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THE SOVIET ATOMIC ENERGY PROGRAM 

THE PROBLEM 

~ To estimate the current status and probable future course of the Soviet atomic 
~ergy program to m.id-1966 . 

. I 

SUMMARY AND CONCLUSIONS 

NUCLEAR WEAPON CAPABIUTY 
1 

1. Weapon Capabili tl/. We believe that 
nuclear weapons are available for delivery 
systems which we lmow to be in the So­
viet arsenal or which we e.sttmate to be 
under development. However, many of 
th~ weapons probably are not of opti­
mUm design, and serious gaps In the So­
viet kriowledge of weapons effects for cer­
taih military applications may exist. 

[ ll we estimate that u...., weapo) 
r&.Iige from fi.ssion warhead devices yield-
ingC 

i J to tliermonuclear warhea~ yield­
ing( 

! '.l We have rellable reports 
Jf short range army support weaPQns of 

I 

low yield, some of which may well ·have 
b~n tested. We must consider also the 
poJ.sibility that there are larger yield 
bmnbs in stockpile although such devices 
have not been tested, and therefore, the 
Soviets would have reduced confi.dence 
!n fhe yield[ J 

c 

l (Tabla 6 cuul1, 
and Pti.ra.s. 99-118) 

FISSIONABLE MATERIALS PRODUCTION 

2. Uranium Ore. Available evidence con­
tinues to mdicate that the Soviets are 

[_ 
T8 11'1700 
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expanding both their domestic and sa tel- 5. Plutonium Equivalent. • Two majpr 
lit;e procurement of uranium ore. We plutonium'-eq~valent production sites 
estimate that by the end of 1960 the So- have been identified in the USSR. The 
vi~t Union had .procured a cumulative earliest and largest .Is located near ! 

total of about 130,000 metric tons of re- Kyshtym in· the Urals and the second is 
co~erable uranium. As in previous years north of Tomsk in Central Siberia. The 
th~e amounts are considerably in exc~ atomic energy site near Krasnoya.rsk, and 
of ' the recoverable equivalent uranium · possibly the site at Angarsk, could also 
metal required to support our current include some plutonium-equivalent pro-' 
estimate of fissionable materials produc- duction facilities, but available evidence 
tioh. (Table 3, and Paras. 50 to 55) does not confirm the existence of such 

. . 3. ~ranium-235. Two gaseous d11Iusion facilities at these sites. (Paras. 64-67) 

ur~um iso~pe- separation plants have 6. The available evidence leads to differ-
been Jdentifted in the USSR, one at Verkh- ent values of Soviet nlutonium-equivalent 
NeYvinsk and :the .oilier at Tomsk. A production.( · · 
probable third plant is located near 
Angarsk in the Lake Baykal region 
However, we have been unable to confirm 

I 

U-~35 production in this area. We be-
lieve that no other large gaseous d11Iu­
sion uranium-235 plant is currently in op-

' 
eration in the Soviet Union. (Para. 57) 

4. We estimate that the Soviets produced 
I • 

the 1 eqwvalent of 76,000 kg of weapon-
grade U-235 by mid-1961 and that the 
cuniulative total will have increased ·to. 
about 285,000 kg by m.id-1966.3 (Table: 
4. p~e 21.)[ 

158-03) 
; 

J ~rara. 
---:-i --:-. .. .· . . . 

I See page 18 tor the vtew or the Assistant ChleC of 
Navai:Operatloru (lnteillgen~), Department of the 
Navy.: 

I . 

TS 117700 
I 
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i • See page 21 tor the new ot the A&lllstant Cbiel 

of Navlll Operations (Intelligence), Department of t """ 
I 

' 

POSSIBLE ALLOCATIONS OF FISSION­
ABLE MATERIALS TO WEAPON STOCK-' 
PilES . . 
10. We believe that the long-range strtk- ! 
ing forces. have been given the largest : 
allocation of fissionable materials, and ' 
that at present the Soviet weapons stock- 1 

· plle can support massive nuclear attacks , 
against targets in Eurasia and North : 
America. · In view of the large allocation ! 

estimated for the long range attack -
1 forces, and the siR and nature of the 

overall materials stockpile, llmitattons i 
are imposed on the numbers ·of weap- i 
pns available for· other air, ground. ~ 
and naval operation:s. These limitations 
necessarily affect military planning. 
However, we consider it linlikely that the 
availability of fissionable materials for l 
nuclear weapons is a factor which in it- I 
self significantly limlts Soviet policy. 
We have estimated a considerable growth 
in the Soviet fissionable materials stock­
pile which should keep pace with the esti­
mated growth in Soviet missile capabili­
ties for long-range attack, and also ease 
the limitations noted above. (Paras. 
138-161) 

NUCLEAR WEAPON RESEARCH, DEVEL­
OPMENT# FABRJCAnON AND STOCK­
PILING 

11. Re$earch and Develqpment. The So­
viet nuclear weapon research and devel­
opment effort has remained active since 
1958, as evidenced by 1960 photography 
of the weapon research complex at 
Sarova and~ the Semipalatinsk proving 
grounds, and the resumption of an ex.: , 
tensive test program in Sep~mber 1g61." 
Recent analysiS of 1959 photography in­
dicates that Kasll is another important 

'f8 ll'l'i!JO 
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and active Soviet nuclear weapon re- ity installed by m.id-1966. (Paras: 32 
search knd development site. Other and 33) 
sites at Which some research and develop­
ment is \being conducted include Nizh­
naya TU,ra and · probably Krasnoyarsk.$ 
(Paras. ~8-98) 

12 .. Fabnpation and Stockpiling. We 
have identified nuclear weapon fabrica­
tion· and1l national stockpile sites in the 
Urals at Nizhnaya Tura and Yuryuzan. 
Kiasnoydrsk in central Siberia is prob-

. I 
ably engaged in fabrication operations 
and may klso be a stockpile site . . · A.t-least 

14. Marine Nuclear Propulsion Systems. 1 

Soviet reactor technology indicates that 
late 1957 was the earliest date that a nu­
clear propulsion re~ctor for a submarine 
could have been available for installation.- , 
Pressurized-water reactors are probably 1 

being installed in all nuclear submarines 
currently under construction and we be-

. lieve that the Soviets will continue to use 
this type of system for the next five years. 
(Paras. 34-36) I I . 

three, and probably five, national as- -· 
' . sembly apd stockpile sites[ J 

sites for the Long Range Aviatton ~L.t(A) 
at arctic ~taging bases, and more than a 
dozen ailiield storage sites have been 
identified.! While . we have no firm evi­
dence of 1 operational nuclear weapon 
storage facilities except at LRA and a few 

I 

naval airfields, we continue to estimate 
that. such! facilities are available to the 

. I 

Soviet tactical and naval aviation, to the 
I 

naval sur~ ace forces, and_ to the ground 
forces. (laras. 119-135) 

NUCLEAR 'REACTOR PROGRAM 

13. Power I Reaetors. The Soviets have 
I . . 

l5. We believe that the first Soviet nu­
clear ·submarine was completed at the 
Severodvinsk shipyard in mid-1958 and 
probably went into service with the 
Northern Fleet in 1959. The Kom­
somol'sk shipyard in the Far East is esti­
mated to have completed its first nuclear 
submarine in 1960. (Paras. ·37-39) 

16. Recent inform.ation on the new class 
of 1-lorthern Fleet submarines (H-class) 
indicates that some foi11;l of unconven­
tional propulsion, probably nuclear, is 
employed. The size and operating 
characteristics of these submarines seem 
to be more limited than those of US nu­
clear submarines. (Para. 37) 

fallen far short of their nuclear power ob- 17. Based on all available evidence, it is 
jectives a.nPounced in 1956 and included estimated that the Soviets had seven H-
in the Sixth Five-Year Plan. Soviet offi- class submarines, probably nuclear pow-
cials have hated that they have reduced ered, in service in the Northern Fleet as 
the nuclear power program sii?-ce their· of mid-July 1961, and that a few addi-
reactors. were not competitive with con- tional such submarines may be under-
ven.tional fx>wer sources. We estimate going trials and training. Current nu-
that the Soviets will have about 1000 clear submarine production is estimated 

i - .to be ~t a ~te of a~ut six sub~arines 
megawatts lof nuclear generating· capac-, per year. (Para. 39) 

'For the llkellhood that the Soviets have con- 18. Reactor Systems for Aircraft. U the 
ducted tests during the · moratorium period, see 
SNIE u-~1. <sECRET> . · · Soviet aircraft nuclear propulsion (ANP) 

TS 117700 
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progriun was initiated in 1956, ~- 19. Reactor Systems for Rockets and 
porte<;t continuously at a high level, and Ramjets. We estimate that the· Soviet 
progressed with no major setbacks, the Union is working to develop a nuclear 
Soviets could produce an 8ircratt nuclear rocket engine and will have the eapabllity 
power, plant as early as 1963-1964. Such to conduct a nuclear rocket static test 
a probam might permit a first militarily tlring by 1965. To date there is no spe­
usefui nuclear powered aircraft to be- ciftc evidence to in~cate that the Soviets 
come !available in t96fi. However[ haveanuclearram)etunderdevelopment, 

, ' ·and we estimate that it t.s·unlike1y that 
( the Soviets will be able to .flight-test a 

. 
~I Jand the apparent general nuclear ramjet engine before 1966. 

(Paras. 43-44) 
level o,f their reactor technology indicate 
that the e1fort may have encountered 20. Nuci:ear Electrical Propulsion Sys­
serio.J obstacles. Therefore, we believe . tems lor Space Application$. The major 
it unJ.ikeiy that the Soviets will obtain a. · SoViet effort in this fteld appears to be 
militaiily useful nuclear powered aircraft directed toward an ion propulsion system. 
during the period of this estimate. How- We estimate that the Soviets could filght 

1 • test a prototype system operating at a 
ever • ~t any time during the period of power of about 75 kilowatts possibly by 
this estimate the Soviets. for propaganda 1964, if no major difilcultles are en­
p~. might 1ly an aircraft obtaining countered in developing the nuclear 
part o;f its thrust from .nuclear heat. power source for the engiil.e. (ParfU. 
(Paras; 40-42) 45-48) 

• 

DISCUSSION 

I. ORGANIZATION OF THE SOVIET ATOMIC 
ENE·R~Y PROGRAM 

21. 'lbe! Soviet atomic energy program Is di­
rected primarily by two organizations. The 
Mirtisttj o! Medium Machine Bulldlng 
(MSM) ,: beaded by E. P. Sl.avskly, Is re­
sponsible !or most or the atomic energy pro­
gram ln! the USSR, Including exploration and 
explolta~on of ore, production of tlsslonable 
material, and, with the Minlstry of . Defense, 
development and stockpiling of nuclear weap­
ons. The State Committee of tbe USSR 
Council !of Mlnisters for the Utillza.tion of 
Atomic !Energy (ATQMKOMITET) Is re­
Sponsible for the appllcatlon of non-mllltary 
uses of atomic energy within the USSR as well 

I 
as the cooperation of Ule USSR with countries i . . 

! 

other than European satellltes In these mat­
ters. The Academy of Sclen,ces, USSR, (AN), 
Is apparently used to advise and conduct sup­
porting research tor both the Mln.lstry and the 
State Committee. Some of the lnstltutes 
playing a more prominent role in the Soviet 
nuclear research effort are described in 
Annex A. 

22. Identification of the organizational rela­
tionships afiecting the research, uranium 
mlnJng, feed materials production, and fis­
sionable materials production aspects of the 
~viet atomic energy program ~ ~ based 
on relatively tlrm evidence. New informa­
tion has improved our understandi.ng of the 
organizational relatlonshJps afiectlng the nu-

'fO 1l'l'l89 
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clear weapop design, development, testing, 
and storage aspects of the program. 

I 
23. The nu~lear weapon proving ground at 
Semipalat~k and installations supporting 
the test are~ on Novaya Zemlya are probably 
under the oi>erational control of the military. 
Test activity itself is probably a joint effort 
by both the huutary and the sctentt.flc labora­
tories involv~. with the Ministry of Medium 
Machine B~ilding exercising technical di-
rection. ; 

24. We· bellere that the Ministry of Medium 
Machine Building is responsible for the opera­
tion of natl<~nal assembly and stockpile sites 
and that the;weapons immediately required to 
implement military missions are controlled by 
the Ministry pf Defense, probably by a special­
ized central :element of that Ministry. (See 
Para.s. 136 arid 137) 

I 

25. A reorgilnization within the area of 
"peaceful us~" of atomic energy occurred in 
the Soviet Upion on 18 May 1960, when the 
Conner Chief/Directorate for the Ut~ation of 
Atomic Energy (GLAVATOM) attached to the 
Council of Ministers was reorganized. and ele­
vated to th~ ministerial level as the State 
Conunittee tor the USSR Council of Ministers 
for the U,tilization of Atomic Energy 
(ATOMKOl-.qTET) with V. S. Yemel'yanov as 
its chairman. Tltis State Committee has 
probably acquired more authority and a 
higher priort'ty in carrying out its "peaceful 
uses" · effortsj According to one source, the 
new org~tion .has planned a considerable 
increase in the use of nuclear and thermo­
nuclear energy and is expected to expand the 
whole field of nuclear research and tech­
nology. Th~ increased emphasis on the 
practical application of nuclear technology 
by the atomic energy State Committee 
parallels the1 effort by the newly-orgaruzed 
State Committee of the USSR Council of Min~ 
isters for th~ Coordination of Scientific Re­
search, headCd by Konstantin Rudnev, which 
was establis~ed to introduce the newest 
scientific and technical discoveries into "th~ 
economy. Tb date, we have seen no evidence 

I 

that Rudnev's State Committee is connected 
I 

with the Sovjet atomic energy program. 
I 

TS 117700 

26. Since July 1960, cooperation among the 
European satellites in the field of peaceful 
uses of atomic energy has been the responsi­
bility of a Standing Committee for. the Peace­
ful Uses of Atomic Energy created by the 
Council for Mutual Economic Ald (CEMA). 
The long range plan of the CEMA atomic 
energy committee will dlvide the various tasks 
among the member nations and will result in 
a single integrated Satellite atomic energy 
program. This type of Inter-eountry collabo­
ration will probably delay. it not prevent, the 
development of an Independent nuclear 
capability by any of the participating coun­
tries. 

II. THE SOVIET NUClEAR REACTOR PROGRAM 

Introduction 

27. The USSR has continued to conduct a 
diversified and comprehens(ve reactor pro­
gram, but the nuclear power program was 
further reduced dwing the past year. The 
USSR has done excellent work In ~he impor­
tant fields of heat transfer, the superheating 
of steam directly in reactors, and the develop­
ment of fast reactors. 

28. The present Soviet reactor capacity is de­
voted almost exclusively to plutonium pro­
duction. There is reason to. believe that So­
viet production reactor technology has been 
conventional and has shown no outstanding 
advances. Both graphite--moderated and 
heavy-water moderated types are in use. In 
addition, at least two dual-purpoSe reactors, 
apparently optimized for plutonium produc~ 
tion are in operation at Tomsk. 

29. While the Soviets are constructing some 
large-scale power reactors of different types, 
they have indicated that they are not com­
mitted to a specific power reactor type but in­
stead are exploring the advantages of various 
types in prototype reactors and reactor ex~ 
perirnents in an effort to obtain competitive 
nuclear power. 

30. In the USSR, the greatest advances in 
power reactor technology appear to have been 
made ln pressurized-water systems. All large 
power reactors which the Soviets plan to build 
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in the USSR ln the near future employ normal 
water as the coolant In either the pressure­
vessel or pressure-tube conllguratlon. The 
Soviets are defln.itely Interested In the bulk 
type ; bolling-waier reactor, but they appear 
to he awaiting further development of the 
teclulology of the pressurized-water reactor 
(PwR) • and the pressure-tube boWng water 
reactOr with nuclear superheat before extend­
Ing the development of a bulk boiling-water 
reactOr. Soviet work on organlc moderation 
has been limlted to the operation of crltlcal 
assen::iblies. The Soviets have done Uttle work 
on Uquid-metal fueled reactors. Their re­
quirements for reactor safety have not been 
strineent by Western standards: however, 
there lis evidence of growing Soviet concern 
with reactor safety and control 

I 

Research Reactor~ 
I 

31. There are presently at least 15 research 
reacttirs available to the ussR. (Table 1.) 
This riumber and va.rtety of reactors give the 
SovietS an exceUent c.a.pabllity to sludy and 
develdp materials for more advanced reactors. 
A particularly important new reactor Is the 
imputie fast reactor, m& (also caUed the 
"ment-go-round" reactor) which began to 
operate late ln 1960 at the Joint Institute of 
Nucleir Research 1n Dubna. A neutron 
spectrometer with a flight path of 1 kilometer 
to be Use<! with this reactor Is now under con­
struction and should be completed In 1962. 
nus rCsea.rch facility will permit the Soviets 
to advance 'their understanding of neutron 
phystd over a wide energy spectrum and 
could be valuable in the study of some effects 
of nuelear weapons on various components 
and systems. - I 
Power Readers 

I 

32. Th~ USSR has fallen far short of the nu­
clear pOwer objectives announced In 1956 and 
include!d in the Sixth Five-Year Plan. This 
Plan d.ued for the installation of 200Q-2500 

·electrtchl megawatts (MW~) of nuclear gen­
erating' capacity by the end of 1960. The pro-

• Pr~hre ve~l type reactor with non-bolllng 
water as' a. coolanl 

I 
I 

I .. 

gram has continued. to sUp since 1958, and 
Soviet officials have stated that they have 
reduced the nuclear powez: program for eco­
nomic reasons since their nuclear reactors are 
not yet competitive with conventional power 
sources. 

33. Two large reactor stations are belng con~ 
structed: a pressurized-water reactor (210 
MWe) 8.t Novo-Voronezh, and a pressure-tube, 
graphite-moderated reactor with . nuclear 
superheat at Beloyarsk (100 MWe). Both 
are expected to be completed In 1962. The 
experimental balling-water, and possibly the 
fast reactors at Ul'yanovsk might add another 
100 electrical megawatts. We estimate, 
t.heretore, that Including the duaJ-pwpose re­
actors at Tomsk, the USSR will' have about 
1000 megawatts of nuclear generating c.a.pac­
lty installed by mld-1966. (See Table 2 and 
Figure 2) 

Marine Nuclear Propulsion Systems 

34. Tlu~ nuclear powered Icebreaker, LENIN, 
completed its first operational season ·ln the 
Northern Sea Route ln the fall o! 1960. Her 
propulsion system has since had a major 
overhaul and numerous reports Indicate that 
problems were encountered with leakage of 
water from the primary loop and with shield­
Ing. The Soviets may be encountering many 
of these problems in their nuclear submarine 
propulsion system. 

35. Soviet reactnr technology indicates that 
late 1957 was the earliest date that a nuclear 
propulsion reactor !or a subinarine could have 
been ava.Uable for Installation. [ 

·] 
36. Soviet preference !or PWR's ln mnrine 
propulsion systems can be ln!erred !rom their 
use on the LENIN and from statements by 
Soviet atomic energy and shipbuUdlng 
authorities. Pressurized-water reactors are· 
probably being installed in all nuclear sub­
marines currently under construct!on and we 
believe that the Soviets will continue to use 
this type of system for the next five years. 

T8 117700 



Table 1 

USSR RESEARCH REA.CTORS AND REACTOR EXPERIMENTS 

Operating Research ~actora 

Max. Thermal 

- -- - ----- ------ - -· ReactOr-- -- - --- __ _ -~o.wer _ _ Neutron.Flux- - · 
Thermal (neutrons/ 

t 
f 

Deaigne:tion Location 

1. TR (rebuilt) Moecow, Inat. of 
Theoretical 4: 
Experimental 
Phyaica 

(K W) cm1/aeo) 

2 1 500 2.6 X 1011 

2. RPT (rebuilt) Moacow, Inat. of 20,000 1.8 x 1Qu 

3. YVR-2 . (re­
built) 

4 . VVR-S 

6. YVR-S 

AE 

Moaeow, lnat.. of 
AE 

Moacow, Moecow 
State Univ. 

Ta.ehkent., Inat. or 
Nuclear Phyeiee 

a,ooo 4 x 1011 

2,000 2.6 X 1011 

2, 000 2.6 X 101t 

Fuel Moderator 

270 kg o! en­
riched U 

Hea.vy 
Water 
4.1i tona 

6.1 kg of 90% Graph.it.e 
enriched U aod 

Water 

' 
-i6 kg ol 10% en- Water 

ricbed U 

60 kg of 10% en- Water 
rlched U 

60 kg or 10% en- W11tor 
riehed U 

Coolant 

Heavy 
Water 

Water 

Water 

Water 

Water 

• 

· Date 
· Gritieal 

iune 1957 

1957 

·- 1955 

1955 

Late 1959 

~marks 

Originally a 500 kw prototype 
for Soviet heavy-water pro. 
duct.lon reactora. Critical 
in Apr. 1949. ~built ver­
alon haa 9 verUcal and 52 
borflontal experimental 
channele. 

Original veralon at full power 
In Dec. 1952. Flvo lnpilo 
loopa, 3 water-cooled, 1 
gaa-cooled, 1 liquid-metal 
cooled. 4 vertical channels. 
Roconetruotlon accom­
pllehed during normal ahut­
downe. Now 11 lnplle loope, 
15 vertic&! ehannele. 

Original vereioo. critical In 
1952. Tank-type reactor d&a 
algned for teatlo.g or shield­
Ing materiala and configura­
Lion. Now ha.e 5 horizontal 
chllnnela with choppers, 3 
verUcal ctu~nnels, and a 
"neutron multiplier" (spent 
fuel elementa In a tank 
adjacent to reactor). 

Tank-type; 10 vertical chan­
nela, 9 horizontal channels. 
Supplied to Ruma.nia, Hun­
gary, Czechoalovakia, E. 
Germany, Poland and 
l!:gypt. 

Tank-typo; 10 .vertical ehan­
nela, U horilontal ehannela. 

co 

0 
----- - m-

0 

~ 
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(I) 
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m 
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·t 

' 
Reactor 

Designation 

6. IRT 

Location 

Moecow, In~t. of 
AE 

Power 
Thermal 

(KW) 

2,000 

Max. Thermal 
Neutron Flux 

(neutrons/ 
cm•/aec) 

3.2 X 1011 

Table 1 (Continued) 

Fuel 

•o kg of 10% en­
riched U 

Moderator 

Water 

- - -..- - -- --~~ - · ------ --- -

7. IRT 

: 

8. VVR-M 

0. VVR-M 

10. I ntermediatc 
Flux Trap 

11. I BR (Merry-
g~round 

12. Ieotope Re-
actor (IR) 

Tblllal 2,000 3.2 X 1011 

Leningrad Phyaica1- 10,000 1 x 10u 
Technical Insti-
tute 

K I e v P b y e I c a l 10,000 1 x 10" 
TechnicAl 1 nell· 
t.ut.o 

M a1delt, Ulya - 50,000 2.2 X 1011 

novak:, Oblaet 

Dubna Joint lllllt. 1 Avo. lOU during 
of Nuclear Re- 100,000 burst 
eearch Max. 

Unknown - poeeibly 50,000 3-4.5 X }0U 
Kyahtym 

.(0 kg of 10% en­
riched U 

20 kg of 20% en­
riched U 

~ 

20 kg or 20% en­
rlcbcd U 

11.7 kg of !10% 
enriched U 

Graphite lmpreg-
nated wUh 
UO' 

3 tons ot 2% en-
riched U meto.l 

Water 

Water 

Water 

Water 

Graphite 

Graphite 

Cool aut 

Wat.er 

Date 
Critical Remarks 

• 

Nov. 1957 Swimming-pool type lor u~e in O 
unlverait~e~ and lnatit~es. ___ m -

-- .-------- ---An- addtttonal - reactor at (') 
Riga will probably become L 
critical in late 1961. A J> 
1000-Kw version, IRT-1000, (/) 
wlll be built at Minsk (/) 
(probably crhical in 1961), 
Tomak and Sverdlovek. 

Water 

Wat.er 

Water 

Wat.er 

Non~ 

Water 

Nov. 1969 Swimming-pool type for use in 
universities and Institutes. 

·. 
Deb. 1959 

Feb. H/60 

Probably 
11160 

Summer 
Ul60 

1952 

An additional reactor at 
Riga will probably become 
critical In late 1961. A 
1000-Kw version, IRT-1000, 
will be built at Minsk 
(probably critical in 1981), 
Tomak and Sverdlovek. 

Beryllium reflected, ueed for 
isotope production, prod. o! 
trans- U element& alao neu­
tron diffraction etud ies , 
probably in connection wi th 
aolid-atate work In Lenin­
grad. 

Beryllium reflected, uaed for 
ieotope production, prod. or 
trane-U element-a aleo neu­
tron d iffraction atudiea, 
probl\bly in connection with 
eolid-atate work In Lenin­
grad. 

De or BeO reflected, central 
water cavity where max. 
thermal neutron flux is ob­
tained. 

To be used with a 1 km time­
of-flight neutron spectrom­
eter In 1982. 

Exi!erlmental lacllity for pro­
duction ot isotopes. 
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Reactor 
Deaignaiioo Location 

Power 
Thermal 
(KW) 

Max. Thermal 
Neutron Flux 

(neutrons/ 
em1/aee} 

Table 1 (Continued) 

Fuel . Moderator 

13. B R-6 F ao_l __ Obninalc ___ __ ·- ---5,000- -10 11-(fut)- · - 60-lcg -Pu-OJ~ide - · ·None·--- - · · ·R.e-;ct.or 

H . VVR-Ta Unkno'II"'D 

1. B e r y I I i u m Obulnak 
Physical Rc-
act.or (BFR) 

2. DR-4 FMt Rc- Obninek 
actor.· 

1. Fureov PUe Moeoow, 
AE 

2. BR-1 F&.~~t Rea Obninak 
actor 

BR-2 Fut Re- Obnioalc 
act.or . 

-4 . D R-3 Com- Obninek 
bleed Faal 
Thcrmnl Re-
actor 

Inet. of 

6. UF, Gtu~-Fuclcd Moecow I nat. of AE 
Reactor 

10,000 

0 .05 

Low 

10 
(Mall.) 

0 . 05 

100 

0 .06 

1 x 10" 26 kg of 20% en- Water 
riehed U 

Low Power Reactor Exporimenta 
NoUI in Operellion 

. . . . . . . . . . . U,O, wIth 20% Beryllium 

10" (f&.ll~) 

enriched U met..- metal 
al 

Pu None 

No !Anger in OpcrC1lio" 
. .f6 tons of Nat..- Graphite 

ural U 

p~ Noue 

Pu-U None 

Pu None 

) , (j 2.7 X 10U UF. with 90% 
enriched U 

Beryllium 
metu.l 

Coolant 

' . 

Date 
Critical Remnrke 

• 

""' 0 

0 
·sodifim~ -Junef058 --U-raOii,m-and nickel reflector. 

. (Full 

m­o 
~ 

Water 

None 

None 

Air' 

None 

Metcury 

Noue 

None 

power-
July 1959) 
Unknown 

Augua~ 

HI 54 

Fall 
1959 

1947 

Early 
1955 

Early 
1056 

Mid· 
11J57 

A\lguat 
1057 

Speciallted udio-ehem leal re­
aearch reactor. 

Zero-power critical &.~~aembly, 
bare and reflected. 

(/.1 
(/.1 

11 
m 
0 
)> 
!i:: 

BR-3 with modified reBector g. 
ol UO,. '\. 9 

Poaalbly now dismantled. Sfm- '-Z' 
Jlar t.o US CP-1, eerved All 

prototype for lilt Soviet pro­
duction reactor. 

Uranium and copp~r refleetore. 
Ueed to malce BR-3. 

Uranium reBector. (Dieman­
tled to make BR-5) . 

Uranium and water reflector . 
(BR-1 w/modi!. reA.). Uecd 
to make BR--4. 

Probably di~mantled. 
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Ta.ble 2 

SOVIET NUCLEAR POWER STATIONS AND EXPERIMENTAL CENTERS 

·-~ ~ -- ~---~----~----

Station 
Location 

Tomek 

Beloyan!k · · 

f< OVC>­

Vorocc~h 

No. or React.ore a.ud 
Type 

6 Du~~ol-purpoec 
(piau ned). 

Graphite-Moder­
ated, Wa.ter-cooled, 
Pre~ure Tube Coo­
figuration. 
W &ter- Moderated, 

Water-Cooled Pree­
eure VcMel Configu­
ration 

Eloo. ThermAl 
Power 
Per 

Reactor 
(MW) 

100 

100 

210 

Power 
Per 

Reactor 
(MW) 

600 
(claimed) 

1200 
(esti­

mated) 
(peak 

power) 

286 

700 

Fuel Loading 
Per 

Reactor 

200 metria 
tone o! 
N atu raJ 
U metal. 

90 metric 
tons o! 
1.3% u 
met«l 

23 metric 
tom1 of 
1.6% uo, 
and 17 
metric 
tons o! 
natural 
UOs (820 

'kg U-236 
metal 
equlva­
l,ent) 

AnnuAl 
___ . ____ Con-

sump-
t ion Annual 
ETP Produc-
U-236 t!on Pu 
Per Per 

Cooverelon 
Ra.tio 

Reactor Reactor 

0.7 

0.66 at be­
ginning of 
cycle, 0.55 
at eod. 

(KG) 

74 

108 

(KG) --
300 

66 

117 

. 
Fu~l 

Li!eti'me 

. ... 

• , . 

2 yra. 

1.5 yre. 

0 
----------------- m-

Estimated 
date of 

Full Power 
Operation 

Sept 1958 
let Re-
actor 

Remarks 

Pla.nt !actor of 0.75. 
The eecond reactor 
believed to be opcra­
tiona.l In 1960. Spe­
cific dates for the re-
maining reactor3 are 
unknown; estimate 
All in by end of 1966. 

1962 Employa nuclea.r euper­
heat. Eet. schedule: 
1st reactor, 1962. 4 
originAlly planned. 

1962 Zr-Nb alloy clad fuel 
elements. 2 origi­
nally planned. 
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Table 2 (Ccnlinvfd') 

AnnuAl 
Con-

- - - --- -- -~~ - - -- -- --- ---- ---- - ·aurjlp;.· - - - - ·------ ------- --- - ------ -- --- -- ---- - ---------- - ------

tlon AnnuAl Elecr. Thermal ETP Produc-Power Power U-235 Uon Pu Estimated Per Per Fuel Loadln& Per Per' itate or S~ulon No. ot Reaetoi'IJ and. Reactor Reactor Per Coaveralon Reactor Reactor Fuel Full Power LpeaUon Typo (MW) (MW) Reactor Ra,lo (KG) ~ U!otlme Operation Remarke - -Lenlnsrad Same u No~Voronab 
Inde!lnlloly P~tponed ObniDik J Oraphlte-Moderated, 6 30 660 Its or 0.3 ... . 3· 100 d&yl 106, Firat Soviet nuclo .. r Water-Cooled, Pree- 6% u 

pOwer et11llou. l'rn· 8uro Tube Contlau· metal 
totypu of lleloyor.k ratloa 
reacton. U•ecl ex-
ten•lvely for caper!-
ment a.s well a.s power 

[ 
production, Paakaae Power 2 10 ... . 

19(10 haem bled for te1tln1 Water-Moderated, 
•' Obnlnak and prob-Water-Cooled, Pra-
ably moved lo an· eure Vea.el. 
other IOCillJOD after 
tea tins. Ul'1anovelt 1 BoiUn& Water n.. 50 240 

lll~2 Same Typo fuel element actor. • 
u larso PWR'a. Ul'1lnovelc 1 Fut Plutonium 60 200 PuOaor 1.6-1.8 311 .... 19116 Detlsnatlon BN-60, Breeder (BN-50) Pu-U-Mo breedlns (may have aodlum-coolcd whh alloy ratio . been poe'- Intermediate~ NaK claimed poned In- loop; may uae ne~utral 

definitely) diluenta fn fuel clo-
mcnl. Ul'yaDOVIIt 1 Fa1t Plu,onlum 250 1,000 ... ~ !.8-2.0 ' ... 721>- . ... Alter 1905 Now lu · early plaunlna Breeder (BN-60) 

breedins 800 at~~ose. May novcr ratio -· bo buill. claimed Ul'yanovalt 1 Oraphi'•·Modor- 60 180 .... 
lnd•l!altaly I D &or medIate NaK 

·, a tad, Sodium Cooled 

r -, poatponed Loop. Ul')'&fiOVIk Homoreneou• Tho· 6 35 .. .. 
Af&.er 191111 Suapenelon or eolutloo rlum Breeder 

of U ID ht.avy water, 
boll Ins. Believed to 
have beeo cancell~d. 

L J Problbly 1 Orapblto• Moder• 36-60 170 .. .. 0.11 .... ill, .... Unknown 0,.. ooolud. Ul'~aoova\ ated, co.-cooled (011- (uaumod) 
111mcd) 

0 _____ m_ 
0 
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37. We ¥lieve that the first Soviet nuclear shielding, instrumentation, and reactor con-
sub~e was completed at the Severodvinsk troL The development of fissionable fuels 
shipyard :ln mid-1958 and probably went Into suitable for use at high temperatures Is ap. 
service with the Northern Fleet in 1959. ne. parently progressing at JL faster rate than 
cent info~atlon on the new class or Northern cladding and reactor structural materials. 
Fleet subma.rines (H-class) indicates that There Is no specific evidence tbat Soviet effort& 
some tornit or unconvenUonal propulsion, prob- to produce high temperature nuclear mate.. 
ably nu~lear, ls employed. The observed rials have progressed !rom tbe laboratory 
operating· characteristics of these submarines stage ~ the industrial capaclty for produc. 
seem to be more ll.mlted than those of US lng mm forms In quantities required for an 
nuclear submarines. ANP program. 

i -
38. In the, Far East the Komsomol'sk shipyard 42. U the Soviet ANP program was ln1Uated 
ls estima~ to have completed Its first nuclear ln 1958, was supported continuously at a high 
submarin~ In 1960. 'l1lls submarine ls pro~). level, and progressed with no major set_backs. 
ably being outfitted and undergoing trials at the Soviets could produce o6D. a1rcJ:aR nndear . 
Vladivostok . It 1s estimated that the K.om- power plant as early as 1963-64. This might 
somol's.k jard can produce 2-3 nuclear sub- permit. a first mllitarily usdul nuclear 
marines per year. powered aircraft to become avalla.ble 1n 1966_ 

39. Based ·on aU available evtde~ce, lt is estl- . However.( 
mated thit the Soviets had seven H-class 
submarlnt$, probably nuclear powered, in 
service 1n .the Northern Fleet as of mld.July 
1961, and I that a few additional such sub­
marines m'ay be undergoing ·trtals and train· 
lng. Current nuclear submarine producUon 
is estimated to be at a rate of about stx sub­
marines per year. 

' 
I 

Nuclear. Propulsion Systems for Aircraft, 
Missiles, an~ Space Vehicles 

r 

40. Aircraft. It is estimated that a Soviet air­
craft ·nucl~ar propUlsion (ANP) effort may 
have be~ as early as 1956 and that as or 
1959 the Soviets were engaged ln an effort to 

' develop some type of ANP system. However, 
no evtdenc~ has been received which permits 
determination of the exact. type or system 
under development or the status or the e!lort. 
Furthennoie, since January 1959, the Soviets 

I 
have given no optlmlstlc expressions concern-

' . lng the progress or their program. 
I 

41. The Soviet scientific. literature reflects an 
extensive, but basic, research effort to de­
velop materials suitable for high temperature 

I 
reactors, including fuels, cladding, and cool· 
ants.. : pthc} Soviet work applicable to ANP 
deveiopments has been noted ·on a more 
limited seal~ in the ftelcls of heat transfer, 

I 
r 

TS ll'l«799 

Jand the apparent general level 
ot their reactor technology, lndlcate that the 
effort may have encountered serious obstacles. 
Therefore, we belleve. lt unlikely that the So­
viets will obtain a milltarlly useful nuclear 
powered aircraft during the period of this 
estimate. However, at any tune during the 
pertod or this esUmate the Soviets, for propa­
gan<ta purposes, might fiy an alrcratt obtain­
ing part of Its thrust from nuclear beat. 

43. Ramjets. To date there ls no specl.fic ev1-
de~ce to indicate that tbe Soviets have a nu­
clear ramjet mtsstle under development 
Analysis of the Soviet literature Indicates an 
excellent conventional ramjet research pro­
gram, but references to nuclear ramjets can 

. ~_attributed to teasJbWty studies. Based em 
(' Jand the techn1cal com­
plenty or such a misslle, we estlmate tha.t It 
1s unlikely that the Soviets will be able to 
filght-test a nuclear ramjet eogfne before 
1966. -

44. Rockets. Based on Soviet statements and 
their published resea.rcb. In the 1leld, we esti· 
mate that the Soviet Union ls at th1s time 
working to develop a nuclear. rocket enifne. . 
Their research in high-temPerature refractOry 

cis, high-pressure containment ve;s. 

DATA. 
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sels for re~ctor cores and their success in de­
veloping a ·uranium·graphite fuel element for 
the "merrj.go-round" pulsed reactor add to 
their development capability in this field. In 
view of thJ above, and of the availability of 
unclassifie~ Western technical information, 
we believe that the USSR will have the capa­
bility to corduct a nuclear rocket static test 
firing by 1~65. 

I 

Nuclear Ele~trical Propulsion Systems for 
Space Applications 

I 

45. Electric; propulsion using nuclear energy 
sources of.fe:rs the p~~ibility ior producing a 
low-thrust, high specific impulse system suit­
able for out~r space and inter-orbital applica· 
tions; such $ysterns would be useless for take-
off. I - • 

! 
46. Althougp the Soviets have shown interest 
in all forms j of electric propulsion,1 their ma­
jor effort appears to be directed toward an 
ion propulsion system. Soviet fast reactor 
scientists at :obninsk were conducting cesium­
ion ·thrust-chamber experiments as early as 
1958. Such I experiments have application to 
ion-propulsi~n systems. 

47. It has be~en reported that Soviet scientists 
at the Statef University imeni Shevchenko in 
Kiev are developing in-fiight instrumentation 
for an ion propulsion system to operate in 
a power ran'ge of 75-500 kw, and that this 
instrumentation contract ends in early 1962. 
This· may indicate that an ion engine with its 
associ a ted p9wer source is expected to be 
available by ~that time. 

48. It is estimated that the Soviets could 
flight test a 'prototype ion-propulsion system 
operating at I a power of about 75 kilowatts, 
possibly by 1,964, if no major difficulties are 
encountered ~ developing the nuclea_r power 
source for the engine. A system operating at 
this power the! could change the original 
orbital inclin~tion and spiral a satellite out 
to an orbit shch that the satellite would re­
main fl.Xed ui position over a given location 

! . ; ... 

on the earth's surface. 
• • • . • 1 

I 
'This Includes. Ionic, plasma, arc-jet and mag-

net.o-hydrodyn~mlc propulsion systems. 
I 
' 

Nuclear Auxiliary (non-propulsion) Power 
Supplies 

49. We have no evidence that the Soviets have 
utilized nuclear heat sources !or auxiliary 
power supplies In their space program, al­
though their outstanding work in the devel­
opment of thennoelectric materials has been 
well substantiated. Based on their capabili­
ties In reactor technology, the utilization of 
radio-isotopes, and thermoelectric materials 
development, we estimate that the Soviets can 
develop nuclear heat sources producing in the 
order of several lOO's of watts and suitable for 
use as auxiliary power· supplies in missiles 
and space vehicles as early as 1962. 

Ill. THE SOVlET NUClEAR MATERIALS PRO-
DUCTION PROGRAM . . 

Soviet Uranium Ore Procurement .. 
50. We estimate that by the end of 1960 the 
Soviet Union had .procured a cumulative 
total of about 130,000 metric tons o! recover­
able uranium (Table 3, page 16). As in pre­
vious years, these amounts are considerably 
in excess o! the recoverable equivalent ura­
nium metal required to support our current 
estimate of fissionable materials production. 
Nevertheless, the available -evidence continues 
to indicate that the Soviets are expanding 
both their domestic and satelllte procurement 
of uranium ore. 

51 . The most significant trend in the satel­
lites is the continuing shift in East Gennan 
mining operations from the largely depleted 
vein-type Saxony ores to the sedimentary­
type Thuringia ores. A new concentration 
plant is being built at Seelingstadt which will 
use modem ion-exchange recovery methods 
to process up to 12,000 tons ot ore dally. East 
German uranium production is therefore ex­
pected to increase gradually in the next five 
years. Reports that a new concentration 
plant . being .built 1:1ear .. Porub~a in eastern 
Czechoslovakia indicate an increase 41 Ciech~ 
slovakian uranium production is planned. 
While Poland discontinued ship_ment of ore 

TS 117700 
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to the! ¥SSR after 1958, Bulgaria, Hungary tratlon methods used In the lis; and their 
and Rumania are estimated to have supplied recovery of uranium !rom ~. as well as 
th~ U~R witb several thousand tons ot re- from Krivoy Rog Iron ore slags. Indicates 
covera~le equivalent uranium metal in 1960 native . developments requfrlng col}Slderable 
and are expected to continue to do so at a engineering eapabntty. 
slightly expanding rate during the next five 

54. The Soviet Bloc 1s estimated to have re-
years. I serves of at least 300,000 tons or recoverable 
52. Anj increasing amount of evidence on the equivalent uranium metal present In deposits 
Chinese Peoples Republic uranium procure- simJ1ar 1n nature to those now mined. Of 

I 
ment program suggests that a fair-sized the k:Down deposits being worked only. the 
umruu.¥t raw materials base has been estab-- Thurtnana deposits In ~ Germany and the 
Ushed. .

1 

However, we believe that uranium Krtvoy Rog deposits have apparent large re-
mlned In Chln.a 1s meant to supply the serves matching many uranium m.ln1ng ~ 
Ch.lnese nuclear energy program and wtn not trlcts of the western woiU1. · Nevertheless, · · • 
~ shipPed to the U~R • · sOviet exploltatlon_ of numerous small-reserve 
53. In f.he USSR, the Krivoy Rog dlstric~ ·in deposits has supplied. and can continue to 
the ukraine is estimated to be. the twnng· · supply-auftlclent uran1.um to·m_!!e~ an or the 
uranium producer. 1be Fergana Valley In requlremen~ of the Sovle~ nuclear energy pro-
Centrai Asia. 1s belleved to. be the second gram. Present mJ.nlng and ore concentration 
largest producing area followed by the Frunf.e- costs are high, but t.b.b situation can be a1: 
Lake ISsyk-Kul' district and the pattgorsk tered quJckly by the discovery of one or ~re 
dJstrict ltn the northern caucasus{.. large-reserve deposits s~ to the Ambrosia l Lake deposit in New Mexico or the Blind Rlve:r: 

I deposit in Canada-depo.slts in which the So­

. l ·- 1 have supplled ln­
formatipn indicating that yearly uranium pro­
duction; Is on the order of 3,000 metric tons 
or equivalent uranium metal. Excellent 1956 
and 19S8 ground photography and 1957 aerial 

I . . 
photogr;aphy o! the Pyatlgoi'sk ·plant ln the 
northerp Caucasus leads to a fairly ftnn esti­
mate o! production from th1s area. (Figure 
3.) Iniormatton received on other uranium 
mlnlng ! sites ~ been more llmlted, but lt 
demonstrates that the Soviets have been able 

j •• 

to extract uranium !rom a variety of dePQSits 
includlrig vel.ns, sandstones, oU.shales, lime­
stones and sub-bituminous coals. The last 

I . 
type of ;deposit contributes a slgnltl~t per-
centage, of uranium to their program (15 to 
20 persent), and lts use demonstrates an 
ability ~ develop a type of deposit largely 
Ignored ! in the western .world. The Soviets 
have.m.Jitched many m1ning and .ore concen-
---'-' .. 

'See NiE ll-2-60, The ChineJe Communht Atomk 
Energv Program, 13 Dec. 1960. I . 

I 
I 

l 

viets have recently expressed considerable in· 
terest. TJ:iere ls a strong likelihood of such 
a de\telopment'tn view of the geological diver-
sity of _the USSR . 

55. We estimate that ura.plom prod~tton in 
the Soviet Bloc will expand at the rate of 400 
metric tons of recoverable equivalent uranium 
metal. a year. At th1s rate, approximately 
250,000 metrtc tons of equtvale:nt ulan,lum 
metal w1U have been available ·to ihe USSR 
through 1966. (Table 3.) 'lb1s figure b sub­
ject to large. margins of error, however, Stnce 
actual production will depend ·upon Soviet 
po~cies and plans. · 

.. !• 

Uranium Metal 

56. lJranium metal and other .!eed materials 
are produced on a lli.rge scale at three k:oown 
locations 1n the Soviet Union: Elektr()Stal. 

· near Mo5cow; oia:r.Oi, just west cit the u#JS; 
and Novosibl..rsk 1n central Siberia. Produc· 
tlon at . Elektrostal reportedly increased from 

TS 11'1799 

L---~----L---------------------------------·--
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' Table I I 
ESTIMATED SOVIET BWC RECOVERABLE EQUIVALENT URANIUM METAL PRODUCTION 

I 
THROUGHIGM 

(Me\rie Toos, Rounded) 
Total 

E. Bul- Ru- Tol.al Cumu-
~o!Year USSR Cc:rm. Caeeh. &ari& Poland manl& Huocu1 ChiD& Aooual laU•e -- --- --- ---

Pl'e 1940 Stoeb 20 200 70 Noaililal 300 3()() 

IDee ! 130 eo so Nom!Dal .. 200 600 
1947 .200 300 !0 20 NomiDal 600 1,100 
1948 e30 600 1!0 ~ 20 1,300 2,.00 
19411 1,100 1,000 2SO eo · tO 2,400 4,800 
lg.w 1,300 1,300 400 . 100 .a .. a,200 8,000 

.·. J951 :. ~.~- 1,700 600 1!0 • {() .. Nomtoal . . , .(~iKIO •• 13,000 
1952 2,700 2,400 eoo 200 {() 50 •(tO) 0,000 19,000: 
1953 4,300 3,300 800 300 {() 150 ( {()) a,goo 28,000 
19M 4,000 3,800 1,000 tOO 40 300 (80) 10,000 "·000. 1VS5 5,600 <&,300 1,200 GOO .a 600 (80) 12,000 60,000 
1956 e,300 4,600 1,400 800 .40 000 Nomm.J (80) ' tt,OOO M,OOO . 
11J67 7,100 5,000 1,eoo goo tO 700 100 (100) 15,000 7\J,OOO 
1958 7,700 5 ,000 1,800 1,000 40 700 200 (200) 1&,000 u,ooo 
UI51J 7,800 6,000 1,700 1,000 •(40) 800 300 ( {()()) 17,000 110,000 
1960 8,100 5,000 1,700 1,000 (tO) 800 «10 (500) 17,000. 130,000 
19CII 8 ,500 5,200 1,800 1,200 (40) 800 500 (700) 18,000 160,000 
19112 8,900 5,400 1,800 1,200 (40) 1,000 800 (1,000) 11J,OOO 170,000 
1963 11,300 5,600 2,000 1,200 (to) 1,000 700 (1,200) 20,000 liJO,OOO 
Jg&4 V,700 5,800 2,000 1,400 ·( 40) 1,200 800 (1,200) 21,000 210,000 
11JG5 10,000 s.ooo 2,000 1,400 (tO) 1,200 000 (1,200) . 22,000 230,000 
Jges 11 ,000 0·,200 2,000 1,400 (tO) 1,200 1,000 (1,200) 22,000 250,000 

• N~t IDeluded ID total ·&Daual or total cumulaUn productfoD lloc:e China a"ad Poi&Dd (&lt.er 111$8} b&Ye reWDed 
UIC;lr domcsUo produc:IJoll. 

I 

360 tom per year as uranium metal slugs 1n 
late 1919 to about 1500 tons per year as metal 
or slug's and 1500 tons per year as uranium 
tetrafi:uorlde In late 1957. Production values 

I 
tor GliLZ()V are unknown after tate 19U when 
a rate of 240 tons per year (as slugs) bad been 

I 
attained. Ground and aerlal photography 
shows that the Novosibirsk plant 1B physically 
a Utt1e1larger than the Fernald plant In the 

' US. The estimated Novosibirsk production 
rates or 9-10,000 tons of .slugs per year after 
1952 luive been derived from Elektrootal slte 

I 
and procus data, making a reasonable allow· 

I 
ance for the eeonomy or space resulUng from 
the use or larger buUdlngs and equipment. 
Thus there appears to· be sumctent feed ~ 

. I 
rial plant capacity In the USSR ·to process all 

I 
the uranium ore concentrate Indicated by the 
uranJw:h ore estimate. (See Figure 4..) 

' 

• 

U-235 Production 
5'1. Two gaseous d111uston uranium Isotope 
separation plants h&ve deftnJtely been Identi­
fied In the USSR Photographs of the plant 
at Verkh-Neyvinsk In the Urals, anc1 ot the 
one located north of Tomsk In central Slberia, 
were obtained In 1959 and 195'1 respectively. 
A probable third gaseous diftus1on planl 1s 
located near Angank 1n the Lake Bavkal re­
gion (See F1~ •) .[ 

J 
TOP. CRET 

T8 117100 RES CTED DATA 
' 

' I . 
l 
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I 
I 
I 1 Slgn11lcant 

cum~latlve Soviet U-235 production by ultra­
centtifuge or other methods fs unlikely. 

I 
58. The photography of Verkh-Neyvinsk in 
June\ 1959 and To~ru~k In August 1957 (See 

·Figures 5 and 6) has added much to our 
~o~Jed~e of Soviet U-235 nroductlon. 

1 JConstrucUon aetlvtty observed ln 
the p~otography has furnished a good bas1s 
tor estimating future additions to the produc-

' tlon c~paclty ~f the U:-235 plants tor periods 
up to jabout three years after the dates of 
photo~~~~Y·[ ! 

' ~ I . 
I 

! 

I 

i 
.I 
I 

] 
60. During the past year a considerable 
amount ot lntormatlon about the probable 
Angarsk gaseous dUfuslon plant has become 
avallable. [ 

J_ 
·61. · o~ ~tlin.Bte ot Soviet U-235 production· 
Is presented in Table 4, in t.erms of cumulative J production of uranium enriched to 93,-., U-235 

--'l"S 11'1?0&-
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content..• It includes the 93% equivalent o! . r-
materials produced at lesser enrichments. L 

I 

i 
Fvtu~e U-235 Production 

[ 

I 
I 
I 
I 

I 

I 
~ 

1 MarQi~s of Error 

[ 
I 

i J 
''The !A.ss!stant Chief ot Nanl ()peraUotu (InteW­

gence) ,I Department of the Navy, does not concur 
1n the U~S production e.sUmate. He consl.dera U 
to be blued upon usumpt!ozu which are not sup­
ported by the avaUable evidence. 

An an2.lysb ot the basic technology known to hue 
been ~ by the Sovtets and auppoz1ed by e11denc:e 
u late u 1959 .shows that the correet vAlues ahould 
be materlally below those rtvea by the m1n1mum 
estimate. 'The tecluiology be bel!eW'es to be em­
ployed is 1n precl:se a.neemwt with the avaUable 
l.Dforma.Uon.[ 

! __ _J ·rne completed cost re-
qwrement.s are In i"ood accord with atatement.s 1n 
the So"riet EncyclopedJa of Atomic Energy, with 
statements by AJeksandroy on the c:o:st. o( tueJ ele­
ments ler power reacto~ and with the sale prtce 
uked by; Soviets tor reactora. The ca}culaUona also 
account 1tor the very llinJted we ot U-235 before 
late 1955,. . 

The Assl.stant Chtet ot Naval Operation_, CinteW­
gence), ·Department ol the Na'f')', can ftnd·tn"sum­
clent Information to justl!y the ~tence of a 
gaseous dLausion plant near An,ank. He does be­
neve ~t beary water 1.s being concentrated to 
t.hLs areS.: 

J 
Plutonium-Equivalent Produdion10 

64. Two major plutonium-equivalent produc­
tion sites have been identified In the ossa 
The earnest and largest Is located near 
Kyshtym. in the Urals and the second Is co­
located with the U-235"-production c:Omprex at 
the atomic energy stte north o! Tomsk in 
central Slberla. The large atomlc energy 
site ~ KrasnoyarsJr;, and. perba.p:i that at 
Angars}c. could aJro include some phttonium­
equJvalent production !aclllttes, but available 
evidence does not con.flnn the existence o! 
such facWttes at these siteS. It Is believed un­
likely ihat other known atomlc energy sites 
include large plutonium productlon !aetllttes, 
and it Is very unlikely that any sites large 
enough to have slgn11lcant plutonium pro­
duction capacity would have remained wholly 
una.ssoctated by inteWgence with the Soviet 
atomic energy program. (See Figure 4..) 

65. Aerial photography o!. TorDsk plutonium 
production facilities was obtained in August 
1957. (See Figure 7.) A large production· 
reactor building has been opera.Ung there 
since 1955, and two dual-pwpose reactor 
buildings and a very large chemical sepa.ra-· 
tion plant were under construction In 1957. 
All three Tomsk reactor buUdinga are believed 
to be 1n operation by this tlme and others ma.y 
be under construction there. 'lbe first of the 
duai-purpo.se reactor bulldlnga Is the "Si­
berian Nuclear Power Station" reactor an-· 
nounC:ed by the Soviets at the 1958 Geneva 

[ 

I 
TS 11'1~99 

I 
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! VERKH-NEYVINSK GASEOUS DIFFUSION PLANT, SECTIONS A-D 
Figure 5 

VERKH-NEYVINSK GASEOUS DIFFUSION PLANT, SECTION E 

I 
I NOFORN ( 
I 

35331.3 8 ·61 
(DOWNGRADIN G PROHIBITED} 

J 
' I 
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TOMSK GASEOUS DIFFUSION PLANT 

• .• . • •.• :__ :·. • • • • ... • 4-
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. ~ . . " 
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NOFORN [ J 
(DOWNGRADING PROHIBITED) 

Figure 6 
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TOMSK REACTOR AREA 

(DOWNGRADING PROHI BITED) 

Figure 7 
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I Energy. At this time they also announced 
plans to build six such dual-purpose reactors 

, at this station. 
I 

I 66. Less Is known about the earlier plutonium 
production site near Kyshtym. Construction 

:started at that site shortly after World Warn • 
. and a small production reactor went into 
joperation in 1948. Others have been added 
·since, but tf!eir number. type, and sizes are 
inot known.( 

I 

I 
I J The Kyshtym site 
may alSo include one or more dual-purpose 
!reactors in addition to those built only for 
:ptutonium~uivalent production. 

:67. The large atomic energy site near 
'K.rasnoyarsk is especially secret and secure 
I 
and much of the early construction there was 
I 

underground. While the complex functions 
'of the site remaJn largely unidentlfted, we be­
lieve that weapon development and fabrica­
tion is a maior ouroose of the entemtise. 

t 
I 

I 

I _ ) Available 
evidence Is insufficient to identify the existence 
of plutonium-equivalent production at the 
Krasnoyarsk site. 
I 

68. Soviet plutonium~uivalent production 
&.n be estimated on the basis o! Tomsk and 
~yshtym information, assuming that these 
sites include all Soviet production capacity. 
Because of uncertainties in these data, par-

I 

ticularly at Kyshtym, site-based estimates are 
~bject to wide Iilarg1ns of errors..· ···· · 

I 

c J 
I 

19 
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J 
72. The USSR nonnaUy maintains large state 
reserves of a wide variety of strategic mate­

, rials. Such reserves are considered a high­
i . priority necessity in the Communist phi­
l _losophy. A large warehouse area noted in the 

• 1. 1.11~7 photography ot ·the Novosibirsk uranium · 
I metal plant and another reportedly adjacent 
; .to the Gla.zov urnnlum metal plant suggest 
: that these reserves include uranlwn. How-

·1 ever, we· lack·speeftlc inform.a"tion lndleating 
1 the magnitude of uranium reserves, il any, 
! or of the magnitude of reserves of comparable 
j strategic materials. 

: 73. A very large reserve and pipeUne would 
i be required to account tor the discrepancy be­
:tween our estimates of uranium procurement 
;and use{. 
I 

1 J There is evidence that more· 
economical production practices, le., feeding 
reactor tails and uWization of higher 
Mwn/T, were at least partially employed in I 

the 1957 and 1958 periods. These practices, 
it generally adopted, would indicate a still I 

larger discrepancy between our estimates o! 
I . d uraruum procurement an use. 
l . . . .... . 

74. The maintenance of a large uranium re­
S:Crve must be assumed for any estimate of 
~umulative Soviet plutonium equivalent to 
<1:ate which lies within the limits imposed by 
site ·info.nnatio~. oven a.ssuinirig tha~ some 
·production capacitv has remainP.d 1mriP.f.l¥.f..M · 

[ ! 
I 
' 

( 

I 
TS ll770fl.. . 

J 
_T_O_~ET 

. . R~rTED _ DATA I ., 

J 



[ 

I 

DECLASSIFIED Authority NND 004003 
I TOP~CRET 
I . ,- 21 

i 
0 

' I 
I 
I 

J 

T&ble 4 

ESTIMATED SOVIET FISSIONABLE MATERIALS 

PRODUCTION • 

(Cumulatin Production Jn Knognms, Rounded) 

U-235 (93%) ~II ---------Avail&ble toe 
Mid Ye ... Total Weapon u~ 

11150 ~ 
11151 160 
1952 600 &00 
11153 1,550 1,-'00 
11154 3,350 3,000 
11155 6,300 6,000 

· ·r~~se · · 10,500 • • fO,OOO 
1957 . 16,500 16,000 
1958 24,000 23,600 
1959 34,SOO 3,,000 
IJI60 at .. eoo . ~,ooo 
11161 . 1a;ooo 74,000 
1962 110,000 106,000 
11163 145 ,000 1~,000 
19M 190,000 180,000 
1965 235,000 225,000 
11165 285,~ 275,000 

• See paragraphs &3 &Ad 82 for the uucert.alDtiaoJ &cd 
ran~ of error In tbe3e eatllnates. . 

~ ProdueUoo ol less hl8hl7 enrlehed uraufum 1.s · in­
duded as equinlenl QuanUUes ol 113% matert.I. 

c 
J 

[ 

] 
"' See page 18 tor th~ Tlew ot the Ass1stant Chlet 

ot Naval Operations (InteWgenee}, Department o! 
the Na.V7. 

( 

J 
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Other Nuclear Materials 
I 

_ 8~. Lithium.. l 
J 

to meet the requirements o! the Soviet nuclear 
weapon pro~ 

85. Heavy Water. We estimate that the 1 

heavy water production of the nine known 
Soviet heavy water plants Is ·about 100 metric 
tons per year. (See Figure 4 for plant loca­
tion.) This amoWlt Is believed to be ample 
for the needs of the Soviet nUClear program. 

.86. U-233. The Soviets showed .mOOemte In­
terest in the procurement of thorium-bearlnsr 

. minerals between 1~~ and 1952.( 

J 

J 
II IV. THE SOVIET -NUCLEAR WEAPON PRO-
: j GAAM 

84. It 1s probable that the USSR has been pro- Nuclear Weapon Research and Development 
. d~c~g enrJ,ched llthlup:1 isotopes in quantity. Installations . . ~ , 

siri.ce at least 1954, although locations and 'as. Th~ Soviet nucl~ weapon program has 
capacities of Soviet llthlum isotope separatJon undoubtedly been supported by research oon-
pl8nts are unconfinned. · SubstantJal In- ducted at a number o! lnstftutes and labora-
~ ln the production of lithium· com- tortes 1n the USSR, probably including the 

. po~ds wtt.hln t~e uss~_l).ave.occ~ in~· . Il;ls~tute of Atomic Energy, of the ~emy .. 
· ce~t years and we· estl.mate that sUmclent · of Sciences (formerly Laboratory U), Moscow; 
8.niount.s of both natural and enriched llthtum the fast reactor installation at Obnln.!k; and 
ha~e been available to the USSR since 1953 the Institute of Chemical Phyolcs, Moscow. 
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Of the,se, the last probably has the most tm- [ 
portant role of the· three In Soviet nuclear ) 
weapo? development. (See Figure 8 for lo-
cations.) 92. Semipalatiruk. The Semlpalatlnsk prov-

1 lng ground, located ln northeastern· Kuakh-

89. scu:-ooo.. The principal Soviet center spe- stan about 100 mlles west o! Semipalatlnsk. 
clftcally concerned with nuclear weapon re- has remained active since the nuclear tests de-
search,1 design and development ls located at tected there 1i:l 1958. 
Sarova[ (5457N, 4325E}, about 250 mlles east r M Good 93. Comparison of two sets o! photography 
0 oscrow. quallty photography (Fig- obta.Jned in August 1957 and Aprtl1960 clearly 
ure 9} ?f t.hJs slte obtained in February 1960 shows this activity, and a review of alf the 
reveal~ a large and elaborate nuclear weapon 
research and development complex eompar- available evidence suggests that the Soviets 
able in: size to the combined faclllties of the have kept a tecbnlcal sta1f and appropriate 
Los· ·~. Sc~entttlc.J..aboratory and .the .· sup~rt pe~nn~ !n. J'.~ at .the p~ving 

. S~dta : corporation at Albuquerque. The ground. Maintenance· of Stich an tn:pla.Ce 
photo~phy revealed a1gns of current and stan would also provide the Soviets with a 
contlnuln_g.actlvttv at the comnlP.w[. capability to perform research and develop­

ment wo~k . .related. to .m111tary nuclear Pl"9-
l grams not involving testing, or to other sensi­

tive ·research and development activities. 

J Some expansion or bom opera­
tional ~d support facUlties was also Wlder 
way at t~e time of photography. 

90. Kculf. Recent analysis of July 1959 pho­
tography (Figure 10} of an lnstallatlon near 
Kasll (~612N, 6038E} Indicates that lt Is 
probably

1 
concerned with nuclear weapon re­

search ~d development. Certain areas in the 
complex tinder construction 1n the summer of 
. I . 

1959 resemble areas at Sarova and at the 
Nlzhny~ia Tura nucl~ weapons fabrication 
site. We, estimate that the Kas1i l.nst8J.l.atton 
became operational during the latter half of 
1959 and ;·~bat it ·represents a m&jor addition 
to the Soviet nuclear weapon development po-
tential. \ · 

91. Kerc~/Bagerovo. July 1956 photography 
of an all1leld near Kerch/Bagerovo ( I 

. , J~though ~f poor q~~. aug~~ 
tnat tne atrfleld and Its associated facUlties 

. I 

are a res~ch and development establlshment 

94. Three facUlties were conStructed outside 
the fenced shot area since 1957. They con­
sist of a new research taclllty located north~ 
west of the maln shot test area, a rectangular 
grid pattern about 3 I¢Ies by 5 mlles 1n size 
west of the shot area, and an apparent ground 
zero located north-northwest of the shot area, 
cans1stlng of an excavation surroWlded by 
cone en tric rings of structures. (Figures 11 · 
and UA (Aprll 1960 photography).) 

95. The new research taclllty (See Figures 12 
·and 13 (Aprll 1960 photography}) most 
probably ls concerned with laboratory experi­
ments relating to nuclear weapon develop­
ment, although other functions, such as 
nuclear propulsion development or controlled 
thermonuclear research, cannot be ~luded. 

96. Several explanations, such as agent ~ 
persal studies, have been advanced tor the 

. !unction ot the large rectangular grldL 

... . 

or a test installation, rather than an onera­
tioniu bas'e~C ·- -· 

···- \ 

I 
}Older- grid stnicture3 north of the shot ·. - · . 

area a.re believed to have been used' for studles 

I ] 
l 

1n decontamination methodology, probably 
utillz1ng the fallout from weapon tests. 

. 'I'8 119990 

I 
I 

I 
I 
I 

I 
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97. The apparent ground zero which was be-
ing co~tructed north or the enclosed shot 
area ln April 1960 consists ot numerous heavy 
concrete structures, revetments, bunkers, 
buried buildings, and above-surface structures 
arranged In a semicircular pattern (See Fig­
ures 151 and 18 (AprU 1960 photography)) . . 
The structures In the Inner ring (300-500 toot· 
radius) 9.re heavily constructed and wiU prob­
ably be ~ covered· when completed. The 
larger rings (1000-toot and 1500-toot radii) 
contain lrevetments · and lighter structures. 
The area; appears to be Intended tor use. with 
a venting explosion, either HE or nuclear .. ··( .. i 

I 
I 

I . . J 
Weapon O~velopment Program 

Capabilities Prior to Resumption of Testing 11 

. I 
100. We believe that nuclear weapons are 
available for all delivery systems which we 
know to be in the Soviet arsenal or which we 
estimate to be under development.. However, 
many of these weapons probably are not or 
optimum design, and serious gaps fn the So­
viet knowledge on weapons e1fects tor certain 
military applications may exist. 

101. We estimate tbat at present the Soviets 
have the capabWty to produce thermonuclear 
(TN) weapons in the following yield ~d 
weight classes (See Table 6): 

[ • • • • r • ...:____._~ • • • • . . . . ,... _ .. 

J 
99. Scnnet Nuc~ Tat Program, 1949-1958. 
The SovietS conducted n~clear tests at !our 
separate l*tions In the USSR during the · 
194~-UI~ riPrintt ( 

103. We believe that the Soviets also have 
the capability to produce fission weapons In a 
varietv of tvoes and vields ISee TahiP. 7l . 

( 
I 

crs 11:~~ 
., 

J 

JWet...­
mate tnat at present tne Soviets have the 

• 'Ibe toUo~g esUmates ot pr~t f!o11et ea%)4~ 
bWUe, tor weapon deveiopmeDt do oot take LD.tD 
conslderaUOD the 1961 ten series. Only prell.mlna.r7 
data on these ~t.s are now uallil.ble. (See Table 5A 
on pace 3 
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capability to: produce fis.s.lon weapons In the [ 
rollc:>wing yiel,d and weight classes (See Table 
7) . I 

tos. Gun-Auerizblv Weapons. [ 

J These weapons would. 
however, require large-ainounts o! fissionable 

l 

. matertafs. ·. TIIetefore, 'W'e estlmate;~e Soviets .: •. : . . 
would stockpile only small ~ttttes of these 
weapons.[ 

1 J 
· Ta~le 6 ~ 

sOVIET THERMONUCLEAR WEAPoNS 

( c 

1 J 

TO 119999 
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107. No dtrect fn!ormatfon fs available on the 
specUle nuclear weapon type3 in the USSR 
stockpile. ( 

I· 
J J 

' Table 7 

SoVIET FISSION WEAPoNS -, 

( 

J 

---'ffi 11'198 9 

J 
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] 
Devefopment Capabilities Prior to .Resumption 
ol: Te~ting 1

• • · 

I 
I 

I J 
111. The Soviet capability to Improve their 

I 
present weapons designs is probably more lim-
ited than .that of the US because their pri­
mary ! rellance on a1r drops and airborne 
diagnostic J.ru;trumentatton would necessarily 
result lm less detalled diagnostic data on 
weapon per!qrmance.(. -I ·-· :J 

113. We belleve that there could be onlyi· 
llm1ted Improvement In :ftss1on weapons to be 
stoekplled Without further nuclear testing 

JThe I 
Soviets, wot?l~ be hard pressed to Improve 1n 
the llght-weight TN class without tests be­
cause of their 11mited experience in this area. 

. I . 
-----.~:~i-. . ... 

t 

"This section does not con.stder lmpro,ement.s re-

l.ru!U.< rm ..... ..,_ .. .......... ..... ] L J 

] 
·.· 
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I 

lmprl vements with Unrestricted Testing J 
115. 

1
with continued unrestricted ~lng, the 

Soviets could approach the theoretlcal 11mlts 
of ~rfonnance in aU ·ytetd-to.weight classes. 

I 
116. Fuston Weapom/Prlmarlu. We esti-
mate, that the Soviets . could develop light­
weight, low-yield fission devices equallJn.g_~ur 

. own jcapabllity.r 

J The so::­
Viets may also attempt to develop tactical war­
heads' with particularly enhanced radlaUon 
yields~ · 

11_7. Thermonuclear..( 
I 
I 
I 

I 
I 

J 

35 

c 

. .J 
118. The SOviets have recently stated that 
they "have worked out designs for creating a 
series of super-powertul nuclear bambi at 20, 
30, 50, and 100 m!Won t®.s of TNT." The 
~temenli.turt.h~ e.sSlrt·.r capatitlltf to ct~ 
Hver such warhead3 to any point In the world 
with roeke~ slmJlar to e:Jdsttng..!P._aee boosters.. _ 

[ 

J 
'i'S 11'1"100 

• I 

' I 

I 
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' J 
Fabricatio~ and Stockpiling (See Figure _.8A) 

generally to duplicate parts of the Nlzhnvava 
I~ compleL( 

_ .JWe are uncertaJ.n 
as to the date of lnitlal operation of th1s com­
plex~ but we believe lt W8$ constrUcted at a 
substantially later date than the Nlzhnyaya 
TUm Installation. 

121. Another atomic energy site, part of which 
may be associated with the nuclear weapon 
program, fs located north ot Krasnoyarsk In 119. For same years, there had been lndlca-

t1on5 that: a large Industrial Installation at central Siberia. ThJs large, early site Is char-
._ ~I;hny~y:_~ '!Vf~- -(584.5N, ~~SliU .in ~e z,.ortJl ·.· acterlzed b! ~ve tunneWng and many ot 

central Urals was involved ln some wa: ln - 1ts facllltl~are probably undergreunlL -The· -
the Soviet' atomic energy program. &i'aty· proba);>le weapons funct.lons ot this slte include . 
sis ot photography of this lnstanatlon ob- research and devel~pment, !abrlcatfon, and 
ta.lned ln ~y-195_9 confirmed "'that a maJo~ . possibly stockp,ung. C 
nuclear weapon complex Involving tactuUes 
for the fabrication, assembly, and stockpUlng 
of nuclear: weapons existed at th1s locatJon · 
{See Figure 17) •. Other stgnlflcant facllltles 
within the. complex Include a hlgh~losive 
test area B;n~;t a possible Uthlum·lsotope sep­
aration plant.( -

I 

I J clearly a nuclear 
weapon s~ue site and Is probably the first 
Soviet national stoc:kpUe. (See Figure 18.) 
We believe [that the earliest series-produced 
weapons in, the Soviet program were fabrl­
ca~ and s~red at the Nlzhnyaya Tura com-

-plex. in 1951. · , ·· . . . . -. . I . 
120. A secor;td Soviet nuclear weapon fabrica­
tion, assem~ly, and stockpile complex Is I~ 
cated about;240 n.m. south ot Nlzhnyaya Tum 
ln fn:e_ ~cinity o_f ~uryuzan. UnfortUJlately, 
the quality ~of the photography (obtalne«i at: 
the same tline as the Nizhnyaya TUm cover­
age) is poot. From what can be discerned 

l • 

however, the installation at Yuryuzan appears 
l 
I 

T8 117701} 

J .·. 
National Assembly and Stockpile Sites 

122. In 84dltlon to the national.stockpUe siteS 
at Nlzhnyaya Tura and Yuryu.zan; national 
assembly and stockpJie sites have been oho­
-~graphed[. 

DATA 

I 

' . ' 

I 
·I 
I 
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! 
I 

Storage :sites at Arctic Staging Bases 

125( ; Jnuclear weapo~ storage fa­
cilities are oeueved to be located 1n the vi­
cinity of probable major Long Ran~ A vta.tlon 
staging 'airfields 1n the Arctic.(. 

I 
I 
I 

I 

I 
I - . 1 

Soviet A'rfield Storage Sites 

126. We :have photographic evidence that op­
erational, storage·sttes tor nuclear Weapons are 
BSS9Clated with certain airfields In the Soviet 
·uruon.[l 

I 
I 
I 
I 

] 

130. All of the above airfield sites are home 
bas~ for Soviet Long Range .Avla_tlon units 
except two whJch appear tO sene Naval A via· 
tion. There are lndlcatlons that s1m1Iar stor­
age sites exist at other Soviet alrftelds and we 
esttmate that all primary LRA bases have a 
nuclear weapon storage capability. 

Other Operational Storage Facilities 

131. We have no firm evidence o! the e:dstence 
or operational stO~ ·.tacl.Uttes speC:Ulcally· · 
designed for nuclear weapons other than those 
at LRA and naval aJrtleld sites. However, the 
Soviets may well have a nuclear storage capa­
bility f!,t a. n.umber o.t tactical and naval air­
fields: Soviet tac·ucal· doctrine and tra!riJp.g; · 
and nuclear testlng spoolf\ca]Jy oriented to 
ground and naval requirements, indicate ths.t 

J 
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I . 
nuc.~ear weapon storage sites are probably ~ [ 
avaQable to units of the Soviet ground forces 
and ' to certain naval surface and submarine 
tore~. · 

132. i The Soviet guided mtssde program has 
clea~ requirements for nuclear warheads, par· 
tlcularly 1n strategic attack and certain air 
defense applications. Although there Is tO 
date!no con1lrmlng evidence. we would expect 
to ~d special security arrangements and pro­
visiops for check-out and storage of nuclear 
warqeads tor all deployed sur!ace-to-6urface 
and air-to-surface mJssUe units having mts­
sUes 'ot 100 n.m. range or greater. Although 

.. we. ~timate· that -~e .SO~~t.s..have tested s.t·. . · · 
leaat three nuclear warheads 1n surface-to-air ·confrol of. Nuciear w~,;c;n·s . J 
trusst;tes, avaflable.photography on surface-to- 136. There are two dJstlnct categories of nu-

·. a1r ~tss~e sites ha:S not as yet re-v:~ed ~Y . ~ear y;eapon storage. in tbe UBSR, each aep. 
. cha.n!-ctensttcs· assriclAtled with nuclealt ~ · arately · adm1n!sterecf an:d · -cimtrouec:t The 
on h~dllng and storage at operational sites. first consists of national storage !acWtle.s at 
133. Whue there 1s no direct evidence to lndl- the national assembly and atoekpUe site. We 
cate ~that the Soviets have selected nuclear believe that these sites are operated by the 
warh~ads for their Anti-Balllstlc Missile M1nlstry of Medium Machine Building. The 
(ABM) system[ ···· · second class ot storage house& those weapons 

I immediately required to lmplem~t mllltary. 
J missions. These weapons are stored at m.W­

tary bases 1n sites ~rrespondlng approxi­
mately to Service Storage Fac11J.t1es ln the US 

I .J A nuclear warhea£1" 
would be particularly attractive to the Soviets · 
for u¥ in an ABM system because It would 
provi~e large lethal radll against light-weight 

·.· re-eritlj _vehicles, :Parttcularly' ai b!gh altl:. 
tudes! · 

. I 

134. -:fbe Soviet nuclear weapon logisticS sys­
tem. ~though lt reveals_e11ectlve plannfng tor 
and I.DlplementaUon ot the dispersal concept, 
does ~cit appear to have a capabWty tor rapid 
move1pent or preparation ot weapons tor op­
eratioD.al use In a compressed ttm.e period. 

t 1 

program and include the arctic storage bases 
and the Types I and n af.rfield.sltes. We be­
Ueve these weapons are controlled by the Min­
Istry ot Defense, probably by a speclal1zed, cen­
tral ele~ent ot that M1nbtry. 
.137. 'li1e authority to declde wbether.~rnot to 
employ nuclear weapons 1n a given situatiOn. Is 
probably vested speclfically In the MWtary 
High Command. wblch In peacetime com­
prises the Mlnlster of Defense and hls tmnie­
dlate subordinates. Major operational com­
mands 1n the fteld are belleved to have a spec­
t.tled num~ of nUclear weapons, and the 
ftel.d coimnand~ proJ>ably -have BQPle ~ 
tlon 1n determliilng. bow the weapons are io 
be employed. From the atandpolnt of ·rapid 
and effective response tO Vartow m1lltary con­
tingencies, It Is quite logical !or the Mlnlstry 

··of Defense .ta provide the _corpmand .meclla- .~ 

n1sm tor controlllng the release of weapons 
] 1n operational sto~e I1;S well ~ tor deciding 

TOP S ET 
RESTR EO DATA TS n 'noo 
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whether or not employment of nuclear weap- The Soviet Test Program 

39 

ons migh~ be miUtarily desirable in given sit- 140. we estlmate that the present Soviet 
uatlons. ;n Is virtually certain, however, that stockpile consists primarily of weapons devel-
any decision made within the Mlnlstry of De- oped from nuclear tests conducted· prior to 
tense to ~mploy nuclear weapons would re- November 1958. New weapon designs being 
quJre rat~catfon by the top political leader- tested 1n the current series which began on 1 
ship, an1 that the ultimate decision on September 1961 probably would not enter the 
whether or not to lnltlate a nuclear attack stockpile for about one to two years. How-
would be ~ade by the Presidium of the Cen- ever, the current tests may also have the ob-
tral Committee of the Communist Party. jectlve of proving some previously untested 

. ! weapons from the present stockplle. H tbe 
V. POSSIBLE SOVIET AllOCATIONS Of Soviets engaged in clandestine testing, some 

fiSSIO~ABLE MATERIALS TO WEAPON of the current tests woUld be designed to a-
.... ~roc~r'W~ ..... _. _ , ... · ... _. :· ~ _ .. _ .. · .. pi~t the.xysuJts.ach.feved.. Fqr\her analysis 
138. ·sufficient information Is available to es- will be required to determine the design o!_ 
tlmate the

1 

major characterJstfcs, I.e., weights, .re:ently tested devices and to C:Stablish the 

yiel~ andllllB:~riaJs_ ~mpositio~~;of ~Jl~~ :. ~~J_ecttv.~ of ~e ~~~ .~t ~-~· .. · . • 
w~pons··ava~ble· to the Sovtef arsenat. ·In "141. The Soviet test program over the years 
addition, ~road judgments can be made as to has retlected the d;evelopment of nuclear 
Soviet plans tor the employment of nuclear weapons to meet a wide vanety of military 
weapons, the relative emphasis on types of requirements(_ 
weapons tbr various missions, and general 
Soviet nucl~ar capabilities. These judgments 
are derivedl from a nuniber of considerationS: 

I 
the Soviet nuclear test program through 1958; 

! 
estimated availablllty of fissionable materials; 

I . 
evidence on s+"""'lling practices; Soviet doc-. I ....,_,.. .P 

trine on the use of nuclear weapons; Soviet 
strategy ~d military pollcy; and estimated 
Soviet development and deployment of weap-

1 
ons systems. Our information is sumcient to 
delineate, within broad limits the general·siie 
and cmnpodition of the Soviet nuclear stock-
pile, but lt is not of sum.cient quality to per-
mit detalloo: allocations. -

139. Future!projecttons of the Soviet nuclear 
weapon stockpile are highly tentative.. Our 
estimates of the present materials stockpile 
are subject to ~ 5)f eiT9r w~ch .~me . 
. ~ ! . • . ..• . 
greater over the next few years (See para-

1 
graphs 63 ~d 82). No meaningful margin of 
error can be stated after 1961 for the estimate 
of plutoruuni equivalent, or after 1963 for the 
e$t~ _or I cu.muiatlye U,.....23~. productiop. 
Therefore, this section is addressed prlmartly 
to a conslderktion of the Soviet nuclear weap­
on stockpile in the current period. 

]Some ot the Iow- anct medium~ · 
yield tests probably related to the develop­
ment of thermonuclear weapons. IJkew:Ise, 
some of the high-yield shots may have con­
tributed to the improvement of the lower yield 
weaoons.( 

J 
142. Tables 6 and 7 present weapon designs 
which we estimate to be avaflable to the pres­
ent stockoUe. L 

_ ]The liSt: 
1ng· in tnese tables, however, 1s probably not 
complete. [. 

J 
TOP RET 
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L nuclear weapons, 1! they considered it mill­

! Jin addi:. 
tlon, tJte ~tlrig does nofeonta..tn any untested 
wea~. developed or extrapolated from 

I 
tested devices, which the USSR mav have , 
stockoried.t 

I ~ 
Even with these omisslons, however, It Is evf-

1 

dent that a wide spectrum of fission and ther-
1 . 

monucl~ weapon designs 1s now available 
to the SpvJets. 

I 

Availability of Fissionable Materials 

143. we\ ~tlmate ~t the total amount of 
ftss1onable ·matei1als aTallable 'for fabi1catlon 
lnto weapons increased considerably during 
the pa.st j year. We estimate that production 
In this ~nod bas Increased total Soviet stocks 
of U-235 by about 45 percent, and of pluto-

_nlum-eqrvalent bv about 30 percen~[ 

I 
' 
I 
I 

I · . 
Soviet Military Doctrine and Policy 

J 
I 

144. Alth9ugh the Soviets cannot be certain 
as to the~ nature and duration ot a general 
war, ~he_y1 appear to assume that tt would 
commenc<; with tnasslve nuclear attacks upon 
the homelands of the opponents. Nuclear 

I 
weapons ~ould also be employed 1n the sub-
sequent struggle which. would be cb.aracter­
lzed by &, total commitment of remalnJng 
forces and weapons. In any future con1Uct 
short ot general war we have estimated that 
the SovietS probably would seek to exclude 

. .the ~ Qf) nucl~. weapons because. <Of . tbelt'· .. 
supertorltft ln conventlon·al forces. At the out­
set of sue~ a contllct they would pro~bly 
make a considerable e1fort to avoid being the 

I . 
first to use nuclear weapons, but would un-
doubtedly -tespoild, 1n kind, to Western use ot 

' I • • ' • 

• For the \new of the Asslat.ant Chfet ot NaYal 
OperaUon.s (lntelllgence), Department of the Navy 
see page, 18 :and 21. . 

I 

-TS l17700 l 
.. 1· 

I 

I 

tartly necessary.~ 

145. We belleve that the Soviets w1l1 continue 
to maintain substantial forces ln be1ng ~d 
that, Insofar as Is appropriate to their mls­
slons, these forces will be dual purpose, ca­
pable of employing nuclear or DOnlluclear 
weap<>ns. U as we estlm&te, the Soviets have 
not yet achieved a state of .. nuclear plenty," 
the various mJsslons necessaril1 have to com­
pete . for allocations of fisslonable materiaL 
Considering our esttmates o! Soviet strategy, 
we belleve that the USSR has given the largest 

·.aUocatlon ·ot~~onabl& mater.lal to Its ·long­
range attack forces. Using as a ba.sl.s the esti­
mated c.h.aiacterlstlcs and numben of avaU­
able dellvery vehicles, we .belleve It possible 
td. make· a· rougti Judgtnent conCemlng ·tile 
amount of materlallnvolved ln t.b1s allocation. 
There are so many poosible combi,na.Uons of 
requirements and allocations tor Soviet air 
defense forces, theater field forces, and naval 
·forces that we have not attempted to assess 
the amount of material allotted to each o! · 
these forces. 

long Range Striking Forces 

' Lcmg Ra.nge Amation 

146. There is ample evidence that the Soviets, 
early 1n their nuclear weapons program. de­
cided upon the extensive deployment of nu­
clear weapons to Long Range AviaUon. The 
Soviets probably began construction of the 
nuclear storage sites which have been 1dent1-
.fted at numerous Long Range Aviation bases 
1n 1952, and we estimate that all primary LRA 
bases have nuclear weapon storage. In their 
test programs, the Soviets clearly stressed the 
rapid development of thermonuclear weapons 
suitable .. f. or deliv~ M ·bombs an.c1 selec~.· . 
weapons for air-to.suiface . uiJsslles. We be-. 
Ueve that the Soviets have provided nuclear 
weapons tor the bombers o! Long Range Avta­
tlOn intended for weapons dellvery ln the 
.e~t of ~eral !&r~·. Ther ,_may have pro-. 

• For · & full dl.scussion ot tb.1& .ublect, aee NIB 
ll-4-M, "Maan Trends ln Soviet Capahflltte, and 
Pollcle,,~ Paru. Pl~ T.B, dated 1 Decslber lOCIO. 

I ~ 
I I 

: \ 
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vided a certain number of weapons tor mul· 149. We estimate that the So:i1et long range 
tiple\bomb loads and for restrikes by surviving attack forces ~ow have some 10-25 ICBM's 
aircrillt. VIrtually all of these weapons would and 250-300 medium range m..lsslles avallable 
prob*bly be high-yield types, and many would· for launching In an lnittal salvo.•~ The 28 
probably be In the megaton range. Soviet mJ.ssUe submarines estlmated. to be 1n 

1 service probably carry a total ot about 80 
147. -pte numbers of . weapons allocated to short-range (150 or 350 n.m.) balllst!e IJlls. 
Long; Range Aviation could vary widely de:- slles. Assuming a present ICBM Inventory of 
pending upon operational planning, the size about two mfssUes per launcher and an 
o! wflpons employed and other factors. MRBM Inventory of about three mtsstJes per 
Long iRange ~vtatfon could now have on the launcher, the Soviets would have an opera.-
order\of 1.000 nuclear weaoons..( ttonaltnve:ntory of 800 to 1~000 mlssUes Sn all 

1 these categories. We believe that nuclear 

: J In View of the growtng demands 
or SoViet mtssUe forces and our estimate that 
the long range bomber foree will decrease 

: somevth~t. :we i:!o· not fo~ any In~ m 
the nUm.ber of nuclear weapons allocated to 
Long Range Aviatlon.u 

I 

Missiles 

148. ~eluded 1n the long range attack forces 
a.re ICBMs, medium range (700n.m. and 1,100 
n .m .), 'and submarine-launched ballistic mis­
siles. ~Ues employed in an lnitlal atta:ck 
on land-based retaliatory targets and on ur­
ban-indUstrial centers would probably be 
equipptki with thermonuclear warheads at or 
near the maximum yields avallable.( ·--

\ 

warheads would be · provided tor all . these missiles: ·= ••• ·. ·-~ · ,. 4
• • • •• .' • ••• 

150. We estimate that mazfmum yield war­
h~ would be. usecl In ICBY'a, submarine-

- ·.J~ched DuSsi!e$~ ·and ·wmAra 'for an'misal· . 
salvo, and that the renlatntng MRBM's would 
be equipped with nuclee,r..MU"heads ot varying 
yields.(: - · -

J 
151. Soviet mlssUe strength wtn continue to 
grow o~er the next few yearS. We have esti­
mated that In mid-1963 the SOViets will have 
some 75-125 ICBM's and about S50-450 
MRBMs!IRBMs on launcher.H In the same 
period, we have estlmated only a modest in-

• Tbe repreunt&Un ot Aaa1Jtant CbJel ot i]lt&tf, 

• ~e ~t Chief ot lfl\'fA;\ Opera~o~ CinteW.­
gecce) , Department of t.he N&'T, does not concur 1n 
these l.mplled &Uocatloos because he believes the 
avaJlabtUty or Soviet dssionable materlal to be ma­
terially below that git'en lD. the. majority estimate, 
as polnted out ln the 'footnotes on pages 18 and 21. 
In add1Uon, he teeb that t.tae ln.sutDclener of e'f'1· 

. de nee on 'actu&i So net weapon apportionment. &.ad 

J Intdll.gence, USAF belle-res that Bonet lo~ iance 
attack torca now have about eo ICIU4"a on launcher. 
(See th~ Asstrt.ant c.hlet ~~ ~ta11t IotellJcence, ~ . 

- footnote to· NIE 11-8/l:...t!l:· "'8trtnsth of·.soflet Lonl 
Range MJ.ulle Forcea" tor h1.s views on t.b1a nbjecL) 

the wide 'margtna of error inherent lD. nssl.ona.ble 
material estlmate.s are such that these estl.mated 
&llocaUoru are only possibWttes. 

I 

I 
I 

• See footnote 23 for tho vtew ot the Aas1dant 
Chief ot Naval Operatlona (InteDlgenoe) . 
· • The rep~taU-re .;, .tho Ass1staot Chle! or . 
Bt.a.Jr, Intelllgenee, USAF. belle'res tha~ 1n mJd.J.gQ 
Ole Sovtets wtU have about 250 'iC:m.ra on laaacbeis: 
(See the A.&sl.stant Ch!et of Sta1r, InteDlgenee. USAF 
lootnot.e to NIE 11-8/l-81: "Strength ot BoYle\ Long 
RAnge Mlsslle Forces" tor h1l 'riewa on t.h1a subJeet.> 

I 
I 
I 
I 
I 
I 

I 
' 
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ere~ In the number of missile submarines [ 
and: a gradual decline In Long Range Aviation 
strength. Thus we belleve that the future 
nu<4ear material requirements ot Soviet lqng­
range attack forces wUl be largely a !unction 
of the Soviet balllstte missile buildup. 

\ 
l 

Air Defense 
I 

~52. ; A few Soviet nuclear tests appear to have 
beeri related to the development of nuclear 
warheads for employment ln. air defense. 
'I'hLs: evidence does not lnd.lcate that the So­
viets' h&ve developed a nuclear warhead suit-

. . .. able 
1

for wte Jn .(Ul. air-tQ-a4'~.fie.( . l . . . . . 

I Jwe con-
. Unu~ to estimate that- the~ Soviets have. ·avail- · 
able nuclear warheads suitable for use In sur­
face-to-air missiles, although "there Is no evi­
dence of their deployment to SAM sites. 

I 
153. [rhe rapid and atensf.ve deployment of 
surface-to-air missile sites 1n the USSR ts In-
dicative o! the high priority accorded the air 
defense mission. Of the three SAM systems 
now believed to be operational, deployment of 
tne SA-2 1s by far the most widespread. We 
estiltiate that 350-400 SA-2 sites are now op­
erational at about 70 urban·lndustrtal areas 
1n th~ USSR, others have been deployed !or de­
fense! of military installations and field forces. 
We believe that within the next few years the 
So vie~ w_ill have deployed roughly 500 SA:-2 · · 
sttes at some 100 urban-industrial areas, pos- · 
slbly :s0-120 SA-2 units for defense of fteld 
forces, and an unknown additional number 
tor d~fense of such military ·installations as 
balllstlc missiles sites. 

I 

aome nuclear warne&aS have pi'Obibl) oeen ] 
provided for the defense of Moscow and per­
haps tor other major urban-Industrial cen­
ters. Allocation of nuclear warheads for sur­
~~-to-alr mJssile3 wUl probably Increase over 
the next few years, but we consfder it unlikely 
that the Soviets wtll seek to provide such war­
beads for all mJsslle units or sites. 

•. 1~~-.:W~ ~v:e.~lma~· .. tha~.~.e ~vie~ wm. 
probably begm at least llm1ted deplcijment" or·· 
an antlm1sstle system 1n the period 1963-1966. 
Several of the thermonuclear devices tested ln 
1958 llllght lend the_mseke3 J,o ~ch llPPll~. 
tton.(. 

__ ]There IS 
some evtaence tnat tne 50Vlets lnt.end to use 
nuclear warheads within the atmosphere and 
fragmentation warheads out§lde of the at­
mosphere.( 

J 
156. We have no esti.Iilate as to the magnitude 
o~ a projected Soviet anttmtssUe deployment 
program. However, if such a system were to 
be widely deployed, lt might place new and 
heavy demands upon Soviet stocks of fission­
able materials which would be !elt even before 
actual deployment. 154. Although Soviet SAM systems are de­

signe~ to be effective with HE warheads 
agatn.St aerodynamic· t4rge~, .nuclear .-war- . . Svp~ of -~ro_und -.~perotions. '· 
heads! would be -required to give a significant 157. There is ample evidence In current So- · 
probabllity !or destruction o! the nuclear viet military doctrine and training that the 
weapdns themselves. Such warheads would Soviets contemplate the· use ot nuclear weap-
also 4tcrease the k:Ul probability for the de- oni on the battle.tleld .ln support of ground · 
structl.on of the dellv.ery vehicles, -We bellev&. ,operatlo~ .. This doctrine ~003 delivery .. 
these ~ori.S.ldemti.Dns would tlnpel the Soviets . . or nuclear "weaponS by a v8rlety or methods 
to pro!vide some portion of their surlRr.P.-t~A.Ir including ri.fied artWery. free rockets, Jrnlded 
missil~ with nuclear warheads.[. ] missiles, and aircraft{. ] 

I 
TS 117700 .,. 
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1 J '111e larger medium- and htgh-
)'leltl weapons could be deUvered by afrcra.ft or 
by the types of surface-to-surface m1ss.lles now 
beUeved avallable for ground support. We 
have estimated that the Soviets could now 
have large numbers ot short range mtssUes 
(up \to 350 n.m.) but we belleve that only a 
small portion of the total Inventory would 
n~wl be equipped With nuclear warheads. 
However, substantial numbers of the 150 n.m. 
and 3so n.m. m1ssUes actually deployed prob­
ablY. ! have nuclear wa;-heads ~vaUable. . :vtr-

• ttiEilY au medium-rang!! ilitsSueS' rroo ·and 
· 1,100, n.m.) available tor support of fleld forces 
woul~ be equipped with nuclear warheads of 
y~g Y.felds:. . • . . : . : : ••. ·:. 

158~ 'we ·belleve" that the. p~t Soviet mate-
1 • 

rials stockpUe does not permit the allocation 
I 

of very large numbers of low-yield nuclear 
weapbns for tactical uses. Within the next 
few years, the llmitattons imposed by the 
availabUity ot tl.ssionable materials will have 
eased :considerably, and Soviet nuclear ground 
support capabilities wUl be greatly improved. 

I ' 

Navaf Operations I . . 
159. There ls ftrm evidence supporting the 
development of nuclear w~pons for naval 
mtsslops. Of the weapons tested by the USSR, 
a number of medium- and low-yield weapon 
types kould be suitable tor use against naval 
targetS. · There have been nuclear tests in the 
Novaya Zemlya area which almost certainly 
relate ;to naval effects or to. the development 
of navill weapons. We have evidence of nu­
clear ireapon storage facilities at naval alr-

1 
fields and belleve that nuclear weapon storage 
sites a~e probably also avallable to certain na-

1 
val, stu!ace, a.n4 submarlne-laUD:ched.m.Lss:ll~: . . 1 . . . . ·. . 

· 160. '!be allocation to Soviet naval forces al· 
most certainly. ls being Increased with the . 
growth in the numbers of guided mfssUes 
avallable to naval wilts. ·We bave estimated. 
that all au~launched balllstle mlssUes 
probably w1ll be equipped ~Uh thermonuclear 
warheads. Nuclear warheads probably have 
also been provided !or some portion or the 
air-to-surface mlsslles employed by Naval Avi· 
at1on, and for some ot the cru1se-type mlssfles 
now employed by a tew surface vessels. Lim­
ited numbers ot nuclear bombs, depth charges, 
torpedoes, and mines are probably ava.llable 
(or dlre9t. SU.P,P9~ o! !ill:.~ Qpel'Jlt10J~S. .. ~e . . . 

· g'rowmg 'requJ.rerilent tor more efreeUie antt- · 
submarine ·weapons to meet the threat posed 
by US m1ssUe submarines probably Will result 
in !1?-ueased. alloc.a~on.s. ~ ~ forces. · · · · 

Summary 

161. We belleve that the long-range striking 
fo~ce, have been given the largest allocation 
of fissionable materials, and that at present 
the Soviet weapons stockpfie can support mas.. 
slve nuclear attacks against targets In Eurasia 
and North America. In view of the large al­
location estimated for the long range attack 
to~. and the size and nature of the overall 
materials stockpile, llm1tat1~ are Imposed 
on the numbers of weapons avaUable for other 
air; ground, and naval operations. These llm· 

· ltatlans necessarily afteet mllita:y planning. 
However, we consider lt unllkely that the 
availability of 1lssionable materiala fo~ nu­
clear w~pons is · a factor which In itself s1g· 
nitlcantlyllmits Sovtet poUcy. We ·have esu­
mated a considerable growth ln the Soviet fts. 
s1onable matertw stockpUe whiCh should 
keep pace with the estimated growth ln Soviet 
missile capabilities for long-range attack, and 
~ease the .~~~o~.no~ ab<r(e..: .. 
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ANNEX A 

. 
RESEARCH LABORATORIES SUPPORTING THE SOVIET ATOMIC ENERGY PROGRAM 

I 

I 
1. Although many laboratories throughout 
the Soviet iunion are engaged in the develop­
ment of various· aspects of the· atomic energy 

I 
. program, only a few, aside f.rom those directly 
· · · · uirdef the tkmistry of :M'editinl Machine· Bul1d­

ing (MSM), have borne the main weight of 
the basic nuclear research effort. The Insti­

l 
tute of AtOmic Energy of the Academy of Sci-

.· "ences iri l4oscow ·(fo~erly "LS.boratOcy ll) 1s · 
undoubtedly the leading institute in this.fleld, 
and is pres~ntly a center for heavy-isotope sep­
aration, re,actor development, and controlled 
thermonuclear research. (See Annex A, Fig-
ure 2.) I · 

i 
2. The Institute of Chemical Physics (ICP) 

I 
in Moscow, was, and probably still Is, closely 
associated: with the development of nuclear 
weapons .. /This association Is not unexpected 
in view of this institute's long history of in­
vestigations in the various phases of chemical 
explosives and chem1cal chain reactions. Sev­
eral of ttsj scientists have ·been directly con­
I:lected with nuclear weapon developments. 
Moreover, !according to repatriated German 
scientists, the responsibility for implosion sys-

t 
terns of nuclear weapons during the mid-
1940's was' assigned to a committee made up 

I 
of ICP per,sonnel and headed by N. N. Seme-
nov, the director or ICP. 

I 

3. The Physics Institute located in Obnlruk, 
which is believed to be under the admlnlstra-

. . . . ·I . . . 
tion of the State Com.rn.Jttee ·of tbe USSR 
Council of Ministers for the Utilization of 
Atornlc En'ergy (ATOMKOMITET), is respon-

1 

sible for tpe development of fast breeder re-
actors an~: a .P.I?w~r r~cto.~ e~ploying nucl~ar 

.. .I . • "• • 
superheat.-

1 
The institute bas recently .under-

taken research which could lead to the devel­
opment orl an ion propulsion engine and pos-

1 TOP S 
REST 

slbly a nuclear power source !or space appli­
cations. 

4. The Leningrad Rad.lum Institute of the 
.. Acad~my- of *lences ts·a leading institute for. · ·. : . 

basic research perta.lnlng to reactor fuel proc­
essing and has contributed to other important 
phases of the program, such as the measure­
ment of neutron'"ct~ sections: .-.. ; · · ·. · 

I 

j. 

5. The Moscow Institute of Theoretical and 
Experimental Physics of the Ac·ademy of Sci­
ences (previously called Laboratory m and 
the Thermotechnical Laboratory) has pio­
neered the development of heavy water re­
actors in the USSR and has obtained much of 
the fundamental nuclear physics data re­
quired by the Soviet atomic energy program. 

6. The Moscow Metallurgical Institute lmen1 
Bayk6v appears to be the cen~r for the de­
velopment of metals resistant to high tem­
perature, while the development ot ceramtcs 
and cermets !or h1gh temperature reactors is . 
being conducted ·in Klev at the Institute of · 
Metallic CeramlC.'l and Special Alloys of the 
Ukrainian Academy of Sciences. 

7. The State Institute of Rare Metals 
(OIREDMET) in Moscow and the Moscow In­
stitute of Non-ferrous Metals and Gold lmeni 
Kallnin are active 1n the study of the metal­
lurgy of thorium,. berylllum, zirconium, nio-. 
blum, :inolybdemim and . C?ther non-ferrouS . 
metals necessary to the atomic energy pro­
gram. Recently an afllliate of the latter in­
stitute has been established at Krasnoyarsk 
where it. appears to be conducting the sam~ 
type oi research, but probably with more em~ · 
phas1s on the classified aspects of the Soviet. 
atomJc energy effort. 

TS 119700 
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8. The :Joint Institute o! Nuclear Research at [ 

Dubna :Is part~y manned and tlnanced by J some baste research pertafn-
SateJU~ · countrzes and Communist ChJna. Jng to nuclear energy 1s conducted, generally Thoug~ ft fs concerned primarily with basfc tn a specialized .field. 
researc~ In high-energy· nuclear physics, a 
fast p1ulsed reactor ("Mepy-go-round"). 
which could be important to future atomic 
energy programs, was put Into operation 1n its 
Laboratf>ry of Neutron Physics In June 1960. 

9. Besid:es these institutes, the USSR Acad­
emy o! /Sciences and Its affiUates operate a 
vast network o! research institutes and labora­
tories which are engaged In the broad .field o! • I 

sczence ~d ~ology. At these institutes, 
· ' · sudl ·as1 'h~ · Tomsk Pblyfechhical Institute 

I 
I 

-: ---- ·-· 
I 

10. The leading educational institutes under 
the Ministry of Education perform contl'&Ct 
research !or ATOMKOMITET and the MSM 
and are used to train the tec:hnJctans for the 
operation ot such .lcstallattons as atomfc pow­
er stations. The development of th~ large 
research and training centers are now be­
ginning to str:engthen the Soviet capability In 
the .field of ~tomic energy. (See Annez: A Fi~­
ure·2.) -· 
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