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Features and Characteristics

Drawout Construction 10. Shutters: shutters are available as an accessgry to protect
Type SSD (standard break) and SHD (Hi-Break®) Power Break® Il personnel from inadvertently touchigg the primary stabs of an
drawout breakers are used in type SPSDOS and SPHOOS energized switchboard when,the %ﬁreaker unitis
substructures, providing the convenience and safety inherent removed. \
in drawout breaker construction. Drawout construction permits 11. By-pass switch: a by-pa iicaccessory has NO and
activation of a new feeder, rapid circuit breaker replacement, or NC single-pole, douhle-thr%contacts, which change
inspection and maintenance of a breaker without the inconve- state when the breaker9&gacked/from the connected to the
nience of de-energizing an entire switchboard. test position. The sw ilable in 2, 4 and 6-contact
modules. (Not s
Features (see photos, following page) 12. Lifting bar: is available as an accessory, and
1. Primary disconnects: primary power is fed through should be 10'9ggist in safe handling of the drawout
multiple finger primary disconnect terminals when connected breaker. m
to the primary stabs in the substructure. 13. Su t he substructure is a self-contained frame-

2. Secondary disconnects: control signals are provided
through the 72 (36 maximum each side) secondary discon-

s a stationary receptacle for Power Break |l
aker types SPSDOS and SPHDOS. It permits easy

nect terminals in the test and connected positions, only. ctiagipn of a new circuit in a spare compartment (hole filler)
3. Wheels: the breaker has rollers which allow the unit to ride ramggbreaker replacement and simplifies inspection and
on the substructure’s retractable rails for easy removal and aintenance. The substructure is designed for convenient
installation. ounting, with holes provided for bolting on a shelf or
4. Drawout mechanism: a racking shaft powers a cen supports. Holes are also provided in the primary stabs
mounted power screw, through a chain drive, into a fi for bolting to busbars or terminal lugs. The substructure also °
in the substructure. A special speed wrench is availgbl has retractable rails which aid in the installation of the
an integral 1/2" square drive socket. The wrench iM drawout breaker.
racking the breaker in and out of the substructure 0

the 14. Manual motor cut-off switch: provided as standard —
IS prevents motor charge when racking breaker in from
disconnect to test position.

5. Wrench interlock: an interlock prevents enga
racking wrench when the breaker contacts a
prevents disconnecting a closed breake®

6. Drawout position indicator and : d drawout
position indicator displays wheth akerTs in the
connected, test or disconnected poStigQ. itch is also
actuated when the breaker reacffes t nected position
for POWER LEADER™ Power Magaaengent System breaker

status data.
1. Drawout interlockgthiS\afterlatk will trip a closed breaker
before the primagfiscOfagctS are engaged or disengaged in
chj

rlock is intentionally defeated.

W&0uiltin rejection feature prevents

insertion of a breaker into an incorrect substructure. This

prevents either: Misertion of a standard break breaker into a

Hi-Brealgreaker substructure, or insertion of a higher ampere

rinto a lower ampere rated substructure, or both.

n.)

locking device: a padlocking provision accessory is °
ble to prevent access to the racking shaft; preventing

vement of the breaker between the disconnected, test and

connected positions. (Not shown.)




2000-amp drawout breaker drawout breaker

Substructure with optional shutters (shutters fully opened)




MicroVersalrip Plus™

‘and PM" Trip Units

The Enhanced MicroVersaTrip Plus™

And MicroVersaTripPM™ Trip Unit Systems

The enhanced MicroVersaTrip Plus and MicroVersaTrip PM trip unit

systems for Power Break” Il insulated case breakers consist of the

trip unit, the trip actuator, current sensors and rating plugs. The term

“trip unit system” applies to the combination of these four compo-

nents 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 protective

functions. MicroVersaTrip PM trip units add advanced metering,

communications and protective relaying functions. MicroVersaTrip

PM trip units operate with the GE POWER LEADER™ Power

Management System.

Components o fMicrolersalrip Plus trp unit system \
True RMS Sensing é
Wi

Enhanced MicroVersaTrip Plus and Mj

continue to use GE's proven technig

currents (and voltages for Micro trip units) of both
veforms. The frequent
allows precise calculations

sinusoidal and harmonically dis
te allows waveform measure-
achieve accuracies of 99%. GE's

PM trip units

Enhancements T: MicroVersaTrip Plus
And M rsalrip PM Trip Units
Enha lude several new functions that simplify

nd make fault displays easier to read and interpret.

Batteries
Replaceable, long-life lithium batteries
display power to the trip unit's LCR.on
be removed from the breaker, and a
technician’s desk. Caution: the
when no programming operatio
within 30 seconds after the
also enable the user ta re
Batteries are not r
long as a small am
is flowing in th [
for a MicggVers@l

L 4
piawide programming and
%d. The trip unit can
mt€'can be defined at a

automatically shut off
y request is called for
pressed. The batteries
lays on an open breaker.
ergize the trip unit displays as
of cirent (20% of current sensor rating)
sors that supply the operating power
trip unit. The displays of installed

ult

MicroVers units are visible at all times due to an
exte wer supply accessory.
U are not required to maintain programmed settings,

wformation. They simply provide a local power source
nergf@the programmer when no other source of power is avail-
bIBWAll setpoints, time delays and ather programming functions
red in non-volatile memory within the trip unit's microprocessor.
atteries 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 international
display symbols are used for various programming functions
(e.g., “>>"tor short circuit and “I>" for overload).

Trip Operations Counter

The enhanced MicroVersaTrip Plus and MicroVersaTrip PM trip
units 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 MicoVersaTrip 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 mechanisms.
All accessory wiring is pre-wired to secondary terminals, and no
user wiring is necessary. When activated, the shunt trip (with or
without lockout) and undervoltage release modules send a signal
to the trip unit to energize the trip actuator and open the breaker.



Operation Of MicroVersaTrip Plus™ Trip Units

MicroVersaTrip Plus
Phases Microprocessor
A B

Current Sensors
. Fault

Phase Rating
i urrents. Plug
- (Optional Neutral Current)

i

: . {Phase Currents - Optional

Iy T Hi-Range Instantaneous}

Hi-Range
Instantaneous
(Optional}
*Shunt
Trip

UVR y -

Trip
Trip Actuator
Logic

A/D Converter

o

DIP Switches
Fault

)
Shunt Trip| Bell Atarm,

Alarm Only

UVR

Fauit

il

Shunt Trip. Ball Alarm

With Lockout
Trip Unit UVR
Keypad
C N Zone Selective Interlock 4
Phases Input/Output
{Optional)

24 Vde Power Supply (Optional) «—

]

DIP Switches

t—“ Contact Position Switch

*With or without lockout

Block diagram of MicroVersaTrip Plus trip unit

MicroVersaTrip Plus trip units have a menu of standard a
optional functions. The block diagram shows a fully configu
MicroVersaTrip Plus trip unit with ground-fault protectio

current sensors are special current transformers that prowi rp
unit with its operating power. Interchangeable rating”plu as

scalars for the outputs of the current sensors 45, wBlhas e§tablish
the current rating of individual breakers. Whe N\nre system
e

is used and ground-fault protection is ¢ xternal neutral
Sensor is necessary.
Analog current signals are convertgff 10 digtal values, and are

measured and compared with establis ' settings in the micro-
processor's memory. Any overcu round fault condition that
exceeds pre-set conditions fegduBe€’a b signal from the micro-
processor to the trip acgfator. D actuator is a low-energy,

positive-action trippi . The Tow-level trip signal counteracts
anent magnet, and allows a

spring to unseal the magne
Both the shunt trip and undervoltage release (UVR) accessories
also produce Jrip signa®to the trip actuator when energized. The
each of the two bell alarms, independently, to
of any combination of overcurrent (including

—’{ LCD Display

Standard And Optional Protecti unctit:ls

Standard and optional protective fypcti
trip units are shown below. The br&'
multiples of “X" (rating plug amp SI§" (current sensor amp

rating values), “C" (the long-tim

setting by rating plug amp ra H" (the short-time with-
stand rating of the break

Standard

icroVersaTrip Plus
are programmed in

rlodty Short Circuit, and ShortTime local trip indicators
erload pickup warning.

set initiated trip indication.

tions
Adjustable Short-Time (§) pickup, 1.0 - 9.0C, and delay
(3 bands) with It ON/OFF selection.
Adjustable Ground Fault (G) pickup, 0.2 - 0.6S, and delay
(3 bands) with It ON/OFF selection and trip indicator.
High-range instantaneous fixed at 1.0H.
Zone selective interlocking for Ground Fault or Ground Fault
and Short-Time.
Defeatable Ground Fault function (non-UL).

amps—multiply long-time



MicroVersaTrip Plus™ and PM™ Trip Uruts

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 11 possible settings from 50% to
100% of rating plug amps, in 5% steps. This setting establishes the
current setting of the breaker, which is the current the breaker will
carry continuously without tripping. Multiplying the long-time
setting by the rating 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))

Instantaneous Function (Standard) ¢

All Power Break® Il breakers have the staagard instantaneous trip
function or the "high-range” instargane ion. The instanta-
neous trip point establishes the va cugft that will trip the

breaker without intentional time ntaneous trip times are
50 milliseconds, or less. Instan%ps are the result of severe
overcurrent or short-circuit cOfgitioRs#and damage to the power
system is minimized by imggedial@™tripping. Standard settings are
adjustable in increme . of the rating plug amp value (X).
See Table 111 for a%lues. The trip unit will limit the

instantaneous ty that the breaker withstand rating is not
exceeded

Longtime function, or current setting

Long-Time Delay (Standard) é

Long-time delay varies the time it will take @R@rip under

sustained overload conditions. It permits the @edRegto ride through
momentary predictable overloads (e.g., rting) without trip-
ping. There are 4 time bands that provi ing? delays from 3 to
25 seconds at 600% of the breaker sfurrengsetting, or value of C.

Loggtimedelay

PICKUP

Standard instantaneous function

Short-Time Functions (Optional)

+ Short-Time Pickup

The shorttime pickup function controls the level of high current the
breaker will withstand for short periods of time to allow down-
stream devices to clear faults without tripping the breaker. Settings
are adjustable in increments of 50% of the breaker current setting
(C). See Table11.1 for allowable values. If the instantaneous setting
is set for lower values of current than the shorttime function, the
instantaneous function prevails.

L‘ n SETU \?\A
-U xLT|
ST

PICKUP

vT
AN

Short-time pickup function



Table 111
MicroVersaTrip Plus™ And MicroVersaTrip PM™ Trip Unit Characteristics
Long-Time ort-Time
Envelope Frame Sensor Rating Current Setting (C) Delay @ up Delay
Size Max. Amp (Amps) (Pick-Up) Multiple (Seconds ultiple of (Seconds
Rating (S) of Rating Plug 4 Band nt Setting) 3 Bands)
Amps (X) (C)
800 200, 400, 800 I'Tin®
040
2000 1600 800, 1000, 1600 for all bands
1.5thru 9.0
2000 2000 in increments of 0.5
3000 2500 1000, 2000, 2500 ]STS]UI?
3000 3000 10,.21,.35
4000 4000 4000
Trip Unit Characteristics (continued)
Ground Fault
Adjustable @ High Range
Instantaneous . I%ous Instantaneous Pick-Up Delay®
Envelope Pick-Up without ST i ith ST (Multiple of Frame (Multiple of (Seconds
Size (Multiple of Rating @e of Rating Short-Time Rating) Sensor Anp 3 Bands)
Piug Anps) \ lug Amys) (H) Rating)
(X) O (X)
1.5thru 10.0'in 15thru15.0in 0.20 thru 0.60 in
Di 0.5 increments increments of 0.01 -
. . T in®
15 thru 15.0/in 0.20thru0.60 in 44 for 4l
2000 0.5 increments increments of 0.01 ' bands
15 thru 15.0in 10 0.20thru0.60 in
0.5 increments ' increments of 0.01
15thru 13.0/in 0.20thru0.37in
3000 @5 increments 0.5 increments increments of 0.01 T our®
15 thu 90 n 75t 90 in 020tu030in | 102138
0.5 increments 0.5 increments increments of 0.01

shown at 600% of current setting at lower limit of band.

X = Rating plug amps

own at lower limit of each band. All pick-up tolerances are +10%.
lay shown at lower limit of each band. Ground fault pick-up not 10 exceed 1200 amps.
Time'@€lay shown at 200% of pick-up at lower limit of band.

S = Sensor amp rating

C = Long-time current setting (pick-up)
H = Short-time rating




MicroVersaTrip Plus™ and PM™ Trip Uruts

+ Short-Time Delay

Short-time delay is always provided when short-time pickup is
ordered. Short-time delay provides additional refinement in provid-
ing 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).

_( T . SETUP)

- Z |

= |
L DELAY

|

|

I

Shorttime delay with 1%t OUT

T

1%t
ouT

Selectable Short-Time I’t Function

Selectable short-time [t is always provided with the shortt

;
3

option. The It helps the solid-state trip unit coordinate

the shape of short-time and short-time delay time curr

stream thermal magnetic devices or fuses. This functiom
e‘ Cb

and may be programmed either IN or OUT.

SETUP,

o |

\ & rr
i DELAY

-nan

N

/

Shorttime delay with 1°t

High-Range Instantaneous (Optional)
The high-ange instant&neous function is for special applications

stand rating.

12

:

It
IN
?j

filpdo

ation is based on adjustments of long and short
neous trip setting is fixed at "H" — the breaker's

Normal Ground-Fault Protection (Optional) 4

» Ground-Fault Protection

A ground fault is an unintentional urr%rom a circuit
through a conductive path to groM ults usually have
intermittent or very low values oje®sentiow, as depicted in Graph
A, and are not detected by long$i r@ Brioad protection.

Some ground-fault trip syStegas e not detect this type of fault
because the intermittent Agiure dfhe fault never exceeds the trip
G :

threshold as illustrate
The MicroVersaTn
and MicroVersaTg

the
graDd falley! his integration
% ides a memory
e

e for ground faults to

Ground Fault Current
i
t |
1
I

Ground Fault
Detection I

®
®
|

Detection Trip

|
!
A Ground Fault ’
[

) © i ‘
jgve preferred ground fault — —
ection as shown in Graph C, Ground fault memory circuit

The NEC requires that the maximum ground-fault setting not

exceed 1200 amps. Ground-fault protection includes pickup setting,
ground-fault delay settings and selectable It function.

T

Pickup

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 It slope to the square
corner of the ground-fault time current curve transition, from pickup
to the constant delay bands, to improve coordination with down-
stream devices.



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 protection 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 current until time-out occurs.

Source

SIM No.1
Da@wnstrea Upstream

CoRgections Connections
Bus Wiring
Mul chive interlocking

MicroVersaTrip Plus™ and MicroVersaTrip PM™ tripgnits

provide coordination between the first bregker to detect a fault and
the immediate upstream breaker. When %sﬂeam breaker
detects a fault, it signals the UDSIM shift to its preset
time delay band, allowing the do vice to clear the fault.
Without a signal from a downstr%er, an upstream breaker
will respond on the minimum . For a fault between these
two breakers, the upstreamagould $hear the fault on the minimum
delay band since no sigpaeg,beW@’sent by the downstream breaker.
Zone selective intesBcking available for either ground fault
only, or both groupsigu(T@d short-time functions. The zane selec-
tive interlogking uires a zone selective interlock module
mBef IM 1. The module is an intermediate control
upstream and downstream circuit breakers to

the shorttime and ground-fault zone selective
ns of the MicroVersaTrip Plus and MicroVersaTrip PM

comm
imgm
urq ule requires 120/208/240 Vac, 15 VA maximum.

ion Of MicroVersaTrip PM Trip Units

VersaTrip PM trip units add communications capability with
remote host computers and the GE POWER LEADER™ Power
Management System. In addition, the user can choose to add
metering, protective relaying or both. In the block diagram (page 14)
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 communi-
cations 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 modules can serve the requirements
of up to 16 trip units.

13



MicroVersaTrip Plus™ and PM™ Trip Units

+24 Vdc Input Communications Output S
MicroVersaTrip PM trip units require an external +24 Vdc power The communications network uses a pgimof shielded, twisted
supply to furnish power to the communication network. In addition, ~ wires to connect individual devi ER LEADER™
this power supply energizes the LCD display, so that low current system. Connection dls_tan_ces upt fifCan be made without
values, valtage values and trip targets are displayed without use repeaters. All communication ng within the breaker
of the internal batteries. However, batteries are supplied with is pre-wired to dedicated seco inals.
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 MicroVersaTrip PM trip units.
MicroVersaTri
Phases Microproces
A B C N PTs With 120 Vac Secondaries
| SNy Fa
| e aVa Ve .
[
£
' A0
§
&1 Trip .
— Logic |—————P» Trip
gic
_Current Sensors Actuator
P2 B R A ’ . r— M
i N__Phase | Rating
'.-'-lr Currents Plug P
i :. (Optional Neutral Current) >
) ; L, (Phase Currents - Optiond} DIP Switches
by a3 Hi-Range Instantaneous) — Fault ﬁﬁ_’
* Shunt Trip|_— Bell Alarm,
—> S-r?it",nt __’ Alarm Only
UVR
ing
Fault '/—_>
Shunt Trip|_— Bell Alarm
Prootectiv'e Relays 9 with Lockout
« Overvoltage PR
. Hngervoltage UVR -
- Unbalance Voltage p—
* Reverse Power DIP Switches
———» LCD Display
Zone Selective Interlock
ABCN Input/Output f A A
Phases & (Optional) ‘ - '
Contact Position Switch
24 Vdc Power Supply ——
ommunications Link - ————————— Drawout Position Switch

*With or without lockout
agram of MicroVersalrp PM trip unit

14



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 sensars. Con-
sequently, all metering functions are designed for load management
decisions, and are not a substitute for utility revenue metering
equnpment

+ Current: Al trip units, including MicroVersaTrip Plus™, provide

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., 51.2 A).

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

- Energy: The energy display indicates the amount of real power
that has passed through the breaker. The display has three-gi
resolution, and automatically scales the display from kWh
MWh to GWh. Normal power flow can be selected as ef
load-line or line-load in the setup mode. Once normal floyeis
configured, energy values will accumulate in the positj
direction. For certain applications where power m
either direction, such as tie breakers, energy,may ispla
negative value.

Table 15.1 — Trip Unit Metering Dis acy
Breal System
Full Scale
Value Accuracy @
Current, rms -A, kA +25%
Voltage, rms - V +15%
Phase-Phase, Phase-!
Energy - kWh, MWh, GWh +40%
Demand - kW, MW N/A +4.0%
KWMWV® | /A +40%
W N/A +4.0%
VA N/A +40%
N/A +1H
N/A +1sec

cludes trip unit, breaker, current sensars and rating plug. Accuracy is based on loading
e of 20% to 100% of breaker current sensor rating.

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

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

- Volt-amperes (or total power): '%Ner" or
voltamperes in units of KVA orm lewed on
command on the LCD display.

+ Demand: Demand in units,0

can be displayed.
gvaried from 5 to 60 minutes,
Splay prewdes a rolling average

The monitoring time period

 Peak demand:
displayed. Thi intieates the highest power demand
reached 8i of demand measurements, or since reset.

The peak ue can be reset to the present demand
vi

Proteetive Relaying

WAagn prote8tive relaying functions are selected, any combination

owing protective relays can be enabled. All relay functions
%& both an adjustable setpoint and an adjustable discrete
verse) time delay. All time delays are adjustable from 1 to 15
seconds in increments of 1 second. Al tripping is performed
through the trip unit. The user can configure the trip unit to activate
the bell alarm only, the bell alarm with lockout, or neither, in
response t0 a protective relay (or overcurrem/greund -fault) trip.
+ Undervoltage: Undervoltage protection may be set from 50%
to 90% of the true rms nominal voltage in increments of 1%.

- Overvoltage: Overvoltage protection may be set from 110% to
150% of the true rms nominal voltage in increments of 1%.

+ Voltage unbalance: Voltage-unbalance protection compares
the lowest or highest phase voltage with the other two, and
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 increments of 1%.

+ Current unbalance: Current-unbalance protection compares
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 setpaint. The range of trip settings
varies from 10% to 50% in increments of 1%.

- Power reversal: The Power Break® Il breaker may be set so
that “positive” power flow can be in either direction (i.e., from
line to load, or vice versa). Reverse power protection is set in
units of kW. Reverse power setpoints vary from 10 kW to
990 KW in increments of 10 kW.

- Enable/disable relays: To disable any of the protective relay
functions, set the time delay for that function to OFF. Setting the
time delay to any discrete value enables the relay.



MicroVersaTrip Plus™ and PM™ Trip Uruts

Programming Trip Units

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

Programming display and keypad

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

- 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.

- Battery: Energizes the internal battery circuit and the

+ Value: Allows changing a setpaint, or changes a meig[|
display from line-to-line or line-to-neutral, or select be&
phases 1,2 or 3.

+ Enter: Stores setpoint in the trip unit's non-volatil .

Trip Targets — Overcurrent And qu@t

Trip targets for protective functions use inte a1'§ymbols, and

are shown on the LCD when in the Statu

+ Normal: When all protective circul
the term “0K" is visible in the LC

* Long-time trip: The long-time
transitions. As the current | reaches 95% of its set-

point, the word “PICKR" b lash. As current increases,
flashing frequency Jrcre 100% of the pickup point is
reaphed. At tha ,.PI P remains ON, continuously,

on long time, the sy

indicate a breaker overload. In addition to this target, the display
indicates the trip sgatus with the word, “FAULT." The display

itude of the fault current. The trip information is
ntil cleared by the user.

01 [ 02 Al
kA kA STATUS!
METER !

. |

|

| FAULT ]
L PICKUP I |

Longtime trip imminent Breaker tripped on long time

16

m rget for a ground
% is illumination of

- Short-time and instantaneous trips: Shogtime and
instantaneous trips share the same tgrtarget. The PICKUP
target is not illuminated, sinceghe @vals between
pickup and tripping are so shN unction. In the

DISPLAY mode, the trip targ sMert-time or instantaneous
trip is “I>>"
02,

ATUS B n kA STATUS
-

& FAULT

q , STATUS
[} xCT

FAULT

letters "GF” Breaker tipped on ground fault

rip Operations Counter
The trip unit stores the number of trip operations for long-time,
short-time, instantaneous and ground fault. Up to 256 counts of
each trip operation are stored in ,
memory. Manual reset through the L' STATUS
GF OPS i

keypad s possible at any time. The
electronic trip operations counter

does not store shunt trip, undervolt-
age 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<
* Overvoltage trip V>
* Unbalanced voltage AV
* Unbalanced current Al

- Power reversal

Trip Targets — Accessories

Undervoltage release and shunt trip trip targets are displayed
when a trip is caused by a UVR or a shunt trip accessory.
Symbols used are:

- UVR - ST



Rating Plugs
The same interchangeable rating plugs are used in all of the
MicroVersaTripPlus™ 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 MicroVersaTrp Plus and
MicroVersaTrip PM trip units can-
not be used with Spectra RMS™
molded case circuit breakers, but
are compatible with Power Break and Type AKR breakers with @

MicroVersalrip rating plug

MicroVersaTrip Plus and MicroVersaTrip PM trip units. See Tab

N

Table 17.1
Rating Plug And Current Sensor Rating @
Frame |Sensor ¢ 0
Envelope| Max. |Rating Se
Size | Rating |(Amps) Rating P: (X)
(Amps) (5'5l
800 200 {100, 150
400 | 150, 200825, 280, 300, 400
800, 1600 800 (30 p450, 500, 600, 700, 800
2000 00 | 10008400NgZ0, 00, 1000
| § . 1000, 1100, 1200, 1600
2000 004780041000, 1200, 1500, 1600, 2000
| ,600, 800, 1000
2500 2000 1800, 1000, 1200, 1500, 1600, 2000
2500 {1600, 2000, 2500
3060 | 2000, 2500, 3000
4000 {1600, 2000, 2500, 3000, 3600, 4000

4
Current Sensors

Toroidally wound current sensors a fu@]r all major pro-
tective functions, and for use withN nip PM trip units.
Toroidal sensors, including a sec o Bigco® winding, are provid-
ed with the high-range instantan tion. Current sensors
are factory installed and are n able in the field. There
are 11 current ratings for t reak || breaker line through

4000 amps. See Table ##Nggr Clifrent ratings. Rating plugs must
be coordinated with urrent sensor rating (S) listed on the
face of the rating 4

Typical toroidally wound current sensor

Push IN o Disable S- :owm ;
Gure wﬂ I

Accessory Configuration

Activation of the Bell Alarm — Alarm m G
Only and Bell Alarm with Lockout are P o smen
controlled by switch settings on the

rear of the trip unit. To change the
conditions which activate these
accessories, configure the trip unit

Event
Shunt Trip Activates Bell Aierm
UVR Trip Activates Bell Alarm
Protecwon Trip Activetes Beil Aarm |
Shumt Trip Activates Lockout
| UV Trip Actvates Locheut
E Protection Trip Actrvaras Lo

ckaut

%
aarjan>ji
s

switch setting as described below. ? |
Rear of trip unit
Table 17.2
Accessory Switch Settings
Switch|Factory .
Setting Function
1 Disable | Shunt trip activates Bell Alarm—Alarm Only
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 | UVR trip activates Bell Alarm/Lockout
§ Enable | Protection trip activates Bell Alarm/Lockout




Power+" Trip Units

Power+™ Trip Unit Systems™
The Power+ trip unit system for Power Break® Il insulated case
breakers consist of the trip unit, the trip actuator, current Sensors
and rating plugs. The term “trip unit system"” applies to the combina-
tion 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.

Comporents of Power+ tip unit system

True RMS Sensing
The Power+ trip unit continues to use GE
measuring true rms currents of both sinuspita
distorted waveforms. The frequent sakgghn
phase) allows precise calculations of
rate allows waveform measureme

true rms sensing avoids potenti ection or overprotection
problems associated with pe Wg tripping systems.

through the Power+ trip unit.
out lockout), bell alarms (with or
without lockout) and the Gndervoltage release modules fit into
keyed pockets. They operate through the trip units, and not
externa'mechanisms. All accessory wiring is pre-
dary terminals, and no user wiring is necessary.
, the shunt trip (with or without lockout) and
release modules send a signal to the trip unit to
the trip actuator and open the breaker.

vmique of

harmonically
times per cycle per
rrent. The sampling

Trip Target Module (Optional
* View Button: Press the VIEV)but ck the trip unit status.
* Reset Button: Press the RESE gyt tamt clear any target

that is set.

»

* Battery check:
Target modules use two
standard, 3V, 16mm x
1.6mm, lithium batteries
for viewing target infor-
mation. Battery life
depends upon use, but
may be estimated at one
year. When the batteries
@depressing the VIEW button will illuminate either a
D, i.e., LT or the BAT LED. Once target indicators are
WPattery status is indicated by the BAT LED. Replacement
ies include Panasonic CR1616, Eveready E-CR1616BP, or
acell DL16168B, which may be purchased commercially.
Long-time pickup: The long-time pickup indicator 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. To view the trip,
press the VIEW button. To clear the target, press the RESET button.
+ Short-time and instantaneous trips: Shorttime and
instantaneous trips share the same trip target. The LTPU LED is

not illuminated, since the time intervals between pickup and trip-
ping are too short for either function. Once the breaker has tripped
on shorttime or instantaneous, the short target will be stored in
memory. To view the trip, press the VIEW button. To clear the
target, press the RESET button.

* Ground fault trip (Target02 only): The trip target for a
ground fault trip 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 illustrated 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.




Operation Of Power+™ Trip Units

Power+™
ases Microprocessor

Fauht »

\ 4
“
E5-)

A/D Converter
3
L)

I- (Optional Neutral Cutrent}
>
.

“Shunt -~
Trip - Fault

UVR =

4
1
o
3

Fault | BetAlam
>

Phases
Contact Position Switch

*With or without lockout

Block diagram of Power+ trp umit

Power+ trip units have a variety of standard and optlona\z

tions. The block diagram shows a fully configured Power,
unit with ground-fault protection. The current sensors a

current transformers that provide the trip unit with jjs=epe

power. Interchangeable rating plugs act as scglars @utputs
of the current sensars, as well as establish th ng of
individual breakers. When a four-wire sy tew%nd ground-
fault protection is called for, an external neigl s€Magr is necessary.

Analog current signals are converte
measured and compared with establi

microprocessor's memory. Any ov, ground fault condi-
tion that exceeds pre-set ¢ iti%ﬂ:es a trip signal from
the microprocessor to th N #The trip actuator is a low-
energy, positive-actio igg deviee. The low-level trip signal
counteracts the stren uator's permanent magnet, and
allows a spring to unsea gnet and trip the breaker.

Both the shunt trip and undervoltage release (UVR) accessories

also produce trip signals g the trip actuator when energized. The two
bell alarms op@gate only as a result of an overcurrent trip condition.

Standard And Optional Protective Functioris
Standard and optional protective functiong®r '

shown below. The breaker settings

“X" (rating plug amp values), “S" (curze amp rating values),
and “C" {the long-time setting in affip ply long-time setting
by rating plug amp rating).

Standard
Adjustable Long-fiffe (C&jckup, 0.5 - 1.0X, with

four delay bapg
Adjustable | @ bus (1) Pickup, 1.5- 15X.*

Opti

Shart Circuit, and Short-Time local trip indicators
it load pickup warning and health monitar.
ystable Short-Time (S) Pickup, 1.5-9.0C, and delay
@bamds) with 't ON/OFF selection.
Adjustable Ground Fault (G) Pickup, 0.2 - 0.6, and delay™
(3 bands) with [t ON/OFF selection and trip indicator.

- Upgradeable Ground Fault function with use of appropriate
ground fault rating plug.

* Limited by breaker frame size above 2000A.



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 set
ting of the breaker, which is the current the breaker will carry con-
tinuously without tripping. Multiplying the long-time setting by the
rating plug value establishes the value of “C." For example, a break-
er 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))

Longtime function, or current setting
Long-Time Delay (Standard)

Long-time delay varies the time it will take trip under
sustained overload conditions. It permits t%lo ride through
momentary predictable overloads (e.
ping. There are 4 time bands that pr

Instantaneous Function (with Power+ Tripd/nits)

All Power Break® Il breakers have the giandard instantaneous trip
function. The instantaneous tri oin%hes the value of
current that will trip the hreakeN tional time delay.
Instantaneous trip times are 5,

ds, or less. Instantaneous
trips are the result of severe or shortcircuit conditions,

and damage to the power m|n|m|zed by immediate trip-
ping. Standard semngs adjytable in multiples of the rating
1

plug amp value (X). 1 for allowable values. The trip
us trip level so that the breaker with-
ed Maximum setting is dependent on

unit will |ImII the f

stand rating i
breakeram

e

N

Standard instantaneous function

Short-Time Functions (Optional)

+ Short-Time Pickup

The short-time pickup function controls the level of high current the
breaker will withstand for short periods of time to allow down-
stream devices to clear faults without tripping the breaker. Settings
are adjustable in increments of the breaker current setting (C).
See Table 211 for allowable values. If the instantaneous setting

is set for lower values of current than the short-time function, the
instantaneous function prevails.

delay

20
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AW

Shorttime pickup function
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Table 211
Power+" Trip Unit Characteristics
Long-Time rt-Time
Envelope Frame Sensor Rating Current Setting (C) Delay © up Delay
Size Max. Amp (Amps) (Pick-Up) Multiple (Seconds Itiple of (Seconds
Rating (S) of Rating Plug 4 Band nt Setting) 3 Bands)
Amps (X) (C)
2000 1600 800, 1000, 1600 10,21, 3
15,20,25,30,
2000 2000 40,50,70,and90 |
T out®
3000 2500 1000, 2000, 2500 10,.21 35
3000 3000
4000 4000 4000
Trip Unit Characteristics (continued)
L 4 Ground Fault
Adjustable Adjustable
Instantaneo K Instantaneous Pick-Up Delay®
Envelope Pick-Up witho Pick-Up with ST (Multiple of (Seconds
Size (Multiple of Rati (Multiple of Rating Sensor Anp 3 Bands)
Plg Plug Amps) Rating)
(X)
. : 1.5 thru 15.0 0.20 thru 0.60 Tin®
2000 o theu 10.0 1.5 thru 15.0 0.20 thru 0.60 10..21,.35
ru10.0 15 thru 15.0 0.20 thru 0.60
2
3000 15 thru 10.0 15 thu 13.0 0.20 thru 0.37 "']T%U{C;DS
4000 ® 15thu90 15 thru 9.0 0.20 thru 0.30 S

shown at 600% of current setting at lower limit of band.
own at lower limit of each band. All pick-up tolerances are +10%.

ay shown at lower limit of each band. Ground fault pick-up not to exceed 1200 amps.
Time delay shown at 200% of pick-up at lower limit of band.

X =Rating plug amps
S = Sensor amp rating

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

+ Short-Time Delay Some ground-fault trip systems may not detect gis type of fault
Short-time delay is always provided when short-time pickup is because the intermittent nature of the faalt never exceeds the trip

ordered. Shorttime delay provides additional refinement in provid- threshold as illustrated in Graph B. %

ing coordination between upstream and downstream protective The Power+ trip unit ¥ A—

devices. There are three time delay bands that provide delays from detects and integrates (adds .

100 ms to 350 ms of 1 (MIN), 2 (INT), 3 (MAX). a series of arcing and inter- A

mittent current pulses) the R Raae e
Q low-level current of a grosgg (B) A aaa,,

fault. This integratio IC Agrouna o N

ﬁ provides a memorya@spon e S =
for ground faul C © .
preferre - tec-

MAX FTOuUT It ton as s [ C. Ground-fault memory circuit

out qtves that the

é 3 d-fault setting not exceed 1200 amps. Ground-fault
. tiomcludes pickup setting, ground-fault delay settings and
Shorttime delay with 12t OUT lectal¥ It function.

und-fault pickup settings are based on multiples of S, the
Selectable Short-Time Pt Function @ent sensor rating. The lowest setting is 20% of S, and the
Selectable short-time It is always provided with the shorttirg ghest setting Is based on current sensor amp ratings, such that

option. The It helps the solid-state trip unit coordinate wi ' the maximum setting does not exceed 1200 amps. There are three
stream thermal magnetic devices or fuses. This functior® ground-fault delay bands of 1 (MIN), 2 (INT), 3 (MAX) ranging from
the shape of shorttime and short-time delay time curre 100 ms to 350 ms. The Pt function adds an t slope to the square
and may be programmed either IN or OUT. corner of the ground-fault time current curve transition, from pickup

to the constant delay bands, to improve coordination with down-
stream devices.

MIN ETIN
|

~ INT - .
(xS) 24 26 piokup
22 /o
MAX 21 ouT
Shortime delay with 12
Normal Ground-Fa ection (Optional) Ground-fault pickup and ground fault time delay

+ Ground-Fault Protection

The ground-fault function in the Power+™ trip unit is field upgrade-
able. Itis egbled and“adjusted through the rating plug. To upgrade
ult option, simply remove the non-ground fault rating
t have the ground-fault option and install a ground-
g. A ground-fault is an unintentional current flow from
rough a conductive path to ground. Ground faults usually
intermittent or very low values of current flow, as depicted in
rapiTA, and are not detected by long-time overload protection.
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Rating Plugs Current Sensors ¢

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 current rating of the Bad current sensors are furnished for all major protec-

breaker. They provide an essential scaling function for the unit's tivgunctiow®; and for use with Power+" and MicroVersaTrip PM

microprocessor, and ensure maximum accuracy. They also provide @ Current sensors are factory installed and are not change-
a

an external jack for connection to an external battery pack, or he field. There are 11 current ratings for the Power Break Il

TVRMS2 test kit. r line through 4000 amps. See Table 23.1 for current ratings.
Rating plugs have rejection features that allow them to b Bating plugs must be coordinated with the current sensor rating (S)
inserted only with breakers containing the correct current sRgorS listed on the face of the rating plug.

Rating plugs for the Power+ trip unit cannot be used with
RMS™ molded case circuit breakers or with MicroVersaTg P
and MicroVersaTrip PM™ trip units. See Table 23.1 belgy.

Table 23.1 ¢
Rating Plug And Current Sensor Rating

Frame

Envelope| Max.
Size | Rating

(Amps)

800

2000 18001600
1600

2000 | 2000

08, 800, 1000
§00, 1000, 1100, 1200, 1600
1000, 1200, 1500, 1600, 2000

600, 800, 1000

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

2000, 2500, 3000

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

Accessories—Stationary And Drawout Breakers
The complete line of Power Break® Il breaker accessories may be
either factory 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. These accessory modules are
interchangeable across all frame sizes.

Augxiliary 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, installation 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 TVRMSZ is a portable, battery-
powered, test kit which provides for trip unit health checks and

functional trip and no-trip tests. It also provides defeat of the
ground-fault function and can be used in conjunction with
current test equipment. The test kit can be used to providegt

power to the trip unit for cold set-up and viewing of trip m
This test kit is for use with Power+", MicroVersaTrip P
MicroVersaTrip PM™ trip units.

Electrical Operator ¢

The electrical operator mounts inside the frog N the
manually operated breaker. This access Be added to any
Power Break Il breaker in the factory or te ¥eld &0"provide electrical

spring charging. All breakers are pre-fired t@dedicated secondary
terminals for easy field installatio gR.gJectrical operation is

Rayver Break Il breaker electrical operator

24

used, a remote close solenoid and either a shunt tig or an under-

voltage release accessory are required for ge@ote closing and opening.
The electrical operator can be yire e automatically

following a CLOSE operation, or to C mmand. A remote

charge indicator switch is integr trical operator. If control
power is lost during the chargi%pring charging can be
completed manually using t andle — no special tools or
separate handles are requtgd. Holiever, if the charge cycle is begun
manually, it must be ¢ ed™Manually. Any electrically operated
breaker can be Uper%lly

The control edWred for each motor operator may be deter-
mined fr Tal%! several motor operators are fed
from the otee? it should be sized to accommodate all opera-
tors gi  especially if they are wired for automatic charge.

rop in source supply from no-load to motor full-load

not exceed 7% of nominal voltage. Acceptable dc
wer SipBlies are: three-phase, full-wave rectified ac; battery; dc

emeggtor or any other dc source with a peak-to-peak ripple voltage
%t more than 15% at rated full-load current. Operating range of

trical operator: 30%-110% of nominal rating. See wiring diagram
on page 26.

Table 24.1 — Electrical Operators

Catalog Voltage Peak Operating
Number Rating Inrush Time
(50-60Hz) (Amps) (Seconds)
SPE024 24 Vde 30.0 3
SPE048 48 Vdc 18.0 3
SPE072 72 Vde 10.0 3
SPE125 125 Vde 75 3
SPE120 120 Vac 8.0 3
SPE240 240 Vac 6.0 3




Remote Close Solenoid

Table 25.1 — Remote Close Solenoj

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 conve-

nient or would be too slow. It is an optional accessory for a manual-

ly operated breaker, but is required for an electrically operated breaker.

The remote close accessory is continuously rated and has an anti-
pump feature which prevents a motor operated breaker from repeat-

edly closing into a fault. Closing control voltage must be removed

and re-applied for each breaker closure.

Catalog Voltage ak Inrush
Number Ratings urrent (Amps)
SPRCS024 13.2
SPRCS048 6.6
SPRCS072 50
SPRCS125 3.5
SPRCS120 3.0
SPRCS240 2.0

This accessory consists of an integral electronic control module
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. Remov
the voltage for significantly less than 2.5 seconds will not reggt
the electronic control module and prevent the solenoid from SE'IK
energized. Applied control voltage (closed circuit voltage at
terminals 34 and 16) must be 85% to 110% of nominal. Th

will not energize if voltage is ramped up to the acceptalfie ra

Three-cycle closing time, at nominal voltage, is st&&

the requirements of generator synchronizing. K

Remote close solenoid

Table 25.2 — Control Power Reqdireménts For Motor Operators
Rated Peak
Voltage Opefatin Peak Inrush Full Load | Average Charge Time Recommended
(50-60 Hz) Voltdge e (RMS Amps) Amps Amps (Sec)?® Fuse (Slo-blow)
24 Vde V 30.0 14.0 11.0 3 12A, 125V
48 Vdc 4 C 18.0 70 45 3 7A, 125V
/2 Vdc 62 - 80°Vdc 10.0 45 3.0 3 bA, 125V
120 Vac 102 - 132 Vac 15 40 20 3 4A, 125V
125 Vde 108- 137 Vdc 8.0 2.5 1.8 3 2.5A, 125V
240 Vac, 204 - 264 Vac 6.0 2.5 10 3 2.5A, 250V
O Charginggie normal voltage only; times may vary at maximum and minimum voltage.
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Accessories

Wiring Diagrams For ) e

+ +
Remote Operation
FUr pr.[]per Upera[lon' [he F1 Charge Indication F2 £3 s
electrical circuit should be \Ci)/
wired as shown in the diagram. above tha dashed Charge

s Remote
. ine are customer N o IK witc
All customer-supplied contacts ' sipgui:ft_ _____ ,—— _____ °—_|S o @ 7

should be rated for the currents
identified for both the electric

operator and the remote close D:V,';’;,‘::,Sg"s'::;;,,ﬂ\
solenoid. If momentary contact (Drawout Onlv)_g

Motor Rem

switches are used, the minimum Op+ Chrg+

duration of contact closure must RW
be 83 millisecands. D T
5N 1 2
P1 1 2

R

E

D

Motor
Cut-off Switch
{shown in Remote Close

Accessory
(Solenoid)

breaker
charged
position) O

Remote Charged
Indication Switch
(shown in
harged position)

Ac or de power wirin :,

Shunt Trip
The shunt trip accessory is an electronic m[ﬁ ovides externally from the breaker, is required and supplied with these
remote control capability to open the circui reaker open- accessories. These transformers provide an output of 120 Vac,
ing time is 50 milliseconds. When act shum trip module 50/60 Hz, to the supplied shunt trip (with or without lockout).
sends a signal to the trip unit to open . This allows (See outline drawings in Physical Data section.)
the trip unit to record, display, distingui communicate
(in MicroVersaTrip PM™ trip uni pening event was Table 26.1
initiated by the shunt trip devi hunt trip is continuously Shunt Trip Module
rated and requires no ¢yt hen energized, the shunt

trip unit to power the display.
e in a wide range of voltages

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

: (5060Hz) | Voltage | Current | Current
(from 24 to 250 Vdc, 0 240 Vac). They meet UL require-
ments for operation at 55% of rated ac or 75% of rated dc voltage, (Volts) | (AC Amps) (AC RMS mA)

making this device suitable for use with Class 1 ground-fault SPSTO12 | 12 Ve 13.2 3.0 200
® protective devices. SPST024_| 24 Vac/dc| 26 15 140

also available for 480 spsripg | 120 Vec/ 132 15 85
Vac and 600 Vac 125 Vdc
contto power A5OVA | SPSTZ08 | 708Vec | 728 | 15 50
control power trans: $PST240 | Se0\/ | 64 15 40
funt p module former, which mounts SPSTAB0 | 480Vac | 528 30 55
SPST600 | 600 Vac 660 3.0 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 250ms. Because the breaker movable
contacts are restrained and cannot momentarily touch the station-
ary contacts, the mechanism remains “kiss-freg”. This feature is
especially important in main-tiemain schemes or generator circuits.

Bell Alarm (Alarm Only) Y 4

The bell alarm module is used to signal r “tripped” status to
other accessories (e.g., external al %diceting lights,
relays, or logic circuits) for remote ind™®giof™&nd interlocking
functions. The switch is configu ns of rear-mounted
DIP switches on the MicroVersa Mi and PM™ trip units.

The bell alarm can be made to In response to an vercurrent
(including ground fault) or Phgtect¥e relay trip and/or a shunt trip

operation, and/or ope e undervoltage release module.
It is not actuated as Mggult of normal breaker “ON/OFF" operation.

For the Power+ #ffwnit¢he bell alarm operates only when an
incMdj @ ound fault) trip occurs.
Vs a visual, mechanical pop-out target which

hthe face of the circuit breaker door when it
alarm may be reset manually by depressing the
get, or automatically by closing the breaker.

larm is provided with one SPOT switch with control
ty contacts as shown in Table 2/.2.

Shunt trp module with lockout

Table 271
Shunt Trip Module With Lockout
Catalog | Voltage | Maximu Nominal
Number | Rating | Operati Input
(5060Hz) | Vo rrent | Current Bell alarm
( (AC Amps) [(AC RMS mA)
SPSTLOTZ |12 Vdc 9 300 S‘Z’.’.’Zﬁ. ﬁ Module
SPSTL024 | 24 Vad/dc 15 300 .
SPSTL048 | 48 Vac 3 75 200 Catalog AC Ratings DC Ratings
' Number
SPSTLIZO 1]22%\65/ 12 3 B0 SPBAA2A0 | BA@240Va | 05A@ 125V
0.25A @ 250 Vde
SPOTLTE 28 Ve 28 3 o0 SPBAABOO® 6A@ 600V 05A@ 125 Vd
ac . c
s O\(fjc/ 264 15 # 025A@ 250 Vic
480 Vac 578 3 65 (D 600 Vac module not UL Listed.
600 Vac 660 3 65
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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 lock-
out module can be
independently 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 operates
only when an overcurrent (including ground fault) trip occurs.
Current ratings of the single SPOT switch are identical to the
alarm module.

Bell alarm with mechanical reset lockout

Table 28.1 — Bell Alarm With Lockout Module\

Catalog AC Ratings DC Rati
Number
SPBAL240 6A@240Vac | @ Q5@ 45 Vdc
& 250 Vde
SPBAL600® 6 A@ 600 Vac A@ 125 Vde
A @ 250 Vdc

(D 600 Vac module not UL Listed.

Undervoltage Release p
The undervoltage releasg, i ; 'ﬁ module used to open the
circuit breaker when th’mopjtor8eyoltage drops below 35-60% of
its rated value, and the #reaker from being closed until the
monitored voltage exce of its rated value. The breaker open-

ing time is between 150-350"milliseconds.

MicroVersaTrip Plus or MicroVersarip nit in response to a
signal from the undervoltage relea duleThis allows the trip
unit to record, display, distinguéfMand®emmunicate (in

MicroVersaTrip PM trip units) freaker opening event was
due to undervoltage release-@gerd®efl of the undervoltage release
module will prevent breakéagontagi®losure, i.e. “kiss-free” operation.
When energized, the OIt88E release supplies +24 Vdc power to
the MicroVersa Trip €s antM trip units to power the display.

The underv elase module is available in a wide range of
po voltages ranging from 12 Vdc to 600 Vac.
Undervo |8@s€” modules used with 480 Vac and 600 Vac
upplied with a 50 VA control power transformer
xternally from the breaker. These transformers

tput of 120 Vac, 50/60 Hz, to the UVR modules.
e offth®e drawings in Physical Data section.)

L 4
An undervoltage release trip operatiWMed by the Power+,

28.2 — Undervoltage Release Module

Catalog Voltage Peak Nominal
Number Ratings Inrush Input
Current Current
(50-60Hz) (Amps) (mA)
SPuv0120C 12 Vdc 16 200
SPUV0240C 24 Vde 15 140
SPuv0480C 48 Vdc 75 70
SPUV1250C 125 Vde 3 30
SPUVZ2500C 250 Vdc 1.5 15
SPUVO24AC 24 Vac 15 370
SPUVO48AC 48 Vac 75 210
SPUV120AC 120 Vac 3 80
SPUVZ08AC 208 Vac 19 60
SPUVZ40AC 240 Vac 1.5 45
SPUVAB0AC 480 Vac 2 50
SPUVGO0AC 600 Vac 2 60
Time Delay Module For UVR

The time delay module prevents
nuisance tripping due to momen-
tary loss of voltage. Cat. No.
SPUVTD has 0.1 to 1.0 seconds
delay. The module has 120 Vac
input and 725 Vet output and must
be used with the 125 Vdc UVR
(Cat. No. SPUV1250C).

Time delay module



Auxiliary Switch

An auxiliary switch signals the circuit breaker’s primary contact
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 operations 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” condition. The auxiliary switch contacts follow
the main breaker contacts on opening and precede them on closing.

Auxiliary switch with prewired secondary terminals (Drawout s/mwn/\
Auxiliary switch modules are available with 4, 8 or 12 NG#NGHSP
switches for control power duty ac/dc ratings. When ordefedffor Aield

installation, an auxiliary switch module comes pre-wifed to
terminal board, which mounts with one screw®o zheVeft sige

breaker. All secondary terminals are dedicated,@b t8gg.Is no confu-
sion in wiring to a 4, 8 or 12-switch mod rate accessory
for drawout breakers comes pre-wired to ry disconnect.
Table 29.1 - Auxiliary Switch
Catalog  |Number of . .
Number® | Cont tings| DC Ratings
SPAS240AB4 240 Vac |05 A@ 125 Vde
SPAS240ABAD d120Vac |0.25A@ 250 Vde
SPAS240AB8 8 6A@240Vac|05A@ 125 Vde
SPAS240ABBD and 120Vac |0.256A @ 250 Vde
SPAS240AB]2 ¥ 6A@240Vac|05A@ 125 Vdc
SPAS240AB and 120Vac |{0.26 A@ 250 Vdc
4 6A@600Vac|05A@ 125 Vde
0.25A@ 250 Vde
8 6A@ 600 Vac |05A@ 125 Vde
025 A@ 250 Vde

suffix for drawaut breaker accessory.
(Z7%B0 Vac modules not UL Listed.

Limited Access “Pushbutton Cover”

This accessory limits access to “ON/OFF ggontrol of a breaker to
authorized personnel. The pushbugton %essory consists of
transparent hinged covers that caN lly sealed to the
limited access assembly. Both t “ gt “OFF” button covers
can be pilot drilled to allow use%rod to operate either one

or both pushbuttons. The ca er of this accessory is:
SPPBCOVER.

Limited access pushbutton cover assembly

Mechanical Operations Counter

The mechanical operations counter is mounted behind the front
cover of the breaker, and it is viewable through a rectangular
knockout window opening in the breaker cover. It is a five-digit,
non-resettable counter which is actuated each time the breaker is
opened by any means. Together with the 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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Accessories

Padlock Device (Standard) Table 30.1 *

Padlocking devices are standard on all Power Break® Il circuit Key Interlock Provisions

breakers. When the breaker is in the open position, and the padlock -

device is raised at least 1/4", the breaker cannot be closed mechan- Catalog | Number of Superior

ically or electrically. The device accepts up to three padlocks with Number | Locks Cat. Number

1/4" 10 3/8" diameter shanks. The padlock device meets the SPK4 S106827Y

EUSERC requirement for padlocking. SPK4 9 $105878Y

h ' SPK4 5105829y
SPK4 KFN00004© S1058274Y

( Final digit may hm ending on number of key removal positions.

g GE Efectrical Distribution & Controt
Plainvibe. CT 06062, Made m USA

Integral padlock device
Key Interlock Provisions

The key interlock provision enables the user to mount a one-
four-cylinder, narrow-faced, Kirk-type FN customersupplied
|
n

on the face of the breaker. The key interlock provision w
conjunction with the padlock device. The key interlock ex
lever through the padlock device when the key is turned’to
removal or bolt extended position.

Q

Door interlock

Door Interlock

The door interlock provides interlocking of the circuit breaker
compartment’s hinged door so that the breaker must be in the
“0FF" position before the door can be opened. The door interlock is
defeatable with a small tool to allow authorized access.

The catalog number of the door interlock is: SPDIL.

Ky interlock installed on front of breaker



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 (e.g., 120/208
Vac or 277/480 Vac) is used, an external neutral sensor must be
inserted in the neutral lead of the power system to complete the
ground-fault protective circuit.

Neutral current sensor

Table 311
Neutral Current Sensors®

Breaker Circgit Breaker, N;ut_ral Se_l;s
ensor ating.or
Frame (Amps) Rating (Amps) | Settings

200 TSVG302
400 TSVG304A
600 TSVG306A
800 TSVG308A
TSVGB08A
10 TSVG810A
1600 1200/6002 | TSVGB12A
| 1600/1000 | TSVGB16A
2000 2000/1000 | TSVGB20A
800/4009 | TSVGBOBA
.1000 1000/500 | TSVGBI10A
1200/6009 | TSVG812A
300 1600/10009 | TSVG816A
2000 2000/1200 | TSVGB20A
2500 2500/1800 | TSVGB25A
3000 3000/2400 | TSVGB30A
0 4000 4000/3000 | TSVGI40A

tch neutral current sensor rating {or tap setting) to circuit breaker sensor rating.
use with multiple-source ground-fault protection schemes. Rating does not match
MicroVersaTrip* Trip Unit frame sensor.

Additional Accessories — Stationary Breakers
General Purpose, Wall Enclosur

General purpose, NEMA 1 enclosur re%for Power Break® |l
breakers with neutrals for BUU-ZUN se units are UL
Listed for service entrance use f -pif8se three-wire, or
three-phase four-wire power sys gh 600 Vac. Enclosures
d

are provided with breaker mo s and lugs. Enclosures,
breakers and neutrals are Ohdgred ANd shipped separately,

unassembled. These u able for use in 65 kA (max.)
rms symmetrical systBigs.

Table 31 (a
Enclosur Installed Neutrals
Frame Field Installed
r Size Neutral Catalog
Number
BO8W 800 A TNT800
SPB16W 1600 A TNT1600
SPB20W 2000 A TNT2000
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Accessories

Lug Adapter Kits
Pre-mount to bus structure allowing cabling or bussing to be com-
pleted prior to breaker mounting. Accept either lugs or crimp-type
connector terminals. Catalog includes adapter and hardware for
either a three-pole line-side, or a three-pole load-side connection.

(Lugs notincluded.)

2000amp Power Break™ Il breaker with SPLUGAZ0 lug adapter kit and 18 lugs

T-Studs

stud. Both copper and aluminum T-s

L 4

T-studs mount directly to the breaker, a be rotated for either
vertical or harizontal busbar conni& alBg numbers cover ane
y 3

In-plated.

amindpt. No. SPOSFCA and 1600 - 2000-amp, Cat. No. SPZ0FCA
inum F-studs

(TPLUGT08) @Jg 322
-Studs
Table 32.1 —
. Circuit Catalog Number
Lug Adapter Kits Breaker Max. For Front For Back
Circuit Breaker Suitable Frame Rating Connected | Connected
Frame Size For Use With Size (Amps) | (Amps) Breaker Breaker
(Amps) SPOSFCA @
800 800 -
3 TPLUG108 Lu SPOBFCC ©
800 SP20FCA ©
3 Crimp 200018002000 | “pppecp @ | -
2500 2000 SPS20FCA © | SPS20BCA @D
67 2500 SPS25FCC® | SPS25BCL @@
1600 TPLUGA16 © 3000 3000 SPS30FCC © ®®
4000 SPS4QFCC © -
' Pole 4000 4000 | SPS4oLFccO@| -
LUG108 Lugs @ A
2000 ) or SPLUGAZ0 © @ Six T—Studs. supplied at no charge when ordered with breaker.
6 Crimp Lugs © (5 Copper.
¢ () Supplied with integral T-Stud.

(@) Extra long stud. Alternate with SPSA0FCC for ease of installation.

Per Paole
QD Andersa 75-12H1 or equivalent.
@ T-Stgs.— included with adapter.
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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.

Substructures

Substructures are available for both
Break® Il breakers. Holes are provided
ports. Holes are also provided in thg
busbars or terminal lugs. A special$p
is provided for racking a breake

Additional Accessories — Drawout Bregkers

@

nd Break” Power
N n a shelf or sup-
FRmarystabs for bolting to
' @ Prench-style racking tool
arithetit of the substructure.

Table 33.1
Mechanical Interlocks
Maximum Current Catalog
Envelope Size Rating (Amps) Number
2000 SPWB20
3000 SPWB30
4000 SPWB40

Lug Kits
Lug kits accept copper and aluminum wire and are suitable for

direct mounting to the breaker, except in the case of TSLUG kits,

Tstuds must also be used.

Table 33.2 — Lug Kits

1600-amp substructure for standard break breaker

Circuit Breaker| Max. | Catalog | Lugs | Max. Table 33.3
Frame Size |Rating| Number | Per | Cab Substructures
(Amps) _|(Amps) Kit _ Perffole ggotmote Circuit Breaker Standard Hi-Break
400 | TPLUGIOB | T X © Frame Size | Break Catalog Catalog
600 | TPLUG206 | 1 ) (Amps) Number Number
800 800 | TPLUG308 © 800 SPSDOS08 SPHDOSO8
80| TPLUGIOB™, 3 | © 1600 SPSD0STE SPHDOST6
1600 oo | TPLUGA 41 @ 2000 SPSD0S20 SPHD0S20
i s ¥ UG 1 g g 2500 SPSD0S25 SPHDOS25
0 . T o 3000 SPSD0S30 SPHDOS30
12 sufo | 2| 4 | © 4000 SPSDOSA40 SPHDOSAQ
o | 1600 G | 15| 5 | @
3000 TSWG20 | 18] 6 | ©
¥ swes | 2| 7 | @
TSWG30 | 27| 9 | @
TSIG0 | 3 | 1 | ©

(5 500-800 Kemil Cu/AlL
(® 3/0-800 kemil Cu/Al
(@ For back connected 3000A: T-stud integral with breaker.
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Accessories

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 Location
Number
SPDOSD36S Substructure @
SPDOSD36B Breaker @

By-Pass Switch

Provides control circuit continuity or dgwnstream signaling when
drawout is engaged. The switc as%uums on the stationary
frame, and the actuator to the N ch contacts are rated

at 10 A at 600 Vac, 0.75 A m nd 0.25 A at 250 Vdc.
Table 34.3
By-Pass Switch

Number of
Switch Elements

2 NO/2 NC

4 NO/4 NC

6 NO/6NC

When auxiliary switches are used, along with any other electrical accessory or communica- . .
Jions, two disconnects must be ordered. ages the racking mechanism of the drawout breaker. The
log number is TDORT. Note that one racking tool is supplied
ith each group of five drawout breakers at no charge.

(@ Order for replacement only. Included with drawout breaker.

Mechanical Interlocks for Drawout Breakers
Mechanical interlocks for drawout breakers provide the same
function as those for stationary breakers, except they are used with
two drawout breakers, mounted on a common compartment center-
line, in either the same vertical section or adjacent vertical sections.

C
(D One must be ordered for each substructure when accessories or communications are used. %ng tool is a drive wrench with a square 1/2. socket that

Shutters

Shutters prevent unintentional contact with potentiallM
disconnect stabs when a breaker is racked out of an |
switchboard compartment. %

Table 34.2 'S
Shutters
Frame talog Table 34.4
Size ber Mechanical Interlocks
800-2000 A SPDSS20 Envelope Catalog
3000 A SPDSS30 Size Number
4000 A SPDSS40 800-2000 SPDOWB20
2500-4000 SPDOWB40
Racking Pad Lifting Bar

The catalog number T racking padlock provides a means for
the user to prevent racking tool engagement, thereby preventing
movement of the biaker between the Disconnected, Test and
Connectedgositions.

The lifting bar (TDOLB) provides a means of safely lifting a drawout
circuit breaker. A chain hook should be attached to the central hole
in the lifting bar.



Catalog Numbers

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

Power Break’ Il Circuit Breaker Catalog Numbers

S S D 08 * 02 HO \

PowerBreak Hbreakertype T~ T T T T T T Auxiliary functioff” J/N
H = High-range inStaftaflEoug/current sensors
Blank = Sta% ensors

Current interrupting capacity Currentsens []

S = Standard break 02 =200A 25=2500A

H = Hi-Break® breaker 04=4 30=3000A
40=4000A

Construction B 210007

D = Drawout B00A

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

Frame rating

08=2800A 25=2500
16 = 1600A 30=3000
20=2000A 40=4000

BAL = Bell alarm with lockout *
COUNTER = Mechanical counter *
DIL = Defeatable door interlock

DOSD = DOrawout secondary disconne
DOWB = Drawout mechanical interl
DSS = Substructure shutter kit

£ = Electric operator *

SP
Power Break Il breaker T
Device type
AS = Auxiliary switch *
BAA = Bell alarm, alarm only * ¢ \

ST = Shunt trip *
STL= Shunt trip with lockout *

UV = Undervoltage release *

WB =Walking bed for stationary breakers

08 = 880A Tstud
2 hru 2000A Tstud
ATstud (3000A frame)
00A Tstud
= 3000A Tstud
= 4000A T-stud
AILS = Rail kit
LUGA = Lug adapter kit
B = Enclosure

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

Tip unit type and rating
B=Enhanced MicroVersaTrip Plus and
MicroVersaTrip PM trip unit; D=Power-+
B/D2 = 2000A maximum

B/D3 = 2500, 3000A

B/D4 = 4000A

Extender

R = Field installable kit
Blank =Factory installed

Auxiliary switch extender

AB4 = Auxiliary switch, type AB with 4 elements
ABB = Auxiliary switch, type AB with 8 elements
AB12 = Auxiliary switch, type AB with 12 elements
(Add suffix “D" for Drawout construction)

Voltage, unless otherwise stated

012=12Vdc

024 =24\dc

048 =48 Vidc

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

250 = 250 Vide
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
FCC = Front connected copper terminal Tstud
LFCC = Front connected copper, long stud

36B = 36 secondary disconnects, breaker

36C = 36 secondary disconnects, substructure

(D High-range instantaneous sensors only available on
MicroVersaTrip Plus and MicroVersaTrip PM units. For availability
of Power+ Trip Units, contact your ED&C sales engineer.



Catalog Numbers

MicroVersaTrip Plus™ and MlcroVersaTnp PM™ Trip Unit Catm%
LSl GZI

Zl PM R

Trip unit type and rating ‘]_ T e ent or new

B2 = Power Break” Il Enhanced MicroVersaTrip
Plus or PM Trip Unit: 2000 A sensor maximum

B3 = Power Break Il Enhanced MicroVersaTrip
Plus or PM Trip Unit: 3000 A sensor maximum

B4 = Power Break Il Enhanced MicroVersaTrip
Plus or PM Trip Unit: 4000 A sensor maximum

placement trip unit
k) = New

Q[ rip unit options
Options for MicroVersaTrip PM trip

ip Unit: ' units only. Must select one:
. P = Protective relays and communications
Sensor rating

M = Metering and communications

02=200A PM = Protective relays, metering,
04=400A and communications
08 =800A {Blank) = MicroVersaTrip Plus trip unit
10 = 1000 A )
16= 1600 A Ground fault functions
20=2000A G = Ground fault
25=2500A GD = Ground fault defeatable (not UL listed)
30=3000A GZ1=Ground fault; ground fault only
40=4000 A z0ne selective interlock

. . GZ2 = ground fault and
Auxiliary functions short-time selective interlock
LI = Long time and instantaneous GDZ2 = Ground fault defeatable (not UL Listed):
L3I = Long-time, Short-time, instantaneous ground fault and short-time selective interlock
LSH = Long-time, Short-time, high rang (Blank) = None

4

\K\ Ratlng Plug Catalog Numbers

10 B 800
o

Device type

TR=Tiip unnran
All M

Rating plug ampere rating

100=100A 1000 = 1000 A
PM rating plugs 150=150A 1200=1200A

4 200=200A 1500 =1500 A

ting 225=225A 1600 = 1600 A

20=2000A 300=300A 2000 =2000A

25=72500A 400 =400 A 2500 =2500A

30 =3000 A 500 =500 A 3000=3000A

40=4000A 600 =600 A 3600 =3600A

16 =1600 A 700=700A 4000=4000A

800 = 800A

Trip unit type

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




Power+™ Trip Unit Catalog Numbers

Trip unit type and rating

02 = Power Break® Il Power+ Trip Unit:
2000 A sensor maximum

D3 = Power Break || Power-+ Trip Unit:
3000 A sensor maximum

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

Sensor rating

02 =200 A
04 =400 A
08=2800 A
10 =1000 A
16 = 1600 A
20 =2000 A
25 =2500A
30 =3000 A
40 = 4000 A

Rating P

- . TR
Trip unit type and rating

TR = Trip unit rating plug

O
All Power+ MicroVersaTrip Plus™
and MicroVersaTrip PM™ rating plug;&

Current sensor rating

2=200A 20 =200
4=1400A 25
8=800A 30
10=1000 A 40

16 = 1600 A

Trip unit type

2 2 18
w2

T1

R
C

%
S

R = Replace trip unit

ip unit’ options

rget Module without

ground fault target

= Target Module with
ground fault target

Blank = No Target Module

Auxiliary functions

C = Power+ trip §

odule Catalog Numbers
ETO0 = Blank insert for Target Module
ET01 = Target Module without ground fault target
RGET(02 = Target Module with ground fault target

Loy

talog Numbers

GF

LI'=Long time and instantaneous
LS| = Long-time, Short-time, instantaneous

Ground Fault Function

Blank = No ground fault
GF = Ground fault

Rating plug ampere rating

100=100A 800=800A

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

Standards And Testing

Power Break® l circuit breakers are UL Listed in accordance with
Standard UL 489. This standard requires the breaker to meet or
exceed endurance and interrupting criteria. Power Break Il breakers
are designed and tested to exceed these requirements.

UL 489 requirements for endurance capability without current
(mechanical endurance) vary with frame ratings. For example, for an
800-amp frame, the UL requirement is 3000 operations; and for a
4000-amp frame, only 1100 operations. All Power Break Il breakers are
designed to exceed this requirement by meeting a minimum of
10,000 mechanical operations.

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

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

1 Calibration: Tested at 200%, and 135% at 25°C. At200%. an 800A

The rate of operation is one per minute except the 3000 and 4000A
electrical test may be in groups of five wit a delay in Detween after
conducting the first 10 operations at 0 ute.

Table 38.1 — Number Of Test Cycles

ycles of Operation

Without

Current Total
3000 3500
2000 2500
2000 2500
2000 2500
1100 1500
1100 1500

r Break Il breakers}: Each pole of the 3-pole unit must complete
ppening” operation (0) and a ‘tlose-open” operation (CO) of shortcircuit

breaker must trip in 2 to 30 minutes depending on the current rating. @rem (single:phase) n Table 36.2 at raed voltage, An 0" and "C0"
0

At 135%, all sizes (larger than 50 amperes) must trip within 2 hg

2. Overoad: 50 operations making and breaking six times e
current at rated maximum voltage, 0.45050 power factor

rated current; and, 3000 and 4000A frames, 3 operation
rated current plus 25 operations at two times rated cu
conducted at one operation per minute, (make and
done in groups of five operations with 15mind® gel
Overload test is conducted in @ metal encld@Burefegresenting the
minimum size enclosure for which the uitadle. No electrical
or mechanical breakdown is permitted pere fuse, connected

sure, must not rupture.
3. Repeat 200 cali

4. Temperature T,
cable per pole, line and load end, and
e breaker which is 7ot in an enclosure.
After temperatures have Stgffllized, the temperature rise on the cables at
the connection to the breaker wiring terminals must not exceed 50°C

rise, (75°C mtal in a5 °C room ambient), and the breaker must not trip.

ed as shown in Table 43.1 When copper bus bars are used

ce: The breaker must complete an endurance test (1)

and breaking rated current at rated voltage, .75-.80 lagging power
d (2) additional no load (mechanical) on-off operations per Table
¥ The ground-fault fuse described in item 2 above must not rupture.

38

for 1600- 4000A breakers, they are sized per Table 43.2.

peration using all three poles {‘common” 3-phase tests) is also required
on the same device used for the previous tests in items 16.

Shortcircuit tests are acceptable if:

a) there is no electrical or mechanical breakdown;

b} the ground fuse has not opened;

¢) the conductor insulation is not damaged;

d) there is continuity in the closed position at rated voltage; and,

e) a cotton pad covering any vent openings in the enclosure

has not ignited.

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

Table 38.2 — Short-Circuit Levels

Frame | Power | 3-Pole Circuit Breaker — Available
Size | Factor, | Short-circuit Current Sym. Amp.
(Amps) | Lagging | 1-Pole, 1-Phase | 3-Pole, 3-Phase
800 | .45-50 8660 10000
1600 | .25-30 14000 20000
2000 | 15-20 140009 25000
2600 | 15-20 200009 30000
3000 | 15-20 25000 35000
4000 | 15-20 30000 45000

QD Circuit power factor may be .25-30.

8. Repeat 2007 calibration test.



9. Dielectric voltage withstand: The tested breaker must with-
stand applied voltage of twice rated plus 1000 volts (2200 volts for 600V
rated breaker) for one minute between:

a) line and load terminals,

b) poles of opposite polarity, and

¢) live parts and the metal enclosure.

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

Test sequence is as follows:

1. Calibration: 200% of rated current.

2. Interrupting capacity: Shortcircuit tests are conducted to
evaluate (1) maximum IC rating, {2) IC at maximum voltage, and
(3) IC at maximum KVA. If one or more tests are covered by another,
for example, if maximum KVA occurs at maximum voltage test, they
may be omitted. An “0" operation and a “CO" operation is required
for each evaluation. Acceptable high available fault current ratings

primary line or any control input or output line. Thegest is
performed per the ANSI C37.90.1 Surgegdéithstand Capability
specification on all input and ou tli%ected to the
breaker. Both fast transient and N ges are applied.
4. RF and EMI. These tests ensurg heWereaker is not
susceptible to radiated electroagifetf§ Tields. The testis
performed per the ANSI C37. gtiated Field Immunity
S

specification. The break ub[E€ted to a modulated field of
z with the field polarization

30-50V/m from 20
applied vertically afdygoriz0Mally.
5. Walkie-Talkie nity. The breaker is subjected to

standard %ﬂal walkie-talkies to ensure that it is
isaetrips or improper operation when nearby
wa 18§ artused.
6. Wigg ity. Tests are performed to ensure the breaker

nce trip when exposed to a high inductive load
tage tester across the energized phase lines.
ity. A number of units are exposed to high-humidity

1
wonments of 95% relative humidity for a period of one
ek to simulate severe environmental conditions.

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

are, in RMS symmetrical kilo amperes: 75, 10, 14, 18, 22, 25, 30, ,
35, 42. 50, 65, 85, 100, 125, 150, 200. 8. Heat/Humidity Endurance. LCD display modules are

3. Trip-out: Conducted at 250% of rated current. Breakers mus

trip within same time limits as for 200% calibration.

4. Dielectric voltage withstand: Conducted at twice raIe@
(test) voltage.

The preceding is an abbreviated description. Refer tQt@

Standards and References for specific standards.

Meﬁq v

1 units that is in

.The objective is
yfinder severe operating
wternal qualification test

GE Testing
GE has developed a qualification test plan
MicroVersaTripPlus™ and MicroVersaTrip
addition to the tests required by Sta

to demonstrate performance agd re
conditions. Essential compaggen
are:

GE Trip Unit Testin
1. Temperature Cycling. st verifies that units are not
damaged when exposed to many extreme thermal cycles. The
test consists of rampiw units from -20°C to 70°C a minimum
of 10 timesgach. Units are soaked at each extreme tempera-
ture for inimum for each cycle.
2. Stora ature. This test ensures that units will
ly following exposure to extreme storage
res for 72 hours. Units are stored in an unpowered
t-05°C and +85°C for 72 hours and then subjected to
nctional testing to verify proper operation.
age Surge. This test ensures that the circuit breaker is
not susceptible to direct and coupled surge voltages on any

1000 hours to ensure that the LCD seal and polarizers can
withstand severe environments for prolonged periods of time.

9. POWER LEADER™ Systems Tests. Tests are performed to
prove that the trip units can be integrated into existing POWER
LEADER netwaorks. 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
netwaork conditions. Many types of systems tests are performed
including: communication over long distances, multiple simulta-
neous event testing, communication protacol 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. .

Salt Spray. 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 tests of up to 8.0kV per IEC 801-2.

n

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 qualifies
them as UL listed Naval circuit breakers intended for use aboard
non-combatant and auxiliary naval ships over 19.8 meters
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(65 feet) in length. Circuit breakers complying with these require-
ments shall be marked “Naval”.

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 3 Gs. Circuit breaker
contacts were monitored during testing to verify that contacts did
not open when the circuit breaker was closed” and did not close
when the circuit breaker was ‘open”.

1200
1.000
0.800
0.600
0.400
0.200
0.000

G force

4G vibration.
Sine Sweep Vibration: Sinusoidal log sweep vi
each of 3 rectilinear axes with peak acceleration 0
Hz to 500 Hz, followed by 30 minute resonan
most severe frequencies in each axis.

Random Vibration: Random vibratiopgfro

ion density

(6"/cps)

0.02

Accelerati

FRandom vibration test spectru

IEC Test Qualification

Power Brgak I circd® breakers are tested to conform with IEC Stan-
r general purpose use with no specific enclosure.
circuit breakers are designed for intentional time
shortircuit conditions as described by IEC 947-2 use

in phase-earthed systems and are tested in individual pole

circuits. All Power Break [l testing is performed in open air.
uring shortcircuit and endurance under load testing the circuit

breakers are surrounded by a perforated metal screen. The screen is

40

positioned over the top of the breaker and locatedg.5 inches above
the arc chamber vents. The screen alsggovers a surface located one
inch away from the bottom an ide%tallic screen is made
of 16-gauge steel with 3/16" JN punched on a 1/4"
stagger creating a 50% metal 6®igcat® During these tests, a b0
amp OPTS fuse is used to co@sereen to the test supply neu-
tral. Power Break Il circuit re short-circuit tested in both

the line top and line b cofffiguration making them suitable for

“reverse feed” appl S“9#e conformance to [EC 947-2 consists
of the following I@ces all of which have been third-party

witnessed bm
, I'Berformance Characteristics

imits and Characteristics:
eak Il circuit breaker tripping characteristics are verified
short-circuit and overload conditions to meet the relevant
trip time curves. Various trip and no-trip conditions are verified.
Dielectric Properties:
Power Break Il circuit breakers are dielectric tested through the
main circuit and the control circuits to withstand 2500 volts for
1 minute without breaking down.
Mechanical Operation and Operational
Performance Capability:
Power Break Il circuit breakers are endurance tested to 10,000
operations without maintenance. 500 operations are performed
under full load at rated voltage and the 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 thermal rise 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-fise test is
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 to rise no more
than 35 and 50°C respectively. Other areas are also verified.

=~




Rated Service ShortCircuit Breaking Capacity (Ics)

Rated Service Short-Circuit Breaking Capacity:
Power Break® |l circuit breakers are tested to complete a series
of shortcircuit interruptions with a 3-minute rest period
between interruptions. The breakers must complete an ‘open”
operation followed by a ‘tlose-open” operation and another
‘tlose-open” operation. The circuit breakers are tested with an
open circuit voltage sufficient to enable a recovery voltage of
the rated voltage plus 5%. The 800-2000 amp Power Break |l
circuit breakers are tested in a 56,000 amps rms symmetrical,
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 test is
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 bregk
overload protection is verified by applying 145% of rated\ 3.

current through all three poles connected in series. The
breaker must trip within the trip time curve.

Rated Ultimate Short-Circuit Breaking Ca@lcu)

Verification of Overload Release:
Prior to shortcircuit testing, the circuit
protection is verified by applying 200%
each pole individually. The breaker m
time curve.

Rated Ultimate Short-Cir
Power Break Il circuit bre
of shortcircuit interru
interruptions. The b

king Capacity:

to complete a series
-minute rest period between
ustgomplete an ‘open” operation
n. The circuit breakers are tested
with an open circuit voltage St ficient to enable a recovery voltage
of the rated voltage plus 5%. The 800-2000 amp Power Break |
circuit breakgrs are tesfed in a 75,000 amp rms symmetrical,
er factor short circuit.
Dielectric Withstand:

voltage; however, not less than 1000 V for 1 minute.
ation of Overload Release:

owing the dielectric verification, the circuit breaker overload
rotection is verified by applying 250% of rated current

IV.

1

4

through each pole individually. The breaker must trigithin the
trip time curve.

Rated Short-Time WithstanthCur;

Verification of Overload R
Prior to short-circuit testing,

through each pole indivi

the trip time curve.
Rated Short-TiméWithstand Current:
Power Break Il giftClingredkers are tested to carry a short-time

withsta e overcurrent and instantaneous over-
ride prote ed. For the 800-2000 amp Power Break II
cir ashortcircuit is calibrated to deliver the equiv-

,000 amp rms symmetrical short circuit for 1
800,000,000 IT. Also, the test circuit is calibrated
eacha peak current of at least 84,000 amps during its first
le. Since momentary contact separation can occur

g this test, the testis made at rated voltage. The test is
performed at a frequency of 50 Hz with a plus or minus 25%

tolerance and a 25% power factor.

Verification of Temperature Rise:

Following the short-ime withstand, a temperature-rise test is
made at the rated current and the main terminals are 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 shortcircuit interruptions with a 3-
minute rest period between interruptions. The breakers

must complete an ‘open” operation followed by a ‘tlose-open”
operation. The circuit breakers are tested with an open circuit
voltage sufficient to enable a recovery voltage of the rated
voltage plus 5%. The 800-2000 amp Power Break Il circuit
breaker is tested in a 40,000 amp rms symmetrical, 50 Hz,
25% short circuit.

B. 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® Il circuit breakers are tested to complete a
series of shortcircuit interruptions with a 3-minute rest period
between interruptions. The breakers must complete 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 enable 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 shortircuit interruptions, the breaker’s main
circuit is verified to withstand a voltage equal to twice its rated
insulation voltage; however, not less than 1000 V for 1 minute.

3. Verification of Overload Release:

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

Table 42.1
Test Tolerances: Unless Otherwise Specifie

All No Load, Normal
Tests | Load or Overload
Current +5% -0% -
Voltage +5% -0% - &
Frequency = + 5% (475562 552.
Power Factor| — + (0 +0 -0.05

Power Break® Il — IUO@d Circuit Breakers
Power Break Il circuit breake ited to carry 100% of
ratingplug nameplate rre'@uously@ when installed in
accordance with guj M on the breaker, and as detailed
nt4RatimiNFactors portion of this section.

s rated to carry 100% of its nameplate
current for short periods of time (up to 3 hours maximum) when
enclosed in equiprdent, such as a switchboard. The enclosed device
\uous rating of 80% of rating according to current ver-
tional Electric Code (Article 220-10).

ated Devices
ated devices are designed to carry 100% of their nameplate
nt rating when enclosed and tested in distribution equipment.

4000 A stationary 80% rated.
42

Breakers with 100% rating are so marked on thegfront of the
devices. This marking includes mini enclosure size, minimum
ventilation (if any), minimum cable temperature ratings
to be used. Current versions of they\atiaad! Electric Code permit
such use in the exceptions tm 0-22 (c) and 220-10 (b).
Factors Affecting nt Ratings

Of Installed Devi

There are six appli to consider in selecting current rat-
ings on installed@ak Ilinsulated case circuit breakers. These
are: 1) the si heegble or bus used in the line and load connec-
tions, the@ta"ed ambient temperature, 3) the system

' 4) the altitude of the installation, 5) the type of
heWprotected circuit, and 6) the design safety factor.

ing simple relationship combines these six application
W0 a single equation:

A

A = Cable or bus sizing factor

B = Ambient temperature rating factor
C = Frequency rating factor

D = Altitude rating factor

E = Load class rating factor
F = Safety factor

Cable Or Bus Size

The thermal design of a circuit breaker takes into account the
ability of the line and load cables or buses to act as heat sinks.
Standard UL 489 has assigned specific cable or bus sizes for each
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
-25%
-50%

% Change in current carrying ability

}
200% of rated
conductor size

Rated
conductor

“Wote: Breaker current rating and conductor 5126 act8s 8 matched pair, any 75° or higher
insulation type may be used but the cross-sectional area must remain constant.

Effects of changing load and line conductor sizes



Table 43.1 — Required Cable Size

L 4
Frame | Sensor Rating Or Cable Size and Quantity C in. Temp.
Rating | Rating Plug Rating Copper Cables Aluminum Cables Carrying 100%
(Amps) (Amps) Qty. Size (mcm) Qty. Size (mcm) uously (°C)
200 1 3/0 1 250 75
800 400 1 600 2 250 75
600 2 350 2 50 75
800 20r3 600 or 300 3 75
800 3 300 3 @ 75
1000 3 400 4 75
1600 1200 4 350 4 % 75
1600 5 400 5 0 90©
2000 2000 6 400 600 900
2500 2000 § 400 600 75
2500 i 500 600 900
3000 3000 8or9 400 or 500 % 50001 600 90®
4000 4000 10or 11 500 or 600 500 or 600 90w
(1)100% continuous load requires use of 90°C cable sized to 75°C ampacity. Lugs m N%L or ALICU or AL9 denoting suitability with 30°C cable.
Table 43.2 — Required Bus Size — Bare Or Tinned Co
Frame Bus Bars Per Terminal
Rating (Amps) Number Sizein (I
1600 2
2000 2
2
2500 1 )
3000 4 7 x4
4000 4 Vi x 5
Table 43.3 — Properties Of Conduct
Size | Area | Conc. or| Bare Area DC DC DC Equiv. | ISO Metric
AWG/| Cir. |OrS Conductors| Square | Resistance” | Resistance” | Resistance* | Cross Sect. | Cable
KCMIL| Mills | No. Diameter/ | Diameter | Inches Bare Tinned | Aluminum Area Size
in. Copper Copper ANG/KCMIL| (mm)
3/0 | 167800 0470 0173 00642 0.0668 0.106 85 95
250 [250,000 37 00822 0575 | 0260 | 00431 0.0449 00708 127 120
3 0.0900 0630 0312 | 00308 0037 0.0590 152 150
37 0.0973 0.681 0364 | 00320 0.0333 0.0505 177 185
37 01040 0.728 0416 00270 00278 0.0442 202 -
37 01162 0813 0519 0.0216 00222 00354 253 240
61 0.0992 08393 | 0626 | 0.0180 0.0187 0.0295 304 300
61 01109 0.998 0782 | 00144 00148 0.0236 380 -

C resistance values are shown in ohms per 1000 feet at 26°C (77°F)
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Table 44.1 Table 44.2 L 4
Factor “A"— Cable Or Bus Size Multiplying Factor Factor “B"— Ambient Temperagare Rating Factor
Percentage of Rated Ambient Ma
(Required) Cross-Sectional FactorA Temperature Ins ting Factor B
Area (%) °C'
50 140 25 100
60 1.25 1.00
70 115 100
80 107 110
90 102 115
100 1.00 perature over a 24-hour period outside the breaker's insulated
C closure. 2) Cable {wire) must be based on 75°C ampacities per
126 0.99 rent National Electrical Code.
150 0.97 &
200 0.97 % ing Frequency
Power Break Il circuit breakers may be applied at their pub-
. ishied ratings on 50 Hz and 60 Hz power systems. At nominal
Ambient Temperature %’stem frequencies less than 50 Hz but above direct current,

Ambient temperatures have an even wider effect on the
of the breaker-cable system. While the internal sensing,a
tripping circuitry with the Power+", MicroVersaTrip Plu
MicroVersaTrip PM™ trip units are ambient insensitive guigh-aMgjent

temperatures may cause internal components to excggd perat-
ing temperature limits. Low temperatures substagerly se the
current-carrying capabilities of the breakergabletgystenuntil other

limiting factors occur (e.g., lubrication prob anical bind-
ing of internal parts due to differential congigctior®The ambient
temperature of a Power Break® Il bn& not be less than
-20°C nor exceed +70°C.

Cable with insulation ratings a@t may be used, provid-
ingitis sized to 75°C, pert , er applicable codes.

The term "ambient” mp%ways refers to the tempera-
ture of the air immegate ing the breaker and not the

ide e breaker’s enclosure. Room or
stablish the thermal floor to which

To convert breaker ambient from room ambient, it is necessary
to know the tempeggture rise within the equipment housing the
temperature rise is a function of several variables,
ing caused by other equipment, ventilation, solar

reaker's enclosure.
the device’s ambient temperature is determined, select
r B from the table.
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digital solid-state trip devices become inoperative due to sensor
saturation. On direct current systems, digital solid-state trip units
are completely inoperative. Power Break Il circuit breakers are,
therefore, not suitable for direct current applications.

System operating frequencies above 60 Hz may change the
performance and ratings of circuit breakers by heating metallic
parts 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 44.3
Factor “C"— Frequency Rating
Frequency* Factor C
dc -
50-60 Hz 1.00
150-180 Hz 1.07
200-240 Hz 1.25
300-350 Hz 140
400450 Hz 151

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



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 select

the altitude rating factor "0 from the following table.

Table 45.1 — Factor “"D"— Altitude

Altitude Altitude Factor D
(Feet) (Meters)
From 100 From 30 1.00
10 6,000 to 1,800
From 6,001 From 1,801 104
to 10,000 t0 3,000
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 a 4[’

cation of Power Break Il circuit breakers. Loads, such as capagito
and electromagnets, require a substantial and continuous derat

factor if the breaker is normally used to switch the load.
such as resistance welders, the breaker's continuous cur,

protection of insulated cable. Where a circuit br tended
to protect load equipment, prudent enginedg ices call for
obtaining factory review and concurrence ection of a

specific protective device. Load class selgCtion §gctors “E” for
typical applications are listed in the fgllow le.

Table 45.2 — Factor "E" Or Type

Load Typ Factor E
Switching Electro 150
Single Motor Branch
Circuit Protection (Normal Duty)® 150
Switchj gCapacﬁJrs 150
' r Branch 175
Heavy Duty)®
Othef Load Types 100
ormal Duty)

tor for either plugging duty or starting more than 25 times per hour,
the rms current cannot be easily calculated.

Safety Factor S

A safety factor is used to provide a design ga#gin between the
rating of a circuit breaker and the degyed @ current using
all of the selection factors described M non page 42.
A safety factor of 10% is often use Vet nuisance tripping.
Factor "F” — Safety Facto

A safety factor of 10% is equiglent ¥¥a Factor F of 1.10.

Interrupting Rati

In addition to currepimaii nsiderations, Power Break Il circuit
breakers musg.be dplg @ omatically trip, or open, the protected
circuit under defditions. The breaker must have sufficient

I1y®e Interrupt the maximum shortircuit current
worst-case conditions.

that can
TN paragraphs describe the interrupting ratings of
Powgl BredkPcircuit breakers.

Interrupting Ratings
circuit current interrupting ratings depend on knowing
the magnitude of short-circuit current that may flow through the
circuit breaker. Devices rated in accordance with Standard 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-toreactance, or power factor in the
faulted circuit. Practical ac circuits contain some reactance, 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 shortcircuit current may display consider-
able initial displacement from the zero current axis.

The magnitude of the momentary peak current to be interrupted
is a function of the maximum peak current displacement 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 ratio, the lower the power factor and the
greater the magnitude of peak current displacement.

Envelopes of peaks
of sine wave are
symmetrical about
2€r0 axis

Zero axis

Symmetrical ac wave

Symmetrical ac waveform
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Generally, electrical power system engineers calculate the X/R
ratios of circuit rather than power factor. The procedures for
calculating short-circuit current and X/R ratios are described in
Publication GET-3550.

Envelopes of peaks are not
symmetrical about zero axis

U__U____U

Oscrllogram of typical short mrcun

Asymmetrical ac waveform

The figures below show the initial fault current displac
of a pure resistive circuit (symmetrical) and a reactive ck

a high X/R ratio. The actual current displacement of dgac
circuit depends on the exact moment the short circuit s aphlied:

There is a simple relationship between power factogfan atio
of a faulted circuit:

PF= R x 100 And:Z=\/$R)2ﬂX)2 ’
Z \
Therefore PF = R 00

(R +

PF = Power factor, %
R = Resistance in chms

edance in ohms
eactance in chms

Interrupting R
Hi-Break® Br
Power Break® |
interrupting ratings: rd and Hi-Break breakers. All ratings are
without the need for external fuses or current limiters. Hi-Break
breakers’ interruptigg ratings are for those circuits with unusually
high leve®of available fault current.

Table 46.1 L 4
Interrupting Rating Breaker Pgfformance
In RMS Symmetrical kA
UL 489
50/60Hz 4000A
Standard
240V 85 100 100
480v 5 65 100 100

BUU\{@ 42 50 85 85
100 125 200 200

) 100 100 150 150

( 65 65 100 100

25 40 42 42

415V, 50/60 Hz

lou - 75 75%’ 85
Ics - 56 45@ 25
lcw (1 sec) - 40 50 50

(1) Requires 4000A construction.

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

Standard Break
Frame Size] Max. Rating
(Amps) |Plug Ampacm®120/240 2717/480 (346/600
800 600 6500 5000 4200
1600 1000 8500 6500 5000
2000 1200 8500 6500 5000
2500 1600 10000 | 10000 8500
Hi-Break
Frame Size| Max. Rating
(Amps) |Plug Ampa cm@120/140 2717/480| 346/600
800 600 10000 | 10000 6500
1600 1000 12500 | 10000 6500
2000 1200 126500 | 10000 6500
2500 1600 20000 | 15000 10000

@ No additional thermal derating is required f or above-maximum rating plug ratings for frame
sizes noted. Note: 400-Hz interrupting ratings are based on engineering judgement, taking into
consideration the operating characteristics of insulated case circuit breakers and the worldwide
lack of test facilities to verify performance. Power+™ trip units and the energy management
functions in MicroVersaTrip PM™ trip units are suitable for 50/60 Hz applications only.



Table 471

Interrupting Rating Multipliers —

For High X/R Ratios (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 factor is shown in the following table.

Power Factor X/R Interrupting Capacity
Ratio Derating Factor
0.20 4.899 1.000
0.19 5167 0.98
0.18 5.465 0.97
017 5.797 0.96
0.6 6.169 0.95
0.15 6.169 0.94
0.4 1072 0.93
0.13 1627 0.91
012 8.273 0.90
011 9.036 0.89
0.0 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 0.82
0.04 24.980 0.8
L 4
Example Data \
A Power Break® || stationary feeder breaker dgasistgyof 7/0A of
continuous loads @ 480Vac is required. Avaj Circuit current

at the breaker is 63kA rms symmetrical witll a poer tactor of (.13

er). Altitude above sea level af {ieyinsteliatiof site is 6500 feet. The

loads are considered ¢riic

(X/R ratio of 7627). Average temperatug.o m air could be as
high as 45°C (air surrounding the eeaker will be 15°C high-

Selection
Since the Power Break Il breakerS*are labeled as suitable to carry
100% of their ampere rating continuous/y, ™ there is no need to multiply
the continuous lggd by 1.25%s would be required when using a non-
100% rated brgak

reak Il breakers are short-circuit tested with

% (X/R ratio of 4.889); the actual faulted circuit
A0 this example, however, is 13% (X/R ratio of 7.627)

s derating of the breaker's interrupting rating per Table
ing the standard break IC rating of 65kA by .91 gives
ating when the power factor is 13% and not 20% minimum.

The available shortcircuit current is 63kA and thus the st@dard break

breaker is not adequate and could not be usedghe Hi-Break® units

are rated 100kA and are acceptable.
Further derating must be done for hm nditions.
Per Table 44.2 Factor “B", 60 °C brea temperature requires
a derating factor of 110. Similarly, th ltitude requires a 104
derating factor—see Table 45.1 F
This feeder is a critical circuigand
will be applied.

Next multiply the loadafB, by
to determine the min

"

efore a Safety Factor F of 110

several factors AxBxCx DxExF
e ampere rating:

ls=1lsx AX

D =770Ax 100x 1.1x 1.00 x 1.04 x 1.00 x
=77 .

x 1. 6IA

Se Hi-Break frame with either a 1000A or a 1600A
sensgfratiMwnth an S00A rating plug because the rating plug is not
affec any of the load characteristics. An 800A rating plug, how-

ot permit the 10% safety factor for additional current-carry-

n city above the actual 770A. An alternate choice would be to
select a 1000A rating plug and set the current setting (long time pick
up) to 0.9 and cable or bus for 900A ampacity. If the alternate choice
is used, some local inspecting authorities may require sealing of the
sealable trip unit and accessory door to prevent upward adjustment of
the 0.90 current setting.

Finally, if insulated conductors are to be used, the high-ambient tem-
perature (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 |.

- Breaker: Cat. No. SHF16B210

+ Rating Plug: Cat. No. TR10B1000

+ Trip Unit: Cat. No. B210LS

* 4000A Stationary 80% rated.
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Humidity And Fungus Time Current Tripping Characteristics

Ferrous parts are zinc plated with either yellow dichromate or Power Break Il insulated case circuitageaker time current curves
phosphate finish. Zinc plating resists 96-hour salt spray test. Alloy are the engineering documentg, tha he technical perfor-
steel components made of inherently corrosion-resistant materials mance of the devices. InformatiBhgrowét on a time current curve
are not plated. includes the following:

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.

Product family type(s

Specific device typg(s)

Ampere ratings

Overcurrent ¢ is1ics covered — long-time, short-time,
C.

paring time

nimum temperature limits

Wiring Diagram, Secondary Terminals

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

IfIC Trip unit ratings
: it adjustment ranges
- Tolerances (band width)

Multiples of circuit breaker trip ratings, or other suitable current
value (e.g., current sensor rating) are shown on both the top and
bottom horizontal axes. The time in seconds is shown on the vert-
cal axis. Approximate minimum and maximum clearing time is read-
lly determined from the characteristic curves. Tripping characteris-
tics meet both NEMA and UL standards for rating and calibration.
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Time Current Curves

Long-Time Delay, Short-Time Delay And Instantaneous
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For (S) = 4000 amps: 1.5 10 9.0, in increments of0.5 —j
|| Pickup settings on tripunits without short.time function:
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Multiples of Current Secting (C)

Multiples of Instar

eous Pickup Satting

o

General Eféctric Company
41 Woodford Avenue, Plainville, CT 06062

GE Electrical Distribution
& Control

800 200
400

1600 800

' Current i
Frame| Sensor (S)

Available Ratings (Amperes)

Rating Plug (X)

Power Break™ Il
Insutated Case Circuit Breakers

Types SS, SH

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

1 100, 150, 200
1150°, 200. 225, 250, 300, 400

800 1300, 400, 450, 500, 600, 700, 800
300*, 400, 450, 500, 600, 700, 800
1000 1400*.600.800, 1000

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

Curves apply at 50 to 60 Hertz and from
-20°C to +70°C breaker ambient.

2500 1000 1400*, 600.800. 1000
2000 | 800°, 1000, 1200, 1600, 2000
2500 11600, 2000, 2500
3000 12000, 2500. 3000
4000 | 1600. 2000. 2500. 3000. 4000
able with Powers'™ Tap Unit

g: 600 Voits AC, maximum

GES-9889G

Legend Revision Only

Long-time function:
«Current settings {C): 0.50 to 1.0
multiples of rating plugamps(X)
Delay Bands: 1.2, 3and 4
Short-time function:
« Pickup settings: 1510 9.0
multiples of current setting IC)
Delay Bands: Min (1), Int (2), Max (3);
2t In/Out
Instantaneous function:
+ See table with curve above
(High-Range not available with Power+ ™)
Settings Glossary
S = Curcent Sensar Rating in amps
C = Current Setting in amps
X- Rating Plug Rating in amps
H = Breaker Short-time Ampere Rating

TIME IN SECONDS

49



Application

Time Current Curves *
Ground Fault
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l Multiples of Ground Fault Pickup Setting
Power Break™ Il GES-9890F
. . PR Legend Revision Only
GE Electrical Distribution Insulated Case Circuit Breakers i
& Control Types SS, SH Adjustments
E—T_C—— Ground Fault function:
eneral Electric Company . ™ H in® - Pickup settings are in multiples of Current
41 Woodford Avenue, Piainville, CT 06062 with Power+™, Mlcrov?r:aTnp Plus Sensor Rating (S)
or MicroVersaTrip® PM For {S) = 150 thru 2000 amps

Available Ratings (Amperes)

Digital RMS Trip Units Pick-up setting: 0.20 to 0.60

Frame C“'Z""‘ Sensor (5) 9 P For (S) = 2500 thru 3000 amps

800 00, 400, 800 e Pick-up setting: 0.20 to 0.37

1800 00,7000, 2600 Ground Fault Time-Current Curves For (9) = 4000 amps

2000 2000 Curves apply at 50 to 60 Hertz and from Pick-upsetting 0.20 ta 0.30 ‘
2500 1000. 2000, 2500 _20°C to +70°C breaker ambient. Delay Bands: Min (1), Int (2), Max (3);
3000 3000 — 1t In/Out

4000 4000 Settings Glossary

Voltage Rating: 600 Valts AC, maximum S = Current Sensor Rating in amps.
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CAT. NO. SPCOUNTER
MECHANICAL COUNTER CHARGEDO/DISCHARGED

(OPT[ONAL} INDICATOR %
ON/OFF
INDICATOR SPRING-CHARGE_HANDLE \
EAD

Aseuoneyg dwy-g0g |1 jea!g 1amog <

56 {14.3) 4 500 6 CYCLES 90° TQO CHARGE jud ©
B ey f1a.30) SEALABLE LATCH 8-32 F n
STANDARD 36 POINT SCREW
TERMINAL BLOCK 3.25 [82.5) 2.12 "
(TYPICAL} 21 [5.4] OIA L | 4.50 —ed [53.8)
ALL_ AUXIL IARY THRU AJLES s | [wg] 1.06 L CONTROL WIRING
SWITCH CONNECTIONS REF [26.9] ECTIONS EXCEPT
THIS SIDE .27 [6.9] [ 2.25 = A IARY SWITCHES
\ 4 PLACES (57.1] THIS SIDE
.‘ (e ]
T T m
3.31
[84.2]) g
I~ & o
1.36 10.79 — ?‘ | 12.00
——] 304.8
[zse 6] [274.0] [GI;‘J?O‘?O] == || 8.00 (3044
’ —— [203.2]
@. OF - — ] — s | Jpush| 6.35
PUSH- = %] "t .
BUTTONS 8.10 1.57 — — [161.3]
{205.7] [39.9] N -
/3 s,
I_56 ‘/"\k ‘—‘ N
{39.7] 1
T . Y 198 |50
0 ] ey * ; [5 3] [380
T
(4) 1/4-20 TAP
_38 DEEP INSERTS 76 —fmed g N\
FOR_MOUNTING [19.4] 6]
CIRCUIT BREAKER | 326 [82.8] | 62
a3 P UNIT DISPLAY
CAT. NO. SPK4 d e—6.524 [l (a3 D KEYPAD
KEY INTERLOCK 12.88f 3 Tap
PROVISION
tOPTIONAL) 13.12 @3 28.2] N 45PLDECEEF’ INSERTS
! \ A\ - CUSTOMER
\ : Y\ IE. SPECIAL SHiELDS
8.4] RATING PLUG

(4) 8-32 .35 DEEF’A \—CAT. NO. SPDIL

INSERTS FOR DEFEATABLE CAT. NO. SPPBCOVER
MOUNTING TRIM PLATE DOOR INTERLOCK PUSHBUTTON COVER
(OPTIONAL) (OPTIONAL

PULL -OUT

PADL OCK

FEATURE
c {STANDARDI

be furnished by customer.
not mount breaker to magnetic steel back support.
jons are the same for manually and electrically operated devices.
rackets are in [millimeters].




A

le——15.31 [134.9] 2.47 o
NEAREST METAL\ SEE NOTE § [62.7)

OPT [ONAL DOOR
POSITIONS

FLUSH

FRONT 4.50 gua‘a]
REMOVABLE SEE NOTE 6

TRIM PLATE 38 .06

*10-32 REF  [9.5] {1.5]

X\ B

ffo\1
(S
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N

v

—y
10.82 @ N T
[274.8]

fatn
12.00 9.7 © Yl
(304.8] | [247.6] C,./“

1
)
J / G

1
I—D— | [w3 ]

L 4
¥
< 1.45
© ' [3](3.8]

AR (25
\ @ @I

0 B

Jd2 -

- 1.87
[47.6] [3.0
L 3

CAT. NO. SPK4 L 4 4. .38 M 1.[] —=i
KEY INTERL OCK
PROVISION
{OPT IONAL)

e —— |l
FACE or_/
BREAKER

06 [1.4]
le .62 [15.9]

KEY INTERLOCK /
(CUSTOMER SUPPLIED)

©

bolts to be furnished by customer.
ting, do not mount breaker to magnetic steel back support.
mensions are the same for manually and electrically operated devices.
s in brackets are in [millimeters).
5. 450 [114.3] minimum distance above breaker to metal in an area 5.31x 16.00
y 34.9 x 406.4] due to arc chamber venting.
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CAT. NO. SPCOUNTER
MECHAN{CAL COUNTER

SPRING-CHARGE HANDLE

{OPT IONAL1 € CYCLES 90° TO CHARGE
CHARGE D/DISCHARGE D SEAL ABLE
LATCH
oNsoFF  INDICATOR
INDICATOR 08 -32 £ AT
IR0 8 A
M 0CK
(TYPICALI 3.25 [82.9) Cna.3] f— 3.00 TRIM PLA
ALL AUXIL IARY 56 [14.3] 4500 [76.2]
ALLraxILL DIA THRU bt 52e] \le 2.25 4i[114.30] 1.50
CONNECTIONS :‘;L%Z :;:]F [41.3] [57.2) {384
THIS SIDE - .
\ 4 PLACES l y
=1 ety mnReRRey
X 1 |
3.31 7
[84.2] q:
{ o | s )
N O O
—_—
—_—
1.88 1.36 6.000 == . 00
i . = 00
[301.7) [288 6} [152.40] = s [%g:;)z] (304.8]
e i
—— [161.3]
€ oF | _ | ] =
Y. PUSH- 8.7 —_—
aUTTONS 79 I r——
[223.2] / [39.9) e
- % L Fe
[|.56] / | ¥ ‘
39.7 L% I
2\ o8
¥ M TS [50.3]
‘é’)ﬂ ¢ O + 1
‘—1.50 [38.0]
'1 -76 gso] TRIP UNIT
CAT. NO, SPK4 11 ['9 £l : DISPLAY AND
KEBV[»éTlSELOCK 0 KEYPAD
P -~ 3.26 [82. 1.50
(OPTIONAL) [38.1 (4) #8-32 .35 DEEP
(4) 1/4-20 T INSERTS ‘FOR MOUNTING
F ol N 010-32 TA
CIRCUIT BREAKER 35 DECEF'SINSERTS
4 PLACE
' 4l ?gSgPECEIALUSSEIELDS
16.08 (406.4]
& SEE 5 .

oitsio be furnished by customer.

PUL

CAT. NO. SPPEBCOVER — RATING PLUG

PUSHBUTTON COVER
{OPTIONAL!

CAT. NO. SPDI

L
DEFEATABLE DOOR {NTERLOCK
(OPT [ONAL)

L-0UT
ADLOCK FEATURE

(STANDARD

not mount breaker to magnetic steel back support.
jons are the same for manually and electrically operated devices.

rackets are in [millimeters).

inimum distance above breaker to metal in an area 5.31 x 16.00

Aseuonerg dwy-0p0z-0091 11 jesig 13mod
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NEAREST

METAL

-KEY TERLOCK

IN oc
(CUSTOMER SUPPL |ED}

FLUSH

FRONT—\

,-—/5.31 [134.9) 2.47 =
’\_ SEE NOTE b [62.74)

OPTIONAL DOOR
POSITIONS

REMOVABLE
TRIM PLATE

4.50 5114.3]
SEE NOTE 6

r .34 {8.6]

#)10-32 REF
& a1 r

\

=
\ r
¢ K
]

12.00 10.82 9.7 :
[304.8)[274.8] [247.6] |
©
S
=

€

+.87 =
[47.6]

te— 3.10 —=

[78.8]

CAT. NO. SPK4
KEY [NTERL OCK
PROV(SION
(OPTIONAL)

FACE OF __/
BREAKER

a2
3.05
[REF]

©
©

Lil

L.ss [16.8]

=62 [15.7]
—1.59 [40.5]

5. 450 [114.3) minimum distance above breaker to metal in an area 5.31 x 16.00
[1.34.9 x 406.4] due to arcchamber venting.
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Power Break® Il 800-Amp Drawout S

SPRING-CHARGE HANDLE

CHARGE /DISCHARGE > ! )
INOICATOR 7 & CYCLES 90° 10 CHARGE
. SEALABLE
AT. N P NTER
36 PT. SECONDARY GRL NQ SECOONTE LATCH
DISCONNECT AUX. {OPTIONAL) TRIM PLATE
SWITCH CONNECTIONS
ONLY ——— +8-32 FLATHEAD
50 [12.8] SQUARE SCREW (4 PLACES)
RACKING SHAFT 36 PT. SECON
ASAITNAISHMG ON/OFF élL ACCESSOR
N XCEPT AUX, SW
HETOHT IND\CATORj Q,
T _———— == | 36 P,
9.y 9 9 INT DIATE
b ol b yeld i N
Voh 1g
1 : -
) [ Ci=
] =
]
14.00 - + i«
1.395.6]
€ oF =
PUSHBUTTONS
5.20 — =
CAT. NO (1322] [ 80 (5K
TDOBP2L.AL.6L — o ° K
BYPASS SWITCH POSITION
(OPTIONAL) ——— INDICATOR
.76 19.4
O s | T g
\ 2
caT. no. spra U8 12z [333.2] KEYPAD
KEY INTERLOCK 7~ 6 RATIN
PROVISION - P ING
(0P TIGNAL) —£_ LuG
. “— CAT NO
T SPPBCOVER
T PADLOCK PUSHBUTTON
— FEATURE COVER
) (STANDARD) \(OPTIONAL)
CAT. NO. SPDIL
3.10 - DEFEATABLE DOOR INTERLOCK
[78.7} (OPTIONAL)
437 [U10] REF —wd b= B L )
- - - M
w00 = | 3ieb3i
. ;
) | BOTH SIDES
i - ) [ 835
4X .56 [14.3] DIA L 56 349 {161.4]
FOR BOTTOM \ ] (14.2} (88.6)
MOUNTING | L REF
T & |
a o
t 1.38
[ I N I [ [352]
1o [ nl
i p== == === [l
962 il == 1 = =1 S
[zaa.3] (i 11 (203.2] 10.32

[ [yl :; [262.2)
d e Fya gFea o r 19
& ! i ! e ! | {30.2]
\ g B

{0 - —
i FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK.
T3 el | SEE NOTE 5
[i8.6] 1"[25] DA CLEARANCE HOLE MINIMUM
IN MOUNTING SURFACE FOR .25°(6.4] DIA.
THREADED ROD
—9.25 [235.0] —= 113
[287]

jo——————18.50 [469.9] ———— ]
BOTTOM MOUNTING HOLES
@ —— 1997 [507_|]v————J

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

2. Dimensions in brackets are in [millimeters].

3. Any compartment metal in 6.50 x 14.00 [165.1 x 355.6] area below (and above at 1600A minimum stacking height) must be
removed. Reference ULBI1 dead-front switchboards standard-electrical spacing requirements.

4. 3.74[95] minimum distance above substructure to any metal in an area 5.31 x 16.00 (134.9 x 406.4] due to 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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(

20.62 [523.7]
17.75 [450.9] —— =

BREAKER ROTATES O g RONAL |3 81 [350.8)
5
IF“SONI;B&LTLER POSITIONS 531 [134 s] 7.96 [2022] 3,94 =
OF FRONT _?\ [100.4)
ROLLER —
| I———»szo [335:]*——{

23
o
Q
&

xs oo gtos 4 o

k——s_go [zo;;] % - T

=
Z.
T
=3
S
&

3.74 [95]
SEE NOTE 4

o
(-]
s
1}
=]
]
1)
g
@
=
S
>
3
=
(=]
2
3
(=]
=
—h

3.56 = FLUSH FRONT 52 [20.8) — 1 3 - 385 |- [I23 8]
l‘[9o 4] \ﬁ [ SEE NOTE 3 138 2] | ; {97.7] i i
S I l o’ I N
» - =5 % RPN T . .
o o 0| o .
I: ; ‘ ! % l__ 4 o 5 + 015.9]
. ( ) 200 3.31 o )
[IS?JS] l } | ) ° = + ) (B0 6) [10i.6} (g4 ®
U b - S T S e e 503
OGN [ 1.138[28.8 ° [348 ¢
L e \ @ t ©9 00 [50.8) 4.00 o H
4.87 TL (101.6) T

=
- — P=
EL ] ° 6.94
) —“‘L [ ° °[ ° [176.4)]
o o] | o o
BEVIIE R =l : |
.56 [14.3}D1A
.00 [25.5] HOLES s (9.
T
SEE NOTE THK copp R 5.00 -~

2.88 (73.2]
DISCONNECTED T
POSITION )
650 [16 {127.0
L2 00 on SEE NGTE 50 FOR HORIZONTALLY INTERCONNECTED
{12.7] MECHANICAL INTERLOCK.
SEE_NOTE S
CONNECTED 1.00
T } 4 ﬂZS DIA CLEARANCE HOLE REQUIRED
POSITION 7e- 2 [25 } MINIP?AUM IN ANY COMPARTMENT DtVIDER OR
____u 63 [284.9] *____J SHEET METAL
FuLLY WITHDRAWN /
FACE OF -~ ANDARD)
BREAKER FOR FLUSH FRONT
ORT RAILS KIT
OTHER DOOR POSITION.
1. All outline dimensi ame for manually and electrically operated devices.

3. Any compartment metal | 14.00(165.1x 355.6] areabelow (and above at 1600A minimum stacking height) must be
removed. Reference ULBI1 dead-front switchboards standard-electrical spacing requirements.

4. 3.74[95] minimum distance above substructure to any metal in an area 5.31 x 16.00 [134.9 x 406.4] due to arc chamber venting.

5. Customer’s location foﬂnlllng hole for horizontally orvertically interconnected mechanical interlock. See bottom or side view.




Power Break® Il 1600-2000-Amp Drawout

—— MINIMUM
STACKING
HEIGHT
{2000A) .
CHARGE/D!ISCHARGE SPRING CHARGE HANDLE
INDICATOR 6 CYCLES 90° TO CHARGE
36 PT. SECONDARY CAT. NO. SPCOUNTER SEALABLE
DISCONNECT AUX MECH. COUNTER LATCH
(S)ml TCH CONNECTIONS (OPTIONAL) TRIM PLATE
.50 [12.8] SQUARE
RACKING SHAFT
— MINIMUM
ON/OFF
S TACKING
HEIGHT INDICATOR h
7(|600A) q
h o oo o]]H] o A
[ ¥
ol A
1 —h | b
21.00 1 :
[533.4) i T Yl o/ o
— ! 75
¢ e)
4.00 L ¥ 1 -
{555 6) =
e =
€oF —
PUSH-
BUTTONS |-~ E
5.20 L
[|32 2]
® DRAWOUT
5 oo POSITION
L j INDICATOR
CAT. NO. o lm // 76 [19.4] N— TRIP YNIT
TOOBP2( .4L.6L - DISPLAY AND
BYPASS SWITCH P /l 339 7] KEYPAD
(OPTIONAL) RATING
CAT. NO. SPK4 // S‘EEDON 55'5 N PLUG
KEY INTERLOCK /-~ \ car Mo
PROVISION / 514.2] —— SPPBCO
(OP TIONAL) - e PUSHBU TTON COVER
— ! 37.5] {OPTIONAL)
INTERLOCK CAT. NO. SPDIL DEFEATABLE
310 STOMER SUPPLIED) \ BOOR INTERLOCK (OPTIONAL)
L7 h “—PULL-OUT PADLOCK
A37 [ILID] REF —=] p= | FEATURE (STANDARD)
= = -
DOOR rv 14 [3 6) I
N, ! BoTH SIDES
6.35
T
56 349 [161.3)

ax .56 [14.3] DiA -

i 14
(REFZJ [88 6}

.38
[35.2]

FOR BOTTOM
MOUNTING Y
REF,
[ 3]
73 -
[18.6]

fo—-———— 1850 [469

FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK.

SEE NOTE 5

 [25] DIA CLEARANCE HOLE MINIMUM

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

113

9.25 [235.0)
[28.7]

9]
BOTTOM MOUNTING HOLES
19.97 [507.4]

. b

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

2. Dimensions in brackets are in [millimeters].
3. Any compartment metal in 10.00 x 14.00 [254.0 x 355.6] area below (and above at 1600A minimum stacking height) must be

removed. Reference ULB91 dead-f

ront switchboards standard-electrical spacing requirements.

4. 3.74 [95] minimum distance above substructure to any metal in an area 5.31 x 16.00 [134.9 x 406.4] due to 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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13.81 [350.8
{ ] 16.00 {406.4] —ee
SEE NOTE 4

6.31 [134.9) r— 7.96 [202.2] 125 [31

| sée noTE ¢ Las L2 f~—800 [2032]

NIRING BO —_———
SIDES

.
3
2,
=1
S
&

BACK OF
-~ SUBSTRUCTURE

o STEEL
BREAKER ROTATES
120° ABOUT
FRONT ROLLER 20.87 [5300)

18.00 [457.2) —5——
PR

o
e
3
1
=]
@
-1
2
(]
=
=]
=]
)
=]
=
P
3
-
=
s
2
(=]
=

OF FRONT oPTIONAL | | T T T
ROLLER DOOR | 13.20 (335.2]
POSITIONS 43 [10.8] 150 —
.56 SEE NOTE 3 | [38.2) (97.7)
. _‘ FLUSH FRONT ~] iy - . .
- - - —_
1 H;_ ffﬁ : 0 N
o = ) o
I ,' 1 I g E [e2
ot 1 | =359 +
2.75 3.3
: ’ [69.9) [84.1
L Al E _ 2 A |
o }] e

2.7s
[69.8]

o
o
¥ i
3.25
[825) e
' o oo

L—ms [44.5] °
63 [16.0] .75 [19.0]

.44 [36.6] THK COPPER

ofle

F_IL

.00 \ 1.75 [44.4] [127.0]
CONNECTED e 0o [ 28] FOR HORIZONTALLY INTERCONNECTED
POSITION MECHANICAL INTERLOCK.
___1n.63 [284.9 —— SEE_NOTE S
FULLY WITHDRAWN s I [25 DIA CLEARANCE HOLE REQUIRED
MINIMUM IN ANY COMBPARTMENT DIVIDER OR
SHEET METAL
FACE OF S TANDARO)
UBSTRUCTURE
BREAKER E FOR FLUSH FRONT
TION

SHORT RAILS KIT
AT®NO SPRAILS
R OTHER DOOR POSITION.

removed. Reference ULBJT8€ad-front switchboards standard-electrical spacing requirements.
4. 3.74 [95] minimum distance abave substructure to any metal in an area 5.31 x 16.00 [134.9 x 406.4] due to arc chamber venting.
5. Customer’s location fsdrilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.
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"WRITE ON" SPACES FOR SWITCH
CIRCUIT IDENTIFICATION

AUXILIARY SWITCH

mi'm Rag——] ‘A" Stege
COLORS Brown-While "8" Sloge
STt wwie Common

Whes Diglaciric Testing be  CONTACT RATING

swe dl 3 lwminals e COR- 6 AMP-240V.AC

necied fogether. Do sad opply wAMP -i25Y.0C

Ngh vollege belvesn ferminals. wANP.-250Y.0C
0054602°1-A

INTERNAL WIRE HARNESS
COLOR CODES:

R=RED P=PURPLE

W=WHITE G=GREEN

Y=YELLOW B=BLACK

N=BROWN L=BLUE
WBE0PHB

——
19 AUX. b A" | AUX. 12 "A°

20 AUX. Il 'B* 2 AUX. 12 'B"

21 AUX. 1 COM 3 AUX 12 COM

18 ELECT. OPER.+ J36 ELECT. OPER.-
R B

17 RMT. CHG 35 RMT. CHG.
W L

22 AUX. 9 *A° 4 AUX. 10 *A®

JZS AUX. 98"

5 AUX. 10 *B"

34 RMT. CLS-
N |

Y

15 B.A. ONLY COM §33 CHG. IND.
\ 6

b B4

24 AUX. 9 COM 16 AUX. [0 COM I

13 8.A. ONLY N.C. Isl SHUNT TRIP
p B

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

0 o0 o o b
| o
I = T
[
[ ‘ o o
D
it _
i
I
i ° °
I
(o)
90 o o
o
I
o { o
O:
(o] | | ©
000__ o )

gl

25 A0k 7°a |7 Aux 8 I

28,4, LOKOUT COMF30 UVR.
\ L

26 AUX. 7 'B° AUX. 8 ‘8"

27 AUX. T COM 9 AUX. 8 COM

29 AUX. 5 'B° rll AUX. 6 °B*

26 AUX. 54 IO AUX 6 A ]

;B.A. LOCKOUT .0§29 UYR.
L

1‘;) 8.4 LOCKOUT N.C§28
9 27

8 26 2SI INPUT-
W

30 AUX. 5 COM  JI2 AUX. 6 COM

7 COMMNET - 25 751 INPUT+
G G

31 AUX. 3 "A” 3 AUX. 4 “A°

6 COMMNET+ 24 7851 OUTPY
\ W

32 AUX. 3'B* 14 AUX. 4 °B°

33 AUX. 3 COM  JIS AUX. 4 CON

3 c@voLts 23 zs1 quiRuT+

4B@VOLTS 2 ITCH
W

34 AUX. | °A° 6 AUX. 2 ‘A"

35 AUX. | B 7 AUX 2 '8

36 AUX. | COM [0 AUX. 2 COM

FAR+ NEAR#+
ROW ROW
LEFT SIDE

TERMINAL BLOCK LABEL

Block “A"

Dim

3 A g vots (X2 0/0 SECH
L L

2 24¢ »

8

24V + B N COM.

!

R« FARs
ow ROW
IGHT SIDE

TERMINAL BLOCK LABEL

Block “B"

Wire Chart

jon relative to front of circuit breaker
thru #12 solid or stranded copper wire. Torque: 9ib-in.

ions in brackets are [metric].
usbars or cables should be sized per ULBI1 dead-front switchboards standard.

SECONDARY
DISCONNECT

PLUG
(DEDICATED POSITIONS)

loelofsl

R Y Y PN 7P
o il g

LEFT SIDE RIGHT SIDE

NOTE:

ALL WIRES ON LEFT =
ALL WIRES ON RIGHT = ALL OTHER WIRING.
'S CORRESPOND TO WIRE CHART

AUX. SWITCH WIRES.

32 RIGHT = SHUNT TRIP




Physical Data

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

"
o
—
G

() d (@
@ \&
[}
A
_ - _ _ - 4 DRAWOUT
i
————@ ' @
DOOR ¥
VENTS ¢
(REF.)
RECOMMENDED
FOR 600. 1600 AND 2004 FRAWE Size
STANDARD DOOR OPTIONAL DOOR
e | B5RER  |'oreaxen RN ROR cuT-oUT cuT-our
X B T X B [
7l LBS* 10 14 1.69 9.83 13.38 1.605
N
800A [32.3KG] ONE f2541 | ;3561 [(42.97| [249.71 | (339.9] [40.81]
STATIONARY 60.0 SO.IN[387.1 SO,CM] TOTAL
|600A MOUNTED 30.0 SQ.INfig3.5 SO_Q]M] TOP
9 LBS 300 SQ.IN.193.5 SO .CM]BOTTOM TRIM PLATE FLUSH FRONT OR NON-HINGED DOOR
(35.9KG] 86.4 SO.IN[557.4_ SQ.CM] TOTAL CONSTRUCTION- TRIM PLATE MAY
2000A 43.2 SQ.IN[278.7 SQCM) TOP REQUIRED 8E OMITTED
| 43.2'so.iN[2?8.7 so.cM]BoTTom
NONE 10 14 9.83 13.38
S0t 3780 CU.IN [254] | [356] | N/A [249.7] | [339.9] N/A
1600a | DRAWOUT [er943cu.cm] NONE
MOUNTED 68 LBS FLUSH FRONT OR NON-HINGED DOOR
0.9KG) 34.2 SQIN[220.65Q.CM] TOTAL TRIM PLATE CONSTRUCTION- TRIM PLATE MAY
20004 5670 CU.IN. 29.5 5Q.N.(190.3 $0.cM] ToP REQUIRED BE OMITTED
[92915CU.CM] 4.66 SQ.IN.[30.0  SQ.CM] BOTTOM
N/A = NOT AR TABLE 1

¢« ADD 9 LBS (4"
FOR ELECTRICAL

1. Dimensions in brackets are [metric).
2. Bushars or cables should be sized per ULB3 1 dead-front switchboards standard.
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Power Break® Il 2500-3000-Amp Front Connected

STANDARD
36 POINT
TERMINAL BLOCK
(TYPICAL)

ALL_AUXILIARY
SWITCH CONNECTIONS

THIS SlDE—\

ON/OQFF
INDICATOR

CAT. NO. SPCOUNTER
MECHANICAL COUNTER
(OPTIONAL)

[——5.00 flz7.0}

INDICATOR

3.62 [91.9] —

2.25 —~
7.1

CHARGED/DISCHARGED

.50 [12.7 ':

T oL

¢ S)
SRBIN, E_HANDLE
41 ° TO CHARGE

27.94
[709.7]

i3.75
(349.2)

&

MR

&
oF ]
PUSH
BUTTONS 2.92
[74.2]

PU! uSH
ON

20.06
[(509.5]

éLﬂ

3.8
{80.9)

E LATCH 225 [57.1

#8-32 FLATHEAD

SCREW

(4 PLACES)
TRIM PLATE

ALL CONTROL WIRING
CONNECTIONS
EXCEPT AUXILIARY
SWITCHES

THIS SIDE

.66 [16.7] DIA
/_MOUNTING HOLES

(4 PLACES)

6.35
[ie1.3}

7.00 [177.8)

— .21

[5.4]

-
-

-

/

=0
e
]

7.38187.4]

AT

@ YT e [

2.25 [57.1

e

o o 9| @

.76 (19.4] J—-—l
225 [57.1

pe——————————12.88 [327.0] ——————————

18.25 [463.5]

CAT. NO. SPDIL

DEFEATABLE

DOOR INTERLOCK
(OPTIONAL)
PULL-OUT PADLOCK

FEATURE (STANDARD)

19.75 (501.6]

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

21.76 [552.6]

56
\——TﬂlP UNIT DISPLAY
AND KEYPAD

I S—RATING PLUG

™ CAT. NO. SPPBCOVER
PUSHBUTTON COVER
(OPTIONAL)
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Physical Data

Power Break® Il 2500-3000-Amp Front Connected

NEAREST METAL —,

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

OPTIONAL DOOR
POSITIONS

‘— _____ _-’ r (i

8.00 [203.2]
SEE NOTE 3

INSULATING SHIELD
REQUIRED IN
THIS LOCATION

REMOVABLE
TRIM PLATE

FLUSH
FRONT

.06 [1.5]

le— .38 [9.5]
KEY INTERLOCK
(CUSTOMER SUPPLIED)

CAT. NO. SPK4.—
KEY INTERLOCK
PROVISION ¥
(OPTIONAL)

BREAKER .50 [12.7] +————e f—ed—1.i6 [29.3]
l— 4.40 [111.9] —|

~—————— 9.38 [238.3] ——————
"

INSULATING SHIELD

USE 1S OPTIONAL

\ / IN THIS LOCATION
% FACE OF

 2.25(31.2)
'S ——— 1265 [321.3) —————————{

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

62



Power Break® Il 2500-Amp Back Connected S

TRIM PLATE CAT. NO. SPCOUNTER CHARGED/DISCHARGED
INDICATOR! MECHANICAL COUNTER INDICATOR
(OPTIONAL)

SPRING-CHARGE AN
832 FLATHEAD 6 CYCLES 90°
(4 PLACES) LL CONTROL WIRING
CONNECTIONS
EXCEPT AUXILIARY
SEALABLARATCH SWITCHES
THIS SIDE

STANDARD
36 POINT
TERMINAL BLOCK
(TYPICAL)

ALL AUXILIARY
SWITCH CONNECTIONS

THIS SIDE—\

—=\e—=
-

€|
\

/1

I le— 13,12 [333.2) L\

T_'
L[]

|

20.06 [509.5) .
13.75

i - 6.35
[349.2] Hy Nie1.3]

S b —1

o  ARALVN
N\

7 AN

~3
-

I

=

v -

509 / \‘\

.76 [19.4]

(4) +8-32 .35 DEE
THREAD FOR MOUN
TRIM PLATE

12.87 [327.0])
o seKa /
CAT. NO. SPK / 15.00 {381.0)

KEY INTERLOCK !
PROVISION

(OPTIONAL) . ! 16.50 [419.1] \
/ TRIP UNIT DISPLAY

AND KEYPAD
PULL-OUT PADLOCK
FEATURE (STANDARD) RATING PLUG

CAT. NO. SPPBCOVER
PUSHBUTTON COVER
(OPTIONAL}

CAT. NO. SPDIL
DEFEATABLE
DOOR INTERLOCK
. . . . . {OPTIONAL)

tlinedimensions are the same formanually and electrically operated devices.
Dimensions in brackets are in [millimeters].

¥ 8.00 [203.2] minimum distance above breaker to metal due to arc chute venting.
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3

TRIM PLATE
TAND-OFF

(4 INCLUDED FOR

OPTIONAL USE)

NEAREST METAL \%

=
Z.
&
=3
S
&

o
g
(-]
q
(=)
—
(1]
-]
=
0 [127.0] ——] ®
| —-_—
8,00 203.2) qfse b2.7) N
SEE NOTE
0P TIONAL DOOR ot .78 [19.8] ol
POSITIONS /‘?5}43‘{,‘&'-% S
i 3’8"[f z'leP ;
.44 1
- DEEP
FRONT
12 [3.0] =
2.25 (574 a)
° [x]
12.00 ()
[304.8) g
=
®
[x]
-t
®
9.75 .
[2a76) _ _
oCKOUT FOR —1
LKING BEAM
cK
r ‘) l— 21 [5.4) e e
A a
] @ & &
1.36
Ba.7 2.25 [57.41 i !
< 3i0[88)} g & 253
P y—
fm——
CAT. NO. SPK4 194 [49.2] =0 ()
KEY INTERLOCK { T - [l 1
PROVISION
(OPTIONAL) .03 [102.4] — /
-KEY INTERLOCK /8-
(CUSTOMER SUPPLIED) 9.0028.6] BoBz!e TAPPED
(TYPICAL)
8 1.8] ———————————
FACE OF —
BREAKER 2.28M311.8] ————————————— =




Power Break® Il 3000-Amp Back Connecte

d

CHARGED/DISCHARGED
ON/OFF CAT. NO. SPCOUNTER INDICATOR
INDICATOR MEFCHANIACA)L COUNTER spriING-cHarGE D
{OPTIONAL 6 CYCLES 90° TQLCl
TRIM PLATE SEALABLE LAT
2 FLATHEAD SCREW
STA::DAARD seogomr t CES)
TERMINAL BLOCK
(TYPICAL) Al N%%r;ng'?SL WIRING
ALL AUXILIARY XCEPT AUXILIARY
SWITCHES
%V‘JIISTCSIDCEONNECT|0NS THIS SIDE
) Emz [333.2)
I3
-
[:::] ==\ 3!
= @] —
13.75
(349.2] = :
' 6.35
(61.3]
i
20.06 [509.5)
-1
|
t
L\ L\
|
NS
P | )
1.25 H D
(31.7 %
3.8
J [80.9])
.76 [19.4) —pa—qf
(4) #8-32 .35 DEEP
THREAD FOR TIN 12.88 [327.0}
TRIM PLATE
I / 15.00 [381.0) \ X
P 16.50 [419.1] L

EATURE (STANDARD)

TRIP UNIT DISPLAY
AND KEYPAD

RATING PLUG

CATY. NO. SPPBCOVER
PUSHBUTTON COVER
(OPTIONAL}

CAT. NO. SPOIL
DEFEATABLE
DOOR INTERLOCK
(OPTIONAL)

1. All outline dimensions are the same for manually and electrically operated devices.
2. Dimensions in brackets are in [millimeters].
3. 8.00(203.2]) minimum distance above breaker to metal due to arc chute venting.
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99

(

O
TRIM PLATE o
STAND-OFF
(4 INCLUDED FOR s
OPTIONAL USE) ® r
NEAREST METAL =
-/ o s
— _ A &
F H [ ]
34/24[? ;IEIAP— 100 [127.0) — ) n
8.00 [203.2] REMOVABLE ; -2 —
890,924 TRIM PLATE DEEP ; &
=
OPTIONAL DOOR
POSITION ve 4,00 [rov.s]—-| T T v =]
FLUSH - —=|=
ELusH \ O O O 5 t ,
12 [3.0) — @ Q)“ - m
~ 2.00 [50.8] [oXe) o
i il & B 8
===
(| o
&1 . o Dl G =
) ! -
it =
@ _1,“ -]
= aa Qur (Xl
- T - . —
(T') ‘:“ ?'IYAPICFXLU "o (1]
[9.75] ‘.__.{“ i o @
247.6; h 1
=y |
$ i : (3000 | 7000778
="l ! B
]
£59% / t oo -
: r ! 17.97 [456.4]
1]
1
4 o
—s []
/1 /B ,
&

/i

{34.7]

CAT. NQ. SPK4
KEY INTERLOCK
PROVISION
{OPTIONAL)

KEY INTERLOCK
(CUSTOMER SUPPLIED)

S
2.00 [50.8] [[[ H
5.46 [138.7)
Lo | =i 2)

(27'9]——|.oo[25.4] T T 1

T
2.00 [50.8] .25 [6.3] —| k
BUSBAR |
TYPICAL

/ — : I~ 2.53 [64.3] TYPICAL
FACE OF
BREAKER Jo————A1.88 [ 5.53 [140.5] ——=

4.03\02.4] —

.25 [6.3]
GAP

3. 8.00[203. imum distance above breaker to metal due to arc chute venting.

L 4




Power Break® Il 4000-Amp Front Connected

ON/QFF

INDICATOR

CAT. NO. SPCOUNTER
MECHAN!ICAL COUNTER

6 CYCLES

SPRING-— CHARG
T

DL
RGE

- .56 [14.3] DIA

(OPTIONAL)
ONE SHIELD ASSEMBLY SUPPLIED e
MUST REMAIN IN THIS LOCATION < 3.63[s2.2]
5.00 [127.0) —= 262 [66.7]
Ot T
- a
&g @ B9 [ :
36 POIN i ! — CHARG|
TERMINAL BLOCK P { INDICA 2.50 {63.5]
(TYPICAL) ! i ) 1 1
ALL _AUXILIARY o} @ - @ @ YO
SWITCH CONNECTIONS | 1
THIS SIDE —\ ! 1 SE LE LA 2.50 [63.5)
| i
1
l & b DK 3
- : \'(6 2 FLATHEAD
] W
@ PLACES)
r / — TRIM PLATE
~1312 [333 Z]Sﬁ T Il ~
I ALL CONTROL WIRING
(= J || CONNECTIONS
! EXCEPT AUXILIARY
SWITCHES
= THIS SIDE
6.35
1 [e!.3]
20.25 [514.3] &
! 12.00 22.12 [561.9]
rusn] | [rus [304.8]
33.12 [841.3)
) T
229 |™— TRIP UNIT DISPLAY
5.0 AND KEYPAD
7
414 \—RATING PLUG
DT] 5.06 [128.6]
GRS
!
2.50 [63.5]
6.az [l63.2}
IR
250 [63.5)
' @ @ ¥
19.4] MOUPlTIN]G HOLES
(4) #8-32 .35 D 76 19.4] ~ = 75 119.0
THREAD FOR MOUNTING THRU HOLES
TRIM PLATE 2.62 [66.7] (4 PLACES)
2t BTl O
2 PUSHBUTTON R
fé‘%ﬁ?‘g?ﬁé& 12.88 [327.0) AN (OPTIONALY
25[463.6] .
PROVISION 18. X \ OPTIONAL SHIELD
(OPTIONAL) 22.38 [568.5] \ ORDER CAT. NO. TSLS4

PULL-OUT PADLOCK
FEATURE (STANDARD)

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

— CAT. NO. SPDIL

DEFEATABLE

(36 PLACES)

DOOR INTERLOCK

(OPTIONAL)

.50 [12.7)
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Physical Data

Power Break® | 4000-Amp Front Connected S

NEAREST METAL \
TRIM PLATE - -

STAND-QFF
(4 INCLUDED FOR
OPTIONAL USE)

I-—-'—I.SO [38:

OPTIONAL DOOR

POSITIONS EMOVABLE

RIM PLATE

FLUSH
FRONT

12 [3.] —
REF

9.
(24

12.00
[304.8]

KEY INTERLOCK /

(CUSTOMER SUPPLIED)

G NS
KEY INTERLOCK
PROVISION 1.36 [34.

{OPTIONAL)

.

c I i

1

H

Il

1.00 [25.4] DIA I

LIFTING HOLES I

TYPICAL i

:

n

I

¥

\ACE o /
REAKER
L
% 1.50 [38.1] !- =J,= 1.88 [47.6]

je—6.10 [154.8) —=

b—————11.07 281.2) ————————=

13.94 [354.] —————

14.34 (364.2] ———————=

1. All outline dimensions are the same for manually and electrically operated devices.
2. Dimensions in brackets are in [millimeters].
3. 800 [203.2] minimum distance above breaker to metal due to arc chute venting.
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Power Break® Il 2500-3000-Amp Drawout

S, CHARGE/DISCHARGE
INDICATOR
AT. NO. SPCOUNTER
36 PT. SECONDARY gscu.NgoSNTcg# :
[S)ISCTONNE%T AuxT.0 s (OPTIONAL)
Wi TCH CONNECTION .50 [12.8] SQUARE
RACKING SHAFT
ON/OFF
INDICATOR
‘|r——‘T__._= — — = —
3.76
[95.6]
i B
42.00
[066.8] i
MIN. 28.00 :
STACKING [7n.2] o
H
EIGHT UNIT .
HEIGHT
— "
13.37 5
[339.5
tof ——— )
PUSHBUTTONS
g gl
A o
_; ey
.76
.06 1.5) TY
2 {333.2)
421818.7]

CAT. NO. TDOBP2L.4L.6L.

BYPASS SWITCH
(OPTIONAL)

CAT. NO. SPK4
KEY INTERLOCK

PROVISION
(OPTIONAL}

DOOR
4x .56 [14.3] DIA,
FOR BOTTOM
MOUNTING

9.62 %44.3]
REF

KEY INTERLOCK
w0y
(CUS TOMER
u’?_ SUPPLIED)
A

SPRING-CHARGE HANDLE
6 CYCLES 90° TO CHARGE

SEALABLE LATCH
36 PT. SECONDARY DISCONNE!

ALL ACCESSORY CONNECTION
EXCEPT AUX. SWITCHES

#8-32 FLATHEAD
SCREW (4 PLACES)
TRIM

PLATE

MOTOR

m-lg
£0
— Sa+
o =61
oro
ImHn
a
b
=

DRAWOUT
POSITION
INDICATOR

TRIP UNIT

DISPLAY AND
EYPAD
RATING PLUG

CAT. NO.
SPPBCOVER
PUSHBUTTON

COVER

(OPTIONAL)
CAT. NO. SPDIL
DEFEATABLE

DOOR INTERLOCK
(OPTIONAL)

PULL-OUT

{STANDARD)

.14 [3.6]
OFFSET
BOTH SIDES

""""""""""""" 6.35
P+ el fisi 4]

& i

‘ : ° L 112

[28.4]
REF ovs
ﬂ ! é%g%] [247.7])

| & : @
! L1138 [35.1]

72 [18.4) = =

9.25 [234.6) —

18.50 [469.9]
BOTTOM MOUNTING HOLES

fo———————19.97 [507.]

FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK

SEE NOTE 4

1.00 [25.4] DIA CLEARANCE HOLE MINIMUM
IN MOUNTING SURFACE FOR .25"
THREADED ROD

- 113
[28.7]

1. All 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 9.00 x 16.00

[228.6 x406.4] due to arc chamber venting.
4. Customer’s location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.

[6.4] DIA.
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0L

ABOUT FRONT
ROLLER

)
SEE NOTE 3

HOLE FOR ACCESSORY
WIRING BOTH SIDES
fo—— —20.62[523.8] —— 18.00 [408.4
12 SEE NOTE 3]
—
@: (3.0} 4.51[114.4]
REF - 8
[~—— 9.00 {228.8 432 |e [|42 f%] ~ -~

BREAKER ROTATES _|
1030

POSIT S

CONNECTED
POSITION T 13.13[333.6] — L 5.00 [127.0}
- 1.02 TYP
1,97 [50.0] [25.8] p 75
TEST POSITION : {9.0]
2.88[73.2 13.24 [336.3] 4.50 THK COPPER
DISCONNECTED 114 .4)
P 10N 16.12 [409.4] ———} ‘ FOR HORIZONTALLY INTERCONNECTED)
14.50 [368. MECHANICAL INTERLOCK
W/S TANDARD RA]ILS SEE_NOTE 4
e 1183 [295.4 1.00 [25.4] DIA CLEARANCE HOLE REQUIRED
W/SHORT RAILS LONG RAILS (STANDARD) MINIMUM iIN ANY COMPARTMENT DIVIDER OR

BREAKER

FULLY W THOR AWN WITH SUBSTRUCTURE
SUITABLE FOR FLU 0 SHEET METAL
-+ a2 INSTALUATION.
[3.0]
FACE OF N ORDER SHORT RAILS kI
CAT. NO, SPRAIL
FOR OTHER DOORSPOSITIQN.

%,

e same Tor manually and electrically operated devices.
. e in [aifimeters].
3. 4.25 [108) minimum bove substructure (8.00 [203.2] from top of circuit breaker) to any metal in an area 9.00 x
167" ™ " v 406.4] due o arc chamber venting.
;., drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.

l— 1.02 REF - ;EEB'E:)(}‘IE.Q;
[25.8
AL - O sk o
e 3.98 . ol oo
. 88
4_ [01.2) 1 fJ:J__I . 4?[";_5'] (2.9] 7 .
] » L
oot FES 4 ]
| E :H’ i E j & d 2.00 [50.6] O
rt o . t'-‘n 1 b= 8 - -
R SN @ o O
r .88
';:’J L |' @2.2] U P
H[————— 98 6.62 ° o
HHEH e oo @i &5 ey
o ! ! '»50_[38.0_ B _ _ o
iy r:""“" — € f‘ - - Tt 27.71
. . ! 1.31[33.4) 7.00 ; i [703.8)
Y (l’ fi77.8] ° ° .
3
m ,
1 K B O 13.94
HJ{' Q [354.2)
IR .00 T s 3 — g
FLUSH FRONT t . N oo
QPTIONAL DOOR dn S D o 4
Lo, . .

1.25 (31.7] DIA HOLE
FOR BY-PASS
SWITCH WIRING

ome.q dwy-000£-0052 Il Healg 19mod

Ud

ISA

ere( 20



Power Break® Il 4000-Amp Drawout

10| $/8W0ISNY 4§y

qqzﬂ nn

DISCONNECT AUX.
SWITCH CONNECTIONS
ONLY
———
42.00 3.76
[1066.8) [95.6]
MIN
STACKING
HEIGHT
28.00 [711.2]

UNIT HEIGHT

.E____-

36 PT. SECONDARY

W 17

OF
PUSHBUTTONS

13.37
[339.9)

CHARGE/DISCHARGE

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

.50 [12.8] SQUARE

RACKING SHAFT

ON/QFF
INDICATOR

SPRING-CHARGE HANDLE
6 CYCLES 90° TO CHARGE

SEALABLE LATCH
36 PT. SECONDARY DISCONNECT
ALL ACCESSORY CONNECTIONS
EXCEPT AUX. SWITCHES
*8-32 FLATHEAD
SCREW (4 PLACES)
TRIM
PLATE

= o—dg /]
\ [/] ]

MOTOR
- CUT-OFF
TOGGLE
SWITCH
v

1175/

Fy

o]

1/ =m

14
06 [|.5]—}

CAT. NO.
TDOB2L.4¢L..
BYPASS SWITCH
(OPTIONAL)

CAT. NO. SPK4
KEY INTERLOCK
PROVISION
(OPTIONAL)

a3 @
REF
DOOR

4x  .56(14.3) DiA

FOR BOTTOM
MOUNTING
o
9.7
7
00
9 3.2)
[24
R o
.72 [18.4] ~

3 .2)

- KEY INTERLOCK

(CUSTOMER
| f SUPPLIED)

36 P

© INTERMEO|,
TERMINA
LO

9.75
47.6)

DRAWOUT
POSITION
INDICATOR

TRIP UNIT
DISPLAY AND
KEYPAD

RATING PLUG

CAT. NO.
$PPBCOVER
PUSHBUTTON

COVER
(OPTIONAL)

CAT. NO. SPDIL
DEFEATABLE
DOOR INTERLOCK
(OPTIONAL)
PULL-OUT
PADLOCK
FEATURE
(STANDARD}

f—————————— 14 {3.6]
OFFSET
bo--—-—---ll = 1 BOTH SIDES
_____ =

]

3.8 6.35
f_!_ [88.4] fte1. 4]
'

®

L,

o

U U

19.97 [507.] ————

(28.4]
REF
B 4
e {+
1.38 [35.]
FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK
SEE NOTE 4
s 1.00 [25.4] DIA CLEARANCE HOLE MINIMUM
: IN MOUNTING SURFACE FOR .25° [6.4] DIA.
[28.7] THREADED ROD
9.25 [234.9]
18.50 [469.9]
BOTTOM MOUNTING HOLES

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

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 arc chamber venting.

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

Ay

HOLE FOR ACCESSORY
WIRING BOTH SIDES

p————— 2113 [536.7]

— 12
(3.1 ~ 6 175.0] =
E REF 89 [175.0]
[—- 9.00 {228.6] 4.32 [l‘;ff’o]
BREAKER ROTATES __| SEE NOTE 3 0109.7) - 1.02 REF
103° [25.8] .56 [14.3] DIA
ABOUT FRONT fQ HOLES
ROLLER 15"

e

&
=3
s
&

° . . > 0 0o
e 3.98 | L - 75
pot.2) . (19.0) — 3.00 R Q. . 0 o \
- -t - + -9 (76.2]

O
(-]
2
(1]
(=]
®
-1]
g
[©]
=
[—]
S
>
3
=
(=]
)
S
[—]
s

I i
) ool TAE] ][ 4 3.06
T s B i
S o ‘CJJL_ !Q [Q‘ii :.:l“ [T §| o - - ' T
h Iy fhi ( L Y " L aman? i ol | & @ l_L R 3.24
i 1 \ "j'r) 1 & \ | l 150 . + (82.4)
Gooom i | LR V
125 oo omER DR Y Ll ' { P 08 7.00 o ° 1 - oo [ o
[31.7] g E EE :Eg TGk 1 } | I:] ! + [24.9) 177.7) O A O el
_ R S = ! [ | 1 1 | 77' _ _ _ ‘—'E _ B _ S _ - _ . N
7 | - i ! I o 1.50 [38.1] ° = Tk 27.71
wan | }@ | % 125 [31.7) O ¢ Oo (703.6]
L Mg T e :; [9.7) |—2,00 [s0. o o o T °
T : | T e I | (]
| o S o) i ® |
! o [N ) J o ] 3
: ! LRI B | ; o - 13.94
i oL B SR [354.2)
Y AV Ay R T P B ihie
FLUSH FRONT o ° O e © ° o
OPTIONAL DOOR 4 b * ° ) D B
POSITIONS

CONNECTED
POSITION 13.13 [333.6) 102 - 15_,vopo fiz7.0]
1.97 [50.0] [25.8) - .75
TEST POSITION 19.0, HEAT SINKS
TYP

2.88 [73.2] 13.24 {336.3] ———={= 5.02 —f THK COPPER
DISCONNECTED (27.4)

0SITION 16.12 [409 4] ————ete—— 0.9 OR HORIZONTALLY INTERCONNECTED)

14.50 [27 CHANICAL INTERLOCK
W/snnufmu R]AlLs SEE NOTE 4
1.63 {295.4 1.00 [25.4] DIA CLEARANCE HOLE REQUIRED
W/SHORT RAILS LONG RAILS (STANDARD) i i |
FULLY WITDRAWN WITH SUBSTRUCTURE VI IN LNy COMPARTMENT DIVIDER OR

SUITABLE FOR FLUSH FRONY
12 INSTALLATION.
FACE OF ,[43.;40] ORDER SHORT RAILS K!IT ‘ ’
BREAKER CAT. NO. SPRAILS
FOR OTHER DOOR POSITION.
1. All outling dime e sae tor manually and electrically operated devices.

2. Dimensions in bra .

3. 4.25(108] minimum above substructure (8.00 [203.2] from top of circuit breaker) to any metal in an area 9.00 x
16.00727R 7 x 406.4] due to arc chamber venting.

4.1 " ‘u drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.
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Power Break® Il 800-2000A Stationary Mechanical Interlock

12.
[30

00
4.8]

10

82

[2 74. 8]

(24

75
7.6)

—_

8.30 [210.8]

11.19 [284.1]

11.59 [294.3]

f=— .25
[6.35]

13



Physical Data

Power Break® Il 800-2000A Stationary Mechanical Interlock

10.37
[263.5) 0

~——— 9.2  HORIZONTAL

(231.6] CONNECTION
+.50 STROKE

,___| [____ - 800A

@l H%H!ir

|| 00

T
6.00
5.44 VERTICAL o o [152.4]
[138.2] CONNECTION
+.50 STROKE

D
2

gt Polig| O ° 153
E: L= | Lo L
8.50 —— =
[215.9)
17.00




Power Break® Il 800-2000A Drawout Mechanical Interlock

ax_.56_[14.3] DIA
FOR BOTTOM xE

MOUNTING

=

=70

——————

0 o

&
H

JECTL T EQd [ TECY

° ]

DOOR

U?ssﬂ ]

fe———— 1312 [333.2] —————‘K

20.24 [514.12]

Ap——
i~ 14 [3.6]
OFFSET
] BOTH SIDES
= 6.35
= 3?49 (61.4)
] [88.6]
]
= 1 '
- 1.38
(35.2]
8.00
(203.2] 10.32
[262.2]

pe———9.25 [235.0] —=

18.50 [469.9]
BOTTOM MOUNTING HOLES

19.97 [507.1]

U ———

SEE NOTE 3

FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK.

THREADED ROD

— 113

[28.7]

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 o side view.

i [25] DIA CLEARANCE HOLE MINIMUM
IN"MOUNTING SURFACE FOR .25"[6.4] DIA.
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0P TIONAL le——————17.75[450.9]
DOOR
POSITIONS e 13.78 [350.1} f 3.94 =
lloo.1] BACK OF 9.12@ HORIZONTAL
- SES T 1.6] CONNEGTION
SUBS TRUCTURE O R ae
13.20 [335.2] ————= ¢‘
FLUSH FRONT 1.50 — | L19
. [30.2] |
B —q 69 [17.4] DIA ) 0 0
<-7~7{H0LES = 5 s
n ’ +
Il gl 20004

800A

-
[—]
=
[1-]
-
=
-
(1]
o
=
]
(==
[(—3
=
N
(—]
(—]
(=4
>
=
-y
o
3
(=]
s
—
=
@
Q
=
o
=.
[
£
S
(=g
[1-]
=
(=]
(x]
=~

—_— - e - - A% 13.73
TIT 113 [28.8] | o;\} L .38 [348.9]
‘ 200 [50.8]— EN it p— [35.0
| 6.94
I °[]° °@ ° | [176.4]
[ o Ll © © A
bra 75 [19.0]
THK COPPER 5 00
[127.0]

BPA CLEARANCE HOLE REQUIRED
M IN ANY COMPARTMENT DIVIDER OR
METAL

formanually and electrically operated devices.
ilimeters).

L 4




Power Break® Il 2500-3000A Stationary Mechanical Interlock

fin.2]

o f— a4

9.38
[238.3]

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

12.25
[311.2]

(321.3]

fe—————— 12.65
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Physical Data

Power Break® Il 2500-3000A Stationary Mechanical Interlock

-
>

[263.5]
9.12
[231.6]
O O O O O

_ S 2.09
S [53.1)
= — ‘
7.00
9.12 -
[231.6] o «In — 077.8]
HORIZONTAL CONNECTION B «il" 1Yy u
+50 STROKE - oSS ——
=

WS 00U 1 000 O "~ | ,

|
|
|
557 O=0 ,0=0 ,0=0 S

L
| oo |o o :
. (659
Lol e o] o o ‘
¢ | | 4o b

1125
500 [28.575])
t27.0 — 3.63 ——
[92.2]
18.25




Power Break® Il 2500-3000A Drawout Mechanical Interlock

DOOR

ax 56 14 3] DIA
FOR BOTTOM
MOUNTING

L 4

3.76 W@
[95.6] !
i [ b
o
&
L
© ~©@—
__——
[
o|f5 g 5 g S o
o o
I
e 14 [3.6)
OFFSET
e s ittt F——————— BOTH SIDES
"""""""""""" 6.35
3.48
Py [88.4] l61.4]
ke r {
112
[28.4]
REF 975
8.00 :
[203.2] [247.7]
1.38 [35.1
72 (18.4] = |- ! FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK
SEE NOTE 3
1.00 [25.4] DIA CLEARANCE HOLE MINIMUM
IN MOUNTING SURFACE FOR .25 [6.4] DIA.
le— 9.25 [234.8] 113 THREADED ROD
18.50 [469.9] (28.7]
BOTTOM MOUNTING HOLES
-————-——199?[501@———-—————~VJ

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.
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G

] v
s
%, 4 =
-
= B
-
e N
HOLE FOR ACCESSORY = pd @
WIRING BOTH SIDES ® n
- —
20.62 [523.8] 0 = &
(=)
4.51[114.4) SQ
q O
=]
=.|~ [lz.g‘%] 56 [14.3] pDIA g m
4 HOLES — > 8
.75 3
f19.1 g
o & s
&
- =
-]
=.
.50 [38.11 _4_,@1 g
I i 27.71 —
[703.8] -
1.31[33.4] g‘
— 1
(-]
] . o | 2l e
— 1t e O L O '
— 2.00 © © o ° o S ° o o
A\ IOo[so.a]

13.13 [333.6] — - |~ .75

[19.0]
THK COPPER

& [2‘5,4] \K o o C) o o l
1.75 I
L [44.4] O 5.00 [127.0]
1.02 TYP

13,24 [336.3] ——— 4.50 |=-

[ila.4] '
L——m_qz [409.4]———J '@ ORIZONTALLY INTERCONNECTED

GIYANICAL INTERLOCK
NOTE 3
0 [25.4] DIA CLEARANCE HOLE REQUIRED
INIMUM IN ANY COMPARTMENT DIVIDER OR
SHEET METAL

1. All outling ~ally and electrically operated devices.
2. Dimension.
3. Customer’s loca. “rtically interconnected mechanical interlock. See bottom or side view.
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Power Break® Il 4000A Stationary Mechanical Interlock ¢

33.2
[841.3)]

.07
[281.2]

13.94
[354.1]

14.34 —
[364.3]
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Physical Data

Power Break® Il 4000A Stationary Mechanical Interlock *
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Power Break® Il 4000A Drawout Mechanical Interlock

C %
f =
3.76 C)
[95.6) !
' o o o
= O/ 0 — B
-3 -]
° —_— o 2
‘o !
. —1 oo vl 6o o 9.75
° o= [247.6)
(o)
& - T
3t 1]
I 3
p—— {
Ofle o © o o o
D
o
) Q
f—————13.12 3.
fe—————20.42 [518.7]
DOOR
.14 [3.6)
OFFSET
ax .56 [14.3) DIA . 1 BOTH SIDES 6.35
FOR BOTTOM 3.48 {t61.4)
MOUNTING P ¢ [88.4] :
L []
12
[28.4]
REF
244.3
C REF ) — 1.38
b [35.0]
FOR VERTICALLY INTERCONNECTED
MECHANICAL INTERLOCK
SEE NOTE 3 :
1.00 [25.4] DIA CLEARANCE HOLE MINIMUM
113 IN MOUNTING SURFACE FOR .25 [6.4] DIA.
(28.73 THREADED ROD
9.25 [234.9]
18.50 [469.9]
il 1] BOTTOM MOUNTING HOLES
19.97 [507.f] ———————=

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

3. Customer's location for drilling hole for horizontally or vertically interconnected mechanical interlock. See bottom or side view.
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HOLE FOR ACCESSORY
WIRING BOTH SIDES
10.37 o
[263.5)
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[231.6] CONNECT!
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[25.8]

&
£
S
&

.56 [14.3] DA
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of| ® @ _I [354.2]
L 2.50
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~ b— 100
[25.4) \ -
L———l3.|3[333.6]—— ‘1 153,00 27.0)
[25.8] \ e .75 G
(9.0} HEAT SINKS
13.24 [336.3] —=1= 5.02 THK COPPER TYP
[1z7.4]
pt-———————16.12 [409.4] 10.90
[276.7] \
SEE N
. ARANCE HOLE REQUIRED
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Power Break® Il Information, 2500A-4000A Frames

+ G

"WRITE ON* SPACES FOR SWITCHBOARD
CIRCUIT IDENTIFICATION

AUXILIARY SWITCH

mas{ﬁnu Rego——| *A" Stege
COLORS Brown-While 8" Sloge
B W -

Waen Disleciric Testing be  COMTACT RATING
sre ol 3 lerminals are con- ¢ AP-M0V.AC
nected logather . Do nol apply w2 ANP.-25Y.0C
high volloge between terminals. AP -250Y.0C
10054602°1-A

19 AUX. Il “A* | AUX. 12 °A°

20 AUX. Il 'B* 2 AUX. 129"
21 AUX. 1l COM 3 AUX. 12 COM
22 AUX. 9 "A° 4 AUX. 10 "A"
23 AUX. 9 "B 5 AUX. 10 *B*

24 AUX. 9 COM  J6 AUX. i0 COM

25 AUX 7 A" |7 AUX. 8 A"
26 AUX. 7 'B" re AUX. 8 *B*
27 AUX. TCON 9 AUX 8 COM
28 AUX. 5 A" [l0 AUX. 6 *A°
29 AUX 5 B JI AUX. 6 'B*

30 AUX. 5 COM  JI2 AUX. 6 COM

31 AUX. 3 *A* rl} AUX. 4 °A*

X 3% 14 AUX. 4 B
»

RN
2

¥ o
\\%0 3 COM |5 AUX. 4 COM

N

) em——
NEary

guunn
A [T

I6 AUX. 2 “A°

36 AUX. 1 COM  RIB AUX. 2 COM

FARs NEARs
RO ROW
IDE
| CK LABEL

INTERNAL WIRE HARNESS
COLOR CODES:

R=RED P=PURPL
W=WHITE G=GREEN
Y=YELLOW B=BLACK
N=BROWN L=BLUE
CELTFHE

18 ELECT. OPER.+ |36 ELECT. OPER.-
R B

17 RMT. CHG.+'  §35 RMT. CHG.+
W L

16 RMT. CLS.+ 34 RMT. CLS-
Y N

15 B.A. ONLY COM |33 CHG. IND.
Y G

14 BA. ONLY NO.
N

32 SHUNT TRIP
B

13 B.A. ONLY N.C.
P

31 SHUNT TRIP
B

12 B.A. LOCKOUT COM
L]

30 UV.R.
L

| B.A. LOCKOUT N0,
R

29 U.VR.
L

10 BA. LOCKOUT N.C)
B

9
8 L 2 INPUT
7 CONMNET 25 PUT+
G G
6 CO St OUTPUT-
Y
5 YOLT 23 251 QUTPUT+
R R
YOLTS 22 0/0 SWITCH
L]
@ YOLTS 21 D/0 SWITCH
L
2 24Y0LTS DC- 20 + TAP
B B
| 24YOLTS DC+ 19 - COM.
R L]
NEAR=* FAR=x
ROW ROW
RIGHT SIDE

TERMINAL BLOCK LABEL

Block “B"

Wire Chart

ew terminal position relative to front of circuit breaker
ote: Wire range #18 thru #12 solid or stranded copper wire. Torque: 9ib-in.

SECONDARY

DISCONNECT
PLUG
(DEDICATED POSITIONS)

FEIE] DN 9 ez7§§]
29170j11 2 8l17[26135
30[21]i2]3 7li6[25[34
31j2213[4 615/24]33
23014 5014[23[32]
33134]I5[6 413[22] 31
3ai25]i6] 7 slizj2130l
7 21112029
i[EIE) ioligf2

28]
LEFT SIDE RIGHT SIDE

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

#'S CORRESPOND TO WIRE CHART
1.E. #31. 32 RIGHT = SHUNT TRIP

85



Physical Data

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

DOOR
VENTS
(REF)

3/8-16 TAP
.44 [i1.2]

EEP
MARKED *F*

.75 (19.0] DIA
MARKED ‘D*

.66 [16.8] DIA
MARKED “E*

SRR R IR IR RAIILRITIKIKS OO OTaTaTe e OTOTOTTOTOTOTOTTITS,

¢ LRRE AR
CRI IR IR IIIHIAIH NIRRT
B0 S0 t0 0302000000000 00 203031 10300030 0 l0 e tuta e tntele e letatetatocede:
e
LRSS O SRR LRI LRI
XX RRRALARI KRS D000, 90000 03000302, SHHHXXHHRR
00,9, 9.0,9.0,9.9, 4,04 & ,9.9.9,9.9.9,0.9.9,9,¢

|

12.00

. E OF DRAWOUT
(304.9) ONLY

86

XXX R XXX T F KK
QECIIIRIIRIIIIIHRIRAIEANA

ooy e et e e e et e e oo e S o a s o to e tobotetetotatede!
X X X R 0. 0.0.9.9.0.0.0.0.0.0.90.0.6 0900000006500
R O A KN AKX KRLKKLAS

B I O O R RN KRNI
et A e sy oo ta sttt tatatatetotototetetate!

XX

RECOMMENDED DOOR CUT-
FOR 25600. 3000 8

ouT
4000A FRAME SIZE
CIRCUIT BREAKERS

MINIMUM STANDARD OOOR OPTIONAL DOOR
TRAME | ereaxer TvpE COMPARTMENT MINIMuM_ DOOR CUT-0UT CUT-0UT
RATING VENTILATION
VOLUME A a (] A T ] T [
160 SQ.IN.,032 SQ.CMJ TOTAL -
BACK CONNECTED 13,950 CU.IN. 10 14 .34 9.83 13.38 7
25004 : 80 SQ.IN. (SI6 S0.CM] TOP 249.7 339.9 r
FRONT CONNECTED [2z8. 600 cu.cM]| 5 % 0TS Saom] Borrow | (2941 | (3961 | (861 L e )
270 SQ.IN[I. 742 SQ.CM] TOTAL FLUSH FRONT
30004 | BACK CONNECTED [324?-33:,25 Cch[J"::'M] 135 SQ.IN. [871 SQ.CM] TOP TRIM PLATE "SB‘»IS'T'EGchDT
FRONT CONNECTED ’ 135 SQ.IN.[871 SQ.CM) BOTTOM REQUIRED TRIM PLAT®,
270 SQ.IN.[I, 742 SO.CM] TOTAL 7 BE OMITTEUL
4000A [FRONT CONNECTED [4.225‘5‘30“&',%»4] 135 SQ.IN. [871 S0.CM] TOP [525A|] | | 5720,
N 135 SQ.IN.[871 SO.CM] BOTTOM
246 SO.IN.[I.587 SQ.CM] TOTAL 10 14 3.84 9.83 13.38 3.755
2500A 5.6KG] «[ m LBs [50.5KG] 10.99t CU.IN. ] 123 SQ.IN. (793.5 S0.CM] TOP [254] | [356] | (97.5]) [[249.7]| [339.9] | [95.38]
(180,108 CU.CM] | 123°50.IN.[793.5 S0.CM]BOTTOM
10.991 CU.IN 246 SO.IN[I, 587 50.CM] TOTAL FLUSH FRONT OR
30004 tBs [106kG] » | 1 LBS [50.5KG] (180,108 ~CU.CM] 123 SQ.IN. [793.5 sQ.CM] TOP TRIM PLATE NON-HINGED DOOR
. . IN[793. .CM TTOM REQUIRED CONSTRUCTION-
123 SQ.IN.[793.5 S0.CM] BOTTO| TRMPLATE WAy
15.138 CU.IN. 246 SO.N[I, 587 SQ.CM] TOTAL BE OMITTED
4000A 295 LBS [134.2K6) »| 167 LBS (76KG] |[248,074 cu.cM]| 123 so.IN. [793.5 Sa.cM]ToOP
123 S0.IN.[793.5 S0.CM] BOTTOM
N/A = NOT APPLICABLE

+ ADD 9 LBS [4.1kG]
FOR ELECTRICA‘OPERATOR

TABLE 1

1. Dimensions in brackets are [metric).
2. Bushars or cables should be sized per UL8I 1 dead-frant switchboards standard.
3. “D" Dia. =4000 Amp front connected breaker mounting holes.
4. "E" Dia.= 2500A and 3000A front connected breaker mounting holes.

5. “F" Dia. = 2500A and 3000A back connected breaker mounting inserts.




N
N
Nt
\%\\)\\ \?’& ans}nzn @
X .\Q\(b «'\\\\\‘
3/8-16 X 10O LG. BOI
COMEAL" SPRING WhSHER T REF ~—————ef———— [4"203] REF ~————] %
44 REF OF T-STUD \
g JP 12 REF
- (30
1505 REF
[38.23] q
+ % y - a
1] — T = ' ]
[ ! 380 REF
j t —t T -T 6 ) |/\l I/\l [Zs% fs]
L .44  REF Xy X
" — O — O E

spms-1 dwy-00g || ,yeaig Jamod <

BACK OF BREAKER [~ L32 REF
POWER BREAK Il [33.32)
HORIZONTAL Fooag o
[60.45)
_Cat. No. [ maT'LTFiNISH A
SPOBFCA AL TIN 78 +.01-.0
bo.s +.3-5
SPOSFCC cu TIN 375 $.00
{9.53 .13
BREAKER
[
.75  REF 150  REF
[2a3) [38.)
1.50  REF
[38.0

L8

1171

mos‘ REF
[38.23)
1
T €
N

VERTICAL

1. T-studs may be mounte er the line orload straps, and oriented horizontally or vertically as shown.
2. Dimensions in brackets are in [millimeters].

L 4




88

1.688 REF
[42.88)

BREAKER %
172413 X .50 LG. BOLT OF T-STUD
CONICAL SPRING' WASHER
4.50 [114.3] REF 4.50 [114.3] REF ‘Y
I'.ls [4.8] REF ‘

——

L 19 ReF
[a.8)

BACK OF BREAKER

5.50
[139.6]

1.50 REF

[38.9
173 REF 1.50  REF
[44.5] (381

POWER BREAK Il

1,31
{333

HORIZONTAL

CAT. NO. | MaT'L[FINISH At BREAKER AMPS \
+.010 +.25 -

SP20FCA AL TIN .78 020 [I9_8 __5|] 1600A-2000A

sP20FCC | cu TIN |.750£005[19.0513] | 16004-20004 @

3.00 REF ——=]
[76.2]

BREAKER

REF ————

T

1.688 REF
[42.88)

T
VA

C G

VERTICAL

1. Tstuds may be modpted to & *line or load straps. and oriented horizontally or vertically as shown.
2. DimerSjgns in brackets are !

REF

©
(-]
-
[1-]
-
=]
=
[1-]
[-']
-~
@
-
D
[—]
.O
N
[—]
(—]
.=
>
3
=
-
v
~
=
(=9
(7]

~
H
2.
=)
S
&




(

BREAKER .
F T-STUD
SPSesFCce SPS20FCA fo
I
5.00 [|27.03 et 5 00 [I27.0]
3/B-16 BOLT NOTE: DUE TO POTE, IASE TO PHASE
CLEARANCE SPS30F [9) co NOED
2.25 [57 ‘] FOR HORIZONTAL INST N

fﬁo (19.05)
—t

POWER BREAK i1

2.25[57.] 4.00[101.7]
o @ @Q_L-J
2500-3000A FRAME ©
1

©
o
@

68

FRONT CONNECTED i 1 [T
CIRCUIT BREAKER .50 {12.7)
TYPICAI
b=— 2 62 [91.9] — 782 [19.86)
BACK OF BREAKER

HORIZONTAL
. I

—
T
III
| il
.25 [6.3]—
BREAKER G
%o: T-STUD
SPS30FCC
6.31[160.3]
2.00 [50.8) 3.31[84.1] =~
2.81[71.4]
1.00 [25.4]—1 "

4 oow[\ox.e] —f— é I@

2.00 [50.8]

spms-] dwy-000€ ‘005¢ ‘0002 I Heaig 1amod

g

* SPS26FCC —. SPS20FCA
f—5.50 [139.8] —

I
5.00[127.0] 5.00 9]
*3.00 {76.2] *2.00 [50.8]
69 [17.5] 1.

f

| r*ee (5.7]
1 | & * ]
l

ol

* * |
2.00[50.8] 3 25 [82.5)

& |

a
\ zl © O @ @ @:: 1
_ A =1
*a4 ) Dia
4 PLACES

* DIMENSIONS APPLY TO SPS20FCA
AND SPS25FCC

P

©Q

44 I} DIA
4 PLACES

VERTICAL




Physical Data

Power Break® Il 4000-Amp T-Studs

f——6.00 [152.4] ——

I—Bm [85.7] i.31[23.3] \
00 —]

©

3,38 (85.7) [85.7)

‘1 / SPS40FCC
.56 [14.3] DIA
/4 PLACES

sPsercc/

{OPTIONAL LONG

T-sTUDS) ﬁ} -¢
/ 12.75 [323.8]

8.38 [212.7]

.56 [14.3] DIa
4 PIEACJS

3.38 [85.7)

VIEW SHOWN
VIEW SHOWN WITHOUT LINE SHIELD
WITHOUT LINE SHIELD ASSEMBLY
ASSEMBLY

K T '"“/ SPS40LFCC
cC

SPS40FCC

. T m: Dﬁm mﬂTm AT

B o ELD END VIEW OF CIRCUIT BREAKER

ASSEMBLY

S 1. SPSA0FCC may be used on all poles or alternated with SPS40LFCC as shown.
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Ve BREAKER .
SPS258CC QT OF T-STUD
1
POWER BREAK 1! fo——5.00 [127.0) —=t=——5.00 [127.0]
2500A FRAME
BACK CONNECTED
CIRCUIT BREAKER -

o

2.25 [57.1) \
T 00 ‘L—“T'“ B
09.05] O O O —2.25 [57.1
.750 [19.05, : ;();T (
{ 09O : O 3.25(829) [ H

I olgle | -lglo 1l I
: o] oldl © q W
P SN,

BACK OF BREAKER . |
HORIZONTAL @

BREAKER @

(IT OF T-STU,

[—4.78 l121.5] — i -— 4.78 [121.4] —~

|=———5.00 [127.0] 5.00 1

A 4
o
o
2
@
-
(=)
=
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=
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(=]
=]
N
o
S
>
3
-
-
(7]
—
=
o
w
(=]
1)
)
=
(2]
©
=
S
)
o
-
®
o

2.28 [57.9]

ot ~—+2.00 [50.8] 2.00 [50.8) 228 (57.9)
69 [i7.5] —l
L L Tl 62 05.9]
r .63 [6.0] O= O = O _l

|
3.25 [82.5] o 3.25 [82.5]

O %/
P | @) SN} O 1 I}
J_\/¥L L 2.00 [50.8] O ‘ = Q 2.00 [50.8] — | ﬂ/¥p

zf?»L['A'é]ssD”‘
VERTICAL SPS20BCA

SPS25BC! 3/8-16 TAPPED HOLE
TYPICAL
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TPLUGAOS

2x 828 |
(210.3]
50 f- 2x [SIS )
- ‘1“' 156.2
[12.7)
'
1/2-13 TAP i
.75
[19.0) [
X \J
2x 25°
2.9
2x  2.65
BACK OF 2.6
anmen—\ [67.4]
1 _ _ _ _ fa
.85 [21.8)
TPLUGAOS
STRAP (v 4
L

10.79 EZN'HEREF
BETWEEN LI
LOAD STRAP HOLES

172-13 X 1.25 BOLTS

CONICAL SPRING WASHER

4.50
[n4.3)

rackets are in [millimeters].

REF: TPLUGIOB WIRE RANGE
EQUALS 3/0 TO 800 KCMIL

N7

REF ——————— =

po——— 450 REF———J

[na.3)

V\/TBOOA POWER BREAK

OR POWER BREAK i
CIRCUIT BREAKER
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c
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-
(=]
=]
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S
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>
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Power Break® Il TPLUGA16 On 1600 Amps

7.50
[190.5]

BACK
BRE.

-O O O ¢

7.50
[190.5]

T-STUDS ACCEPT UP TO SIX LUGS:
GE CAT. NO. TPLUGIO8 OR,

ANDERSON NO. VCEL-075-12HI OR.

EQUIVALENT (NOT SUPPLIED WITH TPLUGAIE ®IT

.50 =
[12.73

5.50 4
[139.6])
- 175 = 1.50
[44.5] [38.]
- 1.50
F [38.1)
T~ 7T I
Y
N
1.5
3.00
{76.2}
SP20FCA
(3 SUPPL [ED
750 WITH TPLUGAIB)
[190.5]

[
POWER BREAK *TP*...."THP*

R

15.62 [Ess.s .
1.88 [30t.8] POWER BREAK 11 "SSF*....*SHF"..
BETWEEN LINE 8 LOAD STRAP HOLES. REF

172-13 X 1.25°LONG BOLTS

CONICAL SPRING WASHER

7.50
[190.5]

1. TPLUGA16 kit fits on line or load side of all 1600A Power Break or Power Break Il circuit breakers.
2. Dimensions in brackets are in [millimeters).
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4.50 7.00 .75
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Power Break® Il SPLUGA20 On 2000 Amps

T-STUDS ACCEPT UPaTg SIX LUGS:

GE CAT. NO. TPLU
ANDERSON NO. VCEL-075-i2H

EQUIVALENT (NOT SUPPLIED WITH SPLUGA20 KI

50 —=
[12.7]

BACK SURFACE

P

OF STRAP\

U [
7

t
]
3.00
]
1K_| E a b L {76.2]
1_ SPACER REQUIRED
BETWEEN STRAPS
AND SUPPORT
\\ L SP20FCA
(3 SUPPLIE!
o WITH SPLUGA20}
7.50
[190.5]
12 [(3.2] =
BACK OF 73 '5] FROM BACK
BREAKER URFACE OF BREAKER
TO BACK SURFACE
1 OF SUPPORT ,
!
11.88 5301 83 POWER BREAK Il °SSF*....°SHF*..
BETWEEN LINE 8 LOAD STRAP HOLES. REF
& < ’ 1/2-13 X 1.25 BOLTS
K\ CONICAL SPRING WASHER
~O O O ¢ :\ I
7.50 7.50
[190.5] [190.5]
-
! T B
A
_’-\’_\’\ ———’-\’_\"-\

. SPLUGAZ0 kit fits on line or load side of all 2000A Power Break Il circuit breakers. Does not fit on original Power Break 2000A circuit breaker.
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Physical Data

Power Break® Il SPLUGA20 On 2000 Amps

O

1
2.00
[50.8]
i
3.00
[76.2]
|
75
(19.]

K
\mu\wm\

7.50 [190.5)

7.50 [190.5]
side of all 2000A Power Break Il circuit breakers. Does not fit on original Power Break 2000A circuit breaker.

or |

SPLUGAZ0 kit fits 0

1.

bIA .&‘,C&s—\
2.00
(50.8}
1'
3.00
[76.2]
i
75
[19.
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Power Break® Il Lug Kits For 2500A Frame PN

5.00 5.00 0
{. OF CONNECTOR

i et Ehhntede ey sl ettt e 1= @
P IQ
I, | I
Wl | 4
“
POWER BREAK 11 C/B | o
{_ MOUNTING SURFACE ) | T E— N
Y ! [4_3,-”-;;;;] i [.r.r}_-..-.,..__,az;] i [,szx_:=- T-STUDS
]
SRV U (11| I SRR WUV N 1] S LR NOT
T-STUDS [ S NN O 1 | A e B 1/ O - N SPS26FCC— INCLUDED
NOT it Y p.----h.u_w.x.nululululuhvum M'I‘,l‘ll“ul“L.L-aut,rLJW“ 1} P WITH
INCLUDED < SPS20FCA —__ | | | y el ! Lue KIT
WITH 1 [ % |
LUG KIT o nannant | nannnan | \ ml"
Wi | iy y LU
5.00 | l-_MAX. LUG SCREW
EXTENSION TYP,
- L1 T TSLUG25

TSLUGOS TSLue2s
TSLUGI2
TSLUGIE
TSLUG20
750 |
ET * | ﬂ
25 u _.FJ .38
TYP_.H' ‘ 3.06 l‘TYP
fo— 6.94 > 6.12
F CQNNECTOR ( OF CONNECTOR
@ D VIEW OF CIRCUIT BREAKER

complete 3 pole line or load connection.

A and SPS25BCC back connected studs for use with back connected Power Break Il circuit breakers.

and SPS25FCC front connected studs for use with front connected Power Break Il circuit breakers.
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Physical Data

Power Break® Il Lug Kits For 2500A Frame

L 4
ucu OTY
OF ©.56
HOLES
¢
“B* QTY OF CONNECTOR -
LUGS PER\ PORE
(SEE @ f "A”
® CAT. NO. |AMPS ‘A" ‘B* C USE WITH CONNECTOR CAT. NO.
TSLUGOS | 800 [4.00 | 3 2
SPS20BCA
TSLUGI2 1200 |4.00 4 2 (SEE NBOTBB)
TSLUGI® [1600 |4.50 S 3 SPS20FCA
(SEE NOTE: C)
TSLUG20 [2000 | 4.50 6 3
. TSLUG25 |2500 | 6.25 7 4 SPs25BCC (gEE NOTE: B)
SPS25FCC (SEE NOTE: C)
Note A:
Lug kit contains complete 3 pole line or load connection.
Note B:
SPS20BCA and SPS25BCC back connected studs for use with back connected Power Break If circuit breakers.
Note C:

SPS20FCA and SPS25FCC front connected studs for use with front connected Power Break Il circuit breakers.
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Power Break® Il Lug Kits

~

For 3000-4000A Frames

.
1
|
|
|
]

 MOUNTING SURFACE |
]
|
|
|
l

.
II
]
|
POWER BREAK I C/B} |  r21
VRS T
I\
|
|
¢
|

CONNECTOR
I
SPS40FCC (SEE NOTE: A)

MAX. LUG SCREW

EXTENSION TYP. |

‘»3.44——.1

f 6.38

|
¢ oF CONNECTOR ¢ OF CONNECTOR

END VIEW OF CIRCUIT BREAKER

Note A:
3000 Amp back connected circuit breaker has non-removable integral connectors.

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

Note C:
SPS30FCC and SPSA0FCC front connected studs for use with front connected Power Break | circuit breakers.
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Physical Data

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

"D* QTY. OF HOLES
PER STRAP

4

& & o ¢ |

ucu O OL
LUGSIPERe POLE
E @ : B) |
[

IIBII ‘
CAT. NO. AMPS | "A*" ‘B* c" | 'D" | "E" “F* | USE WITH CONNECTOR CAT. NO.
SPS30FCC
TSLUG30 3000 | 7.50 | 7.50 9 5 |4.00|5.31 (SEE NOTES A & C)
TSLUG40 4000 | 7.94 | 9.00 il 6 [6.00(6.75 SPS40FCC (SEE NOTE: C)

Note A:

3000 Amp back connected circuit breaker has non-removable integral connectors.

Note B:

Lug kit contains complete 3 pole fine or load connection as shown.

Note C:

SPS30FCC and SPSA0FCC front connected studs for use with front connected Power Break Il circuit breakers.
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~

2.5

&

10732 HOLES
(CLEARANCE OR
TAPPED)

4 TYPICAL

SIDE
'inT ]
| Widt Slot
F G
50 |.219 x .750
2.50 {.219 x .750

TOP
SUGGESTED MOUNTING FOOTPRINTS
FOR BOTH TRANSFORMERS
Ll’:l L - e - ﬂzlj
—1
B ‘!
FRONT
Approx. Moximum Envelape |
Part | G Ximr | yoliage | Ref, BOM: Weight' [Depth [ Widin [Height
s A B E
Pl 9T58K0042 480V .050 2.6 3.97 13.29 | 2. 16
P2 9T58K0062 600V .087 3.4 4.47 13.29 2

Y A009 Puy AQ8Y 104 Jauliojsuel] 1S/HAN I Healg 1amod <
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Power Break® Il Enclosure, 800A Frame



Physical Data

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



Physical Data

Table 106.1 — Outline Drawings — Circuit Breakers Table 106.4 - Outline Drawings — Neutral Sensors For
Power+™, MicroVersaTrip Plus™ And ¢
Frame | Stationary Breaker | Drawout Breaker MicroVersaTrip PM™ Units
Rating Outline Drawing Outline Drawing Breaker Sens alog Outline
(amPS) GEM 3025 GEM 3025 Frame i umber Drawing
800 SH1.5, 6, 14 $H3,5,6, 15 Amps Number
1600 SH2.5, 6, 14 SH4, 5,6, 15 fg@g%%%i
2000 SH2,5,6, 14 SH4, 5,6, 15 800 TSVG306A
2500 SHB, 7.9, 13, 16 SHB, 11,13, 19 TSVG308A
3000 SHE, 7,10, 13, 16 SHE, 11,13, 19 TSVGBOBA
4000 SHB. 8, 13, 17 SHB. 12, 13, 18 16 00/500 | TSVGBIOA
1200/600% | TSVG812A
1600/1000 | TSVGBI6A
Table 106.2 2000/1000 | TSVGB20A |139C5016 SHT
Outline Drawings — T-Studs For Stationary Breakers 800/400% | TSVGBOBA
- 1000/500 | TSVGBI10A
Max. | T-Stud Catalog Number Outline @
. 1200/600 TSVGB12A
Frame| Amp Front Back Drawi 2500/ 1600/10002 | TSVGS16A
Size |Rating| Connected |Connected|GEM 3 3000 2000/1200 | TSVG820A
800 | 800 |SPOBFCA, SPOSFCC - S 2500/1800 | TSVGBZ5A
1600 | 1600 |SP20FCA, SP20FCC - 2 3000/2400 | TSVG830A
2000 | 2000 |SP20FCA, SP20FCC - 4000 4000/3000 | TSVGI40A |139C5016 SH2
2000 SPS20FCA - 3 (D Match neutral current sensor rating (ortap setting) to circuit breaker sensor rating.
2600 | 2000 SPS20 SHA @ K;_r us\? wiﬂ; mul}iplejo_ur?e ground-fault protection schemes. Rating does not match
2500 SP325FCC SH3 icroversalrip® [mip Unit frame sensor.
2500 BC SH5 Table 106.5 — Outline Drawings
o as Lug Adapter Kits For Stationary Breakers
3000 | 3000 dn rd_bl SH3 Maximum Adapter Kit Outline Drawing
movan'e Ampere Rating | Catalog Number GEM 3026
4000 | 4000 - SH4 800 A TPLUGAOB SHI
1600 A TPLUGA16 SH2
2000 A SPLUGAZ0 SH3
i awings — Lug Kits For Stationary Breakers
Maximum Lug Kit Outline Drawing
Ampere Rating Catalog Number GEM 3026
800 TSLUGO8 SH4
¢ 1200 TSLUGT2 SH4

1600 TSLUGT6 SHA

000 2000 TSLUGZ0 SHa
2500 TSLUGZS SHa

3000 TSLUG30 SH

1000 4000 TSLUGAO SH5




Table 1071 — Outline Drawings — Enclosures

Enclosure Frame Lugs Lugs Wire Range
Catalog Number Rating Per Pole (kemil, CU/AL)
SPBO8W 800 A 6 #2-600 or (2) #1/0-250
SPB16W 1600 A 12 #3/0-800
SPB20W 2000 A 14 #3/0-800
Table 107.2 — Weight And Space Requirements
. Break Weight Minimu Miai D
rame reaker Compartmin inimum Door
Rating Type Breaker Sul?)rsz;‘rntll?:ltlltjre vp Ventilation
71 Lbs.*
800 A 32.3Kg None
— % 1| 600Sq.In. (3871 Sq.Cml To
i 30.0 Sq. In. {193.5 Sg. Cm) Top
O0A | Mount 79 Lbs N/A % 6Cutml) 300'Sq In. (1935 S, Cm) Bottom
(35.9 Kg) 86.4 Sq. In. (557.4 Sq. Cm) Total
2000 A 432 Sq. In.(278.7 Sg. Cm) Top
43.2 Sq. In.(278.7 Sq. Cm) Bottom
80D A 1o st 3780 Cu. In. None
482Ky (61943 Cu. Cm)
1600 A l\?lraw?uf[i 25 Lo None
ounte s,
34.2 Sq. In. (220.6 Sq. Cm) Total
2000 A (6.8Kg) o, G20t by | 295a I 1903 So. T Top
' ‘ 4.66 Sg. In. {30.0 Sg. Cm) Bottom
Back Connected | 167 Lbs. 13.950 Cu. In 160 Sg. In. {1032 Sq. Cm) Total
2500 A ' s 80 Sq. In. (516 Sq. Cm) Top
Front Connected | 178 Lbs (228,600 Cu. Cm) 80 Sq. In. (516 Sq. Cm) Bottom
Back Connected 270Sq.In. (1742 Sg.Cm) Total
000A [ N/A 20832Cu.In. 1 Ty3e's i 871 g ) Top
Front Connected (341375 Cu.Cm) | 135 Sq. In. (871 Sq. Cm) Bottom
26143 Cu. In 270 Sq.In. (1742 Sq. Cm) Total
4000 A | FrontCon (1456 Kg)* ' s 135 Sq. In. (871 Sq. Cm) Top
(412,020 Cu.Cm) | 135 Sq. In. {871 Sg. Cm) Bottom
10991 Cu. In 246 5q. In. (1587 Sq. Cm) Total
2500 A 32 Lbs. (1056 Kgi*| 111 Lbs. {50.5 Kg) ' L 123 8q.1n. {793.5 Sg. Cm| Top
(180108 Cu. Cm) | 123 Sq. In. (793.5 Sa. Cm) Bottom
- [’ 10991 Cu.In 24635q.1In. (1587 Sq. Cm) Total
3000 A WOUL 1233 Lbs. (106 Kg*| 111 Lbs. (50.5 Kg) ' o 123 Sq. In. (793.5 Sq. Cm) Top
nted ! Y1 (180,108 Cu. Ol | 1235 In. (7935 Sq, Cm) Bottom
15138 Cu. In 246 Sq. In. (1587 Sq. Cm) Total
400 295 Lbs. (134.2 Kgj*| 167 Lbs. {76 K ' . 123 5q.1n. {793.5 Sq. Cm) Top
42K K0 | a8 0% ol | 123'5q . (7835 Sq Cm| Borom
N/ Aot cable * Add 9 Ibs. {4.1Kg) 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 469562 Molded Case Circuit Breakers

and Circuit Breaker Enclosures

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

AB-1 Standards Publication, Molded Case Circuit Breakers

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

ANSI, 11 West 42nd Street,

National Electrical Code® *
Order from National Fire Associatio

Batterymarch Park,

Quincy, MA 02269 \

American Society for %nd Materials (ASTM)
1916 Race Street

Philadelphia, PA 193188 US

ASTM B117-7 5eapimwed 1979)
Standard M, It Spray (Fog) Testing
dard (MIL-STD)

0
mmhia, PA 19111-5094 USA

IL-STO-GI0E

Environmental Test Methad's and Engineering Guidelines
American National Standard Institute (ANSIQ

New York, NY 10036 USA

ANSYIEEE 379071989 (b
JEEE Standard Surge Withstand Capabiliy /SV()

Tests for Protective Relays and Relay SySegs
ANSI/IEEE £37902-1993
Withstand Capability of /?g/ay Syste bied Electromagnetic

Interference from Transceivers O

International Electugt ical Committee (lEC)
ComMigsion Electrotechnique Internationale

IEC 801-2 2nd edition 199104

Flectrorgagnetic Compatibility for Industria-Process
nt and Control Equipments

static Lischarge Requirements




Guide Form Specifications

General Requirements

Circuit breakers shall be of insulated case construction. They shall
be UL Listed under Standard UL 489, UL 483-SB2, CSA Certified,
and IEC 947-2 Certified and shall meet the requirements 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 minimum
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 draw-
ings. All manually operated breakers shall be field convertible to
electrical operation by means of the addition of an internally mount-
ed electrical operator. Addition of an electrical operator shall not
change the physical dimensions of a breaker.

Circuit breakers shall be constructed of a high-strength, glass-rein-
forced 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.

pole. For each breaker, the close and latch rating shall be equal to

installed. Padlocking provisions shall accept up to three pagjocks
with 1/4" to 3/8" diameter shanks. This provisiaf shall meet
OSHA and California Code (EUSERC) requj em%

N Isions for up to
7 Alflisconnect points shall

e breaker. All break-
iring for future acces-
rginal blocks which shall be
tion. Each terminal point shall
8-#12 wires per terminal and

Each stationary and drawout breaker sh
72 dedicated secondary terminal poin
be capable of being probed from thg.fron
er control and accessory wiring, [nclu
sories, shall be pre-wired to int
clearly identified by number

have space available for twONWG
customer circuit identifi€a

ain the following accessories (shunt
t) (undervoltage release) (bell alarm) (bell
or 8 or 12 stage) SPOT auxiliary switches]
id) (remote ‘tharged”indicator). All accessories

(remote S
shall be& lable. Field installation of shunt trip (with or

withqut TBekput), undervoltage release, bell alarms — with and

wi t shall require no adjustments, no internal wiring
n oval of the circuit breaker cover. The bell alarm and bell
arm With lockout shall each contain a mechanical target, which

| alarm (alarm only) shall reset automatically when the breaker

Interphase barriers shall be included to completely isolate each \shall extend from the front cover when the device operates. The

its short-time rating to help assure selectivity with downstrea
devices when closing into a fault.

Breakers shall contain a true two-step stored energyyope
mechanism providing quick-make, quick-break operas
charging-after-closing operation. It shall be possibl
closing spring without closing the main contact§%ghe

closing time shall be three cycles at nominalg@#age®
Attempting to close a circuit breaker while & ory under-

voltage release is de-energized or, whi a‘ gt trip with lockout
is energized, or while a bell alarrfiggt AQ is activated, shall
f the'Bagta
$S

result in a “kiss-free” operatigf’o cts. Common tripping of
all poles shall be standar e capable of a minimum
of 10,000 mechanical open logg’operations without any

required service.

When drawout breakers are ip the fully withdrawn position,
there shall be provigions for tilting the breakers for inspection,
' |. It shall be possible to replace the primary

Each bregker®pall include a retractable charging handle, close
pushbytt pushbutton, closing spring charge/discharge
indi reaker ON/OFF indicator mounted on the front of

r. Each breaker shall have as standard, a padlocking
ig/0M 10 prevent closing the breaker when padlocks are

is closed. The bell alarm with lockout must be reset by depressing
the mechanical pop-out target before the breaker can be closed.
The bell alarm and the bell alarm with lockout shall be independent:
ly field-configurable to operate in response 1 an overcurrent and/or
protective relay operation, 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 acces-
sories (operation counter) (sealable limited access “ON" and “OFF”
pushbutton cover) [(1, or 2 or 3 or 4) cylinder key interlock provi-
sion] (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 prevent opening the hinged breaker
compartment door when the breaker is closed) (walking beam
interlock for stationary breakers to prevent two adjacent breakers
from being on at the same time) (mechanical interlock for drawout
breakers to prevent two adjacent breakers from being on at the
same time). All mechanical accessories shall be capable of

being field installed.

* 4000A Stationary 80% rated. 109



Guide Form Specifications

Breaker Protective System (MicroVersaTrip

Plus™ and MicroVersaTrip PM™)

1. Each circuit breaker shall be equipped with a protective trip unit
system to protect against overloads, short circuits (and ground
faults) as specified in the following subparagraphs. The protec-
tive 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. As a minimum, the trip unit shall have the following features
and functions:

a. The housing shall be a metallic enclosure to protect against
magnetic interference, dust and other contaminants.
b. The protective system shall have reliable programmable

k. The trip unit shall have an integral, resedtable trip counter to

record the number of long-[ie, short-time, instantaneous and
ground-fault trips.
ets for long-time, short-time,

|. The trip unit shall disN
instantaneous, gro , indervoltage release and shunt
trip actuated trips.
3. The trip units f@ and tie breakers shall include the
following w ctions:

a. AdStalle 1Bhg-time current settings.
Ad ong-time delay with four time delay bands.
e pickup warning indicator.
gets for long-time, instantaneous (and short-time,
n specified), and ground fault (when specified).
ELECT ONE OF THE FOLLOWING:

controls with repetitive accuracy and precise unit settings. \
¢. All current sensing shall employ true rms technology for K 1) Adjustable instantaneous pickup.

detecting overloads, (short-time overcurrent conditions),
high-level instantaneous overcurrent conditions, (and grofin
fault conditions).
d. A high-contrast, liquid crystal display — LCD —
display settings, trip targets, and the specifictype
displays. The trip unit shall be equipped witw ium
batteries — with automatic time delay shu S
provide both programming and observag
other functions when the breaker is dgenerdl
e. A multi-button keypad to provi
the LCD of all trip settings. IS
f. UL Listed, CSA Certified, IE Agertified, field-installable,
interchangeable rating pl ot be necessary to
change or remove the tri unit @ change the trip rating.
[M%gjgetion features to prevent

N incorrect current sensor rating.
tion of a battery pack or test kit to

installation of a pl
g. Integral tesg,

the brea
h. (When ground-fault function shall contain a
memory ¢ ntegrate low-level arcing fault currents with

time to sum intermittent ground-fault current spikes.
.. A mechanjsm with provisions for sealing the rating plug, the
Ip unit, #d the "ENTER" key on the protective trip unit
ONpake the installation tamper-resistant.
nit shall be dual-rated for both 50 Hz and 60 Hz
eration. Noise immunity shall meet the requirements of
ANSI Standard C37.90.2.
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2) Adjustable short-time pickup and delay, with three
delay bands, and switchable It ramp and adjustable
instantaneous pickup.

3) Fixed high-range instantaneous pickup.

f. OPTIONAL: Adjustable ground-fault pickup and time delay,
with three delay bands, and switchable 't ramp.
g. OPTIONAL: Zone-selective interlocking [SELECT ONE]

(for ground-fault conditions) (for both ground-fault and

shorttime conditions).

4. The trip units for feeder breakers shall include the following
protective functions:

a. Adjustable long-time current settings.

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

¢. Long-time pickup warning indicator.

d. Trip targets for long-time, instantaneous (and short-time,
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 It ramp and adjustable
instantaneous pickup.

3) Fixed high-range instantaneous pickup.

f. OPTIONAL: Adjustable ground-fault pickup and time delay,
with three delay bands, and switchable It ramp.
g. OPTIONAL: Zone-selective interlocking [SELECT ONE]

(for ground-fault conditions) (for both ground-fault and

shorttime conditions).



5. The trip units shall include the following metering functions,
which shall be displayed on the LCD:

a. Current, rms (A or 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-ine 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.

6. OPTIONAL:
The trip unit shall include all of the following protective
functions. However, It shall be possible to disable, by
user-programming, any combination of unwanted protective
functions.

adjustable delay - 1 to 15 secands. ¢ O
b. Overvoltage, adjustable pickup - 110 to 150%, \
adjustable delay - 1 to 15 seconds.
c. Voltage unbalance, adjustable pickup - 10 t
adjustable delay - 1 to 15 seconds.

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

e. Reverse power, selectable di,
-10 kW to 990 kW, adjust

a. Undervoltage, adjustable pickup - 50 to 90%,

le pickup
a o 15 seconds.

7. OPTIONAL:
The trip unit shall include communi€ation capability as follows:
a. The trip unit throygh dedic&ted secondary terminals on the
breaker shall a communication port for communica-
tion with and a remote computer via the breaker
ommunication network and protocol.
tpoints, protective trip counts and other event
e retrievable by the remote computer.

8. Current sensors shall be mounted on the breaker frame andgshall
use encapsulated construction to protect against ggmage and
moisture. (For ground-fault protection of a f -w% system,
a fourth — neutral current — sensor shall beM e cable
compartment, and shall be compatible wi overcurrent

sensors.)

9. The trip unit's LCD and programrfigg furitions shall be operable
ropen or closed under a

at all times, even when the bregl®Rg, e
no-load condition. Metering fufi@gions, Bther than current, protective
relaying and communicati {IBs may require a separate

|
power supply withi lineup. The external power
plier's standard recommendations
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Guide Form Specifications

Breaker Protective System (Power+"Trip Units)
1. Each circuit breaker shall be equipped with a protective trip unit
system to protect against overloads, short circuits (and ground
faults) as specified in the following subparagraphs. The protec-
tive 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. As a minimum, the trip unit shall have the following features
and functions:

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

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

¢. All current sensing shall employ true rms technology for
detecting overloads, {short-time overcurrent conditions

and ground-fault conditions). K

d. The trip unit shall be equipped with long-life lithium
batteries — with automatic time delay shut-of es
provide observation of trip targets.”

e. UL 489 and UL 4893-SB2 Listed, CSA Certigied Y€K 947-2
Certified, field-installable, interchangeabl% s. It shall
not be necessary to change or remove gfe @muntt to change
the trip rating. Rating plugs shall co '@ 1on features to
prevent installation of a plug with @n Inc@rECt current sensor
rating. * &

f. Integral test jack for conneci Nanery pack or testkitto
the breaker.

g. (When specified) the unction shall contain a
memory circuit to intggrate4gw-level arcing fault currents with
time to sum interg nd-fault current spikes.

h. A mechanism jsions for sealing the rating plug and

trip unit t C%gkeNdie @8 tallation tamper-resistant.

.. The al-rated for both 50 Hz and 60 Hz
op oisggmmunity shall meet the requirements of
ANSI 37.90.2

| The trip unit'shall display trip targets for long-time, short-time,
instant.aneous and ground fault.”

*With optional Target Module
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3. The trip units for the main and tie breagers shall include the
following protective functige:

a. Adjustable long-time*eugemmSettings.
b. Adjustable lon ith four time delay bands.
c. Long-time pick% indicator.*
d. Trip targets d, short circuit (when specified),

and grouflhfaultfWhen specified).”

e. SELE HE FOLLOWING:
1) gjustab® instantaneous pickup.
Ad)eable short-time pickup and delay, with three

didy bands, and switchable 't ramp and adjustable
tantaneous pickup.
TIONAL: Adjustable ground-fault pickup and time delay,
ith three delay bands, and switchable It ramp.

. The trip units for feeder breakers shall include the following
protective functions:

a. Adjustable long-time current settings.

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

c. Long-time pickup warning indicator.*

d. 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 I’t ramp and adjustable
instantaneous pickup.

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

5. Current sensors shall be mounted on the breaker frame and shal

use encapsulated construction to protect against damage and
moisture. (For ground-fault protection of a four-wire power
system, a fourth — neutral current — sensor shall be mounted in
the cable compartment, and shall be compatible with the phase
overcurrent sensors.)
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