2 /a components: unit substations

Secondary unit substalions, placed close to load
centers, lake primary diatribution voltage, transiorm
it to lower secondary value (usually 480 v today)
and, through a system of circull breakers, start it
on its way o nearby load arecs.
assembled units offer (1) fast delivery, skipping
dralting-room time needed with *'specials” (2) top in-
terchangeability and flexibility when future changes

are necessary (3) quick repl

Standard factory-

damaged during equipment life (4} lower cost than

lield-assembled subsiations,

Incoming seclion between primary
feedor and transiormer may have
clrcuit breaker, ‘Jaad-interrupter
switch, ollhuse cutou), aselactor
awlich, or a solld conneciion. Where
switchos selected interrupt trans.
formar magnotiting current only, a
toyedinteriock in usually used, tied
in with main secondory breaker,
Load-inletrupler awliches are avail.
able with or without power fuses
lor transiormer protaction. Swilch
ond luse combination is economical,
ellective. With twe | @ lines,

t ol any el

Tranalormer can be oil-filled, askare),
venlod or aealed dry type (pp 85, 87).
Askarel olfers high impulse strength, can
be put indoors or out. Sealed dry type

a 3-position selacior awiich Is used.
Make sure there's onough space to
throw swilch without hazord.

bl some ad ol Nquid
units (sealod against outside dir) yet
noeds no maintenonce other than ce-
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Strive for unilormity in your substg 9
loads so substations of equivalent kvq
Aim for interchengecbility of
switchgear, Then one spare is g
Future Growth. Sizable load ad,
lor new substations. But smafl
be lacked on existing units, provided spar
was incorporated when originally selocted. |p
ern units, switchgear is so designed thqt o,
now leeder seclions may be added with eare,
design slage, check that enough floor Space ig .:

Single-ended unit substations satisfy the needs of most plan

tiong, G
can

(mn.]om”‘
Pare for q)),
ditions usually:
fiew loads am of 2
o
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Secondary switchgear now ™akes
wido use of drowout breckers,
Molded-case breakers cun be yged
with substatlons up to about 300
kva, have widos! use where opera.
lion is inirequent and drowout
foature Is not necessary {Hghiling
substations, lor exampla). Breckors
may bo manually or electrically
oporated. Control centers moy be
used whore you wanl to cantralite
ac molor starters, lighting panole
ond aazociated controla in one wpol,

Provido spare breakar potlilon
when you want secondary.gelective
kryaut, Run cable beiween (his
polnt and bus ol nearby substatlan.

Interrupting capacity of sccondary switchgear is important in substation aizing

To arrlve at most oconomical substation
siza lor any plant, study the {aclors that
directly affect installed cosl: length and
site ol both primary and secondary
cables, primary . voltage, heavy spot
loads, requited interrupting capaclty lor
secondary swltchgear, primary short.
elreuit protection, Curve, bolow, was pre.
pared on a basls o 480.v socondary
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distribution, afler consldering above fac-
tors in a typical plant. Curve ch.

and 4.18 kv, most aconomical primary
{oeder toadi: are by 1000 and

if 208 v in used; economical sise then
lalls around 300 kve. R
Substation Costa. For sma)l units, costs
climb mainly because of higher trans-
former cost in smaller kva tatings, At
other ond of scale, casts climb with big-
ger units mainly because ol greater
avallable short-circult currents, calling
for more oxpensive sscondary swlich-
goar. And since larger subs ugually
sorve Jarger plants, secendary cable
cost mounts last with stalion size,

With 13.8 kv on primary fesders, aim
for 4000 10 7500 kva per lecdor, Then
750-, 1600. and 1500-kva units can usual-
1y be applied without individuol primary

INEC, groph
4512b). Such protectian wouid be need-
ed with 500-kva substations and some
primoyy vollage and loads,

if primary vollages lail between 2.4
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3000 kva por faeder. In this rangoe, small-
or subaiations can be used without the
added primary protection.
Heavy spot loads oltan [ustily larger
.

. Typieal are | ovens,
large weldors = (hesa might call for
2000-2500-k va subs at 480 v.

Intesrupting Rating, There are thros com-
mon short-clicull-rating brackels in the
low-valtage range: 15000, 25,000 and
80,000 amp, ail rma asymmetrical As-
suming a 480-v secondary, largest sub
genorally used within 15,000 amp fs 300
kva, It 25.000-amp Hgure isn‘t to be ex-
ceadod, 750 kva would ba top practical

limit. Whaere substationa larger than 750 .

tvo ore used, secondary swilchged
gonorally carries a 50.000.amp interrupl-
ing rating. This last roquirement clons
often diciates two 750-kva substations
rather than a single 1500-kva unil,

. power

1oko oddit
{ substations-
g class are in)

y iz
kzﬁou sige. Fo!
um
) units, more
M, Nlod COSL

oy cable.
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Two ransiormers leed two
soctions of Jow-valtago gear
with o normolly open .
broakor batween. Unlt pro-
vides nervice (f transiorm-
o ot Ilncoming line lails

oublo-ended subsiailons go hond in
4 with secondary-selective and net-
Svort amangements. 1l oither ol (hese
hookups looks bast for your plont, you
than need to weigh l|nq‘l‘ against

ional awiichgear at low-voltage
Since breakers in the same inter-
erchangeable, you can increase
structural change.
5 W“hm:‘edch plant there is generally an
size giving lowest cos! per xva. With meny
primary cable is required, boosting
But small unils reduce the amount ol
On the other hand, when sub-
switchgear and secondary-loeder-

Location. First dotormine where the substation would
it best in an ideal situation — indeors or out. Modem
practice includes the plant roof as..well as fp:ce
alongside the building in the term outdoors”. n};
other out-ol-the-way spot is in balcony areas. Suc

tocation ollers savings in valual:le llo.or oer:::: and in

iti costs of ouldoor toof equipment.

ad&:;?nﬂbslmiom are available in double-ended
designs as well as the lamiliar single-ended llypo.
Weigh well the economics of double-ended des gr;s
balore ruling out straight singles across the board.

ple-ended units may prove best betin concentrated load areas

the plant, and atick 10 single-

in an g .

units. Moin y break ofe noc- oughou
essarily large to carry full oni
Toad curteni.

Whete loods are heavlly concentrated
In one atea and the choice is betwaen
two lly sited smaller sub-

bl
double unlts. With d

and testing ol transformers can be done
" vithout sarvice interruption. Buy they

. atations ond one single

large unil,
double-ended design may prova bost.
Spare Tronsiormer. Some power engi-

%t mare, moinly becouse of the need

apare can be put to work quickly,
There are times when each trans-
tormar of a doubfo-onded unit must be
sized 1o carry totol substation load so
no load noed be drapped il a lueder or
single transformer lails. Mora typically.
foad diversity and judicious emergency
tion arge tad on to hold normal

{

i

neers buy o spare ! as Q 18-

iar two main sscandary breakem ond a lor many admilanslze unlts

Wis brooker, not necossary with single P

r;llnq lor both tzonsformers.

distribution

building roof This location proves popular where

d bus duct is used, Then
primary distribution is overhood an T aon
k[ ns drop direct to bus duct. Rool locol
» ﬂ::. et dmhi':h bion! lemp . din and fumes in
plant; I alss fiw well where load areas change lr.qu.nll‘y‘.
Remoto tripping and closing of breakers is usually needod.

balcony oreas Steo) atructure with expanded-motal

o shoei-ateol iloor is placed high enough so lp?:l b;olw hl
usablp, often as a k toep n m:“
ol norma) wollie and. in jood plants, out of ranga of ‘-pdlus ro: A
hosing. Suk i are also in roo
trusses, jusl abova lowes! siructural members.
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Check plant layout lot Iow-vuh;:

i ing sub-
areqs indoors ot conlors of laad. Consider, too, pult!

siatfon Immedlately outside. And where bulldings are )0:7

and narrow, study Greos between them il cable runs can be

Yopt shori. Avold spoiting all equipment ai a singlo irans-

lormes bank; siick to load centers and short tecondary runs.
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i .Secondary unit substation location affects costs and efficiency of distribution system
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