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There s no longer sny question th-t modern wor requires
£or 1ts success the efficiont coordinstion cnd use of zll
national resourees, whether in mon, material, transpoctation
frerlitics, or ithstrum.ntalities of production. Tmis effai~
cient coordanation «nd use upon a nat:s on~wide besis amplies
something mors than voluntery coopeyation on the part of
those vho control such of thess resources as are not actual—-
ly ancorporated in the malitary and neval arms of geve _rmment
ond we now accept at o5 en 2z0m that, 1n some form, nationcl
control must be esppealed to in order thet the required de~
gree of ‘coordinat 104, certrialy of our mejor resources, may
be attaineds

Much of your time might be spent an’ sceking to inventory
the resources that sy properly be classed as of fundemcntal
wumpor tence an wer. I pass over this polnt since your studies
quallfy you for this inventory far bettor then I, but I feel
thet I am on safe ground in agserting that, smong those in-
dustries on whose effrcient and approprinte functioning our
war-meking capacity depends and will continuc to depend,
there 18 none more vital than the eleetric power industrys

At the risk of seeming t0 he unnecessarily specific,
that there may bc & cleer understanding of whet 1s meent by
the term velectrae power industry®, I wish to szy that by
these words I mean public service copporations engeged in
the operbiion of central stetions for the gonerction ond
distribution of electrical encrgye

Electrical energy, so geaerated, has to a large extent
superseded energy individaelly goncrsted and locally usocd,
and 1t 1s because of this that efficient control of the
electric power indusicy will holp o enable the war-mseking
arm of thc government to bring into coordinsted nse impor-
tant national rosources.

" As illustreting the growth in the use of centrel station
energy and the corressonding decline in power cafacity of
local plents, ssrving pacticuler industrics only, 1t ey be
of valuc t0 you to consider the followinz facts, which are
derived mostly from the U.S. Census Roports and were fur~
nished me by Colonel Kolly, Direcsor of Engmeermg of the
Netionzal EBlectric Light Associabion.
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The aneresse in the usce of encrgy in the United States
hes becen ne~rly darectly proportional to the ineicase in
populoetion, so thet since 1900 thorc nss been added exectly
one horse power 0f pramo moving machincry for cach unit edded
to the populations As showm in the table gmd in Fig. 1, most
of this growth hes beca in centrel station plents whoso capa~
cify n1as rison from 1,845 000 H+2. dn 1902 to 29,000,000 H.P,
in 19256,

Suck growth Eas?y bean lacgoly ~t tho cxponse of the
isolated factoyy powcr plant os 15 shown bythe drond of the
indastca2l ximery cwrves on the dlagrem add by the fourth
column in the toblee Since 1919 tho cﬁmc;ty of 1nstalled
p:cime movers in industry has slowly dec{i‘oesed. while the total

reting of clectric motors gperated oa centysl stefron power
has incroesed f1 ori 400 000 F.”, 1n 1902 to 15,400,000 H.P. 1in
9:-40&

(Y
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T™e cross~hetched arca on the diagrali-is notable in
showing the cxtont to which el .otricel cncrgy has been dovolop-
ed 1n tho Unitod ﬁﬁctos. ;

The departure of the curve of Mtofal powerd sbowve the
linc of overage frend 1s believed €6 be dbe $0 the fact that
obsolete individusl plents, now replsced by cnorgy from groot
ccntral stations, are still included In total cepacity.

»
-

In any cvent officicl statrsties show thag in 1902 nech-
anicel vowcr, formerly exclusively vscd i1n monufechuring amounted
to 11,000,000 HePe, whilc electrical primé¢ movers, whether in
industm or in ceatral stations, had a toftal capscity of

4,800,000 Ho?s Jidthanicel pover rcached Its 1a .amm, 14,800,000
Hu., an 1917 ami fles since deblined, 1ts:citimated capacity
beang 12,500,000 IR 11 1925, unerces clectrical gapacity has
acon steadly mcreq‘s:mg % an asctlorated rete, the 1925
tot~1 ring cstimated at 40,100,000 H.Pes, 0r 76.2% of 21l prame
mover capacity in the Ul’llt‘bd S{tatas. f

The inorcasing us¢ of jurchased or contral stetion cnorgy
n feeotory operation hes boen the principal cause of toe growth
of the central $tation industiry o Tmis is shown on tle Figure
1li, both by the curves and the tebles, which Speack for theme
3clves, though 1t may be noted that this »narticuler fractlon
of the contral statigs load grow from 441,589 H.P., or 27. 7,o
of the eloctrlcal cnergy usced in 1904 for mmufscturing te
15, 100,000 H.%,, or 61.1% of tho totals

This latter fzgure,“‘ﬁl.l% of the tobal cleetrical pover

uscd in mamfacturiyy, ‘now eppcars to be' the liumt for the
rceson thaty in meny grost wndustrics, hest not »ower is the
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dominating Qon31deratlon,"as for exsmplc whon sxhoust steanm
1s used for manufacturiag purposcs, or when the by-products
of wndustry make aveilable 2 great amount of energy at oraccs
far below those of sny contrel statione Tais situstion is
shown in Firgure 2, which 15 b%sed upon the ¢xperimnce of a
vericty of inoustrises.

4 .
However, cven though,we have reaclied a perccatage limit

in the usc ¢f ,contral stotion cnergy in menufacituring, 1t 18
olear that this cless of gncrgy is ome of the mejor foctons

in our national lifc and we Thow thal many of our most impor-
tant war industrics, partlcuﬁarly the clcetro~chemical group,
for thoir fuactioning deodends on central statiun cnorgy ex-
clugively. Morcover, the intimate’way in which central
staivion gnergy for domestic, busincss and strect lighting, ond
for local tramsportation, eaters into the everyday lafe of the
people, renders it neecssory thot, when the nation 1s erlled
on to exercise ibs war povers s eveory resource is strezained
to the utmost, effective control be oxerclsed over the cecntrel
station industry, and that every pffort be madec so that this,
as vell a2s all other wmportant indushries, be oporeotod with
tho least possible sprain on other resources, such for ex-~
ample as cpal and transportation, ond with the greatest possible
efficicney from the stendpeint of a well-roundced var program.

5

Our experionce in 1917 and 1918 goes to prove the neces~
sity 2ad the wisdoa of such controls The authorities were
taken by surprise, without any preparation for the shortogoes
and difficvities, brovght to them for remedy =nd, o8 a conuse-
aucnce, the system of control set ap ladked much of being
satisfactory. Ve have thet oxporience and kaovle.ge before

ug a8 a guide, anl our presence here 1f proof of the fact
that tnis living and constently changing war problem will not
fail of proper recognition and suitable treatdont when the
time arrives.

Without furthor argumeat, 1t may thereforc be assumed

that governmrntal control of the ceatrel station industry
will be z necessity in futurc wars, and that continuous study
of the rclalaon of tho i1advstry to ouce war progiem will af-
ford a satisfactory generel knowledge of availaplo installed

capacity, of additional capacity uncer construction, and of
vlang for further eonstruction, as well 2s of tha cxtent of
interconnection betweon adjoining systems and of further
practical possibalitres in this dircction, Such information
should include estimetes of the Lime and moncy factors involwved.

Assuming that, with knowledde of tho detairls of the up-
to~date war program,; including the probablé allocataon of war
orders and corrcsponding assignment of reguired electric
energy, 1t 1s proposcd to create aa instrumentality for the
support zad contrel of the power indusiry, the form that such
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an agency should %toko 1s foirly well defined. 1t cannot be
coubted thet the well=tried mothod of decentralized conirol
by £porooriate subdivaision of tne country inte districts

should be cdopted, with a pover sdminastrator and a suit-
shlc stoff in Jashington to maintain general supervision and
coatact not only with thc officors inm charge of the districts
but also with the fluctasting sitvwation in washington. The
Pover Administretor should preforsbly be an army officer of
sufficient sorvico ond oxpericnce t0 ensble haim to deal on
on equel footing with others in the government scrvice who
or¢ cherged with similar authority and poesponsibrlity. Ho
should havs a good genoral knowledge of thoe clcotricel indvs=
try, 1%s existing condition, and 1t%s possibrlitics as regeords
tho war orogram, but he aced not he an olestrical gngineer nor
an oxpericnced opersting mane '

On the other hand, his prancapdl assistant and sdviser
should be a man of sugerior tschaicel cquipmont and of rocog-
nized position in the 1idustrys one vhose mpartial judgment
rnd good sease ere conceded by 211, This man necd not be
commssionbd as an officer unless he desires to bes It will
be wisc to choose him from o list :of nomos suggested by the
industry itsclf as fthis is the best assuresnce thet ho possesses
the requisite qualificctions, both of cheractor and of pro-
fossional standinge

The remerndsr of the personncl of the offico of the ad-
ministrator saouldd properly consist of tlemporary offaicers who
arce qualified techniecslly =nd zs clectrieal bperators, and
such rien should also be chosen as district edmunistrators.

This was the plan on which vie opcrated quite successfully
in 1917 and 1918, 1in vicw of your studies and preparations
for another such ermergency; 1t widl be far easier now then 1t
wes then $o set up a proper o¥ganizetion and to cquip 1t not
only vith adequate porsonnel but with sppropriate policies
and instructions. -

Onc sdventoge you aow heve 18 ancstimnbles, Through
your existing agoents you are in constant close touch with the
andustry rtsclf and arc in o for better position thaa weore we
who had to meke these cémtacts aftor trouble had begun. In
fact there should be few emorpcncies connccted with them ond
rou should be able to give 9o your district cxecutives a cor-
roct picture of the obligetions resting oa thagn and of tho
moens b thoir commend for meoting those reguircrents. Whaet
I heve i1n mind 1s thet the portion of tho war orogroam of pro-
duction required ot .ach ndustrizl centre will probably have
been ogiced upotn and that the distriet admimistrators cen, a=
e result, be supplicd with informetion of the portion of the
orogram waich they are cxocetcd t0 help accomplish as well as
wvith scheduies of prioraitics end sllocations of cleetracel
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power basoed on ovailable ehd prospective power cnpecify. Tois
kiad of coordination wes lackiagy in 1917 £ad' 1913, ond 1t
to0k months tu develowm 1t dn an informal waye

I have suraoscly rofzauued from repesting in dctoil ow
cxourionces vepon which, in orrt ot lecst, yov are nov cade.voo~
anz £0 build mnd to wandrove, £0r Such €XPEricaces 2re novy i
oft~t0ld talee Onc ooinl, nouwvee, may be amphrsized ond that
1s that not only dad we {ind the industyry aclpiul ead rosaoa-
srve, bubt thet we koo vcroe able to help the wndfustry Lo do
thinss which appcaled {0 soric of 1ts membcrs as desi.zple, but
which they were, £or onc rcoson br emotes, arocloded froom do-
ing thomsclves. For brevitr, I elte 1c.oly to cxampless Oaw
ves £ rese 1a which a provy of Jbucr compcnies ves committed
to coatrocts for the delavery of pover ‘hich in fheir 0paalln
ond ours mighv much more cdvantegcously "eve ooen epaized Lo
sther uses. The companios desiced t0 supply tacse other vsos
=¢ this desirc Wag by no meens bescd on mobives of profit, bub
thoy dered not oreck the contrects. We reclictod thea of ticar
contract obligations bs tromsforging liebilaty to the United
3vetes, © step in our opinion wacvordenle 1f production of wrar
metorials wes to be stimuletod.

In anpther inst-nee therc c.risted o surnlus of votor poner
2t a develovment newly comploted on the Klameotn River in
southera Orcgon, while, &t $he sune tume, 1n Centrsl Celiformia
the largest power compony on the Pacific hed & shostege. Iator=
veniny petcen the terrzitory of tho Former company ond thet of
the latter as another comrcaye M. third compery ond pocho ps
the scooad one =2lso werce, for verious re&sons, wwvilling to
Join in tho intcrceonacction nccossery to bring the surplus
cnergy to the market in unced of 1t, vhile the v-=ter power com-
eny, for financisl ccasocas, wes sunzious to heve the connec~
110m madce. Wwhile 1% vould have been nossible for pur repro~
sontative an Ceolifornia to have ordorcd toc lanc burlt, ho
Judged 1t better aot to force an issuc which might have couscd
his authurity to be uestioneds sccordinzly, he goin.d the
Grliformiz Reoilrooed Commssion 1a uwwglag the rcluctant compoa-
138 to coope.ate ond his wnflucnce proved to be decisive. The
line was built and 18 now 1n usc. Its construstion put the
vebor poier compmny on 1us foct fimancislly whils the surplus
Hoer thus mede commercl.lly avoileble wes of greot scrvice to
the origansl protestants vihen in 1939 tacy cxporionced ¢ great
oowcr famine duc tg the low water of that yeere The bencfits
of thas judicious oxc. cise 0f commeacing infiucnce heve proved
to be widespreed 2ad ocermemeont, while their ewstcnce wes 0b-
vious, 1t is probasle thot without the intorvention of Me gor
Sevicr, our rcproesontative, they ~wvld asve boen ampossible
of poalizetion.
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In addation to the advantages you now possess in having
knowledga of your problem, opportunity to study it, an ex-
ample heforc you of a passably successful sclution, and the
deliborate ond hearty cooperstiosn of the industry atsclf,
there 1s another gain of importance arising from the great
growth of interconnection botween adjacent systcms by the
construction of high~tension trasnsmission linas.

In 1917 aod 1918 such interconnection as cexisted
proved of grcat values For exampley we werc sble to substi-
tute crergy gencrated at Wheoling in a cortain mecasurc for
cnergy supplied by a company whosc main plant at Piitsburgh
had become greatly overloaded and in a somcwhat differ.nt
gensc we¢ were able i1n Vestorn New York to place in commiss-—
ion once morc steam plants that had been relegeted to iddée
ness by the introduction of Niegara water power, but no
such gencral intcrconnoction existed then os 18 now at your
wervice, affording a degree of clasticity, of give and take
not heretoforc possibles .

We hear much of syoser=power and of giant power, There
1s danger that fallacioud generalities mey lead to 111-
founded conclusioas. Neither supcrpower nor gilant power, 1f
these terms reen anything definite, can be relied upon to gave
you more cnergy than is actuslly susceptible of commercisl
uses My understaznding 1s that these picturcsque nomes mean
intcrconnection and that usually, though not necessarily,
they infor the exastence of high capacity, long distance
transmission liness It may be takea as a fact that inter-
commection between adjacent systems 1s now being developed
as quickly as tho commercial and fmneacial advantages to bo
gained justify, end that on no other basis then mutual profit
will superpover, giont pover, or interconnection ever come
about.

The profit to be anticipgted wall arise from a cheaper
power supply, erther becauss of lower generating cost, better
load factor, or smallcr {iwed capital iavested in roscrve
capacity. In many cases both partics to aa intorconncotion
will in this way gain whalos incidentally puttang to use faci-
l1ties that could net othcrwise be employed.

As examples of ths favor with which intercommection 18
now viewad, let me cite two cases coming within the domain of
operations of the compony with whaich I am connceted, the
Standard Gas end Blectric Company.

The first casc 1s at Bittsburgh. You probably know thet
in 1917-18, Zattsburgh wes one of our sorec spots and thet, duo
to causes arising bofore the wary up t0 the time thot we intor=
veaed, there was but small cooperstion petwoen the tvo conpanies
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serving that berritory. Sines then each of themjhas built a
new Steam ppwer planti-above thé cit; on the Allegheny Rivor.
These plants, are only twor mxlés or so apnrt and t;izey arc both
equipped with large vmbs. As conditions were b;ef-‘ore the war,
natbher compeay vwould have paird much attention to whet the

¢ othoer was d,omg,y?ur they weren't the best of friends. How 4
commnn 1nterest Has trelght urderstendipg and so at this very
monent thc Diguesme Iaghkt Company, which 18 now under our
mgnagement, has an agreement with the west Ponn Clmpady coll-
ang for the installatidn of large units, 30,000 K.W. or morc,
alternately in cach statien, tho .surpius output of the last
large unit inst®lJed being taken by the non-owhing companys

> The result 1s t0 1load each hew unit mére quickly than wovld
otherwise bo the caser and at vhc sawe time, t'o keep invisted
capital ‘and rescrve capstity at & minimum. . Here intcrcon-
nectipn 1s so intimate that, in the langusge of the head of
one of the companies, the plants function as though op.rated
from 2 single bus~bar.

The second case i1s that one of our companmes in California
which has two hydro-plants, eper:sting in par®t oa streom flow
and 1n part on stored water, and a small steam plante. During
periods of liberal river auscharge, the output of "the water
power plents for cxcoeds the reguirements of our gwn load. Un-
less the cxcess caw be 0ld,.1% 1s wasteds In the later sum-
mer and f2ll, water power output is relatively small and our
system must be supdlied in spme nthoy waye The small steam
unit would be cipensive, but 1t wonld have to bo resbrted to
were 1t not fhet we arc infercomnccted with an adjoining
great systems

' !

This intircoanection not only enables us to supply our
shortage, but 1t algo affords s merket for ouwk surplus and it
gives us a Standby to which we gan resorl when we have occasion
to lay up or reparrfpart of our wator power cepacity.

The situation 1s made cleszr on PFigure 3 which shovs what
happeaed during the dyy yeor 1924, at the bezanning of which
our E1 Dorado plant of 20,000 K.W. wen' into operation, giving
us a surplus chrly in tne yea. Oyorlaopping of encrgy pur-
chased and sold i1s due mosily to tho fect thot the EL Dorsdo
plent wes andergolng o progess of triel and adjustment, so
that occasionaglly 1t had to be shut down duriog thc early
months of the yoar. Ikat.or, shortage of watcr reduced our sys~
tem output so that from about Junc 1 to about Octobur 1 must of
the gnorgy distributed in the gystom had to be purchased.
(Figure 3 shows production, pover purehasc end power salss
during the yearid924). Ly '

w ne e e

The adventéage of mhc:rrsonne;ctylon,;when a cbﬁope’baj:we spirr{
ex1sts on both sides nccds no further illustrstioh, hut 1t mey
pe¢ 1lluminecing to drew pbtontion to usat happens when co-
opcration 18 not complete.
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Je have, 1n the Middle ‘Weet, a property whose main
market 1s & large ci1ty which we supply with elcctrical energy
from o Steam station in the heart of that caity.

Our system om the east and south adjoins terripoty sup-
plied by a compony whose plents, steam end water power, arc
conneoted with ours by a transmission line about 100 milcs
long. The =greement betwecn us calls on our coppany to re-
coive approxamately 10,000 K.W. of cnergy and in tuwrn to
supply an equal amount in territory to the norty of us, 2lso
belongding to cwr ncighbor shove referrcd to.

Assuming complete cooperating, the process would be
adventageous to both companies. It hsppens, however, that
our friend and ncighbor has gotten into the hebit of reduc-
ing suddenly and without notice the amount of cenergy de-
livered to use The Fesult 1s that, 1m order to be certain
of gaving satisfactory service to our customers, we have boen
forced to kcep banked fikes under Dbo1lers tnot would other-
wise be cold md to oporate excess gencrating capacity. Wo
arc therefore ready immedrately to replace fapm our own
station euergy whase delivery has been cut off to us by our
connection, The sitdation is showm under varying conditrons
of load on Figure 4, herewith. Ve fighire that dvring the
fall, whop our load 18 grcetaest, the offect 1s to causc an
ekeess consumpiion of nearly 21 tons of e©oal per dsy. This
1s hot complcte cooperation and, were all generating capacity
loaded as an 1917 and 1918, such failure in cooperation would
be ambarrassings At such & time, however, a compctent dis=
trict administrator woul® sce that the plants of both companics
were opeorated so as to produce the maximum smount of uscful
outputie

High transmission lines are costly and they will be
burlt only vhen the smual saving due to them cxcceds therr
$0tal annual xf;u;ed, opsrating and molintonance costs  More~
overy they are subgect to 1nterrupu10n, a2 factor that may
well militato against their installatiom when the importance
of confiouity of good service 1s apprecratod.

Notwithstanding' these and other objcctions to inter-
gonndction botweca adjoiming systems, such interconnection
has beon groatly increased since the war as a rasult of
business neeessity or advantage. 1ts importance in giving
better control to the gov;,r‘nment in times of great national
cmergency cannot be quesfioned, though 1ts limitatioms ond
weaknesses should be understood.

In 2 recently published stotement, Mr, Alexander Dow
of the Detroit Edison Company seid that an investaigation had
proved thet, a8 botween his systbm with a cepacaty of about
350,000 K.W, and a neighborang onc of sbout 250,000 X.H.,
profitable int.rchange and thorefore 1nte‘rconnect10n was

i
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limited to about 10,040 X.'J¢ Yet 1t 1s interesting to note
tnat lebder in same paper he also soys that during the war
the intarvzation of the govermmeant had caused his company
somewhet warnllangly to erecte interconnections vhaich, since
then, nad proved to be very useful,

To surt up, coadirtions are Ffavorable for an effective
control of tne power industry during 4 great national emer-
gency, but svch cortrol should be based on 2nd be simultaneous
iath an equelly intelligent and sotisfactory control of the
ollocation of war orders. Plainly war orders ought not to
be ploced without assurance of the exastence of an adequete
supply of »sover end, 1f that power must be brought in from

a distance more or less in opposition to pecce time possibl-
lities, the government musé in some wzy be prepared to pay
for the tronsmission lines, The case 1s the seme when «ddi-
tional e~pecity 15 anstalled locally to meet the emergencys
Legislatio . defining the functions end authority of the
Power Admiuisteetor should be studied and formulated, end
1t shoula 11clude provision for defroying these and other
costs net feirly chargeable to pravate individuals.

In the end, with past experience, your own current
studies ond tone cooperation of the industry to build on,
znother war shoudd find you cmply prepared to handle your
share of the task efficiently, remembering alwcys that addi-
tional genercting capecity, even transmission lines, cannot
be wmorovised, and that your problem will be olmost ex-
clusively to use e fectively the capacity already installed
and evaileble.
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