2 c l components: conductors

First decision, properly made in the early plannin

stage, Is whether primary distribution lines will bg
overhead or underground. Trend is toward over-
head. It offers a lower cost system thai's casier lo
axpand. But dont moke decision on trends alone.
An underground system, although it costs more i!;
unatiecied by lightning, plant fires, cranes, sic. A.nd
‘w)?oro appearance is a prime foclor (if y‘our .plcn\
18 In or near a residential area) you have another
’vo(u for unc‘iurgroundA Soil contamination, corresive
umes, building layouts, distances between buildings,

all influence lina) decision.

Utility tunnels, carrying power servi
powerhouse and oullying buildings.m:rse l;:le‘:i“lg
some plm.ns, All the power services — steam, wate,
air, electrical cables ~ are included. Prelat;riealo;
tunnels are available, oller installation savings.

With new cable types on tap, the trend is toward overhead high

Current-carrying capacity, line losses,
voliage drop, provision for luture neods,
all loce the power i !

Type of conductors, insulat; ]
next. Conductor size lor Ioadk:g::;m“"’ﬁng. cony
lound. from standard tables and vollug Slone o
But size lor short-circult-currens car, gla.dmpd‘
maller. Wilh wider use ol hreukarsry "o ia Nathe
ssleciive tripping with its neCnaaryo:: ’Ndor. X
106). your cables musi ba able 1o mmdme delay {p
.heellng during the delay period. Sizing || short 14
is based on aliowable temparature risg of s lactor
and on time delay perlod, ool nsulation?
Aluminum or coppor Is another
early. It won't do 1o design the
then awing to aluminum later,
pullboxes, etc., mus) be Jorger |
More power engineers see lo
of slandardizing on cablo aizes.
oversizing,

declsion o make
syslem lor Copper -
Size of condugy,
or aluminum, .
ng-term advani; ‘
Even where jt mhgu
resulting simplilication pays off boah?u?

Preassembled oerial cable Is o Jow- ore Individually insujan y
Is
i od and lﬂﬁﬂld\'
cost  method 0"1“9 much 3 d.armor cable gets the nod

L) v
Eﬂ'ﬂ:’:Y Lw::.d ncontl!my distribution.

y
An oxisting pole line. tower line or hem many power engineers for 3.phase

generally give enough Information ;n
this scole. Assuming this dela is al
hond, lol's look here at the lypes ol
m:lnl tinding use today, more spocili-
colly, several now raceivin -
siderotion. 9 mater con
Primary Fosders. Today's plants, made
up of many smaller bufldings, spread
over large oreas. Elactrically, that spells
scattered load unite and long primary
laeders Irom eliher the primary aubsia-
tion o Ihe plant pawerhouse. This weal-
lnvI‘ng sl load over large areas has baen
@ signilicant tactor in the 1rend t
head primaries, rone to erer

Bus-duct hus proven itsolf

; primary distribution abos ;
pipes, elc, can ‘:::.e'::kctl:lmm"o". Thia grown-up verslon : ?"’::':::u'l: b
. 3 @ supporl,  jow.volta ! .
For a J-phase clrcuis, this cobie Ia made  Indoors o?:ﬂngud bl may o ooed k
b ol taee imeot e uler meial armor, elir

hielded

waltation and alter the plant is in operation.
any plants the torch is bowing oul to bolted
ion fittings lar cable joining.
undurqw”"d ductwork, liber condult in con-

s o good L. Under light trattic, litle concrete

’ ired ond top of conduit need not be more than

in. bolow surlace (somewhat lower in cold chi-

) ,,;)_ For swratches axposed lo heavy tralile, Jay

uit deoper. consider reinlorcing..

o reliabllity boils down to selecling correct

o, CONNECIONS, insulation. covering. Lead-cover-

: giving way 10 newer synthelic insulations.

"+ avoids need for coslly lead wiping.

Many are adopting new liquid-tight flexible metal- -
ie conduit. Liquid-light covering over flexible con-
rmits use ouldoors, in wat spots indoors. Typi-
use: Jeads from rigid canduit to motor box.

distributior.

High points In cable selection

What are on-thojob conditions? Will coble be in
condult, underground ducts, butied in oarth, sus-
ponded overhead? Considor load. voltage, location,

© ambient conditions, hot apols, mechanical interer-

ance. Is slectrolysis a polential problem?
What Is best insulation and covering? Got ta know

the newer insulall tariala ond diti lor
which each is bas! suited.
Whai are | ? D i i current-

casrying capacily under the cable's opsrating con-
ditlons, Study effect of your coble sejection on
Installation. Simple exomple: Two, or mare, single
cables, in parotiel, often prove more economical and
easier 10 install than one large cable.

v
L't the case, trouble can be traced io

loa of cdvance planning lo take tull
edvéntage of thls cable’s economy.
Since condult isn’t nooded, there's no
coniined oir wpace around conductors:
(s banslotes inte 0%, greater current
capacity than for samae cable In conduit.

d {butfen. For this, many

jucketed conduciors bound | gal d steel, bronze or alumi
B o o0 mes- covars a chemi Y
ll::sor. Cable needn’t bo tept clear of sheath, Cc::l:::landlomoum“ ealstant
rs or buildings, except whare chal- on lorma Dexible con.

ing is
o m;;v:l:o::‘; ’“C::r:’oiu;’pe:::.g mv:h‘h Lr;'l\ull cable. Bronze armor Is a frequent
Other eo - — . I.:d ; ol‘ct in chemicol plonts, Standad
l\;hw.m treedom In cholce of ilak :‘nd N
ore neudro) is o ! D o oo
mare newrol is grov , o have been wortod ou!rl" "
Y o n: mTlo carty phase-  lield lobor io the bone. oo
ronts. H and Users of in d
] tetlocked-
;:I;I'ngu is l,lmpllﬂl‘d. inco the cable is  port sharply ;drc:: Tmlwlil 1|=luh|! o
p o) separate conduciars that  once methods are man;r‘:: \?Ihco'r‘orhl

b

as i}
e modorn key 1o compact secondury distribution...

TODAY'S ELECTRICAL PRACTICE
rowts

dull and conductors In one casy-n 8
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conduil, undetground ducts, lunnels,
also directly in the earth. Cable can
stand rough treatmonlt. survive nearly
ony olmospheric condition, operate n
the 8085 C range with proper jacket.

Yarnished-cambric lead cable 1s an
oM standby and still fizet choica of many
for underground distribution. Labor costs
Ist handling and torminating are high.
Lead sheath offers virtually positive as-

wollage primary distribution: low installed

surgnce that moisture will not enter
cable. Alzo, sheatt's low rvesistance
oflors good grounding protection; s
therma) capacity helps absorb heat irom
ahort-time ovarloads. In splte of these
time-proved advantages, high Instalisd
cost of lead-coverad cable causes lndus-
ry 10 look to newor and lees costly
oable types.

Becondary Feoders. Selscting cablo lor
hot or domp locations has always baen

cost, easy expansion

no need lor conduity copper ehadth
usually offers suflictent machanical pro-
tection. Aluminum may be used lor
sheathing in ihe luture,

This wiring system lu rigid yet floxible,
s0 hand-pressure bending le usually
enough lo shaps to any necded con-
jour, Once formed, whing sioys put
when lastened with suaps. Fitlings seal
both onds of tun at terminal bozes. Be-
cause ol all-mineral insulotien,
{s claimed to be 1o oge-det

a hoadache. But a telative in
this country promises to be the bost so-
tution in some cases. This sell-coniained
wiring systom comprises copper jocket-
Ing onclosing conductors spaced and

lated by bustible mineral
Insulation, It 1s plotely m peool,
can stand continucus operatlon in am-
bient lemparatures up 1o 250C. Thote is

sloratlon. tnsulation is siable up to 2000
C. Power enginatrs are looking into this
wiring tor {obs where moislure, heat or
resiricied space are problems.
Interlocked-armor cable also seea uze
lor low-voltage {eedars, with same ad-
vantages as lor high voliages. Unique
virtuos of bus duct are cited below,
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..\ since power loads are plugged-in, changing machine location becomes simple, fast

& \

that g Ity meei all distribution needs. Plug-in duct, mast

You'd be oul o lune with modern

used lor branch runs, provides oullets for plugging-in swilch-
ing oq 1 aboul every loot. Where machines are (o be

Bus duct Is @ metal

system of bus bars {(generally copper, bul aluminum [s com.
ing in} available in praiabricated secilons, lor simple inatal.
lation. Pralab fittings — tees, elbows, cioases ~ make running
duct in any direction and around obsiructiona a field assembly
job rather than & major construction problem.

Plog-ln foeture pormits fasy connection and disconnaction ol

Y
methods |f you didn't consider bus duct where shilting of
hines s losad

swapped around, you need only unplug swiich and push It
Inio another outle! at new machine focation.

Low-impadance duci |s logical chaice lor long loedors where
voltage drop must be held down and currents ase heavy.
Evon lor shost runs whore impedance is imporiont, as with
waidar loads, low-Impedance duct is o good bet.

Waeath

machines on production flsor. Plonta can be led. build-
inge revamped, wihout major wiring changes since bus duc,
unlite condult ond cuble, can be laken down and fe-
cusembled with minimum {abor, using seme parts agaln.
Usars of bus duct cite three major advaniages that te in
nicely with ony dernitation progi ) Rexi-
billty meats changing fulure ds. (2] Simple Neth
chalke up lobor savings. (3) There's minimum disruption ol
service during changes and it's easy to \lo In with other

Y .
There ore fous distinct types ol bus duct avallable todoy
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{ leader duct, for outdoor runs, has gaskelad steol
) and weath i h . Whera vollage
drop mual be kepl 1o a minimum on ouldoos runs, ule
weatherprool low-impadonce bus ducl.

Aluninum i3 hare for bus duct. Aluminum-czide problem
(ses next page} is being ch 1] d with 1 pper-sil
plating. Maker knows Ihis will remove aluminum oxide and
predicts 1t will prevent oxide reforming when ducl s fn
operation, At [oints, p i spring h
give pressure, claimed pormanent, ol over 1000 psi. Eatly
ligures point lo 41% walght advaniage over ooppor.
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