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. ..Mr. E. Robert de Lucci~ ..~s..bo~ in Brighton, Massachusetts, 
~n 1904. He received his ~. S. degree in Civil Engineering from 
Massachusetts Institute of Technology in 1927, with hydroelectric 
as major option. He served as surveyman, with the Metropolitan 
Water Supply Contmission, 1£~?_29 ~ ,engineer-designer, Stone & Webster, 
1929-33; engineer inspection, U. S. Engineers, Charleston,. W. Va., 
1931-33; Chief, Design Division, U. S. Engineers, Hun.t~n~.tonDistrict, 
W. Va., 1933-38; Fed.eral Pe~,er CommissiGn 1@38~42"a~ consultant 'on 

.. hy.&roelectric plantS, Assistant Director, National Defense Power Staff 
and,-Assistant Chie..f, .:.Bureau o.f, El~0trical E~ib-'eerin~; ccinsultant on 
power for 0PM andi~B; Being a re.serve officer he Was called to activ 
duty in March" !9~'"ih the Chief of Engineers Office and was pl~.ced in 
char&e of the aircraft factory and modification c~n"~:~.r [Construction 
program and later became eperations officer, ~b.~ineering Division, 
SHA~ in the European Theater, .Lieutenant Colonel"de Lucci~: wa-S-' 
awarded the L~ion of Merit. He returned to the Federal Power 
Commission in 1945. He was a member of the ~echnical Industrial 
Disarmament Committee for German Electric Power Indust'r~ :and co~sul~ted 
concerning problems of Japanese electric power systems° He.i*s-~ 
consultant on Electric Power to the National Security Resources 
Board. He was U. S. Delegate to Intern~tional Conferehce on Large 
Dams at Stockholm, Sweden~ 1948; U. S. Delegate to international 
Conference on Large Electric Hig.h Tension. Systems'~:t" P&ris, France, 

• .1948; and consultant to Economic Cooperation Administr~,tion. He is 
Chairman, U. S. Section, International Passamaquoddy Engineering 
Board, and a member of Official U. S. Delegation to Negotiate an 
International Treaty with Canada regarding use of Niagara Falls for 
additional power. At present, Mro de Luccia is Chief, ~areau of 
power, Federal Power Commission, the position he has held since 
1945. 
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MR.:SWkP~T: In sugggsting to the C0r~mand~nt the name of ~ our 
speaker nf the morning, ! m~de ~ departure from my philosophy: of 
instruction for the students~ 

: In case .of war, the materials for ~ts. conduct will be produced 
by industry and not by that evil some of us te~m "bureaucrats, " of 
which I am one. 

~B~I have two reasons today f0r~ departing from this philosophy: 
Firs~,,in many years! acquaintance and knowledge Of our speaker one 
factor has always been foremost in.the scintillating sc~lpeiing of his 
intellect. Whether h~:he~probing the good flesh of industry,,or~l~ying 
bare~a~-ihsidious infection, therealways has b~en a continuin~ suture 
of <co~cer~ forth2 defense of our ~ation running through andbinding 
together his~ork. = 

Second, is his worldwide knowledge of the power industry. This 
industry, as yo~kno~,: is largely ~ natural monopoly. Its executives 

necesssri~y"t~ke ~ localized view of its pro blem~, Rare indeed is the 
utility executive who has a national a~proach to his problem. But our 
speaker has always had the-welfare of the Ration ss his objective. As 
you~ha~ve observed further from his biography., he has not stopped with 
nationa~ affairs but has ~ ~Ide experience ~n international affairs as , 
th~se effect the power'industryo 

Frequently, he and i have disagreed Violently as to method, 
but never as to objective.-the welfare of the N~tion. It is a great 
pleasure to introduce to you E. Robert de Luccia, Lieutenant Colonel, 
Engineers, (Reserve), Chief, Bureau of Power, Federal Power Commission. 
Colonel de Lucci~. 

MR, ~e Luccla: Genera~ Holman and members of the Industrial 
College: 

My talk this morning, I think, will indicate that the matter 
of electric power, ~In so far as mohillzation is concerned, is e very 
important aspect of our total economy. And I think it will ~lso bear 
out Mr, Swaren's remarks that it is directed solely toward giving 
you information an~ material which may assist ~ou in your studies ~f 
industrial ~obilization. 
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Several times since the war I have had the pleasant privilege 
of coming to the Industrial College of the ArmedForces and discussing 
wrious as#ects of the electric power industry~generslly on9 phase at 
a time. This morning my assigned subject "The Power Industry of the 
United States" involves all phases, and I find the subject too large 
to dispose of completely in one short lecture. Therefore, I hove 
chosen for discussion the following aspects of the industry which I 
tm~st that you ~s milit~ry students of industrial mobilization will find 
useful and:interesting~ 

First, our existing gonerating f#cilities~-~,re they adequate? 
What is being done to meet loads and to provide reserves? :Wh£~ is our 
ability to meDufacturegenerating equipment? 

. o,. , , 

Second, status of interconnections~,-' What are the"~trends in 
regional and interregional interconnections? What'about those "giant" 

~ power.grids you have.heard about~ 

~. Third, plant diipersal.--How do w:e look to a possible enemy strategic 
bombing.planner? Wh~t is the status of our protective measures? 

Fourth, can~@e mobillze large amounts of low-cost, high-load factor 
electric power? Ar~ there important opportunities av~ilsb~ei : 

Fifth, how do we comPare with other nations individuslly and in 
combinatlons? " ' 

,. - Sixth, Feder~l.~pwer policies ~nd practices p~r~icularly from 
~h.e, mili~ary interest° Anyone of the cspec.~'s ~ust mentioned:'iS: a large 
subjeo~ !n/itself. Therefo.re, I can .give ypuonly the hlghi~ghts--and 
I will try, ~o do. so with as. Te~ figures as possible " ":: 

Existing Situetion 

At the' end of 1949 the installed cap~.c.it.y in cer.tral stations 
in the Unlte'd Sta.tes w~s about 63 million kilowatts, ~nd these plants 
genereted during' the. year .over 291 billion kilowatt-hours, This is 
more th/n" twfce ss 'much 'energy ~:s w~s generated in 1940. If-to this 
we add generatin@ c~pscity in industrial plantS, ~ find ~h~t.the total 
installed .capeclty is 76 million kilo~mtts F~nd an approximate total of 
$45 Billion kilowatt-hours t,~,ss generated in 19G9. 

Chart 1,page " 15,shows the .amoun. t O f electric energy generated 
per Week by electric dt~li~ies, You c~nsee thitin the space of l0 
years we h~v.e enormously increased our use bf electric energy, and 
the requiremen.tscontinue' t~ motuut. No%iceth~t in spite of the coal- 

.... ,and ~teel"stri~es 6f.1949 ~ n d  @erly 195Q~ t~e energy us~d~in i9&9 was , 
greater t_~.n that in i948 ~nd so far i~1950 it is greet~rt_han~in 



1949. This is important to note because it means that.if power is 
to be~ava.ii~ble not'only for~peacetlme, b~t for possible wartime 
n.eedS~'~e~:m~t c~ntinUe to eroandoure!ectriC facilitiesbyall 
available:means~,.~ . ...... _. 

In 1947 and 1948 electric load. curtailments were fairly 
general th@oughout '%he~cotu/tr~.due-to lack Of generating Capacity.. 
in~i949thereWere bnly'a few'loadcurta{lments from:this cause° 
As a national average~ our reserve marglns were about i0 percent 
at the end of 1949o This is a national average and, of course, 
the reserve availability in various parts Of the country ~il~ .vary""-" 
widely° For example, in the Pacific Northwest serious shortages 
will probably continue. ~In the Southeast po~,er Supply:will be 
tight with TVA in particularly short supply until its new steam 
plants are in operation., However; interconnections between TVA 
to thenorth,ani northeast can make available power whichcan'assist 
in alleviating the shortage in the interim perlqd. 

........ Mamufacturers are now able to produce has.fly 8 million 
kilowatts 0f new" generating • capacity per Ye@r against which orders 
have been placed for abnu~ 7 miliion kIi0watts. However, the indicated 
open capacity, of about one million k~lowatts includes a fairly large 
proportion of •small units not suitable for central station use i~p 
large systems. By195S manufacturing ~apacity will be capable"bf ~,. 
producing l0 million kilowatts of generating capacity annually. 

W.hat is Planned for the ~ture 

:In ~ a~dit~on ~n the generating capacity now Installed, tKereiis 
under O0nstruction er planned for installation by the end of 1982 an 
additlonel 18 million k~lo~ttS. •Present estimates of load for 19~2 
indicate that %hi%~amount of installation Will provide reserves of 
about 15 percent, exceot in t~e Northwest, This perCentage for large 
interconnected systems is considered by the industry as s. suitable 
amount %0 • insure adequacyof service and proper meintennnce schedules. 
Insol.&~e~,~systems will requlrea larger percbntege of reserves. 
However-, it is qu~stlonable if this nargin is ede~u~,te, fcr war 
mobilization purposes. " " " " ~ ' "' : ~ :~ " : 

- In the. Northwest it is~expected t.hst there w~il. ccntihue to 
be difficulty in ieetlng the loads for s4verslyesrsafter 1952. 
This phenomenon is explained most protabiy by. thai rei~iv~ly low . 
rates at whiCh power in the Nnrthwest can be cbtalhed, ~s c.bmpared 
with the other partS<.df ' the Oour.try and t~e fact tYm.t it requires 
four to five years "toc0nstraCt its lerge pro~eCts~ On this basis 
Itw°uld'seem that a serious:shortage conditloncoul~'ekis~ in ~he 
Northwest almost indefinitely,-assuming a continuance ,Of_ present high 
Sndustrial and business activities, 
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The possibilities for generation of electric power from ~he 
wind, the sun, the tides and by Use of atomic energy are: all r~ce:vln='~" ~ ' 

active consideration but, as yet,;none of th6se.'have ~ssu~ne8 any 
commerciel - stature, 

• ~Tne possibilities of using the wind should be of 9articular 
interest to those concerned.with naintaining m~lit~,ry bases in. remote 
regions since fuel trsnsp~rt~tion is not~ required, 

!nt ercorau actions :L. 

During the period up to 1920, the original small isole.ted 
electric properties were consolidated to for~ con~.ected ope.rating 
units we now call electric sys~t~ms. Generally speaking/ up througb~ 
1940, electric power systems o8erat~%d, on the p.rlnci~le of self-efficiency 
providing, tD~rough conStraCtion or purc~ases, their full. reserve 
requirements of generating capacity, Such connections as existed 
between ele'ctric systems were usually ,of relatively smal.l: cm.pacity 
and were-used chiefly for delivery of contracted amounta: of firm 
power an<i sometimes for emergency stand-b~ purposes and energy exchanges 
in nominal amounts. .Except for several isolated instances, i~t was uncommon 
for an electric 'system to consider the operations and problems of. it.s 
neighboring system~ ConseouSntly,.. each syste~ car~:i6d :on accor~:nga" to 
its local customs and practices° 

With the growth of holding .companies in the 19~0 e~re:, a:djace£t 
properties in certain areas came under common top c,')ntrS1. This brought 
about interconnections between associated system properties, thead0ption 
of common transmission voltages, and the utilization of ~eneratinG 
facilities on combined rather than separate, system loa~.s. ~hus, except 
for adjacent systems una.~e~ comnon cont'rol, the electric utilities 
generally operated individually until 1941. 

During the-Summer and f~ll of, 1941, e serious po~r .shortage 
developed in the southeastern regi6n of the United Stat es.~ [::!~o!ibwiDg . 
recommendations initiste~ by ,the..enr~ineerin~. staff of the F~deral.Pbw.er 
Co~mlssion, the electric sYstems ope~atin~ i n Virginia, F19rid8,"Ohi0, 
Indiana, A~rk~ns~s, and Texas voltuntarily Cooperated to supply energy 
to the shortage area embracing, ¢_~enerally, Tennessee,, Nor.th Car:olin~, 
South Carolina, Georgia, ~nd Alabama. Thi.s was the first .time that 
a:~fe..ent electric utilities ser~rin£ s~ich a l~ 7e r:~.,, region of our 
country had operated interc0nnec.ted v~ith common. ~isp~.tchers over s,o u. 
wide an area. Many problems of operation, previously consider~@~:as 
limitations on re,lion-wide, pobling, of power, were sat~sfacto~rily:go'liwed. 
Confidence and know-how were~!~sined from this experi:ence um_til now'many 
power pools operate on a regional, basis t.hroughout the Na~io~ This was 
an invaluable asset in the supply of electric power d urins World War II. 

f L  "D ~ ..... I f L  ~ , 
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The development of tie-line and other equipment for providing 
be tter,.contr~l: ~.of ~powe% flow between systems, and the'schedulinl of 
generating capaoi,~y f6r loa~s"and for maintenance outage s is, in 
many plaices, now on a ~oo ! rather t~sln ~. system bisis. Such b'egional [ 
power pooling makes possible wide sharing of reser~zes, lower-cost 
energy production and greater reliability of! service--for example, 
before the war system reserves were carried-at from 20 percent to 25 
p ercen t. 

Today an over-ail ~v~ragel of 15 percent has been ~enerally 
adopted; however, this situatlo'n ~ has the disadvantage that if world 
war III occurs, we no longer have as greet s cushion for providing 
additional capacity by further pooling 2s was svsilsble in World War 
II. 

The trend In transmission intercsnnecti6ns is definitely" 
toward higher'~vol~age lines and lines of greater capacity : than are 
now in useo At Brilliant~ 0hio,: ~he American Gas and Electric system, 
in cooperation with the manufacturer's of electrical equipment, has been 
conducting high v41ts~e transmission experiments over the past two years. 
Vo~ltages ~p to 500,000 volts have, been-investigated. As ~ result, this 
company is conslderin~ construction of backbone ultra-high voltage 
transmission lines which will extend over 200 miles from its present 
Philip Sporn plant.&nd a projected new steam-electrlc pi~nt in the coal 
fields of West Virginia to load centers in Indiana. The Bonneville 
Power Administration, in cooperation with the manufacturers, has developed 
high voltage, high interrupting capacity oil circuit breakers capable 
of Operating at very high speeds. Bonneville is also invest igatin~ 
direct current transmlsslon,-success in this field will' make it possible 
to expand tra~/smiss~onUdistsnces up to 1,O00 ~miles or nearly three times 
present ~ractice', ; ' " 

But we find,oth~rs ahead of us~ In Sweden it ha.s been decide~ to 
construct a 100,000-volt direct current submarine cable from the maihlhnd 
to the Island Of.. Gotland, a distance of 58 miles. :The ~ Swedes are 
completing con,structi0n of a line about.600 miles long et S80,000 volts 
tying in the northern and central S%,edish hyd.r0.pl~ntsuwith the southern 
loads. This line~is , planned'ultimetely~to cross the ~kag~rrak into 
Denmark and tltence into the coal fields, of tha~'l~hr and-Belgium, 

The establishment of marketing administrations by the Federal 
Government Will-lncrease the number of transmission Interconnections 
and resulh ih: the ~stablishment of new high capacity transmission grids. 
Today, the Federal agencies distributing electric power include Bonneville•_ 
Power Administratlbn in 'the Northwest, th~ Bureau o f  Reclamation in " 

California, the:Pa~clfic Southwest, and. theMissouri V~lley~ the S~ut~'~eeternl 
Power Admin~strs:tion covering the Southwest, and the ~ recently established 
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Southeastern Power Admili.{Strat.fon co~ering ell the Southeastern Sta~es 
as far north as Kentucky and Virginia and west to the Mississippi River. 
In addition tothe.transmission networks which are resultlng from the 
operationof these marMetin~ agencies~ ~there is. inoreasing establishment 
under the Rural Elec.trification Adminlstretion ofgenerating and trans- 
mission cooperatives. TheSe cooPerstlves:are.now constructing steam 
stations with individual plant c~pecities 8s high e.s 45,000 kilowatts 
end ~trsnsm~ssion systems operating at high voltales and covering large 
arees.:,~hese trsn.smission sys.tems are being interconnected with the 
Federsl powe r systems end in most cases Interconnec.tians are~in existence, 
:or being-made withthe privately owne@ transmission lines and. the public 
non-Federal systems. 

~. ~Now a word about the "~iant" power grids,,~ This intri~aing name 
wa~ ~iven to projected transmission systems ~tu~ed and-considered ebout 

... ~0 years sg0. -The.. areas then studied Inclu~ed principally the. North-,- 
easte.rn States. The general ~dea was to b~ able'to transmit lar£e blocks 
of power between large load centers; and thus enjoy the ad.w.ntage of load 
diversity, share reserves and utilize the cheap~gt gen~ratin~ sources. 
These studies h~d vision whlch susequent events have endorsed although 
the particular transmission Interconnecti0ns st~&ied, were-found not to be 
economically feasible at the time. Today, we h~ve trans~Issior~ ~etworks 
coverin~ tremendo~Asly large areas an@ with the advent of sup~rvoltag~ 
lines t ltere:is no ~oubt' but that the dream of "gi~nt~.~.power wil.1 ,come 
true--even beyond the expectations of thSse who orig~n~l.~y.appreciated 
the possibilities. , 

P!.ant Dispersal ~,.L ' - -- . - ~ - - 

We have achieved a fair amount r~f power ¢[~sp~,rs~:~l_ in the, United 
States, which nay be a tribute to the effectiveness of our way of doing 

: things. ,I think it may be said without fear' of ~ont~adic.tion that if the 
Federal Government had not constructed-multiple-purpose-hydr.oelectric: 
projects that ~we would no~ today. have such projects as Ko~.ver:.Dam, Grand 
Ooulee, .Shasta Dam, end many others.- On the other.,~.,.nd., mun~gi~p.alities 
and state agencies have built a great numbe'r of .hy~!roel~ct~ic ~ower plants 
i~cluding some very.large struc.tures such as the Ross-~Dam on the -Skagit 
P~ver and the Cushman Dam on the Nisquslly River~.~,Kin~s.ley./Dam an~ 
l~eservoir in Nebraska, Pensacola Dam in Oklahoma, ~nd many other plants 
including large numbers of fuel-electric plant.S, ~The p.r.ivate utilities 
ha,ve~ contributed enormously in the matter of plant, abnstruction and, 

"'" ~Ithough: making th.eir principal contribu.ti0n" in the fleld.of s:team-electric 
plants, .have constructed a very ~ iarge :toltal of..hydroelect.ric..plants. 

. . . : . ,  , . .  . ~ . .  , , . . - : . ~  : ' . " . , ' / ' . " :  . L  . : .  , ,  . . . . .  . "  • • . ,  [ , . , ,  .,. ,. 

_ . The result of .the activ{ty by :all who ~ere willi-ng.~q~.~.~ole has 
been to provide the 60un~ry wlth'a very ~large. number. !'af. e.l.eqtri9 power 
plants fairly well scattered as to location. W,~ have in the United States 
today over 550 hydroelectric plants of 5,000 kilowatt capacity or mere 



: and 1,450 fuel-electric plants of 5,000 kilowatts or over, 'I"ne maJ.orlty 
of these plants are connected .into systems which are interconnected with 
o thor systems, 

It is true that we have not all the interconnections that we would 
like ~ to have; nor is ,our plant dispersal quite so complete as it might 
be;~ but on the whole I believe we offer a very difficult problem with 
.respect :to seriously crlppi~ng our electric power prbduction o.na nation- 
wld@ basis. .... ~ • 

However, it is unrealistic to thlnk,only of the electric power 
systems" wfthout a ls0~ keeping in mind the industries ~nd ac%ivities served 
by these systems, since one way to ~mpede a war elfort ~,0uld be to attempt 
to interrupt t:hat •electric supply associated With essential industries 
and activities° A critical examlne~tlon Should be made from this viewpoint 
t0 determlne any deficiencies in pbwer plant dispersal and interconnected 
supply, 

" , . With respect t O protective measures, active study i s ~oW tuuder~ay 
by the Na~i0nal: Security ReS0UrCeS Board and interested government ~gencies 
~nd the electric power Industry ~ t~ e onsld~r ways In wh:ich protecti0n can 
be pro~ided within the~llmlt~s Of ec0nomiC .feasibility. Xs yet no over-all 
• directive has been given. " 

.MAbilization of Electrlc Power 

At the beginning Of the last war .we ~rJere fortun~te in~hf~ving 
under construction, and not fully utilized, sever~l l~rge hydroelectric 
projects including among, others Grand Coulee, plants in the Tennessee 
Valley, and Shasta in California. The availability of. this capacity 
enable~ ~s to mo!6ili~e,~large quantities i~f electric powe.r which probably 
mean~ the difference between a s~ccessful aluminum, /llght metals electro- 
chemical, and so",forth, output and e greatly curtailed: availability of 
such basic ma:ter.lals~ The TVA power also made it p~§sible ~to Droceed 
-simultan~eously %Ith,the atomic ~energy program,. If. these hydro plants 
l~ad/not ~ ~been under constr~ction, the atomic Program might not have been 
p o s s i ! ~ i , ~ .  . ~ ~- ,  :. 

I understand that one of the reasons leading to the abandonment 
Ofa~tomic" bomb work by the Germans was their inability to mobilize the 
neces'siry electric power on t6p of their war material needs, in spite 
of .the fact that allied air forces did not ~ make direct attempts to cripple 
the German electric power supply. 

There ~s in progress today e, very large e:qoanslon of hydroelectric 
"l" 

-'~;'acl &ties by'-the'Federal Government, the.. p~iblic, noi-Feder~:l, i_%duztrial, 
and the prlvate i.~_dustry, ~.har~ .2,. L page ~sho~{s the., .D.rcw.~i£ in ~-droele~ri~ 
p~wer development in 'the United ~tates ~y the v~;rio'aS~clas.~[es of O~ership 
just mentioned from 1920 through 1948. First note that the total has 
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grown from ovDr 5 million, kilowatts in 1920 to ner, rly 17 million kilowatts 
at the end of 1948. 

~. m~rked developm~mt within recent yea, r s has been the incre~sing 
actlvi~y.of the F~d~rsl Government in the construction of hydroelectric 
plants in c onjumction with the improvements for flood control, ns'vigation, 
irrlgetion., and other purposes, At the end of 1948, as you w~ll see on th, 
0hart, Federal installations aggregated 5 million kilo~mtts or nearly a 
third of the total hydro cspaclty installed. There hms also been a large 
inoremse in non-Federal plants, private and public. For example, 
installations in private utility plants since 1920 increased ~ over 5.5 
million kilowatts and in non-Federal public plants nearly 1.5 million 
kilowatts. It is of interest to note that industrial hydro~ plant instal- 
lations actually decreased from about l.l million .to 983,000 kilowatts. : 

At the pres'ent time there is under construction by the Federal 
Government SO hydroelectric plants whose ultimate capacities will be 
6,2 million kilowatts, end Congress has authorized an additional 61 plants 
totaling 4.1 milllon kilow~Itts. However, most of this capacity will 
produce relatfvely low-load factor power and generally speaking is not 
suitable for mobilization or for high-load such as needed for aluminum, 
electrochemical 4hd similar industries° I c~ution th~.~t this stc:tement 
is very general ~nd certain indivlduel projects are suitable for f~irly 
high-load f~ctor operation. However, the total a mottut of energy avail- 
able therefrom in consideration of the demands of the --" r~lon will m~ke it 
improbable that any gre~t amount will be aw~il~ble for the high-load ..... 
factor industry excep.t in the Northwest ~nd to a more iimited-extent 
in the Missouri Valley. . . . . . . .  . . . .  : -  ~ " 

There are two splendid opportunities in the Northeast which 
offer ideal possibilities for mobilization of large amounts of high-load 
factor low-cost power--these ere the St. Lawr~mce project and. the 
redevelopment of ~.,lags~e Fells. The history ~f the ~ St-Lawrence develop- 
ment is too well known for any p~rticulsr comment thereon, except that 
it seems as though we are not getting any place with it in this Congress. 
With respect to Nigare Fells, ~ trev~ty was recently signed with Canada 
which would permit enormous further development of hydroelectric power 
with full protection for scenic values. This will make it possible to 
double the power Inst~,llation.on the Canadian Side add multiply by a'lmost 
four the installation on the American side.. You might be interested to 
know that redevelopment et Nig~r~ Falls~ cons'latent with full and adequate 
protection Of scenery, would produce about 2Z:'tbiilli6n kil0wett-hours each 
year with an installed c~paclty of about So2 million kilowatt~, half of 
which would be available to each country° At presen~t the Canadians have 
installed around 8~0,000 kilowatts and" on' Our side We ~ve installed ; 
about 440,000" k~iloWatts. Son%e,..,a.f,.thes.e ~ " " _ .... . instal~a,tlons are in ~ne~'~ici~nt 
p&ants. ~h@ foll6wlng, t@ble, compares possibilities of ~,~iagara Falls and 
St, Lawrence with other well~-known power producers in the United States. 
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Name of Plants • 

Ultimate installed :capac.it[ 

Ave~ ~e annual 
Kilowatts Ener~y--Billi on Kwh 

Niagara:Falls S,200,000 • ~.9 . 
TVA~EY ~'ro 2,600,000 1B,~5 
Grand Coulee 1,944,000 1~.5 
St. Lawrence 1,880,000- 1~.6 • 
Hooveg< 1,~17,500 5.3 
3onnev/lle 518,400 4.1 
Shasta 375,000 1.6 

* Tdte~i for U. S. and Csns•da--e~ch country to get half. 

It Should be borne in mind tl~at like Nigara Falls the amounts 
shown for St. Lawrencehave to be divided equally between Canada• and 
the UnitedStates. ~he other projects • s•ho~m are wholly within the 
United States. 

Of the capacity .which I have Just shown you in the foregoing 
table TVX, Grand Coulee, Hoover, Bonneville, and Shasta are already : 
integrated into power systems end are not available to provide additional 
power for emergency purposes. Niagra Falls and St. Lawrence remain Sg be 
c0nstructed, • The State of New.York has asked the Federal Power 0ormnission 
for a 'license to constr%ct the:power features of theist. °Lawrence project 
whichapplication hasnot be~n~acted upon as yet. In addition to Federal 
Power O0~nission approval, it~iS necessary to get the approval of the 
International Joint Commission and the submission of the ~pplication to 
the Internationsl Joint Commission is being held up by the State Depart- 
ment~ . . . . . . .  

Before an~ constm/c~fi can take place-at Niag&ra Falls[it!will 
be necessary to ratify th~ %reaty which I have Just:referted::to. ! may 
say ps~renthetically I was one of the three negotiators for the United 
States with respect to this treaty and I believe that we have received 
a very fair deal from the 0anadians~ in ~y mind it stands ~ as a ~on~me~t 
to successful negotiations between upstanding, honest nations. 

.... As part of this subject ~;w6uld like to Call your attention 
to an i~teresting view of the aluminhm industry. As you know this 
industry requires huge quantities of low-cost power. It found t~hat 
when it went to the then relatively remote sources as, for example, 
the Saguenay in Canada or the early days on the Tennessee, at Niagara 
Falls and along the St. Lawrence River and established its reduction 
plants, it contributed to the development of the surrounding re~ion. 
Along with the development there were created demands for power by 
industries not necessarily needing such low-cost power and employing 

9 
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more labor per kilowatt-hour used than the aiumin~m industry. Since the 
power producers can get a better price for their power from other indus., 
.tries, and the general public wants to enjoy as low rates as possible, 
the aluminum industry finds it increasingly difficult not only to get 
additional power but~ also to keep the power which it has. Many of the 
alumin-~m industry po.w.er contracts ere on an interruptible basis and-one 
of the first things done. in the Northwest end TVA to meet loads which 
are in excess of available generating capacity is to dump the aluminum 
load, 

This could resulz eventually in the actual mlgrstion of~the 
aluminum reduction industry, and other high-load factor industrial users, 
to other, regions and countries. Seri6us considera.tion is being given 
now to locating in South America, British Guiana, British Columbia7 
Alaska~, and Africa. My point in mentioning this i~ that from a military 
s~andpoint it would seem well .to examine the phenomeni which I have 
briefly, indicated and assess its possible impact o.~ industrial mobilization. 

There are two tho~Thts I would like to leaw~ ~ith you in respect 
~o mo.tilization-of electric power for war purposes, ~ 

Fir.st, it w~ because TVA, Grand Coulee, S~-.sts, and other Federal 
.hyd.ro projects were under construction and not."co~.nitted to shy load that 
the. 9ower from: these oro.J~cts could be taken without difficulty and directed 
into ~r channels .... After projects ~re hooked up to system loads end the 
output integ~r.,~ted into the region such power can only be withdrawn by 
institutir.g curtailments.. Hence, a. continuing construction program of 
Federal, hydroelectric projects iss military_.asset, including a±so, of 
:course, construction of capacity, by puhlic'onon-Federal and private 
utilities. 

! :,: ~- Second, serious consideration mu~t .be given to reservation of 
large 'block~ of low-cost, high~lo~d fnctor power for use by the electro- 
chemical-.9~n~:.~electrome~t~allurgical ,industries and with 'positive encourage- 
ment to ~uch industri~.s to stay wi.thin the continental limi:~s of the 
U n i t e d , : S t a t e ,  s , .  , .  . • . . , . 

Comparisons with other Countries 

It is. ai~,~ays interest.trig to compare ourselves with others, and 
with respect .%o industrial mobilization comparisons are often~ revealing. 
Chart S, ~ page 17, compares our.,~leotrical generating ca~pacity with other 
countries an!d groups of countries~ 

• - "  ~.~ I0 
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.. You vl!ll notice, that our , position in-the matter ,of electric 
power supply as Compared with any other single country i's overwhelming, 
The B:assian:cepacity today is .estlmated at about 20 million kilowatts 
a~din comparison.we he, re a most favorable baiance. The Russians are 
incr'easin g their capacltylss rapidly es they can produce and install 
equipment. However, i:t is.:probably safe to.say theft thelrpresent 
amount~ofnew:Installetion • is .not any greater than ours and probably a 
great deal les~s. All of the Iron Curtain countries togethe r have a 
total of 85 million kilowatts as compared to the Marshall Plan countries' 
total of:57 million kilowatts, 

. ., , .. 

Europe:and ~ Aerie together, but exciuding ~he.Unlted Kingdom, 
t0tal 93 milllon ,kilowe.tt~ :a~ c0m~ared with a tot~l..of 87 million 
-k!lowat.ts:In Canada, .M~xieo, and the United :States, On this basis the 
Unitei Kingdomts .t0$al of.14 million kilowatts holds the balance. 

Thus it .appesrsl, ,on the basis of present.:alignments in the 
cold.wart that our position iS favorable, The loss of Dlrope and the 
.United Kingdom would give-an edge with respect to electric ener~ 
generating ;capaclt~ to a passible ,enemy, .... : 

Somewhat evening up this score is the fact that integrated 
transm[ssi0n~systems between the .countries of Europe do not compare 
with our large r@glonal pools--present Indi:cations, despite all the 
dollars we.pour in, are that each nation wi.ll follow its present 
nationalistiC policy of self-sufflclency, .:Sowever, in the Iron 
Curtain countries, indications are that :important re;Eional intere 
connections, regardless 0f"Boundarles, are contemplated--and it 
requl.res only a .few months to..a year ta monstruct .important inter- 
.c0nnectIon. lines . . . . . .  . ~ 

• . , . . 

In comparing reiative strengths it should be kept in mlind 
t~t a much]larger Vercentege of/electric energy is used today, in 
production for war in the Iron .Curtain countries th~n in the 
Mar.shallPlan countries. ,~herefore, it would appear that we 'have a 
• greater resiliency since c.urtailment of civilian nonessential 
activities ~will yield a much larger amot~nt of electrical e~ergy 
than would a Similar program if put into effect on the already rationed 
civilian population in the Iron Curtain countries. Another way to 
look at this is that these countries ere storing more electricity in 

their war maChines than we are. During this period we a~re using ours 
for pea:ce.ful, purpo.seso. 

. y  : 
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Militar~ Interest in Federal Power Policies and Practices 

From the standpoint of availability of material and equipment 
to support military operations, the interest of the milltary services 
in the supply of electric power is definite and diredt[~L~Assured supplies 
of electric power s~ the places and in the amounts ne~d@d fs essential 
to production of all war material. The military interest als9 includes 
protection• of power sources and transmlssion lines from possibie enemy 
ac~ion, af ili tygeso 

%- -% . 

Power policies expressed by Congress and the interpretation 
Of those poiicies by the Federal agencies is assuming increasing 
importance with respect to responsibilities for provision, of generating 
capacity, .c~onstructio~ and.location of transmission lines,rht~es to 
which.pgwer is sold, and the methods,of marketing Of power, " 

As mentioned.earl~er,.the original electric properties were 
small and isolated with some of them joining together to form small 
systems. Later some of these systems Joined to form somewhat larger 
systems under .theinfl~ence of. the holding companies; and still later, 
following the. bree~ap .of the holding companies, many of. these systems 
became regroupedo Meanwhile, as a result of war preparation and later 
actual war, large regional pools were formed--generally on a voluntary 
basis. These regional pools, urged and encouraged by the-Federal 
Government, were essen$ially an associetlon of electric utilities,, public 
and pri.vete, drawn.together.By.s ¢ommoR need. to meet'~nprecedenSed load 
requirements. Most ~flthese poolscontinue ~oday. " " "; " "" -" 

.certain. chan~es,ar~ occurring in some areas due p rincipall~ 
to construction by the F ede.zel .Government or to co~st:~.btion financed 
by the Federal Government.-.' For example, construc%:ion: by the Federal. . r 
Government has orested a situation in the Northwest with the result 
that private utilities have Joined with public utilities in advising 
the Congress that. the matter of the development of additional pbwe r 
generating capacity is now a responsibility of the Federal Government, 
In the Tennessee. Valley, i:t has been the responsibility of the Federal 
Government to provide needed power, facilities since the inception of 
the Tennessee-.Velley A~thority program: this responsibility Was 
reaffirmed when Congress appro~edth6.construction of the ~ew Jo~nsonville 
s~eam plant in Tennessee, ' , t  ~ : , . . '  . . :  ' "  . . . . . .  

In the Missouri Valley, const~Action'-'of-~'b~droe!ectric'plants 
on the main stemmer, the Missour~ by-,the Army.~ngineers, s!.nd " at the . 
headwater streams tributary to the Missouri generally by the ~-1~reau 
of Reclamation, will provide power supply tremendously in excess of 
existing power supply in this valley° ~his, together with the Trans, 
mission system by the Bureau of Reclamation, will fs.r exceed existing 
facilities particularly in the central Missou. ri Valley, 'l~.us the 
Federal Government will find that it h~s assumed the responsibility for 
power supply in much of the Missouri Valley. 

12 



 OS7 

Inthe Southwest the Federal hydroelectric power available, 
0r~which°~mlght become available, will notbeproportionately so 
-l~:rge a~:'that"ma~e:sVailable from other sources as it ~S in the case 
-of TVA, the Northwest, and the Missouri Valley~ and similarly, in 
t-he:SOutheast and in the NOrtheast, New Fm.glend, and the North Central 
States, In CalifornlaIt is probable that the relative reletionships 
~etween:Federalpower, non-Federal public power and pri$ate-power are 
fairly well Stabilized--~t least at the mom&nt. - 

Another development-wh$ch is accelerating.is the creation of 
REA financed generating and transmission cooperatives. !n the Southwest, 
f0r exampke, one of the great difficulties in marketing Federal hydro- 
electric power as a separate self-contained system is the lack of base 
load steam plants. Recently the REA announced the construction by 
cooperatives of two large steam plants in northern Missouri with 
backbone transmission lines running south to connect with the projects 
and system of the Southwe~term Power Admlnistretion add to be operated 
as a unlt by SPA. In North Dakota a similar generating and transmission 
cooperative has been established, and there are others. 

Recently the Department of the Interior bm.s challenged the 
jurisdiction of the Federal Power Commission in two important cases--one 
on the Kings River inCallfornia and the other on the Roanoke _.River in 
Virginia. One of the importsnt findings by the Federal Power Commission 
in the case of the Kings River, and by the Examiner in the case of 
Roanoke (upon Which case the OOmmission has not yet acted), has been 
that the applicant for a license is ready and able to commence construc- 
tion at onoe whereas possible construction by the Federal Government is 
far distant in the future. Should the Views of the Department of the 
Interior prevail, construction of the m~jorlty of projects as ~rovided 
In the Federal Power Act would not be available to non-Federal public 
or private agencies. The effect Would be to delay construction of hydro- 
electric ~rojects us.til such time as the Federal Government might get 
around to constructing them° To&az there are authorized multiple-purpose 
projects totaling over 50 billion dollars. The present rate of appro- 
pria~i0n for this work by Congress is about 750 million dollars annually. 
Thus it wilk take over 60 years to construct projects now authorized. 

The result of this will be loss of opportunities for further 
plant dispersal and s slowing down of hydroelectric development since 
there is no assurance or even probability tlnat Congress will step up 
its authorizations for construction--I belittleit to. be in the military 
interest as well as beneficial to our peacetime economy to continue 
to oermit and encourage non-Federal public or private agencies to 

construct h~droelectric facilities whenever they are willing an~ able 
as is now provided and encouraged under the Federal Power Act, 



Preparation for defense, leading to successful mobilization 
of our industry:snd resources In"time of national emergency, can only 
b~ achieved by expecting and permitting the combined and coordineted 
efforts of all the people, ~ll groups and all agencies. 

COLONEL M~TZE: . There will not be time for ~ discussion 
period this morning, By anyone having ~ question is invited to 
attend t{/e Seminar on power, to be held this afternoon. 

-' Colonel de-%ucci8 on behalf of the Commandant and the student 
bbdy, -I t.~ank yoh.~or a very fine and informative discussion. 
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WEEKLY ELECTRIC O U T P U T  
UNITED STATES 

AS OF APRIL  1, 1950 
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Th~ production ¢Jd electric energy by t h e  New E n g l a n d  +14,9 +14,5 
electric light and power industry in the United Middle Atlantic - 8.2 
States for the week ended April I 1950 total- Central Industrlal - 9.4 
ed 5,911.936.000 kilowatt-hours accordEng to  West Central - 8.9 +10.3 
the EDISON ELECTRIC INSTITUTE. Thi~ is Southeast +12.9 ~II.6 
a increase of  9.9 percenl over the co~res- South Central +11.8 ,11.5 
pondthg week last year. The percentage changes Rocky Mountazn ~ ~.7 ~ 9.5 
bythe majorgeographical regions for the weeks Pacific Coast - 9.2 +13.9 
ended March 25. 1950and April I. 1950 are as 
follows: Total United States + 9.9 +10.9 
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Growth in Hydroelectric Power Development 
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Chart 

Country 

United States 

Marshall Plan Group 
Austria 
Belgium 
Denmark 
France 
West Germany 
Great Britain (U.K.) 
Gree ce 
Italy 
Luxembourg 
Netherlands 
Norway 
Portugal 
Switzerland 
Sweden 
Turkey 
Ireland 
Iceland 

Total 

Iron Curtain Group 
Russia (U.S.SoE.) 
~algaria 
Czechoslovakia 
East Germany 
Hungary 
Poland 
Romania 
Yugoslavia 
China 

Total 

Remainder of Asia 

Tptal for World 
Western Hemisphere 
Europe 
Asia 
Africa 
Australia and New Zealand 
Indonesia 
Other Islands 

World Total 
17 

Installed generating capacity 
as of 19z9--Million KW 

76.! 

1.2 
2,8 
0,7 

11,3 
7.5 

14,1 
0.2 
6.5 
0,2 
2,1 
3.0 
0.4 
2.6 
3.9 
0.4 
0,3 
0,I 

57.3 

20.0 
2,8 
9.;8 
4 .8  
0.9 
2 .3  
0.7 
0°8 

~5.2 

15.0 

93.8 
91.5 
15.6 
3.6 
3.2 
0.2 
0.3 

,208.2 
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~ ,would,like t o  oall..your a ~ t e ~ O n ~ ; n o ~ ;  to a.n {nteresting vlew 
of the aluminum industry; ~ ~s you, kno~; %h4 SiiUmin'am!i~dustrYL-the - - -  
reductio n industr.y-,~equine, s'en~rmOus em~nts":~6f'power; .and it .re.quires..... 
low-cost.power~ T~a,t~"a~ay~ requires~g~ih~ i ~ o " w h a t  arerelatively 
remote source.~o . A ye~r o= s~ sgo, :-the':Sa~ue~y'In C~nad~ .the Sto. 
Lawrence, .the Messani, .Niagara F~lls, ~..~nd. a~:e~s • :o~ t~9.t kin~ were rel~.tively 
remote, at least with respect to being heavily populated. 

~el!,, that-sltu~tion chan@ed, The e!lumin~m company people-~-,.this. 
woul~..~pply, equally wel.1 to She;chemlcal facilities (~5rasives, and so forth) 
--have~al.1 felt %hi~ same thing; namely, the'powler they use at.very.low cost 
Is'demanded by other people_who will 9ay a highe r price for it.. $o they 
gradually.turned away. from~ them: or-else they-~id to ~enew their contracts 
at a..hi~her:price. So, theygoout and create an industrial e.ree~ The wry 
creation of that industrial area drives them out tomore remote places. 

~t ,l:.think.~e might~:wel!:ask: .' What does theft have .to do.with. 
militate or industri~.moh.illzstion$ "Well, simply this: .Those comp~nie.s 
today, are prospecting In.f~r:away places. ~nelUpper YukQn, for ex~m~.~ 
~s se~r~e.hydroel,e!ct.ric sources,.~s h~.ve British Guiana, Afri.ca, and~ . 
otherplaces. But.they are outsi~de the continental lim~t~ of the United 
States. 

There .is one matter that h~s t~.be.keptin mi~d.~nd, I think, given 
serious.con~ider~.tion~. We::may find ourselves~ith all.~inds of,ilelectric 
power, and the~means.available, to make aluminum ~nd.ev~rythlng we ~nt, 
b~t find that we. have to actually bri~ the.~luminum in f~om Africa, South 
America., o r i . s o m e  ,other ~isces. 

.~ow, I ~ill admit, wa.bring in. bauxite and thlngs Of that kind,, but 
we reduce it i~ the .United St~te~. And we do ~h~ew~ supplies or ra~ material 
in this country which ~.re used not only in time of peace but c~n be used in 
~artime; but we m~y not have the pl2nts in which to do ,th~t, 

. In the Northwest to d~y, they have a short~ge'~ ~h~t is the first 
thing they .do? They cut off the aluminum ihdusJtry, In 'fact, they cut off 
the abrasives industry. They he-ve Interruptible contr~c~So Those people 
are called up ~nd given ~ two-week notlce~ "You're being cut off in three 
months." So, ~hey are unable .te,contlnue~ ~s i s~y, they srelcontinually. 
looking for ne~ place~. W~ may find-that some of our supplies of needed " 
materials are .being produced off-ground. 
some d a y .  , .  
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Very briefly, I would like to compare our situation with other 
countries in the ~rorld. Our position with respect to any other single 
co..uD, try.'. ,i.~ .the world is overwhelming. There i sn' t any q~estion about 
that. -Pnssian capacity rode#% for example, is probably in,:~he-neigh- 

. bo.r,l~o0d of 20 million kilowatts installed. As I pointed ou.t ~earlier, 
we ha.re 76 million. The ~ssians are, of:-course, doing, all,'they can 
to increase .their suploly; so.~re we.. On the whole we are doing.~ a finer 

- J o b : o f  i . t .  : -  . . 
. . °  

In a comparison with Russia and its so-celled Iron Curtain 
co~ntries-we., find. t.hBt if-you add. the Iron Curtain countries together-- 
R~ssia, ~algaria, Czechoslovakia., Eas't Germony,,Hungary, Poland, Rumania, 
JA~-49.sl.avia~I suppose we have ~,o~add China also, but it doesn't make any 
diff.Brence in these f.igares--you, fi~d all these countries combined have 
abou.t ,.35 million kilowatts o.~. inst~lled c~pacity. This, a#~einst our 76 
mill!ch.e, looks, pretty ¢omfo#~ab.le, 

The installed capacity for those countries in the Marshall Plan 
group--I won't .name them all;'you know mos~ of them-4ini&s about 57 million 
kilowatts, including Great Britain. If you add our'76 million and this 
57 million .together and compare it ~ith the Iron Curtain'ce~;ntries with 
their 35 million,, you will see we are getting along all :right', 

But suppose we have a little tough lUCko' Let's add the Marshall 
Plan group and the Iron Curtain group together and see what we get. Now, 
if we exclude the .Unit.ed.Kingdom and, add.lthese other two together, and 
• include the ca.pacity'in the. northeast~of Asia, we get 93 million kilowatts, 
.compared to a to~al for Canada, Mexico, and the United States of ,87 million 
kilowatts° So that they have a little edge on us. And if you add the 14 
million kilowatts in the British Isles to the 93 million kilowatts in the 
Marshall Plan countries and the Iron Curtain countries, why, of course, 
there is a definite balance.a~alnst the %~Testern Hemisphere, not including 
So~th America,.', ..~ • • 

I a d m i t  that is possibly a pretty pessimistic picture. But I .' 
t h o u g h t  i t  w o u l d  n o t  h u r t  t o  p u t  a f e w  o f  t h e s e  f i . . ,~ures t o , e t h e r  so t h a t  

y o u  c a n  r . e a l i z e  we a r e  ~ o t  g o i n g  to '  be a b l e  t o b e a t  a n y b o d y  w i t h  one h a n d  
tied behind our bac~. . " 

Now the~ score is evened up.a little':~bit by the fac.t that we l~Jve 
a pretty good. integrated transmission, systdm;' in Europe, they do not. 
In spite of el& the dollars .we exported--and Europe won't always be 
self-sufficient in the m~tter af electri'c power (or; I gues.s, enyt'h,~ng else) 
--we have not been abl~ to overcome that. But in some of the ,I.ron Curtain 
countries they have instituted transmission interconnections between 
countries, the plan to be operated on a truly policy basis. For ex£mple, 
the coal fields of Poland with the water power of Austria and Czechoslovakia. 

2O 



So, initially, we can mobilize our power a little easier than they 
can in Europe or in the Iron Ourtain countries, or in Soviet Russia. T~ose 
transmission :lines could be erected--certalnly in the space of a year--so 
that as .time went on that condition could be overcome, provided all of 
Europe is under one controX. 

Another thing we might remember is that a greater percentage of 
electric production in the Iron Curtain countries today is going for war 
purposes; a much greater percentage certainly than in our own country. 
So we ha~e a greater balance, than they have° We can curtail nonessentia~ 
matters and have more available for production, on top of the production 
we h2ve now, for military purposes. 

But another "~ay of looking at it is these countries are storing 
mor~ electricity in their war machines than we are at the present time. 
We are making ours for peace purposes. So, again, a critical study of 
the whole matter indicates that while we have a good position relative to 
any single country, or to any selected group of countries, llke the Iron 
Curtain countries, we have no reason for complacency in the face of 
possible reverses upon the outbreak of any "unpleasantness°" 
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