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SOVIET CAPABILITIES AND PROBABLE PROGRAMS
IN THE GUIDED MISSILE FIELD

THE PROBLEM

To estimate Soviet capabilities and probable programs in the fleld of guided mis-
siles, including earth satellites, through 1966.° :

FOREWORD

This estimate supersedes NIE 11-§-54, Soviet Capabilities and Probable Pro-
grams In the Guided Miszile Field, 5 October 1954, and its supplement, NIE 11-12-55,
Soviet Guided Missile Capabilities and Probable Programs, 20 Deecember 1965, Al-
though some new intelligence has strengthened our previous estimate that the USSR
has an extensive guided missile program, intelligence on specific guided missile sys-
terns continues to be deficient. In making this estimate in a field whers positive
intelligence is minimal, we have employed three interdependent approaches: rmili-
tary requirements, scientific and technical capabilities, and economic capabilities,
Throughout the entire estimative process, the fullest consideration has hesn taleen
of the available evidence of Soviet missile activity, US guided missile Bxperience,
and known and estimated Soviet capabilities in related falds.

This estimate iz based on previous judgments that the USSR does not now in-
tend to initiate general war deliberately and is not now preparing for general war as
of any particular future date,

Except where noted otherwise, the operational capability dates given in this
estimate are the earliest probable years during which one or more missiles could
have been serially produced and placed in the hands of trained personnel of one
operational unit, thus constituting a limited capability for operational employment.
These dates are based on our estimate that a concerted and continuous native So-
viet research and development program began in 1948.

Although considerable effort has been devoted to estimating a Soviet produe-
tlon and operational program for guided missile systems through 1966, the production
quantities and time-phasing presented in Annex A represent only a possible Soviet
program, but one which is considered both fessible and reasonahle, *

"Ungulded rockets are nobt ineluded In this estimate,
*See the Director of Intelligence, USAP, footnots to Annex A, paragraph 1.
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CONCLUSIONS

GEMERAL COMCLUSIONS

1. We estimate that the Soviet guided
misgile program is extensive and enjovs
a very high pricrity. (Paras. 17, 27, 20—
30, 50)

2. We believe that the USSR has the na-
tive scientific resources and capabilities
to develop during this period advanced
types of puided missile systems, in all
categories for which it has military re-
quirerments. (Paras. 20-38)

3. We estimate that the USSR has the
industrial base and related industrial ax-
perience to series produce the missile BYE-
tems it will develop during this peri-
od. However, in view of competing de-
mands, the limited availabliity of eleo-
tronic equipment will seriously restrict
the extent and variety of Soviet guid-
ed missile production until about 1958,
Thereafter, expanding electromics pro-
duction will probably make this restric-
tion muech less sevare. ¢Paras, 4548 )

¢ We estimate that the USSR has re-
quirements for warious sizes of nueclear,
high explosive (HE), and chemical (CW)
warheads, and has the capability to de-
velop them on time scales consistent with
the missiles in which they would be em-
ployed, In view of competing demands,
the availability of fissionable materials
will imposze limitations on the extent of
Soviet nuclear warhead production dur-
ing the period of this estimate. {Paras,
3942, 54, Annez 4)

SPECIFIC SOVIET CAPABILITIES AMD
PROGRAMS

' Surfa ce-to-Air Missiles

5. We estimate that surface-to-air mis-
sile systems have one of the hiphest pri-
orities among current Soviet military
programs. At Moscow, an extensive sys-
tem of surface-to-alr missile sites has
been constructed, and all sites are prob-
ably now operational. "This system can
probably direct a very hiph rate of fire
against muiltiple targets at maximum al-
titudes of about 60,000 feet and maxi-
rrur horizontal ranges of about 25 rLm.
(Paras. 27-28, 32, 56-60)

§. During the period 1958-1961, surface-
to-air systems with increased range and
altitude capabilities for static defensze of
eritical areas, and with low and high al-
titude capabilities for defense of stat-
fc targets, field forees, and naval ves-
sels, could probably become available for
operational employment. Sometime be-
tween 1863 and 1966, the USSR eould
probably have in operation s surface-to-
alr system of some capability against the
ICEM. [Paras. 61-67)

7. We estimate that series production of
surface-to-air guided missiles is now un-
der way in the USSE, and that it will
probably preduce such missiles in large
guantities. Nuclear warheads could now
be incorporated into a limited number of
surface-to-air missiles. We estimate that
some percentage of surface-to-air mis-
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siles will be so equipped during the pe-
riod of this estimate. (Paras. 19, 358-60,
Anner 4)

Adr-to-Air Missiles

B, Despite a lack of significant intelli-
gence, we estimate that the USSR has
pursued the development of air-to-air
missiles, and that it could now have in
operational use a 2-3 n.m. range missile
capable of tail-cone attacks In good
weather. It is probable that the USSR
could have a 5 n.m. all-weather missile
operational in 1958 and a 15-20 n.m. all-
weather missile, capable of employing a
nuclear warhead, in 1960,  [Paraes. 68-70)

Ajr-to-Surface Missiles

9. In 1555 the USSR could probably have
had & 20 n.m, subsonic air-to-surface mis-
sile available for operafional use. In
1956--1957 a 55 n.m. subsonic missile
could probably be avallable, and there iz
gome evidence that such = missile has
reached at least final flight test stage.
A 855 num. supersonic missile could prob-
ably be available in 1958, These misailes,
designed primarily as antiship weapons,
could also be employed against isolated
and well-defined radar targefs on land
In 1861, a 100 n.um. supersonic missile
could probably be available for employ-
ment by heavy bombers., BEach of these
missile types could employ nuclear war-
heads. (Poras, 7I-74)

Surface-fo-Surface Ballistic Missiles
{up to 350 n.m. rangs)

10. There iz considerable evidence of So-
viet development of short-range surface-
to-surface missiles, and we estimate that
the USSE could probably have had avail-
able for operational use in 1554 ballistic
missiles with the following maximum

ranges: 76 nm., 175200 n.um., and 350
n.m. These types could be equipped with
nuclear warheads. However, the TUS5R
would probably consider CW warheads
desirable for certain specific purposes, and
might employ HE in the two shorter-
range types. (Poras. 75-T5, 81, Annex A)

Surface-to-Surface Ballistie Missiles
(700 n.m. and 1,600 n.m. ranges)

11. Evidence on Soviet development pro-
grams leads us to estimate that the USSR
could probably have had a 700 n.m. mazxi-
mum range ballistic missile avallable for
cperational use in 1956, We have firm
evidence that in 1949 the TS8R was in-
terested im a 1,600 nom. intermediate
range ballistic missile (IRBM), and we
believe it is a logical step in the Soviet
development program, We estimate that
the USSR Is developing an IRBM, and
that it could probably have such a mis-
sile in operation in 1959. Both these mis-
zile fypes would require nuclear war-
heads, although we do nolb exclude the
possibility of CW use with the 700 n.m.
missile for occasional special missions.
We believe the USSR would rapidly ac-
guire o considerable number of both
the 700 n.am, and the 1,600 num. missiles.
{Paras. 80, 83, Annex A}

Intercontinental Ballistic AMissiles
(ICBM: 5,500 n.m. range)

12, We have no direct evidence that the
US3R iz developing an ICEM, but we
believe its development has probably
bteenn & high priority gos! of the Soviet
ballistic missile program. We estimate
that the TU3SRE could probably have 2
5,500 nm., ICBM ready for operational
use in 1880-1861. 7 We believe that the

*Date predieated on flrst operatlonal unit belng
equipped with prototype misslles,
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USSR will seek to acquire a considerable
number of ICEM's with nuclear war-
heads as rapidly as possible. [Para, 84,
Anner 4)

Submarine-Llaunched Surface-to-Surface
Missiles

13. We beliave the USSE would probably
have developed cruise-type missiles ini-
tially, and there is some evidence pointing
to the existence of Soviet submarines
equipped fo carry such missiles. The
USSH could probably have had in opera-
fion in 1955 a subsonic turbojet missile
capable of 2 maximum range of 500 .,
and a supersonic missile capable of this
range could probably be in operation in
1857. A supersonic cruise-type missile
capable of ranges up to 1,000 nom. could
probably be operational in 1962, These

missile types would require nuclear war-
heads. With a vigorous program, the
TTES5E might achieve an operational sub-
marine-launched IRBM system sometime
during the period 19641988, (Pares. 83,
8589, Anner A)

Earth Satellite

14, The USSR will probably make a major
effort to be the first country to orbit an
earth satellite. We believe that the USSR
has the capability of orbiting, in 1957, &
satellite vehicle which eould acquire sci-
entific information and data of limited
military value . A satellite vehicle posses-
sing substantial reconnaissance eapabili-
ties of military value could probably hbe
orbited in the period 1963-1985. (Paras.
80-91)

DISCUSSION

l. SOVIET MILITARY REQUIREMEMTS FOR
GUIDED MISSILES

15, The Soviet puided missile program Hecss-
sarily operates within the framework of cur-
rent and future military requirements laid
down by Soviet defense planners. While we
have no direct evidence ¢n the elements of
this framework as it applies to missiles, we
believe it would logically have been based on:
(a}) an appreciation of the USSR's present and
probable future strategic and tactical situa-
tions; (b) an estimate of the types of attack
that eould be launched against the 23R in
the foresesabie future; () operztional re-
guirements for which missile systems could be
employed to replace or augment other weap-
ons systems; and, Anally, (d) an evalualion of
the probable affectiveness of missiles versus
cther weapons systems to perform requiced
misslone.

18. The USSR has almost certainly been as.
sisted in determining the scope and priorities

of itz missile programes by information on
Western, Inecluding US, military programs,
This Information is probably complete enough
Lo enable the USSR fo judge approximately
the time phases in the develoment, effective-
ness, siee, and cormposition of U3 and Allied
offensive and defensive forees. Specifically,
the Soviet leaders can probably judge such
factors as the general size of nuclear sbock-
piles, the weapons systems into which nuclear
warheads have been incorporated, the general
progress of air defense programs, and the gen-
aral characterlstics and availabiliby dates of
offenslve and defensive misstles,

Strategic and Tactical Censiderctions

17. Certain considerations which have piayed
& role in Soviet military thinking in recent
years malke it plausible that the USSR should
have given a high pricrity to the development
of missiles. The Soviet leaders have heavily
emphasized the development of their nuelear
capability, and probably alzo betisve that mis-

TOoF—IECRET
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siles will ultimately become the primary -

means of delivery for nuclear weapons. So-
viet conecern over US and Allied capabilities
for strategic alr attack has compelled the
USSR to place high priority en development
of a modern air defense system, in which rmis-
siles are now an essential ingredient and will
ultimately become the primary weapon. Fi-
nally, the relative geographic disadvantages
faced by the USSR for purposes of strategic
attack, due to US possesslon of a forward base
strueture on the Sovlet periphery, could be
offset to sorme degree by development of long-
range missiles for delivery of nuclear weapons,
All these factors probably flpured in a Soviet
decislon, taken early in the postwar perlod,
to make a major effort in the development of
guided missiles,

Soviet Reguirements for Defensive
Missile Systems

18. In preparing their requirements for air
defense gulded missile systems, Soviet mili-
tary planners would probably have construct-
ed a pickure of the time-phased threat from
existing and foreseeable Western offensive
weapons syslems about as follows:

—Iit 1856: high and low altitude bemb-
ing attack by aircraft fiylng at subsonic
speeds and at altitudes up to 55,000 feet;
in peripheral areas, attack by short and
medinm range cruise-type missiles; where
ground forces would be in contact, at-
fack by short range ballistle missiles.

— By 18961; attack by alreraft employing
air-to-surface missiles; bombing attack
by alrcraft capable of supersonic “dash”
and altitudes up to 65,000 feet; attack
by long range eruise-type missiles capable
of high subsonic speeds and altitudes up
to 60,000 feet; attack by long range bal-
listic missiles,

— By 1088° attack by supersonic aircraft
and gruise-type missiles, capable of al-
Litudes on the order of 80,000 feet; at-
tack by long range ballistic missiles.

19, The USSE would have proceeded on the
assumption that high-yleld nuclear weapons
or warheeds could be inecorporated into any

of the Western weapons systems described
above, This assumnption would dictate a re-
quirement for air defense missile systerns with
a high Kill probability, and therefore the in-
clusion of a percentage of nuclear warheads
In Soviet air defense missile systems at an
early date,

20, Zcvlet defense planners would probably
have formulated generalized cperational re-
quirements for both surface-to-air and air-to-
air systems capable of countering the threat
outlined above. Surface-ta-air requirements
would probably have included static and
maobile systems for the defense of ecritical
gpovernmental and industrial centers, impor-
tant military centers and bases, major naval
forces afloat, and major units of the Soviet
army. Operatienal requirements for amir-to-
air missile systerms would probably have been
based an the need to increase the kill capabili-
Liez of existing and projected Soviet inter-
ceptors.

21 Qur intelligence on Soviet developrment
of surface-to-air missiles to date indieates that
time-phased Soviet operational requirements
probably began with a peint-defense system
capable of interdicting bomber aircraft at al-
titudes up to ebout 60,000 feet, Our estirmate
of the Soviet analysis of the foreseeable threat
indipates that Soviet requirements for air de-
fense rnissiles over the next few years would
become much more exacting, including langer
ranges, higher speeds, and more technical-
ly advanced puidance systems. Later in the
period, a high-priority reguirement would
emerge for a system capable of a high kil
probability against bailistic missiles,

Soviet Requirements for Offensive
Missile Systems

22, In preparing their requirements for of-
fensive missile systems, Soviet military plan-
ners probably would have developed general-
ized operationzl requirements for systems in
both the surface-to-surface and ale-to-surs
face categeries. Availzble [ntellizence sup-
ports our belief that the USSR has had con-
siderable interest in both these categories,
especially in & family of surface.to-surface
kallistic missiles,

— P B
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23. Boviet requirements for shorter range sur-
face-to-surface missiles would probably have
been derived from the military missions of at-
tacking targets in direet tactical support of
field forces, and of attacking other targets
of importance in a military campaign, Such
requirements would prebably hawve been de-
rived as follows:

a. Soviet requirements for surface-to-sur-
face missiles for tactical support of fleld forces
would have been derlved I general from the
missions of various echelons of the Soviet
Army. From current Soviet tactical doctrine
we deduce that aperational requirements
would probably have been developed for bal-
listie missiles of up to 75 num. range for sup-
port of division and corps operatlons, up to
200 nm. range for support of field armies,
and up Lo 350 n.m, range for support of army
“fronts," 4

b Similarly, Soviet requirements for thesze
shorter range surface-to-surface missiles for
the support of other operations and for the
neutralization of certain additional targets
of broad strategic significance would have
stemmmed from target sysiems inecluding a va-
riety of key installations of both tactical and
strategic significance. A family of 75,200, and
350 n.m. missiles would probahly hawve been
developed to provide coverage for these targets
systems.

¢. In addition, a requirement might have
been developed for a ballistic or cruise-type
inissile capable of a longer range, both for
support of eerlain army “front"™ operations
and for the neutralization of certain addition-
al targels.

24 Consgidering the ranges from possible
launching sites within the Blee to targets on
or near the Burasian land mass, Soviet plan-
ners would probably have developed require-
ments for longer range surface-to-surface mis-
gfles: {a) ballistic mizsiles of 600-800 n.m,
maximum range and of longer ranges up fo
100 nom. for peripheral attack missions, in-
cluding the neutralization of US and Alijed
bazes and attack on stratepic targets in non-

A Hovlet army “front” I3 roughly comparable to
& US army group.

Bloc nations on the Turasian periphery; and
(B} a ballistic missile capable of up to 5,500
n.m. range, for intercontinental attack., The
possibility exists Lhat interim Soviet surface-
to-surface missfle reguirements might have
Included cruise-type missiles in one or more
of the foregoing range categories. Heguire-
ments for specialized naval versions of both
cruise-type and ballistic missiles, suitable for
lavnehing by submarines or surface vessels,
would probably also have been developed.

25 It is reasonable to infer that the USSR
would have developed requirements for air-
to-surfzce missiles to overcome iforeseeable
improvements in the capabilities of land
and shipborne alr defense agalnst bombard-
ment aircraft. CGeneralized operational re-
quirements would probably have included a
missile of at least 100 nom. ranpe to augment
the capabilities of long-range bombers against
heavily-defended land targets and large naval
concentrations, as well as shorter range mis-
siles for employment against single ships or
opther izolated and well-defined radar targets,

26, Soviet military planners may also have
conzidered that a reguirement existed fo de-
velop certaln missiles for specific functions in
the field of countermeasures against Western
air defense systems, Such a regquirement cowld
include surface-te-surface cruise-type missiles
and alr-to-surface missiles, equipped with
ECM gear, to be employed as decoys to satu-
rate zir defense radar and confrol systems,
In addition, it could Include air-to-surface mis-
giles capable of homing on and destroying
ground radar installations.

Soviet Evaluation of Missiles Versus
Other Weapons Systems

2%, Soviet milifary planners, having estab-
lished generalized operaiional regquirements
for which guided missile systems could be
employed, would orobably then have evaluated
the effectivensss of missiles verfus ather weap-
cns systems to perform the missions af afr
defenze, tactieal support, peripheral atback,
and intercontinental attack, Based in part
on the lmited intelligence available on cur-
rent Soviet military programs, including the
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