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ARKANSAS POWER & LIGHT COMPANY
POST OFFICE BOX 551 LITTLE ROCK. ARKANSAS 72203 (501) 371-4000

September 22, 1982

2CAN098203

Director of Nuclear Reactor Regulation
ATTN: Mr. Robert A. Clark, Chief

Operating Reactors Branch #3
Division of Licensing

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
Supporting Information for Technical
Specification Change Request

Gentlemen:

The enclosed information is to support our August 23, 1982 Technical
Specification Change Request (2CAN088208) regarding Surveillance
Requirement 4.8.2.5. This material consists of manufacturer's
recommendations for testing of the devices used at ANO-2 for containment
penetration overcurrent protection. This material is being supplied at
the request of Mr. Jim Lazevnick of NRC's Power Systems Branch,

Guidelines for testing are being forwarded for Westinghouse and Gould
I-T-E molded case circuit breakers and for I-T-E air circuit breakers.
These are considered representative of the 480 volt and under circuit
breakers in service at AN0-2 for containment penetration overcurrent
protection and these recommendations will be used in developing our test
procedure.

Ver truly yours,

.

John R. Marshall
Manager, Licensing

JRM/JK/rd

Enclosure
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P PDR MEMf1EF1 MtOOLE SOUTH UTILITIES SYSTEM
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MB Db'NA *May.1976 Standard, SELTRONIC 4, M AR K 75 B. and A
Supersedes AD 29-160, pages 1-16 dated TRI-PAC 8 Designs
January,1971; pages 16.1 -16.2 dated C rcuit BreakersOctober.1971: and pages 16.3-16.4 dated
February,1973.
Mailed to: E, D, C/1901,1903,1928/D B

Index Standard, SELTRONIC and tripping action when the current reaches a

~

! Page MARK 75 Circuit Breakers predetermined value. Front ad ustable mag-l
Des _cription ___

_--- netic tnp elements are supplied as standard
eneral cu rea erin rnia n on 225 amp frame breaker and above (ex-

Standard. SELTRONIC and ^ "' C.ase circuit breakers are cept CA & DA) and on the 100 and 150 amp
M ARK 75 Circuit Breakers designed t pr vide circuit protection for magnetic only breakers, all other thermali

Ger.eral inf ormation . I 1
9* * " " systems. They are magnetic breakers have non-adjustable mag-

Circuit breaker comynents and descnbed by NEM A as. . . a device for netic inp elements.'

their function . .,. 1 closing and interrupting a circuit between
Westinghouse f amily of molded

""d further as.! ""
" ' '** *''*P * "* " " " '

case circuit breakers. 1-2 Both the thermal type trip action and the mag-"" ' " "
Characteristic inp curves. 2 .

#'"""'"" "*"' ' * * * * " ' *"** ' ' " " ' "
Circuit breaker ratings. 3 '"#"I'"9 *nd enclosing housing of insulat- by the use of current transformers and solid
Underwnters' Laboratori1s test re- . escn a. state cucuiW mat niondors 2e cumnt anda na .
quirements. 3 '.n g

. device designed to open and close a cir- initiates tripping through a flux transfer shunt
Ratmgs chart | 4 cuit by non-automatic means, and to open the trip when an overload or short circuit is'Application information . 5 au abcaW on a peMernnnd pesent

Circuit voltage . 5 overload of current. without injury to itself
Circuit frequency . 5 when properly apphed within its rating? All multiple pole circuit breakers have trip
Continuous current rating . 56 elements in each pole and a common inp

( j Unusual operating conditions. 6 So designed. AB DE-lON circuit breakers bar. An abnormal circuit condition in any
v Available short circuit current . 6 protect conductors against overloads and one pole will cause all poles to open simul-q

Field testmg of molded case ! conductors and connected apparatus, such taneously,

breakers . 16 as motors and motor starters, against short
Operating MechanisrnMolded case breakers for circuits.

resistance welding circuits . . 17,18 The function of the operating mechanism is
% Duty cycle vs. dunng weld | All Westmnhouse molded case circuit to 5 ovide a means of opening and closing

.| 19 breakers an auilt to meet the requirements of the breaker contacts. All mechanisms are ofamperes .
NEM A Standard AB 1-1975. the quick-make, quick break type and are

j

TRI-PAC breakers j "tnp free." " Trip free" mechanisms are d6-

General inf ormation . ' 6 Circuit Breaker Components and Their signed so that the contacts cannot be held
Selection guide . .j 7 Functions closed against an abnorrnal circuit condition

7 Being essentially a high interrupting capacity and are sometimes referred to as an "overCharactenstic trippmg curves. .j
Basic apphcation in distribution t switch with repetitive elements. AB DE lON center toggle mechanism". In addition to
systems. .I 7 circuit breakers are compnsed of three main indicating whether the breaker is "on" or
Protection of connected apparatus. .! 8 f unctional components. These are: tnp "off". the operatmg mechanism handle indi-

Operating data . .i 8 elements, operat ng mechanism and arc cates when the breaker is "tnpped" by moving

( extmguishers. to a position midway between the extremes.
This distinct trip point is particularly advan-Tables ;

Table A: AB breaker ratmos for | Trip Elements rageous where breakers are grouped, as in

motor branch circuits . 9 The function of the tnp element is to inp the panelboard apphcations, because it clearly
.;

| Table B: Motor terminal amperes ' operating mechanism m the event of a pro- mdicates the f aulty circuit.

at fullload. 9 longed overload or short circuit current. To
Table C, C-1: Motor apphcation for i accomplish this, a thermal magnetic trip Arc Extinguishers

The function of the DE-lON arc extinguisher
front-adjustable magnetic.only } action is provided.

is to confine, divide and entmguish the arc
circuit breakers. .i 10,11
Table D: Deratmg chart for non- i Standard Breakers drawn between opening breaker contacts.

compensated thermal magnetic Thermal tnp action is achieved through the it consists of specially shaped steel gnds
,

breakers cabbrated for 40*C . 12 use of a bimetal heated by the load ciste r t. isolated from each other and supported by

Table E: Current hmeting fuse ratings. .i 13 On a sustained overload. the bimetal svih an msulatmg housing. When the contacts are

Table F: Allowable current. carrying { deflect, causing the operating mechau Am to opened the arc drawn induces a magnetic
tnp. Because bimetals are responsive to the field m the gnds, which in turn draws the arc

capacities of copper conductors
.f 15 heat emitted by the current flow, they allow from the contacts and into the gnds. The are

in amperes .
Table F-1: Correction f actors. room ! a long time delay on hght overloads, yet they is thus spht into a series of smaller arcs and the

jg) temperatures over 30'C. 86'F2 .! 15 have a f ast response on heavier overloads. heat generated is quickly dissipated through
the metal. These two actions result in a rapidi(3 Table G: Allowable current. carry.

"

mg capacities of aluminum con. Magnetic tnp action is achieved through the removaf ' sons from the arc, which hastens

ductors m amperes . .i 15
use of an electro magnet in senes with the dielectnt Juild up between the contacts and

' load current. This provides an instantaneous results in rapid entmction of the arc.
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Westinghouse Family of Molded b. Winno buried underground, but break. ical device. Because they limit current. T RI-
Case Circuit Breakers er exposed such as in some outdoor pump PAC b eakers can be used to protect smaller
in secondary distnbution systems, there ne controller applications. AB breakers and other connected apparatus
many varied appbcations of molded case cir- in addition to protecting feeder and branch
cuit breakers. To better cover this wide range 2. Where overload protection of wiring is not circuits. More specific information on TRI-
of appbcations, Westinghouse offers a family of pnmeimportance. PAC breakers is contained elsewhere in this
of DE lON circuit breakers within a given publication.
frame size. 3. In portable engine generator sets, where

varied climates and temperatures are en* Characteristic Trip Curves (Except
This family of breakers includes: countered and the generator is designed TRI-P AC)
Thermal Magnetic (Std. and SELTRONIC) to the anticipated temperature extremes. Charactenstic trip curves are found in Apph.
Magnetic Only (Std. and SELTRONIC) cation Data 29-161 A WE A which is avail.
Ambient Compensating Because the above applications arein able on request.
Saf-T-Vue g the minority, ambien t compensating is

M ARK 75 (Std. and SELTRONIC) not suppliedas standard The band curves shown for each breaker

TRl-PAC SELTRONIC breakers are insensitive to tem. type represent current tripping limits for the
perature changes. However, they include cir, breaker and are within hmits established by

Thstmal Magnetic Circuit Breakers cuitry to protect the components from ab. the Underwriters' Laboratones. For a given

Thermal magnetic breakers are general pur. normally high temperatures. current, at rated ambient, a breaker will clear
the circuit automatically at some total timepose devices suitable for the malonty of

breaker applications and are considered the Saf T-Vuex Circuit Breakers within the two extreme values defined by
Saf-T-Vue breakers are similar to standard " maximum" and " minimum" curves. Forindustry standard. Combining thermal and

magnetic trip actions, they provide accur- rnolded case breakers except that they are example, a 1 pole,15 ampere Quicklag would

ate overload and short circuit protection for equipped with a window of transparent trip in not less than 10 seconds and m not

conductors and connected apparatus. thermopbstic over the breaker contacts. This more than 150 seconds on a 30 ampere cur.
allows you to see whether the contacts are rent. Because of this allowed spread, users

MIgnatic-Only Circuit Breakers open or ci sed. These breakers fulfill the should not specify exact tripping times.

Magnetic only breakers are similar to stand- needs of industrial plants where safety codes g ,

ard thermal magnetic breakers except that requke Wsible contacts as an additional

they do not have thermal trip elements. They safety precaution for maintenance personnel.

are equipped with front-adjustable magnetic They can be supphed with thermal magnetic, due to thermal action. The lower right seg-

trip elements and are used where only short magnetic only or ambient compensatmg trip d h me pq W gm
g g

circuit protection is required. Because the ad- elements to cover a wide scope of apph-

justment feature allows closer short circuit cations. They are not available in M %R K 75

protection, these breakers are commonly pre. -

ers, the magnetic tripping elements may be
adjusted to tnp at values withm a specific

ferred for motors and resistance welder M ARK 75 Circuit Breakers current range. This adjustment is shown on
circuits.

M ARK 75 breakers are similar to standard their respective characteristic trippmg curves.
molded case breakers. They are, however When these breakers leave the factory their

Amb ent Compensating Circuiti

Breakers (Standard Breakers Only) designed with increased interrupting capa, magnetic trip elements are set at the fugh side

Ambient compensating breakers are similar dies - up to 75.000 amperes asymmetncal of their trippmg range. Adjustment downward
at 240 volts Ac. The improved performance may be made to fit the requirements of the

to standard thermal magnetic breakers in that
makes these breakers ideally suited for use installation. Currents equal to or greater than

they are thermal magnetic and provide over-
load and short circuit protection. The dif- n network systems and other apphcations these mhgnetic settmos will cause instant

tnpping. Curves shown are f amily curves and
ference is that ambient compensating breakers where unusually high fault currents exist'dStandard MARK 75 breakers are equippe are suitable for most apphcations; for more
automatically compensate for variations in
ambient temperatu e. This provides a near- with thermal magnetic tnp actions. Mag. accurate apphcation, a detailed curve of the

netic only and ambrent compensatmg@ trip particular type and ampere rating of the
constant current rating over a wide range of

elements are also available. M ARK 75 mold- breaker should be requested.
temperatures,in effect, this breaker mmimizes
the need for derating in higher ambients, and ed cases are of a gray polyester matenal which The total time taken by a breaker to clear a

easily thstmguishes them f rom standard f ault consists of the mechamcal operating timeupratmg m iower ambients, breakers, which are black' plus the time of actual current interruption.
Because these breakers will carry their rated Charactenstic fa ndy curves show total clear.

TRI PAC Circuit Breakers ing times. Magnetic only breakers have nocurrent in higher ambients, circuit conductors
must be sized accordmgly. Generally, stand, TRI PAC circuit breakers offer an even time delay m tnpping. The tnppmg character-
ard thermal magnetic breakers, which derate higher mterruptmg capacity than MARK 75 istics of these breakers arv similar to the nght
in about the same ratio as the average con, breakers. They are similar to standard ther* hand portion of the standard breakers.except
ductor ratings, are best suited for conductor mal magnetic breakers except that they incor* With the vertical imes extended to the top of
protection. potate a current hmeting device. This enables the curve.

them to be used m secondary distirbution
Typical applications of ambient compen, systems where fault currents up to 200,000 Circuit Breaker Ratings
satmg breakers include: symmetncal rms, amperes are available. Thus. A urc uit breaker is rated m rms amperes, (at a

as their name imphes, they are a tnple package specific ambient) voltage, frequency (usually
1. Conductors not subsected to same tem. of protection - (1) time delay thermal trip for 60 hertz), and interruptmg capacity (m rms

perature changes as the breaker. overfoad protection, (2) instantaneous mag- symmetncal and assymmetrical amperes).
netic inp for normal f ault current protection. AB De-ion circuit breakers hsted m the 29 000

a. Wiring located inside of a building hav- and (3) current hmiting action for highe' section of the Westinghouse catalog are rated
mg temperature controt, but the protectmg f ault current protection - combmed and
breaker mounted outside for convemence. coordmated m a single compact and econom- @ Emt ru sf LT90VC bees

.

_ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ - _ - _ - _ - _ _ -
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a maximum of 3000 amperes continuous and Underwriters' Laboratories Test 10. It must next pass short circuit tests at its
600 volts Ac. 250 volts Dc. For a summary list Requirements rated voltage at the value shown in the follow-
of ratings, voltages and interrupting capacities. ing chart.
see sdection chart on page 4. Standard Tests

Breaker Rating Test Circuit For Three1. The tripping mechanism shall be enclosed Pole areakers
Circuit breakers are not horsepower to prevent tampering. incu, common Totai
rated. wdual Poles No. of
Unkke switches, circuit breakers are not horse. 2. The mechanism shall trip free of the handle Poles Amps Tests

V*"' A*PS **PSpower rated because they are able to safely on overload.
interrupt currents far in excess of the locked 250 & Below 100 & Below 4.330 5 000 7
rotor value for any motor with which they may 3. All breakers shall be cahbrated to carry Above 250 100 & Below 8.660 10.000 7
be apphed. This abihty is recognized in the their continuous rating in an ambient tempera. Any 101 - 800 8.660 10.000 7
N.E.C. as stated in paragraph 430-109, and is ture of 40*C.@ Any 801 - 1200 12.120 14.000 7
proven by the Underwnters' tests descnbed in In NO Q000 25|0 8
U/L Bulletm number 489. " Standard for 4. 200% cabbration check. Any 2001 -2500 20.000 30.000 8
Branch Circuit and Service Circuit Breakers".

* Any 2501 - 3000 25.000 35.000 8
5.135% cabbration check. Any 3001 4000 30.000 45.000 8

For example, a breaker must pass the U/L ^ he sho ''$ h
.

overload test consisting of breaking a current 6. Overload tests at 600% normal current at t i p,,, a ca b don test 200 d
600% of its ampere ratmgs. As motor branch rated voltage. s radng
circuit breaker ratings are usually 125% to
250% of motor full-load currents, this test Up to 1600 Amperes:50 operations 12. Successful breakers passing all of theestablishes the abihty of the breaker to more 2000. 2500 Amperes: 25 operations above tests must then pass a dielectric with-than interrupt locked rotor currents. Following 3000,4000 Amperes: Three operations at

ndf " " "" e hout b akdown Thethe overload test and others the breaker is 600% followed by 25 operations at 200%
g9n s of 6 pcalled upon to successfully clear its rated short

circuit current which is a minimum of 5000 7. Temperature rise check at 100% nted load v Its plus twice the rated voltage between line
"" '#

amperes. This also is many times higher than continuously without exceeding specified termiqals with the breaker open and
in the . tripped * positicq, between terminals of

motor locked rotor current. Because by defini- temperature limits.
opposite polarity with tne breaker closed andA tion a circuit breaker is required to "open between hve parts and the enclosure with the' under abnormal conditions...without injury to 8. Endurance test:

"itself", the breaker must still be in operating Ampere Operations
condition after the test. Rating full No P e W d beaken, as Mned W

Load Load M nute U.L,INC., must pass the above sequence of
0- 100 6000 4000 6 tests without failure to achieve the initial

101 - 225 4000 4000 5 standard U.L listing. Once standard listing is
226 - 600 1000 5000 4 achieved then higher interrupting ratings may
% $ $ ) be obtained by submitting sample lots of {

2501 - 4000 400 1100 1 breakers to additional interrupt;ng tests con-
ducted for the particular rating desired. These

9. After endurance test. the breaker must additional tests will be conducted in accor.
again pass a cahbration test at the 200% and dance with the following sequence:
135% ratings.

High interrupting Capacity Tests
1. 200% Calibration Check.

2. Short circuit interruption. Two three-phase
tests, one "open" followed by a "close-open" +

at the desired rating.

3. 250% Calibration check.

4. Finally, a dielectric withstand similiar to the
one desenbed above must be passed. The .

voltagt: for this test is twice rated but not less l'
than 900 volts.

|

I
I

I

e
@ Adet#onal tests as an enclosed dewce required for

i.sr.ng as 100% apphcation dewee.

s
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AB DE-lON A Circuit Breaker Interrupting Ratings
Circuit Breaker Ratings Fed Spec. U L. Listed Interrupting Capacities-RMS Symmetrical Amps ~
Type Coni No. Volts W.C-3 75a Ac Ranng Voss ^' ' ~~~Dc' R atdi/A'ts(5')Amp Poles Ac Class

120/240 240 277 480 600 125 250 #Rating

Lighting Circuit Breakers

OC. HOP. B AB 10 70 1 120/240 la 10.000
15 125 2 120/240 la 10.000 . ... . ...... ...... ..

HOC, HONP. bA 15 50 2 240 1b 10.000
15 100 3 240 lb ...... 10.000 ...... ... ...... .....

BA 15 30 1 277 2a .. . . 10.000 ...... .... ....

OHP,OHC.HBA 15 30 1-2 120/240 @ 65.000
......65.000 .. . .... ...... ......

15-20 3 240 .

OPGF.QBGF 1570 12 120/240 @ 10.000
QPHGF. OB HGF 15 30 1 120/240 @ 22.000 ...... . ... ..... ...... ......

OPH,QCH.OBH 15 70 1 120/240 22.000
15-100 2 120/240 @ 22.000

......22.000 ...... .... ...... ...... ......
15 100 3 240 ...

CA 125-225 23 240 @ 10.000
CAH 125 225 2-3 240 ... 22.000 . ..... ...... ....

DA 250 400 23 240 @ 22.000 10.000(4)
Industrial Circuit Breakers
tB Standard 15 100 1 120 2b 10.000(1) ...... 5.000

......5.000(2)15-100 23 240 2c .... 10.000 ... . ..

E H B Standard 15 100 1 277 2a
......18.000 ......14.000 10.000......

14.000 10.000
15 100 2 480 2d
15-100 3 480 2d 1 f.000 .. 14.000 ..

FB(3) Standard 15 150 2 600 2d 18.000 14.000 14.000 10.000
15 150 3 600 2d 18.000 ...... 14,000 14.000 ...... ......

JB.KB Standard 70 250 2 000 3b 25.000 22.000 22.000 10.000
70-250 3 500 3b .... 25.000 . 22.000 22.000 ... .

LB-LBB Standard 70 400 2 600 4b 42.000 30.000 22.000 10.000
70 400 3 600 4b ...... 42.000 ... 30.000 22.000 .. ... .

LA Standard 250 600 2 600 4b 42.000 30.000 22.000 10.000
250 600 3 600 4b .. 42.000 30.000 22.000 ...... ......

LC Seltronic 75 600 23 600 4b ...... 42.000 ..... 30.000 22.000 ..... ......

MC Seltronic 400 800 23 600 Sa 42.000 ..... 30.000 22.000 ...... ....

NC Seitronic 600 1200 2-3 600 Sa .. . 42.000 ..... 30.000 22.000 ...... ......

PC Seitronic 1000 3000 2-3 600 @ ..... 125.000 ...... 100.000 100.000 ..... ....

PCC(6) Seltronic 1000 3000 23 600 @ 125.000 100.000 100.000
Hqh interrupting Capacsty Circuit Breakers

HFB Mark 75 15 30 1 277 @ 65.000 10.000
40 100 1 277 @

......65.000 ......25.000 ......18.000 10.000......
25.000 10.000

15 150 2 600 2f
15 150 3 600 2f 65.000 ...... 25.000 18.000 ...

HXB Mark 75 70 250 2 600 G 65.000 25.000 22.000 10.000
70 250 3 600 @ ..... 65.000 ..... 25.000 22.000 .....

HLB Mark 75 125 400 2 000 4c 65.000 35.000 25.000 10.000
125 400 3 600 4c .... 65.000 .... 35.000 25.000 ... ..

HLA Mark 75 250 600 2 000 4c 65.000 35.000 25.000 10.000
250-600 3 600 4c ...... 65.000 ...... 35.000 25 000 ...... .....

HLC Mark 75 75-600 23 600 4c ... 65.000 . 35.000 25.000 ..... ......

HMC Mark 75 400 800 2 600 Sb 65.000 50.000 25.000
400-800 3 _600 Sb

HNC Maek 15 600 1200 . 23 000 _ Sb
_ _ 65.000_ __ 50.000_ _25.000 , _ _ _ . . . _ . _ _

-

... 65.000 .. 50.000 25,000 .....

FB Tn Pac ~ ~ '15 100 ' 23 ' 600 ~ 2e
~

200.000
~

200.000 200.000 ' ...... 7~~
~

L A in- Pac 70 400 23 600 3c/4a ..... 200.000 200 000 200.On0 . .... 4
N B Tre . P ac 300 800 23 600 ti .,., 200 000 .... 200.000 200.0.
PB Tn Pac 600 1600 23 600 1 200.000 200.000 200.000

# 120 n i c m ,

I 12i rJ \ , .s 0 or
@ .% .mu m 4 rw vm ; i
x 2 owe e o.
I n rer Nt V A ren w i i sb e

@' U L
4 ' sta a at t O' e.

N .f u re J m i ,. 3 ?!. t

I T 00 n..'00 b a se si r o N { ".t A 9 5! 1 + ". edu er
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Application !nformation ature 40*C which is the average temperature N E.C. Article 430 63: Breakers for feeders
Selection of an AB breaker,with proper circuit within an enclosure; thus, they minimize the havmg msxed loads, i.e. heating (lighting
protective characteristics, involves considera. need for deratmg. If the enclosure ambient is and heat apphances) and motors, should
tion of the following factors: known to exceed 40*C, the breaker used have ratings suitable for carrymg the heating

should either be especially calibrated for that loads plus the capacity required by the
1 Circuit Voltage ambient or be derated accordingly. (Refer to motor loads

item 4. Unusual Operating Conditions, for
2. Circuit Frequency specific information). N.EC. Article 430-62: Breakers for motor

feeders shall have a rat ng not greater than
3. Continuous Current Ratmg The selection of a specific ampere rating for a the sum of the highest breaker rating of any

given application is dependent upon the type of its branches and the fullload currents of
4. Unusual Operating Conditions of load and duty cycle, and is governed by the all other motors served by the feeder.

National Electric Code. In general, the N.E.C.
5. Available Short Circuit Current requires overcurrent protection at the supply C. Branch Circuits

and at points where wire sizes are reduced. It A branch circuit is the portion of a wiring
The following discussion of these apphcation fuither states that the conductors be protected system extend:ng beyond the fmal over-
considerations is based on National Electnc 'n accordance with their current carrying current device protectmg the circuit.
Code and N EM A requirements. capacity, but lists exceptions for applications

such as motor circuits where a larger ratmg is 1. Lighting Circuits (N.E.C. Tables 310-16
1. Circuit Voltage often required to overnde motor inrush through 19). These are protected in accor.
Molded case circuit breakers are rated by currents. dance with the conductor ratings as given.
voltage class and should be apphed only to High wattage incandescent lamp loads may
system voltages within their ratmg. The following paragraphs outhne pertment result in abnormally high inrush currents that

information from the N.E.C. according to the must be taken into account to avoid nuisance
Note: On all three phase Delta. grounded B type f I al and duty cycle, tripping. The lamp manufacturer should be
phase applications, refer to Westinghouse. consulted for data relative to the inrush

A. Serv. ire currents.
A service i icludes the conductors and2. Circuit Frequency

Most standard molded case circuit breakers equipment for delivering electrical energy 2. Motor Circuits (N.EC. Article 430-51):
/]I up to 600 amps can be applied to frequencies

fr m the st pply system to the wirmg system Breakers are primanly intended for the pro.
of the prert ises served.

Q from De up to 120 hertz without derating. On tection of conductors, motor control appara-
higher frequency applications, however, the " * " " '" '' #9''"'I * * * " " ' ' ' " "N EC Article 230-1 through 230 98 containsincreased effect of eddy currents and iron "" "" " "*'the many requirements for services of 600losses causes greater heating within the ther- volts or less including the sizing, location andmal trip elements necessitatmg that the break. On motor overloads, the motor overcurrent

g p,g g
ers either be especially calit~ated for the spo- device will open the circuit before the cor-

connect means, permissable number of dis-cific frequency or be disrated accordingly. The rectly applied breaker, Currents higher thanconnects, ratmg of disconnects, grounding ofamount of deratmg depends upon the frame the locked rotor value will be interrupted byconductors and ground fault protectionsize and ampere rating as well as the current # * 9requirements of service equipment. heavy fault c'urrents. The breaker must notfrequency. In general, the higher the ampere
ratmg in a given frame size, the greater the B. Feeder Circuits trip n n rmal motor startmg..
deratmg required. A feeder is composed of the conductors of a

While breakers may be applied for motor run.
Some 600 amp breakers and all higher ratings "fg'enr

" " . ning overcurrent protection when the re.r rswi d n o ehave a transformer. heated bimetal, and are plant and the branch circuit over-current qu rements of Article 430 of the N.E.C. are
suitable for 60 hertz Ac maximum, with special device' met, these apphcations are not recommended
calibration available for 50 hertz Ac minimum. for Type AB breakers and, therefore, this

NE.C. Article 220-10(b) Where a feeder d'scussion is confined to the use of a breaker
in the smaller frames -Quicklags, BA, CA, EB, supphes loads or any combination of con, as a ckcuit protector,
EH B and FB - higher frequencies require tinuous and noncontinuous load, neither the
more current to trip the breakers magnetically. ampere ratmg of the overcurrent device nor For many apphcations, particularly those
in the larger frames - J A and larger - mag- the ampacity of the feeder conductors shall be where the startmg behavior if the motor is
netic trip elements constructed with laminated less than the noncontmuous load plus 125 unknown, the N.E.C. maximum rules are
magnets have similar trip charactenstics at percent of the continuous load. followed. Usually, lower rated breakers can
frequencies of either 60 hertz or 400 hertz. be used successfully. This is further discussed

Exception: Where the assembly including the under motor circuit application and motor
For specific derating information or information overcurrent devices protectmg the feeder (s) apphcation tables.
regardmg application to frequencies higher are listed for operation at 100 percent of their
than 400 cycles, consult factory. SELTRONIC ratmg, neither the ampere ratmg of the over. Motor Circuit Application (N.EC, Article
breakers are suitable for 50/60 Hertz Ac current device nor the ampacity of the feeder 430-110):The breaker must have a contin-
circuits only. conductors shall be less than the sum of the uous ratmg of not less than 115% of the

continuous load plus the noncontmuous load. motor full load current. Before applying a .

3. Continuous Ampere Rating breaker, one should check to determine the f
Molded case circuit breakers are rated in r.m s. Only breakers listed for 100% application, effect of any of the following conditions:
amperes at a specific ambient. This ampere and so labeled, can be applied under the High ambient temperature, heatmg withm
rating is the continuous current they will carry exception (for example, type PCC). Breakers breaker enclosure due to groupmg of current
in the ambient temperature for which they are without 100% apphcation listmg and label consuming devices, frequent motor startmg,
cahbrated. Westinghouse thermal magnetic are applied under (b) above, or at 80% of lengthy motor acceleration period.
breakers are cahbrated for on ambient temper- ratmg.
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Breaker Rating or Setting (NE.C.) Article 430- For automatic switching, motor-operated Where the rated secondary current is less
52): The motor branch circuit over-current AB breakers are economical devices. than 9 amperes, an overcurrent device rated
device shall be capable of carrying the start- or set at not more than 167 percent of the 1

ing current of the motor. The required pro. E. Transformer Protection (450-3b rated secondary current shall be permitted.
t:ction shall be considered as being obtained N.E.C.)
when the overcurrent device has a rating or (1) Primary. Each transformer 600 volts or Closer protection can be provided by break-
s2tting not exceeding the values given in less shall be protected by an individual over- ers having shont trips actuated by a tempera- i

Table A, page 9 (reference N.E.C. tables 430- current device on the primary side. Rated or ture sensmg device imbedded in transformer j
152). set at not more than 125 percent of the rated windings, i

primary current of the transformer.
An instantaneous inp circuit breaker (without 4. Unusual Operating Conditions -

time delay) shall be used only if adjustable Exception No.1:Where the rated primary A. High Ambient Temperatures i
and if part of a combination controller having current of a transformer is 9 amperes or more Because standard thermal magnetic breakers
overcurrent protection in each conductor and 125 percent of this current does not are temperature sansitive and are calibrated
and the combination is especially approved correspond to a standard rating of a fuse or for a specific ambient of 40*C (average en-
for the purpose in the event a breaker chosen nonadjustable circuit breaker, the next higher closure temperature), the presence of an
on this basis still does not allow motor start- standard rating described in Section 240-6 ambient higher than 40*C will cause the
ing a higher rating is permitted by the code. shall be permitted. Where the rated primary breaker to carry less current than its name-
See exceptions listed with Table A, page 9. current is less than 9 amperes, an over- plate rating. or in other words, will cause the

,

current device rated or set at not more than breaker to "derate" (see Table D). Similarly,
Due to the infinite number of motor-and-load 167 percent of the primary current shall be the safe current carrying capacity of a circuit
combinations and because comparable break- permitted. conductor is based upon an ambient temper. '

srs of different manufacture have different ature of 30*C (average air temperature) and
tripping characteristics, N.E.C. motor circuit Where the rated primary current is fess than 2 the presence of a higher ambient will reduce .

breaker rules are of a general nature and are amperes, an over current device rated or set its safe current carrying capacity causing it to 1
sit up as maximum boundaries. Protection is at not more than 300% shall be permitted. "derate" (see Table F). Thus, it can be seen
considered satisfactory if the breaker rating from Tables D and F that in the presence of a
does not exceed the figure allowed by the Exception No. 2: An individual over-current fluctuatmg temperature, a thermal magnetic
N.E.C. requirements. Although Westinghouse device shall not be required where the pri- breaker will derate nearly parallel with its
breakers rated less than the N.E.C. maximum mary circuit overcurrent device provides the connected circuit conductors and maintain
values may be applied in most cases. Many protection specified in this Section, close circuit protection. (
operating engineers select breakers on the
basis of the N.E.C. maximum rules simply Exception No. 3: As provided in (b) (2) If the application temperature exceeds 40*C
because consideration of other factors is not below. and is known, either a breaker especially
usually necessary, or to insure motor startmg cahbrated for the higher ambients or one
when the starting behavior of the motor is not (2) Primary and Secondary. A transformer oversized according to Table D can be
known. Tables A and B, page 9. are adapted 600 volts or less having an over-current de- selected. It should be noted that in a case
from Article 430-147 through 152 of N.E.C. vice on the secondary side rated or set at not such as this, the circuit conductors should be |

more than 125 percent of the rated secondary oversized also according to the correction '

When a certain motor is standard for a given current of the transformer shall not be re- factors in Table F-1.
job, as on a volume produced machine tool,it quired to have an individual overcurrent de-
is practical (and often more economical) to vice on the primary side if the pnmary feeder SELTRONIC breakers are insensitive to tem-
select a breaker for closer protection than one overcurrent device is rated or set at a current perature changes. However, they do include achosen on the basis of N.E.C. maximum value not more than 250 percent of the rated circuitry to protect the components from
rules. pnmary current of the transformer. abnormally high temperatures. -*

D. Capacitor Protection (460-8 N.E.C.) A transformer 600 volts or less, equipped B. Moisture-Corrosion
in normal applications, breakers rated about with coordinated thermal overload protection For atmospheres having high moisture con-
150% of capacitor rated currents are recom- by the manufacturer and arranged to interrupt tent and/or where fungus growth is prevalent,
mended. This factor allows for switching the pnmary current, shall not be required to a special treatment of breakers to resist

/- surges, and possible overcurrent due to oser- have an individual overcurrent device on the moisture and fungi is recommended.
voltage and harmonic currents Such selection pnmary side if the pnmary feeder overcurrent
fully meets the N.E.C. requirement m 460-8 device is rated or set at a current value not Where the air is heavily laden with corrosive
for a conductor and disconnect to be rated more than 6 times the rated curont of the elements, breakers made with special corro-
not less than 135% capacitor rating. Where transformer for transformers havmg more sion-resistant fmishes are recommended.
the operating currents exceed 135% of rated than 6 percent impedance and not more than
current due to harmonic components, service 4 times the rated current of the transformer C. Altitude
conditions may require the selection of a for transformers having more than 6 but not At altitudes above 6,000 feet, breakers must
breaker with a higher current ratmg. more than 10 percent impedance, be progressively derated for interruptmg in-

sulatmg (voltage), current-carrymg abihty and
For apphcation in amb;ents higher than the Exception: Where the rated secondary cur- interrupting ability. (Refer to Westmghouse).
rated ambient of the breaker, the breaker de- rent of a transformer is 9 amperes or more
ratmg table on page 11 should be checked to and 125 percent of this current does not D. Shock ;

determine the rating of the breaker required correspond to a standard rating of a fuse or Where high shock is an anticipated condition,
to meet the mmemum of 135% capacitor nonadjustable circuit breaker, the next higher hi. shock Navy type breakers are recom-
ratmg. In locations where temperatures vary standard rating desenbed in Section 240-6 mended.
arcatly, ambient compensatmg breakers may shall be permitted
be desireable.

,
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E. Maritime cleared by the magnetic action; and abnormal 5. Installed cost is generally lower.
ABS, USCG, CG-259, and IEEE-45 require- short circuits, above an esbabbshed value, are
ments for maritime breakers are met by using cleared by the current limiting device. Thus, 6. Gives an indication of the magnitude of
AB breakers simshar to standard except unless a severe short circuit occurs, the cur. thc overcurrent.
cahbrated for 50*C ambients. rent limiter is unaffected and its replacement

is held to a minimum. 7 g

5. Available Short Circuit Current
A standard, MARK 75 or TRI PAC circuit Tripped status of the breaker is shown by Thus,in the TRI PAC breaker all the advan-
breaker should be apphed only where their the center handle "tnp** position. In addition tages of the economical molded case breaker
pubbshed interrupting capacity exceeds the the cause of inpping is also indicated in the and the current hmiter are retained, while the
available short circuit current (mcluding following ways: disadvantages of separately mounted devices
motor contributions)at the pomt of apphca- are ehminated.
tion. Since there are many considerations 1. If af ter tripping the breaker cannot be
involved in determming short circuit currents, reset immediately, thermal inpping due t
a special brochure ( * B-8674, "How to an overload or a high resistance fault is TRI PAC breakers are compact, only a little

Calculate Fault Currents'*) has been prepared - m icate .

to simphfy this procedure (copies are avail- They can be applied as main breakers for

able on request). It includes an explanation 2. If the breaker can be immediately re- the protection of branch and feeder circuits

of the factors and circuit charattenstics used set a normal, fault current has been in-
to determine short-circuit values. terrupted by instantaneous magnetic action.

Current limiters in senes with AB breakers: if 3. gg the TRI-PAC cannot be reset, then plug-in devices and also as separately en-

the available short circuit current at the point fault current interruption by the current closed TRI PAC breakers, when the calcu.

of apphcation exceeds the pubbshed interrupt- imiter as taken place.
ing capacity of the breaker, current hmiting

,

devices can be installed in the circuit in in the latter case, one or more new limiters
series with the breaker; however, before this must be installed. Since these devices are Since TRI PAC breakers have thermal and

solution is chosen, full consideration should especially designed for use with TRl PAC magnetic trips similar to standard molded

be given to the use of TRl PAC circuit break- breakers, they can be purchased only from case breakers, they can be applied in much

ers, or breakers with current hmiter attach- Westinghouse. the same manner. TRI-PAC continuous cur-
' " * "'\ as a ad mow case beakers.TRI-PAC breakers are built to the same exact-
Table E on page 12 lists the recommended ing design standards and methods as used

in general, it is recommended that standard
current hmitmg fuse ratmgs to be used with with standard molded case breakers. They are thermal magnetic breakers be considered
thermal magnetic breakers in such apphca- available in ratings from 15 through 1600

fully before selecting TRI-PAC breakers.
tions. amperes. TRI PAC breakers have a U/L hsted

Attention should be given to the possibihtyinterrupting capacity of 200.000 amperes at of usmg larger f rame she standard molded
TRI-PAC Breakers upi 600 volts Ac. and based on NEMA

case breakers to obtain the required inter-test procedures, have an interruptmg capacity rupting capacity. When standard molded caseGeneral information of 100.000 amps. at up to 250 volts Dc.
The increase m demand for electncal power Basically, the circuit breaker portion of the breakers or M ARK 75 breakers do not have

adequate ratings to handle the calculated
in modern commercial and industnal build- TRI PAC breaker is of the same design as a fault currents, TRI-PAC breakers have manyings has resulted in electncel services becom. standard molded cese breaker of comparative

sahent features which should receive nexting substantially larger. In some low voltage ampere rating, except to have specially de-
'

consideration.distnbution systems, available short circuit signed current hmiters located within an added
currenM can exceed 100,000 symmetncal rms housmg separated from the sealed tnp unit The selection of TRI-PAC breakers shouldamperes. Fault currents of this intensity may of the breaker for easy access. be made carefully. They should be apphedexceed the mterrupting ratings of molded in stnct accordance with the general rules ascase breakers. As a result. larger expensive An interlock is provided which insures the descnbed in the paragraphs under " basiccircuit interrupting devices which could with, opening of the breaker contacts before the application m distnbution systems'' and in
stand the thermal and magnetic stresses kmiter housmg can be removed. Each cur- accordance with the charactenstic tnpping
associated with currents of this value have rent hmiting device is constructed with a curves,
had to be used. High interruptmg capacity spnno loaded plunger which is ejected dunt.g
current hmiting devices have been developed the operation, mitiatmg simultaneous opening Characteristic Trip Curves
which will restnct short circuit current if of all poles of the breaker. Therefore. the pos- TRI-PAC characteristic tnppmg curves in Ap-
apphed correctly, they may be used m con- 5'behty of single phasmg is ehmmated. phcation Data 29-162 A WE A present a com-
junction with the molded case circuit breakers plete picture of the breaker operation and point
to provide adequate and economical protec- The TRI-PAC breaker has many advantages out the coordination between the thermal,
tion. over other means of high current f ault pro. magnetic, and current hmiting actions. Pet.

tection. To mention a few, the TRI-PAC centage current curves such as those used for
Because of this f act, Westmghouse devel- breaker . standard AB breakers are impractical in this
oped the TRl-PAC breaker, so named be- case and therefore TRI-PAC curves are direct
cause it affords Triple-Package protection 1. Provides complete protection m one com. readmg m amperes. Curves are presented
with (1) time delay thermal tnp. (2) instan- pact device. showmg maximum and minimum tnp char.

' taneous magnetic tnp and (3) current hmiting actenstic for each ratmg.
protection, combined and coordmated in a 2. Prevents the use of improper fuses.
compact and economical device. These pro. The upper segment of each curve represents
tective actions are so coord nated that over- 3. Averts smgle phasmg the thermal (time delay) inppmg of the breaker
currents and low magnitude faults are cleared as a result of an overload condition.
by the thermal action; normal short circuits are 4. Saves space.

.
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The abrupt break and vertical segment of the (///) TR/-PA C Main Breaker feeding Figure 6
curves represents the magnetic (mstantaneous Standard Mc/ded Case Breakersin 1 TRbpAC NB
tnpping of the breaker because of short circuit Distribution Systems [) Frame Momcurrents. The lower part of the TRI-PAC char- When a TRI-PAC circuit breaker is used for Cnwt Breaker"

actenstic curve represents the maximum in- back up protection for standard molded case ~ ~

terrupting time of short circuit currents which circuit breakers, see Figs. 3 and 4. They # A - g,tandard JB FryneS
a,ch Cirewrexceed the magnitude of the magnetic inp should be apphed using the rules for pro- Breewers ponet ocord

a

setting. The point at which the current hmiter tection and coordination of connected ap- !
curve crosses the lower portion of the breaker paratus found with the Application Data
charactenstic curve is called the " cross over for the specific TRI. PAC breaker involved. Switchboards orSubstations '

point" and the magnitude of the short circuit TRI PAC breakers may be used in low voltage
current at this point is called the " cross-over switchboards or substations where avadable
current". At values of current less than the Fieure 3 currents do not exceed 200.000 symmetrical

-cross over current. the breaker willinterrupt rms amperes. They may be connected directly
the fault without operation of the current to the secondary bus or grouped behind maina pac w
hmiter. At values of current greater than - [) Cerr e Heese, low voltage circuit breakers. (Figures 7 and 8.) *

cross-over current, the current hmiter and the
breaker will clear the fault. The current hmiters N"'' I
are not senously affected by the breaker in- | | | | ^
terrupting faults of lesser values than indicated ) ) ) ) g

"
*

by the cross-over currents. * v TRt-PAC feeder
Basic Application in Distribution C '""
Systems Figure 4 mThere are three basic applications for TRI- "

PAC circuit breakers. Certain procedures -

outhned in the following paragraphs must T ,

Type L AorNB TRI-PAC
be followed in these applications to insure [) MomCreue Breover

i}
safe, well coordinated, and soundly engi- t

neered systems. I I I Type J8,KB,LBB,LB Tyre PCor uw
. )) |)

HLA and HVA S'andard Wge Power(1) Individual TR/-PAC Breakersin
Distribution Systems | | Feedercacws Breaker Cwcwt B'eoner

When a single TRI PAC circuit breaker,in 1 A Type FB TRi-PAC a

its own enclosure, is used to protect elec- [) Branch Cnwt 8rece { { {g

trical equipment it is applied in the same I I I I [) [) [) [) jg,,C e
manner as a standard molded case breaker. I I owcklogs Type EB,EHB, f

) ) CnutBreo6ers
YRl PAC can be connected directly to any FBendHFB Standard
low voltage distnbution system where avad-

| |
able f ault currents may reach values as high as Contro/ Centers

TRI-PAC breakers may be used in control200,000 symmetrical rms amperes. It has been Pane / boards
centers as protection for main bus, as a mainproven by test that TRI-PAC vu!I have ade- TRI. PAC breakers may be used in panel- disconnect, and as branch protective devices,quate interrupting capacity. boards as branch and feeder circuit protec- However, due to the special problems en-Figure 1 g tion devices or as main breakers. Rules as ,

countered in control centers, it is recommend- ;
1 outhned in paragraphs 11 and 111 apply. Fig- ed that the apphcation be referred to the *

O ure 5 represents a panelboard made up of control center manufacturer.
{ TRl-PAC breakers which presents no apph-

,

cation problem. However. if the panelboard Bus Duct Distribution Systems L.
, , , is made up of standard molded case break- 4

(//) Combination o f TR/-PA C Circuit TRI-PAC breakers may be used in bus duct
ers with a TRI-PAC main, as shown in Figure systems as a main protective device for lowBreakersin DistributionSystems 6, the apphcation should be made carefullyif all the circuit breakers in the system are impedance and plug-in duct. They may also
as outhned in the rules of paragraph lli.

VRI PAC breakers. no appbcations probfem be used in the plug-in units feeding specific
exists because all of the breakers are self-pro- loads. Again, the previous rules as outlined ir.
tecting Current ratings are selected in the same Consideration should also be given to the paragraphs || and lli apply.
manner as standard molded case breakers. d uM NW 6 m@ M

figure 6, a high fault could tnp the main protection Of Connectedfi U'e 2G breaker interrupting power to all the circuits. Apparatusy When continuity of service is a pnme re . Although greatly restraining the magnitude
& Type NB TRF PAC quirement, it is recommended that each car- of fault currents, the current limiters must[} wn C cs Breake' cuit be protected by TRI-PAC breakers as necessanly allow some current to pass for a
{ illustrated in Figure S. short penod of time in order to cause it to

] } function. Figure 9 illustrates the operating
Type LA TA PAC Figure 5 charactenstic of the current hmiter used withO l) reeace carew, Dreamer TRI-PAC breaker. ~

I I -. Q . .O:
y ; y y rwa,m

O O O O BronchC.rcwrBreaner
f, tTge FB TRI-PAC

: : y:
i i i i

m
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F Table A: AB Breaker Ratings for Motor Branch Circuits7"^ .,rigore e
/ \ Motor Type and Method of Startmg Maximum Ratmg@ in

% of Full Load Current#
,r \

Thermal Magnetic
\'

Magnetic Onlyfg \ g, Breakers Breakers
f \

Ip \ (Teme Lir.d (instanta-
\

Type) neous Type)
g
| \ ,, For Motors Marked With a Code Letter

All Ac single-phase and polyphase squinel cage and synchronous motors with ~

'* - Im +*- T ~**tiI . " ,
' - -o full voltage, resistor, or reactor starting:

*~-I '"c Code letter A . . . . . . 150 M
la: Available Peak Cunent Code letters 8 to E.,

Code letters F to V. . . . .... ... .... . .... ... $ [Tm: Maltmg Time
Im: Current at Melting Time All Ac squinel-cage and synchronous motors with autotransformer starting:
1p: Peak Lot-thru Cunent Code letter A . . . . . . 150 M
Ta; Arcmg Time Code letters 8 to E. .

h00Tc: Total interruptmg (clearing) Time Code letters F to V. .

For Motors Not Marked With a Code Letter
Operating Data
Tables have been prepared from actual test smo!.. phase. all types . . . . ......... .. .... . .... ... 250 700

squinetcage and synchronous motes pull vouage. resistor and reactor startmg). 250 700
200 700data of bolted faults on the load side of TRI. Squirrel-cage and synchronous motors (autotransformer startmg) .

PAC breakers. These tables are found with the Hegh reactance squirrel-cage, 250 700
specific TRI PAC involved. Installations made not more than 30 amperes.

200 M
**'' 'h'n 30 ampern.on basis of these tables allow a margin of '' *

safety because any other additional apparatus * "c",$,'"n[,,
150 250inserted into the distribution system f urther not more than 50 HP. . 150 175

limits the short circuit current. more than 50 HP.

@ Except.on Where the overcurrent protection soeci ied m tables is not suff.cient for startmg current of motor:f
The ratmQ or setting of a time limit cNcuit breaker may be mcreased but sha|| m no case exceed (1) 400% of tt:eIt can be seen from the tables that with a a

full load cunents of 100 amps or less. and (2) 300% for f uti Ioad currents greater than 100 amps.TRl PAC breaker in the system fault currents b. The settmg of an instantaneous tr p circuit breaker (witriout time delay) may be mcreased over 700 cer cent but
#h are limited before reaching possible peak

" " ' ' * ' #''"* *" ###"
currents. This action reduces the let-through
currents and thus reduces substantially the Table B: Motor Terminal Amperes At Full LoadD
thermal and magnetic stresses. Average Values For All Speeds and Frequencies

Direct-
HP Smgte Phase Polyphase Ac (induction Type)

Under short circuit conditions any failure of Current
Ac Squenel-Cage and Wound-Rotor

apparatus Will be due to excessive magnetic 115 230 @ 115 voies 230 voets@ 460 volts 575 voits 120 240
or thermal stresses. Magnetic stress is pro * Volts Volts 3-Ph 2-Ph@ 3-Ph 2 Phs) 3.Ph 2-Pn@ 3 Ph 2.Ph @ Vosts volts

4-Wire 4 Wire 4 Wire 4 Wire
portional to the product of the peak currents

i
in two adjacent conductors. Thermal stress

...N ~N

'

% 44 22is proportional to the square of the rms let.
through current multiplied by time (12 .) When ( NN

,,4
,,,

,,2 ,,2
,,, _

,,.8 ,,.8 5.4 2.7

*
t

the thermal and magnetic capabilities of the % 98 49 4 1 1

connected apparatus are known, then the data % 13 8 69 56 48 2.8 2.4 1.4 1.2 1.1 1 7.6 38

1 16 8 7.2 64 36 32 1.8 1.6 1.4 1.3 95 47in the above mentioned tables can be used
in designing complete systems. 1% 20 to 9 n.4 90 52 45 2.6 2.3 21 1.8 13.2 66

2 24 12 6 11.8 68 59 34 3 2.7 2.4 17 85
3 34 17 96 83 48 4.2 39 33 25 12 2

5 56 28 15.2 13 2 76 66 61 53 40 20

74 80 40 22 19 11 9 9 8 58 29

10 100 50 28 24 14 12 11 to 76 38

15 42 36 21 18 17 14 55

20 54 47 27 23 22 19 72

25 68 59 34 29 27 24 89

30 80 69 40 35 32 28 106

40 104 90 52 45 41 36 140

50 130 113 65 56 52 45 173

60 1 54 133 77 67 62 53 206

75 192 166 96 83 77 66 255
.

@ These values of fullload current are for motors running at speeds usual for befied motors and motors with normal
torque charactenstics Motors built for especially low speeds or high-torques may requwe more runrung current m
whech case the narneplate current ratmg should be used.

@ Current m common conductor of 2-phase,3-wire systems will be 1.41 times value given.
@ For fullload currents of 208 and 200 volt motors, mcrease the Correspond.ng 230 volt motor fullload current by 10

and 15% respectrvely.

G
.J
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Motor Application for Front-Adjustable Magnetic-Only Circuit Breaker
Tc ble C: Standard Breakers
Hp Rating M 3 tor Brealter Contin- Magnetic inp Range /Adiustment Positions Low to High
230 Voit 460 Volt Futi Load Type uous Low 1 2 3 4 5 6 7 8 9 10 11 12 High

'3 Phase 3 Phase Amps Rating
Amps

E%.....
EE1 541 B FB 3 7 8 8.5 9 10 11 12 13 15 16 18 19 20 22A 1,1 E 2 1.2-37 FB 5 15 17 18 20 22 24 26 28 30 33 38 39 42 45E 1,1E 2 2,3,5 27-86@ FB 10 35 40 45 50 55 60 65 70 80 85 90 100 105 110E 1,1 % 1 E 2, 3 2.5-66 FB 25 32 35 39 43 47 50 54 58 62 65 69 73 76 801 E 2, 3, 5 5,7E 10 5.1-15.7 FB 25 66 75 80 85 90 100 110 120 130 140 150 165 175 1901 E 2, ? 3.5.7% 39-124 FB 30 50 56 65 72 80 90 96 105 110 120 125 135 140 1503,5,7% 5, 7E 10,15 7.0-22.2 FB 30 90 100 110 115 125 140 155 170 185 200 215 230 250 27011 2,3.5 5,7E 10 5.1 157 FB 50 66 75 80 85 90 100 110 120 130 140 150 165 175 1905,7E 10 10.15,20,25 12.3 396 FB 50 160 180 195 210 230 250 285 320 350 380 405 430 455 480

,

2.3.5.7% 5. 7E 10.15 7.7223 FB 70 100 110 125 140 150 165 175 190 205 215 230 245 255 2705.7E 10 10,15,20,25 116-396 FB 100 150 170 190 205 225 250 285 320 350 380 403 430 455 480
*

15,20,23,30 30,40,50.60 34 7-87 @ FB' 100 450 500 540 580 625 670 750 825 900 1000 1125 @ 1250 1400 155020,25,30,40,50 40,50,60,75,100 44 3 130 @ FB 150 575 650 700 750 825 900 1050 1200 1300 1400 1500 1600 1700 @ 1800
.,

10.15.20 20.25.30,40 27-61 JB-KB 250 350 400 440 480 525 560 610 660 700 *'20.25,30,40 40,50,60,75 49-108 JB KB 250 625 700 780 860 940 1020 1050 1170 125025.30,40 50, 60, 75.100 58-130 JB-KB 250 7b0 850 930 1030 1125 1210 1300 1400 150025,30,40.50 60,75.100 68-151 JB-KB 250 875 980 1100 1200 1300 1400 1500 1640 175040,50,60.75 75,100,125.1EO 87 195 JB-KB 250 1125 1290 1425 1560 1700 1840 1980 2115 225040,50,60,75 100,125,150 97-216 @ JB KB 250 1250 1400 1560 1720 1880 2040 2100 2340 2500
10.15,20 20,25,30,40 27-61 LBB-LB 400 350 400 440 480 525 560 610 660 70020,25,30,40 40,50,60,75 49-108 LBB-LB 400 625 700 780 860 940 1020 1050 1170 125025,30,40 50, 60, 75.100 58 130 LBB-LB 400 750 850 930 1030 1125 1210 1300 1400 150025,30,40.50 60,75,100 68 151 LBB-LB 400 875 980 1100 1200 1300 1400 1500 1640 175040,50,60,75 75.100.125,150 87-195 LBB-LB 400 1125 1290 1425 1560 1700 1840 1980 2115 225050,60.75.100 100,125,150,200 115-260 LBB-LB 400 1500 1690 1875 2065 2250 2440 2630 2815 300060,75.100,125 125,150,200,250 154-346 @ LBB LB 400 2000 2250 2500 2750 3000 3250 3500 3750 4000
40,50,60,75 75,100.125,150 87-195 LA 600 1125 1265 1405 1555 1690 1830 1970 2110 225050.60,75,100 10v,125,150,200 115-260 LA 600 1500 1685 1875 2060 2250 2435 2625 2810 300060, 75.100,125 125,150,200,250 154 346 LA 600 2000 2250 2500 2750 3000 3250 3500 3750 4000

,

73,100,125,150 200,250,300.350 193-433 LA 600 2500 2815 3125 3440 3750 4065 4375 4690 5000 d
3

100, 125,150, 200 200.250,300,350,400 231-520 @ LA 600 3000 3375 3750 4125 4500 4875 5250 5625 6000 q
On combination starters or special control When magnetic only circuit breakers are used i
panels where the circuit breaker is mounted in in motor circuits, they should be set to trip
close proximity to the starter unit, it may be just above the current inrush. The first half- ,

advisable to use a magnetic only circuit cycle inrush wiil vary with the motor character- ,

breaker, This is true for two reasons: 1) the istics. Motors with locked rotor currents of six
overload relays on the starter or control panel times motor fullload amperes will usually
will supply the circuit overload protection require an instantaneous magnetic setting of
nuded and 2) since it is adjustable, the rnag- 10 to 11 times motor fullload amperes to
nrtic only circuit breaker can provide closer prevent tripping when starting To obtain the y
short circuit protection, thus preventing some best protection, the magnetic trip should be
hrater burnouts. adjusted downward until the breaker trips in y

Tables C and C-1 assume the following position This will insure that the circuit will
'|starting and then adjusted upward one setting

conditions: open instantly on any current above the motor ,

inrush.
1. The first % cycle asymmetncalinrush
current is not more than 11 times motor full Many factors can influence the trip point of
load current. This is true for most motors. magnetic-only breakers. See Field Testing,

page 16.
2. A continuous rating of the breaker should

,

J

not be less than 115% of the motor FLC.

4

@ MJmmum motor foiliced Current based on use of
. 1

Ib'C rated conductors and ambeents ensiae enclosures I

not exceeding 60*C.
@ Maximum trtp posti.on setting perm.ssaby wurhout
etceedrng 131,mes maumum motor f u;i ioad current-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - -
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Motor Application for Front-Adjustable Magnetic Only Breakers,
~ Continued

i

Table C-1: SELTRONIC Breakers ( Magnetic-only) i

Hp Ratmo Motor Breaker Continuous Magnehe ing Range
230 voit 460 Volt Full Load Type Rahng Conhnuously Adjustable

.

3 Phase 3 Phase Amps Amps low Hagh
.

k

15.20 25,30,40,50 29 65 LC 600 375 750
15,20,25 30.40.50,60 35-78 LC 600 450 900 *

,

15,20,25,30 30,40,50,60 39-87 LC 600 500 '1000
20,2E.30.40 40,50,60,75 49-108 LC 600 625 1250
25,30.40,50 50,60.75,100 58-130 LC 600 750 1500
25,30,40,50 60,75.100 68 151 LC 600 875 1750
30.40,50,60 60.75.100.125' 77-173 LC 600 1000 2000
40,50,60,75 100.125,150 97-216 LC 600 1250 2500
50,60,75 100,125,150 104-238 LC 600 1375 2750
50,60,75,100 100. 125.150. 200 116 260 LC 600 1500 3000
60,75.100 125,150,200 135-303 LC 600 1750 3500
60,75.100.125 125.150,200.250 154 346 LC 600 2000 4000
75, 100, 125.150 150,200,250.300 174 390 LC 600 2250 4500
100,125,150 200,250,300,350 193 433 LC 600 2500 5000
100,125,150,200 200,250,300.350,400 231 520 @ LC 600 3000 6000

60.75.100.125 125.150,200.250 154 346 MC 800 2000 4000
100.125,150 200,250,300,350 193 433 MC 800 2500 5000
100,125,150, 200 200, 250, 300. 350, 400 231 520 MC 800 3000 6000
125,150,200 200,250,300,350,400 270-606 MC 800 3500 7000

308-693 @ MC 800 4000 8000

75, 100, 125.150 200. 250.300 185-416 NC 1200 2400 4800
100,125.150,200 200,250,300,350.400 216-485 NC 1200 2800 5600
100,125.150,200 250,300,350,400.450 247 554 NC 1200 3200 6400
125,150, 200, 250 250, 300, 350. 400.

450,500 277-623 NC 1200 3600 7200
308-693 NC 1200 4000 8000

('9
370-831 NC 1200 4800 9600

231 520 PC 2000 3000 6000s

277-623 PC 2000 3600 7200
324 779 PC 2000 4200 8400
370-831 PC 2000 4800 9600
416 935 PC 2000 5400 10800
462-1040 PC 2000 6000 12000

270 606 PC 2500 3500 7000
308-693 PC 2500 4000 8000
347.779 PC 2500 4500 9000
385-866 FC 2500 5000 10000 i481 1082 PC 2500 6250 12500 '

247 554 PC 3000 3200 6400
277-623 PC 3000 3600 7200

t308 693 PC 3000 4000 8000
385 866 PC 3000 5000 10000
462 1040 PC 3000 6000 12000

.

2

(4
@ Maimum motor fun toaJ current based on use of

7b'C rated condactors and ambeents msede en-
closures not exceederig 60*C.

. . . . .
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Table D: Derating Chart for Non-Compensated Thermal Magnetic

_'

t.
,

Breakers Calibrated for 40'C
9

Breaker Ampere Rating At Breaker Ampere Ratmg At I-

Ampere 25*C 50* C 60*C Ampere 35' C 50* C 60*CRitmg (77* F) (122' F) (140* F) Ratmo (77* F) (122' F) (140* F)at 40' C at 40* C

Type E8 Type LA 600 Amp Frame
,

15 17 13 11 250 275 235 220
20 22 18 16 300 330 276 252
25 28 23 21 350 385 325 301 g
30 33 28 26 400 440 372 340 ;

'

35 39 30 25 500 550 468 435
.

40 44 37 34 600 660 564 525 [
50 55 46 42
60 66 56 52 Type M A

-J
70 77 65 60 125 138 115 103 g
90 99 84 78 150 165 139 128 g

100 110 94 87 175- 192 163 151 ,

200 220 186 170 ?.Type EH B 225 247 210 195 i
15 17 13 11 250 275 232 213
20 22 18 16 300 332 277 252
25 28 23 21 3 50 388 322 292
30 33 28 26 400 444 3f8 334
35 39 30 25 4 50 495 418 383
40 44 37 34 500 550 468 435
50 55 46 42 600 660 564 525
60 66 56 52 700 770 658 613
70 77 65 60 800 880 754 704
90 99 64 7E

100 110 94 87 Type N8

700 770 658 613Type FB 800 880 754 704
15 17 13 11 900 990 828 749
20 22 18 16 1000 1100 900 825
25 28 23 21 1200 1320 1090 1000
30 33 28 26
35 39 30 25 Type PB
40 44 37 34 600 660 540 474 -

50 55 46 42 700 770 630 554
60 66 56 52 800 880 728 632 -

70 77 65 60 900 990 820 720
90 99 F4 78 1000 1100 920 800

100 110 94 87 1100 1210 1010 891
125 137 116 105 1200 1320 1115 972
150 165 138 125 1400 1540 1304 1148

1700 1760 1500 1320 !
Type CA 1800 1980 1690 1485 j

125 137 114 100 2000 2200 1880 1650 -

150 165 136 120 2500 2750 2350 2060
175 192 159 140 3000 3300 2820 2470
200 220 182 160 d
225 247 205 180 SELTRONIC Breakers '

Type J B. K B SELTRONIC breakers are insensitive to
70 79 63 55 changes in ambient temperature. However

,$ $ they include circuitry to protect the compo-8 7

125 140 114 102 nents from abnormally high temperatures.
i 150 171 134 116

175 200 156 134'

200 230 178 153r

' 225 252 205 183 '%250 281 227 201 'J

Type DA J
260 275 235 220 'I
300 330 276 252 (350 385 325 301 2,
400 440 372 340 j?
Type L88. LB

70 85 63 55
90 107 82 73

100 121 90 79 |
125 145 116 106
150 188 132 111
175 210 159 141
200 243 180 157
225 255 212 198
250 294 230 208

f 300 364 270 236
i 350 412 322 291
I 400 471 368 333

1
| '

|
|

E

--
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Table E: Current Limiting Fuse Ratings (See page 14 for''How to Use Table E")
in series with standard and MARK 753 thermal magnetic circuit breakers.
Circuit Current Limatmg Fuse Ratmg. Amperes Circuit Current Limitmg Fuse Ratmg. Amperes Circuit Current Limetmg Fuse Rateg Amperes
Break er Min Max Mf Breake' Min. Min. Man. Man _ B'88k'' Ma Ma Max. Man.
Ampere Fuse fuse Fuse A*P''e Fuse Fuse Fuse Fuse AMD''' Fuse Fuse Fuse Fuse
Ratmg Load Lme Ratmg inst. Inst. Load Line Ratmg inst. Inst Load Lme

Side Side Trip Tno Side Side Tno Trip Side - Side

Quicklag P. B. C and Type BA Breakers @
15 '>0 200 JA. KA. HKA. JB. KB. HKB, Breakers LC. HLC SELTRONIC Breakers
20 50 200 70 200 400 600 600 75 150 300 1200 1200
30 100 200 90 200 400 600 600 90 250 600 1200 1200
40 100 200 100 300 400 600 600 100 250 600 1200 1200
50 100 200 125 300 400 600 800 125 300 600 1200 1200.

150 300 400 600 800 150 300 600 1200 1200
70 150 250
90 150 250 175 300 400 800 800 175 600 800 1200 1200.

-100 150 250 200 400 600 800 800 200 600 800 1200 1200
225 400 600 800 800 225 600 800 1200 1200EB Breakers
250 @ 400 600 800 800 250 600 800 1200 1200

15 70 200 250 300 600 800 1200 1200
20 100 200 250 LAB LA. HLA. LB. LBB. HLB Breakers
30 100 200 250 70 200 400 600 600 350 800 1000 1200 1200
40 100 200 250 90 200 400 600 600 400 800 1000 1200 1200
50 100 200 250 100 300 400 600 600 500 800 1200 1200 1200

125 300 400 600 800 600 800 1200 1200 1200
70 200 200 300 150 300 400 600 800
90 200 200 300 MC. HMC SELTRONIC Breakers

100 200 200 300 175 300 400 800 800 400 800 1200 1600 1600
200 400 6M 8M 1000 W M N N NEHB Breakers
225 400 600 800 1000 600 1000 1200 1600 1600

15 70 200 300 250 400 600 800 1000 700 1200 1600 1600 1600
20 70 200 300 300 400 600 800 1000
30 100 200 300 800 1200 1600 1600 1600
40 100 200 300 350 400 600 800 1000 C. HNC SEmOE Breakers50 100 200 300 400 400 600 800 1000

500 800 800 1000 1000 600 1200 1600 1600 1600

{J- I 70 200 200 600 600 800 800 1000 1000 700 1200 1600 1600 1600
tj 90 200 200 600

100 200 200 600 M A. HMA Breakers 800 1200 .1600 1600 1600
125 300 400 600 800 900 1200 1600 1600 1600F B HFB Break'''
150 300 400 600 800 1000 1400 1600 1600 1600

15 70 200 300 1200 1600 1600 1600 1600
8 PC, PCC SELTRONIC Breakers

1 300 1
40 100 200 300 225 400 600 800 1000 1000 1400 1800 3000 3000
50 100 200 300 250 400 600 800 1000 1200 1600 2000 3000 3000

300 400 600 800 1000 1400 1800 2500 3000 3000
70 200 200 600
90 200 200 600 350 600 600 800 1000 1600 1800 3000 3000 3000

100 200 200 600 400 600 800 1000 1200 1800 2000 3000 3000 3000
125 200 200 600 500 810 0 800 1000 1200 2000 2000 3000 3000 3000
150 200 200 600 600 800 800 1000 1200 2500 2500 3000 3000 3000

CA. CAH Breakers 700 1000 1000 1000 1200 3000 3000 3000 3000 3000

125 400 600 600 800 1000 1000 1000 1200
150 400 600 600:

I NB. HNB Breakers
| 175 400 600 600 700 1000 1200 1600 1600

200 600 600 600
225 600 600 600 800 1000 1200 1600 1600

i DA Breakers 900 1200 1400 1600 1600
1000 1200 1400 1600 1600

250 600 800 1000 1200 1400 1600 1600 1600l
; 300 600 800 1000

PB Breakers
350 600 800 1000 600 1000 1200 3000 3000!

1 400 600 800 1000 700 1000 1200 3000 3000

800 1000 1200 3000 3000
| 900 1200 1400 3000 3000

1000 1200 1400 3000 3000i

1200 1400 1600 3000 3000,

| 1400 1600 1800 3000 3000

| 1600 1800 2000 3000 3000
| 1800 2000 2500 3000 3000
[ 2000 2500 3000 3000 3000
+ 2500 3000 3000 3000 3000

3000 3000 3000 3000 3000

$ |

| @ Aisc aept.es to MARK 75 T, pes HP. HC and H8A
@ J 8. R B, Hk8 only,

. - _ , . . - . --_. _ . , _ _ _ _ _ . . , _ ._ _ - _ _ . . . - _ _ . - - _ - - _ .
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How to Use Table E (Page 13) Maximum Current Limiting Fuse
i

Table E is based on the following type fuses: Rating on Line Side of Breaker
240 volts: Class K1 The calumns headed " Max. Fuse Line Side"

show the maximum fuse rating for each circuit
600 Volts: Class J. K1 or L breaker ampere rating which may be used in

series with, and on the hoe side of the breaker

The ratings listed are for applications up to These are the maximum fuse ratings which will.

200.000 amps sym. available faults- limit the short circuit current to within the
capacity of the break.r and also protect the

When applying 480 or 600 volt breakers on thermal elements. Wh' these ratings are used,

240 voit (or less) circuits. the maximum hne the fuses will not blow unless the short circuit
side fuse rating may be increased as follows: approaches the maximum interrupting rating

of the breaker. Appliedin this manncr,
Breaker Rated increase Using nuisance fuse blowing is minimized.
480 or 600 t00 Volt 250 VoltVolts Ac Fuses Fuses General Application Rules

1. In an apphcation mvolving several differ-
ent hame sizes or ampere ratings of circuitEHB, FB 20% 25%
breakers, the maximum fuse ratmg is that oneJA, KA JB, KB 20% 50% which will protect the smallest breaker in theLA, LAB, LB, LBB, LC 20% 50% system. The minimum fuse rating should be noM A, M C 20% 50% less than the minimum rating shown for theNB, NC 20% 50% largest breaker in the systemPB, PC. PCC 20% 25%

.

Minimum Current Limiting Fuse Rating 2. If the application in question will not con- 1

The columns headed "fWn. Fuse" show the form to the above requirement, the apphcation
!
v

minimum fuse rating whose charactenstic is not in accordance with sound engineering
practice. i

curve will not cross the thermal portion of the
{breaker charactenstic curve. Thus, the fuse will ,

not blow unless the short circuit current ex- e

ceeds the instantaneous trip setting of the Current Limiter Selectivity later Pt x 10'
c cut breaker. Within an electrical distnbution system, it is

economically advantageous to provide #8 C""ent uwm .

i-

The magnetic trip setting of the Quicklags, selectivity whenever possible. Selectivity LFB3070R .35Types CA, DA, EB, EHB, and FB thermal mag- defines the mterrelated performance of pro- LF B3150R 3
netic circuit breakers is non-adjustable. The tective devices. The following is a tabulation ]gM
instantaneous trip settings of the types JA, KA, of information necessary to apply Tri-Pac

LFB3010MR
HKA, JB, KB, H KB, LA, LAB, HLA. LB, LB B, breakers and MCP's or FB breakers, with .oos

LFB3025MR .03
H LB, M A, H M A, M C, H M C, N B, H N B, N C, current hmiter attachments in various arrange. ]303 MRggHNC, PB, PC, and PCC, are adjustable so that ments, to provide coordination of limiters

LF B3070MR .35 *
'

two columns, headed " Min. Fuse inst. Trip such that serious damage will not occur to
LFB3100MR .415LO" and **Mm. Fuse inst. Trip Hi" are provided the upstream limiter should the downstream LFB3150MR 3

to show the minimum fuse ratmgs at the low hmiter melt, regardless of the fault current
and high position of the magnetic inp setting. within the maximum rating of the devices. MCP Cunent Um.tm
Other fuse ratmos may be used between those
shown for the LO snd H1 positions of the This does not img|y that there will be any EL3003R .002

'

EL3007Radjustable mstantaneous trip, provided the selectivity between tripping of the breakers .004
E L3015R .02magnetic trip adjustment is correctly set. involved but applies only to the current hmit-

ers as follows
EL31o0R $415Mtximum Current Limiting Fuse

Rrting on Load Side of Breakers Tri-Pac's used with Tri. Pac's EL3150R J

The columns headed " Max. Fuse Load Side" Tri Pac's used with breaker and current hmit.
er attachment "*"' "

show the maximum fuse ratmg which may be
used on the load side of the breaker. It should Breaker and hmiter attachment used with 100FBP06 .40
be noted that the ratings given are less than breaker and limiter attachment. 200LAPo8 1.30

4o0LAPIO 4.0the ratmgs which may be used on the ime side.
The lower ratings are used because of the arc This is based on the 12t values of the hmiters. h00NBP12 h
voltage created by the fuses during interrup' To insure selectivity,12t value of the upstream Bo0NBP20 13 0
tion. These voltages will be impressed across hmiter must be at least three times that of the 1000PBPR20 20.0

|
the poles of a 2 or 3 pole breaker when the downstream hmiter. Example: EL3030R will 1600PBPR3 2n .

fuses are apphed on the load side. At the same coordmate with 200 LAP 08.
time, ionized gases are generated. If fuses of
higher rating than those shown in the table are
used on the load side, the arc voltage and the
ionized gases mcy cause flash-over between
the poles of the breaker. This condition is not

. prssent if the fuses are used on the ime side.

. . , - ,- - - --
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Table F: Allowable Ampacities of Insulated Table G: Allowable Ampacities of Insulated
Copper Conductors @@ Aluminum and Copper-Clad Aluminum Conductors 7 *
Not more than three conductors in raceway or cable or d: rect burial Not more than three conductors in rar eway or cable or direct bunal
(Based on ambient temperature of 30*C.86*F.)G (Based on ambient temperature of 30*C. 86*F.)@
Wire Temperature Rating of Conductor (See Table F 1) Wue Temperature Rating of Conttuctor (See Table F.1)
Size 60'C i 75'C i 85'C 90 C 110 C 125'C | 200'C | 250 C S''' 60'C | 7 5'C | 85*C | 90'C | 110*C | 125'C | 200~CAWG

_147F | 167*F | 185'F 194'F 230*F 257"F | 392*F | 432*F A C 140 F i 167'F i 185'F ' 194'F | 230 F [ 257'F l 302 F
Types Types Types Types Types Types Types Type Types Types Types Types Types T< pes Types
RUW R H. V. TA.TSS. AVA. Al A TFE RUW R H. V. TA. TBS. AVA. Al. A .*

(14 2). RHW Mi SA. AVB. AVL (14 8). (14 8). Nickel (12 2). Fs H W. Mt SA.AVB. AVL {12-8). (12 8).
T. TW. RUH SIS. F E P. AIA A A. or T. TW, RUH SIS. AIA AA
UF (14 2) FEPB. FE P@ nick el UF (12 2). RHH.

THW R H H, FEP8@ coated T H W. THHN.
THWN THHN. copper THW N. XHHW1
XHHW XHHW1 only XHHW,
USE USE

18
...22 22

...30 ...30
... ... 10 25 25 30 30$ 35 40 45

21 12 15 15 25 25 1 25 30 30
16

...15 ...15 25 25 0 30 40 8 30 40 40 40 45 50 5514
12 20 20 30 3ed) 35 40 40 55 6 4 50 55 55 60 65 75 i

10 30 30 40 40 @ 45 50 55 75 - |

8 40 45 50 50 60 65 70 95 4 ',o 65 70 70 80 90 95
3 65 75 80 80 95 100 115

6 55 65 70 70 80 85 h3 120 2 75 90 95 95 105 115 130
4 70 85 90 90 105 115 120 145 1 85 100 110 110 125 135 150
3 80 100 105 105 120 130 145 170 -

2 95 115 120 120 135 145 165 195 1/0 1 00 120 125 125 150 160 180
1 110 130 140 140 1 60 170 190 220 2/0 115 135 145 145 *1) 180 200

3/0 130 155 165 165 195 21 0 225
1/0 125 150 155 155 190 200 225 250 4u 155 180 185 185 215 245 170/

2/0 145 175 185 185 215 230 250 280
3/0 165 200 210 210 245 265 285 315 250 170 205 215 215 250 270
4/0 195 230 235 235 275 310 340 370 300 190 230 240 240 275 305

350 210 250 260 260 310 335

6 250 215 255 270 270 315 135 400 225 270 290 290 335 360
300 240 285 300 300 345 380 500 260 310 330 330 380 405
350 260 310 325 325 390 420
400 280 335 360 360 420 450 600 285 340 370 370 425 440
500 320 380 405 405 470 500 700 310 375 395 395 455 485

750 320 385 405 405 470 500
600 355 420 455 455 b25 545 800 330 395 415 415 4P5 520
700 385 460 490 490 560 600 900 355 425 455 455 ... ...

750 400 475 Suo 500 580 620 1000 375 445 480 480 560 600
800 410 490 $15 515 600 640 -

900 435 520 555 555 1250 405 485 530 530 ...

11500 435 520 580 580 650
1000 455 545 585 585 680 730 1750 455 545 615 615 ...

1250 495 590 645 645 ... 2000 470 560 650 650 705
1500 520 625 700 70n 795 i

1750 545 650 735 .D5 ... Caution '

2000 560 665 775 | 775 840
Molded case circuit breakerr are listed with UL, Inc. using 60*C rated
c nduct r f r ratings up to 100 amperes and 75'C rated conductor forTable F-1 : Correction Factors - Ambient Temps.

Over 30 C. 86 F. all higher ratings. Thrt use ni smaller conductor with a higher tempe a-
ture insulation rating will cause the breaker to operate hot and result

60 C | 75 C I 85'C | 90'C 110'C 125'C 200 C 250'C
I 140'F in premature tripping and/or damage to the breaker.

| 167 F | 185'F | 194*F 230'F 257'F 392 F 482'FC.* F .*

40 104 82 .88 .90 .91 .94 .95
45 113 .71 .82 85 .87 .90 .92
50 122 .58 .75 .80 .82 87 .89
55 131 .41 .67 .74 76 83 .86 .. ..

60 140 58 67 .71 .79 83 .91 .95
70 159 .35 .52 .58 .71 .76 .87 .91
75 167 .43 .50 .66 .72 86 .89
80 176 .30 .41 .61 69 .8/ 87
90 194 .50 61 .80 .83

100 212 .51 77 .80 i

120 248 .69 .72
140 284 .59 .59
160 320 .54
ISO 356 .50
200 392 .43
225 437 .30

(D For amtxent temperatures over 30*C. see Table F-1. Correction F actors @ Taken from N.E.C. Table 31016 For mformation on aluminum conducters, refer
J For dry locatoris or ly See Table 31013 of N E C. to Table G
O These ampacirtes relate only to Conductors desChbed in Table 310-13 $ Taken from N E C. Table 310 18 For information on copper conductors. see Table F.

,( 4 Ampacities for Ivoss F E F, F E P8. R HH. T HHN and XHHW conductors for sires
14,12 and 10 sriall be the same as designated for 75'C conductors in this table

S Ampacities for Tyres RHH. THHN and XHHW conductors for sires 12 and 10
shali be the same as desegnated for 75'C conductu m this table.

4 Specia use only See Table 31013.
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Field Testing of Molded Case Circuit Breakers ,

1

Data obtained frcm field tests of mo!ded Table 1 4
cJse breakers of ten differs from published

Four feet of copper wire or cable, sized as int'icated below, should be used for each pole.information, resulting in confusion on the e,eas e, wi,, No. of g ,,a n ,, w,,, no, ofpirt of the user as to which is correct. Amp. Sue Ctbles Amp. Sue CablesRatmo Per Pole Rateng Per PoleFIctory calibration and testing, on which
g , , , ggg ypublished information is based, nearly dupli-
20 312 1 500 250 MCM 2cites actual operating conditions, i.e.,40*C 30 s10 1 600 350 MCM 2tmbient temperature, with poles in series en 40 eB 1 700 500 MCM 2cIse of two and three pole breakers. Field 50 ss 1 800 @ 300 MCM 3

t: sting, on the other hand, is usually done at ~q'70 e4 1 900 @ 350 MCM 3room temperature (25'C) on individual poles. 90 e2 1 1000 @ 400 MCM 3100,125 s1 1 1100 @ 300 MCM 4150 eO 1 1200m 350 MCM 4 h fFiild testing should be performed by qualified
175 300 1 1300s 400 MCM 4individuals using the proper equipment and

'
procedure. Such a service is available through 200 e 000 1 1400 @ 500 MCM 4thi Westinghouse Electric Service Division. @ '

Howevei, as a guide to those users who de- 2s MCM 1 00 M S300 350 M CM 1 1700-2000 @ 500 LCM 5siri to do their own tasting, the following 350 500 MCM 1 2500 @ 500 MCM 6procedure is offered:
3000 @ 600 MCM 7

Test Procedure Table il
Any deviation from this procedure will result Test values are based on 300% of breaker rating on individual poter at 25*C.
in time values different from those in Table 2. Type Breake- No. of Amp. Trip Time m Seconds
r1quirmg interpretation of those values to Poles Rating Menemum Nimmumadjust for the difference, standard Breakers
1 Connect breakers as instructed in Table 1, ouicklag B. C. P. HC, HP; Types BA, B AB, HB A 1 15-40 5 35on) pole at a time, using four feet cf were or Quicklag B. C, P. HC, HP; Types 8A. BAB. HB A 1 50-70 6 40cable as specified. Ouicklag B. C, P. HC, HP: Types BA, BAB HBA 2.3 15,40 4 45
2. Conduct test at 300% of breaker rating in Queckiaq B. C, P. HC, HP; Types BA. B AB, HBA 2.3 50-100 6 70

.

BA 277 Volt
1 15 30 12 35 .an ambient temperature of 25'C (77'F).

3. Resulting trip time should agree with trip CA CAH .3 ,

gtimes in Table 2. t a, t.HB. HF B
1 15 40 8 354 Allow at least five (5) minutes coolmg E B, Qip, H F B 1 50 100 22 75tim) between tests of adjacent poles. EBi]EHFB,HFB 2,3 15 40 9 45

EB EH F B, H F B 2.3 50-150 23 110@ If r.opper bus is used m heu cf cab % on the se ratmgs. J A, ,HKAbase sue on 1000 amcs per sq. uw h-
' J A 'V MiKA ~~" 2,3 125-225 65

2,3 ~ 20.100 - - 65 -40,f@ IRIJAC bre8ers must be testeJ us.ng dummy fuws 200B.KB,HKB
or shorting the fuse termmal w A a wpper strap. o' 2. '3 70'-100 5 ~~150JB.KB,HKB
resuits will not be scurve and unnecenarr bio ^'"3 2.3 125-225 10 200JB,KB,HKB 2,3 250 25 250of fuses may resutt-

LB,LBB, HLB 2.3 70-100 65 150 5
g

LB,LBB. HLB
2.3 125-400 50 250 'iL A, HLA (400 amp. frame) 2,3 125-400 50 250 jLA, HLA (600 amp. frame) 2.3 250-600 50 250 .M A, H M A
2.3 125-600 35 225

M A. H M A 2.3 700.800 100 450NB,HNB 2.3 700 1200 120 450PB 2,3 600-1600 150 575PB 2,3 1800-3000 135 600
TRI-PAC Breakers t
i8 IRI-PAC 2.3 l b-40 9 45FB TRi-PAC 2,3 50-100 23 110 iLA TRI PAC 2.3 70-300 70 170LA TRI-PAC 2.3 350,400 115 230NB TRL-PAC 2.3 300-400 180 480NB TRl PAC 2,3 500-800 210 540PB TRI-PAC 2.3 600-1600 150 575
SELTRONIC Breakers p9

LC.HLC 2.3 75-600 25 150MC, H MC
k2.3 400-800 25 150NC,HNC 2.3 600-1200 25 300PC,PCC

2.3 1000-3000 25 450 I
Magnetic Only Breakers

Due to the many possible oursede it'f!uencing faCfors. et may be very docult to duphCate the factory Cal bration
of magnetaC on!y breakers Or the instar taneous Portion of standJed It'ermal magnetrC breakers suCh factors as

i

the peesence of steel, ats thschriess and prosimaty to trte breaker, af the breaker es front or rear Connected. the
type of enclosure en which the breaker es mounted, current waveshape, currerlt rate nf rise, and power supply ',

Capacity all esert varying degrees of inf;uence On the magnet >C trip response of a breaker.

i

_____ _ _ _ _ - _ _ _ - - - _ - _ . --
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6
Molded Case Breakers for % 100 A Frame | 150 A Frame 225 A Frame ' 250 A Frame

"'' W''d 'a5' W''d ' a$'- * *'d 8 a 5' * *'d 'a5'Application. on Resistance Cycle Current Cabb Current Cahb Current Cabb. Current CahbWelding CircustS.

Amps Amps Amps Amos Amps Amos Arnos Amos
Short circuit protection for resistance welding AA A A A A
devices can be obtained by properly applying 1 1000 | | 1500 g i 2250 fA 2500
it'stantaneous inp molded case circuit break- 2

| g, 5 o 3 A
3ers. These breakers permit normally high ,I4 Soo m 75o S 1125 o36 1250 g"d"gmwelding currents, but trip instantaneously it a 5 447 8* 671 a- 1007 34* 1118 o4

5h 7"h 'j' " y"
612 y 8 919short circuit develops. 6 408 1020

7 378 4- 568 m 851 y n 945 y
8 353 G6 530 gA 795 883gThese breakers include standard molded case 9 333 | *A 500 g 750

%

( 474 711 - A 833 6~
circuit breaker features such as trip-free 10 316 | 1 ! 790 g; Y 5 -Aoperation, dead front and single phase pro _ ]

2 y 3 i

tection. Because the breakers are resettable |
y

25 200 300 450 500
af ter tripping, replacement costs and down- 30 183 275 Y 412 458i

4

time are minimized. 3!. 168 252 g 378 < 420
m 237 . 356 *40 158 395 4

45 149 * 224 m 336 m' 373 *
The proper breaker can be selected by using 50 141 g 212 318 353 d* *

k {the curve on page 19, and the instantaneous 55 135 * 203 304 338
Tnp Range tables at nght using the "dunng- h )29 8 4

6 8 hweld'' amperes and % duty cycle. "70 120 1 180 270 S 300 g75 116 174 261 290 o
Duty cycle is based on the one minute 80 112 16. 252

averaging time of the breaker, and can be j
. 280

85 6
3 6

determined as follows: 95 103 1 155 232 i 257
100 100 Y 150 y 225 y 250 y

Weld Time x 100
% Duty Cycle

Weld Time + Off Time % 400 A Frame 600 A Frame ! 800 A Frame j 1200 A Frame
Dutv Weid inst. Weld Inst Weld inst A eK3 inst

4 " rom the welder manufacturer, or as follows:
Cyc'' C,reni Cahb. Current Cahb Cuerent Canb Current CanbDuring-weld" amperes can be obtained

Amps Amps Amps Amps Amps Amps Amps Amosf
A 4 i A

3
1 4000 A 6000 1 8000 f 12000Dunng-weld Amperes = 2 2828 4250 4 W 8500 AA 5656 g$-Dunng weld KVA x 1000 3 2310 o u$ 3450 2< i 4620

h |;3
c 6900

4 2000 a4 3000 oau "4000 A 6000ON39'
h { a, 5570 ej'y2 y5 1790 4s 2785 3580g

""8 8m. 3024
6 1635 3270o 2450

g" u ,
- 4900

e$ 4Interruptrng capacity of the breaker should 7 1512 y 2270 v 4540

uk 2 2 4be within the maximum available at the 8 2 2 ,

point of appiscation- y{O A 2528 379210 1264 1896n
k 2064 A 310015 1032 yA 1550

h
,

For additional information on complete 20 896 1345 y 1792 2590 yy
breakers listed in the tables, refer as 25 $ $ |$ "y g2

follows: 35 672 1010 1344 2020 e
40 632 950 1264 u 1930 g0Pnces: Pnce List 29 020 P WE A 45 596 m 895 a 1192 2 1790" %

Ordenng information. etc: 50 564 - 846 4 1128 g 1692 "

Tech. Data 29120 T WE A |5 $ U
[75 |$$ M I.

' 2

Dimensions: Dimension Sheet 29-170 g65 496 745 992 1490m
Application: Application Data 29-160 70 480 720 g 960 m 1440-

,
75 464 g 696 g 928 8 1392 6
80 448 n 672 - 896 e 1344 g
85 436 655 872

"
1310 m

90 420 631 840 1262
95 411 618 822 1236

100 400 y 600 y 800 y 1200 +

@
_ _ _ _
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Molded Case Breakers for Application on
Resistance Welding Circuits, Continued

% 2000 A frame 2500 A Frame 13000 A FrameDuty ~ @(eld inst Weld inst W eld Inst.
i

Cycle Cunent Cahb. Current Caleo Current Calit>
A mps Amps. Ampt. Amps A mps. | Amps

1 20^00 A 25000 30000 A
2 14140 |A 17680 21250 fI
3 11550 f) 14420 fj 17250

k4 10000 Q 12500 g 15000
5 8950 g A 11280 g 13925 m
6 8175 m 10200 m 12250 T ,

7 7560 9450 gA 11350 h,

' 8 7060 - 8830 o 10600 e
9 6660

10 6320
. 8330 0 10000 y

1 7900
| 9480 y

g15 5160 Y 6450 7750 Ay
20 4480 A 5600 A 6725n
25 4000 g 5000 6000 A

-30 3655 u 4580 5500
35 3360 *

5050 ;4200
4750|40 3160 8 3950

45 2980 8
m , .L m 3725 a e

4475|i g'
a mg' 352550 2820 "

g {' 4230o{55 2700
Oe{

8 40553395 o '

60 2580 Ue 3225 Oe 3875y
65 2480 66 3100 6 3725 668 8 |' M(70 2400 3000 8 3600 8875 2320 ' ' " 2900 * M 3480 *" 4 .

80 2240 2800 3360
785 2180 2725 3275 *90 2100 2625 3155

95 2050 2580 3090
100 2000 yy y 2500 y y 3000 y y

-;
e

iI

|

s

,

| 5
,.

!

,

4

( N'tak er PO! av adat 'e en AO P O*Jed t ale 'hltJP.

-
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6
% Duty Cycle Vs. During-Weld Amperes
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Westinghouse Electric Corporation 29160 A WE A* .# Low Voltage Breaker Division Application Data
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, Wl MW
September 1976 Standard Types J KA and MARK 75R A D N" mld 8
Supersedes Apphcation Data Type HKA NJ w Vs v 51
29 160 all previous issues. 70-225 Amperes. 600 Volts Ac. 250 Volts Dc. Circuit BreakersMailed to: E, D. C/1901.1928/DB 2 and 3 Poles

Construction magnetic trip sett nas may be adjusted be-
These breakers have all the standard AB tween established hmits to take care of cir.
breaker features. Two and three pole breakers cuit surge conditions Tnp un ts are non-
are supphed in one frame size; the current interchangeable on JA breakers, and inter-
carrying parts being omitted from the center changeable on Type KA and HKA.
pole for two pole breakers. In addition, the
M ARK 75 Type H KA molded case is a highe, Magnetic Trip Setting and Ranget
strength gl:4s polyester material with greater Ampme Raimg

70 @ 1@ 125 150 U5 200 225resistance to tracking. Type JA breakers have
non interchangeable tnp units. Types KA H.on 700 900 1000 1250 1500 liso 2000 2250

M 350 450 5@ 625 750 US 10@ H 25and HKA have interchangeable tnps.
Magnetic Only Circuit Interruptersl

Federal Specification W C-375b These are breakers with adjustable magnetic
See tabulation on page 20.1. tnp elements only, for apphcations where

short circuit protection only is required. Mag-
Ternu.nals netic tnp ranges are the same as those listed
Two terminals required per pole. Terminals for thermal magnetic breakers, but the con-
are Underwnters' Laboratones. Inc. hsted for tmuous current ratings in all cases are 225
wire type and range hsted below. When used amperes.
With alummum conductors, use joint*

( compound. Ambient Compensating BreakersT
f Have thermal and magnetic trip elements.

Terminal arrangement permits ready use of They are thermal compensating to carry full
other circuit connectmg rneans, such as rear- load at 50*C while also meetmg U/L tnp re-
connecting studs, panelboard connectors and quirements at 25'C. Can be apphed where
plug-in adaptor kits. a wide range of ambients is experiencedContinuous Ampere Rat,ngsi

Underwriters' Laboratones. /nc. Listed Mu Catalo9 Wn Range. Type Saf-T-Vue Breakers (J A, K A Only)@
70.90,100,125.150.175.200.225 Break er Number No of Cables Saf-T-Vue breakers are sin-lar to standard^*"' breakers except that they have a transparent
Interrupting Ratings. Amperes Standard Pressure Terrmnals (Copper Onts) window located over the breaker contacts.
Underwriters' laboratories. Inc. Listed 225 1225LA 1 * 6-350 MCM gp ,w, gg

Optional Al/Cu Pressure Terrninals
Types J A an KA 225 TA225LAt 1 e 6 350 MCM Cu. o, steel mill applications where sight of con-
240 Volts Ac; .500 Asym.,25.000 Sym. 1 e 4 350 McM Al tacts is required. Can be supplied in all stand-

| 480 Volts Ac: 25.000 Asym . 22.000 Syrn Operation
* '' ' " U

j 600 Volts Ac: 25.000 Asym. 22.000 Sym When the breaker contacts are open the Molded Case Svvitches (J A. K A Only)
250 Volts Dc.10.000 handle is m either the mid or OFF position. (Non. Auto Interrupters)i

Mark 75 Type HKA if in the mid-position the breaker has been Breakers with non-automatic details (latch
240 Volts Ac: 75.000 Asym . 65.000 Sym. tripped automatically. The latch must be reset bracket and bridging strap) can be installed
480 Volts Ac: 40.000 Asym . 35.000 Sym. by moving the operating handle to the extreme where a heavy duty, high-capacity dis-
600 Volts Ac: 30.000 Asym. 25,000 Sym. OFF position before attemptmg to restore connect switch without overcurrent pro-

250 Volts Dc: 20.0005i Se'V'ce. Contacts may be closed, after reset- tection is required. Accessones. such as
ting the latch, by moving the handle to the shunt trip, undervoltage release, etc., cannot

Application ON position. JA breakers may be mounted in be field mounted in molded case switches as
These breakers are designed for the protec- an inverted position and are approved for a dummy tnp is required for mounting. Acces-
tion of branch and feeder circuits. Being of reverse feed.@ Types KA and HKA may be sories can be mounted if specified when

; compact size, they are ideally suited for use mounted in an inverted position, but are not breaker is ordered.
| in control panels, panelboards switchboards approved for reverse feed. The toggle handle

or separate enclosures where a 225 ampere operates with the following forces in pounds Mining Service Breakers 3'

frame size breaker is required. from the end of the handle: ON - 24 lbs; OFF - A special version of KA and HKA breakers is
10 lbs: reset - 15 lbs. available to meet Bureau of Mmes require-

MARK 75 Type H KA Breakers, because of ments for traihng cable apphcations. Refer
their higher intenupt no cJpacity, are ideallV Thermal Magnetic Breakers to Technical Data 29-128 T WE A.
suited for use in network systems where un- These breakers are equipped with thermal. @ An mustable magnetic tr$s re wt m Mn pcsir'on e'usually high f ault currents are available. front-ad ustable magnetic tnp elements. #3mtv. may be emt. d ha to reqwred hmit eni

Thermalinn elements are of an indirectly heat- thef
Listed with Underwnters' Laboratones. Inc.

ed bimeta!hc type havmg a long time delay @t e r een uwd e en awhary wed havm9
On all three phase Delta, grounded B phase well suited for starting motors havmg high 2A-D mte
apphcations, refer to Westmghouse. inrush currents of long duration. Instantaneous @ R.it.ngs atove 10 000 ar ps are not Ut t isied.

. ___
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0
Typical Exploded View

Stationary Contact Assembly Conductor
Cover Operating Handle Terminal lugs With Terminal Insert Base Mounting

.

| | Screw

,_ _
Arc Extinguishers j a

,

~^

>
' T a--

3.- *
. d

-
,

1
. e

Cover Mounting Screws
, ;

' ,'

4
w 1

OD d
alla

Trip Unit -,

~

Breaker Mounting Screws I

:..

Cover Mounting Screws
Te>rmmM Wm

' 1*i
.g_

- . .-- -
~~

W r-- -

r

Circuit Breaker Removal 2. Wipe contact surfrces with a clean cloth Accessories and Modifications
Before inspectmg, instalhng, or removing dipped in a chlorinated solvent. If surfaces Accessones and modifications available in-
from a circuit, the circuit breaker should be are excessively oxidized or corroded, scrape clude: alarm switch, auxikary switch, shunt
in the OFF position, and if practicable the cir- lightly with a fine file before wiping. Inp. undervoltage release, hne terminal shields.

|
cuit should be de-energized. If the circuit can- plug in adaptor kits, rear-connecting studs.
not be de-energized insulated tools. rubber it should be noted that removing the sealed center studs, mechanical interlocks, panel-,

gloves and a rubber floor mat should be used. cover of the type JA breaker voids the Under- board connectors, parallehng straps, motor
wnters' Laboratones, Inc., label. operators, handle locking devices, moisture

To remove a rear connected circuit breaker and f ungus treatment.
from its mounting. remove termmal stud lock- Replacing Interchangeable Trip Unit,
nuts and pull circuit breaker forward. Types K A and HKA Dimensions, Inches t

1. Remove circuit breaker from its mounting Not to be used for construction purposes.
To remove a front connected circuit breaker per instructions under " circuit breaker See &niension Sheet 29-170 /or detai/ed
from its mounting. loosen screws in terminal removal" #'"'8"8' "#- [lugs and remove cables from terminals. Re- i i n 2 9

move circuit breaker mounting screws and puli 2. Remove cover by removing four screws. 20oOoOe ; J

circuit breaker forward. c
3. Remove screws from the outer poles of the y*

,

To remove a circuit breaker equipped with line side of the trip unit and loosen the
,

C

plug.in mounting blocks from its mountmg, screw m the center pole of the same side gg
remove breaker mounting screws and pull of the trip unit. g g |8
circuit breaker forward. o

4 Lif t tnp unit from frame af ter removing the h
inspection and Maintenance operating handle from its mounting.
Good maintenance procedure calls for penodic

#inspection of all electrical apparatus including 5 Install new tnp unit by reversing above iO O 09 r
molded case circuit breakers. Terminal lugs procedure.

4and inp units must be tight to prevent over- i !* ]4gheatmg Due to the inherent wiping action 6. Before replacing frame cover and mounting 57, , ,

built into the moving contacts of all Westing- circuit breaker. check f or proper latching
@ 7- se tre ets sucched n 3 p* ' raws mm center

house circuit breakers, operating the breaker and closing. Perform latching and closing onp3,no,nm
several times under load v6ill remove any high operations per instructions under " opera-
resistance film that may have formed Under tion". Open and close breaker several times Further Information
normal conditions, additional cleaning of to make certam proper latchmg has been Pnces: Pnce List 29 020 P WE A
contacts is not required However, should achieved- Ordenng Data: Tech. Data 29-120 T WE A
operating and/or atmosphenc conditions make Dimensions: Dimension Sheet 29170
it desirable to clean the contacts further, the 7. Replace frame cover and mount circuit Tnp Curves App. Data 29-161 A WE A
following procedure is recommended breaker.

1. Remove cover, arc extmguishers and
stationary contact assembhes.
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V)
September,1976 Standard Types EB, EHB, . s, and MARK 753 AD M MM8
Supersedes Application Data Type H FB N7 ne Rs v si
29-160 all previous issues. 15-100 Amperes,1,2,3 Poles:15-150 Circuit BreakersMailed to: E, D, C/1901,1928/DB Amperes 2,3,4 Poles

Continuous Ampere Ratings ...C s d
._ Pe s.

Underwriters' Laboratories, Inc. Listed }' g: , ff
.

Type EB $ 'h~'' f'"
'-

[f _1 Pole,120 Volts Ac 125 Volts Dc:15-100 M *i

7[I
' .

Cl
,

, y*| . ,-!2,3 Poles,240 Volts Ac.125/250 Volts Dc: Q! 1 i- ,

15-100 ni i

! % lt

} !=
jgi i

, ,

: 1 .]~
s s

'Type EHB i '!4 |,1 Pole,277 Volts Ac.125 Volts Dc:15-100
(p

- y g
~-

,i0 4

2 Poles 480 Vc:ts Ac. 250 Volts Dc: 15-100 {ij k rp, b p: 7? , # ''a -
[g

<
.' -

3 Poles 480 Volts Ac:15-100 + -- y I e
~

4,

In s , %1
'

*
Type FB
2 Poles,600 Volts Ac. 250 Volts Dc.15-150
3,4 Poles,600 Volts Ac:15-150 EB HFB EHB FB HFB

1 Pole 1 Pole 2 Poles 3 Poles 3 Poles
M ARK 75 Type HFB
1 Pole,277 Volts Ac.125 Volts Dc: 15-100 Construction Pounds of force required to operate toggle
2 Poles,600 Volts Ac. 250 Volts Dc: 15-150 These breakers have all the standard AB handle:

6 4 3 Poles,600 Volts Ac: 15-150 break features.The HFB breaker molded(j mat' ..al is a high impact, high tensile, flame Breaker Amps. On Off Relatch
Interrupting Ratings, Amperes resistant glass pc! yester, six times stronger
Underwriters' Laboratories, Inc. Listed and 21 times more resistant to tracking than Up to 100 15.5 3 75 65

125,150 25.5 6.5 9.5| the standard black moldarta.Type EB:
120,240 Volts Ac: 10,000 (Asym. and Srm.) Federal Specification W-C-375b Thermal Magnetic Breakers
120/250 Volts Dc: 5.000 See in,Non on page 20.1. EB, EHB, FB and HFB frame breakers are

equipped with cooperative thermal magnetic
Type EH B: Terminals trip elements. On low overloads, the bimetal
240 Volts Ac: 20,000 Asym.,18,000 Sym. Thermal magnetic breakers include load initiates tripping action. On short circuits, the
277 Volts Ac:15,000 Asym.14 000 Sym. terminals only, Underwnters' Laboratories, magnetic element instantly opens the circuit.
480 Volts Ac: 15.000 Asym ,14,000 Sym. Inc. listed for wire sizes and ranges listed On high overloads, the bimetal, gradually
250 Volts Dc: 10.000 below, Line terminals are availab:a if required. bending, assists magnetic tripping by short.

When used with aluminum conductors, use ening the air gap. After calibration, breaker
Type FB: joint compound. cases are sealed to prevent tampering; thus
240 Volts Ac: 2r ,00 Asym.,18.000 Gym. trip elements are not adjustable and are not
480 Volts Ac: * 000 Asym.,14,000 Sym. g$8',g, g {* interchangeable.
600 Volts Ac:1o,000 Asym.,14,000 Sym.
250 Volts Dc: 10,000 Standard Pressure Terminals Magnetic Only Breakers (FB, HFB)@

th ' $ ' ' .'i fo Front adjustable magnetic only circuit breakers
*'

i4M ARK 75 Type H FB 150 Ai/cu .4 4/o are mstantaneous trip devices providing
240 Volts Ac: 75,000 Asym.,65,000 Syrn.@ Optional Al/Cu Pressure Terminals short circuit protection only.They are normally
480 Volts Ac: 30.000 Asym.,25.000 Sym. So AhCu e 14. o 4 used in Conjunction with additional over.
600 Volts Ac: 20,000 Asym.,18,000 Sym. 100 Ai/cu . 4.4/o current protection.
250 Volts Dc: 20.000@

Removable terminal collar permits ready use
Applicat on of rear connected studs, plug-in adapter kits, Trip units are calibrated and set at the factory

i
These breakers are designed for use in control or panelboard connector straps.

on the high value of the trip range, but may
be field adjusted to the low value. The trip

panels. convertible power panelboards. Operation setting may be changed by turning the
switchboards, rnotor control centers, lighung When the breaker contacts are open, the
panels, bus duct plug ins, individual en* handle is in either the mid or OFF position. @ t p d beakers avawd at 277 volts Ac woth anin-
closures and machine tool control panels. ''[f[5. O a . s.

S s 0 a sThis breaker is used most frequently on motor lf in mid-position, the breaker has been 25.000 amps svm for 40-100 amps.D branch circuits beca Jse its ratings cover most tripped automatically and the latch must be @ Not UL Inc. Lstedg"j protective requirements. These breakers are reset by moving the operating handle to the @ Rattr*gs above 10.000 amps not UL Usted

listed with the Underwnters' Laboratones, Inc. extremo OFF position before attempting to
restore to service Contacts may be closed.

On all three phase Delta, grounded B phase after resetting the latch, by movmg the handle
applications. refer to Westinghouse. to the ON position.
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O
Exploded View, Thermal Magnetic Breaker
B r es er Coser Screw Cover Oper at'n q Terminal Mounting Screw Arc E ntingusher
Mountenq Screw | Hantf* Arc Einnqmsher Mounting Screw
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Sa ]
adjusting knob in the front cover of the Circuit Breaker Removal Accessories, Modifications
breaker. The adjustment is desiqiied to follow Before inspecting, installing, or removing from Accessories and modifications are available as
a linear scale, so that each of the settings a circuit, the circuit breaker should be in the follows: See PL 29-120 or DB 29 150 for
provided has a definite ampere significance OFF position, and if practical, the circuit description. Line terminal shields, rear con-
within calibration tolerances, should be de-energized. If the circuit cannot necting studs, plug-in adapter kits, panel-

be de energized, insulated tools, rubber board connectors. center studs, handle locking
Magnetic Trip Range ned Settings gloves, and a rubber floor mat should be used. devices, parallel connectors, moisture and
Settmg Contmuous Ampere i.atmo f ungus treatment, shunt trip, undervoltage

To remove a rear-connected circuit breaker release, auxiliary switch, alarm switch, me-
Low

-J 5 10 25 25 30 30
7 15 35 32 66 50 90 from its mounting, remove terminal stud lock- chanicalinterlocks, and motor operator.

High U 45 110 80 190 150 270 iluts and pull circuit breaker forward.
Dimensions, Inches @

Sertmg Contmuous Ampere Ra'mg To remove a front connected circuit breaker Not to be used for construction purposes.
50 50 70 100 100 150 from its mounting, loosen terminal screws and See Dimension Sheet 29-170 /or detailed

Low 66 160 100 15o 450 575 remove cables from terminals. Remove circuit dimensions.High 190 480 270 480 1550 1800 breaker mounting screws and pull circuit

I dhhD | lbreaker forward. '

Saf-T-Vue Breakers (Except HFb)@ t;] o go oop
'3Saf-T-Vue breakers are similar to standard To remove a circuit breaker equipped with - mbreakers except that the cover is fitted with support blocks from its mounting, remove 1a transparent window located over the breaker support block breaker mountirig screws and

contacts. They are commonly used in steel ~ E
pull circuit breaker forward. When the optional 5

mill applications where sight of contacts is
5bolt-on support block feature is used. the = -fequired. Can be supplied in all standard screws mounting the stabs to the breaker L k=

ratings. conductor must also be removed.
|

Molded Case Switches (Except HFB) Inspection and Maintenance - 0 o h(Non Auto Interrupters) Good maintenance procedure calls for periodic hr3b3 I~tThese are breakers without overload or short
. inspection of all electrical apparatus including

|circuit tripping elements and can be installed molded case circuit breakers Terminallugs
3g %3:

where a compact high capacity disconnect must be tight to prevent overheating. Due to Iq: : ,: :switch is required withcut overcurrent pro- the inherent wiping action built into the ' '

tection- moving contacts of all Westinghouse circuit Further information
breakers, operating the breaker several times Prices: Price List 29-020 P WE AMining Service Breakerst under load wiil remove any high resistance Ordering Data: Tech Data 29-120 T WE A

A special version of FB and H FB breakers is film that may have formed. Dimensions: Dimension Shaet 29-170
available to meet Bureau of Mines require- Trip Curves: Application D. a 29-161 AWE A
ments for trailing cable applications. Refer to @ N:t Underwr:ters' Laboratories. ine. l sred.
Technical Data 29-128 T WE A. @ 1 poie breakers are I N" wice. 2 note breakers are 2 %"

wide.except 2 pole F B rnagretic oniv. and a:I 2 po'e
HFR which are the same as 3 pote 4 po:e FB breakers

Breaker Mounting are sv wide. ot*wr dimensions are same as 3 pote.
Breakers are approved for either upside down @ hakers we mrernal anamms are not sudan for

*mounting or reverse feed.@

Westinghouse Electric Corporation
Low Voltage Breaker Division
Beaver, Pennsylvania 15009


