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- DISCUSSION

AVAILABILITY OF FISSIONABLE MATERIALS FOR NUCLEAR WEAPONS

Pluuonlum. Tne USSR has lar"e reactor complekes at.
Kyshtym in the Urals and at Tomsk in western Siberia, '
There is also a large nuclear complex at Dodonovo, north
of Krasnoyarsk in central Siberia, which may have one or
more reactors installed underground. The reactors at Tomsk
probably went into operaticn late in 1966 and 1568,
respectively, and represeént the -only addition to production
reactor capacity in the past several years. Additional
‘capacity may be under construction. o

.Aftef'1924aannual Soviet“produotion of plutonium in’

. production reactors will increasingly be affected by current

- and. future- de01s;ons and actions that we cannot now :detect

- or confldently predict. Fulfillment of military needs

-and . the increasing avallablthy of plutonium from. power and
propulsion réactors might lead to the shutdown of a “large
-portion-of the Soviet production. reactor capacity. Conversely,
‘additional. needs for. reactor px oduc;s, perhaps in. connectlon

i~;w1bh employment of  large numbers of nuclear exp1051ves for
.peaceful purposes or for weapons programs. which-we cannot-

. now: progect mlght lead to significant 1ncreases 1n annual

:'ﬁ'rates of product;on afte 1074.

The Sov1 ts also produce plutonlum in'a. grow1ng number,
Jopulslon reactors. This- plutonlum ‘couldr be
'”veapons oy olendlnc 1t w1th mater1a1 Irom




The Soviets may be experimenting on a pilot-plant
.scale with the gas centriiuge process for enrichment of
uranium, but this is highly speculative,
i . . .
: o Although present Soviet U-223 prodiction capacity
could probably satisfy their internal needs, worldwide
_ needs for U-235 or for uranium enrichment services are
j expected to grow rapidly in the latter part of the 1970's
A Soviet entry into this market could generate significant
demands on their separative capacity and perhaps lead to
modernization and expansion of their pilants,

The Soviets do not put all their fissionable materials
into weapons, The principal non-weapons use of U-235 is in
propulsion systems in nuclear submarines, and in other power,
propulsion, and research reactors that require urahium
enriched. in U=235, These non-weapons uses and losses orobably

. do not now amount ‘to more than about five vercent of the total
cumulative production of U-235; Nowever, the share is likely-

. to grow . in the future. The non-weapons uses of plutonium
.. are negligible; considering the plutonium available from.

) v .power'reactors,-lt is doubtful that the Soviets would-have

‘‘to’use plutonium' from prooucblon reactors for non—weapons_

uses in the futuret

) PEACEFUL USES

o : ne use of nuclear energy for oe ce ful nurposes has

© . 'also taken a share -of the R&D and matérizl resources put
-;1nto Sov1et nuclear encray pro grams, _The nuclear electric’ .
B program-hds. been moving - forward “but at a much slower*
+han the Soviets: ‘originally publlClzed In contrasu,
:the"r unpub11c1zed program for the peaceful uses of nuclear L
e p_051ves“fs an*area 1n whlch they lead the world 1n most T




&

Beloyarsk nuclear power station, a new section of the Tomsk
dual purpose reactor ccmplex, and the experimental scdium
fast *test reactor at Melekess. Coanstruction has continued

on schedule on the second section of the Novovoronezh nuclear
power station, and the packaged power reactors at Bilibino.
However, construction has fallen a year behind schedule on
the sodium fast reactor for desalination and power at
Shevchenko. Capacity nas now reached 540 MWe in reactors
srimarily for production of electricity, 1,300 MWe in the dual
purpose Siberian Nuclear Power Station-at Tomsk, and over 60
MWe in stations at experimental reactcr centers.

» The Soviets have evidently overcome tue ent'rn.neerlmT
probiems encountered earlier in their power program. They
have in the past two years siarted construction on three

~types of z third generation cf nuclear power station. They

. now- apparently expect to double their nuclear generating

_-caOaC1ty by 1975, and double it again by 1980 or so, so that
by the latter date they will have scme 8,000 MWe of nuclear

generating capacity. With the coneructlon of these larger
7plants, they expect to be able to compete with thermal
power stations in high cost areas. With the construction of
-fou h generation plants, inclLding fast breeder reactors

‘with a generating capac1by of 1,000 MWe or'larger in the
j1900 s, they expecL nuciear power to be fully competltlve.

B _ The maln new CODSthCthn DrOGram is’ based on the
"devc;opment of" pressurlzed water reactors (PWR) -at. the-

-~ . .Novovoronezh nuclear power station.- The Soviets: have been
“ableto upgrade the first reactor to a power level - of 278 MWe. .

‘Their second .unit is expected to become operatlonal in late

1969 and should reach 365 MWe. _

JU 111z1ng the eyperlence cralned from these two unlts..
he Soviets have. de510Ded a'"standard" 440 MWe pressurlzed
tér reactor: (PWR) ‘unit Two ‘of these stanoard units would -
Fput'together'toma’«:e a standard DWR . nuclear . power statlon
h a'capa01ty" 880 MVWe. COHSL”UCthH on ‘the- first unit
s beoun at,Vovovoronezh and. in the Kola
‘»he Sov1ets say they expect to '
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construction of such 2 station in East. Cermany; they have
signed agreements to construct similar stations in Hungary,
Bulgaria, and Finland; and they are carrying out a cost
study for a 440 iiVe station of this type in East Pakistan.
These stations will probably be built widely in Soviet Bloc
countries, but indicaticns' of plans for sales elsewhere

are limited. The Soviets wiii urobably provide enrichmeht
urznium feed to nuclear power stations built wlthln the Bioc,
Their entry into the worid market for enriched uranium feed
probabliy would depend upon politicazl rather than economic
considerations, They have indicatéd informally that they

. would meet the US prvce, although we believe thelr product10n~
’co;ts are hlgher

_ he Soviets are also planning to build nuclear power
2stﬂt10ns using two graphite moderated, -water cooled reactors,
with a station cap401ty of 2,000 ilWe. The prototype for
these stations is probably the Tomsk dual'purpose reactor.
‘The first of these stations i1s uvnder construction. near.
Leningrad; the Soviets have said they plan to build a
'similar'station‘near Kursk. ’ ' »

The. fast breeder reactor program is receiving heavy"

' emphasis and greater publicity, but is apparently also:

o ncountevlng substantial dlﬂ”*culules Two -large fast
}b;eeder reactor power: stations . are under construc»lon——a
“power and. desalination fac111ty at. Shevchenko on the eabtern

7jjshore of the Casplan Sea, with a ‘planned capa01ty of 150 MWe
-~ and..32 mllllon ‘gallons..of fresh water per day, .and a 600 We

‘power - statlon at Beloyarsk.-_uoLh reactors will.start w1th
,enrlched uranium fuel, but are expected to use. plutonlum
Cfuel:in-the future. - These reactors, which are bold: extra—f.
Jpolatlons;of'ex1st1n" technolo gy will, if successful be




~propulsion plants of about 30,000 shaft horsepower, equating
"to an operating level on the oxrder of 150 MWt. This is
probhably close to the capacity originalily intended.
Preliminary information on the new nuclear powered submarines
now entering the fleet indicates that they have at least

an equivalent shaft horsepower, and by implication, reactor

POWer.

The nuclear icebreaker Lenin has not been in operation
since the 1965 navigational season. Following an apparent
. nuclear accident, repair and modernization that involves
‘extensive work in the reactor area is now in progress at
Severodvinsk. Improved fuel element technology reported
by the Soviets in 1966 and 1968 is expected to be 1ncorporated
vlnto the Lenin's new reactor systems.
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