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FOREWORD

This contribution to NIE 11-6-56, "Capabilities and Trends of
Soviet Selence and Technology", was prepered at the request of the
Selentific Estimates Committee and the Office of National Estimates
for use by the SEC in the preparation of its draft of NIE 11~6-56,

The contribution is respongive to specifie questions or topice indicated
in the Terms of Reference, cated 3 April 1956 and is not intended ss an
indsapendent report.

Thls contribution was drafted ip CIA/ORR, and Informelly coordinated
by the EIC. The CIA/ORR dreft was distributed to the EIC representatives
of the YAC agencles, with g request for concurrence or suggested changes.
The suggested changes were either teken into sccount in the presant
revision, or noted therein. The limited time avallasble did not vermit

further coordination.
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B, Expenditures on Research sand Developrent

Soviet research and development expernditures fall into two main
groupings: 1) the financing of sclentific research establishments angd
2, outlsys for "mastering the production of new products" and for techniecsal
Inprovements and inventlons. Ths first group is thought to inelude the
bulk of the country's resecarch and development in the strict sense of the
term, which includes basic ard applied rescarch and its application to new
use3 up to the point of design a.nd’produetion englaeering. Secientifie
activity of this type :Lr.vthought tc be primsrily the concern of the Academy
of Sclences of the USSR and its affillates, and of resesrch establiihments
subordinate to the various minietries. Also involved in this activity arve
educational institutions performing research under contract snd those staff
nzmbers of educational institutions who have part-tims employment with any
of the various research establishments. The sacond group, which will
hereafter be called product development, includes design and production
engineering, experimentsl production, testing, prototype production and s
variety of associated activities. This type of activity is primariiy the
concern of the production side of the various ninistries.

The Soviets frequently éisclosge planned a:zxd/ or actual annusl
expinditures for scientific resesrch establishments. These inelude both
btuigetary alloeations and funds from the various ministries. It is believed
that these expenditures cover the Pirst group defired sbove. Tn 1955, these
expenditures were 11.6 billion rubles. The plen for the present yesr calls for
a L7.2 percent incresse in these outlays to 13.6 billion rubles. Over the last
few yesrs the series has shown a somewhat stesper upward trend than has GNP.
Generally, however, this category of expsnditures hes been about one: percent
of GNP,

Preperly, product development expenditures should be added in order to
2coplete the pleturs. To date, it has not been possible to accurately quantify
this category of expenditure but it can be defined and some gross idewa of 1ts
wagolitude can be suggested. Ure Soviet source states "....the princisle
iteel? of centralized reimbursement of the supplementary expensec of enter-
prises comnected with the assimilation of naw forms of production resalns its
nzening into the present time (1953)." Another amplifies this statenent,
inéiceting just what "expenditures Tor mast&ring production of new t:pes of
prediaeta” cover. These expenditures inelude th2 following:

c L e
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Gesign and construction of the article and working out of tech-

4,

mological processes of its manufacture

" l\}a

design, construction, snd working out of technological OCcess
of manufacture of speclal instruments and special appliances

3} vorking out and documentary preparation of norms for labor,

sxpenditure of materials and complilation of normative saleulations

4} testing of naterials, semifebricates, instruments and gopliasnces

Tor the production of new types of articles

3} cost of articles used as models (minus proceeds from th.ir sale

after use)

6) testing of experimental articles, including expenses fou correct-

ing defects revealed in westing
£P] modifying technical documentation upon transition into ceries
or mass production

3} replanning, modification, and sdjustment of equipment, :n
vonnection with organizstion of produetion of new types of
arbicles

%) difference between actusl and planned cost of production of

Tirst experimental mcdel for first lot} of this article.

The funds for thesse activities come from revenue obtained from one or
hoth of two scurces: 1) Pudget allocations s and 2} Revenues obtair=2d from
t2e sale of cubput. It would app2ar that the bulk of these activitizs are
earirally relubursed sinee aljl improvements and inventions of interest to an
satire breanch of industrv or of national importance as well as those for
wileh the ecost would have an unreasorable influence on the price of the
wroduet are surported by the budget. The allocations for these activities
2@ & part of those for Finsncing the Nationsl Econony. The Soviets sive no
dlract lodication as to the size of these expenditures. Within the eategory,
Flnsraing the Nasional Economy, the size of certain subcategories are snwounced
and cthers csn he estimated, leaving a residual vhich inecludes these oroduct
eraloprent eosts as well as several other types of expendltures. While it
L gt yet possible to differentiste anong the components of the regicual, a
suggestion of the magnitude of expenditures required for product developmant
en be galned from US anelogy. The 1957 US Budgst indicates that the
Separtment of Defense e¥xpendituces for product development (prototyper and
squlpnens for test and evaluation, facilitizs for experimental product ilon,

stendard supplies and equipment, used in resserch development and test activities)
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are at least equal to those explicitly lsbeled as research and development

expenditures and that they are ilacreasing substantially. Assuming 'bhat this
relationship is fairly Zypical of development work in general in this country
ané in the USSR, then, as a minimum, Sovist expenditures fé)r produc;
development should amount to another 1i~12 billion rubles in 1955. %his
figure fits reasonsbly within the budget residual noted sbove. On this
besls, total Soviel expenditures for research and development, Inclading
product development, would account for about two percent of Soviet (NP. ¥

Total US research and development expenditures, including those
of the Government, are estimated to have amounied to some 4 billion dollars
in the fiscal year 1955 and are expected to be gbout 5 billion in fiscal
1957. Agein using the relationshilp noted ebove, total US expenditures for
research end development and product development should correspondingly
amount to 8 billion and 10 billion dollers. Thus, currently, in the US
research and development slone accounts for slightly more than one parcent
of GNP and about two percent vhen product development is included.

Over the recent past Soviet supporting expenditures per sciz=mntist
have seemingly displeyed stebility, with a ratio of 5-6/1 existing between
support costs and scientist§’ wages. Assuming this stability continu:s
Soviet research and development expendituras can be projected for 1951
by epplying the estimated growth of scientific manpower to current
{1955-56} allocations for scientific research institutions. This procedura
yields a crude value in the neighborhood of 20 billion rubles for 196l
end reflects a growth rate roughly comparsble to that of GNP. Inclusion
of product development, on the seme basis as above, doubles this figure.

flecently, however; it has been rumored that the Soviets haw
drastically changed the salary structure for many professional and
adninistrative workers. The affected group 1s allegedly la.rée {possibly
several hundved thousand) and is said to include sclentists. A recert
letier in the Soviet press 1s referenced which specifically attacks iae
wag:: disparity between research and teaching scientists as opposed tc those

involved in production. If a reduction of as much as 50 percent in s:ientists’

®  Commithes member from the Depariment of State notes in connection rith
the ORR #stimate of Soviet expenditures on research and development that
"..eothe caleulation based on US snalogy introduces a very questionable
assumpbion~-viz. that the proportion of our expenditures for R/D and

for production developmen®; are the sams for the US Department of Defeuse
a3 for the nation as a whole. This might te trus by sccldent. To be
persuasive, howsver, statistics on US expenditurss for these types of
sclentific activity should be glven for governmeat agencies, private
industry, and educational institutions. Nc¢ doubt ORR realizes this ard
aey claim the® such statistics ar e very difficult to get; I can well
helisve the latter...... In any case, witkout having such s subsidiary estimate
the snalogy is very unconvincing and the results obtained for the USSE can
Y askepted owly on faith,”

-3 -
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APRERyES E,g;@‘%c'ga%ggg% ce@ across the board, it would mean a reductica of

sonething like 10 percent in expenditures for scientific research e3tablishments.
IX C. Effects of Soviet Economlc System*

It is not possible at ;this time to specify the distribution of Soviet
scientific research and developusnt effort as between basic and applied
research. Similarly, the available information does noct permit breaking down
Soviet scientifie research effort among nilitery, bssic industrial nd
consumer needs. It can be stated, however, that because of the litile
attention given to consumer industries in the Soviet economy, the orer-
whelming bulk of the effort is devotsd to military and basic indust: ial needs.

The complete control of the Soviet state over all phases of economle
and political 1ife in the USSR glives it the power to dirsct the nation's
activities as it sees fit. Through centralized Planning long term
objectives are established and effort directed towards their accomp .ishment.
Trie general situation applies to and rescts on their sclentific canabilities
as well. Research and developmeat, and the provision of suitable m.npower
are centrally directed and bolsiered by economic end other incentivis. 'The
benefits of the perferred prosition of sclentists relative to the majority
in the Soviet Union are negated somewhat by the ocnsequences of fai ure snd
by insistence cn ideological conformity in certain fields -- primez:ly
bilology and assoclated fields of study. However, in spite of this :nd the
difficulties and rigidities of Sovie: conprehensive planning on a n-itional
level, the Soviets have achieved rapld progress ir basic science an: iag the
applicetion of such knowledge to design snd production.

II. F. Strengths and Veaknesses %%
Soviet and US ecientific efforts in research and developme:t (in
the narrower sense) are roughly proportional to the relative gize o: the

respective economies. Ey contrast, scientific effort in production

#® Com:ittee member from the Depertment of State notes that " the first
paragraph pregents an undoubtedly true conclusion, but everybody kncws this
in a general way; what we need 1ig more specific backup for the propusition
that Soviet research ang development efforts are next to nothing in the

f1214 of consumers' goods. In addition, some considerstion should Y2 given
to the research efforts that are more or less directly related to biblic welfare -~
®.3c, 1n medicine, senitary engineering, etc. The second peragraph doesn't
sean relevant to the specific subject of this subsection snd in our view
teds to oversimplify the problem of estimating the impeet of planning and
1dzological control on the Soviet scientific effort.™

W Comaittee menber from the Department of Stete notes: ".... o« Inscfar as
thls discussion of strenzth end weskress 1z based Oon an analysis of scientific
TENPOWET s 00 e0e I think that ORR should present more specific quantitative
data ard a better analysis of th® qualitative espects of Soviet seieatifie
saowEr, "

OHR comment: It is Pelt that more specific data regarding the Juentitative
and qualitative aspacts of Soviet scientific manpower will be coverei in
sontributions addressing themselves to II E. and the first sentence in IT F.
of the terms of refarence, hence a0 attempt is made to discuss these aspects
1o arantar detail, ?

3
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activities, including product developmeni, show g markedly higher provision
of scieptists, including engineers, as compared with the US. With = non-farm
istor foree roughly 75 vercent «f anl o GNP of only about 40 percen: of that
of the U3, the Soviets have scme 50 %o 75 percent more physical scicntists
and engineers engaged in production work, i.e., nck engaged in resesrch and
teaching. Xt follows, then, thet for this latier groupy, any or all of the
following conditions eprly: 1) they are gualitatively considerably inferior
on the average to the equivalent 18 group, 2) they are being utilired in an
inferior fashion, 3) they are doing very wmuch more sclentist intensive product
development work, and/or L) they are needed in vrofusion to provide a
partial compensation for the lover productivity of the labor force.

To sowe extent their selection and incentive systems are regponsible
for diverting their best talent into the acaderdc and research fielés. Those
students with the best academic records are furneled into research zagd teaching.
Also the mometary revards are far more favorsble in these fields and higher
esteam is sccocded to those engazed In such work. At the seme time, the Soviet
desire $o increase eroductivity is marked. The increases in the industrial
labor force that led to large incressss in ocutput in the past are nos in sight
for the future excewt to the extent that the recently publicized militaxy
Persomnel. cuts are carried out and some fraction of the perscmmel re leased are
absorbed by Industry. Bven so s &2ins in cutput of the megnitude euvisaged in
their aprounced plans will still have to be accompiished largely by raising
the produetivity of the individus) worker. This pressure for increa.ed
produetivity scems to have been extended to scientific workers as weil,

Ths recent budget spesck stated that duglication of research effort
which exists In a mumber of cases must be eliminated. . The recent rwor
indicates thet implementation may take the form of vage cuts for ths research
scientist to redress the great disparity between the remuneraticn of the research
setzubist sad the production scientist. One effect of this leveling ahould be
to asccurage better men o engage in production activities. Another adfact
is the probable jmprovement in the morsls of those presently engaged in
profaction,

S S wenendeace op Trade

16 the development and menufacture of sclentific equipment sad instrue
meiis the USSR is spproaching s state of self-sufficiency. In the years follow.
ing vorld War TI, the USSR was th: principal customer of the establisied Fast
'”arf»m yiical and scientific fnstruments infustry. By 19’,’»&, hovever, Soviat

-
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ordera commenced to decline sharply in volume, and have since coitinued at a
very modust level. Since large biportation is not possible from other Bloc
sources, and has not been observed in noteworthy quantities from non-gloc
countries, it appears probable that Soviet production of scientiic equipment and
irsirumente is Teascrebly zdequate for domestie needé in most arias of scientific
activity.

he Soviet Sixth ¥ive-Yesr Plan calls for the establishrent of 30 new
instrument producing plants in the plau period. While the major emphasis in
their output will undoubtedly be cn production and contral Instruments suited
%o mechapizaticn and automatica of industry, the addition of thecs facilities
<or precision production will add to the capebility of the USSR 1o supply
4its needs for scientiftic instruments and equirment.
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IV. Soviet Capabilities in Research and
Tevelomment Related to EIﬁtary and
Industrial Technolg_g;_r_

A:.  Industrial Tec!mulogy_ :

On the basis of a survey of key categories, Soviet industr, broadly
spesking, appesrs capable of arriving at the same general fremtiers as the
advanced nations of the West. In thelr tecimical literature they g ve evidence
of being femiliar with mocern Lndlustrial techniques ang they are cajable of
sdapting and introducing these techniques, whether self-developed o1 borroved ,
into their rapidly expanding industrial base. However, itsould be remembered
that to a considerable extent Soviet progress has been msde possible by a
driving emphesis on exploiting and/or duplicating the machines and r:2thods
already in use by the West.

In addition, their irdustry 1s characterized by comtrasts ia tecbnology
since there is & much wider variationm in the extent of application o7 new
techniques among the individuel plants of an industry than occurs in the more
corpetetive industries of the non-Soviet sphere. Thus, on a comparasive basis,
Soviet irvdustry, particulsrly in Ghe heavy sector which hss received greatest
enphasis in their planning,can, in gerersl, be considered ss employi:g roughly
equivalent "best” techmology im ite new plant but consideradly lower "average"
techuology on an industry wide scamle.® As a result, the industrial :shor Force
of the USSR which is comparable in size to that of the U8 produces c::ly about
ore third the output.

‘his latter poimt 1s more & matter of economic interest, besring on

{avestmeny: ané over-all productios capability and does not relste as specifically

Commitiee member from JI8 notes inthis connection thet "USSR desicn
techaology 48 limited to 'best® practice comsistent with its Production
ol idty end in mewy instances campot be compered with products
= dent. TE will he nnted however thes suck products will, generally
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to the scientific amd teclmological cepabilities of the USSR, Nevertieless »
the bigh growih rate of the Soviet economy and their possible recognision of
the preblems of cbsolescence would tend to indicate thot the gap betw:en "pest”
and "averege” performance may nariow consiferably in the future. Curently,
‘wwever, and for the immediate Puture the cver-all lsvel of
technology in Soviet induvetry will remaim below that of the US s but it major
plants should conpare quite favorably with those in the US. Scmje exsiples of
the status of andi/or recert develements ir the technology of selected Soviet
Industrics (2lectronics, ratural resowsces , basic irdustries) and the improve-
pent of productivity follow,
1. Electromies

0a the basis of the variety and quentity of complex electronics gear
observed durlag the past five years, the more recent techmical exploiiations of
Soviet compoaente and equipment, ard occasional reports om specific irdustry
aperatlons, it is concluded that the USSR kas built up & relatively high level
of tzehpelsgical competence in electromics. Tt is apparent that wide variations
‘n profductlon methods and plant machinery continue %o exist between irdividual
plenbts. IS is kpown, however, that several facilities ave engaged in the
meputactore of specialized production machinery for sectors of the el:ctrumics
saduathey and thet some of these machines incorporate highly effective Ieslgns,
comparaile in every respect to units availsble in the West,

The Scviet electronies industry is now gble 4o mass=produce zub-miniature
tubesn and produectior of transistors mey have yessed the experimental wiage.
fn anelysin of sanple tubes npnd data on Soviet tube plants indicates thst the

e i

e Bl R BT
Approved For Release 1999/09/21 : CIA-RDP79S01100A000200050001-3



Approved For Release 1999/09/21 : CIABDP78851%004000200050001-3

vev tubes are compersble in quality to corresponding Americen tubes and thst
they are nov belng priciuced in quentity. Sample trsusistors are nst available,
tut Soviet teckmical literature suggests that production has passel the
experizental stage. It should be noted; bowever, that the United :itates
sass-produced sub-ministure tubes, especially for use in proximity fuses,
during World Waer II, and that transistors, which were produced in - he
United States in 1952, were probebly not produced in the Soviet Un: on before
1355,
2, Netural Resources

a. TPetroleum

The volume end quality of literatuwre pubiished in the USSI on the |
applicaiion of geological and grophysical sciences to petroleum exylorstion
atiest fio the comprehensive kaowledgs availsble to the Soviet petrvieum industry.
The chief gzologists of the Minlistry of Petroleum Imdustry of the 3SR bave
indicated that geophysical prospecting is widely practiced by the £rviets.
Grevisational, mgneﬂ;ic, and seismic method have been in uvse for se reral
yeers, end in 195% a radicactive method (probably the scintillomete *) was
introduced. 1T sppears thet the theoretical developmeat of geophys cal
methods of peirclevm exploration in the USSR is approximately on th: same level
vith that of the Free Werld. The USSR appesrs to be several years !ehiad
the Free Wordd, hovever, in the efficient uee and in the relative e: tent of
spolication of the more modern techniques,

The Soviets seem fully cognizant of the latest advences in the techmiques
of petroieum rtroduction throughout the world. FRussian boasts of tecmological

PO« R
=
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success, however, are at times nothing wore than referemces to product Lon
teclniques vhich have been applied for yvears in the US. Two examples >f
the above are hydravlic fracturing of the gzologicel strate to increas: the
Tlow of petrolevm toward tiae well. and contour flocding as a secondar:
vecovery system to inmcreas: production from fields where strats pressures
nre low.

e Soviets are curvently propmganilzing the use of three dr: Lling
vechnigues for vhich they elaim world leadership. The first of these is Lurbine
friliing wideh is used for 2 out of 3 wells in the USSR, The secand i3 the
use of ordinary water rather then 2 "md" a: o drilling fluid. The +} Lrd is
dual-vell drilling or the simmitansous drilling of two wells with one Irilling
rig., While it is true that these three tecimiques are far more widely applied
in the US3R then in other areas, peculsrities distioctive to USSR geo: gy have
caveed thalr uer to be empbasired. Turbdine drilling is ideally suiteé for
hard rock drilling, and waber is the optimin power #luld as well =8 a suitieble
driliing fluld 'mier these conditioms. Tts effectivensss can be Judgel by
cosparing USSR snd US experience woeder similar gzological. conditions. The
vate of panetrslion of the turbine drill unier her? rock conditions ir perhaps
2 to 3 tias thut of the votary tecimigues used in the US. However, ¢a the
basis of over-gil effectiveness in the utilizetion of their equipment ke
foviets lagz behind the US by scme 30 percent in meters of vell drilled eamually
per rig since tieiv "on bottom" drilling tiwme is »ocughly 10 percent o: total
vig time walle (B experlence is sbout 40 percent. Under soffer rock ¢mditions
wow Soviets combtinve o ewsloy the more convenbionsl rotary drilling t2chniques,

w i -
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Receat U8 intersst in Russian advances in turbine drilling centers arcund turbine
desiza ard the possibility of combining the Russian furbine with US darill bits
For special applications vhere hard rock is encountered.

o3 the fleld of refining, the level of Soviet technology cen aot be
Judged an the Tesis of & comparisom with Free World teehmology. Free World
refineries, in general, sve designed to maximize the yleld of aviatios gasoline
end motor gasoling fram erude oil. This 1s not the case in the USSR vwiere
exphesis io placed on kerosene and diesel fuel yilelds. In limited areus
vhere comperisons are possible, the Soviets appear to be well versed 1a the
latest teckniques and to be carrying out advanced r:sesrch on problems pecullar
t2 thelr orerations. There is stromg eviderce however, to indlcate thit
2fining losses are considexably grester in the Soviet Union than in tie US.

L. Cosl

Tha Soviets claim that their ccal industry is the most mechen: zed
branch of tie mtiml economy. The development and use of combines, vhich
cut aad loal conl simvltancously without blasting, bas been a significrat Soviet
accomplistzent srd they bave econtributed greatly in raising coal output. While |
oot & unicue Soviet dévelopmnt s designers and engiveurs have designed and
bullt satisfactory coaibines (eutter-loeders) for mining seams of mediun. thi ke
ness, a3 weil as conveational cutting mechines, mcbile losders, serape: 3, 1elt
converors and lacge mine locomotives. Roecent efferts have been devoted to
sreating asv combines for mindng thiek as weil as thin seams ,Amechanice; L
propping ané. improving other types of equipment. Special emphasis is baing
laid cn the machiasery mecesm for complete mechanization of coal miniig, which

was Lo be Jpiroduced at 200 vorking Faces in the major coal basins by tihe end of 1955,

W1} =
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I oxder to cope with the ¢ifficulties of mindng thick snd. steeply
piscaing seems of eosl, a new hydraviie method of underground mini g was bried
in 19%2, aprzrently with success. A hy@romoniticr directs a Jet of vator under
il pressure against the cozl fmes. The coal is broken and carricl avay by
the water through steel troughs %o a crusher snd is then pumped to she surfece
wkeve it is dehydrated. I 1s claimed that ons hydramonitor ean r:ove up to
200 teme of woel per shift and cubs costs by more than 50 perceat o wpared
with other methods.

For strip mining the Scviete bave been uufacturing and procuring
from the Bloc a leyge volume of varicus types of equigment, ineludi: g mmgsive
bridgetype dredgers, draglives, bower excavators, bull dozers and ¥ ecks.

In Oetober 1955 1t vas aumowiced that the most powerful walking excurator in
Ghe USSR hed been tested at & strip mine in Fast Siberia. This excsrator,
velghing 1,500 tons, has & 65 meter jib ard scoops 20 cubic meters o’ earth
&t 8 tine or zhout helf the capaeity of the largest made in the USA.

3. Bssic Iodustries

ae  Sheel

fleneraily, Russisn steel making tochnology is om @ par with leading
Westera aations, iveluding the US. Tie results obinined by the appl’ :eticn
of echoologieal sévancements o the various metwllurgical processes have had
2 sizaificant impact on product quality ani om produstivity ip the S:vieh steel
ivérséry. Wkile most new steel plant techaclogy is well lmown to &l advanced
ircasbrial nevions, they seem willing to alopt new iechniques on an :mbiticus

e,
k3
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The application of new tecmology to different segments «f Soviet
Tarrous metalluwrgy has varied narkedly. Russisn effort hes been ¢ ireccted
priwarily to blest end oper hesrth furnace processes and on high temperature
alloy steels much of wiich is vsed for militer: mpplications, whilz in canparison
rolilag mill and finisudng lime techmology have been permitted to lag. The
emgmsls has been on obtaining meximm wreducticn frem their pever iron and
steel meking facilities. Om the otker hand, the failure to Smprov: finishing
equigrent hus vesulted in less variety of fipished products to sexve specific
spplloations: than is the case ia the US.

Baut Soviet bisst furaace technology cowgmres faversbly with that
of the U8, Probably the outstending acldevemsnt lms been the inte pation of
new bechnolosy a% Magnitogorsk. Hewe the interplay between cleansd. coking
coul, 2 selt-fluxing sinter mate of 85 to 90 percent » top preassure operation,
uwgehenization,; and conuvtent blast Eima.ﬁmtioxn bes resulted in viat is
belizved to be the most highly produstive blast furnaces in the wvorld.® Tn
steslmaring, tectnology hes sdvanced furthest in the application oi oxyzen in
apen hearth furnsces. Other spplicstions of pote are the extensive use of
chrrare-smgresite refractories, the large size of furnaces, use of the con-
luous casting process, vacuum melting, and pierns to introduce the oxygen
CORVRT T TIGCeSS .

The Magritogorsk and Rumnetsk combines snd several others are quite

the egual of the best 1 the US in terms of ouiput of iron swd stesl per unit

& Commitbes menber fram JIC gquestions the use of "believed” in the sertence
and svgpests using "claimed ™ ORR has reports frum wyn-Blot cbservars which
supoors the bellef,
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of productive capacity. Investment for techmologicel ifmprovements at these
;Mdentz e been unstinted in a canscious effort to outstrip the best plants
in Bhe wordd and to serve as models for other Soviet steel works. Oulput
aer worker at Mugnltogorsk is; however, twice the industry aversge; in tle
W8 the differentlal between the "dest” and the "average" is substauticlly
wrrawer. Thus, e muwh higher level of “average" technology is indicated
in bz (8 for the industiry as a vhole.

0. Elsetric Power

Tn 1954, thermal. power plsnts in the USSR used 15,000 BIU per kilovatt
our.  Themmal electrle power plaants of the US electric ueility industry wvere
at this afficiency level in 1948-1649. Thvs, 2 o3t comprehensive index of
aificiency of thermnl electric power plante, the fuel consumpition index, indi-
cabes that o the USSR average practice lsps * behing that of the US by a period of
16 years. 'The Soviets claim that 1n 1954 about one-third of the caprcity of
thermel slesctris stations was m:emting on stesm of ulgh parameters, :.e., in
-suhuqf srder of 9O atmospheres (1350 pei) and 500 degreezs Centigrade (950
degreecs ¥ ). Aooub two-thivds of the capacity of the US electric uti ity
indnetyy ¢perates with steam of sbudlar high pressurzs and btemperaturs,
Ther bighest sSecm pressure utilized in the USSR at present is 170 stowspheres
while dn the VS pressures of nearly twice that magnitude are deing ut: Iiced.
e of the goals of the Sixth Five-Year Plem is to pub ianto operation by 1960
a2 wterm turbepenerator with a capacity of 300,000 kv operating wmder :tean
pressvae of 300 atmoapheres.

In regard to trapemission of electric power, recent applications of
3uviet vwechnoiogy surpass that of the US with respect to length of trumsmission,

miteren vhillived &l power losses sustalved. Thay ave, however, lagring
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behind the US in the develomment of trensforwers snd control and relsying
deviess. In gomerel » 4% would seem thai Soviel technology in the trsamdasion
of puwey equals or may cven surpacs that of the US, In this respect; it should
be nobted thet their techmologicel developmaats ave iafluenced by provlens of
scononlc geogrophy that are pot Foced to the same degree by the ipdustry in
this country, bence it should not he inferved thet these developments ave
bayod the capibility of she US Industey or thad they would e econciically
Peanible ia this couatry.
Considleving all factors, 1% would scem that the US leafis the
Soviet Uhlon in elestrie wower genaretion teshnology by some five Years at the
prasext Sime. This gap oo been nurvoved considerably during the pess 10 years
amd mey Ve reduted somewhed Ffurthes during the 8ixik Five~Yeor Flan.
L, Twprovomsens of Productivity
R Automebion svd Mechan$zebticn
In terie of systemetic kaowledge about subomation the USSR s et lgast _
lept pace with the Vest. 4 survey of the Soviet industrisl applicaticns of
subaestion ant mechenizmtien to dete democnstrates that they bave placed
prieity on seloeted industrial applicstions. The Litersture indicates that
they ave not eatiaficd with progress to date. It is apperent from their
Glscusalons thes the Bejority of ezistlcg sutometic iines were set up hHy
tying Bogether swisting machines by traanfer weehenlzns of verious types.
I the profuction of motor vehicles » dncluding trucks, subomasios has
Iroceeded extensively in bobth countirles with the USSR trailing the US in the
exbert of application for the most 28rt. In st lescst one agpect of molor
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velticie production, i.e., piston manufacturing, the Soviets have gor 2 further
iu smrbometic Vandling than Amerdican meoufachurers. By 1951, they hel built
anf, were opereiing an automatic plant for the production of pistons. This
plerd vas described as aubemmtic from ingot to pechkeged pistoms. A eccud
Line; parallel to and with lwprovements on the firet » vas installed wmd
opareting by the following pear. On exemining the plans for these . .nes 5
Arrericen menufucturers at that time indicsbted that they could not ec monically
20 as fer in elimineting transport labor becmuss they could not enfo - ce
stendaréizaticn and centralized comtrol of model changes as could th - OuSR,

Durins the FADth Five-Yeur Plan anti-friction bearing outpu! in the
USSR increased over 200 percent. A substantial portion of the imererse resulted
fioray bz wodernization of older types of michinery and the establish sat of
semi-automtic and sutaretlic lines. Semi-automstic lines vere creat:1 by
insgtelliing nev comtrollers m the machines themselves ard 8dding o uisyors and
other entamatic handling squipment. ke Pirst fully automatic 1/ues Por
roller beerings with nev gpecinlly.dec’gaed tools ard complete ‘ransé:r equip~
sent bebvesn meohines wenmh iuto cperation late in 1955. Thi. automat o line
is set wy to teke forged perts of o siv-inch diaveter condc 2l roller eaving
aud pexform awiomebically all the cupei's tlons of wschining, grinding, eat
treating. testing, assembling, lubricafing and packaging .

During the 1956-60 pewiod, additionsl semi-autimatic lines a e o be
cateblisked using existing machinery. Plans for construction of the rully
vutomatie type line are not Xnowm. Over-all, the indicaﬁ;ms are thai{ the
IBER 15 counting on sutomation to iseresse the productivity of lsbor ® ¥
reducing mteriol-handling, as well as by the applicatior. of copy devizes

sl eher pessuIs, :
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b. ‘echire building

Sovint ebility to desisp and build wetalworking machinery . s believed
to w2 equal tn thet of the US. Intelligence drawvn from Soviet technicsl
Jouraals, exploitetion of Soviet.manv:Pactured vackines, and observaiion of
maenines ab trade fairs and Soviet plants shows thoey ave bullding way models
equivalent to our latest types of hydramulic and electronic-controlis 4 machines .
Fhotoelazctrie controlled mechines beve also been under development curing
the past five years., The electric spuark and ancée-mechenical methods of
metel removal are being used more extansively then in the US.#* Research and
appiicetion of high speed cutting with ceramic tools also is further advanced
in the UESR.® -

Puring the past few years a large variety of sdvanced type sachine
tools were designed to be produced durdng the Sizidk Five-Yesr Plan. These
include wachines incorporating the laitest type of subtomatic tracer cumbrols.
Analysin of the specifications of thease mechines, sz glven in Soviet technieal
Joursals, indirates that they sre comparable to advanced US designs :ow in
yroduciion. Soviet production of precision mackire tools such as Ji:; borers,
and opiienl profile grindsrs is atill meager althcugh Inereased prod tion of
auch machines s within their capabilities.

lany modern techiiques of metelvorking ard metel fabricating sra

used In Gthe USSR, TFor exzample , gear rolling, i.e., forging of gesrs by rolling

® Comad shee aember from JIC gquestlions the accuracy of these statemeris
suggratly & reviev of US accomplishments. ORR files indicate that ilhese
beckiuiqos were accepted and introduced invo preduction lines earlier in
the VESE snd ame extensively latroduced into the Satellites 8ls0,
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testh om metal blanks or bars, is performed on & production basis ''n the
U35R to a greater extent than in the US. Induciion bardening, hesi: treating
and flaze heat treating as well as high speed trepauning and halia;%‘c velding
are Turther oxemples of modern wetal fabricating jechniques which sre being
used in the USSR slthough the extent of use of these techniques in he USSR
as comgred Lo thelr uae in the IS is wkmowa.

The over-nll level of Soviet technology in tke building of heavy metsl-
Torming machinery is not clear. Whether such henvy specilal-purpose machivery
an larpe skip mdlls, long spar will, heavy forglng presses or large extrusion
preeges canparable to those currently 1a use in US sare actively in use in the
Soriet aviation infustry is unknown. That the Rusalens exploited both captured
Geran equipmat -« heavy forging and extrusion presses -- and retained Cermen
angineers exporienced with such equiywent is well known. Presumably the Soviets
now heve the capebility to prodvee and ubilize sprelal-purpose machiaery if
they sc desirve. That they were shble o reach high production on the MIG
geries of jet fighters without the aprlication of such squipment is < orthy of
comuent. Whelther they now have availeble lavge Lorzings and thick » 1led
skins for use »n the more recent designs -- Bafger, Besr, Bison, Cam:1l, Farmer
and Flasalight -- 1s open o speeculation. In general, hovever, the 7 35R follows
the Bavogeen airvcraft deaslgn preciice vhick invelvas the use of gene:r:l urpose
tools dm the meaufacturliog process. U pructice kae been geared to & councept
of repid bullli up afver D-day with mox: emphasis oa speclal purpose tiols.

The technologleanl. level of the Soviet agrlealbural mchimry induatyry
ams lzproved meckedly in the 1950-1955 period in a nuwmber of the larger plants.,
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Several dozen new, highly efficient aviomatic mechine tool lines are sclueduleﬂ‘
for inztallati:m 1in the sgricultural machinery industry for the produ.ction of
spare parts aw' components, A few are already coerating. By 1960 5 Lhe
overr-all level of techwology in this Soviet indvatry will rvemsin helew that
of a2 U3, but the major plents should compare quite favorably with thcee im
the 113,

©¢. Shipbuilding

Yhe large expansion since World War IT of the Soviet Ravy and the
recers additions to its merchant Zleet was greatly fmcllitated by impeoved tech-
aiques du shiphuilding. Along with covered asserbly facilities they have
adopted the sectlonal assembly wetiaod of bulldine svlwmarines tankers und other
types of small vesseis, Probably their greatest over-all advance hag be:xn
In tke Dleld of standamdization of desian of vessels and equipnent. ‘this not
anly rade feagible series production of many types of vessels but it permitied
comperent standnrdizstion and tkerefore the mass production of compon-ats
Shet could be vaed by maxy shipyards in many desligns.

€. Product Develoment Isad Time

Comperstively, product development lesd tims , that 1s, the time
elapsing between initiation of Geslgn end the beglwming of series proéiﬁction ’
do La: Boviet Union seems not o heve been influenced szo much by fact s relating

o peraomael, freilities > equipment or techmicuec ss it has by those releting

to plaa, declsiom and risk. Thic is perticularly true in the developuent of

- 19 .

Approved For Release 1999/09/21 : CIA-RDP79S01100A000200050001-3



Approved For Release 1999/09/21 : CTA 57100A000200050001-3

military wveapsn systems and components. Such developments are, of course, governed
by the acceasity of maintaining streteglc compersbility, if not supsrilority,
anil st be geared to the pace set by & potentiel sdversary. In this respect,
the Soviet Union over the past decade has been Ir the yosition of a nation
trying o catch up which simplifias to soaw extent the planning aspects of
their develop:snt problen. Two defense related industries, the most affected,
in gererzl, by techaological advanace, are the aircraft snd electroni:s industries.

in aireraft, the Soviets have bed marked success in compreszing
profiuet develorment time. FPor exsmple, it is gemerally thought that Soviet
lead tire oa Ve Bison heavy Jet bomber wes sbout four years as compuredl
with about eight years for the RB-52. Tu develoning and producing other
aireraft, their lead time has elsc been considevahly leass than that of the US.

‘their success 1n this reszpect has beer lzrgely due to an ability to
follow taroush without delay on high priority projects end their wiliinguess
to take Mortests and risics such as those attendsvt upor starting sexles pro-
duction wefore all features of the prototype have been completely tesved and
svalvated. Also, the tim: to resch Bigh volume cuiput bss been shorisned by
holéing Jesiga changes to a minimum and by using £5 few different mabt rials
a8 poasinlsa, by limitlng the desig of parts and conmpouents to the mi imum loads
wwl funciionel requivements and by designirg to mawimize the use of & zz* akillied
Lebor emd to elimipsie bottlenecks in capital eguivment and scarce sk‘lla

The ixformation svallable on the electromics industry is neither
suffisient nor exact enough to allew specific comparisons between the USSR and
the U8, The time inberval prior to production, even for similar projsets, will

7ary widely in both countries, i equently depending upmn & number of intangible
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copsideretions. lacking the means for obieining the necessary detal’ed
informelion and the meana for complet: anclysis, it is doubiful that any
ccm:mﬁmn basad upon specific case kistories would have much significance.
There ave, however, some inown fectors which would appear to hawve a tenring
on this subjech, and which are diffecent between the 1S and the USSR,

idke irdusirial producticn, the Soviet elestronics research sné
developssut effort is scheduled 1n accordance with an official plen. The
existance of & plan will tend to reducs the frequency and.. magnitude of project
channzs and, az a result should reduce the delays aorzally caused by such
changesn. Also, there are inddications that the Soviet electromices prciuct
deslgn and development prograr tends $o go furtker than is usual in the US
towsadds The use of standacdlzed subssszmbly wmits snd components. Depending
on tle Gegree 4o vhich this can be dons, a significant saving in time can be
realisgi.

i bhe other hans., the rigldlcy ivherent v an officiml R ani D plan
w31l in come coses prevert useful comtributions Trum "upsuthorized” gooups.
Thig systea not only eliminates incentive for muck self-initiated devolojmont
vork of @ spontaneoua nature, hut freguentiy pravent the expsaditure of
effort on usetul project, st lesst until sone sduivistrative plamer bas

inelwied the product in 2 plan.
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