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BREAKERS

{ocandeacent and resiative loads point where short cifcult ocours,
oay be interrupted with relative All eynchronous generators,
‘esse, Heavy arcing occurs when & synchronous motors and {nduction
serjes potor circuit 1s opened motors arc mources of short-circuit
because of the magnotic effect of current. They contribute an initial
.the seriea field. The collapsing heavy current surge thot diminishes
asgnetlc field induces & voltage rapidly, Pig. 9. This is a typical
withio the series field windings, curve of e short-circuit current in
shich in turn trios to msintain one phase of a low-voltage 3-phase
corrent Lo the circuit during the system. Ths curve A8 represents the
period of circuit-breaker opening. dc component that displaces the
Alternating Current. Lot’s con- total cirrent wave froo the hori-
slder the ideal case if an ac clr- zontal zero axis, After a few cycles
coit ‘breaker interrupts & unity this dc component of current dies .
poser factor or resistor load. down and leaves only the ac compo- Circult braokers with Initial time log
Bince current and voltage are in nent, which 18 symmetrical to the will not trip on Incandescent surge
obase, the arc 1s interrupted when Eero axis. . .
the voltage reaches its zero value. Bince the maximum interrupting
A sufficient gap must exist between duty of low voltage alr circuit
the contacts st that time to breakers is aassumed to occur one-
:;’event re-establishment of the arc half cycle (60-cycle besis) sfter
c’:'lla'ﬂltue increases in the next the fault occurs, effect of the dc
. cooponent on the ahort-circuit
lo.;“"r"“t’“ﬂ! 8 reactive or motor current 1a consldered in design of
afn Presentsa’ s greater prodlem circult breskers for high-current .-
! ce voltage and current are out applications. : !
ot ohage. Current contlnues to tlow Plain Break. The sasller circuit

The circuit bresker is a device from a remote point. Where time of @
designed to Ilnterrupt abnormal circuit interruption must be reduce
current tlov in a circuit. It dif- to a winisum, a reclosing relay
fers from the fuee in that it re- allows the breaker to close aa soon,
quires two parts to: (1) detect as the fault is cleared. . N
excessive curreat and (2) open the Circuit; breakers are availablegh
oain circuit. Hore-we will discuss with time lag to provide for stari-y
principles of clrcuit iaterruption f{ng surges, as in Pig. 7. As lof
as well as types of interrupters. wotor sterting, large surge currentsgy

flow whop incandescent loads are))
® : applied. Pig. 6 shows the momentary

Circuit-Bresker Principles. The current that flows when a coldly
circuit breaker usunlly servos o filament load 1is applied to
dunl function, acting both as clircuit. Note the initisl sursed
switch and overcurrent device. ¥hen current due to the low reaistanceq
the breaker trips no replacement of of the cold lapp fllabenta. As thed
ports 1s necessary, as It is with a lamps heat, resistance of the fila-3
fuse, so time and coat of circuit ments increases, reducing within a3
Lnterruption ore reduced. ° few cycles the current flowing 1

Pormerly circuit breakers were the circuit. Fig. 7 elso shows var
ubed moinly in high-current circuits iation of the clrcuit breaker trip
(over 600 amp), Of late they have ping cherncteristic with tine, wheo§
also found wide mpplication in the used with mn incandescent load.
low-current fleld. The majority of current decreases, the trippiof
such brealers bave a fault-detect- point of the ocircuit breaker i3
ing element that operates.on the lowered, assuring full circulty
thermal principle. Many others protection. -
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during ¢
combine e therzal and magnetic . § the tlne voltage passes preaker, often uses a simple b
clenent for more selective opera- ‘ . 4 ::::::: its zaro value. When current arrangesent wl:::rrunt ‘t::';rl;:‘f; 1
tion, Pig. 1l. The magnetic prinei- Interrupting the Arc. A circuityll Sreases to'zero, a voltage exists circuit. Successive steps in inter-

¥een the open contacts, resultin
in“ra-gntnbllshlnx .the arc. ‘l'h: ::D:::‘ ;urrent floware f1lustrated
nn':’f"“" to interrupt a re- Fhen “circuit breaker cantacts
speed ut oad depends mainly on the open inair, an oxide of the contact
the nee Which thecontucts separate metal 1is formed on the contact
"-“n::ﬂll‘l distance to prevent aurfaces, after an electrical arc
[y el“_téle“nrc. - is ostablished, gilver contncts ere
3t any potne ‘:n . A short clrcult generally used since silver oxide
ormal curr tl system causes en i a good electrical conductor.
of this ¢ fn to flow. The value Delon Princlple. For an arc to
circutt de ault current in an a¢ exist, the gas betwcen open contacts
alent Pends upon tbe sub-tran- must be in a conducting stote. When

ple slone ns & fault deteotor is breaker aust break the pripary;
used in & limited number of circuit circuit and alao extinguish the erc
breskers in the low-current class, that forus batween the contact surs
Pig. 3. Construction end character- faces when ths breaker opens. Belovid
istlcs of thermel snd magnetic we outline the fundamentals of cir’y
dotectors will be described later. cuit interruption using an siff
When most low-current circuit breaker,in nddition to a few copmony
breakers trip on overlosd, the methods of bresking the arc. R
operating toggle oes to wmid- pirect Current. To interrupt 4¢
<o L position. To reset, simply return successfully, the circuit breakerd
Many breakers use ploin breok shown  the toggle to *off ® position then must open to & point where woltas!
.above to Interrupt the current flow. gnap to ®on'. . . required. to-.maintsin an arc A8

" Contacts utuolly ore siiver since the sliver ~  Pig. 10 oand 12 show circult greater than that calsting hetweenj
oxide that forms on the contact surface  breskers in the high-current class. the open contscta. COonsider the,
is 0 good electrical conductor. Speed In  Thelir fault-detector usually is load's nature when selectinil
opening bredker reduses contact pitting  magnetic. This type may be opersted eircult breakers for dec systendj

S —

When breoker trips the main contacts
shift 1ood to contacts B8'B. These in

fesctance of the rotating wa- the electric-current flow is inter- ;';,':J:::":,;"c'-'cb'g::;o:':;: ‘:;k":

Shings ¢o
the t1 anected to the systes ot rupted between two surfaces, air break
%S, and the impedance of the: between the contacts becomes cv:::ou:r’liﬂ:.“m: :\'orl‘:.'loc"?:n‘r’a"m

cireanf
t between the mource and lonized. making it an electrical use a silver glloy in place of carbon
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