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EXAMPIE OF USE OF CHECKING CHART, PART II:
TIME SCALE OF ATOMIC ENERGY DEVELOPMENT,
ESTIMATING PRIMARY PILE LOCATIONS, SECONDARY
PILE LOCATIONS, ATOMIC DEVELOPMENT AUTHORITY.

Abstract

An approximete time scele for stomic power development
is projected on the besis of 1947 information. Then 2
technique for estimating the locations requiring primary
piles is developed. The rate of growth of elective power
preductior of U.S.A., World Hydro, U.5.3.R, Czechoslovskia,
Mexico, and Moscow are plotted. The tsblea sre prepared of
potential primary plle locetions. A map of proposed Atomic
Development Authority Regions 1s included.

Fraderick B. Wood



3. Time Scale fer Atopic Energy Development.
The General Elsctric Co.l has estimsted that a design

for ap atomic power plant c¢can probably be completed by 1953.
From this point one can make a rough estimate baged upon
previous industrial experience in ths introduction of new

industrisl equipment. Such & rough sstimste 13 tabulated in

Table 1.
Table I

Estimated Time Scale for Design and
Construction of Atomic Energy Plles.
Yesr ~  Stage of Development
1953 Complete design of prototype
1955 First operating trial plants
1960 Five to eight primary piles

installed by this time
1970 Rate of installation of primary

plles between two and three per

yesr. Installation of secondsry

piles under way

A rough estimate of the possible production of electrica)

snergy from atomic energy for the period 1955 to 1980 is
plotted in figure 6. A plant factor of 50 (380 kw-hr per
year per kw instelled capacity) is used. The spproximata
conversion factor of 1000 kwh per metriec ton of coal is based
on 9060 Btu per pound of coal and a plant efficiency of 20%

for steam plants,

1. (Documentation required for publication)



The following conditions are used in picking locations
for primery piles.
{1) Need for an extra 200,000 kw electric generating
cspscity in sn area of spproximately one hundred
miles radius. ‘

(2) Shortage of chesp natural power sources near the
ares.

The question of need idealistically could be approached
by examining figure 5 and picking out the countries with the
lowest per capita production of eleatric power. Practically
it is not as simple. For additional electric power to be =
soclal benefit in a particular area, the people of the ares
must be prepared for industrial expansion to use the additional
electric power. This means that only areas which are already
well developed industrially will be able to utilize primery
piles. However, secondary piles can b§ used in backward aress,
at remote mines, and at smaller industrisl areas to help
equalize the industrial development of the world, ‘

The total world productlon ef electric power is assumed
to rise exponentially like the raw materials discussed by
Dr. Bogbom, except when stopped by war and economic disturbances.
The electric power production of each industrial area or comtry
is assumed to start irregularly, then approach &n exponential
curve &8s 1t is going through its major industrislization, and
then continue to inoresse but at a slower rste after the area
attains a well Integrated state of industrialization. To
partially check this assumption, refer to figure li for totsl
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world electric power production and to figure 7 for some
sample arefs and countrles. The slectrical energy production
of the v.8.a.1 plotted on semi-logarithmic psper in figure 7
agrees &pproximately with the sbove assumption. The estimated
values for 1950 and 1960 are from the Twentieth Century Fund
Report.2 The U.3.A. has been doubling electric energy pro-
duction every ten years. The doubling period for the Moscow

ares approsched 3.5 years snd for the U.S.S.R.3’h

approached
7 yeors before the war. The per eapita output of electrical
anergy can bs used 83 sn estimate of extent of industrializa-
tion for determining i1f an area can still sbsorb elsctrical
energy at the maximum szteble rate of incressge. Per‘cipita
indicators sre shown in figure 8 for the Moacow systen.

As 8 pample region, conslder the U.3.3.R. It has been
shown that Moscow needs at least 200,000 dw additionsl
capacity. Simller data is available for Leningrad. It 13.
ostimeted that the Stalingrad, Chelysbinsk.3verdlovsk, and
Tomsk~Novosibirsk areas could use more than 200,000 kw addition-

al capsacity, but there the question of extent of other low-cost

sources of power requires further study. By study of figures

1. Dats from Gaffert, StiaE Power Stetions, 3rd edition,
McGraw-Hill Book Co., P. 5, .
26 219h;U.8.A. 1950-1960," Buglpess Week, supplement, April
» -

3. Data from Businegs Week, p. 113, Nov. 10, 1945.

L. Data from Acedemia Wauk, Electrio Power Devyelopment
the U,8.S.R., Moscow, 1936. ia
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Illustrations from;

15/18

Academia Nauk, Electric Power Development in the U,5.5.R. Moscow, 1936

Fig., No,
Source

Fig. No,

This Report
9 90
10 105
11 28
12 -

5/21/47 (replaced 12/11/58)

Fpr)5 llh 3015;’ 470/

6157

Title

Cost of hydroelectric energy in
the river basins of the U,S,S.R,

Comparative advantages of
hydroelectric stations and
steam-electric stations in the
principle aregs of hydroelectric
construction in the U,S,S5.R,

Cost of various fuels in the
regions of the U,5.S.R, Power
Resources of the U,5.5.R,

Power Resources of the U.S,.5.R.



9-12 lon hydroelectric costs, stean station costa, fuel costs,
and power resources, the Stalingred and Tomsk-Novosibirsk

areas can be sliminated as having plentiful scurces of low-cest
fuel. Howover, it should be remembered that the data used here
is from & 1936 report and changes in the situstion may require |

consideration.

5.

The other countriss of the world wers considered by similar
wethods to the extent that data was available. The suggested
looations for primaery piles are tabulsted in Tables II and IIX.

Table II

Areas which can Use Atomic Primery Pilles in the
Late Pifties,

(Area); (Country)
Copenhagen; Denmark (Research Center)

Chelyabinsk-Sverdlovsk Area; U.S.S.R.
U.3.A.

Manchester; England

Perias; France

Leningrad Ares, Moscow Area; U.S5.S8.R.
Puenos Alres; Argentina

Wien; Austries

Belglum

Brno-Plzen-Praha; Czechoslovakia
Birminghan, London, England
Marseille; France
Genove«Mllano-Torino Ares, Rome-Napoli Area; Italy
Netherlands

Warsaw; Poland

Glascow; Scotland

Madrid; Spain

Leningrad Area, Moscow Area; U.S.S.R,

1 Pigures from Academia Wauk, Eleotric P
%%Q_ E.Sts,E., Moscow, 1936. For 8 more 3%%;1 3 s%%
ese shou & supplemented by the dsta in the Bolshevik Atlas
{1937) and the current Five-Year Plan.



Table I1X

Aress which probebly cen use Primary Piles Later
than the Fifties,

Peiping-Tientaln Ares, Nanking-Soochow-Shanghsl
Area, Canton-Hong Kong Ares; Chins

Bombay Area, Calcutta Area; Indls
Hiroshime-~Yawata Ares, Osaks-Kobe-Nagoya Area,
Tokyo-Yokahama Area; Japan

Germany was omitted from considersation at this time.

Bo attempt hass been made to estimate locetione in the Unlited
States. In the case of Jepan the establishment of primary
piles is subject to restrictions to be established on

Japanese Ilndustry by the peace treaties. Most of the industri-.
a1l areas listed as: having need for primery piles leter than
the fifties are sc l1sted becsuse their industrislizetion hes
not been very significant to date.

There 8re some 8reas where slectric power 1s usually
considered in conjunction with some other activity. Where
irrigation is of prime importence, stomlc may not be as
desairable as hydroelectric power. In northern aress where
steam for heating purposes is obtained from electric powsr
plants, atomlic energy msy be particularly useful. Perhaps

it may be possible to use atomlc energy pilea primarily for

heating steam 1n soms places.

6. Secondary P Logations.
No deteiled analysls Is here attempted. It appears
reasonable that atomic energy could be utilized sooner in

Indla and Chline by the use of small secondary piles during



intermediate stages of industrialization prior to the stags
where primary plles could be utilized. Mining aress remote
from other power sources c8n make use of a;oondary piles.
The trend of regionsl migration of centers of minerel pro-
duction away from Europe and U.S.A. descrlbed by Dr. Hogbonm,
guggests that secondery piles may become in the mining and
processing of minerals in Asis 2nd Africa. Processing of
light metals auch 83 aluminum end msgnesium requires large
amounts of electric power snd may be developed in Asis dy

use of secondery plles.

T. Sumsmary.

If an internsationsl Atomic Development Authority is
astsblished, 1t 1la probable that the major industriel powers
would get the first primery plles. Such an allocation could
ba justified on pollticel reasons to establish a balaﬁae of
atomic power between the major powsrs, or on sconomio reasons
beceuse the major Industriel powers asre stlll lncreasing
degree of Industrialiiition, or regquire more elestric power
to meintain thelr degree of industriallzation with populsation
increasss, or confronted with rising costs of present fuels.
¥ext the smaller industris]l powers would have & chancs to
bulld primery pliles, follewed by the introduction of secondary
plles in hesavily populated countries in the early stages of
industrislizetion. The establishment of secondary plles in
Asis in the late sixties might expedite the industrialigetion
of Ckina and India upon & basis of mining snd processing of

light metals,









If no Atomic Development Authority or equivelent
internstionsl agreement is established, the location of
primary piles could become primerily & military problem .

in an srmement race,



. APPENDIX A - Supplementary Data on World Power Production

NOTE:

For tebulated dets see orilginsl copy of this paper.
References are listed, but not quoted, in this copy of
Appsndix A.

List of Roforenges
World Power Confersnce, Statipticel Yesr Book 1933/19hkl.
Egopomiat, (various fasues 1945-1947)
Business Woek, (various lssues 1945-1947)
Cenads Yesr Book
BTy
Rt GO

Elee al Wo
§an. 18, 7, pP. 135-156.

Academia Nauk %],gg;g;g Power Devyelopment e U.83.8.R.
¢ B;oscouul‘sj«) . in the '

P.G.4E. Co., B, G. & E. Progress, XXIV, No. 5, April 1947.
# Atlas of Powe of the R,, 1933-1935,
Hﬂ.ﬁﬁ)w_a_n_m 33-193

# "Power expansion planned in France,"
For Comm. W. 25:30, Dll, Lé.

Electrlcal West, 97:67-9 046

# Elec, R. (Lownd) 139:687, W 1 46; 139:726, W15,46
# Engineering, 162:41;9-50, ® *tB}46
* Electplclen, 137:1146, 025,46

M{%ﬁ S;gag Power Statlons, 3rd ed., McGraw-H11ll Book Co.
' p. -

# Reference not directly used in this report, but possibly
useful in making more precise estimates.



APPERDIX B - WOTES OF INTERACTION EETWEEN
" PHYSICAL AXD SOCIAL SCIENCES:

(Materiel roqulrin? further evelustion as to valldity
and signifiosnce.

The ocontinued advance of sclence and the socisl use of
specislization and & synthesis of the work of the specialists.
Western civilisation has prodmced meny specialists capadble of
anslysing problems in narrow fields, but difficulties have
been encountered in developing a synthesis.

The Economics 291 seminar this semester hes approached
the problems of synthesis by direot discussion betwesn specisala
ists in different 'ﬂold_l. This is similar to the procedure
used in the T.V.A. and appears to be the enly type of pro-
cedure suitadble for immedlate use, One might conaider the
present proscedure &s an smplrical process. Porhlps.sona
attention should be given &t the appropriate time to develope
ing & "working hypothesis" which would facilitste more
powsrful techniques of ocoopersation.
| The material whiech I Included in my report was chosen
to emphasize s continual change with time &nd incompleteness
of sany one anelysis or epproach, in an nttaupt to avold con-
tributing to the esteblishment of some new orthodoxy.
Mathematical methods of solution of differential equationﬁ
by successlve approximstions may be used to get a sense of
direction, but not be wrongly used as soms early soclologists
attempted to apply the laws of physics to social phenomens
without indicating a reasonable method of verification.



The following characterizations of the m&aning of
truth at three stages of Western civilization as stated by
Rosenstock-Huessy suggest some ldeas.

"Pruth is divine and has been divinely revealed.

"Truth is pure and cen be scientifically stated.

"Truth is vital and must be soclally represented.
However there are some 1deas in his writings that appear
quite confused.

Lewis Mumford has perhaps overemphasized the extent to
which the unbalance between development in the physical and
social sciences can be corrected by soclal control of schools

and by waiting for 8 genius.

From Vslyes for Survival:
p 122 ..ie....{s0clety)........it would endow
Schools of the Humanities and curtail Schools of
Technology. .
p 123 "This age ia still weiting for its new
Bscon, who will re-writes the Advancemént of Learning
with the human elements, which Bacon did not in fact
exclude, in s dominant rather than a subordinate position.
According to K.K. Paulev1 of Géneral Elestric Co., the
probabllity of a genius occurring in a generation 18 quite
smell. We may have to rely upon bringing together numerous
individuals who together form 8 %collective genius™ to solve

many of our problenms.

'genore Electric Rev. May 1941, pp. 254-261.

The Humspigt, April 1945, pp. 1-7.
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W. I. Vernadsky of the Academy of Sclences, U.S.8.R.
has given the following to think about:

The geologlcal evolutionery process shows the
biological unity and equality of all men, igg;ggg
snd his ancestors, Sinanthropus and others; thelr
progeny in the mixed white, red, yellow, snd black
races ovolves cefgelessly in innumerabls generations.
This ia s }aw of nature. In a historical ocontest, as
for instencse in » war of such magnitude as the present
one, he finally wins who follows that lew. OCne cannot
oppose with impunity the prinoiple of the unity of all
men as & law of naeture. 1 use here the phress "law of
nature® as this term 1s used more and more in the
physical end chemical sciences, in the sense of an
empirical gensraligzation established with precision.

The histericel process is being radiocally changed
under our very eyes. For the first time in the histery
of mankind the interests of the messes on the one hand,
and the free thought of individusls on the other,
determine the course of 1life of wenkind snd provide

atandards for men's 1ldess of justice. Menkind taken
as 8 whole 1s becoming & mighty geologicel force.

Thers srises the problem of the ef
8 in the inter of 1

gﬁg_ 8 . s new state of the blosphere,

whlch we approsch without our noticing it, is the

Perhaps we need somsthing more condensed, snd yet more
full of fundamental mesning than the typlical encyclopaedis,
The Encyclopasdis of Unifled Sclence msy be of considersble
value slong this line.

One phase needing attention is san interscience avalu-
ating progedure by which a physlical scientist may more

e8nlly check the relative merits of different points of view

in sections of the socisl sciences where there is lack of

1 “The biosphere and the noosphere,®
33:1, Jan. 1945, pp. 5y 7-lo. » ARexiosn Sgientist,

11



agreament between the speclalists.

There seems to be a lack of thorough discussion of
atomic energy problems in Amerlican Marxiet circles. Perhaps
@ new (or varistion of some existing) soclo-economic theory
needs to be introduced &8s s cetalyst to activate a vigorous
discussion. Perhaps Sorokin's concept of "trustees of publie
property” could serve as a nucleus for such 8 development.

Another study that could be helpful to both objectives
of the seminar would be » comparative study of Soviet ethios
and Hebrew-Christisn ethics. Some work elong this line 1is

being attempted by the Soclety for Religlious Culture.

12



