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" APPROVED FOR RELEASE and
C1A HISTORICAL REVIEW PROCRAM
THE

SOVIET ICEM FPROGRAM St

THE FROBLEM

To estimnte the probable development timetabls and characteristics
of the Soviet imtercombinental ballistic missile (ICEM), inclnding the
probable date of first cperaticnal capability, and to examins the
factors likely to affect -Sovint acgulsitiom of & substantial muclear

delivery capability with the ICEM weapon system.

CORCLUSICNS

1. ICBM development has an extremely high priocity in the
USSR, if indeed 1t 18 not presently cn a "erash” basie. We beliove
thet the USSR will seek to acquire a substantial ICEM capablility as

_ra.pid_'lqr ag possibles”

% For purpodes of this estimate, a "first cperaticnal eapability”
ia arbitrarily defined as a total of 10 prototype ICEMs ip the.
hands of trained units at completed lawnching sites; a ™pubstantial
operational capability” ie arbitrarily defined as a total of 500
ICAMs in tho hands of trained undts at coopleted lamnching sites.

PoP-EHIRER

TFOP-SECRET




T

LLF
T AT

2. We belleve the USSR is concentrating on the development of -
an ICBM which, when operaticnmal), will probably be capable of carrying
a bigh-yield npuclear warbead to o maxcimm range of aboub E,SEFI nautical
miles, with a CEP of § pautical miles or less at maximm range, apd &
,6¥stem rellability of sbout 50 percemt. The Assistant Chief of Staff,
Intelligance, Department of the Aruy, belisves that tha USSR will
edopt initially en operational ICEM of at least 3,800-1,500 nautical
wiles maximm range, and that 1t will further develop this weapon to

the longer-range system indicated sbhove.

3. The date at which the USSR will have a firgt operatiomal

- capabllity with tha ICEM will depend on many factors, spart from the

cver-all urgency of the program. These facters include the extent

of technical success in miasils testing and the .a.\-‘aila'bihty of
lawmehing facilities, supporting equipment, and trained personnel to
operate the system. We estimmte that some time during the pericd
mid-1558 to mid-1959, the USSR will probably bave a first operational
capability with up to 10 :prﬂtntm ICEMs, with characteristica
approximating those estimated in the first sentence of Cenelusion E.f

*® In the belief of the Asgistant Chief of Staff, Istelligence,
Deportmeot of the Army, this initial cperational capability
will be with an ICEM of at least 3,B00-4,500 nautical miles
maximm range.
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%, ICEMs could probably be 'l:-nrodut:ed., launching facilitlies coa-
pleted, apd operaticmal unite trained at a rate sufficlent to give
the USSH an operational capability with 100 ICEMs about one year
after its first operstional capebility date, and with 500 ICEMs shout

two or at most three years after first cperational capability date.

DISCUSSION

5. We estimate that ICBM development bas an extremely high
priocity in the USSR, if indeed 1% 15 not presently oo o "erash"
hasis, and that the USSR will seek to ecquire e substantial TCEM
caﬁa‘hilit:.r as rapldly as possible, COn the beais of all the avallable
evidence, we believe the USSR is capable of sccoopliphing very oxbitious

goals in this fleld.

6. Soviet plapmers bave probably long estimated that impertant
military, political, and peychologlcal edvantages would acerue to
the first nation ‘o athléve an ICEM capability. They probably believe
that certain disadvantages Shey now face fn the application of o
intercontinental striking power can be overcome if, at an early date,
they can acquire s substantisl capability to deliver puclear attacks

om contipental U9 targets with a weapon system lwposing maxinnm purprise
-3 -
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and difficuity of interception. They have recently demonstrated
theip acu‘l:;a gwarepnezs of the bepefits of rapid Soviet pz'oa:read in -
ICEM and earth satellite progrems, as enhancing thelr deterrent
‘posture against the U5, supporting an aggressive forelgn pl‘.‘r!:l'.c:.rl, and

building confidence within the Bloc.
SOVIET EXFERIENCE IN BALLISTIC MISSIIES

Ts The thorough and systematic exploltation of Cerman gudded
mieslile personmel and experdence Inltlated by the TU3ER at the end of
World War IT provided a firm foundstion for Soviet ballistie miesile
work, ineluding gufdance, serodymamics, propulsicsm, and structural
design. Operatiocpal end prototype Oerman missiles were tested and
improved wponj for example, some reports Indicate that as many aas
100 to 300 V-2 motors of 25 metrie tcrn.sy thrust were completed during
the perfcd 1o4T-1950. German misslle speclalists were, however, kept
relatively lgolated from the native Sovigt missile program, aod by
1548 the pative program had apporewmbly reached the poinb whera it
could largely dispense with German assistance .y

i
1/ Metric tons are used throughout this estimete.

._‘?‘.-’ For further details, see NIE 11-5-57, "Soviet Capabilities and
Frobable Programs in the Guided Missile Field," 12 March 10957,
Chapters IT and IIT end Annex B (TOP SECRET).
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8. Iiquid Rocket Motors., For a mumber of Years the USSR

bas hed available the type of motors tecessary for propulsion of

long range wissiles. A German-developed, immroved Va2 engine with |

B thrust of 35 tons was pl;acad. in production in late 1048: some 100

to 230 had reportedly been produced by 1950. More important, by 1552

a nomingl 100-ton thrust mntn;w, representing m cutstanding schieve-

ment in admnmﬁ technology, had p:rnhabﬁr been developed to the point

of static test. US studies have indfcated that, with minor improve-
mexts, these motors could probably achievs thrusta up to chout Lo

snd 120 tons, respectively, at sea level. We believe that rocket

moters of 35 and 100 tons thrust have been thoroughly tested and Frobably
laproved in the course of extemsive £light testing of 350 and 700 rawbisal
mile (n.m.) missiles at Kapustin Yar.

9. Ballistiec Micstle Pirings ab Rapustin Yar, Pricr to 1957,
‘the-nnly definftaly id.entit-iad Soviet ballistic missile test range -
vas that lecated east of Kapustin Tar, a:small town near E‘ta].l.ngrad.
Thig range has exdsted since early in 'r.ha postwar perled; it is :ti]_l.

undergeing expansion and. fmprovement. Good evidence on range setivities
. r .

» A detailed ddscussion of this range and 1its netivities to early
1957 way be found in NIE 11-5-57, Annex ¢ (TOPF SECRET Yo
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dates from about 15953. Sioce the widdle of that year, at J.ea.atr 300.
balltstic miosiles of chort and medium ranges have been fired, of -
which about 100 have been 700 n.m. missiles. Sinee June 1957,

there have been geven test firinga m‘.‘ a 1,000 n.m. miaalila. The
Kapustin Yar progrem has been characterized by minimm delays and rapld
rates of test firing. The renge bas launched b mispiles in a eingle
day, 5 misailes within a 2k hew period, and 22 missiles to various
ranges in a single month (Rugust 1557). Such high avtivity indicates
that handling and check-out procedures are go.ed and test crevs are well-

traiped.

10. Under test range conditions, good accuracles are .I'_rviﬂaut.l]r
being achisved up to ranges of sbout 70O n.m. High reliability is
evident from the very few apperent n-rlight failures. |

J

* "Frobable Ervor" is defined as that error which ig as likely to
ba exceeded as not.
€ -
RS
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EVIDENCE CON TIE SOVIET TCBEM FLIOHT TEST FROMRAM

11. Tyurs Tam-Kilyuchi Test Range. In shoud wid-1955, the

construction of new instrumentation facilities began ia the vicinity
of Tyura Tam, near the extreme down-renge epd of the Kapustin Yor
tewt range. Accumulating evidence has made it clear that the potivity
which began in 1955 was in facht the start of a pew Soviet missils
test range, extending approximately 3,500 n.m. from Tyura Tam north-
castward to a down range instrumentation area near Xlyuehi, on the

Kamchatka Peninsulas. [-

]the new
ragge facilitiles do not yet appear to be fully c:f.‘mpleted,f

]

12. Firings from Tyara Tam, August-November 195T7. We believe

that by mid-August 1957 the new test range was capsble of supperting
Limited ballistic missile £light testing. ['
i

]ﬂlthwgh the evidence

was fragmentary, 1% supported Soviet statements that ICEM filight tests
. « 7 =
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had been made. (While the TASS. anpouncement zay have been timed for
madmm propaganda effect, past Soviet statements of this typa l:m‘u
generally been based on actual performance or assured capability,)

Wa concluded that the USSR had probebly flight-tested tire TORM
vehiclea s Glthough the only information as to the range, aceuracy, o
character of the vehicles fired was that contained {n the Soviet
statements and that I'nrhieh comld be inferred from the length of the test

"
range.

13+ ©n b Octcber and again on 3 November, the USSR succeassfully
orblted earth satellites; we have determined [

] that they were
lawnched from the Tyurs Tam range-head. [ ]
Information regarding the two satellite launchings end the launekings
on 21 August and T Septesber from Tyura Tem docs intfcate come differences

[: J These aifferences may bel
attributed to[ Jas well as to differences in lavnching
purposea. It is not loglesl, nor ia 1t ;:nmmtihla with our nowledge

of mrevicus Soviet testing practices, t.+:=4 assume that the first satsllits

* Ses SNIE 11-8-57, "Bvaluation of Evidence Concerning Seviet LCEM
Flight Tests,” 18 September 1957 (TOP SrCREp 1
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vas launched on 4 October without preliminary flight tests. Thus [ .
_]un the first two firinga frem -

Tyura Tam, there rerains a question whether they wers sctually test

vehicles for an ICBM or for an earth eatellite, or were part of g

coabined program,

U

J Itdaeamtappesrthﬂtalamhinghaabeen
attempted at Tyura Tam since the crbiting of the 3 November satellite,
but we cannot entirely exclude this possibility. Inm any casa, [

J the next launching conld occm at any
time.

15. Probable Relationship between ICBM and Earth Satellite

Programs, Oa the basis of all the evidence, we estimate thet the
Soviet earth gatellite program was d.e‘ifel;.':ped. concurrently with and
superimposed upon the ICEM p:.myam, a3 Soviet statementa have implied.
Because so few vehicles of this wagnitidde bhave beon noted, we beliawve

-9 -
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that all four vehicles launched from Tyura Tam probably wtilizea

the same first and second stage propulsion systems. The reported

veight of the first r.atelﬁte {185 1bs.) would require a propulaion

system comparable to that of an YCBM. The minimm Tropulsion required

for such a sotellite would be a two-stage systenm ubilisding o hominal

100-ton first stage and 35-ton second ntagﬁ == such & system in an

ICEM would probably be capable of carvying a 2,000 1. warhead some

3,800-4,500 n.m. On the other band, the second acd reportedly much

hee;:vier satellite (1,120 Iba.) would bave required either thia

mintem propulsieon system plus an added third stage, or a large

i;wg-stage system utilizing paired 100-ton thrust motors or a.n equivalent

single wotor in the first stage. In an ICEM, either of the large two-

stage systems referred to would probably be capable of earrying a

2,000 1b. warhead 5,000-5,000 n.m. Although unoffieial Scviet state-

ments have iodicated that the second satellite was a three-stage vehicle,
'

We are at present unable to make a poslitive determination. However,

we believe that for efficiency of dnsig:..and're].iabﬂit;r, the Soviats

would oot utilize three propulsien ntagef in their ICEM.

16. With regard to guldance, we do not know how eclose tha

actual orbits of the satellites were to those intended, [0
- 10 -
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-J Guidance errors permissible in the orbiting of an earth
satellite would not be mcceptable for en ICEM with & CEP of § n.m. or
lase. {Jm::;eq_uent]:r, the capability to place & satellite into an
eliptical orbit does not of iteelf indicate that ICEM puidance problems
have been solved for such a CEP. We believe, however, that the guidance
system used in Soviet 700 nautical mile ballistie mi:;ailea glresdy achieveg

accuracies better than those required to orbit earth satellites.

17+ In spite of these unresolved questlona, the fowr Tyura Tam
firings attest to ‘t'he bigh ecapabilities of the USSR in long .rEIJ.'lgE
ballistic missile development, especilally in the field of propulsion.
We belfeve 1t likely that the first few firings in an ICEM program
would cerve primarily to test pro:luiaiun, stage separation, and rough
guidance; for such purposes, it would matter 1ittle whether tha firet
tests were of earth satellits vehicles or of trus ICEM test vehiclea.
Therefore, we believe that, for practical Purposes, the Soviet ICEM
flight test program began on 21 August ;ﬁ?.yy

I -
1/ The Asaistant Chief of Staff, Intelligence, Deparbment of the Army,
sgreas vith the 21 Aupgust date ooly if 1t applies to an ICEM
system as deseribed in his footnote at the end of raragraph 21,

2/ See foutnote of the Deputy Director for Intelligence, The Jolot Starf
on next page.
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E,.n" Tho Deputy Director for Inteliigence, The Joint Staff, believes that

the first two probebls firings on the Tyura Tam rangs, 21 August |

and T September 1557, were primarily for the porpose of testing

earth satellite vehicles of the type or types lawriched om b Ootober
and 3 Novepber 1557. He agrees that Information useful to the ICEM
program was oblained from these tests, perticularly if the last stages
on the missiles fired wers allowed to fmpact. However, the subsequent
Tivings of two satellites and the apparent lack of any other firings
en the Tyura Tam test range to date indicete that the first two firinga
cannot be consldered as part of a Tlight test program for s spacific
JCEM oy more than pumerous previcus firings on the Kapustin Yar
range or the satellite firings themselves. The Dapuby Director for
Intelldigence, therefore, believes that the specific flight test
,Program discussed Iin paragraph 27 of this Discuision has not yet

begun.




PROBABLE SOVIET TemM CHARACTSRISTICS

-

18, We estimate that the USSR probably has g wilitary requirement
for an ICEM with g range of about 5,500 n.m. We further estimate that
this requirement would inclode, for Infiial operational capability,

a mlssile CEP of 5 n.m. or Iess ot masedsmmm Tange, a high~-yleld nuclear
.ul'a.rheuﬂ, end a system rel:i.ahi].‘lt:_.r approvimating 50 percent. Continued
im;prwemn'h of IGBM eystem efficiency anpd reliability would be g Bovlet
objective. However, the USSR will alse desire to achieve an efmr.tive
ICEM capability at the earliest practicable data. Pending the development
of a missile meeting the foregoing erditeria, 1t may seak 't.n estahlish
- &0 initial cporational capability with a misgila having a range of gt
ledast 3,800 p.z, A missile of 3,800 n.m. range could reach the mosk
distant target of importance in the U3 ouly from the Chukobsk Peninsula
and could reach less distamt targets from Aomiwhat less exposed po=itions,
However, & range of about 3,500 nom. wonld be Decessary to reach nﬂ.
important US targets frem '-l.m.mr:hiug sites located with greater z.-egm-d.

for thelr security apd logistie support.

|
19, On the basils of the evidence, we believe that the IhM

current]qr under development din the USSR is a 'twu-s'f:.agu vehiele designed

* The Assistant Chief of Staff, Iatelligence, Department of the Army,
‘calls attention to hig a;anera.l footoote at the epd of Paregraph 21.
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