PROTECTION ON PARADE

All electrical circuits-use over-
carrent protective devices to guard
againat short circult and overload.
Btrictly speahing. they do not pro-
tect against short circult since
acne dapage has boen done at the
trouble point by the time the fuse
‘or e¢ircuit bresker- opens. In
applying protective devices in
electrical circuits, tbe aios 18 to
localize the faylt quickly, and

bence confine or reduce any possible

demage. .
fhan selecting & device for
ehort-oircuit protection, the unit
best suited is the one that opans
the circuit quickest. The ordinary
ponrenewable fuae and the simple
magnetic device will act faatest on
tbe flow of short-circuit current.
The thermsl eolewent on the otber
hand bas aa inberent time-lag wbich
* makes it suitable for overload but
oot ehort-circuit. Circuit bdreskers
equipped with both tbersal asd
oagnetie trips offer suitabdle
protection against both conditions.

92 416

[APPLICATIONS

Motor Protection. The simple
theraal overloed relay used in 8
wotor starter does not 8s & role
provide short-circuit protection.
A tuse or circuit breaker should be
installed shead of the starter to
operste on short circuit. Por one
slternating-current sotor tbe
inrush or transleat current is in
the peighborhood of 140 to' 180% of
the locked-rotor current. Locked-
rotor current ia that value wbich
would flow were the full voitege
applied while the rotor was held in
s standstill position.

The locked rotor current of
alternating-current notors is fre-
quently about 730% of the full-load
current. Hence, select s breaker
that has an lostastaneous tripping
point of 140 to 180% of the locked
rotor current. Generally speakine.
tor noramal-torque motors the
instantancous tripping point of the
bresker under consideration should
be 13 to 14 times tbe full-load
curreot rating. The Nationsl Eleo-
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B 9 pting
" possible value of shortcircuit current ot point
of installotion, os well gs interrupting copacity

the
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of circult breoker and fuse, must be considered.

a o
thown above should not

be construed as t'\.rplenl

. 600 smp, the tripping point of i

- wotors. It is recommended that )

trical Code states that circy
breakers used for sotor protect!
oust bave & continuous curre
rating of not less than 318% of
full-load rating of the motor.
In seleoting 8 circuit breakeri®
protect s feeder circuit supplyl

of the full-load curreat of &
notors; this is 8 generslly accep
rule when full-toad curreat of A
motors on thia circuit is 8
greater thao 100 app. Where
full-load current is between 100

breaksr should be six to 86}
times tbe full-load valye. -

The starting current of direS
current motors is generally 1¢
than thet of alternsting-curré

instantapeous trippiag point of:
circuit breaker, which is to surP
short-circult protection, be set!,
to eeven times the full-losd curfl
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of one motor, or the sum of the full:

.'load current for several motors.

b
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Where there are seversl motora on
one feeder, it is assumed they will
vot 8ll be started ot the seze tive.
Clircait Breskers. An air clrcult
breaker must have nn interrupting
rating equal to or greater than the
®axisun, short-cirouit currest that
oAy flow at that point in the cir-
Cult where the bresker 1a to be
lostalled. Por exsaple, when s
:lnl_le circuit breaker is placed
latnan the power source and the
oad, its fnterrupting rating must
€ equal to or greater than the
::"Gle total calculated current
one-half cycle froo the time
short circuit was applied.
“'l;h‘le is the conventional appli-
a8 on, and i{s the rule when &
“:lll eircoit bresker is placed
lu;sen the power source.and the
tlum“““' Conaider & distribu-
U 8ysten consisting of & maio
t bresker A feeding s bus to
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which 18 connected four feeder
breakers B, esch of which in turn
feeds soveral subfeeder breakers C.
I1f the tripping poiats of thense
circuit breskers sre properly co-
ordinated, breskers B and C may be
spplied beyond their interrupting
ratings. Buch & sequence of proper-
1y coordinated breskers is known as
s cascade. Proceeding froo the
source toward the load, breakers in
caacade have a progressively lower
standard interrupting rating. The
central i{dee in cascading ia to
have breaker A set to trip at 803
of the maximum interrupting ratiog
of B. Clrcuit bresker B in turn
should trip at 8035 of the maxloun
interrupting rating of C. All break
ers so arranged will trip inatan-
taneounly at their set value of
current.

The conventional application of
oircuit breakers 18 recommended in
sll ceses, but may not be economi-
cslly fustifieble on all installa-
tiona. Rhere sll breakers are lo-

cated in the samo svitchgear nssen-
bly, cascading 18 often used.
Belective Operation. Alr circuit
breakers are avajiladle with delayed
overourrent trips designed 80 the
breaker xay be used 1n & completely
selective diatribution systen. The
tern, selective operation. aeans
that & fault at a remote point io
the aysten will not shut down the
vhole distribution systeo, by
tripping the wmalc supply bresker.
Iostead, only the breaker nearest
the fault opena; coneoquently the.
disturbance ia limited to the
enallest possible portion of the
syntem. Belective operation le ob-
tained by an accurate tripping
device, which introduces tiwe delay
into the tripping time of the
breaker. Referriag to Pig. 1. tde
tripping tinme of the aain supply
breaker ia greater than that of the

‘bus tie breaker, which in turn ex-

ceeds that of the feeder breaker. .
Por ezample, let us assume s
foult current of 20,000 aap {lowed
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