3/ b circult interruption: bhreakars

For top protection, each breaker should have enough
interrupling capacity to handle available short-circuit
currents at its point in the circuit. Also, broakers in
series should have lime discrimination 8o any Jault
at far end of siring will be isclated by nearest breaker
ond service mainiained to remaining loads. When
you specify both adequate interrupling cupacity
and time discrimination, you have the recommended

seloctive (ripping scheme.

But many engineers find it hard 1o jusypy o
selective tripping on some low-
they specily breakers in coscodp,

- Then Only |,
closest to source has adequate Interruptin,

ratings. 1 a heavy shornt oceurs,
breaker, maln breaker may irip out, illing o

ice. Where properly applied (below), serr.

practical but not genorally tecommend ding g -

In aketch, right, C
would be, parhops, o motor feeder
breaker with tripping elements having
botk long timo-delay {for molor-siarting
duty and overiood pralection} and in-
slaniansous characlorisiics (for shart cir-
cults). Breokers B ond A would hgve
tripping slements with both Jong and
shor  time.delay characterlstics, ilme
dslay for A being longer than 8,

Time-deloy leature provides neoded
time for short-circull current to treip
breaker larther down the line firss, Thus,
breaker A would trip only lor o lault
between A and B. Broaksr B would op-
erale only lor o lault betwesn B and C.

For a seiective ripping system, sach
breaker must have an inlerrupting rating
equal (o or, baller stifl, greater than
avallable ahort-circult curren: at point of - 4
application, Also, all breakers, oxcapt A
those with Inslanianeaus ripping ele- e y
ments, such as those larthast lrom power

Brogkers

nectod in cascad, Almply o Q way
culting firs) cos. It's possibly jop g o
all threa broakers (n cascady 1o vp.,:,
lault currem s aovare. Singy $ailer
breakers are bacted by those with g
or intesrupting rating, thelr ity
on backup breakars coming lodt;::
cue, But where twa or more boaken
aperate ai same (ime, fn "oriesn, Indivig.
ual swesaes ose less than i§ o0ch openey
alone. This is considered in iding
breakers. Makers recommend olectriond
operotion Jor coscoded brogters,
Whete coscading is adoped, Power
N .' . ongineers have wach bresker in tatup
oot inspected olter tripping on a heavy faul( .

coLoa belore reclosing. Heavy loull eurem

may have damaged breaker so wn

nermal  current  coukdn't be  cwmried
B zalely. R
. T Cascading le usually limited to three

source, have a short-timo (30 cycle) ted.
Ing aqual 1o or greater than aveiloble

(o)

siops of interrupting rating. Breaker nea-
o8l power source, A, musl have gds.

. quate capaeily, Breaker next lower In
laull current, Then, 1o current-time char- O cascade, 8. may have Yy interrupt
acteristica will not averlop (or adjacent . . ; ratlng required by t allably
breakers. currant rallngs must be seleci. . - L. . lault current, one lartheat from source,
ed with a ratic of at least 2:1 to prevent . .o C. moy have Y5 maximum rating.
lalse tripping. s - . s Betore adopiing cascading, walgh care:

Selecllvey tripping has become o must B IS PR lully the dlsadvanioges of roduced se-
for essential circuits —auch as those ol

supplying power-siation auxiliaries. . i " .

.. loctivity, restricied interrupting-duty cr--

D cle, and some addillonal moiptenancs.

Weigh cascading’s many disadvantages; don

Cascadlng is ar {rom ideql in breaker application, But sesing
that lr's with ua, and widely ussd today {n indusiry, make sure
you know qll the lacts, before you choose.

In a cascade hookup, lotal Xvo of tonnocfed synchronous
motore should not exceed 25% ol suppty \ranslormer or gen-
srator kva. Moin brooker A should ba sef 1o irip when current
through breaker B reaches 80% o its inlerrupting rating. This
insuras 1hat main breaker wh) Oporale whenevgr ghort.circuit
duty excaeds intertupting cating of breaker 8,

Another general practice of power engineors using the cos.
cade schema is to seloct breakery from tha same maker, to be
sure they have similar characieristics,

Meldod-Case Breakers, [s it wise to cascade them? Tosta have
been made by various manulacturors 1o answer just that

ion. Tests were Ind. bul reaults ware In subatan.
g . Conel : Molded-caxs brectk, hy 't
ba uted in cascade arrangement. H. why:

Various types and slzes of molded-case unlis were tesied
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So
taky, |

thase down the serics siring are applieq boyony ty, *
ven bayand joy -

O e, |

clrevi
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B boon develo
" question i
ol @ ent yeo!
mafor 1ead
; move 18
‘o ilver alo
:-};m*‘i"“ copocit

ies in line with the

B
single-elem

v has but a single elo-
Hnd“(‘)nd c:“.;:ovy overload or short
;:& wenk spots in the kink ore sud.
denly 'hn\td 10 & high temparature and

oporize. Bacause Jongih of thess weak
:pou {3 relaiively shori, ony are lormed
would continus. But nrm.um in saties
and volioge acress each is low, so are
i stopped and circult openad, Only one
weak spo! may apen an minor overload.

ik ck, the Juss vs circuit breaker
’ Agee : |:1b;scuuad. But the breaker has
gion ¥R 2 ped to a point whare lew engineers
1s place in circuit protection.

rs, however, the fuse has moved inlo
u.‘ in the low-voltage liel'd. Back ol
the 'high-inlerruplinq-copc.:gly luu.. f1
men! surrounded by silica, has in-

T

4 interruption: fuses

“anticipator”,

needs of modern

lants. Its chie! boast is that it will interrupt a a:'mr;
gircuit belore current reaches the dangerous value
possible. Some luse manulacturers ook on it as an

On this page and next, you'll find inlormt:t‘io:'au :Z
help you sesk propet epots in your plant (c:ron :1 oo
type. Since there is far Irom firm agreemen n whero
it fits best, linal decision, as always, rests on y
goad engineering judgment.

Here fuse link copes with heavy ov'f;
1oads and shert clrcults, while a thermal
cutou! lakes care of susigined over-
loads. Current llow generates heot in
link. With minor overloads, whare there
is omple time lor thermal conduction,
heat ia corried [nio thermal culoul in
fuse cenler. Fusible alloy m"lu al prop~

h-interrupting-capaclly fuse s a
:l:a with silver otaments in alico Wer.
Silver is used becauss: {1) Canductivity
is not lrapairad by continuous oporation
or curtent sutges yiclding teraperatures
Just under moliing point. (2) Having low
speciic heat, siiver can be ralsed to
voportzation laster. (3) Is vaporlization
s much below lemperature

ve
or poini, p P ludmu '
undor apting tension and open circul.

- i n
High-interrupting-capacity fuses affer sound low-cost protectio

al \:hlch the vapor readily lonites.

't let price.tag alane rule your decisior

and neorly oil those dad were d 9 broken,
and hanism d.

P ] yod. eic. 5o there’s
gensral agreement that molded-case breakers should be used
within thelr | pling Ikmits, not ded
< Disad ven. Forgoting initlal cost tor o moment,
look into major limftations of ded Reclise
that, atthough you had reliability and sorvico continulty "P"

ol

"

A high piin y curr

1 1 iting lusa is desl
Io open a short v'mun the first quarier cycte, balore aerious

damage van be done. This (63t micrasecond action :jn ;oc:::
high avaligble short-clroult curtents {up to Infinity) linds

ts in Indusiry los Ihis luse typo. ]
":ﬂ:l‘c sirosges circult equipman! mus siond are 'u':;l.n:’
tion ol agiual "lel-through’” current squoared. Therma, 3
o

Jetthi

h curren! squared
4 heating, dep

pormoat in mind when you seleciod a circult
(pp 88.81), (hese values con bo cancelled quickly with cas-
coding. Unlite the seloctive-tripping scheme, whenever @
leoder fault drows current grecier than B0% ol interrupling
rating of looder brecker, main breater wil) teip. Then servics

to all {eedery served by matn breaker ts lost and will siay lost *

until main breaker is reclossd. )

In briel, cascading is being used and proving sotislaclory
In many industries, Your Job is to weigh jis dluadvm\ﬂw‘.
against lts lower Intlial cost and determine which of the Iwo
tripping arrangements fits your over-al) neods basl,

=

L

"

auliplied by cleating lime. Tie thess thoughts 1o T.m'l:\‘.:‘:

tbove ond you'll sse how current-limiting ::\lun .oh nl’ " »
{lects of @ heary X

ml‘. - d‘“‘:t :N:- dm—‘?"?l'l haiched above. But If the shori

L Gllllmo 200, dc component would glve an asymmetrical

w 1 o displaced higher-value aals.

‘g:r::x:: :qm. p\l ploted lor avallable fully duplucodbm‘-
empares (asymmatrical or lote) rma amp). Thll. ison lhom:,n“:
thut maximum oflsel rms amp oqual symmoeyricat amp
plied by 1.4. Curves are peak jatthrough values.
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