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POWER BREAK?® Circuit Breakers

Rugged, Durable Construction
Combined with Accuracy,
Versatility, and Coordination

The General Electric line of
POWER BREAK® insulated
case circuit breakers offers the
rugged, reliable type of system
protection critical for heavy-
duty applications. POWER
BREAK circuit breakers are
rated up to 200,000 amperes
rms symmetrical interrupting
capacity without fuses or cur-
rent limiters. The POWER
BREAK design consists of five
physical envelope sizes from
200 to 4000 amperes.
POWER BREAK is a versa-
tile breaker, designed for a
wide variety of applications
with features such as—tem-
perature insensitive tip units—
push-to-open and close but-
tons—maximum five-cycle
closing time—field installable
rating plugs to change ampere
ratings—U/L listed, field in-
stallable accessories—easy to
operate, rotary, stored energy
operating mechanism.

A full line of selective trip-
ping characteristics can be
used to provide overcurrent
protection from overloads,
short-circuits and ground
faults. Additionally, trip indica-
tors are available to aid in fault
diagnosis.

POWER BREAK circuit
breakers offer application flex-
ibility for ac as well as dc pow-
er systems with ratings up to
700 volts dc and 750 volts ac.

The custom tailored support
required for today’s exacting
applications is available with a
full line of POWER BREAK
draw-out structures, interlocks,
internal accessories, electrical
operators, connectors, and a
solid-state test kit.

ig 3.1 POWER BREAK Circuit Breakers




Features and Characteristics

Key Features

1. Increased Durability—
Safety of Operation
High-dielectric strength,
glass reinforced insulating
case.

2. High Arc Quenching
Capability
Supported steel grids sup-
press arcs and cool gases
rapidly, providing quick arc
interruption and extended
circuit breaker life.

. High Transient Voltage

Withstandability
Interphase partitions mesh
with breaker cover to com-
pletely isolate each pole.

. Preloaded Constant

Pressure Pivot
Eliminates braid whip and
fraying on high short-circuit
current and repeated
operations.

L 4
5. Positive “On-Off”” Posi- 7. y Close Operation—
tion Indication j ake

Green (OFF), Red (ON),
eliminates any question

\ r contacts. Allows 5
about the position of the cy@te maximum closing time
i

breaker contacts. m initiation of a close

. Simple, Stored Energ gnal.
Charging 8. Easy Open Operation—
Extra heavy duty, | Quick-Break
torque handle m iSm. Finger-tip “OFF” button in-

stantly opens the breaker
contacts.

9. Interchangeable Rating
Plug
MicroVersaTrip® RMS-9
programmers use a variety
of field installable rating
plugs to fix the frame con-

tinuous ampere rating.

Fig. 4.1 POWER BREAK® Circuit Breaker Key Features



Basic Configurations

POWER BREAK® is available
in three basic configurations:
MicroVersaTrip® RMS-9 solid-
state trip; MagneTrip™ dual
magnetic trip; and molded
case switch. Each con-
figuration is available in sta-
tionary or drawout construction
with a full complement of con-
trol and signaling accessories.
Standard rated breakers are
designed to meet the majority
of application requirements,
calling for moderate short cir-
cuit conditions. They are fur-
nished with grey case and
cover.

Table 5.1

Available Configurations

Hi-Break® breakers, on the
other hand, are specially de-
signed to withstand the high
stresses of, and safely inter-
rupt, very high short-circuit
current occasionally encoun-
tered. They are furnished with
black case and cover.

Special Hi-Break breakers
and molded-case switches are
available for system voltages
up to 750 Vac and 700 Vdc.

' - ‘Special std. -
Bre _HiBreak |  Break
Yes No Yes
1600 Yes Yes Yes No Yes
2000 Yes Yes Yes No Yes
2500 Yes Yes Y, Yes Yes
3000 Yes Yes S Yes Yes
4000 Yes® Yes® s@ Yes® Yes
( Draw-out construction only; stationary 4000A uses Ve i struction.
® 80% rated. \
POWER BREAK
Insulated
Case
AC Systems Only AC and DC Systems
600 Volts Max. 750 Vac Max.
700 Vdc Max.
Igcro;e;atl’nr MagneTrip Molded
MRS Digita Dual-magnetic Case
Sofid-state Construction Switch
Programmer
|_l_\ [ . | |
std Hi- Std Hi- Special std Hi- Special
Break Break Break Break Break Break Break Break
600 Vac 600 Vac 750 Vac 600 Vac 600 Vac 750 Vac
250 Vdc 600 Vdc 700 Vdc 250 Vdc 600 Vdc 700 Vdc

ig. 5.1 The POWER BREAK Circuit Breaker Family



Features and Characteristics (continued)

Manual Operation

L 4
The circuit breaker is charged
by a single 120° rotation of the Table 6.1 .
handle for 800, 1600, and Sequence of Operation
2000 ampere envelope sizes, . lndmtor‘ MainBr ak r Condition of ermissible
and by three 120° rotations for Contacts Charging Springs ‘ ng Function
3000 and 4000 ampere enve- OFF Open Discharged m may be charged
lopes. Each handLe movement | CHG (Charged) Open Fully charged acts may be closed
is a stage in precharging a "
spring-lgaded?rquick-%\a?(e, ON Closed dizs,?:géd ontacts may be opened

quick-break mechanism. To
close the breaker contacts,
and energize the load, simply
push the “ON” button. To

open the breaker, and de-en-

ergize the circuit, manually

push the “OFF” button. both

are provided on the front of

the breaker. Each stage of op-

eration (ON-OFF, “charged”) \
.

is clearly shown by an indica-
tor on the face of the circuit
breaker.

Fig. 6.1 800 Ampere Manually Operated Circuit Breaker



Electrical Operation

The appearance of an electri-
cally operated breaker is com-
patible with the manually oper-
ated POWER BREAK®. The
motor operator is integrally
mounted inside a heavy duty
insulated case.

A motor charge, spring-
close, stored-energy mecha-
nism assures positive and
complete closing of main
contacts.

Five-cycle maximum closing
time is standard. It fulfills re-
quirements for generator
synchronizing.

The independent charging
action allows the mechanism
to be charged without closing
the breaker.

Remote electrical or local
manual control (local controls
placed on front of breaker)
provide a completely separate
system of mechanical oper-
ating functions, duplicating the

L 4
control functions to “Open,” break r optional manual
“Charge,” or “Close” breaker. ar no special tools
A shunt trip is supplied as (o) r uxiliary handles
standard on electrically oper- u
ated breakers for the remote nual charging handle
electrical opening. (An under- i endent of the electrical

voltage trip device will be su mechanism. To engage
stituted upon request.) e handle for manual charg-
A terminal block is provi g simply depress the handle

for wiring control circui release button. Padlocking
mote operating stati provisions for “ON” button

A charging han and charging handle for pre-
ed as an integralfpa vention of manual operation of
electrically gper. breaker by unauthorized per-
sonnel is standard.

Manual operation with the
switchboard front panel in
place or the hinged door
closed, eliminates removing
the front panel or opening the
switchboard door for manual
operation.

Note: For electrical control
power requirements and wiring
diagrams see pages 35-37.

-, AT o g [
Fiy /1 3000 Ampere Elec

trically-Operated Circuit Breaker




Features and Characteristics (continued)

Draw-out Construction

TC and THC POWER BREAK®
draw-out circuit breakers are
for use in type TDOS and
THDOS substructures, provid-
ing the convenience and safe-
ty inherent in draw-out breaker
construction. They permit acti-
vation of a new feeder, rapid
replacement of a circuit break-
er, and facilitate inspection
and maintenance of the draw-
out breaker without making it
necessary to de-energize the
entire switchboard.

Features (see photos on 29)

1. Primary Disconnects:
Primary power is fed
through multiple finger pri-
mary disconnects when
connected to the primary
stabs in the substructure.

2. Secondary Discon-
nects: Control power is
provided through the sec-
ondary disconnects, 48
circuits max., in the test
and connected positions
only.

3. Wheels: The breaker has
rollers which allow the unit
to ride on the substructure
retractable rails for easy
removal and installation.

4. Draw-out Mechanism: A
racking shaft powers a
centrally mounted power
screw, through a chain

with an integral
square drive s

5. Wrench Interlock: This
interlock prevents engage-
ment of the rackifyg wrench

breaker contacts

. This prevents

w-out Position

ator: A draw-out
sition indicator indicates
ether the breaker is in
the connected, test or
disconnected position.

. Draw-out Interlock: This

interlock will trip a closed
circuit breaker. Tripping ac-
tion will occur in either the
connecting or discon-
necting mode.

. Rejection Feature: A

built in rejection feature
prevents insertion of a
breaker into an incorrect
substructure. This prevents
(1) insertion of a standard-
break breaker in a Hi-
Break® substructure, (2)
insertion of a higher am-
pere rated breaker in a
lower ampere substructure
(not shown).

. Programmer Discon-

nect Plug: This accessory
is provided only on Micro-
VersaTrip® RMS-9 draw-
out breakers to provide

zone selective integl®
for ground fault afé shg
time or ground gu y.
The programmc—N
nect is availa i
substructuresire to
accept MigigVel p
RMS-9 @ eaker
ro

unif®. Th mmer dis-
separate
for zone se-

sacrifice circuit
vailable through

. i g
0i
@secondary disconnect
drive, into a fixed nut in essory. This accessory
the substructure. A speci
speed wrench is supRli

can be added on any sub-
structure to permit up-
grading to MicroVersaTrip
RMS-9 breaker from a
MagneTrip™ breaker.

10. Padlock Device: Pad-

1.

locking is optionally provid-
ed to prevent movement
of the breaker in the test
and disconnected posi-
tions (not shown).

Shutters: Shutters are
provided as an accessory
to protect personnel from
inadvertently contacting
the primary stabs of an en-
ergized switchboard when
the draw-out breaker unit is
removed.

12. By-Pass Switch: A by-
pass switch accessory has
normally open (N.O.) and
normally closed (N.C.)
contacts, which change
state when the draw-out

circuit breaker is racked
from the connected tQ the
test position. The swilClyis
. . ; i
¢ Y n

tructlre is a self-con-
ined framework serving
stationary receptacle

r POWER BREAK draw-
out breakers type TC or
THC and provides con-
venience and safety inher-
ent in draw-out con-
struction. It permits easy
activation of a new circuit
in a spare compartment
(hole-filler), rapid re-
placement of a circuit
breaker, and facilitates in-
spection and maintenance
of POWER BREAK insulat-
ed case draw-out circuit
breakers without making it
necessary to de-energize
the entire switchboard.

The substructure is de-
signed for convenient
mounting, with holes pro-
vided for bolting on a shelf
or supports. Holes are also
provided in the primary
stab for bolting to busbars
or terminal lugs.

The substructure has re-
tractable rails which aid in
the installation of the draw-
out breaker.



Fig. 9.1 1600 A. Draw-out Circuit Breaker and S
structure

Fig. 9.2 Draw-out Breaker Rotated for Inspection

9.3 1600 A. Draw-out Circuit Breaker

Fig. 9.4 Substructure with Optional Shutters (Shutters
Partially Open)
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Trip Devices

MicroVersaTrip® RMS-9 Programmer

The MicroVersaTrip® RMS-9
system for POWER BREAK®
insulated case circuit breakers
consists of four parts: the pro-
tection programmer, flux-shift
trip device, current sensors
and rating plugs.

The programmer contains a
current sensor-powered, solid-
state logic unit and incorpo-
rates rotary adjustment switch-
es for up to nine functions, as
well as targets for mechanical
fault trip indication.

MicroVersaTrip® RMS-9 rep-
resents the latest technology
in digital solid-state
programmers.

RMS Digital Sensing
of Sinusoidal and
Non-sinusoidal

MicroVersaTrip® RMS-9 pro-
vides accurate overload pro-
tection for both sinusoidal and
non-sinusoidal currents by di-
rect measurement of the true
rms content of the current
wave. This is accomplished by
microprocessor digital sam-
pling techniques. Therefore,
the solid state microprocessor
is not affected by component
tolerance and does not require
compensation for signal dis-
tortion. Since the design is
based on complementary met-
al oxide (CMOS) technology, it

Flux Shifter P

Current Sensors

O

L 4

is less sensitive to extraneous  rectifigfS; ipduction heating,
noise produced by lightning, d ds that cause
instrumentation, radio, etc. n inug@iflal currents.

The solid state micropro-
cessor technology and fast %unction Trip Unit
analog to digital converters . .
make it possible to measure Iab!e with Various
the magnitude of the pha rotection Feature
current over a number of ti

periods within the cycl

MicroVersaTrip® RM The MicroVersaTrip® RMS-9

pling rate of 27 p r trip line of programmers pro-

each phase alloyfs f ors vides maximum breaker to

of less th ms breaker selectivity and custom

with distorti r the load protection. Short-time and
iqi Ground Fault functions include

ombinations

sam
Cl

sam ue provides the flexibility of coordination
the C system pro-  With and without an I°T ramp.
tect% ibution systems POWER BREAK® circuit
thaffinc c and dc variable  breakers are available with
sp drives, Standard Instantaneous

Programmer
9 Function |

Rating
Plug

~ig. 10.1 MicroVersaTrip RMS-9 System Components

A,



or High Range Instantaneous,
and Ground Fault. All pro-
grammers include a clear
plastic cover with provisions
for sealing for tamper-proof
installation.

Current Sensors

Three toroidal current sensors
provide maximum flexibility
and reliability with minimum
signal error. For sensors rated
2000A and less, the second-
ary output at rated input cur-
rent is 200ma; for 2500, 3000,
and 4000A sensors, second-
ary current is 400ma.

Flux-shift Trip Device

The flux-shifter is a low ener-
gy, positive action tripping de-
vice that is automatically pow-
ered and controlled by the
protection programmer. The
low energy signal from the
programmer counteracts the
strength of a permanent mag-
net in the flux-shifter, allowing
a spring to unseal the magnet
and trip the breaker.

Rating Plugs for Con-
venient Flexibility

All RMS-9 programmers utilize
a broad range of field-
installable rating plugs for
future up-rating capability,
minimum size cable selection,

and an extra degree of
coordination flexibility. \

L 4
XFMR G
N—_}
(=
wP
[
FACE PLATE
SWITCHES
LT TRIP
ST
COMPARATOR 10
I0C TRIP b FLUX
SHIFTER

Fig. 11.1 Programmer Components: Power Supply Board, Logic Board

11
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MicroVersaTrip® RMS-9

Programmer Tripping Functions

—_

. Current Setting—
Standard
2. Long-time Delay—
Standard
3. Long-Time Pickup Light
—Standard
4. Short-time Pickup—
Optional
5. Adjustable Short-Time
Delay with 12t IN or
OUT—Optional
6. Instantaneous Pickup—
Standard
7. Ground Fault Pickup—
Optional
8. Ground Fault Delay with It
IN or OUT—
Optional
9. Rating Plug—
Several plugs are available
to easily change the
breaker continuous am-
pere rating (see Table 13.2
and 18.2)
10. Test Jack (for use with test
kit cat. no. TVRMS)
11. Fault Trip Annunciators—
Optional
Not Shown:
« Adjustable High Range
Instantaneous—
Optional
« Zone Selective Interlock
Optional
Available programmer func-
tion combinations are
shown in Table 18.1

Table 12.1
Basic Frame Sele

I
A =
5N
B~
e
L
E .3

BHONT TIME PIOAUR

T W

TAGUND FAULT DELAY
TN Yy our

£ = SURRENT SRYONG:

SHO0T THIE DLLAY

‘YN 1T 0uY
BAX ITAK
Wy f

. Naren Mg
CAY, W0, Yoo WO
L e ”3’}'{
B (e

T i .
£ | 5. wo.

MicroVersaTrip® RMS-9 Programmer

ta@tionary or Draw-out, UL Listed, 100%
roVersaTrip® RMS-9 Programmer

Frame snim; Stationary Draw-out
Size (Amps) Standard Break | 'Hi-Break® . | Standard Break | = Hi-Break®
200 TP82SS THP82SS TC82SS® THC82SS®
800 800 400 TP84SS THP84SS TC84SS® THC84SS®@
800 TP88SS THP88SS TC88SS@ THC88SS®@
1600 ?600 1000 TP1610SS THP1610SS TC1610SS THC1610SS
1600 TP1616SS THP1616SS TC1616SS THC1616SS
200 2000 2000 TP2020SS THP2020SS TC2020SS THC2020SS
1000 TP2510SS THP2510SS TC2510SS THC2510SS
2500 2000 TP2520SS THP2520SS TC2520SS THC2520SS
2500 TP2525SS THP2525SS TC2525SS THC2525SS
3000 3000 TP3030SS THP3030SS TC3030SS THC3030SS
00 4000 4000 TPSS9640 THSS9640) TC4040SS THC4040SS

mall frame size.

p to 24 secondary disconnects. For up to 48 secondary disconnects, use Cat. No. TCL_ __ SS or THCL— __SS.
(3 4000-amp stationary breaker uses VersaTrip programmer.




Table 13.1

POWER BREAK" MicroVersaTrip® RMS-9 Programmer Characteristics

5, .6, .7, .8, .85, .9, .95, 1.0 of Rating Plug Amp (X)

Fixed at 1.1 of Current Setting (C)

2.4, 49, 9.8, 20 Seconds

15,2, 25, 3, 4,5, 7, 9, Muitiple of Current Setting (C)

.40 Seconds

y N

Delay (1t out)® 10, .21, .35 Seconds

Without Short-time 9

(Multiple of rating plug amps (X)) 15,2,38,5,7,9,10 1.5,2,3,5, 15,2 35,7,9
| With Short-time | -

(Multiple of rating plug amps (X)) 15,2,3,5,7,9,10, 13, 15 15,2, ,10,13 15,2,3 57,9

Frame Amp Rat  |eoo,1600,2000 @ [s0Omgpdh @ 0 4000®

With Short-time

(Multiple of frame ST rating (H)) 4. 6,810

F 800,1600,2000 4o |2s00M80c0 000 4000®

Pickup (Multiple of sensor amp

rating (S)) 2, .25, .3 35 4,45, 5, 6 ‘A 22, .24, 26, 28, .3, .34, .37 2, .22, .24, 26, 28, .3
‘Delay (2t in® .40 Seconds .

! Delay (It out)®

10, .21, .35 Secgfids |

X=Rating plug amps
C=Current setting
S=Sensor amp rating

® Time delay shown at 600% of current setting at lower limit of band. v
® Time delay shown at lower limit of each band. All tolerances ar 10%
® 4000-amp stationary breaker uses VersaTrip programmer. See foo @

@ Delay shown at 200% of pick-up setting at lower limit of band. 2

H=Frame short-time rating

round fault pickup does not exceed 1200 amps.
able 18.1, page 18 for available characteristics.

Table 13.2
POWER BREAK* Rating Plu

Frame Size et Rating Plug
(Amps) , {Amps) (X) o ..
TR25100 TR20S800

800 TR25150 TR20S1000
TR25200 2000 2000 1200 TR20S1200

1600 TR20S1600

TR4S150 2000 TR2052000

TR45200

TR4S225 400 TR10S400

800 TR4S250 2500 1000 600 TR10S600
TR45300 800 TR10S800
TR45400 1000 TR10S1000

800 TR20S800
300 ngfm 400 TR20S1000
400 TR8S400 2500 2000 1200 TR2051200
800 800 500 i 1600 TR20S1600
600 2000 TR20S2000
700 TR8S700

800 TR8S800 1600 TR2551600
2500 2500 2000 TR2552000
400 TR10S400 800 TR2552500
0 1000 ggg m}ggggg 2000 TR30S2000
1000 TR10S1000 3000 3000 2500 TR30S2500

3000 TR30S3000
600 TR16S600 1600 TR40S1600
800 TR165800 2000 TR4052000
1600 1600 1000 TR1651000 40000 4000 2500 TR40S2500
1200 TR1651200 3000 TR40S3000
1600 TR1651600 4000 TR40S4000

Draw-out breaker only.

13



MicroVersaTrip® RMS-9 Programmer
Tripping Functions (Continued)

Current Setting
(Long-Time Functicn)

Moving from left to right on
the current axis, Figure 14.1,
the upper part of the time cur-
rent curve is the long-time re-
gion. The current setting is
used to protect a circuit
against low magnitude over-
currents. The breaker trips be-
cause the current has exceed-
ed the current setting. If a
breaker is protecting a motor,
the accelerating time can be
accommodated by setting the
breaker to allow for a momen-
tary delay while the motor has
a chance to reach its normal
operating speed or full load
current.

Short-Time Function

The middle portion of the
curve is the short-time func-
tion. It is used to protect
against higher magnitude
overcurrents and low-level
short circuit faults. Overcurrent
due to short circuits is gener-
ally in the order of ten or more
times full-load current, and is
measured as symmetrical rms
(root mean square) short-cir-
cuit current.

Instantaneous
Function

At the bottom of the time cur
rent curve is the protectilg, d
vice’s instantaneous féncti

t

The instantaneous
determines the le
the breaker will trip
intentional time delay.
mediate interruption occurs
only as a result of a severe
overcurrent conditior,’such as
a high-levelSghort circuit, that
would d he electrical
system if rrupted.

oG

IME IN SECONDS

CURRENT SETTING
7X 8x
6X 85X |
5% 9X
95X
10X \
LONG-TiME
T
N PICKUP
I _‘[ 1/
1
J
AN j
\
\
AV
NAN \
\ \\\ T oul
7%,
'\
| N\
N\
[
E —
—»—vhr«w -
bt ‘ N
T O
+ + i\
UT SHORT-TIME
DELAY
Vg
\
,+
-
i I
3
e wh X 7 T TT TT
o o\ = u - H
L T IRl
MESE W\ 4 \ -
s ]‘\ = \(/ INSTANTANEOUS -
T Y PICKUP [
Lol il ¢ 3X 5X 1
N LI 2X >x I
117 i Il + —4J
\ | [ 15X 9x
OFF 10X 1]
ADJUSTABLE 15X 13X ::
FIXED -
i
! 11V, —
1
Al
4 Apphcation Determines End of Curve

567891 2 3 4 S 678910

MULTIPLES OF CURRENT SETTING. C

4 5 678910

MULTIPLES OF INSTANTANEOUS PICKUP

ig. 14.1 Time Current Curve Definition —- Overload and Short Circut




I°t Function

An 2t function is available with
MicroVersaTrip® RMS-9. This
provides a ramp function
(t=constant) in the short-
time and ground fault charac-
teristic (see Fig. 15.1) that al-
lows maximum coordination
with downstream thermal-mag-
netic protective devices that
follow a curve instead of a
square path. The It function
also allows tighter motor pro-
tection by accommodating the
transient inrush while the
short-time pickup remains just
slightly higher than the steady
state starting current. In other
words, the path follows the hy-
potenuse instead of the right
angle. When the square short-
time path might intersect with
a downstream fuse or breaker,
the PPt function permits the
short-time delay path to veer
in front of the time current
curve for the downstream de-
vice. Without this function, co-
ordination and selectivity
would be difficult to attain.

Ground Fault
Protection

A ground fault is unintentional
current flowing from a circuit
through a conducting path to
ground. It is usually of a low
magnitude (less than the long-
time pickup value) and not
sensed by the protective gde-
vice. Using modern elegiro
trip devices, protectiogfagains

and delay functions added
the circuit breaker’s fault inter-
rupting capability. Befqge elec-
tronic trips e on the

scene, a x collection of

eeded to

out allow full selectivity,
ring that only the breaker
losest to the ground fault will

L 4
trip. Addition of zone selective
interlocking for the ground
fault function further enhances
this protection by permitting
“timed” tripping and closer
back-up protection. 0
5 678851
1000
900
80O
700
600
500 -t L
400 :
300 j
] I i
200 —— —
TN . @ il
xgg OFF 55 :L;’::
% 6 3]::_
&0 4
50 H 4
] smss
N - s HHE
e, T
th
GROQUND FAULT DELAY |+ sw)
Z ¢ v FTIN  FTOUT 5;5_,
5 )}_ i MAX MAX [ 1 C
&» I S INT INT ___:_
@ . 7 M‘N i ::j:
YN 1T
3 4]
) 4
2 /[/ i t—t—i
o 7]
] P\ Zour »
‘ AWAN T
s AN
4 AY
- Y
3 L I [ T
ey I do 4 1]
11 — i AN O [
2 11 I J U i i § 1
N LT T 17 [
")[ ~
, ™ $
09
08
07
o6
05
o4
03
02
ot
S 67891 2 3 4 5 678910 20 30 405060708090

Fig. 15.1 Time Current Curve Detection — Ground Fault
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MicroVersaTrip® RMS-9 Programmer
Tripping Functions (Continued)

Current Setting
(Standard)

The adjustable current setting
varies the level of current the
breaker will carry indefinitely
without tripping. It is adjustable
in eight steps from 50-100%
of rating plug rating.

Long-Time Delay
(Standard)

This long-time delay ad-
justment varies the time it will
take the breaker to trip under
sustained overload conditions.
It provides the function of
withstanding momentary over-
loads such as motor starting,

Long-Time Pickup
Light (Standard)

The long-time pickup light pro-
vides visual indication that the
breaker is experiencing an
overload condition. Indication
is provided by a light-emitting
diode (LED). Light flashes
when current value is 95% of
pickup and is on continuously
at 100% of pickup. Saves test
and system start up time.

Short-Time Pickup
(Optional)
This short-time pickup ad-

justment controls the level of
high current the breaker can

O

L 4
Short-Time Delay currgscondition, thereby mini-
(Optional) @ﬁg :eoqﬁ?;?n?éi?"-
The short-time delay ad-
justment is used in conjunctio Range
with the short-time pickup set- tantaneous

ting to provide a further re-
finement of coordination be-
tween circuit breakers. It
establishes the time j
the breaker will wai
sponding to the
current level seléc
short-timgptrip #oi

ptional)

Includes adjustable short-time
pickup, adjustable short-time
delay and a high-level in-
stantaneous setting is ad-
justable in four steps from 40
to 100 percent of the circuit
breaker frame short-time rating
permitting maximum use of the
breaker’s short-time capability.
This high level instantaneous
function increases system pro-
tection without losing

welding, or other overcurrent carry for short periods of time selectivity.
conditions without interrupting without tripping. Permits down-
the service. stream breakers to clear sho nal time delay (0.025
circuit faults without trip nds or less). This immedi-
out the upstream pro @ e interruption occurs only as
device. a result of a severe over-
| )
CURRENT SETTING LONG TIME DELAY
7X 8X 2 3 &\'
6X 85X 1 4
195X
1.0X
h L
A A
N N
Fig. 16.1 Current Fig. 16.2 l_.ong-Time Delay
N\
AN
W
SHORT TIME PICKUP B
. 25C 3C
RATING PLUG 2C 4C
CAT. NO. TR40S3000 15C s
X =3000 A TEST '
S=4000 A . O 7c
PICKUP ¢
Dh

Fig. 16.3 Long-Time Pickup
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Fig. 16.4 Short-Time Pickup



Ground Fault Pickup
and Ground Fault
Delay (Optional)

The ground fault pickup ad-
justment controls the level of
ground fault current at which
circuit interruption will occur.
To comply with the 1987 Na-
tional Electrical Code (NEC
230-95), no trip point exceeds
1200 amperes. The common
square knee of the curve can
be replaced with an PPt func-
tion to facilitate coordination
with downstream devices such
as thermal-magnetic breakers
and fuses whose time-current
curves do not easily relate to
the square-shape sensing
characteristics common to sol-
id state trip devices.

The ground fault delay ad-
justment is used to add a pre-
determined delay in time to
the trip point once the ground
fault pickup level has been

reached. This provides tripping
selectivity between main and
feeder or other downstream
breakers. The ground fault unit
also includes as standard se-
lectable inverse I°t ramp to
substantially improve coordi-
nation with downstream pro-
tective devices such as fuses
and thermal magnetic circuit
breakers.

Memory Circuit

Because of the highly inter-
mittent and erratic nature of
arcing ground faults, a memo-
ry circuit has been incorpo-
rated in all MicroVersaTrip®
RMS-9 ground fault sensing
circuits as standard. The
memory circuit integrates arc-
ing fault current with time, es-
sentially summing the i
mittent ground curreni$Spike
In the diagrams, it D
seen how the me
tion works.

SHORT TIME DELAY

T IN I’T OUT
MAX MAX

N

4 2t

O

L 4

Diagram A shows a typical dela#Circuits are reset with
ground fault with half-cycles, ev sSing cycle.
whole cycles and multiple cy- a C shows response
cles missing, as normally oVersaTrip RMS-9
occurs. fault circuits to the

Diagram B shows trip re- ground fault; the circuit's
sponse of a typical ground mory carries through the
fault function which doegynot missing cycles and generates
include memory. The bre a trip signal after the preset
never trips because time delay.

> o

- -
A
>

b

A
b

!ﬁ

Sl L L
Fig. 17.3 Ground Fauit Pickup
£
GROUND FAULT DELAY (4
PTIN  1*TOUT [
MAX MAX l[ %
INT INT [ 4
@ 1
MIN MIN i
ri
P It
L1
g SLOPE
4N
t
t
]

Fig. 17.4 Ground Fault Delay

INSTANTANEOUS P‘CKUP

5X
23
X 9X
OFF 10X

15X 13X

8

@a%-%—m_; t
Ground Fault

Trip Line

AAA ¢
Ground Fault Without
Memory

—>
@ Ground Fault Response
with Memory

Fig. 17.2 Instantaneous Pickup

Fig. 17.5 Memory Circuit
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MicroVersaTrip® RMS-9 Programmer

Tripping Functions (Continued) c ,
OVERLOAD SHORT CIRCUIT  GROUND FApLT
Fault Trip Indicators that the system must now en-
) ) dure the stress of the high
Indicators are designed to re- current fault until time-out
duce system downtime by occeurs. TRIP
analyzing any overcurrent fault The Zone Selective Inter- INDICATOR
and identifying its cause. Me- lock module, Figure 18.2, re- PUSH TO
chanical pop-out type indica-  ceives a signal from a down- RESET
tors are available on the pro- stream MicroVersaTrip@
grammer for identifying over- RMS-9 programmer (Logic 0)  Fig. 18.1 Fault Trip Indicggs
|Oad or ShOf'( circuit over- Wh|ch causes the modu|e to
current faults when breakers  transmit a low-level interlock
are ordered without integral signal to a MicroVersaTrip ce
ground fault.protectlt?n. In.dlca' RMS_Q programmer upstream_
tors are available to identify The interlock signal activates ™ M
overload, short circuit and the LED portion of an LED- Vv
ground fault trips — for break-  Transistor Opto-isolator in the T
ers supplied with integral upstream programmer causing i
ground fault protection. See the fixed delay band to shift M S No
Figure 18.1 from “MIN” to the program- v 0
mer delay band setting (Figure plll- 2o T_ _____

Zone Selective 39.1 and 40.1). Both the Short-

i Time and Ground Fault func- M

t

Interlocking tions are capable of being )_E ZSIM No.2
The standard means of ob- interlocked. L e — -
taining selectivity between Zone selective interlog _1 M
main and feeder breakers is is available for the gro ZSIM No. 3
by incorporating programmers function only, or for t 3 CB4
with time-coordinated trip fault and short time togSther. Zone

characteristics. This consists = o & | 0 | T
of setting the farthest down- ;
stream breaker with a small Ratmg PIUg @
time delay, and progressively (Standard)
increasing the time delay as i i ﬁ‘#:“output” from Programmer
\' « "
T Input” to Programmer

you get closer to the main
ZSIM

(=F

protective device. The dis-
advantage in this method is

Downstream Upstream
Connections Connections
— Bus —— Wiring

Table 18.1
POWER BK*’“f R

Fig. 18.2 Multi-Zone Interlocking

Adj. LT delay, adj.
None instantaneous
S Adj. ST, adj. instantaneous
or
X X < o |Adi ST, fixed
X X X instantaneous
X & X X X G® | Adj. GF, 3-phase, 4-wire
X X X X X or
X X X G3 | Adj. GF, 3-phase, 3-wire
X X X X A2 Targets — overload, short
X X X X circuit
X X X X X or .
X X X X X X A3 Targets — overload, short
X X X X X X circuit, GF
Range Instantaneous
@ Available VersaTrip 4000-amp sta-

X X X X tionary breaker characteristic suffix.
X X X X X
X X X X X X
X X X X X X




MagneTrip™ Trip Unit

POWER BREAK® with The second armature, re-
MagneTrip™ features dual strained by a mechanism, will
magnetic trip construction suit-  not trip the breaker during
able for ac or dc voltage overload currents. However,

applications. All breakers are when a short circuit occurs,
UL listed as 100 percent rated  magnetic forces overcome the
(TPMM, THMM) breakers-Ref.  restraint put on the armature

NEC-220-10. Two tripping by the mechanism and cause
functions are supplied per the armature to close instan-
pole, each independently ad- taneously, overriding any time
justable; adjustable ampere delay in tripping the breaker.
setting (70-100%) plus either Each function is contin-
adjustable instantaneous or uously adjustable with positive
fixed instantaneous with ad- stops at the low and high
justable short time. ends.

The dual-magnetic trip con- All adjustable trip functions
struction consists of twin ar- are front-accessible and

matures hinged to a laminated  shielded by a protective cover
magnetic structure. One arma-  to avoid unauthorized entry.
ture is fastened to a dashpot.
The fluid inside the dashpot is
a silicone based oil that has a
negligible viscosity change
over a broad range of temper-
atures ensuring ambient insen-
sitivity. During overload condi-

tions, the oil-dashpot acts as a
long time delay, allowing tran-
sient overcurrents to occur
without tripping the breaker.

? LIN
MECHA
LONG INST.
THOE ADJ.
ADJ.
ﬂ T
e
L—J S——
& LOAD
o191 Dual-Magnetic Trip Schematic Fig. 19.2 POWER BREAK with MagneTrip, 1600A (with

trip adjustment cover removed)



Tnp Devices (continued)

MagneTrip™ Trip Unit (Continued)

Adjustable Trip

Characteristics

® Ampere Setting
The ampere setting adjusts
the value of current the cir-
cuit breaker will carry indefi-
nitely without tripping. The
long-time delay rating is a
direct function of this
setting.

8 |nstantaneous Trip
The instantaneous trip set-
ting provides immediate in-
terruption of high over-
currents (short circuits) in
26 milliseconds maximum
(1.56 cycles). Its adjustment
range is a function of the
breaker nameplate ampere
rating and independent of
ampere setting. A fixed in-
stantaneous override is ap-
plied to breakers ordered
with adjustable short time.

® Short-time Delay
The short-time delay ad-
justment automatically com-
bines pick-up point and de-
lay time. It is used to
introduce a slight delay at
higher current levels for
greater system coordination
purposes. This permits the
downstream feeder to clear
the fault rather than the
main. A fixed instantaneous
override function is
standard.

Table 20.1
Trip Characteris

Special Purpose
MagneTrip™ Breakers

POWER BREAK® is available
for 700 volt dc and 750 volt
ac application. These are all
of 3-pole construction with
MagneTrip dual-magnetic trip
units. These units are not UL
listed since they are beyond
the normal scope of UL 489
voltage ratings.

Used for disconnect pur-
poses, POWER BREAK mold-
ed case switches are con-
structed without automatic
overcurrent sensing mecha-
nisms. All other POWER
BREAK features have been
incorporated.

High DC Interrupting
Ratings

The 2500-4000 A Mag @
dual-magnetic frame siz8

cuit breakers have ted
dc ratings up to 200k 0-
vdc and 65ka @ 6

Table 30.3.

&

QmeTripTM Trip Unit

Fig. 20.1 MagneTrip Interchangeable Trip Unit for 2500

and 3000 A frames

NN

tong Short-time : Adjustable Optional
Frame Curr Setting - time — Instantaneous . Fixed
Size Ratings (Multipte of " Delay Pickup Delay - Pickup Instantaneous
(Amps) (Amps) Current Rating) (Seconds) {Multiple of (Seconds) (Multipte of Override.
@ ‘Current Rating) ® Current Rating) {Amperes)
200,400,600 3-10 3-10
1600 800,100 0.04 None
3-8.2 3-8.2
3-75 3-7.5
3-10 3-10
3-8.2 3-8.2
0.7-1.0 4 3-75 3-75
3-6.8 0.07 3-6.8 42,000
2.3-55 2355
3-5.3 3-5.3
25-45 25-45
2.2-4 2.2-4

20

ime delay shown at 600% of breaker current rating at lower limit of band.
Time delay shown at 10X of breaker current rating at lower limit of band.



Accessories

Stationary or Draw-out Breakers

Warning: When installing ac-
cessories, the breaker must
be completely deenergized
and disconnected from the
electrical circuit. This is man-
datory because breaker must
be “ON” during certain stages
of installation and testing.

Limited Access “ON”
Button (Factory
Installed)

The limited access (con-
cealed) “ON” button (Fig.
21.1) provides limited manual
accessibility to the “ON” but-
ton. It allows the breaker to be
turned ON by qualified person-
nel by use of 1/8” diameter
pin or rod. Manually operated
devices may be ordered with
an electrical accessory closing
solenoid for remote closing
operation.

Remote Close
Solenoid (Factory-
Installed)

This accessory provides an
electrically operated solenoid
which, when energized, closes
the breaker. It is suitable for
control interlock schemes in -
which manual closing cap-
ability would be hazardous or

not desirable. Manual close
button is provided.

Padlock Function
(Factory-Installed)

The OFF button padlock provi-
sion (Figure 21.2) prevents
charging of the mechanism.

The OFF Button Padlock
with Door Interlock is designed
to prevent the panel door
opening with the breaker
“ON” or “CHARGED.”

MicroVersaTrip®
RMS-9 Programmer
Sealing Provisions

All Power Break breakers with
MicroVersaTrip® RMS-9 pro-

grammers have a sealable,
clear plastic cover over thg

programmer. Sealing ma @

accomplished by attacl
ri
n

sealing wire throug
grammer window an
of the programmer,
through the screwie:
shown in Figure 2

OFF BUTTON PADLOCK DOOR INTERLOCK
(RETRACTED) (IN LOCKED POSITION)

Fig. 21.2 Padlock Function

Terming @
(Facto ed)

Up Ccessory circuits
can e ted on optional
tegmina ds.

LIMITED ACCESS TO ON BUTTON

Fig. 21.1 Limited Access “ON’ Button

/.

-

SEALED
PROGRAMMER

Fig. 21.3 Programmer Sealing Provision

21
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Accessories (continued)

Stationary or Draw-out Breakers (Continued)

Kirk Key Provision
(Factory-Installed)

The Kirk Key provision pro-

vides mounting means for cus-
tomer supplied locks. On 800-

2000A frames a slide covers

the OFF Button when the bolt

is extended and the key re-
moved. On 2500-4000A
frames, key action works di-
rectly on tip mechanism.

»

Frame Size
(Amps)

Mounted on

00

)
2 TypeF, front of
3 zero-bolt breaker
4 projection, cover
retracted and
1 key retained Bottom-fed
only
MagneTrip
6 Type F or FS, and
one-inch bolt Molded Case
projection, Switch
TSK26 6 r:;ra«r:;?:i::dd MicroVersaTrip
y RMS-9 only

Fig. 22.1 TPKO1 on 80CA Fra

BREAKER
MOUNTING
HOLES

Cirgliit Breaker

NUMBER OF LOCKS USED.)

[t 1.375" DIA.
TYPICAL HOLES
Totes (AS REQUIRED,
. | DEPENDING ON
REAR SIDE !
VIEW VIEW 1.50 TYPICAL
TOP Feg INSTALLATION FIRST LOCK LOCATION
— 1.50 TYPICAL
e (o ool
TA = T
G 14.62" ﬂ U
REAR SIDE
VIEW VIEW

BOTTOM FEED INSTALLATION

. 22.2 Recommended Panel Cut-out — 2500-4000A

Breakers

Fig. 22.3 TSK26 on 2500A Frame Circuit Breaker




Control Leads Table 23.1
On stationary breakers, the Circuit Breaker Accessory Lead Color Code
control leads of internally - |t

mounted accessories exit the
breaker in “pigtail” non-termi-
nated form with 30-inch leads. Shunt Trip Black
Optional' terminal blqcks can Undervoltage Blue
be specified for stationary Release
mounted breakers. For draw- White-Common
out breakers, these leads are Auxiliary Red-OPEN (NO)®
terminated at the secondary Switch Brown/White-CLOSED
disconnect blocks. All leads (NO®
are color coded as shown in Overotaront ;‘:ﬂgé’zg‘;@mﬂo)@
Table 23.1 Lock-Out) Brown-CLOSED (NC)®
Phase Line End
Undervoltage Release A Red
DeViCG (UVR) Biown Fuse Trip B Blue 6
(Field-Installable) c Yellow
The undewo“age release de- Closing Solenoid White-Common *
vice is used to open the circuit (Ma"“g'ns;a"'ces g';cn"g'zgggf a_ 8

breaker when the supply volt-

age drops to 35-70 percent of NC - Normally closed when : n “OFF” position.
the rated voltage. Resealing of @ NO - Normally open whe bife

the undervoltage release coil condition.
requires 80 percent of rated NC - Normally closed Wihen t breaker is in an overcurrent tripped
coil voltage. condition.

Table 23.2
Time Delay Unit For

UVR

The time delay unit prevents
nuisance tripping due to mo-

mentary loss of voltage. Two - o 5000 OEO"SG 25 watt
units with adjustable time de- ; _ Pt 15,000 Ohme, 50 watt
lay are available—Cat. No. — 25 20,000 Ohms, 50 watt
TD110A530 has 0.1 to 0.5 211 — none
seconds delay and Cat. No. 104 - none
TD1000 has 0.1 to 1.0 sec- e _ none

onds delay. Both units have 250 Vdc® 24 - 5,000 Ohms, 25 watt
120 VAC 'nPUt and 125 ternally mounted dropping resistor supplied with device

output and must be u wi
the 125 Vdc UVR cdfalo

number. RESETTING TRIP

SURFACES SLIDE
Table 23.3 e
UVR Time Delay s gngé

Units 2 4

Fig. 23.1 Undervoltage Release Device (2500-4000A Fig. 23.2 Delay Unit,
shown) TDA110A530 23



Accessories (continued)

Stationary or Draw-out Breakers (Continued)

Shunt Trip Device Bell Alarm with short circuit or ground fault
conditions only. Switch ele-

(Field-Installable) Lockout (Factory- ment ratings are identical o %
Installed Only) \

The shunt trip device provides those listed for Auxiliary

remote control capability to trip Single-pole, double-throw (AB- S.wi.tch /_\ccessories. Bell alarm
the circuit breaker. A cutoff type) switch element. Used for distinguishes between over-

switch is supplied as part of remote indication of breaker current trip and manual/shu
the shunt trip to automatically trip when caused by overload, UVR trip.

remove power from its coil

when the circuit breaker is
tripped.

Sl

Table 24.1
Electrical Data for Shunt Trip Devices

G44 120 Vac 20 2.25
G44 240 Vac 20 4.50
G8 480 Vac 313 1.64
G8 600 Vac 313 2.05
G39 12 Vdc 1.6 6.90
G40 24 Vdc 5.2 2.18
G43 48 Vdc 20 1.09
G45 125 Vdc 130 1.00
G42 250 Vdc 658 0.40

RIP SLIDE

TRIPPED
POSITION

-

PUSH TRIP SLIDE
UP TO RESET

Ig. 24.2 Shunt Trip Davice (2500-4000A Shown) Fig. 24.3 Bell alarm with lockout (2500-4000A Frames)
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Blown Fuse Trip
Device (Field-
Installable)

The blown fuse trip device
(three-coil shunt trip) is in-
tended for use in applications
where breakers and fuses are
used in series. This accessory
prevents single-phasing condi-
tions by monitoring the fuses
and automatically tripping the
circuit breaker when a fuse
blows. It does not protect from
single-phasing of the power
source.

Each coil of the blown fuse
trip device is wired across a
fuse so that the voltage
across an open fuse energizes
the solenoid core, releases the
spring biased latch and trips
the breaker. The fuse must be
replaced and the breaker reset
before it can be reclosed.

If the breaker is closed on
an open fuse, the blown fuse
trip device will automatically
open the circuit breaker.

RED LEAD

WHITE LEAD

BLACK LEAD

I
[
[
[ BLUE LEAD
|
|
|

I YELLOW LEAD

Fig. 25.1 Blown Fagse

SURFACE

RESETTING

Auxiliary Switch
(Field-Installable)

The auxiliary switch is used for
remote indication of breaker

main contact position—OPEN
or CLOSED. No distinction
made between an opengr

tripped mode. A maximu
12 switches can be j
per breaker. Each i
pole, double-thrg
and rated as sffo

25.1. Twi it8

able 25.1

Auxiliary Switch Electrical Data

240 Vac Max.
250 Vdc Max.

N

Elements
6A at 240 Vac

1/4A at 250
volts dc

1/2A at 125
volts dc

600 Vac Max.
250 Vdc Max.

6A at 600 Vac
1/4A at 250
volts dc
1/2A at 125
volts dc
Not UL listed

ce Wiring Diagram

TRIP SLIDE

Fig. 25.2 Blown Fuse Trip Device (2500-4000A Shown)

Fig. 25.3 Auxiliary Switch

25
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Draw-out Breakers Only

Disconnects

Primary power is fed through
multiple finger primary discon-
nects when the breaker is in
the connected position.
Control power is provided
through the secondary discon-
nects in the test and con-
nected positions only. Table
26.1 shows the number of
secondary disconnects re-
quired for each auxiliary device
installed in the circuit breaker.
Breaker secondary discon-
nects are supplied when the
auxiliary devices shown in
Table 26.1 are ordered with
the breaker. Secondary dis-
connects are factory as-
sembled to the breaker ele-
ment, but are shipped
separately for field mounting
to the substructure element.
Programmer disconnects
are available for all sub-
structures required to accept
MicroVersaTrip® RMS-9 draw-
out breaker elements, and al-
low separate circuit points for

Table 261
Number of Secondary
Required per Auxiliary

Neutral Sensor Leads (MicroVersaT
Electrical Operation
Auxiliary Switch per Element
Undervoltage Release
Bell Alarm
Shunt Trip
Blown Fuse Trip
Remote Close Solenoid
Remote Charge Indica

NOTE: MicroVersaTrip RM
secondary disconnect p8
leads. (Position A, B on BIO

Table 26. ¢

zone selective interlocking
functions. Table 26.2 shows
the availability of substructure
disconnects for MicroVersaTrip
RMS-9 remote function zone
interlocking and for auxiliary
devices.

Control Circuit
Numbering and
Locations

Secondary disconnect control
circuit numbers and locations
are determined by using circuit
index card, GEJ-3038 (for
MicroVersaTrip RMS-9) or
GEJ-4672 (for MagneTrip™ or
molded case switches). Index
Card GEJ-3038 is shown in
Figure 27.2.

When a limited number of
accessories are installed, the

circuit index position is ad
vanced to the iowest pq @

position number in the,ord
shown on the circuit in

card. 2
@s

) L 4
Disconne
Device

rip® onl

NWONWNWDN

breakers are provided as standard with
for possible neutral current sensor
A).

isconnects
; 48 circuits maximum per draw out

R
TDOSDES®
TDOSD6B

ubstfiture Disconnect for MicroV
ith Zone Interlocking, Z1 or Z2 Su

ersaTrip RMS-9

ffix TDOSVDO4

separately.

econdary disconnects for substructure portion must be ordered and priced

Fig. 26.1 Front View of 1600A Showing Secondary
Disconnects

Fig. 26.2 Rear View of Above



Referring to the example in
Figure 27.1, a MicroVersaTrip®
RMS-9 breaker is electrically
operated and has a shunt trip,
a two-stage auxiliary switch
and a bell alarm. Positions A
and B on secondary discon-
nect block A are reserved for
the neutral sensor leads,
whether used or not. The re-
maining four positions on
Block A are used for terminal
numbers 1—4 and terminals 5
and 6 are positioned at the
first two positions on Block B.
Next the six leads for the two-
stage auxiliary switch are
brought to the remaining four
positions on Block B plus the
first two positions on Block C.
Next the three bell alarm
leads (terminal numbers 33-
35), are placed in the next
three locations on Block C. Fi-
nally, the shunt trip (terminal
numbers 36 and 37) are
placed in the last location on
Block C and the first position
on Block D.

By-Pass Switch

A by-pass switch is available
with normally open (N.O.) and
normally closed (N.C.) con-
tacts which change state be-
tween the connected and test
position. The switch is avail-
able in 4, 8 or 12 circuits, each
consisting of half N.O. and
half N.C. contacts.

Shutters
Shutters are avaj

tently contacting the pn
stabs of an energized switch-
board when the drgv-out
breaker iggwithdrawn and

cessories

w-out breaker and

ture is available with

optional accessories

sometimes required for specif-
applications:

B Padlock Device

L 4

| Lifting Bar
Provides safe, easy removal
of breaker from
substructures.

® Racking Tool
Engages the end of the
draw-out racking shelf to
crank the breaker into or
out of engagement with the
substructure primary studs.

Prevents engagement of
the racking shaft wrench.

B Mechanical Interlock

NE AL

SOR (RESERVED) (A-B)
ALLY OPERATED (1-6)
P (36-37)
IARY SWITCHES (7-12)
LARM (33-35)

Provides interlocking of two
breakers in (1) the same
vertical section or (2) in ad-
jacent sections.

CHARGING ~

CLOSING ~

STAGE 8

" COMMON
“ sTAGEA
hd STAGE 8

” STAGE A

&

ondary Disconnect Block Locations
wn in Substructure)

-30388

CESSORY DEVICES
INAL NUMBERS

WIRE COLOR

SLACK
wHITE

rOwER Clcuit (1]

BLACK
WHITE
Bwe
THIOW

D
BROWN/WHITE *
WHITE

SROWN/WHITE®

COMMON  WHITE

(]
ol STAGES _SROWN/WHITE*
K COMMON WHITE
- STAGEA  RED
~ STAGE S BROWN/WHITE®
- - COMMON WHITE
E 0 " - STAGE A  RED
n_- d STAGE 8 BROWN/WHITE®
2 " “ COMMON  WHITE
Eh 2 bl STAGE A  RED
4 " - STAGE 8 SROWN/WHITE*
28~ - COMMON  WHITE
Eu - - STAGEA  RED
7 -~ STAGE 8 ABOWN/WHITE®
E ET I - COMMON  WHITE
29 - STAGE A  RED
0 = - STAGE 8 4ROWN/WHITE®
m 31 UNOERVOLTAGE RELEASE 3
32 L] L] [ (U
33 $ELL AUARM SWITCH Tommon YILOW
Ehu . . - STAGE A PURMLE
33 L » STAGE 8 SROWN
C: 38 SHUNT TRIP [N
A siAcK
40 3-COM SHUNT TRIP "0
aH o L4 L4 REOWN/WHITE®
- - - stue
m e o o wHITE
44 * - - YelLLOW
m“ - - - stack
44 AUX. SWITCH  COMMON  Whire
rod? - - STAGEA 0D
“o - hd STAGES  BAOWN/WHITE «
o» - - COMMON  WHITE
Eh 0 - s STAGEA  rED
5" " STAGES  BAOWN/WHITE*
2 COMMON  WHITE
‘ot " STAGEA RED
4 i STAGE 8 SROWN/WHITE*
8 - - COMMON  WHITE
Ep— - - STAGEA 88D
LA - STAGES  BROWN/WHMITE®

“Formerly Geoen Wire **Formerly Located 5

8 & 59 Respactivaly

TERMNO. DEVICE WIRE COLOR
~Pe 60 SNUNT TRIP stacx
LAe4) SHUND TRIP SLACK
MANUAL QUICK CLOSE ACCESSORNES
42 REMOTE CLOSE SOLENOID ORANGE
43 REMOTE CHARGE INDICATION BLACK
84 COMMON wHITE
43 REMOTE CHARGE INDICATION SLACK
44 COMMON WHITE
TAULT (TARGET) ANNUNCIATORS-MICRO VERSATRIP
[ —aes GROUND FAULT GREEN F
— 04 - - GREEN o=
—e &7 SHORT CIRCUIT /D Zy
— o R . RED EES
—— 69 OVERLOAD YELLOW z=
— 70 - - YELLOW 71
— 71 (ONG TimE DELAY SLUE co
— 72 . - BLUE m
* - T T i3
MICROVERSATRIP
— 7} = INPUT-GROUND FAULT T WHITE N
— 74+ - > +  Green faged
— 7S = OUTPUT-GROUND FAULT =  WHITE mo
—— 75 + - - + rep o2z
—_— 77 - INPUT-SHORT TIME = WHITE ,I'E b
— 78 + - - +  YELUOW o=z
— 7 - OUTPUT-SHORT TIME = WHITE 30
| e 00 + % g + MUE &
8 AUX SWITCH  COMMON Wit
O " STAGEA RED
B COMMON WHITE
O STAGE & #0
e COMMON whitE
be 5 STAGE A RED
v COMMON whate
o STAGE A ”0
= COMMON WHITE
e % STAGE A #0
el COMmmMON WHITE
e STAGE A "0
=R COmmsOn WHITE
» STAGE & BROWNWHITE
3 COMMON WHITE
% STAGE & SROWNWHITE
v COMMON wHITE
" STAGE 8 BROWN/WHITE
" COMmMON WHITE
1% STAGE B AROWN/WHITE
101 COMMON WHITE
02 STAGE 8 SROWN/ WHITE
103 COMMON wiTE
104 . STAGE B BROWN/WHITE
EPIC MICROVERSATRIP FUNCTIONS
= 105 HOMENET-E GREEN
== | 08 HOMENET-C YELLOW
@107 VOLTAGEC PHASE RED
=108 VOLTAGE-B PHASE WHITE
=@ 109 VOLTAGEA PHASE BLUE
|~=®110 -24Vdc BLACK
*- |—eiil +24vdc RED

ZONE SELECTIVE INTERLOCK FUNCTIONS—
MICROVERSATRIP RMS.9
=8 73 - INPUT  GROUND FAULT AND/ ~ WHITE
-8 74 + INPUT OR SHORT TIME +GREEN

=@ 75 - OUTPUT  GROUND FAULT AND/ - WHITE
@ 76 + OUTPUT OR SHORT TiME + RED

'CONNECTED THRU PROGRAMMER DISCONNECT ON D.O DEVICES

NOTE: All accessory contacts are shown with the circuit
‘breaker in an overcurrent tripped condition.

Fig. 27 2 Index Card for Controt Circuit Numbering and Locations
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Application Data

Current Rating Factors

Minimum circuit
breaker current rating
lcg = | xXAxBxCxDxE
where:

I, = Actual full-load current
or RMS current

A = Wire size factor

B = Ambient temperature
rating factor

C = Frequency rating factor

D = Altitude rating factor

E = Load class rating factor

POWER BREAK® insulated C.
case circuit breakers are de-
signed to protect insulated ca-
bles; therefore, the character-
istics of breakers are closely
tied to the Underwriters’ Labo-
ratories specified size and
type of wire for each rating as
well as the load characteris-
tics. The following factors
should be considered when
applying and using these cir-
cuit breakers:

Factors

A. Cable or bus size must be
equal to, or greater than,
that specified by Underwrit-
ers’ Laboratories Inc. Stan-
dard for Safety 489. The
cable or bus acts as a heat
sink to help control the
temperature of the break- D.
ers; reducing the size of the
conductor raises the tem-

other limiting factors occur, E. Load type and duty cycle
such as lubricant failure, must also be considered in
binding due to differential the application of POWER
contraction of parts, or ex- BREAK circuit breakers.
cessive degradation of the Loads such as capacitors
case and cover strength. and electromagnets require
The effect of ambient tem- a substantial, continuous
perature on the continuous current derating factor if the
current carrying ability of breaker is normally used
the breaker and cable sys- switch the load.
tem is shown on page 29
“FACTOR B-AMBIENT With loads suc
TEMPERATURE.” tance welders,

continuou
System operating frequency must be n 25
also has a major effect on percent of t er 100
the rating and performance per le“rating.

of insulated case circuit re load
breakers. Most circuit protggtion ddition to ca-
breakers may be directly blefpr ion is desired,
applied at their published t ad characteristics and
ratings on 50 or 60 Hertz ote@lion requirements

systems, but should not be
applied at other frequengi
except as described o
page 29 “FACTOR

QUENCY RATING:
At nominal system
quencies less tha

but above direct
solid-state trip

anost.be fully evaluated.
Q able 29.5.

current s id-state
trip unit§are pletely

in
&(or to be con-
ideredhis the altitude at
i e breaker will be
ed. The design altitude

perature. Breaker current . tituc
rating and conductor si fol) POWER BREAK circuit

are a matched pair; apy
75°C or higher typedfisul
tion may be us
cross section mus
constant. See Table

B. Ambient temperatures have
an even wider effec§on the

perature limits of
ting materials.
temperatures, on the
and, substantially in-
ease the current camying
ility of the system until

akers is 0 to 6000 feet.
At altitudes above 6000
feet the thin atmosphere af-
fects the heat transfer of
the breaker as well as its
maximum voltage rating
(see Table 29.6). So an ad-
ditional derating is applied
at altitude from 6000 to
15,000 feet. See Table
29.4.




Table 29.1 Table 29.2
Factor A: Wire Size Factor B: Amb|ent Temperature®
%@ . FactorA , ~ Minimum Wire Facto
: s or B
0 140 _ Insulation Rating® e
60 1.25 75°C
70 1.15 90°C
80 1.07 105°C
90 1.02 125°C
100 1.00 125°C
125 0.99 125°C
150 0.97 ® Average air temperature over a 24-hour period outside the circui
200 097 sulated case, but inside the enclosure.
® Applied wire cross-sectional area (@ Cable (wire) size must be based on 75°C ampacities per Tal
as a percentage of rated cross- 1987 National Electrical Code.
sectional area. ® MagneTrip™ only. MicroVersaTrip® RMS-9 limited to8Q°C.
Table 29.3
Factor C: Frequency Ratlng
1 FactorC | FactorC
Frequénqy e MicroVersa‘frip RMS-S | MagneTrip
dc — 1.00
50-60 HZ 1.00 1.00
150-180 HZ 1.07
200-240 HZ 1.256
300-350 HZ 1.40
400-450 HZ 1.51
Table 29.5 Table 29.6

Factor E: Load Class  Altitude Factq
Rating Total®

Load Type | FactorE
Switching Capacitors 1.50
Switching Electro- 1.50
Magnetics

Single Motor Branch

Circuit Protection 1.50

(Normal Duty)

Single Motor Branch
Circuit Protection 1.75
(Heavy Duty)®

All Other Load Types@
(Normal Duty)

® E = product of load cl
factors which apply t
question.

® Use this factor for pl
cycling loads with over
per hour where the rms cur
cannot be reliably calculated.

® Voltage variations, such as voltage
reduction ona constar‘NA load

rease on a fixed im-

pedance loa@ymay require Factor
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Basic Ratings

2 4
POWER BREAK® with Table 30.1
MicroVersaTrip® RMS-9 is rat- , A . .
od bot T shorttimewithe - MicroVersaTrip® RMS-9 Interrupting Capacity

stand current and interrupting  in RMS Symmetrical kA
capacity (RMS symmetrical).
The maximum short-time rat-
ing shown is for 600 Vac, 50/
60 Hz, 500 milliseconds du-
ration. MicroVersaTrip® break-

Standard Break

ers have no dc rating due to ﬁgg 3;2
current sensor saturation. 600 Vac

POWER BREAK with Hi-Breake®
MagneTrip™ can be applied to 240 Vac
either an ac source or dc 388 ng

source. With a special Hi-
Break® construction,
MagneTrip breakers have rat-
ings up to 750 Vac and 700
Vdc.

Table 30.2
POWER BREAK Molded Case Switch Withstands

@ Applies to frames with “H”" suffix

100,000

800 800 25,000 800
1600 1600 30,000 1600 2000 100,000 65,000
2000 2000 30,000 2000 2000 100,000 65,000
2500 2000 42,000 2500 4000 100,000 65,000

— 2500 42,000 2500 4000 100,000 65,000
3000 3000 42,000 3000 4000 100,000 65,000
4000 4000 42,000 40000 4000 100,000 65,000

@ Hi-Break construction only
Table 30.4

Table 30.3
MagneTrip Interrupting

nter

(Ref. UL 489 - See UL Test Procedures,
page 31)

Standard Break 1600 2 1/4 X 3
240 Vac
480 Vac 2000 2 1/4 X 4
600 Vac 50 85 85 2500 2 1/4 X 5
250 Vdc 22 42 42 4 1/4 X 2-1/2
Hi-Break 3000 4 1/4 X 4
240 Vac 125 200 200
480 Vac 100 150 150 4000 4 174 x5
600 Vac 0 65 100 100
35 85® 850 Table 30.5
— 65 65
— 68 ot (Ref. UL 489 - See UL Test Procedures,
page 31)
— 35 35
— 65 65
® jsted for 200KA at 300Vdc max. with circuit time constant of 6.6 o i .
econds maximum 800 500 3000 3500
1600 500 2000 2500
2000 500 2000 2500
2500 500 2000 2500
3000 400 1100 1500

4000 | 400 | 1100 | 1500




Standards and Testing

POWER BREAK® circuit
breakers are UL listed in ac-
cordance with UL Standard
489. This standard requires
the breaker to meet or exceed
endurance and interrupting cri-
teria. POWER BREAK has
been designed and tested to
exceed these requirements.
UL 489 requirements for en-
durance capability without cur-
rent (mechanical endurance)
vary with frame rating. For an
800 ampere frame, the UL re-
quirement is 3000 operations,
while a 4000 frame requires
1100 operations. All POWER
BREAK breakers exceed this
requirement by meeting GE
testing with a minimum of
10,000 mechanical operations.

UL Test Procedures

(Extracted from ANSI/UL
Standard 489, Seventh Edi-
tion, September 15, 1986.)

The following information
briefly describes the types of
tests POWER BREAK insulat-
ed case circuit breakers, rated
800 through 4000 amperes,
must successfully pass.

1. Calibration—tested at
200%, and 125% at 25°C.
At 200%, an 800A breaker
must trip in 14 minutes with
the maximum trip time in-
creasing to 24 minutes for
frame sizes larger than

minute delay between
groups.

Overload test is con-
ducted in a metal enclosure
representing the minimum
size enclosure for which the
breaker is suitable. The
ground fault fuse described
in item 5 below must not
rupture.

3. Calibration—200% of rated
current.

4. Temperature Test—the cir-
cuit breaker after overload
is outfitted with 4 feet mini-
mum of rated copper cable
per pole, line and load end,
and rated current is passed
through the breaker which
is not in an enclosure. After
temperatures have sta-
bilized, the temperature rise
on the cables at the cop-
nection to the breal
ing terminals mus
ceed 50°C rise, °

4
y @re
0,
5. an the breaker

plete an en-
ce test (1) making and
ing rated current at

us
dur

2000A. At 125%, all sizes rated voltage, .75-.80 lag-

(larger than 50 ampeggs) ing power factor and (2)

must trip within 2 N additional no load (mechan-
tigns

2. Overload—50
making and bi
times rated curre
maximum voltage, 0.
power factor for 800 and
1600A frame sizes; 2000
and 25Q0A frames, 25 oper-

times rated cur-

00 and 4000A

ratj

d current plus 25
tions at 2 times rated
t. Tests are con-
ted at one operation per
minute, (make and break),
but may be done in groups
of five operations with 15

ical) on-off operations per
Table 30.5 (page 30). No
electrical or mechanical
breakdown is permitted and
a 30 ampere fuse, con-
nected from the metal en-
closure to the line lead
least likely to arc to the en-
closure, must not rupture.

The rate of operation is
one per minute except the
3000 and 4000A electrical
test may be in groups of 5
with a delay in between af-
ter conducting the first 10
operations at one per
minute.

6. 200% calibration repeat-
ed—breaker must trip within
times outlined in item 1.

7. Interrupting Ability (short cir-
cuit)—for devices rated
600Vac (all POWER
BREAK), each pole of th
3-pole unit must complete
an “opening” operatio
and a “close-ope
ation (CO) of sh
current (singl

Table 31.1 ajffat ge.

rt cirédit tests are accept-
B

) there is no electrical
or mechanical
breakdown;

(b) the ground fuse has
not opened;

(c) the conductor insula-
tion is not damaged;

(d) there is continuity in
the closed position at rat-
ed voltage; and,

(e) a cotton pad covering
any vent openings in the
enclosure has not ignited.

Short circuit tests are con-
ducted 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 31.1
Short Circuit Levels

jelectric Voltage With-
nd—the tested breaker
ust withstand applied volt-
age 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 polar-
ity, and
(c) live parts and the metal
enclosure.

Performance —
High Available Fault
— Current
(Hi-Break® POWER
BREAK Breakers)

The UL Standard 489 spec-
ifies additional, optional re-
quirements for evaluation of
breakers on faults higher than
the “standard” values shown
in item 5.

Test sequence is as follows:

1. Calibration—200% of rated
current.

2. Interrupting Capacity—short
circuit tests are conducted
to evaluate (1) maximum IC
rating, (2) IC at maximum
voltage, and (3) IC at maxi-
mum kVA. If one or more
tests are covered by an-
other (that is, for example, if
maximum kVA occurs at
maximum voltage test (3)
can be omitted) they may
be omitted. An “O” oper-

8,660
14,000
14,000
20,0000
25,000
30,000

@ Circuit power factor may be .25-.30
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Standards and Testing (Continued) 80% Versus 100% Ratings

ation and a “CO” operation
is required for each eval-
uation. Acceptable high
available fault current rat-
ings are, in RMS symmetri-
cal kilo amperes: 7.5, 10,
14, 18, 22, 25, 30, 35, 42,
50, 65, 85, 100, 125, 150,
200.

3. Trip-Out—conducted at
250% of rated current.
Breakers must trip within
same time limits as for
200% calibration.

4. Dielectric Voltage With-
stand—conducted at twice
rated (test) voltage.

The preceding abbreviated
outline of UL molded case cir-
cuit breaker performance eval-
uation does not address all of
the details and numerous spe-
cific requirements of the stan-
dard. For a complete de-
scription of the requirements,
obtain a copy of the UL Stan-
dard. See page 52 for address
of UL and other standards
organizations.

A standard rated device is rat-
ed to carry 100% of its name-

plate current for short periods %
(up to three hours maximum)

when enclosed in equipment,
such as a switchboard, and
80% of its rating continuously

per paragraph 220-10, 1987
National Electrical Code.
is where the term 80%
is derived.

On the other hand,
rated devices are
specifically to car

ice

inimum cable sizes

perature ratings to be
u The 1987 National Elec-
trical Code, paragraph 210-22
(c), exception no. 2, and 220-
10 (b) exception permits such
use.
All POWER BREAK® circuit
breakers equipped with Micro-
VersaTrip® RMS-9 program-

mers or with dual magnetic

trip units (except the 4000A
\ MagneTrip™) are UL listed to

carry 100% nameplate current

accordance with guidelines
printed on the breaker. Tables
33.1 and 47.1 also detail the
installation requirements for
100% rating.

\\ continuously when installed in



Cable Sizing and Power Factor Derating

Short circuit tests are con-

ducted on available fault cur-

rent circuits where the circuit

power factor is 20% (lagging).

Lower system short circuit

power factors increase the in-

stantaneous asymmetrical

peak current to a value higher

than the value as tested at Tablej 33.1 .
20%. The breaker may not be  Required Cable Size

able to clear the fault at this
lower power factor. Therefore o
the rated short circuit inter- . ‘ng“;e,‘:
rupting capacity must be de- (Ampsd
. (Amps)
rated for lower power factors -
as shown in Table 33.2. - .
1 250 75
Table 33.2 800 2 250 78
Interrupting Capacity 3 400 75
Multiplying Factors for . = —
Low Power Factors 1600 4 350 75
e 4 500 75
o 5 600 90®
: 20 00 2000 6 600 90®
19 0.99 2500 6 600 75
18 0.98 8 600 900
1(73 g'gé 3000 10 500 or 900
15 095 ° 600 900
14 0.93 13 500 or 90®
13 0.92 4000 12 600 90®
:12 88(1) (1) 100% contindibus o: quires use of 90°C cable sized to 75°C ampacity; lugs must be marked CU9AL or AL9CU or
:10 0:89 i i with 90°C cable.
.09 0.88
.08 0.87
07 0.85

1,000,000
1,250,000
1,500,000
1,750,000
2,000,000

0177
.0142
.0118
.0101
.00885

iven is that of a circle having a diameter equal to the over-all diameter of a stranded conductor. The values given in the table are those given in Hand-
book 100 of the National Bureau of Standards except that those shown in the 8th column are those given in Specification B33 of the American Society for Test-

ing and Materials, and those shown in the 9th column are those given in Standard No. S-19-81 of the Insulated Power Cable Engineers Association and Stan-

lard No. WC3-1969 of the National Electrical Manufacturers Association.
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400 Hz Ratings and Internal Impedances O

Table 34.1
Estimated 400 Hz Interrupting Ratings in RMS Symmetrical Amperes — @ted —
POWER BREAK with MicroVersaTrip* RMS-9 Programmer Only

® No additional thermal derating is requifed for above maximum rating plug ratings for frame sizes nofed.
NOTE: 400-Hertz interrupting ratings are based on engineering judgement, taking into consideration the ing acteristics of insulated case circuit breakers
and the worldwide lack of test facilities to verify performance.

Table 34.2
Internal Impedances and Power Losses —
MicroVersaTrip® RMS-9




Application Data (continuea)

Miscellaneous Information and Control Power Requirements

Shock and Vibration

MicroVersaTrip® RMS-9
POWER BREAK® circuit
breakers have the following
shock and vibration
capabilities:

B Shock
Half sine shock pulses of 3
G’s with duration of 10 ms
and 2 G's with duration of
250 ms.

B Vibration
Random vibration from 2 to
600 Hz to the acceleration
density curve shown.
MagneTrip™ POWER
BREAK circuit breakers
have reduced vibration ca-
pabilities in the front to back
axis.

Humidity and Fungus

Ferrous parts are cadmium or
zinc plated for corrosion pro-
tection with the exception of
some parts made from alloy
steels that are inherently cor-
rosion resistant.

Table 35.1
Control Power Required

L 4
(ref. Tables) should not ex-

ceed 7%. Acceptable dc pow-

er sources are: three phase

full wave rectified ac, dc gen-

erator; battery; or any other d

source with a peak-to-peak

ripple voltage of not more
than 15% of rated voltage at
the motor full load curre

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

The molded cases and cov-
ers and all internal insulators
are made from non-organic
materials that are inherently
fungus proof.

Control Power

Q

Requirements —
Electrical Operation

2/cps)

The control power required for
each motor operator may be
determined from Table 35.1
and 35.2. If several motor op-

erators are to be fed from the
same source, it should be

sized to accommodate all op-
erators simultaneously, es- 2
pecially if they are wired for

tion

.0006

ac

automatic charge.

1 3 10 50 100
FREQUENCY (HERTZ)

The drop in sourcg
voltage from no load
motor full load cur

r

le

600 1000

Fig. 35.1 Vibration Test Specification

4
for M@ Qrators 800-2000A Frame Sizes

120 Vac 102-132 Vac ‘ 25 15 3.0 2A 5.0 .083
125 Vde 100-140 Vdc 0 25 15 35 2A 6.0 083
72 Vde 57-81 Vdg 13 3.0 20 5.0 3A 6.0 083
48 Vde 38.58 V{ " 20 5.0 25 6.6 4A 6.0 083
24 Vdc 1989, vde 24 7.0 3.0 13.2 6.5A 75 083

(® At rated nominal or hififier volte

Table 35.2
Control Power a

a 102-132 Vac
2400/a€ 204-264 Vac
2 100-140 Vdc

v 57-81 Vdc

8 Vdc 38-58 Vdc
Vdc 19-29 Vdc

.050
.050
.050
.050
.050

e times may be longer at lower end of voltage range.

glired for Motor Operators 2500-4000A Frame Sizes

20 7.0 4.0 8.8 MDX 4 3.5 .083
10 3.5 2.0 4.0 MDA 4 3.5 .083
20 4.0 3.0 3.4 ABC 5 4.0 .083
28 10 7.0 8.1 ABC 10 4.5 .083
30 10 7.0 6.7 ABC 10 4.5 .083
60 20 14 14.1 ABC 20 5.0 .083

.083
083
.083
.083
083
.083

entary motor reversing current is 150% locked rotor current.
(@ Récommended type is Bussman or equivalent. Do not use slo-blo fuses for type ABC.
Measured from sequence initiation to motor cutoff at 100% rated voltage.
Measured from sequence initiation to contact closure at 100% rated voltage.
(® Measured from sequence initiation to contact opening at 100% rated voltage.
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Wiring Diagrams — Power Sources

L 4
Wiring for Remote Caution: b) For undervoltage release —
Operation do not wire breaker for auto-
P 1. Do not apply power to any  matic charge, or, if automatic
For proper operation the elec- terminals other than (1) and  charge is required, use an un-
trical circuit should be wired as (2). ) dervoltage relay in the charg-
shown. All customer supplied 2 Observe proper polarity (* jng ynit.
switches (or contacts) can be at L1) on dc motor
either momentary action or operators. NOTE:
maintained contact. If momen- 3. Do not wire breakers for The motor operator contain
tary action switches are used, both automatic charge and  feature which shuts off I
they should be 0.083 seconds automatic close unless a power if the OFF buttqgli
minimum duration, with the ex- bell alarm overcurrent lock-  held depressed. Th
ception of the charge contact OUF function is incorporated. cal operation is pr,
for 120 and 240 Vac oper- Failure to do so may result “Kirk” lock
ators, which requires 0.25 sec. in repeated closures into an  cessory is u
minimum duration. Momentary overcurrent fault. locked OPEN
action switches are recom- 4. The bell alarm lockout and  preak i
mended to preclude inadver- undervoltage release device  dgraw-ou
tent recharging and/or re- both hold the breaker latch  glect
closing. These switches or open when activated. To mitte@oriiyif ghe draw-out car-
contacts must be rated at prevent continuous cycling  riagliis in the ENGAGED or
least 1/4-amp at 125 Vdc for when wired for automatic T Pasition.
dc motor operators and suit- charging, the following is
able to handle motor current required:
and voltage for ac motor a) For bell alarm lock
operators. Interconnect bell alari
switch to motor op&ato
terminal board as showigin
Figures 36.1 or 374
L1 L4 L2 BELL ALARM OPTIONAL |,
——— CONTROL VOLTAGE — —— SWITCH LockouT |
| (SHOWN IN INDICATING
| OVERCURRENT LIGHT
| REMOVE TRIPPED CONDITION) (10 WATT MAX) i
| FoR OPTIONAL D dy
Ll
IBELL ALARM LOCKOUT I'— 1 | BROWN _/Q< _¢
SEE DIAGRAM I l !
&  ATRIGHT | ! :
®'H |
@) (4)(8 (6) (2 | I
ELECTRICAL OPERATOR | veLLow | PURPLE |
TRIPPING FUNCTION \l/ \l/ \l/
(SHUNT TRIP OR UVR) Y Y Y _
(1) LEADS EXIT FROM SIDE 2 6 ] ]
| Q OF BREAKER 0 @) @)
] (BA1) (BA2) @)

TOMER SUPPLIED FUNCTIONS

NUALLY OPERATED TOGGLE SWITCH ON ELECTRICALLY OPERATED DRAW-OUT BREAKERS ONLY TO
EVENT MOTOR CHARGING WHEN DISENGAGING OR ENGAGING BREAKER.

ig. 36.1 800-2000A Frame, AC or DC Power Source Wiring Diagrams




—
)

AC Power Source

L1

T~ aemove sumeen
| BELL ALARM
[
]
L

p—

*CUSTOMER SUPPLIED.

L_F.:i:-.a
. JENEE NS, S

T T T e T e T T

wounteD |

MOUNTED
N BREAKER

r ]
) REMOVE JUMPER ]
IF BELL ALARM

1S USED :

cn-tcs* T\—‘?

OPEN*
6 o—
OPEN*
=l
________ -
r BELL ALARM 1§
! comnecmon 1
: WHEN USED :
| YELLOW ,  BROWN |
| l!'BA |f
: L puspLE H CHARGED
INDICATION *
[PV Sy R J N
A A
____ ————— 7N

,

CLOSE*

]

[U) (BA1)

E

? (5) (6) 2)
]

__T%\
w‘j

) g
KS
® —
CLOSE

SOLENOID KS

KU
up 1 ue
L]
llollu XD llo;ot_
ODOWN L DOWN
¢
BREAKER OUTLINE

——— . > —— B ————" ———— —— - ———— ———— —— o

|
|
|
|
|
|
|
[
|
L

**MANUALLY OPERATED TOGGLE SWITCH ON ELECTRICALLY OPERATED DRAW-OUT BREAKERS ONLY TO
PREVENT MOTOR CHARGING WHEN DISENGAGING OR ENGAGING BREAKER.

Fig.

37.1 2500-4000A Frame, AC and DC Power Source Wiring Diagrams
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Time Current Tripping Characteristics

Insulated case circuit breaker
time current curves are the
engineering documents which
define technical performance
characteristics of the devices.
Information provided on the
time current curve includes the
following:
1. Product family type(s)
2. Specific device type(s)
3. Ampere ratings covered
on curve
4. Overcurrent characteristics
— long time, short time,
instantaneous, etc.
5. Maximum total clearing
time
6. Maximum and minimum
temperature limits
7. Frequency ratings
8. Voltage ratings
9. Specific trip unit ratings
10. Trip unit adjustment ranges
11. Tolerances (band width)

Table 38.1
Time Current Curves

Multiples of circuit breaker
frip rating are shown on the
top and bottom horizontal axis,
with time in seconds on the
vertical axis. Approximate mini-
mum and maximum clearing
time is readily determined from
the characteristics curves.
Tripping characteristics meet
National Electrical
Manufacturers Association and
Underwriters’ Laboratories,
Inc. standards for rating and
calibration.

MicroVersaTrip
RMS-9
oLl LSI GES-6235 GES-6235 GES-6 GES-6235 GES-6235 GES-6235 GES-6235
« Ground Fault
Q) GES-6228 GES-6228 GES-6228 GES-6228 GES-6228 GES-6228 GES-6228
MagneTrip
« Standard GES-6164 164 GES-6166 GES-6167 GES-6167 GES-6167
« With Adjustable| o y ) ¥ }
Short Time GES-6168 ES-6968 GES-6169 GES-6170 GES-6171 GES-6171
Old Style (For Reference Only)
MicroVersaTrip
o LI, LSI®D GES-6199 GES-6199 GES-6199 GES-6199 GES-6199 GES-6199
«G GES-6195 GES-6195 GES-6195 GES-6195 GES-6195 GES-6195
VersaTrip
(MOD2)
« All Breakers GES-616i GES-6187 GES-6187 GES-6186 GES-6187 GES-6187
+ Ground Fault GES-6189 GES-6189 GES-6190 GES-6191 GES-6191
Option GES-
VersaTrip-
o All Breakers GES-61 GES-6162A GES-6143A GES-6143A GES-6143A GES-6144A
. g;‘:i‘;d Faut | Ges.161 GES-6161 GES-6161 GES-6161 GES-6161 GES-6145A | GES-6145A
SelecTrip
« Standard GES-6140B GES-6140B GES-6140B GES-6140B GES-6140B GES-6140B
« With Adjustabl
Magnetic ES-6149A GES-6149A GES-6149A GES-6149A GES-6149A GES-6149A
ampsLl) .............. GES-6117 THS (600-2500 Amps LSI) ................. GES-6131
0-2500 amps LSI) ............. GES-6118 THS (3000-4000 amps LI) .................. GES-6128
O0OampsLl)................. GES-6125 THS (600-2500 amps LSI) ................. GES-6129
4000 amps L) . .......ooinnn GES-6126 THS (3000-4000 amps LSl) ................ GES-6132
-2500 ampsLl) ...l GES-6127 TPS (600-2500 amps LSI) .. ................ GES-6130
Complete Set of Curves ................... GEZ-7001

MicroVersaTrip with 4-function programmer, refer to GES-6198.

= Long Time
= Short Time

38

| = Instantaneous
G = Ground Fault



Time Current Curves
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Fig. 39.1 MicroversaTrip RMS-9 Phase Overcurrent Time Current Cur
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Time Current Curves (Continued)
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. 40.1 MicroVersaTrip* RMS-9 Ground Fauit Time-Current Curve
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Breaker Outline Dimension Drawing Numbers

Table 52.1

QOutline Drawings

o ; _ Stationary Breaker ~ k :
Frame — = Draw-out Breaker
fone C Manual ‘ Electrical " and Substructure
o LineTop | Line Bottom® Line Top Line Bottol ‘Manual and Electrical
139C5235SH1
800A 139C5027SH1 139C5027SH2 139C5027SH1 139C5027S| 139C52355H2
1600A 139C5027SH3 139C5027SH5 139C5027SH4 13
2000A 139C5027SH? 139C5027SH9 139C5027SH8 1 139C52358H2
2500A 139C5018SH1 139C5018SH2 139C5018SH1 50185H2 139C5235SH3
3000A 139C5018SH1 139C5018SH4 139C5018SH3 9C8p18SH4 139C5235SH4
4000A See Table 52.3 below 139C5235SH4
@ Applicable to MagneTrip and Molded Case Switch only. All MicroVersaTrip® RMS-9 breakers ar le erse feed.
Table 52.2
T-Studs for Stationary Breakers
oy e cucbiogte. | outne oo
o a0 Front Con Back Connected -
800 800 TPOgFC — 139C4172 Sh. 12
1600 1600 1 — 139C4172 Sh. 12
2000 2000 TP2OFCA — 139C5027 Sh. 7
2500 2000 20FCA TS20BCA 139C5018 Sh.7
2500 25FCA TS25BCA 139C5018 Sh. 7
Supplied as standard-
3000 3000 30FCA Pot removable 139C5018 Sh.7
TS40FCA — 139C5018 Sh. 7
4000 4000 TS40LFCA — 139C5018 Sh. 7
L 4 -
Table 52.3 \ Table 52.5
Stationary 4000A Outline Drawigs Neutral Sensors-MicroVersaTrip® RMS-9
4000A - Front Connected—Magnetrip Breaker Sensor Rating Cat No. - Outline
Line Top—Manual 139C4105SH1 Frame (Amps) (Amps) ' Drawing No.
Line Top—Electrical 139C4105SH2 200 TSVG302
Line Bottom—Manual 139C4105SH3 800 400/200 TSVG304A
Line Bottom—Electric 139C4105SH4 600/300® TSVG306A
800/400 TSVG308A
800/4000) TSVG808A
4000A"  Front Conne 1600 1000/500 TSVG810A
Line Top 139C4105SH10 1200/600®) TSVG812A
Line T 139C4105SH11 1600/1000 TSVGB16A
Line Botto 139C4105SH17
800/4000) TSVGB08A
1000/500 TSVG810A
. 1200/600Q TSVG812A
T ksl
fable 52.4 @ 2500/3000 1600/1000Q) TSVG816A
i A t r Kl f r t tl nar Br k r 2000/1200 TSVG820A
tug dagte or Stationa yk eaxers 2500/1800 TSVG825A
.. Adapter 3000/2400 TSVGB30A
Catalog Outline. rawing No. 4000 400073000 TSVGO40A® | 139C5016 Sh. 2
Number
TPLUGAO8 139C4172 Sh. 11 ® Match neutral current sensor rating (or tap setting) to circuit breaker sensor
rating.
TPLUGA16 139C4172 Sh. 11 ® Do not use with 4000-amp stationary TSSS/THSS. Use Cat. No. TSSGA40.

(® For use with multiple source ground fault protection schemes. Rating does
not match MicroVersaTrip RMS-9 frame sensor.
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Dimensions, Weights and Miscellaneous Data

L 4
Table 53.1
Electrical Formula — For Obtaining kW, kVA, Horsepower and Amperes
Alternating Current Direct
Wanted Single Phase Two-phase; four-wire Three-phase Current
. | X E X PF | X E X 2 X PF I X E X 1.73 XBF, I X E
Kilowatts
1000 1000 1000
IXE IXEX2 I X IXE
kVA
1000 1000 1000
I X EX % Eff. X PF I X EX 2X % Eff. X PF ff. X PF I X E X % Eff.
Horsepower _—
746 746 746
kVA X 1000 kVA X 1000 kVA X 1000
Amperes from kVA
E 2XE 73 XE E
kW X 1000 kW X 1000 kW X 1000
Amperes from kW
E X PF 2XE X PF 1.73 X E X PF E
Hp X 746 Hp X 746 Hp X 746 Hp X 746
Amperes from Hp
E X % Eff. X PF 2 X E X % Eff. 1.73 X E X % Eff. X PF E X % Eff.
KEY: E = Volts
| = Amperes
% Eff. = Percent Efficiency
PF = Power Factor
Hp = Horsepower
Table 53.2 shows minimum enclosure dimensions allo r
circuit breaker UL standard 489; the dimensions sho
reflect enclosure dimensions offered by GE.
Table 53.2 Tabie 53 .4
Minimum Enclosure Dimensions Approximate Net Weights
Max. | Minimum Stationary Dimensions |- M inimum | Frame ’ ' Weight (Lbs)
Ampere ; {Iinches) kel : Cleatranoe Rating Type Stationary Drawout
0
Rating H w ) | Ground(in) 800A Manual 50 87
800 21 22 ] 41/2 800A Electrical 64 101
1600 28 22 1 5 1600A Manual 82 124
2000 35 22 5 1600A Electrical 96 138
2500 36 25 8
3000 40 32 8 2000A Manual 88 147
4000 51 29 8 2000A Electrical 102 161
Note: Includes minimum clearance grounded metal from arc areas 2500A Manual 175 205
for standard Hi-Break or spegial Hi-| . 2500A Electrical 215 265
- - 3000A Manual 220 231
Table 53.3 3000A Electrical 260 271
re
Bolt Torque 4000A Manual 320 302
4000A Electrical 360 342
Ter ?-Stud Bus Conne tion
Breaker
Frame Bolt Size Torque Boit:Size Torque
(DIA) {In-Lb) (DIA) (In-Lb)
800 - — (1) 1/2in. 300
(2) 3/8 200 (2 1/2in. 300
(4)3/8 200 (4)1/2in. 300
(4) 3/8-16 200 (4) 3/8 in. 200
6) 1/2-13 300 (4)1/2in. 300

. For transformer short circuit curves, refer to GE publication GET-3550.
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Standards and References

Underwriters’ Laboratories, Inc.

UL 489, Molded Case Circuit Breakers and Circuit Breaker En-
closures. Order from UL Publications Stock, 333 Pfingsten Road,
Northbrook, lllinois 60062.

National Electrical Manufacturers
Association (NEMA)
AB-1 Standards Publication—Molded Case Circuit Breakers. Or-

der from NEMA Publications, 155 East 44th Street, New York,
New York 10017.

Federal Specifications

W-C-375 B/GEN Circuit Breaker, Molded Case; Branch Circuit
and Service. Order from General Services Administration, Speci-
fications Distribution Unit, ROB, Rm 6662, 7th & D Sts., SW,
Washington, DC 20407.

Institute of Electrical and Electronics
Engineering (IEEE)

No. 45 Recommended Practice for Electrical Installation on @
Shipboard.

Order from IEEE Service Center, 445 Hoes Lane, Pisc

New Jersey 08854. \
National Electrical Code (NEC)
1987 Issue. Order from National Fire Protection A I Bat-
terymarch Park, Quincy, Ma. 02269. G
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Guide Form Specifications

Circuit breakers shall be Gen-
eral Electric Insulated Case
POWER BREAK® and shall be
UL listed in accordance with
UL standard 489 and meet
the requirements of NEMA
Standard AB1-1975.

POWER BREAK insulated
case circuit breakers equipped
with MicroVersaTrip® RMS-9
programmers shall include a
microelectronic digital pro-
cessor which is automatic and
self-contained, and requires no
external relaying, power sup-
ply, or accessories. Its printed
circuit cards shall be con-
formally coated to resist mois-
ture absorption, fungus growth,
and signal leakage and shall
have highly reliable fixed-point
programmable controls with
repetitive accuracy and pre-
cise unit settings. All elec-
tronics shall be housed within
a metallic enclosure to protect
against high-fault interruption
arcs, magnetic interference,
dust and other contaminants.

The protective programmer
shall digitally measure the
“true” heating value of the
current with an error of less
than 1% on systems with dis-
tortions through the 13th har-
monic. Peak sensing devices
are not acceptable. In addi-
tion, the protective program-
mer shall utilize inter-
changeable rating plugs to

ornt-
intermediate, maxi-
m ith or without [t
slo
n

ed with a portable test set
while in service, with or
without load current flowing.

® Eight adjustable current set-
tings in discrete steps from
0.5 to 1.0 times the rating
plug amperes.

® Four discrete long-time de-
lay settings.

[Where specified, breaker
shall have (1) adjustable short-
time pickup and adjustable de-
lay with Pt IN/OUT switch, (2)
adjustable ground fault pickup
and adjustable delay with 1t
IN/OUT switch, (3) adjustable
high instantaneous, (4) over-
load and short circuit and
ground fault trip indicators,
and/or zone selective inter-
locking for ground fault or for
ground fault and short-time
functions.]

Pick-up and delay
shall be:

| Current setting —
.8, .85, .9, 1.0 i r
plug ampere:

® Long-timegd@lay @df 2, 3, 4
B Shog-tim&@pick fip — 1.5, 2,
2.5, ) times cur-

etti

re
delay — mini-

stantaneous pick up —

change the continuous curr
rating. The rating plug ghall multiples of rating plug

front accessible, per,
changing without r
breaker from its

The protective
shall have the followi
mum features:

| A long-time timirlglight that

jttl

provides visual ifdication
that thelgreaker is ap-
pro n overload
(flash t) or is timing

(continuous light)
ungler an overload.
r plastic cover that is
lable to prevent
unauthorized tampering of
settings.

W The capability of being test-

amperes:

— With short-time — 1.5, 2, 3,
5,7, 9, 10, 13, 15 for 800-
2000A frame ratings; 1.5, 2,
3,5 7 9, 10, 13 for 2500
and 3000A frames; 1.5, 2, 3,
5, 7, 9 for 4000A frame

— Without short-time — 1.5, 2,
3,5, 7,9, 10 for 800-3000A
frame ratings; 1.5, 2, 3, 5, 7,
9 for 4000A frame

® Ground fault pick up — mul-
tiples of sensor ampere
rating:

- .2,.25, 3,35 4,45 5, 6
for 200-2000A sensors

- .2,.22, .24, .26, .28, .3, .34,
.37 for 2500 and 3000A
sensors

- .2 .22, .24, .26, .28, .3 for
4000A sensor

® Ground fault delay — mi
mum, intermediate, i
mum with or without |
slope

e of
nCased

Current sensors. s
toroidal constr€ti

r-wire ground
current sensor
sifiall B&ingluded with con-

ction similar to the phase

v ent sensors.]
ground fault function

Il contain a memory circuit

ich integrates arcing fault
current with time essentially
summing intermittent ground-
current spikes.

A hand-held, portable, plug-
in test kit shall [be provided]
[be available] for testing and
verifying the MicroVersaTrip
RMS-9 programmer settings.
The test kit shall plug into the
front of the programmer to
permit testing while the break-
er is in service using a no-trip
or trip mode.

POWER BREAK insulated
case circuit breakers with
MicroVersaTrip RMS-9 pro-
grammers shall be rated to
carry 100% current con-
tinuously and shall be [station-
ary] [draw-out] construction.
These breakers shall be [stan-
dard break] [Hi-Break®] and
have current interrupting rat-
ings equal to or greater than
specified at the system
voltage.

When specified, the break-
ers shall be provided with an
adjustable high instantaneous
option permitting a maximum
pickup equal to the breaker
short-time rating. Breaker
short-time ratings shall be as
shown in Table 51.1.

O

L 4
T reaker shall be equip-
pedwi field installable, UL
ed| hangeable rating

| ich shall fix the con-
current-carrying value
circuit breaker frame as
cified on the drawings.

Breakers shall be [manually]
[electrically] operated and
shall have a stored energy
charging mechanism and inde-
pendent closing function. The
closing function shall be [local
only via a closing button on
the face of the breaker] [both
local and remote]. [The local
closing function shall employ a
“hidden” ON button to pre-
clude unintentional closing of
a charged breaker.]

[Breakers shall be equipped
with one or more of the fol-
lowing internal control ac-
cessories as specified on the
drawings:

B Auxiliary switches

B Shunt trip

® Undervoltage release
B Bell alarm with lockout]

[One or more of the fol-
lowing external accessories
shall be provided as specified
on the drawings:

® Terminal blocks for termi-
nating internal accessory
leads on stationary breakers

B Door interlock and padlock
or padlock only

| Kirk key provision

® Mechanical (“walking
beam”) interlock

B T-studs]
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Guide Form Specifications (continued)

O

MagneTrip™ POWER
BREAK insulated case circuit
breakers shall employ temper-
ature insensitive, dual-magnet-
ic trip units with adjustable
ampere setting plus either ad-
justable instantaneous or fixed 0

instantaneous with adjustable
short-ime functions. The long-

time delay shall be achieved
by use of a temperature insen-
sitive silicone-filled dashpot.

MagneTrip POWER BREAK
circuit breakers shall be UL
listed to carry 100% current
continuously and shall be so
labeled.

MagneTrip breakers shall
have UL listed ac and dc rat-
ings, including 600 Vdc for
2500-4000A frame sizes.

Table 56.1
POWER BREAK Circuit Breakers with iy
MlcroVersaTrlp RMS 9’Short Tlme Ratlng

1600, 2000
3000, 4000 42




Other Appropriate Publications

O

General Instructions, Breakers and
Accessories
Circuit Breaker Construction Details (800-4000A) ....GEF-4458

L 4
MicroVersaTrip® RMS-9 Programmer (800-4000A) . ..GEH-4657 \
MagneTrip™ Trip Unit (2500-3000A) ............... GEH-4658
POWER BREAK® Circuit Breaker (800-2000A) . ..... GEH-4693

General Information

Accessory Installation
POWER BREAK Circuit Breaker (2500-4000A) ...... GEH-4694

General Information Q

Accessory Installation
POWER BREAK Draw-out Breakers (800-4000A) . ...GEH-4698

Field Installed Accessories and Options

Padlock Accessory (25004000A) ................. GEH-3394
Bell Alarm For MagneTrip (2500-4000A) . ........... GEH-3403
Terminal Board For Accessories (800-4000A) ... .... GEH-3407
Circuit Breaker Enclosure (800-4000A) ............. GEH-3498
Lug Kits (2500-4000A) .. .......coeoeuininenannn.. GEH-4303
Key Interlock Mounting (800-4000A) ............... GEH-432

Key Interlock Mounting (Old Style) (2500-4000A) ....GEH-43
Bell Alarm For MicroVersaTrip RMS-9

(2500-4000A) ... .oiiiie
Mechanical Interlock-Stationary Breakers

(B00-4000A) ...t .
Remote Close Option (2500-4000A) ..............S
Lug Kits (800-2000A) . ........ccviiiinnnnnnn.
POWER BREAK Draw-out Secondary Disconnec

(BOO-4000A) ....cviiiii i 2
POWER BREAK Draw-out Substructure, Acc i

(800-4000A) . ..., & .GEH-4697
POWER BREAK Draw-out Motor Cutoff Seitc!

(800-4000A) . ... \ ..... GEH-4699
POWER BREAK Draw-out Mechani rloc!

(800-4000A) . ..........co.... N, GEH-5006
MicroVersaTrip RMS-9 Portable Ty

(Cat. NO.TVRMS) ......... ... &........... GEK-97367
MicroVersaTrip Test Set (800-40

(not for MicroVersaTrip RM&®) .. ........... GEK-64464

Field Replacegne

Handle and Arc 00A) .............. GEF-4456
Cam, Latch, R 0-4000A) ............. GEF-4459
Motor Operator Co s (2500-4000A) ......... GEF-4553
Handle (800-2000A) .. ............... ... ... GEF-4557
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GE Electrical Distribution and Control brings you a world of world-class products for

residential, commercial and industrial applications

A

A General Purpose Controls ecialty Transformers

eMotor starters *Bry type eVolt-Pac® eCore & coil
*Push buttons ®Relays \ eIntegral distribution centers

*Power conditioning equipment

B Circuit Breakers
eMolded case elnsulated case E Panelboards

o

eLow voltage power eLighting eDistribution eService

*Medium voltage distrK entrance ®Residential load centers
C Disconnect S F Switchboards

*General & hea eHigff pressure *Group mounted eIndividually

contact *Safety swit mounted eService entrance
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Switchgear
eLow voltage *Medium voltage

ePower managemem S)’S[CIT)S

Motor Control Equipment
*Low voltage motor control centers
eLimitamp® medium voltage motor control

Busway
eLighting eFeeder & plug-in

Other Products
eArresters & capacitors ®Metering
products eModular metering

For a Publication Index that references available publications on all our products,

write to GE Electrical Distribution and Control, Literature Distribution Center,
P.O. Box 2913, Bloomington, IL 61702-2913 or fax (309) 662-9660.
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Plairville, CT 06062
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