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Mr. B, Robert de Luccia wes born in Brighton, Massachusetts,
in 1904. He received his B, 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 Commission, 1927-29; engineer-designer, Stone & Webster,
1929-33; engineer inspection, U. S. Engineers, Charleston, W. Va.,
1931-33; Chief, Design Division, U. S. EIngineers, Huntinglon District,
W. Va., 1933-38; Federal Power Commission 1938-43 as consultant on
... hydroelectric plants;‘Assistant~Director, National Defense Power Staff
and' Assistant Chief, Bureau of Electrical Brigineering; consultant on
power for OPM and ‘WPB. Being m reserve officer he was called ‘to activ
duty in March 1942 in the Chief of Engineers Office and was placed in
charge of the aircraft factory and modification cenfer construction
~program and later became 6perations officer, Engineering Division,
SHAEF in the European Theater; . Lieutenant Colonel de Luccia was -
awarded the Legion of Merit. He returned to the Federal Power
- Commission in 1945, He was a member . of . the Technical Industrial -
Disarmament Committee for German Electric Power Industry and -consulted
concerning problems of Japanese electric power systems. - He. isg.a-
consultant on Electric Power %o the National Security Resources
Board. He was U, S. Delegate to International Conferehce on Large
.. Dams at Stockholm, Sweden, 1948; U, S. Delegate to International
‘Conference on Large Electric High Tension.Systems st Paris, France,
.1948; and consultant to Economic Cooperation Administration, He is
Cheirman, U. S. Section, International Passamaquoddy Engineering
Board, and a member of Officiel U. S. Delegation to Negotiate an
International Treaty with Cznada regarding use of Niagere Falls for
additional power. At present, Mr. de Iuccis is Chief, Baresu of
power, Federsl Power Commission, the position he has held since
1945, . ' I '
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- THE POWER IFDUSTRY OF THE UWITED STATSS

© 12 April 1950 - I

. ,»‘;q‘MR;TSWAREN:*‘In~suggesting to the Commandent the name of our
speeker of the morningz, I mede 2 departure~from~my'philosophytof
instruction for -the students. : o o

; >L In case of war, the materisls for its. conduct willee.produbed
- by industry snd not by that evil some of us term "bureaucrats," of °
3which»Ivam one, ; : : S ,

o But I have two reasons todey for departing from this philosophy:
First, in many years! acquaintance and knowledge of our speaker one '
factor has always been foremost in.the scintillating sc¢elpeling of his
intellect.. Whether hé be probing the good flesh of industry or leying
‘bare -an insidious infection, thers always has been a continuing suture
of concery for the defense of our Fation running through and binding
‘bog;e“thervhi_.sweworkgf_. R N . e con AR e

L - Second, is his worldwide knowledge of the powsr industry. This
industry, as. you know, is largely o netural monopoly. Its executives
-necessarily’ teke a locelized view of its problems, Rare indeed is .the
“utility executive who has a nationsl approzch to his problem., Baut our
speeker has elways had ‘the ‘welfare of the Fation s his objeétive. 4s’
you-have observed further from his biography, he has not stopped with :
‘national affairs but has a wide experience ig internationel effairs as- = |
these affect the power: industry. =~ - SR i T '

Frequently, he and I heve disagreed violently as to method,
but never as to objective-~the welfare of the Netion. It is a great
pleasure to introduce to you E. Robert de Luccia, Lieutenent Colonel,
Engineers, (Reserve), Chief, Bureau of Power, Federal Power Commissione.
Colonel de Lucciza, C ' R C ' '

MBRa aé Lucecia: Geﬁerai,Holman ard members of the Industrigl
College: S . '

My talk this morning, I think, will indicete thet the matter
of electric power, -in so far as mobilization is concerned, is a very
important aspect of our total economy. And I think it will =also bear
out Mr. Swaren's remarks that it is directed solely toward giving
you information. and materiel which may assist you in your studics of

industrial mobilization,
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Several times since the war 1 have had the pleasant. pr1v1lege v
of comlng to the Industrial College of the Armed Forces and dlscuss1rg
various aspects of the electric power industry--generally one phase 2%t
a2 time. This morning my assigned subject "The Power Industiry of the
United States" involves akl phases, and I find the subject too large
to dispose of completely in one &hort lecture. Therefore, I heve
chosen for discussion the following aspects of the industry which I
trust that you .as militery. students of 1ndustr1~l mobilization will find
useful and interestings ‘

‘First, our existing genérating facilitiesm-cre they adetht“?
What is being done to meet loads and to provide resorves? ant is our.
ablllty'pqlmxnufacpure‘genorat;ng eqguipment?

Second, status of interconnections.—- What are the trends in
regional and interregional interconnections? What about those Mgiant!
ppwer.grids you have heard about? ‘ :

“ Thlrd, plant dlsporsal.~~How do we look to a po551ble bnumy strateglc
bomblng olenner? Wh t is the status of our protectlve mﬂesures?

WO

Four+h Cﬁn,we moblllze large amounts of low-cost, nlghp}oad fuctor
electric power? Are there 1mp3rtant opnortunltles av“ll<blez

Fifth, how do we comp?re w1th other nations individue lly end in
comblnathns? s
. Sixth, Federel power policies and pvfctlces prrtlcularly from
.the mllltary 1ntorest.. Anyone of the Pepects just mentioned is a largs
“subgect in itself, Therﬁfore, I can give you onlv the hi gnliOht€~~?nd
.NI w1ll try to do 50 W1th Ls fpw flgures as pus51ble.

ﬂx1st1ng Situstion

At the end of 1949 the installed cupcc1tv in central stations
in the United Stetes wes about 63 million kilswetts, end these plants
~ generated durlnE the year over 291 billion kllowntt—hours.' This is
more than twice as much energy ¢& wes genersted in 1940, 1If %o this
we add generating cepecity in industrial plantg, we find thet- the total
instﬂlled capacity is 76 million kilowstts =nd an epproximete total of
245 billion kilowatt—hours wes ‘genersted in 1949, = ¢

Chart 1, page 15,shows the .amount of electric energy generuted
per week by electrlc atllltlps. You can. ‘see that in the spsce of 10
years we have .enormously increased our e ~f ¢lectric energy, and.
the requirementscontinue t3 mount. Notlca'th*t in spite of ‘the coal.
. and steel ‘strikes of 1949 and éarly 1950, the ‘energy used; in 1949 was.,
greater then that in 1948 #hd §o fer iR 1950 lt 1s great *hrq ‘in
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1949, This is 1mportunt to note because it means *h:t if power is
to be’ avallable not only for peecntime, but for pﬂSSlble wartime
needs we* must continue to expand our electric f<c111ties by’ all
avallable means.-z : y
- In 1947 and 1948 electric load curtailments were fairly

general: throughout ‘the - country ‘due ‘to lack of gcnprating capacity..
- In 1949 there wére only'a few logd cartailments from this cause.,
As a national average; our reserve nargins were about 10 percent
at the end of 1949. This is a national average and, of course, =
the" reserve aVBlldblllty in various parts of the cnuntry wilt vary’
widely.  For example, in the Pacific Herthwest serinsus shortages
will probably continue. In the Southeast power supply will be
tight with TIVA in par*lcularly short supply until its new steam
plants are in opergtion. However. interconn“c*ions between TVA
. to ‘thé north end northezst cen make available powsr which can'g351st
in alleviatlng the shortawe in the interlm period.

Manufacturers ‘are now able to producp n@arly 8 million
kllowatts of new gpnerating capacxty per year against which orders
have been placed for about 7 million kilowatts. However, the indicated
'open capacity of about one million kllowatts includes a fairly large
proportion of small units not suiteble for central statlon use pn |
large systems. By 1953 manufacturing bapacity will be capable of
producing 10 million kilowatts of generating c00ﬁ01ty snnually.

BRGNS

What‘}s»Plapned for the Future

In addition tnh the generatlnﬂ capacity now installed tHere " is
under ¢onstructisn or plenusd for installatisn bJ the end of 1952 an
aéditinnel 16 million kilswstts, Present estimetes of lﬁed for 1952
indicate that this- amsunt of 1nstallct19n w1ll provide reserves of
about 15 percent, eéxcept in the Northwest., This percentoge for large'
intercornected systems is considered by the industry as a suitable
amount to insure ddequucy »f service and proper maintenance schedules.
Insolated: systems will require’a larger percéentese of reserves.

However; it is questiqnable if thls 1ar$1n is ecequ¢+e fﬂr war
mobllizatlon purposes.

14

: ‘In the Northwest it is- expeuted that ther»‘will centinue to
be dlfflculty in neeting the 1oeds for sévérsl ysors efter 1952,
This phenomenon is’ explained most prokably oy the'reletlvelf low
rates ‘at which power in tke Northwest can be ~btained, es c,npereé
with the other perts df the country and the fact that it requizes.
four to five ‘years tn cgnstruct its larve proipcts.f On th‘s basis
1t ‘would ‘seém that a- serious- shortagﬁ condition could ex1sn 1ﬁ The
Northwest almost indefinitely; assuming a cant*nupnce of prese nt high
industrlal and business activities. '

3
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The. possxbllltles for generatlon of electrlc power frﬁn bhe
wind, the sun, the tides and by use of stomic energy are all rﬂc01v1no
active consideration hat as yet, none of thése have gssumed &ny.
commerelal- stature. :

”hé ﬁoééibilitims of using the wind should be of garticular
interest tn those concerned-with maintaining militery bases in. remote
regions since fuel transnortatlon is nnt: raquired. :

.

Interconnectlons“

During the period up to 1920, the ori 1nal small. isolated
electric properties were. cﬁnsqlidnted ts form conn ected operating
units we now call eleétric systems. Grner ally speakin, up through
1940, electric power systems ogerated on the principle of- selfAefflclency
providing, through cwnstructlon ar purchases, ‘their full reserve
requirements of generating cepacity. Such connections as existed
between electric systems were usually of relatively small: capaclty
and were used ublEfly for delivery »f contracted amounts. of firm :
power and sometimes Tor emergency stand-by purposes and energy exchanges
in nominal amounts. .Except for several isolated instances,’ i*_was uncommon
for an electric system to consider the opeﬁatllns and problems of its
neighboring system. - Consequentlv. each system careied -on accorulnb to .
its local customs and practlceso. -

With the ~rawth of holdlng campanieo in the 1920 ere,: edjaccﬂt
properties in certain aréas came under comasn top contrsl, This brought
about interconnections between assncisted system proportles, the adoption
of common transmissisn voltages, and the utilization of genaretlng"
facilities on combined rather than sepmrete system loads. . Thus, excgpt
for adjacent systems under common COntrOl, the.electr1c>ut111t;esb__
generally operated individuslly until 1941, S e

During the .summer and fall -f 1941 & serinus phwar ShOrtu>
developed in the southeastern region of the Unilted States. Ebllaw1n&
reconmendatlons initiated by ,the.enz sineerin, staff of the Federal. Powpr
Commission, the electric systems operating in Virgin 1¢,,Flgrlda, Ohlo,
Indiana, ArkahScS, and Texas voluntarily éoopereted to supply enerzy -

to the shortage area embracing, generally, Tennessece, . North Carolina,
South Carolina, Georzis, ond Alsbama. This was the first t;me that
different electric utilities serving such a "large region of our

country had operated xrterconnecte* with common disprtchars over so'

wide an area. Many problems of operation, previously considersd’as

limitations on regsion-wide podling of power,. were satisfactorily Solved.

Confidence and know-how. were gained from this experience until now mony.

power pools operste on a reglonel basis throughout the Natioms ~ This was

an invaluable asset in the supply of electric power during World wer II.
4 . .
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-~ The development of tle~1ine and other equlpmwnt for providing
better control of power flow betWepn systems, and the scheduling of
‘ Eenerating capaocity for loads ‘and for maintenance outages is, in
many places, now on & ponl rather thﬁn a system bésis. Such régional
power pooling makes possible wide’ shering of reserves; lower-chst
energy production and greater relieblllty of: serv1ce——for example,
before the: war system reserves were carried at from 20 percent ts 25
percent. ' : .

, Todey an over-all aVPrage ‘nf 15 percent hog been generally
'adopted' howéver, this situation hes the disadvante*e +hﬁt if world
war II1 occurs, we no longer have as grest & cushion for providing
additional capacity by further Pooling 28 wes ﬂvkllable in erld Lar
II. : .

The trend in transmission interconnections is definitely'
toward higher® voltazé lines snd lines of. greater: capacity than are
now in use., - At Brilliant,’ Ohio, ‘the American Ges and Electric systen,
in cooperation with the nenufacturers of electricel equipment, has been
conducting high vhltaze transmission expoeriments over the past twn years.
Voltages up to 500,000 volts Mave been- investigeted. As a result, this
‘company is considerinz constructian of backbone ultra~high voltage
transmission lines wnlch will. extend over 200 miles from its present
Philip Sporn plant.and a prnjected new gteam-electric plent in the coal
fields of West Virginia to load centers in Indizna. The Bonneville
Power Administration, in cooperation with the menufacturers, has developed
high voltage, high interruptinz capacity oil circuit dbreskers capabie
of operatinz at very high speeds. Bonneville is also investlgatlng
direct current transmission-—success in this field will meke it possible
to expend transmission dlstﬁnces up to 1,000 miles or neerly three tlmes
'present~pr¢ct1ce. vfi_ S . i

But we find athers ahead of us} In Sweden it Hes been decide& to
constrict a 100,000~-volt direct current submerine ceble from: ‘the mainland
to the Island of- Gotland ‘e distance of 58 miles., . The Swedes are
completing’ COnstructlon of a line about.600 miles lond at 380,000 volts
tying in the northern and central Swedish hydrs: pl(nts ‘with the southern
loadss - This lineé is planned ultimetely to crogs the Skagerrak into
Denmark and thence 1nto the coal fields, of the Ruhr and -Belg sium,

The establlshment of merketing qdministrations by the Federvl
Government will: increase the number of trensmission interconnections ‘
~and result in' the” ‘establishment of new high capacity transmission grids.
Today, the Federal agencies distrivuting electric power include BOnneville:*”
Power Administration in ‘the Northwest, the Bureeu of Reclemation in :
‘Californie, the Pacific Southwest, and.the Misssuri Velley, the uuuU%weetarn

Power Administration coverinp the Southwest, and the recantly esteblished
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Southeastern Pover Administration covering zll the Southeastern States
as far north as Kentucky and Virginiz and west to the Mississippi River,
In addltlon to the trensmission neétworks which are resulting from the
operatlon of th@se marketing awen019s, ‘there is increasing establishment
under the. Rural Electrlflcation Administration of generating and trans-
mission cnopératives., These cooperctives are:now constructing steam
stations with individuel plent cepscities es high as 45,000 kilowatts
and, . trcnsm1331on systems npersting at high wvoltazes and covering lcrge
areas. - These transmissinn systems are being interconnected with the
Foderal power systems and in most cases interconnections are 'in existence,
or belng nade w1th the pr1Vutely owned.transm1331on lines. -end the puollc
non-Federsl systems, : - : ‘

: ‘Now a word about the "giant" power grids, This 1ntr1gu1ﬁ~ namc
was ziven to projected transnission systems studied: and considered about
30 years ago. - The areas. then studied included principally  the. Northw
eastern States. . The genoral ‘1dea was to bé ableito transmit lar*e blocks
of power between lar;e load centerss and thus enjoy the' advantage of load

.. diversity, share reserves and utilize the cheapest generating SOUTCES,
" These studies had vision which susequent events have endarsed although
- the particular transmission interconnections studied were found nat to be
-'economlcally feasible at the time. Today, we have tranSMisglon networks
:coverlng tremendously large arees and with the advent of SungVOltu”"
- lines there.is no doubt but that the drean of "gilznt".power will -come
true-—even beyond the expectﬁtlons of those who orlglnully aparec;ated
the p0331b111tles. : o o : S

e

Plant Dlspe;sal

We have achiceved a feir amount of power dispersal in the United
States, which may be a tribute to the effectiveness of our way of doing
things, I think it nay be said without fear' of econtradiction that if the
Federal Goverpmxnt had not ¢onstructed maltiple~purpose hydroelectric
s projects that ‘we would not today hsve such projects as Hogver Dan, Grand
Coulee, Shasta Dam, and many others, On the. other: hend,rmun1c1pa11tles
and state agencies have built a great number of hydroelectric power plants
including some very lerge structures such as the Ross:Dam cn the Skagit
River and the Cushman Dam dn' thé Nisquelly River, Kingsley Dem and
‘Reservoir in Nebraska, Pensacola Dam in Oklahoma, snd many other plants
inclpding large numbers of Iuel~electric plants. . :The private utilities
. have: contrlbuted enormously in the matter of plaht chnstruction and,
-, &lthough aaalnb thelr prlncipal contribution in -the field of steam~electric
'1913nt3,.have constructed a very large twtal of hy‘roelectrlc Plentso

5 The result of the act1v1ty by ell who were. w1lllng 9Qd dOlu hasg

 _been to provide the country with a very large mimber 'of. eleutrlc power
" Plants fairly well scattered as to location., We have in the United States

today over 550 hydroelectric plants of 5,000 kilowatt capacity or more

ATl SLETRITV R iFrmaral il
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" and 1,450 fuel-electric plants of 5,000 kilowatts or over. The me Jority
of these plants are connected into systems which are 1nterconnecued with
*‘other systems,

T 1s true that we have ot ull the 1nterconnections thet we would
Tike- to'have, nor is our plant dispersal quite g0 complete as it might
bed but on the whole I believe we offer a very difficult problpm with

frespect ‘to seriously crippling our electric power productlon on,a nation—
wide basis.“ B . _ .

; . However, it is unrealistic to think. only of the electvlc power

‘systems withouﬁ also keeping in mind the industries end actlwltles served

by these systems, since one way to impede a war effort would be to, attempt
to interrupt that electric supply associated with essential 1ndustr1es
and activ1tieso< ‘A critical exeminetion should be made from this viewpoint

B 1) determine any deficiencies in powar plent dlsoersql and interconnescted
SUPply»

; ~ Wlth respnct “to protectlvp measurns, active study is n~w underwoy
?by the National Security Resources Board and 1nterpsted government egencies
' end the blectric power’ industry th considpr weys in which protection can

‘ _be provided w1thin the limits of economlc feasibility._”As‘yet no‘ovcrm?ll
"‘directlve has heen given° o P C o

quillzation”of‘wlectric Powpr

At the beginning of the last war we were fsrtunatn in hav1ng
under construction, and. not fully utilized, seversl lerge hydroelectric
Projects including sﬂqng others Grend Coulee, plents in the Tennessee
Valley, and Shasta in Cslifarnla. Tne availabllity of - this cepacity

' _enabled us to mobilize larve quentities 5f electric ‘power which probably

imeant ‘the ‘dif ference between 8 successful aluminum, “1light metals electro-
wchemical and so-forth, output and & greatly curtailed availability of
such basic materials., The TVA power also made it passible to proceed
simultaneously with the atomic £Nergy program. If these hydrs plants
“h8d not baen und@r construction, the atomic progran mlght not heve been
’poss1ble. ‘

i 1 understcnd that one of the ressons 1ead1ng to the bandonwent
'fof atomlc bomb work by the Germans wes their inahility to mobilize the
necessary electrlc power on top of their war meterial needs, in spite
of the fact that allied gir forces did not make dlrect attempts to cripple

“'the German electric power supply.

. Thcre is in progress today a. very large expﬂnsion of hydr@elrctrlc
‘facilities’ by -the Federal’ Government, the pu“lic, non-Federel, induciricl,
end the private industry. Ghert 2.- . page M&shQWb the sroweh in hydroeleptri9

l"pqwer development in the United States ny the werious classes of Hwnership

Just mentioned from 1920 through 1948, First note that the total has
: . : ~ ,
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. 8rown from ovRr 5 mllllon kilowatts in 1920 to neerly 17'miliion kilowatts
at the Pnd of 1948, : : '

A merked development within recent yesrs has heen the incressing
activity of the Federal Gnwernment in the constructhn of hydroelwctric

© plants iu'con1un ¢tion with the improvements for floed control,: nevigation,

lrrigktlon, and other purposes. At the end of 1948, as you will see on th
Chart, Federal instaLLatlons aggregated 5 million kilowatts or nnarly a

"thlrd of the total hydro capaclty instelled. There has also been. a larée

increase in non-Federsl plants, private and public. For example, -
installations in privete 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 industrizl hydro. plant instal-
latlons actually decroased from sbout 1.1 million to. 983 000 kllowatts.’

At the prasent time tnera is under cons*ruction by the «ederal
Government 30 hydroelectri¢ plants whose ultimate capacities. will be
6.2 million kilowatts, #nd Congress has authorized an edditional 61 pl;nts
totaling 4.1 millign kilowatts, However, most of this capacity will
produce ‘relatively low-load factor power and generally speaking is not
suitable for mobilization or for high-load such as needed for aluminum, '~

electrochemical @hd similer industries. I coution that this stotement

is very generzl and certein individuel projects are su1t9b19 for fairly

 high~loed fector operation., However, the %ntal smount of energy avail-

able therefrom in consideration of the demends of the reggion will meke 1t
improbable that any grest amount will be aveilsble for the b 1wh~10a ,

factor industry except in the Northwest end to & more llmlted eytant L
1n the M1350ur1 Vhlley.. v L IR

There are two splendid opwortunitibs in the, Nortnpaat whlcn g
offer ideal poss1b111t19s for mobilization of larae emounts of high~loed
factor low-cost POWcrw—th@SG are the St. Lawrence project and- the ‘
redevelopment of Wiage“a Fells., The history of the St. Lewrence develop~
ment is too well known for any particular comment thereon, except that
it seems as though we are not getting any place with it in this Congress.
With respect to Wigare Fells, 2 treaty was recently signeéd with Canada
which would permit enormous further development of hydroelectric power
with full protection for scenic values. This will .meke. it possible. to

- double the power instellation on the Canedian side and multlply by almost

four the installation on the American side. ¥ou might be interested to
know that redevelopment a2t Nigers Falls; con51stent with full and adequate
protection of scenery, would produce about 23 bllllon c1lowatt-hours each
year with an installed capacity of about 2.2 milllonhk‘lowat+s, ‘half of
which would be available to each countryo At present'the Cenedizns have
installed around 850, 000 kilowatts and on our side we have installed
about 440 000" kilOWetts. Some of. these’ instel;qtions are in inafflﬁimqt

plants. Thé following table. compares possibilities of Niagara Falls and .

St. Lewrence with other well-known power producPrs in the United States,
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 Ultimete installed capacity

Average annual

~ Name of Plants - =~ =~ - Kilowatts - .- Energy--Billion Kwh
 Niagara' Falls o 3,200,000* . - 22.9% .-
TVA Hydro - | - 2,600,000 - . 12,5
Grand Coulee = ’ 1,944,000 12.5
St. Lawrence 1,880,000% 12.6%
Hoovef o S 1,317,500 ‘ . 5.3
 Bonmeville ~ . - 518,400 ‘ L4l
~Shasta , 375,000 1.6

* Totel for U. S. end Ceneda—erch country 'to get half, .

o It should be horne in mind that like Nigara Fells the amounts
.- shown for St. Lawrence have to be divided equally between Canade and.
- the United Stztes,” The other projects shown are wholly within the
United Statess , ' oL o 8 L g

o Of the capacity which I have just shown you in the foregoing
table TVA, Grand Coulee, Hoover, Bonneville, snd Shasta are already -i-
" integrated into power systems end aré not aveilable to provide additional
power for emergency purposes. Niagra Falle and"St. Lawrence remein ¢ be
constructed, ' The State of New-York has esked the Federal Power Commission
for & license to constrict the ‘power features of theiSt. Lawrence projeéct
which ‘application has not bedn‘acted upon as yet. In addition to FPederal
‘Power Comnission approval, 1t7is necessary to get the approval of the
International Joint Commission and the submission of the application ‘to
- the International Joint Commission is being held up by the State Depart-
ment, C e Si et
~ Before any construction can také place-at Nisgara Fallsiitiwill

be necessary to retify the treaty which I have just referfed to. I 'may
say perenthetically I was one of the three negotistors for the United
States with respect to this tresty and I believe that we have received

a very fair deal from the Canadizns. In my mind it stands as a monumeht
to successful negotiations between upstanding, honest nations.

- T

.7 As part of this subject I would like to call your attention -

to an' interesting view of the alumiium industry. - As you know this -
industry requires huge quantities of low-cost power. It found that:
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 rezion,
Along with the development there were created demends for power by
“industries not necessarily needing such low-cost power and employing
9 B
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more labor per kilowatt~hour used than the sluminum industry. Since the
- power producers can get a better price for their power from cther induse—
-tries, and the general public wernts 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
aluminum industry power contrects ere on en interruptible basis and.one
of the first things done in the Worthwest end TVA to meet loeds which,
are in excess of availeble generating capacity is to dump the eluminum
load. SR S

This could result eventually in the actusl migration of the .
aluminum reduction industry, snd other high-~load factor industrisl users,
to other regions and countries. - Seridus consideration is being given
now to locating in South America, British Gulana, Britieh Columbia, -
Aleska, end Africe. My point in mentioning this is that from a military
- .standpoint it would seem well to examine the phenomena which I have
briefly. indicated and assess its possidle impact on. industrisl mobilizstion.

There are two thoushts I would like to 1eave.with:ybuvin respect .
- to mobilization of electric power for war purposes:’ . - :

« First, it wes because TVA, Grend Coulee, Shesta, and other Federal
‘bydro projects were under construction and not ‘comnitted to eny loed that
the power from these projects could be teken without difficulty end directed
~into war channels... After projects are‘hooked up to ‘system loads end the
output integrated into the region such power can only be. withdrawn by
. instituting curteilments. Hence, a. continuing construction progran of
FPederal hydroelectric projects .is a militery zsget, including also, of
‘course, construction of capacity by public. non-Federel end private
utilities, ‘ : o :

.70 Becond, serious consideration must be given to reservation of

- large blocks of low-cost, high-loand factor power for use by the electro~
chemical. end:electrometallurgical .industries and with positive encourage-
ment to such industriks to stey within the continental limits of the
United.States. oS R o ‘

Comparisons with other Countries

It is elways interesting to compare ourselves with others, and
with respectwtp.industrial.mcbilization'comparisons are of ten revegling.
Chert 3, page 17, compsres our:wlectrical generating capacity with other
countries. .and groups of countries, - - - '
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. You. will notice that our position in. the natter of electrlc '
5power supgly as compared with any other single country i's overwhelm1n&.
..The Russien capaclty today is estimated 2t about 20 million kilowatts
- eand in comparlson we have a most favorable balancp. The Russians are

”:increasmb ‘their cepecity es ropldly as. they ‘can produce and install
equlpment. ‘However, it is sprovably safe to.say that their present
ambunt of new installetion is not any greater than ours and probably a
great deal less, . All of the Iron Curtein countries together have a
total of 35 million kilowatts as compared to the Marshall Plan countries!

total of 57 million kilowatts.v

- Europe and Asia together, but excluding the United Kingdom,

total 93 million kilowatte a8 compared with = total. of 87 million

'*kilowatts in Oanada, Mexico. ‘and the United States, .On ‘this basis the
Unlted Kln dom's total of 14 mllllon kllowatts holds the bﬂlance.

Thus it .appeers, on the basis of present-alignments in the
cold. war, that our posxtlon is favorable.- The lose of Burope and the
IUnited Klnvdon would give an edze with respect to electric energy
. generatin capacity to a possible eneny,_& ’

Somewhet evenin& up this score is the fact thet. iﬁtewrated
Vtransmlssion,systems between the countrips of Europe do not compare
‘with our large regional pools--present. indications, despite all the
dollars we, pour in, are that each nation will follow its present
,nationalistic policy of self-suf*icipncy, Powever, An the Iron
Curtain countries,_indicatlons are thet. important re*ional inters
cannections. ‘regardless of bounderies, are contemplated~~and it
requires only a few months to.a. year to construct ‘importent inter—
'connection 1incs.. ~ -

In camp ring relctlve strangths it should be Kept in mlnd
',thst a much largor pPrCPntage of electric energy is used today in
production for war in the Iron. Qurtein countries than in the .
_Marsnall Pisn countries. Therefore, it w0uld appesr that we have‘a
.greater resiliency since curtailment of civilien nonessential
activities w1ll yield a much larger amount of electrlc¢l energy
than would a similar program if put into effect on the already rationed
01v111an population in the Iron Curtain countries. Another way to
look at this is that these countries are storing more electrlc1ty in
“ their war mechines than we are. Durinv this’ period we are us1ng ours
for peaceful purposeso :

:‘;i*
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Military Interest in Federal Power Policies and Practices

. From the standpolnt of avallablllty of mc mrlal end equipment
to support military operations, the interest of the mllitary services

“in the supply of electric power is definite and directs  hssured supplles

of electric power at the places and in the amounts nepded“is essentlal
to production of all war material, The military 1ntercst also includes

’protection of power sources and transmlsslon lines from p0531b¢e enemy

actlon of hll types.

R

Power policles expresspd by Gongrpss and - the interpretation

' of ‘those pollcles by the Federal agencies is assuming increesing .

importance with respect to respon51bilitles for provision: of gnnﬂ atlng

‘capac1ty, construction and loecation of transmlss1on llnes, rctes to

which powcr is sold, and the methods .of marketlng of power.

As mentioned earl;er, the original elacfrlc propertles wore

smell and isolated with some of them joining together to form small

systems, Later some of these systems joined to - fovm somewh?t larger
systems under the influence of. the holding companies; and still late*
following the breekup of the holding compenies, many of. these systems
hecame regrouped, Meanwhile, ss & result of war oreparatlon and later’
actual war, large regional pools wers formed——-generally on.a voluntary

basis. These reglonal pools; urged and encouraged by the Federal .

Government, were essentially en association of electric utllltlesy PUbllc
and private, drawn togsther by a common need to meet urgrPCPder ted. lon
requlrements., Most of these pools contlpur today. - - iﬁj.. Y«VWWH;N,

, Gortaln changes &are occurring in some areas due principa 11¥ ,
to constructlon by the Federal Government or to constructlop finenced .

by the Federal Governmnntrf For example, construct*on by the Fﬁderal

Government has crested 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 power
generating capaclty is now a responsibility of the Federal Government.

- In the Tennessee Valley, it has been the responsibility of the Federal_‘

Government to Orovide needed power: facilities since the 1ncpptlon of
the Tennessee Velley Authority program; this reSpon410111ty wes’

‘reaffirmed when Congress, aporoved thp cons*ructlon of uhe Vew Johnsonv1lle

steam plant lﬂ Tenaessee.

. In the Mlssourl V;lleJ, constructlon ‘of hynroelo"trlc plgn
on the main s*em of the Missouri by-the Army Lnginoers, and at. the,
headwater streams tributery to the Missouri generally by tbe ?urvau
of Reclamation, will provide power supply tremendously in ezcess of
existing power supply in this valley. This, together with the Trans-
mission system by the Bureau of Reclamstion, will for exceed existing
facilities Particularly in the central Missouri Vslley. Thus the
Federal Government will find that it hes assumed the respon51b111tJ for
Power supply in much of the Missouri Valley., o
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In the Southwest the Federal hydroelectric power available,
or whlch migdt became avallable, will not be prooortlonatcly 80
"*large as' thqt made available from. other sources as it is- 4n the case

‘“7f0f ‘TVA, ‘the Northwest, and the Missouri Valley; and similarly, in

“the’ Southeast ‘and in the ¥ortheast, Hew England, and the North Central
“States, In Callfornia it is probadle that the relative reletionships
- betwsen Federal power, non-Federal public power and prlvate powpr are
fairly well stablllzed-«et least at the’ moment.
X Another development which is accelerating is the creation of

"REA financed generatlng and transmission cooparatlves. In-the Southwest,
“for- exumnle, one of the great difficulties in marketing Federal hydro-
électric power as o separate self-contained system is the lack of base
load stesm plants. Recently the REA announced the construction by
cooperatives of two large steem plants in northern Missouri with
backbone’ tren5ﬂ1351on lines running south to connecct with the projects
and system of the Southwesternm Power Administration and to be opercted
‘as a'unit by SPA. In North Dekote a similar generating and trensmission
L cooperatlve has been established and tnere are others.‘ .

Recently the Department of the Interior has cbellengeﬁ the
jurisdiction of the Federol Power Commlssion in two important ce 8@ EmmOne
on-the Kings River ‘in California and the other on the Rosnoke River in
'VV1rg1nia. One of the importe nt findir gs by the Federal Power Commission
“+in "the casé of the Klngs River, and by the Examiner in the case of
Roanoke (upon which case the Commission has not yet acted), has been
that the applicant for a license is ready and 2ble to commence construce
tion at once whereas possible constructlon by the Federal Government is
far distant in the future. Should the views of the Department of the
‘Interior prevail, construction of the mejority of projects as provided
in the Pederal Power Act would not be available to non-Federal public
or private agencies. The effect would be to delav construction of hydro-
electric projects until such time s the Federal Government might get
~around to constructing them. Today there are suthorized : multiple~purpose

projects totaeling over 50 billion dollers., Theé present rate of appro-
priation for this work by Congress is about 750 million dollars annually.
Thus“it will take over 60 yo ars to construct projects now suthorized.

The result of this will be loss of opportunities for further
Plant dispersal and a slowing down of hydroelectric development since
‘theré. is no assurence or even probability that Congress will step up
its autho"lzatlons for construction--I belidde it %o be in the military
interest as well as beneficisl to our peacetine economy to continue

to permit and encourage non~Federal public or private agencies to
“-censtruct hydroelectric facilities whenever they are willing and able
as is now provmded and encouraged under the Federal Power Act,
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g Preparatlon for defense, lgaalng +to successful mobilization
of our industry and resources in ‘time of national emergency, can only
be achieved by expectlng and permitting the combined and coordinsted

efforts of all’ the people, all groups and all agencies,

: COLGNEL MEETZE: . There will not be time for o discussion
period this morning., By anyone having a2 question is invited to

_attend the seminer on power, to bf held this afternoon,,

[

R Colonel de Iuccla on beh?lf of the Conmandant ani the student

:-" R
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Chart 1
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BILLIONS OF KILOWATT-HOURS
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Chart 2
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Growth in Hydroelectric Power Development
in the United States

By Classes of Ownership
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Chart 3
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Installed generating capsacity

Country as of 1949--Million KW
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APPEIDIX

; I would llke to call ycur attentlon ‘How* to an interestln* viﬁw
of the. aluminum industry:’ A you. know, the: eluminam lndastrya—the
reductlon indastry——requires ‘€normaus amoun+s of power; &nd it. requlres
low-~cost power, THat-always requires going 1nto ‘whzt ere relstively .
remote sources. . A yéar or s¢ .ago, ‘the’ Saguenay in Oanada, the St..
Lawrence, the Messani Niagara Falls, end arfess of that kind’ wera relatively
remote, at least with respect to being heavily populated.

Well, that- situation changed, The alumlnam compcny peoplen-tbls
would. apply equally well to the chemical fac111ties (ﬁbra31ves, ‘end 8o forth)
—-have. all felt thip same thing; namely, the power they usé at.very. low cost
is’ dpmﬂnded by other: people who will pay 'a higher price for it. - So they
gradually turned away from: them; or -else they ‘hAd to rénew their contracts
at a higher price. 8o, they go out and create an industrlal arez. The very
creation of that industrisl area drives them out to more remote places.

But I.think we might ‘well:asky What doss that have to do~with,
mllitsry or industriel.mobilizetiony -Well, simply this: Those companies -
todey, are prospecting in-for-sway places.‘ The Upper Yukon, for cxemple,
has scperate hydroelectric sources, o5 have British Guians, ifrics, and ;
other places. . But they are outside the continmental limits of the United
States. ' :

& Thnre is one mstter that nes to. be kept’ in mind.~nd, 1 talnz, givcn
serious. cons1deratlon. ‘We:.may find ourselves with all kinds of electric
power, and the:means- available. to make aluminum end. everything we wont,
but find that we. have to actually brlng tnn alumlnum in from hfricn, South
Amerlca, or:some other ploccs. :

Now, I w1ll admlt we. brihg in bauxite and. tbings of that kind, but _
we reduce . it in the United States. 4nd we do have ‘supplies or raw. materlal'
in this COuntry which are used not only in time of peace bhut can be used in
wartime; but we may not h Ve the plcnts in whlcn to do thﬁt.

. In the Northwes+ toaay, they have & short ?g . dq“* is the first
thing thuy do? They cut off the aluminum industry, In foch, they cut off .
the abrasives industry. They hzve interruptible contracts. Those people
are called up ond given 2 two-week notice: "ou're belng cut off in three
months." So, they are unable to:continues A4s I say, they ere .continuslly
looking for new placeg. We may find that some of our supplies of needed
materizls are ‘being producad offmground. Thay‘m y Qrove_to be awkward ..
some day.- _ R - :

e
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Very briefly, I would like to compare our situation with other
countries in the world, Our position with respect to any other single
copntry:in-the world is overwhelming. -There isn't any gquestion about
that, - Russian cepacity today, for example, is probably in:the neigh-

.borhood of 20 million kilowatts instelled.- As I pointed out .earlier,’
we have 76 million. The Russians are, of: course, doing all they cen’

to increase their supoly, s0.are we.. On the whole we are doing a finer
“Job:of 1t. R I oL , :

In a comparison with Russie and its so~czlled Iron Curtain
comntries we find thet if you add. the Iron Curtain countries together—-
Russia, Bulgaria, Czechoslovakis, Bast Germeny, Hungary, Polaznd, Rumanie,.
Jusoslavia——I suppose we have poiadd China’ also, but it doesn't make any
difference in these figures--yow find all these countries combined have
-abgut 35 million kilowatts of installed Ccp"Clty. This, agzinst our 76
,milllon, looks: pretty eomfortable. , S e

The 1nsta11ed capecity for those COUHtPlPS in the Marshall Plan .
group~-I won't .name-them all: ‘you know: ‘most of them-siifs about 57 nillion
kilowatts, including Great Brltain. 'If you add our 76 million and this
‘57 million together and compare it with the Iron Curtain countries with
their 35 mllllon, you will seé we are gebting alonh‘ell rlght. o

But suppose we have a 1ittle tough lucx. uet's add the Marshall
Plan group and the Iron Curtain group together and see what we get. Now,

- 1if we exclude the United Kingdom and. add ‘these other two tozether, and
‘include the capacity'in the northeast.of Asia, we get 93 million kilowatts,
.compared. to a total 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 Curtein countries, why, of course,
there is a definite balance .against the Western Hemispherw, not 1nclud1ng
-South Amerlca.;_ .

I admlt that is poss1bly a pretty pessimlstic picture. But I~
thought it would not hurt to put a few of these figures together so that
you can realize we. are not going to be able to “beat anybody with one hand
tied behlnd our back.<; : g : R

A Now the score is. evened up a lxttle it by the fact that we have
a pretty good integrated transmission system; in Furope, they do note
In spite of all the dollars we exported--and Zurope won't always be
self-sufficient in the matter of electric power . (or, I guess, -anything else)

. ~--we have not been able to overcome thet. BRBut in some of the JIrech Curtain

countries they have instituted transmission interconnections between
countries, the plan to be operated on a truly policy basis. For example,
the coal fields of Poland with the water power of Austria and Czechoslovakia.

20

-

RESTRICTED




T T EIRI T T o bE
RESTRICTED IS

S0, initially, we can moblllze our power 2 little easier than they
can in Europe or in the Iron Curtain countries, or in Soviet Russia. Those
transmission lines could be erected-—certainly in the space of a yéar——so
that as time went on that condition could be overcone, prov1ded all of
Barope is under one controd,

' Another thing we might remember is that o greater percentage of
electric production in the Iron Curtain countries todey is going for war
purposes; a much greater percentage certainly than in our own country.

So we have a greater balence than they have, We can curtsil nonessential
matters and have more available for production, on top of the production
we have now, for military purposes,

But another way of looking at it is these countries are storing
more electricity in their war machines than we are at the present time.
We are making ours for peace purposes. So, again, & critic¢al study of
the whole matter indicates that while we have o zood position relative to
any single country, or to any selected group of countries, like 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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