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' - LOW VOLTAGE AIR CIRCUIT BREAKER-TYPE H-2 

CONTROL RATINGS 
Electnc;illy operated breakers and manually operated 
breakers w1tl1 electncal acccssonos Will operate with 
control voltages applied in tile ranges listed in the table 
to the right 

Where de control pooNer is not available. ac power is 
taken from the line Side of tne breaker or from a separate 
ac 60 cycle source. For supply voltages over 1 15V a 
cor.trol transformer 15 providud and 15 rated 150 VA lor 
oreakers up to t'jce 6SH-2 <.Hid 250 '/A fer the larger 
75H-2 ar'C 100H-2 
Tt1e motor used for eiectn(;al operation IS a un•versa1 
motor rated 115V ac/125V de. 11owever. 48 volt de 
motors are available. Control scl;emes at 48V de or 24V 
de are available 1n conJunction w.th the motor operatmg 
at 11 5V ac Control schen1es at 240V ac or 250V de are 
aiso available 

BREAKER DIMENSIONS 
The type H-2 breaker is a conpact devtce allowing 4 
high stacking in a 90 inch high switchgear column up to 

and includ ing the 20COA 65H-2 rrame. Refer to the table 
to the nght for details ot the number ol breef\<ers that can 
be accommodated in a switchgear S\!C�ion 

Line and Load Fl�ted Contacts and Moving Bridge 
Contaets In th& Open Position 

Rated 
Control 
Voltage 

48V de 
125V \1<; 
250V de 

115V i!C i 
n�v ac 
4SOV ac 

575V ac 

--.-----· I 
Clo'ilrtg 
Voltage 
Ran9e 
Volt• 

'-<l 1JO 
11:<0 :!6') 

95-125 
19o-;;:;:J 
38C>-�on 
47.';-ti:JO 

Marlmum 
Mol or 

Current 
A.mp&. 

11 
(j 

irrus'i- '2 ) 
11..11 loaCJ-6 i 

·Tripping 
Voltage j Shunl 
Clo•e Range 
Amps. Vollt 

28- m 
089 7o- �. 40 
1 10 14o-280 

95-125 
14 19o-£'�,.1J 

, Section Width 

' 
Trip 

I AmpS. 
i 
I 

0 El9 
1 10 

I 

14 

1 Frame �5" �-;.·. ] .. 45' Type Size \(6JS4mm) (914 mm)·f·(1143 mm) 
25H-2 • GOO 

AIR CIRCUIT BREAKERS! 

:lOH·2 l 800 4 

3 POLE 

:;OII-2 1600 
�5H·2 2000 . 
ltiH-2 I 3000 I 

. 100H·2 t 4QOO 1 
: 10UH·2 SOOO j 1Uf)l1· 2 : 600() 

MAIN CONTACTS 

4 ... J. ·-

3 I 
, ... _., _ _  2 

All t)•pes of H-2 t)reakers hava double break. bridge type 
matn contacts. with wedge contact surtaces tipped with 
silver tlmgstcn s;ntered mlays. Th� angular 
conf:gura�ion redJces the blow off forces produced by 
short circuit currents and thus reduces tf•.e stresses on 
the mect1anism. 
The movi:19 main con tacts are individual segments and 
nrc fully insulaWd from each other and the car.·ying arm. 
They are free floating and self-aligning will1 two 

compression springs oer contact. Higt1 co,tact 
pressures ensure the breakdown of corrosive films and 
dirt. 

When the :J•eaker opens �Jnder loads or short circuits, 
the rr,ain contacts part first and because of the double 
break design a wide atr gap is quickly established. Ttle 
current is trar1sfe:red to the arcing contacts, wh!:;,•, 
complete t'le interruption, without arcing on the 
main contacts. 
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-LOW VOLTAGE AIR CIRCUIT BREAKER-TYPE H-2 
---··------------------------------

INTRODUCTION 
lJt1l1zing many of th� dP.sign pnnciples ol the eMiier type 
c oreakcr, the !1rs1 type H t>reaker was develoPed 1n 
1%3 to take advantage Gf new materials and production 
rnethods. It wa� thurou�hly typ� testec to ensure thAI 
t11f! prev1ous 111gh stilnclard of rP-IIability rod not 
been altered. 
The advent of stored energy operat1ng mt.!charHsrns 
tHought out the tyP. type H- 1 des1gn st1ll u�111g tne r1ain 
contact structure <:t'I::J arc 1ntcm.pting met18ds c)f •.re 
l)aslc type H des.gn 

Present day demands for more cumpact t)reaKers 
c:omb1nes w1th new rsulat1on materials orought about 
\11e :ype H-2 bre<'l�<ers. This breaker was 1ntrcduced in 
the range up to 1600 amperes. and then extended 

GENERAL DESCRIPTION 
�he type H-2 line of air circuit bree�kers t-.as been 
developed for use as rna,n ClrCLJit nreakers an,j for 
feeder protection, ard is llesigned. ma·1utactured and 
tP.sted to withstand adverse serv ce condit1uns. Tt1e 
breakers are suitabie for use in util1tv. industrial and 
commercial applications. � 

.,..hese circuit breakers are 8vailable as fixed mounted or 
drawout mounted dev·ces lor applicati0'1 in switchgear 
assemblies. Wall rrounted 
€!nctosures can be supplied 
for f1xed mounted Lr1ts up to 
4000 atrop frarne s1ze 

lhe type H-? bruakc•r is 
i!Ssernbled on a molded base 
01 h1gh strength thermo­
plastiC us1ng nd1v1dual pole 
p1ecc:s caretuily 1nter locked 
together and supported by a 
starnless steel frame. The 
moldings are deeply riobed to 
p1ov1de large cre�page 
d 1:-.! <1nces tJI'!t ween i'ldJ<1Gent 
:-;urrent carry·1ng parts Tne 
nt>s also serve P.S �;t lfeners to 
rc"_;.st b(:ncinq dlld U1�tur\1on 
under condition:> of rTl<>.XIrrurn 
stress 

t11rougt1 tcJ t'le 6000 ampere frame size. In addition to 
1mpruved mater 1als, 1mprov��rnen:s h3ve been rrade 111 
the conl[l(;t �Jesign. arc 1ntcrrurtion and opemting 
mechan1�m to (;fllllf)ly v;ith the latest applicab'e 
standards ;me 'Tiilnufactw ing techniques. 

Tre or1g1nal design concepts of the type H breakPrs 
rave been rP.tained in Uw type H-2 design. Double bmak 
ma1n cuntacts la1ge crccpa�JE� distances and l1qht 
�1';;p1ng ef!or. ar� among the r1nny quatit'y features 
;...rvvldi!HJ ye,qrs cf rell:�blc serv·ce on type H breakers 
and retc:.uncd on the type H-2 design. 

These c:rcu1' bre,qkers arc short time rate(1 
;;onsequen11y tt1ey can be used m seleCtive systems 

Seli cont"1nec1 stored energy jT]cchanisrns are provided 
tll1oughout :he full breaker range Overcurre'lt 
po!t>C!ion 1S provided t;y il solid state tripping system. 
cons stlnq vf current senscrs, 3 phnse overcurront relay 
�md a �;v!i :·nv,ered sol•:ri()I(J type shunt �r�p device 

The stamless steel frnrne 1s 
m a r ul <1 c !(, r e d t 'l c I o s e 
tulcrarl'.;e:; and jiq uSSC!TIDiud 
\�j cn5ure accLoratc J. 1gn rT'Crt 
ol all parts. Clo�c control 1s 
rna:rtained over d1rnens1onal 

stability to ensure com::;lete 
uniformity and lntcrcrangc­
al)ility of finished brcakt:rs uf 
ench frame size. Manually Operated Breaker In Oraw·O\JI Cradle 
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-LOW VOLTAGE AIR CIRCUIT BREAKER-TYPE H-2 

SAFETY INTERLOCK 
Tl1e drawO\Jt mechanism rs provideo wi\h a Sdfety 
rn�erlock to ensure that ti'E: �veaker is open before i! rs 
e1t1'1er withdrawn from t'V! cell c:r connected wto \he :ell. 

The drawout mechanism opertiting sl1aft is located 

MAIN DRAWOUT CONTACTS 
tvla11 drawou\ contacts we <.i!v·�r· �'!ated tur '"a:<;rwJrn 
etlica.:ncy to ensuru low tc�·r:Cf'ffitLJe rrse at full IO.'!(j 
cuncnls. However fur :-;ulpliurcu� atrnospi1Ares 
cadmium platrng rs i!'iililat�·IP. as an uptiu11 to eln�rr�ate 
t11e forrrati on uf silver ::<ul f·d·r.j C!;. ,., hic,l (ire 
r1nn-conductive. 
I or brea�<ers up to 3000 arnperRs, wafer typl'! conta(.;\S 
h?ld in a basket wilt! ind1VICJL.a1 spnnq:; Fer pair of 
co.,tacts ensure H reliablt- sell-al;qn,r<�; frne !:o�t1r;g 
cunnectio'l. The 600 im•p; contiCt us�s e w?.fers 
dJ.lproxrmately 1/8 · 13. 1/�.nn·) ttK:i<. !'"�<'! 1600 <Hnp 
VH11act uses 12 wa1P.rs approxrrn::J••':t �18" ::G Srrun) 
n·11Ck and tt1e 3000 amp con wet u�:.�-. twc sets of 'GOG 
•�rnp cont<tcts 
Above 3000 ampere� <l Iii!! tvpe line� c�H1la.:.t wrtt1 
:ndrv dual compression spr i11gs � provJd1n:.l :,7a'' to point 
CGntact are arranged .t" a hollow squ<:re dlJSiqn. This 
des1gn prov1oes maxrr11urr. conr.luctivity v..!tt" rr.i'llrna: 
space requirements. 

SECONDARY DRAWOUT CONTACTS 
Secondar1 drawout contac•s are ::vcv1ded or drawout 
r.Jreakers to automatically corr�ect or d1sccnnect control 
circUts. as the breaker moves tlir::>:.Jgh it� ;?osrtions on 
�he drawout cradle. The contacts am designed so lhat 
ccr.1rol circuit can be energizsd or •soiate·j 1n tne iest 
posrtron. These connections can be changec in th9 h.1ld 
when requ1rad 
T11e contacts are suppl1ec1 in sets cf 8 in one contact 
olrJ.;k with power supply oJ'1 the left side viowcd irom the 
front Contrul power suprly te•rnrnals Me separated 
fro111 other control circu1t� t;y .'l biar'k tcrrnlt1al lhoJS 
pro·, dmg dou;)ie <He gaf:, ard veepage distances et 
Hlt:!:>e :>oints. A 'Tic.x;mum Df 40 contBc�o:; can be 
�upplled. 
The continuous cur;ent carrytnq capacity cf the 
contacts iS conservatively rated <�t 30 �mps c::mtr11uous 
and IS suttable for voltages lll.' to 600 volts 
Comacts are forrned cq;per, cacmiurn Plated and 

mounted rn a polycarbonRte moldrng. T:1e moiding is 
designed with h1gh barr,ers between contacts to orovide 
prop�r alignment between st�!ionary and mov1ng parts 
lhe movable seconda·v contact block fitted to the 
breaker assembly is spr:ng t"'1ourt9d to furtrer �nsur� 
al•ignrrent with the ;:;tationary cont'�cts 

6 

l)el"1nd i1 s! ;:::'19 c;<1tt> ,ntc,·::)c" ,)r• ·he breaker faceplate. 
LowP.rrng tt10 g:1:e lr f � fhc <:" r::1-cuit �)t·eaker i\s long <'1::; 
the cranl:'�nc; ''an,lle �� r . .:;P.r\cd. t,1e tJreRker t:<Jnnot be 
closed. in any �n�;rt;cn 

';;.,.\.,::. 
. ' . 

. / 
,. 

-4 

4000 amp 3ox Contacts 

4 Pole :ix�� :md Movir;g Secondary Contaela 

• 

' •' 
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FUSED AIR CIRCUIT BREAKER-TYPE HL-2 -

MOUNTING 
Type HL-2 fused air circutt breakers are supplied for 
drawout mounting only as the fCJses are �cated behrnd 
the base and on the l ine side of the tyeaker Access car· 
be gained to the fuses whe'l \t1e breaker rs fuliy 
w:thdrawn. 

SINGLE PHASE PROTECTION 
Single phase protection is sup;:>lied as standard on type 
HL-2 fused air circuit breakers. Three solenoid coils. one 
fer each phase, are connected in parallel wit!l the 
current limiting fuses. They are providec: with plungers 
which act directly on the common t'ip shaft. The coils 
are rated 1/�0 iine voltage so that should a fuse blow on 
short circuit, even trougt1 the line vcl:age may be 
reduced, the coil will prov1de suff!cien• power to litp t11e 
breaker. 

BLOWN-FUSE INDICA TOR 
An indicator is provtcad W'l ch ts c:.ctuated by tr.e stngle 
phase protection coils. Sitou:c or•O tJse blow, tile 
corresponding coils wil. tnp t11e �reakcr <lnd project an 
indicating bar througr the 'acep!ate. Tt1e three 
indicators ara colored red, yel!ow and ::> �.-c and 
r;orrespond to lett, center and nght side� ruses. When the 
'use has been replaced tt;e linkage car oe 'eset by 
pushing in tho indicator Tt1e breakt:r can then 
be reclosed. 

TYPICAL SPECIFICATION 
The tused air circuit brcaktn s:·•all be 600 >'Oit J pclo 
witl1 continuous currant rMings. trip ra11ngs and fuse 
rat1ngs as detailed later Tr1e bre<.1kcrs s'lail be eaL.ipped 
·.vith a 3·phase so!id stale overload relay and three 
current ltmitlng Econo!Hll curre:1� ltrnitilg fuses 

mounted as an 1:1legral part oi tile brea�er. Srng!e phase 
pro:ecti:::-n sl>all be provtded so that blowing of ariy fuse 
w1!/ :rip !lle cw�uit breaker A color cooed indtcator shall 
be prOvided ·Y' the b:::epla!e to 1ndicate which ftJse i")as 
blown and aiso !o lock out the breaker mechan.calty· 
until the lildtca;or iS manually reset 

Tl�e breaker ��·,all t)e ::>! the stored energy closing type 
(manually) :e\�cirical y) oporated and crawcc.t 
mo,.m:ing wn'' Fill the atte1dant safety inter cck5 
requ red by ,\EMA standards. 
Breakers shali be f:ederal Pacific Electric Compary type 
HL-2 or apo"O\eC equBi 

Single Phase Protection 
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lill FUSED AIR CIRCUIT BREAKER-TYPE HL .. 2 
___________________ _____________ "_" ____________________ __ 

INTRODUCTION 
Thu 1ype HL-2 e:n cir�:t.tli b1eaker is Ll protective devtce 
des1gned :>:�marliy for se!"v1ce NhCrG tt1e interrup'ing 
capac1ty 'equnernePIS are beyond lhe normal air ";:rclJit 
breaf<.er rating It is a cc-ord,naled cornbir.atiC' ·· of a 
�tarcard puwer air CiiC.1il b(C:<'!ker w1•t1 a 3 ;Jhase SQ id 
str:1te overcurre1�1 relay and E�o110li!n current limiting 
fuses 
The :.Jse o� c:;:ren! ii:;H!If1Q fuses 1ncrpa�es the 
interrupting canac r,, :-;f the 'co-orvi•1ated devrce to 
2(}:) COO amperP.�. -he ;w ,�HCti:t c1gakor "lone reta1ns 
1t1e standard inte�r�oting capa·;itv f-:n 1ts frcme s:ze, 
·.vf11ch rang0s from 22,000 amperes svTnetr,cal at 600 
vcits with a 600 smpere trarr.c si7e, :o 35.000 arr1peres 
�;yrnr�;etrical .'\l 500 vol1s ·NiH, a -t.OOO ar".>Jl''t; 'r<>:�•e 
51ze 
The type Hv2 fused a11 c;rcJit brvaKCr utd;zes tht:! 
standard type H-2 breaker, with ali :ts attendant featt.;res. 
Optional accessones available wit11 tl�e standard 

oreaker are also avai I able with Hie f• .• sed breaker. 
limitations in (rip ra1u1gs are imposed 1eoending 011 
fuse rat ngs ar,c th�..::> tnp ratings s�ouid be s:e:ected after 
co-ordlnalion stLcieS have ')een mace. Fuses are 
standar:j FPE Econolim NEMA J ?' �><EMA L :1nd oo not 
requ•re spec 1al mounii:--tg. 

OVERCURRENT PROTECTlON 
When a short :;ircJ·t cccurs the rnagn1t.J-:Je ct �r.e current 
and !he co-ord•r:at.or belwee� the !use ard :11e bre:1ker 
overcurrent relay wi!l determine oNhethor :he br·saker ·::>r 
the fuse wiil clear tr'l fault. Co-orcir:ation must oe such 
that the breake· w111 "'::)!attempt to c'ear lau:ts beyo'ld its 
rating. As breaker contacts m�1st withstand \l1e ;:)eak iet­
H�rough of the fuse �h<w3 is a rnax:11url size iJse ·Jo..t'1;cl1 
cal' be su�plied '"�t" each oreaker lrame size 
Co-ord1nat1on between the breaker relay arc th� 1Lse is 
suer, ma� the breaker Wil! operate to clear c·,er-loads 
ar.d !:lUits u::; to 1ts .r:tarruptirg :ating and tt\e fuse wlil 
clea( faults above :t:e breaker ratn;; 

10 

FUSE PROTECTION 
Fault curref"t detnaC]e 1S a result of the excessive t1eat 
energy �e!oased "a'ld t11e mechanical distortion 

prodL.ced by :nasnet1c furces. Beth these destn .. c.:tive 
eiernor\:3 are pr�)POriiG:ial to :11e square cf !t,e short 
c;i"Cuit Cl;r1ert T1e l�eat e:--tG'gY :s also directly 
proport:cJ'"ial to tr.e th'e tr1at ti'E shc1 circuit cur'ert 
Hows. 
S·nce cum:mt limiting fl•$es t1ave the precise qualitieS of 
limitinq both t1e ct.:r•ont and the time through which it 
acts. fault carnage wiii btl ccr'siderably less whe'l the 
tuse cloars a faul: as co;..,pared to 111e siower breaker 
operaticn on iowe· ·Jaiue:-; a! fault curre.o:. Fuses o�erate 
silg.,t y ana safeiy witt1out t:xpelli'lQ any •onized gas. 

SELECTION OF RATINGS 
'he fra·Tre SIZ€ ar"d trip ret\tngs 'cr type Hl--2 iused 
breakers are ::>e1ected i ·� :he sarne ma.111r as for c: 
cr;rwent1cnal i'l:r cirCUit break()'. T·J achieve the �est 
p·otec�iv'l frorr. 1�H: cure1�t limiting fuse, lt"'e smallest 
rating \Nhic"'l car• CO-C,fCilla!e With the relay ShOUld be 
chosen 
Wt-.ero fvswJ �reak·:)rs .�re .ised in s.:mes. co-ord r.at1011 
bs>tw.<Jen rne 'u:w8 r;�:1st a:so be cor.sidered and 
veis•ence Should ')e rTliidf': to r;1e 12t prearcing and tOtlli 
c1eanng Gnergies fa· vsrrous fuses to ensure tt1eir 
:.:;-oroi nat.! on. 
vVhere !he current lirn:1:''19 'u:.e must protect equipment 
by virtue o' its c.men� limitinq at)ilities, the maximum 
pea'< win��:ard of th� E:r.:;t-lp:ilC;tt must oa determined 
and a �use selected wt• cr wil: i1:n1t the available c:urren: 
to a va\�0 ;ess than tho :naxi:-r1um withstand peak" The 
maxim'..f""' WIHlsta:-'c peak ot tne protected apparatus 
mav ::>e doterrnined by mult!plying tile short Cd'Cui; 
wt'.hstand raUr''!·� in symmctr1cal amperes by 2.::. ��er 
vvi:r the l<r'O'MI 1:a1 '..le of ?lv�ilable short circuit current in 
svrr1;1etr:cRI amperes, the maximum rating ot fuse can 
be selecred frc;m the iL:sc et-througn C'Jrves. 

( " 

( 
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LOW VOLTAGE AIR CIRCUIT BREAKER-TYPE H-2-

AUXILIARY SWITCH 
These sw1tches are rotary cam opt-r?.ted dovice5 
ensunng pOSitive opening and closi . .,g w:tll silver to 
si!vcr double !:l'eak contacts. Tt'e swttch is bwlt up trorn 
molded wafer sections which each carry one norr:;ally 
open and one normally closed contact Contact timtng 
:s determined by tha shapa 01 the c;arr. and is not 
adjustable. 

Contacts are rat�d at 20 am peres continuous at 500 vclts 
3C. lrterrup�l;l:,l rating 5 15 amps ac and G.S amps at 
250V de Two contacts in se;1es are norr1aliy employed 
lor 250V de CirCUitS. 

A tour pole switch is supplied as stanoard on eiactncally 
operated breakers and manua! breakers where a shunt 
tnp is required. At least 2 co ntacts are available for 
customers' use. c;ne normally open and ore norma:ly 
closed. Eight pole and 12 pole swrtc;hes are avntlable as 
optional extras. 

OVERLOAD LOCKOUT DEVICE 
The overload lockout device prevents reclosing the 
breaker a1tt1er manually or electrically :�!ter the oreaker 
i1as been trrpped by the ov()rload relay un!J.! tl<is device 
is r-nanually reset 
The breaker is rleld in a !ripped posr\IOn meclia..-lically 
and a contact is opened i'l u·�e closinq circuit when this 
de-Jice has ::>perated. 

ALARM CONTACTS 
A Single Pole Dcutle Throw contact is suppl1ed and 
operated in coniunction with �t1;:; 011er1oad lockoL<t 
device. Contact is rese� w1th :he overload lockout 
device. Where overload lockol.t is not required a 
momentary overload alanr·, co11tact can be supp!ieo to 
operate a remote flag reiay. 

TYPICAL SPECIFICATION 
Low voltage powH a'r circu1t D'enkors witn double 
break main contacts shali be 3 pole 600 volt class with 
continuous current ratings and trio :atings as de:ailed 
on the plans. Interrupting ratings will be in Rccordance 
With NEMA Standards for the trame and/or their 
application in a (iully rated) (selective) (cascade) 
system. Breakers sl1ali have a 3 phase solid sta:e direct 
acting overload relay and shall be trip free in operation. 
Stored 9nergy closing mechanisms (orther manually or 
electrically charged) shal! be used for ali ratmgs, with 
breakers being closed by means of a push biJtton and 
sha!l have lhe ability to close af1d latch at Interrupting 
rating at 600 volts. An emergency manual spring 
chargll'lg handle shall be supplied for a!ectrl:::alty 
operated breakers. 

INDICATING LIGHTS 
Indicating liy!·1ts are not ·t�CK;ntcd on the breaker 
faceplate as the re�eated rarring from tr.e breaker 

opera!ion lirnits the life of t'lc lamps . They are normally 
mounted on the enciosur·e coer w1th cor:r.ec!ion tn the 
breaker through the seco'ldary contacts 

OPERATIONS COUNTER 
A 5 c1git ;,ounter can be suppiied mountec m the 
faceplate ;Jf t·1e breaker T·,,s de·;ice is mect�anically 
dnven by tne "cnarge-:j;scharge'' nd:cator and s 
recommended wl1ere bretlkers wl1l �e subJeCted to 
frecLent switching duly. 

LIFTiNG DEVICES 
When il is recessary to remove circuit breakers from the 
Switchgear assembly for service or maintenance a 
lifting devrce can be provid�d to facilitate brea�.er 
hardling. When t1� t>n:!a'<er s .::irawn out on its tr;:�i.:k$ 
t'"le lifting yoke is readily t1coked onto the breaker frame 
The breaker can then be !if ted ott �he tracks and lowered 
cr:to a serv'ce ::loll·{. 

The l1fting cevice �naches to t11e swi:ct1boerd coi:Jrnn 
a'lO Is U$f.'d where the top r/ :t"e switchgear assembly is 
accessible st the front and 1t is convenient to lowe r the 
breaKer o.1 a dolly 
.,.he track tor this device mounts 01'1 the front section of 
the switchge<'.r only and does not interfere witt1 the m<v 
bus sect on wh1Ch remains cll)ar for conduit or bus duct 
entry. Tile hoist boom move!:> laterally en the traGk 
installod on the sw.tchgear and the hoist 1tse1f moves 
backward:; or fon.vards or. t11e oocm. A lock1ng device 
wii! no c the hOiSt rn a•1y desired locatior. The boom 
comp1ete with ho1st weigils only 85 pounds and is 
readily removable for use on ott1er assemblies or 
for storage. 

Breaker tacep.ate shall tiave ··on-ott" indicator sonng 
r.hargc ,rdicator, orovisiM to padlock lf\anual randle, 
pr:Jvisiun to lock breaher 11 "uff" pcsition, and pfovision 
w lock r;rawout mechanism. Electrically operated 
: .• .-eakers "'lUSt have provision for emergency manua! 
cbsing by inserti'lg a special tool through the faceplate 
A crmtrol isolati:1g switcl1 shall be provided on t'1e 
face;:J:ate to isolate the SLJ;::>ply to the spring chargir'-;� 
r71otor. Breakers shal l  be Federal Pacific Type H·2 vr 
appro'lletJ equal. 
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.• LOW VOLTAGE AIR CIRCUIT BREAKER-TYPE H-2 

RATINGS FOR TYPE H-2 LOW VOLTAGE AC POWER CIRCUIT BREAKERS 
I Three Phase Short Circuit 

Cummt Rating 
(Kilo ampere<s Symmetric411) 

····· ·-···-----

Frame 
Slz:e 

(Am�re11) 

Sy&t&m 
Nominal 
Voltage 
(Volts) 

':;!�� J l Insulation I - -- -

Voltage Withstand I lnstanlaneovs _[v_6:-:-•>_+--t;-,:} I T�-,�:--- I Short 
Time 
Delay Type 

· · ·---�--- · · · 

26H ·2 
:WH·2 
50H·2 
65H-2 
75H-2 

100H·2 
lOOH-2 
100H·2 

GiJO 
800 

1600 
2000 

3000 

4000 

sc-oo· 

6800' 
1------l-- - .. 

25H-2 
30H·2 
50H·2 
65H·2 i 
75H-2 

100H·2 

100H-2 

500 

800 

1600 

2000 

3J00 

4000 

s;oo· 
6;)00' 

100H-2 j 
--+---1 -- --· -· · · ·  

25H-2 60C 
3VH·2 300 

SOH-2 I 1600 
65H·2 I 2000 
75H-2 3000 

1 OOH-2 
I 

4000 
100H·2 5000' 
lOOH-2 j 5000' 

'NON Nt:MA FRAME SIZ::S 
. .... ----- - ----

SHUNT TRIP 

1 

60C 

600 

600 

600 

600 

GOO 

600 

600 
-- · -- ----+-

48J 
480 
480 
480 
480 I 

u 
24::1 1 240 
240 I 

240 
240 
240 
7.40 

The shunt trip is a soleno1d device which whe, 
energized acts dir&etly on the breaKer trip shaft to trip 
the breaker Coi:s are continuouslY rated and 
interchangeable v.�th all standard control ratings 
available (See rating data). A shunt trip is supplied as 
standard on electrically operated breakers except where 
instantaneous no-volt trip Is required and can be used 
for remote tripping. The shunt trip described above is 
separate from the sp.�cial shunt tnp d€vice used with the 
�olid state overload relay. 

SHUNT CLOSE 
The shunt close device Is used lo release the energy 
stored in the closing sprlrtg to close the breaker frorr a 
n�:-note position It Is standard or. electrically ooeratM 
breakers and is available as an optional ex:ra or� 
manually operat� breaKer:.. 

8 

I ------:;:;------ --
635 2200 I :30 
635 2:2oo 1 �2 
635 2200 I 42 
535 2200 I ss 
63� 220[,' I 3S 
635 220C 35 
635 . -�20? ·-- -�.- :15 
503 

30B 

508 

:508 
508 
508 
508 
508 

2200 
2200 
('2C.O 
2200 
2200 
2200 
2200 
ZZOG 

I 
I 

'30 

30 
50 
'iO 
G!J 
35 
3:.. 
i35 

i 30 I 4?. 

·····
--

-
-

· 42 
ss 
135 
85 
85 
22 
30 
so 
50 
65 
85 
85 
85 

· -- --

- ---l----· - -+---------1 
254 
254 
254 
254 
25<� 
254 
254 
254 

2200 

2200 

2200 

2200 

2200 
220C 
220C 
220C 

i I 
I 
I 

NO VOLT RELAY 

41: 
42 
55 
65 
85 

130 
130 
130 

22 
30 
50 
!.)0 
65 
85 
85 
85 

The ·.mdervoltage relay is basically an ac solenoid 
holding two compressed springs which will trip the 
brea.ker rnect<anlcall·,l when the supply voltage fa,ls 
below 50% of ·1orrna . Tripping action may be 
instantaneous or delayed. Delay is adjustable from 0 to 5 
seconds. 
The device i�. energized directly, or from the control 
transformer. 

If vo :age is avai1ab e on the line side termirals, the COt I is 
er.ergized and wi:l compress the springs and allow the 
breaker to close. Ratings are 115. 230. 460 and !'75 volts 
ac 60 cycle. B•.nden is lOOVA 

KEY INTERLOCKS 

Two Key 1nlerlocks can :)e mounted in the breaker 
faceplate Js1ng standard tyr� VF locks with 3/8" plu1ger 
extension When ceil inter'ocking is reQuired locks are 
mou·1ted inCE'pendenl o! 111e breaker. Padlocks can be 
supplied wnen n;q,_;ir0d. 

I 

( 
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·LOW VOLTAGE AIR CIRCUIT BREAKER-TYPE H-2-

OVERCURAENT RELAYS 
All tr:e lype H-2 cF<mkers •ue norrnully 
supplied witn !yf-P. Sl:-2 .�()ii.-J stali3 
ovu·current relays Thc:sc rd<w�;. corMw1 a 
tong lime elemmlt with a pi<:i-1-up ,...t-;,ch IS 
<idJustab!e, at definite 111tervais from 0 7 to 1 3 
lirnes t\1e current sensor tap settmg aPd a11 
i11stan:aneous element w 111 a plck-t..P that IS 
<1<.Jjuslabte, at def1111te Jlllervals from 4 tc 12 
tirnes the c•2rrent sensor :ap Si>ltin9 l ne 
<.!t. ti)Ut of the re1ay ener g zes a s:1�m: tnp No 
Bxternal power source 1s ·eclu11ed tor �npp1ng 
tile breaker 

A type SD-3 rel,qy v..illi S'10rt tm1e element. 

along witt� :cr·g \trTIC and ;nstantaneous 
elements. 1s available as an cpticn. The short 
tirne eteme1Y pict<.-<JP is aCJI;Stat)IE' at deli!llte 
1ntervals fro'Tl 7 :o �o times t•1e current 
sensor tap setti'"lg 
n�e type SD-5 O·.<ercwrent relrt)' lli!S !h" Srtrne 
eienents as tt1e ·yp€ SD-? plu�; ,; t;r'Jtl'd f:1,1 t 
element with an i:l<..l!U::Oiablc ptck-up ill dr;fl'llll.' 
tntervals of 0.2. C• 5. ;md 0 l!:> t1rnos t11e cuw·r·t 
sensor tap set�;nq An �iD 6 rel:\y t1a�; :t1c �Htrll·; 
eletnents as t'lc, SO 3 rci<�y :lk.s the grou;H.i 
fatJII element 

.. 

These relays ;eq�He curre·rt sensors whid1 
are mounted on eac:� pole of the bref!ker Fer 
tap settings of C�J'rent ser·sor� an(j v(1ri�Jus 
options on these rel::�ys •t>1e: to P<'!Q8S � :<. .1nd 
14. 

S0-3 Relay In Breaker 

Breek�· aasemtly withdrawn from cell. 
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l 0 

SOLID STATE OVERCURRENT RELAY-TYPE SO -

FIELD TEST UNIT TYPE DOT-SO 
A portab.e test device IS il la;latle to pruvir1e acc,rra te 
teslin<:l of U1e cali bratior1  an1i 0:::-ewtion of al i f .• mctions of 
t11e relay The test set will p. lso check t11e output t I DOing 
e'lergy provided by the r?. :ay to :he :;hunt \np devJCe 
The :est twit is plugged into a conven,ent receptacle 
rrovided on trlC faceplate of the ··e!ay. A 1 20 vo!\ ac 
750VA sup!JIY is reqlJ i red to power t11e te�t. tJ n it and can 
be derived !rom any source 

-

CURRENT SENSOR CONNECTION DIAGRAMS 
(A) 3¢ 3W undergrovnd<;d systt:f\1 

3<'! 4W system witrH.'Ut grouno ·;l!l l t  protec11on 
c 

.
. 

- · --- l 
�; l-l- \� 'ltf'C�•RR i· N ;  / y J 1 r r  r't.eNT 
· I � ' ' f) - ' l· · · y  __..:::::t---.J � . I 1. I. /"\  

(8)  3¢ 4W system wrth grounc fa" t potec1 rorr  
r. ' 

· -
�--·n 1 ' l r . L)\11 i U JRREW ' · · '  : '  1 �  E · EM> 'J l  

( j 1-P' I ';D ;ELA-1 
1 --li .} CiFl O,INfl 

'-1'-+4-·-+ ·----. . - · J  ' -.._, · I  i M H<T 
Note: System nus\ be soiidty or res1stor g rounded or 
tt1e lino side of neutral sensor. Resis:cr rn,.Jst let through 
more currant  thar. the grouM !at.lt ;;rcK-t.p set�ing oro 
relay.  
System must not be groundoc :J n  the !O<HJ srde ol t he 
neutr111 :�-enscr 

TYPICAL SPECIFICATION 
A solid s:ate t h roe phase overcurre ·1: miay shal l  be 
supplied with the air circui t  breaker The sol id state 
elomer,ts shal l  be mounted o� pi!J g-m ;Jrinte.d circuit 
boards. The reiay sha l l be des,gned !c f unction within 
;he publisrec cna racteristic curves for ,; ing le phase and 
three phase balanced loads a no al l  <ma ngen1ents at 
tnbc. ianced loads. The tr ip system shnli  funct 1on wilhin 
the rated characteristcs o' tho brea ker u nder normal 
operating conc!ltions, short c i rcui t  i n ter�q.ltion and 
eieclncal and mechanical endurance. 
Tl�e relay s h a l l  c u n t a m  lcng t 1 r� e  p ic k - u p .  
. nstantanaous . (short time delay) (fround !ault) 
elements These elements shal oporatP. : ndepcndem'y 
The long t ime. (sheri t ime) ·:ground fc1u:t : e iem�:nts shall 
�1ave field selectable bands. All ca : , bra:ec p•;tnb shal l  bo 
set by a definite pos•tiv'l se :�ctor � w r ld� on tl�e relay 
faceplate 

(GI 3i' 3'.'1 :·, 1 stern w l r1 groLrrll' ln • J i t  pmtec: ion 
: Ncut ·;;; l  -'00 ' •11 ' )1 s;ro undHl) 
1� JW wq ' l'l.t Tc1�d sy:;l!:! ''' I _�P.C! note bolow) 

(; 

1 0VERGI) RRENT · , +- (LEM EN1 • 1 1-- SlJ-AELAf 

: ""'-·- GPOL;t>.C ELCM( NT 

f'.lme. Sn1cc t t •., ,e wrl '  Pu\  il<' any signifrcant ground 
t: ur rer'l ir1 t l 18  . r n� roundcrJ sy:;l8!1�. the gro<�nd !aul �  
e iemrml wi I nui pre�. - 1 1 0  ''11 the f in:; I ;:>hc:tsc to gr0u r ,cJ 
f:'lt J II It .,., 1 1 1  opt>• at.- on lt 1t> $L'Umd phase It; ground ft�u l l  
1-i'')v•d ng : t · ; �; f<o l l l t  ·s on nnoti Tf:'r !"'edr.r· and phase trom 
tllO f � rst tR\.I i r  
Tnrs G t•!e:, :,;.nt wrl:  ;J< � iy :w:k-u'-1 e n  a p'la:�e to g ror.nd to 
phi!se faul :  

T i\e rel<:'f ::ll a : t  be s,, ;):J ied complete W ith a lccal t r ip 
ind icatror: wh i::::n w1 1  describo the type of fault as an 
overlo&d. ::;hort ::; . rCU!i cr ground fault  (optio'lal) i n  
add ition con racts s · ;a l l  n e  provided t o  in i tiate a remote 
�r)(Jicat!or' svstem 
T •1c r elay stH· i derive ib PO\'Jer !rcrn current sensor s 
wh1d\ sllali : , ,,,,e a r.• in1rnum c{ two tap conrections 
brour� h i  c u t  () : :  ! ''"� senso· face. The relay shail opc • <�le 
.r  C YJ, unctrcn v•i t t·· <3 r. i �rt onorg y soiGilOid shunt � ri p .  
'\Jo external  power ;;:upply sna l be req u 1 rea to t n ::J  !'10 
�reaker .  T :1e t ci<:y shnl be a tyj1e s o  solid state de�Jice. 
::�s manulact • J red by Feder.,l Pactfic Electric Co 
A por�e�bie tcs! :Jt:";ce sha i i  '-l(' provided which snail be 
.:.; ,"lpab:e of chx:K :ng  :he cal rbra: ;on of al l 1u11ctions 1Jf \he 
re li!y i t  shal tx� a 1s;:; capa�J I<?. ot chcc�;mg the aMrgy 
�)l l lp lJt  !2\181  Of  !i !H re!ay ,l t rd be opem:::de \r:�m 3 � 20 volt 
750IJ A �'' P P ' 'I Tlie rest d':vil:� s ha l l  :Je type DDT -so «$ 
m a n u fliCl up.j �)\' r ec:1e r;�! P<1r. l f :c  Electr ic  Comp�ny 
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.• SOLI D STATE OVERCURRENT R ELAY-TYPE SO 

FIELD ADJUSTMENTS 

S witches for field salec!ion of :t-,o v;u,,llJ�> c.me'lt p1ck­
ur.· levels ard t ime dc!ays are prov ded ()n �r,e rei a'{ 
J<�ceplate, grouped rn  a vcrtk;al cof�wm. anc pa, rod 
<.:cc:  .. H d i ng to 1he char<icter �tic con\ ' Oi inc . 
LONG TIME 
T!'e p,ck·up setting iS  adJ ustable frorn 0 l :o 1 .3 t i mes 
tl�e currel'\l sensor tap sett1ng w1th calibration points at 
o 7. 0 .8.  0.9, 1 0, 1 1 and 1 .3 times. Pici\-up tolerarce is 
! 8 l,(> 
Tt:o ·ndepenoent Long i 1 me delay ch\VC:lclensl !cs are 
acijiJStable troJ'Tl 2 seconds to 30 seconas w1 t'i 1 0  
cal l brat•on poin:s ti t  2 ,  4 ,  6 .  8 ,  1 0. 1 4 , 1 6, 2 2 .  26 a n d  30 
seconds. Tt1e tune intervF!Is sllown a r e  at 6 t irr;es t he 
current sensor lap set!ing.  The band width :s ! 1 0lfo of t.nc 
tunes shown. 
SHORT TIME 
Tr-A pick-up sett1ng is adJustab le 11 on 2 to 1 0  t• mes tt1e 
et: r rent sensor �ap set� 1ngs /olllh C&! :tlrat.ion poin ts at 2 3. 
4. 6, 8 and 1 0  tir;�s . PicK ·up toie · a nc:e �� f8% 

OPTIONS 
LOCAL INDICATION 
U p  �o  three lamps can be ;Yo\ ided on ll'e facep·ate of 
the relay to Ind icate the type of fault that caused tho 
reia)' to op€1rate i .e .  LONG TI ME:  INSTANT A!'.;EOUSI 
SHORT TIME and GROUND FAULT it the G F e!grrent 
IS  ,ncluded 111 tile relay 
When �he breaker has t, ; pped tk� re!ay w1il 
Rutoma:ically reset al iowing tho br�aker to be ;·eclosed 
l"l1e l amps are manua· ly rcsot by 1:1 pushb:;ttcn m:Jw nted 
o·� the front of tt·e relay thus indic<'�I IOrl  1$  reta1 11<:d even 
?.f!ar the rela)' has rcsot. 
Tl1e lamps are solid srato l . g r :  cm1tt i ny diodes (L E. D . }  
a"ld are ideally SJitad to Wlths�a,.,,:J the shock v1bratbns 
which occur when tho brea ker IS opened ar,d closed . A 
separate 1 20 vclt ac � .0 VA aux1 iary supply, de�ived 
from the line side of :he c;:rcuit breaker, is :8Q 1 J i r·ed to 
powe r tne l amps and the remote tnd1:..:a:1on re la:; 

REMOTE INDICATI ON 

Fiic · l ities for remote i nd icat'on can bo prc:videc by :hree 
sets of dry, normally cpon contac;s �ated 2.0 �es•stivc at 
240 volts ac locatec witr, n tt·.e rel a y .  Theso contacts ca., 

OPERATIONAL CHARACTERISTICS 

RELAY 
Rol<�y tolerances i nd ,ca!ed are at a nor, : nai ::liT'biCrt 
ter"')Dera�ure oi 2scc and z.re stab Ia  over H tcmpo>r::J I u rf! 
ra nge of -2oec ta t 55° C 
SENSORS 
- I nsu lation witt1sta"J ���.t vol!ilgP-, 2200 ve l'S witn the 

relay disconnected 

1 4  

fl 1e 'ncler:>-endent Shcf\ Time delay ct·,aractcnstics are adjustflole from oJ 1 1  w 0 45 ::;econos w1th ct�l lbr: H 1 0n 
pOi l ' t,; at 0 1 ; .  0 �':J .  (!.3::< and 0.45 second'5 . The bRrKJ­
Width is ! 1 QUj., of �l 'ti.: � ' fl iC:S shown 
INSTANTANEOUS 
T le pick up 3ct l , q q  t '· ,1G J I J!'itable frorn 4 to  1 2  t i �es the 
cu1 re.,t senso1 tao �;et� l r1 fl w1�tr calibration poi n ts at 4 .  5 .  
S. 8.  10  and 1? tirnes i t18rA is  also a n  "OFF" pcsrtion on 
\l)e sel0c\or swi tch .  Pi ·:;k-, JP tolerance 1s !!3%. 
GROUND FAULT 
T ,� PIC k -u p  se\ ! n g  ' '' r.dJL: Stable from 0 2  1 0  : : u s  Wll'?S 
1 1 ie C\; r ren: ;;�rtS(Ji tap se' l t : l�  w. t h  CiliiJration potnts at 
0.2, 0.5 and 0 75 t imes.  F'ick ·up  toler ance is :i 8°h. 
Tne ;;round 1('1,; 1 & lement has a defil1ite t .me de lay 
Gi1aracterist ic tor· t a i J it ::unents 1n ll)(l;es.'? of I o :1mes the 
sensor tao setting l-or  'au\:  c .1 rrcnts ;)elow th 1s  val ue 1 !  
r 1as an inverse tune c11arac:er strc. 

Ti1e defir. ite t ime delay charlic:er�slics at the 10 t ime 
cu rrent le11e1 at'e aCJ Us1able fror� 0 .08 �o 0.32 seconds 
with cal1tJrnti :J!l points at 0.08, 0 . 1 4  0 2, 0.27 and 0.32 
seconds. T �,e band vvidt 'l i s ':! 1 0% of the t i me sn.:wvn 

be fi&id co11 nectod thi() l·'J ' '  i'l 1 e r m i nai  stnp nour,icd on 
the rl?ar of l tK re l fl y  Ti�e pL ;shbutton which rt��ets the 
l oca l ind icators A l so resets the inter�al fiLJx: i iary relays 
used fer remote indtcation 
LOAD INDICATI ON 

A ve1icat edgew!SO rnountE:d ana l og mGtor can be 
pr·ovided on the faceplate ot the relay. This rne:er 
continuouslv mon itors t11e loa1 current on tt•e 3 pl1ases 
a n d  indtcat�s tt�o h g hest s i ·lgle pr,asc value d u rir1g 
norma opemtion. The meter is scalod 1 1 1  rT1 u l t i;:� les of the 
tap seHtng set •:>ctod w1th the ful l  scaiH ocflection being 
at 1 .5 t i mG:; the :ar:· sett 1 ng The meter 1::>  protected 
agains: high fa u l t  ,::ondi t ioPs 

SOLEN OID TR I P  UNIT 

The Sfl�Jnt t� ip i s  a solenoid cev1ce wbch operates from 
a high o . .,er11y input  si::Jnal from the solio state relay, 
lher9icre :10 separate :ri p su or•Y is necessary 
However. i f  •.h(' ::,reake• I' as t0 be tripped Dy some other 
extema l  means su(;t1 as remote pushbuttons. otl1er 
types of protsct!V(� rela y s  etc . the•1 an addittonal 
conventicnal  sht. nl tnc muM be added to the breaker 
p tt..s the necoss<�)' shunt  t ri p  S,lpply io operate it 

- I nsula tion . Class B ( 1 3:J° C) 
- Thermal : sec ond ratin ;J .  80 \Hneg maximum ser)SOr 

tap setti 1g - Conti nllvu& thennal  r9t ing at 30° C arr.bie,lt, 1 .75 
t ;mes tho maximum sensor tap set'u;,g 

- Mec hanicr\i sho rt t · m e  Cur ·ent rat1ng, 1 25 t i r:lC$ tt1e 
n·ax1mum sensor t<lp :;utt :ng 

- lmp 1 t1 se ··..vi·h�ta nc :cw� l .  u p  to 1 ClkV 

( l 
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SOLID STATE OVERCURRENT RELAY-TYPE SO -
INTRODUCTION DESCRIPTION 
The complexity of today's ;;ewer s:vstems demand:; 
reliability, closer tolcrfi 1Ces and g reat(l-r stabi l i ty o! 
protective relay character·stics t'lan previous standards 
req uired . 

The Federal PacifiC SO SOlid state overcurront relay has 
t)een developed to meet tMse '1ew require1'ents and to 
overcome other shortcomi'lgs of elect·o-mechanical  
relays. It is completely self powered. •akmg u-.e t ripping 
energy from the current !t,rough th9 breaker wittwut 
any auxiliary power supply.  
It is also very desirable to be abte tc 1de'1t1fy the type of 
fau lt which caused the relay to react 1 .e .  overload, sho'1 
circuit or ground fault. The type SO relay car. ,  as an 
option, provide this inforn�at1on both locaii)' on the relay 
itself or remotely by contac:s suppl •ed vmnin the relay 

Tile typu ·3 0 OvcrCLJ �rent nelay is  a SOl id state l rip 
system cornprising c u rrent sensors, <1 sol id state 3 pnase 
overcurront relay ancl a 1-Jigh input energy. direct acti:'lg. 
SOLENOiD  typo s h u n t  tr1p device. The sensors, 1elay 
and shunt trip arc mounted as ail integral part ot the 
power air circui t  t)reaker to provide complete 
overcurrcnt, short C i rcu it and ground fault protection ( it 
requ i red). Sevewl �'rt io'ls can be provided as indicated 
' fl the tollvwing tatle Wren a load ammeter is provided 
t monitors the load o n  eact1 ,;f the pi1�ses and indicates 

tt1e highest value of 
cu rrent present in 
any phase. 

RELAY MODELS AYAILASLE 
------ · � Catalogue No. l'lelay Char".'''.i.�_tler •••o OP.I. Ions 

50·2 .ong l "''C. •nstanlaneous 
- _;_______ l 

SD-3 Loro T1me. fi�c.rt '''"'· l n slan\a •t"'''� S0-31 "'S SD-3 • • O(;�I Icd'calicn {2 -ED  la11o:1<) ( SD-�IR As SD·J • lOCAl •n<'loC.llicn and ;;en:"¢!� 10r r;,mole I"'J '��W·n SD·31M As .so-3 " IO(:qi inl1•csiJOn Plt.s ic;.drJ �,r•1n1�·H I SD-31RM A• SD·3  • IN;a i  �nd.catton and :.: r.l<•�·� !<:,, r•mc!e t r dl��l • ) n  pl . �<  l � a <l  R rr melr.r 
so-; 

I 
LC'ng T!r"l�. 1 1 1$lo ' ll811e0,JS, 3 m t ; "Hl  •a·� t 

-- 1 S0-6 Long 1 ' """· S l , o r ,  - , .�,�. l n stanta1eOukGro.ovf;d ' R"i l SP-6i A& .SD·e • lccal ooV!I: Anon 13 LED am�>i I SO-SIR 11 .A �  SD-6 • ;(;C�i o M I Cat,on and conl�cs I<" ,..,mete ind i�cli:,, · 

S0-6�M A.s SD·.S • i1iCl">l l l lCllca:u.)n ph .. , l oa-j o.rn:'"!"'l�\et SD-61RM A'3: :SD-e -. :cco1:i 1r.dicR�ion snd cont;.H.;:� tor t emote lnd, ·:oho� ;-,'u� load em mott�r 
�jOTE-A 1ZOV ec WA 1upply io required when lh& lndl�•llon opllo� 11 �ro•idM� 

CURRENT SENSORS AND 

TRIP RATINGS 

There are 9 t·;pes of current sensors av2. i iable, each ol 
which Is sized to be mounted on one or more ratings of 

_- ." -­
- . ---- - - -·- .­

. -
- .--

SENSORS AVAILABLE Federal Pactfic power ci rcu i t  breakNs Sensors of tre 
same type are mounted on eact·, ot the poles of tt'e 
c : rcuit  breaker (and the e.xternal neutral ,  i '  g ;ound fa L.It  
protection is  re-

I 
I 

AmpMe T at�• on 8res�er F'rame Size 

q u • r e d ) .  E a c :-.  
s e n s o r  � a s  a 
rn1nimurn of two 
t a p  a n d  t h e  
selection of one of 
these taps eslab­
l i s h es t h e  t r i p  
r a t i n g  o f  t t1 e  
s;'Stem. The same 
solid state relay 
can be used for 
each tap selected 
tnerefote the oas1c 
trip rating of the 
breaker can be 
changed easily by 
si mply changing 
the sensor tao 
settmgs. 

�MOt Typ� Curren! �>•ntor ·-· -· 

C:OD � 1  �. i 5() 
! 

;(") 100. 1 5J 
. . . •  

•. : � ! )-C 250 400. 6CC I � I I ,-_;�;I '��� I �DO. GOO. >C� i I - · ·  

CSU· > &  1000. 1 200 

f---
---

----. 16(.0 ! 

I . . -

CSD- 20 

GSD· �,1) 

80) 120C. (�·OO I 
1 200, 2G00, 3 )00 ! 

-- .J 
cso :.o 30(1() , �00( . 
C'C ;o _:£·""· O·XO i 

---�·�-�-l 400(1, wo:: i 

a"ci Ty�M 
GOOA 2�H·2 SOC• A 30H-2 

l60CA 50H - Z  200JA 65H ·Z 
600A 2SI1-2 liQQA 30H-2 1600A &OH-2 

2000,4 6SH·? 
I);)() A 3:)1� ·2 16C'¢A !>DH-2 

?OOOA 6�H-� 
1 600-G :'>OH ·:I 
�OJOA 6�H-2 
2000A 65H ·2 
�0004 50i1-7 
3000A 75H-;> 
4000A 151 1 ·2 
4000A 1 0011·2 �()JOA �0�1 t-? 
4()()/),A 751-1-;> 4000"- 1 001 1·? SOOOA 1 00H f.__ 
!>OO()A :oo,i �?  
GCOOA ' 001 � ·;? 
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.• AIR CIRCUIT BREAKERS-TYPE H 

1 000 KVA Substation. 480-200/,20 Volts, with Tjpe H SreoakoH'S 
Prlmarl' Main Breaker, 1 600 amp. ,  480 voits. T;tpe 5D H-2 
Prirnzry Feeaer B reaKer. 8CO {l m p , 480 vol!s, Ty�:B .\0 r-' L-2 
Seconcau Ma·n B reaker. 3000 amp , 203/' � 20 vclts. i;JP<J �s f-<-2 
Se�onaar·1 Feece t  Breakers. 800 amp., 208/1 20 •.•:J :s ,  Type 30 H t. - 2  

0 7  
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LOW VOLTAGE AI R CIRCUIT BREAKER-TYPE H-2 -

ARC CONTR OL 
Ounng the opemng c ycle the currCJ"'I is  transferred to 
the arc corwol path after tt"•e ma•n contac:s Mve parted . 
The current is o ivertcd arouncl the main C()mac\ oy a 
heFlvy copper bratd cvn ncctcd below tile mai'l contacts 
ilnd to the mov1nq <�rctnq c.:on:acl . After a substanltal a1r  
qap is established on 1 t 1c  ma. n contacts :he arcing 
cuntacts part. 
The ft xed arcing cor,tact !:> a cast :ng.  and mov,ng arcing 
contact:> are targe co ppe r exirustons wtlh large silver 
tu ngsten Cll loy contact sJ rlaces The upper pans of the 
cvntacts are curved to form m:; runne·s wt1iCt', assist in 
(!Xtcn<Jmg tr,e arc n:o the a:c chute 
As the arc ts drawn bt>\w(.'Cn the arcu•g contacts. the arc 
current magnetizes two heavy ste1:1l plates on the s tdes 
of the arc C'1,Jte. The ma�ne:ic tie:d prodvCod forces the 
arc farther 1Jp into the chute w!>ere the action of the de­
ion plates W1il pu ll the arc sti l l  further inside and at the 
same time cool it an:j b reak 11 into many small series 
arcs. As the arc travels up 1nto the ch JtC it 1S a lso 

DRAWOUT M ECHAN I SM 
Tt1e drawout mect1anisrn orov1des t'l �{l\.i ov:; liens lor 
the breaker w'ttl  \11-:: door closed "' 
(a) Engaged - Prirn,,ry <md ��:cor :c.Ja 1 )' contact 

energ1zed 
(b) Test-Primary contacts ts:J at<�d: secor:carv 

contacts �nergizeC1. 
(c) Disengaged-PI r T:<l rJ r: n1 seco ndary ccntacts 

ISOlated. 
A posit1ve worm gei!r dnve ope r a t1!e : r ro..�g,"J the breaker 
faceplate with the enciOSl.re door closed, operates a 
cam lever on each :>1de of the (1 r>:�wout cr ad!e to n1ove t 'le 
�·oGJker t tVO\JQh 1 ! :> posiNn 1£. Norrnai : y  tile door ca:: oe 
opened w1th tile lHE-ilker i r 1  itrlv p•)Sit ! ()n. An Dpt ional 
door interlock car< t.Je P'J'IIded h� 1 : : p  : l1e brea�er if the 
dcor is CJPM�d. 

Tf1e breaker is g u tded :;csura(C i y  on groo .. ed wheels 
fastened to ltle �utsrde ;:Ji ;r1e brea ker frame As the 
breaKer is crankec n ' rum tll1� ·cl isconnectecr pos,t ,on, 
tire groundir,g contac1 ! S  engaged f i rst. T:11s '" a sturdy 
phosphor oronzc tu copper (.;Ontad w•uc. t ,  P.·1swes a 
positive ground co'"lnectton �o the bro<:tk�r f rarne T ile 
secondary or cont:o'  conte�cts make n e;d, ns the brear:er 
reaches the "test" :Jv-:>it 1vn.  = r" <l i ly tllG main v;rnacts are 
made as the breaker ·(·act1es 1110 "ton rlt�cte.J · pos·t ion .  
A DOSitive s lop on t lie me�·1ar11SfT1 Pnsures 1 11a1 the 
breaKer IS fuily con nec:t€0 before it can be c !osed 
Breaker positiQn is R !so clearly shown by llldtc:ators on 
the s1de of the face :"J I�t.;! bol( 
Whenever the b reak Br t s  cranked rJ u 1  t r tt: r�verse 
sequence takes J:iace Alte' Hoe brcakor re:�ehes tho 
' 'drsengaged" pos,t t or; �nd the encl c:>ure door is 
opened , folding trac � s  can l)e pulle(J cown to roll tha 
breaker by �Hmd l l . l  y c. lea• 0! '. t1e enclo.:;w e expostng al i 
th� p\ug-'r: .:;ontacts fct  exarr:t n<Jt ,on 

e.<tendcd a:o 11 1� c:ootnj nr. ::: \hen 
ex: lngu1s•·,u<J 
The ;m: c h u w  1:� mo' cJ<:,j ! re m  a 
s:_.,c-c,;>l matBnal " �: ' l sma <ex. '  
and � ,as 3 speCJ<.\ 1 cc r a 11 � 1 C  ccnl· 
ing on H18 s :des ·.•d l ,)r(• t h.;: a r c  IS 
!he ho\lest . to p 1 c,·(· n •  l)i.H n :rg  
<�nd ' rn l)etiOu>g c1 •>)p :J.::·· �c.n 1 -
c1es c.� � ,; n n • c  baf'u��; .. 1 r P  diSC 
cr ,: ·:l cl F:·OJ a1 t h e  :-:.�1 · · , ; t : 1e ::� · � 
.:J; t J te  vJ r; 1e � t n}  :4 rc: c 11 u �e . s  � :...' J 
t n m  .•· ;n p liCt: . .  1 rf:I11C'V2 )0 c () . f '  
ni l; . .. , :;  1 �o �-' ''  c:omen,r: r ;t \y ·�­
n'n'·f.d for ln�pH:ltO ' c.!  { cr ·t<iCI'> 
A h:;;od •.1ver · t·,p <:lf c  c ··, ute<, 'o· 
ge\''·8 1  With I : I!P.I - ,:; '·1 )3(' Ci f't:!  
phasrJ ; o  s;ro.Y1.1 1 <1 � � �  l;arner:; 1 S  
pro•n::Jc>d <H I -1 . 1  ')r�t'li<ers  

Arc Chute 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



0 4  

LOW VOLTAGE AIR CIRCUIT BREAKER-TYPE H-2 -

OPERATING MECHANI SMS 
T w o  type:; o f  npr;r at ing n:r·d\ll nsrq:; ; � r e  
.wa. lable o n  ttw corn:�lc�w r : a • I •J t :  of  type H -2 
cuctJ r l  breakc• :; .  m;m ual tur loc a l  con t o l  and 
l.'l e c t � r � :a l  tor tctll loct� l  and l (· rlv\e opt?r< H r :Jn 
1\ '.lc:;red enerqy fun ction 1 ·; e m p lovcc 1n each 
r:�pe of opemlinq rm�t:lw n i :;rn · c  fJtll!_� po:; l t r vc 
r.ont rot  of clvslnq SIX�cd. <H"U :; H IC:epr:rl'Jr) < l\ 
ut t : •e  oper atcr  
hx rnanua oper atiCH I  t lw 1 1 1:'1 ual 'VJ 'l•.l •P.  I S  
rol<�ted C(H :r ter clodw•se <tncJ � �  ;.:vr.::;:;cd to 
engage a Gilllc.l1 lll<'!Chantsm.  HniF! l tng the 
l1<lndle -:lcckwa:;c ciJJ�.> r o x t r lu\l:ly 1 /30' w t l l  
ch<l '�JC t11e c1os1 ng sprrn� A 1 atc het 
mectl(ill isrn a ll ows a Dause any·.vl 1er e  dur1 1�g 
the ctmrqin�J s t r ok P.  w i t h o u t  r1a r ld lr.  11y h<�:�:� 
1 he break�:r �� c losed by prc:_; ·; l r H J  '' d t r •.J(;t 

acting manual close bul 10n  c r1 t he r . r l�;� k er 
faceplate 

Rt:>tl10te closrng can also be ;:;r:ccJmpl tOi lled tYy 
t l 1e t J,;e of a slllHlt :: :ose acc�s.;o r y  wi 1 1Cil 1 S  Rll 
electrrcal r e lease meCila r' rsrn � t . r; c: i:J::> • I '9  
::>;xi1g can be charged '1-, ,H-:L:a l l y  w11en :r-,e 
lJreaJ\er is open and left · n  c!1arge pc>s t : i r! i l .  10 
t)e released fron· a re'llote pcJ� i t t (HI "' 

Fo: electrical operatton a rnotor to operace a-.e 
stored energy mechanrsm rs suppl red.  T h .! 
breaker is !hef' closed by releas1ng the energy 

Electrical OJ>erating Mechanism 

of tt1e spri ng with a shunt ::.; c se  devi•:;c Normal ly  the 
ll)otor operates to chi HQC :he spn ng wnen the breaker 
opens so it rs ready to close i mmedrately when the 
electrical close button is  pressed. P..s ilrl onlion however 
the motor can be connected lc• cn argt> the spring after 
the breaker closes to provide e re 1mme:::J iate reclosu (e 
A shunt trip is provided on a 1 ele;; t r ic a l l y  operated 
breakers 

A motor cut off switch is pro,;,ded ne11 1nd �he oreaker 
faceplate The faceplates o'  DOl') :ypes ·::>f ope rat 1 ng 
mechani s m s ,  i nclude o n -ott i nd 1cators.  charge­
discharge 'nd1cators. manual  t ' I;J b lJ tton . provision lor 
key interlocks and operat•cl"' counter . The manual ly  
operated mechanism includes prc·vrs1on fo·  padlockmg 
the handle and the elec!r ca l l y operAted mechan,sm 
1 ncilJdes provision for a manLal  haPcle for emergency 
use. 
A shunt trip is provided as standa rd o r  etectr ,ca l ly  
operated breakers for  remote : npptng An electrical t rip 
button is provided at the faceplate and wil l  operate in  
bott'l "engaged" and "test" posr t i t>n� T i lt• rna'lual tnp 
button is also provided an; opemtes i n  3 ' 1  break er 
posrtrons 

In addition to the electr icar '\:lose ' and 'trip" buttons 
one additional electrrcal button can be provided O;l the 
faceplate for special purpose controls such as electncai 
reset of lockout dew::es. 

Tr,e sh u n t  t n r- and close devrcos a re co ntinuo,ssly rak�d­
A 'our pole iU )( t li ii ry ::.wi tch IS <t lso suppl ied as sland<ud 
w · t t� one :\l 0 and one N . C .  contact a11a•lao:e fo· 
cus ::)me·s use Addit ronal  swrtcr contacts Cilr be 
proYHJeJ up :o a max i n ,: m  of 20 un any breaKer 
Contac�s are wr· ec out t() SP-condary contacts on 
drawvlJt t.reake!S  a nd to a termi nal  block on 
f ix.E'd b rCat<.�?rs.  
Or1 draw8ul  r:1ountod brea kers. a qate interlock 
prevor.ts mscrt;on ot  tne c1 a·NOUt cra n k  wi l l; the bre�"er 
closed. O ce at;or c:f 1 1 ·, 1 s  g a te to i ·1 ser1 th� drawou: 
c · ank t1a1·c:e '.f/d l  ')pen : he breaker a.•d d rscharge �he 
rNl o r1 C IOStng Sp( lng 
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..• AIR CIRCUIT BREAKERS-TYPE H 

. . ��t.)�: 
' ,• r • , .. �.� . ,  

2500 KVA Double Ended Substation, 1 3,300-4801217 Volts, with Type H B reakers. 

1000 KVA Substations, 480·208/1 20 Voits, with Type H Breakers. 

FEDERAL PACIFIC ELECTRIC COMPANY 
Low Voltage Dist r ibul!On Equ i::Jmen: DIVISIOI1 
15.' A��enuP. l. New«rk, NJ 1) 7 ' 0 1  i201 ) S69· i500 www . 
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