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RMS sensing Spectra molded case circuit

o
O
N

O
Q>®



The GE Family of Molded Case Circuit Breakers

From 10-1200 Amperes
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APPLICATION FLEXIBILITY

In switchboards, motor control centers and lighting
and in power panelboards, General Electric molded
case circuit breakers increasingly are being used to
provide reliable circuit protection. Molded case cir-
cuit breakers in individual enclosures are also being
used in numerous applications.

MINIMUM DOWNTIME

Downtime is reduced and fuse replacement i
nated with circuit breakers. In case of overlgade
short circuit, the breaker trips, opening the

1
and protecting the conductors. When normahcofgi-
tions are restored, the breaker can be clos )

again.

TRIP-FREE MECHANISM* Q
The breaker’s trip-free mechanism @pegs the breaker

contacts under overload or shor cuit eonditions,

even with the breaker handle Jgld iMghe ON po-
sition.
ELIMINATES SIN ASING

agle-phasing. When an
s on any one conduc-

With General Electric circuit breakers, the circuit can
be uprated, even after the breaker has been installed.
Interchangeabl® trips provide a wide range of ratings
within the same frame size.

® 000, ¥

K1200

FUNCTIONS

xibility of molded case circuit breakers
d by a breaker accessory line.Remote clos-
ening, voltage-drop protection, indication of
> condition at a remote location, electrical or
echdnical interlocking, automatic reclosing, and

ary or sequential operation are some of the func-
lpns practical with accessories.

SPACE SAVINGS

Space savings can be an important factor in selecting
General Electric molded case circuit breakers as
equipment components. Higher rated breakers in
particular, offer major space economies over fused
switches.

INTERRUPTING ABILITY

Interrupting ratings of General Electric molded case
circuit breakers are based on actual short circuit tests.
Breakers are rated for RMS symmetrical ac amperes
and for maximum dc amperes.

STANDARDS AND SPECIFICATIONS
General Electric molded case circuit breakers meet
standards established by Underwriters’ Laboratories,
National Electrical Manufacturers Association, Fed-
eral Specifications, Institute of Electrical and Elec-
tronic Engineers, National Electrical Code and
General Electric Company’s own high quality
standards.



Rugged, Dependable Construction

1. Molded case is ruggedly constructed insulating ma- 8. Interchangeable trip units (for frames over 1

terial. pere rating) simplify stocking and reduce in o,
requirements. Field interchangeability ass
2. Trip indication is shown by handle position midway mum flexibility.
between ON and OFF. To reset the trip mechanism,
move the handle to extreme OFF, then to ON po- 9. Silver alloy contacts combine the conductive prop-
sition. erties of silver with other elements for clean, posi-
tive electrical contacting. Pitting and burfting are
3. Quick-make, quick-break, trip-free mechanism minimized for longer contact lj
minimizes arcing during breaker operation. Con-
tacts cannot be “teased” into position. Trip-free 10. Arc chutes of heat—absorM ing material
mechanism is independent of manual handle con- and metal grid plates qui inguish” arcs.
trol. The breaker trips under short circuit or over- o
load, even though the operating handle is held in 11. UL listed lugs for co minum cable, at full =~
ON position. frame rating. Easy acc simple straight-in
wiring.
4. Front-adjustable magnetic trip provides instanta-
neous trip in event of short circuit. Any current 12. Front adjustahlé proggamming functions provide a
surge above the trip setting produces a magnetic high degree ibility and convenience in mak-
field which instantly actuates the trip mechanism ing and ch, scttings.
and opens the circuit.
13. Long p light is illuminated whenever the
5. VERIFIER™ “Twist-to-Trip” mechanically simu- b eriencing an overload condition. The
lates over-current tripping through li guished by removing the overload or
actuation of linkages not operated by gppMg the breaker.
the ON-OFF handle. Experience has
shown that thermal magnetic circuit 1 lass“€poxy printed circuit boards, not shown, with
breakers in industrial applications y conformal coding over all assembled compo-
better maintain their original pro- ts provide long life with error free operation.
tective characteristics when regulay e,
exercised. 157" Switch contacts and board interconnectors, not
shown, provide corrosion resistance and long
6. Thermal trip provides protection against sux product life.
overloads. A bi-metallic element, not shown, re
time-wise in inverse proportion to the currgfil Ja 16. Neutral current sensor connections located be-

circuit is overloaded, heat resulting from e
current flow causes the bi-metal to ben t
the trip mechanism to open the cigguit

tween the breaker lugs allow panelboard mounting
8 of breakers without special fillers or increased panel
space.

SC ect of all
circuit occurs
n accessory

7. Common-trip bar assumes instan
conductors when an overload
on any one conductor in the cifCWiL, 0

trip device operates. O

Q>®

17. Fault trip indicators for overload, short circuit and
ground fault are available for local indication.
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Thermal Magnetic and Solid State Trips

THERMAL MAGNETIC AND SOLID
STATE TRIP UNITS

Thermal magnetic trip units are available in all GE
molded case circuit breakers from Q Line through K
frame. Solid state trip units may be alternately selected
forJ and K frame circuit breakers. Additionally, non-
automatic circuit interrupters, or molded case switches,
are available. These interrupters have no automatic
overload or short circuit trip elements. They are used for
manual switching and isolation.

ENCLOSURE COMPENSATED THERMAL
TRIP: 40°C

An enclosure compensated thermal trip is constructed to
permit an enclosed circuit breaker in a 25°C room ambi-
ent to carry 100% of its nameplate current intermittently
and 80% of its nameplate current continuously when ca-
bled with conductor sized per the UL 489 standard (see
Table 1, page 30).

The thermal trip action is accomplished by a bimetallic
strip. The movement of the bimetal and thus tripping is
proportional to current—high current fast response,
low current slow response. This action provides a time
delay which prevents service interruptions from normal
inrush currents or temporary overloads. Continuous
overloads will cause the bimetal to deflect sufficiently to
release the latch and open the breaker contacts. Hoy
ever, the bimetal is also sensitive to ambient temp
tures. If the room ambient is above or below 25°G
enclosure is warmer than normal, the breaker ragin 1l
vary inversely to the temperature; higher ambien\
current, lower ambient-higher current. Enclo 0
pensation is furnished on Q-Line TEB, TEY §l
TED 277 volt and TED 480 volt circuit br T

AMBIENT TEMPERATURE *
COMPENSATING THERMA& :

10° TO 50°C x

An ambient compensating or ‘#hbicAPCompensated,”
thermal trip is the same as an @nclojire compensatcd

trip with one notable exce s a reduced sensi-
tivity to changes in ambie erature. In an ambient
compensating thermaWNgui ditional bimetal is

added to the circugbrea is bimetal responds to
brecaker ambien 0dif1® the characteristics of the
current sensing “ompensate for ambient tem-
perature changes.

Ambient compensating thermal trips are provided as
standard in all 600golt thermal-magnetic molded case
circuit bregkers.

(S ——

ADJUSTABLE MAGNETIC TRIP—F?2
J600, K1200 and TEC, TEML, TFC, T T
TKC, TFL, THLC-2, THLC-4, TLB

An electromagnet which partially surrounds t etal
is used to provide instantaneous trip in the event of a

short circuit. The high current creates a strong magnetic
field attracting the armature and releasing t& trip latch

For short circuit protection, th
provides high, low and interme

SOLID STATE TRIE;

Solid state MicroVersakrip® S-9 trip units meet the

same standards as th units. Complete circuit

breakers equipped @itldicroVersa Trip® trip units are

rated to carry 1009&gf their current sensor rating inter-
0

mittently and 8 pnuously in a 40°C breaker ambi-
ent. SomeMic I'rip® RMS-9 equipped breakers
are rated % continuously and are so marked.

protection of conductors as required
ndards, MicroVersalrip® RMS-9 can be
set 1O

gener s,01 transformers and provide improved distri-
buign system selectivity.

OFF BIMETAL — coNTACTS

Overload Protection

ELECTROMAGNET
= ARCING

® Taak

[
BIMETAL \\\\

Short Circuit Protection

ON‘

OFF

Figure 6.1 Operation of Thermal-Mag Trip Units



TABLE 7.1 BREAKER TRIP T

YPES

Q-LINE Non-Interchangeable '
TEB Non-Interchangeable g
E-150 TED Non-Interchangeable
THED Hi-Break Non-Interchangeable O
TF] Non-Interchangeable
F-225 TFK Interchangeable .
THFK Hi-Break Interchangeable
T]J Non-Interchang
TJK Interchangeable
THJK Hi-Break Interchangeabl
J-600 TJ4V
TJH4V Hi-Break
TJL4V Hi-1.C.
‘T'JH Hi-Break RMS-9
TJL Hi-1.C. RMS-9
TKM-800
TKM-1200
K-1200 THKM Hi-Break
TK4V on-Interchangeable
TKIL.4V Hi-1.C. Non-Interchangeable
TKH Hi-Break RMS Interchangeable (Rating Plug ®)
Interchangeable (Rating Plug®)
Non-Interchangeable
. Non-Interchangeable
Hi-1.C.
Non-Interchangeable
Non-Interchangeable
Non-Interchangeable
Non-Interchangeable
Current Limiting Non-Interchangeable
Non-Interchangeable
Non-Interchangeable
Non-Interchangeable
Tri-Break (fused) TB-6 Non-Interchangeable
TB-8 Non-Interchangeable

orporates programmers  with minimum downtime. See Table 7.2 for rating

® MicroVersaTrip®
y ing plugs providing ease of  plug selection.

TABLE 7.2 ING PLUG SELECTION
60 195 | 300 500
150 80 150 1600 600 400 600
100 450
150 250 300 600
400 300 200 300 K800 800 400 700
995 500 800
150 250 600 1000
1400 400 200 300 K1200 1200 800 1200
995 400

~I



Tripping Functions MicroVersaTrip RMS-9™

MicroVersaTrip RMS-9 is a trip device developed for |
and K frame circuit breakers. It incorporates the newest
technological advancements in over-current protection
for improved reliability, long life, and flexibility. Opera-
tion is fully automatic and normally no external logic or
control power inputs are required. The MicroVersa'l'rip
system for molded case circuit breakers consists of three
parts, a plug-in protection programmer, a flux shift trip
device, and current sensor package.

PROGRAMMABLE MICROELECTRONIC
PROCESSOR

This forms the basis of the MicroVersaTrip protection
programmer. This miniaturization of circuitry provides
the increased flexibility required to incorporate nine ad-
justable time-current functions, three mechanical fault
indicators (local), a long-time pickup LED indicator (lo-
cal) and zone selective interlocking. All adjustable pro-
grammer functions are automatic and self-contained.
This compilation of functions provides the basis for the

TABLE 8.1 MICROVERSATRIP RMS-9™ PROGRA

most flexible and useful breaker design presentl
able anywhere.

SPECIALLY TREATED PRINTED
CIRCUIT CARDS

Each printed circuit card is given a protective conformal
epoxy coating to prevent moisture absorption, fungus
growth and signal leakage. All electronics ar® housed
within a metallic enclosure designggd®o protect against
hi-fault interruption arcs, magnetficd ference, dust
and other contaminants.

FLUX-SHIFT TRIP D
A low energy, positive actio
cally powered and contrc
grammer.

g device is automati-
e protection pro-

d

Current Sensor P

Three-phase cu

eIMygensors are incorporated into a sin-
gle package p 1

reater flexibility and reliability.

Adjustable Current Setting X X X X X X X
Long Time
Adjustable Long Time Delay X X X X X X X
Adjustable Pick-Up X X X X
Short Time| Adjustable Delay X X X X
It Switch X X X X
Adjustable Instantaneous Pick-Up X X X X X X X
Adjustable Pick-Up X X X X X
G d
"OUNE | Adjustable Delay X X X X X
Fault
I*t Switch X X X X X
OL-SC X
Targets
OL-SC-GF X 2 X X X X X
Zone GF X X
Interlock |GF.ST X

MICROVERSATRIP®—J

UNCTION PROGRAMMER CHARACTERISTICS

10.0, 13.0, 15.0®@
with short-time

1.5, 2.0, 3.0,
5.0, 7.0, 9.0,
J400 150,300,400 oo (2.4, 4.9, 9.8, 20 FTin@ | 10.0 without FTin®
1600 600 @ (;()’ 8‘3 at 600% of 1.5,2.0, 2.5, 40 short-time 2,.25,.3, 40
— ';%0, '76’ current setting | 3.0, 4.0, 5.0, 35, 4, .45,
K800 ) 60‘ ) 50’ at lower limit 7.0,9.0 I°T out.® 1.5,2.0, 3.0, 5, .6 I°T out.®
e of each band .10, .21, .35 5.0, 7.0, 9.0, .10, .21, .35

16
ited to 10X.

ck up fixed at 1.05C.

ay shown at lower limit of each band. Pick up
nces = 10%. Ground fault pick up notto exceed 1200 amps.
rame with 600-amp sensor for high 1C 65kA rating (T]L) lim-

@Time delay at 600% of current sctting at lower limit of band.

S = sensor amp rating
C = current setting

®@Time delay at 200% of pick up setting at lower limit of band.
X = rating plug amps

B N

eoiagy,

Y
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CURRENT SETTING (STANDARD)

‘The adjustable current setting determines the nominal
long time current setting with a = 10% band width. With
a 1.0 setting the breaker will carry indefinitely without
tripping the rating plug rating. Changing the setting
changes the nominal current rating for the breaker.

CURRENT SETTING

X 8X
6X 85X
5X @ 9x

95X
1.0X

SETTING(C)

$

277 4

LONG-TIME DELAY (STANDARD)

This long-time delay adjustment varies the time it will
take the breaker to trip under sustained overload condi-
tions. It provides the function of withstanding momen-
tary overloads such as motor starting, welding, or other
overcurrent conditions without interrupting the service.

LONG-TIME PICKUP LIGHT
(STANDARD)

The long-time pickup light provides visual indfgu
that the breaker is experiencing an overload candigon:

Indication is provided by a light-emitting di
Light flashes when current value is 95% of

tem start up time. &

LONG TIM
3
1 4

&

D

o
<

-

ZZ77

RATING PLUG
CAT. NO. TR20S200
X=200 A TEST

S$=200 A . O
PICKUP

PICKUP

SHORT-TIME PICKUR, (OBTIONAL)

This short-time pickup ent controls the level of
high current the bregker rry for short periods of
time without trip ;g\ downstream breakers to
SV
1ce

clear short circyif’fa out tripping out the up-
stream protect 1

SHORT TIME PICKUP

25C 3C

SHORT-TIME
PICKUP

9



Tripping Functions MicroVersaTrip RMS-9

SHORT-TIME DELAY (OPTIONAL)

The short-time delay adjustment is used in conjunction
with the short-time pickup setting to provide a further

relinement of coordination between circuit breakers. It
establishes the time interval the breaker will wait before
responding to the short-circuit current level selected on
the short-time trip point adjustment.

SHORT TIME DELAY

I°T IN 1’T OUT
MAX MAX

INT INT

MIN -ii::::’}-Mm
2t

DELAY ?b

L2277

N

ADJUSTABLE INSTANTANEOUS PICKUP
(STANDARD)

The instantaneous trip point determines the level at
which the breaker will trip without intentional time de-
lay (0.025 seconds or less). This immediate interruption
occurs only as a result of a severe overcurrent condition,
thereby minimizing damage to the electrical system and
equipment.

US gP

15X 13X

PICKUP

Q@J’ANTANEOUS

T

&
O

&

L 4



ground fault unit also includes as standard an inverse I't
ramp to substantially improve coordination with down-
stream protective devices such as fuses and thermal
magnetic circuit breakers. RO ULT

S

1gram C shows response of MicroVersaTrip ground
fault circuits to the same ground fault; the circuit’s mem-
ory carries through the missing cycles and generates a
trip signal after the preset time delay.

GROUND FAULT PICKUP AND GROUND GROUND FAULT PICKUP
FAULT DELAY (OPTIONAL) I
The ground fault pickup adjustment controls the level 258 45
of ground fault current at which circuit interruption will 28 @ 458
occur. To comply with the National Electrical Code 58 r's
(NEC 230-95), no trip point exceeds 1200 amperes. The 6S
common square knee of the curve can be replaced with
an It function to facilitate coordination with down- GROUND FAULT
stream devices such as thermal-magnetic breakers and PICKUP
fuses whose time-current curves do not easily relate to LY
the squarc-shape sensing characteristics common to
solid state trip devices. The ground fault delay adjust- o
ment is used to add a pre-determined delay in time to GROUND FAULT DEL M
the trip point once the ground fault pickup level has FTIN T OUT H
been reached. This provides tripping selectivity between wr H
main and feeder or other downstream breakers. The - N [
3
Kl
L1

;';ﬁ .

s
A,
>

:

MEMORY CIRCUIT

Because of the highly intermittent and erratic na
arcing ground faults, a memory circuit has beer @
porated in all MicroVersaTrip ground fault segsitggir
cuits as standard. The memory circuit integra&
fault current with time, essentially summing int

1

mittent ground current spikes. In the diagraf be
seen how the memory function works. ® FAVAN A VAYA t

1% Y Ground Fault

Diagram A shows a typical ground fault With h@lf-cycles, [T 77 777777 Trip Line

whole cycles and multiple cycles misgifigy ¢ rmally /1 NAN

occurs. Ground Fault Without t

emory

Diagram B shows trip response m I ground faule ~  [TTTT 70~ Trip Line

function which does not inclug@necf#y. The breaker

never trips because the time delay 8jrcuits are reset with © Grouna Faut Fosponse t
. . itl iemor!

every missing cycle. ’

FAULT TRI TORS (OPTIONAL)

Indicators are de@gighed # reduce system downtime by ( OVERLOAD SHORT CIRCUIT ~ GROUND FAULT )

analyzing any over 1t fault and identifying its cause.

Mechanical pop-out type indicators are available on the
programmers for identif ying overload or short circuit

overcurrent faul®when breakers are ordered without TRIP
integral g{gund fault protection. Indicators are available INDICATOR
to idef erload, short circuit and ground fault ELEJSETTO

reakers supplied with integral ground fault




Tripping Functions MicroVersaTrip RMS-9™

ZONE SELECTIVE INTERLOCKING SOURCE
The standard means of obtaining selectivity between ﬂx
main and feeder breakers is by incorporating program- M
mers with time-coordinated trip characteristics. This JONEO  CBI d»)___L

consists of setting the farthest downstream breaker with
a small time delay, and progressively increasing the time
dclay as you get closer to the main protective device. The
disadvantage in this method is that the system must now
endure the stress of the high current fault until time-out
occurs.

iy,

The Zone Selective Interlock module, Figure 12.1, re-
ceives a signal from a downstream MicroVersaTrip pro-
grammer (Logic 0) which causes the module to transmit
alow-level interlock signal to a MicroVersaTrip pro-
grammer upstream. The interlock signal activates the
LED portion of an LED-Transistor Opto-isolator in the
upstream programmer causing the fixed delay band to
shift from “MIN” to the programmer delay band setting.
Both the Short-Time and Ground Fault functions are
capable of being interlocked.

“OUTPUT” FROM PROGRAMMER
“INPUT” TO PROGRAMMER

Zone Selective Interlocking is available for both the
short-time function and the ground fault function, or 'NSTREAM UPSTREAM
the ground fault function only. If no short-time function FNECTIONS CONNECTIONS
is supplied. BUS —— WIRING

Figure 12.1 Multi-Zone Interlocking

TEST JACK (D
The Test Jack located on the front of the r{ting) ug ac-
y

cepts a test cable supplied with a portd oper- e i T
até)d test kit separatglg available. Tphe t \vn 1 testpthe RATING PLUG |
circuit breaker while the circuit byge %31 ying load, CAT. NO.

and provides either a trip or no t& e test kit will TRES5004
simulate a time-over current congionYefthe long-time, X = 500 A
short-time and ground fault furfttion$) It will also read = 600 A
trip unit switch settings, and report on the trip

unit self-test feature.

PICKUP
(SX)ARD) @

ailable to fix the ampere rat-
he sensor ampere rating as in

ing equal to or lowert
Table 7.2.

L 4



Tripping Functions MicroVersaTrip® 4

MicroVersaTrip-4 is a trip device developed for GE J&K
Frame circuit breakers. It incorporates technological
advancements in overcurrent protection for improved
reliability, long life, and flexibility.

Operation is fully automatic and normally no external

logic or control power inputs are required. The Micro-
VersaTrip system for molded case circuit breakers con-
sists of three parts, a plug-in protection programmer, a
flux shift trip device, and a current sensor package.

PROTECTION PROGRAMMER

The current sensor-powered solid-state logic unit incor-
porates rotary adjustment knobs for up to four func-

Setting and Instantaneous Pickup or optional S
Pickup with fixed instantaneous, plus Ground
Delay and Ground Fault Pick Up which aregfpti

FLUX-SHIFT TRIP DEVICE

A low energy positive action tripping devic®is automati-

cally powered and controlled by rotection pro-
grammer.

CURRENT SENSOR GE
S,

Three phase current sens
gle package providing ir

ncorporated into a sin-
flexibility and reli-

tions. The four functions available are standard Current  ability.
CURRENT SETTING ADJ. GROUND FAULT DELAY
~STANDARD ~OPTIONAL
ADJ. INSTANTANEOU LU .

—STANDARD

LONG-TIME TI
—STANDAR

L 4

{a

TABLE 13.1 MICROVERSA

anmur 4

ADJ. GROUND FAULT PICK-UP
—OPTIONAL

RIP-4 PROGRAMMER CHARACTERISTICS

la
3600 | 600 | 300, Tl 5 0.7 | 15,2, 2.5, 152,25, | 2, .95 3,
500, 600 |+®: -5, -1 HIXCC 125 3,457 | 04 3,4,6,8, 35, 4, 45, |10, 022,
95,1.0 | atl.l1C o 1 N 0.36
80041000, ) 9(C) 10 (X) 5,6 (X)
K1200 1200 .
O Tim: hown at 600% of current setting at lower limit of each band. X = Sensor Current Rating
@1} y shown at lower limit of each band. C = Current Setting

tolerances are = 10%.
d Fault pick-up not to exceed 1200 amperes.

en optional adjustable short-time pick-up is provided, instantaneous is fixed at 15X.

13



Current-Limiting Circuit Breakers

To meet increased demands for electrical service by resi-
dential, commercial, and industrial users, and to reduce
system power losses and cost, larger low-impedance
transformers are being installed by power companies.
The result is systems with higher available short circuit
currents. Traditional branch circuit equipment cannot
handle the fault currents available in these systems
which can reach 150,000 rms symmetrical amperes or
more.

THLC current-limiting circuit breakers (CLB) react far
more quickly to high-level short circuits than conven-
tional breakers. In fact, the higher the short circuit current,
the faster the THLC operates, because of its magnetic repul-
sion design.

Example: if a 150,000 RMS symmetrical ampere short
circuit at 480 volts ac were to threaten your system, the
THLCI1 would interrupt it in just 3 milliseconds. At the
same time, the THLC1 would limit peak let-through
current to less than 42,000 amperes—only 13% of the
destructive energy that would flow through without
THLCI protection, and a small enough current to be
controlled by standard series-connected circuit breakers.

But a fast break isn’t enough; a CLB must control arc
voltage quickly and efficiently, too.

GE THLC current limiting breakers force the arc into

patented, U-shaped arc plates where sufficient voltage is

developed to “dominate” the short circuit fast. Durin
480 volt interruption, for example, the THLCI quij
counters the driving voltage with a peak arc-volta
the range of 800 volts—sufficient voltage to quenc

14

short circuit without causing unwanted dielectric
down elsewhere down the line.

And for long, reliable life, the THLC is also efuip
with special baffles to vent hot gases out of thélgreaker
during the arc-quenching process.

The THLC current-limiting circuit breaker is designed
to protect standard circuit breakers with ratings as low as
10,000 AIC on systems with availa ents up to
200,000 RMS symmetrical amfg at cor at 480
Vac. It’s available in amp ratings from 15 10 400
amps.

B UL-listed and CSA certifieg
240 and 480 volts and
B Patended arc plates proRy
short-circuit condjg
B Resettable, fuse-fr
B Magnetic repulsg

gs of 200k AIC at .
@at 600 volts.

, efficient control of

,000 amperes at 480 volts in less
—the higher the current, the

operates
= it breaker protection with ratings as low as
1 systems with available currents up to
20 metrical rms amperes
a e frame size with ampere ratings ranging

15 to 150 amperes
mpere frame size with ampere ratings ranging
m 125-225 amperes
B f00-ampere frame size with ampere ratings ranging
from 250—400 amperes

A,



Trip Unit Ratings Molded Case Circuit Breakers

TABLE 15.1 TRIP UNIT RATINGS

1t

Q-Line . 10, 15, 20, 25, 30, 35, 40, .
(THQB, L, C) Fixed 45, 50, 60, 70, 80, 90, 100 Fixed
TEY Fixed Lozl S 10, 50, 00, Fixed

10, 15, 20, 25, 30, 35, 40,
E150 Line Fixed 45, 50, 60, 70, 80, 90, 110, ixed

125, 150

15, 20, 25, 30, 35,40,
TEL Fixed 50, 60, 70, 80, 90, 10 Fixed

125, 150
THLC-1 Fixed oo 3030, 30, Tl W50, Fixed
TB-1 Fixed 15, 20,25, 2 + 49501 Fixed
TOQD Fixed 200, 225 Fixed

; . , 110, 125, .

F225 Fixed and Interchangeable 1 Adjustable
TFL Fixed b0 092 Adjustable
THLC-2 Fixed 150, 175,200, 225 Adjustable
TJD Fixed 300, 350, 400 Fixed
J-400 Fixed and Interchang 258’ ég(())’ :132‘3’ 42}88’ 225, Adjustable
J-600 Interchangeable zgg’ f;(())%’ %%%’ 400, Adjustable
TLB-4 Fixed 250, 300, 350, 400 Adjustable
THLC-4 Fixed 250, 300, 350, 400 Adjustable
TB-4 Intercharf® bo égg’ ég(())’ égg’ 388’ 225, Adjustable
TB-6 ab 300, 350, 400, 500, 600 Adjustable
K-800 Line 288’ ?,;%%’ ?;g(())’ 450, 500, Adjustable
K-1200 Line 600, 700, 800, 1000, 1200 Adjustable
TB-8 600, 700, 800 Adjustable

(&)



Adjustable Magnetic Ratings—Molded Case
Circuit Breakers

1n2)

6000
6400
6400

80 | 600 | 900 | 150 450 | 1500 | 300 900 | 3000 | 350 | 1050 | 3500
90 | 600 | 900 | 175 525 | 1750 | 350 | 1050 | 3500 | 400 | 1200 | 4000
100 | 600 | 1250 | 200 600 | 2000 | 400 | 1200 | 4000 | 450 | 1350 | 4500 10,000
110 600 | 1250 | 225 675 | 2250 | 450 | 1350 | 4500 | 500 | 1500 | 5000

% 10,000
125 | 600 | 1250 | 250 | 750 | 2500 | 500 | 1500 | 5000 | 600 | 1800 | 6000 \

150 700 | 1500 | 300 900 | 3000 | 600 | 1800 | 6000 | 700 | 2100 | 6400 ‘

175 800 | 1750 | 350 | 1050 | 3500 800 | 2400 | 640
200 900 | 2000 | 400 | 1200 | 4000
225 | 1000 | 2250 )

125 600 1250 250 1100 2500 125 378N 160/ 600 1800 3000
150 700 1500 300 1400 3000 150 450 5 700 2100 4000
175 800 1750 350 1600 3500 175 5280 N1 750 800 2400 4000
200 900 2000 400 1800 4000 200 \" 000
225 1000 2250 225 67 2250

250 2500

30 000 3000
." 050 3500
00

4 1200 3500
1500 3000 TB-6
600 1800 3000 TB-6
@ Consult published trip-time curves for tolerances.

O
. O
&

O
Q>®

L 4
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Mag-Break® Motor Circuit Protectors

Mag-Break provides accu-
rate and fast clearing of
faults on motor circuits—
including low level
faults—the type most
prevalent in motor install-
ations. Mag-Break serves
to minimize damage to
motors and motor control
apparatus in addition to
protecting motor branch
circuit conductors. Contin-
uous current ratings and
adjustable instantaneous
trip ranges have been de-
signed to meet NEC re-
quirements concerning
motor full load and locked
rotor current. The Mag-
Break instantaneous trip
point can be set low and
precisely (just above asym.
motor inrush) assuring
fault protection and elimi-
nating nuisance tripping.

Each pole of the Mag-
Break breaker contains a
current sensing element to
trip the breaker instanta-
neously when the prese-
lected current setting is
exceeded. Mag-Break’s
unique magnetic system
permits independent
factory calibration of both
the Hi and Lo ends of the
trip range. This provides
field adjustability with ac-
curacy and repeatability at
all Mag-Break 6
trip scale 4 8

positions. @

Lo
In addition to the tfg i1
dependent factogpca -
tions, Mag-BregKis foel

eld
adjustable setting is con-
tinuous over theggntire

of each breaker. Th

r&. An overcurrent on
e will cause all
poles to trip simulta-
neously, thus preventing
»stly single phasing
problems.

STANDARD INTERRUPTING DEVICES

TJC
400
600 7B
AMPERES

TEC #&:
3-150
AMPERES

LIMITER ASSISTED DEVICES

TFC
205 LI
AMPERES

1200
AMP

TEC & i

TECL TBC 6 3 TBC 8
3-150 600 800
AMPERES AMPERES AMPERES
Table 17.1

- Hi

38

90

198

30 90 390

50 180 660

100 300 1300

150 600 R 2700

TFC36225 225 600 780 1020 1200 1400
TFC36225A 225 1000 1200 1630 1920 2250
TJC36400B 400 1200 1400 1850 3250 4000
TJC36400E 400 330 435 600 860 1100
TJC36400F 400 550 720 945 1280 1670
TJC36400G 400 1000 1280 1780 2360 3300
TJC36600G 600 1000 1280 1780 2360 3300
TJC36600H 600 1800 2100 2600 3600 6000
TKC36800L® 800 3000 3600 4300 5100 6000
TKC36800M® 800 5000 6000 7000 8400 10000
TKC361200L® 1200 3000 3600 4300 5100 6000
TKC361200M® 1200 5000 6000 7000 8400 10000
TBC43225F 14F 225 550 720 945 1280 1670
TBC43400F14G 400 1000 1280 1780 2360 3300
TBC63600]14L 600 3000 3600 4300 5100 6000
TBC83800K 18 800 2400 — — — 6000

@ For motors above 350 Hp use MicroVersa'lrip equipped breakers. @ Tolerance is =20% of nominal value.
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Accessories

MOLDED CASE CIRCUIT BREAKERS

Undervoltage Protection

Mechanical Interlocking

The Undervoltage Release
instantaneously trips the
breaker when voltage
drops to 35-70% of nor-
mal rating. The device re-
trips the breaker if it is
closed before normal volt-
age is restored.

Standard duty and heavy
duty types are available.

Auxiliary Switch

Time delay Unit—For
use with UVR

This unit prevents nui-
sance tripping due to mo-
mentary loss of voltage.

A separate, externally
mounted unit has 120 volt
ac input and 125 volt dc
output with delay adjust-
able from .1 to .5 seconds.
It is used in conjunction
with 125 volt dc undervolt-
age release, which must be
ordered separately.

Bell Alarm

An auxiliary switch can be
used to operate other ac-
cessories, indicating lights,
relays, for automatic ge
etc. Available with
four SPDT eleme
flexibility. Switches
and close as the break
either manually or re-
motely operated.

signal or other
cflitry when the breaker
ped under overload,
hort circuit, shunt trip,
undervoltage trip, and 3
coil shunt trip conditions.
Not actuated during nor-
mal ON-OFF operation.

The Mechanical Interlock
is a walking beam type e
ternal link between t
breakers mounted i
switchboard strucare:

M xrator for

Rgmbig “On-Off”

¢ interlock permits only
breaker to be on at a
e; however, both break-
ers can be OFF at the same
time.

Shunt Trip for
Remote Tripping

A motor-operated mecha-
nism can open, close or re-
set a breaker, remotely.
This convenient attach-
ment mounts integrally
with the breaker, without
modification to the
breaker or its handle. Just
lift the cover of the acces-
sory mechanism to operate
the breaker manually.
Breaker ON-OFF is indi-
cated in the operating
mechanism cover.

Standard

A Shunt Trip Device can
be used to trip and open a
breaker by remote control.
When the breaker opens,
the shunt trip coil circuit is
de-energized by means of
an auxiliary switch. They
meet UL requirements for
operation at 55% of rated
voltage for use on ground
fault systems.

Three-coil (not illustrated)
This provides single-phase
protection for fused circuit
breaker combinations,
factory installed only.

It mounts in right pole for
TEB, TED, and in left
pole for TFK, TJK, TKM.
Installed internally similar
to standard shunt trip with
leads connected across the
fuses. It trips breaker
when a fuse blows or if the
breaker is closed under
load with a fuse open and
fits all breaker types
including molded case
switches. Suitable for sys-
tem voltages 208 to 600
volts ac.



Accessory Availability

e o | Auxiliary Switch® | Undervoltage Blown Fuse Combination
3 Bell Alatm Switch | = orShuntTrip |  Release = | Trip Device Accessories 1 Ndanber of
Breaker Type | 1 ng | Inst. |Mounting| Inst. |Mounting | Inst. | Mounting | Inst. | Mounting | Inst. W SIS neos
e | Sheet| Pole | Sheet | Pole |Sheet| Pole |Sheet| Pole | Sheet| . o ne
8 Sl i | . < . Circuit Breaker
GEH-| L“| 'R | GEH-"| L | R |GEH-| L | R.|GEH-| L | R |GEH-
® L4
(-Linc UL N/A Once only
TQD, THQD UL Onc only
2-pole circuit
breaker—any
K150 TEB, TEC, 3418 Aux onc
TED, THED, ® 4576 | @ 3416 S.T. 3417 ® 3-pole circuit
TEL, TEML UL | — | UL} 5402 | UL | UL (5403 Aux| — | UL | 5400 | — | UL breaker—any
TB1®, THLC-1 5401 S.T. two except
UVR and 3-
coil shunt trip
F225® TFC,
TFJ, TFK,
THFK, TFL, ®®| 4620 4653
TLB-2 — | — | UL} 5406 | UL | UL | 5406 UL | UL | 4653 | U 4622 | — | — Any two
THLC-2, TLB-4 54
THLC-4
1600 TJC, T]D,
T]J, TJK, ® 3321 Aux Any two plus bell
THJK — | UL | — | 3320 | UL | UL |3435S.T. U 54 UL| — (3346 | — | — | — alarm
TB4@, TBC4®@
K1200 TKC,
TKM, THKM ® 3321 Aux ® Any wwo plus bell
'TB6@, TBC6®, UL | — | 4305 | UL | UL |3344 S.T. 5408 | UL | — | 3346 | — | — | — alarm
TBS, TBCS8
MicroVersaTrip™ Any one plus bell
4 and RMS-9, alarm
Tt Tt \ 0
A |- — | 4663 | — | UL |4629§ L4623 | — [ UL | 4624 | — UL | 4323 | . .
TKL4V, TJH, UL 4663 UL [4623@T. UL | 4623 UL | 4624 UL | 4323 installation
TJL, TKH, except bell
TKL alarm
—— Red
e i"ulrlple A E Blue == Brown/white S All accessory
cossory | e | ; retiow rown/white Blue Blue Dame as contacts shown
?(‘)T(L)is‘()}(zd:;]e‘:d@ Brown ' = :White individual with the circuit
g g g Bell Al rip Und | accessories breaker in
cll Alarm Black ndervoltage ~re Yellow tripped position.
Switch —e Rl Release == Black ppecp
Black
®Left pole mounting not available TEB, TED. ®UL listed interrupting capacity with accessories: 10K AIC at 600
@UL listed at 200,000 ATIC wit al accessories. 100,000 AIC volts AC, 22K AIC at 480 volts AC, 22K AIC at 240 volts AC.
with internally mounted acc @Maximum available short circuit application is 85,000 sym rms A.
®600 volts AC auxiliary Sitc ot UL listed. ® Accessory mounts in a one-inch frame and increases overall breaker
@Formerly green. size by one pole added to left side.
®Not available wit the back of breaker. ®@Leads are #18 AWG 125°C Vulkenc® insulated.
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Accessories Electrical Data

Q-Line
THQL, THQB,
THQC, TQD, THQD

Auxiliary Switch
Gircuit |  Catalog Numberof |  Switch
~ Breaker |  Number Switches e Raﬁ::g‘ ’
TOB, THQB, ) 6 amperes-—120 g
TQL, THQL TQAS2AI I-SPST (A) 3 amperes—24 V.A.C.
. . 6 amperes—120,V.A.C.
TQC, THQC TQCAS2A1 1-SPST (A) 3 amperes—24 VLA.C.
40 V.A.C
TQD, THQD TQDAS2ABIRS 1-SPDT (AB) 125 V.D.C
e—250 V.D.C
Shunt Trip
Circuit e Catalog ~V0:lt,s,, “Amperes (Inrush)
~Breaker | Number ac i Cact ol de
TQST 1 120 2
TQB, THQB, | TQST 2 240 3
TQL, THQL | TQST 7 4
TOQST 8 2.4
TQCST | 2
TQC, THQC | TQCST 7 12 4
TQCST 8 24 2.4
TQDST 1 9
.8
TQD, THQD 12 7.5
24 4.8
48 24




E150
TED, THED, TEB,

TEC, THLC-1, TBI,

TEL, TEML

\ instruction noted applies).

Auxiliary Sw1tch (Installation Instructlons GEH-3418 or GEH- @

Catalog . Number of
Number@ Switches watch Ratmgs
6 amperes, '%4 horsepower, 120, 240%oltgfac
TEDAS2ABIR 1 5 amperes, 120 volts ac “l.amp Load”
TEDAS2AB2 2 4 ampere, 125 volts dc
Vi ampere, 250 volts dc &

®For TEL, TEML breakers substitute TEL for TED in catalog numbgs (second installation
instruction noted applies). @

Shunt Trip (Installatlon Instructlons GEH-341 -5401)
Catalog e o Volts . ' eres (Inrush)
Number@ L ac d¢ ; dc
TEDSTI12 120/240 125 J0/1.9 1.0
TEDSTI13 480/600 — 1.5/1.9 —
TEDST 7 — 12 — 7.5
TEDST 8 — 2 — 4.6
TEDST 9 — 4 — 2.4
TEDST11 — < — 0.4

®For TEL, TEML breakers substitute Tk
instruction noted applies).

Undervoltage Release (Insga structions GEH-5400

oY TALDJN catalog number (second installation

or GEH 3417)

Curre ; i Volts =~ Droppmg (25. watt)
o Mg Cilgen T = 7 Resistor
T hDXUVAR —
TEDXUVBR 120 — —
TEDXUVCR 240 — 7,500

— 480 — 20,000

— 18 600 — 30,000
TEDXUVDR 200 — 12 —
TEDXUVER 100 — 24 —

— 50 — 48 —
TEDXUVFR 33 — 60 —
TEDXUV 18 — 125 —
TEDXUVHR / 18 — 250 7,500

breakers substitute TEL for TED in catalog number (second installation
ENoted applies).
ML breakers standard duty only.

la¥m (Installation Instructions GEH 4576 or GEH-5402)

alog Number® |~ Mounting =~ . . Switch Rating

TEDBAR Right Pole H amperes, 240 volts ac
TEDBAL Left Pole ') amperes resistive, 24 amperes

immductive at 28 volts dc

For TEL, TEML breakers substitute TEL for TED in catalog number (second installation

Motor Operators (Installation Instructions GEH-5007)

TEDMOMAT| 120 volis ac| 3.0 1.6 1.5 1.75 0.5 Amnere
TEDMOMAY| 240 volisac | 2.2 57 1.5 1.75 (Time chl,w)
TEDMOMAS| 24 volts 2.0 1.0 1.5 1.75 @

21
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Accessories Electrical Data

F225
TF], TFC, TFK, Auxiliary Switch (Installatlon Instructlons GEH 4653 or GEH 5
THFK, THLC-2, Catalog Number® | Number of Switches ~ Switch Ratings
THLC-4, TFL, TLB-4 TFKASA2AR?2 2 5 amperes, 240 volts ac
TFKASA2AB4 4 5 amperes resistive, 2% a
inductive at 28 volts dc

@®For TFL breakers substitute TFL for TFK in catalog number (second installation instruction
noted applies).

Shunt Trlp (Installatlon Instructions GEH 4653 or

S Volts
Catalog Numbe :
; ac
TFKS” l AIQ 120/240
TFKSTAI3 480/600
TFKSTA 7 —
TFKSTA 8 —
TFKSTA 9 —
TFKSTAII —
®For TFL. breakers substitute TFL for TFK in catg ber (second installation instruction

noted applies).

Undervoltage Release (Installati
or GEH-5406)

TFKUVA 1 —
TFKUVA 2 240 — 7,500
TFKUVA 4 480 — 20,000
TFKUVA 6 600 — 30,000
TFKUVA 7 2 — 12 —
TFKUVA 8 100 — 24 —
TFKUVA 9 50 — 48 —
TFKUVAIO 18 — 125 —
TFKUVALI 18 — 250 7,500
®For TFL breake wute TFL for TFK in catalog number (second installation instruction

noted applie

tallation Instructions GEH-4620 or GEH-5406)

5 ampercs, 240 \olts ac
5 amperes, resistive

2'4 amperes inductive at 28 volts dc
@. breakers substitute TFL for TFK in catalog number (second installation instruction

plies).
@ hges circuit breaker interrupting capacity to: 10KA @ 600 Vac, 22KA @ 480 Vac, 22KA
240 Vac.

listed for field installation with model 4 frames and trips.
% otor Operators @ (Installation Instructions GEH-3313)

¢ TFKMOMA | 120 Vac 9.5 55
125 Vdc 7.0 4.5 095 0.95 I Ampere
25 25 p—
o| 240 Vac 5.0 2.5 ) (Time Delay)
TFKMOMAZ} o5 v e 6.0 4.0
TFKMOMAS| 24 vde | 24 16 0.45 0.50 2 Ampere
TFKMOMAY| 48 Vdc 14 9 0.25 0.25 (Time Delay)

@ Not Available For THLC-2, THLC-4.



J600

TJC, T]J, TJK,
THJK, TJD, TB4,

TBC4

Auxiliary Switch (Installation Instructions GEH-3321)

Catalog Number

Number of Switches

Switch Ratings

@)

TJKASA2ABI

1

6 ampercs, Y2 horsepower, l?(),@ls ac
5 “L LRk

TJKASA2AB2 2 amperes, 120 volts ac “Lamp
TJKASA2AB3 3 2 ampere, 125 volts dc
TJKASA2AB4 4 i ampere, 250 volts dc
L 4
Shunt Trip (Installatlon Instructions GEH- 3435)
Ciatalog Volts s (Inrush)
Number . -ac dc dc
TJKSTAI2 120/240 125 1.0
TJKSTAIL3 480/600 — —
T]KSTA7 — 12 — 4.3
TJKSTAS — 24 — 4.6
TJKSTA9 — 4 — 2.4
TJKSTAII — 2 — 0.4

ctions GEH-5407)

Droppmg (25 watt)
; -7 Resistor
TJUVIR _
TJUV2R 7,500
TJUV4R 20,000
TJUV6R 30,000
TJUV7R —
TJUVSR 1( —
TJUVIR —
TJUVIOR —
TJUVIIR 7,500
Bell Alarm ( ion Instructlons GEH 3320)
Catalog Nuny : Mountmg

Ccnter Pole :

;‘pmg (25 watt)
‘Resistor

100
17
25
TIMDVDS 200
TJMDVES 100
TJMDVFS 33

24
120
240

5000

il | Running |
TJKMOMALI| 120 volts ac 9.5 5.5
125 volts dc 10.0 3.5 30 30 1 Amperc
TJKMOMAZ2( 240 volts ac 5.0 3.0 "~ " (Time Delay)
250 volts dc 5.5 2.5
TJKMOMAS[ 24 voltsdc | 22.0 15.0 .60 .35 2 Ampere
TJKMOMAY| 48 volts dc 14.0 10.0 35 .30 (Time Delay)

@T J4V, TJH-S breaker requires mounting plate Cat. No. 286A7558G8.
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Accessories Electrical Data

K1200

TKC, TKMA,
THKMA, TB6,
TBC6, TB8, TBC8

“Catalog Number

Number of Switches -

Auxiliary Switch (Installation Instructlons GEH 3321)

cbf Ratngs

TKMAAS2ABI
TKMAAS2AB2
TKMAAS2AB3
TKMAAS2AB4

1
2
3
4

6 amperes,
5 ampercs,

Yo ampere,

'/z h()l sep(mer 120, 248 voltShac
120 volts ac “L.amp Loa

'/t ampere, 250 volts dc
125 volts dc

Shunt Trlp (Installatlon Instructions GEH- 3344)

TKMASTA 8
TKMASTA 9
TKMASTAII

Catalog : Pole Mounting _ Volt: ‘

Number  Suffix Cac |
TKMASTA12 1 2()/240
TKMASTAI13 480/600
TKMASTA 7 R L —

Undervoltage Release (Installati

Catalog
Number

- ‘Pole 'Mo'imting

 Suffix

TKUV
TKUV
TKUV
TKUV
TKUV
TKUV
TKUV 9
TKUVIO
TKUVII

I P~ N —

7,500
20,000
30,000

7,500

Bell Alarm

ounting

Swntch Ratmg

Center Pole

5 amperes, 240 volts ac,
2'% amperes inductive at 28 volts dc

dl]]p

eres Iesistive,

dervoltage Release (Installation Instructions

. :Current ; ~V9|t§~ e ; Droppmg (25" itt) -
- mA ac | de  Resist
100 24 _ _
17 120 — —
25 240 — 5,000
I'KMDVDS 200 — 12 —
TKMDVES 100 — 924 _
TKMDVFS 33 — 60 —

Control

_Amperes

- | Inrush | Running |
. . 120 Vac 9.0 6.0
FKMMOMAL 1152 Ve | 1005 4.5 1 Ampere

240 V 5.0 3.0 0-30 030 (Time Delay)
R ac J. .
FKMMOMA2 | 950 vde | 4.5 3.0
TKMMOMAS 24 vde | 22 15 0.60 0.35 9 Ampere
TKMMOMAY 48 Vdc 14 10 0.40 0.30 {Time Delay)

®TK4V, TKH-S breaker requires mounting plate Cat. No. 286A7558G7.



J600 & K1200

MICROVERSATRIP

ACCESSORIES
RIGHT POLE
MOUNTING

N

MOUNTING ONLY

CENTER POL
L 4

Auxiliary Switch No. of Switch . .
Catalog Number - Elements Switch Rating
TVAS2AB2R 9 6 amperes—240 volts ac
/> amperes— 125 volts dc
TVAS2AB4R 4 Y4 amperes—250 volts dc
- GEH-4623
TVAS6AB2R® 9 6 amperes—600 volts ac
' amperes—125 volts dc *
TVAS6AB4R® 4 Vi amperes—250 vol .
®Not UL listed §
e Volsage Current (Inrush) ) )
Shunt Trip : (Volts) (Amperes) : * Installation
Catalog Number . | : Instructions
g s ac dc. ac
TVST7R 12 44
TVST8R 24
TVSTIR 48 46.0
TVSTIIR 1250.0 . N
120 GEH-4623
TVSTI2R 130.0
240
480
TVSTI3R - 313.0
600

TVUVIR 19 18 7100 None
TVUV2R 18 7100 7,100 | 12w
TVUVSR 380 18 7100 YES | 15,000 | 25W
TVUV4R 18 7100 20,000 | 25W
TVUVG 0 18 7100 30,000 | 25W |GEH-1693
Tvidir 12 200 60
v 94 100 240
U 43 50 960 NO NONE
10R 125 i8] 7100
11R 950 18] 7100 7500 19W

ns

TJVBALS { 5 amperes—240 volts ac GEH-4626
TKVBAL.S 2.5 amperes— 28 volts ac GEA-4663
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Accessories-Electrical Data

J600 & K1200

MICROVERSATRIP Combmatlon Shunt Trlp/Two Aux. Switches

ACCESSORIES
RIGHT POLE
MOUNTING

TV6AB2ST7R

TV2AB2ST7R

12

TV6AB2ST8R TV2AB2ST8R 24

TV6AB2STYR TV2AB2ST9R 48 Same

TV6AB2STIIR | TV2AB2STI1I1R 250 ) as
120 195 Shunt

TV6AB2STI2R | TV2AB2STI2R 940 Trips
480

TV6AB2STI3R | TV2AB2STI3R

600

L 4

GEH-4623

TV6AB2UVIR TV2AB2UVIR

TV6AB2UV2R TV2AB2UV2R

TV6AB2UV3R TV2AB2UV3R

TV6AB2UV4R TV2AB2UV4R Same

TV6AB2UV6R as
Under-

TB6AB2UV7R 12 Voltage

TV6AB2UVER 24 Release

TV6AB2UVYR 48

TV6AB2UVI0OR 125

TV6AB2UVI IR 250

Same
as
Auxiliary
Switches

GEH-4623

. Inrush
120 \()lts ac 9.5
125 volts dc 10.0
240 volts ac 5.0
250 volts dc 5.5
1A8| 24 volts dc 22.0
48 volts dc 14.0

30 1 fAmperc, ,
(Time Delay)

.35 2 Ampere

.30 (Time Delay)

FKMMOMA] | 120 Vac 6.0
125 Vdc 10.5 4.5 1 Ampere
240 V 5.0 3.0 0-30 0-30 (Time Delay)
cray, ac . J. \
FKMMOMAZ | o5y vge | 45 3.0
TKMMOMAS 24 Vde | 22 15 0.60 0.35 2 Ampere
TKMMOMA9 48 Vde | 14 10 0.40 0.30 (Time Delay)

®Requires mounting plate Cat. No. 286A7558G7.




Accessories-Mechanical Data

MOUNTING HARDWARE

Front Connections

Back Connections

Plug-in Mounting

Base,
with
Optional

Front-connected Cu-Al
lugs allow easy cable feed.
The lug mounts directly to
the mounting surface with
screws and lockwashers.

Back-connected studs
need to be supported by a
sub-base, but make posi-
tive contact with each line
and load terminal. Studs
stay in place while the
breaker can be removed
or installed.

A plug-in base assembly
provides for quick

changeout of bre
The assembly badi@plate
mounts to an 1r

cross-pieces.

reaker plug-in terminals
align with one-piece back-
plate assembly.

HANDLES AND OPERATING MECHANISMS

TDR Rotary
Operating Handle

TDA Flange Handle
and Variable Depth
Operating

Mechanism

N

1%‘ djustable

Handles

The Rotary-Operating In-

of the enclosure.

@)A Flange Handle
i se with all 150—

meet automotive duty

tegral Handle mounts di-
rectly to the breaker, and 0 ampere frame circuit
operates through t ex eakers. It is designed to

chanical interlog

handle is in the ON posi-
tion. The locking hasp ac-
commodages up td’three

padlocks. Suitable for hor-
izontal rtically

mo eakers. For
NE and NEMA

1 sures.

specifications, and NEMA
12. UL recognized compo-
nents are used. The mech-
anism is of the Quick-
Make, Quick-Break type
with an integral mounting
plate and low operating
force. Mounting dimen-
sions fit standard flange
enclosures 8'-24" deep.
Drilling templates and
detailed installation in-
structions are provided.

TDM Door-Mounting
Handles are available in
shallow mounting types
and extended shaft type
for vertical or horizontal
breaker mounting. The
mechanism provides
interlocking. The door-
mounted handle accom-
modates up to three pad-
locks. Suitable for NEMA
12K and NEMA 12 en-
closures.

NOTE: A pendulum-type
handle designated Cat.
No. THCH 45 is also
available for NEMA 4,
NEMA 4X and 5 en-
closures.
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Application Data— Molded Case Circuit Breakers

Molded case circuit breakers are circuit protective de-
vices that primarily perform two functions: (1) manual
switching operation to open and close a circuit by means
of a toggle handle and (2) automatic opening of the cir-
cuit under sustained overload and/or short circuit condi-
tions. Circuit breakers inherently provide the automatic
protective function of opening the circuit under abnor-
mal sustained overload, or short circuit conditions, with-
out the use of fuses. When a circuit breaker opens to
clear a fault, the toggle handle goes to a TRIPPED posi-
tion mid-way between the ON and OFF positions, thus
clearly indicating that a circuit breaker has opened.
When the cause of the fault has been removed, the cir-
cuit breaker can again be closed simply by moving the
toggle handle to the RESET position, and then moving
the handle to the ON position.

Circuit breakers have an advantage over fusible ele-
ments. A fault on one pole of a multi-pole breaker
actuates a common trip bar that opens all poles simulta-
neously, thus avoiding single phasing a motor circuit, as
could occur in a fusible device. Molded case circuit
breakers are “trip free” in construction. This means that
the circuit breaker contacts cannot be held closed against
a fault condition. Molded case circuit breakers are de-
signed to protect insulated conductors against unsafe

Thermal-magnetic molded case circuit breakers @
designed to provide motor running overload pgQtc®ion.
This function is normally performed by 0ver
supplied in manual or magnetic motor starte

ever, for infrequently started motors, Micro\fer ]
equipped molded case circuit breakers ca to

provide motor overload, overcurrent andfgro fault
protection.

Molded case circuit breakers meet lic UL Stan-
dard 489 covering “Branch Circui ervice Circuit
Breakers” and meet NEMA Stan -1—Molded

Case Circuit Breakers.

UL Standard 489 makes provi
products—UL Standard

rated. The basis of t
sulated case circui

r two classes of
UL 100 percent
gshfor molded case and In-
s follows:

489

ed to carry 100 percent of
their nameplate curfent continuously in free air at
25°C when cabled per Table on page 32.

circui[’breakers are rated to carry 100 per-
ir nameplate current inter mittently (up to
imum) and 80 percent continuously,

p mounted circuit breakers may require derat-
of the circuit breaker and cable in room ambient
temperatures other than 25°C and with cable other
than specified in Table on page 32.

. G e

E150
10 thru 150 Amperes

F 225
70 thru 225 Amperes

J 600

overheating that would ultimately damage the insulation K 1200
thru 600 Amperes
and conductor.

300 thru 1200 Amperes

B. 100-percent rated under UL 489

1. Circuit breakers are rated to carry 100 percent of
their nameplate current continuously in an enclosure
with ventilation and volume as specified on the device
in a room ambient of 25°C when cabled as specified
in Table on page 32 using 90°C insulation.

2. Room ambient temperatures other than 25°C, cable
other than specified in Table on page 32, or enclo-
sure volume and/or ventilation other than specified
on the devices may require derating of the system.

Standards and References

Underwriters’ Laboratories
UL 489 Branch Circuit and Service Circuit
Breakers—Order from UL Publications Stock,
333 Pfingsten Road, Northbrook, Illinois 60062.

National Electrical Manufacturers Association
(NEMA)
AB-1 Standards Publication—Molded Case Circuit
Breakers Order from NEMA Publications, 155
East 44th Street, New York, New York 10017

Federal Specifications
WC-375 Circuit Breaker, Molded Case; Branch Cir-
cuit and Service

National Electrical Code (NEC)
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FEDERAL SPEC

IFICATIONS

Federal Class | ~ Circuit Breaker Type Poles |
la THQL, THQAL, THQB, THQC 1 pole 120/240
1b THQL, THQAL, THQB, THQC 2 and 3 pole 240
2a TED, TEY 1 pole ®77
%b THQL, THQAL, THQB, THQC 1 pole 120
% THQL, THQAL, THQB, THQC 2 and 3 pol 240
2d TED 2 and 3 pole
2e TB1 2 and 3 po
2f THED 2 and 3 pgle
3a TFJ, TFK 2 and 3o
3b THFK 2 and 3
3¢ TB4 2 an ol 600 volts max
3d TJJ, TJK 2 ameh3
4a TB4 nd ole
4b TJJ, TJK 3 pole
4c THJK 3 pole
5a TJK6, TKMS8
5b THJK6, THKMS8
6 TB6
 WC375b e o
Federal Class ~ Circuit Breaker Type Voltage
}8?)@ THQB, THQL, THQC, THH
11a THHQL, THHQC, THQBG GF, 1 or2 120/240 volts
b THQCGF, THHQLGF Q 2 or3 240 volts
19a TEB, TED, TEY
12b® TQD, THQD, THQ\G, THQC, 2 and 3 poles 240 volts
TEY, TED4
12¢ TEY, TED4 1 pole 277 volts
13a TEY, TED4 1 pole 277 volts
13b TED4, 15-50 1 pole 480 volts
TEY, TERs4, §—109 amps 1,2, & 3 poles 2771480 volts
14a® THHQL, HHQC, TEY 1 and 2 poles 120/240 volts
14b THQP, TJD, 2 and 3 poles 240 volts
15a® TXQ , TXQC, TEY 1 and 2 poles 120/240 volts
15b TEY, 2 and 3 poles 240 volts
16a® TB1 2 and 3 poles 480 volts
16b® TBIQI B4 TB6 2 and 3 poles 600 volts
17a® , TB8 2 and 3 poles 600 volts
18a 15-100 amps
19a FK
20a , TFK
21a , TJK, TKM, TJRV, TK4V
22a HED 15-100 amps 2 and 3 poles 600 volts max
23a THJK, THKM, THJ4V, TJH
24a TPMM, TP, TC, TKH
25a THPMM, THP, THC®
¢ TPMM, TP, TC 3000 & 4000 amp only
2 TB-1, TB-4, TB-6, TB-8
N ed TED 4, TED 6 110-150 amps 3 poles
THED 4, THED 6 110-150 amps 3 poles

TEL, TFL, TLB, THLC

nit or duplex construction must be specified.
) athp frame not included.
class may incorporate a current limiting device within the breaker case.
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Application Data—Molded Case Circuit Breakers

CURRENT RATINGS

Molded case circuit breakers are designed to protect in-
sulated cable, therefore the characteristics of breakers
are closely tied to the Underwriters’ Laboratories speci-
fied size and type of wire for each rating as well as the
load characteristics. The following items should be con-
sidered when applying and using molded case circuit
breakers:

A.

w

Cable size must be equal to, or greater than that
specified by Underwriters’ Laboratories Inc. Stan-
dard for Safety 489. Thermal current measuring sys-
tems (bimetals and fuses) incorporate a resistance
element which generates heat at a rate proportional
to the square of the current. The cable is used as a
heat sink to control the temperature of the bimetal;
reducing the size of the conductor raises the temper-
ature and the breaker will carry less current. In gen-
eral the effect of cable size on breaker thermal
calibration is illustrated in Fig. 30.1.

Ambient temperatures have an even wider effect on
the rating of the breaker-cable system. High ambient
temperatures not only affect the calibration of the
breaker but may cause internal temperatures to ex-
ceed the temperature limits of the insulating materi-
als. Cable may be adapted through the use of higher
rated materials such as glass or mineral, but this j
not possible with switching devices due to me

cal requirements and fabrication techniques

or binding due to differential contractio aree® n
general the effect of ambient temperaturg on dh am-
bient compensating breaker calibration 10 ke
Fig. 31.1.

Notice that the above curve specifies thegambient
temperature of the air surrounghing the breaker not
room temperature. T o convert gy rmation to
room ambient it is necess the tempera-
ture rise of the equipme ing the circuit
breaker. This must inclyfeff@gtoTs for group mount-

ing of devices, ventilgti r insulation or other
radiant heat sources, ctg above curve also ap-
plies only to devicedqgonn@ted with the UL sized con-

ductor.

L

System opera frequency also has a major effect

on the rati rformance of molded case cir-

cuit breakgr: t circuit breakers may be directly
iQlhat t ublished ratings on 50 or 60 Hertz

olded case circuit breakers should not
atother frequencies without the concur-
General Electric Company except as de-
n page 36, “FACTOR C—FREQUENCY

o separate effects occur at frequencies above 60
rtz depending on the method of current sensing.
n thermal magnetic devices, the bimetal, which pro-
vides overload protection, responds accurately to the
applied current. However, the instantaneous ele-
ment, which is a solenoid constructed of copper and
steel, becomes hot. This raises the temperature of

% Change in current carrying ability

{

temperatures, on the other hand, substantggll
crease the current carrying ability of the systcigu
other limiting factors occur, such as lubrig anNwre

. ()

50
+25%
0 _J—
|
—25% rated
—509% conductor

]
200% of rated
conductor size

Figure 30.1 Breaker current rating and conductor sizeare a
matched pair; any insulation type may be used
but the cross section must remain constant.



CURRENT RATINGS (CONT.)

the breaker, thereby reducing the continuous cur-
rent rating of the device. The instantaneous trip so-
lenoid becomes hot because of the nature of its
construction and materials. In addition to adding
heat to the breaker, the instantaneous trip does not
respond to current correctly and the higher the fre-
quency, the less accurate the response.

At nominal system frequencies less than 50 hertz but
above direct current, solid-state trip devices become
inoperative due to sensor saturation. Thermal trip
devices remain accurate while instantaneous trip so-
lenoids lose accuracy. On direct current systems,
solid-state trip units are completely inoperative,
thermal trip units calibrate accurately and instanta-
neous trip solenoids may or may not be accurate de-
pending on the specific construction technique used.

Another factor to be considered is the altitude at
which the breaker will be applied. The design alti-
tude for molded case circuit breakers is 0 to 6000
feet. At altitudes above 6000 feet the thin atmo-
sphere affects the heat transfer of the breaker as well
as its ability to interrupt short circuits. So an addi-
tional derating of 4 percentis applied at altitudes
from 6000 to 10,000 feet.

NS
D

F.

Load type and duty cycle must also be ¢ in
the application of molded case circuit brigake

Loads such as capacitors and electromag quire
a substantial, continuous current derating factor if
the breaker is normally used to switch the load.
Group mounted devices require additid®al derating
due to the lack of free air cir ion around the
devices.

ers, the breaker

With loads such as resistanc
1 te no less than 125

continuous current rat
percent of the welder 19

otection in addition to ca-
e load characteristics and
must be fully evaluated.

In general, where loa
ble protection is d&8iged

circuit breaker is run at the cur-
from factors A—E continuously, it
ith rating and the conductor ratings,
on the verge of tripping, and any per-

e applied to prevent possible nuisance trip-
WOther conditions such as excessive load break
erations, overload tripping or severe load cycling
n affect breaker life and should be factored into
e rating.

The above information is summarized and tabulated in
the following pages for your convenience.

1009

Current rating % of nominal

|

0

Breaker ambient temperature °C

40°C 120°C

Figure 31.1 The effect of ambient temperature on the contin-
uous current carrying ability of the breaker and
cable system is shown on page 35, “FACTOR
B—AMBIENT TEMPERATURE.”



Application Data—Molded Case Circuit Breakers

CURRENT RATING SELECTION

Circuit breaker ampere rating (I,) = L XAXBXCXDXEXFXxG O
where I, = Actual fullload current or RMS current D = Altitude rating factor

A = Wire size factor E = Load class rating factor

B = Ambient temperature rating factor F = Safety factor

C = Frequency rating factor G = 1.0 for intermittent load or 1.25 for continuous load

L 4

TABLE 32.1 WIRE AND CABLE SIZE BY AMPERE RATING
Circuit breakers are calibrated and rated for use with the following wire

ampere rating

Circuit * = Circuit
Breaker a Breaker
Amp uctor | Ampere
Rating _ Size |  Size Rating Paralleled |  Size
150rless| ...... 14 AWG | ...... 12 AWG 400 two 250 kcmil
20 | ... 12AWG | ...... 10 AWG 450 AWG | two 300 kcemil
25 | ... 10 AWG | ...... 10 AWG 500 250" kemil | two 350 kcmil
30 | ... 10 AWG | ...... 8 AWG 550 t )0 kemil | two 500 kcmil
35 | L. 8AWG | ...... 8 AWG 600 350 kemil | two 500 kcmil
40 | ... 8AWG | ...... 8 AWG 700 500 kcmil | three 350 kcmil
45 | .. 8 AWG | ..., 6 AWG 800 300 kcmil | three 400 kcmil
50 | L. 8 AWG | ..., 6 AWG 1 400 kcmil | four or 350 or
60 | ...... 6 AWG | ...... 4 AWG three 600 kcmil
70 | L 4 AWG | ... 3 AWG four 350 or four 500 kcemil
80 | ... 4 AWG | ... 2 AWG three 600 kcmil
90 | ... 3AWG | ...... 2 AWG® 400 four 500 kcmil | five 500 kcmil
) five 400 or six 600 kcmil
100 | ...... 3AWG | ...... 1 AWG four 600 kcmil
110 | ... 2AWG | ..., . 00 Six 400 or SIX 600 kcmil
125 | ..., 1 AWGO | ...... five 600 kcmil
150 | ... 1/0 AWG | ......
175 | ... 200 AWG | ...... 2500 eight 400, eight 600,
200 | ..., 3/0 AWG | ... seven 500, or seven 750, or
six 600 kcmil | nine 500 kcmil
225 | L. 4/0 AWG | ..., 3 cril 3000 nine 400, ten 500,
250 | L. 250 kemil | ... .. cmil eight 500, or nine 600, or
275 | ... 300 kcmil kcmil seven 600 kcmil | eight 750 kcmil
300 | ... 350 kcmil & 00 kcmil 4000 twelve 400, thirteen | 500,
325 | ... 400 kcmil t 4/0 AWG eleven 500, or twelve 600, or
350 | ... 500 kcemil ten 600 kcmil| eleven 750 kcmil

®No. 1 Typc RH,RHW,RUH, THW, |
conductor may be used if the circuit bre

TABLE 32.2 PROPERT
CIRCUIT BREAKERS

x 4/0 AWG
A XHHW copper
is sogmarked.

ONDUCTORS RATED FOR USE WITH MOLDED CASE

®@No. I RH, RHH, RHW, THW, THWN, or XHHW aluminum
conductor may be used if the circuit breaker is so marked.

18 620 Solid .0403 .0403 .0013 6.51 6.79 10.7
16 2580 Solid .0508 .0508 .0020 4.10 4.26 6.72
14 .4 110 Solid .0641 .0641 .0032 2.57 2.68 4.22
12 6530 Solid .0808 .0808 .0051 1.62 1.68 2.66
10 10380 Solid 1019 .1019 .0081 1.018 1.06 1.67
16510 Solid 1285 1285 0130 .6404 .659 1.05
26240 7 .0612 .184 .027 .410 .427 .674
41740 7 0772 232 .042 259 .269 424
52620 7 .0867 .260 .053 205 213 .336
66360 7 0974 292 .067 .162 .169 .266
83690 19 .0664 .332 .087 129 134 211
105600 19 .0745 372 .109 102 106 .168
133100 19 .0837 418 137 .0811 0843 133
167800 19 .0940 470 173 .0642 0668 105
211600 19 .1055 .528 219 .0509 0525 .0836




TABLE 33.1 PROPERTIES OF CONDUCTORS RATED FOR USE WITH MOLDED
CIRCUIT BREAKERS (CONT.)

250 250000 37 .0822 575 .260 0431 .0708
300 300000 37 .0900 630 312 0360 .0590
350 350000 37 .0973 .681 .364 .0308 .0505
400 400000 37 .1040 728 416 0270 0442
500 500000 37 1162 .813 519 0216 .0354
600 600000 61 0992 .893 .626 .0180 . .0295
700 700000 61 1071 964 730 0134 .0159 .0253
750 750000 61 1109 998 7182 .01 .0148 .0236
800 800000 61 1145 1.030 .833 0139 0221
900 900000 61 1215 1.090 933 012 0123 0197
1000 1000000 61 1280 1.150 1.039 . Ol11 0177
1250 1250000 91 1172 1.289 1.305 863 .00888 .0142
1500 1500000 91 .1284 1.410 0719 00740 0118
1750 1750000 127 1174 1.526 .00616 .00634 0101
2000 2000000 127 .1255 1.630 .00539 .00555 .00885

® Area given is that of a circle having a diameter equal to the over-all diameter d conductor.

The values given in the table are those given in Handbook 100 of the  thos Standard No. S-19-81 of the Insulated Power Cable
National Bureau of Standards except that those shown in the 8th E sociation and Standard No. WC3 of the National Elec-
column are those given in Specification B33 of the American Society t Manutacturers Association.

for Testing and Materials, and those shown in the 9th column are

TABLE 33.2 FACTOR A—WIRE SIZE

response of the breaker in some misapplications or in applications
where cable ampacity is not required to match breaker ampacity.

BREAKER AMBIENT TEMPERATURE®

T'he values shown above can be useful in undergffa

TABLE 33.3 FACTOR B—cCl

Q-LINE 0 0/ 10 9 | 1.16 105 | 1.19 105 |127] 125 138 125

TQD, THQD h g 1.0 90 | 1.08 105 | 117 105 |1926] 125 138 125

Hfl’ ITOE)DA’ IEY, o | %075 | 1.0 9 | 1.0 105 | 1.05 105 | 114|125 125 | 125

]T,)l'i)a‘ :EE?IT EL— 75 1.0 90 |10 105 |11 105 | 1.21 105 | 1.38] 105

e nE 75 1.0 90 |10 105 | 1os| 105 L4l 125 |138] 125

ngi TT]K‘ T‘.gﬁ*z_ 4| 1o 75 1.0 9 |10 105 | 1.05 105 | L14] 105 195|195

1.0 75 10 9 | 1.0 105 | 1.08 105 | 121] 105 133 | 105

KMAS, | 10 75 1.0 90 | 1.0 105 | 1.05 105 |[118] 105 125 | 125

Y THKMAI2 | 1.0 75 1.0 105 |10 105 |11 105 | 115 125 125 | 125

TH *,{.JHLJ‘W’ TILAV 75 1.0 9 | 1.0 105 _ — — — — —

,l.'li;w' IKL4V, TKH, | | 75 1.0 105 | 1.0 105 _ — — — — —
@This is the air temperature around the outside of the breaker NOTE: All temperatures are °C 33

molded case, but inside the enclosure.



Application Data—Molded Case Circuit Breakers

TABLE 34.1 FACTOR C—FREQUENCY RATING

Factor D—Altitude Rating
1.00 for—100 to + 6000 feet
1.04 for 6001 to 10000 feet
1.08 for 10001 to 15000 feet

TABLE 34.2 FACTOR E—LOAD

1.1

nc
Q-LINE 1.0 1.0 1.01 1.02 1.03 1.04 \
TEB, TED, THED, 1.0 1.0 1.02 1.04 1.06 1.08 1.08
TEY, TEL, ¢
THLC-1
TFJ, TFK, THFK, 1.0 1.0 1.02 1.05 1.09 1.18
TFL, TLB-2,
THLC-2
TFC 1.0 1.0 1.02 — — —
TJJ, TJK, THJK, 1.0 1.0 1.02 1.04 1.06 1.15 1.15
TLBA4,
THLC-4
TJC 1.0 1.0 1.02 — — — —
TKMS8, THKMAS, 1.0 1.0 1.02 1.04 @ 1.35 1.85
TKMA12, — 1.0 1.02 = — — —
THKMA12
TKC 1.0 1.0 1.02 — — —
TJ4V, THJ4V, — 1.0 1.02 1.06 1.15 1.15
TJL4V, TjH, TJL
TK4V, TKL4V, — 1.0 1.0 04 1.15 1.35 1.35
TKH, TKL

l

- . 1 .5 < . < . '( '( B
@E equals the product of the load clasactors whichapply to

the circuit in question.
®Use this factor for plugging du @ wling loads with over 25

starts per hour where th AS enfcannot be reliably
calculated.

Factor F—Safetydactor = 1.1

TABLE 34.3 FACTOR G—DUTY FACTOR




SELECTION OF CIRCUIT BREAKER
CURRENT RATING

Circuit breakers are primarily used to provide overload
and short circuit protection for insulated conductors. In
this regard, the National Electrical Code Article 240-5
requires that conductors be protected in accordance with
their ampacities, as given in NEC Tables 310-12 through
310-15. Exceptions are listed in the article for certain
specific applications or conditions including protection
for conductors in motor circuits.

The size and type of conductors required for a given cir-
cuit is usually calculated by the consulting engineer or
other specifying authority, and specified on the job
plans. Itisin these instances, relatively simple to select a
standard circuit breaker rating that matches the ampac-
ity of the conductor. Where standard circuit breaker rat-
ings do not correspond to the ampacity of the
conductor, the NEC allows the next higher rating to be
used where rating is 800 amperes or less.

For applications where only load currents are known,
and motor circuits, ambient temperature, special duty
cycles, frequency and altitude are involved, the following
formula for selection of standard circuit breaker ratings
is used:

Circuit Breaker Ampere Rating=Actual Load CurrentxAXBXCxDXExFxG.

The procedure for using this formula is explained in the
following steps.

Step 1. Determine the ACTUAL CURRENT ¢
circuit by adding the continuous load amperes$gr
load on the circuit. If the load is intermittent, th€®stu
e Pe-

load current is equal to the RMS current ove

riod equal to one-tenth of the frame amper n
minutes— 100 ampere frame =10 minutgsm®2 pere
frame—23 minutes, etc. P

Example: \‘

An air-conditioning compressor, cyﬁ d off at a
maximum rate of four per hour& the following
characteristics:

—62 full load amperes
—248 locked rotor a
—6 second starting t

—5 minute off-t starts

If we use an E
we must calcul
minute period, w
example.

ea (150 ampere maximum)
current during the worst 10
ART and RUN in this

(T start) + (1 run)? (T run)

L= A start)? _
e ¢ T total B

8)? (0.1 minute) + (62)? (9.9 minutes)
10 minutes

6.5 amperes

O

If we use an F frame (225 amperes) we musglcalcdlate
the RMS current during the worst 22.5 min 10d
which i1s 0.1 minute START, 9.9 minute RUN, 5 minute
OFF, 0.1 minute START, 7.4 minute RUN.

\/(248)2(,1)+(62)2(9.9)+(2 2(.1)+(2L2)2(7.4)
29 73

Iams =

=592 a

Step 2. Using the ACTU ENT, or RMS cur-
rent determined in STEP 1 te the breaker frame
size required by your apph . Retain this “esti-
mated” frame size to p STEP 3.

Step 3. Select th optiate multiplying factors A to
F for the applicatdi@n comitions involved, and substitute
in the formula, . dger lications under the jurisdiction of
the National Efe Code the product of B through F

al%t reater than 1.25 for continuous
ated devices and equal to or greater

tha ercent rated devices.

St - Q) ow compute the proper ampere rating and
th erGeneral Electric circuit breaker for the appli-
calion ultiplying the ACTUAL CURRENT by each

four factors determined under STEP 3.
Rating=Actual Currentx AXB X Cx BXEXFxG=amperes

ect a breaker having a rating equal to or next above
your answer.

Example:

To illustrate: Assume a 480 v three phase circuit of 50
amperes continuous such as a computer power supply.
The available short circuit current is less than 10kA the
protective device is to be group mounted in a panel-
board with a total of thirty circuits.

The conductor supplying the load will be selected to be
equal to the protective device rating.

Ambient temperatures inside the box will not exceed
40°C.

There are no appreciable harmonics associated with the
load.

The mounting location will be at 7200 ft.

Circuit Breaker Ampere Rating=1 continuousXx AXBXCXDXEXFXG.
Rating=50x1.0x 1.0x 1.0x 1.04 x 1.1x 1.1 X 1.25="78.65

amperes.

The next standard rating would be 80 amperes. There-
fore selecta TED134080 and #3 AWG copper con-
ductor.
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Application Data— Molded Case Circuit Breakers

INTERRUPTING RATINGS

Circuit breakers must not only carry the circuit current
at all times under normal conditions, and trip open un-
der overload conditions, but must have sufficient inter-
rupting capacity to successfully interrupt the short
circuit current that will low under the worst fault condi-
tions that can occur.

BASIS OF INTERRUPTING RATINGS

Short-Circuit Current Interrupting ratings depend
upon knowing the magnitude of the short-circuit cur-
rent that may flow through the circuit breaker or
molded case switch. Devicesrated in accordance with UL
Standard 489 list their interrupting capacity of with-
stand capability in terms of rms symmetrical amps.

The procedures for calculating short-circuit current and
the X/R ratios are described in detail in GE Publication
GET3550.

Generally, electrical power system engineers calculate
the X/R ratios rather than the power factors of protected
circuits during their short-circuit studies. The magni-
tude of the momentary peak current to be inter-
rupted—or withstood—is a function of the maximum
peak current displacement from the zero current axis.
That displacement is a function of the X/R ratio (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.

Listed interrupting ratings (Table 37.1) are subj
derating where circuit power factors are belowgi
values. Table 38.2 lists rating factors versus X/R
and power factors to allow the user to compe
interrupting rating of a circuit breaker for ciffuj er
factor, where necessary.

Frequency Frequency has an effect ypon§the ifiterrupt-
ing capability of a molded case circuit xhaus-
tive testing has been conducted at th€twOyorldwide
standard frequencies, 50 Hz an Less testing has
been conducted on industrial cir reakers at 25 Hz
and 400 Hz. Table 38.3 lists s st pplication

guidelines for circuit breakers W 400 Hz circuits.

nt the lack of world test
ance, but does repre-
g judgment of General

facilities to verify 40
sent the existing b
Electric.

Power Factor, o Raffo Interrupting ratings of
molded case circuit ers are based upon a specific
ratio of reactance-to-resistance, or a specific power fac-
tor. Since practical ac circuits contain some reactance,
there is sogne dis pﬁcemem between current and voltage
waveforms§Because a short-circuit can literally occur
int of the voltage wave, an actual trace of
it current may display considerable initial dis-
rom the zero axis.

Figure 36.1 shows a symmetrical ac current w

short circuit occurred at precisely the right poi
voltage waveform—which is unlikely).

Figure 36.2 shows the current trace of a shd®t circuited
ac circuit where displacement ab zero axis exists

as a consequence of when thegh it is applied and
the amount of reactance in the§gor
compared to its resistance.

cuited circuit,
Envelopes of peaks
of sinewave are
symmetrical about
the zero axis.

Symmetrical ac wave

égure 36.1 Symmetrical Ac Waveform

Envelopes of peaks are not

~ symmetrical about zero axis.

\\
=~
A A Zero axis

i RTIVATAY

Oscillogram of a typical short circuit
Figure 36.2 Asymmetrical Ac Waveform

INTERRUPTING RATINGS

There is a simple relationship between the power factor
of a short-circuited circuit and its X/R ratio. It is:

Power Factor (in Percent) = B x 100

Z
and: Z=VR?+X?
R

therefore PF = ————=Xx 100
VRI+X?



Standard AB-1 “Molded Case Circuit Breakers.” The ba-  y/31ues for de. UL listed interrupting ratings ar
_ sic rating is given in RMS symmetrical amperes, the pre- ..o ampere’s.

I/C ratings not UL listed are based on tests per NEMA ferred basis for selection and application.

The following interrupting ratings are UL listed except
where footnoted.

TABLE 37.1—AC INTERRUPTING RATINGS—UL LISTED *
Pole
(2P) (3P)

THQB, C, L 100 120/240 | 10000 | 5000

700
THHQB, C, L 100 120/2401 22000 | 5000| 22000| 8660

70®
TXQB, C, L. 30 65000 | 5000 | 65000 8600
TQD 225 10000 | 5000 | 10000 8660
TQDL 200 10000 | 5000
THQD 225 22000 | 5000| 22000
THQDL 200 120/240 | 22000 | 5000
TEB 100 120 10000
TEB 100 240 10000
TEY 100 277/480 | 65000 | 65000 | 65000 14000
TED 100 480 10000
TED 100 277 14000
TED 100 480 18000 14000| 8660
TB-1 100 600 200000 200000 8660 [ 200000f 8660
TEC 150 600 10000 8660 | 10000 8660
TEC and TECL 150 600 100000| 8660 | 100000| 8660
TED 150 600 8660 14000 8660 | 14000| 8660
THED 30 277 65000
THED 150 600 8660 25000 8660 | 18000 | 8660
TEL 150 600 8660 65000| 8660 | 25000| 8660
TEML 150 600 8660 65000| 8660 | 25000| 8660
THLC-1® 150 480 8660 150000| 8660 50000| 8660
TFJ], TFK®, TFC| 225 600 8660 22000 | 8660 | 18000| 8660
THFK® 225 600 & 8660 25000 8660 | 18000 | 8660
TFL 225 100000 | 8660 65000| 8660 | 25000| 8600
TLB-2 225 480 85000| 8660 50000 8660
THLC-2® 225 480 200000 8660 150000 8660 50000| 8660
TJD 400 24()& 10000 | 22000| 8660
TJO® 600 60 42000 8660 30000 8660 | 22000| 8660
THJO® 600 6( 65000 8660 35000 8660 | 25000 | 8660
TLB-4 0 85000 8660 50000 8660
TJH 65000 8660 35000 8660 | 25000 | 8660
TJL )0) 100000| 8660 65000 8660 | 30000 | 8660
THLC-4® 200000 8660 150000 8660 | 50000 | 8660
TB-4 200000 8660 200000| 8660 |200000| 8660
TB-6 200000 8660 200000| 8660 |200000| 8660
TK® 42000 12120 30000 12120 22000 12120
THKMA® 65000( 12120 35000 12120 250001 12120
TKH 120 600 65000| 12120 50000 12120 25000 12120
TKL® 1200 600 100000| 12120 65000 12120 42000 12120
TB-8 4300 600 200000| 8660 200000 8660 | 200000 | 8660
OIncludes J, %, C, 4V suffixes. @Interchangeable thermal-magnetic trip circuit breakers are not U.L. listed for reverse feed.
®@Includ and 4V suffixes. ®Single pole limit.
®Includes xes. ®1If model is rated for 600 volts.

single pole interrupting ratings shown are  molded case circuit breakers are used on ungrounded or
listed values for three pole devices and are not  resistance grounded distribution systems.
ily the maximum capability of the device. Single

terrupting capability must be considered when NOTE: For series-connected ratings with main circuit

breakers or fuses, refer to General Electric Company.
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Application Data—Molded Case Switches

TABLE 38.1 DC INTERRUPTING RATINGS—UL LISTED EXCEPT AS NOTED B

TEB 5000 5000

TED4, TEC, TED6 | 10000 | — | 14000* 10000

THED 20000%| — | 22000* 20000* 20000%*

TF], TFK, TFC 10000 | — | 10000 10000 L 4
THFK 20000%| — | 20000% 20000* 20000

TJJ, TJK4, TJC, TJD | 10000 | 10000 | 10000 20000%* 20000

THJK4, THJK6 20000% | 10000 | 22000* 20000* 20000* 20000%*

TKMAS8, TKC800 | 10000 | 10000 | 10000 | 10000* 22000

TKC361200L 22000%* | 22000% | 23000* | 10000* | 23000%* | 10000* | 23000* 23000%* 23000*
THKMAS 20000* | 20000* | 20000* | 10000% | 20000 | 10000* | 20000* | 10000* | 20000%

*Not UL Listed. @UL listed for 500 volts 3 poles in series ungrounded battery applications ®600 vol

NOTES:
1. Direct current interrupting ratings are based on a sys- with two or thrg€ p wired in series in the un-
tem fault time constant of 8 ms (milliseconds) or less. grounded leg.
2. Multi-pole ratings (2 or 3) are based on mid point 3. Single polefra re for application in ungrounded
grounded systems with one pole in positive leg and systent§!
one pole in negative leg, or end grounded systems
TABLE 38.2
INTERRUPTING RATING MULTIPLYING FACTORS FOR T O.
POWER FACTORS LOWER THAN (OR X/R RATIOS HIGHER ES A Byt00—415 HZ INTERRUPTING RATINGS IN
THAN) TEST VALUES A NOT UL LISTED
4 .
; j THQL, B, C
7 14.251 THHQL, B, C 2200
8 : TXQL, B, C 6500
9 TQD, TQDL 1000
ll(l) THQD, THQDL 2200
12 TEY 6500 6500 1400
13 TEB 1000 1000 — —
14 TED 4 1800 1800 1400 —
15 TED 6 1800 1800 1400 1400
16 THED 6500 6500 2500 1800
}g TFL, TEL 10000 10000 6500 2500
TFJ, TFK 2500 2500 2200 2200
2 THFK 6500 6500 2500 2200
91 THLC-1 20000 20000 15000 5000
22 TJD 2200 2200
23 TJJ, TJK 4200 4200 3000 2200
24 TJ® 4200 4200 3000 2200
gg THJ® 6500 6500 3500 2500
97 TJH 6500 6500 3500 2500
28 TJL 10000 10000 6500 3000
ps TK® 4200 4200 3000 2200
30 3.1 THKO® 6500 6500 5000 2500
31 3 TKH 6500 6500 5000 2500
b A TKL 10000 10000 6500 4200
34 2766 0.88 1.000 1.000 @ Includes solid state trips.
35 2.676 0.88 1.000 1.000
gg gg??‘ g:gg }:ggg }:888 400-Hertz interrupting ratings are based on engineering judgement,
2434 0.91 1.000 1.000 taking into consideration the operating characteristics of molded case
2361 o0l 1000 000 circuit breakers and the worldwide lack of test facilities to verify per-
2.291 0.92 1.000 1,000 formance.
2.225 0.93 1.000 1000
2.161 0.94 1.000 1000
2.100 0.95 1.000 1.000
2.041 0.95 1.000 1.000
1.984 0.96 1.000 1.000
1.930 0.97 1.000 1.000
1.878 0.97 1.000 1.000
48 1.828 0.98 1.000 1.000
49 1.779 0.99 1.000 1000
50 1732 1.000 1.000 1.000

38 kA =Kiloamps (1 kA is 1,000 amps) rms, symmetrical.



TABLE 39.1 Q-LINE AND TEB MOLDED
CASE SWITCH SHORT CIRCUIT
WITHSTAND RATING®

TABLE 39.2 MOLDED CASE SWITCI
SHORT CIRCUIT WITHSTAND R

TQL, TQB, TQC21Y690 120/240 60 10,000 D113 ny fuse or circuit 10,000
TQL, TQB, TQC21Y100 | 120/240 100 10,000 breaker rated
10,000A 240
TQL, TQB, TQC22Y60 240 60 10,000 100 |TEDI134Y100 |TEDI134100 14,000 480
TQL, TQB, TQC22Y100 240 100 10,000 150 |TED136Y150 |TED136150 14,000 600
TED13415 150 14,000 480
TQL, TQB, TQC32Y60 240 60 10,000
TQL, TQB, TQC32Y100 240 100 10,000 225 | TF)J236Y225 150 1 14,000 | 600
225 14,000 600
TEB111Y100 240 100 10,000 400 14,000 600
TEB122Y100 240 100 10,000
TEB132Y100 240 100 10,000 225 | TQD32Y225 225 14,000 240
400 |'T]JD432Y400 400 22,000 240
@®Q-Line and TEB molded case switches have a 10,000 amp symmetrical short 400 50,000 240
circuit withstand rating when protected by a fuse or circuit breaker rated 400 | TJj436Y40 TFK, THFK 295 18,000 600
10,000 amps IC or greater and whose ampere rating does not exceed the 29,000 480
ampere rating of the switch. THJK, 22’,000 600
@Protective device must be on line side of molded case switch. 4V, THJ4V } 400 30,000 480
®Three-pole, 600 volt switches cover 2-pole, 600 volt and 2- and HJ9V, THJ9VV
3-pole, 480 volt switches. Class J Fuse 400 50,000 600
@With MicroVersaTrip® 4-function programmer. 60 00 |TJJ, THJK, 22,000 600
TJ4V, THJ4V, } 400 30,000 480
THJ9V, THJ9VV
Class J Fuse 600 50,000 600
TJK, THJK, 22,000 600
TJ4V, THJ4V, } 600 30,000 480
THJ9V, THJ9VV
TKMAS836Y800 | TJK, THJK, 22,000 600
TJ4V, THJ4V, } 600 30,000 480
THJ9V, THJ9VV
TKM, THKM, 22,000 600
TK4V, THK4V, } 800 30,000 480
THK9V, THK9VV
Class L Fuse 800 50,000 600
1200 [TKMA3Y1200 |TJK, THJK, 22,000 600
TJ4V, THJ4V, } 600 30,000 480
THJ9V, THJ9VV
TKM, THKM, 22,000 600
TK4V, THK4V } 1200 30,000 480
THJ9V, THJ9VV
\ Class L Fuse 1200 | 50,000 | 600

Electrical Formula—For Obtain
E = Volts; I =Amperes; % Eff. 5dP€rc

kW, kVA, Horsepower and Amperes

fficiency; PF =Power Factor

Kil I I X EX2 XPF I X E X173 x PF E
tlowatts 1000 1000 1000
X IXEX?2 I xXE x 1.7% I xE
kVA I 1000 1000 1000
H % Eff. X PFI|IXEX2X % Eff XPFIIXEX1.73 x% Eff. x PF|I X E X % FEff.
orsepower 746 746 746 746
KVA x 1000 kVA X 1000 kVA x 1000 kVA X 1000
Amperes from kVA ;—_E 9% F 173 < E - E
A W | KW x 1000 kW _x_1000 kKW x 1000 kW _x 1000
mperesgro EXTPE 2 X E X PF 173 X E x PF E
H Hp X 746 Hp X 746 Hp X 746 Hp X 746
P I'E x % Eff. x PF 2 X E X % Eff. X PF 178 x E x % Eff. x PF E x % FEff.

ORT CIRCUIT DETERMINATION — For methods of calculation of short-circuit currents for

ial and commercial power systems, a simplified method and curves request a copy of GET-3550
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Application Data

TEB122Y100

TEB132Y100
TED124Y 100

TED134Y 100
TEDI126Y 100

TEDI136Y 100
TED136Y 150

TABLE 40.1 HORSEPOWER RATINGS

240 Vac
250 Vdc
100 240 Vac
100 480 Vac
250 Vdc
100 480 Vac
100 600 Vac
250 Vdc
100 600 Vac
150 600 Vac

20

20

20

20

20

30

30
30

30
50

100
150

TFJ226Y225
TFK226Y225
TFJ236Y225
TFK236Y225

0o L0 NN

225 600
225 600
225 600
225 600

T]J426Y225
T]J426Y 400
TJK426Y 400
T]J436Y225
T]JJ436Y400
TJK436Y 400
TJD522Y400
TJD432Y 400

OO RO OO VO VO NDO ND ND

TJK626Y600

TJK636Y600

2925

400

400 0

2925 6

s, (G

40 600
240
240

75

150
150

50
50
50
50

200
200

75
150
150

150
300
300

50
50
50
50
50
50

200
400
400

600 600 Vac
250 Vdc
600 600 Vac

200

50

50

500

50

50

500

[ VRA
MA2Y 1000
R3Y 1000
QI A2Y 1200
NTKMA3Y 1200

O N OO N

1000 600
1000 600
1200 600
1200 600

50
50
50
50

250

250

500

500

50
50
50
50

500

500




TIME CURRENT CURVES—INDEX

BREAKER TIME CURRENT  PAGE BREAKER TIME CURRET @PAGE
TYPE CURVE NUMBER TYPE CURVE NUM
Q-Line 15-50 GES-6202A 42 THLC- 15-40 GES-6219A 59
O-Line 60-100 GES-6203A 42 THLC- 50-80 GES-6220B 60
TQD, THQD GES-6108C 43 THLC-1 90-150 GES-6218 60
TJD GES-6112A 43 THLC-L (15-150) Ip GES-9603 61
TEB 15-50 GES-6122B 44 oy S-9604B 61
TEB 60-80 GES-6123B 44 THLC-2 (125-225A) TCC 21B 62
TEB 90-100 GES-6124A 45 Ip V 608A 62
TED 15-50 GES-6113C 45 T Z0609A 63
TED 60-80 GES-6114C 46 THLC-4 (250-400A) TCC S-6226B 63
TED 90-100 GES-6115B 46 Ip ES-9610A 64
TED6 & THED6 15-50 GES-6119C 47 T GES-9611A 64
TED6 & THED6 60-80 GES-6120C 47 TB-1 15-30 K215-71C 65
TED6 & THED6 90-150 GES-6121B 48 TB-1 40-100 K215-72C 65
TEY 15-50 GES-6237 48 TB-4 K215-73D 66
TEY 60 GES-6238 49 TB-6 K215-74D 66
TEY 100 GES-6239 49 TBS8 K215-75D 67
TEL (15-40 Amps) TCC GES-6229A 50 TEC, TECL K215-100A 67
I%t GES-9620 50 TEC, TECL Ip GES-9600 68
Ip GES-9621 51 It GES-9601 68
TEL (50-80 Amps) TCC GES-6230A 51 TEML (3- A C GES-6232 69
(90-150 Amps) TCC GES-6231A 52 P GES-9625 70
(50-150 Amps) I*T GES-9622 52 T GES-9624 69
Ip GES-9623 53 TEM pere TCC GES-6233 70
TFL (70-225 Amps) TCC GES-6236 54 Ip GES-9627 71
2 GES-9628 54 I GES-9626 71
Ip GES-9629 55 TF K215-101 72
TFJ, TFK, THFK GES-6103E 53 TY@00 GES-6141 72
TJJ. TJK, THJK GES-6104C 55 &JC GES-6142 73
TLB-4 GES-6225B 56 GES-6146 73
TKMA, THKMA GES-6111C 57 00 GES-6147 74
TJ4V, THJ4V, TJL4V GES-6198C 2925 GES-6136A 74
TK4V, TRKL4V-MVT-4 400 GES-6137 75
TJ4V, THJ4V, TJL4V GES-6195B 8 TBC 600 GES-6138 75
TK4V,TKL4V-MVT-4 Ground TBC 800 GES-6139 76
TJH, TJL, TKH, GES-6235A
TKL-RMS-9
TJH, TJL, TKH, GES-6228 59
TKL-RMS-9 Ground
2 4
TIME CURRENT TRIPPIN ACTERISTICS

Molded case circuit breaker time ¢
neering documents which define teclfaical

rves are the engi-

formance char-
acteristics of the devices. The test gawa s for the
generation of these curves are asf{ollo

A. Circuit breaker connected imum of four feet of

rated conductor per ter

N bient temperature in-

the no current condition (cold

B. Circuit breaker in
dicated.

C. All tests initia

Information provided orthe time current curve includes the

following:
1. Produg family @pe
2. Specific Qevi
3.
4

ngs covered on curve

rcurrent characteristics—long-time, short-time, in-
neous, etc.

ximum total clearing time
. Maximum and minimum temperature limits
Frequency ratings

8. Voltage ratings

9. Specific trip unit ratings
10. Trip unit adjustment ranges

11. Tolerances

Multiples of circuit breaker trip rating are shown on the top
and bottom horizontal axis, with time in seconds on the vertical
axis. Approximate minimum and maximum clearing time is
readily determined from the characteristics curves. For exam-
ple,a TED134100WL 100 ampere, 3 phase, 480 volt breaker,
(reference curve GES-6115B, page 46), under a sustained
overload of 200 amperes (2 times trip rating) reading up to
curve from the horizontal axis, will clear within 80 to 350
seconds. Curve also shows that this breaker may trip instan-
taneously at current values within a band ranging from 7.5

to 20 times breaker trip rating but may take up to 14 seconds
to trip. Beyond 20 times breaker rating it will always clear in-
stantaneously. This instantaneous clearing time with no inten-
tionally introduced time delay, ranges up to 0.018 seconds as
shown on curve.

Tripping characteristics meet National Electrical Manufactur-
ers Association and Underwriters’ Laboratories, Inc. standards
for rating and calibration.

41
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GENERA ELECTRIC

ont
15, 20, 25, 30, 35,
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I MULTIPLES OF CURRENT RATING
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MULTIPLES OF CURRENT RATING

@ GE Elactrical Distridation
& Control

General Electric Company
Plainvie, CT 6062

Cusrent Ratings
15,20and 30 amperes

Voitsge Ratings
1-pke—277 vohs ec (125 vetta dc)
2. and 3.pole—480 vohs c 250 voita de}

80 Henz

Molded Case Circuit Breaker
Type TEV, 15-30 Amperes

C d, Long-ti Delay
and Instantaneous Time-current Curves

open sir, 40°C
ambient wired with of cETEgINGng rating. no prior
lowd. For all other ambienta, use ratk'g shift index ot 100 of sheet

L GES-6237

Adjustments

Long-time delay thermal 1rip: not adjustable.

Instantaneous magnetic trip: not adjustable.
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MULTIPLES OF CURRENT RATING
Molded Case Circuit Breaker
@ GE Efectrical Distribution Type TEY, 40-60 Amperes
& Control Adjustments

General Electic Company
Plainwte. CT 06062

Current Ratings
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Vottege Ratings
1.pote—277 voits ac {125 volts dc)

2. and 3.pole—480 voit s ac (250 volts dc)

Frequency Ratings
60 Hertz
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and Instantaneous Time-current
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MULTIPLES OF CURRENT RATING

@ GE Electrical Distribution
& Control

Genersi ElectricCompany
Plawile, CT 06062

Current Retings
70, 80, 90 and 100 amperes
Vohtage Ratings
1-pole--277volts ec 1125voitsdc)

2- and 3.pole—480 votts ac {250 vohts dc)

Froquency Ratings

60 Herae

Molded Case Circuit Breaker ‘ GES-6239
Type TEY, 70-100 Amperes
E e C d, Long-time Delay Adjustments

and Instantaneous Time-current Curves
Long-time delay thermal tnp: not adjustable.

Instantaneous magnetic trip:; not adjustable
Cirvas show # TR TOD D oWt braskar in 0pon s, 40 °C
ambient. wired with CONGUCIONs of CITEREONJing rating. 110prior
1o80. For ait Other smbints, use ratingshift indexa (1 0p of sheat,
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MULTIPLES OF CURRENT RATING
@ o Current-Limiting Molded Case Circuit Breaker GES-6230A
GE Electrical Distribution

& Control Type TEL

General Electiic Company
Flasville, T 06067 Ambient Compensated

Long-tit Delay and

Current Ratings e
50.60. 70 and 88 Aneres Time-current Curves
Voltage Ratings
240, 480 508vois ac

Curves show ambient-compensated Cicut breaker m aper ar 1063 € wipand 1’1 curves
Frequency Rating ambient wored wih 60/75°C rated conductors with ampers (ativg
50160 Henz Conesponding 10 cireu hreaker ampere fating No pror Ioact

12/89 130
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MULTIPLES OF CURRENT RATING

@ GE Electrical Distribution

& Control

General Electic Company
Piainvite, CT06062

Current Ratings
99,100, 1252nd 150 Amperes

vottage Ratings
240. 480 600 Vdts a¢

Frequency Rating

Current-Limiting Molded Case Circuit Bre:
Type TEL

Ambient Comp:
Long-time Delay an

Curves show ambrent-compensated cird
anibient. wired with 75°C rated 190, 100 amp
ampere rating corfesponding to crcuit breaker am,

0°C

GES-6231A

Adjustments
fedelaythermalinp nat sdustadle
Insiantaneousmagnetictrip not adjustable

Note 1 For ambient sbove 50°C and below 10°C
hutt umty index for long-tme delay ihermall
portian of curve 10 desred ambient

Note 2 Current iming range. breaker totally
clears prioy 10 0.01 sec. For addwional data refer
0 Ip and 1T curves.
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AVAILABLE THREE-PHASE SYMMETRICAL SHORT-CIRCUIT CURRENT (KILOAMPS)

GE Electrical Distribution
& Control

General Fectic Company
Prainvte, CT 06067

Current Ratings
50150 Anperes
Voitage Ratings
248,280, 600 Vs ac
Frequancy Rating
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AVAILABLE THREE-PHASE SYMMETRICAL SHORT-CIRCUIT CURRENT (KILOAMPS)
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MULTIPLES OF CURRENT RATING
MOLDED-CASE CIRCUIT BREAKER
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MULTIPLES OF CURRENT RATING

@ GE Electrical Distribution

& Control

GeneralEleciricCompany
Planwille, (1 06062

Current Ratings
90, 100. 125 and 150 Amperes

voltage Ratings
240,480, 600 Voits ac

Frequency Rating
0160 Hertz

Current-Limiting Molded Case Circuit Breaker
Type THLC1
Ambient Compensated

Long-time Delay and
Time-current Curves

Curves show ambient-compensated circuit breaker n open ar, 10-50°C 1o1p ard I'T curves
ambieat. wed with 75°C rated 190, 100 ampere 60/75°C) conductors with
ampere rating corespanding 10 Crcut breaker ampere rating No preor load

GES-62188

Adjustments
Lorg time delay thermal . ron adustable
Instantaneous magnetc i not adustabic
Noze * For amtient above 5G°C and below *0°C
Sttt unity index for lang fime deiay tinerriall
soman of curve 10 desred ants ent
Note 2 Current limiing range. breaker totally
clears priog 10 001 sec For addiaral dara efer
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@ Current-Limiting Molded Case Circuit Breaker GES-96038
GE Electrical Distribution

& Control
Generai Eectic Company
Pranmile, CT06067 Type THLC1
Current Ratings
16150 Amoeres.

N Peak Let-through Current Curves
Voltage Ratings
240. 480, 600 Vaits oc

Frequency Rating
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@ Current-Limiting Molded Case Circuit Breaker GES-9608A
GE Electrical Distribution
& Control
General Flectric Company
Plaivile. CT 06062 Type THLC2
Current Ratings
1257 225 ) “ Peak Let-through Current Curves
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Frequency Rating
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@ | Current-Limiting Molded Case Circuit Breaker GES-62268
GE Electrical Distribution
& Control Type THLC4 Adijustments
T — Longtime delaythermaitnp neladjustable
(eneral lecinc Compary Instantaneeus. HCTID continuoush
Panate CTOB0S2 L Ambient Compensated [t A
Current Ratings Long-time Delay and Blocks show tnp rangs st marked points an
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Time-current Curves
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& Control
General Eleciric Company Tvpa THLC4
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Current Ratings
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Frequency Rating
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Peak Let-through Current Curves
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Inspection and Testing

The need for preventive maintenance on molded case circuit breakers will vary depending on operating condit

Suggested inspection and testing is defined in GET-2963 entitled testing and maintenance of molded case 0
breakers.

IN MAKING CONNECTIONS WITH ALUMINUM WIRE REFER TO GEH34450

GEJ-4654 GEJ-4639
TCAL12, 12A, 15, TCO12 TCAL24, TCO 24, TCAL26,
Mounting Lugs for E150 Line TCO26, TCAL27 L 4

Mounting Lugs for F225

Lugs must be securely fas-
tened to terminal straps.
Lugs are mounted at the
factory with a torque
wrench set at 30 inch-
pounds minimum.

Lugs must be securely fas-
tened to terminal straps.
Lugs are mounted at the
factory with a high-torqu
wrench set at 90 inch-
pound minimum.

30 INCH-
Suggested method for at- POUND

'tachment or removal Is MINIMUM Suggested metho -
illustrated. ‘) tachment or re"@x—

lustrated. @
GE]J-4655 -
TCAL43, TCAL63, TCO43, TCO63, L41, TCAL61, TCALS1, TCAL91,
TCALA47, 121, TCAL131, TCAL122, TCO41,
Mounting Lugs for J600 Line 61, TCO81A, TCO121, TCO131,

091
Mounting Lugs for K1200 Line

Lugs must be securely fas-
tened to terminal straps.
lugs are mounted at the
factory with a high-torque
wrench set at 200 inch-
pounds minimum.

Lugs must be securely fas-
tened to terminal straps. 60 INCH-
Lugs are mounted at the
factory with a high-torque
wrench set at 60 inch-
pounds minimum.

200 INCH-
POUND
MINIMUM

Suggested method for at-
tachment or removal is il-

lustrated. Suggested method for at-

tachment or removal is il-

lustrated.

CABLE CON c}bg
TORQUE V
All Type THQP, T , THQB, THQC (including
ground fault circuit breakers) and all TEB, TEC, TED, Socket Size R%O?ll::;il;ded Circuit Breaker
THED and TB1 ¢gcuit breakers and molded case (across flats) ’%or ue 8 Tvoes
switches afe marked with the appropriate lug tighten- (Ib gn )’ yp
ing tor lues. —

8 ). ) Va 200 TQD, TQDL
All rcuit breakers employ lugs with screws hav- y
i int&nal hexagonal socket with dimension 546 275 TFJ/K, TJJ/K/D/C,

he flats” of V4, %6 or % inch. The following TJ-V, TB4
iVes the recommended cable tightening torque Y 375 TKM/C, TK-V,
0 se lugs. s TB6/TB8

~
~
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Outline Drawings
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Outline Drawings
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Outline Drawings
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Back Connected Studs
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Outline Drawings
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Motor Operated Mechanisms
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Outline Drawings
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TDR Handle Operators (cont.)
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Outline Drawings

TDM Handle Operators
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TDA Handle Operators
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Outline Drawings

Mechanical Interlocks
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Handle Locking Plates O
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Outline Drawings

Neutral Current Transformers

2.80 1.13

3.00£.012

*L—-1.12
| _

7.89 |
“’—5.64‘-1 ’

1.13—+ 5.06 I-— —.125
e . .
38 L - g | o &
= = : ]
& a @ + P56 4l 150 62 HOLES
P o 3 | L
1 CI> le—o 75_’_1 (2) .22 DIA. HOLES ¢l ﬂ '
g S T F o 256+.06 50 2.50
o 1.81 250 & T —i g R s "
~ oa 19 1.88 T
+.06 —a] I.._.-l NS — f TNe
= (2} #10-32 T o 28 LEL?G?ZH s ? L'NE$
~ #10— g <
- bl —_— + n
T 53 38 LENGTH | AT 2 M CREWS
o 4 4 SCREWS B w ¥ —— —
@ = ) Cje— o T
[s2] < 8
l o
@
B
J600 Line §> K1200 Line
Drawout Mechanism é
MicroVersaTrip® RMS-9
iOF
-...?_
12-mmii e 323
o b=
BB gjl R TS
RECOMMENDED FRONT ) ]:75 0
TR o N @19 50 HOLE /—OUTLINE OF o /wm" i
(o moe waR, i A
[ & EW OF FRONT e o = EACH STUB
- -1t - US| IOTOR OPERATOR 5 HOLE
i " _-%%T{%\.u&{ o \ N lt B EACH STUB
3 [f——2se HOLE (TRIP BUTTON) OUTLINE OF [ = @’d)@ J [
| =128 " MOTOR OPERATOR L |
: J N _ P =
i g e i
. RN "
5, ! = 3 I
— 7 | : |
a 29 : | 1
Iﬁ . & wo- o=
St | ESEIlE
' e b ] i E oo
] > h 4 e 200 b
- - e | g - -
b Y *FE S IR G s
" ‘ 50 DEFEAT INTERLOCK} | 4 }4 1406 RACKED IN MANUAL ==
; 1 /)‘/' ! 1794 RACKED IN ELECTRICAL =
= i DRIVE AIVET & CATCH | = 1506 TEST POSITION_ MANUAL  +=
220 500 L 3 oggzﬁk)?&\ﬁv&g‘n 1 i b 1994 TEST POSITION— ELECTRICAL .
1 = o _)1»”2 2 ‘—‘—72238 REMOVAL POSITION — MANUAL -
& & ; | )
| - - ;':y;;i’,,«[s?é\gi%;rﬂsc'tgm : — %32 REMOVAL POSITION, _ELECTRICAL -
——— 2000 - -
I
I

"4~ 1000 —«‘

i

—300

3
e 250+
¥ 200
CHANNEL UPRIGHT (REF )

o

< [d) 56 MOUNTING HOLES

J600 Line

A

o

g

o,



Drawout Mechanism
MicroVersaTrip® RMS-9

— g -

DOOR HEIGHT

MANUAL

'

cB

-1
-

FEONT SUPPLIED
Y CUSTOMER

£ OF HANDLE
o

=

o
| -
I \ 3
| [0\ 2
728 - B -
\ 2
@
— 119 -] N
'
- an! 50

£ OF HANDLE

M

|2 e -

1245

~
I
2

50

LE TO

i ¢ OF BREAKER
HANDLE PIVOT

20 19 HOLES

250 HOLE
HECOMMENDED FF<ONT N ACCESS HOLE TO
CUT-OUT FOR PGUCH = 431 s 50 DEFEAT INTERLOCK]
- 50
!
- 212 B
— 500
o ~— SHADED AREA
; MUST BE KERT CLEAR
_kv 75t 1000
I i
250
o
195 55 MOUNTING HOLES © CHANNEL LORIGHT

OUTLINE OF
MOTOR OPERATOR

=
| 12) 19 HOLES” - 250 HOLE
IACCESS H
OPTIONAL ~= g4 - DEFEAT INTERLOCK)
cuT out
REDUCED VIEW OF FRONT
WHEN USING MOTOR OPERATOR
- 312
- 84 HOLE ITAIP BUTTON|
L__ —

DRAIVE AIVET & CATCH
[SUPPLIED WITH
DOOR INTERLOCK]

‘Q OF HANDLE

o
{

00 Line

OUTLINE OF
BREAKER

= 1406 RACKED

1994 TEST P@SITION

2238 REMOVAL POSTION

CIRCUIT BAEAKERS

2600

-5

IN MANUAL

1784 RACKED 'N ELECTRICAL
~ 1606 TEST POSIT:ON

MANUAL

€ ECTRICAL

MANUAL

-
© 2624 HEMOVAL @SITOM  [CLLZTRICAL

- 100-REF

3
62 .

58 HOLES
H STUD

7 69 HOLE
EACH STUO

i
T
u?
[

1
y !

Time Delay Modules (Cat. Ngs.

<&

1090, TD110A530)

0.218 Mtg. Hole .
G ﬂ >
—

4643

5.14

3
0.218M

00
tg. Slot

0.95

p— 354

118817

3.238

~

040

Lusoi"f

2944 ——

105



106

Outline Drawings
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GE Molded Case Circuit Breakers

APPLICATION FLEXIBILITY

In switchboards, in motor control centers, in lighting and
distribution panelboards, and in other applications to 600
volts AC or 250 volts DC, more and more often, GE Molded
Case Circuit Breakers are being used for circuit protec-
tion. The molded case breaker in an individual enclosure
is also being used in an increasing number of applica-
tions, too.

MINIMUM DOWNTIME

Downtime is reduced—fuse replacement is eliminated with
the circuit breaker. It is designed for continuous opera-
tion and fault interruption without damage to itself. In
case of overload or short circuit the breaker trips, open-
ing the circuit and protecting the conductors. When
normal current is restored, the breaker can be closed
(“ON") again.

TRIP-FREE MECHANISM

The breaker’s trip-free mechanism opens the breaker con-
tacts under overload or short-circuit conditions, even
though the breaker handle is held in ON position.

ELIMINATE SINGLE-PHASING

The circuit breaker eliminates single-phasing. When an
overload or short-circuit occurs on any one conductor, a
common trip bar disconnects all three conductors of a
3-phase circuit simultaneously.

EASY SYSTEM UPGRADING
With a GE breaker, the circuit can be up-rated, g

A Breaker for Any A

FROM 10-1200 AMPERES IN

L 4

ation

FRAMNE SIZES

the breaker has been installed. Interchangeal i ro-
vide a wide range of ratings within the samg @ .
ACCESSORY FUNCTIONS

Application flexibility of the molded case er is com-

plemented by a breaker accessory line. Remote closing
or opening, voltage-drop protection, indication of “tripped”
condition at a remote location, electrid®l or mechanical
interlocking, automatic reclosig®, and primary or sequen-
tial operation are somegof ctions practical with
accessories.

SPACE SAVINGS

Space savings can portant factor in selecting
as equipment components.
in particular, offer major space

itches.

Breakers in highe
economies ov

INTERRUP BILITY
Interrupti

s of GE Molded Case Breakers are

short circuit tests. Breakers are rated for

ical and asymmetrical amperes AC and
amperes DC.

RDS & SPECIFICATIONS

G Ided Case Circuit Breakers meet standards es-
ablished by Underwriters’ Laboratories, National Elec-
al Manufacturers Association, Federal Specifications,
stitute of Electrical and Electronic Engineers, National
Electrical Code and General Electric Company's own
quality standards.




A%reaker for Any Application

5 BREAKER TYPES WITHIN EACH FRAME SIZE

Conventional thermal-magnetic circuit breake,
a thermal bimetallic element for an inverse ti
relationship to protect against sustained overlodds;

an instantaneous magnetic trip element for short-circuit
protection. P

Magnetic-trip-only breakers haye %mal elements;

they utilize a magnetic tripping an ent to trip in-

stantaneously (no purposely j d time delay) at

currents equal to, or above,fth ip setting. They are
i

principally used for short-cjgc tection only of motor
branch circuits, where mot rload or running pro-
tection is provided by ot lerf@nts.

Non-automatic circ intefrupters have no automatic
overload or shor; uit§rip elements; they are used for
manual switchi isolation. Short-circuit and over-
load prote e provided by other devices.

rs provide higher interrupting ratings in
the e sical frame size as conventional breakers.

Hi-Bgga kers have the same time-current tripping
ch teristics, but they are specially constructed so
t

will interrupt a higher available short-circuit

Conventional Thermal—
Magnetic Breaker

u

Vu-Break® incorporates a transparent insert in the face
of the breaker which permits visual inspection of the
breaker contact position.

-Automatic
ircuit Interrupter ..




Trip Units

Ambient Temperature Compensated

The thermal action of the bimetal provides a time-dela
which prevents service interruptions on normal in-rus!
currents or temporary overloads. Continuous overload:
will cause the bimetal to deflect sufficiently to release the
trip latch and open the contacts.

Trip units in each of the four frame sizes are ambient
compensated as a standard feature.” They are designed
to carry rated current in open air ambients from 10 to 50°C.
At temperatures above 50°C, they derate themselves to
protect conductors (and the breaker) against danger-
ously high temperatures, as well as fault currents.

Ambient compensated breakers mounted in individual

enclosures can normally carry rated current in room
ambients of 25 to 35°C.

*E100 Line Types TE 240-volts, TED/TEF 277-volt, TED/TEF 480-volt
and TED 600-volt ratingst will carry rated trip current in open air

ambient of 40°C. These breakers in individual enclosures can normally
carry rated current in room ambients of 20-25°C.

Refer to Table 6, page 18, for requirements of NEC covering ratings of
breakers for continuous current loads.

Adjustable Magnetic Trip

An electromagnet which partially surrounds the bimetal .

is used to provide instantaneous trip in the event of 3

provides high, low and intermediate trip settings™QJ o€
ance on any setting is +£10% for F225, J60 00
Line; +25% for E100 Line breakers.

Note: E100 Line breakers have adjustable magne, rip agnetic
only breakers.

L 4
*Adjustable magnetic trip only circuit breaker'Qge curves pages

30-35 for tolerances of conventional circuit

Interchangeable and Fi s

Interchangeable trips for F 0 and K1200 Line
Breakers make it practic y a full inventory with
minimum stock. Threg ba afne sizes with interchange-
able trips in varigus i over application require-
ments from 70 thr@lgh,1 mperes.

tion, its rating can be 8@sily changead.

Where lower first cost is the prime consideration, or
where future up-fting of circuits is unlikely, non-inter-

Overload Protectio

NOTE: K1
1200
desi dc

O

Lige breakers with 1000 and
e trip units, utilize a specially
nt-transformer trip unit.

Short-Circuit Protection

e
Type Trip
TE Non-inter. TFJ Non-Inter.
TED and Non-Inter. TFK Inter.
TEFf
THED and | Non-Inter. THFK Inter.
THEFT Hi-Break
Hi-Break
Type Trip Type
T4 Non-Inter. TKM-
| (400 amps max.) 800
TJK Inter. TKM- later
1200
THIK Inter. THKM- Inter
Hi-Break 1200
(400amps max.)

ey

7 TEF being superseded by TED.
THEF being superseded by THED.

$TED/THED 600-volt series will be ambient
compensated 4th Qtr. 1970.



Here Is The Inside Story

1. Just four basic frame sizes for 10 to 1Qmps.

Easy to identify, easy to apply.

2. Moldad case. ¢

material.

Ruggedly constructed © insulating

3. Trip indication is by han
tween ON and OFF. To rese r
the handle to extreme OFF, th

on midway be-
mechanism, move
position.

4. Quick-make, quick;brea
mizes arcing during bre

ip-free mechanism mini-

eration. Contacts cannot
be ‘“teased’ into po p-free mechanism is inde-
pendent of manuaf§fan control. The breaker trips
under short-circuj load, even though the operating
handieisheldi ition.

e magnetic trip. Magnetic trip ele-
tantaneous trip in event of short-
nt surge above the trip setting produces

circyjt.
am ticHjgld which instantly actuates the trip mech-
aniK ens the circuit.

rmal trip provides protection against sustained

s. A bi-metallic element reacts time-wise in in-
\% proportion to the current. If a circuit is overloaded,
heat resulting from excessive current flow causes the
bi-metal to bend, actuating the trip mechanism to open
the circuit.

ment ide

7. Common-trip bar assures instant disconnect of all
conductors when an overload or short-circuit cccurs
on any one conductor in the circuit.

8. Interchangeable trip units (for frames over 100-amp
rating) simplify stocking and reduce inventory require-
ments. Field interchangeability assures maximum flexi-
bility.

9. Silver alloy contacts combine the conductive prop-
erties of silver with other elements for clean, positive
electrical contacting. Pitting and burning are minimized
for longer contact life.

10. Arc chute of heat-absorbing insulating material and
metal grid plates quickly ‘“‘snuffs’ arcs.

11. U.L. listed lugs for copper or aluminum cable, at
full frame rating. Easy access, and simple straight-in
wiring.

gt

,
o,

.
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The Undervoltage Release instantane-
ously trips the breaker when voltage
drops to 30-60% of normal rating. The
device re-trips the breaker if it is
closed before normal voltage is re-
stored.

Undervoltage Protection

e ———— i T

£:100 & F225

terlocking
Time-delay Unit—For use with UYR erlock is a walking
Prevents nuisance tripping due to mo- ) tefhal link between two
mentary loss of voltage. ted in a switchboard
Separate externally mounted unit has interlock permits only
120 volt a-c input and 125 volt d-c r to be on at a time; how-
output with delay adjustable from 5
to 30 Hertz. Used in conjunction with @53 ime.
125 volt d-c undervoltage release,

which must be ordered separately.@

An Auxiiiary Switch can be used to operate other a -
sorigs, indicating lights, relays, for automatic re-

Switches open and close as the breaker is eith
or remotely operated.

“On-Off”
Operation,
Push-bution
Control

ed mechanism can open, close or reset
remotely. This convenient attachment mounts
integ ith the breaker, without modification to the
r its handle. Just lift the cover of the accessory
anism to operate the breaker manually. Breaker ON-
indicated in the operating mechanism cover.

ndication

An Alarm Switch actuates a warning signal or other
circuitry when the breaker is tripped under over-load or

short-circuit conditions. Not actuated during normal ON-
OFF operation.

Remote
Tripping

Standard Shunt Trip :

A Shunt Trip Device can be used to trip and open a
breaker by remote control. When the breaker opens, the
shunt trip coil circuit is de-energized by means of an
auxiliary switch. ‘

Three-coil Shunt Trip {not iliustrated)
Provides single-phase protection for fused circuit-breaker
combinations, factory installed only.

Mounts in right pole for TEF, TED, and in left pole for
TFK, TJK, TKM. Installed internally similar to standard
shunt trip with leads connected across the fuses. Trips
breaker when a fuse blows or if the breaker is closed
under load with a fuse open. Fits all breaker types includ-
ing nonautomatic. Suitable for system voltages 208 to
600 volts a-c.



A Full Line of Mounting Hardware

Front Connections

Front-connected Cu-Al Lugs allow easy
cable feed. The Lug mounts directly
to the mounting surface with screws
and lockwashers.

Back Connections

Back-connected Studs are supported
by a sub-base, but make positive con-
tact with each line and load terminal.
Studs stay in place while the breaker
can be removed or installed.

Base,
with
Optional
Mounting
Plate
Base

NG
D

N IS

Plfigzim Mounting
A Plug- as sembly provides for
quick n ut of breakers. The as-
sem plate mounts angle-iron
cr . Breaker plug-in terminals
ali h one-piece backplate
empBty.

2

Handles and Qperating Mech

designed to meet au
chine tool manufacturers’ and coatrol
panel builders’ rewirements. Interlock
prevents @nclosure opening with han-
ilable for thru-door or
eration, right- or left-
ting. Vault-type hardware
. For mounting in enclosure
hrough 19%2 inches. Simple

ee Bulletin GET-2954.

| TDR Rotary Operating Handie

The Rotary-Operating Integral Handte
mounts directly to the breaker, and
operates through the door of the en-
closure. A mechanical interlock pre-
vents unauthorized opening of the
enclosure when the handle is in the
ON position. The locking hasp accom-
modates up to three padlocks. Suitable
for horizontally or vertically mounted
breakers. For NEMA 1A and NEMA 12
enclosures.

-TDM Adjustabie Depth
Handles

TOM Door-Mounting Handles are avail-
able in shallow mounting types and
extended shaft type for vertical or
horizontal breaker mounting. Mecha-
nism provides interlocking. The door-
mounied handle accommodates up to
three padlocks. Suitable for NEMA 1A
and NEMA 12 enclosures.

NOTE: A pendulum-type han\dle designated Cat.

No. THCH45 is also availabla for NEMA 4 and 5
enclosures.




Enclosures For Individual Breakers

|

NEMA Type 1—Handle-
Surface or Flush Mounti

An enclosure cover cut-out its'the breaker escutch-
eon gives direct access to tRe dle and makes OFF-ON
or tripped position appa e breaker mounts con-
veniently in the enclosge, aN@the hinged cover is easily
removed for installatj -outs on top, bottom, back
and sides for wirin il knock-outs for stud mounting.
Locking shelf per breaker to be locked in either ON
or OFF positio

NEMA Types 1A and 12
Rotary Handle Integral with Breaker

Both NEMA Type 1A (semi-dust-tight, general purpose,
with gasket) and NEMA Type 12 (industrial use) enclosures
utilize the TDR integral handle mechanism. A mechanical
interlock prevents unauthorized opening of the enclosure
when the handie is in-the ON position.

Type 12 enclosure has external mounting feet. NEMA 1A
enclosures for E100, F225 and J600 breakers; NEMA Type
12 enclosures for all four frames.

3N



Enclosures For Individual Breakers

NEMA Type 3R—Raintight, Splashproof,
Moisture Resistant

NEMA Type 3R enclosures meet all requirements for rain-
tight enclosures, with maximum resistance to rust. The
top-hinged cover is easily removed to speed wiring.
Smaller enclosures use versatile interchangeable conduit
hubs; large enclosures have blank end-walls for Meyers-
type hubs. Cover catch can be padlocked for safety.

NEMA Types 4 and 5
Cast Iron, Water-tight, Dust-tight

Two pipe-tap conduit openings—one at the top of the:

enclosure, one at the bottom—are shipped with standard
pipe plugs for optional line and load wiring. Wing nutg
clamp the cover against the neoprene rubber gasket afd
the box to insure a dust-tight enclosure. Ruggg ide-
operating die cast handle can be padlocked O} @

Breakers shipped assembled in cast iron enc
NEMA Types 4 and 5 . Q

Stainless Steel, Water-tight -tight
High quality stainless steel th t asSures corrosion
resistance and attractive a;r)% . Pendulum-type
breaker operating handle a yers-type chrome-

o)
plated conduit hubs suppliedd Enclbsures for E100, F225
and J600 Lines.

Q>®

i 5
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Dimensions cor estmaring onwy,

MOLDED-CASE CIRCUIT BREAKERS

€ VERTICAL

OUTLINE DIMENSIONS

@ 2-pole THED and THEF is in a 3-pole frame.

ENCLOSURE DIMENSIONS

NEMA 1

<

[

m

™
a9

HANDLE-THRU-COVER STYLE

Dimensions in Inches O .
Breaker Type Poles
D/H
w| H D|Max| A| B | ¢ E
18 v, 3
ED, THED® 1 | 1% -
TE, TEF, THEF S 2 |3 | 6vie|3via| ave|20e| 2% | = | P OUTLINE DRAWINGS
5 N6
F 205 {Outline
TFJ, TFK, THFK 2.3 |a% |10% [3%6| 5% [3% [3% | ‘Wi |1%s Breaker Difpensional
) 600
TJJ, TIK4, TIK6, THIK| 2,3 |84 |10% | 313 5% |31346 5%[‘55%‘}5359%%%%3
K 1200 455C561
TKM8, THKMS, 4550564
TKM12, THKMi2 2,3 |8ul15v |5% | 74 |8%s 455G840

Cat. No.

) A
TE100F 16%
TE100S 15%3
TF100F 213,
TF100S 21%
TF225F 21%
TF225S 21%
TJ400OF 23%
TJ400S 22%
TJ60OF 28%
TJ600S 26%
TK1200F | 473
TK1200S | 4

INTEGRAL HANDLE STYLE CAST IRON STAINLESS STEEL
NEMA 1A (D Sulfix) NEMA 12 (J Suffix) NEMA 4,5 NEMA 4,5
_._k-:--[r———r-—-n»«- o & TN | 3, il

K \‘ A ° ol |1 J—?
h 8 -
P, =3 -
bl e Mt
| | ) o o114
i ; i i1 - a < e
L—_—_F _[—_r &-—D c—~-—J C C ——_—J L.—E-_F____—
Dimension Cat. No. Dimensions in inches
Cat. No.
A 8 c Cast lron A B C E

TELIOOD 15%3 1414 8 15-70A

TF100D 2133 2011 10% *E’” 90-100A 15% 14%i6 12Y6 10%s 63,

TF2250 2174 20'Ye 10V “Fr15-70A 151 14%s 12146 10%3 6%

7J4000 227 225 16'% ©F'* 90-100A 20 1914¢ 1433 127,16 814

TJ600D 263% 26% 1713/ TF225C 25134 244 16745 14144 8Y,

78100J 20% 1853 TJ400C 2513¢ 24146 16746 14146 8Y4

1784004 3414 323, 17%s TJ600C 33%e 31%:6 193/ 17248 813

TB400MJ 34, TK1203C 42Y3 40% 23Y%e 21% 11%

T8800J 54y, /s 10%%s .

TB800MU 5415 7 Stainless Steel A 8 o4 D E F

TEL00J 1676 513)¢

TF100J 22%¢ 23 7%ne “E” 90—)\.00A 15 13344 117 814 64

TF225) 22’6 ‘/',2 7°he TF225CS 20 181346 141, 9% 7Y3

TF225MJ | 22746 15 TJ400CS 24V | 2213 | 17% 9 | 7%

T3400J 2413¢ Yo 7% TJ600CS 281 26136 19 9% 7

TJ600J 28Y, e 9%

TJEOOMY 3414 e

TK12004 4214 "he 9%

TK1200MJ | 541 73 9

Univarsal Raintight Hubs Dimensions in Inches
Cat. Mo.

N?:r}-;gal Use with A 8 C D E ¥
Size Cat. No. Subtix RH TEIOORH | 121346 7% 7% S%s | 536
TF100RH 16%s 7% 734 77%s 6134s

3 TC75 TF225R 20%6 12834, [ 12%s 7 63

1 TC100 TF225RH 201344 121344 | 12%i6 7 6%
1% TC125 TJ4O0OR 287 18Y3 18'% 8% 86
1% TC150 TJ6OOR 28115 18%c | 18Yis 94 9%
2 TC200 TK1200R 46% 22846 | 22%6 | 10%s | 9345

2% TC250 TRP.—'_‘IORH 13 7% 753 Sl Sl

Clos'»n T()DZZSBH 17% 10346 91344 6l3 5%k
Ca;.) g TCeP TQL70R2 9746 7. 5Vie 4%
TQLIOORH | 121344 7% 75 5¥is | 5%s

s

{



General Information for Application & Selection

Standards and References
Molded-case Circuit Breakers

15 thru
Functions and Application

Molded case circuit breakers are circuit protective devices
that primarily perform two functions: (1) manual switching
operation to open and close circuit by means of toggle
handle (2) automatic opening of the circuit under sus-
tained overload and/or short circuit conditions. Circuit
breakers inherently provide the automatic protective
function of opening the circuit under abnormal sustained
overload or short circuit conditions without the use of
fuses. When a circuit breaker opens to clear a fault, the
toggle handle goes to a TRIPPED position mid-way
between the ON and OFF positions thus clearly indicating
that a circuit breaker has opened. When the cause of the
fault has been removed, the circuit breaker can again be
closed simply by moving the toggle handle to the RESET
position and then moving the handle to the ON position.

00 Amperes
e g

225 Amperes K120
300 thru
1200 Amperes
Underwriters’ Laboratories
U/L 489 Branch Circuit and Service Circuit
Breakers
National Electrical Manufacturers
Association (NEMA)
AB-1-1969 Standards Publication—Mo!ded Case

Circuit breakers have an advantage over fusible elemen
in that a fault on one pole of a multi-pole breaker g@€tud
a common trip bar that opens all poles simultane

thus avoiding single phasing a motor circuit sugll aS€0
occur in a fusible deavice. Molded case circuit ak

are “trip free” in construction. This means, ess ¥ Circuit Breakers

the cause of the abnormal condition has b ved, Federal Specifications

the circuit breaker cannot be held close al a fault WC-375A Circuit Breaker, Mo!ded Case;
condition. Molded case circuit breaker§ ar rincipally Lo Branch Circuit and Service

designed to protect insulated cond & st unsafe Institute of Electrical and Efectronics
over-heating that would ultimately

and conductor. They are not to“provide motor No. 45 Recommended Practice for Electrical
running current overload prot@Gion.§rhis function is Installation on Shipboard
normally performed by over-| re supplied in man- National Electrical Code (NEC)

ual or magnetic motor starter 1968 Issue

3 General Electric Publications
GEA-7402 E 100 Line Breakers

the insulation ; Engineers (IEEE)

Molded case circuit brea et applicable U/L Stand-

ard 489 covering ‘@an uit and Service Circuit GEA-7403 F 225 Line Breakers
Breakers"” and mggt a ndards AB1-1969—Molded 5 GEA-7404 J 600 Line Breakers
Case Circuit Brg@ker - GEA-7405 K 1200 Line Breakers
-3 GEA-7438 TQD 225-Ampere Circuit Breakers
and Enclosures
GEA-7441 TQD Circuit Breaker Technical
Specification
i GEA-7477 TRI-BREAK® Fused Circuit Breakers
L 4 GEA-7486 CLB® Current Limiting Circuit
Breakers
L GEA-8481 Q" Line Breakers and Accessories
? GEA-7479 S-2500 Molded-case Circuit Breakers
% GEC-1067 CiE)cEJ,i\}l Protective Components for the
i GET-2954 Fusible Disconnects, Operating
& Mechanisms and Accessories
§ GEA-7430 Fusible Panelboard Units
& GET-2951 CPDD Short Circuit Laboratory

13



ﬂppiicaiiun Information

Time-Current Tripping Characteristics ,

/
General Electric thermal-magnetic molded case circuit capacity to open and clear short circuit curr, O  vad
breakers utilize a bimetallic element to provide an inverse the rated interrupting capacity of the circuit brealder.
time-current tripping characteristic to protect insulated Time-current tripping characteristics of Gene ectric

circuit cgnductors against har'mful'sustamed overloads, molded case circuit breakers are shown on curves repro-
and' an instantaneous magnetic trip element for short duced on pages 30 through 35

circuit protection. In addition, they have interrupting L 4

s S . 10%" x 15" Transl! e
Breaker =~ - .*" Paperfor 3 m 8%" x 11” Size L
. : RN .. Coordination St <
Time-Current Curves
Curves show the maximum and E 100 (TE) K215-47C
minimum time limits to be ex- Eigg gg}fl:gpA b Comp) © ?gigigg
, , AMm om .
pec;ted f'rom a group of brea'ker E 100 (TED, THED)
ratings in a given frame size. (15-45 amp) K215-87C
Tripping characteristics meet (50, 60, 70, 80 amp) K215-88C
National Electrical Manufacturers ; (292%' (lTOFOJ a?‘FT() THFK) LRI ﬁg;g‘iig
ﬁ:;gfﬁgro” ";rc‘d Sti?]%irr";;'teffr 1600 (TJJ, TIK, THIK) GES-6104 K215.45C
. Y R K 1200 (300 to 1200 amperes) GES-6111 K215-77C
rating and calibration.
Ambient Compensated Circuit Breakers ure Compensated Circuit Breakers
Circuit breakers in the E100 (TEF © 600-volts a-c seri breakers (TE 240-volt, TEF 277-volt, and TEF 480- s~
F225, J600 and K1200 frames are ambient compens all volt TED seriest) of ratings through 100 amperes are A
They are designed to carry rated current in op a enclosure compensated. These breakers are calibrated
ambients from 10 to 50°C. At temperatures above 5 to carry rated current in a 40°C ambient in open air, and
they derate themselves to protect against dangfrg respond to ambient temperature as well as to current.
high temperatures, in addition to protecting agaifNs @ The higher the current, and the higher the ambient
current. temperature, the shorter will be the tripping time. They
They need no deratingt in enclosures @t n al®room ne=d no deratingt in enclosures whfn the enclosure does
temperatures (20-35°C). If room temperat i igher, nOtb'eXCer%O?; temperature rise 15°C over normal room
the enclosure temperatures will increasgorreSpondingly ambient ( )
and the breakers will derate themse
Underwriters’ Laorato Calibration Requirements \
Ambient Compensat ax in Open Air 40°C Calibrated Breakers in Open Air
U.L. requirements inciud U.L. requirements include:
1. Carry 100% rating in 40°C ambient. 1. Carry 100% rating in 40°C ambient.
2. Trip at 135% rating®in specified time in 25°C ambient. 2, Trip at 135% rating in specified time in 25°C ambient.
Trip at 125%, rating in specified time in 40°C ambient 3. Trip at200% rating in specified time in 25°C ambient.
rating in specified time in 25°C ambient.
Is for tripping at 125% rating in 40°C ambient from “hot start”—that is, after carrying T

constant temperature. This is to insure that the breaker is not over-comp:insated.



R A ST AT et

Application Information

Interrupting Ratings

Circuit breakers must not only carry the circuit current at from tests based on NEMA Standard AB1-1 ed-
all times under normal conditions, and trip open under case Circuit Breakers”. These interrupti rafflhgs are
averload conditions, but must have sufficient interrupting listed in Table 1. The basic rating is given S sym-

capacity to successfully interrupt the short circuit current
that will flow under the worst fault conditions that can
occur, when the breaker is applied within its rating.

metrical amperes, which is the preferred basis for selec-
tion and application. The corresponding asymmetrical
rating is also given, for reference. Valu for D-c are

The interrupting ratings of GE breakers are determined maximum amperes.

TABLE 1
Quick Selection Guide

( Cont - interrupting Ratings Ba A Tast Procadur&:‘ VRS
Circuit Breaker Amp PN;’"- . ‘w _A-c Rating Vits : e 7| D¢/ Rating Yolts:
Type Rating- | F0I®S |- xce. ; S g - : ~
- B - B R o - %20!240}240 o 2250|2508
10-100 | 1 [120[125] sym | 10,000 5,000
TE Asym | 10,000
10-100 | 2,3 | 240 | 250 | Sym 5,000
Asym
: 10-100 1 277 | 125} Sym 10,000
TEF Asym
. 10-100 2 480 | 250} Sym 14,000 10,000
' Asym 15,000
15-100 3 480 Sym 14,000
TED Asym 15,000
15-100 14,000 | 14,000
15,000 | 15,000
THEF 15-30 65,000 20,000
- 75,000
15-100 65,000 25,000 | 18,000 20,000
g 75,000 30,000 | 20,000
THED
15-100 65,000 25,000 | 18,000
75,000 30,000 | 20,000
70-225 25,000 22,000 | 22,000 10,000
TFJ, TFK 30,000 25,000 | 25,000
70-225 25,000 22,000 | 22,000
- 30,000 25,000 | 25,000
70-225 42,000 25,000 | 22,c00 20,000
THFK ® 50,000 30,000 | 25,000
70-225 42,000 25,000 | 22,000
50,000 30,000 | 25,000
125400 42,000 30,000 | 22,000 10,000
50,000 35,060 | 25,000
125-400 42,00 30,000 | 22,000
50,000 35,000 | 25,000 :
250-600 42,000 30,000 | 22,000 10,000
Asym 50,000 35,000 | 25,000
600 Sym 42,000 30,000 | 22,000
Asym 50,000 35,000 | 25,000
600 | 250 | Sym 65,000 35,C00 | 25,000 20,000
L Asym 75,000 40,000 | 30,000
600 Sym 65,000 35,000 | 25,000
Asym 75,000 40,000 | 30,000
600 | 250 { Sym 42,000 30,000 | 22,000 10,000
TKMS8 Asym 50,000 35,000 | 25,000
: 300-800 3 600 Sym 42,000 30,000 | 22,0C0
Asym 50,000 35,000 | 25,000
TKM19P» | 600-1200 2,3 | 600 Sym 42,000 30,000 | 22,000
Asym 50,000 35,000 | 25,000
300-300 2 600 | 250 { Sym 65,000 35,000 | 25,000 20,000
KM8-- X Asym 75,000 40,000 | 30,000
300-800 | "3 600 Sym 55,000 35,000 ! 25,000
; Asym 75,000 40,000 | 30,800
THKM12 600-1200| 2, 3 | 600 Sym 65,000 35,000 | 25,000
Asym 75,000 40,000 | 30,000




Apolication Information

Circuit Breaker/Fuse Coordination

For systems having available short-circuit current up to 200,000 symmetrical amperes.

Introduction

Molded-case circuit breakers can be applied where the
available short circuit current exceeds the breaker’'s
established interrupting rating by using suitable current
limiting fuses in series with the breaker. The ratings of
breaker and fuse must be carefully selected to prevent

Maximum Fuse-Load Side is the largest size fus Q ﬂ;h
be used on the load side of the circuit breaker. Tese
ratings are lower line-side-mounted fuse rating@use

the high transient-arcing voltage created across the fuse

is impressed across the trip and internal parts of the
circuit breaker during a fault interruption. Higﬂer ratings

damage to the breaker itself, to eliminate needless fuse
melting, and to secure the high short circuit protection
required. See Tables 2 and 3 for coordination based on
laboratory tests.

may cause flash-over within the circ eaker during an

interruption.

Minimum Fuse Rating—HI or L \mallest fuse rating

that may be used that wili cl knee of the circuit B
breaker curve. This takes ntage of the thermal (

overload protection provjided he circuit breaker, thus
eliminating nuisance fuse g at these ratings.

TABLE 2
Coordination Table—Circuit Breakers and Current-

The following fuse-breaker coordination data is based on fuses on syste
the use of Class J or L fuses on systems having a maxi- current of AQ0,
le

Explanation of Terms Used

Maximum Fuse-Line Side is the maximum fuse rating that
can be used with the circuit breaker. The fuse must be
connected on the line side of the circuit breaker.

iting Fuses
aximum available short circuit
metrical amperes, 600 volts a-c.

mum available short-circuit current of 200,000 symmetrical Coordinatio lies to both conventional and HI-
amperes, 600 volts a-c. The data also applies to Class K-1 Break types. QoeSgnot apply to non-automatic types.
o S e e Class by L or K1 Current-limiting Fuse eres < s e
Circuit £ 100 ED and EF 100 - F225 e K 1200 CL
13:;“‘“ Max. Fuse,| | Max. Fuse | Min. Fuse |. Max.fuse | Min ' dax. Fuse: |.- Min. Fuse -{. Max.Fuse .
s-"t".f" fin.| o i e |00 | Mage Magl s - g | Maglll Ma c | MBagep Mags b T
Yaling | rusel Load | Line | Fuse|:Load | Line | Trip| Trip'| Load | Line | Trip{Trip. | Load | Line | Tvip | Trip | Load } Line-
el | | Side |-Side | v - | Side| Side.[ 1O | HI® | Side.| Sidei. lO b1 Side | Side.|-- LO- '} <HL: }:Side-1.Side: }: a
15 | 70] 200 | 300 | 70| 200 | 400 ‘ 15
20 | 100{ 200|300 | 70| 200 | 400 20
25 | 100! 200 | 300 | 100 | 200 [ 400 25
30 | 100{ 200 | 300 | 100 | 200 | 400 30 _
35 | 100{ 200 | 300 | 100} 300 | 400 35 3
40 | 100] 200 | 300 | 100 | 300 | 400 20 ;
45 | 100{ 200 | 300 | 200 | 300 | 400 45
50 | 100] 200 | 300 | 200 | 300 | 400 50
60 | 200§ 200 | 300 | 300 | 3G0 | 400 60
70 | 200} 200 | 300 | 300 | 300 | 400 | 200 70
80 | 200{ 200 | 300 | 300 | 300 | 400 | 200 80
S0 | 200| 200 | 300 | 300 | 300 | 400 | 200 30
100 | 200| 200 | 300 | 300 | 300 | 400 | 3 100
110 3 110
125 3 300 | 400 | 1000 | 1200 125
150 300 | 400 | 1000 | 1200 150
175 0 00 [ 800 | 1200} 300 | 400 {1000 | 1200 175
200 0 0 | 1000 | 1200| 400 | 600 | 1000 | 1200 200
225 00 | 1000 | 1200 | 400 | 605 | 1000 { 1200 225
250 400 | 600 | 1000 | 1200 250
300 600 | 800 | 1000 [ 1200 | 400 | 800| 800 | 1600 300
350 600 | 800 | 1200 | 1600 | 600 | 800 | 800 | 1600 350
400 600 | 100G | 1200 { 1600 | 600 [ 800 | 800 | 1600 400
450 6G0 | 1000 | 1200 | 1600y 600 | 800| 800 | 1600 450
500 800 | 1200 | 1200 {1600 | 800 | 1200 | 1200 | 1600 500
600 800 | 1200 | 1200 | 1600 | 1000 | 1200} 1200 | 1600 600 (
700 1200 | 1600 | 1600 | 2000 700
800 1200 | 1600 { 1600 | 2000 800
1600 1600 | 1600 | 1600 | 2000 | 1000
1200 | 1600 | 1600 ] 1600 | 2000 | 1200

NOTE: Current-limiting fuses must be NEMA Class "J" or “L.” For systems having available short-circuit current above 100,000 amp=res.
Current-limiting fuses can be NEMA Class J, K-, or L for systems having available short circuit currents up to 100,000 symmetrical amperes.

TABLE 3

n Table—Maximum Size Current Limiting Fuses—Circuit Break
' U, STV T U Clreuif-braaker Rating—Amperss

I,zo and | l e l coo oo EDand T o
" CEFI00 L F225.) 800 L K 1206 - E100. .+ TF 100 F. - J 800 : :
LINE-SIDE CURRENT-LIMITING FUSES—Class J, L70(;0Ki1200 FOR LOAD-SIDE CURRENMT LIMITING FUSES—Class J, L or K-1 ﬂ
00 -

600 350-600 | 300-1200

700-1200 -

1200 70-225 | 250-600 | 300--800 350-600 | 500-800

1000 70-225 1 125-600 | 300-600 200-225 | 250-600 [ 500-700
800 70-225 | 125-600 | 3G0-500 70-225 | 125-600 | 300-500
600 70-225 | 125-400 | 300-400 70-225 | 125-400 | 300-400
400 15-100 | 70-225 | 125-250 300 70-200 | 125--200 300
300 15-100 | 15-100 | 70-175 | 125-175 40-100 70-175 | 125-175

200 15-100 } 15-50 70-%0 70-100| 30-50 70-90
100 15-50 15-40 15-50 | 15-40




Application information

Equivalent Ratings—Breakers in Open Air
i at Various Ambient Temperatures

" Circuit Breakers Equivalent Current Ratings cations. For special applications such fr ncies

Tables 4 and 5 show the equivalent current ratings of ~ above 60 cycle, high altitudes, unusual d§y cy@les etc.,
General Electric molded case circuit breakers for various ~ see “‘Selection of Circuit Breaker Rating.”
ambient temperatures in open air and in customary appli-

TABLE 4 l *

Breakers in Open Air
Equivalent Average Current Ratings at Various Ambient T\a res

- * .. Breaker Frame . ‘ -| " Standard Ampere Ratings 25°C 60°C
{\ " and Type o | within Frame -
E100 Line (Cal. 40°C) 15, 20, 25, 30, 35, 40, 45, 111 81
TE, TEF: 240, 277 and 480V 50, 60, 70, 80, 90, 100
TED/THED:{ All Voltage Ratings
E100 Line o
TEF, THEF 15, 20, 25, 30, 35, 40, 45, 123 100 94
600V ) 50, 60, 70, 80, 90, 100
Ambient Compensated
F225 Line 70, 90, 100, 110, 125, 117 07 100 90
TFJ, TFK, THFK 150, 175, 200, 225
Ambient Compensated
J800 Line
TJJ, TIK, THIK 125, 150, 175, 200, 225, & 107 100 90
600A Frame 250, 300, 350, 400
Ambient Compensated
K1200 Line 300, 350, 400, 450, 500, 107 100 90
TKM, THKM 600, 700, 800
( Ambient Compensated 1000, 1200 115 105 100 88

BLE 5
sed Breakers
e

Equivalent Average Cu

tinjgs at Various Ambient Temperatures
s Continuous Current Capacity {Ses Nota 1)
. in Upper Haif of: .
Individual Enciosures, Busway A i
¢ 0 . Plugs, Switchboards', and. L ?Q%?:?%?QE%?'::: '?}"
\ Paneiboards, Except as Listed 2. Powar Panﬁibbarda‘ veor fous
_In Right Column.;_ R * faat Aigha < o ° RO
e o i e Room Ambient . - Koom Ambient ... . -
- Broakar Frame taRgazd Ampere Ratings - | = 25C 408 . - - BIT 2[C 30 ¢ 3QC
} and Type - Sithin Frame . - i ....Parcant of Standard Aating.. ¢
E100 Line (Cal. 40°C) 15,20, 25, 30, 35, 40, 45, 96 87 79 87 80 72
TE, TEF: 240,277 and 480 §0, 60, 70, 80, 90, 100
TED/THED:1 Ali Voltage Rafing8
/ E100 Line " &y
. TEF, THEF 15, 20, 25, 30, 35, 40, 45, 108 100 87 100 93 80
o00Vv 50, 60, 70, 80, 90, 100
Ambient Comp®
F225 Line 70, 90, 100, 110, 125, 102 93 87 93 86 80
TFJ, TFK, THFK 150, 175,200, 225
Ambient Compensated
J&C0 Line L 4
125, 150, 175, 200, 225, 102 93 87 93 86 80
250, 300, 350, 400
300, 350, 400, 450, 500, 102 93 87 93 83 76
( 600, 700, 800
g t Compensated 1000, 1200 100 77 67 91 71 71

1. The NEC requires that in circuits where continuous current loads are involved—3 hours duration or more—the ampacity rating of the circuit
onductors and the rating of the circuit breaker protecting the conductors shali be 25% greater than the continuous load. Therefore, for continuous
ads a breaker whose standard rating is 125% of the foad must be used.

tTED/THED 600-volt series will be ambient compensated 4th Qtr. 1970.

O Obsolete. For reference only. To be superseded by TED/THED 4th Qtr. 1970. 17



18

Application Information

Overload and Short Circuit Protection
for Motor and Non-motor Circuits

Selection of Circuit Breaker Rating

Circuit breakers are primarily used to provide overload and
short circuit protection for insulated conductors. In this
regard the National Electrical Code Article 240-5 requires
that Conductors be protected in accordance with their
Ampacities, as given in NEC Tables 310-12 through 310-15.
Exceptions are listed in the Article for certain specific
applications or conditions including protection for con-
ductors in motor circuits.

The size and type of conductors required for a given
circuit is usually calculated by the consulting engineer
or other specifying authority and specified on the job
plans. It is, therefore, in these instances, relatively simple
to select a standard circuit breaker rating that matches
the Ampacity of the conductor. Where standard circuit
breaker ratings do not correspond to the Ampacity of the
conductor the NEC allows the next higher rating to be
used where rating is 800 amperes or less.

For applications where only load currents are known,
motor circuits are involved, and ambient temperature,
special duty cycles, frequency and altitude are involved,
the following simple formula for selection of standard cir-
cuit breaker rating is available.

This formula is as follows:

Breaker Ampere Rating=Actual Load Current x A x B
C x D. The procedure for using this formula is expla
in the following steps.

Step 1—Determine the ACTUAL CURRENT of the ui
by adding the continuous load amperes for each Igad

the circuit.

If the load includes motors as well as other eg

protection for the motor portion; add 4 i
obtained from Steps 2 through 4 for the
If the load equipments consist only of
duty-cycle conditions, disregard St ,
select the proper ampere rating fro
temperature should be above 40°€" or
is possible, special consideration sRgul

D

average

and 4 and
. If the room
vere duty cycle
e given to using

9,

higher-rated breakers. O

Step 2—Using the ACTUAL CURRENT determined in Step
1, estimate the breaker frame size required by‘our appli-
cation. Jot down this “estimated” frame size—you’ll need
it to complete Step 3.

Step 3—Select the appropriate t
from Table 6 for the applicatiog.c
substitute in the formula. r
jurisdiction of the National

of factors A and B must eq
continuously loaded cirauits.

at least 25% greater
Step 4—You can n
and the proper G
application by
each of th

factors A to D
itions involved, and
cations under the

al Code, the product
ast 1.25 in the case of
breaker rating must be
n ctual load current.

te the proper ampere rating
Electric circuit breaker for your
ifg the “ACTUAL CURRENT” by
u you have selected from the table

(7]

TUAL CURRENT x A x B x C x D=

Exanfipl
To&ate: Assume a Type TED 480-volt circuit breaker

ieSpall other circuit conditions and its continuous
rating is to be determined when mounted in a

s board in a 40°C ambient. The circuit load current
is 50 amperes and located at sea level on a 60-cycle
system. The continuous current rating is determined as
follows:
Continuous Current=>50 x Factor A x Factor B x Factor C
x Factor D=50 x 1.15 x 1.00 x 1.00 x 1.00=57.5 amperes.
Use the next larger trip device above 57.5 amperes which
is 60 amperes for the Type TED breaker.
This selection complies with the National Electrical Code,
as the breaker trip selected is at least 25% greater than
actual load current.
Assume everything but the load current remains the same
and select a TFJ breaker for a load current of 71 amperes.
Continuous Current=71 x1.08 x 1.00 x 1.00=76.7 amperes.
Use the next larger trip device which is 80 amperes.

TABLE 6
r Enclosed Breakers at Various Room Temperatures

tloided-case Circuit Braakers; Multiplying Factor A

Aoorm Ambient Tem,

oo GO0 Lina_ £100 Lina 0 §225,J500,CL8r™ |1 K1200 Line - #1200 Line
Dagreas £D/THED: All Voltage TEF, THEF TFJ, TFK, THFK TKMA, THKMA | TXMA, THKMA
- Ratingst 600Y TJJ, TIK, THIK | Ambient Comp. | . Ambient Comp.
[ F TE, TEF 240 and 480 Ambisnt Comp. [ Ambisnt Comp, i .
e __VYolts €al. 40°C -
10-100 Amp 70-60 Amp 125-800 Amp 1000-1200 Amp
Tn Tndividual Baclosures, Small Paneiboards, Switchboards, Motor-control Centers, Power Dist. Panelboards, S8usway Plugs
77 1.04 .93 .98 .98 1.00
104 1.15 1.00 1.08 1.08 1.30
5 122 1.27 1.15 1.15 1.15 1.49
nelboards (over 20 circuits) and Distribution Panelboards (over 4” high)
77 1.15 1.00 1.07 1.07 1.10
104 1.25 1.08 1.10 1.20 1.40
122 1.39 1.25 1.25 1.31 1.63

ED 600-volt series will be ambiant compensated 4th Qtr. 1970.
solete. For reference only. To be superseded by TED/THED 4th Qtr. 1870.

Q.-



Application Inform

ation

TABLE 6 (continued)
Factor B—Load Classification or Duty Cycle

Load or Duty Cycle Factor B
Continuous Steady Loads (including lighting) (see
NEC Sections 210-23, 220-2, 220-3, 384-16) 1.00A
Capacitors (NEC 460-8) 1.35 (min)
Resistance Welders (NEC 630) 3.00 (max)
Two or More Motors (NEC 430-62; 670-4)
Motors and Lights (NEC 430-61, 430-62, 430-63) 1

Factor C—Eifect of Frequency

A To comply with NEC requirements (Sgeti -23),
the standard breaker trip rating must @le 25% greater
than actual load current. For applicat here the

NEC applies, the product of Factors A and B must be
1.25, otherwise Factor B must be sufficient to make

the product 1.25. L 4

* Rating of feeder circuit-p ctive-device trip shall
not be greater than the la ting as determined
from NEC Tables 430- -1 plus the sum of the
full-load currents of r motors in the group.

t Rating of feeder [£ir rotective-device trip is
determined by addi device ratings for motar
and lighting load j ally.

Multiplying Factol . R
: E100 LINE F225 LINE J600 LINE K1200 LINE -
Frequency in TED/THED TFJ, TFK . ) Lo ‘ R
Cycles* TE, TEF and THEF and THFK TKM and THKM. | - TKM and- THKM .
15-100 Amp '70-225 Amp 125-400 . | - 450-1200 .,
Dc or 60 Cycles 1.00 1.00 1.00
120 1.02 1.02 1.02 Refer
180 1.05 1.05 1.04 °f
240 1.10 1.09 1.06
300 1.14 1.11 1.10 Factory
200 1.22 1.18 1.15

Factor D—Efiect of Altitude

Altitude Mulitiplying Factor D

Sea Level to 6000 feet

6000 to 10,000 feet

For frequencies above 400 cycles and breakers
above 400A. refer to Company.

! Frequency factors apply to current-carrying capac-
ity only. Do not apply to magnetic trip. Above 200
cycles, magnetic trip is affected in some breakers.

ABLE 7
etic Vlolded-casa Circuit Breakars

Motor Branch Circuit Protection
of: 1. Branch circuit protection. 2. Disconnecting means.

R Recommended breaker ratings are
-V » .
: ; , i ge:c‘ﬂ:.- s”,';??;,’,';f.'?,',i?,'_;,'m those that experience has shown
Three-phase Full-load A Motor T Squirrel-cage Motors to be satisfactory for average
Motor | Recommendad 40 or 50 C Calibrated standard motor and duty-cycle
Hp Breaker Rating in Amperes conditions. In general, they are the
208 breakers furnished in combination
208 Voits | 230 Yoits | 48 575 Volts | 230 Voits 450 Yoits | 575 Yeits< starters or n_‘lotor control centers
1Y, 5.7 5.2 2.1 15 15 15 unless special load or ambient
2 7.5 6.8 o 2.7 15 15 15 temperature conditions are speci-
3 10.6 9. 4.8 3.9 20 15 15 fied.
5, 16.7 - 7.6 6.1 40 15 15 If the control center or enclosed
7% 25 11 E 20 30 20 combination starter is in a room
10 31 8 14 11 50 40 30 ambi b e if the d
15 46 2 21 17 70 50 40 ambient above 40°C, or if the duty-
54 27 22 100 50 50 cycle conditions may be severe,
6 34 27 100 70 70 special consideration should be
40 32 125 70 70 given to using breakers with higher
104 52 41 150 100 100 ratings than the recommended
130 65 23 ggg igg igg breaker rating listed.
154 77 ) See National Electrical Code
I ;gg 132 ;; ggg égg igg Tables 430-152, 430-153 (page 22)
312 156 125 400 225 225 fo.r,m;*gm“r"" %regker ratings per-
360 180 144 500 300 225 mitted by the Code.
480 240 192 600 300 300 Offese selections are based on 1908
ationa ectrica ode requirements
626 313 250 800 400 300 for squirrel-cage motors without code
750 375 300 1000 500 400 letters or with code letters B to E. Lower
878 438 350 1200 600 500 trip ratings may be required for motors
1000 500 400 1200 600 500 with code letter A and higher trip ratings
1126 563 450 700 600 for motors with code letters F to V. Loca!
1250 625 500 800 600 code or specific application requirements
1500 750 600 1000 800 may necessitate special selection.

19
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Application Information

Short Circuit Protection Only—for Motor Circuits
TABLE 8

Selection of GE Instantaneous Trip Only Breakers For Use with
AC Combination Motor Starters—Short Circuit Protection Only

Three Phase Induction Type Motors

OO

L 4

Cormtlt gl BRI PR S S ’ L IR Trip Setting
. Motor Horse Power . °. -Circuit Breaker Data.~ .- " Adjustable Instantaneous Trip G " Position -
208/ | 1 .- - -] - |cont|" s ' | 208/

230 460V ) -575¥. |’ Frame [~ Catalog No.' ' .|Amps.| Lo° 2 |3 i | 230 [460Y|575V]

Y 1 1% | E—100 | TEF 136M1005 5 15[ 19| 23 35 4 [ 3| 4
% 1% 2 E—100 | TEF 136M1005 5 5 | 5 [ 5
1 2 3 E—100 | TEF 136M1010 10| 28 68| 3. 3 [ 4
1% 3 E—100 | TEF 136M1010 10 ‘ Hi | 5
2 5 5 E—100 | TEF 136M1025 25 145 | 165 2 | Lo | Lo
3 7Y 7% | E—100 | TEF 136M1025 25 s | 4 | 3
10 E—100 | TEF 136M1025 25 5
5 10 15 E—100 | TEF 136M1050 50| 156 319 [ 360 2 | 2 | 2
7% | 15 20 E—100 | TEF 136M1050 50 3 | 3
10 20 25 E—100 | TEF 136M1050 50 Hi | 5 | 5
25 30 E—100 | TEF 136M2050 50 506 | 570 3| 3
15 E—100 | TEF 136M2050 50 Hi -
30 | 40 E—100 | TEF 136M2050 5

20 40 50 E—100 | TEF 136M1100 480 | 584 | 688 | 792 | 896 |1000] 3 | 3 | 3

25 50 60 E—100 | TEF 136M2100 800 | 9441088 1232 [1376 [1520] 2 | o | Lo

30 60 75 E—100 | TEF 136M210 2 | 3 1 3

40 75 100 F—225 | TFJ/FK 236 25| 600| 830] 1075 |1250 1400 Hi | 4 | 4

50 100 125 F—225 225 | 1000 | 1325 | 1650 | 1950 2250 3 | 3 | 3

60 125 150 F—225 225 2 | 4 | &

75 150 200 J—400 400 | 1200 | 1400 | 1880 |2500 4000 4 | 4 | 4

100 200 250 J—400 400 Hi | Hi | Hi

125 250 300 6M2400| 400 Hi | Hi | Hi

150 | 300 | 400 600 | 1800 | 2400 | 3300 |4500 6000| Hi | Hi | Hi

200 | 400 500 600 Hi | Hi | Hi

250 500 600 TKMA 836M6000 | 800 | 2400 | 3200 | 4400 |6000 8000

e’ TEF 136M1003 3 8l 105 13 | 15.5 18 20
Other circuit TJJ/JK 436M1400| 400 | 600 | 800| 1100 | 1500 2000
breakers that TJJ/JK 636M1600| 600 | 600 | 800 1100 |1500 2000
are available TKMA 836M4400 | 600 | 1100 | 1600 | 2200 {3000 4000
for specific KM—1200| TKMA 3M51200 | 1200 | 1500 | 2400 | 3300 |4500 8000
applications o [ ™1500| TKMA 3M61200 | 1200 | 2400 | 3200 | 4400 | 6000 8000

*E-100 Framegewit!
All other fra

+25% of ampere values listed.
in £10% of ampere values listed.

‘

Py ")

N

et



Application Information

TABLE 8 (continued)

Single Phase Induction Type Motors

*E-100 Frame—within *25% of ampere values listed. All other frames—within *10% of amp,

The recommended trip setting is based on 12 to 14 times
motor full load current to assure motor starting without
breaker tripping on transient inrush starting current. of

Allowabie Ampacities of Insulated C
from Mational Electrica

Not more than three conductors in raceway or cable or direct

From National Electrical Code, 1968 Edition, Tables 310-312*

Size . Copper
AWG 80C -75€C. .| 85-890 C y
MCW (140 F) | {167 F) | (185 %) - £185 Fy4
14 15 15 25
12 20 20 30 25
10 30 30 40 30
8 40 45 50 40
6 55 65 70 55
4 70 85 90 70
3 80 100 105 80
2 95 115 ;21:0 5 90 95
1 110 130 5 100 110
0 125 150 00 120 125
00 145 175 5 115 135 145
000 165 200 130 155 165
0000 195 230 3 155 100 185
250 215 255 170 205 215
300 285 190 230 240
350 25 210 250 260
400 60 225 270 290
500 405 260 310 330
600 455 285 340 370
700 490 310 375 395
750 500 320 385 405
800 515 330 395 415
900 555 355 425 455
1000 585 375 445 480
1250 645 405 485 530
1500 700 435 520 580
1750 735 455 545 615
2000 § 775 470 560 650
CORRECTI@QM FACTORS, ROOM TEMPERATURES OVER 30C 86
C. F.
40 0.82 0.88 0.90 0.82 0.88 0.90
450 1 71 .82 .85 71 .82 .85
.58 .75 .80 .58 .75 .80
13 .41 .67 74 .41 .67 74
40 .58 .67 .58 .67
58 .35 .52 .35 .52
167 43 .43
176 .30 .30

National Electrical Code, 1968 Edition for notes to Tables 310-12 and 310-14. For
conductor application see Table 310-2(a).

Motor Horse‘P.ow'ei * Circuit Breaker Data Adjustable Instantaneous Trip Range‘ ‘
115V | 230V | a40v | Frame Catalog No. ::1;; Lo 2 3 a4 5 Hi |1 440V
s E—100 TEF 126M1025 25 65 85 105 125 145 165 2
Ya 1 E—100 TEF 126M1025 25 65 85 105 125 145 165 4 3
% 1Y%, E—100 TEF 126M1050 50 156 196 | 237 | 278 | 319 | 360 ’2 Lo
1 2 E—100 TEF 126M1050 50 156 196 | 237 | 278, 31 2 Lo
1% 3 E—100 TEF 126M1050 50 156 196 | 237 | 278 4 3
2 72 E—100 TEF 126M 1050 50 156 196 360 5
5 10 E~100 TEF 126M2050 50 | 250 | 314 570 3
3 72 E—100 TEF 126M2050 50 | 250 | 314 570 4
5 10 E—100 TEF 126M1100 100 | 480 | 584 1000
7% E—100 TEF 126M2100 100 | 800 | 944 1520
4 F—225 TFJ/K 226M1225| 225 | 600 | 830 1400 | 10

es 'listed.

958 Edition

jal. (Based on room temperature of 30°C, 86°F.)

@ he available short circuit current does
terrupting rating of the breaker. In case
for available short circuit current.

**The following branch circuit conductor
insulations are rated for:
60 C—~Types RUW, T, TW
75 C—Types RH, RHW, RUH, THW,
THWN, THHW
85 C—Types V, Ml
90 C—Types TA, TBS, SA, AVB, SIS,
i RHH, THHN, XHHW

21
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General Application Data

Full-load Currents, Single-phase, A-c Motors

From National Electrical Code, 1968 Edition, Table 430-148

Hp 115V 230V
Ve 4.4 2.2
Ya 5.8 2.9
Y 7.2 3.6
Vs 9.8 4.3
% 13.8 6.9

1 16 8
12 20 10
2 24 12
3 34 17
5 56 28
7Ys 80 40
10 100 50

tThese values of full-load currents are for motors running at usual
speeds and motors with normal torque characteristics. Motors built
for especially low speeds or high torques may have higher full-load
currents, and multispeed motors will have full load current varying
withd speed, in which case the nameplate current ratings should be
used.

To obtain full-load currents of 208- and 200-volt motors, increase
corresponding 230-volt motor full-load currents by 10- and 15-per cent
respectively. .

The voltages: listed are rated motor voltages. Corresponding nominal
system voltages are 110 to 120 and 220 to 240.

Fuli-load Current, Direct-current Motors
From National Electrical Code, 1968 Edition, Table 430-147

The following values of full-load currents are for motors
running at base speed.

Full-load Current, Three-phase A-c Moto
From National Electrical Code, 1968 Edition, Table 430-15

Induction Type Synchro
Hp Squirrel-Cage and Wound Rotor tUnity Po r
Amperes Ampere
115V | 230V | 460V | 575V | 2300V | 220V | 440V | 550V | 2300V
v | 4 r's
% 5.6
1 1.2
1% 10.4
2 13.6
3
5
1Y
10
15
20
25 22
30 26
40 35
50 44
60 51 12
75 65 15
100 99 26 211 106 85 20
125 156 125 31 274 132 106 |~ 25
150 180 144 37 158 127 30
200 4 240 192 49 210 168 40
For fuli-| currents of 208- and 200-volt motors, increase the cor-
res ding volt motor full-load current by 10 and 15 per cent,
respeGively.
se es of full-load current are for motors running at speeds

or beited motors and motors with normal torque characteristics.
built for especially low speeds or high torques may require

2nt varying with speed, in which case the nameplate current rating

hall be used.

iFor S0 and 80 per cent P. F. the above figures shall be multiplied by
1.1. and 1.25 respectively.
The voltages listed are rated motor voltages. Corresponding nominal
sylstem voltages are 110 to 120, 220 to 240, 440 to 480 and 550 to 600
volts.

Cc
S

efrunning current, and multispeed motors will have full load.

Hp 120V 240V Hp -120v 240V
Ya 2.9 1.5 15
Y3 3.6 1.8 20
Yo 5.2 2.6 25
Ya 7.4 3.7 30

1 9.4 4.7 40

1Y 13.2 6.6 50

2 17 8.5 60

3 25 12.2 75

5 40 20 100

7% 58 29 125

10 76 38 150

200

Elentrical Form

NEC TABLE 430-7(b) From na

Cede letters are marked on- -
most motor nameplates to- .
show the motor input wjth -

locked rotor as followsy, - g,

gerHp-| . .. [ KvaperHp | . - . | KvaperHp Kva per Hp-
Cdd h Locked | Code | with Locked | "Code | -with Locked Code '| = with Locked -
¢ Rotor Letters - Rotor. | Letters |- Rotor -~ | Letters Rotor - -
 Upto3.14 |- F= |.50t05.39 Lo 9.0 to. 9.99 S . | 16.0t017.99
‘1 3.15t03.54 | "G [ 561t06.29 "M 10.0to 11.19 T 18.0 to 19.99
| 3.55t03.99 | .H 6.3 ta.7.09 N 11.2t012.49 U | 20.0t022.39
140tod.49 |- J 7.1't0 7.99 P | 12.5t013.99 V. | 22.4and up
45 t0:4.99 |- oK. [ 8.0 to 8.9% R | 14.0t0 15.99 S :

oyObtaining Kw, Kva, Hp, and Amperes

Alternating Current
Wanted ingle-Phase Two-Phase Four-Wire Three-Phase Direct Current
A I X E X PF I X EX2 X PF IXEX1.73 X PF I X E
Kilowatts rs 1000 1000 1000 1000
X E IXEX2 IXEX1.73 IX E
1000 1000 1000 1000
X E X % Eff. X PF IX EX2X % Eff. X PF I X EX1.73 X % Eff. X PF I X E X % Eff.
746 746 746 746
KVA. X 1000 KVA. X 1000 KVA. X 1000 KVA. X 1000
E 2XE 1.73 X E E
K.W. X 1000 K.W. X 1000 K.W. X 1000 K.W. X 1000
from Kw E X PF X EX PF 173X EXPF E
H.P. X 746 H.P. X 746 H.P. X 746 H.P. X 746
eres from Hp E X % Eff. X PF 2 X E X % Eff. X PF 1.73 X E X % Eff. X PF E X % EFT.
olts | = Amperes % Eff. = Percent Efficiency PF = Power Factor
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General Application Data

TABLE 430-152

Overcurrent Protection for Motors

Maximum Rating or Setting of Motor Branch Circuit
Protective Devices for Motors Marked with a
Code Letter Indicating Locked Rotor KVA

Percent of Full-Load Current.

Gircuit Breaker Setting
Type of Motor Fuse Instan- Time
Rating | taneous Limit
: . Type Type
All AC single-phase and polyphase
squirrel cage and synchronous
motors with full-voltage, resistor
or reactor starting:
Code Letter A .................| 150 700 150
Code Letter BtoE.............[ 250 700 200
Code Letter FtoV.............| 300 700 250
All AC squirrel cage and synchro-
nous motors with auto-trans-
former starting:
Code LetterA..................| 150 700 150
Code LetterBtoE........... ..
Code Letter FtoV...... .......

TABLE 430-153

Maximum Rating or Setting of Motor Branch Cir
Protective Devices for Motors not Marked with

Code Letter Indicating Locked

Rotor KVA

200 700 200
250 700 200

Type of fAotor

Percent of Fyﬂ

Single-phase, all types.............
Squirrel-cage and synchronous
(full-voltage, resistor and reactor
starting) ... ... ... ... .. ..
Squirrel-cage and synchronou
(auto-transformer starting
Not more than 30 a

More than 30 a
Wound-rotor. ... ... %
Direct-current:

Not more than 50 H.P.. .. . . .

More than 50 H. . .
Sealed etic Type):

Refri i9h Compressor*
ocked-rotor or less. ...

Circ
Fuse Time
Rating Limit
Type
0 250
700 250
250 700 200
200 700 200
250 700 250
200 700 200
150 700 150
150 250 150
150 175 150
175 1175

L 4

ecified see Sections
jven in the last column
justable, time-limit types
also be modified as in

For certain exceptions to th e
430-52 and 430-54. The vaiue
also cover the ratings
of circuit breakers whi
Section 430-52.

Synchronous moto f
(usually 450 RP,
reciprocating pr
unloaded, dogRo
setting in eXc

n

low-torque, low-speed type
er), such as are used to drive
ors, pumps, etc., which start up
uire a fuse rating or circuit breaker
200% of full-load current.

For arked with a Code Letter, see Table
430-153F

For certain exceptions to the values specified see Sections
430-52, and 430-59. The values given in the last column
also cover the ratings of nonadjustable, time-limit types
of circuit breakers which may also be modified as in
Section 430-52.

Synchronous motors of the low-torque low-speed type
(usually 450 RPM or lower) such as are used to drive
reciprocating compressors, pumps, etc., which start up
unloaded, do not require a fuse rating or circuit breaker
setting in excess of 200% of full-load current.

For motors marked with a Code Letter, see Table 430-152.

*The locked rotor KVA is the product of the motor voltage and the
motor locked rotor current (LRA) given on the motor nameplate
divided by 1,000 for single-phase motors, or divided by 580 for 3-
phase motors.

§This value may be increased to 225 per cent if necessary to permit
starting.
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Application Information

SHORT CIRCUIT DETERMINATION

Short-Circuit Currents In Low-Volitage Systems

The accurate determination of the maximum available
short circuit current at a given point in a circuit may
require complex calculations. A simplified method for
determining this, for a wide range of voltage systems and
transformer sizes, has been developed.

This method for determining short circuit currents in low-
voltage systems is based on one applied by the NEMA
Joint Sections Committee on Air Circuit Breakers. The
Committee's report was recommended by the AIEE Com-
mittee on Industrial Power Systems, and published as

AIEE Transactions Paper No. 55-442, ‘“Short-circu
rents in Low-voltage Systems.”

Description of Method

The method is based on the use of curves sho sym-
metrical short-circuit currents available at various
distances from the Conductor 4 Conduct Ampacities;|
. ; Temperatur . .
transformer. Curves ize— ating Conductocs
are included for c 70
ive i egic 125
tive insulated copper oo 262
conductor types. 75°C 760
c 1900

These curves are plotted from calculations based on
methods described in AIEE-ASA Publication C37.5 and
in the supplement to AIEE-ASA Publication C37.13. All
calculations, based on bolted faults, involve the following
assumptions:

A 3-phase radial system of 208, 240, 480, or 600 volts 60
cycles, supplied from transformers of 150 to 2000 kva
inclusive. The fault is a bolted 3-phase short circuit.

1. A typical circuit, as shown in Fig. 1, in which the short
circuit occurs at point “X"—a known distance from the
secondary of the transformer.

2. A 500,000-kva short-circuit duty is available at the
primary of the transformer.

3. The nominal transformer impedance is 4.5% for 150-,
225-, 300- and 500-kva transformers, 5.75% for 750-kvg
transformers and above. There are also included cur,
for 150- and 225-kva transformers presently avai

with lower impedances (2%) on which the short®irc
current is higher.
4. The short-circuit current includes contributio m

a group of motors connected to the transformer $e

S-

?

former kva for 240-, 480- a
half the transformer kv 2

-volt systems and one-
volt systems.

alculations are reproduced

it the determination, at .any

Iltage system, of the magnitude

efrical short-circuit current.

The curves plotted fr
on pages 22-6. Th
point in a given

of the AC (RMS)’s

Contributing
___—.* ’ motors
Yransformer
Circuit
conductors
——

Primary Paint of
source

short
circuit

tow volluge

available
source busy

Uriginal Conductor-| _Equivalent Feeder. .
i rrangemant |- Arrangement: . -

3—No. 4/0 Cables
4—No. 2/0 Cables
LVD3 (Copper)

600 Amp Busway
FVK (Copper)

1000 Amp Busway
FVA (Aluminum)

800 Amp Busway
DE Busway

600 Amps
3—2000 MCM Cables
5—400 MCM Cables
6—300 MCM Cables
LVD (Copper)

1600 Amp Busway
LVD (Aluminum)

1600 Amp Busway

ent feeder
a ements hav-
ing short circuit
currents equal to or
less than that read
from the curves
include:

2—-500 MCM

4-—-750 MCM

ary bus. The total kva of the motors is equal tCe
Transformer Short Circuit Curve

Use the curves directly to determing t vailable short-
circuit current at the end of a given-sig&.fe originating
at the low-voltage bus of a given traasf . Choose the
graph for the correct transformer k¢a an@l system voltage.
The graphs apply only to transfor s4With nominal im-
pedances equal to or greater e values assumed.

Select the curve corres di o ghe feeder size used.
ale corresponding to

Find the point on the
the length of the f find the corresponding
ical scale.

short-circuit curren

Where the circuit fro substation low-voltage bus
includes two sections of different wire size an estimate
of the duty can be obtained considering only one wire
size. First, find the sh@rt-circuit current corresponding to
the length andRgize of the section having the smaller wire.
ort-circuit current corresponding to the
her section but using a length equal to

the su wo section lengths. Since the actual duty
is le either of the two short-circuit currents thus
deter use the smaller current value.

short-circuit current has been determined in

anner, choose a circuit breaker from Table 1 (Inter-
Current Ratings—page 14) . . . that has an inter-

rupting rating equal to or higher than the short-circuit
current. This General Electric molded-case circuit breaker
will be adequate to provide short-circuit protection at
this point in the circuit.

Cable sizes and lengths selected from the included
curves to obtain a given reduction in short-circuit duty
should also be separately checked to see that the cable
meets other necessary requirements.

Sampie Problam—Determine the short-circuit current
available on a 480-volt system connected to a 1500-kva
transformer with the circuit breaker connection 300-feet
from the transformer on a feeder having 2—500-MCM con-
ductors per phase. A circuit breaker of 600-amp contin-
uous current rating is to be applied.

In Fig. 28, enter at 300 feet on the horizontal scale and
read 22,000 symmetrical amperes.

The interrupting ratings of General Electric circuit break-
ers on page 14 show that the TUK6 or TKM-frame molded-
case circuit breaker with a continuous current rating of
600 amperes, and an interrupting rating of 30,000 amperes
symmetrical at 480 volts is satisfactory for application at
this point.
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Application Information

SHORT-CIRCUIT CURRENT CURVES
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Time Current Curves
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MULTIPLES OF CURRENT RATING

A ELECTRIC

Current Ratings
90 ond 100 omperes
Voltage Rotings
480 ond 600 volts e-c
Frequency Roting Curv
60 Hertz (

MOLDED-CASE CIRCUIT BREAKER
E100 LINE GES-6115
ENCLOSURE COMPENSATED
Types TED and THED, 90 and 100 amperes Adjustments

ambient. wired with ~onduttors of cerresonndig raving. o prio- load
For all otiver ombients, use shift index ot 1op 3¢ sheel.

Long-time Delay and Instantaneous

Time-current Curves
es show enclosure compeasated circut braoker in open ar, 40 C )

Long-time delay thermal tkip: not adjustable.

instantaneous mognetic trip: not adjustable.

TIME IN SECONDS

i



P

Time Current Curves

TIME IN SECONDS
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MULTIPLES OF CURRENT RATING
- MOLDED-CASE CIRCUIT BREAKER
RALLH ELECTRIC : £S.
E-100 LINE GES-6107¢
rent Ratings ENCLOSURE COMPENSATED
0, 35, 40, 45, 50, 60, 70, 80, Type TE Adjustments
90 and 100 Amp-e"l long-ﬁme DEIGY and Instantaneous Long-time delay thermal trip: not adjustable
oltage Ratings Time-current Curves ’
240 Volts, A-¢ (125/250 Volts, D-¢) Curves show circuit breaker in open oir, 40C ambient, wired Ins us ic trip: not adjustabl
Frequency Ratings with conductors of corresponding rating, no prior load. For u”)
&0 Hertz other ambients usa rating shift index at 10p of sheet.
CIRCUIT PROTECTIVE DEVICES DEPARTMENT, PLAINVILLE, CONNECTICUT X2 $47C
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Time Current Curves
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MULTIPLES OF CURRENT RATING

MOLDED-CASE CIRCUIT BREAKER

ERAL G ELECTRIC E-100 LINE

urrent Ratings ENCLOSURE COMPENSATED
, 30, 35, 40, 45, 50,60, 70, 80, Types TEF & THEF @

90 and 100 Amperes Long-time Delay and Instantaneous
Voltage Ratings Time-current Curves

) = .
480 Valts, A-e (250 Volts D-c <Curves show circuit breaker in opan oir, 40C ombient, wired)

> {{ e {] .
277 Volis A 0125 Volts D) with cenductors of corresponding reting. ro prior lood. For oll

vency Ratings ;
Frea 60 HZar'z ing ether ambients use rating shift index of top of sheat

GES-6102C

Adjustments
Long-time deloy thermal trip: not adjustable

Instantaneous mognetic trip: not odjustoble

©® 3-pole breakers superseded by TED/THED.

REV. 81869 CIRCUIT PROTECTIVE DEVICES DEPARTMENT, PLAINVILLE, CONNECTICUT
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Time Gurrent Curves

TIME IN SECONDS
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MULTIPLES OF CURRENT RATING
MOLDED-CASE CIRCUIT BREAKER

ERAL &3 ELECTRIC E-100 LINE G:S-61098

urrent Ratings AMBIENT COMPENSATED
0.35,40,45,50,60,70, 80, Types TEF & THEF O Adjustments

90 and 100 Amg.uﬂ long-fime. Deluy and Instantaneous Long-time deloy thermal trip: not adjustable
Voltage Ratings Time-current Curves
600 Volts A-c (250 Volts D-c) Curves show circuit breaker in open air, 10-50C ombient, wired Instantaneous magnetic trip: not odjustabl
Frequency Rqﬁngs (wivh conductors of corresponding rating, no prior locd. For c!l)
€0 Hartz ether embients use rating shift index at 12p of sheet.
EV. 62067 CIRCUIT PROTECTIVE DEVICES DEPARTMENT, PLAINVILLE; CONNECTICUY bsedn

O Obsolete. For reference only. To be superseded by TED/THED 4th Qtr. 1970.
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Time Current Curves
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‘ MULTIPLES OF CURRENT RATING
MOLDED-CASE CIRCUIT BREAKERS
ERAL () ELECTRIC F-295 LINE GES-6103B
: AMBIENT COMPENSATED Adjustments
50 ,‘;’:g;"nz"";:%io vrs Types TFJ, THEJ (150 Amp. Max.}, TFK & THFK !
4 '200' nnd’??S 'Ampe'res 4 Long-time Delay and Instantaneous Long-time deloy thermal trip: not adjustable
Voltage Ratings Time-current Curves ) tic Irip, continvously od-
600 Volts A-c(250 Volts D-¢ Curves show circuit breaker in open eir, 10-5CC ambient, wired justoble, factory :er on HI. Blocks show trip
F,equency Ruﬁngs with conductors of correspending rating, no prior load. For all range of marked points on instontaseous
60 H other ambients use roting siuft index ot top of sheet. dials.
ertz
REV, 6.19.67 CIRCUIT PROTECTIVE DEVICES DEPARTMENT, PLAINVILLE, CONNECTICUT e
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Time Current Curves
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'S MULTIPLES OF CURRENT RATING
< MOLDED-CASE CIRCUIT BREAKER
RAL ) ELECTRIC 1-600 LINE GES-6104C
- t
urrent Ratings AMBIENT COMPENSATED Adjustments
o, 175, 200, 225, 250, 300, 350, Types TJJ (400 Amp. Max.), TJK, THJK & THIK2 (225 Amp. Max.) o ot ot v ot et
0, 450, 500 ond 600 Amperes Long-time Delay and Instantaneous eng-time celay thermallrip: not aciusteble
Voltage Ratings Time-current Curves 1 ic tip, continvously ad-
600 Volts A-c (250 Volis D-c) Curves shaw circuit breaker in open air, 10-50C ombient, wired justable, factory set on HI. Blocks show trip
Frequen(y Rutlngs with conductors of corresponding roting, no prior loud. For all ronge at morked points on instantaneous
40 Hertz other ombients use rating shift index ot top of sheet dicls

RIV, 6.19.69 CIRCUIT PROTECTIVE DEVICES DEPARTMENT, PLAINVILLE, CONNECTICUT Kis45C



Time Current Curves

MULTIPLES OF CURRENT RATING
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MULTIPLES OF CURRENT RATING

MOLDED-CASE CIRCUIT BREAKER
& GES-61118
L&) ELECTRIC £
~ K - I 2 0 0 l I §53 14 Swperssdes GES-610A ond GES-SNIA
Current Ratings AMBIENT COMPENSATED Adivstmonts
300, ), 400, 450, 500, 600, 700, 800, 00
1000 and 1200 amperes TYPes TKMA _end THKMA .(3 1200 Amperes) Long-tima delay thermal Mip: not odjustable.
Valtoye Rotings Long-time Delay and Instantoneous lnstantaneous magnetic tip: continuously
600 volts a-c (250 volts d-c) Time-current Curves adjustable, factory set on H. )
Frequancy Ratings Curves show ambientcampematad circuit breoker in open oir, 10 to Blocks show '”:, ';’“” ot morked points on
D-c or 60 Hertz for J00-800 amperes (50 C ambien?, wired with conductors of corresponding roting, no prior instontoneous dicls,
60 Harrz for 1000 -1200 amperes tood. For oll other ambients, use rating ahift index o1 top of sheer.

CIRCUIT PROTECTIVE DEVICES DEPT., PLAINVILLE, CONN.
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Guide Form Specification

Molded case circuit breaker shall be a circuit interrupting
device which will operate both manually for normal switch-
ing functions and automatically under overload and short
circuit conditions. It is to provide circuit and self protec-
tion when applied in its rating. Control and signalling
function may be incorporated by the use of accessories.

The operating mechanism shall be entirely trip-free so that
the contacts cannot be held closed against an abnormal
overcurrent or short circuit condition.

The operating handle of the circuit breaker shall open
and close all poles of a multi pole breaker simultaneously.
These breakers shall meet applicable Nema AB-1-1964
and/or U/L Laboratories, Inc. specifications. Each circuit
breaker shall have a trip unit to provide overload and
short circuit protection. The trip unit for each pole shall
have elements providing inverse time delay under
load conditions and instantaneous magnetic tripg

The circuit breakers to be used in (li
(power distribution panelboards),
starters), (motor control centers),
a system capable of delivering
(asymmetrical) RMS amperes at
(2) (3) pole, (E-100) (F225) (J600 1

joy C

shall be (1)

General Elec

Q>®

ny Type .

The circui%s shall be individually mounted
in one owing enclosures:

Ha rough cover (surface) or (flush) mounting.

1A

Ga§keted cover enclosure with external operating
dle.

NEMA 3R

Raintight Construction.

NEMA 4-5
Cast Iron Water and Dust tight.

NEMA 4-5

4 Stainless Steel, Corrosion Resistant.

NEMA 12

Industrial use enclosure with external operating
handle.

oot e e i e B <R aTTE R

i
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70D ST, [

2 and 3 pole, fixed .trip.

10,000 amperes IC ‘U/L Listed.

125 to 225 amperes, 240 volt A-c.
Bullelin GEA-8481

- v A
< b

T4
2 and 3 pole, fixed trip.
22,000 amperes G U/L Listed.
250 to 4C0 amperes, 240 volt, A-c
and 250 volt. D-c.

Builetin GEC-1837

i

Interrupti Capacities To 10,000 Amperes (Sym-
metri 0 Volts XQ to 75,000 Amps Interrupting

' 2013 Pole

S-2500

L 4
0 to 2500
eres
80, 600
olts AC
J/L Listed

Manual or Electrical
Operation . ..
Stationary or
drawout

Interrupting
capacity to
150,000 Amperes
(Asymmetrical) at
240 Voits AC

TRI-BREAK®

T8 1
100 amp

TB 6 ?
600-800 amp
TRI-BREAK fused circuit breaker combines a con-
ventional molded-case circuit breaker with fuse-type
cuirent limiters. It is available in three physical
frame sizes with frame ratings of 100, 400, 500 and
800 ampsres and covers current ratings of 15 to 800
amperes. 200,000 amps inierrupting capacity (sym-
metrical) at 600 volts. -

Bullatin GEA-T477

GENERAL ELECTRIC

CIRCUIT PROTECTIVE DEVICES DEPT., PLAINVILLE, CONN. 06062

2\ : Bulletin GEA-7479 )
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