2 l vtility feed

The primary subsiation takes in
alectrical energy in bulk, trims ita
voltage to proper level and dis-
penses it. Transformation js olten
eliminated whera ulility voltage ia
below 15-kv ceiling sot by NEC lo¢
most instaliations. Bul it may be
in order even then, if big motors
or other loads operats best at
some voltuge other than utility’s.
Three features stand out in any
study ol primary subsiations: Jo-
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icolly and slectrically coondinated with
one or more swiichgear assembllios, In-
coming section providea lor high-voliage
circulls, which may or may not have
N dual broak 1

cation, religbility, and protecti {tchi
Location, t{ ideal, would be right
in plant load center, But practical
angles ond ulllity requirementa
usudlly put it at edge of plant
proparty, Modem equipment en-
closures make outdoor building-
less Insallation the rule rather
than the exception. Addilional cost
of autdoor gear must be balanced
against building costs, Some strive
for outdoor location al ulility

g and tranat
over 15 kv, put p]cn:"wb
switchgear indaors.

Where corrosive fumaes,
may settle on high-voly

least put subsiation on wing,

lem 1o equipment manulg

Work out with your utility the details on primary substation ownership, number of

Tle down harle points sarly, Set number
ond arrangement of leeds by Joint
agreement. Decition hinges on: slo of
toad, need lor duplicate service, voll.
age, . {ead ity and i
nearness. [ncoming feed may vary from b b
2.4 kv ungrounded to 133 kv whh neutral
grounded solidly or through tetlstance.
Type ct leed and high-voliage switching
hongs on supply vollage, sarvice con-
Nnully, Joad alze, shori-circult-current
availoble, ulility relaying, number and
sizo ol stepd ! !
needed for luture load changes.
Utility feod may be a simple tap on

of utility
Whother

ar

not paralleled.

ond cons can only be setiled by an

ion designs, with single 3-phase transformers, cost less..

Today's packtaged unit subsialion usu-
ally proves o betiar bet than siatlons
amsembled on the apot. Equipment cost

t"iduu
age {n,
tators, study indoor doslgn, Oy
side of source and oulling Brob. 4

Reliability of your system ey, o ‘
coed that of ulility supply, So :
check i1s adequacy. Ask utility fo

a mais tanamlssion line, or ny way
be looped into primary substoflon, gir.
ing, in oltect, a 2Lhrcult leed. More taedy
may be brought in, from separate b
OF saparaly .
ual throwover s used deponds nn:::
tnuily roquired. Shost-circult duty py.

moins rolatively consfant regardlesy of
number of Hnes brought in, it they'sy

Who should ewn the nrimary rubse @
tion? There's no wuniversal answe.
Where a choice Is offered. many wos

cy based on past
pﬁ\‘:@our area. Under-
n;ble generally (ares bet-
verhead, but laults often
¢ to find and lix, Foults
“lines are often tem-
°c‘dbe cleared teadily.
astarts with p‘mn'\kng
it kva
ollable short-circul
\‘:;y can supply. Chock i
:dod utility interconnections
incroase this in the luture.

otectiont
yre

.fcederl required, voltage

tes are often mate
n\‘: :::\:'Y' ?:n owns substation.
] u.:w) cost tnd mainteaance may
m s, Many large aqutomotive planis
o whare possible, to buy at uilli-
- wtvoﬂag-, wsually 138 kv 0\'\05
mﬂull angle tor ewnarship becouse
wanl some control of operaling r1e-
mu;;{li'y. But remembar, It you OWR, you
oeed Manpawer vareed in high veltu?’n.
Yeltgge cbam 1@ o}t ten't @ rule, but (s
pared on good practice today. Note that
116 Lv is sometimes acanemical ".d“ o
W tva, but 118 opene the road 1o
fulure plant axpanalon.

ikan “assembled”’ stations

e

with either breaters or locd-nterrupter 3] stations, whore \hree ‘“‘?r"“’“."“m‘::::
awitches and power tuses (pp 104, 109). - _may bo best choice. hey com
Weigh ol ) fon 1abilil bl whon rep! o

moy run higher but, with proper plan-
ning, instalied cost shows savings and
you have o smart, well-cocrdinated unit,
Primary unit subntalions are made up
of one or.mare tronslormers mechan-

cocling. Some angineors peg iransiorm.
or sito on exlsling load, then provide
lor lator fan cooling. How much extro
capacily this gives deponds on unit siza.
The peok ia 877, lor 2-stage cocling In
transiormers over 10,600 kva {p 6),

Single-pbase vs )-pbose transiormer
quesilon s now praity well settled, Re-
libillly of today's units makes the

”

ally cil-lilled (sea pp 96, 97). Ouigoing
secilon handles plant primary leaders

taps under load, Thera are usually 1§
stops above and 18 bolow rated secon.
dury voltgge. In wome cosss, U may
prove economical 10 rogulale specific
loads inslead of voltage (o7 eniire plani.

ls usu-  single 3-phase translormar tha logica!

and economical cholce. Some englnesrs
siill lael thare are casea, In large sub-

Today’s critical foads generally dictote need for load-ratio control or regulatorsto ...

Motars, lamps, heoling §
all designed to oporals besi at rated
voliage, Distribution syztems aim to pro-
vide this but the besi systom suflors
unavoldable Nuctuations in supply voli-
agyoe and voltage drop.

Today's industrial plant aima lo hold
substanlially constan! bus voliage —
within X3 to $%. It sometimas is done
with lood-rotio contrel. genesally buih

p are

This decision d ds on voliage limits
of supply and required rogulation o
the apecific loads,

Figuro cost of load.ralio conirel ot
roughly $3.75 por kva of transformer co-
pacily tor loads in the 10.000-kva ronge-
Engineors now give more thought 10
selecting voltage contral when design:
ing the primary subatalion, rather than
Tater o greater cost, Many laal it s jus-
{llled in nearly evary Installailon where
vollages abave 15 kv are stepped dowd

to the primary iranslormer o change

se¢ 1o hold voliage consiant or io Taise
it alightly as load Increases, lo compen-
saie for drop in plani aysiem.
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1o tho 24 to 13.8 range. Control can be

large 3-phase unit agoimt convinuleg
operation with 1wo singles o_pcn'dalm.l
For ovarhead siructures, Yook into use of
f aluminum, espociotly whare corrosive
; atmospheres may cul through galvon-
. 4. ized stoel. Whon siecl coating is gono,
‘ painting musi stort. Thia usually colis
il -t Rilling all or part of substation and
I iorms just amother maintenance head-
athe. In o lew industried aluminum moy
ot stand up; some chemical and petio-
Isum plants reposted trouble,

... hold down voltage swings
:

What's anawer whore supply 18 helow
18 kv and cawied directly 1o secondary
unit substotions? Load-otio cantrol ‘:n
i each dary tion la 9

: ical and often ical. The
\ slutlon is elther stop voltage regulators
ot induction voltage regulators in the
primary supply, Thelr standard regu-
\oling remge i» 3:10%. Can you save by

3
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Plant safety needs good equipment grounding

i i substation design
1 grounding is important in primary '
2‘: “:):R’: l?lroughoul entire distribution syuleml. It "(‘:a:ndc:?q
- ing metal parts: ¢
\o ground all noncurrent carrying
:::::gys 9u":u\slc:rmer cases. swilchgear enclesure‘s‘ v and
Primo obl;a is to limit vollaga botween :hose m;\it‘:‘oxr s ane
le volue under oll operating con .

i ':o:ls‘:re used: Grounding electrode s a ccnduc::;
::::dad in the earth. Ground bua i‘s a nu‘\,work that >
solidly 1o grounding electrodes. G g ccnd ctor
equipmen! and wiring enclosures lcl>dlhe groul:ucmm. Ground-

building or & 3
Ground bus should surround nd-

bus al {wo or more po!

] srodes should connect o ] 0
l‘:l‘:\:s::i:)ublo path to sarth. @ single broken tie won l:pc:r::‘:
connection. Size ol ground bus i8 pased on hc;:; muti o
may {low theough it and for how lor.\g. For mec! m:ubu’ ! 2
aside from current-carrylng wmm\y;’}e‘zlpo?:;: g e

tice may dict
awg. or larger. Modern prac!  diclate o ome.
miltipn cm lor @ sound °,q“"p°‘°f ia ? g e made
Local g

ding jor lig :
by driving rods inte earth near arresters. In addmon{’ li: light-
iyn -arrester conduclor to common siation g{ound uu. 4 bus
" Vthore {t's exposed 10 possible mechanicol mxury;:n:o ‘r;\ Jo
duit. Conn
d be protected. generally by conduit. &

:‘lm:‘::ndun ?o ground bus o avold inductive sifect. | oinlng
New portablo welding dovito ollers a promising wa}z och s
grounding electrodes, bus and conductors (Pc':w?\.r ri:r c‘.\ama.

p 123-129). Basic elements are powdered metal, : 'g .
gma\l crucible. Result s @ h\qh»cunenl-cupanildy ):: ‘rouﬂd.d
Goneral Pointers: Equiprr;:r: frames p:::yc: neid :;ad z‘mc‘\“d
i ‘ra bolted or wel to pro ¢ '
lallel:\?);\‘\g'\d conduit systems by themselves aren’t usually con

hat may ofisct heating 1n tully logded
polyphase {nduction molem. Best prac.
lice aveids open-delia in laver ol
straight 3-phass regulation.
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hooklng two nductlon reg open. si
detia? Dollarwisa, yes, but open-doita
creates unb 4 voliage

[ ta ot 600 v.
idered good grounding conneclions, b‘f‘ NEC :cc:i :mceway
or less. A grounding connection r\:: ‘331?: :::‘n 1:1 Lo race o

b which powar flows must . :
::;:::gl line conductor but generalty not larger than No. 4
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