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¥R. SUWAREN: Colonel Hornor gave re an introduction to resd and
in the excitement of the nroment I forgot it.

411 that I cen say is thet we have brought here this morning & man -
wvho is known throughout the incustry for two things: first, his willing-
ness to try zomething new, snd, Second, his sbility to get cooparation,
not only 1n his own OTFEanBtiOD bt throuchout The entlre PIPCbrlC power
indbstry. .y : Do S B

I take ~reat Llea¢1rp, in Aact I feel it an' honor to he permitted. .
to 1ntrodu ce Fr. Fhilip Sporn, freﬂld@nt, americah Gaq qnd LleciIIH,:&
Prrporatlon. <

FH. SPORN: . The subject chosen for this sddress-is so broac and.
arbitlous.a sub3ect that if 1t 15 to be encompassed vithin the limits of |
time: avallable, it most certainly needs to be delimited; there tre other °
reasons slge why such delimitstion is desirable. Tor cne thing, I sheuld-
like te delimit it. geographlcdlly end conflne ryself tc one portlon of
the Yestern ”emlcphere, that 1g, the U.S.4, Even more inportsnt to submit
to delimitation is the definition of an emergency, and wvhile we ere.sbout.
the business of defining, and asgein delimiting the emergency, I would like
to alter the title of the svbject of tre talk to something like the fol--
lowing: -

© COORDTNATION AND INTHEG:TION OF POLER
IN TEE U.S.4. FCR FGRESTALLING
| A TUIVRE @ERCENCY

_ 411 of these propo*ed ckinges I bcllav“'ne(n Tﬂ Le »szSLn d-and -
nicht be expanded to advantagP » o

It is somewhst cxf dovlt to discuss ooordln&tlon of jower supply
facilities without .the benefit of fairly extensive snd full knowlédew of

the existing cower systeme. Thue, the deta on the pover systers of the
US4, &re not only avallablc Ttut sre knovn to a con91derabla numbed of
people, gmong whom your qrcdkor right perhaps bé 1ncludcd The 1nfﬂrma-

“tion on the Csnadian pover systems is generally known to & much lessor
extent,, and, Lﬂrtalnlq, vell, to é smeller numher of people in tho United
States. So far ag the bslanﬂe of North america and Centrsl snd borth
America, the avthentic svailsble infoimation on thé Yowur reourcss . -
availsble in these countries is =%111 even less, and the numbsr of people




who zre informed on the subject is likewise much loss. Tence my sug-
restion thet we confire ouvr discussiion to the power systems of the
U.5.4. end the power situstion in this country.

This is not to say that I em in any way stterpting to minimize Lr
importance of extending the discussion to cever the pow:r situstion in
the entire Western Hemisphere or to shirk lbe job. For exenmple, if
after this discussion has been completed snd the resvlts cobtesined wsre
measured gnd sre found to have heen fruitful enough, it woulc be logicul
to give someone an assignment to cover the bslence of the "estern Leris-
phers ares to be presented 2t snother session.

. As to the scope of the emergency to be discussed, it seoms to re
fairly cobvious thet from ithe standpoint of national defense the word
"emargency" hes scquired an entirely new reening eince the occurrence of
€ Augrst 1945. In.ny own thinking 1 hzve assumed thet sn emergericy might
mesn an occurrence czlling for the mobilization of national resoureccs
scmething slong the pottern thet was initiated in the sumrer of 1940, but
might go as fsr gs to include prepurstion for sn atteck by an cnemy forde using
atomic bombs or the copihg with the resvlis of en actuval atomic borbing
entirely vnforeseen and vnexpectad.

It is becsuse of this fuctor, that is, becavsc the resvlts of
atoric bombing are likely to be so destructive, that I have svuggested
that ve re-orient ouvr thinking and direct our discussion *to cover thc
handling of the power situstion to prevent or forestzll en emcrgency, st
least, go fer gs power is concerned., It is obvious thet in all the cner-
gencies that we have had to meet heretofore, the time fuctor wnd the
ability to not only utilize existine frzeilitiesg but to extend ¢nd improve
them hed elvays been in favor of the United Stotes; these things heve
mede pogeible the situastion thet we are the benoficiuries of todey vith
g record of this country never hzving lost zn crrad conflict in which
it wes engaged. But with the zdvent of tho ctomic bomb, snd this is
certsinly the cese if it is sssumed thst ztomic borbs might perhspe be con-
centrated on arees where lerge pover facilities sre Jocated, it is no
longer sofe to sssume thet the time fuctor will be svailzble to vork in:
our fevor. To the extent that pover sveilebility is & determining fuctor,
the probebility of it even being portially svsilable is much too renote,
unlese we tzke the proper precsutionsry messurcs.,

) we b

I vould like to state certoin other sssumptions thst I ir forced
to meke:

) 1. Thet o considerable omount of decentrslization of industry will
hzve taken plecce by the time the emargency occurs, but that relstively
Tittle of that decentralization will be cutsrchic decentrulizsiion. De-
centrolizstion hus been going on for sever:l dscades and is going on ct
the present time. The trend to sutarchy, howevsr, is nowhere obscrvsble
and would involve ¢ major revolution in thinking ¢nd plonnine of our in-
dustrizl economic system. )
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-2e That no substantlal re]ocatlon of 1ndustry underpround has
taken-place, o :

I have already pointed out as to (a).that decentralization has
been going on for some time in the United States, I am assuming that
that process will ‘continue, But I doubt that the country is ready to
pay the price of splitting the U, 5. A, into a series of autarchic
regions, However, if any indications should appear that the contrary
is true, then tHe entire situation with regard to power would certainly
need to be reexamined,As to (b), here again I doubt whether the country
is ready, or whether it could even successfully pay the price of carry-
ing through such a program, I have seen some figures quoted that
indicate the cost of such a program might be one hundred billion dollars
and that it might be carried out over a period of five years. In these
“‘analyses it has always been assumed that if this were carried out the
industrial economic system would be safe from atom bomb attacke - ‘I doubt 4
however, the validity of the estimate both as to the cost and as to the
time factor involved to complete the program. On 'both scores it seems

o to me.that grave uriderestimates have been made‘ But if the time ever

- domigs ‘where -such’ proposals appear llkEly of" adoption, thén here” again
“1t'would bé in order to re- examlne the ertire power problpm.f

POWER IN THE LATE w.m

o The peak in demard for electrlc ‘power -in the lats wn:ld war was
- reached in the year 1944. In that year the power demand’ reached a
v figure of 31l.8 percent above: the 1940 figure and the expansion ih
"ehergy produced, that is in kilowatt~hours, reached a fighre of 59 percent
above 1940, ‘I shall not go into fiirther details of the Iob that #as
accomplished in bringing about this expanslon: in having available sub-
© stantially all . power needed, wherever needéd for war production, and
. without any curtailment of a substantiel naturs be:ng 1mnos@d upon the
‘cxvzlian population of the country.‘

- But it is worth while- to make an analysis of the reasons why this
job was done as effectively as it was, Primarily it was thé result of
these factors' . .

. 1. The conditions of: the electric supply systems; when the
‘national emergency arose,and the margin above the then existlng require-
‘ments that was aVallable in generatlon, transmisS1on and dls%rlbution
plant; '
2+ The limited but strategically chosen expansions that were not
+ only permitted but that were alded in evwry way by the" War Productlon
“‘Board :
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3« The highly competent job of placing of new war industry so as
to obtain substantially all the other benefits needed from any particular
locatlon, without thr0W1ng an impessible burden on the power supoly
situatlon,

_ 4e The effective job of coordination .of the power facilities throwsh
the organization and operation of a group of regional power committcos
supervising regional power pools whith were thoroughly interccnnect:d and
"~ all of which were under the general direction of the War Production Bonrdj

5. The complete elimiriation of sabotage or other dlsruptlve effects
from the operation of power system fhc111tles.

Tt may be worthwhile to dwell e few moments longer on each of these
basic contributicns to the superb job that was done in the power field in
~ the United States during the war.

1. Margins--The vital role played by the existing margins in the
power supply facilities of the United States when the national emcrgoney
arosc has received altogether too 1little attention;y yet this item was
perhaps the most important single contribution to the skillful crganizing
of the job and to carrying it out with the success that was done, The
reascn for that is obvious, It was the existing margins that made possible
immediate expansion of war production and war loads and that geve tho
necessary time for such additional expansion of fzcilitics as were indicate
to be necessary to carry on, on a much higher scale of production than even
those margins could possibly hope to supply. Data bcaring on the question
of margins are available and have been published, Projections have been
made also for the years ahead up to and including 1952,

* Thus the margin of generating capacity rescrve, which vizs over
26 percent in the ysar 1639, declined sharply during the war %o the point
where in the year 1943 it reached a low figure of 13,2 percent. Had the
margin in 1939 been no greater than it was, for cxample in the year 1947,
when it was below 5 perccent it is quite cbvious that a totally different
history of war production might have been written in 1940, 1941, and 1942.

2+ Strategic expansion.--The e¢lement herc that was of greatest
significance was the organization of the Office of War Utilities in the War
Production Board, manned primarily by a group of people trained in the
electric power industry and utilizing, besides, to the full, all the skille
and know-how in the power irndustry in the solutien of every. maaor problem
as 1t occurred in “power supply.

3. Locatlon of new war matérial plants.--Actually thé‘proper location
of new plants fiowed naturally out of the existence of an organization of
the type indicated in the preceding paragraph. It was the existence of




such an organization that was largely responsible for having the vitﬂl
power supply questlon tackled and answered in the very early gtagos of
any discussicn of war 1ndustry, projection or expansion, and workjng :
out an optimum solution so 43 to put the mimimum amount of drzain on
the country's rescurces 2t a time when demands in excess of their

canpa b;llty wera - belng nlqced on these resourcos. '

4. Reg10n11 crgunlzatlons.—-The regloncl organngtlons supgrv151ng
‘a group al roglonal power pools were perhaps second in importance in
achlev1ng sthe :job carried out., The starting p01rt or bﬂoe for ‘these was
the existence of highly developed lnterconnected mijor power pools in
" the United States. There were eight such great power pools in the country
and they were as follows.

New Englpnd—Nem York Area .
L New- Jcrs&yhPsnnsylvanla-Baltimore fres,
R : " North Central Area,
o ‘Southenstarn Area
*Illinais4ﬁisconsin Aren,
”Southwest Area, J
- Pacific Southwest Area, and ;
Pac1f10 horthxxbt Areg, ‘ ' ’
Actuwally during the ‘war four of th 's¢ groups, na awely, the Morth Contral
the Tlinois-Wisconsin, the Southeastern and the Southwist.orn areans, q11
opccated in parallel with an interconnected lead of over 16,000, OOO bw.
- Livcowlicsn; therc was ‘coordination bestween the NGW'LHV]“HdHNlW York groun
- and-the Pennsylvunia—New Jersey group. - Each of these 2reas wWas SUpETre
rVised by a coordinating committec representative of all the utiliti-s
forming the arca group. Tho coordinating committees funetioned quite
differently in various sections of the country, but in genera al thoy
: vccompllshcd thu sams rcsults.
As represcntﬂtlve'of the varisty in functwcnnng, it might bc
wull to briefly describe two w1aely dlff rlng organizations. ‘

The Pacific Northwest Area pcol consisted of vrzctically all of
the privats, municipal and Federal systems in the States of Washington,
northarn: Or“fon Eohtana, ldzho, "and Utah, including the Bonnuvlllﬁ
Power Adm:nlslénflonﬁ the municipal systcms of Scattle and Tacoma, as
well as many othor small municipals. The coordinated pool involwvcd some
+.-13,000 miles of high voltag:- transmission lines and 150 power vlants.
hav1ng a total capacity of slmost 3,250, 000 kw. The power sources of
~this poel sre predominantly hydro since it ‘includes only about 420, 000 kw
. bf sticam guner tion out of the total of three-and-a quartcr mllllon. Prior
toithe war six associatad utilities in Utah, Idrho, Montanz, and
"Washington were operatad én zn 1ntur—connactad and coordinsted basis.




During 1941 this coordination was further strengthened by setting vp

a2 small coordinating group consisting of four engineers whe ware loeanted
in Portland, Oregon, In 1942 this same coordjng*lng group took on the
Job of coord:nﬁtlng 111 cf the utilities in the area.

Admlnlstratlon,of all motters pertaining te pool operstion was
in the hands of an operating committez composed of one authorizoed rooras-—
entative from each of the pool members. Meetings of the operating committa
were held once per month znd rotated throughout the territorys. One momber
of the coordinating group acted as chairman of the committec, In addition
t0 the monthly meetings of the operoting committee therc wns o weekly Bell
telephene confersncec presided over by a member of the coordinating committce.

The coordinating group did not attempt te follow hour to hour
operation but, bascd upon load and eapacity data furnished by the members
of the operating committce, operating programs for reservoir operation,
interchange between companiss, nnd maintenance schedules wore set ups By
means of the weskly reports and the weekly telephone confercnces thoy were
able to check the carrying out of the operating schedules.’ Because of the
praponderance of hydro and the import-nce of saving fuel oil and coal in
the steam plants, the first job of the coordinating groupvs was to make
resource studiecs for the pool from dota supplisd in the main from long -
years of records of the individual pool members., FEach systomts resources
and load data were used to make a mnster resource 2nd load study for the
pool as a whole, Trom this study the mest critical water-year for the
pool as 2 whole wag determincd and hrsed on this a two-year cporating
program was set up. This program, of course, was under constant rovicw
and rovised 2t least annually.  Rule curves wers sct up for roservoirsand
the operatlon of many of the rescrvoirs wes chﬁng :d considerably b“SJd on
poocl operatlon.

The coordinating group and the opersting cormittee were censtantly
making studies of the situation in order to moke rocormendations on the
elimination of transmission bottlonecks, on voltage levels, cormmunicatien,

ad frequency control, relaying, accounting, all Cthur vhasges of opcrating
practlce, and ﬁCCLSSlty for new capacity.

It is estimated that the resources of the ares were increased
by ever 100,000 kw as a rcsult of the coordination of reservoirs and
maintenance.

A totally different organization existed in the case of the North
Central Area. This was the name given to the intercomnected group of power
companies covering Indiana, Ohlo, Western Pennsylvania, Eastern Kentucky,
and the Western Appalachizn region, which in¢luded parts of West Virginia,
Virginia,. and a small area in Tennessec, The close coordination in the
operation of this group of power systems and the actual physiczl tying-in




of all of these systems, came about long before the war quite largely

#s a result, if T may say it, of the development of the integrated
Central System of the American Gas and Electric Company and the efforts

~ which this company made in establishing interconnections with adjoining
systems, Along with other regional organizations, which I have already
described, an organization, known as the General Commititee for the
Coordination of Power Supply, North Central Area, was sct up to study

the load and capacilty requirements of this region; this General Committee
was also to furnish for the guidance both of the companies themselves and
the Office of War Utilities reliable estimates of load and capacity
requircrments for succeeding periods of one to two years ahead, The entire
area was divided into four smaller areas, known as Indiana, Ohio, Western
Pennsylvania and Western Appalachian areas, and lecal area commitiees,
comprlslng a tepresentative of each of the operating companics within the
area, were set up and the respective chairmen of these local area com-.
mittees were constituted into the so-called General Committee, which I
have mentioned., Perhaps because of the fact that the American Gas and
Electric Company Central System was in 2 sense the central integrating
core of the entire intercomnecting area, operating in all of the states
with the exceptlon of Pennsylvania, I was asked to take the chairmanship
of this Generql Committea,s

Through the medium of this organization,.the companics in this
ares put together every thrce months threughout the war period from 1942
to the end of the war in 1945 a complete forecast of expected loads by
months, and along with it a schedule of generating capacity, which.would
be available month by month to supply thesc losds, taking intc ﬂccount
of course, the bringing in of new capacity under construction, Mz intenance
schedules were also put together in these reports and, I nmight add, were
frequently rovised when preliminary setups showed up unsatlsfectory margins
between capacity and load, so that'we were able to come up with the - ‘
estimated margins of capacity that would be available after taking care of
loads and maintenance and to bring about wherever: nossible satisfactory
margins both for individual areas and for the North Central Area as a whole,

 Early in the schedule of activities of this committce a technical
study committee was set up to explore the actual capacity of inter-.
connections betw e¢n systems and between the areas to determine the limita-
tions, if any, on the availability of capzcity margins from cne area to
another, Network analyzer studies werc made and decidedly valuable infor-
- mation was obtalned.'

: As illustrative of the type of work carrled out by this study.

'commlttee, I might cite thé series of plant loss studies carried out in
1943, These studies were made by complete miriature scale representation
of the intercomnected power systems by means of the A. C. Network Analyzer
at Maossachusetts Institute of Technology, and cover the assumed loss of
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the entire generating capacity of each of the larger generating stations

in the Indiana, Chio, Western Pennsylvania, .and Western Appalachian areas.
In'all of these studies, orie or moré representatives from the system on
which a’plant outage was being studied was made availa ible to’ coopcraté

in making the study to.be gure that his own system was carefully TPPTﬁ"“TtPC
and all operatlng condltlons fully taken into -account. .

A1l of these plant cutage studies were made on the assumntion
that necessary trarsmission lines were restored to service with temporary
connactions if neecessary but that generating cavacity would be out-of
"service fom a prolonged peridd. These studies showed thiat we would:be able
to replace the loss of the entire generating capacity of any one of those
ma jor generating plants with few exceptisns. In sach of thesé ‘cises the
irability to replace plant outage was due to 1nadequate interconnection
facilities snd the inherent layout of “the local system by which the.majer
part ‘of ‘the normal output of the generating plant was supplied through.
lower voltsge distribution systems dlrcctly to the load. «Tn-some of those
cases, the full sapa¢ity of such high voltage- 1nterconnectlons, ns did’
exist,  could not be used to the .full extént bostause of Leck of voltag(
correctlve eguipment to hold up the voltage.

Besides indicating the vzlue of the interconnected transmission
fadilities which already existed, these studies pointed dut seme wenk
links in the existing fdcilitics whieh dould be strengthened at ressondble
expense to bring about greatly improved area protnctvon. Some of these
waak llnks Wbre accordlngly taken cgr@ ef : .

The quartprly'forucasts of load and capacity, including meinte-
nance.schedules prepared by the General Committee for the Nerth COntr“‘

hven, weré made available to the Offiecs of War Utilities and frequent’

} dlscu551ons werc held with reprasentatives of that Office, porticularly

- with the’ ng10n°l sponsors, Not only did these reports serve as a pracisc
~and reliable guide to the Office ‘of VWar Utilities in tho scheduling of new
o gcnermtlng plant units, as well”as in the determination of suitable locn-
tions for vital war industries, but the contacts within the local arca

- tomittees, as well ad within thé North Central Area General Committoe,
provided the necessary opportunities for- oxchrnging'information, ideas, -
‘and the adoption of principles ard practices in’connection with the problem
of e¢xpanding, operating and coordlngting power supbly faczlltlus updar thu
“strenuous war conditions, -

The benefits obtained during the war by this coordlnﬁtlng organiza-
tion wore s¢ gredt that by unanimous agreement among companies -and
individuals concerned, it was ‘decided to continue the orgqnlzqtlon and the

“preéparation of load and- cap1c1ty forec sts for an 1ndef1nite purlod fol]ow—
' 1ng thb war. ¢ .




5. Elimination of sabotage.--There is no need to comment in detail
on the ea51ng of the entire power situat;on and the numerous problems ‘
associated with malntalnlng an adequate power supnly that resulted from.
the elimination of the factor of sabotage in the calculations of what was
' negessary to bring about the desired result from a pewer standnoint,

COORDTNATION AND INTEGRATION OF POWTH 0 FORESTALL A FUTEREIEJER”“‘CY

Let 1s. examine the problem of coordlnatlon of power 1n 1he lipht of
 the ‘results achieved in the late war, the lessons lesrned: in doing that.

job, and under the assumptions as to what emergency conditions may have

to be confronted. . I. have thought deeply on-ihis problem and about the
-experience’ obtained in solv1ng the power. problem in the. late- war, I.have:
‘stud;ed eyerythlng relating to it that has been. published by anyone who :
"has ‘giyen the subjact thought and study--for example, such an excellent -
dlscus519n of the problem as that given by Major Swarenm in his "Elzetrie
Power and Tts Relatlon to the National Defense,” presented bafore the
1947 MiBwest Power Conference~-and I believe that the following constitute
the most important steps to be taken to make. possible-coordination of power
Tln the United States to prevent a national emergency: = - o ‘

' “1. ‘Organization of a committac——not too large, but carcfully chou n—-
of power people to intimately keep in touch with, to keop itself fully
_acquainted with. the thinking of, and to be consulted by, those plamning the
“industrial’ and mllltary moasures for preparing to meet a national emergency.—
. The powey situatlon in the United States: today ig in a highly fiuid condition.
” Expan51on of facilities has been taking place at a pace unprecedented ins

the history of the industry. On the other hand, ideas with regard to - o
. hational defense are not only in the stage of serious.and-.continuous dis-

" cussion at the prusant time, but in many phases are perhaps crystallizing
and in directioiis not tc have been thought likely as recently as two years
_ago. All of thesc .ideas about.defcnse will, soomer or later, impinge on
" the power supply situation and .are going to be affscted by power supply
and its. availability,. -If national defense and mobilization are to be pro-
vided for with a minimum waste ofAnatlonal resourcas-—the stipulation is
deflnitely made that no waste can be affordad--then it is inconceivable that
Ja proper job can be done w1thout the organization of somc such comnittec.

) But 1t necds to be rpmbmbarcd that for thc conmmittes to bv cffno—
tive, a number of important crlterla will have to be observed:

" a. The committoo will not only havn to bu carcfullv SWlected M&
to character, ability, the standing of each of  the indlv;dna*s in his own
company or bureau, and in the industry, but very importantly also, as to
the willingness and ability of each individual te dovoto the necrssary
time to the Job. : : , T -
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b.. The committee having been carefully selected, it would be
highly desirable that it be cleared so far as national security is con-
cerned to the utmest degree, and perhaps to the same degree as if evory
member cof it were to take an executive position of responsibility with
the Atomic Energy Commission. It does not look as if under the pres.nt
stage of developments in the field of national defense and security =any--
thing constructive could be accomplished by the functioning of a commitics
of that type that did not have substantially complets access to the vast
amount of material and discussions of a restricied nature that is being
made available continually. :

- Finally, the committee having been appointed and clcared, it
should be put to work on two fronts: First, to get itsslf informed on all
thinking going on with regard to both industrial and war mobilization and,
second, to act as a liaison group with the power industry to sce that the
industry is in turn informed of those things that it nceds to know in
order to properly plan and develop its expanding power facilities,

That such a group is desirable and almost necessaryy in even
the early stages of planning of defense and preparation for emergency, can
be demonstrated from this, and I am certain by no means isclatced, cecurr:nce
that has taken place w1th1n the last six months:

For some time the Aeronautics Committece of the Joint Research
and Development Board and the Armed Forces have been discussing airplane
and missile test centers, The Air Engineering Development Center discussed
in connection with that program called for an estimsted power requiremcent
up to a figure of 1,000,000 HP and more, Some of this has been discussed
in the public press. Wr. Hanson W. Baldwin, critic of "The hbW'Ybrk Tlmms "
discussod it in an article of that journal of 4 July 1947.

The basic argument or theses in connccttOn with.powcr reguire-
ments advanced in all the articles or discussions I have read is that
because of the large scale of the power requircments, such an engihecsring
center or centers will, of nccessity, have to be restrict=d in location to
an area where large hydroelectric projects have besn or. can be developeds
But this is a fallacious idea, It should be clear that if, 2s.I understand
is the case, a large part of the power requircments called for in thu
establlshlng of an Air Enginecring Development Center can bo uscd in off-
perk periods, that no power system wholly dependent ugon hydroe«leetric—~rower
resources, znd particularly run-of-river hydroelectric mower, is suiltable
for developlng of f-peak power withdut Jcopardizing the valuu of thu DOWLT
facilitics during peak periods.

But if we are to cnter upon a period, as seems likely to be
the case, of where all our raw material, our productive facilities, and
manpower resources are to be taxed to the limit to meet (a2) all our obliga-
tions 2zna commitments to our domestic peacetime cconemy, (b) our
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commitments abroad to help rehabilitate Europe, and (c) our preparations
for national defense and against possible future attack, then it follows
that we must make maximum use of what we already possess. '

In one area, in Chio for example, it would be a relativoly
simple matter to provide at scme peint a block of electric capacity of
as much as 1,500,000kw, if 1,000,000 kw. of that block were used off-peal.
What is more, none of that l,OO0,000 kw of capacity will involve any
additicnal expenditure for power plant, nor any apprecisble additionnl
personnel to eperates True, it will requiré soéme additional transmission
facilities to gather the capacity from the various sources and conecentrate
it, but such expenditures would have other major, and perhaps even more
'impértant, benefits from the Standpoint of naticnal defense and preparadness,,

For example, the transmission facilities referred to zbovo
mlght very well, if properly planned, provide not only the off-penk
Cﬂpacity for a major Air Engineerlng Developmant Center, but might also
at’ the same time be the answer to assuring continuity of power supply to
the whole area if we ever seriously undertake a program of basic industry
dﬂcentrvllzﬂtlon and dlSpbr31on, includlng the pl cmng of certain koy units
underground. h - R

Tt is quite possiblc that whet I have suggested abovwe gocs
further than merely providing for power as part of an aeronautieal program
but, after 411,the only sound way of handling the vitzl problem of .
aeronautical deeloment is part of the broader and the whole aroblom of
national defensee The concomitant power problem can also bust bt handled
that way. =

The eommittee of the type I have suggested is obviously badly
needed and the logical agenecy to help solve properly a problem of this kind.

. " 2+ The further development of the idee of régional organizations.——
The regional coordinating organizations that existed prior to the war ~roe
being continucd and many orggnlzed during the war continne to functﬂnn.
Most ¢ thalnly the practice is more widespresd now than prier to thé war. -
But it is imperative that this plan be ceontinued a2nd this Ay require | B
definite encouragement, stimulation, and in some casdss pid in developing,
proper coordination. One obstacle in mgny basos +to complete ccord3n1t*on
is the lnterstate DTOblLWo_

To ‘obtain optimum results it may be necessary to stimulate cortain
developments relative to transmission znd interconncetion, pOSolbIV gsn‘rﬁt—
ing plants and in setting up efficient smooth~functioning org"FlZ"tlon%.

The working out of this phase of the problem could well bo one of the func-
tions of the industry committee that I have proposed.
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3+ The development or restorations of margins of reserve.--The
margin of reserve in ‘generation- cap301ty oY capablllty which was above
26 percent in 1939 was dowr to-around 5 percent in 1947, and but for
some favorable factors would have been much lower. Even if nothing
happens to interfere with the carrying out of a program of expansicn in
the generation facilities of close to 5,000,000 kw per- year for the next
six years, that margin, on the basis of the best present estimates, will
by the end of 1952 still be only slightly above 12 percent. It is truo
that this is based upon an assumption of o differentinl betweer instelled
capacity and capability of 245 million kw; On the other hqnd, it gives
no consideration to retirement of lestlng capacity. It is estimatod that
as of 31 December 1945 there was in scrvice plant comprising some
6,200,000 kw of capacity which had been installed prior to 31 December 1920,
Thls cepu01ty'w111 obviously be 32 years old or more by 1952 and it is
reasonable to supposc that at least .a substantial percentage of that will
have besn retired by 1952 and’ greater percentages are bound to meet the
same fate with each year that clapses after 1952. Thus, taking into con-
sideration both the factors of unavailable capacity and rotirement of old
capacity, it is likcly that the percentage of margin of reserve in 1952
‘will actually be less than 12 percent. It is therefore all the more
~imperative. that the progran for the restoration of necessary margins now
under way be given the bonefit of every aid, stimulatlon armd encourngenent
so that it be breught to fruition 2t the earliest date possible,

+ ' The situation on: margins discussed above with repgard to genera-
tion isn't materially different in the field of transmission and in the
field of interconnection facilitics. Here, too, margins that have buen
developed over a period of perhaps 2 decade or rore have bean scverely,
infringed upon and the restoration to proper values is most essential if
preper coordlnatlon of facilities to prevent emergencies is to be carried
out. :

This may call for some special steps and some special organizaticn
It may be that special aids may have to be given to make possibla the
restoration of margins of reserve, pqrticularly in transmission and in .inte:
gonnection facilities. 4nd, hcre aga = committec of the type that I
. have indicated is bound to be of grcat ﬁnd p€rh1ps indispensable help in
working out the problem, It has been argued in scme gquarters that the
‘existence of this situation of loss of margin is ﬂdequute rCuson for the
development of parallel facilities,. Bub the true answer is, and it noeds
to be pointed out 2gain and again, that dupliecation is in riost tases not
the equivalent of enlargement: The duplication of facilitiecs involving
" nothing more than superpesition of new transmission 11n“~ and new natworks
over existing .adequate networks may bé the very th;ng that ngtlonﬂl geonony
.and mational defense can léast afford "if the degree of protection ipninst
emergency needed by the - country is to be Ttt?lned in the mlnlﬂum of time.
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4L+ The study of the idea of a geperal extra high voltage backbone
tie, particularly for the eastern and midwestern United States.——This
is not an entirely new idea, although it has mot becn mentionsd in the
last seven years. But in 1940 and 1941 while the country was in its
defense preparation stage, the idea of a high voltage grid covering the
¢entral and eastern industrial area of the United States was proposcd by
the National Power Policy Committee, and the job of exploring the possibil-
ities of suéh a grid was undertaken by the engineering exccutives of the
.power systems in the area, n the basis of using the sucecssful Hoover
Dam-Los Angeles line transmission voltzge of 287,000 volis, -1t was pro-
posed to construct tle lines connceting St. Iouis, Chiecngo, Milwaukee,
Detroit, Toledo, Indianapolis, Cineinnati, Cleveland, Pittsburgh, Buffalo,
Baltimore, Philadelphia, New York, Boston, and intermedizatc noints. It
was hoped that the studies of this proposal might show that, in addition
1o fts value as a defense measure for the emergency transfer of lorge
blocks of power from one area to another, such a grid might permit suf-
ficlent savings. through interchange of cconomy power, pooling of reserves,
interarca diversity, ot cetera, to go a long way towsrd justifying the
lorge expenditure of both money and materials that would-be reguired.

. - In order to explore this proposal in a thorough and practical
manner. from the standpeint of (a) actual costs of construction dncluding
the costs of connections between grid and existing systems, (b) physical
workability for handling normal and emergency power interchango, and {e)
evaluation of possible economy szvings, competent cngineers were sclected
from the staffs of tha power systems in the area and working groups were
sgt up to carry out. these studies, all under the general dircction and
auspices of the: engineering executives of the various vower systems involved.

, - Ong of thesc groups, under my direction, making an extensive study
of physipal workability, spent almost an entire year on network anslyzer
studies .covering both normal and emergency power-flow conditions, a2s well
as transient stability.analyses, Other groups made exhaustive studies of
the possibilities of economy interchange,inter-arca diversity, poaling &f:
reserves, et cetera, making use of. .operating records, production cost data,
and.other information freely furnished by -the various companies in the area,
All of these companies cooperated, along with the electrical manufacturers,
in making the best possible estimate costs for .constructing the over-a1l
grid, including the necessary changes and conncctions for ticing=in with
existing systems. ’

The results and conclusions from all of thesc studies, as’ sum-
marized and interpreted by the Committee of Engincering Exceutives, wore
presented first during 1940 in the form of -preliminary memorsmnda on
progress to Mr, Leland Olds, then Chairman of the Fedsral Power Com-
mission in Washington, and finally in 2 complete momorandum under date of
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13 January 1941, Among the results of the studies,; it was shown (1) that
the proposed grid would cost about $400,000,000 cn the basis of thon-
existing labor and material costs, (2) that’ inter- -area diversity and
economy flow would be considerably. less than first estimates indicated

and (3) that the equivalent costs of capacity savings ereated by the cr1d
would bc excessive ecompared with new generating plant facilities. It was,
thercfore, concluded that from the standpoint of eccnemy and national
defense such a grid would not be justifieds As an alternative; it was
suggested that a substantial part of the contemplated opurating and
diversity savings could be made avallable by extensions of existing inter-
connections between systems which could be made more quickly and at only
a small fraction of the $400, OO0.000 draft on national resources required
to construct the grid. . ‘

It was clear then, and it is even clearer at the present time,
that hzad 2 program like that been undertaken in 1941 it would have resulted
in a drain on the resources of the country, and particularly on such
strategic items as copper.and steel and skilled shop labor that the country
could not afford and that could not have been szllocated to the project
without some major harm resulting to other and more essential defense, and
later war preparations, Nevertheless, it is well to point out that the
sitvation today may not be the same as the one that existed in 1941, For
one thing, the extent of the development of the power load that has taken
place is beyond any that was visuzlized even as recently as 1945, The
present projected peak for 1952 shows a load almost double the actunl pealk
attained in 1940; plsnts, too, have grown in size.

Keeping in mind all the above, and further that there is at least
the possibility of embarking on a program of releocation of industry under-
ground, it is obvious that 2 new study of this problem is not enly in
order but is mest vital, It is apparent there is a good prospcct that as
an alternative to placing power plants underground consideration might be
given to placing none underground except thoss in very specizl situstions
and solving the problem by a program of further cxpansion of the nbove-
ground facilities, the restoration of margins, and the supplying of
sufficient interchange capacities between power centers so as to make
rossible the restoration in any one area of the complete loss of capacity
of its major generating center, Whether that can be done, and how, whether
higher voltages than those considered in 1940-1941, possibly up to 400,000
volts, might be used to advantage, will c2ll for complcte and most export
study.

But in working out 2 solution of this problem, to a greator
extent than in any of the other problems discussed, the industry committee
would be a necessary instrumentolity and tocl throuyh which to align the
necessary represcntation and the proper personnsl so as te mako certain
that the study was not only cempletc but practical .




5. Finally, it would appear a part of wisdom to project, and then
implement, a program. of stockpiling of power plant equipment, This might
very well cover turbine parts, both steam and hydroelectrig, transformers,
switchgear, cable, steel, insulators, welding and repair equipment, and
other equipment of a more detailed nature,” The exact specifications of
the equipment, its exact amount and its distribution, are matters that
again would involve considerable study. But that spare equipment has a
part to play in any program of mobilization for an emergency, or to prevent
an’ emergency as a result of bombing that can be as destruciive as atomic
bombing, there can be no question and doubt. Nor can there be any ‘
question as to the effegtiveness of such equipment’ in so minimizing the
effects of catastrophic action as to make them almost negligible,

THE RESULTS ATTAINABIE =~ °

_In evaluating the resuvlts attainable by a power-coordination program
suggested for forestalling a future emergency, it is desirable to keep
in mind that an adequate program should meet the following tasts:

" 1, Tt must be able to take care of any futuvre emergency.capable of
being. visualized., The emergency might come about as a result of an attack
or a war along any of the following forms: ' ‘ '

é,:;A war like the late war, but on. a much larger scale,

. bs  Thé war might be a duplicate of the late one, but with the
utilities, particularly the electric utilities, singled out for attack.
It,is now admitted by a great many people that a tactical crror was made
in the late war in failing to destroy systematically the DOWET TESOUrEees
in Germany, Hence it is presumed that this srror will not be repeated.

. Finélly, the emergency migh£>bc the development of an atomic
war, again with the utilities singled out for special attack,

¢ Any'of:the'above forms of Qmérgéncyzmight be accompanied byé'j
f, Gehéral'destrucfioﬁ éf:ihdustry,ror

., . .b. A condition in which industry is not generally destroged
because of either oversight, deeentralization, or relocation. underground, |

3.. Regardless of what combination of crnditions might have -to be met,
1t.would s¢em most imperative eithers A

as To be able to continue to carry on industrial production, and
particularly production of war and defensc materials, or
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b, ‘To be able to bégin to rebuild industrial nroduct1on fac1]1—
tles w1th an absolute minimum of delay.

‘In either of the above cases an adequate supply of pawer will
be . an indispenssble prerequ151te.

4s Well before the amergercy outlined in 1 above may. have to be met,
1t may be preceded by a condition that might be called a condition of
urgent preparation or defnnse, and this condition may last several years.
This may call for the meximum utilization of the country's resourcrs—-
material, plant capacity, and labor--and it will undoubtedly call for
increased quantities of power. : :

Measured by all the above criteria, how w1ll the program Tecom-
mended stack up?

Tt appears to me that the program proposed stands up very well,
Let us examine it,.

Without. analyzing further the basic reason for conclusicns drawn
and relying on the logic of the idess developed earlier in the coubse of
this talk, it would appear to me that the program proposed'w1ll definitely
accomplish_these things:

1. It will provide a committee of outstanding people trained in power
and it will give the nembers of this power-consulting group, reprascntative
of the industry, an unmatched opportunity to learn of the plans, ideas and
program for developing national defensc facilities, and for thd proparation
for any emergency that con be visualized, It will do this in a manncr that
cannot be improved upon--by continuous contact with the problems as thoy

‘develop and by utilizing the opportunity this offers to zbsort all the

1mplicatlons of the vquous influcnecing factors as thoy’qre developed.

2¢ Thisz will Taka rossible not only the taking of the maximum
advantage by +hl -wensulting greoup of the knowledge thus gained, in plan-~
ning, buildirg. and improving the power systems, and in developing measures
of protecticr for <hem, but will, at the same tims, make available to the
various nativrnzl f-Xense groups complete end rellablo knowledge on powcr
§0 necessary tcs @aCh of them to carry out its particular planning and work

“on the probiim of uefunso from the st&ndpolnﬁ of calling for the minimum of

naticnal resourcs

3, More specifically, this should be of incalculable aid in +the
establishment or restoration to proper levels, after complete exploration
and planning have beun carrled out, of:
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“a. Margins of reserves in power-system facilities. The rastora-
tions of margins of reserve in the various groups of power facilities will
make possible the initial expansion of the defense load., In addlition it
will make.possible ths absorption of the first shock of the loss of
capacity as a result of any damage to the indusirial system of the country
as a whole; :

b. 'The regional cocrdinating organizations;. and

. ceiAdditional ‘integration or interconnection facilities, Item c,
itrseems to'me, is particularly important and I will cite one more reason
for that in 2 moment, It may very well be that to bring this item about
additional legislation might be needed and this, too, cannot be carried
out in a hurry, Hence .it would appcar to me that in the case of this
particular item it is especially important to lose no time in getting the
job going. :

. The more complete and extcnsi#e coordination of the country's
power facilities will assure the ability of marshalling from one point to
the next, when and if -such extensive loss of capacity takes place. ’

As illustrative of how a system with extensive interccenncetion is
able to withstand without any interruption to service the complete loss of
a major generating station, I can cite the experience of an incident which
happencd at the Philo Plant in March of 1942, With the plant carrying a
load of approximately 300,000 kw, and at 2 time when thé normal bus rclay
protection was ecut out of service because of construdtion work going on,
an accidental grounding of the main high voltage bus caused a short cireuit,
which shut down the entire station. In spite of the resuliing complete
cut-off of power to nine 132 kw outgeing circuits, the entire lond was
instantly and automatically picked up by tho systén and its interconnections
without interruption to scrvice except for a ten-minute interruption to a
relatively smell load area near the Phile Plant, with o Joad less than
10 percent of the plant capacity, Besides the additional load picked up
by other plants on thc same system, contributions frem other interconnscted
systems were received from such points as Pittsburgh, Cleveland, Toledo,
'Chicago, Indianapolis, and Carolina Power and Light Company.

. Le A regional and complete program of stockpiling of éssentia} parts
-for +the country's power systems will be developed and actually acquired
and stored, o

Many of the emergéncy conditions envisaged will result in consider-
able damage to plant, line, and substation facilities, The stock pile of
“essentiasl materials available for call when the emergency occurs will make
" possible the relative quick.restoration of what may be a casc of even very
" bad damage. : ' . S

-
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5, Finally, it will furnish a group, with an encrmous background
of experience in working on this problem, that can be called upon for
planning and bulldlng up an organization necessary to carry out the powsr
program itself, when and if the emergency proper should develop.

6. All of this, and the knowledge that when the emergency davclons
help ean be summoned, and that when summoned it will respend,, will make
possible the handllng of the entire problem of power supply on the bosis
of somewhat lesser margins of reserve and, therefore, the maximum uwtiliza-

.tion of facilities and the use of a minimum amount of new facilitics and
”résources-in planning and building: to be prepared to carry out tho job.

- I believc that the program outlined is an adequate:program based
upon the assumotlons made and with sueh limited views of the future
problems as are available at the presecnt time, As the problems develop,
the thinking about them can more clearly dovelop, &3 the nature of the
emergency that will confront us becomes more elearly delineated, the idens

-on:power coordination outlined here can be expanded and modlfied. But

here again.if such change in thlnklng is to tzke place, it is a2dviszble
that it take place quickly, that is witb a minimum amount of lag from the

‘time that the change in conditiens has taken places This merely serves to

point again sharply to the necesslty of having =2 functlonlng advisory: com-

~mittee of. the type that I have suggested,: The tlmﬁ‘to'qrganlze such a -

commlttue is right now. '
COLONEL HORNOR- We have tlme for ﬂbout throc qubstjons.

;MR. SWAREN: You spoke of this study‘whlch was made r°lat1vv to thc
proposed large network and indicated that it was not feasible from an:

. -economic point of viow, Perhaps thet condition hes changed; .only anothor
Astudy can tell;y but stlill it will take money. If a new study shows that

it is not possible from an economie point of view, do you fecl that. it
would be justificd from 2 national dcfepse point of view for the Deparfment

-0f National Defense to supply that portlon of the funds bcyond the . ~vount

upon: which economy could be shown?

YR. SPCRN: Mzjor, I have thought’about that, 2nd I am not surc Fhnt

-question .can be answered intelligently by -a general nnswer, -uy bglief is

that the prerequisite to any answer of 2 question. 1ike that is the. :3vail-
ability of the information as to what might be the conditions Jtodays. T.-
might say this, that it would be an cxcellent ides. In feet, I think that
it is almest imperative that sueh a-study be.undertaken today, It will
take some time to complete that study. ®hen it is completed, it seems.to
me we will be in a far better positjon to.judge, first, whethor it is.

ﬁfaconomlcally feasible, a2s I brought:that out, and, sbcond, in -the lighﬁ of

the situation with respect to national defenSc——ou¢ thinking zbeut that .
problem at that timc--to consider ideas or proposals for bringing it about
independently of economic f@wsiblllty.
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One of the things that T believe we ocught not to do at any tine is

t0 use ocur resources-=when we are stroteching our existing resovrces to ,
the limit--to do things that will not in the long run contribute so much
to nationzl defense as some other things will when done at that partieular
timc. As an example, I think it would be tregic right now to dediente sny
of our manufacturing,. our manpower, and matorial resources to doing r~ny-
thing except to build up the power system.of the eountry, I think what

is being done today is economlc, both in the scnse that 1t is mootﬂn& an
economic need and that it is contributing enormeously teo improving the
national defense situation in the power fisld, It is impossible to think
that there might be a conflict between them.

A Durlng the war, as you know--and there must be many herc whe knowe
we kept our eyes an the principal objective, which was the use of TOSOURGES ==
dollars werentt being considered--the use of our rescurces, materizl, man-
power resources, manufacturing resources, to bring about the rost effectlve
resultss in other words, to use them at the point where the war would be
best promoted the prosecution of the war would be mest helped. I think
that on the whole that was carried out highly effectively., I think we are
in a defense state right now, and I think we have ne right to do anything
that is not going to contribute to the building up of power systems. Rut
a study of the type we are discussing I certainly thirk is in crder and
ought to be carried out.

QRUESTION: Do you think the government restrictions on holding
companies of utility eompanies that have been developed in the last 15
years serve to hamper the coordination of generating facilities? Do you
think you might add that to your program, relaxation of r@strlctlons on
interstate holding companies?

MR, SPORN: I think I have indicated that one of the major problems
that needs to be met is the question of interstate involvement which is
still bothering a great many companies, Certainly that is one of the
problems that necds to be cleared up, and it would help materially, T think,
to bring about more exitensive intserconnsctions.

QUESTICN: Mr. Sporn, your rocommendation as to this comrittee scoms
to have one weakness, in that it is to be advisory. Do you have any |
recommendations as to how its recommendations would be carrisd out in an
emergency?

MR, SPORN: I think so far as the advisory naturc of it is concerned,
that ean be developed as it goes alenge I don't think it is = very major
point as te how we start it off, I think the important thing is to start
a committee that is not merely another committee on paper,
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You may recall that I dwelt at length on the make-up of the committce,
I think more time neceds to be devoted, mere effort, on the composition of
the committes, to make sure that you really have a committee that knows it
has a job to do and has indicated clearly it is ready to go a2hecad and tackle
. that job, The cther phases of it will follow.

It seems to me that the planning of defonse and the planning to nced
an emergency cannot be done properly and intelligently from the standpoint
of utilization of resources in getting the most for defense perhaps in
proeportion to the limited resources that we have--and they arc finite and
limited——unless we have continuous coordinsticon between the two.

COLCONEL HORNCH: I want to thank you on behalf of the College for a most
excellent discussicn this morning. I think we 211 feel, if we didn't =lreadj

fael, that certainly the power 1ndustry is one of our maln con81dcratﬁons
for natlonul defenS@.

Thank you very much.

(17 Pobruary 1648--450)5 .
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