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THE PROBLEM 

·: ·TOP SECRET· 1: 

THE SOVIET" ATOMIC 
ENERGY PROGRAM. 

ro "estimate the current status and probable future course of the 
Soviet atomic energy program over th~ next five to ten years . . 

CONCLUSIONS : .. : : ·-· •. : . 

. A: ... I_n· a nuclear test program of_ more than 15 years ~UJ:ation, the 
USSR has developed nuclear weapons iii a variety of designs and sizes 

·which· ~e believe have yields ranging from fractio-ns of a kiloton up to 
100 'megatons." Soviet weapons technology has differed ffom that"_ of : 
th~ US in ceit~in r~spec_ts. In the~onuc,lear _. \Veaporis~ the· SoViets 
have emphasized the· ~evelopment cjf rnultimegaton· devices rather -
than relatively sinall,. lightweight lower yield weapons, and have . 
ac~eve_d high thennonuclear perfonnanc~ in the multimegaton range. 
(Paras; i0-14) 

B. In fission weapons the Soviet program has been directed toward 
development of" reliable, efficient, and economical devices. O_ur evi
dence. is insufficient to detennine whether the Soviets decided not 
to p.ursue development of lightweight fission weapons or' whether the 
apparent lack of.development in this area is because of our failure to 
detect the ~vidence of such a program. . However, there have been 
a number of Soviet tests ·on which we have little or no data. and the 
So,iets have probably developed and stod .. -piled a nuri1ber of fission 
we:.1pons which we have not identified. (Paras. 16. 17) 

C. \Ve have detected 11 Soviet underground tests since the fest 
ban treatv took effect in 1963. We belie~e that most of these were 
related tC: thennonuclear r~the·r than fission weapons, possibly directed 
to,\·ard deve]Injent uf[ · · . 

. _ . Analysis of" one test wh~ch ventecl}ndicates t~ut~ the 
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tc?st <.lcvice was a r~lativcly clean design with . a yield of about 250 
KT. Considered in the light of other evidence; this may indicate 
the existence of a Soviet program · to develop clean thermonuclear 
explosives for both militaty and peaceful uses. The rate of under-

. ground testing detecte~ to date does not ind_icate that the Soviets 
' have made an extensive effo:·t to i!l"prove their fission weaf-'C'In tech-

nology. (Paras. 15, 18) · 

D. The Soviets are continuing an active weapon development 
. program which is almost «;:ertainly creating new test requirements. 
This, together with the active US p rogram of underground testing is 
probably generating considerable pressures for a vigorous test program. 
The pace of Soviet underground testing will probably increase. Ho\~
ever, we do not believe that research, development. and military re
quirements will become so pressing as to· cause the S~viets to with:-. . 
draw from the treaty in. the near tenn. (Para. 26)' '. ·, ... · ·,, ,;_;; ,· :-: < · 

.. k "" jfi . th(m11on~~l~ar ~eapon techn~logy •. an area" in which. the .. 
Soviets could make significant advances-the submegaton ·and low 
megaton yield rang~-is_ susceptible to improvement by undergro1:1n~ 

. tes~ing. Futitre imp1~oveme~t in fission . devi.ces could be u1· the "difec7. 
tion of further development"of small diamete( · . . · . .. . ; -:lv.iar~ 

. heads. The Soviets could also obtain a linuted amount of Caia on 
weapons effects by underground testing. but "one of their strongest 
requirements in this area-effects data. on high-altitude nuclear explo
sions-could be met only by atmospheric testing. (Paras. 27-31) · · 

F . The So\'iets are continuing to expand their facilities for the 
production of fissionable materials. Our estimates indicate that by 
197 5 :soviet C. · . 

.J U-235 production \\ill . increase by ri1ore 
than one-third. resulting in nearly a four-fold increase in cumulative 
production by that date. These estimates are subject to wide margins 
of error. Nevertheless. a sigt~ificant expansion of these facilit~es has 
continued despite Khrushchev's statement to the contrary in April 

. 1964.1 
( Pal·as. 1-9. ·rabl~ I and II) · 

. . 

C. In industrial and military applications of power and propulsion 
reactors, the Soviet program ha~ been characterized by certain tech

. . no_logical weaknesses. Inadequate developm~ntal testing has tended 

. .. ' Fc>r lh•· \"il'\\"S of lhl· .-\$Sisla!ll Otil·f of Xil\':11 Op<"r:tlions ( lnt..Jii~Cnl't' ). IA·p:trllll\'nt or 
·· , · .th.·-=-.::wy, n·~· thl• fu:.~lmlll' to p;tr:l~l':lph 4. J' :l(:C' 5. 
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to degrade operational reliability, chemical engineering .has iagged, 
. and capabilities in stainless steel te~hnology has been notably weak . 
. ~s a result, the Soviets encountered major problems with their first 
. marine propulsion system. This system has been considerably modi-
fied and improved and probably will give satisfactory perf_ormance in 
the newer ships and submarines. But the Soviets are still several years 
behind the U.S in marine propulsion technology. Technological .diffi
culties, together with economic constraints, have also slowed the Soviet 
nucle~r electric power program. 'l:'he Soviets are 1~ow embarked upon 
a program of expansion which incorporates many of the power reactor 
concepts under development in the \Vest, but we doubt that they will 
achieve their planned expansion to a 2,000 megawatt generating ca
·pacity by 1970. (Paras. 34-40) 

· H. · Soviet. research reactors appear to be a~equate in quality and 
'quantity to meet the needs of the atomic energy program, although 
nuclear research has probably been hampered somewhat by deficien
:cies in instrumentation and by the-limited availability ~f large fast . 
·,computers; .. _Reactor reseax:ch seems·. direc~ed to~ard power and pro-
'pulsion applicatioi1 with emphasis on containment i-riaterials; coolants, 
•moderators, and fuels capable of wi~standing high irradiation levels 
:and t~mperatures. (Paras . . 32, 33) · 

. . 
· I . More advanced research in . thennoe~ectricity and thennionics · 
will probably find application in space power supplies, which will 
e'ventually permit the use of electric propulsion systems in space. The 

, Soviet program of research ?n controlled thermonuclear reacti~ns is 
' the \vorld's largest, and Soviet scientists have made major advances. 
, in plasma phy'sics. We do not believe, however._that the USSR will 
achieve a controlled fusion reactor in the next ten years. (Paras . 

. 43-46) . 
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I. SOVIET PRODUCTION OF NUCLEAR. MATERIAlS 

Uranium Ore and .feed' Me tctials 

~- For a nu~bcr of years, our evidMrP ha~ i~~icated thc.t Svviet p:ocurtment 
of uranium ore and concentr:ttes hns exceeded the amounts believed to be 
required by the atomic energy prog(am. But :ts the result of continued expan
sion of fissionable m:tterials production, requirements may be rising to a. level 
approaching our estimates of ore p~ocurement. We estimate that, in terms of 

. equivalent uranium metal, total procurement of ore · and concentrates had e:<-
ceeded 200,000 tons by· the end of 1964, and that the current procurement rate 

. ' . . 
' is over 20,000 tons per year. More than half of this comes from Ea~tem Europe, 
East Germany bcirig the major supplier. During ·1964, there . was . probably 

;some expansion of mi.ning and processing facilities.:within. the USSR and-. i~ a 
few -of the East European countrie~: . - ..... -· .-·.: :'~~.,~L ;: . 'i ·: '-'' · .. _, .. -·:; ~-~· · : ':.' 

........ :· .·· ··:·.· .. · ·;; ~ . ' . :.··.!-:·::··::.· · ~··.~ ··;: :··\· ~ ··~ . .. : ' ·:· . . · 
2. We have. identified three facilities. for the_ proouction oL u:aruum ·metal. 

and other feed materials: at Elektrostal, near Mosc~w; at Clazov, just -wes~ o~ 
t~e . Urals;. and at Novosibirsk TheSe installations . probably ·have sufficient 

·,capacity to have processed· t_~e ore and roncentra~~ procur_ed by: the:::P~SR 
· ~ \Ve believe that the Soviets have . ample Ur-anium-metal producti()~ capacity to 
:meet their estimated needs over the next ten years. Supplies of other materials 
·essential to the Soviet weapons and reactor programs also appear adequate. 

U-235 Production 

· 3. The Soviet capacity for U-235 production has gro,,n steadily' since the 
inception of the program. There are .now four large gaseous diJiusion com· 
plexes in operation: Verkh-Neyvinsk in the Urals, Tomsk in we~tem Siberia, and 
Angarsk and Zaozerniy. in central Siberia. Annual production capacity prob
ably now totals about 42,000 kgs., and we believe that e~ansion and modern-

. izntion of production facilities is · continuing. Thus, toward the end of the 
decade, total ~mnunl capacity will probably increase to about 57,000 kgs. (These 
figures nre all in tenns of production of uranium enriched to 93 percent U-235 
content.) Our estb:ttes of tot:tl cumubth·c production through 1975 (Table 1) 
assume that all plants nre run at full capacity; . · · 

..J. Estimated production c:tpacitics of Soviet gaseous diltusion pl:tnts are 
b:tscd primarily \lpon t'stimates of electric power usage and of pl:tnt. e~dcncics. 
We . cons:dcr .the estim:ttcs of clc..:ctric power. inputs for productio1i to date to be 
re:tsonabl~· accumtc. but consider:tble unccrt:tinty attaches to the estimates of 
plnnt efficienc-ies. Our judgment5 on the ·latter have, in brge measure, been 
'cxtr:tpobtc~ from informati~n proviclc.·d by German returnl'(.'S in tht; c:lrl)' 1950s~ 
. ' . . ~ 
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Plutonium-Equivalent Production 

5. There arc three plutonium production complexes in the USSR located at 
Kyshtym in the Urals and near !omsk a?d Krasnoyarsk in central ~ibcr.ia. L . 

:J 
6. The Soviets have c~ntinued to cxi)and pluto.tium produ~tion facilities even 

though Khrushchev in. April 1964 indicated. th~.t such ex~ansion w9.~l.d. be cur
tailed. We believe that there are two large new reactors under construction 
at Tomsk which will become operational in the 1967-1968 period. In. addition, 
ot~e~ new production and E.cessing facilities will probably be b_rought in 
w1thm . the next few ·years. · . . · . · 

·:· ·. ·. 

J 
Fissionable Materials Available for Weapons ·use 

7. The principal non-weapc;ms use for fissio~able material is as ·fuel for re
actors, but the. quantities invoh·ed arc relatively small. We believe that use of 

\ 

=The Assistant Chid qf !\:wal Optratiotis. · ( Intelli:;ence ), Dep:~rtment of the ?"a')', believe~ 
";L" resp~ct to cumulative U·235 production th:~t there is :nsufficient e,·idence to support 
the prod~:ctio:l efficiency which would be required by th~ SfUitS in the estimate. !\loreo"er, 

. in order to arri,·e :1t such production fip.tres, he would h;l\'~ to postulate, without supportin::; 
e\'i~:ncc, So,·ict emplo)mcnt of :~xial-f\ow compressors and :1 ~w impro"ed barrier in gaseous 
dil!'u~ion pbnts. His figures ;~re tl!~refore lower. He estin1:0tes tltr. lot:~! cumubti\·e Soviet 

· J>roduction o! \:.ZJ.) :tS of mid-1965 to be between 100,000 :1r.d 200,000 l.:ilosr:mu, with the 
most probable v:~lue about 150.000 \;ilosr:uns. E"en this , ·a];.tro :1ssumcs incorpor:~tion by the 
So,·ietS of :~II possible impro"cmcnt.s within the g:~seous di!l':.:iion tcchi1ology tl1:~t is l.:nown 
to ha,·e bten cmj>lored, but excludes the employment of :ui.d flow compressors :~nd new 
impro,·ed barriers , . 

. • This lt'nll includes both plutonh:m ;md tritium (with 1:\wh"t' !!r:tms of tritium equivalent 
to one J;!:· of plutonium). We h:wc no e,·idcncc :u to tltt' prt>p<>rtion of plutonium-<:qui\•:~lc:nt 
production rcpr~sent~d by tritium. 

·TOP SECRFT ·TS 0038729 
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J 
u.2JS in propulsion, power, :md research reactors has involved less than five 
percent of cumulative production to dat_c. The only significant non·wcapons 
usc that we can foresee for plutonilun i$ in r:ISt breeder reac_tors, but the Soviets 

apparently plan, at-.least initially, to usc U-235 for this purpose. Future non· 
weapons usc of U-2:35 ·will grow considerably, primarily as the result of an 
·expected increase in the nuclear submadi'i~ foJrce, but it is likely to remain a 

small fraction n£ cumulative production.. . 

• S. Other quantities of fissionable ~atcrials which are in pipeline or which 
arc in weapons withdra\~n from stockpile for quality cootrol or reworking arc 
not considered available for weapons use. ·In estimating the fissionable material 
available for we.1pons use, we have assumed that about 10 percent of total cumu
lative production will be involved in pipeline, reworking. and quality control 

checks at any given tim~; 

9. We cannot determine ·whether tl1e estimated rates of production of plu

toniu;n and U-235 are in' a ratio · compatible.~~~~ _S~viet m!lit~ry .~~qu~~-~~n.ts:. 
. . . .. ... : . .. ·.· . . ··.~ ····,: ····:· ... :.· .. · ·~:,.· •.:;:::- _ ...... ;.···· 

.. . -:>= ·. :_.:. ··:i. ~.: · .. _;; :·::·· . : TABLE I · !.-~:: :· ..... -;:~,,~ ·.· :: · ::; ·.:r:· : :~. . . . 
ESTIMATED FISSIONABLE MATE.RIALS PRODUCTIO.N !:~· = ·. <. 

l\iid-1962 to l\1id·l975 . . . 
,. ;.. . . :. : ·( Cu~ul~tive Produ~tion ·in Kilograms.) ··' . ._: _i ·~.·:; · .. , .. · :. ·~ 
··if·~-Y~· , ._ :-_~_· · · :_ · ... ·.·.·: .... · ·u:~·. ~ ·;:/.'·:· : PL~osw>-~ EQ~~~~ · · .. .. 

1962 .... :·.. . . .. .. . .. . . .. .. .. .. 9J,ooo . I t 
1963 . • . • • • . . . • . . . • • • . • • • • • . . . . 123,000 
1964 . • . • • • . • . . • . . • . • . • . . • • . . • . 158,000· 
1965 •.............. ' •..•.•.•.. 200,000 
1966 .......... •• . . .• • ••....... 246,000 
1967 . . . • . . . . . . . . . . • • . . • • • . . . . . 297,000 
196S . . . . . . . • • • . • • . . . . • • . . . . . . • 350,000 
1959 ....•...• .• .• • ... ..• .• ...• 406,000 . 
1970 .. .. • . • . . .. .•. . ~ •......... 463,000 
l971 ........................... 521,000 
1972 ....•..... ; ' •.•••...... ·• . . 578,000 \ 
1973 .........• ; .... · •••........ 636,000 
1974 . : .... . .. .............. : .. . 693,000 
1915 . , ................... : .. .. 7so.ooo L J 

• In tenm of uranium enricherl to 93 percent U-235 C'Ontent. 
para~r:~ph 4, these estimates iovoh·e wide margins of ernu( .. . .,. . 

As noted in ... 

J . 
. • Tht' Assist:tnt Chit£ of :\;wal Optr:~tions ( Intellir:enct ). Department of the 

Na,~·. belie,·cs thert is a lower total :~mount of U-235 (S« .fontnott to para· 
~raph 4, p:~ge 5). · 

• Includes both plutonium :mtl tritium ( 1 ~ilogr:un of P~ is cq_t:h-nlent to 
1 ~ ~:~ms of tritium).[. · r• 
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TAIJLE II 

FISSIONAIJLE l'rlATEitiAL ESTIMATED AVAILAIJLE FOit 
WEAPONS USE 

Mid-1962 to Mid-1975 • 

(Cumulative Totals in Kilograms) 

Mto-Yun q.2.J5 • • PLt..'TC .• ,·::;;)t :::~,IVAL.E!'o"T 4 

1962 . . . . . . . . . . . . • . . . . . . . . . . • . . 79,000 
1963 • . . . . • • . . • . . • . . . . . . . • • . • • . 105,700 
l9G4 . • . . . . • • . . . . • . . . . . . . . . . . • . 137,200 
1965 . . . . . . . • . . . . . • . . . . . . . . . . . . 170,000 
1966 ..•.....•....•........•.•• 211,000 
1967 ........ ·, .•..••........... 257,000 
1968 . . . . . . . . • . • • . • . . . . . . . . . . . • :105,000 
1969 . . • . • . . . • . • . . . . • • • . . . . • . • • 355,0~0 
1970 . . . . . . . . . . . . . . . . . . . . . . . . . • 402,000 
1971 .... :• ..................... 454,000 

7 

. . 1972 •....••...•.•...••..••.... 505,000 .. . .. 
1973 ...... :': :,:·~-· :_··· .•.. •.. ·. , .. , ... _ 557,000 .. -·::"."· .:.· .. ~ b··.:: '- ·~:·::~(.i /;::-:: . . 

:·-:.::·;·1974 .......................... 604..000 .•. ,_: ..• L... ~ ····: .:,.:.- .. ·-. 
.. ;; (-.1975 .... · .. , .•.. !-..·;.·.·.·.-.-.·.·.:.! .. 655,000 .. :. ·:· 1•• • ~--~-·:=:-· .. ~~- .. : 

· · ·; =· " These estin1.ateS a,; based on' estimat~d cu~ulitiY'e: ·productiOn· (·Table .. I j; ··~.: ~ ·: ~· ; 
. they take attount of the non-weapons uses o£ Sssionable materials and of the:. · ,.. 

quantities of materialsinvolved in pipeline, In rewor1:ing, and in 'quality co~trol · . 
. . · . checks (see Puas .. 7-8)~'.:, -: : . .. -'." ; ... : · · ··:. ;.:.) .... : ..• '· .· .,:·::.•. ·. · ':·, .. ' · 
. ... _: .::: •tn tem1s of u~~niuni enriched to 93 p~rt-ent.U-2.35 Content~.·-~ ·.:. ~ ... ;~: .~ ~~ .'~~· ;;~:" .. 

·.: .: : • The Assistant Chief of Naval Opc:rations (Intelligecce}, Department of the · 
Xavy, believes that there is a lower total amount of U-235 (see footnote to 
paragraph 4 ). For the. amount of U-2.35· ;wailable for we3pons use for mid-
1965, for example, he would we a base of 150,000 kilograms and apply the 15% 
factor for non-weapons use, thereby arriving at a 6gure of 127,000 kUogranu • 

. 
4 Includes both plutonium and uitium (one l:ilogram .of Pu' is equiv:tlent to 

12 grams of tritium). 

The current expansion _of production facilities indicates that, in the Soviet view, 
present production of both materials is inadequate. In ol,lr estimates of future 
production, the p:·esent ratio· is substantially 

1 
unchanged, but considering the 

uncertainties involved in those projection~. the actual ratio se,·eral years hence 
ma:· be significantly different. 

II.· THE· NUCLEAR WEAPONS PROGRAM 

Nuclear Weapons Qevelopment · 

· 10. From 1949 to the signing of the test ban treaty in 1963, the USAEDS 
detc.>cted 1S6 Soviet nuclear tests, most of which were conducted at the Semi
palatinsk ~nd No,·aya Zemlya proving grounds. The devices used in about 
:!0 percent o£ these tests could not be analyze_d[. · 

1 J In ndditron. to those tests which were dctect~d. we believe 
\\'C'I'l' a_ mtmbl·r of tests in tlw 19-t9-19G3 period w~1ich [: 

. · .. 

that there 

J 
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~ [ J J Sint.•c the si~niug of the treaty, 11 Er*blc under· 
C . . ground nudcar explosions. h:wc hccn detected in the USSR. 

· "1 Our c:otimatcs of Soviet nuclear weapon technology, there
. fore, :He bascd~most entirely upon nn:1l)'sis j the tests through 196~ 

. · and· upon cxtrapobtion ~rom 
that analysis. · 

Thermonuclear Weapons 

11. Dctwccn August 1953, when the Soviets detonated their . first thcrmo
nuc:lear device, and the end of 1962, about 75 t)lermonudcar ~e5ts were de

. tected. The devices tested ranged in yield . from about 150 KT to 55 MT. 
· Their performance demonstrated that the Soviets had developed a highly com· 
petent thermonuclear weapon technology, which in some areas differs from that 
of the US. The Soviets have emphasized the development of multimegaton 
devices rather than small, lightweight, submegaton weapons, and have achieved 
high thermonuclear performance . in the muhimegaton class. 

12.[ .. . 

J 
13. In the 1961:1962 tests, the Soviets tested devices in the 3-6 M"I: range., 

and. in yields of about ·12, 18, and 24 MT . . Jn ·addi'tion, the Soviets ~conducted . 
· tw~ tests at even higher yields of cle~n thermonuclear designs. The highly 
·publicized 100 MT weapon would probably be a larger v~rsion of the device 
tested at 55 MT. · 

14.[ . 

\ . 

) 
15. Tlrrrmonuclcr.r Dcl'icc Dcr;clopmcnt, 1963-1965. Since the test b:m took 

£'fTect:C 

. :Jf5 Jam:ary 1965. [ . . . . 

. . · · · 1test device, which was a 
. rd:ttivd_,. dt':tn d£'sign with a yield of :tbollt. 250 K-r.-' \\'" co not bclit!\'C th:tt 

this test im·oked ;\ stockpile wc:tpon or a dcvict•. which had been previous!)' 

'Tl•i> t•sli:n:tlt'll y it'ltl :t~><\l :lll'> that the k s!t•ll dc,·k~ was Cull~· t:l::!jWII in c:r:~nir,·. IC the 
t!,·,·iL'I.' w :1> tl,·~"l•uplt·tl tlw :wt11:1l "idd wnulcl han.: been ~rr:a:t'r. 
~ . . . .. . .. 
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tfSll'O. ·when <:onsi<.lcrcd in t!w light of at least three c:ulicr clc:tn· tests, this test 
111:1.)' inclicnte the cxi~tcll(:c of :'1 program to develop dean thcrmonudc:tr cxplo
.si_vcs with :t v:u_iety of _yields for hoth milit:try ancl peaceful uses. 

fission Weapon Development 

16. By the end of 1962, the Soviets had developed fi.ssion weapons en<:om· 
passing a variety of yields :\nd their program appears to have be:::-: cl!rcett!d 
tr"~·~rd. reliabic, effi·~ieclt .and C(.'Onomical devices; co.nsidcrations of size and 
weight have evidently been secondary. There are gaps in · our knowledge of 
the Soviet development progr:~m. We do not know whether the Soviets decided 
not to pursue certain lines of development or whether our lack of inform:~t ion 
is attributable to our failure to detect a nttmber of Soviet testsr · J A: significant ga~ in our 'knowledge i~ 
in the, area of smaU, lightwe ight fiSSion weapons. We believe that the Soviets 

have developed and stockpiled a number of fission de\-ices which we have not 

identified. 

17. The 1961·1962 t~st series pro~ided. th'e Soviets with improved .fissi~n.-wc~-p~n'··: ··· · ·· 
capabilities. Significant improvements, : embodyit1g reductions. in size ·and: diam>(~ 
eter were. apparent . Some de~ices re5embled others tested earlier, indieatint(· · 

they may have been proof te.Sts or weaponize~ n~dear systems. c 
. . • •· 

]·· 
· IS. Fission Det;ice Deoelopmen.t 1963-1965. Only four tests ~elected after 

1962 have been at yi.elds of 10 KT or less. · Two of these, conducted at Novaya 
Zemlya; were probabl~· not related to weapon ~evelopmcnt. .The other higher 
yield tests detected· si!lCC 1962 were probably rel<\ted to · thennonude.-r rather 

thari to fission · w eapon development. · Additional tests . could . have occurred 
I · · ·. · '] The rate of underground testing 

detected to date, howe,·er, docs not indicate that the Sodets have made an 
·extensi,·e effort to improve their fission weapon technolog_y since the test ban 

treaty t~ok effect. 

19. Fncertaintics in Fission Weapons Analyses. The anal\'ses of the Soviet 
fission weapon capabiljtv have been severely handi~pped b\' Ul)Ccrtaintics in 

yit"ld m£'asurements and C . 

20.c . J 

.J 
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'Weapon Types in Stockpile 

t , 
21. We have only limitcJ direct evidence to indic:ttc which thcrmonudc:~r · 

· nntl lis.~ion devicc.'l' arc stockpiled. Wtl believe th:tt the majority of the nuclc:tr 
wc:tpons in the current Soviet stockpile :trc o:L~cd on designs subjected to proto· 

, type testing in 1958 or c:trlier. 

Soviet Know.ledge. of Weapon Effects 

22. Analysis of Soviet pu.blicatiol\s a~d classified · eff~ciJ man~!; · .o!~~ws !!~:1t 
they have acquired effects data of sufficient scope and quality on air, surface, 
underwater and underground bursts to be adequate for plann.ing and executing 
most military operations. From a . few air burst wen pons in the yield range of 
1·3 ~iT tested at Semipalatinsk ill 1955-1957, the Soviets obtained direct in· 
formation on the effects o_f high-yield weapons on emplaced military equip· 

' ment and structures. Since September 1957, they have conducted a large num· 
her of airburst tests with yields up to 55 MT .at Novaya Zemlya,. from which 
they probably obta.ined measurements adequate to scale up the lower yield 

effects data obtained at Semipalatinsk. . , . . .. ' . .. ;· .. :·: ·) . : t.· ... _.',,': •.: .~ ···" 

. 23. In 1961 and 1962 the Soviets conducted seven ··nuclea;· tests: ~t;·:high. · .. · · · · · .... 
altitudes. These tests ranged in yield from about one KT to ·1.8 MT 'and in 
burst altitude from about 15 kilometers to 325 kilometers. Two of these events 
were probably vertical launches from t~e Kapustin Yar range-head; .the others 
involved complex· multiple-missile launchings. from Kapustin Yar into the. Sary, 
Shagan area. .Analysis of the multiple-miSsile tests iitdicates that · th.ey ·:were. 
directly related to development of an anti-missile system. We do ·not believe 
that they were designed to obtain information on nuclear kill mechanisms on 
nosecones under conditions of re'-entrv; rather, the location 'of the various missiles 
relative to the nuclear. detonations ;~1ggests that they were intended primarily 
to obtain data on the effects of the fire-ball and. nuclear debris cloud blackout 
O~l radar systems. The Soviets probably also collected data on other high-
altitude nuclear effe'cts, including some information applicable to nuclear kill 
mechanisms. · 

24. In the 1958-1959 period, the So,-iets published unclassified articles which 
re,·ealed some understanding' of the electromagnetic pulse { EMP) phenomena 
produced by nuclear explosions. In their 1961-1962 test series, the So,;ets m:t.y · 
h;l\'e instrumented a numl>cr o£ low-yield surface tests to measure the E~lP 
e!l'cct on military systems :md c~mmlmicatioru equipment. but it appears doubt· 
fu) that tht'ir high vield tests were ·so instmmented. · . ... . 

25 . . -\ltho._ugh the Soviets ha,·e pub.lishcd very little. infomlation on 'constmc
tion techniques to harden underground 'structures against ground shock. they 
are undoubtedly concerned about th<' \'ulnerability of their missile launch 
complexes to this efi'ect. There is some e\'ide~cc that tlw Sovil•ts nrc.• interested 
in the crnt<>ring nnd thro~\·-out phenomen~ for pcnccful pn!"})OSCS as '~·ell ns for' 
military :~pplic:ttions. :md the~· have conducted a numbC'r <'f nncll•:tr and chemi· 

. ~ 
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J 
cal explosives tests whi<:h would have provided dat3 on the crrccls o£ crntcring 
explosions. · 

Future Weo'pon Development and Testing 

2.6. The Soviets nrc cont.inuing an active weapon development progrmn. 
Their weapons laboratories h:we remained nctive and almost certainly arc 
. creati.lg n~w test requirements. There 'are undoubtedly a variety of u~ch1! 
tests the Soviets · could now conciuct uncicrground both for rc$earch and develop
ment and Cor military purposes. This fact together with the active program 

. of US underground testing, ( 86 ·tests between 1 August 1963 and 15 May. 1965 
as compared to only 11 Soviet underground tests detected during the same 
period} is probably generating considerable pressures on the Soviet leadership 
for a vigorous test program, and we believe that the pace of Soviet underground 
testing will increase. However, we do not believe that research, development, 
and military . requirements will bcc:Ome so pressing as to cause the Soviets to 
withdraw from the Limited Test Ban Treaty in the ·near term. . · -. . 

. . ' . . . _. ·. . ... ~ .. ~· ; ~ .. ; .;. .. ·. .. ·. . . 

27._ U~der Present. Treaty Restrictions. I( the· Soviets have ·a requirement for ··· 
hig~ performance.' submegaton · thennonuclear· ·weapons, .. a few· test~ . at · yi~ld~ : 
higher than those eonducted to· date would be . required. Significant .improve- -
ments in thennonudear weapons having yields greater than a fe,v meg~tons 
could probablY. . not be achieved through underground testing. However,. 
undergrouf!d testing could pro:--ide information relating to higher yi~ld· ,weap.ons ··· 
de"elopments that ' could · become useful if unrestricted · testing were · to· be · 
resumed. · · ' · 

· 28. lh fission devices the Soviets may have a requirement ·for small diameter 
[ ..... . ]warheads and if they have not ·already done. so, they may 

pursue development ·of weapot\S in the sub-kiloton or low kiloton yield range. 
. . 

29: With underground testing the Soviets ro~ld attain a limited amount of 
data on the effect of ground shock \lpon hardened \tnderground stmctures, the 
effects of nuclear radiation upon materials or ·system components, and the c . . . .. ·, :~ . 

. 30. Witl1 Unrestricted Tcsti11g. A resumption of unrestricted testing would 
enable the Soviets to flU gaps in their knowledge of we:tpons effects and improve 
their Wt'apons technology. . One C?f the strongest so,i et requiremt'nts for atmos-

> pheric testing is in the nrea of high-altitude effects c£. nucle<tr weapons. Pre
''ious So,•iet high-altitude tes~, while liighly sophisticated iri their missile in- . 
''olwment · and probably " ;ell instnnncntcd, lacked some of the char~cteristics 
of tests designed to give det<tilcd information on warhead kill mechanisms imd 
on communications-bl:lckou: effects. The Soviets . :t!so probably · ha,·e a need 
Cor more information about the effects of ground shod: and the clcctro~l:tgnctic . 

pulse' fr~"' hi~h yi~l~ nc:\r-surf:~cc shots. L · -· · · · -.,. · 

' 
' 
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· ·:H. Under a Total Tc:st IJau. Even without nuclc:~r testing. the Soviets c:ould 
; milke.Jsome modest improvements in(. · . · · I 

t • However, the Soviets would be unlikely to stoc~o:puc acs1gns that ditrcrcd grc:ley 
·rrom those tested in the p:1st. Only " limited :1mount of nuclcnr weapon effects 
dati\ could be :lcquired by non·nucle.1r experiments . 

.r . 

Ill. THE NUCLEAR REACTOR PROGRAM 

R;:~a.:;,·ch o.1d Test Reactors 
. ~ 

32. Soviet research re;~ctors arc, in general, simple. in concept, safe in opera· 
tion, and relatively inexpensive. They are numerous enough to meet present 
and near future needs of the atomic energy program. The bulk of Soviet research 
reactors are variants of the same basic design utilizing water moderation. These 
reactors are used for a wide range of research in the fields of physics, chemistry, 
radio b iology, and medicine. Soviet nuclear research, however, has probably 
.been hampered by deficiencies in instrumentation and by the limited ·availability . 

. of large, fast C!Jmputers. . . . . ·.. : , . 
·. , .. ,,_ . . ·. · .. :.. · ... ... ,- . . ·. , .. ,._ .,_,i,".'. ·:~·:~·:·~ :- .. : 
~~-:The Soviets. ha';'e constructe_d pulsed and_ fast n~u.tron r~cto~s)>E origi~~l · · 

desigf? which have pr<?ved to be valuable research_ too~. Ho~~ver, i_n at l~st 
thr~~ areas-gas-cooled reactors, organic moderated reactors, and ~olten sa!t 
reactors-the Soviets are several years behind the West The investigation~ 
at the known research reactor facilities seem directed at power and propulsion 
reactor ~evelopment w_ith emphasis on fuels capable of withstanding high burnup_; 
c~ntainment materials, coolants, ~nd · moderating ·materials. . . .:: · -:· . 

Reactor Engineering · 

: 34. In indtistrial and. military c.pplications of power and propulsion reactors, 
the Soviet program has been characteriZed by certain technological · weaknesses. 
Inadequate developmental testing of components has tended to degrade opera-

. tio11al reliability. Chemical ei1ginccring has lagged both in its fundamental 
and applied aspects; the problem of corrosion which has pl~gued the Soviet 
program has been due ~l - large measure to inadequate chemical treatment of . 
water. So,iet capabilities in welding and associated quali~· control are adequate 
to meet most reauirements, but are far from uniform and have been notably 
w~ak in stainless· steel technology. • 
' . 

Nuclear Electric Power 

35. Thr. So"iet nucl(.'ar power program flnnounced in 1956 called for the 
generation of 2,000 megi\wettts of electricitr b)' 1960 . . Progress toward this goal 
\,·ns very slow, however, and as a result '?f slow technological development nnd . 

.... economic considerntions, the pliln h:\S been revised severn! times. The Soviets 
:trc now implementing :l nuclear power progrilm which incorporates many of 
t,lw power re:tctor concepts under development in . the _\rest. E~nphasis has 
~ccn gh·cn to _the. fast-breeder t)l)C, thc pressure-tube superhc:lt type, and . 
pr(.'ssurized-watcr typl" rt'actors. The Soviet progr:tm doe-s not include the 
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sodium -cool~.:d graphiw-moclcrntcd reactor, the high tcmpcr:~turc· gas-cooled 
J rc:tctor, or the hcavy-wntcr moclcrntcd and cooled reactor. They are assisting 

C7.echoslov:~kia in the design nnd f.-onstruction of a hybrid of the latter two types, · 
i.e., a c:~rbon dioxide-cooled, hc:\Vy water-moderated reactor, but this project 

... has experienced f.-onsidernblc delay. · 

36. Future Pious for~EI~·ctric Pou;cr. The Soviets daimcd" that nuclenr power 
gcncmting capacity totaling more th:m 900 inegawalts was in operation as of. 
early 196.:1, but we bdicvc thut the· nctual figure was sor::::~·.-!~::~ lower. 1f all 
c~rrent expansion plans were executed on schedule, the total genernting capacity 
would be about 2,000_ MWc by 1970. We have evidence, however, that the 
Soviets have encountered engineering problems and. unexpectedly high costs 
in their nuclear power program, and we doubt that they will attain this capacity 
by 1970. 

37. In mid-1964 construction began on a fast reactor with a capability of 
generating 350 megawatts of electric power (MWe). This reactor will be used 
for desalination of se!l water and generation of electric power at Shcychen.ko 
on the eastern shore of the Caspian Sea. The Soviets d:iim that thiS nuclea~ 
unit for the dcsal~ation facility will be complet~d in 1969. and ~il~ .pe~it a . 
production of about 25 mill ion gallons of water pe·r day to supply th~ n~w city 
and petroleum enterprises now under construction there. The state of Soviet 
fast reactor t~chnology is su~h that they probably will not be abie to meet 
their construction d~adline. Even so, they are conducting initial design studies 
for still larger fast reactors, including a very large reac_tor .of l,COO MWe, .which 
will be cooled by super-critical steam. ·ThiS type of reactor will probably not 
be de\'eloped before the mid-1970s_. 

Nuclear Reactors for Morine Propulsion· 

3S. The Soviets encountered major problems with their Srst marine propulSion 
s~·stem incorporating a pressurized water reactor. Tiu-ee such reactors were 
installed in the icebreaker Lenin which was plagued with difficulties, including 
corrosion of the zirco•1ium-niobium cladding of the fuel elements, collection of 
corrosion products in the ste:~.m pressurizers, s,tress corrosion · in the steam gen- . 
era tors, and the need for . additional shielding. so,iet nuclear-powered mb· 
marines constructed prioz: to 1963. which used a Yersio:l of the Lenin propulsion 
s~·stcm, e\'id~ntly encountered simibr prob!cms, . . < •. 

39. These earlier m1cle~r~powercd ships h:~.w undergone ·~onsidernbl; ~16cii~~:~.-· 
tion, and subsequent improvem~nts . have_ almost ce~tainl.'· been . in~rporated . · , 
in the nudenr Si.lbm~rincs constntctcd in' recent ~·cars. An improvement in 
}>crform;u1t<' and reliability of So,iet nucle~r propulsion plants is indicated by 
the oper:l.tionl' of thl• Lt'nin in· the }>:tst two ~·e:~.rs :~nd by SOilll' increase in tht! 
numbe-r of \'(1\":t~cs b,· Soviet nucle:tr subm:~.rim.-s aw:w from home waters. The . ""' . . . . 
<\\":tibbl<' c,·idcncl\ howc\"cr, indi~tc.-s that tlw Sll\'iets nr<' still several · yc:\rs 
b<'him1 tlw l'S in marine. nuck."ar p~opulsion tcd;nolo~:y. . .. 

_;[· 
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40. The Soviets h:we indicated ~nme ·interest in other types of reactors .adapt-

able' to marine propulsion such n~ licJuitl·metal cooled and gas cooled reactors, 
but they have nppnrently done little research and development in these areas. 
We believe that they will continue to usc prcssuri~ed water reactors in their 

, . ships and submarines for the nc.-:t several ye.-\rs. With some modifl~tion, such 
, ns the substitution of all stainless steel cladding for zirconium-niobium cladding, 
: these should give satisfactory performance. The Soviet capability to fabricate 

reactors docs not appear to b~ a limiting factor in the nuclear submnrine c~n· 
structio:t p;vgi .tm. 

Air, Missile, and Space · Applications 

41. Aircraft Nuclear Propulsion (ANP) . There is .some evidence that in the 

. . ~ 

early 1950s there may ha.ve been a program to develop a nuclear propelled .., 
aircraft. The Soviets have done research in areas, such as materials develop-

' ment, which could relate to an ANP program, but 'which would also be applicable 
· to other problems. No installations concerned. w~th an ANP program have. be~~ . 
idcn.t~~d ~ th~ USSR, and there is no evidence. th~~ an ~iperi.me~~~l ilying _t~~ . . ~! ." · ·.· ~· · .' ·• 
bed has been constructed. We cannot exclude the possibility that· the Soviets •, .. · 
have ·an active .. prograin underway aimed at developm.ent or a· nuclear. powered . 
aircraft, but ·we consider it unlikely. Research· in relevant areas will probably 
'continue, but, considering the cost and complexity of "the task, .we believe· .that 
it would be a number of years before the Soviets could achieve an operational 
nuclear powered aircraft.~ · - · _ ·· . · . · ·:.· .:·: · ·. · 

· · · 42. ··NuClear Rocket. No Soviet · ~uclear rockef ·p~~g~am has . be~ri· id;~tifi~d 
to date. Research is underway on materials and technologies which would 
be applicable to such an advanced reactor system. We have, however, no · 
evidence, such as construction of suitable test facilities, which would clearly 
poin~ in this direction. \Ve believe that, if the Soviets have an active develop-

. tnent program underway, they . could static test" a nuclear rocket engine before 
the end of the decade. : · · · · · 

43 . . Nuclear Au.~iliary Pou:e~ SuppTie;:. The S~viets are c()nducting r~~~;ch 
fundamental to the de,·elopment of nuclear auXiliai}t power supply systems for 
use in space. Soviet thermoelectric research and de\'elopment lias .. been. at_ 
a high Je,·el of achievement for several ye:\rs. This effort, toge~~r witl1 exten~_i\'e ;.-~:.._. . · -· ., .. 

. . ~ ·· . .. ... _.· . . . ... . ::-.~ ·, · · :·-:· $: - - ~ . . ! . .. . 

. In~~· :.a.~s~~~~~~· Cl;i<-f of Sui:, l:ltel!i~~;ct". t•SAF. COIUiders ~\"ilibble C\idenc.= does n~t . ~ • . 
· support :a )uc!p-:\ent tl1.1t txistence of ~'\ :acth·e Soviet Ai'>P pro~:n is •urJ~l~··'" :. TI1ere. _ . . . .. . . . 
· nre indic;~tio:u th01t M AXP pro;!":lm may l1:we e~isted in the USSR since the tarl~·- 1~50s. ;.-;:\·,· . • ,, .. =-::·--: 
:~!:!:o;:~h its st.1tus and scope :ue _not. known. Studies h:we been coducted in oue:IS· :which'• .' ..•. · · .,. ·· · 

· ;. could rebtt ·to· s~tch :a pro~m; irid~di~£ lic;uid ·metal .cool~rits :~nd :Mir conuiMtent, and ·. 
m:tteri::lls de,·tlo;>ment. The J..,1own studies ~ul~ :~ppl)' to the d irect or Ulditcct-~-ele principle ;.·· ~. 
for :~ir·b~:ul:in~ ' ·ehiel.-s. · Within tlte prcscntlr tstim.1ted le\'t•l of So,itt teC'hnolo~·. :1 broad 

. pro~r;~m for c!C\·elopml"nt of nuciC':~r powered :tit-brc;~thin~ ,.eJ,icl~:> . b.•th :aircr:aft and missiles 
C:O\lld be undl."rt;~l.:cn. Con('rcte e,·idence of such :1 program is not :1\':libbl.- but c!t'taik-d in-
lo~maHon is b('l.:ing on the COiltent of mudt .of the .so\·ic:t n&D pr!l;nm . • Tilt .-'.CS/Intelli- ·. ·~.-.. : :.-- ·· 
gcncc, USAF, . ~lic,•es th:tl if the prof:r:un · dcx:-s exist,' :~ milit:~rily wcful nude:~r :~irt'r:tft_ . 
COUld become OperatiOJlili :IOOUt 1!)70. . · . ' • .. 

. . . . ··~ ... :) . . 
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semiconductor rcscnrch ind icntc~ tl1:tt the. Soviets have :a high priority progrnm 
J :timed nt the produ~tion of thermoelectric power t-onvcrsion systems using 

nuclcnr renctors nnd semiconductor thermoelectric clements . . Soviet thermionic 
converter research and development . h:ts nlso been: pursued on n broad bnst~ 
nod is probnl>ly !!~~ nbout on :1 level with thnt in the US:c; ... -· 

44. The Sovi<:ts · hnve designed nnd const;~1c:tcd cxpcrimcnt:~l radioisotope 
row~r ~opplies and nucJe:~r rC:\CtOr systems with thermoelectric nnd thermicnic · 
c:onvcrters, but there is no evic!encc :h:~t they have built ln operating system. 
ln 1964 nt Cen~va, they cl isplay'ed a model of a nuclear. reactor-thermoelectric 
converter system with a cap:\city of 500-800 watts. They could probably achieve 
:1n operntionnl spnce power supply o£ this type in 2-3. years. We do not l>clie~c 
that they will have an operational thermionic generator before the .end of this 
decade. · 

45. There is . evidence that the Soviets are exploring the use of an indirect 
liquid sodium turbo-conversion system as a space nuclear power source. How
ever, the Soviets would haye to appreciably extend the temperature range o£ 
their liquid metal technology .to take advantage· of the greater efficiencies of a ., .. _;: . ,_ .. : .·. 
direct _turbo-conversion system. On the basis of-their previous· experience, the _-:. ~·~ _:_ ·. · 
So\·iets could flight test an indirect turbo-conversion system by the end · of the · ·. 

· decade. With the advent of a high power nuclear power supply, · either direct . 
or indirect cycle, the Soviets would be capable of using electric propulsion 
syst~ms for primary propulsion in space. 

Other Advanced Research 

46. Controlled Thermonuclear Reaction. The Soviet effort . in c:Ontrolled 
thermonuClear reactions (CfR) research and . in plasma. physics is the w~rld's 
largest, and is continuing to expand.. The high priority which the Soviets have 
attached to this program has attracted the . top talent of _the .USSR. Soviet 
theoreticians are currently p utting great emphasis upon the area of plasma 
turbulence, and probably have· an' excellent understanding of basic plasma phe
nomena.. Developments in this field_ coul~ .. hav~ app!ications . related, to nuclear _ 

·effects at high altitudes, high powered radars, and re-entry blackout, as "~ell 
as to magnetohydrod~·nnmic po\\•er generators.· In the CTR program, the Soviets 

. are actively e~:ploring. t~)e possibility of producing .an operational, CO!ltr!)lled · 
fusion reactor. \\·'e do· no·t l>eJie,·e, howe\'cr, that the\' will achte\•e such a 

· r~n.ctor in th~ next t~.!1._y_e~rs._·_·.·:;:_:., ..... . '~ ·- _ -~ ~~~~ ,-~:l_::{:·r:;·~-~-~~ '~: '·.· ·.~~~;~:· :r. · .... · - -~ ··~ 
.. -i7. ~lagnc'tollydrpdynamic . PH/ Dr Potr:er Colll:ersion.t . :·The'_ So\·iets h:t\'C_ -· 

also made a considcrnble effort in research on),IHD S\''Stcms. ·. ·op.en c\•dc ~U-ID : · 
.. .. . . . ·· .. : .... · ... .,I... : ...:<:~~.:··::·rt :-· ·.~ : ·~ -. .:.:·-.~ ~· -.~~:-~:;:-~::}.i:-:;-;. .. ~~ ~ · · ... :·.~::·:~:;··:~;:·~~:' J ~: .. :.: ~:·:. ~·:. ~,;- -:.·· 

·. ·:. • .\ thermoelectric ~cncr:~tor of elrctrlrit~· is a ·eomTrsion c!t~·icc whidt produces. electririty . 
· dir~·ctl~· from he;,t ~y _usin~ 3 _trmpc:r3hire ~3dient _to crutr_ ~ _·,-olb~e ditT~r~nce :~cross 3 · . 
:<Cilli-('(lnducting thrmtoeJcclric clement. .-\ thennionic ~C'IlC'r:l!!'r of elcctricit~• if :1 COO\'Crsion 
d~·vk..- wl1ida prO<lu~s electricity direct!~· from hc3t b~· thcnal.'\l emission of clc:clrons from 
3 C':'ltlaode which, in strc:un ing to 3n :tnod,·, prO<luc:t" :m c.-lt'('tric current. 

~ .\ · tcdmiquc .for the ~·on,·crsion of hc:~l to dircct-cum·nt ~!~icity. by passin:; ;,u ionizt-d : · · 
l :md lacncc eiC'ctrit-:a!l~· (."'ndut-ti\'d g:as throu~h a m:a~nl'ti1• fidtl . . . . · · ' ·. . · 

• • ... • • • • • • , ~ • • • \ • • • • ; ,;; .. . . :;.> 

. ·~ ..... ... · • I -. . . . 
~ . .. ~·. . . . 

. ' 
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·generators :~re being developed for usc with convenlion:tl stc<~m turbine ~cn
erntors,J but some work is being done on th~ closed cycle type which could 

1\J,sc n nuclear re:~.ctor heat source. We do not believe th:\t the Soviets will 
develop such ~ closed cycle ~HD system bc£orc 1970.. · .. 

I • _ _. .' ..... 

IV. INTERNATIONAl ACTIVITIES 

48. The USSR has recently played n .more coopcra!ivc ro!c in the work ot 
the lnternation~! A!omic Energy Agency (IAEA) an<t" ·m~ularly att'!nd~ IAEA· 
sponsored conferences, meetings, rmci symposia. The quality of the staff sup
plied by the USSR to IAEA has improved; this is probably explained in part 
by the Soviet desire to enhance the quality of the scientific information they 

· obtain. There has been a striking shift in the So.viet position on IAEA safe- . 
guards-a position that has moved from outright obstructionism to full approval 
both of the principle and the proposed IAEA safeguard system. . However, the 
Sovi~t~ have not agreed to subject any of their nuclear installations to IAEA 
inspection. · · 

.. • 

. 49 .. The Soviets . have conclu~ed : bilater::~l ~tomic· energy arrangements with·~.-.:-:·. · :: ·'"'~· ..,....· · 
the United Arab Republic, Finland •. Iraq, Indonesia, G_hana, India, .Yugoslavia, · 
and Afghanistan. : They . have given technical · assistance . and . ~ining to these 
countries in varying degy-ees, and in a few casesllave provided resear'?h reactors, 
but they have provided no power reactors. . _ .. 

50. There have also been exchanges o£ scientific and teclulicar delegations 
with a number of countries including the US, th~ UK, France, and others. 

'51. . Onlv Co~mu~ist China . received. Soviet aid ·t~~~jd·. th~· ~t~bi~h~:~~ , of 
an indep;ndent nuclear program. This assist~nce, which was ended in 1960, 
apparently extended to all phases of the program inclu~ing basic n~clear re7 

search, ore prospecting, mining and processing, fissionable materia~ production, 
and possibly planning for weapon testing. To other Communist countries the 
USSR has provided, under bilateral agreements, assistance in reactor construc
tion, the e~:plorntion for and exploitation of uraniu!ll, the supply of laboratory 
equipment, and the training : of students. · : ·.. ' ;_·· · 

• • • • • ' ... ,<'! 

52.· Apart !ron~ the special case of China:· Soviet policy has been directed 
toward limit:ng and controlling the nucle:ir· programs of other Communist coun- . 
tri~s. In 1960, the Standing Committee ~or tl~~ .~e~~eful . ll,scs of At.~?mic Energy ·., .. ~-. :. 
was created under the Council of ).Jutu:tl Economic .. Aid (CE~iA). · The plan . .. · 
of tl.1is .Committee was to h:we a single ~t:on1i(e.l~crg~· program, wit!( the alloca-

~ tion o.f a particular task to each .. member nation:· ·In additio~, the USSR es!:ll?~ 
.lished tl~e ~ Joint I1_1stitute for . ~t~clea~ .R.~search, JINR, at.-~ Du~.na.,; .. Witl!. t~te 
exception· of 'l\igosl:l\'ia, a~) .Asiatic an~ European . Communist Countries arc . 
m;mbers of JI:-IR and. ·cont_ril:~ute propC?rtionatcly towards its cost. - ·' · · 

.. . ~ ,. . .s... . .... . • • • .~ . . 
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ANNEX 

I. ORGANIZATION OF THE SOVIET ATOMIC ENERGY PROGRAM 

1. The two ·pa·indpat orsani'laticms nr.:~H.,g .;.,itl> !he So\'id :.tomic energy 
program nrc: The All-Union Ministry for Medium Machine Building ( MSM) 
a'nd the S~nte Committee for the Utilization of Atomic Energy (CKAE). The 
M$1vl js responsible for the overall direction of the atomic energy program, in

.cluding the production of fissionable materials and nuclear· weapons. The 
CKAE is responsible for the non-military uses and industrial applications of the 
program, scientillc research and development in certai,.'l areas of applied nuclear 
,energy, and official contacts with the atomic energy progr~ms of f.oreign coun.trics. 

:· -~ ~- .;~/~::·~:li~~ 

·. 

. ... _. . ~· .. - ....... . · .. ' 

.. ,. ~ ... 

2. The weapons research and development centers are probably under the 
administrative control of the MSM, but there is undoubtedly military participa: ... ·: ·.·. 
'tion at these centers .. The nuqear weapons proVing groun_d~ . and the national .. :~~-~~.:.. . . . . . . 
nuclear weapons s~ockpile are probably under military O!,lerational control, with 
technical direction provided by the MSM .. . The Ministry of Defens·e is believed_ 
to be solely responsible for operational and regional weapons storage facilities· 
loc:1~ed at military bases for · direct support of mili~ opera~on:_ .. : ... . . . . · .' .. ·... .. .. _ .. 

•. : .. :.~.~ .: .. ~--~- •. •. : ~.:. ..... ~-·-·.·.;..:, -- .. .... : .. _·:·-····:.;;. . "': .. :._ . --- ..:.. ·:...;::.::·f.···:..-: .. ·1'--: ~-·- .•·•• •• -··.·-:!": . .• ·: ··:,:··' .. . . ·- •. . 
, 3.' .T~e CKAE. is· concerned with nonmilitary' applications of atomic ~nergr · 

within . the USSR and also with cooperation between the USSR aod other coun-
tries in the non-military uses of atomic energy. It is concerned with the· produc-
tion and supply of radioactive .isotopes, the transportation of radioactive materials, 

· a·nd the problems. of radioactive waste disposal The CICAE controls and co
ordinates research and development of nuclear reactors and the associated tech- .. 
nolo~· •. high-energy physics and its research devices (particle accelerators), and 
controlled thermonuclear re~earch (plasma) and its equipmenl Since 1960, the 
CKAE has gradually assumed administrative control o"·er a dozen or more insti
tutes of the Academies of Sciences which conduct research in these areas ·of 
nuclear. energr- There is \~ery' close· .. coordinatio'n bet'\,:een the :MsM· ;rid .the.'~ 

..... CKAE. , The fonne.r appears_.t? ~.:c.~r.~~e iome measure of control ove.r the in~li:· 
... ,_.,. tutes of · the" l:ltter. : The interlockii.lg relationship e~-isting between the.· .~\,•o 

:ltomic -energy authorities . is e\;dent' in . the horizont~ movement• of pers6nnel 
-at all levels. . · · · .·: ···i::· 

_.: ' :- . . ·_:. . .... --· .. :' . _;;,: f~"-_.-· ~-__ ,.: . . • . . . .. . ... . - . . .• . :_ . :• ''":' - ·:··i.. . . ... . . 

·.:· .. :· :>r·.: ,::,::: 4.'· Althoti'gli~\\·e· ' belie,;e. ~i~ai·~a' .. soviet P~OW~H.\~ i ·program · t-xists: .. the 
· ·:: .:~' ~ · · · respo1~sible orgn~iz:iti_on . llns ... . !JOt been id~ntilied. . \\'e \,:ould expect MSM to 
-· ·.- ·--: . . de,;elop· tl\e dc,-ices :md conduct the tests-with son\e ~finistry· of Defense assist· 

;met•. The CKAE is probably r~ponsible for future applications of test results 
and fot:, coordinating with other · organizations.· 

. . . . · -=-· . ·~~·'1: .• . • ! ' . ' • . 
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. ·j1. COMMAND AND CONTROL .OF NUCLEAR WEAPONS 

fl. The Prc.-;idium of the Ccntr:ll Committee, CPSU, is the source of ilnd the 
c · fiMI authority for decisions on ovcrnll · deployment nnd use of Soviet nudc:lr 

weapons . . Cl:lssificd Soviet documents indicated th:lt k'hrushcllcv would exer
cise <.'ilmmnnd of the nucle:lr forces through the Supreme High Command.. The 
present evidence i¥ not sufficient" to indicate whether the Presidium, or just its 
new Chairman, has assumed thi~ role. ~e decisions of the Presidium a:1d the 
Supreme High Command arc imptcm~ntcd by th.~ Ministry of Defense. ThP. 
~finistry probably is responsible for the supervision oi l~e organizations which 
run the storage nnd logistics systems for m1clear weapons. It also would im
plement high level decisions to release nuclear weapons to opcr:ltional military 
units and to authorize the use of such weapons; the order to release and the 
authoriution for l!Se would probably be transmitted through separate channels. 
There is no indication ill available evidence that the role of the KGB in the 
comma!)d and control systems for nuclear · weapons is other than that of fur
nishing guards units to provide physical security at storage sites. 

6. Nuclear weapons allocated to the · ground forces are stored in Ministry ot .. 
Defense depots, which in many cases are located :lt considerable distances from 
the operational units. When tlleSC? units. require nuclear weapons •. the depots 
probably receive authorization ·for release-of the weapons from the Ministry of 
Defense. A similar pattern of control probably exists for the air forces and for 
the Strategic Rocket Forces, although in .these cases the op_erational storage 
facilities ~f the .Ministry of Defense are part of the air base or of the missile 
Jau?ching complex .. _We nave no.infonnation on t~e control of nucl~ar.weapons 

., in So_viet naval forces which probably have nuclear weapons on ships at sea as 
well as in shore storage . 

. 7.[ . 
·' 

, _ . . . . . J~he USSR ha~ 
, been seriously concerned with the problem_of improving i~ comma~d and con
: trol procedures for nuclear "~eapons. An alert posture \\'Odd require· the Soviets 

to keep the bulk of their nuclear warhe~ds allocated to Stra:egic Rod~ct F orccs 
. r.1ated to the J!lissiles, thereby forcing them to forego the us~ of on_e of the major · 
means C!f control in the. past-tl1e .cOn('entrntion of nucleu weapons in stornge 
sites um:!er the control of the ~ofinistry of Defense. Then• :!.:e a~ least three· pos-

. siblc." m~thods of control still aYailablc." to .the So,·iets fer ~j..- with these.- fortes: 
• ;ln :\Uth<.-nt,ic:ttion system; assignment of KGB units to ad as a check upot1. the 
mi~ita':·· or"thc.- inst:l!lation of p~rmissh~c.- links in the· w ... :;pons to minin}i~e : ~he. , ... 

. _ humail._ proble~. \\"e ha\'e -no c\·idencc." as to wl1ich, if._:.:~~·, of thc.-st.• methods 
·are ·employed: .. .. · . . , ·· 

Ill. , ~U~~~~d-~EA~ONS'PRODUCTION, STORAGE, AND lOGiSTICS 
. . 

S. \\"c h:wc identified two major nucl<':lr wc:lpon fabrk:~::C'a complexes. located 
nt ~izhn:\\-:1 Tura :md Yuryuzan in tlu.· Urals. Each of !hen! indudc. large 
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puclcar wcnpons :otockpile !ncilitics. In addition; the lC:~sli R and D £ncility 
probably produces some nudcnr wc.'lpon components, and there b n possible 
nuClear. weapons or component fabrication installation ncar ~enz.'\. ~ 

9. The Soviet nuclear weapon logistic system includ'cs two general clnsses 
o£ storage sites: nationnl reserve stockpile ft~cilitics, and operational nnd regional 
storage sites at _military bases 'in direct support o£ military operations. The 
Soviet stock!lile program has devel9ped in tluct: well dclined stages. Expan· 
sion has continued in eacl1 class ?f '!:iHing !ites ar.d ad(litinn of new sites h.$ 
'occurred. In its initial program between 1951 and 1955, the USSR activated 
a total of about six stockpile sites o"f all classes, indicating a fairly limited 
nuclear cnpallility. In the second stage, covering approximately' the next three 
years; at least 18. additional stockpile sites of all classes were activated bringing 
the total to about 24 at the end of ~958. This expansio.n was primarily in 
support of a substantial increase i_n the nuclear capability ~f the Soviet strategic 
bomber force which was then rapidly converti~g to jet aircraft. Since· 1958, 
a third stage of rapidly accelerated construction has been evident. It has 

. ;... : ,; . : coincided _with the deployment. of strategic and tactical missiles and with a .... ·• -... · 
:·~, \'::·;> ~:: ~x~~t: wi.d 7~ .. ~.istribution ·of n.~clear.. we a ~ons ... ~mong Sovie~ milit~ -_fo_rce.s. ·:. J?.u~·ing _-. ': ;~;;/;, . '·:.: :: · ~- · 

:-·:-- .·· .. . >. thiS p~r.Jod the ussn. also substantially mcreased the capacity. of e~lSting S1tes. ··.-:::;;--. :.;.:·:." :": 
As the result of these developmei1ts the USSR has a comprehensive· system of 
hardened stockpile facilities extending back in successive echelons from forward 

.· ... : . . · ... ~ . ..,: 

; ' ~ ; ... 

....... ' 
;.• 

. ,. 
•. 

•' .... : ~ 
.: ~ -: . 

) 

operational storage sites at military bases to national reserve facilities at remote 
interior loc.ations. · • We still have ·~o· firm evidence of nuclear warhead storage · 
facilities . outside the USSR in Eastern Europe, although p~si.Stent. reports of · · 
the p~esence of nuclear weapons, particularly in East 9ermany, have been 
recei\'ed. Such storage would be commensurate with the factors of stockpile 
growth, systems deployment, and readiness requirements. 

10. The Soviet nuclear weapons logistic system appears ·to be largely dependent 
on rail mc;>vement. However, since 1959 they have shown an increasing interest 
in developing an air· logistics system. Helicopter pads arc provided at most 
of the storage sites, and helicopter transport to advanced positions of simulated 
nuclear weapons for tactical s~·stems has occurred in So,·iet military maneuvers. 
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