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REFROVED FOR RELEASE
Gl BISTORIOAL-REVIEW PROGRAN

SOVIET CAPABILITIES IN GUIDED MISSILES AND SPACE
VEHICLES

THE PROBLEM

To estimate Soviet capabilities and probable programs for the development of
guided missiles, and the major performance characteristics and dates of operational
availability of such ‘missiles, Further, to estimate the techndeal capabilities of the
Soviets in space including the earliest possible dates of achievement of dmportant

space ventures,

FOREWORD

This estimate supersedes NIE 11-5-58,
“Boviet Capabilities in Guided Missiles
and Space Vehicles,” dated 18 Aupust
1858, “Memorandum to Holders of NIE
11-5-58," dated 25 November 1958, and
the “Advance Portion of NIE 11-5-58,"
dated & September 1953, It is made on
the basis of our belief that the USSR does
not now intend to initiate general war
deliberately and is not now preparing for
general war as of any particular date. It
assumes that there will be no interna-
tional agreement on the control of arma-
ments or outer space,

In view of the paucity of positive intelli-
gence on Soviet missile and space pro-
grams, we have given considerable weight
to estimated Soviet military require-
ments, estimated Soviet capabilities in
related flelds, and US guided missile
experience,

For guided missiles, except where noted
otherwise, the initial operational capa-
bility dates given are the years during
which we estimate one or more series pro-
duced missiles could probably have been
placed in the hands of trained personnel
in one operational unit, thus constituting
a limited capability for operational em-
ployment. For space flight activities, the
dates given are the earliest possible time
periods by which we believe each specific
objective could be achieved, although we
believe it unlikely that all these objectives
will be achieved within the specified time
periods,

Forthcoming estimates will consider to
what extent the USSR has the resources
and industrial capacity to produce the
missile systems described herein, together
with the ancillary equipment necessary
to their deployment.
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Revised paragraph & to
be attaghed 1o back of
page L

. We estimate Seviet ICBM guidance at JOC date 2g a combination
radar tracksradlo command/inertial system which is cafled "radio-
inertial,” although an all-inertial system is possible. Soviet capabilities
in related camponents at TOC point to & heoretical CEP of about I n.m.
with the radio-inertial system., The Soviets probably will incorporale
the all-inertial system in thelr ICBM sometlme during the 1060-1982
perlod and, should they adept this system In 1960, they could achieve 2
theoretical CEF of about 3 non. The data avallable for estimating both
the above theoretical CEPs are fer from exact, The pracise amount of
degradation which would be Introduced by operational factors is un-
known, but we estimate a CEP under operatlonal conditions at I0C
date of about  nuam. with the radio-inertial system; with an all-inertial
syster the operational CEF in 1960 would be about 5 nm. We further
belleve that the Soviets will be able to improve the accuracy of their
ICEM following IOC, and that over the next few years, and probably |
not later than during 1983, the operational CEP for an all-inertial
systern could be reduced to abeut 2 num., and the operational CEP of
the radio-inertial systemn would be somewhat better.”

+ Tha Assistant Chlef of Staff for Inteflgence, Department of -the Army,
bellaves that this re-examizetion whish resulted [n the estimated better
Soviet ICBM ascuraey either reflects, or was suggested, by recent TS ICBM
test experlence which caused cerisln members of the USIE to revise thelr
Judgment as to the valldity of the most recent Intelligence study of this prob-
lem conducted for the UEIB by the Guided Misstie and Astronauties Intelll=
gence Committes (GMAIC). The Assistant Chlef of Staff for Intelligence,
Deépartment of the Army, recognizes that it is prudent to estimate that
the Sovlets would seoner or later, 1f not currently, possess an ICBM syslem
of an sccuracy comparabla to that of the US ICEM. Howéver, et prasent,
he percelves no justificatlon faor abandoning the eslimates derlved from
o recent an analysls of all avaliable technlenl intelliganee Information,
A further slgnlficant consideration is that estimabes of operciionsl
aecuracy are based on theorefical degradatiom of test range performence
which further inereases the uncertalnties In such estimates. Accordlngly,
it s believed that there I3 no present Intefligence basis for changing the con-
eluslons ms to operational aceuracy &5 contalned in the GMAIC repatt
and, thersfors, that the more ltkely range of operational accuracy for
Sevlet ICBM &t IOC, using “radlo-inertlal” guldance, s on the order
af o 8-5 n.om. CEP; that by sometime in 1883, with the all-inertlal aystem,
{he CEF eould be reduced to 2.5 nm., although the operatlonal CEP of the
*padio-lnertial” system would be somewhat beiter,




SUMMARY AND

1. Soviet programs in the development of
guided missites and in space flight have been
carried forward on a wide frent over the past
year.  As these Soviet programs and our own
intelligence eolleclion and analysis have ad-
vanced, we have acquired considerable new
information on both specific developments
and the extensive scientific and technleal ea-
pability underlying them. In gencral, this
information has confirmed progress along the
lines indicated in previous estimates. Of the
18 Soviel misslie systems estimated as probably
available for operational use now or within
the next two years, we have evidence on the
existence of 13. The others are inferred from
Soviet requirements and technical capabilities,
Evidence on some systems is extensive, but
for most there are serious deficiencies, not only
in the quantity and quality of information but
also in its timeliness,

Surface-to-Surface Ballistic Missiles

2. Missiles in this category which we know the
UEER has developed or has under development
inelude those with maximum ranges of shout
T3 nautical miles (num.), 200 nm., 350 nm.,
00 nm., 1,100 n.m., and an intercontinental
ballistic missile (ICBM). These mizsiles prob-
ably meet high standards in relishility, ac-
curacy, and other performance charzcteris-
tics. We believe that in the development of
lenger range syslems, maximum use has been
made of proven components.

3. Mobility appears to be a basie design con-
sideration. Systems with ranges of 700 nom.
and less are probably road mobile, The
1100 n.em. system is probably road and/or rail
mobile. The avallable evidence sugpests that
the Boviet ICEM could be rail mobile, but we
da not know whether the ICEM system as a
whole will consist of rail mobile units, fixed
instaliations, or a combination of the two.
In any case, the system will be heavily de-
pendent on the Soviet rafl network.

4. ICBM. During 1859 the Soviet ICBM test
firing program resumed after o period of vir-

R ey
i Wbl FOR BE LEASE

CHl B amon ey
CONCLUSIONS L] REVIEW ppy

tual inactivity in the second half of 1958, Re-
cent firing schedules indicate that the pro-
gram as a whole Is proceeding in an orderly
fashion rather than on a'“erash” basis, We
do not know that series production of ICEMs
has acluslly begun, nor do we have evidence
of operational launching facilities. However,
there has been ample time for the USSR to
begin tumning out series produced ICBMe, as
implied by Soviet claims. Evidence derived
from Soviet ICEM flight tests is considered
adequate to gauge the general progress of the
program. We cannot state with certainty the
precise timing of the inftial operational capa-
bility (I0C) of a few—say, 10—series produced
ICEMs. In light of all the evidence, we
believe that for planning purposes it should
be considered that the I0C will have ocourred
by 1 January 19680,

5. On the basis of correlated data from ICEM
and space vehicle launchings, we believe the
Soviet ICEM to be a one and one-half or par-
allel staged vehicle, employing liquid oxygen,
kerosene propulsion, capable of delivering a
6,000 pound nuelear warhead to a range of
3,500 num. if employed with a heat-zsink nose-
cone, A reduction in warhead weight would
permit an increase in range; use of 2n ablative
nosecone would permit & heavier warhead or
Lendedrange. L - hm,l-ggp, [

8. We estithate Soviet ICBM gludafie at 102

b5 a combination radar track/radia o

of degradation whichg
aperational factors §s

mate that CEP
would be no gt

T. Other Surface-fo-Surface Ballistic Mizeilos
By late 1958 or early 1989, research and devel-
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opment work on an 1,100 n.m. missile had ad-
vanced to the point where this system was
probably ready for operational use. Test
firings on this and shorter range balllstic mis-
siles have continued during 1959; E

] Although no units or installa-
. Hons have yeot been identified with these mis-
siles, all systems from 75 nom. to 1,100 nam.
are probably now in operational use. From
launching sites within the USSR, 700 and
1,100 n.m, missiles could deliver 3,000 pound
nuclear warheads against o large majority of
eritical largets in Burasia and periphery, with
CEPs of 1-2 nin. and about 2 num., Tespec-
tively. All-inertinl guidanee could probably
be available now or by the end of 1960,

Air Defense Missiles

& In the surface-to-air missile category, a
new system is being added to the defenses of
Soviet industrial and population centers, It
probably became operational in 1957, and has
been deployed extensively during at least the
past year, including some units in East Ger-
many. In contrast to the massive, immabile
systern which has been employed al Moscow
for the past several years, the new system is
flexible and employs small fire units, Tt can,
at relatively low cost, be deployed widely for
defense of large areas, smaller fixed points,
and forces in the fleld. Both the old and new
systems can effectively dellver high explosive
(HE} or nuclear warheads against present
Western bomber types, except at very low al-
titude,

9. In the absence of evidence, but considering
Soviet technical capabilities and probable
needs, we estimate that within the next year
or Lwo the USS5HE will probably have available
two additional surface-to-air missile systems,
one designed prirmarily to engage very low al-
titude targets, the other for long-range (on
the order of 100 n.m.} engagement of targets
at altitudes up to 80,000 feet. These systems
will have increased kill eapabilities apgainst
afreraff and cruise-type missiles. Wea also
belleve that In 10631966 the Soviets
will have available an antiballlstie missile

system with undetermined capability against
ICBMs, IREMs, submarine-launched, and ajy-
launched ballistic missiles.

10, We continue to estimate that the Ussk
has seviral types of short-range (up to 6 nm.)
air-to-air missiles with HE warheads, for em-
ployment with day and all-weather inter
ceptors.  Additional types, with longer ranges
and capable of earrying nuclear warheads,
will probably become available in 1960 and
alter.

Air-to-Surface Missiles

11, A subsonic air-lannched antiship missile,
capable of delivering nuelear or HE warheads
from & maximum range of 55 nm., iz now as-
slgned to jeb medium bomber units In widely
separated coastal areas of the USSH. The So-
viets will probably have available in about 1961
a supersonic missile which will provide me-
dium and heavy bombers with & standoff ca-
pability of at least 350 num., and will be adapt-
a&ble for use against land targets or ships at
sea.  They may now have in operation an air-
launched decoy to simulate medivm or heavy
bombers.

Maval-Launched Missiles

12, 'We estlmate that at least one and pechaps
two types of submarine-launched missiles with
nuclear warheads are operational in small
numbers of medified, long-range, convention-
ally-powered submarines, One is a subsonic
cruise-typa systern with a maximum range of
150200 n.m., low altifude cruise capability,
and CEP of 24 n.m. In addition, some sub-
marines may have been medified to Jaunch
ballistic missiles of similar range and accuracy.
Both these systems would require the sub-
marine to surface before launching a missile.
Based chiefly on Soviet requirements and ca-
pabilities, we estimate that In 1961-19683 the
S8R will probably achieve a system capable
of delivering ballistlec missiles with nuclear
warheads to 2 maximum range of 500-1,000
nm. from & submerged submarine.

-
13. The Soviet Navy's modernization program
includes the arming of surface ships with mis-
siles. Some destroyers are being modified

—FoE SR CREE




“FaP—a-E-00 R 4

and gthers constructed to launch subsonic
eruise-type missiles, probably of 30-40 nun.
range, in liew of main battery guns and tor-
pedoes, Tt s logical to suppose that such
missiles will be installed on any modifled or
newly-constructed Soviet eruisers, Ground-
launched surface-to-alr missiles will probably
be adapted for use by surface ships. The
USSR will probably also develop missite sYs-
tems for antisubmarine warfare: surface ship-
launched and submarine-launched versions
could prabably enter service betwesn 1962 and
1986 :

Space Program

14, The probable main objectives of the Soviet
Space program are: o conduct scientific re-
search, to develop military applications, to at-
tain manned space travel, and to suppork So-
wiel propaganda and policy. The actual
launching program has, like the ICBM test
firing program, proceeded at a fairly deliberate
pace. Its recent emphasis has been on scien-
tific and propaganda objectives. In addition
o high altitude research vehicles, the program

sinee mid-1958 has Inecluded three EPRED vo.
hicles which reached the vicinity of the rmaon.
All three lunar probes were major feats of
theory and technology.

15. Supported by high thrust propulsion SyE-
tems and a wealth of sclentific and technical
know-how, the Soviet space effort will achieve
large and increasingly refined satellites and
space vehicles with selentific and perhaps mil-
itary utility. Judging by the USSR's known
and estimated capabilities, and in light of the
obvious Soviet desire Lo achleve worldwide
propaganda and psychological impact, we be-
lieve that during the next 12 months or so
the Soviet space program will inciude one or
more of the following:

a. yvertical or downrange flight and recovery
of &a manned capsule; -

b. unmanned lunar satellite ar soft landing
on the moon;

¢. probe to the vicinity of Mars or Venus;

d. orbiting and recovery of capsules con-
talning instruments, an animal, and
thereafter perhaps a man.
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SIMPLIFIED TABULAR SUMMARY
PRODABLE SOVIET GUIDED MISSILE DEVELOPMENT PROGRAM »
ARBIFRART HAXEM LM AEEURALT
BESIORATION OPERATIGN AL BATE MAXIMUM RANOE |wWaRNELD fomr) oTHER
— WEIIT
Tk,
Surface-to-Surface Deployment
Halllstie Milsslles Concaept
B3 8CUDN . oL 19B-1DST. L TR, LSO | 1,000, Road mobile
= S I 1 T - T X T 2000 | As nm. Road mobile
o R R T DU [ | BN I B T 2000 | M-lpm..... Road maobila
SE-4SHYSTER....,..| 1986............ oo T eme. ..., L. 3,000 | 1=2mm........ Road maohile
S5-8. . u.ciioinny.. .| Lata 1958-enrly 1058 | LW nm. ... .... 000 | 2amo.....,.,, Boad nndfor cail
. mabile,
BRaTOBM.......... Bee puras, 4, 73, ... .. S BM. ... 6,000 | See parns. 6, T8, | Tieil mobile andf
- 78, or fixed sites,
BS-antitank..._.......| Priar to 1988, ... ... S,000-6,000 ya. ., .. =40 | BrE........
Ground-Launched
Eurface-to-Ale Effcotive
Mizziles T Altitude
BA=1 Moscow ., .| B84 L B0-30 fomL ... ] S80-TO0 | BS-120 L., ... 3,000~ 60,000 L.
SA-Z GUIDELINE. [ 1987 .. ............] 2540 0om. ... . | E50-T00 | BS=120 fL(T). .o CFP-60,000 It
BA-T. ... ... ._.....| About 1960, ... o V-ES o, Lo YE0-250 | 20-SD M. ..., 50 ft.-40, 000 e,
SA-d. ... oo 1sE0-1981. .| About 106 mm. .. ASO-T00 | 100 e Lo U de 50,000 ft,
BA=8, ..o oo 1083-1008 . Undetermined capability ngainst ballistie misailes
Conditions
Air-to-Air Missiles for Use
Ab=lo.ooioiia oo | 19551856, ... ..., ...| Z-5nm. .. af [0, ..., ...] All weather
B 5 11154 1.1 SR I e g 25 100, .., .....| Limited
AA-3.. ..o Lo esa oL 2M-Gnm., . .0..., 25 (15M...,.......| Al wenther
Ab=do oo mEDL L, S5=20 n.m 150 § MW-500t. .. .....] All westhar
e R (T SR " Jrapey 150 | i-&0de... ... .. All weathaor
Alr-to-Surface
DMissiles Gpeed
AB-1 Komet. ..., ...l 1956-1987. .. .. ... . SEnm, ... 3,000 | 150 fi. ageiret | Subsonie
ships.
AB-ZooooooooEE Lo ] AR Jeast 350 num. 3,000 | 2 nom. on lacd, | Supersonis
150 FL, against
shipa,
Submarine-Launched Conditions
Missiles for Use
S5-T ervise-type ..., | 10551086, . ........ .| 150200 nm., ... .. 2,000 [ 2k nm...,....| Surfaced
55-9 baltistio. . ....,,, IBGI-1863, . ... ... .. ] S00-1,000 nm .. ... _ LY ) 2-dpm, ., ..., Submerged
Other Naval- Deployment
Launched Missiles Concept
S5-8 eruisa-type ... ., . IBS8. ... B0 me Lo, | 2000 | LSOR, ..., Destroyera,
BrijEiers,
SE-I0 ABW..... .| oer-196d. .. Mmoo Gow parn. | Beo pura, 9. . .| Surface ship
o4 launched.
L3~ 1905 Submarine
launched,

BA-T, 3A-3, and SA-4 will prolably be sdapted to surface ships,

= For o doteiled summary of snch misile ealagary,
mation including poasible developments, sce Sectio

in space flight, see Scetion VIIIL

covering all estimated charmetosiatics and other pertinent [nfar-
n1X. For o detailed summary of estimated Saviet eopahilitics
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