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I GENERAL

This data bulletin is a guide for the selection and
application of S&C Positrol Fuse Links for the
protection of overhead distribution, pole-top capacitor
banks. Specifically, this guide will assist the user in
selecting the optimal fuse-link ampere rating and speed
characteristic for grounded-wye, ungrounded-wye, and
delta connected shunt capacitor banks rated 150 kvar
through 3600 kvar three-phase, and applied on systems
having voltage ratings from 2.4 kv through 34.5 .v. T..e
capacitor bai ks covered in this publication are those
configured with a single series group of para’el-
connected sing’ >-phase capacitor units in eac.: phase.
Capacitor banks having mul.izle series grozxds ¢f

capacitc— in1its i eac’ phase ze nc . ucily o35 ed
i‘“l cveraeal cisoribucicn systems, 2nt L.aC Fave nol
Lzen coagiiarec (a this puo.ication.

The func’ion of a cepaci"cr ba~"" [use i3, .n gew2r-y,
L0 Drovice systeia proiection as xzell as cazecitor Lerx
protectior.. 7ith resmect to sys.z» proizciicn, the
cayetite~ can'<fuses. ould detect ~ oo er ey camnall.g
overcurrent concition axd coerzfe prom.ly to isc.ale

1

the phase leg containing the faulted capacitor unit,
thereby avoiding an unnecessary outage of the entire
feeder. For capacitor bank protection, the fuse should
operate promptly to remove the phase leg containing
the faulted capacitor uri: fror.. the circuit before the
unit’s case ruptures, spi_ing die_zctric fluid which may
ignite and burn, and possiby damrag ag adjacent
capacitor units or other equipment. To best achieve
t.iese oliactives, ti.e cer 22 park “use s..ould operate
as JroTYY as poss’t 2 ‘moresporse LToan evc ving
cavpaci or-ur’: fail=re within the capaci:or ba=’s, viile
avoici..g need.2ss cperatic.: i. res)oi.se to iraasient
“arusa anl coetrion currents.

Capacitor aals erazizyel 1. ove mesd Cicirizuisn
czrazior zar i tys oo reaxst efarnan. er ol casies

“rovps ¢“Twralel-conreztex Az s, Fe P o‘,._u
r.oes Y zorstuction enc Jislectric man susec (2,
cesor-fin or an-lm), caoaciioounlt falore o “z‘L r
segc vt tie Meectriztrea oo ra o e wnlon

..
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in effect shorts out that series group of packs (see
Figure 1). As a result of shorting this one series group,
the voltage across each of the remaining series groups
of packs increases by a factor relate. to the tote.
number of series groups of packs in the cepacitor vrit
and to the capacitor bank connection. " he caxoacn;or-
unit current increases by this sa1e fzc.or. T

increasec Voltag° across each of tre re""r’“'ng SCTICD

pack, skcﬂ;rg ot £rotli3r series gro. ol 2ecus a:.:i
caucing e newsien-wise i meretse 17 'es 5g€ 327003 e
cltae cemaining g T2 ::, aac anincresseint ey
throvg tleln :

S.l2288 s FEDL

i~ =0 cTt cseres goun ¢ Tecan telrg orooood, el

*'Jh'.ch tlr"e tae favued ce -ac' or-vri cr“ 'ert W;
level inagrs *"' e c:_",:ec;-;, ce L&JLLCL' taa’, to
three timas t~=2 pre-fa’~ re pracs cor7er: 2 ar
uwg-c;r czl-ve connected eocnoo s oy r or s U
ava_iz i 2 d_eo2-to-snace faul-cosrenl L2l faa (ea
cor*lectec caz-civor ver L The M lolc 2azcitor Lllls
case mayor maynotrunturete’cret e Al seri2n gro
fails, but certainly tne prooaciily cf case ruptu-e
increases with the namber of series g-ouzs ¢ Dacke
shorted.
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The actual probability of case rupture, however,
cannot be determined in absolute terms because the
case-rupture phenomenon is, of itself, extremely
3f7cult to cuaantify—particularly in the e~ stages
o” the f= 1 re process whe. the faulted ca)ecitor-unit
current is relatively lcv7. M zreover, capac'tc: units of
dfere. t .2anuactrre a2 I ¢c7 Ttyoll relpzaa
1ffaranc 7 to eve lving series orcr; fa‘la-es. For
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l GENERAL — Continued

tends to result in a nonarcing contact between the
shorted foils. While case ruptures due to internal
gassing are thus unlikely, ruptures can nevertheless
occur due to other causes. Because of the reduced
arcing and gassing, the escalating failure process takes
place much more slowly than for paper-film capacitors,
with the result that the increased current flow can “e~d
to increased temoerature ard pressure insiCe the
faulted unit’s case, which cen uilimately increase tc
the point where tre case ruptures. Suc> ru:..es,
noweve, ace 1saciy 1o1volenis ‘n nature, vith damage
typica v nitec to a crackec sezm Or SUCRT seail.

As 7! be Zscussel _gter, tr2 wmpere ratng oo
speed cinacteriscic ¢ T the cavacilor oenk IUSE Sroia
be seiccted to isolate tne phase containing the feiling

capacitor unit as pro.a:i.y as possiL.e, t..et I, wi
the fe:7est serizs grouns of Dzz7s sorizd. 17 veging
this selection, the cap~citor berlk Nice time-current

case-rupture curves, which are ».bi: =2 L7 thevarious
capacitor manufacturers, and which i tstrate the
probability of case rupture for various tine anc curre.t
relationships. In so doing, it is necessary to consider
that the capacitor bank fuse responds to phase current,
which may or may not be the same as the current
flowing in the capacitor units themselves, depending
on the capacitor bank connection and configuration.

For wye-connected capacitor banks having only a single
capacitor unit in each phase, the phase current and
the capacitor-unit current are, of course, the same. If,
however, the capacitor bank is wye connected with
multiple capacitor units in parallel in each phase or
is delta connected, the phase current and the capacitor-
unit current are not the same. Moreover, the phase
current and the capacitor-unit current escalate at
different rates depending on the number o” capacitcr

|‘">.I,l|:'.l v ‘ ’ '|‘ RUAE N [ I..|.l|_~]
jed Ll
ugUIv o, UL

Selection Guide “or t~2 Prztect’on ¢ _verhead
Distr:hution Cape.citor Sanks

units in parallel in each phase and on the capacitor
bank connection. In order to determine how well the
capacitor bank fuse protects the individual capacitor
units against case rupture, the escalating phase
currents and capacitor-unit currents must be known.

One of the parameters used in calcu’ating the
escalating phase currents and capacitor-units currents
is the ni:aber of series groups of paral :l-connected
racks i~ the canacitor u~ts under comsiceratici.
Unforounately, the namber oI series groups of zacks
in high-voltage capacitor uais is ..ot puilichad and
veries [Loonrerfacterer to o7z 2t rer. However,
“Uis emere Ly the czse th~t cmoreitor units ere Jesigred
witr. the T2west nu.x.oer of series groups of pacis
possitle, aad t..at the vc.tage across aay g.ven se.ies
greep ((ma foay forzticoel canoeltor vrit) is rite s
to bcitweea 1 kv and 2.5 kv. fceercingly, ‘a the
ciscussicn vsnich fclows, a fc:al of three dilferer.:
~.mrers ol series groups ¢. packs wi_ de asou 2!l To
purrases of ‘Justreiion, ¢ the Eosis thae toe vtz ge
across any individual series £ roup is within the veltage
L.aits specified above. For example, a 13.8-kv wye
connected capac.:or bai. < wil e-aploy 7.97-kv capacitor
units, having either 4, 5, or 6 series groups of parallel-
connected packs, with 1.99 kv, 1.59 kv, or 1.33 kv
respectively, normally impressed across each series
group. Similarly, a 13.8-kv delta connected capacitor
bank will employ 13.8-kv capacitor units, having either
6, 7, or 8 series groups of parallel-connected packs.
Escalating phase currents and capacitor-unit currents
are described individually in the following sections for
grounded-wye, ungrounded-wye, and delta connected
overhead distribution capacitor banks.

Groundec-Wye Co.mnected Capacitor Banks. When a
series group of parallel-connected packs is shorted, the
current through the faulted capacitor unit escalates
to %( per unit, where n is the total number of series
groups of parallel-connected packs and x is the number
of series groups shc.ed. In similar fasirion, the phase

= STLLG o bl s s |
[0 7 Tl L e Tery o




GENERAL — Continued

current escalates to [ %( —1] —Ilﬁ + 1 per unit, where
m is the number of capacitor units connected in parallel
in each phase. Using the above formulas, the current
escalation in the faulted capacitor unit and in the bank
fuse can be calculated as a function of the number
of series-connected groups and of the number of groups
shorted. Per-unit current escalation values are shown

in Table 1 for a typical grounded-wye connected over-
head distribution capacitor bank utilizing two capacitor
units connected in parallel per phase. As noted earlier,
when all of the series groups of packs are shorted, the
currents escalate to the available phase-to-ground
fault-current level, as is indicated by the symbol
Id)-g in Table 1.

TABLE 1—Currents in Faulted Capacitor Unit and Bank Fuse for an Evolving Series-Group Failure—1200-Kvar
Grounded-Wye Connected Capacitor Bank Rated 13.8 Kv Three-Phase, with Two 7.97-Kv, 200-Kvar Capacitor Units

Per Phase
el W —]
RIS ML (R (S r [ S | ) ‘_‘ i ih AL U i & B T TSnrts Tuurs it rEC(S B
o P B !
SR M SR I i T G Calted 1 A
o F. b Y = 3i - [ —— TR | R T | T A U T
- ——— - — - - [ l - -
1 1.33 117 1.25 1.13 1.2 1.1
2 2.0 1.5 1.67 1.33 1.5 1.25
3 4.0 25 25 1.75 2.0 15
4 Ip-g lg-g 5.0 3.0 3.0 2.0
5 — lg-g Ip-g 6.0 3.5
6 - - - ls-g Is-g

@ One per-unit nominal capacitor current is 25.1 amperes; one per-unit
nominal phase current is 50.2 amperes.

Note that the per unit phase current is less in each
case than the per-unit capacitor current, until the
faulted unit is fully shorted. The “diluting” effect
becomes more pronounced with increasing numbers
of capacitor units connected in parallel per phase, as
is clearly shown in Table 2. For this reason, capacitor

TABLE 2—Phase Currents for 1200-Kvar Grounded-Wye
Connected Capacitor Banks Rated 13.8 Kv Three-Phase,
Using 7.97-Kv, Capacitor Units

170 vt AHic v uwnan el Jnit
L ~ties Groups . .
T ¢ [ ) . i v v ]
, - 200-17 ar L, ... | 100-({.. Unit, 305" itk Lenes
Shor... Ot Qe )@ [ e e, 0
1 1.13 1.06 1.03
2 1.33 1.17 1.08
3 1.75 1.38 119
4 3.0 2.0 15
5 lo-g l¢-g Y99

(@ Based on capacitor units having 5 series groups of packs.

" S&C ELECTRIC COl'[>A."Y » Chicago

S&C ELECTRIC CA.".\ZALTD. ¢ Toronto

bank fusing is generally most effective when the smallest
number of capacitor units per phase are used—a very
practical concept today with the availability of 200-
and 300-kvar (single-phase) capacitor units.

Ungrounded-Wye Connected Capacitor Banks. In
ungrounded-wye connected capacitor banks, both the
faulted capacitor-unit current and the phase current
escalate step-wise as increasing numbers of series
groups of packs become shorted, just as happens in
grounded-wye connected capacitor banks. Unlike the
situation with grounded banks, however, the voltages
and currents in the unfaulted phases of an ungrounded-
wye connected bank also increase as series-group
failure steps occur. Table 3 on page 6 shows escalating
per-unit current values in the faulted capacitor unit
and in the bank fuse, and escalating per-unit voltage
values in the unfaulted phases for a typical
ungroundec-wye connacted overhead cistribution
capacitor bank utilizing two capacitor units connected
in parallel per phase.

d )‘. I‘ ' ' l
9 v . - 1

Page 5 of 90
August 10, 1992
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TABLE 3—Currents in Faulted Capacitor Unit and Bank Fuse, and Voltage in Unfaulted Phases, for an Evolving
Series-Group Failure—1200-Kvar Ungrounded-Wye Connected Capacitor Bank Rated 13.8 Kv Three-Phase, with Two

7.97-Kv, 200-Kvar Capacitor Units Per Phase

el e N ult e Wi D
T Tror a6 Raes 3 Tl O i [ R g
Jonasof — R e bom - = - - - -
terie T sy~ oo ol I =L
e [T 7T THTTT T OTY e s, |7 T T T _
S e | T WL U 1 1 T LOE i m ‘
ool “1. o i [T | | .
- "o ¥ ) i N "l !
1 1.26 1.1 1.03 12 | 1.08 l 102 | 116 1.06 1.02
2 1.72 1.29 1.08 .5 1.2 1.05 1.39 1.16 1.04
3 2.67 1.67 1.2 2.0 1.4 1.1 1.72 1.29 1.08
4 6.0 3.0 1.73 3.0 1.8 1.25 2.25 1.5 1.15
5 6.0 3.0 1.73 3.28 1.91 1.29
6 | 6.0 3.0 1.73

@ One per-unit nominal capacitor current is 25.1 amperes; one per-unit
nominal phase current is 50.2 amperes, and one per-unit voltage is 7.97 kv.

A comparison between Tables 1 and 3 shows that
the step-wise current escalation in ungrounded banks
is less than that in grounded banks with an equal
number of series groups of packs shorted. Table 3 also
indicates that when all of the series groups in a
capacitor unit are shorted, the phase current escalates
to only three times the prefailure phase current, but

[|‘| e . e

Page 6 of 90
Sugust 1., 16

the voltages across each unfaulted rhase escel~tes o
1.73 times normal. This overvoltage can lead to
capacitor-unit failures in the unfau :ed phases of the
bank if allowed to persist for a time duration greater
than that permitted. A curve illustrating the relation-
ship between permissible capacitor-unit overvoltage
and time is shown in Figure 2.

S&C 1ITTIH O
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Delta Connected Capacitor Banks. In delta connected
capacitor banks, faulted capacitor-unit current and
phase current escalation is similar (but not identical)
to that in grounded-wye connected capacitor banks.
Furthermore, the voltages and currents in the
unfaulted phases of a delta connected capacitor bank
do not change with an evolving capacitor-unit failure
in another phase. Table 4 shows escalating per-unit

Selection Guide for the Protection of Overhead
Distribution Capacitor Banks

current values in the faulted capacitor unit and in the
bank fuses for a typical delta connected overhead
distribution capacitor bank utilizing two capacitor units
connected in parallel per phase. As noted earlier, when
all of the series groups of packs are shorted, the currents
escalate to the available phase-to-phase fault-current
level, as is indicated by the symbol [4.4 in Table 4.

TABLE 4—Currents in Fau..ed Capacitor Unit and Bank Fuses for an Evolving Series-Group Failure—1200-Kvar Delta
Connected Capacitor Bank Rated 13.8 Kv Three-Phase, with Two 13.8-Kv, 200-Kvar Capacitor Units Per Phase

am . sis | I L Y
) ' . h ‘ !
[T " s
1 12 1.05
2 15 1.13
3 2.0 1.26
4 3.0 1.53
5 6.0 2.36
6 lo-¢ Ig-¢
7 — J—
8 —_ J—

oM, L0 !
T e € o~ . { Tiw LT LW >
1 ] I {oin "o -
117 1.04 1.14 1.04
14 11 1.33 1.09
1.75 1.19 1.6 1.15
2.33 1.35 2.0 1.26
3.5 1.67 2.67 1.44
7.0 2.65 4.0 1.8
- lgo 8.0 293
p— —_ Id)_d) Id)-d,

@® One per-unit nominal capacitor current is 14.5 amperes; one per-unit
nominal phase current is 50.2 amperes.

_APPLICATION PRINCIPLES

A capacitor bank fuse {consisting of a fuse cutout and
a fuse link) must be selected for the voltage rating,
the available fault current, and the continuous current-
carrying requirements of the capacitor bank on which
it is to be applied. Since there are a number of voltage,
short-circuit interrupting, and maximum ampere
ratings available, you should choose the fuse cutout
that will meet both your present and your future
requirements. In addition, from the wide variety of
ampere ratings and speeds available, you should select
the fuse-link ampere rating and speed characteristic
providing the optimum protection for the system as
well as for the capacitor units in the bank.

S
LU T
Page 8 ~° T
August 11, 1525

Voltage rating. In general, the maximum voltage rating
of the capacitor bank fuse should equal or exceed the
maximum line-to-line operating voltage level of the
system. In the case of grounded-wye connected
capacitor banks on solidly-grounded-neutral (multi-
grounded) systems, however, the maximum voltage
rating of the fuse need only equal the maximum system
line-to-neutral voltage level, provided that the BIL
rating and the leakage distance to ground of the cutout
mounting are sufficient for the application.

Short-circuit i teriw tir~ rzting. The symmetrical
short-circuit interrupting rating of the capacitor bank
fuse should equal or exceed the maximum available
fault current at the capacitor bank fuse location. When

§'.C ELECTILC CO:i  FilY e Chicaio ' %
.~ ELECTRIC CALl""DALTD. » Toronto . .



_APPLICATION PRINCIPLES — Continued

determining the interrupting rating of the fuse cutout,
it may be desirable to consider the X/R ratio of the
system at the capacitor bank location, since fuse
cutouts may have higher-than-nominal symmetrical
interrupting ratings for those applications where the
X/R ratio is less than the value of 8 or 12 (depending
on the fuse cutout voltage rating and interrupting
current rating) specified by ANSI Standards.® For
applications where the available fault current exceeds
fuse cutout short-circuit interrupting ratings, an
Gverheaa—Pciz-Top 3Suyle 3&C Type 3MI-2G Power
Fuse may be used.

Arrere rati 13 and cpeec cl aracteristic. The ampere
rating and speed characteristic of the capacitor bank
fuse should be selected to:

(1) withstand the normal transient inrush current
associated with energizing £n iso ated car -citor
bank;

(2) carry continuously the highest anticipated capac-
itor bank current, including any increases above
the nominal bank current due to capacitor-unit
manufacturing tolerances, harmonic currents, or
system operating voltage levels higher than the
nominal voltage rating of the capacitor bank;

(3) operate as promptly as possible in response to an
evolving capacitor-unit failure;

(4) protect the individual capacitor units in the bank
against case rupture in accordance with the
applicable case-rupture curves; and

(5) withstand the transient outrush current from the
capacitor bank that results when a nearby
capacitor bank is energized or when a fault occurs
nearby.

These principles are examined in greater detail in
the following sections.

When a single capacitor bank is energized, there will
be a transient inrush of charging current which the
capacitor bank fuse must be capable of withstanding
without operating or, in the case of tin- or lap-joint-
element fuse links, without sustaining damage to the
fusible element. The magnitude and frequency of this
charging current depend upon the total inductance and
capacitance of tae circuit, =s well as the magnitude
of the source voltage at the instant the bank is ener-

|
| i
's. | S&C ELECTR'C C”l'P..."Y & Chici 310
. S&CELE"THCC \.."i . LTD. e Tor tto

gized. When evaluating transient inrush currents, it is
generally assumed that the bank is energized at a
voltage peak, thereby producing the maximum inrush
current value. While the resistance of the circuit
determines the rate at which the transient inrush
current decays—and hence its [?’t—it has only a
negligible effect on the initial magnitude and frequency
of the inrush current. To determine whether the
capacitor bank fuse w_l with.;an’ taese transient
inrush currents, a comparison must be T332 betweer
the high-frequency surge-withstand 1% capaliit;r o the
fuse z.nd the I2t of the inrush cu rent.

In mzaking such a ccmparison, however, ii sho..c be
noted that the aiga-frequency surge-wiiastand %t
canabiity that should be used in evaluating a cepacitor
bari fuse is not the same as its m'riv.um mel:ing I3
derived from taz puolished minimum meliiag time-
current characteristic curve, which is basew. c2 a
frequency of 60 hz. Transient inrush currerts have
frequencies much higher than 60 hz, and these high
frequencies result in nonuniform current dist.ouiion
in the fusible element (skin effect), p.us mechanice.
stresses resulting from the increased electro-magnetic
forces involved. High-frequency surge-withstand It
capability values for distribution fuse links have been
the subject of a number of papers in the literature.
In general, these values are determined through
multiple applications of high-frequency transient
currents, such as a distribution fuse link might
experience when a switched capacitor bank is energized
repeatedly. Available data also indicates that the high-
frequency surge-withstand [°t capability decreases as
frequency increases. Moreover, this withstand capabil-
ity is dependent on the fusible-element material and
construction. For example, the range of high-frequency
surge-withstand 1%t capability values for S&C Positrol
Fuse Links employing silver or silver-copper eutectic
fusible elements is from 15% to 60% of the 60-hz
minimum melting I?t value. Similarly, the range of high-
frequency surge-withstand 12t capability values for S&C
Positrol Fuse Links employing nickel-chrome or silver-
tin fusible elements is from 15% to 35% of the 60-hz
minimum melting [t value. In either case, the values

& ANSI Standard (C37.41, Design Tests for High-Voltage Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and
Accessories,

r= 19190
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cited above are appropriate for repetitive applications
of transient currents with frequencies through 8 khz,
waich is we . 2.0ve those normal.y encouncered when
energizing a single capacitor bank.

Frer =uolsnec tecirical papers, the clowing
clicocan cecarives forihe [Pt el lhe nigh-fremuenc

art essegitance o tae scch gy Cuc,‘u ol
CELD Ll lhelroonias -cec. ‘t.ecol lalorycloolll
g e el 1 esiel to
TEITEETS U
ol J. Clﬁt‘ 2ralis &7 Lo eoroect tve oo oos e-pe o Ly
FUeLT LA SLLLELES, Wil L
.Uzecfa 3.8  c riieoriiiersl
ass u_,;‘l,c r cwertzed CUstriLolior systeris, since
the res'ciance cf tne cirenit tymica.y imits the
.nagritace of tie fool eak of tran51ent cu_rent to
20 T2cert o ess ol tT 2 peek of the uiT o T ped inrush
current.

s in tha

.2l SRRVS O DN

Because of :he irizecanice of the system between the
scurce and the capacitor bank, the I2t of the energizing
inrusne carcentis tymically limitec to a value wall below
the high-frequency surge-withstand ’?t capability of the
capacitor bank fuse. For ex~mple, consider the
energization of a single 1200-kvar grounded-wye con-
nected capacitor bank rated 13.8 kv three-phase, with
twvo 200-kvar capacitor units per phase. For an available
favi-¢ rrent level of 5000 amperes rms symmetrical
(a represerialive vaiue [or ciciribution, pole-top
ceraci.cr “sr fisirg ¢pylzetions), the It of the
trans’zie imrush evrrers, calcu'ated using Egquation 1,
We. ce cn taz cofer of 630 e ere- squared SECONnLS.
Eecmrericon  treulprenalzc 4 -frequency surge-
itastnT %t eope oy of tre capacitor bank fuse wii
range frer B,BED to crer 15,700 ampere-squared

OETES RV . [isisizuiion Capacitor Banks

seconds, depending on the ampere rating, speed
characteristic, and element material of the particular
fuse link employed. Accordingly, it is generally accepted
that transient inrush currents associated with
e. ergizing an isolated capacitor bank are not respon-
sibie for rnuiz~nce meltings of capacitor bank fuses.

(v general, the capacitor ban’- fuse srou’C se selected
based on the xighest onlicipaied capacitor bank
cm;'rert Sroacil :Aiy, th2 ‘_se se.ectz.! sho .2 lzve a
TEXLTIT CceTS T ULl euTreit-cT oy g capability, as
¢leremdiatec rom ic nomint ampere re tir.g, gre~ter
toon Lds aighesy encicipaies culrent level. L oLz s,
tr.ozo, '_,:,t tm2 carucixcr Da“: c..rent must be
L7C TTTLETT YNGTVTL D sTvever, this currert is not sTaply
catived from the capacilior Cenx vcliage and kiar
ra:lngs Tr.2 mexisicex systzm cperaling vo.iage cen
seas "ucas6% o,,ert”ﬂ Tthenyainelvotigrreting
Sl tae cepezicor ban't The cepacitor units themselves
are permitted by the Standards to have manufacturiag
tolerances cf +15% ‘a2 capacitance, and the p-eserce
of harmonics can add as much as 10% to the rms value
of the current. These factors, taken together, would
require that the nominal capacitor bank current,
calculated based on rated voltage and kvar, be
increased by an allowance as high as 34%
(1.06X1.15X 1.1 = 1.34), although an allowance of 35%
is more commonly used.

In practice, however, the operating variables
described above rarely attain the maximum values
listed, and it is likely that they will not all be at their
maximurm values at the same time. For example, the
effect of capacitor-unit tolerance, is usually accepted
to be 8% or less. In addition, harmonic currents are
generally less than the value of 10% cited above—
particularly for ungrounded-wye or delta connected
ce.pacior banizs, ci.ce tere is no pat: for the flow
of ta'rI-7=.ncnic cu rents, or currents at multiples

SPCHELEATTUCC VLY e iR
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APPLICATION PRINCIPLES — Continued

of the third harmonic. Accordingly, somewhat lower
allowances can generally be used. The values contained
in Table 5 based on a reasonable mix of these variables
and will be used for all capacitor bank current
calculations herein.

TABLE 5—Practical Allowances for Operating Variables

| . “y e e i,
i W

i - -

| System Voltage Level® 6% 6%
! Capacitor-Unit Tolerance 8 8
_ Harmonic Currents T 7 2
| Total Allowances 22% 17%

(D ANSI Standard C84.1, Voltage Ratings for Electric Power Systems and
Equipment.

To ensure the ear..2st possible operation in response
to an evolving capacitor-unit failure, the capacitor bank
fuse must have a low ratio of 300-second maximum
clearing current to normal capacitor bank current
because, as was shown earlier, the increases in
capacitor-unit current and phase current are relatively
small in the initial steps of the capacitor-unit failure
process. Additionally, the capacitor bank fuse should
have a steep time-current characteristic in the low-
current region. A fuse having such a time-current
characteristic will operate faster for a given value of
phase current than will a fuse having a slower (less
steep) time-current characteristic.

To illustrate the importance of evaluating fuse link
time-current characteristics when selecting a capacitor
bank fuse, consider, for example, a 1200-kvar grounded-
wye connected capacitor bank rated 13.8 kv three-
phase, with two 200-kvar capacitor units per phase.
Table 6 lists a number of fuse links having different

ool e Chls o
[ oBSANRSINNY » B Ik SUIER

ampere ratings and speed characteristics that would
be considered for application as the capacitor bank
fuse. In each case, the ampere ratings represent the
fuse link manufacturer’s recommendation. For pur-
poses of comparison, Table 6 also lists, for each ampere
rating and speed characteristic, the fusing ratio, along
with the more significant parameters of maximum
continuous current-carrying capability and maximum
clearing current at 300 seconds. Total clearing time-
current characteristic cu-ves for tae fuse .i. ks isted
in Table 6 are shov in Tigure 3 oi 1ge 12. The cuives
in *ig-re 3 illustrate graphically the wife vari=ticns
in cleari..g times for tae various fuse links in the low-
cUITert Teglon.

T~BL = 6—Ch-ractericrics ¢! ‘/arious Cepacitor lank
Fuse Links—1200-Kvar Ground2d-Wye Connzacted
Capacitor Bank Rated 13.8 Kv Three-Phase, with Two
7.97-Kv, 200-Kvar Capacitor Units Per Phase®

Hab
kil at . v
W PRI T oy - oot
herta . ati & S :u|j|e| lt‘_.
- 'iul@ v );:""L , s,
G ¢ I
50K-Sn 1.0 75 125
50T-Sn 1.0 75 122
50K-Ag 1.0 66 117
50T-Ag-Cu 1.0 683 120
60QR-Ag-Cu 12 66 101
65N-Ag 13 66 106
75H-Cu 15 75 132

(D Nominal capacitor bank current is 50.2 amperes. With allowance factor
of 22%, capacitor bank current is assumed to be as high as 50.2X1.22,
or 61.2 amperes.

(@ Fuse-link element materials are identified by means of chemical symbols:
Sn for tin elements; Ag for silver elements; Ag-Cu for silver-copper eutectic
elements; and Cu for copper elements.

® Ratio of capacitor bank fuse ampere rating to nominal capacitor bank
current.

® Manufacturers’ published values based on 25°C ambient temperature.

I
lvz211:790
Ca et 10, 1622
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Figure 3. Totalcliring time-curr:ntcl iracteristic curves for fuse links recommended for a 1200-kvar grounded-wye connected
capacitor bank rated 13.8 kv three-phase, iith t. -2 7.97-kv, 200-kvar c- nacitor units per phase.
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lAPPLICATlON PRINCIPLES — Continued

In order to determine which fuse link ampere rating
and speed characteristic listed in Table 6 provides the
best protection for the capacitor bank, it is necessary
to consider each fuse link’s response for an evolving
series-group failure of an individual capacitor unit.
Clearly, the fuse link that operates with the smallest
number of series groups of packs shorted will provide
better overall protection for the capacitor units in the
bank. If more than one of the fuse links listed operates
with the same number of series groups shorted, the
fuse iin'z operating in the shortest time and thus haviqg
the lowest let-through I°t would be preferred.

The relative effectiveness of the vario—s fuse li~ks
is Lllustrated in Table 7 on page 14. In li.e coluamn
headed “4 Series Groups of Packs,” note that all of the
fu. 2 links under consideration operate waien the th'rd
series group (of four) is shorted. The 656N-Ag fuse link
clearly provides better protection for the capacitor
units in the bank since its operating t_me is the < q1ortest:
only 0.94 second. In the column headed “5 Series Groups

' v | S&CELECTL: > CORLu.LY o Cil™i o
" S&C ELECTLL.U o/l WL LTD. o 't svio

of Packs,” note that the 656N-Ag fuse link operates when
only three out of five series groups are shorted, while
the remaining fuse links do not operate until four series
groups are shorted. Finally, in the column headed “6
Series Groups of Packs,” although a number of fuse
links operate when four series groups are shorted, the
66N-Ag fuse link, once again, provides a higher degree
of protection for the capacitor units in the bank since
its operating time of 3.5 seconds is considerably less
than that of the other fuse links.

Another conclusion that can be drawn from Table 7
is that s_ver- or silver-copper-eltectic-e.c.nent fuse
links wi” ¢ perate faster at a given valie ¢ "current taon
w.il tin-e’ement fuse links of the same ampere rating
anc. sdeed characteristic. This is due, in part, to the
cmeler tolerances in aelt'rg cirrent that cen be
~chieved vrith silver- or e'lver-cosper-ettectic-€ € nent
fuse links (10% in terms cf current) as compared with
tae to.crances il. r.eiting current normally associated
with tin-element fuse “in"s (20% in ter:s ¢ fcoert).
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Capacitor Bank Rated 13.8 Kv Three-Phase, with Two 7.9
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TABLE 7—Performance Characteristics of Various Capacitor Bank Fuse Links—1200-Kvar Grounded-Wye Connected

7-Kv, 200-Kvar Capacitor Units Per Phase®

"

[ l 3

il

50K-Sn
50T-Sn
50K-Ag
50T-Ag-Cu
60QR-Ag-Cu
65N-Ag
| 65 Std.-Ag
75H-Cu

D SEDI

* % %,
R .4

50K-Sn
50T-Sn
50K-Ag
50T-Ag-Cu
60QR-Ag-Cu
65N-Ag
65 Std.-Ag
75H-Cu

*

91.8

¥ T %

69.2 67.3

81.c 76.5

S R

»*

300
405

50K-Sn
50T-Sn
50K-Ag
50T-Ag-Cu
60QR-Ag-Cu
65N-Ag
65 Std.-Ag
75H-Cu

255
24
14

330

153.0

107.1 91.8

% % T % % % % %

[
* b % % %

% kb Ok % %

50K-Sn
50T-Sn
50K-Ag
50T-Ag-Cu
60QR-Ag-Cu
65N-Ag
65 Std.-Ag
75H-Cu

]d,—g

7.2
0.79

183.6 122.4

0.59

3.9
0.83

50K-Sn
50T-Sn
50K-Ag
50T-Ag-Cu
60QR-Ag-Cu
85N-Ag
65 Std.-Ag
75H-Cu

214.2

47
12

W

1.
0.35

® Nominal capacitor bank curr2nt is 50.2 amperes. With allowance factor
of 22%, capacitor bank current is assumed to be as high as 50.2X1.22,
or 61.2 amperes.

@ Fuselink element materials are identified by means of chemical symbols:
Sn for tin elements; Ag for silver elements; Ag-Cu for silver-copper eutectic
elements; and Cu for copper elements.

(® Fuse link time-current characteristics have been adjusted to reflect

preloading by the prior-step escalated current. While such preloading
reduces the total clearing time (and consequently the I?t in the faulted

Voo

[V 21002

Sogestl Lok

\

capacitor unit) for a given number of series groups shorted, it does not
cause the fuse link to respond at an earlier step in the series-group failure
process.

® Let-through A? in faulted capacitor, beginning with the particular
series-group failure which results in enough current - ozzrate £z fuse
link.

*  Fuse link does not operate.

B Fuse link operated one step earlier in the series-group failure process.
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| APPLICATION PRINCIPLES — Continued

The reason for the effectiveness of the silver-element
“N” Speed fuse link, as compared with the other fuse
link speeds evaluated, can be seen by studying their
total clearing time-current characteristic curves in the
relevant range of currents. Figure 4 on page 16 shows
the fuse link total clearing curves and the currents
associated with various numbers of series groups of
packs shorted for the example from Taklz 7 involving
six series groups of packs. As can be seen frc.x Figure 4,
tne 6511-Ag fu o _pks ower 300-secchil mexilum
Jrerrg orrert ~ad welatively steer time-nurrert
cheracteriscic result in i%s ..aving ti.e chortest resonse
ti.az for an evo./ing series-group fali.ce. A erler

S0 e o to2 cazneiicr osnk retirps evd

» S&CELT TIC .l v e Gy
ool S&CEN_ AN L L e i iy

configurations listed in the selection tables showed that,
of the fuse links recommended, the “N” Speed fuse link
provides superior protection in 70% of the cases.
Accordingly, standardization on the “N” Speed fuse link
for distribution pole-top capacitor bank protection will
result in excellent protection against case rupture for
the capacitor units in the bank.

#® The total clearing time-current characteristic curves illustrated in
Figure 4 have not been adjusted (reduced) to reflect preloading by the
prior-step escalated current. Accordingly, clearing times obtained by
inspection from Figure 4, for any given number of series groups of packs
shorted, will be greater than the clearing times listed in Table 7, which
reflect the effects of preloading.
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IAPPLICATION PRINCIPLES — Continued

The next step in the selection process is to verify that
the capacitor bank fuse ampere rating and speed
characteristic determined as described earlier will
protect the individual capacitor units in the bank
against case rupture. This is done by comparing the
total clearing time-ci rrent characteristic curve of the
fuse with the case-ruptore curve appropriate for the
capacitor units employed. Case-rupture curves are
pusushed by the various capacitor maazlacturers and
ill:ztrate te sroba> ity ¢° case rugture for virisls
time and current rei~ticrsaips. A cese rootere G
generally defired as anry opening of the fau.czd
capacitor ui't’s case—from a cracked sez .. or bush.r.g
seal to a violent bursting of the c3ze. F5 - a krie” “story
of the case-rur.:ure curves, see the box below.

In corr paring the tot~l clearing curve of ;".e ce 3¢ zitor
bank fuse with the appropriate case-rugcure cvrve, you
will notice that they li.tersect at some L gh value of

Focinr oo Ges=-liu e Limes

Historically, the case-rupture curves that were
available in the Standards® and from the capacitor
manufacturers illustrated selected probabilities of
case rupture, that is, the curves showed the time-
current relationships for a 10-percent probability of
case rupture, a 50-percent probability of case
rupture, and a 90-percent probability of case
rupture. These curves further delineated regions or
zones with different relative degrees of protection
provided to the capacitor units in the bank by the
capacitor bank fuse. For example, if the total clearing
time-current curve of the capacitor bank fuse lay
to the left of the 10-percent probability-of-case-
rupture curve, the resulting protection level was
referred to as “safe zone” protection, and within the
safe zone, usually no greater damage than a slight
swelling of the case would have been expected.
“Zone 1” protection, bounded by the 10- and 50-per-
cent probability curves, was considered su’:cule for
locations where case rupture and/or fluic lealzage
would present no hazard. “Zone 2” protection,
bounded by the 50- and 90-percent probability
curves, was considered suitable for locations which
ware chosen after careful consideration of the
possible consequences associated wit> vi:ert
r-ooure of the case. Finaly, “Haza-dous Zone”
protection was considered unsafe for most a:2li-
cations since the case could be expected to

. Ui ELIZCGUAIC CULF HY e o .
SOC ELEGVRIT GOl TAALS T e T

current, and that they may or may not also intersect
at some lower value of current, depending on the
capacitor bank connection, its configuration, and on
the particular type of capacitor units employed (i.e.,
paper-film or all-film). Because capacitor-unit case
rupture can result from low-magnitude faults persisting
for an extended period of time, as well as from high-
magn:;ude fa_.s, tae low-current and high-current
intersections should be ev-u-ted se: “rate.y.

Low-c.. suiticnlis. T:.e r resence (or absence) of a low-
cu~ent intersection between tt 2 total c_zai’ag curve
of the cepaciicr Serk Iuse erc “he case-rustire cuve
has largely cee.. ignco2 in tie paci wl.ea selzctin~ a
E-=- fusz Tr ¢.ler vham ongro...dec-wye connected
capacitor banxs, or which th= fa't=C cas-eitor-2i;
cu.rent is .r.li2a to three times the actrzl capac o
bz cucre.t. Foo .. grc acad-wye cerr.zcted banks,
it »7as usua_y reco trenzz2d tlat the cajraci:or Lanz
fuse simz’y be se.ccted to c =ar three-‘w=s “oric.

e A

phase currer.! i.. £50 seconis or .ess, and t..at a fuse

rupture with sufficient violence to damage adjacent
capacitor units and other equipment.

Because overhead distribution pole-top capacitor
banks are installed in locations accessible to the
public, protection against capacitor-unit case
rupture is even more important than if the bank
were installed in a more controlled environment,
such as in a distribution substation. For this reason,
it is now widely recognized that the capacitor bank
fuse should be selected by reference to the 10-percent
probability-of-case-rupture curve. In fact, the
Ne.:ional Electrical Code® requires that the fuse be
so selected, for capacitor ban’~ inst=iations w'thi-
Code jurisdiction. Furthermore, manufacturers of
hlgh-voltage capacitor units are increasingly su>-
plying only a single probability-of-case-rupture curve
to their customers, which in many cases is even r e

ru: ure ct.rve described above.

¢ USA Standard C55.1-1968, “Shunt Power Capacitors,” contained
generalized case-rupture curves, as described above, for 25-kvar,
50-kvar, and 100-kvar capacitor units. This standard was superseded
by ANSI/IEEE Standard 18-1980, “IEEE Standard for Shunt Power
Capacitors,” at which time the case-rupture curves were removed. A
working group has been formed to develop new case-rupture curves
which may be included in future revisions of this standard.

B Article 460-25(d), 1990.

T } . g . e
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so selected should thereby prevent the faulted capacitor
unit’s case from rupturing. Analysis of recent field
experience, however, has shown that capacitor-unit
case ruptures can indeed occur under low-fault
conditions, regardless of the capacitor bank connec-
tton—including ungrounded-wye connected capacitor
banks protected by a fuse link selected using the “rule-
of-thumb” method described above. Accordingly, the
presence {or ~ktsence) of a low-current intersection
between ti.e total clearing curve of the capaciior bank
fuse and the case-ri ptire ziove shoull be evaluate?
for each czpac’ior cank "Using ~prlication.

When cemoeriag tre totz! cealirg curve ¢ the
capacitor ban’z v se with tie case-ruptire curve in .e
low-current region, recall that if the capaciicr barl
is wye ccanected :isith _au.tin.2 casaciic: _rits in
parallel in eac phase oris ¢ 2 ;a ccainzctec, the feoled
phase current ar< the faulted capacitor-unit corrent
are not equal unti. the last series group c¢f packs is
shorted. As a consequ:2nce, tue totz. c.earing tiic2 of
the capacitor bank fuse (which responds to faulted
phase current) should be compared to the time
permitted on the capacitor unit’s case-rupture curve
for the faulted capacitor-unit current. This isillustrated
in Figure 5 based on capacitor units having a total of
six series groups of packs with the faulted unit having
four series groups shorted. As a general rule, capacitor-
unit case rupture will be avoided if, for all number
of series groups of packs shorted, the total clearing time
of the fuse is less than the time permitted on the case-
rupture curve, at their respective current values.

Because the total number of series groups of packs
in high-voltage capacitor units is not published and
varies from manufacturer to manufacturer, the results
illustrated in Figure 5 should be considered somewhat
tentative until the same comparison can be made for
other possible numbers of series groups of packs. As
noted earlier in this publication, it is always good
practice to evaluate various numbers of series groups
of packs, based on the assumption that the voltage
across any individual series group is between the
generally acceptec va.ues of 1 v and 2.5 kv.

If the total clearing time of the capacitor bank fuse
is greater than the tir..e indicated on the case-rupture
curve, for one or more numbers of series groups of

capacitor unit’s case may rupture. The actual prob-
ability of case rupture, :c wever, cer.nz: be leterinine
in absolute terms for a nurber of reaso-s. Of particul-.-
significance is the fact that there is no way to know
how loi.g t v/il: take for the evo.ving series-; roLx failure
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Selection Guide for the Protection of Overhead
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process to advance from one shorted series group of
packs to the next. As described beginning on page 3,
paper-film dielectric capacitor units tend to fail quickly,
usually resulting in sufficient phase-current escalation
to operate the bank fuse before the faulted unit’s case
actually ruptures. Series-group failures in all-film
dielectric capacitor units, however, tend to develop over
a much longer period of time, with the result that the
faulted unit’s case can rupture simply due to the
increase in internal temperature aad - ressure resulting
fror- *h2 rcr2es3ed cuarrat floy. Moo thec: r2asons,
evaluating t~e -Hrobabiity ol case rr_ture waen
selecting a capacitor bank fuse re~uires careful
cons.zzration. /o u may .vizn to ccnellt tre capecilor-
urit mervfacturer for guidance.

Aiglren L 2at T Joodac by ale 13 eolta sled
cipgcizny ol Alctough nost capacitor-unit
ruptres in t.ese banks begin as slcviy eve v'ng series-
group failures, as described atcve, there are a nu.ber
of conditions which can occur weerein the fau.ted
capacitor unit will be exposed to ex‘~eme.y 1ig.
currents—on the order of the available fault-current
level:

(1) one or more series groups of packs may fault
directly to the capacitor unit’s case (either alone
or by first promoting pack failure in adjacent series
groups);

(2) the capacitor unit’s case may bulge as a result of
the gas generated by previously shorted series
groups of packs, such that the dielectric fluid level
drops below the bushing terminal connections,
resulting in an internal flashover; and

(3) the evolving series-group failure process may
continue to the point where the last series group
of packs is shorted before the capacitor bank fuse
operates.

For any of the conditions described above, the faulted
phase current and the faulted capacitor-unit current
s7ill be t e same, and will equal the available phase-
to-ground fault-current level in a grounded-wye
connected capacitor bank, and the availab.2 phase-to-
phase fault-current level I~ a d 2lta cora.€ 2te | ¢z pacitor
bank. Therefore, to protect the capacitor units in these
banks against case rupture, they should be applied only
whare the laz.lyurd grhase-to-grouad aad phase-to-
phaz: fault-current _2vels, resy 2ctively, are lower t-a.,
the favlt-current vaiuze ~t *vhich the cia’ clea-ing time-
current characteristic curve of the bank fuse and the
case-riz.ure c.rve rlersect. See Figure b.
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FAPPLICATION PRINCIPLES — Continued

If the available fault-current level is greater than the
maximum fault-current level for capacitor bank
protection (for a properly selected capacitor bank fuse),
the capacitor bank, as configured, cannot be adequately
protected by fuse cutouts. For this situation, you may
wish to consider either one or both of the following
alternatives: (1) use larger individual capacitor units
in the bank, or units of a different construction type
or from a different manufacturer, which may yield a
higher maximum fault-current value for capacitor sark
protecticn; or (2) uce partial-range (baclkun) current-
limiting fuses in series with the fuse cutouts. More
expensive full-range current-limiting fuses may also be
considered for the capacitor baxk fuse. The use of full-
range current-limiting fuses has some significant
drawbacks, however, since their time-current charac-
teristics normally require that such a large ampere
rating be used that they provide virtually no protection
against evolving series-group failure. In addition, if
current-limiting fuses are employed, either partial-
range or full-range, the available fault current must
be of sufficient magnitude to melt the current-limiting
fuse in one-half cycle or less for the fuse to be effective.

As discussed earlier, to achieve prompt isolation of a
failing capacitor unit, and thus minimize the probability
of case rupture, the smallest practicable capacitor bank
fuse ampere rating should be selected. A capacitor bank
fuse so selected, however may nuisance-melt when
exposed to the transient outrush currents which occur
under the following situations: (1) when a nearby
distribution capacitor bank is energized repeatedly
(commonly referred to as back-to-back switching); and
(2) when there is a system disturbance such as a nearby
fault.

These two situations are analyzed individually in the
following sections for grounded-wye connected capac-
itor banks, using a technique similar to that described
on page 10 for evaluating energizing inrush currents.
It should further be noted that the duty imposed on
bank fuses applied on ungrounded-wye and delta
connected capacitor banks is equal to (in one phase)
or less than that associated with grounded-wye
connected banks. Accordingly, the procedures and
concepts which follow are appropriate for all capacitor
bank connections.

1. Capacitor Lar.ac o truch [l e.erizir 'alea L)

capacitor 2.0l o wk-to-ce: Coltchiy ). YWhen a

cape zitor bank is erergized in parallel with an

B LR TN EF RS T R B
Fire200 C
Aucnist 10, 1200

Selection Guide for the Protection of Overhead
Distribution Capacitor Banks

already energized capacitor bank, the capacitors in
the energized bank will discharge, through the
preloaded bank fuse, into the newly energized bank.
While the inrush current from the system is limited
by the impedance (primarily inductive reactance)
between the source and the newly energized bank,
the high-frequency transient outrush current from
the first (already energized) bank is dependent only
upon the surge impedance of the discharge path.
Thus, it is a function of the equivalent capacitance
o’ the two banks, the totel irductance of the
discharge path (i.e., the inductance of the conc uctors
between the two banks and the inductance of the
cepacitor banks themselves) and, as noted earlier,
t"e magnitude of the voltage at the inst-nt the
seccd bank is energized.

If the high-frecvency svrge-withstzc 1%t caz 2ol -
ity of the capacitor bank fuse is known, ¢long with
the equivalent casacitance of the circuit, and the
line-to-ground voltage, the minimum equivalent
circuit inductance L required between the two
capacitor banks to avoid nuisance operation of the
fuse protecting the first bank can be calculated using
Equation 1, but expressed in the following form:

13.7 B4 C8

Equation 2 L = (TLe

Henrys

Then, for a specific conductor size and configuration,
with a known inductance per foot, the corresponding
mintmum line length between the two capacitor
banks can be calculated.

Figure 6 illustrates the use of Equation 2 for
calculating the minimum distance between two
600-kvar grounded-wye connected capacitor banks
rated 13.8 kv. According to the calculation, the two
capacitor banks can be located as close as 69 feet
from each other, and not result in a nuisance
operation of the fuse protecting the first bank, when
the second bank is energized. Since overhead
distribution capacitor banks are generally separated
by considerably more than 69 feet of conductor—
two or more pole-spans of conductor being typical—
nuisance operation of capacitor bank fuses due to
switching of distribution pole-top capacitor banks
is not considered to be a major problem. It is,
r27etheless, a facto~ thet srovld be corsidered “or
each application.
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DATA
Capacitor Bank: 600 Kvar Three-Phase, 13.8 Kv Three-Phase
Self-Inductance: 2.0 X107¢ Henrys Per Phase
Assumed Bank Tolerances: plus 6% in voltage, plus 8% in capacitance

Capacitor Bank Minimum Melting 12t (60 hz) = 4860 A2 Sec

“Fuse: Preload Adjustment Factor: 0.677 (See Note 1)
High-Frequency Surge-Withstand 12t Adjustment Factor: 0.33 (See Note 2)
Conductor: Inductance: 0.256 X 1076 Henrys/Foot typical for 336 through 795 kc mil ACSR, with phase
spacing 2 through 4 ft.
C 1 |265 (kvar¢)] _ 2.65(200) .
CeEQq =7=3 [ E = “5(7967)2 = 4.18X107 Farads (See Note 3)

I2tHF = (60 hz I2t) (Preload Adjustment Factor) (High-Frequency Surge-Withstand 12t Adjustment Factor)
= (4860) (0.677) (0.33) = 1086 A2 Sec

13.7(E)4CEQ)®  13.7 [V2 (1.06) (7967)]" [(1.08) (4.18x 109) ]° .
- (12tHF)? = (1086)2 = 21.74X107¢ Henrys
Inductance of Discharge Path — Self-Inductance of Banks

Conductor Inductance Per Foot

_ (21.74X10°8H) — (4.0X1078H) _
= 0.256X 1076H/Ft. = 69 Feet

Distance =

NOTES
1. The preload adjustment factor is used to reduce the high-frequency surge-withstand It capability value of the capacitor bank fuse to reflect
its carrying phase current prior to the energization of the parallel bank.

2. The high-frequency surge-withstand 1%t adjustment factor is used to reduce the 60-hz minimum melting I?t of the capacitor bank fuse to reflect
the nonuniform current distribution in the fusible element (skin effect), plus mechanical stresses resulting from the increased electro-magnetic
forces that occur when the frequency of the transient outrush current is significantly higher than 60 hz. As noted on page 10, the high-frequency
surge-withstand [?t capabilities of distribution fuse links are generally applicable to frequencies through 8 khz. For back-to-back switching
applications, however, the frequency of the outrush current can sometimes be greater than 8 khz, which requires that the I’t capability of
the fuse be reduced even further. Such an adjustment was made in this example based on a frequency of 16.7 khz.

3. CEQ is the equivalent capacitance of the discharge path, recognizing that the capacitor units (in each phase) in each bank are connected
in series when the two banks are paralleled.
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APPLICAT.ON PR.NCIi>_ES — Continued

If a capacitor bank is energized by a switching
device that is not multiple-prestrike-free, or de-
energized by a switching device that is not restrike-
free, the voltage E in Ecuation 2 can e two (or
more) times that normally encountered when
energizing a c ischargec cap-citor bz . Tt s results
in a 4-times higher I?t value and a  6-:mes greater
mir.mum recuired oistance bel.veen a2 t.vo
ce sacitor bz rks. T erefcre, where Cc.oo2 ce cacicr

sermspsTing is recvited, i T very Svoortent that
or.lj ~ult 1,W nrestrike-free and reciri :e»free
gwilzles Ce applied as caelllor 2oaL £.700C..538 Ll

tastlctrize-ree opert iyl de rantallal [y ITIo T
servicing.

Sepazizor cerlr oo r Do oo v e nen
a aut coeurs ¢ tho s TenT an "ﬂer.L =3
aistricadicn cepac.icr ban 7 tae capacilor ceninyil
c.scharge throagh tae Srecacea nan. llse Lnlo tae
far_..For is:iitveiior,tael?to s 26 %musr caret
frein thie cewvacitor ba~"t is evercenc nor tre

ecuiva.ent .rsedance of the circuit conductors
between the capacitor sarit ai.c th2fa_g, t..e t,oe
of fault, and the magnituce of the vc tage at the
instant the fault occurs. For the purpose of this
discussion, a line-to-line fault will be assumed since
the result is a higher outrush I?t through the bank
fuse than would be obtained based on a line-to-
ground fault.

i Jendo Ly
ESURTR W O [V

e [ Selection Guide ‘ort .2 P-o'2c¢’ici1 of Cvertize:
CisZribution Capacitor Banks

The minimum required distance betx.een the
capacitor bank and the fault to avoid -uisance
operation of the bank fuse can be calculated using
Equation 2. Nciz, however, that ./hen calculatl..g
the distzr.zce to a lla2x-to-ine fe_t to2 i e-to-line
Voltage —1ust oe usec re ;her than t. e l:*le—tofgrou‘ﬁ

Vo ac‘ja:e:.; cazocitor darnss. Also, tre diclarce
cioculitel 13 based o th2 telel oo nluiziznize,

D~ fem T EJR A ca e ek -~ .~
g~ itoiofes rooris casre, the inauzierze ¢t

\,suar 22 to lne i

act,u_y che-na ol tnetiiel lstance caz el

Rl 2 frcealz-
“,ung the i iy e bet- . €C0- trar
groLnt ed- fye ccl..ecsed cacacl Lenl rated
13L Z/ernl oofes.oynti-lrracl Az rzied a
Urago-livefollesr sorut s cioseas (£7 et Mo
the cepez’icl Bamlg, an’ neh resiloin a Lisence

opera.on 2l l.eca, aciic da o luse,

pecevse Vs Irmpess s2 to pred’ct the ‘oo lon
¢~ frequency c. occurrence ¢l line aw s, a certain
crobudlityc 22 aazeoclraions i L2 Zecered
when fusing overhe~ ¢'strsutisn capac‘ior banks.
This risk is actually fairly small, since line faults are
relatively infrequent, and these il.at do occur must
be within a certain distaiice _ror- the ce.sacitor 27k
to result in sufficient 12t to operate the bank fuse.




“APPLICATION PRINCIPLES — Continued
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DATA

Capacitor Bank: 600 Kvar Three-Phase, 13.8 Kv Three-Phase
Self-Inductance: 2.0X 1078 Henrys Per Phase
Assumed Bank Tolerances: plus 6% in voltage, plus 8% in capacitance

Capacitor Bank Minimum Melting 2t (60 hz) = 4860 A2 Sec

Fuse: Preload Adjustment Factor: 0.677 (See Note 1)
High-Frequency Surge-Withstand I2t Adjustment Factor: 0.49 (See Note 2)
Conductor: Inductance: 0.256 X106 Henrys/Foot typical for 336 through 795 kc mil ACSR, with phase

spacing 2 through 4 ft.

cC 1 2.65 (kva@] 2.65 (200)
C = LT =X = = |~
EQ 5 =5 [ e 5(7967)2 = 4-18X10°6 Farads (See Note 3)
I2tHF = (60 hz I2t) (Preload Adjustment Factor) (High-Frequency Surge-Withstand 12t Adjustment Factor)
= (4860) (0.677) (0.49) = 1612 A2 Sec
~ 137(B)4(CeQ@)®  13.7 [V2(1.06) (13,800)]* [(1.08) (4.18x10)]° .
L (12tHF)? - (1612)2 = 88.8X 107 Henrys
) Inductance of Discharge Path — Self-Inductance of Bank
Distance =
2 (Conductor Inductance Per Foot)
_ (88.8X1076H) — (4.0X106H) _
= 2 (0.256X10sH/Ft)  — 166 Feet (See Note 4)
NOTES
1. The preload adjustment factor is used to reduce the high-frequency surge-withstand It capability value of the capacitor bank fuse to reflect

its carrying phase current prior to the phase-to-phase fault.

2. The high-frequency surge-withstand I?t adjustment factor is used to reduce the 60-hz minimum melting I?t of the capacitor bank fuse to reflect
the nonuniform current distribution in the fusible element (skin effect), plus mechanical stresses resulting from the increased electro-magnetic
forces that occur when the frequency of the transient cutrush current is significantly higher than 60 hz. As noted on page 10, the high-frequency
surge-withstand I°t capabilities of distribution fuse links are generally applicable to frequencies through 8 khz. However, the frequency of the
transient outrush current into a nearby fault can sometimes be greater than 8 khz, which requires that the I?t capability of the fuse be reduced
even further. Such an adjustment was made in this example based on a frequency of 8.3 khz.

3. CEQQ is the equivalent capacitance of the discharge loop, recognizing that the capacitor units (in the affected phases) are connected in series
when the phase-to-phase fault occurs.

4. The distance calculated is based on the inductance of the discharge loop, which includes the return path from the fault location; therefore,
the distance must be divided by 2.
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THE FUZ =2 SELECTIO.| TABLES

As describec in the foregoing text, the selection of a

capacitor bark fuse amere rating and s>eed chare z-

teristic involves cong:: 2r-tion of all of the “clowing

factors:

(1) Tr.2 normal trer:icrt ‘=rUs™ cuivrer: £3sccig 20
vrth energizing o scltted cepacitcr Henly

(2) Tf.a flg st :__Li:,;%:c: c,»::htt TUgT L T,
el fing ery oitceo g2 {ae nemint. ban™
curveal (w2 iT caraciiirounil nozioalectacing
tc.2razices, neL s "l'“cm“e-.“s CILJLIT :

A Atk
ere 2l 2aICNC

’.'y.‘,(dg_ﬁ LIS -_;_, L2
voltage;

(3) -..2 syt lgetate 82 proT iy as posiis.e in
TECTITGE S0 an €75 D €antaull il MLre;

(4) The ~gre. 2. Thosteciign yrovii el o are rindtal
cmyEzor i S5 t”le UETLl agnince case rugsace
in accorda.ce .sita l..e gprlizarz.z case-rupture

curves; and

(5) The transient ouiush current frem vne capacitor
bank that results w>>n a nea-vy czpacitor bank
is energized or when a fau : occurs nearby.

The fuse selection te - _es - ~esented in this publication
reflect consideration of all of these factors, and permit
the direct selection of the capacitor bank fuse, thereby
elitminating thz need to perfor:a complex calculations
or graphical studies. The tables list, for each capacitor
bank kvar rating and configuration, a choice of fuse
link ampere ratings and speed characteristics that will
withstand the transient energizing inrush current
associated with the capacitor banks shown, and that
will carry continuously the anticipated capacitor bank
current, including any increases above nominal bank
current due to capacitor-unit tolerances, harmonic
currents, or system operating voliage levels higher than
the rated capacitor bank voltage. In addition, the fuse
links listed will cperate as pro:a::ly . possible
response to an evo_ving capacitor-unit felure, :1d will
protect the individual capac’ -or units in tie bank
against case rupture in acco. dence ".72ia the a_)')ro~
priate p‘oL o ly-c ~cose-raotre cuve. Finally, t
fuse Jir's3 I'ste’] w'l withkstand the transient outrush
cu-rent frcm th2 capacitor ban.: th:at reculls vwne.. a

LearLy capalilor leloz (of trhaolina vsr oniing erl

cnnﬁgm_a ion) I enirgiucd

o celaction Guiitle “cr the Protecticn o7 Overhezd
Jictributica Cripe

citor Cenis

S&C Positrol Fuse Links possess the performance
characteristics and quality that make them especially
suited for the simultaneous satisfaction of all of the
selection criteria. These time-proven fuse links are
available in a wide variety of ampere ratings and speeds,
per.aitting cl'wse fusing Jor _nax’mum ceracitor bar.:
protoctio. /7 their time-currer: ¢ cracteristics are
precise,w' con. y 10%-ote” teierance in .az2lling current,
compared to til.e 20% (<o greater) tclera:ce of otrer
fose ks (20% und < ’)% recc2ctively, 1120Ts 57 whnee).
Tacguszofthese Tavrov SoLere '\"eo, Tositrol fuce Lirls

cen de co mted o o recpo .l Taster togi. ciner Tuge
dnlselconn oara;le LoEferdiiagencoosssld re st g
inbetiioerz ororeitterriooesit Gt oI teitn
bank.

Excertora cere rth2 c2l’gr w0 TaorTezivee o7

S&C Foeare” ™
accarsie wain reczact to :l'.s g
r.e.tig tine-ceorznt :
E_-a‘ocnascs w;_ei b N ek
is ¢cnizved prircipaly tarough the design ard
constructior‘ cZthe fusil..z element. T2 fusible el210er.ts
SZC Positrol F122 _insare cré»m ti72agh precision
dles to very accurate diameters. And Positrol Fuse Links
feature solderless construction—terminals are swaged
on to produce a permanent connection that is
unaffected by vibration, corrosion, or aging.

se Limis gearaniees tant talr are

S&C Positrol Fuse Links have been demonstrated
through exhaustive testing to possess superior high-
frequency surge-withstand It capabilities and to be
nondamageable when subjected repeatedly to power-
frequency current surges that heat the element nearly
to the severing point—characteristics which make them
particularly well suited for application on overhead dis-
trioution capacitor banks. Unlike tin- or lap-joint-ele-
ment fuse links, Pos :rol Fuse Links will not “sneak out,”
that is, operate for no ap parent reason due to otherwise
harmless inrush or outruch currents, because of the
cumulative effects of surge cu. ~ents, load cycl'ag, vibra-
tion, and aging. Such sn-akouts irpose tae inconve-
nience of needless capacitor :-..k outages, with tl.e
attendant drop in power factor and line voltage in the
vicinity of tl.e isc.atec ca»y-citc~ ba 7, as wzll as the
cost assoc’~te itk "oca~r 7 anc reri .cmg the “use lir..x.
In add:ion, the prcvey nondainageability i Posiiol
Fuse Lir.s zro7ices < 2 2reding economies 2lczretheie
270 Ze3 to reviece vrt own coryor inm Twgr Pris
O SU3picior cicavagelclcv'rza’ “se Ink creration.
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| THE FUSE SELECTIOi" TABL S — Cortinued

Once the capacitor bank fuse link has been selected
as outlined in the section entitled “How to Use the Fuse
Selection Tables” on page 88, it is necessary only to
determine that appropriate fuse cutout type based on
the voltage rating, short-circuit interrupting rating
(considering the maximum anticipated ava_e 3.2 fault
current at the capacitor bank location), and rr aximu
ampere rating required. As can be seen from Table 45
on age 86, C&C Type XS Fuse Culouts are oifered -
o r._rxber o) voltage, s ort-cirelll lnlerrooing an’
WEXITIUT AT pe e rES ngs, o virg 70U Lo E26T 2T iy
e, tue fise cuccat to t.e load- enc fault-current
.eve.c of yc w partlc e.o appi-catioin.s. T2 symmetrical
short-circ it lrtersining rad___c; Litel i Tas.2 45 re
basec ¢~ Z/R ratio o7 C or 12 (7=pendirg o~ toe
e.oage ra‘:ing and wnlersuzing curcent refing ¢l tle
fuse cutell) as cpecilac oy £a Tl Tternzarcss Ilgler
sy’i‘"’ et~"cal iiltﬁ“‘ Lhirg rzt ngs eTT of course, ¢t
2 crves 1
Flgme 8 ¢ sog= 87 L:.'; Cate the symmetncm relings
¢.Tyr 2 XS “use Cuto. s at oter 22/ retios.

The fuse selection tables presented in this publication
were developed in accordance with the application
principles previously discussed. In applying these
principles as described, it was, of course, necessary to
make certain decisions and assumptions, all of which
are outlined in detail below. For easy access to this
information, it is arranged in the following sections in
the same order as the subjects appear in the fuse
selection tables.

Capacitor Danl Ivar lat'iy 3. The table on page 89
serves as an index to the fuse selection tables applicable
to grounded-wye, ungrounded-wye, and delta con-
nected shunt capacitor banks rated 150 kvar through
3600 kvar three-phase, and applied to systems having
voltage ratings from 24 kv through 34.5 kv. Only
capacitor banks using a single se.ies grou of no more
than six parallel-connected sing.>-p..zse capacitc-
units in each phase are covered in this publication.
Capacitor banks having multiz’e series groups of
capacitor units are ~ot usua.ly a>>iied in crernczed
cdistrib..cion syster.s, ¢n her.ce _ave rot bien
co~s'Cered. The capacitc~ baris covercd ™ :his
publication have been configured ucirg inll-igual
capz2ilcr Jnlls having different cerstractica types

)
[
wan

.e
LAY

!

(i.e., paper-film or all-film) and from a variety of differ-
rent manufacturers. Specifically, the following capacitor
units were considered in developing the fuse selection
tables: General Electric Dielektrol™ (paper-film con-
struction) dated October, 1977 and Dielektrol ITII™ (all-
fi.a construction) dated Septemoser, 1978; McGraw-
Elison Tyoe ES (g71-film const “i-tion) dated January,
1977 ar < Type E/. ("-fim construct’sn) Czced Marcel

15C8; Sanga.ao Cz.2ctrol I ( baer-film constructicl) and
Cr2cao o (e nerrniiriction) ernd A23 (el

s Dy

Forae) "erico: \3 Dem-Uit oconsttUetion) coted

overmcer, 1221 anw Fim-Var (a-lia conooruci’on
czed Avgust, LECH. Ll s ass..o2c tast cazaciler okl
erp.Cril Loy oshlctel vane (s';__ur P
Tngrouec ) eve 7o sage rinsgs ecusy totr 2 v omiiral
Mre-toolealla. vollape rellg Cf tha oystea.. Clanerly,
v lelsuian et cavaclior 2nlts exnleres 1o della

corneciel easneticT e s hvve v:jt"ge re s
tc the novire, hhe-to-inevillageradrgote 5,0

CooTigtiy 0 DeTe v T LT lTIoill

Aenis. Ir craer to verily hat t}" ¢ peTiot tant fase
w/ill zrclect the individual capacitor units in Znz zaak
ageinst case ruptire as a result of low-current faults,
the total clearing time-current characteristic curve of
each bank fuse shown was compared to the probability-
of-case-rupture curve appropriate to the capacitor
units employed. As noted earlier, however, the
capacitor-unit failure process leading to case rupture
is extremely difiicult o quantily—particularly in ine
low-current region. For this reason, among others, there
is very little, if any, similarity in the way capacitor
manufacturers illustrate probability-of-case-rupture
curves for their units. For example, one manufacturer
may publish a case-rupture curve for a particular unit
that stops at a current value corresponding to a time
value of 200 seconds. Another manufacturer, by
comparison, may publish a case-rupture curve for a
unit of the same kvar rating that stops at - dver corrent
va’1e, correspending to a time value of 00 or even
1C30 seconds. dexce, a fuse link ampere rating selected
as providing fuli protect:: > 1. ccorc'e - ze with the case—
runture curve for the fcrmer v=it mey ~ot be ‘uize
to provide co.aprehercive rrcteciicn ega‘rct case
rusture for tue letter Lrit.

# ANSTStand--d T37.41, Design Tescs ror High- "oltage Fuses, Distridetio
Enclosed Single-Pole Air Switches, Fuse Disconnecting Si-itches, ard
Accessories.

LT
||l‘ N



T T N 2 Y I O

1 s r 1 il -r

Outdoor Distribution

To eliminate variations in the fuse selection tables
resulting from these differences in the way case-rupture
curves are published, it was decided to consider only
those portions of the case-rupture curves below a
certain common time value. Specifically, it was assumed
that case-rupture curves for paper-film dielectric
capacitor units extend only to 100 seconds. This
assumption is valid since, as noted earlier, the series-
group failure process in these units teds to ceve >
very rapic’v. Sitnce Jau'ts in all-film unrits escalate much
more sicwly, by ccmparison with paper-film units, a
greater maximum tine valze for the case-rusture caove
is appropriate. Accorc(ngyy, - was assumed that case-
rupture curves for £l.-"ilm dielectric capac -ocr vrics
extend to 300 seconds.

In maki~g the £3ove ccmpa~ison, it was recognized
that for wye connected capacitor car.ks having mufiiz.e
capacitor units in parallel in e..ca 2 ase, or Jor celta
connected capacitor banks, the faulted »iase ¢ rrent
and the faulted cazacitor-unit current are nct directly
comparakt.2 uatil tne last series group of packs is
shorted. Accordingly, it was necessary to cor_pzre ‘ne
total clearing time of the capacitor bank fuse (which
responds to faulted phase current) with the time
permitted on the capacitor unit’s case-rupture curve
(at the corresponding faulted capacitor-unit current)
for all possible numbers of series groups of packs
shorted. In addition, capacitor units having various
total numbers of series groups of packs were consid-
ered, based on the assumption that the voltage across
any individual series group was within the limits
described before, i.e., between 1 kv and 2.5 kv.

If the total clearing time of the capacitor bank fuse
was found to be greater than the time indicated on
the case-rupture curve, for any possible number of
series groups of packs shorted, then there is a possibility
that the faulted capacitor unit’'s case may rupture in
the event of a low-current evolving fault. Such instances
are indicated in the fuse selection tables in the following
manner. For grounded-wye and delta connected
capacitor banks, the maximum fault current value for
capacitor bank protection is marked with a “A” symbol
to indicate the particular capacitor-unit manufacturer
and construction type for which a possibility of low-
current case rupture exists. For ungrounded-wye
connec-e( capacitor Ganks, similar information is
provided by means ¢! special apg.ication-conciticn
tables for paper-film ard 2ll-Zim capacitor units,
respectively. In either siit z jion, the presence of the “ \”
symbol {or grovnded-wye and cCeta ccmnected cepac-

Tivezi oty

s ast 1, 1502
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THE FUSE SELECT.ON TABLES — Continued

letter code for ungrounded-wye connected capacitor
banks indicates only that there is a possitbility of case
rupture, since the actual probability of case rupture,
as explained earlier, cannot to determined in absolute
terms.

Good field experience with bank fusing of paper-film
dielectric capacitor units tends to suggest that case
ruptures do not occur very often. Tris r-ay ve Cue to
a tendency for faults to evolve fairly cuick'v in ~aper-
fiim capacitor units, resulting in sufficient phase
current esca.ation: to operz.e the vank fuse pefore ta2
gas btlUp gttugly ruoivres the fevitec vrit’s case.
As a ccnsequence, a fuse ink eniry in t.e selection
tables, even L..cag. suoject to .. app.ization condltion,
ca~ _ke ystiibe used w1 gc s lsuccess. The possiziliy
c” case ruz.oure for a-fi'™ &g =ctric cepac’ .o units,
on tae ciher nand, ap>ears to be more of a mroblem,
siace the uvnlt may relacisn 1 a partially fa.lled
condit'sn Jor en exter - 2C period ¢ “t'me. The ‘izreased
current flow Jue to the sherted series grovn(s) cen
lead to increasec. tem eralire ai.. pressure ing.22 the
faited uni’s case, which ca. u_timately leal to t~2
point where the unit ruptures. Accordingly, fuse links
listed for all-film units, when subject to an application
condition, should only be used following carefu.
consideration of the application. You may wish to
consult with the manufacturer of the capacitor units
employed.

Maximum Fault Current for Capacitor Bank Protec-
tion. Although most capacitor-unit failures begin as
slowly evolving series-group failures, a number of
conditions can occur (see page 18), wherein the faulted
capacitor unit will be exposed to extremely high
currents, in a very short period of time. These extremely
high currents are on the order of the available phase-
to-ground fault-current level for a grounded-wye
connected capacitor bank, and the available phase-to-
phase fault-current level for a delta connected
capacitor bank. Therefore, to protect the capacitor
units in these banks against case rupture, they should
be applied where the system available p.aase-to-ground
and phase-to-phase fault-current .2vels, respectively,
cre lower th=n the max’rum fault-current values for
capacitor bank protection listed in the fuse selection
tab.zs.

The current values in the tables are expressed ‘n
ar..meres, rms, symmetrical. The elfects of asy.mmetry
have not been cons’aered, srce p:_2-tcD cepaciter
banks are typically located v7e.” ot on e Jdistrisutio=
system where the X/2 reio (and hexce tae lc cifset)
is low.

Ve, ELEC. Y.C o bl e LlleT
CrOELFTYC WAL e T -
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Certain capacitor bank kvar ratings configured with
a large number of smaller capacitor units in parallel
in each phase cannot be adequately protected by bank
fuse links. For such banks, the total clearing time-
current characteristic curve of the fuse link—regardless
o’ its speed characteristic—_‘es entirely to tae right of
tae cece-rusoire curve appropriate for the capacitor
uaiss employed. For gimmlicity, these “onprotectable”
bers rove not beer Iacluled notie fuse selection

t~Les. [mstesZ trey bove ke sorrerizac L Tane:

seicw. 17 Cae carocudor ban't kvar reding erc config-
soacer consiceradicn io lsse in Taclz C) you
Lo coseiler o.e or noore ¢l tre folowing

£Rg o Cotein T LTuis T ag ot ea et -
case rugpture: (1) reccaligoie toe senk ucrg J-rger
sy (2) inclsidualy fose the

capacitor units in the bank; or (3) use partial-range
(backup) current-limiting fuses in series with the fuse
cutouts. If partial-range current-limiting fuses are
employed, the available fault current must be of
sufficient magnitude to melt the current-limiting fuse
in oune-2alf cycle or .2ss for the fuse to be effective.
recpe2 Tabliag co o Soned CamivretisTe. For each
capacitor ba..k kvar rating anc. cenliguration, tn2 fuse
selection ta-_2s _i_. a coice of fuse ii2.7 i1 dere ratings
in eacr of fve zeecC characteristics: O%C “N” 51 2ed,
"2C o D37 T2C “QR” Cpeed, TCC 170, 172; S&C
Crencers Coesy, TCC 1o, 122, THC “7 Coeed, T8
o165 a1 TAD T Dhe2l ) TCC No. 170, Th2 ¢ 2cillc
ampereralrgrecoTiTenaiiorsTvereC 2ers ,( o
trat each Zise .lal7s contirucus pzax-.oad ceyasiiy
value(as _Ze_ 2 llolec olrllsyolalna. e pere raiing)

B L= 8—Cepacitor ¢ uks That Cannot Be Adequately Prc ected Agair..t Case Rupture by Bank Fuse Links®®

.
s i,
AN L e - . I
..... [ - 1 I I
siti, T b 17 -
RO | |
416 600 thru 900
Grounded-Wye 48 750, 900 1800 1800 1800
7.2 2700
24 450 thru 900
Delta 416 750, 900
4.8 750, 900

@ Only applicable to capacitor banks using a single series group of no
more than six parallel-connected single-phase capacitor units in each
phase.

@ Capacitor banks were not listed if the maximum anticipated capacitor
bank current exceeds the continuous peak-load capability value of all
possible capacitor bank fuse links.

i . . 2 N oo, .
|H}“||‘l . I - ! ‘-'--‘l 1t I)II
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7 THE FUSE SELECTION TABL=S — Continued

exceeds the maximum anticipated capacitor bank
current. As described earlier in the text, the actual
capacitor bank current was determined by multiplying
the nominal capacitor bank current, as calculated
based on the rated voltage and kvar, by an appropriate
factor to allow for such variables as capacitor-unit
tolerance, harmonic currents, and system operating
voltage level. The specific allowance factors used in
developing the fuse selection tables are listed in Table
5 on page 11. If the ca: ¢ tor benk is (ocatec in “reas
where "crmonic currents are knowvn o 2ceed the
assumed values, such as r.zar rectilizrs, co .cu.l tie
nearest S&C Sales Office.

Wevete . A fenl Tenpe U re. .n arciving at the
specific a.aere rating recomr..er.dati2as as c2scrided
above, Lie fuse link peziz-_>2< ca:obi’ty vauess vriere
adjusted (recuced) to re lect a 40°C am’ier: temer-
ature. This temperature was used recognizing that the
pcwer factor correction and voltage reg:.ztion
provilec Dy cistribution shunt capacitor ban s is most
crucial on those days when the load is highest—a
condition usually coincident with summer peak loads
and/or heat storms. Moreover, the 40°C ambient
temperature is consistent with the maximum 24-hour
average ambient air temperature permitted by the
Standards® for capacitor units, when mounted in a
single row.

Energizing Inrush Currents. When a single capacitor
bank is first energized, there will be a transient inrush
of charging current which the capacitor bank fuse must
be capable of withstanding without operating. As
described beginning on page 9, the ability of the bank
fuse to withstand these energizing inrush currents can
be determined by comparing the unpreloaded high-
frequency surge-withstand It capability of the fuse with
the I2t of the transient inrush current. Such a
comparison has been made for each of the fuse link
entries listed in the fuse selection tables. In all cases,

I A R O TS DU

[ 1 o
Sreiso !t
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the fuse links listed will withstand the energizing inrush
currents associated with the capacitor banks for which
they are recommended. In making this comparison, the
following range of high-frequency surge-withstand 1%t
capability values were used for each fuse link: 15% to
60% of the unpreloaded 60-hz m arimum melting 1%t for
silver- and silver-copper-eutectic-element fuse links,
and 15% to 35% of the unpreloaded 60-hz minimum
melting I°t for nickel-chrome- and silver-tin-element
“rse ris. These hig -freques.cy surge-»/thsterd I%t
capsbility ralv 25 ~re azplicable fo- fraguencies througr
8 kiz, which is well in excess of frequencies normally
encolnterec wt.z2n e..ergi=’.g ciagle capacitor banks.

.norcer 1o Caterminz t..e 12t ol t..e energizing inrush
current, .- was first r.2cessa.y to ca.cu.ate the solrce
indzzténze (L), 1c2d 0 Bevatz- 1, based o e
assuad level ¢” ava'le w2 ult ¢ 1rent. Specifice’ly,
for grournceld-wye and della cor.r.zctec capac.lor banks,
it wvas as.an.2.a taat tae eveilable fal t-crirent level
was ecua. ;o0 the Ligiest “M-ximuvin Fault Coirers cr
Capacitor-Bank Protection, Amperes” listed in tae
selection tables for each fuse ..nk entry ciown. For
ungrounded-wye connected capacitor banks, the
available fault-current level was assumed to be 10,000
amperes rm symmetrical. The results of this investi-
gation are conservative in that, by assuming the highest
practicable available fault-current level, a low value of
source inductance (L) results which, because it is in
the denominator of Equation 1, yields the highest
possible high-frequency transient inrush current. Also,
in making this calculation, a system operating voltage
level allowance of 6% and a capacitor-unit tolerance
of 8% were assumed.

¢ ANSI/IEEE Standard 18, “IEEE Standard for Shunt Power Capacitors.”

AL ELZUTU L oLl Y slscgs |
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' THE FUSE SELECTION TABLES — Continued

Transient Outrush Currents. When a capacitor bank
is connected in parallel with an already energized
capacitor bank, the capacitors in the energized bank
will discharge through the preloaded bank fuses into
the newly energized bank. As described on page 20,
to ensure against nuisance operation of the bank fuse
due to this high-frequency transient current, the two
capacitor banks should be separated by a cert-in
minimum distance. This minimum distance has been
deterr.ined or eac> of the capaciior 2ok kvar ratings
listed in the fuse selection tebles. 't is assumed that
te two capacitor banks are o” equal Trar r-tings <.-d
of tae sa.ne configuration, and tlL.at tne two ban’s ace

purposes ¢ this mublication, one =3 2-sper corc L cler
is assu.med to be 1£5 feet. Capacitor bz~ kve~ r=tings
for #7aich the _2rir.am separat.ca cistance exczecs
70 pcle-spers are identified in the table on page 89.
“he Tairisum oeraitted Cistance between aciacent
banks was calcu ated using t2 method oalinzd
beginning cn page 20, ana Livstreted in Figore 6. —¢
is assumed that each capacitor bank has a minimum

Mo 8, ELEUTAIC tm Ll

B Cl.io i
O s P RRTOL A TA LY

e T

self-inductance of 2.0 microhenrys, and that the
inductance of the conductor between the two banks
is 0.256 microhenry per foot, a value typical for 336
through 795 ke mil ACSR conductors with a phase
spacing of 2 through 4 feet.

If a smaller diameter conductor with a higher
inductance per foot is employed, the mwiniwu
separation distance between the two Jsanks will, of
course, ce recvced. This resu™s ‘n a corres:encing
red cticn in e duty imposed cn tue preisaced “use
T in the zlready energzed barnk (when tie seccnd
Tenk is energizel). e vIz of a smzler dia.acter
COr.ZUC.Cr may a'sco permit t’ e two caticiuir _217s
to De 'ocaled one pc.z-sHan clcser together. [ a
TintvUT cepareilon cistance greater than two pole-

cpans asnaes oo tre2 ceTatiter vanll aaler ccasider-
tion aald i smaier Ciemeler conductor is be'ng v ad,
yol1 mey with Lo 2 thz method outl' e on page 20
erd iilustrated ‘n Figrre 6 to reczlcu.ate the actual
secuirec separaticn Cistence, base” -1 th2 L. _ctance
Her foot of the s >2cific cenductor errployed.

S L I SO A
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THE FUSE SELECTION TABLES — Continued
TABLE 9—Single Grounded-Wye Connected Capacitor Banks Rated 4.16 Kv Three-Phase
o= - »itor il Dasa ‘
- LM ———— wiodi 7o € Lot fe, Cioxasito. Bar | rorection  _npares
Contiyrior S i
Ratiiig. T oet . | areeet cemne ] euE i s - Saug: ' I " lestingli “ir -
1., YOI i ' 2. =Tl C: 4@ ~llw 0N Mg 11i0 1 ABI /' festingliouse) Fuse " ir
e ').. Joit .," - ..{ . o i X - __~ T . ‘_“ N Nutii..,
e ’ NTENE - ) "l”‘ PRIV B PN (W <3 T .zt 1, - & M-I o Aty oAt ' amco’ Uil 7 = %
R ;{: e osemny oy b oy b aC I B T IO IRV [T 1 1) I B 91
T 3200 3200 : 3000 3150 2200 3950 [ 25N
3100 3100 2950 3100 2100 4000 25QR
150 50 1 2950 3000 28004 3000 1900 3850 25 Std.
3100 3100 2900 3100 2050 3950 20K
2350 2350 21004 2450 690 3550 25T
2550 2550 23504 2650 10504 3600 65N
2250 2250 20004 2400 5604 3550 60QR
50 2 . 1750 1700 5904 2050 3604 3250 50 Std.
1700 1650 8904 2000 3654 3250 50K
300 — 325 : — 520 — 480 50T
T 3700 3700 3850 | 10000 48004 5000 30504 4750 65N
3550 3600 3750 ] 10000 48004 5000 26504 4700 60QR
100 1 3300 3350 3550 10000 45504 4850 10004 4500 50 Std.
3300 3300 3550 10000 46504 4950 11004 4600 50K
770 870 1600 | 10000 25504 2500 | — 3250 50T
810 730 + ] t — 1300 | — 2850 85N
- — t i — 550 — 1350 100QR
50 3 — 3554 % t — 680 — 1700 80 Std.
810 720 t t — 1300 — 2750 65K
450 — — i i — 270 — — 65T
37504 3950 7850 10000 40504 43004 66004 5600 85N
27504 29004 7600 10000 27504 30004 66004 5000 100QR
150 1 29004 30504 7500 10000 29004 31504 66004 5100 80 Std.
36504 3750 7800 10000 39504 42004 66004 5550 65K
4654 7404 6750 10000 — 7504 3054 3650 65T
— — — 10000 — — — 22504 100N
— — — 10000 — — - — 125QR
100 2 — — — 10000 — — - 2000 100 Std.
— - — 10000 — — - 21504 100K
600 — — — 10000 — — — — 100T
29504 29004 7100 10000 — 24004 66004 4950 100N
21004 19004 6700 10000 — 13504 66004 4500 125QR
200 1 26504 26504 7000 10000 — 20004 66004 4800 100 Std.
27004 26504 7000 10000 — 22004 66004 4750 100K
— — 3900 10000 — — 66004 710 100T
— — — 10000 — — — — 125N
— — — 10000 — — — — 150QR
100 3 — — — 10000 — — — — 125 Std.
— — — 9350 — — — — 140K
— — — 3000 — — — — 1407
— — 5700 10000 — — — — 125N
— — 5800 10000 — — — 720 150QR
900 150 2 - - 5650 10000 — — - 125 Std.
— — 37004 93504 — — - 140K
— — — 30004 — — — — 140T
— 11004 5700 100004 60004 60004 66004 4200 125N
12504 14004 5800 10000 60004 60004 66004 4450 150QR
300 1 — 9404 5650 100004 60004 60004 66004 4150 125 Std.
— - 37004 93504 — — 66004 — 140K
— — — 30004 — — — — 140T
— — — 9250 — — — — 150N
1200 100 4 _ — — 9250 _ _ — — 150 Std.
200 9 — — — 92504 — — 66004 — 150N
— — - 92504 — — 66004 — 150 Std.
1350 150 3 — — — 72504 — — — — 200 Std.
1500 100 5 — . — 7250 — — — — 200 Std.

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’'s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

1 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.

L'age : ') of . S TELETTIT 5275 M e Chicc o DO
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| THE FUSE SELECTION TABLES — Continued
TABLE 10—Single Grounded-Wye Connected Capacitor Banks Rated 4.8 Kv Three-Phase
Capacitor Bani. Data
e m e o 2 limum- sl Curront for Cagacitor ... . “rotugtion umieres Rms
fontig ration St e
Rating - T Rt ol Positrot
- ’ “apugitul - Tum, Jer 01 Gen...d Elc.ariy leGrav 7..son Sangamo 1L { festinphyyse) Cuse 1 ink
N - Lini sPa."‘ajl'el ) T T T - tating
frse ating  +ar '—""S' A;“N Dictek /ol |1~ tes ) cpe s | avpe ol Sclecuol ! | sulcaron i m.col Jilva- Var my‘eres
~in, le-Phuse | ',l‘hs, o i Cabmm |G T Eimy | ety 0 sperecit o] o Sy | oeezs ] G- i,
- T — cme e om -
3200 3200 3000 3150 2250 3950 20N
3100 3100 2950 3100 2100 4000 25QR
150 50 1 3050 3050 2850 3100 2000 3900 20 Std.
3100 3100 2900 3100 2050 3950 20K
2750 2800 2600 2800 1400 3750 20T
2850 2900 27004 2900 1550 3800 50N
2700 2750 25004 2750 1200 3700 50QR
50 2 1750 1700 5904 2050 3604 3250 50 Std.
2400 2450 21504 2550 780 3650 40K
300 470 540 — 930 — 2400 40T
3900 3950 4000 10000 5000 - 5000 35004 4900 50N
3800 3800 3900 10000 48504 5000 32504 4800 50QR
100 1 3300 3350 3550 10000 45504 4850 10004 4500 50 Std.
3700 3750 3850 10000 485C 5000 29504 4750 40K
2300 2150 2750 10000 38004 4100 2654 3950 407
2200 2200 t t 1856 2350 4604 3500 75N
700 680 t 1 - 1200 — 2800 75QR
50 3 820 720 t 1 — 1300 - 2800 65 Std.
810 720 1 t — 1300 - 2750 65K
— — + + — 270 — — 85T
450
4300 4400 8000 10000 47004 4900 66004 5850 75N
3700 3850 7750 10000 3950 4200 66004 5450 75QR
150 1 3650 38004 7800 10000 395¢° 42004 66004 5500 65 Std.
3650 37504 7800 10000 39504 42004 66004 5550 65K
4654 7404 6750 10000 — 7504 3054 3650 65T
_ — t i — 445 — — 95N
— — i i — 550 — 1350 100QR
50 4 — 355 t i — 680 — 1700 80 Std.
— — i t — 480 — — 80K
13004 12004 2050 10000 30504 31004 — 3400 95N
15004 13004 2250 10000 31504 33004 - 3500 100QR
600 100 2 16004 1500 2350 10000 33004 3550 - 3600 80 Std.
11004 10504 1850 10000 28004 28004 — 3250 80K
— — — 10000 — — — — 80T
38004 39504 7550 10000 2950 3800 66004 5600 95N
38504 40004 7600 10000 31504 39004 66004 5650 100QR
200 1 39504 4150 7500 10000 33004 40004 66004 5700 80 Std.
37004 38004 7500 10000 26504 36504 66004 5500 80K
— 8704 5850 10000 — 7104 66004 2950 80T
— — — 10000 — - - 125N
— - — 10000 — — - - 150QR
100 3 — - - 10000 — - — 125 Std.
—_ — — 9350 — — 140K
— — — 3000 — — — 1407
— — 5700 10000 - — — — 125N
— — 5800 10000 — — — 720 150QR
900 150 2 —_ — 5650 10000 — — — — 125 Std.
- — 3700 9350 — — — — 140K
— — — 3000 — — — — 140T
— 11004 5700 100004 60004 60004 66004 4200 125N
12504 14004 5800 10000 60004 60004 66004 4450 150QR
300 1 — 9404 5650 100004 60004 60004 66004 4150 125 Std.
— — 37004 93504 — - 66004 — 140K
— — — 30004 — — - — 140T
— — - 10000 - — — - 125N
— — —_ 8400 — — - — 200QR
100 4 — — — 10000 — — — — 125 Std.
- — — 9350 — — — — 140K
1200 — — — 3000 — — — — 140T
— — 5700 10000 — — 66004 28004 125N
— 920 8400 — — — — 200QR
200 2 — — 5650 10000 — — 66004 26004 125 Std.
— 37004 93504 — — 66004 — 140K
— — 30004 — — — — 140T
— — 3700 9250 — — — — 150N
1350 150 3 _ — 3700 9250 — _ — — 150 Std.
1500 100 5 — — — 7250 — — — — 200 Std.
1800 300 2 — — — — — — 66004 — 200K

A For certain combinations of numbers of series groups
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit's case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

of packs in the capacitor unit and groups of packs shorted, the total

1 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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Distribution Capacitor Banks
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TABLE 11—Single Grounded-Wye Connected Capacitor Banks Rated 7.2 Kv Three-Phase

Copuditur .. ... D it |
Sen T s Juren er oot nita ol etUOkL .t Qs buaS .
Sonfigu,uat . | 3t
Patine [T T — - - - e W e em = Py inn
T C.-. stgr- | “hmtrc | G neral Tlectie | 1.3, zdis. am o , *C astir “~tuse) wou L,
var s 22207 Farliet  --— * - hi
Haree- T} .. et I PR . . ' ., Yoy e An
Phes . M, € o , e i .iro! ae vt L NELH I € Ll I w ot Tha V% .
N N e Pi C A [T ) T AR AL B Py purene |28
3200 3200 I 3000 3150 2250 3950 15N
3200 3200 I 3050 3200 2200 4000 20QR
150 50 1 3150 3150 I 2950 3100 2100 3950 15 Std.
3200 3200 I 3050 3200 2250 4000 12K
3050 3100 i 2900 3100 2050 ___ 3950 . 12T
3200 I 3200 b 3000 3150 2150 3950 30N
3000 ) 3050 k¥ 2850 3000 1950 3900 30QR
50 2 2950 3000 i 2800 3000 1900 3850 25 Std.
2950 ; 3000 I 2800 3000 1850 3900 25K
300 2350 2350 I 2100 2450 690 3550 { 25T
4050 4150 4000 10000 5000 5000 3800 5000 I 30N
: 4000 4050 4000 10000 5000 5000 3650 4950 | 30QR
I 100 1 3950 4050 4000 10000 5000 5000 3600 4900 25 Std.
4000 l 4050 4000 10000 5000 5000 3650 4950 ‘ 25K
3600 3650 3800 10000 4800 5000 2800 4700 | 25T
2850 | 2900 t } 27004 2900 1550 3800 50N
2700 2750 I b3 2500 - 2750 1200 3700 50QR
50 3 1750 1700 T b 5904 | 2050 360 3250 50 Std.
2400 2450 I 1 21504 2550 780 3650 40K
450 470 540 i i — | 930 — 2400 40T
4550 4650 8100 10000 4950 5150 6600 6000 | 50N
4400 4500 8050 10000 480C 5000 6600 5950 . 50QR
150 1 4100 4200 7900 10000 44504 4700 6600 5750 50 Std.
4400 4450 8050 10000 4800 4950 6600 5900 40K
3300 3450 7650 10000 34504 3750 6600 5300 40T
2550 2550 i I 23504 2650 1050 3600 65N
2250 2250 I I 20004 2400 560 3550 60QR
50 4 820 720 I b8 — 1300 — 2800 65 Std.
1700 1650 I 1 89C 2000 365 3250 50K
— 325 i i — 520 — 480 50T
3700 3700 3850 10000 4800 5000 3050 4750 65N
3550 3600 3750 10000 4800 5000 2650 4700 60QR
600 100 2 2700 2700 3100 10000 41504 4400 2654 4200 65 Std.
3300 3300 3550 10000 46504 4950 11004 4600 50K
770 870 1600 10000 25504 2500 — 3250 50T
5050 5200 8050 10000 47504 5200 6600 6000 65N
5000 5100 8000 10000 47004 5150 6600 6000 60QR
200 1 4500 4700 7800 10000 41004 4650 6600 6000 65 Std.
4950 5050 7950 10000 46004 5050 6600 6000 50K
3650 3750 7350 10000 21504 3550 6600 5450 50T
2200 2200 b 18504 2350 460 3500 75N
700 680 1 — 1200 — 2800 75QR
750 50 5 820 720 — 1300 — 2800 65 Std.
810 720 — 1300 — 2750 65K
— — i — 270 — — 65T
— — 1 — 445 — — 95N
50 6 — — 1 — 550 - 1350 100QR
- 355 1 — 680 — 1700 80 Std.
— — — 480 — — 80K
1300 1200 2050 10000 30504 3100 — 3400 95N
1500 1300 2250 10000 31504 3300 — 3500 100QR
100 3 1600 1500 2350 10000 33004 3550 — 3600 80 Std.
1100 1050 1850 10000 28004 2800 — 3250 80K
900 — — — 10000 — — — — 80T
26004 27504 7550 10000 24504 28504 66004 4950 95N
2750 2900 7600 10000 27504 3000 66004 5000 100QR
150 2 2900 3050 7500 10000 29004 3150 66004 5100 80 Std.
2450 26004 7500 10000 20504 25504 66004 4800 80K
— 3404 5850 10000 — — — 1050 80T
47004 47504 7550 10000 60004 60004 66004 6000 95N
47504 4800 7600 10000 60004 60004 66004 6000 100QR
300 1 49504 4900 7500 10000 60004 6000 66004 6000 80 Std.
4550 46004 7500 10000 60004 800C * 6600 - 6000 . 80K
14004 14504 | 5850 10000 60004 | 60004 660G " 4550 | 80T
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THE FUSE SELECT.ON TABLES — Continued : u

TABLE 11—Single Grounded-Wye Connected Capacitor Banks Rated 7.2 Kv Three-Phase—Continued

l ;1 sit-r % b oate
ok ou's un o witfee Caacitor ¢ 0 Jol ol womore s, i N
I Cosfieun. diva o€
| R - B bero* et P T “"‘_'«,:—T e 'I T e | T e ol @
ot Cm=c ity - o Iﬁ‘ Joawr FED e N . B < o _ et {7 ighiori i) It -
S lan. - - Rans ) T L,
,'.h]f.' R Birochoo oLl poate l Ve :;,j 1, 2wk b wwee 1] veace l Filtn Y g e
Mo - f'u‘:* S I T T U EURNNEE U PN TN IR NEINE B AN WS BN
— - — 10000 - N 2250 100N
— — — 10000 — — — — 150QR
100 4 — — — 10000 — — — — 125 Std.
— — — 9350 — — — — 140K
1200 — - i 3000 — — — — 1407
29504 29004 7100 | 10000 — 24004 66004 4950 100N
— 7504 5800 10000 - 5904 66004 3000 150QR
200 2 — - 5650 10000 — — 66004 2600 125 Std.
— — 3700 9350 — — 66004 — 140K
L I I — — — 3000 — — — — 140T
I — — 5700 10000 - — — — 125N
— — 5800 | 10000 — — — 720 150QR
1350 150 3 — — 5650 10000 — — — — 125 Std
— — 3700 9350 — - — — 140K
_ — — 3000 — — — — 140T
— — — | 10000 — — — — 125N
— — — 10000 — — , — — 150QR
1500 100 5 — — — 10000 — — : - — 125 Std.
— — — 9350 — — — - 140K
— — — | 3000 — — — — 140T
— — — | 10000 — — — — 125N
— — 8400 - — — - 200QR
100 6 — — — 10000 — — — - 125 Std
— — 9350 — — — — 140K
— — — 3000 — — — - 140T
— 5700 10000 — — — - 125N
— — 920 8400 — — — - 200QR
150 4 — — 5650 10000 — — — — 125 Std.
— — 3700 9350 — — — — 140K
1800 — — — 3000 — — — - 1407
— — 5700 10000 — — 66004 2800 125N
— — 920 8400 — — — — 200QR
200 3 — — 5650 10000 — - 66004 2600 125 Std
— — 3700 9350 — — 66004 — 140K
— — — 3000 — — — — 1407
— 11004 5700 10000 60004 60004 66004 4200 125N
— — 920 8400 — — 6600 — .200QR
300 2 — 9404 5650 10000 60004 60004 66004 4150 125 Std.
— — 37004 93504 — — 6600 — 140K
— — 30004 — — — — 140T
2250 150 5 — — — 7250 — — — — 200 Std.
2400 200 4 — — — 7250 — — — — 200 Std.
2700 300 3 — — — - — 66004 — 200K

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit's case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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THE FUSE SELECTION TABLES — Continued

TABLE 12—Single Grounded-Wye Connected Capacitor Banks Rated 8.32 Kv Three-Phase

Selection Guide for the Protection of Overhead

Capaciter Ba.. . Data

| larivum Fr Ol ., rentfor Capicitor Bar 11 “rotec ion, . mperes. Rms

Configuration $4C
4 s e an s He s e e e o p s o s w e o m w4 A CSitro.
R:?:?" Capacitor- | 30 o e"‘ 1 aner-t Hectric [ e 80 | €-ngame w1 ‘sting ouse) Fase Lin ¢
e ni h il : atin,
T-.;'\;s; “ ‘;:9‘ v vaﬁaf‘i“‘” Diei. .. ol {L.efeltiotll} ... 2§ T oLk Selec.ol1 | Selec orli | ¥ a1 .col “im- Var imp~rie
Tiade-l hasz | ,j: ROV LRI 2 L) BN Sk D B B S BT S DR (o e N R e A . ™ | U D
3200 3200 3000 3150 2250 3950 15N
3200 3250 3050 3200 2300 4000 15QR
150 50 1 3200 3200 3050 3200 2250 4000 10 Std.
3250 3250 3100 3200 2300 4050 10K
3050 3100 2900 3100 2050 3950 12T
3200 3200 30004 3150 2200 3950 25N
3100 3100 2950 3100 2100 4000 25QR
50 2 2950 3000 2800 3000 1900 3850 25 Std.
3100 3100 2900 3100 2050 3950 20K
300 2350 2350 2100 2450 690 3550 25T
4050 4150 ' 4000 10000 5000 5000 3800 5000 25N
4050 4150 4000 10000 5000 5000 3800 5000 25QR
100 1 3950 4050 4000 10000 5000 5000 3600 4900 25 Std.
4050 4100 4000 10000 5000 5000 3750 5000 20K
3600 3650 3800 10000 4800 5000 2800 4700 25T
2950 3000 t + 28004 3000 1850 3850 45N
2900 2950 t t 2750 2950 1700 3850 40QR
50 3 2450 2450 | 1 i 22004 2550 770 3550 40 Std.
2750 2800 i t 2600 2850 1450 3750 30K
450 1600 1450 i i — 1950 330 3150 30T
4650 4750 ' 8150 10000 50504 5200 6600 6000 45N
4600 4700 8150 10000 5000 5200 6600 6000 40QR
150 1 4300 4400 8000 10000 47004 4900 6600 5850 40 Std.
4500 4600 8100 10000 4900 5100 6600 6000 30K
4000 4100 7900 10000 42504 4500 6600 5700 30T
2550 2550 % t 23504 2650 1050 3600 85N
2250 2250 s t 20004 2400 560 3550 60QR
50 4 1750 1700 i t 5904 2050 360 3250 50 Std.
1700 1650 i i 8904 2000 365 3250 50K
— 325 i i — 520 — 480 50T
3700 3700 3850 10000 48004 5000 3050 4750 65N
3550 3600 3750 10000 48004 5000 2650 4700 60QR
600 100 2 3300 3350 3550 10000 45504 4850 1000 4500 50 Std.
3300 3300 3550 10000 46504 4950 1100 4600 50K
770 870 1600 10000 25504 2500 — 3250 50T
5050 5200 8050 10000 47504 5200 6600 6000 65N
5000 5100 8000 10000 47004 5150 6600 6000 60QR
200 1 4900 5000 7900 10000 45504 5000 6600 6000 50 Std.
4950 5050 7950 10000 46004 5050 6600 6000 50K
3650 3750 7350 10000 21504 3550 6600 5450 50T
2200 2200 18504 2350 460 3500 75N
700 680 — 1200 — 2800 75QR
750 50 5 820 720 — 1300 — 2800 65 Std.
810 720 — 1300 — 2750 65K
— — — 270 — — 85T
810 730 — 1300 — 2850 85N
— — - 550 — 1350 100QR
50 6 — 355 E — 680 — 1700 80 Std.
810 720 — 1300 — 2750 65K
— — — 270 — — 85T
2800 2750 3100 10000 43004 4550 2654 4250 85N
1500 1300 2250 10000 31504 3300 — 3500 100QR
100 3 1600 1500 2350 10000 33004 3550 — 3600 80 Std.
2700 2700 3050 10000 41504 4400 — 4200 65K
900 — 430 405 10000 — 455 — 1300 65T
3750 3950 7850 10000 40504 4300 66004 5600 85N
27504 2900 7600 10000 27504 3000 66004 5000 100QR
150 2 2900 3050 7500 10000 29004 3150 66004 5100 80 Std.
3650 3750 7800 10000 39504 4200 66004 5550 85K
465 740 6750 10000 — 750 3054 3650 85T
5400 5450 7850 10000 60004 6000 6600 6000 85N
4750 4800 7600 10000 60004 6000 6600 6000 100QR
300 1 4950 4900 7500 10000 60004 6000 6600 6000 80 Std.
5300 5400 7800 10000 600G 6000 6600 6000 65K
3400 3350 6750 10000 60004 6000 6600 | 6000 65T

AI“‘ »A‘IJ.
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ETHE FUSE SELECTION TABLES — Continued

TABLE 12—Single Grounded-Wye Connected Capacitor Banks Rated 8.32 Kv Three-Phase—Continued

Cupusitor L ( Dat
Datim . e Carr . L €. ogite Lot relstion,. L LTS .
Configuratic,, !
awmg - bor of - - - Y - ———— 1 otrol
‘tvar Sz peitor- ‘;’::ﬂg" o X uet_\e_ra-l Iilhet e N 3T 1. W s | L csure wousy s -iLl al
) init g : ey
I"_ﬂ':" r ttiu‘:. ‘,v . Caracite | riclitrol wi... 2" HH L m I vop. B RO T S e
gl vas ;ef’]“,f'f T oo Ly -l >; & L oy
— — — 10000 — — — 2250 100N
— — — 10000 — — — — 125QR
100 4 — — — 10000 — — — 2000 100 Std.
— — — 10000 — — — 2150 100K
— — — 10000 — — — — 100T
1200
29504 29004 7100 10000 — 24004 66004 4950 100k, |
21004 19004 6700 10000 — 13504 66004 | 4500 125QR
200 2 2650 26504 7000 10000 | — 20004 66004 4800 100 Std.
27004 26504 7000 10000 | — 22004 66004 4750 100K
— — 3900 10000 | — — 66004 710 100T
— 9004 7100 10000 ' — 10004 6500& ' 4150 100N
— 5604 6700 10000 — 4804 — . 3550 125QR
1350 150 3 — — 5650 10000 — — — ' — 125 Std.
— — 3700 9350 — — — — 140K
— — — 3000 — — — | — 140T
— — — 10000 ] — — — I — 125N
— ! — — 10000 — — — | — 150QR
1500 100 5 — ! - — 10000 ! — - - . - 125 Std.
— | — — 9350 1 — — — ' — 140K
— 1 — — 3000 — — — | — 140T
— ! — — 10000 | — — — — 125N
— ! — — 10000 — — — — 150QR
100 6 — — — 10000 — — — — 125 Std.
— — — 9350 — — — — 140K
— — — 3000 — — — — 1407
— — 5700 10000 — — — — 125N
— — 5800 10000 — — — 720 150QR
150 4 — — 5650 10000 — — — — 125 Std.
— — 3700 9350 — — — — 140K
— — — 3000 — — — — 140T
1800
— — 5700 10000 — — 66004 2800 125N
— 7504 5800 10000 — 5904 66004 3000 150QR
200 3 — — 5650 10000 — — 66004 2600 125 Std.
— — 3700 9350 — — 66004 — 140K
— — — 3000 — — — — 140T
— 11004 5700 10000 60004 60004 66004 4200 125N
12504 1400 5800 10000 60004 6000 6600 4450 -150QR
300 2 — 9404 5650 10000 60004 60004 66004 4150 125 Std.
— — 37004 93504 — — 66004 — 140K
— — — 30004 — — — — 1407
— — 3700 9250 — — — — 150N
— — 3700 9250 — — — — 150 Std.
2250 150 5 — — 3700 9350 — — — — 140K
— — — 3000 — — — — 1407
— — — 9250 — — 66004 — 150N
2400 200 4 _ _ _ 9250 _ _ 66004 _ 150 Std.
150 6 — — — 7250 — — — — 200 Std.
2700 — — — 72504 — — 66004 — 200 Std.
300 3 — — — - — — 66004 _ 200K
3000 200 5 — — — 7250 — — — — 200 Std.

A For certain combinations of numbers of series groups of packs in

the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

1 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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S A T R I I B B R Selection Guide for the Protection of Overhead
Outdoor Distribution Distribution Capacitor Banks

THE FUSE SELECTION TA3LES — Continued l
TABLE 13—Single Grounded-Wye Connected Capacitor Banks Rated 12.47 Kv Three-Phase
L. :.ite (‘an’ Dat: [ o )
- Daakucl Totentfor N oa sito. Mar .| claction, mger, ime
| t ¢ Jfiooration l 5.C
— osi:
~ -citor- | Siews L Co s "7 e I ERTIE R AT | @ ] 70 (\iestii.y 0usc) Flur_‘ LETEN
e S el St - T taag
P PR LI Sl PO A (A c ‘ T e Wi e co il e angzres
aghe o] ‘:;' S T I L T R N PR S B VE o ] O ) e i A ot
3200 3200 F 3000 3150 2250 3950 10N
3200 3250 3050 3200 2300 4000 10QR
150 50 1 3200 3250 3050 3200 2300 4000 7 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 1 3050 3200 2250 4000 87T
3200 3200 3000 3150 2250 3950 20N
3200 3200 3050 3200 2200 4000 20QR
50 2 3150 3150 2950 3100 | 2100 3950 15 Std.
3200 3200 3050 3200 2250 4000 12K
300 2950 i 2950 |_ 2750 2950 | 1850 | 3850 15T
4050 I 4150 2950 10000 5000 5000 ‘ 3800 5000 20N
4100 4150 3000 10000 5000 5000 . 3900 5000 20QR
100 1 4050 ! 4150 23800 10000 5000 5000 ‘ 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
3950 4050 2800 | 10000 5000 5000 | 3600 4950 15T
3200 3200 I 1 3000 3150 2200 3950 25N
3100 3100 b b 2950 3100 2100 4000 25QR
50 3 2950 ! 3000 b 1 2800 3000 1900 3850 25 Std.
3100 3100 b 1 2900 3100 2050 3950 20K
450 2350 __ 2350 b B 1 2100 2450 690 3550 25T
4700 4800 6000 10000 5150 5250 6600 6000 25N
4750 | 4800 6050 10000 5200 5250 6600 6000 25QR
150 1 4600 4700 5950 10000 5050 5200 6600 6000 25 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4300 | 4400 5800 10000 4700 4900 6600 5850 25T
3200 3200 i 1 3000 3150 2150 3950 30N
2900 2950 b by 2750 2950 1700 3850 40QR
50 4 2850 2850 b ks 2650 2900 1550 3800 30 Std.
2950 3000 I I 2800 3000 1850 3900 25K
1600 1450 by i — 1950 330 3150 30T
4050 4150 2950 10000 5000 5000 3800 5000 30N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
600 100 2 3900 3900 2700 10000 4950 5000 3450 X 4850 30 Std.
4000 4050 2800 10000 5000 5000 3650 4950 25K
3150 3100 1750 10000 4450 4750 630 4400 30T
5300 5350 6000 10000 5100 5450 6600 6000 30N
5250 5350 5950 10000 5050 5400 6600 6000 40QR
200 1 5150 5300 5900 10000 4950 5300 6600 6000 30 Std.
5300 5350 6000 10000 5100 5450 6600 6000 25K
4800 4900 5650 10000 44004 4850 6600 6000 30T
2950 3000 I 2800 3000 1850 3850 45N
2700 2750 b 2500 2750 1200 3700 50QR
750 50 5 2450 2450 his 2200 2550 770 3550 40 Std.
2400 2450 b 2150 2550 780 3650 40K
470 540 i — 930 — 2400 40T
2550 2550 T 2350 2650 1050 3600 65N
2250 2250 T 2000 2400 560 3550 60QR
50 6 1750 1700 I 590 2050 360 3250 50 Std.
1700 1650 I 890 2000 365 3250 50K
— 325 i — 520 — 480 50T
3700 3700 2500 10000 4800 5000 3050 4750 65N
3550 3600 2250 10000 4800 5000 2650 4700 60QR
100 3 3300 3350 1850 10000 4550 4850 1000 4500 50 Std.
3300 3300 1850 10000 46504 4950 11004 4600 50K
900 770 870 310 10000 25504 2500 — 3250 50T
4350 4450 5850 10000 47504 4950 6600 5800 65N
4300 4400 5800 10000 47004 4900 6600 5850 60QR
150 2 4100 4200 5700 10000 44504 4700 6600 5750 50 Std.
4100 4250 5750 10000 45504 4750 6600 5800 50K
2250 2300 4950 10000 6004 2250 660C - 4750 507
5700 5800 5850 10000 6000 6000 6600 6000 65N
5650 5750 5800 10000 6000 6000 6600 6000 60QR
300 1 5500 5600 5700 10000 6000 6000 6600 6000 50 Std.
5600 5700 5750 10000 6000 6000 6500 56000 50K
4500 4550 4950 10000 60004 6000 6600 6000 50T ]
3550 3600 2200 10000 4800 5000 ! 2600 4700 75N
2750 2700 910 10000 4150 4400 . 365 4200 75QR
100 4 2700 2700 1100 10000 41504 4400 2654 4200 65 Std.
2700 2700 1100 10000 41504 4400 — 4200 65K
1200 — 430 130 10000 — 455 — 1300 65T
5000 5100 5800 10000 47004 5100 6600 6000 75N
4500 4650 5500 10000 41504 4650 6600 6000 75QR
200 2 4500 4700 5550 10000 41004 4650 6600 6000 65 Std.
4550 4700 5550 10000 41504 4700 6600 6000 65K
2300 2200 4050 10000 — 1450 6600 4550 65T
TABLE CONTINUED =%
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THE FUSE SELECTION TABLES — Continued I
TABLE 13—Single Grounded-Wye Connected Capacitor Banks Rated 12.47 Kv Three-Phase—Continued
Sigt BOr LaniL ati ) ' '
- - - — - - ] o ol ., Ceailr. gl reoation, oo I | .
ont d
T _——_— - - - — - ) — — {cditic!
var |0 R I L N 1. - R I B
S TETETE ni" l HEE N !I RN n et ~ ot l M co - l
B (AN L ' : 1" e T - ot < N ", fi Yoy b = 1o 1 I
3750 3950 5650 10000 40504 4300 66004 ' 5600 85N
2750 2900 5150 10000 2750 3000 66004 | 5000 100QR
1350 150 3 2900 3050 5200 10000 29004 3150 660C I 5100 80 Std
3650 3750 5550 10000 39504 4200 66004 5550 65K
465 740 | 4050 10000 | _— 750 305 3650 | 85T |
2800 2750 1100 10000 43004 4550 2654 4250 | 85N
1500 1300 - 10000 31502 3300 - ' 3500 100QR
1500 100 5 1600 1500 330 10000 33004 3550 — 3600 80 Std.
1100 1050 - 10000 :+  280C 2800 - 3250 80K
— — — 10000 = = — — 80T
— — 10000 - - — 2250 100N
— — 10000 - — — — 125QR
100 6 - - - 10000 — — — 2000 100 Std.
— — 10000 — - — 2150 100K
— - 10000 — — — - 100T
— 900 4450 10000 — 1000 65004 4150 100N
— 560 3950 10000 - 480 — 3550 125QR
150 4 — 890 4300 10000 - 910 - 3900 100 Std.
— 920 4250 10000 - 1000 — 3900 100K
— — 630 10000 - — - — 100T
1800 —
2950 29004 4450 10000 — 24004 66004 4950 100N
21004 1900 3950 10000 - 1350 66004 4500 125QR
200 3 2650 2650 4300 10000 - 2000 66004 4800 100 Std.
27004 2650 4250 10000 - 2200 66004 4750 100K
— — 630 10000 — — 66004 710 100T
39004 3900 4450 10000 60004 60004 66004 6000 100N
3300 3250 3950 10000 60004 6000 6600 5950 125QR
300 2 3750 3700 4300 10000 60004 6000 6600 6000 100 Std.
3700 3650 4250 10000 60004 6000 6600 6000 100K
- 710 630 10000 — 17504 66004 1500 100T
— — 810 10000 — — — — 125N
- — 1250 10000 — — - 720 150QR
2250 150 5 - - 610 10000 — — — — 125 Std.
- — - 9350 . - — — 140K
- — - 3000 - — — — 140T
— — 810 10000 — — 66004 2800 125N
- 7504 1250 10000 — 5904 66004 3000 150QR
2400 200 4 - — 610 10000 — 66004 2600 125 Std.
- — — 9350 — — 66004 - 140K
- — — 3000 — — — — 1407
- - 810 10000 — - - - 125N
— - 1250 10000 - — — 720 150QR
150 6 — - 610 10000 - - - - 125 Std.
— - - 9350 - - - — 140K
2700 — - — 3000 — - - — 140T
— 11004 810 10000 60004 60004 66004 4200 125N
1250 1400 1250 10000 60004 6000 6600 4450 150QR
300 3 — 9404 610 10000 60004 60004 66004 4150 125 Std.
— — — 9350 — — 66004 — 140K
- - — 3000 — — - — 140T
— — 810 10000 — — 66004 2800 125N
— — — 8400 — — — — 200QR
3000 200 5 - - 610 10000 - - 66004 2600 125 Std.
— - - 9350 — - 66004 — 140K
— — — 3000 — — — — 140T
— — — 9250 — — 66004 ! — 150N
200 6 - — — 9250 | — — 6600,  — 150 Std,
3600 — — — 9250 | — — 66004 — [ 150N
300 4 — - - 9250 ! — - 66004 | — 150 Std.
— — — - - — 66004 |  — | 200K

A For certain combinations of numbers of series groups

of packs in the capacitor unit and groups of packs shorted, the total clearing time of the

fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit's case may rupture
in the event of a low-current evolving fault. iefer to 3tep 3 in the section entitled “Jow to Use the "use Selection Tables,” 0.. page 3€.

1 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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TABLE 14—Single Grounded-Wye Connected Capacitor Banks Rated 13.2 Kv Three-Phase

l [OS  1 IR I
- - I e e 0 Maseaats 70 o T T T T R PP
| o, i
) T T e — - b - m——— - = = - —— -
.:" e ! Ay T Ty e | T L | - - '
1 ; I A [ D
o Conom |- R T o
-2 - - ‘ b os f ey,
- " D |
! 3200 3200 I T t ! 2250 3950 10N
3200 I 3250 1 I 2300 4000 10QR
150 | 50 1 3200 | 3250 i ' i 2300 4000 7Std. |
| 3250 3250 ks b 0 2300 4050 6K
_ oL ! _ 3200 | 3200 . % _ i ! 2250 4000 8T
i 3200 3200 ¥ I 2250 3950 20N
3200 3200 b I 2200 4000 20QR
50 2 3150 3150 I 1 2100 3950 15 Std.
3200 3200 I T 2250 4000 12K
00 o 2950 2950 E i 1850 3850 15T
l [ 4050 4150 2950 10000 3800 5000 20N
4100 4150 3000 10000 3900 5000 20QR
100 1 4050 . 4150 2900 10000 3800 5000 15 Std.
| 4100 4150 3000 10000 3850 5000 12K
_ _SQSL 4050 2800 _ 10000 3600 4950 15T
3200 3200 i ks 2250 3950 20N
3100 3100 I ks 2100 4000 25QR
50 3 3050 3050 I b 2000 3900 20 Std.
3100 3100 I b 2050 3950 20K
50 - — . 2750 2800 i + 1400 3750 20T
| 4700 4800 6000 10000 6600 6000 20N
4750 4800 6050 10000 6600 6000 25QR
150 1 4650 4800 6000 10000 6600 6000 20 Std.
4700 4800 6050 10000 | 6600 6000 20K
4500 4600 5900 10000 6600 6000 20T
3200 3200 I I 2150 3950 30N
2900 2950 b I 1700 3850 40QR
50 4 2850 2850 I I 1550 3800 30 Std.
2950 3000 t i 1850 3900 25K
2350 2350 I I 690 3550 25T
4050 4150 2950 10000 3800 5000 30N
3950 4000 2750 10000 3550 4900 40QR
600 100 2 3900 3300 2700 10000 3450 4850 30 Std.
4000 4050 2800 10000 3650 4950 25K
3600 3650 2300 10000 2800 4700 25T
5300 5350 6000 10000 6600 6000 30N
5250 5350 5950 10000 6600 6000 40QR
200 1 5150 5300 5900 10000 6600 6000 30 Std.
5300 5350 6000 10000 6600 6000 25K
5000 5100 5800 10000 6600 6000 25T
2950 3000 1850 3850 45N
2700 2750 1200 3700 50QR
750 50 5 2450 2450 770 3550 40 Std.
2400 2450 780 3650 40K
470 540 — 2400 40T
2850 2900 1550 3800 50N
2700 2750 1200 3700 50QR
50 6 1750 1700 360 3250 50 Std.
1700 1650 . 365 3250 50K
470 540 ' — 2400 40T
3900 3950 2700 10000 3500 4900 50N
3800 3800 \ 2600 10000 3250 4800 50QR
100 3 3300 3350 1850 10000 10004 4500 50 Std.
3300 3300 | 1850 10000 11004 4600 50K
900 2300 2150 ! 610 10000 I 265 3950 40T
4550 4650 ' 5950 10000 | 6600 6000 50N
4400 4500 5850 10000 6600 5950 50QR
150 2 4100 4200 5700 10000 6600 5750 50 Std.
4100 4250 5750 10000 6600 5800 50K
3300 3450 5400 10000 4_ 6600 __ 5300 40T
5850 5950 5950 10000 6600 6000 50N
5750 5850 5850 10000 6600 6000 50QR
300 1 5500 5600 5700 10000 6600 6000 50 Std.
5600 5700 5750 10000 €300 6000 5CK
- o 1 5100 5150 | 5400 10000 8600 6000 ! 40T
' ' 3550 [ 3600 2200 10000 26004 4700 75N
' 2750 . 2700 3910 10000 365 4200 75QR
100 4 2700 2700 1100 10000 2654 4200 65 Std.
I 2700 2700 1100 10000 — 4200 , 65K
1200 - o= . 430 130 10000 — 1300 1 65T
' l 5000 5100 5800 10000 6600 6000 75N
4500 4850 5500 10000 6600 6000 ! 75QR
200 2 4500 4700 5550 10000 6600 6000 65 Std.
! | 4550 4700 5550 10000 6600 6000 . 65K
_ ! _2300 2200 4050 10000 6600 4550 | 65T
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THE FUSE SELECTION TABLES — Continued

TABLE 14—Single Grounded-Wye Connected Capacitor Banks Rated 13.2 Kv Three-Phase—Continued

4 For certain combinations of numbers of series groups of packs

Tap Ritor ot | ]
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4300 4400 5800 10000 4700 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR |
1350 150 3 3650 3800 5550 10000 39504 4200 6600 5500 65Std.
3650 3750 5550 10000 | 39504 4200 6600 5550 65K
465 740 4050 10000 — 750 3054 3650 65T
2800 2750 1100 10000 ’ 43004 4550 2654 4250 | 85 !
1500 1300 — 10000 31504 3300 — 3500 ' 100QR |
1500 100 5 1600 1500 330 10000 3300 3550 — ' 3600 80 Std.
1100 1050 — 10000 28004 2800 — . 3250 80K
— 430 130 10000 — 455 — 1300 65T '
1300 1200 — 10000 30504 3100 — 3400 95N .
1500 1300 — 10000 ‘ 3150 3300 — 3500 100QR
100 6 — — — 10000 — — — 2000 ' 100 Std.
1100 1050 — 10000 28004 2800 — 3250 80K
— — — . 10000 ! — — — — 80T
2600 2750 5100 10000 24504 2850 66004 | 4950 95N
2750 2900 5150 10000 2750 3000 66004 5000 100QR
150 4 l — 8904 4300 10000 — 9104 — 3900 100 Std.
2450 2600 5000 10000 20504 2550 66004 4800 [ 80K
1800 | — 340 1550 10000 — — — 1050 80T
[ 3800 3950 5100 10000 2950- 3800 6600 5600 95N |
3850 4000 5150 10000 31504 3900 6600 5650 100QR
200 3 | 26504 2650 4300 10000 — 2000 | 66004 4800 100 Std.
I 3700 3800 5000 , 10000 26504 3650 ! 6600 5500 80K
— 870 1550 10000 — 710 6600 2950 80T
4700 4750 5100 10000 60004 6000 6600 6000 95N
4750 4800 5150 10000 60004 6000 6600 6000 100QR
300 2 3750 3700 4300 10000 60004 6000 6600 6000 100 Std.
4550 4600 5000 10000 60004 6000 6600 8000 80K
1400 1450 1550 10000 60004 6000 6600 4550 80T
— 9004 4450 10000 — 10004 65004 4150 100N
— — 1250 10000 — — - 720 150QR
2250 150 5 — — 610 10000 — - — — 125 Std.
— — — 9350 — - — - 140K
— — — 3000 — — — — 1407
— — 810 10000 — — 66004 2800 125N
— 7504 1250 10000 — 5904 66004 3000 150QR
2400 200 4 — 610 10000 — — 66004 2600 125 Std.
— — — 9350 — — 66004 — 140K
— — 3000 — — — — 140T
: — — 810 10000 — — — — 125N
— — 1250 10000 — — — 720 150QR
150 6 — — 610 10000 — — — — 125 Std.
— — — 9350 — — — — 140K
— — — 3000 — — — — 1407
2700
- 11004 810 10000 60004 60004 66004 4200 125N
12504 1400 1250 10000 60004 6000 66004 4450 150QR
300 3 - 9404 610 10000 60004 60004 66004 4150 125 Std.
- — — 93504 — — 66004 — 140K
— — — 30004 — — — — 1407
— — 810 10000 — — 66004 2800 125N
— — 570 9400 — — 66004 540 175QR
3000 200 5 — — 610 10000 — — 66004 2600 125 Std.
— — — 9350 — — | 66004 — 140K
I . — — — 3000 — — | — — 140T
! — — — 9250 — — H 66004 — 150N
— — — 9250 — — 6600 — 150 Std.
200 l 6 — — — 9350 — — 66004 — 140K
X — — — 3000 — — — — 1407
3600 ] — — — ! 9250 — — 66004 — 150N
— — — . 9250 — — 66004 — 150 Std.
300 4 — — 9350 — — 66004 — 140K
— — — . 3000 — — — = ' 1407

in the capacitor unit and groups of packs shorted, the total clearing time of the

fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted urit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

¥ Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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| THE FUSE SELECTION TABLES — Continued

TABLE 15—S8ingle Grounded-Wye Connected Capacitor Banks Rated 13.8 Kv Three-Phase

Selection Guide for the Protection of Overhead
Distribution Capacitor Banks
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3200 3200 3000 3150 2250 3950 10N
3200 3250 3050 3200 2300 4000 10QR
150 50 1 3200 3250 3050 3200 2300 4000 7 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 2250 4000 . 8T
3200 3200 i £ 3000 3150 2250 3950 ! 15N !
3200 3200 3050 3200 2200 4000 20QR
50 2 3150 3150 2950 3100 2100 3950 ; 15 Std.
3200 ‘ 3200 3050 3200 2250 4000 . 12K
300 2950 2950 I 2750 2950 1850 3850 15T
4050 ! 4150 2950 10000 5000 5000 3800 5000 15N
4100 ‘I 4150 ! 3000 10000 5000 5000 3900 5000 \ 20QR
100 1 4050 ‘ 4150 2300 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
3950 4050 2800 10000 5000 5000 3600 4950 15T
3200 3200 I T 3000 3150 2250 3950 20N
3100 3100 b kS 2950 3100 2100 4000 25QR
50 3 3050 3050 ' b i 2850 3100 2000 3900 20 Std.
3100 3100 I i 2500 3100 2050 3950 20K
450 2750 2800 b i 2600 2800 1400 3750 20T
4700 4800 6000 10000 5150 5250 6600 8000 20N
4750 4800 6050 10000 5200 5250 6600 6000 25QR
150 1 4650 4800 6000 10000 5100 5250 6600 6000 1 20 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4500 4600 5900 10000 4900 5100 6600 6000 20T
3200 3200 I I 3000 3150 2150 3950 30N
2900 2950 I I 2750 2950 1700 3850 40QR
50 4 2950 3000 I ks 2800 3000 1900 3850 25 Std.
2950 3000 I I 2800 3000 1850 3900 25K
2350 2350 i ks 2100 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 30N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
600 100 2 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4000 4050 2800 10000 5000 5000 3650 4950 25K
3600 3650 2300 10000 4800 5000 2800 4700 25T
5300 5350 6000 10000 5100 5450 6600 6000 30N
5250 5350 5950 10000 5050 5400 6600 6000 40QR
200 1 5250 5350 5950 10000 5050 5400 6600 6000 25 Std.
5300 5350 6000 10000 5100 5450 6600 6000 25K
5000 5100 5800 10000 4750 5150 6600 6000 25T
2950 3000 28004 3000 1850 3850 45N
2900 29850 2750 2950 1700 3850 40QR
750 50 5 2450 2450 22004 2550 770 3550 40 Std.
2750 2800 2600 2850 1450 3750 30K
1600 1450 — 1950 330 3150 30T
2850 2900 27004 2900 1550 3800 50N
2700 2750 25004 2750 1200 3700 50QR
50 6 1750 1700 5904 2050 360 3250 50 Std.
2400 2450 21504 2550 780 3650 40K
470 540 — 930 — 2400 40T
3900 3950 2700 106000 5000 5000 3500 4900 50N
3800 3800 2600 10000 4850 5000 3250 4800 50QR
100 3 3300 3350 1850 10000 45504 4850 1000 4500 50 Std.
3700 3750 2350 10000 4850 5000 2950 4750 40K
200 2300 2150 610 10000 3800 4100 265 3850 40T
4550 4650 5950 10000 4950 5150 6600 6000 50N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
150 2 4100 4200 5700 10000 44504 4700 6600 5750 50 Std.
4400 4450 5850 10000 4800 4850 6600 5900 40K
3300 3450 5400 10000 3450 3750 6600 5300 40T
5850 5950 5950 10000 6000 6000 6600 6000 50N
5750 5850 5850 10000 6000 6000 6600 6000 50QR
300 1 5500 5600 5700 10000 6000 6000 6600 6000 50 Std.
5700 5800 5850 10000 6000 | 6000 6600 6000 40K
5100 5150 5400 10000 6000 6000 6600 6000 40T
3700 3700 2500 10000 4800 ! 5000 3050 4750 65N
3550 3600 2250 10000 4800 5000 2650 4700 60QR
100 4 2700 2700 1100 10000 41504, 4400 2654 4200 65 Std.
3300 3300 1850 10000 4650 4950 1100 4600 50K
1200 _ — 430 130 10000 —_ 455 — 1300 65T
5050 5200 5850 10000 47504 [ 5200 6600 6000 65N
5000 5100 5800 10000 47004% 5150 6600 6000 60QR
200 2 4500 4700 , 5550 10000 41004 4650 6600 6000 65 Std.
4950 5050 ' 5750 10000 46004 ! 5050 6600 6000 50K
2300 2200 | 4050 10000 — ‘ 1450 6600 4550 85T
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THE FUSE SELECTION T.©.3LES -— Continued

TABLE 15—Single Grounded-Wye Connected Capacitor Banks Rated 13.8 Kv Three-Phase—Continued
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4300 4400 5800 10000 4700 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
1350 150 3 3650 3800 5550 10000 39504 4200 6600 5500 85 Std
3650 3750 5550 10000 39504 4200 6600 5550 65K
485 740 4050 10000 — 750 305 3650 65T
2800 2750 | 1100 10000 43004 4550 ! 2654 4250 | 85N |
1500 1300 — 10000 3150 3300 . ' — 3500 100Q3
1500 100 5 1600 1500 ) 330 10000 33004 3550 — 3600 80 Std.
2700 2700 1100 10000 4150 » 4400 - 4200 65K
— 430 | 130 10000 — 455 — 1300 . 657
1300 1200 — 10000 30504 3100 — 3400 95N
1500 1300 ' — 10000 31504 3300 — 3500 100QR
100 6 1600 1500 330 ' 10000 33004 3550 — 3600 | 80Std
1100 1050 I — ' 10000 2800 2800 — 3250 80K
— — — | 10000 — — — — 80T
26004 2750 5100 10000 2450-+ 2850 66004 4950 95N
2750 2300 ‘ 5150 10000 27504 3000 66004 5000 100QR
150 4 2900 3050 | 5200 10000 2900+ 3150 6600 5100 80 Std.
2450 2600 | 5000 10000 2050 2550 . 66004 4800 ' 80K
1800 — 340 | 1550 10000 — — | — 1050 80T
r 3800 3950 | 5100 10000 29504 3800 66004 5600 95N
3850 4000 5150 10000 3150 » 3900 6600 5650 100QR
200 3 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 ’ 5000 10000 26504 3650 6600 5500 80K
— 870 1550 10000 — 710 6600 2950 80T
4700 4750 5100 10000 60004 6000 6600 6000 95N
4750 4800 5150 10000 60004 6000 6600 6000 100QR
300 2 4950 4900 5200 10000 6000 6000 6600 6000 80 Std.
4550 4600 5000 10000 60004 6000 6600 6000 80K
1400 1450 1550 10000 60004 6000 6600 4550 80T
— 9004 4450 10000 — 10004 65004 4150 100N
— 560 3950 10000 - 480 — 3550 125QR
2250 150 5 — — 610 10000 — — — — 125 Std
- — — 9350 — — — — 140K
— — — 3000 — — — — 140T
— 810 10000 — — 66004 2800 125N
— 7504 1250 10000 — 5904 66004 3000 150QR
2400 200 4 — - 610 10000 — 66004 2600 125 Std
— — 9350 — — 66004 — 140K
— — 3000 — — — 140T
— — 810 10000 — — — — 125N
— - 1250 10000 - — — 720 150QR
150 6 — — 610 10000 — — - 125 Std
- — — 9350 - — — - 140K
2700 — — — 3000 — — — 1407
— 11004 810 10000 60004 60004 66004 4200 125N
12504 1400 1250 10000 60004 60004 66004 4450 150QR
300 3 — 9404 610 10000 60004 60004 66004 4150 125 Std.
— — - 93504 — — 66004 — 140K
— — — 30004 — — — — 140T
. — 810 10000 - — 66004 2800 125N
— 750 1250 10000 - 590 66004 3000 150QR
3000 200 5 — — 610 10000 — — 66004 2600 125 Std.
— — - 9350 — — 66004 — 140K
— — — 3000 — — — — 1407
— — 9250 — — 66004 150N
_ _ 8400 — — — — 200QR
200 6 — — — 9250 — — 66004 — 150 Std
— - — 9350 — — 66004 — 140K
— — 3000 — — — — 1407
3600 — — — 9250 — — 66004 — 150N
— — - 8400 - — 660C - ! — 200QR
300 4 — — — 9250 - - 66004 | - 150 Std.
— — — 9350 — — 3600 -, — 140.<
— — — 3000 | — | — — I — 1407 |
-- For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the

fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

} Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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ITHE FUSE SELECTION T£3L =S — Continued |’
TABLE 16—Single Grounded-Wye Connected Capacitor Banks Rated 14.4 Kv Three-Phase
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3200 3200 3000 3150 2250 4000 8N
3200 3250 3050 3200 2300 4000 10QR
150 50 1 3200 3250 3050 3200 2300 4000 7 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 2250 4000 8T
| 3200 3200 ] 3000 3150 2250 3950 15N
3200 3200 3050 3200 2200 4000 20QR
50 | 2 3150 3150 2950 3100 2100 3950 15 Std.
3200 3200 3050 3200 2250 4000 12K
200 . 3050 3100 2900 3100 2050 3950 127
4050 4150 2950 10000 5000 5000 3800 5000 15N
4100 4150 3000 10000 5000 5000 3900 5000 20QR
100 : 1 4050 4150 2900 10000 5000 , 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 | 3850 5000 12K
4050 4100 2900 10000 5000 5000 | 3750 5000 12T
. 3200 3200 1 3 3000 3150 | 2250 3950 20N
3100 3100 i i 2950 3100 2100 4000 25QR
50 3 3050 3050 i i 2850 3100 2000 3900 20 Std.
3100 3100 + i 2900 3100 2050 3950 20K
450 - o 2750 2800 i i 2600 2800 1400 3750 20T
4700 4800 6000 10000 5150 5250 6600 6000 20N
, 4750 4800 6050 10000 5200 | 5250 6600 6000 25QR
150 1 4650 4800 6000 10000 5100 5250 6600 6000 20 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4500 4600 5900 10000 4900 | 5100 6600 6000 20T
3200 3200 1 3 3000 3150 2150 3950 30N
3000 3050 1 i 2850 3000 1950 3900 30QR
50 4 2950 3000 3 i 2800 3000 1900 3850 25 Std.
2950 3000 i i 2800 3000 1850 3900 25K
2350 2350 i 1 2100 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 30N
4000 4050 2850 10000 5000 5000 3650 4950 30QR
600 100 2 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4000 4050 2800 10000 5000 5000 3650 4950 25K
3600 3650 2300 10000 4800 5000 2800 4700 25T
5300 5350 6000 10000 5100 5450 6600 6000 30N
5300 5350 6000 10000 5100 5450 6600 6000 30QR
200 1 5250 5350 5950 10000 5050 5400 6600 6000 25 Std.
5300 5350 6000 10000 5100 5450 6600 6000 25K
5000 5100 5800 10000 4750 5150 6600 6000 25T
3150 3150 2950 3150 2100 3950 40N
2900 2950 2750 2950 1700 3850 40QR
750 50 5 2850 2850 2650 2900 1550 3800 30 Std.
2750 2800 2600 2850 1450 3750 30K
1600 1450 i — 1950 330 3150 30T
2850 2900 2700 2900 1550 3800 50N
2700 2750 2500 2750 1200 3700 50QR
50 6 1750 1700 590 2050 360 3250 50 Std.
2400 2450 2150 2550 780 3650 40K
470 540 — 930 — 2400 40T
3900 3950 2700 10000 | 5000 5000 3500 4900 50N
3800 3800 2600 10000 4850 5000 3250 4800 50QR
100 3 3300 3350 1850 10000 4550 4850 1000 4500 50 Std.
3700 3750 2350 10000 4850 5000 2950 4750 40K
900 2300 2150 610 10000 3800 4100 265 3950 40T
4550 4650 5950 10000 4950 5150 6600 6000 50N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
150 2 4100 4200 5700 10000 ' 44504 4700 6600 5750 50 Std.
4400 4450 5850 10000 4800 4950 6600 5900 40K
3300 3450 5400 10000 | 3450 3750 6600 5300 40T
[ 5850 5950 5950 10000 ' 6000 6000 6600 6000 50N
5750 5850 5850 10000 6000 6000 6600 6000 50QR
‘ 300 1 | 5500 5600 5700 10000 6000 6000 6600 6000 50 Std.
5700 5800 5850 10000 690 ! 6000 6600 6000 407
' | 5100 5150 5400 10000 | 6000 6000 6600 6000 40T
| [~ 3700 3700 2500 10000 4800 5000 3050 4750 65N
3550 3600 2250 10000 4800 5000 2650 4700 60QR
100 4 2700 2700 1100 10000 41504 4400 2654 4200 65 Std.
3300 3300 1850 10000 4650 4950 1100 . 4600 50K
' 1200 770 870 310 10000 2550 2500 — ' 3950 50T
I~ 5050 5200 5850 10000 4750 5200 6600 ' 6000 65N
5000 5100 5800 10000 4700 5150 6600 1 6000 60QR
200 2 4500 4700 5550 10000 41004 4650 6600 ' 6000 65 Std.
! 4950 5050 5750 10000 46004 5050 6600 6000 50K
3650 3750 4950 10000 21504 3550 6600 5450 50T
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TABLE 16—Single Grounded-Wye Connected Capacitor 3anks Re:ed 14.4 Kv Three-Phase—Continued
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5800 10000 47004 4900 6600 5850 75N
5500 10000 3950 4200 6600 5450 75QR
1350 150 3 5550 10000 39504 4200 6600 5500 65 Std
) 5550 10000 39504 4200 6600 5550 65K
4050 10000 - 750 3054 3650 65T
2200 10000 4800 | 5000 2600 4700 75!
910 10000 ' 4150 4400 365 4200 75QR
1500 100 5 1100 10000 4150 4400 265 4200 65 Std.
1100 10000 4150 4400 — 4200 85K
130 10000 — 455 — 1300 65T
— 10000 3050 3100 — 3400 95,
— 10000 3150 3300 - 3500 10003
100 6 330 10000 33004 3550 - 3600 80 Std.
—_ 10000 2800 2800 — 3250 80K
— ' — — 10000 — — — — 83T
. 2600 27504 5100 10000 2450 2850+ 66004 £950 951"
2750 2900 5150 10000 2750 3000 6606 5000 100C 3
150 4 2900 3050 5200 10000 2900 3150 6600 5100 80 Std.
2450 2600 5000 10000 2050 2550 660C 4800 80K
1800 — 340 1550 10000 — — — 1050 80T
3800 3950 5100 10000 2950 3800 660C 5600 95N I
3850 4000 5150 10000 3150 3900 6600 5650 100QR
200 3 3950 4150 5200 10000 3300 4000 6600 5700 80 Std.
3700 3800 5000 10000 2650 3650 6600 5500 80K
— 870 1550 10000 — 710 66004 2950 80T
4700 4750 5100 10000 60004 6000 6600 6000 95N
4750 4800 5150 10000 6000 6000 6600 ' 6000 100QR
300 2 4950 4900 5200 10000 60004 6000 6600 6000 80 Std.
4550 4600 ' 5000 10000 60004 6000 6600 6000 80K
1400 1450 1550 10000 60004 6000 6600 , 4550 80T
— 9004 4450 10000 - 10004 65004 4150 | 100N
— 5604 3950 10000 - 4804 — 3550 125QR
2250 150 5 — — 610 10000 — — — — 125 Std.
— — — 9350 — — — - 140K
— — 630 10000 — — — i ~ ' 100T
2950 2900 4450 10000 - 24004 66004 4950 | 100N
— 7504 1250 10000 - 5904 660C - | 3000 . .150QR
2400 200 4 - — 610 10000 - — 66004 2600 .« 125 Std.
— — — 9350 - — 6600 ' — ' 140K
— — — 3000 — — — - | 1407
— - 810 10000 — — — — « 125N
— — 1250 10000 — — - | 720 150QR
150 6 - 610 10000 — — — — 125 Std.
— - 9350 — — — — 140K
2700 — — — 3000 — — — ) — 1407
— 11004 810 10000 60004 60004 660C - | 4200 + 125N
12504 14004 1250 10000 60004 60004 66004 | 4450 ' 150QR
300 3 — 9404 610 10000 60004 60004 6600 4150 125 Std.
— — — 9350 — — 660G - - 140K
— — — 3000 — — — ' — t140T
— — 810 10000 — — 6606 2800 125N
— 750 1250 10000 — 5904 66004 3000 150QR
3000 200 5 — - 610 10000 — ! — 660C + + 2600 | 125Std.
— — — 9350 — — 6600 - 140K
— — - 3000 — — — — 140T
- — 810 10000 - — 660C "+ ' 2800 , 125N
— — — 8400 - [ — — — 200QR
200 6 — — 610 10000 - — 660G 2600 125 Std.
! | — — — 9350 — — 66004 — 140K
23600 ' —_ — — 3000 — — — — 140T
| 1100 810 10000 60004 6000- 66004 4200 125N
! — — — 8400 — — 660C — 200QR
300 4 940 610 10000 60004 6000- - 6600 _ 4150 125 Std.
— X — — 9350 — — 3500 — 140K
I | _ . — 3000 — - — — 40T

A For certain combinations of numbers of serizs groups of packs in the capacitor v_
fuse link exceeds the time permitted on the ceoecitor unit’s case-rupture curve, thus i

in the event of a low-current evolving fault. Re“2: to Step 3 in the section er.titlad “How to Use the Fuse Sele

¥ Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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TABLE 17—Single Grounded-Wye Connected Capacitor Banks Rated 20.8 Kv Three-Phase
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3200 3200 ' 3000 3150 2250 4000 8N
3200 3250 3050 3200 2300 4000 7QR
150 50 1 3200 3250 3 | 3050 3200 2300 4000 5 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 2250 4000 6T
3200 3200 3000 ' 3150 2250 3950 10N
3200, 3250 3050 3200 2300 4000 15QR
50 2 3200 3200 3050 3200 2250 4000 10 Std.
3250 3250 ' 3100 3200 2300 4050 8K
300 3150 3150 2950 3150 2150 3950 10T
4050 4150 2950 10000 5000 5000 3800 5000 10N
4100 4150 3000 10000 5000 5000 3900 5000 15QR
100 1 © 4100 4150 3000 10000 5000 5000 3850 5000 10 Std.
4100 4150 3000 10000 5000 5000 3900 5050 8K !
) 4050 4150 2950 10000 5000 5000 3800 5000 10T !
3200 3200 1 T 3000 3150 2250 3950 BN
3200 3200 1 1 3050 3200 2200 4000 20QR
50 3 3150 3150 1 t 2950 3100 2100 3950 15 Std.
© 3200 3200 1 i 3050 3200 2250 4000 12K
450 2950 2950 s 1 2750 2950 1850 3850 15T |
4700 4800 6000 10000 5150 5250 6600 6000 15N
4750 4800 6050 10000 5200 5250 6600 6000 20QR
150 1 4700 4800 6000 10000 5150 5250 6600 6000 15 Std.
4750 4800 6050 , 10000 5200 5250 6600 6000 12K
4600 4750 6000 10000 5050 5200 6600 6000 15T
3200 3200 I 1 3000 3150 2250 3950 20N
3100 3100 i ¥ 2950 3100 2100 - 4000 25QR
50 4 3050 3050 i i 2850 3100 1 2000 3900 20 Std.
3150 3200 i 1 3000 3150 2150 4000 15K
2950 2950 i i 2750 2950 1850 3850 15T
4050 4150 2950 10000 5000 5000 3800 5000 20N
4050 4150 2900 10000 5000 5000 3800 5000 25QR
600 100 2 4000 4100 2850 10000 5000 5000 3700 4950 20 Std.
4100 4150 2950 10000 5000 5000 3850 5000 15K
3950 4050 2800 10000 5000 5000 3600 4950 15T
5300 5350 6000 10000 5100 5450 6600 6000 20N
5350 5350 6050 10000 5150 5450 6600 6000 25QR
200 1 5300 5350 6000 10000 5100 5450 6600 6000 20 Std.
5350 5350 6050 10000 5150 5450 6600 6000 15K
5250 5350 6000 10000 5050 5400 6600 6000 15T
3200 3200 3000 3150 2200 3950 25N
3100 3100 2950 3100 2100 4000 25QR
750 50 5 2950 3000 2800 3000 1900 3850 25 Std.
3100 3100 2900 3100 2050 3950 20K
2350 2350 2100 2450 690 | 3550 25T
3200 3200 3000 3150 2150 3950 30N
2900 2950 2750 2950 1700 3850 40QR
50 6 2950 3000 2800 3000 1900 3850 25 Std.
2950 3000 2800 3000 1850 3900 25K
2350 2350 i 2100 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 30N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
100 3 3950 4050 2800 10000 5000 5000 3600 4900 25 Std,
4000 4050 2800 10000 5000 5000 | 3650 4950 25K
900 3600 3650 2300 | 10000 4800 5000 2800 4700 25T
4700 4800 6000 | 10000 5150 5250 6600 6000 30N
4600 4700 5950 10000 5000 5200 6600 6000 40QR
150 2 4600 4700 5950 10000 5050 5200 6600 6000 25 Std.
4650 4750 6000 10000 5100 5250 6600 6000 25K
4300 4400 5800 10000 4700 4900 6600 5850 25T
5950 5950 6000 10000 6000 6000 6600 6000 30N
5900 5950 5950 10000 6000 6000 6600 6000 40QR
300 1 5900 5950 5950 10000 6000 6000 | 6600 6000 25 Std.
5950 5950 6000 10000 ! 6000 6000 6600 6000 25K
5650 5750 5800 10000 6000 6000 | 6600 6000 25T
3950 4050 2800 10000 5000 5000 | 3600 ' 4950 45N
3800 3800 2600 10000 4850 5000 ' 3250 4800 50QR
100 4 3600 3650 2350 10000 4800 5000 2900 4700 40 Std.
3700 3750 2350 10000 4850 5000 | 2950 4750 40K
w00 | o 2300 2150 610 10000 3800 4100, 265 3950 40T
5250 5350 6000 | 10000 5050 5450 6600 6000 45N
5050 5200 5850 | 10000 4850 5250 6600 6000 50QR
200 2 5000 5100 5800 - 10000 4750 5150 6600 6000 40 5td.
5050 5200 5850 , 10000 4800 5200 6600 6000 40K
1 i 4350 4450 5400 . 10000 3750 4400 6600 5900 40T i
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| THE FUSE SELECTION T+BL S — Continuec I

TABLE 17—Single Grounded-Wye Connected Capacitor Banks Rated 20.8 Kv Three-Phase—Continued
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4550 4650 5950 10000 4950 5150 6600 6000 50N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
1350 150 3 4100 4200 5700 10000 44504 4700 6600 5750 50 Std.
4400 4450 5850 ' 10000 4800 4950 6600 5900 40K
3300 3450 5400 10000 3450 3750 6600 5300 40T
3700 ; 3700 2500 )} 10000 4800 | 5000 | 3050 | 4750 65N \
3550 3600 2250 10000 4800 5000 2650 4700 B0QR
1500 100 5 3300 3350 1850 10000 4550 4850 . 1000 4500 50 Std.
3300 3300 1850 10000 4650 4950 1100 4600 50K
770 870 310 10000 2550 2500 — __ 3250 50T
3700 3700 2500 10000 4800 5000 3050 4750 65N
3550 3600 2250 10000 4800 5000 2650 4700 60QR
100 6 2700 2700 1100 10000 4150 4400 265 4200 65 Std.
3300 3300 1850 10000 4650 4950 1100 4600 50K
— 430 130 10000 — 455 — 1300 65T
4350 . 4450 5850 10000 4750 4950 6600 5900 85N
4300 4400 5800 10000 4700 4900 6600 5850 60QR
150 4 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
4100 4250 5750 10000 4550 4750 6600 5800 50K
1800 , 465 740 4050 10000 — 750 305 3650 65T
5050 5200 5850 10000 4750 | 5200 6600 6000 65N
5000 5100 5800 10000 4700 5150 6600 6000 60QR
200 3 4500 4700 5550 10000 41004 4650 6600 6000 65 Std.
4950 5050 5750 10000 4600 | 5050 6600 6000 50K
2300 2200 4050 10000 — | 1450 6600 4550 65T
5700 5800 5850 10000 6000 ! 6000 6600 6000 65N
5650 5750 5800 10000 6000 6000 6600 6000 60QR
300 2 5300 5350 5550 10000 6000 6000 6600 6000 65 Std.
5600 5700 5750 10000 6000 6000 6600 6000 50K
3400 3350 4050 10000 6000 6000 6600 6000 65T
3750 3950 5650 10000 40504 4300 6600 5600 85N
2750 2900 5150 10000 27504 3000 66004 5000 100QR
2250 150 5 2900 3050 5200 10000 29004 3150 66004 5100 80 Std.
3650 3750 5550 10000 3950 4200 6600 5550 65K
465 740 4050 10000 — 750 3054 3650 65T
4650 4800 5650 10000 4250 4750 6600 6000 85N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
2400 200 4 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K
2300 2200 4050 10000 — 1450 6600 4550 65T
2600 2750 5100 10000 24504 2850 66004 4950 95N
2750 2900 5150 10000 27504 3000 66004 5000 100QR
150 6 2900 3050 5200 10000 29004 3150 6600 5100 80 Std.
2450 2600 5000 10000 20504 2550 66004 4800 80K
2700 — 340 1550 10000 — — — 1050 80T
4700 4750 5100 10000 60004 6000 6600 6000 95N
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 3 4950 4900 5200 10000 6000 6000 6600 6000 80 Std.
4550 48600 5000 10000 6000 6000 6600 6000 80K
1400 1450 1550 10000 60004 6000 6600 4550 80T
2950 2900 4450 10000 — 24004 66004 4950 100N
2100 1900 3950 10000 — 1350 66004 4500 125QR
3000 200 5 2650 2650 4300 10000 — 2000 66004 4800 100 Std.
2700 2650 4250 , 10000 — 22004 66004 ’ 4750 100K
— — 630 10000 — — 66004 710 100T
— — 810 10000 — — 66004 2800 125N
— 750 1250 10000 - 590 66004 | 3000 150QR
200 6 — — 610 10000 — — 66004 2600 125 Std
— — — 9350 — — 66004 — 140K
3600 — — — 3000 — — — — 1407
— 11004 810 10000 60004 6000 66004 4200 125N
12504 1400 1250 10000 60004 600C + ' 66004 4450 150QR
300 4 — 9404 610 10000 60004 60004 66004 | 4150 125 Std.
— — — X 9350 — - . 8300* — 140K
— — — 3000 | — — ' — — ' 140T

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’'s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

t Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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‘THE FUSE SELECTION T.".BLES — Continued

TABLE 18—Single Grounded-Wye Connected Capacitor Banks Rated 22.9 Kv Three-Phase
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3200 3200 I 3050 3200 | 2300 5N
3250 3250 ¥ 3100 3200 | 2300 5QR
150 50 1 3200 3250 T 3050 3200 \ 2300 4000 5 Std.
3250 3250 ¥ 3100 3200 2300 4050 6K
3200 3200 I r 3050 3200 _ 2250 4000 '_6T
3200 3200 | ks 3000 3150 | 2250 3950 ! 10N !
3200 3250 I 3050 3200 2300 4000 ! 10QR
50 2 3200 3250 I 3050 3200 2300 4000 7 Std. !
3250 3250 I 3100 3200 2300 4050 8K
a0 | .t l_s00 | 3200 i 3050 3200 2250 4000 8T
4050 4150 2950 10000 5000 5000 3800 " 5000 10N
4100 4150 3000 ' 10000 5000 5000 3900 5000 10QR
100 1 4100 4150 3000 10000 5000 5000 3900 5000 ! 7 Std.
4100 4150 3000 10000 5000 5000 3900 5050 8K
| I o 4100 4150 _ _ 3000 10000 5000 5000 3850 5000 ' 87
3200 3200 T , F 3000 ! 3150 2250 3950 : 15N
3200 3250 T b 3050 ! 3200 2300 4000 15QR !
50 3 3150 3150 b4 I 2950 3100 2100 3950 15 Sid.
3250 3250 I | I 3100 | 3200 2300 ! 4050 10K
450 3050 3100 1 I T 2800 . 3100 \ 2050 3950 12T
4700 4800 6000 10000 5150 ! 5250 6600 6000 15N
4750 4800 6050 l 10000 5200 5250 6600 6000 15QR
150 1 4700 4800 6000 10000 5150 . 5250 , 6600 6000 ! 15 Std.
4750 4800 6050 10000 5200 5250 6600 6000 | 10K
4700 4800 6000 10000 5150 5250 6600 6000 12T
3200 3200 b I 3000 3150 2250 3950 20N
3200 3200 T by 3050 3200 2200 4000 20QR
50 4 3150 3150 b by 2950 3100 2100 3950 15 Std.
3200 3200 b 1 3050 3200 2250 4000 12K
2950 2950 I T 2750 2950 1850 3850 16T
4050 4150 2950 10000 5000 5000 3800 5000 20N
4100 4150 3000 10000 5000 5000 3800 5000 20QR
600 100 2 4050 4150 2900 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
3950 4050 2800 10000 5000 5000 3600 4950 15T
5300 5350 6000 10000 5100 5450 6600 6000 20N
5350 5350 6050 10000 5150 5450 6600 6000 20QR
200 1 5300 5350 6000 10000 5100 5450 6600 6000 15 Std.
5350 5350 6050 10000 5150 5450 6600 6000 12K
5250 5350 6000 10000 5050 5400 6600 6000 15T
3200 3200 3000 3150 2250 3950 20N
3100 3100 2950 3100 2100 4000 25QR
750 50 5 3050 3050 2850 3100 2000 3900 20 Std.
3100 3100 2900 3100 2050 3950 20K
2750 2800 2600 2800 1400 3750 20T
3200 3200 3000 3150 2200 3950 25N
3000 3050 2850 3000 1950 3800 30QR
50 6 2950 3000 2800 3000 1900 3850 25 Std.
3100 3100 2900 3100 2050 3950 20K
2350 2350 2100 ! 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 25N
4000 4050 2850 10000 5000 5000 3650 4950 ! 30QR
100 3 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4050 4100 2900 10000 5000 5000 3750 5000 20K
900 3600 3650 2300 10000 4800 5000 2800 4700 25T
4700 K 4800 6000 10000 5150 | 5250 6600 6000 25N
4650 4750 6000 10000 5100 5250 6600 6000 30QR
150 2 4600 4700 5950 10000 5050 5200 6600 6000 25 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4300 4400 5800 10000 4700 4900 6600 5850 | 25T
5950 5950 6000 10000 6000 ! 6000 6600 6000 ! 25N
5950 5950 6000 10000 6000 6000 6600 6000 | 30QR
300 1 5900 5950 5950 10000 6000 6000 6600 6000 25 Std.
6000 | 5950 , 6050 10000 6000 3CCO 6600 6000 20K
l _ _ 56& l 5750 \ 5800 10000 6000 6000 6600 6000 257
4050 4150 2950 10000 5000 5000 3800 5000 ' 40N
3950 | 4000 2750 10000 5000 5000 3550 4900 40QR
100 4 3600 ' 3650 2350 10000 ' 4800 5000 2900 4700 40 Std.
3850 3900 2650 10000 ! 4950 5000 3400 4850 30K
1200 3150 3100 ' 1750 10000 4450 . 4750 630 4400 30T
5300 5350 6000 10000 5100 5450 6600 6000 40N
5250 5350 5950 10000 | 5050 5400 6600 6000 40QR
200 2 5000 5100 5800 10000 4750 5150 6600 6000 40 Std.
5150 5300 , 5350 10000 s 4950 5350 6600 6000 ' 30K
4800 4900 5650 10000 4400 4850 6600 _ 6000 30T
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| THE FUSE SELECT.C:» TAGLES — Continued |

TABLE 18—Single Grounded-Wye Connected Capacitor Banks Rated 22.9 Kv Three-Phase—Continued
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4650 4750 6000 10000 5050 5200 6600 6000 45N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
1350 150 3 4300 4400 5800 10000 4700 4900 6600 5850 40 Std.
4400 4450 5850 10000 4800 4950 6600 5900 40K
3300 3450 5400 10000 3450 3750 6600 5300 40T
3900 3950 2700 10000 ﬂ 5000 5000 3500 4900 50N
3800 3800 2600 10000 4850 5000 3250 4800 50QR
1500 100 5 3300 3350 1850 10000 | 4550 4850 1000 4500 50 Std.
3700 3750 2350 10000 I 4850 5000 2350 | 4750 40K
2300 21§0 810 10000 3800 4100 265 | 3950 40T
3700 3700 2500 10000 4800 5000 3050 4750 ' 65N
3550 3600 2250 10000 4800 5000 2650 4700 60QR
100 6 2700 ; 2700 1100 10000 4150 4400 265 | 4260 65 Std.
3300 | 3300 1850 10000 4650 4950 1100 | 4600 50K
770 ) 870 310 10000 . 2550 2500 — 3250 50T
4350 I 4450 5850 10000 ) 4750 4950 6600 5900 , ©5N
4300 ' 4400 5800 10000 4700 4900 6600 5850 60QR
150 4 3650 3800 5550 10000 39504 4200 6600 l 5500 | 65 Std.
4100 4250 5750 10000 4550 4750 6600 I 5800 ’ 50K
1800 2250 ! 2300 4950 10000 ) 6004 2250 6600 4750 50T
5050 5200 5850 10000 \ 4750 5200 6600 6000 ' 65N
5000 5100 5800 10000 | 4700 5150 6600 6000 60QR
200 3 4500 4700 5550 10000 41004 4650 6600 6000 65 Std. I
4950 5050 5750 10000 46004 5050 6600 6000 50K
3650 | 3750 4950 10000 21504 3550 6600 5450 50T
5700 5800 5850 10000 6000 6000 6600 6000 65N
5650 5750 5800 10000 6000 6000 6600 6000 60QR
300 2 5300 | 5350 5550 10000 6000 6000 ‘6600 6000 65 Std.
5600 5700 5750 10000 6000 6000 6600 6000 50K
4500 4550 4950 10000 6000 6000 6600 6000 50T
4300 4400 5800 10000 4700 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
2250 150 5 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 39504 4200 6600 5550 65K
465 740 4050 10000 — 750 3054 3650 65T
5000 5100 5800 10000 47004 5100 6600 6000 75N
4500 4650 5500 10000 4150 4650 6600 6000 75QR
2400 200 4 4500 4700 5550 10000 41004 4650 6600 6000 65 Std.
4550 4700 5550 10000 41504 4700 6600 6000 65K
2300 2200 4050 10000 — 1450 6600 4550 65T
3750 3950 5650 10000 40504 4300 6600 5600 85N
2750 2900 5150 10000 27504 3000 66004 5000 100QR
150 6 2900 3050 5200 10000 29004 3150 6600 5100 80 Std.
2450 2600 5000 10000 20504 2550 66004 4800 80K
2700 — 340 1550 10000 — — — 1050 80T
5400 5450 5650 10000 6000 6000 6600 6000 85N
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 3 4950 4900 5200 10000 6000 6000 6600 6000 80 Std.
4550 4600 5000 10000 6000 6000 6600 6000 80K
1400 1450 1550 10000 60004 6000 6600 4550 80T
3800 3950 5100 10000 295G 3800 6600 5600 95N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
3000 200 5 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K
— 870 1550 10000 — 710 6600 29850 80T
2950 2900 4450 ! 10000 — 24004 66004 4950 100N
2100 1900 3950 10000 — 1350 66004 4500 125QR
200 6 — o 610 | 10000 — - 66004 2600 125 Std.
— — — 9350 — — 66004 — 140K
3600 — — ! 630 10000 — — 66004 710 100T
3900 3900 i 4450 ! 10000 60004 6000 66004 6000 100N
3300 3250 ! 3950 t 10000 60004 6000 6600 | 5950 125QR
300 4 — 9404 ! 610 10000 60004 60004 66004 4150 125 Std.
— — — 9350 — - 6600— — 140K
— 710 630 10000 — 1750 6600 1500 1007

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit's case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled *How to Use the Fuse Selection Tables,” on page 88.

1 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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ITHE FUSE SELECION TA3LES — Continued

TABLE 19—Single Grounded-Wye Connected Capacitor Banks Rated 23.9 Kv Three-Phase
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3200 3200 3050 3200 4000 5N
3250 3250 3100 3200 4050 5QR
150 50 1 3200 3250 3050 3200 2300 4000 5 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 . 2250 4000 6T
3200 3200 3000 , 3150 ' 2250 3950 10N
3200 3250 3050 3200 ' 2300 4000 10QR
50 2 3200 3250 3050 3200 2300 4000 7 Std.
3250 3250 3 ‘ 3100 3200 2300 4050 6K
300 3200 3200 3050 3200 2250 4000 8T
4050 4150 2950 10000 5000 5000 3800 5000 10N
4100 4150 3000 10000 5000 5000 3900 5000 10QR
100 1 4100 4150 3000 10000 5000 5000 3900 5000 7 Std.
4100 4150 3000 | 10000 | 5000 5000 | 3900 5050 6K
4100 4150 3000 10000 5000 5000 ! 3850 5000 8T '
3200 3200 i , h3 3000 3150 | 2250 3950 15N |
3200 3250 b3 b3 3050 3200 H 2300 4000 15QR |
50 3 3150 3150 ks T | 2950 3100 2100 3950 158td. !
3250 3250 i T 3100 3200 | 2300 4050 10K ‘
450 3050 3100 i ks | 2900 3100 | 2050 3950 12T
4700 4800 6000 10000 | 5150 5250 \ 6600 6000 15N
4750 4800 6050 10000 5200 5250 | 6600 6000 15QR
150 1 4700 4800 6000 10000 5150 5250 6600 6000 15 Std.
4750 4800 6050 10000 5200 5250 6600 6000 10K
4700 4800 _ 6000 10000 5150 5250 6600 6000 12T
3200 3200 b b 3000 3150 2250 3950 20N
3200 3200 b i 3050 3200 2200 4000 20QR
50 4 3150 3150 b 1 2950 3100 2100 3950 15 Std.
3200 3200 b s 3050 3200 2250 4000 12K
2950 2950 b3 b 2750 2950 1850 3850 157
4050 4150 2850 10000 5000 5000 3800 5000 20N
4100 4150 3000 10000 5000 5000 3900 5000 20QR
600 100 2 4050 4150 2900 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
3950 4050 2800 10000 5000 5000 3600 4950 15T
5300 5350 6000 10000 5100 5450 6600 6000 20N
5350 5350 6050 10000 5150 5450 6600 6000 20QR
200 1 5300 5350 6000 10000 5100 5450 6600 6000 15 Std.
5350 5350 6050 10000 5150 5450 6600 6000 12K
5250 5350 6000 10000 5050 5400 6600 6000 15T
3200 3200 3000 3150 2250 3950 20N
3100 3100 2950 3100 2100 4000 25QR
750 50 5 3050 3050 2850 3100 2000 3900 20 Std.
3100 3100 2900 3100 2050 3950 20K
2750 2800 2600 2800 1400 3750 20T
3200 3200 3000 3150 2200 3950 25N
3000 3050 2850 3000 1850 3900 30QR
50 6 2950 3000 2800 3000 1800 3850 25 Std.
3100 3100 2900 3100 2050 3950 20K
2350 2350 2100 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 25N
4000 4050 2850 10000 5000 5000 3650 4950 30QR
100 3 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4050 4100 2900 10000 5000 5000 3750 5000 20K
300 3600 3650 2300 10000 4800 5000 2800 4700 25T
4700 4800 6000 10000 5150 5250 6600 6000 25N
4650 4750 8000 10000 5100 5250 6600 6000 30QR
150 2 4600 4700 5950 10000 5050 5200 6600 6000 25 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4300 4400 h 5800 10000 4700 4900 6600 5850 25T
5950 5950 6000 10000 6000 6000 6600 6000 25N
5950 5950 6000 10000 6000 6000 6600 6000 30QR
300 1 5900 5950 5950 10000 6000 6000 6600 6000 25 Std.
6000 5950 ‘ 6050 10000 6000 6000 6600 6000 20K
5650 5750 5800 10000 6000 6000 6600 6000 25T |
4050 4150 ‘ 2950 10000 5000 5000 3800 5000 30N !
3950 4000 2750 10000 5000 5000 3550 4900 40QR I
100 4 3900 3900 ! 2700 10000 4950 5000 3450 4850 30 Std. |
3850 3900 | 2650 10000 4950 5000 3400 4850 30K
1200 3150 3100 | 1750 10000 4450 4750 630 4400 30T |
5300 5350 \ 6000 10000 5100 5450 6600 6000 30N ‘
5250 5350 | 5950 10000 5050 5400 6600 6000 40QR ‘
200 2 5150 5300 5900 10000 4950 5300 6600 6000 30 Std.
5150 5300 ‘ 5950 10000 4950 5350 6600 6000 30K |
4800 4900 _ 5650 10000 4400 4850 6600 6000 30T :
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THE FUS= SELECTION TABLES — Continued I
TABLE 19—Single Grounded-Wye Connected Capacitor Banks Rated 23.9 Kv Three-Phase—Continued
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4650 4750 6000 10000 5050 5200 6600 6000 45N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
1350 150 3 4300 4400 5800 10000 4700 4900 6600 5850 40 Std.
4400 4450 5850 10000 4800 4950 6600 5900 40K
3300 3450 5400 10000 3450 3750 6600 5300 40T
3900 | 3950 2700 10000 5000 5000 3500 ' 4900 50N
3800 3800 2600 10000 4850 5000 3250 4800 | 50QR
1500 100 5 3300 3350 1850 10000 4550 4850 1000 4500 50 Std.
3700 3750 2350 10000 4850 5000 2950 4750 40K
2300 | 2150 610 10000 3800 4100 265 3950 40T
3700 | 3700 2500 10000 4800 5000 3050 4750 65N
3550 3600 2250 10000 4800 5000 2650 4700 | 60QR
100 6 3300 J 3350 1850 10000 4550 4850 1000 4500 | 50 Std.
3300 3300 1850 10000 4650 4950 1100 4600 | 50K
770 870 310 10000 2550 2500 — 3250 507
4350 4450 5850 10000 4750 4950 6600 5900 65N
4300 4400 5800 10000 4700 4900 6600 5850 60QR
150 4 4100 4200 5700 10000 4450 4700 6600 5750 50 Std.
4100 4250 5750 10000 45504 4750 6600 5800 50K
1800 2250 2300 4950 10000 6004 2250 6600 4750 50T
5050 5200 5850 10000 4750 5200 6600 6000 65N
5000 5100 5800 10000 4700 5150 6600 6000 60QR
200 3 4900 5000 5700 10000 4550 5000 6600 6000 50 Std.
4950 5050 5750 10000 4600 5050 6600 6000 50K
3650 3750 4950 10000 21504 3550 6600 5450 50T
5700 5800 5850 10000 6000 6000 6600 6000 65N
5650 5750 5800 10000 6000 6000 6600 6000 60QR
300 2 5500 5600 5700 10000 6000 6000 6600 6000 50 Std.
5600 5700 5750 10000 6000 6000 6600 6000 50K
4500 4550 4950 10000 6000 6000 6600 6000 50T
4300 4400 5800 10000 4700 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
2250 150 5 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 39504 4200 6600 5550 65K
465 740 4050 10000 — 750 3054 3650 65T
5000 5100 5800 10000 4700 5100 6600 6000 75N
4500 4650 5500 10000 4150 4650 6600 6000 75QR
2400 200 4 4500 4700 5550 10000 4100 4650 6600 6000 65 Std.
4550 4700 5550 10000 41504 4700 6600 6000 65K
2300 2200 4050 10000 — 1450 6600 4550 65T
3750 3950 5650 10000 40504 4300 6600 5600 85N
2750 2900 5150 10000 27504 3000 66004 5000 100QR
150 6 2900 3050 5200 10000 29004 3150 66004 5100 80 Std
2450 2600 5000 10000 20504 2550 66004 4800 80K
2700 465 740 4050 10000 — 750 305 3650 65T
5400 5450 5650 10000 6000 6000 6600 6000 85N
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 3 4950 4900 5200 10000 6000 6000 6600 6000 80 Std.
4550 4600 5000 10000 6000 6000 6600 6000 80K
3400 3350 4050 10000 6000 6000 6600 6000 65T
3800 3950 5100 10000 29504 3800 66004 5600 95N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
3000 200 5 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K
— 870 1550 10000 — 710 6600 2950 80T
2950 2900 4450 10000 — 24004 66004 4950 100N
2100 1900 3950 10000 — 1350 66004 4500 125QR
200 6 2650 2650 4300 10000 - 2000 66004 4800 100 Std.
2700 2650 4250 10000 - 22004 66004 4750 100K
3600 — — 630 10000 — — 66004 710 100T
3900 3900 4450 10000 60004 60004 6600 6000 100N
3300 3250 3950 10000 60004 6000 6600 5950 125QR
300 4 3750 3700 4300 10000 60004 6000 6600 6000 100 Std.
3700 3650 4250 10000 | 6000 * 6000 6600 6000 100K
— 710 | 630 10000 — 1750 6600 1500 1007

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit's case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

¥ Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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Distribution Capacitor Banks

TABLE 20—Single Grounded-Wye Connected Capacitor Banks Rated 24.9 Kv Three-Phase
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3200 3200 b 3050 3200 2300 4000 5N
3250 3250 i 3100 3200 2300 4050 5QR
150 50 1 3200 3250 I 3050 3200 2300 4000 5 Std.
3250 3250 1 3100 3200 2300 4050 6K
3200 3200 by 3050 3200 2250 4000 6T
3200 3200 I 3000 3150 2250 3950 [ 10N
3200 3250 T 3050 3200 2300 4000 10QR
50 2 3200 3250 ! T 3050 3200 2300 4000 | 7 Std.
3250 3250 1 3100 3200 2300 4050 ! 6K
300 3200 3200 1 3050 3200 2250 4000 [ 8T
4050 4150 2950 10000 5000 5000 3800 5000 10N
4100 4150 . 3000 10000 5000 5000 3900 5000 H 10QR
100 1 4100 4150 3000 10000 5000 5000 3900 5000 r 7 Std.
4100 4150 | 3000 10000 5000 5000 3900 5050 6K
4100 4150 3000 10000 5000 5000 3850 5000 1 8T
3200 3200 I b3 3000 3150 2250 3950 , 15N
3200 3250 ' ¥ k3 3050 3200 2300 4000 15QR
50 3 3200 3200 I b 3050 ' 3200 2250 4000 10 Std.
3250 3250 b s 3100 3200 2300 4050 10K
450 L . 13050 3100 i i 2900 3100 2050 3950 12T
4700 4800 6000 10000 5150 ! 5250 6600 6000 15N
4750 4800 6050 10000 5200 \ 5250 6600 6000 15QR
150 1 4750 4800 6000 10000 5150 5250 6600 6000 | 10 Std.
4750 4800 6050 10000 5200 5250 6600 6000 10K
4700 4800 6000 10000 5150 5250 6600 6000 ' 12T
3200 3200 b3 T 3000 3150 2250 3950 20N
3200 3200 ¥ I 3050 3200 2200 4000 20QR
50 4 3150 3150 F b8 2950 3100 2100 3950 15 Std.
3200 3200 b I 3050 3200 2250 4000 12K
2950 2950 1 b3 2750 2950 1850 3850 15T
4050 4150 2950 10000 5000 5000 3800 5000 20N
4100 4150 3000 10000 5000 5000 3900 5000 20QR
600 100 2 4050 4150 2900 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
3950 4050 2800 10000 5000 5000 3600 4950 15T
5300 5350 6000 10000 5100 5450 6600 6000 20N
5350 5350 6050 10000 5150 5450 6600 6000 20QR
200 1 5300 5350 6000 10000 5100 5450 6600 6000 15 Std.
5350 5350 6050 10000 5150 5450 6600 6000 12K
5250 5350 6000 10000 5050 5400 6600 6000 15T
3200 3200 1 I 3000 3150 2250 3950 20N
3100 3100 i 2950 3100 2100 4000 25QR
750 50 5 3050 3050 i 2850 3100 2000 3900 20 Std.
3150 3200 i 3000 3150 2150 4000 15K
2750 2800 i 2600 2800 1400 3750 20T
3200 3200 kA 3000 3150 2200 3950 25N
3100 3100 I 2950 3100 2100 4000 25QR
50 6 2950 3000 b 2800 3000 1900 3850 25 Std.
3100 3100 I 2900 3100 2050 3950 20K
2350 2350 i 2100 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 25N
4050 4150 2900 10000 5000 5000 . 3800 5000 25QR
100 3 3950 4050 2800 10000 5000 5000 I 3600 4900 25 Std.
4050 4100 2900 10000 5000 5000 3750 5000 20K
900 3600 3650 2300 10000 4800 5000 2800 4700 25T
4700 4800 6000 10000 5150 5250 ! 6600 6000 25N
4750 4800 6050 10000 5200 5250 ! 6600 6000 25QR
150 2 4600 4700 5950 10000 5050 5200 6600 6000 25 Std.
4700 4800 6050 10000 5200 5250 \ 6600 6000 20K
4300 4400 | 5800 10000 4700 4900 6600 5850 257
5950 5950 l 6000 10000 6000 6000 6600 6000 25N
6000 5950 6050 10000 6000 6000 6600 6000 25QR
300 1 5800 5950 5950 10000 6000 6000 6600 6000 25 Std.
6000 5950 } 6050 10000 6000 6000 6600 6000 20K
\ 5650 5750 5800 10000 6000 6000 6600 6000 v 25T
4050 4150 1 2950 10000 5000 5000 3800 5000 ! 30N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
100 4 3900 3900 ' 2700 10000 4950 5000 3450 4850 ! 30 Std.
4000 4050 ' 2800 10000 5000 5000 3650 4950 25K
1200 _ 3150 3100 ! 1750 10000 ! 4450 4750 630 4400 ] 30T
5300 5350 6000 10000 | 5100 5450 6600 6000 " 30N
5250 5350 5950 10000 5050 5400 6600 6000 , 40QR
200 2 5150 5300 ] 5900 10000 f 4950 5300 6600 6000 30 Std.
5300 5350 : 6000 10000 . 5100 5450 6600 6000 ‘ 25K
4800 4900 ] 5650 10000 ' 4400 4850 6600 6000 30T
- an '
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TABLE 20—Single Grounded-Wye Connected Capacitor Banks Rated 24.9 Kv Three-Phase—Continued
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4650 4750 6000 10000 5200 6600 6000 45N
4600 4700 5950 10000 5200 6600 6000 40QR
1350 150 3 4300 4400 5800 10000 4900 6600 5850 40 Std.
4500 4600 5950 10000 4900 5100 6600 6000 30K
| 4000 4100 5650 10000 4250 4500 6600 5700 30T
! 3950 4050 2800 10000 5000 5000 |, 3600 4950 45N
I 3800 3800 2600 10000 4850 5000 1 3250 4800 50QR
1500 100 i 5 3600 3650 2350 10000 ! 4800 5000 23800 4700 40 Std.
! 3700 ! 3750 2350 10000 4850 5000 2850 4750 ' 40K
1 2300 | 2150 610 10000 3800 4100 265 3950 | 40T
' 3700 3700 2500 10000 4800 5000 3050 4750 ! 65N
3550 l 3600 2250 10000 4800 5000 2650 4700 60QR
100 6 3300 3350 1850 10000 4550 4850 1000 4500 50 Std.
3300 3300 1850 10000 4850 4950 1100 4600 50K
\ 770 \ 870 310 10000 2550 2500 — 3250 50T
| 4350 4450 5850 10000 4750 4950 6600 5900 65N
| 4300 | 4400 5800 10000 4700 4900 6600 5850 60QR
| 150 4 4100 4200 5700 10000 4450 4700 . 6600 5750 50 Std.
i 4100 4250 5750 10000 45504 4750 6600 5800 50K
1800 2250 2300 4850 10000 6004 2250 6600 4750 50T
5050 5200 5850 10000 4750 5200 | 6600 6000 65N
! 5000 5100 5800 10000 4700 5150 6600 6000 60QR
200 3 4300 5000 5700 10000 4550 5000 6600 6000 50 Std.
4950 5050 5750 10000 4600 5050 1 6600 6000 50K
3650 3750 4850 10000 2150 3550 6600 5450 50T
5700 5800 5850 10000 6000 6000 6600 6000 65N
5650 5750 5800 10000 6000 6000 6600 6000 60QR
300 2 5500 5600 5700 10000 6000 6000 6600 6000 50 Std.
5600 5700 5750 10000 6000 6000 6600 6000 50K
4500 4550 4950 10000 6000 6000 6600 6000 50T
4300 4400 5800 10000 47004 43900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
2250 150 5 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 3950 4200 66004 5550 65K
465 740 4050 10000 — 750 3054 3650 65T
5000 5100 5800 10000 4700 5100 6600 6000 75N
4500 4650 5500 10000 4150 4650 6600 6000 75QR
2400 200 4 4500 4700 5550 10000 4100 4650 6600 6000 65 Std
4550 4700 5550 10000 41504 4700 6600 6000 65K
2300 2200 4050 10000 — 1450 6600 4550 65T
3750 3950 5650 10000 40504 4300 6600 5600 85N
2750 2900 5150 10000 2750 3000 66004 5000 100QR
150 6 2900 3050 5200 10000 29004 3150 66004 5100 80 Std.
3650 3750 5550 10000 39504 4200 6600 5550 65K
2700 465 740 4050 10000 — 750 3054 3650 65T
5400 5450 5650 10000 6000 6000 6600 6000 85N
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 3 4950 4900 5200 10000 6000 6000 6600 6000 80 Std
5300 5400 5550 10000 6000 6000 6600 6000 65K
3400 3350 4050 10000 6000 6000 6600 6000 65T
4650 4800 5650 10000 4250 4750 6600 6000 85N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
3000 200 5 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K
— 870 1550 10000 — 710 66004 2950 80T
2950 2900 4450 10000 — 2400 66004 4950 100N
2100 1900 3950 10000 — 1350 66004 4500 125QR
200 6 2650 2650 4300 10000 — 2000 66004 4800 100 Std
2700 2650 ! 4250 10000 — 2200 66004 4750 100K
3600 — — 630 10000 — — 66004 710 100T
39004 3900 4450 10000 60004 6000 ! 66004 6000 100N
3300 3250 3950 10000 60004 6000 66004 5950 125QR
300 4 3750 3700 4300 10000 60004 6000 6600 6000 100 Std
3700 3650 4250 10000 6000 * 6000 6600 6000 100K
— 710 | 630 10000 — 1750 66004 1500 100T

& For certain combinations of numbers of scries groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

¥ Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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Selection Guide for the Protection of Overhead
Distribution Capacitor Banks

THE FUSE SELECTION TABLES — Continued

TABLE 21—Single Grounded-Wye Connected Capacitor Banks Rated 26.4 Kv Three-Phase
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3200 3200 t ) 3050 3200 2300 4000 5N
3250 3250 b 3100 3200 2300 4050 5QR
150 50 1 3200 3250 T 3050 3200 2300 4000 5 Std.
3250 3250 b3 3100 3200 2300 4050 6K
3200 3200 I 3050 3200 2250 4000 6T
3200 3200 b 3000 3150 2250 3950 10N
3200 3250 I 3050 3200 2300 4000 10QR
50 2 3200 3250 I 3050 3200 2300 4000 7 Std.
3250 3250 b8 | 3100 3200 2300 4050 6K
300 3200 3200 i | 3050 3200 2250 4000 8T
4050 4150 2950 10000 5000 5000 3800 5000 10N
4100 4150 3000 10000 i 5000 5000 3900 5000 10QR
100 1 4100 4100 3000 10000 5000 5000 3900 5000 7 Std.
4100 4150 3000 10000 5000 5000 3900 5050 6K
4100 4150 3000 10000 5000 5000 3850 5000 8T
3200 3200 b I 3000 3150 2250 3950 10N
3200 3250 b b ! 3050 3200 2300 4000 15QR
50 3 3200 3200 b b3 3050 3200 2250 4000 10 Std.
3250 3250 1 b3 , 3100 3200 2300 4050 8K
450 3150 3150 b I ' 2950 3150 2150 3950 10T
H 4700 4800 6000 10000 5150 5250 6600 6000 10N
4750 4800 6050 10000 5200 5250 6600 6000 15QR
150 1 4750 4800 6000 10000 5150 5250 6600 6000 10 Std.
4750 4800 6050 10000 5200 5250 6600 6000 8K
4700 4800 6000 10000 5150 5250 6600 6000 10T
3200 3200 b b 3000 3150 2250 3950 20N
3200 3200 I 1 3050 3200 2200 4000 20QR
50 4 3150 3150 I I 2950 3100 2100 3950 15 Std.
3200 3200 I I 3050 3200 2250 4000 12K
2950 2950 i I 2750 2950 1850 3850 15T
4050 4150 2950 10000 5000 5000 3800 5000 20N
4100 4150 3000 10000 5000 5000 3900 5000 20QR
600 100 2 4050 4150 2900 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
3950 4050 2800 10000 5000 5000 3600 4950 15T
5300 5350 6000 10000 5100 5450 6600 6000 20N
5350 5350 6050 10000 5150 5450 6600 6000 20QR
200 1 5300 5350 6000 10000 5100 5450 6600 6000 15 Std.
5350 5350 6050 10000 5150 5450 6600 6000 12K
5250 5350 6000 10000 5050 5400 6600 6000 15T
3200 3200 i i 3000 3150 2250 3950 20N
3100 3100 by i 2950 3100 2100 4000 25QR
750 50 5 3050 3050 I I 2850 3100 2000 3900 20 Std.
3150 3200 b I 3000 3150 2150 4000 15K
2950 2950 I I 2750 2950 1850 3850 15T
3200 3200 I b 3000 3150 2250 3950 20N
3100 3100 I b 2950 3100 2100 4000 25QR
50 6 3050 3050 I I 2850 3100 2000 3900 20 Std.
3100 3100 I b 2900 3100 2050 3950 20K
2750 2800 t i 2600 2800 1400 3750 20T
4050 4150 2950 10000 5000 5000 3800 5000 20N
4050 4150 2900 10000 5000 5000 3800 5000 25QR
100 3 4000 4100 2850 10000 5000 5000 3700 4950 20 Std.
4050 4100 2900 10000 5000 5000 3750 5000 20K
900 3850 3900 2650 10000 4950 5000 3350 4850 20T
4700 4800 6000 10000 5150 5250 6600 6000 20N
4750 4800 6050 10000 5200 5250 6600 6000 25QR
150 2 4650 4800 6000 10000 5100 5250 6600 6000 20 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4500 4600 5900 10000 4900 5100 6600 6000 20T
5950 5950 6000 10000 6000 6000 6600 6000 20N
6000 5950 6050 10000 6000 6000 6600 6000 25QR
300 1 5900 5950 6000 10000 6000 6000 6600 6000 20 Std.
6000 5950 6050 10000 6000 6000 6600 6000 20K
5800 5900 5900 10000 6000 6000 6600 6000 20T
4050 4150 2950 10000 5000 5000 ! 3800 5000 30N
3950 4000 2750 10000 5000 5000 ! 3550 4900 40QR
100 4 3900 3900 2700 10000 4950 5000 3450 4850 30 Std.
4000 4050 2800 10000 5000 5000 3650 4950 25K
1200 3600 3650 1 2300 10000 4800 } 5000 2800 4700 25T
5300 5350 ‘ 6000 10000 5100 i 5450 6600 6000 30N
5250 5350 5950 10000 5050 5400 6600 6000 40QR
200 2 5150 5300 5900 10000 4950 5300 6600 6000 30 Std.
5300 5350 6000 10000 5100 5450 , 6600 6000 25K
5000 5100 ' 5800 10000 4750 | 5150 i 6600 6000 25T
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ITHE FUSE SELECTION TABLES — Continued

TABLE 21—Single Grounded-Wye Connected Capacitor Banks Rated 26.4 Kv Three-Phase—Continued
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4700 4800 6000 10000 5150 5250 6600 6000 40N
4600 4700 5950 10000 5000 5200 6600 6000 40QR
1350 150 3 4500 4600 5900 10000 4900 5100 6600 6000 30 Std.
4500 4600 5950 10000 4800 5100 6600 6000 30K
4000 4100 5650 10000 4250 4500 6600 5700 307
3950 4050 J 2800 10000 5000 5000 3600 4950 45N
3800 3800 2600 10000 4850 5000 3250 4800 50QR
1500 100 5 3600 3650 2350 10000 4800 5000 2900 ! 4700 40 Std.
3700 3750 , 2350 10000 4850 5000 2950 “ 4750 40K
2300 2150 610 10000 3800 4100 265 3950 40T
3900 3950 2700 10000 5000 5000 3500 1 4900 50N
3800 3800 2600 10000 4850 5000 3250 | 4800 50QR
100 6 3300 3350 1850 10000 4550 4850 1000 4500 50 Std.
3300 3300 1850 10000 4650 4950 1100 4600 50K
2300 2150 610 10000 3800 4100 265 3950 40T
4550 4650 5950 10000 4950 5150 6600 ' 6000 50N
4400 4500 5850 10000 4800 5000 6600 ! 5950 50QR
150 4 4100 4200 5700 10000 4450 4700 6600 5750 50 Std.
4100 4250 5750 10000 4550 - 4750 6600 | 5800 50K
1800 3300 3450 ' 5400 10000 3450 3750 6600 5300 40T
5200 5300 i 5950 10000 5000 5350 6600 ' 6000 50N
5050 5200 5850 10000 4850 5250 6600 ! 6000 50QR
200 3 43900 5000 5700 10000 4550 5000 6600 | 6000 50 Std.
4950 5050 5750 10000 4600 5050 6600 6000 50K
4350 4450 5400 10000 3750 4400 6600 5900 40T
5850 5850 5850 10000 6000 6000 6600 6000 50N !
5750 5850 5850 10000 6000 6000 6600 6000 50QR
300 2 5500 5600 5700 10000 6000 6000 6600 6000 50 Std.
5600 5700 5750 10000 6000 6000 6600 6000 50K
5100 5150 5400 10000 6000 6000 6600 6000 40T
4350 4450 5850 10000 4750 4950 6600 5900 65N
4300 4400 5800 10000 4700 4900 6600 5850 60QR
2250 150 5 3650 3800 5550 10000 39504 4200 6600 5500 65 Std
4100 4250 5750 10000 4550 4750 6600 5800 50K
465 740 4050 10000 — 750 3054 3650 65T
5000 5100 5800 10000 4700 5100 6600 6000 75N
4500 4650 5500 10000 4150 4650 6600 6000 75QR
2400 200 4 4500 4700 5550 10000 4100 4650 6600 6000 65 Std.
4550 4700 5550 10000 41504 4700 6600 6000 65K
2300 2200 4050 10000 — 1450 6600 4550 65T
4300 4400 5800 10000 4700 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
150 6 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 39504 4200 6600 5550 65K
2760 465 740 4050 10000 — 750 3054 3650 65T
5650 5700 5800 10000 6000 6000 6600 6000 75N
5250 5300 5500 10000 6000 6000 6600 6000 75QR
300 3 5300 5350 5550 10000 6000 6000 6600 6000 65 Std.
5300 5400 5550 10000 6000 6000 6600 6000 65K
3400 3350 4050 10000 6000 6000 6600 6000 65T
4650 4800 5650 10000 4250 4750 6600 6000 | 85N L
3850 4000 5150 10000 31504 3900 6600 5650 100QR !
3000 200 5 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K !
2300 2200 4050 10000 — 1450 6600 4550 65T |
3800 3950 5100 10000 29504 3800 6600 5600 95N j
3850 4000 5150 10000 31504 3900 6600 5650 100QR
200 8 2650 2650 4300 10000 — 2000 66004 4800 100 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K
3600 — 870 1550 10000 — 710 6600 2950 80T [
4700 4750 5100 10000 6000 6000 6600 6000 95N !
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 4 3750 3700 4300 10000 60004 6000 6600 6000 100 Std.
4550 4600 5000 10000 6000 6000 6600 6000 80K
1400 1450 1550 | 10000 6000 6000 6600 4550 l 80T

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit's case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

1 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.

e~ 90
RN L N

. GG Y ELECTTIN GO TIY e thieer
) Gu T ELEC, . 1T CHAT T e Tar 0



LN I
bl

Outdoor Distribution Distribution Capacitor Banks
ITHE FUSE SELECTION TABLES — Continued

TABLE 22—Single Grounded-Wye Connected Capacitor Banks Rated 27.6 Kv Three-Phase

T e ® e e Selection Guide for the Protection of Overhead
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3200 3200 3050 3200 2300 4000 5N
3250 3250 3100 3200 2300 4050 5QR
150 50 1 3200 3250 3050 3200 2300 4000 5 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 2250 4000 6T
3200 3200 3000 3150 2250 3950 10N
3200 3250 3050 3200 2300 4000 10QR
50 2 3200 3250 3050 3200 2300 4000 7 Std.
3250 3250 3100 3200 2300 4050 6K
300 3200 3200 3050 3200 2250 4000 8T
4050 4150 2950 10000 5000 5000 3800 5000 10N
4100 4150 3000 10000 5000 5000 3900 5000 10QR
100 1 4100 4150 3000 10000 5000 5000 3900 5000 7 Std.
4100 4150 3000 10000 5000 5000 3900 5050 6K
4100 4150 3000 10000 5000 5000 3850 5000 8T
3200 3200 ks I 3000 3150 2250 3950 10N
3200 3250 ks b 3050 3200 2300 4000 15QR
50 3 3200 3200 i I 3050 3200 2250 4000 10 Std.
3250 3250 I I 3100 3200 2300 4050 { 8K
450 3150 3150 by 1 2950 3150 2150 3950 10T
4700 4800 6000 10000 5150 5250 6600 6000 10N
4750 4800 6050 10000 5200 5250 6600 6000 15QR
150 1 4750 4800 6000 10000 5150 5250 6600 6000 10 Std.
4750 4800 6050 10000 5200 5250 6600 6000 8K
4700 4800 6000 10000 5150 5250 6600 6000 10T
3200 3200 b3 I 3000 3150 2250 3950 15N
3200 3200 i I 3050 3200 2200 4000 20QR
50 4 3150 3150 I I 2350 3100 2100 3850 15 Std.
3200 3200 I T 3050 3200 2250 4000 12K
2950 2950 k' i 2750 2950 1850 3850 15T
4050 4150 2950 10000 5000 5000 3800 5000 15N
4100 4150 3000 10000 5000 5000 3900 5000 20QR
600 100 2 4050 4150 2900 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
3950 4050 2800 10000 5000 5000 3600 4950 15T
5300 5350 6000 10000 5100 5450 6600 6000 15N
5350 5350 6050 10000 5150 5450 6600 6000 20QR
200 1 5300 5350 6000 10000 5100 5450 6600 6000 15 Std.
5350 5350 6050 10000 5150 5450 6600 6000 12K
5250 5350 6000 10000 5050 5400 6600 6000 15T
3200 3200 3000 3150 2250 3950 20N
3100 3100 2950 3100 2100 4000 25QR
750 50 5 3050 3050 2850 3100 2000 3900 20 Std.
3150 3200 3000 3150 2150 4000 15K
2950 2950 2750 2950 1850 3850 15T
3200 3200 3000 3150 2250 3950 20N
3100 3100 2950 3100 2100 4000 25QR
50 [¢] 3050 3050 2850 3100 2000 3900 20 Std.
3100 3100 2900 3100 2050 3950 20K
2750 2800 2600 2800 1400 3750 20T
4050 4150 2950 10000 5000 5000 3800 5000 20N
4050 4150 2900 10000 5000 5000 3800 5000 25QR
100 3 4000 4100 2850 10000 5000 5000 3700 4950 20 Std.
4050 4100 2900 10000 5000 5000 3750 5000 20K
900 3850 3900 2650 10000 4950 5000 3350 4850 20T
4700 4800 6000 10000 5150 5250 6600 6000 20N
4750 4800 6050 10000 5200 5250 6600 6000 25QR
150 2 4650 4800 6000 10000 5100 5250 6600 6000 20 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4500 4600 5900 10000 4900 5100 6600 6000 20T
5950 5850 6000 10000 6000 6000 6600 6000 20N
6000 5850 6050 10000 6000 6000 6600 6000 25QR
300 1 5900 53950 6000 10000 6000 6000 6600 6000 20 Std.
6000 5850 6050 10000 6000 6000 6600 6000 20K
5800 5800 5900 10000 6000 6000 6600 6000 20T
4050 4150 2950 10000 5000 5000 3800 5000 30N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
100 4 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4000 4050 2800 10000 5000 5000 3650 4950 25K
1200 3600 3650 2300 10000 4800 5000 2800 4700 25T
5300 5350 6000 10000 5100 5450 6600 6000 30N
5250 5350 5950 10000 5050 5400 6600 6000 40QR
200 2 5250 5350 5950 10000 5050 5400 6600 6000 25 Std.
5300 5350 6000 10000 5100 5450 6600 6000 25K
5000 5100 5800 10000 4750 5150 6600 6000 25T
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'THE FUSE SELECTION TABLES — Continued I

TABLE 22—Single Grounded-Wye Connected Capacitor Banks Rated 27.6 Kv Three-Phase—Continued

Capacitor Binl, Dal..
S Pas iaromu, Fialt Cue S tur Cupwsite Bunl Piote tior. Ampeses, ms
Contiguration - t(‘ ‘
; - A PREITY SRt - SRR “ositrol
R:fi,“f" C pacitor- N{;. .b;.‘. :ﬂ G ~r~r~ ectric T fer ra Edison Sanginac ABE (! ‘estinghouse) Fuse Lir :
g “onit aratie bl iCE N o T 1 Rating.
i 133 o
A I ™ var | Capacitor | piele trol [Divtel ot | e zs | T. v | Se.cowt | S.cwoln smeol | Fimrar | L .perc.
Singic-Phase | M5 NpaperFitm)| o Fim) | (iRt | ey [Poapes cite 51 e s [~ et ] (C d-Gitem
4700 4800 6000 10000 5150 5250 6600 6000 30N
4600 4700 5950 10000 5000 5200 6600 6000 40QR
1350 150 3 4500 4600 5900 10000 4800 5100 6600 6000 30 Std.
4650 4750 6000 10000 5100 5250 6600 6000 25K
4000 4100 5650 10000 4250 4500 6600 5700 30T
3950 4050 2800 10000 5000 5000 3600 4950 45N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
1500 100 5 3600 3650 2350 10000 4800 5000 2900 4700 40 Std.
3850 3900 2650 10000 4950 5000 3400 4850 30K
3150 3100 1750 10000 4450 4750 630 4400 30T
3900 3950 2700 10000 5000 5000 3500 4900 50N
3800 3800 2600 10000 4850 5000 3250 4800 50QR
100 6 3300 3350 1850 10000 4550 4850 1000 4500 50 Std.
3700 3750 2350 10000 4850 5000 2950 4750 40K
2300 2150 610 10000 3800 4100 | 265 3950 40T
4550 4650 5950 10000 4950 5150 6600 6000 50N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
150 4 4100 4200 5700 10000 4450 4700 6600 5750 50 Std.
4400 4450 5850 10000 4800 4950 6600 5900 40K
1800 3300 3450 5400 10000 3450 3750 6600 5300 40T
5200 5300 5950 10000 5000 5350 6600 6000 50N
5050 5200 5850 10000 4850 5250 6600 6000 50QR
200 3 4900 5000 5700 10000 4550 5000 6600 6000 50 Std.
5050 5200 5850 10000 4800 5200 6600 6000 40K
4350 4450 5400 10000 3750 4400 6600 5900 40T
5850 5950 59850 10000 6000 6000 6600 6000 50N
5750 5850 5850 10000 6000 6000 6600 6000 50QR
300 2 5500 5600 5700 10000 6000 6000 6600 6000 50 Std.
5700 5800 5850 10000 6000 8000 6600 6000 40K
5100 5150 5400 10000 6000 6000 6600 6000 407
4350 4450 5850 10000 4750 4950 6600 5900 65N
4300 4400 5800 10000 4700 4900 6600 5850 60QR
2250 150 5 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
4100 4250 5750 10000 4550 4750 6600 5800 50K
2250 2300 4950 10000 6004 2250 6600 4750 50T
5050 5200 5850 10000 4750 5200 6600 6000 65N
’ 5000 5100 5800 10000 4700 5150 6600 6000 60QR
2400 200 4 4500 4700 5550 10000 4100 4650 6600 8000 65 Std.
4950 5050 5750 10000 4600 5050 6600 6000 50K
2300 2200 4050 10000 — 1450 6600 4550 65T
4300 4400 5800 10000 4700 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
150 6 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 39504 4200 6600 5550 65K
2700 465 740 4050 10000 — 750 3054 3650 65T
5650 5700 5800 10000 6000 6000 6600 6000 75N
5250 5300 5500 10000 6000 6000 6600 6000 75QR
300 3 5300 5350 5550 10000 6000 6000 6600 6000 65 Std.
5300 5400 5550 10000 6000 6000 6600 6000 85K
3400 3350 4050 10000 6000 6000 6600 6000 65T
4650 4800 5650 10000 4250 4750 6600 6000 85N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
3000 200 5 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
4550 4700 5550 10000 4150 4700 6600 6000 65K
2300 2200 4050 10000 — 1450 6600 4550 65T
3800 3950 5100 10000 29504 3800 6600 5600 95N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
200 6 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K
3600 — 870 1550 10000 — 710 6600 2950 807
4700 4750 5100 10000 6000 6000 6600 6000 95N
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 4 4950 4900 5200 10000 6000 6000 6600 6000 80 Std.
4550 4600 5000 10000 6000 6000 6600 6000 80K
1400 1450 1550 10000 6000 6000 6600 4550 80T

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

¥ Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.

S '|A|| o
I‘»IL“I‘.. .Hl A \I‘h.'\|'| ‘III"AIt

% .1 S&C ELEC'3IC COl“l\NY e “hic. 10 Page 55 of 90
u - 8&C ELECT...C C'iN"."ALTD. ¢ Toronto August 10, 1992



L@ faotne
Outdoor Dlstrlbutlon

| THE FUSE SELECTION TABLES — Continued

-,
.

Dis"*buti~n Capeci‘or =i~ks

TABLE 23—Single Grounded-Wye Connected Capacitor Banks Rated 34.5 Kv Three-Phase

Selection Guide for the Protection of Overhead
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3200 3200 3050 3200 2300 4000 5N
3250 3250 3100 3200 2300 4050 3QR
150 50 1 3250 3250 3100 3200 2300 4050 3 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 2250 4000 67
3200 3200 3000 3150 2250 4000 8N
3200 3250 3050 3200 2300 4000 7QR
50 2 3200 3250 i 3050 3200 2300 4000 7 Std.
3250 3250 3100 3200 | 2300 4050 6K
300 3200 3200 | 3050 3200 2050 4000 6T
4050 4150 I 3000 10000 5000 5000 3850 5000 8N
4100 4150 ' 3000 t 10000 5000 5000 3900 5000 7QR
100 1 4100 4150 1 3000 10000 5000 5000 3900 5000 7 Std.
4100 4150 ! 3000 10000 5000 5000 3900 5050 6K
_ o 4100 4150 3000 _ 16000 5000 5000 3850 5000 67T
3200 3200 b k4 3000 3150 2250 3950 10N
3200 3250 I t I 3050 3200 2300 4000 10QR
50 3 3200 3250 I i 3050 3200 | 2300 4000 7 Std.
3250 3250 1 I l I 3100 3200 2300 4050 8K
450 3200 3200 | i i 3050 3200 t 2250 4000 8T
4700 4800 ! 6000 10000 5150 5250 B 6600 6000 10N
4750 4800 6050 10000 5200 5250 6600 6000 10QR
150 1 4750 4800 6050 10000 5200 5250 6600 6000 7 Std.
4750 4800 6050 10000 5200 5250 ! 6600 6000 8K
4750 4800 6050 10000 5200 5250 6600 6000 8T
3200 3200 I I 3000 3150 2250 3950 15N
3200 3250 i i 3050 3200 2300 4000 15QR
50 4 3200 3200 T ks 3050 3200 2250 4000 10 Std.
3250 3250 I + 3100 3200 2300 4050 10K
3050 3100 I by 2900 3100 2050 3950 12T
4050 4150 2950 10000 5000 5000 3800 5000 15N
4100 4150 3000 10000 5000 5000 3800 5000 15QR
600 100 2 4100 4150 3000 10000 5000 5000 3850 5000 10 Std.
4100 4150 3000 10000 5000 5000 3900 5050 10K
4050 4100 23800 10000 5000 5000 3750 5000 127
{ 5300 5350 6000 10000 5100 5450 6600 6000 15N
5350 5350 6050 10000 5150 5450 6600 6000 15QR
200 1 5350 5350 6000 10000 5150 5450 6600 6000 10 Std.
5400 5350 6050 10000 5200 5450 6600 6000 10K
5300 5350 6000 10000 5100 5450 6600 6000 12T
3200 3200 3000 3150 2250 3950 15N
3200 3200 3050 3200 2200 4000 20QR
750 50 5 3150 3150 2950 3100 2100 3950 15 Std.
3200 3200 3050 3200 2250 4000 12K
2950 2950 2750 2850 1850 3850 15T
3200 3200 3000 3150 2250 3950 20N
3200 3200 3050 3200 2200 4000 20QR
50 6 3150 3150 2950 3100 2100 3950 15 Std.
3200 3200 3050 3200 2250 4000 12K
2950 23850 2750 2950 1850 3850 15T
4050 4150 23850 10000 5000 5000 3800 5000 20N
4100 4150 3000 10000 5000 5000 3900 5000 20QR
1060 3 4050 4150 23800 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 5000 5000 3850 5000 12K
900 3950 4050 2800 10000 5000 5000 3600 4950 15T
4700 4800 6000 10000 5150 5250 6600 6000 20N
4750 4800 6050 10000 5200 5250 6600 6000 20QR
150 2 4700 4800 6000 10000 5150 5250 6600 6000 15 Std.
4750 4800 6050 10000 5200 5250 6600 6000 12K
4600 4750 6000 10000 5050 5200 6600 6000 15T
5950 5950 6000 10000 6000 6000 6600 6000 20N
6000 5850 6050 10000 6000 6000 6600 6000 20QR
300 1 5950 5850 6000 10000 6000 6000 6600 6000 15 Std.
6000 5950 6050 10000 8000 6000 6600 6000 12K
L 1 N 5950 5950 6000 10000 6000 6000 1 6600 6000 15T
4050 4150 2950 10000 5000 5000 I 3800 5000 20N
4050 4150 2800 10000 5000 5000 3800 5000 25QR
100 4 4000 4100 2850 10000 5000 5000 [ 3700 4850 20 Std.
4050 4100 2800 10000 5000 5000 3750 5000 20K
1900 _ 3850 3900 2650 10000 4950 5000 3350 4850 20T
5300 5350 | 6000 10000 l 5100 5450 ! 6600 6000 20N
5350 5350 ! 8050 10000 5150 5450 8600 6000 25QR
200 2 5300 5350 6000 10000 5100 5450 6600 6000 20 Std.
5350 5350 6050 10000 5150 5450 6600 6000 20K
5150 5300 5900 10000 I 4950 5300 6600 6000 20T
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THE FUS = SELECT.ON TAELLES — Continued

TABLE 23—Single Grounded-Wye Connected Capacitor Banks Rated 34.5 Kv Three-Phase—Continued
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4700 4800 6000 10000 5150 5250 6600 6000 25N
4650 4750 6000 10000 5100 5250 6600 6000 30QR
1350 150 3 4600 4700 5950 10000 5050 5200 6600 6000 25 Std.
4700 4800 6050 10000 5200 5250 8600 6000 20K
4300 4400 i 5800 10000 4700 4900 6600 i 5850 25T
4050 4150 2950 10000 5000 5000 3800 | 5000 30N |
3950 4000 2750 10000 5000 5000 3550 I 4900 40QR
1500 100 5 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4000 4050 2800 10000 5000 5000 3650 4950 25K
3600 3650 2300 10000 4800 5000 2800 4700 25T
4050 4150 2950 10000 5000 5000 3800 5000 40N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
100 [$3 33900 3900 2700 10000 4950 5000 3450 ‘ 4850 30 Std.
3850 3900 2650 10000 4950 5000 3400 4850 30K
3150 3100 1750 10000 4450 4750 630 4400 30T
1 4700 4800 6000 10000 5150 5250 6600 | 6000 40N ;
4600 4700 5950 10000 5000 5200 6600 6000 40QR
150 4 4500 4600 5900 10000 4900 5100 6600 6000 30 Std.
4500 4600 5950 10000 4900 5100 6600 l 6000 30K '
1800 4000 4100 5650 10000 4250 4500 6600 , 5700 30T |
5300 5350 6000 10000 5100 5450 6600 ' 6000 40N !
5250 5350 5950 10000 5050 5400 6600 6000 40QR I
200 3 5150 5300 5900 10000 4950 5300 6600 | 6000 30 Std.
5150 5300 5950 10000 4950 5350 6600 6000 30K
4800 4900 5650 10000 4400 4850 6600 6000 30T
5950 5950 6000 10000 6000 6000 6600 6000 40N
5900 5950 5950 10000 6000 6000 6600 6000 40QR
300 2 5800 5900 5900 10000 6000 6000 6600 6000 30 Std.
5850 5900 5950 10000 6000 6000 6600 6000 30K
5450 5550 5650 10000 6000 6000 6600 6000 30T
4550 4650 5950 10000 4950 5150 6600 6000 50N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
2250 150 5 4100 4200 5700 10000 4450 4700 6600 5750 50 Std.
4400 4450 5850 10000 4800 4950 6600 5900 40K
3300 3450 5400 10000 3450 3750 6600 5300 40T
5200 5300 5850 10000 5000 5350 6600 6000 50N
5000 5100 5800 10000 4700 5150 8600 6000 60QR
2400 200 4 4900 5000 5700 10000 4550 5000 6600 6000 50 Std.
4950 5050 5750 10000 4600 5050 6600 6000 50K
3650 3750 4950 10000 21504 3550 6600 5450 50T
4350 4450 5850 10000 4750 4950 6600 5900 65N
4300 4400 5800 10000 4700 4900 6600 5850 60QR
150 5} 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
4100 4250 5750 10000 4550 4750 6600 5800 50K
2700 2250 2300 4350 10000 6004 2250 6600 4750 50T
5700 5800 5850 10000 6000 6000 6600 6000 65N
5650 5750 5800 10000 6000 6000 6600 6000 60QR
300 3 5300 5350 5550 10000 6000 6000 6600 6000 65 Std.
5600 5700 5750 10000 6000 6000 6600 6000 50K
4500 4550 4950 10000 6000 6000 6600 6000 50T
5050 5200 5850 10000 4750 5200 6600 6000 65N
5000 5100 5800 10000 4700 5150 6600 6000 60QR
3000 200 5 4500 4700 5550 10000 41004 4650 6600 6000 65 Std.
4950 5050 5750 10000 4600 5050 6600 6000 50K
2300 2200 4050 10000 — 1450 6600 4550 65T
5000 5100 5800 10000 4700 5100 6600 6000 75N
4500 4650 5500 10000 4150 4650 6600 6000 75QR
200 6 4500 4700 5550 10000 4100 4650 6600 6000 65 Std.
4550 4700 5550 10000 41504 4700 6600 6000 65K
3600 2300 2200 4050 10000 — 1450 6600 4550 65T
5650 5700 5800 10000 6000 6000 6600 6000 75N
5250 5300 5500 10000 6000 6000 6600 6000 75QR
300 4 5300 5350 5550 10000 6000 6000 6600 6000 65 Std.
5300 5400 , 5550 10000 6000 8000 6600 6000 65K
3400 3350 1 4050 10000 ; 6000 | 6000 6600 6000 65T

4 For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

1 Data for MeGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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OQutdoor Distribution Distribution Capacitor Banks
THE FUSE SELECTION TABLES — Continued I
TABLE 24—Single Delta Connected Capacitor Banks Rated 2.4 Kv Three-Phase
"Capacitor “ank Date S ) 7
Lk o L T - @ num ault Current for C-. . citor _anl. Mow.ctiui . .. .o Rms
Sontigur- ‘ior su.C
Rati e e e e - - pPo~itrol
:v; Capacitor M;mi lﬁf ['\ Goaa b Elegtriy <G « 1 Euison Sangamo LB 1 estinghcuse) ‘use Link
hree- Uait e T Lo ) . 1 R.S
;';':: Riting, tvar | agaic"m ¥ letrol | el<dro | | pedS 2B | solzhiolt | Bulechialit | hawol ‘i Var ung T
Shugle “has: 2 r:: “ Coertibe] (Ol ik { " 4'ilmy O FTIm) R Srecdia] kel Bm) G citm)] GOl DL
M m 2950 3000 3 £ 28004 3000 1850 3850 SN
2700 2750 + 25004 2750 12004 3700 50QR
150 50 1 2450 2450 i 22004 2550 7704 3550 40 Std.
2400 2450 t 21504 2550 7804 3650 40K
470 540 t — 930 — 2400 40T
810 730 + — 1300 — 2850 85N
- — i — 550 - 1350 100QR
50 2 — 355 t — 680 - 1700 80 Std.
300 — — t — 480 — — 80K
2800 2750 3100 10000 43004 4550 2654 4250 85N
15004 13004 2250 10000 31504 33004 — 3500 100QR
100 1 16004 15004 2350 10000 33004 35504 — 3600 80 Std.
11004 10504 1850 10000 28004 28004 — 3250 80K
— — — 10000 — — — — 80T
— — 5700 10000 — — — 125N
— — 5800 10000 - — 7204 150QR
450 150 1 - — 5650 10000 — — — — 125 Std.
- — 3700 93504 — — — 140K
— — — 30004 — — — 140T
— — — 10000 — — — 125N
— — — 9400 — — — — 175QR
100 2 — — — 10000 — — — 125 Std.
— — — 9350 — — — — 140K
— — — 3000 — — — 140T
600
— — 5700 10000 — — 66004 28004 125N
— — 4300 9400 — - 66004 5404 175QR
200 1 — — 5650 10000 — — 66004 26004 125 Std.
— 37004 93504 — — 66004 — 140K
— — — 30004 — — — 140T
100 3 — — - 7250 — — — — 200 Std.
150 2 — — — 72504 — — — — 200 Std.
300
300 ] — — — 72504 — — 66004 — 200 Std.
— — — — — — 66004 — 200K

4 For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit's case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

1 Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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THE FUSE SELECTION TABLES — Continued
TABLE 25—Single Delta Connected Capacitor Banks Rated 4.16 Kv Three-Phase
Cnpr'-itnr *nk Data )
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3200 3200 3000 3150 2250 3950 20N
3100 3100 2950 3100 2100 4000 25QR
150 50 1 3050 3050 2850 3100 2000 3900 20 Std.
3100 3100 2900 3100 2050 3950 20K
2750 2800 2600 2800 1400 3750 20T
2850 2900 27004 2900 1550 3800 50N
2700 2750 25004 2750 1200 3700 50QR
50 2 1750 1700 5904 2050 360 3250 50 Std.
1700 1650 8904 2000 365 3250 50K
300 470 540 — 930 — 2400 40T
3900 3950 4000 10000 5000 5000 3500 4900 50N
3800 3800 3900 10000 4850 5000 3250 4800 50QR
100 1 3300 3350 3550 10000 45504 4850 10004 4500 50 Std.
3300 3300 3550 10000 46504 4950 11004 4600 50K
2300 2150 2750 10000 38004 4100 2654 3950 40T
2200 2200 t t 18504 2350 460 3500 75N
700 680 1 E: — 1200 — 2800 75QR
50 3 820 720 E + — 1300 — 2800 65 Std.
810 720 t + — 1300 — 2750 65K
450 — — 2 i — 270 — — 65T
4300 4400 8000 10000 47004 4300 6600 5850 75N
3700 3850 7750 10000 39504 4200 6600 5450 75QR
150 1 3650 3800 7800 10000 39504 4200 6600 5500 65 Std.
3650 3750 7800 10000 39504 4200 66004 5550 65K
465 740 6750 10000 — 750 3054 3650 65T
— — t i — 445 — — 95N
50 4 - — + ke — 550 - 1350 100QR
— _ i i — 480 — 80K
1300 1200 2050 10000 30504 3100 — 3400 95N
1500 1300 2250 10000 31504 3300 — 3500 100QR
100 2 — — — 10000 — — — 2000 100 Std.
600 1100 1050 1850 10000 28004 2800 — 3250 80K
— — — 10000 — — — - 80T
38004 39504 7550 10000 29504 3800 66004 5600 95N
3850 4000 7600 10000 31504 3900 6600 5650 100QR
200 1 26504 26504 7000 10000 — 20004 66004 4800 100 Std.
3700 3800 7500 10000 26504 3650 6600 5500 80K
— 870 5850 10000 — 710 66004 2950 80T
— — — 10000 — — — — 125N
- — 10000 — — — — 150QR
100 3 - — 10000 — — — — 125 Std.
— — — 9350 — — — — 140K
— — — 3000 — — — — 140T
— — 5700 10000 — — — — 125N
- 5800 10000 — - — 720 150QR
900 150 2 — - 5650 10000 — - — 125 Std.
— — 3700 9350 — — — - 140K
— — — 3000 — — — — 140T
— 11004 5700 10000 60004 60004 66004 4200 125N
12504 14004 5800 10000 60004 60004 66004 4450 150QR
300 1 — 9404 5650 10000 60004 60004 66004 4150 125 Std.
— - 37004 93504 — — 66004 — 140K
— — — 30004 — — — 140T
— — — 9250 — — — — 150N
100 4 - — — 9250 - — — — 150 Std.
— — — 9350 — — — — 140K
1200 — — — 3000 — — — — 140T
3700 9250 - 66004 — 150N
- 3700 9250 — 66004 150 Std.
200 2 — 3700 9350 — — 66004 — 140K
— — 3000 — — 1407
1350 150 3 — — — 7250 — — — — 200 Std.
1500 100 5 — — — 7250 — — — - 200 Std.

A For certain combinations of numbers of series groups

of packs in the capacitor unit and groups of packs shorted, the total

clearing time of the

fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

¥ Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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hTHE FUSE SELECTION TABLES — Continued

TABLE 26—Single Delta Connected Capacitor Banks Rated 4.8 Kv Three-Phase

~gitor ~ Jat; | ] " . ) |
U S S 1. Wil ditn Tial 'roection. A €& <8 lums
et e i | : : ? sic
o -———- - — --— _ Pc.iitrol
""':;'“' R |F;-— "1-- [ Shed T oMita | A ™ —T— B T | . (.. astin house “use 1inl
“hre- g S I T T T T T ) iy
h':‘ tatie .: Srgm | 2w [ i ({4 PO R T B | S D M RPN o i P S ]
T S PR BT v by Uy b st e U e | o i
3200 3200 i 3000 3150 2250 |T 3950 20N
3100 3100 + 2950 3100 2100 4000 25QR
150 50 1 3050 3050 i + 2850 3100 2000 3900 20 Std.
3150 3200 t 3000 3150 2150 4000 15K
2750 2800 i | 2600 2800 1400 3750 20T
2950 [ 3000 1 2800 3000 l 1850 3850 45N
2700 2750 + 2500 2750 1200 3700 50QR
50 2 2450 | 2450 i 2200 2550 770 3550 40 Std.
2400 2450 2150 2550 780 3650 40K
300 470 540 1 . i — 930 | — 2400 40T .
3950 4050 4000 10000 ' 5000 5000 ' 3600 4950 45N
3800 3800 3900 10000 , 4850 5000 3250 4800 50QR
100 1 3600 3650 3800 10000 4800 5000 2900 4700 40S1d. -
3700 3750 3850 ‘ 10000 4850 5000 2950 4750 40K :
2300 2150 2750 10000 | 38004 4100 2654 3950 40T
I 2200 2200 t ‘ % [ 18504 2350 ! 460 3500 75N I
: 700 680 % | T — 1200 — 2800 75QR
50 3 . 820 720 i + — 1300 — 2800 65 Std.
g0 | 720 N — 1300 - 2750 65K
450 — — + w t — 270 — — 65T
4300 4400 8000 10000 = 47004 4900 66004 5850 75N ‘
| 3700 3850 7750 10000 39504 4200 6600 5450 75QR
150 1 3650 3800 7800 10000 39504 4200 66004 5500 65 Std
3650 3750 7800 10000 39504 4200 66004 5550 65K
4654 740 6750 10000 — 750 3054 3650 65T
810 730 T T — 1300 — 2850 85N
— — i i — 550 — 1350 100QR
50 4 — 355 t t — 680 — 1700 80 Std.
— — t + — 480 — — 80K
2800 2750 3100 10000 43004 4550 2654 4250 85N
1500 1300 2250 10000 31504 3300 — 3500 100QR
600 100 2 1600 1500 2350 10000 33004 3550 — 3600 80 Std.
1100 1050 1850 10000 28004 2800 — 3250 80K
— — — 10000 — — — — 80T
4650 4800 7850 10000 42504 4750 6600 6000 85N
3850 4000 7600 10000 31504 39004 66004 5650 100QR
200 1 3950 4150 7500 10000 33004 4000 66004 5700 80 Std.
3700 3800 7500 10000 26504 36504 66004 5500 80K
— 870 5850 10000 — 7104 66004 2950 80T
— — 10000 — — — 125N
— — 10000 — — — 150QR
100 3 — — — 10000 — — — — 125 Std
— — 9350 — — — 140K
— — — 3000 — — — — 140T
— — 5700 10000 — — — 125N
— - 5800 10000 — — — 720 150QR
900 150 2 — — 5650 10000 — — 125 Std
— — 3700 9350 — — — — 140K
— — — 3000 — — — 140T
— 11004 5700 10000 60004 60004 66004 4200 125N
12504 14004 5800 10000 60004 60004 66004 4450 150QR
300 1 — 9404 5650 10000 60004 | 60004 66004 4150 125 Std.
— — 3700 93504 — i — 66004 — 140K
— — — 30004 — — — — 140T
T..BLE CCNMTINUED =»
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'THE FUSE SELECTION TA3LES — Continued

TABLE 26—Single Delta Connected Capacitor Banks Rated 4.8 Kv Three-Phase—Continued

] e .ol AR
—— — —— — e r——— b [ { (3PN " TR A w3y K
! o e . |
v O | [ - tadee L - | T e aone : :
- Wit ‘ It T T S T T . -
b P N . . ol l T Lo -nl - [
! . o “ . N L . : N o i [. LeH : I
— — — 10000 — | — . 125N
— — — 9400 — - 175QR
100 4 — - — 10000 — — — - 125 Std.
- - — 9350 - - — — 140K
1200 . — - — | 3000 — - — — 140T
— 57G2 10000 — — £500= 2800 125N
4300 9400 — — 6600 540 |, 175QR
200 2 — — 5650 10000 — — 66004 2600 125 Std.
- - 3700 9350 - — 6600 " - ' 140K
| _ — 3000 — = - — 1407
' - — | 9250 — — — 150N
— — ' — 9250 — - - — 150 Std.
1350 150 3 - - 8320 - - - {20k
) - | — - _ 3000 — — - - 1697
— — ' — 9250 — — — - 150N
T — - g 9250 - — = 1508td.
100 ' 6 - _ - — _I_ 7250 — - — = 200 Std.
' 150 4 - ) — _ = __ 7250 — _— — — 200 Std.
1800 200 | 3 — — 7250 — — — — | 200 Std.
- N - - GENNA T T T onnaid |
— — 7250 — — 6600 - 200 Std.
so 2 — — = . - — | 66004 — 200K

A TFor certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total

clearing time of the

fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

t Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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TABLE 27—Singie Delta Connected Capacitor 3anks F ated 7.2 Kv Three-Phase

me moidn Nt l (
-~ R P kel A T,
2ot oLns ‘ :
e a | B e o
N -0 | . . ve e i f E - i o~ - R et
i B VR e e e 2 o e -— -
y 1.t . L . . [ !
a P - S e l . el iz ~ l ' I R El R ! ' v eend
v S, 1 e e O . , N -
IR Y] & w0 T Lo \ " T - w, . |
3200 3200 s I 3000 3150 2250 3950 15N
3200 3250 ks I 3050 3200 2300 4000 15QR
150 50 1 3150 3150 1 i 2950 3100 2100 3950 15 Std.
3250 3250 k3 i 3100 3200 2300 4050 10K
3050 3100 1 i 229 3100 2050 3950 12T
3200 3200 b4 b 3000 3150 | 2200 ' 3950 25N
3000 3050 ks ¥ 2850 3000 1950 , 3900 30QR
! 50 2 2950 3000 ks k3 2800 3000 1900 , 3850 25 Std.
3100 3100 k3 b3 2e2C 3100 2050 3850 20K
300 ! 2350 2350 i b 2:00 2-50 690 3550 25T
4050 4150 4000 10000 5000 5000 3800 50CC 2Er
! 4000 4050 4000 10000 5000 533 3650 43850 30QR
100 ' 1 3950 4050 4000 10000 5000 5000 3600 4900 25 Std.
4050 4100 4000 10000 50CC £2CC 3750 5000 20K
3600 3650 3800 10036 4800 5000 2800 4700 25T
2950 3C20 i s 28CC 3028 1850 3850 45
, 2700 2750 s T 2503 2750 1200 3700 50QR
50 3 2450 , 2450 s i 2200 2550 770 3550 40 Std
' 2400 2450 I I 2150 2550 780 3650 40K
450 470 540 I b . — 930 — ‘ 2400 40T
4650 4750 8150 10000 £350 5200 6600 6000 45N
4400 4500 8050 10000 4800 5000 6600 5950 50QR
150 1 4300 | 4400 [ 8000 10000 4700 4900 6600 5850 40 Std
4400 4450 8050 10000 4800 4950 6600 5900 40K
3300 | 3450 7650 10000 34504 3750 6600 5300 40T
2550 ! 2550 b i 2350 2650 1050 l 3600 65N
2250 | 2250 b i 2000 2400 560 | 3550 60QR
50 4 820 720 ks k3 — 1300 — 2800 65 Std
1700 1650 b3 i 890 2000 365 ! 3250 50K
— 325 I ¥ : — 520 — I 480 50T
3700 3700 3850 10000 | 4800 5000 3050 | 4750 65N
3550 3600 3750 10000 | 4800 5000 2650 4700 60QR
' 600 100 2 2700 2700 3100 10000 41504 4400 265f 4200 65 Std
3300 3300 3550 10000 46504 4950 1100 4600 50K
770 870 1600 10000 25504 2500 — 3250 50T
5050 5200 8050 10000 | 47504 5200 6600 6000 65N
5000 5100 8000 10000 47004 5150 6600 6000 60QR
200 1 4500 4700 7800 10000 41004 4650 6600 6000 65 Std
4950 5050 7950 10000 | 46004 5050 6600 6000 50K
3650 3750 7350 10000 . 21504 3550 6600 5450 50T
2200 2200 i } 1850 2350 460 3500 75N
700 680 3 s i — 1200 — 2800 75QR
750 50 5 820 720 s — 1300 — 2800 65 Std
810 720 i ' — 1300 ' — 2750 T 85K
— — b — 270 — — 65T
810 730 * — 1300 ' — 2850 85N
50 5 — — 1 — 550 ' — 1350 100QR
— 355 i — 680 — . 1700 ' 80 Std.
— — b — 480 — ! — 80K
2800 2750 3100 10000 4300¢ 4550 2654 4250 85N
1500 | 1300 2250 10000 31504 3300 — 3500 100QR
100 3 1600 1500 2350 10000 33004 3550 — 3600 80 Std.
1100 1050 1850 10000 2800 2800 — ' 3250 80K
900 — — — 10000 — — — — 80T
3750 3950 7850 10000 4050¢ 4300 6600 5600 85N
2750 i 2900 7600 10000 27504 3000 66004 5000 100QR
150 2 2900 ' 3050 7500 10000 2900- 3150 6600 5100 80 Std
2450 2600 7500 10000 2050 2550 6600 4800 80K
, \ — 340 5850 10000 — — — 1050 80T
5400 5450 7850 10000 6000+ 6000 6600 6000 85N
. 4750 4800 7600 10000 | 6000 6000 6600 6000 100QR
300 1 4950 4900 7500 10000 6000 ° 6000 6600 6000 80 Std.
4550 4600 7500 10000 6000 60C. 6600 60CC 80K
' 1400 1450 5850 1000C oo 300C 33C3 45590 80T




|""HE FUSE SE.ECTION TA3LES — Continued I
TABLE 27—Single Delta Connected Capacitor Banks Rated 7.2 Kv Three-Phase—Continued
Nt Ll o
Foe e e e . -| " Gor T T AL el e M | .
At Tk W ] s
”‘.f“ . g ! | ERERREENE 1 I LN ! T. P T
T ) - 7 T o R
P adin [ lonr i e 1 . PR LRRO | d oy v | o . e
Gigwsbe o] LI Tk B R TO I L e | i
— - — 10000 — — — 2250 100N
— — — 10000 - - — — 125QR
100 4 — — — 10000 — — — — 125 Std
| — — — 9350 — — — — 140K
1200 | — — — 3000 — — — — . 1407
2¢50* ' 2¢004 ' 7100 ' 10000 — 2400 66CO-- ' 4950 | 100N
2100 1900 6700 10000 — 1350 . 6600 4500 125QR
200 2 — — 5650 10000 — — 66004 2600 125 Std
— — 3700 9350 — — 6600 — 140K
- — 3900 10000 — = 6600 710 100T
- — 5700 10000 — — — — 125N
— — 5800 10000 — — — 720 150QR
1350 150 3 — — 5650 10000 — ' — - ! — 125 Std
— — 3700 9350 — — — — . 140K
. - — — 3000 — - — - 140T
— - — 10000 — — — — 125N
' — — — 10000 — — — — 150QR
1500 100 5 — — 10000 — — — 125 Std
— - — 9350 — — — — 140K
- ) I R — — 3000 — — ' — — 140T
X — — — 10000 — — — — 125N
— — — 9400 — — — 175QR
100 6 — — — 10000 - - — — 125 Std
— — — 9350 — , — — 140K
— — — 3000 — — — — 140T
— — 5700 10000 — — : — — 125N
— — 4300 9400 — — | — 175QR
150 4 — — 5650 10000 — — — - 125 Std
— — 3700 9350 — - — - 140K
1800 — — — 3000 — — — — 140T
— 5700 10000 — — 66004 2800 125N
— 4300 9400 — — 66004 540 175QR
200 3 — 5650 10000 — — 66004 2600 125 Std
— — 3700 9350 — — 66004 — 140K
— — 3000 — — — — 140T
— 11004 5700 10000 60004 60004 66004 4200 125N
— 6104 4300 9400 — 16004 66004 1450 175QR
300 2 — 9404 5650 10000 60004 60004 66004 4150 125 Std
— — 3700 9350 — — 66004 — 140K
— — — 3000 — — — — 140T
— — — 9250 — — — — 150N
2250 150 5 — — — 9250 — — — — 150 Std
2400 200 4 — — — 7250 — — — — 200 Std.
150 6 — — — 7250 — — — — 200 Std.
2700 — — — 7250 — — 66004 — 200 Std.
800 8 — — — = — — | _e600 — 200K
A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the

fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

t Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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'THE FUSE SELECTION TABLES — Continued |
TABLE 28—Single Delta Connected Capacitor Banks Rated 8.32 Kv Three-Phase
e remsiter Gl Daf I
. il & 4 N S TR (At ~ o .
‘ Hoal i i N .x‘
i i —_— e e e e e e — L%
-".‘;‘j'} fupic > Teets el ‘:_._‘:t!—,—— _ _l e . .- J - e - LA -~ “ i
o i it R iw
B y - ! e R ! Ll T U | a ‘M o o1 vl " T i -
B R ) " ol . 1 o : T 17 i Eae} [ roe l { iy
3200 3200 1 3000 3150 2250 3950 10N
3200 3250 3050 3200 2300 4000 15QR
150 50 1 3200 3200 3050 3200 2250 4000 10 Std.
3250 ' 3250 ‘3100 3200 2300 4050 8K
3150 3150 2950 3150 2150 3950 10T
3200 3200 : 3 I 3000 3150 2250 | 3950 [ 20N
| 3100+ 3100 P 2950 3100 2100 4000 25QR
50 2 3050 3050 2850 3100 2000 3900 20 Std.
| 3100 3100 2900 3100 2050 3950 20K
00 | 2750 2800 ' E 2600 2800 1400 3750 20T
| . 4050 4150 4000 10000 5000 5000 3800 5000 20N
4050 4150 4000 10000 5000 5000 3800 ., 5000 25QR
‘ 100 1 ¢ 4000 ' 4100 4000 10000 5000 5000 3700 4950 20 Std.
4050 4100 4000 10000 5000 5000 3750 ¢ 5000 , 20K
\ _ 3850 3300 3950 10000 4950 5000 3350 4850 20T
3150 | 3150 t t 2950 3150 2100 3950 40N
2900 2950 i i 2750 2950 1700 3850 40QR
50 3 2850 2850 i i 2650 2900 1550 3800 30 Std.
2750 2800 i i 2600 2850 1450 3750 . 30K
450 | 1600 1450 s i l — 1950 330 3150 30T
| 4700 4800 . 8150 10000 ' 5150 5250 6600 6000 40N
4600 4700 8150 10000 5000 5200 6600 6000 40QR
150 1 4500 4600 8100 10000 4900 5100 6600 6000 30 Std.
4500 4600 8100 10000 4900 5100 6600 6000 30K
4000 | 4100 7900 10000 4250 4500 6600 5700 30T
2850 2900 1 : 2700 2900 1550 3800 50N
2700 2750 t i 2500 2750 1200 3700 50QR
50 4 1750 1700 i i 590 2050 360 3250 50 Std.
1700 1650 i E: 890 2000 365 3250 50K
470 540 i i — 930 — 2400 40T
3900 3950 4000 10000 5000 5000 3500 4900 50N
3800 3800 3900 10000 4850 5000 3250 4800 50QR
" 800 100 2 3300 3350 3550 10000 45504 4850 10004 4500 50 Std.
3300 3300 3550 10000 46504 4950 11004 4600 50K
2300 2150 2750 10000 3800 4100 265 3950 40T
5200 5300 8100 10000 5000 5350 6600 6000 50N
5050 5200 8050 10000 4850 5250 6600 6000 50QR
200 1 4900 5000 7900 10000 45504 5000 6600 6000 50 Std.
4950 5050 7950 10000 45004 5050 6600 6000 50K
4350 4450 7650 10000 37504 4400 6600 5900 407
2550 2550 2350 2650 1050 3600 65N
2250 2250 2000 2400 560 3550 60QR
750 50 5 820 720 — 1300 — 2800 65 Std.
1700 1650 890 2000 365 3250 50K
— — X — 270 — — 65T
2200 2200 | 1850 2350 460 3500 75N
700 680 ! — 1200 — 2800 75QR
50 6 820 720 — 1300 — 2800 65 Std.
810 720 | — 1300 — 2750 65K
— — | — 270 — — 65T
3550 3600 3750 10000 | 4800 5000 2600 4700 75N
2750 2700 3100 10000 | 4150 4400 365 4200 75QR
100 3 2700 2700 3100 10000 | 41504 4400 2654 4200 65 Std.
2700 2700 3050 10000 |, 41504 4400 — 4200 65K
900 — 430 405 10000 | — 455 — | 1300 65T
4300 4400 8000 10000 47004 4900 6600 | 5850 75N
3700 3850 7750 10000 3950 4200 6600 | 5450 75QR
150 2 3650 , 3800 7800 10000 39504 4200 6600 . 5500 65 Std.
3850 . 3750 7800 10000 39504 4200 66004 | 5550 . 85K
465 740 6750 10000 — 750 3054 | 3650 | 65T
5650 5700 8000 10000 | 6000 6000 6600 | 6000 75N
5250 5300 7750 10000 | 6000 6000 6600 6000 ., 75QR
300 1 5300 , 5350 7800 10000 6000 _ 6000 6600 , 6000 , 65 Std.
5300 5400 7800 10000 | 6000 6000 6600 6000 65K
) 1 3400 3350 6750 10000 ' 6000 6000 6600 6000 85T
T =220 )Wl s,
Lo b \'| cea bl N |
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| TH = FUSE SELECTION TAZLES — Continued |
TABLE 28—Single Delta Connected Capacitor Banks Rated 8.32 Kv Three-Phase—Continued
~ o i el
o - - - " s " M aa T [ SN . Ve it
! L i
] R e T R T T W
. oA ' T e ! o * Y} Loy Vs et PR
el e e e L — e ——— e D
. e ' ' { i [k B ‘ A L P '(‘ o i)
1300 1200 2050 10000 30504 3100 — 3400 95N
1500 1300 2250 10000 31504 3300 — 3500 100QR
100 4 — — — 10000 — — — 2000 100 Std.
1100 1050 1850 10000 28004 | 2800 — 3250 80K
1200 — — — 10000 — — — — 80T
3809 3950 | 7550 ' 10000 ' 29504 3800 ! 6600~ 5600 S5N
3850 4000 7600 10000 31504 3900 6600 5650 100QR
200 2 2650- 2650 7000 10000 — 2000 66004 4800 100 Std.
3700 3800 7500 10000 26504 3650 6600 5500 80K
| = 870 5850 10000 — 710 66004 2950 80T  _
' — 900 7100 10000 — 1000 65004 4150 100N
— 560 6700 10000 — 480 — 3550 125QR
1350 150 | 3 — — 5650 10000 — — — — 125 Std.
' — — 3700 9350 — — — — 140K
| — — 3900 10000 — — — — 100T
! — — — 10000 — — — 2250 100N
— — — 10000 — — — — 150QR
I 1500 100 5 — — — 10000 — — — — 125 Std.
— — — 9350 — — —_ — 140K
. | o . — — — 3000 — — — — 140T
i — — — 10000 — — — — 125N
— — — 10000 — — — — 150QR
100 6 — — — 10000 — — — — 125 Std.
— — ' — 9350 — — — — 140K
— — — 3000 — — — — 140T
— — | 5700 10000 — — — — 125N
— — 5800 10000 — — — 720 150QR
150 4 — — 5650 10000 — — — — 125 Std.
— — 3700 9350 — — — — 140K
1800 — — — 3000 — — — — 140T
— — 5700 10000 — — 66004 2800 125N
— 750 5800 10000 — 5904 66004 3000 150QR
200 3 — — 5650 10000 — — 66004 2600 125 Std.
— — 3700 9350 — — 66004 — 140K
— — — 3000 — — — — 140T
— 11004 5700 10000 60004 60004 66004 4200 125N
1250 14004 5800 10000 60004 60004 66004 4450 150QR
300 2 — 9404 5650 10000 60004 60004 66004 4150 125 Std.
— — 3700 9350 — — 66004 — 140K
— — — 3000 — — — — 140T
— — 3700 9250 — — — — 150N
— — 920 8400 — — — — 200QR
2250 150 5 — — 3700 9250 — — — — 150 Std.
— — 3700 9350 — — — — 140K
— — — 3000 — — — — 140T
— — — 9250 — — asoo: — 150N
— — — 9250 — — 6600 — 150 Std.
2400 200 4 — - — 9350 — — 66004 - 140K
— — — 3000 — — | — — 140T
150 6 — — — 7250 — — — — 200 Std.
2700 — — — 7250 — — 66004 — 200 Std.
300 3 _ — — = — — 56004 — 200K
3000 200 5 — — — 7250 — — — — 200 Std.

A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

t Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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TABLE 29— Slngle Delta Connected Capacitor Banks Rated 12. 47 Kv Three Phase

Cajzsticn Guide fzi the Trotecion of Cerh2ed

KRSV S ] -
Tt e Ve w00 ks 5 LS Y
g By
“]"'r: I it o o cer ol o | L7 stiachau.2) | = —~
S i Nameny 1
W [ i nl.l T it | LV IR . “o Vb= = wazn
S R B S| [ N N L. ) e
3000 3150 2250 3950 10N
3050 3200 2300 4000 10QR
150 50 1 3050 3200 2300 4000 7 Std.
3100 3200 2300 4050 6K
3050 | 3200 2250 4000 8T
' 3000 ! 3150 2250 3950 20N
I 3050 3200 2200 4000 20QR
50 2 ' 2950 3100 2100 3950 15 Std.
| 3050 3200 2250 4000 12K
200 _ 2750 2950 1850 3850 15T
10000 5000 5000 3800 5000 20N
10000 5000 | 5000 3900 5000 20QR
100 1 10000 5000 5000 3800 5000 15 Std.
10000 5000 5000 3850 5000 12K
10000 5000 | 5000 3600 4950 15T |
I 3000 3150 2250 3950 ., 20N
I 2950 3100 2100 4000 25QR
50 3 I 2850 3100 2000 3900 v 20 Std.
s 2900 ' 3100 2050 3950 ., 20K
450 _ i 2600 ! 2800 1400 3750 20T
10000 5150 5250 6600 6000 20N
10000 5200 5250 6600 6000 I 25QR
150 1 10000 5100 5250 6600 6000 I 20 Std.
10000 5200 5250 6600 6000 20K
10000 4900 5100 6600 6000 20T
b 3000 3150 2150 3950 30N
i 2750 2950 1700 3850 40QR
50 4 i 2650 2900 1550 3800 30 Std.
i 2800 3000 1850 3900 25K
i 2100 2450 690 3550 25T
10000 5000 5000 3800 5000 30N
10000 5000 5000 3550 4900 40QR
600 100 2 10000 4950 5000 3450 4850 30 Std.
10000 5000 5000 3650 4950 25K
10000 4800 5000 2800 4700 25T
10000 5100 5450 6600 6000 30N
10000 5050 5400 6600 6000 40QR
200 1 10000 4950 5300 6600 6000 30 Std.
10000 5100 5450 6600 6000 25K
5100 5800 10000 4750 5150 6600 6000 25T
3000 1 2800 3000 1850 3850 45N
2750 1 2500 2750 1200 3700 50QR
750 50 5 2450 I 2200 2550 770 3550 40 Std.
2450 ks 2150 2550 780 3650 40K
540 I \ — 930 — 2400 40T
2900 k3 :r 2700 2900 1550 3800 50N
2750 b 2500 2750 1200 3700 50QR
50 6 1700 I 590 2050 360 3250 50 Std.
1650 I 890 2000 365 3250 50K
540 ks — 930 — 2400 40T
3950 2700 10000 5000 5000 3500 4900 50N
3800 2600 10000 4850 5000 3250 4800 50QR
100 3 3360 1850 10000 4550 4850 1000 4500 50 Std.
3300 1850 10000 4650 4950 1100 4600 50K
900 2150 610 10000 3800 4100 265 3950 40T
4650 5850 10000 4950 5150 6600 6000 50N
4500 5850 10000 4800 5000 6600 5850 50QR
150 2 4200 5700 10000 44504 4700 6600 5750 50 Std.
4250 5750 10000 { 45504 4750 6600 5800 50K
3450 5400 10000 3450 3750 6600 5300 40T
5950 5950 10000 ' 6000 6000 6600 6000 50N
5850 5850 10000 6000 6000 6600 6000 50QR
300 1 5600 5700 10000 i 6000 6000 6600 6000 50 Std.
5700 5750 10000 6000 6000 6600 ‘ 6000 50K
5150 5400 10000 6000 6000 6600 \ 6000 40T
3600 2200 10000 4800 5000 2600 [ 4700 75N
2700 910 10000 4150 4400 365 ! 4200 75QR
100 4 2700 1100 10000 4150 4400 265 1 4200 65 Std.
2700 1100 10000 4150 4400 — ! 4200 65K
1200 — 430 130 10000 _ — 455 — ! 1300 65T
5000 5100 5800 10000 4700 5100 6600 i 6000 75N !
4500 4650 5500 10000 4150 4650 6600 6000 75QR [
200 2 4500 N 4700 5550 10000 l 41004 4850 6600 6000 65 Std. ‘
4550 4700 55650 10000 4150 4700 6600 6000 65K
L 2300 2200 _ _ 4050 10000 — 1450 6600 4550 65T !
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TA3LE 23—Single Delta Connec =d Sapac’:or 3anks Rated 12.47 v Taree-Phase—Continued

, | - - ) - I e L = o - —chi- o,
o N
I R
1 ", - - —— - —_—— = -
i, o 3 i i [ T -
. 4300 4400 5800 10000 | 4700 4900
3700 3850 5500 10000 3950 4200
1350 150 3 3650 3800 5550 10000 | 39504 4200
3650 3750 5550 10000 ' 3950 4200
465 740 4050 10022 — 750
2800 2759 1106 | 300G | 43C9 4550
1500 1300 — 10000 3150 3300
1500 100 5 1600 15GC 330 10000 33C5 3550
1100 105 — 2C00 2800 2800
= 430 150 -0000 - ¢35
1300 12209 — 10000 3(50 3,00
1500 1300 — 10000 3150 3300
100 6 — — — . 10000 — —
1100 1050 — " 10000 2032 2800
— — — 13000 — —
. 2505 2750 310C el 450+ 2850
2750 2900 5150 . 13050 2750-- 3000
150 4 — 890 4300 12020 — 910
2450 2600 5320 15200 1350 2550
— 340 1550 12000 — —
1800 |— — -== - - —_, ———
. 3800 3950 5100 10000 20504 3800
3850 4000 5150 10000 31504 3900
1 200 3 2650 2650 4300 10000 — 2000
. 3700 3800 5000 10000 26504 3650
— 870 1550 10000 — 710
4700 4750 5100 10000 60004 6000
. 4750 4800 5150 10000 6000 6000
300 2 3750 3700 4300 10000 60004 6000
. 4550 4600 5000 10000 6000 6000
! 1400 1450 1550 10000 60004 6000
— 900 4450 10000 — 1000
‘ — — 1250 10000 — -
2250 150 5 — — 610 10000 — —
— — — 9350 — -
| — — — 3000 — —
‘ — — 810 10000 —
— 750 1250 10000 — 590
2400 200 4 — 610 10000 — — 6600 2600 125 Std.
— — — 9350 — — 6600 — 140K
— — 3000 — — — — 1407
— — | 810 10000 — \ — — — 125N
— 1250 10000 — — — 720 150QR
150 6 — I 610 10000 — ! — — — 125 Std
! — — , — 9350 — ' — — - 140K
2700 — — — 3000 — — — — 140T
I — 11004 810 10000 60004 60004 66004 4200 125N
1250 1400 1250 10000 60004 6000 66004 4450 150QR
300 | 3 — 9404 | 610 10000 60004 | 60004 66004 4150 125 Std.
— — I — 9350 — ! — 66004 — 140K
| — — — 3000 — — — — 1407
— — | 810 10000 — — 6600 2800 125N
— 570 9400 — — 6600 540 175QR
3000 200 5 — | 610 10000 — 6600 2600 | 125Std
— - — 9350 — | — 6600 — 140K
| — — — 3000 — o= — — . 40T
— — — 9250 — . — 6600 — , 150N
— - — 9250 — ' — 6600 — 150 Std
200 . 6 - - 9350 — . = 6600 — I 140K
—_— — — — 3000 — | - = — | 1407
— — — 9250 — | — 66004 — r15C. "
- — — 9250 — — 66004 — 150 Std
300 4 — — — 9350 — — 66004 — 140K
— — — 3220 — — — — 1407

Jers of serizs grecugpe of packs in t.2 capacitor it and groups ol packs shorted, the totz: clearing time of the
2C on the capicitor unit’s case-ru ...re curve, thus = Jicating a possibility that the faulted unit’s case may rupture

For certain comdinti
fuse link exceeds the time

of n

PR

in the event of a low-current evolving fau’.. “efer to Ciep 3 7. the section entitled “How to Use i e "use Selection Tables,” on page 88.

 Data for McGraw-Edison capacitor uriis rated 50 rar ¢ »gle-p~~se ¢ 2 not available.
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ITHE FUSE SELECTION TABLES — Continued

TABLE 30—Single Delta Connected Capacitor Banks Rated 13.2 Kv Three-Phase

Selection Guide for the Frotection ¢ Overaeac
Distribution Capacitor Banks

~a
i

iter
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3200 3200 3000 3150 2250 3950 10N
3200 3250 3050 3200 2300 4000 10QR
150 50 1 3200 3250 3050 3200 2300 4000 7 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 2250 4000 8T
[ 3200 3200 3000 3150 2250 | 3950 | 15N
¢ 3200 3200 3050 3200 2200 4000 20QR
50 2 3150 3150 2950 3100 | 2100 3950 15 Std.
3200 3200 3050 3200 , 2250 4000 12K
300 2950 2950 3 2750 2950 1850 3850 15T
' 4050 4150 2950 10000 5000 5000 3800 5000 15N
4100 4150 3000 10000 5000 5000 . 3900 5000 . 20QR
100 1 4050 4150 2900 10000 5000 5000 3800 5000 15 Std.
. 4100 4150 3000 10000 5000 5000 | 3850 5000 12K
3950 4050 2800 _ 10000 5000 5000 | 3600 4950 . 15T
3200 3200 3 ' + 3000 3150 2250, 3950 20N
3100 3100 s i 2950 3100 2100 4000 25QR
50 3 3050 3050 + + 2850 3100 | 2000 3900 20 Std.
3100 3100 + i 2900 3100 2050 3950 20K
450 2750 2800 t i 2600 2800 1400 3750 20T
4700 4800 6000 10000 5150 5250 6600 6000 20N
4750 4800 6050 ‘ 10000 5200 5250 6600 6000 25QR
150 1 4650 4800 6000 10000 5100 5250 6600 6000 20 Std.
4700 4800 6050 10000 5200 5250 6600 6000 20K
4500 4600 5900 J 10000 4900 5100 6600 6000 20T
3200 3200 + + 3000 3150 2150 3950 30N
2900 2950 + t 2750 2950 1700 3850 40QR
50 4 2950 3000 E: i 2800 3000 1900 3850 25 Std.
2950 3000 i i 2800 3000 1850 3900 25K
2350 2350 b i 2100 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 30N
3950 4000 2750 10000 5000 5000 3550 4900 40QR
600 100 2 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4000 4050 2800 10000 5000 5000 3650 4950 25K
3600 3650 2300 10000 4800 5000 2800 4700 25T
5300 5350 6000 10000 5100 5450 6600 6000 30N
5250 5350 5950 10000 5050 5400 6600 6000 40QR
200 1 5250 5350 5950 10000 5050 5400 6600 6000 25 Std.
5300 5350 6000 10000 5100 5450 6600 6000 25K
5000 5100 5800 10000 4750 5150 6600 6000 25T
2950 3000 2800 3000 1850 3850 45N
2900 2950 2750 2950 1700 3850 40QR
750 50 5 2450 2450 2200 2550 770 3550 40 Std.
2750 2800 2600 2850 1450 3750 30K
1600 1450 — 1950 330 3150 30T
2850 2900 | 2700 2900 1550 3800 50N
2700 2750 2500 2750 1200 3700 50QR
50 6 1750 1700 590 2050 360 3250 50 Std.
2400 2450 2150 2550 780 3650 40K
470 540 — 930 — 2400 40T
3900 3950 2700 | 10000 5000 5000 3500 4900 50N
3800 3800 2600 10000 4850 5000 3250 4800 50QR
100 3 3300 3350 1850 | 10000 4550 4850 1000 4500 50 Std.
3700 3750 2350 10000 4850 5000 2950 4750 40K
900 2300 2150 610 10000 3800 4100 265 3950 40T
4550 4650 5950 ¢ 10000 4950 ' 5150 6600 6000 50N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
150 2 4100 4200 5700 10000 44504 4700 6600 5750 50 Std.
4400 4450 5850 | 10000 4800 4950 6600 5900 40K
3300 3450 | 5400 10000 3450 3750 6600 5300 40T
5850 5950 5950 10000 6000 6000 6600 6000 50N
5750 5850 5850 10000 6000 6000 6600 6000 50QR
300 1 5500 5600 , 5700 10000 6000 6000 6600 6000 50 Std.
5700 5800 5850 10000 6000 6000 6600 6000 40K
5100 5150 | 5400 10000 6000 ., 6000 6600 6000 40T
3700 3700 2500 10000 4800 | 5000 3050 4750 65N
3550 3600 2250 10000 4800 5000 2650 4700 60QR
100 4 2700 2700 1100 10000 4150 4400 265 4200 65 Std.
3300 3300 1850 10000 4650 4950 1100 4600 50K
1200 — 430 130 10000 — 455 — 1300 85T
5050 5200 5850 10000 4750 ‘ 5200 6600 6000 65N
5000 5100 5800 10000 4700 5150 6600 6000 60QR
200 2 4500 4700 5550 10000 41004 | 4650 6600 6000 65 Std.
4950 5050 5750 10000 4600 5050 6600 6000 50K
2300 2200 4050 10000 — | 1450 6600 4550 65T
TABLE JCNT'WUE0 v
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THE FUSE SELECTION TABLES — Continued I
TABLE 30—Single Delta Connected Capacitor Banks Rated 13.2 Kv Three-Phase—Continued
Sinacitor Einl Datz ] \ ]
vioaa - Ve fAM CWPsn,0r G ietlirilae oy Rl .
Conf. s.utiun L l
Lting, oL - e § o - ; — S itead
1 Sipiitor- ¢ U::;'-I“f‘ N <.er e ic B 1leg =i+ Lu("‘ I Rl 1] | bee ~us :,L‘:"l‘
T t- nit ™ ' g,
b U v | s e o]y i b e l . l e’ N SN
€5 g 1 jpea B UL | I ) Ak i el T o I 2 Ca 1
4300 4400 5800 10000 47004 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
1350 150 3 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 39504 4200 6600 5500 65K
485 740 4050 10000 — 750 3054 3650 65T
2800 2750 1100 10000 4300 4550 265 4250 | 851
1500 1300 — 10000 3150 3300 — 3500 100QR
1500 100 5 1600 1500 330 10000 3300 3550 - 3600 80 Std.
2700 2700 | 1100 10000 ’ 4150 4400 — 4200 65K .
— 430 130 10000 — 455 — 1300 _| 65T
1300 1200 — 10000 | 3050 3100 — 3400 95N f
1500 1300 10000 3150 3300 — 3500 100QR
100 6 1600 1500 | 330 10000 3300 3550 — 3600 | 80Std. !
1100 1050 10000 2800 2800 — 3250 80K
— - — 10000 — — — — 80T ‘
2600 2750 | 5100 10000 24504 2850 66004 4950 95N
2750 2900 5150 10000 27504 3000 66004 5000 100QR |
150 4 2900 3050 5200 10000 | 29004 3150 66004 5100 80 Std.
2450 2600 5000 10000 20504 2550 66004 4800 80K
1800 — 340 1550 10000 — — — 1050 80T
3800 3950 5100 10000 29504 3800 66004 5600 95N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
200 3 3950 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 10000 26504 3650 6600 5500 80K
— 870 1550 10000 — 710 66004 2950 80T
4700 4750 5100 10000 60004 6000 6600 6000 95N
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 2 4950 4900 5200 10000 6000 6000 6600 6000 80 Std.
4550 4800 5000 10000 6000 6000 6600 6000 80K
1400 1450 1550 10000 60004 6000 6600 4550 80T
— 900 4450 10000 - 1000 65004 4150 100N
560 3950 10000 - 480 — 3550 125QR
2250 150 5 — - 610 10000 - - 125 Std.
- — — 9350 - - — — 140K
— — — 3000 — — — — 140T
- — 810 10000 — 66004 2800 125N
— 750 1250 10000 — 590 66004 3000 150QR
2400 200 4 — — 610 10000 — — 66004 2600 125 Std.
— — — 9350 — — 66004 — 140K
— — — 3000 — — — — 140T
— — 810 10000 — — — — 125N
— — 1250 10000 - - - 720 150QR
150 6 — — 610 10000 - — - - 125 Std.
— - — 9350 - — — - 140K
2700 — — — 3000 — — — — 140T
— 11004 810 10000 60004 60004 66004 4200 125N
12504 1400 1250 10000 60004 60004 66004 4450 150QR
300 3 — 9404 610 10000 60004 60004 66004 4150 125 Std.
— — 9350 66004 — 140K
— — — 3000 — — — 140T
— — 810 10000 — - 66004 2800 125N
— 750 1250 10000 — 590 66004 3000 150QR
3000 200 5 — — 610 10000 - — 66004 2600 125 Std.
- — — 9350 - — 66004 140K
— — 3000 — — — — 1407
— — 9250 — — 66004 — 150N
— — — 8400 — — — — 200QR
200 6 — — 9250 — — 66004 — 150 Std.
— — 9350 — — 66004 — 140K
— — — 3000 — — — — 140T
3
600 — - 9250 - — 66004 — 150N
— — 8400 - — 6600 — 200QR
300 4 - 9250 — — 660G — 150 Std.
- — — 9350 - - 66004 - 140K
— — 3000 — — — — 140T
A For certain combinations of numbers of series groups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the

fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

t Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.

I, l'eject + 190

Sormoasb e, 1872

CCCCELE T G bl Y e Lnisijo
. UG L_UT[J‘LI~u.'_.lAA-.4LT|J..TL:I il

o



Ou
| THE FUSE SELECT:OF T."BL =S — Cc~inuer.

.

tdocor Li.s'ribution Distrizuo.. Tzpusic.. Ja..s

Tl o ® e Czlzciion Auife foriol-roecto.. ¢ el

o

TABLE 31—Single Delta Connected Capacitor Banks Rated 13.8 Kv Three-Phase

I i d0r Y b
—_— — - el - Yo L s Fl PR A VO A I
'c T .-
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; . . - 4 1 . R . S T
: ° di . -, \ v W R § v, L
3200 3200 3000 3150 2250
3200 3250 3050 3200 2300
150 50 1 3200 | 3250 ' 3050 3200 2300
3250 3250 3122 3200 2300
3200 3200 3055 3200 2250
3200 3209 3CC3 3150 2250
3200 | 3200 3050 3200 2235,
50 2 3150 , 3150 2950 3100 27"
3200 ' 3200 3052 3200 2250
2300 3050 ' 3100 290C 2165 205,
| 4050 ' 4150 5020 E20C 3ec.,
' | 4100 ' 4150 5000 5000 3635
100 1 4050 4150 5020 5000 3800
4100 4150 560 5330 3850
4050 4100 570 £755 3750
3200 3200 3550 3150 2250
| 3100 31C2 2009 2ol 2975
50 | 3 3050 3050 2850 3100 2000
3100 3100 2:00 3100 2050
450 02750+ _ 2800 2029 2800 1400
4700 |, 4800 5150 5250 6600
4750 4800 5200 5250 6600
150 1 4650 4800 5100 5250 6600
4700 | 4800 5200 5250 6600
4500 4600 4900 5100 6600
3200 | 3200 3000 3150 2150
3000 3050 2850 3000 1950
50 4 2950 3000 2800 3000 1900
2950 3000 2800 3000 1850
2350 2350 2100 2450 690
4050 4150 5000 5000 3800
4000 4050 5000 5000 3650
600 100 2 3950 4050 5000 5000 3600
4000 4050 5000 5000 3650
3600 3650 4800 5030 2800
5300 5350 5100 5450 6600
5300 5350 5100 5450 6600
200 1 5250 5350 5050 5400 6600
5300 5350 5100 5450 6600
5000 5100 4750 5150 6600
3150 3150 2950 3150 2100
2900 2950 2750 2950 1700
750 50 5 2850 2850 | 2650 2900 1550
2750 2800 2600 2850 1450
1600 1450 | — 1950 330
2850 2900 2700 2900 1550
2700 2750 2500 2750 1200
50 6 2450 2450 2200 | 2560 | 770
2400 2450 | 2150 | 2550 780
470 540 — 930 —
3900 3950 5000 5000 3500
. 3800 3800 4850 5000 3250
100 3 3600 3650 4800 5000 2900
3700 3750 4850 5000 29:9
900 2300 2150 3800 4100 265
4550 4650 4950 5150 | €er)
4400 4500 4800 5550 | e
150 2 4300 4400 4770 4500 66(C
4400 4450 48C. 4¢E2 6607
3300 3450 3455 3750 3508
5850 5950 6000 2200 6220
5750 5850 6550 5505 6355
300 1 © 5650 £7E2 o e_.© 3
5700 5800 oot 6000 forored
_ 5100 5150 6550 600< 660C
3700 37 25Ce £33 5.E5
3550 3600 35. 50C¢ oot
100 4 2700 2700 418, £.25 265
3300 3300 4650 £350 1:50
1200 - e 8 2230 K- —
" 5050 520 45 52 65°<
| 5000 5120 47 5.2 oot
200 2 4500 477 ) 350 2520
oA &l A, 530 v
_ 1 3650 3750 2150° 3550 6.7
T .
. - i ‘o ! \ ]I I ' !
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| THE FUSE SELECT.ON TABLES — Continued I

TABLE 31—Single Delta Connected Capacitor Banks Rated 13.8 Kv Three-Phase—Continued

Siei. sl Lo a I
—— Edi NI B IR S-S0 PR X S oaikw ¢ O b B i bt 1 .
O c
Jar. [ = - — e - — — e = = e —— — - v TGl
el Lo - e o wo Lk o L ha . . | I [ Wy ke ) g
1 T I LR - E —— - = e —_— -— — - |- ,
b ot W o EEELE - it R . ol ow b I e e weon |
i - b " o > b FERC A M w) K LN we S ] le v
4300 4400 5800 10000 | 4700 4900 6600 ! 5850 75N
I 3700 3850 5500 10000 39504 4200 6600 5450 75QR
1350 150 3 3650 3800 5550 10000 l 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 3950 4200 6600 5550 85K
465 740 4050 10000 — . 750 305 3650 65T
[’ " 3550 3600 2200 10000 4800 ' 5009 2200 ' 470 | 75N
2750 2700 910 10000 4150 4400 365 | 4200 75QR
1500 ! 100 5 2700 2700 1100 10000 4150 .20 265 4200 65 Si_
[ 2700 2700 1100 10000 4150 +400 — 4200 85K
| e 430 130 10000 — 455 — 1300 BT |
I 2800 2750 1100 10000 4300 4550 265 4250 85."
1500 1300 — 10000 3150 3300 —_ 3500 100C:R
,’ 100 6 1600 1500 330 10000 3300 3550 - | 3600 80 Std
| 1100 1050 — 10000 2800 2800 - 3250 80K
\ — — — 10000 — | — — — __ 80T
! 3750 3950 5650 10000 4050 - | 43C) 6600 | 5600 ‘ 85,"
! 2750 2900 5150 10000 2750 - | 3000 66004 5000 | 100GR
‘ 150 4 2900 3050 5200 10000 290G - 3150 660C 5100 80 Std.
2450 2600 5000 10000 20504 | 2550 66004 4800 80K
1800 | — 340 _ 1550 10000 — X — — , 1050 | 80T
4650 4800 5650 10000 4250 ' 4750 6600 6000 85N
3850 4000 5150 10000 315C - 3900 6600 5650 100QR
200 3 3950 4150 5200 10000 33004 ' 4000 6600 5700 80 Std.
3700 3800 5000 10000 2650 l 3650 6600 5500 I 80K
— 870 1550 10000 — 710 6600 * 2950 80T
5400 5450 5650 10000 6000 6000 6600 6000 85N
4750 4800 5150 10000 6000 6000 6600 6000 100QR
300 2 4950 4900 5200 10000 6000 6000 6600 6000 80 Std.
4550 4600 5000 10000 6000 6000 6600 6000 80K
1400 1450 1550 10000 60004 6000 6600 4550 80T
- 900 4450 10000 — 1000 65004 4150 100N
- 560 3950 10000 —_ 480 - 3550 125QR
2250 150 5 — — 610 10000 - - - — 125 Std
— — — 9350 - - - — 140K
— — 630 10000 — — — — 100T
2950 2900 4450 10000 — 2400 66004 4950 100N
2100 1900 3950 10000 — 1350 66004 4500 125QR
2400 200 4 - — 610 10000 — — 66004 2600 125 Std.
— — — 9350 — — 66004 - 140K
— — — 3000 — — — — 140T
— — 810 10000 — - — 125N
- - 1250 10000 - - - 720 150QR
150 6 — — 610 10000 - - - 125 Std
— — — 9350 — - - — 140K
2700 — — — 3000 — — — — 140T
— 11004 810 10000 60004 60004 66004 4200 125N
12504 1400 1250 10000 60004 60004 66004 4450 150QR
300 3 - 9404 610 10000 60004 60004 66004 4150 125 Std.
- — — 9350 — . 6600 — 140K
— — — 3000 — — ) — — 140T
! - — 810 10000 - 1 66004 2800 125N
- 750 1250 10000 - 590 | 66004 3000 150QR
3000 200 5 — — 610 10000 — - i 66004 2600 125 Std
— — — { 9350 — — \ 66004 — 140K
— — - 3000 — — — 140T
— . — 810 | 10000 — — 6600 2800 125N
— — — ' 8400 — — — — 200QR
200 6 — - 610 10000 — — | 66004 2600 125 Std
- — — ‘ 9350 — — 6600 — 140K
3600 — ' — — 3000 — — — — 1407
- 1100 810 ' 10000 60004 60004 660C 4200 125N
- — — 8400 — — 6600 — 200QR
300 4 - 940 810 10000 60004 60004 8600 " ‘ 54 125 Std
— — — 9350 | — — 66CC — 119K
— — — 3000 - — — — 140T

For certain combinations of numbers of series groups of packs in the capacitor unit and grci s o7 packs shorted, ta2 totz
fuse link exceeds the time -2rmitted on the capacitor unit’s case-rupture curve, thus indicating a possibility ...at the fat..ed <
in the event of a low-current evolving fa:lt. ..2fer to Ctep 3 i t1.2 section entitled “How to Use the Fuse Selection Tables,” on page 88.

s case may rupture

¥ Data for McGraw-Edison capacitor units rated 50 kvar single--r.ase are =z ava‘iable.
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T et B R e LR DI S L RO Selection Guide for the Protection of Overhead
Outdoor Distribution Distribution Capacitor Banks

ITHE FUSE SELECTION TABLES — Continued [

TABLE 32—Single Delta Connected Capacitor Banks Rated 14.4 Kv Three-Phase

> aciter el Data
179 ms -2 o Qurren® jon O —¢iL- irm. 're etior, wmeEs s 3 R
Lorfinurction i 'f;\ |
o - — —_————— - - - watry,
-(;‘tmg e -n“; ' S et el L oo =BG H | wi ont o [ a Vusting.ous ) se | nl
Tiree- it L reene o i ",
ot R T B Eet oot el coliE Y 0y~ o noda Lot Limat s ol | [P
Tagle T, ve . I’F we et o =T -, HENTI < |)| Ak ke, R { Ther
3200 3200 3000 3150 2250 4000 8N
3200 3250 3050 3200 2300 4000 10QR
150 50 1 3200 3250 3050 3200 2300 4600 7 Std.
3250 3250 3100 3200 2300 4050 6K
3200 3200 3050 3200 2250 4000 6T
3200 3200 | ¥ 3000 3150 2250 | 3950 15N
3200 ! 3250 3050 3200 2300 ! 4000 15QR
50 2 3150 ! 3150 2950 3100 2100 i 3950 15 Std.
3250 i 3250 3100 3200 2300 ! 4050 10K
300 3050 | 3100 I 2300 3100 2050 3950 12T
4050 ! 4150 2950 10000 ! 5000 5000 3800 5000 15N
4100 4150 , 3000 10000 5000 5000 3900 5000 15QR
100 1 4050 | 4150 2900 10000 5000 5000 3800 5000 15 Std.
4100 4150 3000 10000 H 5000 5000 3300 5050 10K
4050 ' 4100 ' 2500 10000 ! 5000 5000 3750 5000 12T
3200 [ 3200 I ¥ 3000 3150 2250 3850 20N
3100 3100 % ¥ . 2950 3100 2100 4000 25QR |
50 3 3050 3050 I b 2850 3100 2000 3800 20 Std. [
3150 3200 o b | 3000 3150 2150 4000 15K
450 2750 2800 kS I 2600 2800 1400 3750 20T
4700 ! 4800 6000 10000 ! 5150 5250 6600 6000 20N
4750 4800 6050 10000 5200 5250 . 6600 6000 25QR
150 1 4650 4800 6000 10000 | 5100 5250 6600 6000 20 Std.
4750 4800 6050 10000 l 5200 5250 6600 6000 15K
4500 4600 5900 10000 4900 5100 6600 6000 20T
3200 3200 I b 3000 3150 2200 3850 25N
3000 3050 I hd 2850 3000 1950 3800 30QR
50 4 2950 3000 b b 2800 3000 1900 3850 25 Std.
3100 3100 I k' 2900 3100 2050 3850 20K
2350 2350 3 I 2100 2450 690 3550 25T
4050 4150 2950 10000 5000 5000 3800 5000 25N
4000 4050 2850 10000 5000 5000 3650 4950 30QR
600 100 2 3950 4050 2800 10000 5000 5000 3600 4900 25 Std.
4050 4100 2900 10000 5000 5000 3750 5000 20K
3600 3650 2300 10000 4800 5000 2800 4700 25T
5300 5350 6000 10000 5100 5450 6600 6000 25N
5300 5350 6000 10000 5100 5450 6600 6000 30QR
200 1 5250 5350 5950 10000 5050 5400 6600 6000 25 Std.
5350 5350 6050 10000 5150 5450 6600 6000 20K
5000 5100 5800 10000 4750 5150 6600 6000 25T
3200 3200 b 3000 3150 2150 3850 30N
2900 2950 b 2750 2950 1700 3850 40QR
750 50 5 2850 2850 2650 2900 1550 3800 30 Std.
2750 2800 2600 2850 1450 3750 30K
1600 1450 — 1950 330 3150 30T
2950 3000 2800 3000 1850 3850 45N
2700 2750 2500 2750 1200 3700 50QR
50 6 2450 2450 2200 2550 770 3550 40 Std.
2400 2450 2150 2550 780 3650 40K
470 540 — 930 — 2400 40T
3950 4050 2800 10000 5000 5000 3600 4850 45N
3800 3800 2600 10000 4850 5000 3250 4800 50QR
100 3 3600 3650 2350 10000 4800 5000 2900 4700 40 Std.
3700 3750 2350 10000 4850 5000 2950 4750 40K
900 2300 2150 610 10000 3800 4100 265 3850 40T
4650 4750 6000 10000 5050 5200 6600 6000 45N
4400 4500 5850 10000 4800 5000 6600 5950 50QR
150 2 4300 4400 5800 10000 4700 4900 6600 5850 40 Std.
4400 4450 5850 10000 : 4800 49850 6600 5800 40K
3300 3450 5400 10000 | 3450 | 3750 6600 5300 40T
, 5950 5950 6000 10000 6000 6000 6600 6000 45N
. 5750 5850 5850 10000 6000 6000 6600 6000 50QR
300 1 5650 5750 5800 10000 6000 6000 6600 6000 40 Std.
5700 5800 5850 10000 | 6000 6000 6600 6000 40K
5100 5150 5400 10000 ' 6000 6000 6600 6000 40T
3700 3700 2500 10000 4800 5000 3050 4750 65N
| 3550 3600 2250 10000 4800 5000 2650 4700 60QR
100 4 2700 2700 1100 10000 4150 4400 265 4200 65 Std.
3300 3300 1850 10000 4850 4950 1100 4600 50K
1200 770 870 310 10000 2550 2500 — 3250 50T
5050 5200 5850 10000 | 4750 5200 6600 6000 65N
5000 5100 5800 10000 4700 5150 6600 6000 60QR
200 2 4500 4700 5550 10000 | 41004 4650 6600 6000 65 Std.
4950 5050 5750 10000 \ 4600 5050 6600 6000 50K
3650 3750 4950 10000 1 21504 3550 6600 5450 50T
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THE FUSE SELECTION TABLES — Continued
TABLE 32—Single Delta Connected Capacitor Banks Rated 14.4 Kv Three-Phase—Continued
r ~ S ——— s - —
Gancit, Sud ~o o ]
— w0 % =0 Zwurom 5, ¢ o« ot TR S.wn§
s gy HU | ‘.f‘,
i —— P = i - - - — e e = e e m——— - —_— ——————— B i
b !1, mr, “5ar. Silor | L IR, ‘ s e S L) A astin yous~ Sus . i
s w : Tt e e e e S ananeaa i ),
te ol s P ‘ Tt s o, vy ' Vi -
. . A ] - N
! - - { i) { ) ‘ . i . i - . 1 e ( [
4300 4400 5800 10000 470C* 4900 6600 5850 75N
3700 3850 5500 10000 3950 4200 6600 5450 75QR
1350 150 3 3650 3800 5550 10000 39504 4200 6600 5500 65 Std.
3650 3750 5550 10000 395C * 4200 6600 5550 65K
465 740 4050 10000 — 750 305 3650 65T
3550 3600 4 2200 10000 4800 5000 2600 4700 75N
2750 2700 910 10000 4150 4400 365 4200 75QR
1500 100 5 2700 2700 1100 10000 4150 4400 265 4200 65 Std.
2700 2700 1100 10000 4150 4400 — 4200 65K
| — 430 130 10000 — 455 — 1300 65T
| 2800 2750 1100 10000 4300 4550 265 4250 85N
1500 1300 — 10000 3150 3300 — 3500 100QR
100 6 ] 1600 1500 330 10000 3300 3550 - 3600 80 Std.
1100 1050 - 10000 2800 2800 — 3250 80K
| — — — 10000 — — — — 80T
| 3750 3950 5650 10000 40504 4300 6600 5600 85N
I 2750 2900 5150 10000 27504 3000 6600 5000 100QR
150 4 2900 3050 5200 10000 29004 3150 6600 5100 80 Std.
2450 2600 5000 10000 20504 2550 6600 4800 80K
1800 — 340 1550 10000 - — — 1050 80T
4650 4800 5650 10000 4250 4750 6600 6000 85N
3850 4000 5150 10000 31504 3900 6600 5650 100QR
200 3 3850 4150 5200 10000 33004 4000 6600 5700 80 Std.
3700 3800 5000 ' 10000 26504 3650 6600 5500 80K
— 870 1550 | 10000 — 710 6600 2950 80T
5400 5450 5650 10000 6000 6000 6600 6000 85N
4750 4800 5150 10000 60004 6000 6600 6000 100QR
300 2 4950 4900 5200 10000 6000 6000 6600 6000 80 Std. -
4550 4600 5000 10000 60004 6000 6600 6000 80K
1400 1450 1550 10000 60004 6000 6600 4550 80T
— 900 4450 10000 — 1000 6500 4150 100N
— 560 3950 10000 — 480 - 3550 125QR
2250 150 5 — 890 4300 10000 — 910 — 3900 100 Std.
— 920 4250 10000 - 1000 — 3900 100K
— — 630 10000 — — — — 100T
2950 2900 4450 10000 - 2400 6600 4950 100N
2100 1900 3950 10000 — 1350 6600 4500 125QR
2400 200 4 — — 610 10000 - — 6600 2600 125 Std.
— — — 9350 — — 6600 — 140K
— — 630 10000 — — 6600 710 100T
— — 810 10000 — — — 125N
— - 1250 10000 — — — 720 150QR
150 6 — - 610 10000 - — - — 125 Std.
— — - 9350 - — — — 140K
2700 — — — 3000 — — — — 140T
— 11004 810 10000 60004 60004 66004 4200 125N
12504 14004 1250 10000 60004 60004 66004 4450 150QR
300 3 — 9404 610 10000 60004 60004 66004 4150 125 Std.
— — - 9350 - — 66004 — 140K
— — - 3000 — — — — 140T
— — 810 10000 — — 8600 2800 125N
— 750 1250 10000 — 590 6600 3000 150QR
3000 200 5 — — 610 10000 — 6600 2600 125 Std.
— — — 9350 — — 6600 - 140K
— — — 3000 - — — 140T
— - 810 10000 — — 6600 2800 125N
- — 570 9400 — — 6600 540 175QR
200 6 - — 610 10000 — — 6600 2600 125 Std.
— — _ 9350 — — 6600 — 140K
2600 — — — 3000 — — — | — 140T
— 1100 810 10000 60004 60004 660C 4200 125N
— 610 570 9400 — 16004 66004 1450 175QR
300 4 — 940 610 10000 60004 60004 6600 4150 125 Std.
— — — 9350 — — 66004 — 140K
— — — 3000 — - — — 140T

& TFor certain combinations of numbers of series rgroups of packs in the capacitor unit and groups of packs shorted, the total clearing time of the
fuse link exceeds the time permitted on the capacitor unit’s case-rupture curve, thus indicating a possibility that the faulted unit’s case may rupture
in the event of a low-current evolving fault. Refer to Step 3 in the section entitled “How to Use the Fuse Selection Tables,” on page 88.

¥ Data for McGraw-Edison capacitor units rated 50 kvar single-phase are not available.
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hTHE FUSE SELECTION TABLES — Continued

TABLE 33—Single Ungrounded-Wye Connected Capacitor Banks Rated 4.16 Kv Three-Phase
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TABLE 34—Single Ungrounded-Wye Connected Capacitor Banks Rated 4.8 Kv Three-Phase
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THE FUSE SELECTION TABLES — Continued

Selection Guide for the Protection of Overhead
Distribution Capacitor Banks

TABLE 35—Single Ungrounded-Wye Connected Capacitor Banks Rated 7.2 Kv Three-Phase
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ITHE FUSE SELECTION TABLES — Continued

TABLE 36—Single Ungrounded-Wye Connected Capacitor Banks Rated 8.32 Kv Three-Phase
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THE FUSE SELECT.ON TABL =S — Continuec

TABLE 37—Single Ungrounded-Wye Connected Capacitor Banks Rated 12.47 Kv Three-Phase
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THE FUSE SELECTION TABLES — Continued

TABLE 38—Single Ungrounded-Wye Connected Capacitor Banks Rated 13.20 Kv Three-Phase
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!THE FUSE SELECTION TABLES — Continued

TABLE 39—Single Ungrounded-Wye Connected Capacitor Banks Rated 13.80 Kv Three-Phase
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THE FUSE SELECTION TABLES — Continued

TABLE 40—Single Ungrounded-Wye Connected Capacitor Banks Rated 14.40 Kv Three-Phase
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THE “USE SELECTION TABLES — Continued

Selection Guide for the Protection of Overhead
Distribution Capacitor Banks

TABLE 41—Single Ungrounded-Wye Connected Capacitor Banks Rated 20.80 Kv Three-Phase
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THE FUSE SELECTICIN TABL=S — Jonnuad

TABLE 42—Single Ungrounded-Wye Connected Capacitor Banks Rated 22.90 Kv Three-Phase
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ITHE FUSE SELECTION TABLES — Continued

TABLE 43—Single Ungrounded-Wye Connected Capacitor Banks Rated 23.90 Kv Three-Phase
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Kvar, Three Pliase : Jsitrot

- - - - " - - - 1 Fuse Link
wapacitor-Unil Ratind, ag :r-Film Construction 1l i . Construction . Rat:

var Single-rnise < | s0 wo | 150 | 200 | 3w s | 100 se 1 aea T, 7] vwewn

5N
5QR
150 5 Std.
6K
6T

Applinntion { ondition
k

10N
10QR
300 7 Std.
6K
8T

16N
15QR
450 10 Std.
10K
127

20N
20QR
600 . 15 Std.
12K
15T

20N
25QR
750 20 Std.
15K
20T

20N
25QR
900 20 Std.
20K
20T

30N
40QR
1200 30 Std.
25K
30T

45N
40QR
1350 40 Std.

30T

45N
50QR
1500 40 Std.
40K

B 40T

50N
60QR
50 Std.

50T

1800

>>>>>

75N
75QR
2250 65 Std.

65T

75N
75QR
65 Std.

65T

2400

>>>r>

85N
100QR
80 Std.

>m

2700
65T

85N
100QR
80 Std.

80T

3000

100N
125QR

3600 100 Std.
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TABLE 44—Single Ungrounded-Wye Connected Capacitor Banks Rated 24.90 Kv Three-Phase

Hoiton d
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150
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ELKL TR

Suln
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5 Std.

300

T

10N
10QR
+ 7Std.

8T

450

600

750

900

10N
15QR
10 Std.

10T

' 20N
| 20QR
15 Std.
12K
15T

20N
25QR
20 Std.
15K
15T

20N
25QR
20 Std.
20K
20T

1200

30N
40QR
30 Std.
25K
25T

1350

40N
40QR
30 Std.
30K
30T

1500

45N
50QR
40 Std.
40K
40T

1800

50N
50QR
50 Std.
50K
40T

2250

65N
60QR
65 Std.
50K
65T

2400

>rr>>>

2700

75N
75QR
85 Std.
65K
65T

75N
75QR
65 Std.
65K
65T

3000

3600

v.
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85N
100QR
80 Std.

65T

95N
100QR

100 Std.

80K
1 80T
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‘THE FUS= SELECTICGN TABLES — Continued
TABLE 45—S&C Type XS Fuse Cutouts (for use with S&C Positrol Fuse Links)—Summary of Available Ratings
vera 't e s e l l N S N Ay N Y e e M I Y )
AR [TCY Y I (S T VR S ST
T L R Y7 I 0 . F « il e
. | P S ® ' ' . F ® | W
PRI B T T e
e - : 5 I t | 4 ¢ | ‘ t « | i I 1 '
r » Lo, " H . - B . 5
e : c
R B L A o . . f , !
e e l Co ‘ s I | a
4.16 thru 7.2 ! ' 1l
e thru 7. . 8 600 _
s ! 1 | ,o '
ekl o , , } : 1
416 thru 14.4 |
7100 ' 5300 5300 10 600 8000 ‘ 8000 ' '
( 8600)5 ' (10 600)* | (10 600) ~ . \
e e T ) ) ) I - ) o T
8.32% thru 12.47° | B 1 . 3 ~ . B 5600 )
8.32 thru 14.4 . 1 : ' 7100 1 7700
) - B - T B B ) |
ST . ete Cweee € w2 ] 12000 '
16.5 thru 24.9 |
5 300 5300 8 000 8 000 8000
(10 600)* | (10 600)* |
20.8% thru 24.9° j T1ee | 7700
12 000
o N 8 000 (16 000)* | 12 000
26:4® thru 34.5
5300 8 000 8000
(10 600)*
12 000
26.44 thru 34.54 8 000

@ Consult the nearest S&C Sales Office for 50-hertz ratings.

@ Asymmetrical and symmetrical ratings are given for each catalog
number in each applicable system-voltage range. In each case, the
asymmetrical rating is given first (in bold-face type) and the symmetrical
rating second (in light-face type). Ratings in parentheses are the associated
one-shot ratings (see Note & and %),

® Nominal asymmetrical ratings are based on total available short-circuit
current of the circuit including the dc component, in accordance with
ANSI Standards.

® Symmetrical ratings assigned are based on available symmetrical short-
circuit current at locations where X/R ratio is equal to 8 (for fuse cutout
Catalog Numbers 89021R9, 89071R9, 89072R9, and 89092R9) or 12 (for
all other overhead—pole-top style fuse cutouts) ANSI Standard C37.41-
1988 specifies these X/R ratios, as applicable, depending on cutout voltage
rating and interrupting current rating.

® Uses either nonremovable or removable buttonhead fuse links.
® Uses removable buttonhead fuse links only.

@ Fuse cutout, Catalog Number 89071R9, uses removable buttonhead fuse
links on}y. fuse cutouts, Catalog Numbers 8972RE an2 €2002.09, wse 2ither
nonremovable or removable buttonhead fuse links.

LI R S B Y 1

" 1 PR “ T i ] ‘| 1 |‘I I
! N ) = i 0 J,l_ .

2 Approximate fuse-tube length, top of fuse-tube cap to bottom of the
fuse tube: 14% inches.

¢ Approximate fuse-tube length, top of fuse-tube cap to bottom of fuse
tube: 18% inches.

+  Meets 170-kv BIL rating requirement of IEC Publication 282-2.

®  Applicable for protection of grounded-wye connected capacitor banks
in solidly-grounded-neutral (multigrounded-neutral) systems—where the
leakage distance to ground meets user’s requirements.

Applicable for protection of grounded-wye connected capacitor banks
in solidly-grounded-neutral (multigrounded-neutral) systems.

U One-shot rating, based on replacement of cutout tube only.

*  One-shot rating, based on replacement of cutout tube only. In
applications where fuse links rated 75 amperes and above are used in
this cutout, the one-shot rating is based on the use of S&C Extra-
Performance Style Positrol Fuse Links.
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STEP 1. Locate the appropriate selection table based on the
capacitor bank voltage rating and connection. Refer to page 89
for index to selection tables.

STEP 2. Enter the table in the “Maximum Fault Current for
Capacitor Bank Protection ...” column corresponding to the
manufacturer and type of the ca »acitor units in te bank. Read
down the table in this col.™n, stop .ing in the section
corresponding to the cape citor bar_: kvar rating anc. ccnfigu-
ration, Find the line (or lines) for which the maximum fault-
current value(s) listed is greater than the available phase-to-
ground fau.t-current ievel (for gro n 'ed-wye ccrnected banks)
or phase-to-~hase fau.t-current avel (for de ;a cor »zci2d 2anls)
at the capacitor banli location.

If you are ure ) e to locate a line co..teining a ma.imam fau.s-
carrent value grez ser than t e - vail: sle fa _l-current level, then
s2re are no fuse .nks aveie sie t' at w_. >rol2ct The capaciicr
bank as configure<. You may wis® to concider <.:2 or more of
the following a.ternatives: (1) reconfig re the borlz _cix | arger
individual capacitor vmits, ou uaits of a ciffere~” constructicn
type or frcm a diferent manufactaier, which, as can _2 seen
from the selection tables, may result in higher naxir v 1 fz J1lt-
current value for capacitor bank protection; (2) individually “ise
the capacitor units in the bank; or (3) use partial-range (backup)
current-limiting fuses® in series with the fuse cutouts.

STEP 3. Intheline orlineslocated in Step 2 that are not identified
with the “A” symbol, read across the table to the right to find
the fuse link(s) recommended for your applications.®

If all of the maximum fault-current entries are identified with
the symbol “4” or if the maximum fault-current value corres nonc-
ing to the desired fuse link speed is identified by the symbol “4&
then there is a possibility that the fuse link(s) listed may not
protect the capacitor units employed against case rupture in the
event of a low-current evolving fault (see text, page 17). You may
wish to reconfigure the bank using larger individual capacitor
units, or units of a different construction type or from a different
manufacturer, to obtain a fuse link recommendation not subject
to an application condition indicated by the symbol “&.

STEP 4. For applications involving switching of parallel (ie.,
back-to-back) capacitor banks, refer to the section entitled
“Minimum Separation Distance Between Banks” on page 89.

STEP 5. Select the appropriate S&C Type XS Fuse Cutout based
on the system voltage, and on the interrupting duty and maximum
continuous current required. Refer to Table 45 on page 86.

P m = 0 e L cemay L
STEP 1. Locate the appre, riate selection tz>le bzsed on the
capacitor bank voltage rati 3. Refer to page 89 for iniex to
selection tables.

~ e 7

JWI0 0. Intev Jhe tobla I L2 “Appllcation U R P TR
corresponding to the ce racitor-unll construction type and
capacitor-unit kvar rat’ g e...z oye<. RezZ Zown the tasle 1 this
co.uman, stopping in the section correswonding to Lhe capacitor
bank kvar rat’ng . 1cer censic 2ration. A antlilzaticn-con
letter-code entry in this section ndicates t-at t.ere isaross
t.:at the fuse link(s) listec - 87 not r ‘otect the copacite !
em=.oyed against case rupi.re in iae eveny of a low-current
evolving fau . (cce ter*, pac: 17). “2fer to Tedl2s 46 and 47

ST e T

BTN BNV B TSP PR

for paper-film and all-film capacitor units, respectively, to
determine whether this application condition applies to your
particular capacitor units (as indicated by an “X” in the line
corresponding to the letter code and in the column for the
manufacturer of the capacitor units employed).

If there is no application-condition letter code, or if the
application condition does not apply to your particular capacitor
units, then read across the table to the right in the appropriate
line(s) to find the fuse link(s) recommended for your application.®

If £ 1 application-conditicn le ter code ap blies to your particular
capacitor units, you may wish to reconfigure t:2 bank using larger
individual capacitor units, or units of a different construction

reccuwer Jation : ot su',2ct to an a»ylizalion conaition.
2.3 u. Forasy lcailone Lave.ving s./itching of pe ¢ el (ie., back-
to-r ~ck) cay acitor bar's, refer to the secticn entitled “N ‘. rxm
Separatic » Jistance Between 2anks” on page 89.

FaT3 0« Sziect vhe ap srorriate S&C LYy e XS Fuse Cutout based
or.if _syste:>voliage, anc cn theinterrupting ¢ ity ar maximum
cor ; .uous cu.rer.; rec zirez. Refer tc Ta.le 45 on page 86.

T3 'Te3—apdiceion Londidsas for Pe ver-Fil. 2
Carg ~citor .Inits

vt - "o L e
A X
B X
C X X
D X X
E X X X
TABLE 47—Application Conditions for All-Film
Capacitor Units
R BT Oon )
Tot..n Hewit. TAR o ou:.e)]
. .,
G X
H X X
[ X X
J X X X
K X X X
L X X X
M T X X X
N T X X X X
0 | X X X X
P ] x X X X X

® 1f partial-range current-limiting fuses are employed, the available fault
current must pe of sul”“cieni magnituce to me.: the current-limiting fuse
in one-half cycle or less for the fuse to be effective.

As noted in the text on page 15, the “N” Speed fuse link, because of
its low 300-second maximum clearing current and relatively steep time-
current characteristics in the low-current region, will almost always provide
the ezrliest ~ossible response for an evolving capacitor-unit failure. For
this reason, the “N” Speed fuse lin™ is (e ;referred recommendation. “QR”
Speed, Stanc d Speed, “K” Speed, or “T” £=2ed fuse links should be used
only where it is not possible to standardize on “N” Speed fuse links for
all capacitor bank fusing applications.

I B | R B
el ok g
B IR T & I KV
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30

34.5 23 J

To avoid nuisance operation of the capacitor ba=.: fuse
link when energizing an adjacen. prarallel-ccaaectes
capacitor bank (of the same kvar ra:ing a»d cor “g-
uration), the two banks shou'd be s-earated vy a

4.8 10 ’ 31 26 60 £c o 2
— = - = - - - 4 _ - = —

7.2 11 32 and 33 27 © o e2en 35 76
8.32 12 37 anc 23 28 ale o 77
< 13 25 pe 7 29 € e, L7 3
13.2 e oo ar €0 - g oz 7
13.8 ‘ Sonr 4 . 7 - ar
14.4 3 RN “ 7 -
2C.C 17 s NI — —— 1 s
22.9 1 B - — i "3
23.9 i T - - ‘3 c
247 [ 2 . L — — 5
26... 21 o — — - —
27.7 | 2 . ar ' EE — — — —

minimum 0. tro do.2-spans ¢’ ccr Zuctor. In certain
instonees, a TiTTUNY sepattiitn (fstance noevceso
of two T2'2-gmens ol ccnductor o ra2cuired. 2efer to
the table below.

_=22 2 2g saciter banks.

Amolici 2 2 only to g vunced - 7ye co-ected copacitcs barls.

ST TE- N T A A U :
T A - |

; Y ) H
- ' T 1 I ' 1
I _— | ]
I
b _ L _ -
‘ " ¢ ' " oy o
l I
| ' | '
— I l_ - — J—— - - R -
.
' l
' S | 1 ‘ - :
‘ e S
\I 51: : !
- . - - - - = -
R ' - s ’ R
B ¢ 5 ’
I ;- e .
—_ r —_ - — —_ —_ — : - - - - R
- e} i . ) =

A et 2 0n to S0 S< nd cagcunici-wye conmoectel
caracito be °ks
(mmincllzc lyte L0 2 (- wecer nectec cé, citor & .
, . i . )
o . 1 |
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