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SOVIET CAPABILITIES IN GUIDED MISSILES
AND SPACE VEHICLES®

THE PROELEM

Tao estimale Soviet capabilities and probable programs for the development of
guided missiles and space vehicles, including earth satellites, through 1966, and to
analyze factors affecting Soviet operational capabilities in these fields,

FOREWORD

This estimate supersedes NIE 11-5-57, SOVIET CAPARILITIES AND PROB-
ABLE PROGEAMS IN THE GUIDED MISSILE FIELD, 12 March 1957, and SNIE
11-10-5%, THE SOVIET ICBM PROGRAM, 10 December 1257, as well 25 those para-
graphs dealing with guided missiles (paras. 108 through 114) in NIE 11-4-57, MAIN
TRENDS IN SBOVIET CAPABILITIES AND POLICIES, 1957--1062, 12 Novemnber 1957,
The new estimale, like its predecessors, is made in the light of our previous judg-
ments that the USSR does not now intend to initiate general war deliberately and _
is not now preparing for general war as of any particular future date. It also as-
sumes that through 1966 there will be no international agreements on the contral
of armaments or of outer space,

The estimate is intended primarily to reassess and update our estimates of
probable Soviet missile developrment programs, missile characteristics, and frst oper-
ational capability dates. Some discussion is provided on factors likely to aflect Soviet
acquisition of substantial operational canabilities with missile systems, and Soviet
tapabilities to place varlous arbitrarily-selected quantities of ICBMs in operational
use are estimated. The reader i3 cautioned that Annex A of NIE 11-5-57 is no longer
applicable.

For the most part, changes in estimated missile characteristics and first
operational capability dates result from the accumulation over the past year of a
considerable body of new evidence. Of the 13 missile systems estimated as probahly
avallable for operaticnal use in 1958 or earlier, we now have direct evidence an the
existence of nine; we also have direct evidence on Soviet development of an ICEM.

fhetite ofthisrstimates whenused-separately Tror ettt s vt Red - CONPIRENTIAL,
" For comparabllily with earller estimates on thiz subject, the terminz] date chosen for Lhis esthnate Is

the same as that of its predecessor, WIE 11-5-57, SOVIET CAPABILITIES AND PRODAPLE DPRO-
GILAME IN THE QUIDED MISSILE FIELD, 12 March 1957
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For some of these systems the evidence is extensive, while for others we have only

limited information relative to characteristics and

components. Serious intelli-

gence gaps remain, particularly with respect to the operational status of varioys
systems. Furthermore, we do not have sufficient evidence available on which to
base an estimate of the vulnerability of Soviet systems to specific electronic counter.

measures.

In making this estimate in a field where positive intellipence remains limited,
we have considered the available evidence in the light of estimated Soviet military
requirements, known and estimated Soviet capabilities in related fields, and US
guided missile experience. The entire study rests upon our belief, now well-sup-
ported by evidence, that a concerted and continuous Soviet research and development
effort in guided missiles was underway by 1948

For guided missiles, except where noled otherwise, the operational capability
dates given are the earliest years during which we believe missiles could probably have
been placed in the hands of trained personnel in one aperational unit, thus constj-
tuting a limited capability for operational employment. We estimate that when
they first become operational, the missile systems discussed herein will have a sys-
tem reliability of 40-60 percent, and that improvement will oceur thereafter?® Por
space flight activities, the dates given are the earliest possible time periods by
which we believe each specific accomplishment could be achieved,

SUMMARY AND CONCLUSIONS

1. The USSR has continued to press
ahead with its extensive puided mis-
sile research and development, generally
aleng the lines indicated in our previous
estimates. As a result of this effort, the
USSR now has available for operational
use a variety of missile systemns. Soviet
achievernents in ballistic missiles have
been especially impressive and have con-
tributed to early successes in the USSR's
space flight propram. Substantial suc-
cess in developing surface-to-air missile
systemns has also bheen achieved. Avail-
able evidence is not sufficient to indicate
equal emphasis and similar success in
other Soviet missile programs.

The term “system rellability” Is here defined as
the percentage of misslles which funcilon ae-
cordleg to speclficatlons from missile launehing
Lo detonation In the target ares, exeluding mol-
Tunctions prior to lasunching,

2. By itself, each of the guided missile or
space programs estimated as a future de-
velopment appears feasible both as to
technical achievability and date attain-
able. However, some programs may be
slowed or even halted by the competition
of other missile or non-missile delivery
systems, unforeseen development or pro-
duction difficulties, rapidity of cbsoles-
cence, changing military requirements,
andfor broad considerations of Sowiet
national policy. On the other hand, a
significant advance in one or more of the
programs might be possible if a seientific
breakthrough is achieved.

3. Surface-fo-surface missiles, We be-
liove that the Soviet ballistic missile de-
velopment propram has emphasized reli-
ability and simplicity, rather than minia-
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turization or extreme refinement of de-
sign. System mobility appears to have
been a basic consideration sines the
early developmental stages. In develop-
ing longer-range systems, maximum use
has been made of proven components.

4, Bince 1054 the USSR has probably had
available for operational use ballistic mis-
siles with maximum ranges of about 100
nautical miles (n.m.}, 200 n.m. and 350
n.m. We believe that, depending upon
various operational factors, nuclear, high
explosive (HE) or chemical (CW) war-
heads would he used with these missiles,!
In addition, the USSR probably now has
operational a very short range anti-tank
missile equipped with shaped-charge HE
warhead,

5. An extensive Soviet propram to devel-
op & TO0 rum. ballistic missile is indicated
by a long series of test firings, averaging
about two per month since 1955, We esti-
mate that this missile probably became
operational in 1956, On the basis of
about a dozen test firings over the past
year, we estimate that the USSR will
also probably have operational in 1958 a
modification of the 700 n.n. missile, capa-
ble of an 1,100 n.m. ranpe, Niclear war-
heads would almost certainly be used in
both these missiles, although we do not
exclude the possibility of CW use in the
T00 num. missile.

6. Intercontinental ballistic missile
{ICBM ). Bince August 1957, the USSR
has test fired at least four and possibly
six missiles to a distance of approximately
3,500 nautical miles, We believe this rep-

‘Eatimated nuclear warhead capablities for these

and other mlasiles diseussed in this estimate are
glven In Annex © (lnited distribotion under
separate cover),

resents the development of an ICBM sys-
tem which, when first operational, wil
probably be capable of delivering a nu-
clear payload to a maximum range of
about 5,500 n.m., with an accuracy (CEF)
of 5 n.m. and a system reliability of about
50 percent. By the early 1960's reliabil-
ity will probably be considerably im-
proved. At the beginning of the period
1862-1366, the CEP could be about 3 n.m,,
and could be reduced to about 2 n.m. later
in the period,

1. Available evidence is inconclusive as to
the designed payload-carrying capacity
of the Soviet ICBM, which we have pre-
viously estimated as about 2,000 pounds.
Recent evidence and re-analysis may in-
dicate that the USSR is developing an
ICBM with a 5,000 pound payload, Seri-
cus logistical and operational problems
are associated with missiles of the sizes
necessary to deliver 2,000 or 5,000 pounds
to a range of 5,500 nm.; these problems ™
would be greater in the case of the heavier
payload. In the light of this considera-
tion, we estimate that the Soviet ICBM
is designed to carry a nuclear payload of
about 2,000 pounds, althouph there is a
possibility that it is designed to carry
about 5,000 pounds.

8. The USSR will probably have a first
operational capability with ten prototype
ICEMs ab some time during ealendar
1959; the possibility should not be disre-
garded, however, that In the latter part of
1958 the USSR may establish an ICEM
capabilily with missiles comparatively
unproven as to accuracy and reliability,

8. We believe that Soviet planners intend
to achieve a sizeable ICBM operational
capability at the earliest practicable date,
although we have no direct evidence on
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Soviet preparations for ICBM produc-
tion and deployment. We estimate that
the USSR has the technical and indus-
trial capability to produce ICBMs, com-
plete launching facilities, establish logis-
tic lines and train troops at a rate suffi-
cient to have an operational capability
with 100 ICEMs ® about one year after its
first operational capability date (ie, some
time in 1960), and with 500 ICBMs"®
two or at most three years after first op-
erational capability date (i.e. some time in
1961, or at the latest in 1962). This im-
plies that the USSR could achieve an op-
erational capability with ten or more, but
less than 100 ICBMs by the end of 1959,
depending upon when during the calen-
dar year the first cperational capability
is achieved.

10. Surface-to-air-missiles. For several
years the USSR has had in operational
uz¢ 4 fixed surface-to-air system which
we believe [s now capable of employment
against aircraft at ranges up to 20-30
n.m,, with greatest effectiveness at alti-
tudes of 30,000 to 60,000 feet. This sys-
tem is known to bhe employed in a dense
and costly complex of 56 sites around
Moscow; targets of lesser importance will
probably be provided with considerably
less elaborate surface-to-air missile de-
fenses. We believe the Soviets also have
available for operational use a surface-
to-air missile with similar characteristics,
except for improved capability to inter-
cepl small, supersonic targets. It is
probably suitable for employment either
with the Moscow syslem or with a semi-
mohbile system.

“These numbers are selected arblérarily In order
Lo provide some measure of the Sovict capacity
Lo produce and deploy ICEMs; they do not rep-
resent mn estlmate of probable Soviet requlre-
ments or stockpiles,

11. Neither of the above systems is likely
to be cffective against very low altituda
attack, We therefore estimate that the
USSR is developing and will probably
have in operation in 1958-1960 a surface-
to-air system with a maximum range of
about 15 num., effective at altitudes from
o0 feet to at least 40,000 fest. We osti-
mate that for improved defense of critical
areas, the USSR will probably have avail-
able in 1960-1961 a surface-to-air system
with effectiveness at altitudes up to 90,-
000 feet and a maximum range of 75~
100 n.m.

12, We estimate that in 1963-1966 the
Soviets will probably achieve a first op-
erational capability with a surface-to-air
systemn of limited effectiveness apainst
ICEMs. Such a system could possibly
have some effectiveness against IRBMs.
A surface-to-air system with limited ca-
pability to counter reconnaissance satel-
lites could and possibly will be developed
for use in 1960-1964; a more sophisticated - -
syslem could be integrated with an anti-
ballistic missile system at a later date,

13, Air-fo-air missiles. Three short-
range systems which employ HE war-
heads are now estimated as operational.
Two are believed to have radar guidance
with ranges of 5-6 n.m.; the other, with
& range of up to 2% n.m, is believed to
use infrared guidance. Most currently
operational Soviet fighter aireraft types
could be modified to employ these mis-
siles. In 1960 the USSR will probably have
available a 15-20 n.m, air-to-air missile.

14. Air-to-surface missiles. The present
operational system is capable of carrying
anuelear or HE warhead at subsonic speed
o a range of about 55 num. against well-
defined targets, such as ships, With gif-
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ferent puidance, the system could be em-
ployed against land targets. We esti-
mate that the USSR is probably develop-
ing and may now have operational an air-
launched decoy to simulate medium or
heavy bombers. We believe that the
USSH will probably develop and have op-
erational in 1960-1961 a supersonic mis-
sile with improved guidance and a range
of at least 100 n.m,, suitable for employ-
ment against a wide variety of targets,

15. Naval-launched missiles. The Soviet
navy prebably now has the capability to
launch subsonic cruise-type missiles from
a few converted submarines of conven-
tional design, although there is little di-
rect evidence of submarine-launched mis-
sile development in the USSR, We esti-
mate that the current system could de-
liver nuelear warheads against land tar-
gets within about 200 nom, of the launch-
ing submarine. These cruise-type mis-
siles could be launched by a submarine
only after surfacing. We believe, how-
ever, that in 1861-1963 the USSR will
probably have a submarine-launched bal-
listic missile system available for first op-
erational use in a protolype submarine of
new design.  This system will probably be
capable of delivering a nuclear warhead
from a submerged submarine to a range
of about 1,000 n.m,

16. We estimate that during 1959-1960
the USSR will begin equipping its sur-
face fleet with surface-to-air rmissiles
having a maximum range of 20 n.m., with
effectiveness at altitudes from 50 feet to
at least 40,000 feet. A Soviet shipborne
surface-to-air system for use against tar-
gets at higher altitudes and longer ranges
will probably become available in 1950
1861, These systems, while primarily for
air defense, could be modified for employ-

ment against surface targels. Late in
the period of thls estimate, the USSR will
prabably also have available a missile 5Y5-
temn for use in anti-submarine warfare,

7. Joviet space programs. We believe
that the ultimate foreseeable objective of
the Soviet space program is the attain-
ment of manned interplanetary iravel
The program is supported by extensive
Soviet research efforts in a number of re-
lated fields, including rocket propulsion,
electronics, space medicine, astrobiology,
astrophysics and geophysics. Present ae-
tivities appear to be directed toward the
collection of scientific data and experi-
ence applicable to future space accom-
plishments, the ICBM program, and basic
scientific research.  Soviet reguirements
for space vehicles hawve probably been
eslablished for fairly specific sclentific
andfor military purposes in acecordance
with a planned step-by-step progression.

18. Boviet success in ballistie missile de-
velopment and earth satellite lay nchings
to date leads us o estimate a considerable
Soviet capability for early accomplish-
ments in space including: surveillance
satellites, recoverable aeromedieal satel-
lites, lunar probes and impacts, lunar =at-
ellites and planetary probes to Mars and
Venus (1958-1959); “soft landings" by
lunar rockets and recoverable manned
carth satellites (I1959-1960%: a manned
glide-type high altitude research vehicle
(1960-1961); heavy earth satellites and
manned circumlunar flights (1961-1962) ;
and manned lunar landings (after 1965).
While each individual achievement ap-
pears feasible as to technical eapability
and earliest date attainable, we doubt
that Lhe USER can accomplish all of these
space flight activities within the time
periods specified, '
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SIMFLIFIED TABULAR SUMMARY '

Probahle Soviet Gulded Missile Development Program

Arbltra Operatlonal Moxlmum Fayload Dieslgn
ntt.lrgn Drals Range Welght and Typa g\]u;.fdg
Ground-Launched Balllstle Mixsiles
ag e 1954 100 nm. 1,500 Ibs. Nuclear, ——
HE, CW
3 1254 200 nm, 2000 Ibs, Nuclear, ——
- HE, CW
553+ 1954 350 nom. Up to 5,000-8,000 Ibs, —_—
Nuclear, HE, CW
BS54 1958 TON mam. -+ Up Lo B000-8000 1hs,
Nuclear, poss, Cw
B85+ . 1958 LI nm, Up to 3,000 Iha,
: Huclenr
55-4 ICBM* 1559 5,50 num. 2000 ibs., poss. 5,000 —_—
1vs. Nueleap
Ground-Launched Anli-Tank Mizsile
&2-a. L ?:mr Lo 6,000 yards 2040 s, HE
958
Sobmarine-Launched Misxiles
587 155556 200 maw. 2,000 Iba. Muclear —_—
erulse-type
558 1981-53 1000 nm, 1,030 s, Nuelear
balilstie
Ground-Launched Surface-to-Alr Missiles .
BA-1* 1954 20-30 n.m, S00-B00 Tt 30,000-60,000 ft.
BA-Q " 1557 E530 nom. S00-T00 Ius! 20,000-60,000 1L,
GA-3 155860 15 nm. 150-25 Qb BO rt-40,000 ft.
SA4 L5051 T5-100 num. 500 fhs Up Lo 90,000 ft,
SA-5 196356 Imited effectivensss apalnst ICBMs
Shipbotne Surface-to-Air Missiles
BA-8 1959-60 20 num., 150250 1! 50 fL—40,000 It
A7 188041 TE-100 n.m, 500 Ths.? Up to 90,000 ft.
Alr-to-Alr Missiles
AA-1* 105558 5 num. 70 Ihs, HE P
AA-D 1855-50 20 nom 2% Ibs, HE —_——
Ad-3 1958 & n.m. 50 Ihs, HE —
Adq 1540 15-20 mam. 150 Ther
Alr-to-Surface Missiles
AS.1» 1856-57 55 num, 1,000 s, Muglear, HE
AB-2 19G0-61 0 nm. 3,004 Ibs, Misclerr

'Detalled summarios of each missile category, Including all estimated characteristles and other perti-
nent data, are presented In Tables 1-5 in Annex A A summary of estimated Sovist capabllities In space
tilght 13 presented In Table 8. -

*Huclear warheads would Increase the kil probabliities achivvable with these mbssiles and will be re-
quired for efMecllve use of the mlsslles under some conditions. However, HE warheads will be effentlve
in most applications, ’ .

*“Those missile types for which gur estlmates are supported by slgnlficant eurrent Intalllpence are indi-
cated by an mstertak following the missiie deslgnation.
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