If you decide to generate all your needs, or part, study factorgﬁ

i you decide to geneorale, you need to
look into some basic considerations of
generator solectlon—aize and number ol
units, and their charactaristics,
Genetating Units, We use the term
“generating unils” advisedly, since por.
formance ol the prime movar is perhapa
#von more important than thal of the
Qenerator and we must alwaya Jhink In
terms ol the combination. Here are somo
considerations that oflect decision on
number and size of units:

In genercl, cost per kw of gonerating

installed than to 1010} plant capacily,
In any given generaling unji, elfi-
cloncy varies with load. I('s usuoily jow
al light loads, rising to a “beat polnt”
somewhere bstween 75%, and lull load
ond (alling ofi slighily at highet loads.
Shapo of the elficiency curve depends
on type of prime mover, and 10 a lesser
dogree on size, design, etc.
Nature of Load, Above characieriatics of
generating units point In the direction
ol supplying load wilh one large unil.
Yel this (a rarely possible bocause ol

Industrial power generation has ri
cent years but nowhere as last
energy purchased. This relative decline
generalion stems from the lact that, in generq)
small private plant is less fitted 1o cope with ris:
cosls of fuel and labor than is the large cenirq) “ru
Yet in spite ol this genaral trend, decision to
or buy depends on the ollen complex e0onomley!
each individual situation. J
Puzchasing energy avoids nee
large investmeni in generatin

sen alighy)

as hag Y i

9 equipment, Many

also beliave that purchasin
nomic llexibility 1o meel bu:
in markets and products, A
lems ol operating and main

to provide reserve lor sovers

which can carry thoe lood, T

Where continuity is o lacter, alwoy.

it conts,
Load lacter also exeris strong Infuen,
Low load lacior works against uss of

one or two large units since much of th
of

units goes down as size goos up. El-  load conditions.
ficiency usvally improves as sizo goos Take the
up. (This'is notabty the case wih steam ple. Where

y. lor would ly be on th

plants; elficiency ol diesel and hydro
units doesn’t change as markadly with

slze.) Operating labor costs are more but lor

and interruptions are cosily. reserve
capaclly is indicaled, not only

heduled

lor torced

L/
foarly proportional 1o number of units

oulages, l's usuclly more economicol

AMmoupyY: !
7 indusig

d to make o ralqy &

g energy gives more ecg.
siness slumps, of changg,
nd they feel it shill Prob:{™
taining generating equip.

| amalley S
units than lor one large ona. A typieg)
solup might uss three units, any two ol:

his also pro. <.
vides economicolly for load growth

adding a unit gives lour machines vuh‘ 3
any thice able lo carry lull plant laad : !

check to see what standby sorvice, i
any, your utillly can provide, and whay

low parl of the ollicioncy curve. A i
special problem In some indusiries i
weekend load, whith may require a
spocial small unlt. The load-duration
curve proves a valuable device lor re-
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« A gwer to highly fluctualing loads, pulsat-

“loctors, espacially loading or unbal-

% varnor and genora-
<thal prime-mover, 90 Y

supply

iet in them — the uvlility company.
%'9 dzg‘.ﬂa;\:uld be considered in ‘mcny
o, genere! It olten proves economical in indus-
however quantities of process heat are re-
) l.ar?ﬂrw where the relationship of hea.l
uc\;a_s ‘such that all or most of the eleciri-
o Mbe gener’uled as a byproduct of
cdaenmand‘ Availabilily of cheap byprod-

vors genergation.

e fudomc?nc‘h; or byproduct fuels,

{s outdoor generation practical?

Rislng bullding costa make ourdoor gan;r:ll::r“w
cilitios look more attractive. Yet among coniral e
lon designers who have had wide expa e
‘ouldoor‘comlrucuon thero’s siill less than full agl

s 10 go.
"“A“l:i'“:“’ :‘:\:\;:“‘r:ulldl?\q structures You mu;l
lloch cost o! protecling oculdoor oqulpment and,

tion and mainte-
some soy, higher costs ol opor«n_‘“x

la-

jirsd. P

wwﬁl'
uﬂa’nefgy .
s3-hed
el [ waste fuels

. | process N nance Inl d by 'n"ha: will enjoy a lavorable
Vi "‘"‘°",~2n may pay in large plants with high Certainly, if your :"'m'::'y‘ ‘ble outdoor and
i erall t into the poss

;“ﬁ'g:;s where conditions approximate those i":f’:.'a;:r layouts. Chect caratully Inio eflects

jac d o

ici ili ration.
‘h i 5“‘:;:::“;:2’ :\Z: not be able to buy
nd. In l""ed in |e;rms of amount, reliability, etc.
n;uke a complete study and d?n'l over-
y of buying parnt and making part.

And il you decide
ration and molnhnonc.-, \r
?: :opeouldoor-. be sure lo "mell” your operatling
force on the pracilcality and merits of It.

uni i -circuil ratio
[fecting size and number of unils, look into short-circui
eclin

What slgnificance has lhis in an in)-l
dustrial-generalor  specilication? :':‘g'
acr gives desirable vollage llu‘ 07'
characteristics, but to get it des ql:h
must put more copper and iron in | o
generator. This moans largor hous! r;“q
and siructural parts, greater vu.lgz”.‘
higher cost, Other drawbacks are hig o'-
initlal and sustained shert-clreult c\:y
tents and some Incroase in genord
lo'B.:: .lodaf desired siablilty character.
istics can be ob;cined °lJ lower I-cl

b o pe

::'ol::':u. These are more sensitive and
able to produce Iho rapid and lcrq;
changes in lleld current needed to 1:"
commodaty new conditions, Trend ov
the yoars is lo lower values ol ecr,
smaller and less coslly generators.

See that lhe gonerotor is gble to vh:\-
stand any oversposd it may meel |n
servico. Thia is genarally 85 to mo-/.l or
walorwhoel eratore, 25Y% lor eng rl\e-
driven and 20%, lor turbine:driven u; ts,
In probing ihe choracteristica of ln;::
Nov. lat'o look trial gcnernl‘or: s o.qno:i ldo: lor -
::uy“NEg; for the typo of genoralor unit

conslderation.

::::-Chzul; Ratio. Mot in evory qan‘;
erator spectiication, the term .hon~clvcu‘
ratlo {scr} may not call lmmodk:lul; |‘|’
mind ita full meaning. The toxtbook ‘e ;
nition ia “ratic ol lield current mqu!md
1o produce rated voliage at rated 'P‘“d
and no load o the lield current roqul’:o
to circulate rated stator currenl when
oporaling af rated spoed ul:dcv sus-
tained shert-clreuit conditions.

it slzes to plant load conditiono.
.P'::b‘l‘:u'l ol oblaining a good balr;lncgl
'b.‘tv-an procoll-lloam and eloct cal
alo influances number o
ince more than cne type of steam
‘bine may bo required.
‘G r Characterialics.
":“lh.:r:narmor itnelf. Start by v
characteristics as catalogued in manu
{lterature.  Slandard-design
neralcra maet moOst ordinary require-
onts but @ “special” may be the an-

*driving torques, abnormal power

.anced single-phase loads, Where you
stend 1o operale new generalors in
parallel with existing unlis, make sure
are

e ch

Also consider layout of cooling equlbment,

In the past, generator air coole;
ment direclly below the machina,
built into the trame of directly alon:
where noncondensing units are unel
ba elimi d. Choice, d. on a co
basement consiruction agalnst jncreased cosl ol
with cooler bulll in or alongaide. Don‘t averlook red
work and installation cost and easier maintena
above-floor layoul,

Exciters. Separaly cooling sysloms for
now llable. One jusiiti for a
difterence in coaling roquiremenis. Reducing
Bure in the exciler rules out possibiilty of air
ing their way in and through bearlng Jubricant.

While you look ai the sxciter trom tho cooling angle,
sider its opllmum speed. This applles particularly 10 en
driven ganeraiore running below 800 rpm. In such cases,
sider belling the excller 50 it operales at a higher
Think in terms of a maximum speed of 1750 tpm to gel

wore usually in the base-
Today's uniss offer thom
gsida it. This is important
d since tho basement may
ol cost ol
generaior
uced duct.
nce ol the

d

generator oxclters ara
system is the
cooling pres-
bubbles work-

con-
gine-
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peed,
maxi-
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TODAY'S ELECTRICAL PRACVICE

exciter cooling und speed, generator

mum speed ol 3! I
Rooulath

in your 9!

sysiem.
Q d g figure of 40-45%,
at 0.8 pl will satisly moat Tequirements. Bul thera ore oxcop-
tions. Typlcal would be the case of o paper mill, where the
large chipper motor, biggest single load, would influence

lectlon ol g ity and set o precise vollage
regulation requirement. Starling needs of this single heavy
load might materially change the 40-45%, tigure abave.
Generator Voltage. In general, generalor voltage !s o lunction
of load size, distanco irom generator 10 load, voltage of con-
nected sysiem and, in a grawing number of cases,’ the size
of the laigest single load unit,

Standard voltage ralings lor various generator sizes are
calalogued by NEMA aa lollows: For small ac lurbine-genera-
tors in the 75. to 400-kw range, standard ratings are 240, 483,
600 and 2400 v. Foi goared-turbine synchronous generotors
500 10 1500 kw, voliage range is anywhere from 240 lor $00
kw to 4160 lor 1500, Minimum standard voltage for 1000- and
1500-kw units in this class Is 480 v, Al) other geared units can
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regulation and voliage rating. Remember — voltage trend keep
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2400 and 4160 v. Sick fo these
oo possible salect the highest.
1od turbi

.y

be aupplied at 240, 480,
siondard voliage ratinge; rh:’n
sizes, namely g
larl: :;:lllldlalm’gemr to 10,000 kw, Inclusive, avallable veltage rat
In hown In the chart, right. e
‘l,r.\ 00'; 'qunllon- ol generator voltage, kn(;:‘plnmm'l;: o
i igher voll .
vend toward at hig; :
and dl-lrlbuun'g at that voltage 1o secondary lub:l.dv!:::l e
Modemtization. In any mod-mlmlionhlp:o?’v‘nlr:;m. migher
voliage quostion mmplflcly‘ A‘lvoyl thin! | o e
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o In higher
waell 10 i | ot \ Nadiy
'dlu;l :ludy the insulation techniques undl :y‘"oacbm:nu
eralor bullder. How the maker copos wllh"\:dn o:r i
ond insulotion problems in gencral may af y

- nance requirements lor years lo come.
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ter date, to swing trom do! i
. yw‘ plul:‘ :‘:u:?mo e vollage. make sure the gon-
9
“erator {s now connacted delta. )
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