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Here are Five Benefits
From Installing Capacitors

¥ Load powar factor Is improved

2 Carrent, carried by supply circuits ond the
equipment, is ‘reduced. Or more powar-pro-
ducing current con be teanimitted over the
oxisting circols

3 Systom tossas are cul
4 Voltage drop in the sepply cireulls iy cut

8 Monthly power bill may be reduced if the
wtility company hoy o pf clouse

Capacitors Pay Off Within First

POWER-BILL SAVING 1qllied about 3843 yeorly ofter 60-kvar copacitor bank was in-

stolled. Unit, tucked saugly in far corner, boosted pl ot service to more than 95%

installing shunt copacitors in Cleveland department store’s

basement chopped pf penalty levied by local utility. Similar

units may be the answer for overworked feeders in your plant

By E W DOUGHERTY, Applicistion Engineer, Genesol Electric Co

» Caracitors con pay big dividends
and fast, as was the oase at Halle
Brothers Shaker Square store. The

. capacitor bank was installed In June

1950 with power
about 72%.

A penalty clause of the local electric
utility company, leveled against a de-
mand of 147 kw per month, ran up a
monthly penalty. Aim in installing the
pew ocapacitor bank was to raise pf to
at lesst 959. And by so doing the total
in-pocket saving of penally plus bonus
m\oumcd 10 sbout $645 yeasly,

actor hanging et

all electrical equipment. The salely
switch allows oporation with or without
capacitors,

Thought was given to installing in.
dividunl capacitors a1 motor loads, but
that plan didn't fit this sciup. First ofl,
cable runs between distribution and
load were short. On 10p of that, cables
in these runs wero big enough 1o rule
out benefita that might ba reaped by
teducing somewhat the ampere load
through such feeders,

Capacitor Size. How did we arrive ot
the size capacilor needed for the desired

Capacitors sre din
the power-distribution system adjacent
to the central-distribution panel. They
are set about 8 in. off the floor and fed
through a 200-amp, fused, 3-pale safery
switch 1apped between the 600.amp
main breaker and distribution breakers.
Thus the msin bresker kills power to

L1

pf impi ? Asin alt pl Improves
meot, basic approach is through the
right-trisngle relationship of true power
{kw), reactive power (kvar), voli.
amperes (kva). P{ being cosine of the
angle formed between voli.omperes and

trus power.

To determine tize, knowledge of ex-
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isting ond desired pf is necessary. llere
are the data collected and applied. in
our case. First off, metering is done on
the main transformer's primary side.
To get o representative picture of the
power load a set of readings was tollied
for three typical months. Then average
of these three rendings was used for
calciilations.

Here ore the readings we came up
with: 147 kwd, 71:6% pf, 29,600 kwhr,
28,500 kvar-hr. Thess figurea cepre-
sented readings taken over a period ol
4,33 weeks, or 728 hr. Our desired pl
was 95%, representing a pl ongle of
about 18 deg. Translating the desired pl
condition into kvar-hr, we get kwhr X
1angent of 18 deg, coming to 29,600 X
0.329, or 9720. This meam 28,500 —
9720, or 18,780 kvar-hr that had to be
removed by capacitors.

From here on, it was simply o matter
ol considering the renctive power taken
by the translormers and figuring tho
average demand hours’ use, The latter
waa determined by dividing the monthly
kwhr by the kwd, or 29,600 <+ 147 ==
201. Then on experience foctor is Intro-
duced. This factor of 1.25, multiplied by
the average use-hours demand, gives o
more nccurale picture. So 201 X 1.25
we 252 hr.

Total kvar-lir luad figured out 1o be
8940. Taking this fignre, dividing by

rower

600-V FUSES 1ie In saries betwaen unit's incoming 440.v lines
ond individual capocitors; 3-pola switch ahesd of the bonk

L) distrivution

pansi

CAPACITOR LOCAYION at distribution pancl rather than ot load
was best here since runs 10 loods were short and of ample slze

Year Zooming Pf From 72 to 95%

252 hr, und adding in the transformer
reactive Jors yielded o figure of 52 kvar
of cnplclmn needed. A 60.kvar unit was
selected since that is the nurcll a1and-
ard slze.

< ~Following through on ahove, note

. thal the advantage oﬂered by a particu.
- lat number of

P a1 the

switched in steps. This calls for & mini-
mum u! allrn equipment. Size of steps
ds on the i
change in voltage permitied at critlcal
points on the system. Contactors or
breskers in o ‘swilched bank must be
sclected with proper regard for the
y currents and the interrupt-

difference between total energy-cost re.
ducll?n and installed cost of new aquip.
‘ment. By determining this difference

- throughout & range of installed capaci.

lative kvar, we arrive at the mom ef.

fective installation.

. Swirching Capacitors. Let us leave

this installation end discuss capacitor

applications in general. In some setups
ic or manua) switchi

needed to meel supply or load condi-

tions that change continually. An un.
switched shunt capacitor can i

ing duty-imposed by o large concenira-
tion of capacitance. Equipment sultable
for this type of duty is available, and no
difficulties result if it is-properly selected
and apphied.

Objectives ol automatlec swiiching
may sometimes be more easily attalned
by manual switching ol copacitors di-
rectly with the foad, or by switching

for ony reduction in the lino current.
A workable combination for many
plants is to install (1) a pcrmmlble
and ¢ hle amount of
along with individual loads, und (2)
the required remainder ns 8 partly
switched capacitor bank a1 some con.
venient location -on the distribution sys-
tem. This plan results in Innalling
maximum corrective kvar, with mini-
mum auxilisry switching equipment.
More and more industrial plants are
thinking In terms of secondary” unit.
substatlons ss the most feasible spot
for the location of the bulk of their

capacitors. Al this point capacitors hene- *

fit the primary distribution feeders by

fowering lheir ampere load. Units may

he ly switched as a [

g may be that is mlcrlocked with the load, A
I et P itors di.
rectly wilh indncllon moxnr lnadt has
developed, making it ¥ to limit

cirenit voltage permanently, but its ef.
fect on regulation is negligible.

A switched capacitor, however, can
be arranged both 1o increase Vo'llle
ond decrease regulation. The usual unit
used to initinte switching of capacitor

. banks is voliage, but any other quantity

that can be measured in the circuit is a
likely candidate for this control job.
Type of control sclecied depends on the
prime objective in an installation.

A capacitor bank Is convenlently

Iy 1953

o

capacitor size applied with a motor 1o
less than 259 of motor kva.

10 1his limit is not respecied the
motor-capscitor combinstion, when dis-
connected from the supply circuit with
the motor stii}l rotating, may build up
overvolinge by salf.excitation in the Joenl
circuit formed in the motor resctance
and connected capacitance. The setting
of motor overcurrent devices should bc
rechecked afier itors are
directly at the motor terminals 10 correct
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of plant voltage.

Capacitors may be installed right on
or near bus duct running threughout
the plant. They may be tapped direct
into bus duct through a set of fuses and
disconnect switch. This technique fits
well with the rapid growth of bus duct
for secondary distribution in Industrial
plants. When so used, total capacitor
kvar needed for o plant is split into
several unlts. Then each unit is in-

-stalled in a specific location where it

does most good from both pf and re-
duced-smp angle.
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