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THE SUPPLY OF POVER TO MELT A AR DEMAND

In opening, may I say that I realize the difficulty of
adding to what you must al ready know. To go no further back
than last year, the addresses of Gonersl Markham and Major
Burdick before this body afford an admirable basis for under-
standing our former experience and the procedure now set up for
the asccumlation of accurate data concerming our sexisting and
i1mmediately prospective power resourcess JLhey also explain the
organization to be formed and the rmethods to be placed in effect
to enable these resources to be smployed to best advantage in
case of are

We are mow in better condition then ever hefore to
meet the demands that wil' be made 1n the event of ware It seems
certein that we should not experience needless difficulty
caused by placing orders for munitions wvithout consideration of
their effect on the poyers sibuation. The contrel and coordination
now planned through your College ought to result in an orderly and
gfficient program for the utilization of our available facilitiaes
of all kinds and for any necessary increases 1n them,

The maintenance of an adequate supoly of electriec power
1s, of course, metely one of the many problems, all more or less
urgent, that will appear on the outbreak of a war between our
country and eny fairly strong opvoonent, snd the method of handling
the problem of sup-lying power should not differ in essentials from
that which ould be correct when dealing with the supnly of
munitions or needed materialse

Reduced to a1ts lowsest terms, the general problem of
meeting the demends of war for munitions or power or other things
reguires answers to these, or quite similar, gquestionss

l. that 1s our present svpply or manufacturing capa-
city?® Where 1s 1t situaled and in what gquantities?

2 hat part of this present supply is i1mmediately
avallable for war use? How much 1s required for
such use?

3. To that extent can the existing supply be increased?
Vhere can thoese i1ncreases best be made?

4., How long will these additions require’ By whom will
they be made? Who will furnmish the money? What
help 1s required to promote their completion?
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Tre.e questions may call for amplification in particular
casess Tiey would require modification to adapt them to arbicles
or services which are nobt produced at all 1n times of peace. TYou
have probably already reduced your problems to these or to
equivalent termse.

If the supply of power for war purposes calls for no
different treatment than does the supply of other things or
services needed to enable war to bo prosecuted satisfactorily,
then the following further questions preseat themselves

(a) Is the present method of collecting informetion
concerning electric pover adequate?

(b) Is the genoral plan of control of our available
output on the outbreak of :ar correct?

(¢) Is 1t likely that a deficiency zn the supply of
po er 4il' develop 1mmediately on the declaration
of war?

(d) TI. 1t desairable to create a reserve supply of powor
to he used solely during ar?

Repling to (a), I FPeel certsin ilhat the existing method
of distrbuting pericdical’y to the indusiry an agreed questionnaire
which asks for the least efiort constscvenl wth secvring the
fundamental 'y recessary 11formation and of comprling what information
so as bo permit 1ts ready use 1s sounde No change 1s necessary
exeept e slight clarification of details as occasional difficulby may
be exporienced in individual cases. This difficulty will probably
be due nnt so much to the form of the cuestionnaire as to the fact
that tne task of replying to it may fall to a duifferent man each
years Clearly, *he best 1emody for such troubles 1s the establish-
ment of permanent friendly rolations, a matter on which I shall
say a far vords latere

As to (b), the plaa of control on the outbreak of war 1s
simple, lopical and judiciouss It lecves actual operation to
those bo are best qualifzed by trainicg and experisnce while, at
the same time, 1t affords assurance tust the highest reburns will
be realized Ffor the u~r program at the expense of minimum change
in the sractices of poace, Its oubstanding advantage 1s that 2t
recogn.ze the value of cordial relalions and personal acquaintance
in securing cooperation. In June, 1927, the then Secretary of War
addres ed the N E.L.A., which was at that time the group repre-
senting the commercial power industry, on "The Electric Industry's
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Part in N.tional Preparedness™, and geve an outline of the plan

of control, This plan has since been elsborated in the manner

described to you last yoar by General Markhems The Association

was friendly to the plan described by the Secretary, as was

natural since 1ts representatives had assisted in 1ts formulation.

It vas later succeeded by the Edison Elect:iie Institute, a body

with a different basic mission. Its membership is, however,

practically the same as that of the Asscciation and so 1t may

be tasen for granted that 1t has the same desire to cooperate

fully in your war program,

The only sug estion I can ma.e to improve the plan for war
control of the industry is that which has already been made 1n
another connection, namely, Lo establish and maintain friendly
relations between the local operators of the industry and those
who are chaiged with the collection of information in supjport
of nationsl preparedness. This policy and 1ts application to
aach system chould be initiated by the representatives of the War
Department after consultatzon wit' the managers of the various
potier systemse Occasional meetings for discussing the common
problem of the government and tho industry in the emergencires
created by 'ar uould be helpfuls The effect would be to keep
alive imlerest 11 our var program on the part of those who would
be called on to participate i1n 1t It would also bs useful teo akk
the E.Ee.I. to designato a standing comnmitbtee with which representa-~
tives of the govermment might meet, say once a year, 1f for no
other purpose bthan to create and preserve acquaintance between
the two agencies and to reach and perpetuate definite understandings
as to this war problems

The next question, (¢), namely, the likelihood that a
deficrency 1n the supply of power will develop i1mmediately on the
declaration of war, 1s probably that which 1s uppermost in your
minds, Your interest in 1t 1s perhaps more active because of the

N Interim Report on tho National Power Survey published last year
by the Federal Power Commission.

That report 1s undated, but the letler of transmittal
of Director Tate was dated March 15, 1935, It wil’ be recalled
that the report sounded a note of alarm as to the adequacy of
the sup ly of pover available to meet the combined demands of
. war and of industry when the labtter 1s again operating at a

pre-devnression ratea

The report says, Foreviord, pages X and XI

"2. Very litile new generatiig capacity has been con-
struvcted by the privately o med utilities sinco
1930, As a result, the capacity of existing plants
1s 2,325,000 kilowatts less than the demand that
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w1l? exist for power upon a resumpbion of pre-
depression industrial activity, assuming maintenance
of normal reserve capacity."

"7, The eritical shorbage of existing generating capa-
c1ty most seriously affects the great industrial
districts of lhe East and Middle Vests It would,
therefore, be disastrous 1w case the Unrted States,
should become involved in war. The situation maght
be even more acuvte than that which existed during
the Jorld War when, in meny distriects, electric
service had to be denied to domestic and commercial
customers and non-es ential inaustries to meet war
needs for po.er."

It 1s true that practically no generating capacity has
been 1astalled since 1930, but 2t must be rcemembered that in 1928,
1929 and 1930 many of the large systems vere installing additional
capacity 1n the libersl amounts inspired by their past rapid
growth .nd their confidence that it world be maintained in what
was believed to be a Mdepression-proof" industry. In 1930, when
the electric load began to decline, the available capacity at all
important centers was sufficient to take care of the growth of
load of a period of at least two or three years figured at the rate
of grovth of the late twentiese

Since 1930, thore has developed a well marsed tendency
to improve losd factors, mainly by "aducements to customers to
curtail their peak demands, and i1t has been pretty generally
agreed that the amount of reserve capacily need not be as great
a fractinn of the load as was formerly zasisted on by the
operstrrs 1in their desire to assure uninterrupted perfect service,
In sp'ile of the 1mcreases in load that heve come since 1932, the
commercial 1ndustry practically everywhere possesses unused
capacity which can be covunted on to meet the growth of several
yearses <10 ne this seems the more true because I doubt whether,
once the demand that vas suppressed during the recent lean years
has been supplied, this grouwth can poss ble be at the rate
prevarling 1n the twentiess. My reasons are

le A rate of thais kind tends ordirarily to decrease
as time goes on,

2+ The population of the country 1s increasing less
rap1dly now than formerly.
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3. Compared with 1929 and early 1930, our output in
agriculture and in industry 1s, speaking genserally,
not likely to increase very much or, at best, 1ts
opportunities for profitable expansion will be less
than formerly.

4, A considerable part of the difference between the
pre=depression and the existing activity of busi-
ness and industry that makes the standard indices
of activity lower than iley were six years ago 18
due to the diminished oubtput of the iron and steecl
industry which ordinarily generates its own power
and of the burlding industry whose product rums to
large figures expressed in money but calls for
relatively little po.ore

For thesc¢ roasons, I do not believe that we necd bs
oxcossively anxious about the sufficioncy of our avail-ble
electrical capaciby to meet the groving demonds of business and
industry dvring the next two or throe years. MNorcover, it is
so well kno n as hardly To warrant montion that the pover
industry has, in the past, (oxecept during tho war when difficultics
wcre limited to a few localitios and to a comparatively short time)
proved 1tsclf amply able to foresce and mcot lheo ncods of the
publice Unless 1t 1s proventod from doing so by new causcs, thars
1s no rcason to doubt that 1t wall be ablo to answer the future
domands of Lts customors and to moct the initial nouds of a ware

But theose arc genoralitics. It vill be more convincing
to scrutinizc tho predicted shortage in goncrating capacity
rocordod i1n Table B on page 28 of the Pover Commission's roporbe
Tablc B shos an imprnding national doficit of 2,325,000kw,
bascd on an ¢stimated installed dopendable capacity of 27,300,
000, a ruserve capecity of 6,222,000 which must be deducted from
tho proceding figurc (lcaving a usablc dopendablc capacity of
21,078,000 kw.) s&nd an cstimated sum of systom pcaks of 23,039,
000 kis It should be romarked that tho same bable shows an
oxccoss of 364,000 kwe of genorating capacity in six of the sovon
zoncs into hich the Commission divides tho country and that tho
Commission ipnorcs this coxccss in arriving at 1ts total shortage
of 2,325,000 kw. prosumably for the rceson that transmission
facilitics do not cxist for dolivering tho cxcoss in tho regions
whore the shortagrs arc found,

It 1s not, howevor, shovm that most, 1f not all, of
the surpluscs could not roadily beo madc usable by the construction
of transmission lincse Our oxporicncc is that, c¢voen in the
hecavily forested, mountainous country, transmission lines can be

B



built in *wch loss time than generating units of oquel capasity
can bo instolled, For oxample, The Celifornmia Orcgon Power Com-
pany 1n 1929 bLuilt ebout 65 milcs of 110 kv. line ovor the

Coast «nge i1n scven monthse Agailn, the Luisvallc Gas and
Elcctrie Company built about 82 mirlos of 138 kv. stecl tower
linc betwecen Lovisvalle ond Cincinnati betieen Moreh 3, 1930,
/hen surveys werc started, and October 15, 1930, whon the line
.ont 1nto servicoe Part of this line i1s an a very rough, hilly
country, distant from railroads, and the haghways aro bad,
rendering construction correspondingly diafficults The former
line transmits 12,000 kw,, but 1t would have been possible to
build one of twice that capacity or more in the sama times

Tho second line handles 50,000 kw., 1n eithor directione
Obviovusly, longer lines mght be burlt an about the same time
by workaing simultaneously at a sufficient number of intermediate
pointse S0, 1m a clearly indicatoed approaching emergency, wise
planning would bring into timely use probably all of the
neglocted oxcess, thereby reducing the as erted shortage corres~
pondingly.

But, evon so, a shortage of 1,961,000 kw. or more, 1f 1t
really e 1sls, 1s not to bo taken lightly, so let us consider 1t
furthere.

First, 1ts occurrerwe 1s predicted on the resumpbtion of
tho pre-Fepression rate of growth of iadustrial activity. I have
already piven my reasons for believing that this rate 1s likely
to be lo.er than before, Moreover, in the present state of our
forevgn btrade, who 1s there who seriously believes that our pre-
depress.on activity, due as 1t was largely to the money which
we loaned to foreigners nth a liberality that 1s the scorn of
the c¢ritics of the pre-depression order, will be resumed? In-
deed, does 0t the Johnson Act prohibit loans to delinquent
borro ers and 1s not most of the world delinquent in this sense?
In short, *there 1s good ground to believe that, once the slack
1 ta en vp, the load will! grow at a rale less than 1A pre-
deprecsion days and that, because of improvement in the load and
capacity factors, 1t will be carried with relatively less
capacitye

Next,lhe probable future load 1s assumed to be ths
sum of the predicted systom pealkse It 1s dafficult to determine
the extent to which consideration was given to the diversaity
factor, the variation in the incideunce of individual peak demandsa
Also, no sccount appears to have been teken of the possibility of
inducing customers Ho reduce or completely abandon the use of
pover during system peak periodse This second device alone would
probably more than cancel tho predicted doficiencys.
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F nally, the Commission throws wuspicion on some 2,000,000
kw of e«isling capacity as obsolescent. Opserable old units are
toley 1iR entire safety and ~ropriety employedto <erve peak loadss
Such lo~d ore of short durotion and co-stme relatively fow
Fi1lo ratt=hmi1s. Since the co-t of the installation of these old
univs las veually been largely writ—sn off, the cost of their
oal sut For pesk service 1s relieved of most of the corresponding
fi~ed cncrges and their inefficiency 1s to that extent compen.ated,
Ceitarnly taey coastitute dependable capacity for peak service as
loap a, L ey remein in good physical co-dition, This 15 emphatically
true 1n war time,

Tozt of these comments on the Commission!s prediction of
an i1mpending pover shortage must be qualified by uvncertainties in
interproting lhe report, bul there can be no uncertainty as to
the locetion of the red areas on the map of shortages preceding
the "ore  ord", and similarly the map betwcen pages 28 and 29 of
the t .t alfords positive evidenco as to the extent of thess
shortaiges.

For your coavenience, I have had the Msp reproduced. See
Ixznibit I attached

You 1111 observe that a deficiency of 5 %o 10% 1s
1adrcsted for the state of Minnesota eascevting a small area in
the northie t, while the entire state of Wisconsin 1s said to
have a shortege which for most of the state 1s shown as over
10%, also that the entire state of Pennsylvenia 1s charged with
a threatened shortege of 10%.

The Duguesne Light Company operating in and around
P1ttsbur~h, the Northern Stetes PoWer Compan; of Visconsin
covering most of ‘fisconsin morth of an east and vest line through
LaCros e, ond the Northern States PoWei Company of Minaesoba
supplying all of Minnesota from 1ts soulh boundary to an east
and vest line through St. Cloud are unils of the Standard Gas
and Electric Company with which I am connected so that I am 1n a
podivion to produce avthor.tative information regarding them,

The areas 1in Pennsylvan.a, Wisconsin and Minnesota in which these
companles operate have been 1adicated on the Commission's mape

The interconnected Northern Ststes Power Companies of
l1sconsir ard Min-esota are shown on the map to have a predicted
shortafe of 5 to 10%s, To spare you a detailed discussion of
this prediction, I ask your attention 1o the chart which shows
the instal’ed praime capacity and the load duration curve of the
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interconrected system for 1ts peak year, 1931, It w2l be seon
thal the peak load was under 215,000 kw., while the capacity
reached 7 .0,000, e have here a margin of 115,000 kw. Though
*the area contains the large cities of Minneapolis and St. Paul,
there 1s li1ttle ground to believe that the load vill grow much
more than 10,000 te 15,000 kws per ycar so that, in place of a
shortage, we have, over and ahove the neces<ary reserve, a larfge
surplus in 2 region “here war demand igs not likely to be heavye
It se~ms 1mprobable that any deficrency will arise in this area
on the outbiealk of war or for some time thoreaftor,

Leaving this point, 1t may intere.t you to obsefve that
the peak load on this system, say the upper 10% or 21,000 kw.,
exists for only about 1% of the time, an average of fifteen
minutes darly, It 1s here that old and pernaps inefficient units
may with propriety be employed and, as previously said, they
are then alwost as sconomical ss new onoss This being true,
1s 1t not cuestionable wisdom to disregard these old urits in
any serinus ap raitsal of our resources in power generating equip=-
ment?

Desling now +iath the Pittsburgh area, I call your
attent:on to ~he chart which shovws the load curves of the
ExHIBIT Duquesne Light Company on the days of maximvm load in 1929, the
$ITI pre~depr~ssion pea', and in 1035 when the post-depression peak
was experienced, Ageinst an absolute peak of 309,500 kw,, thers
1s availaole, as shoun, 43%5,000 kw. of capacity. The capacity
in ercess of the 19%5 pesk 1s 140,000 ks The 1935 peak,
295,000 kw., i1ncludes the accretions in the load that, in
Pittsburgh and elsevhere, have been prodvced since 1929 by
intensive cemprigns to introduce refrigerators and other
domesiic loed-building applicatces as Jell as installations
for econdatroning air, and this peak 2s 15,000 kw., less than
that of 1929,

The total growth of the residential and air conditioning
load sivice 1929 has been on the order of 20,000 kw, Adding
this to lhe 1¢29 peak, at the 192° 1ste of activitiry, the company's
load vonld now be on the order of 330,000 kw., leaving a surplus
capac1ity of 105,000 kwe This 1s certainly enough to provide
needed re.ervo and to take care of the 1ormal growch of three
to four years. To put 1t otherwise, 1f war should occur ot any
time 1n the nert two years, the company could readily take care
of the immediate demands of war industry, protect i1ts service with
the cv.lomary amount of reserve, snd, .ince some of the facilities
for 1n.*el inp another 60,000 kwe unit in 1ts Reed station are
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already in place, 1%t could increase 1ts output probably more
guickly than :ar industry could put add tional machinery in place
and secure snd train the requisite personnel,

If we also take into consideration the gain 1n prims
capacity that might be had by teking all load pos<ible off the
system pe.k, 1t seems cleer that, far from having a 10% deficiency
to face under the premi ses laid doun by the Commission, this part
of the west Pennsylvania area has and would have a liberal surplus,
Further, T take no note of the capacity of the interconnections
between the Duouesne Light Company and 1ts neighbors which, duraing
the recent flood, furnished over 50,000 lkw, for distribuvtion
1n Pitosburghes Certainly these interconrections 1211 help %o
diminish the amount of reserve to be carried during a war,.

In confairmation of the preceding, I invite your attention
to the following statement by the company.

"k ¥ ¥ + ye have examined our load and sales roecords
duvring the war period and found i1t rather difficult to
definitely put our finger on .hat mght be termed
'uar loud's As you know, this was o period of rapid
grovth for the Duguesne Laight Company ond 1t 1s hard
to distinguish aormal increase from that brought about
duve to the war. However, indications were to the
ofsect that apm oximately 15,000 kilovatts in peak and
15,000,000 kilowett~hours in geaeration per month
during 1917 and 1918 might be attributable to the
increase oceasioned by the wai."

"Beginning some time in 1915, there was a definite
ircroase 1n the rate of grovch vhich apparently was
brought »bout by increased locd resulting from war
oi1derss, During 1917 and 1213, peak loed and
generation wore definitely higher by the sbove
mentioned amounts than in previous years and in the
summer of 1919 there was a svdden drop 1in load to
the projected levels of previous yeers, indicating
thet the 1917 and 1918 haghe:r loads wers probably
var loedss. On the other hand, the rapid recovery
1 1920, to even higher levels than those of 1917
and 1918, mekes the determin~tion of iar load more
or less doubtful, The attsched graph showing peak
lnads and generation by months from 1914 to 1920
inclusive 1s svbmitted in substantiation of the
2bove opinions,"



Tho graph to which reference 1s made has been enlarged

EYHIBIT and I no pl.ce 1t before you. The space between the two lines

IV

drown on each of the load curves 1s a fair measure of the load
creat.d by our war roquirements bebtwecn 1917 and 1919 and 1is
tho basis of the figure given in the above quotation.

Tris further exiract from the company's statement may
intorest yous

" s % % the Dugquesne Light system was considerably
overloaded durang the war poriod and 1t was often
rocessary to dump certaein loads in order to maintain
troper froquency ond voltogus, and you probably recall
the varinus restrictions to the use of electricity
for non=-cssential purposcs,

"Relative to the practice of cutting our normal custoncrs
off 1n futurc wars to make avarlable a largor rewor supply
to 1ndustry, I am «fraid serious complicatirns might
aovelop emong our residontial and commercial customerss
The reolatively high dogrocs of saturation in this
territory for olectrie clocks and refrigerotors and the
grovang usc of ~i1r conditioning would make continuity

of s.rvice to all customers proctically a ncocssity."

Tris indrcates an intorosting developmeont in the power
burinese th.t wil?l h ve to be dealt wilh 1n another war, but the
chenge 1n cheracter of uso will not provent the oxorcisc of
consiacr blo discrotion 1n rogord to the pook demands of othor
classes of ue rs.

To discuss lhis situation moro brosdly, your Powor
District #4 covers w.stern Ponnsylvania ond Maryland and all of
the states of Ohio, West Virginia and Lcntucky.

Tho wap of tho Powcr Commissinn prodicts for this ontire
arca » ucficicney of 10% or morc. Tho last Power Survey shows
thot this arca has an assurod pe k gencrabing capacaity in the
dricst viar of 2,905,000 k., ond a pcak load of 2,084,000,
loaving <« nct surplus of 821,000 kw. ovor ecnd above tho roscrvo
roquired for mainten-nce, repair ond normal oporations

Even though lhero 1s an oxtrowe conconbration of industry
in this ervo, 2% 18 bardly credable th t, with a surplus of over
800,000 ki1,, any i1cal shortoge will dovelop in the noxt throo
or four y -rs, mAar or noc Jar,

10~
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Tho tfost Ponn Company sdjoins the Duquesnce territory on
the cast around to the south and southvest. Tho last Power Survey
shows thot this company, which has somo hydro, cstimated that 1%
had for a dry fell an 1935 an assurcd poak goncrating capaerty
of 306,000 k., and that 1ts poak load would bo 264,000 kw. It
therefore, ostimated a surplus of 42,000 ke This would be
cnough to tako carc of re.tored lond and of normal growth for
say tio yoors, but 2t should be noted that this company figurcd
on rot~ining 75,000 ku, for maintcnanco, ropair ~nd spinning
rosarves This amount of resorve socms unduly large, cspecially
in viow of the interconncetions provinusly referred toe In a
wer cmergeney, at lecast 30,000 kwe of this capecity would
undoubtedly become availablo, and in a yecar of normal rainfall
at leost 15,000 kwe morc hydro povcr could bo counted on,

Anocher ncighbor of the Duguosne Light Company 1s tho
Apvelachien Power Companys This hod an assvred nct goncrating
capacity in the driest scason of about 268,000 kve (Tho sompany
has a l1ltlc wetor pover.) Its pecak sysicm lo~d for tho samo
conditions wes about 220,000 kw. and sccmingly et that fame thoro
was ample cipacity for growth of load., Howover, sinec then this
company hes rcecivoed a large cleotro-chomical load and 1ts
generating ¢ pacity is fully loadeds It could not now be counted
on to h.lp carry n cmergency load and 1t must soon, I undorstand,
1nstall additional copacity.

As against this condaition, lot me in conelusion cite tho
figuraes for {hc Ohio Ldison Company vwhich adjoins the Duquesnc
Light Company on the west and tho northwost and shows for i1ts
Akron and Youngstown Division an assurcd nct gonecrating capacity
(no hydro) of 212,000 kw., and o moximum systom lood of 140,000 kw,,
thus lceving 72,000 kwe for futurc growthe I think that we may
safoly lock -t this as sufficiont for three to four yoars
cecrebions to the systom,

A somcwh~t simil~r condition cxists in the ncarby @hio
Po 'or Compeny vherc we hove 2 resorve of over 50,000 kwe., which
1s large, ~nd, in ~ddition, unuscd capacity of ovor 40,000 kw,

Thus, in uecstorn Ponnsylvania and castorn Ohio the re 1s
irrofutable ovidence that thore 1s no good ground for belisving
thit wathin the next three years a shortoge will occure. This
takes no ~ccount of the caisting intorconncctions which, becauso
of the cxperienco in the recont flood, will probably be cnl-rged
considcrably,

Ansucring my question (c), the conditions in tho tiestorn
Pummsylvenia arca and 1n the torritory of the Northorn Statos
system ~rc, I belicve, fairly roproescatative of thosc throughout
the countrys It follows lhot, within thc next three yoars or so,
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a deelaration of war would {ind us amply supplicd wilh power ovon
though ~n aprreei~blo war demand should coincido with 1ts doclara-
tione.

This conclusion 1s roxnforecod by the Power Survey which
shous th~t on Januery 1, 1935, thoro was a net surplus of power
of nuorly 5,800,000 “we avoilablo on tho pert of the roportaing
pu~lic ulil.ty companics, hydro powsr boing figured under
conditrons of minimum rainfall, This surplus 1s conough for
threo y.~rs g¥oirth of lo~d end 1t docs not include the plants
nou boing comploted with publie funds nor tho municipal plants
actvally in oxisteonco,

Orders for vor metorials v ould probably go cither
to mrnuf cburors who vould discoatinuc their peace time
business end cmploy thoir equipment and personncl on war ordoers,
theroby calling for little 1f any inercusc in peak demands, or %o
others tho would havo to install courpmunt end organize pcrsonncl,
Tho sccond class of manufecturcrs would noed but little pover
for soma t1ne after they rad received their war ordeis so that
time ould be afforded To cnable the agency ercroising war
eontrel of ithe powesr supply to take steps, first, to allocate the
avallablo supply officiently, and, second, to provide additional
capacity wheirc 1t would best serve our programe

Of courso, my conclusions as umo that war orders will
not be placed withoub giving due woeight to their effect on the
supply ol po ar,

It 1s wnteresting and pertinent to what I have saxd
to guote from o stat.ment by the Buffalo, Niagara and Bastorn
Pover Corporesticn in reply to quostions asked by me. This corpora-
t on conblrol, all the water pousr plants at Niagara Falls,
Now York, -nother in Canada, a large steam station at Buffalo,
and meny other steam and hydro plants in northorn, contral and
western New York,

Herc 1s the ocuotation-

"The Niagrra Hudson system, lilte most other systems that
cve later po or develovments, is dependent upon the
run~off from ye-r to year and there i1s quite s variation
in the amount of power which can be obtained fiom the
plonts - about 100 in number - shich we own in the
Adirondacks, This situation m.kes 1t nocossary for us
to maintain steum capacity for low water yoars, and we
er. keuping our old plants in shape for this purpose,

~12-
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Undor normal conditions some of the plants will operate
at about five yoer intervals, and then porhaps for only
two or three monbths on peak. Outside of those periods
of o oration, the plants would bo available %o mcot
vgr-time loads, o normally keep some sparc capacity
to toko coro of repasirs snd bomporary outages, and all
of our stoem plants can be run et 10 per cont overload,
ovar peak porrods, 1f necessary. In a system the size
of Niagara Hudson, ceven though we should be loaded to
noimal capacity and a war came on, wo could take on a
consirderable amount of overload duvring the period
ncecssary to provide additional steam capacity. At

ihe same tame 11 would certainly be possible to drop a
corbain amount of lood which 1s non-ossential for war
purposas, as Was dono under your administration at
Niagara Falls during the ware For instance, we have a
very considerable smount of po er being sold Lo the
pulp and papor industry vhich might be diverted for
ar purposesy by proporly comp.nsating the companies
from vhom the po ur vas takena™

"Experience in furnishing power to war industries during
the World ar, herc on the Niagars frontier, may be some
guide as to what can be dones So far as I am aware,
the development of industry in this locality (end this
probably applics to the entire United States) had no
refeience to an expectation of supplying wer materials,
The iar demand for pouwer came vpon industries designed
to supply peace-time demands. ‘hon this domand for
encrgy came in the spring of 1917,,1 can recall no
instance in which the industries capable of manu-
facturing war metorials did not immediately give
proference to the government domands, and many of them
chenged over their plents to monufacturc materials not
betoie suppliede I mention this to show that in a war
emergoncy considerable power would be i1mmediately
avelleble oven at sacrifice of normal peace-timo
oroductse This substitution of wer materials for regular
product continued at increasing rate throughout 1917
end 1918 until the Armistice."

"I have found a statement prepored by Mr. Shepard during
the Jar, entitled 'Use of Ilectrical Energy as produced
during typical period in wiater of 1017-1918 (in per
cent of total outputt."

13w



"The statoment slaghtly condensed 1s as followse

Niagara, Buffalo
Tho Niagara Hydraulie Lockport  General

Falls Pouer Po ter & Ontario Electric
Company Company Power Co. Company
er Industrios 735 97,0 58,3 50,3
Transportation 11.5 0.0 21.2 215
FXHIBIT PFesidonce & Com=
#5 mereilal Laighting 7.8 240 ) 14.0
Other Uses Te2 1.0 12.9 14,2

"From this 1t appoars that about 70% of the 320,000 average
ke ¢ pacity on tho Nragnia frontier was available for and
vsced oy wer industricse. At the presont timo, there is
~bout 900,000 kw. ¢-pacity available in steam and hydro
and contract power in this arca. On the samo basis as
before, about 630,000 kw, would be avairleble almost
imnediately for supply of war industriess I have no idca
that this porcentago would hold for the ontire country

aos the industrial domand hero at Niagara Falls ancludaing
abrasivos, alloys, cloebiodus and various chomicals s
morc adaplod to var uses than the industrial load of tho
av.rage publie utilaty,"

"(¢) From what I have obsorved in supply of onorgy for war
purposcs this supply can bo changed froqueatly without
moterial detrimonte It may cvon be usod to £ill an the
valley of the utility load at night time and over holidays
and Sundoyse This 1g probably not true with all war sup-
plios but 1t 1s largoely truo 1n menufacturo of alloys,
abresives, oleetrodes and most chomicals, &f course, some
losses mwould occur on account of thosc intorruptions
and varintions in lo~d, bubt novortholoss 1t makes possible
uso of resorvo capacity and also of plants that usually

and under wormal conditions could not boe operated ceconom=
160lly."

Confirmntion of my opinion that your adopted system for
control of tho war powsor supply ond the oxisting amount of gonorating
capacity atiord full assurcnco that no extraordinawry omcrgonecy s
l1kely to ocour covor though a war wer. to descand on us in tho noxb
yoer or iwo 1s found in tho following oxtroets from a lettor from
tho Comonmealth Edison Company of Chicago.
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") survey of the load of the Commonwcalth Edison Company
during the last World War indicatos thet tha total domand
for power in the ocarly poriod of tho war did not incroasc
any morc than would be oxpcctod undor otherwiso normal
conditions. In faect thero was apparcntly an actual do=-
ercnaso from the normel rate of growth, as shown by thao
followang faguros-»

Yeoar
1913
1914
? 1915
1916
1917
1518

1919

Systcm .

Moxe Domand Per Cont Kw=hrse - In Por Cont
XK., Increoase Thousand s Increaso
276,080 18.5 929,247 16,3
306,200 10 9 1,114,130 19.9
337,900 10.4 1,198,637 7.6
369,740 9.4 1,341,964 12,0
392,530 5,75 1,488,080 10,9
400,010 1.95 1,508,070 1.3
432,950 8.2 1,628,341 8,0

"Sovoral factors may account for this failurc to oxperionco
a sudden incrcesc 1n demand,

(¢)

(p)

(e)

(d)

Somo factorics wero converted to produce wer
materials insteed of othor materisls withoutb
any incrcas. in total cquipment,

Meny factorics workod contiruous shifts to increcasc
production bub without any incrcosc in maximum
demand for powcr,

Some docrc~sc in the use of both laght end pover
may heve occurrced bocausc of tho transfcr of
activitics ncarcr to army concontration comps
and the takaing of mon out of factorics %o go to
We T

A considerablc number of frotoriecs were already
manufacturing munitions for the Allics bofore our
government cntored the war,

A coal shortago nccurred from Novembor 1917 to

Novembor 1918 .hich compeclled speceial cmorgoncy
mcasures to roduec the usc of clceotric powore A
blanket ordor was issucd that all olcctric signs
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and other unnecessary uses for electric light be
discontinued during the emsrgency. From Januaery

17, to February 13, 1918, a more savers shortage
compelled s numb~r of forced holidays for factories.
Special crews of the company employes were delegated
to see that Lhese orders were enforced."

The coal shortage just referred to would probably not be
permitted to occur in a fubure war. Certainly your program con-
tumplates adequate control of coal, while o1l and natural
gas should also help to relieve the strain on the supply of coal,

Paessing now to my (d), the guestion whether 1t is
desirable to crecte power generating facilities in anticipation
of this possible war demand, 1t 1s obvious that The commereial
po r rudustry canvot do so and equally clear that the govern-
ment should not. No one could possiBily foresee the proper places
for such war reserves nor the capacitics to be installed. To
revcat what I have alrcady seid, war power should be regsrded
as mervly one of a numbor of essentially similar ocloments
entering into the proper orgsnizabtion, uwtilization and expansion
of th. rasources of our nation to moct the demands suddenly
thrown on 1t by war. This being so, deal with power as you doal
1th moniti-ns, clothing, shoes, food, cte., In other words,
mako the best possible use of what you have. Add to 1t in
ordcrly fashion as your nceds dictatca

In closing, let me add that, given the same froedom
of action th-t 1t has had in the past, you may rcly on the power
industiy, cqually with all othcr industries, to coopcrato with you
ably, unsolfishly, end, I knew, efficiently, in the solution of
the problems which will arisc with thoe advent of ware

-1 6m
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DISCUSSION FOLLOWING IE CTURE o
“7HE SUPPLY OF POWER TO MEET A WAR DEMAYD"
By
Brig. General Charles Keller, Ret.
April 27, 1936

Q - In the farst part of your talk you spoke of the plen

of control, I presume you mean transition of the present organization

of the Engineers being expanded into a war organization for operating

and controlling. Under that organization do you think control should
be decentralized to the various aistricis or through the War Industries
Adminhistratwn in Weshington? )

A « The plan contemwplates division of the country into seven
zones and they have ftwelve districts. I think decentralization first
xX to the zone should be tried and, 1f favorable, then other decentral-
1zation, The control should not rest here in Washington. My own exper-
ence was that the more we succeeded in getting ow' peepde into very close
daily touch with the power people themselves, the better able were we to
get results thet the Government desired eaad d&.my own case, theds men
whom we delegated to have this relstion with the power people were given
every aubthoritr. They were merely required to report to us in emergencigs
which they could not posssbiy handle; when they needed backing up or
definite orders from the War Department to gain their objectives.

Q = In the event war i1s declared do vou think the Chief of

Engineers should be the power administrator or would 1%t be oetter to have
3
o

%

some prominent civilian in the electrical world®

A « I can answer that question by going ocack to my own exper-

1ence. My associate in afkemptrms~$eo admlnlste;\gower was the Assistant

R e
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Vice President of Westinghou « Electric Company -/ﬂfmk. NDarlington,

who knew more about the power business than I will ever know, buvt when
1t came to actually making beskss decisions and execubing them in a
hurry he looked to me and in that way I was actually the chief., He was
actually the boss but when he needed the aulhority of the Government I
vas Llhe man who btook up the question sa=beo by whonp that action should be
had and 1ssued the order regarding 1t. Either the Chief of Engineers

or some one of his assistants should head ;gfzgﬁfrsomeone who 1s accus=-
tomed to the waySof the Government and who 1s not afrgld of red lape. -

Whuch - 10 ni

Private business 1s afraid of the kind of red tape ! We Fri—
thcuﬁa;ax%;xaa
awatler of fack, they hawe just as much of 1t as the Government has

Q - Would 1t be better to have an Army officer or a civilian i

the
who could probably have little friendly relations W1th?1nﬁustry and who
knew the electrical situation?

t
E
A - As the sebt-up 1s now, there will be representatives of E
|

the industry and their technicel advice shall te hiphiy respected and
followed a< far as feasible,

@ - You spoke of strengthening thre system by further inter-
connect ions  Has there been a comprehensive plan worked out on that
and what are the factors that limit these interconnections?

A « There 18 no law thet limits them, the limivation is cost,
égud fars dgeo, ey st K

T%e Test Penn Compary and Duquesne Company had an apgreenent z the West
A" v & wstall@d Capacily Sprswhar o A

Penn Company nu#—;a~a% excess of 1ts needs for the immediate future and ‘

|
ehgt the Duguesne Light Company '

(AL “Uthr A ta Thon Tl |
. Now the reason they are talking about\\
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more intercomectigns is that the flood was ten feet higher than wes-
rosardeda Haem that tha;.@pe%:—
s ‘the denger level and 1t has shown a.
A 2

Eestern Ohio, Western Pennsylvania, and Northern West Vairginiayg 1S

likely to be drowned out,wmm%en%ﬁ%—e&?mﬁ

Carty
Tn that case we—should-hewe interconnge!ions © f;ua-'-na.-sh a much larger

42 oo iy G it

porfion of ks fotal load % coston, Such inter-

connections will mean added fixed charges on all these compan.es with no

way of imposing higher rates on the public, &Zmll merely be in the
MWE-

nature of insurarnce W&-&hﬁm think we can well

afford to pay.ADuquesne lost

reeen S yuies, WJMWWWWWW

Q - How far can you transmit power? Could you use Tennessee

Valley power in Pittsburgh®

A -« I don't think 1t 1s economical to transmit 1t that dis-
tance. The 10ngest(ea=bem@%&~ed 1s from Boulder Dam to Los Angeles

owd & cally fr +y On frtrna e orvia D lin:
between 280 and 290 cher—of ling
L 4

/

WwItI-pEy 107 1isTrt-. R jn cases of gkzolute need,A‘the

an
Jesgth of transmission 1s not much-efa bar provded-shbepebiestep-anter-
eovrechrons—exrst. During the flooc the Commonwealth Edison Company

frow Chieago relayed powe1 to companies nearer the scene of the flogd,

AT/CF%WWW B ooy pont fths loadd f-o cmbacy o) Sadiama
%af%tﬁ%‘( on wasAW
.: 2 ] e WETTE W
Hor W‘E W‘; Vre7A Z{ /{AW % QMW{
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@ - During the war they had a system in regard to the
distribution of power and 1t was based on the preference list of

essential industries. Do you remember 1t and how did 1t work out?,.

AL Y ,{459(//.4-. IS IY Y.
A =~ I had nothing Bo %@:\f‘bﬁ *
A Ac {W W‘JAM“ Wﬁ%:‘ AL

~ Some"of the published reporits indicate that the 1929
consumption of electric power was some ninety billion kilowatt hours as
against some thirty-three billion for 1918, and in 1935 the total con=-
sumption other than public ubtilities was again over ninety billion.

It 18 not clear to me what the cause 1s. You spoke of the campaign wo
increase the use of elec*rical appliances, ete., There must be some other
causes ard I wonder what they are ~ I mean causes for the recovery

A - IEwes—the regult of the—-drsbesrbution_among sndustries—

on-erading onlv part time—smdOHLV & part or therr—then—exrstINg installed—
cangeadyr. -¥ea—kﬁew~%h&t/kﬁny'of the large industries have comé@ack and

their production today 1s almost as great as 1t was in 1920. I take 1ssue

drneiz

with your wmplied conclusion, the use of thiaelectrlc refrige-atdis a

constant use; 1t 1s on and off during the entire twenty-four hours. Thed-

1 ease « The use of artificiel refrigeration in apart-
o Astels Yasad

ment houses/¢as spread 3

centrmuITr—5o—grow-ant o,

Of-Bnerpy. eaks have not groweh ewy peak todey is not as high as in ,,
ety B phrt A 1924 2 57
1629 but the kilowatt hour use i1s/wery much gresater. I know as ewresuli—of

appltrawees 1n my own house e our monthly use has grown Syrem somef ing
oAl btearmer mA ULl Magr< drtn. afplogt
on the order of 76 kilowati{ hours to well over 203,,_ﬂak_has_happﬁggd_;QJl__

PEPTE K. L R N-E- I dontd lenoetho T USE =

$ - b
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megrbe~—fr¥e—mi-blion. Air conditioning is spreadlngk and all of these '

things help. A more intelligent knowledge of rates and rate schedules

Tiowts fff ftak suats ¥ Jff fout o

has induced many industrial consumers to get » Then rt—mmesintes
Acldlts’

) ,WM@ Wﬂe J_/ofdmfﬂw&
a:ﬁ-d-ei m%to supply consumers o

Q@ - Is that due to power being diverted to private installa=-

tions? Due to the centralization of these power units we are not cutting

down on the available source of power?

rifer i furclly Dot HT ol Sl v gy

shatron-enevey, In the last bhpee—@é’&'u:—m

ye
/hnwp/% a
been remarkably 1mproved and it 1sAmore economical for the—user o

install a Diesel plant and make his own than to buy energy from a centra

TP Ae &

station. I—“v-}s—seme-‘eha-ﬁg,‘we are saking into very serious consideration.

Another point that has been stressed m—3abe—years apd 1nAdepresmon yearis

when manufacturers were looking for means to reduce costs -—ithe.guesthion

do G
G J of installing a steam drlven/‘generatlng plant and using pars
' Ao froctos Glah frv
mamutestare

Qlasses of business that formerly did not resort to theg combination of
o e b-E—rreot many profrt—byv—anstalling

Proclons,

8 4", @\. A/ ‘J'.;-‘
‘ehe—l-ske.{l think you will have fully as much
independent generating capaciby in the future as you have had in the nast,

Q@ - If thas rural electrification project 1s carried through

what effect will that have?

A ~ The Vorthern States Power Company of Minnesota was probably]

Tk 4t fiaa CrtaTed A4y SOrsimo Shrgl 1o ernolilins sl S Filiove .

T O RO




g &
¢ ég:ﬁg’ . gff
vm§ g

the pioneer in the central nart of the country in rural electrifa-

cation NhenAEéQZ;ﬁgiafput in a modecl line people came from all over

(
UL e o
the Unaited States to see 1t - to see what wes-~heaxg done to 5

electrical energy Lo ihe farmers. It 1s not economically possible

unless vou have two or three customers wibthii—o-feow—mrdes, even when

) Ferwcncy, e %ﬁﬁu

the “arwer i1s liberal in his _use. Ordinarily
Yat for farmtns £ MWW sppliowee. 75 e
2i0mz T Mﬂ:m’- 4 il D iomomastn. bnta,

Q ~" I thought this rurel electraification was more or less

compulsory. That %ﬁﬂ Maracinalin ﬂ'm /’@WW%&

A = I—domt-lesew-sboutshet, [ think the Government wll
Fk/h&Uuw[l%z

spend a great deal of money where 1t won't pay either the Government or /

anybody else.
17
Q - Is slectrification in individunl companies completed st

this time?

S QU

Loectopye—atmust ke, Factories are belng.eﬁ%angad all the time Some

of ttem are not complelely electrified as they = tand today _ The thing 1s
Yhoar & Lake.
growing as the owners of these plants fand they have monexkto convertip@;~
Q = From the pirecture as you see 1t, do you think 1t would be
heneficral or harmful to have a system of priorities? Is 1t practical
and what would be the most useful method of preplan-ing to set up a system
of priorities®

A« FPrmd-bheb-daffrewdb—bo-answer. I had little or nothing

to do with setbing up 4 system of priorities and yet I had some 1dea of

what was being done in the War Industries Board. It seems ‘o me that a

ivwbloe e o A for porfect Thar
fpced fo demcd
,¢25444¢¢wzy22;uu~7‘ gF/GVb([ 4;14?7 /4Ahncqn\é*¢a5f/¢22§:;;«
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well=conceived system of prior:ties ready for use in case vnu_innd
ro-otier—resowrees will emable you to get the” praductionfyou need.— -
Aneh @pwwwmcmwmw i
- che—mogRatude of-—the-wan the-dharacher—ef—tire—suppiaes~—

Q = Do you believe power alone is sufficient to move an

= Tmm v

-

>

o

industrial area? It 1s being considered In conneclion with these hydro
t

plants, 1s power alone suffiaant to move them? \
/ntazwuf We&/ F

A - I think the answer is noéibln most operetions, power 1s |

I

é:} a small pa -t of the total b&gg end the expense of moving wewld-he s _cone_ [

Wﬂe&ﬁw@m

saderable opne-an a plant already in ex1stence “ane &

ef-capibal. The labor situation 1s the 1mprrtant thang. In congested
dnne @6m¢4§% 4vnn&ﬂa4La%ﬂ& !
areas the labor unions are strong and dasnxdenlg; A—gzest Afny manufectu- |
!

rers have found that in the long run, even in the face of the expense of

bu1ld1ng nev plants

|
1t would- pay§lhem to get away rom ke heav11y con= |
|
I

’)

J,Lwﬁf 7 ZW ot " forurtn uﬁm%mﬁv Grcl Chege, |

Q - In connection with the development of lines and systems,
di1d not Tisconsin at one time have a state law that kept Illinois companies
out of the state and which made 1t difficult for them to operate?

A = I'think most states have a law which requires foreign cor-

porations to have state licenses or state charters., ——domt—tirrmk—tlewre——»

LSy U TITEY 3, I bhave lived in
0££a~aoe

Chaecago for twelve years and I don't recall any sweh law drpscted—speesrfs-
fnth as 4 Ml’/wé( #W.uwmm AZ'WW/LW
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