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THE SOVIET SPACE PROGRAM

THE PROBLEM

To estimate Soviet capabilities and probable accomplishments in
space over the next 5 to 10 years,!

SUMMARY OF KEY JUDGMENTS

A, The Soviet space program continues to rank high among na-
tional effarts and to be relied on as # principal instrument for pro-
jecting the image of the USSR a5 a leading technological power.
While the highly suceessful Us Apolle program blunted the interna-
tional impact of their achievernents in space over the past two years,
the Soviets doggedly continue to propagandize their space venhures
in an effort to improve their image. And they have achieved some
noteworthy “firsts” during the period, one being their unmanned lunar
vehicle, Lunokhod 1, which has been traversing the Sea of Rains areq
and transmitting data back tq earth, and another being the Salynt/
Soyuz manned space station aperation,

B. We judge that Soviet expenditures on their space program
peaked out aboul two years ago and, barring some unforeseen dewvelop-
ment, are unlikely to exceed $7 billion ® per year for the next several
vears. This leveling off is due for the most part to the nearing of com-

"In this estimale we do not diseuss these Sovict space programs which nre assessed as
directly ralated 1o wespen systemn development. Thase are addsessed in the 118 and [1.3
soyies af MIEs.

"The deliar vabue i an estimate of what the program wauld eost # conducted in the 115,
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pletion of twe major launch vehicle development programs, snd con-
struction of their associated facilities, which have been underway for
several years. These are the large SL-12 launch vehicle which was
used recently to orbit the 40,000 pound Salyut craft, and the very
large booster which we refer to as the “J-vehicle” which will, amang
other ventures, probably be used to place men on the moon. There
are shortcomings in both of these programs, however—the SL.-12
record of success has not been impressive, the “J-vehicle” has failed both
tines attempts were made to launch it, and the Salyut/Soyuz 11 mission
ended in the death of three cosmonauts, Te correct the problems en-
countered in these programs may require the diversion of resources
from some other segments of the overall program. This, in turn, would
result in & slowdown in some of the less important programs.

C.  There is a growing body of evidenee of budgetary pressures on
the Soviet space program and disenchantment with the large sums
being spent on that program. Further, the political leadership may
in the wake of recent failures, especially thal involving the death of
three cosmonauts, be shaken in the confidence it extends to those
managing the space program, and be disposed to delay new activities
unless more solid guarantees of success are provided. At the same
time, the Soviet leaders surely feel compelled to restore to their space
program some of the prestige they enjoyed earlier. Thus, we judge
that Soviel efforts in space over the coming years will have to be
justified on the basis of either, or both, of twe criteria: 1} are there
demonstrable economir or military benefits to be derived; or, 2) ean
the venture be exploited to capture international imagination, At the
same time, the technical feasibility of certain ventures must surely be
questioned in light of the SL-12, “J-vehicle”, and Salyut/Soyuz per-
formance histories. We believe that the future of the Soviet space
program is being reviewed by Soviet leaders with these factors in mind,

D Early in their program the Soviets exploited launch vehicles
which were developed originally as boosters for ballistic Weapons
systems. With these rugged, powerful, and reliable vehicles they were
able to achieve a series of “firsts” with payloads that did not require
a high degree of sophistication in their development. They have
followed this course about as far as they can go and must now ad-
vance their technology to a higher level if they are 1o earry out the
complicated missions they appear to be considering. This may not
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come easily. The poor success rate they have experienced over the
last two years in missions using new launch vehicles and spacecralt
systems suggests that the Soviets are pushing their present technology
to its limit. Their awareness of shortcomings in heir technology may
account for their refusal to announce the purpose of any payload prior
to its launch and their insistence that a particular payload in orbit
is performing as expected even though we are well aware that it is
not. Furthermore, the Soviet space program is so widely compartmented
in its organization and lacking of any apparent centralized direction
that those factors by themselves surely act as a bottleneck to sig-
nificant and rapid technological advance. Nevertheless, we believe
that the Soviets will press forward in space matters, using advanced
technology when it is available or resorting to the “brute foree” ap-
proach when it is not.

E. Up until recently, efforts by the US to induce the Soviets to
cooperate ia the exchange of space data or to participate in joint pro-
grams have met with limited success. Recently, however, some warm-
ing has been noted in the Soviet attitude and in the future they may
become more cooperative. In doing so, they will likely seek 1o get the
US to contribute in those areas where they feel they can gain some
insight into US technology and management techniques that will work
to their advantage without their having to admit to any shortcomings
on their part,

F.  Looking to the future, we estimate that one of the ventures of
major importance that the Soviets will undertake will be the establizsh-
ment of a long term, multimanned space station. We expect them to
make steady progress in this program throughout the period. The re-
cent Salyut/Soyuz operation may have been intended us a major step
in this direction, The deaths of the cosmonauts on Soyuz 11, however,
will have a serious effect on this program and a profonged standdown
may ensue. The emphasis on planetary exploration apparent since
early in the program will continue and mare sophisticated and venture-
some missions will be Jaunched to Venus and Mars. We also expect
them to carry out a very ambitious unmanned lunar exploration pro-
gram. As atbractive as a “grand touwr™® of the planets may be during
the optimum period that will exist for such a mission in 1976-1979,
we think it unlikely that Soviet technology will have advanced far

A "prand toar” devolves o Fly by ol Jupstin, Saturn, Usaous, and Neptune by oo spacecraft,




encugh by that time for such a mission to have an acceptable chance
of being successful.

G.  In spite of the fact that a manned lunar landing mission would
be anticlimactic in light of the US Apollo program, it is believed that
such a mission remains on the books but that it has been delayed. It
is unlikely that such a mission will be attempted before 1975-1976.
When it is undertaken, it may be the precursor of a programi aimed
at the establishment of a manned lunar base, which we believe is one
of the long-term goals of the Soviet program. Prior to the manned
lunar landing, the Soviets will continue to use a variety of unmanned
vehicles to explore the moon’s surface and report or deliver data back
to earth,

I Throughout the period the emphasis now given to military-
related photographic and electronic reconnaissance payloads will
almost cerlainly eontinue. The Soviets obviously attach great im-
portance to these systems. And they will almost certainly deploy a
satellite navigation system for naval use, More advanced communi-
calions and meteorological payloads, capable of serving hoth military
and civilian consumers, will be orbited and we expect that much at-
tention will be given to the survey of earth resources by satellite means,
This latter program is one wherein the benefits to the economy can
be clearly demonstrated,




DISCUSSICON

l. SOVIET SPACE ACTIVITY DURING THE
PAST TWO YEARS

1. During the past 2 years the Soviet space
program hoas retained the high priority among
major national objectives that i has enjoved
since its initiation. The gteady annual increase
in the number of launches noted puver past
years continued during 1970 and inte 1971
There was & totzl of 85 launches duringz 1070
compared to 82 in 1962 and T in 19685, thus
far in 1871 there have heen 43 The 173
launches that have oconrred singe NIE 11-1.64-
“The Soviet Space Program®, dated 19 June
1865, TOF SECHET, ALL SOURCE, was
issued, can be grouped into the fellowing gon-
cral categorics: Launches having a direct o
inclirect military application [categories 1, 2

Nustoemn
L
Catunony Lauorcmmes
1. Beconnalsganoe (phata-

graphic and ELINT) .. . 6n
. Appli=d (oammanieslicne,
navifaion, and  smeteare-
Togical) e ie.... 28
- Manoed flights (earth orkit) T{includes Salyut)
- Boentific (earth acbit enly) . 12
- Lumar acd planetary probes . 14
. CHfersive, defensive, possible
mudar calibeation .. 49
7. Unkoown . e T

N b G

and part of ) continued to constitute 3 sub-
slantial majority of the launches over the past
Pwo years and the eapability to perform
rilitary-related missions was eonsiderably im-
prrovepd,

% Some cvents can be classified as “Firses”
of the type thut caplure world-wide jnferost:
the Soviets landed an unmanped spacecraft
an the moon, took 4 soil sample, and returned
it to earth; they landed s lusar rover vehicle,
Lamakhod-1, that has bean trangmitting data
during lunar days; one of their spacecraft
made the first and only transmission of dita
from the swface of snother plamet, Venus;
and they orbited the first manned space sta-
tiem, the Salyut/Soyuz operation, which, even
though it ended in the death of the cosmo-
nauts, established & new record for the
length of & manned orbital flight {over 23
days). The latter almost cerainly was in-
tended as 2 major step in the development
of a truly long duration manned stztion,
Though the Soviets have consentrated their
public relations efforts on these events in at.
tempting to improve their image in space
matters, the overall intemational impact of
these events has been diluted by US achiove.
ments during the same periad,?

“See Anmmr A for o detailed disoussion of Seviet
sprce Lanches aves e past tws VEiLE,




ii. POLITICAL ARMD ECOMOMIC FACTORS
AFFECTING FUTURE PROSPECTS

A, General

3. In deciding the future of their space
program, Sowviet leaders face a situation un-
like amy other since their program began.
Upr until the sneecessful Apolls 11 moon mis-
sion in the swmmer of 1969 the Soviets had
enjoyed a high degree of workd prestige that
stemened  dircetly from thelr serdes of suc-
cezsful space ventures. Since that event, how-
ever, Sovict accomplishments in space have
not been accorded the esteem throughout the
wiorld that was the case earlier. This sibuation
must be irritating the Soviet feadership and
they probably are determined to alter it

4. There s little doubt that the Sowviels
intend to continue @ broad-based effort in
space, Soviet leaders, including Breshney and
the President of the Academy of Seiences,
Keldysh, have repeatedly stressed the im-
postance of their space program from both
an economic and a scientific standpoint. The
directives for the 1871-1875 five-year plan,
published in April of this vear, revealed na
now space program but did reaffirm Sovie
commitments in several areas of space ac-
tivity. The directives call for:

“the pursuance of scientific work in space
s0 as to develop long-distance telephone
and telegraph lines, television, meteoro
logical forecasting, study of natoral re-
sources,  peographical research, and  the
solution of other ecomomic tasks with the
wie of satcllites, automatic and manned de-
vices, and the continuation of fundamental
scientific research on the moon esd planets
af the solar 5}-.\I|:rr|."

Axin the past, no reference was made bt mili-
tary space programs, as such.

3. O the other hand, implications of hudg
efary pressures on the Soviet space program

continue to appear. Further, there are signs
of disenchantment on the pard of a large
segment of the Soviet populace with the swms
being spent on space activities at the expense
of consurner goods. This sentiment probably
ie growing. Several Soviet articles published
during the past year seem to be defensive
reactions to criticism of the space progeam.
These articles try to assuage the complain-

ants by stressing the practieal economic bene- -

fits of space activitios—particularly of survey-
ing ¢arth resources—and  emphasizing  the
comparatively low ecost al the Sowviel un-
manmned lunar exploration program when com-
pared to the US Apollo program,

6. Thus, Soviet leaders probably see 2 need
to align their space program in the [uture
50 a3 to enhance national prestige and to give
nore emphasis to the economic value of the

program. At the same tme, they will continue:

ta emmphaseee those military related space pro-
grams which they leel are essential to their
security, In doing so, however, they probably
realize that they cannot effect any  basic
changes in the overall nature of the program
for the next fow years but may be able 1o
eifect some realipnment in the priorities as-
signed to various missions over the lenger run.
The wumber and bypes of missions that the
Sovicts will undertake in the near term will
probably be limited as much by avthorized
prigrities as by techaical constraings.

B. Orgonization and Merogement

T. Due to the secrecy serrounding these pro
grams, incloding the Soviets’ wish to hide
military space activity, we have limited knawl-
eidge about the precise strecture of the
JE5E's organization of ils overall space pro-
gram and its management. So far a5 we have
been able to determine, there is no single
organizational entity that is folally in charge
of the space effort and, for that matier, there
5 no single entity that is totslly in charge




of any one spocilie program. We have iden-
tified, however, scveral organizations and indi-
viduals which play significant roles in one or
more aspects of the overall program. Reflect.
ing the nature of Soviet society, these entities
and persons are situated throwghout the
upper echelons of the Communist Party, the
mational government, civilian industry, the
Ministry of Defense, and the seientific com-
munity. Examples of this diversily and separa-
tHon include the Polithbuen, Party Secretary
I FF. Ustinov, the Military-Industrial Com-
mission, the Ministry of Ceneral Machine
Building {MOM), the Strategie Hocket
Forces,* and the Academy of Sciences. These
organizational features appesr to reflect a
separalion in mission  planning;  hardware
specification, design, production, and  use;
command and control; snd postflight evalua-
tigm aned af]juﬂrrlﬂlﬂ.

B, The MOM was created in 1965 and was
given the industrial controlling authority for

space and missle production and almost all
resenrch and development | RED ) connected
therewith, The MOM currently operates or
oversees the principal design bureans and
production plants, and we believe that one
of the primary objectives helind the astab-
lishment of the MOM was to upgrade indus-
trial performance—for the space program-—
in terms of timeliness and adherence to speci-
fications, Over the past six vears the MOM
probably has accomplished much of the de-
sived wpgrading, but long-standing problems
in supply and management still exist and show
i Jikelihond of disappezaring completely, We
attribute these difficultics in part both to the
organization of the space effort, as well as to
its management, and we suspect that this basic
ype of problem is repeated in other portions
of the overall program outside the MOM,

4. The culmination of this type of prelilem
is clear in the catastrophic performance record
of the SL-12 launch wehicle, in the failure of
the “J-wchicle” both times launches were at.
tempted, and to some extent in the photo-
reconnaissance program. The SL.12—ithe first
truly complicated space lsunch wehicle the
55K has employed—experienced an un-
precedented series of failures between late
1967 and early 1990 (see paragraph 18). The
random nature of these failures also is clear;
they could not be attributed to any obviouws
ar easily remediable cause, or o any one com-
ponent of the system. They appeared to result
from shostcomings in Quality control during
production and in test and checkout proce-
dures, although we cannot eliminate faulty
design as a caue

1) We judge that (£ the MOM {and pos-
sihly other improvements in Soviet space or-
ganization and management since 1965) had
not existed between 1988 and 1870, the prob-
lems with the 5L-12 might have been worse
aned might have taken longer to correct. Simi-
larly, the first failure of the “Tvehicls"—an




oxtremely  complicated bosster—oceurred i
the swme time period, We do not know what
cunsed it to explode. Furthermore, although
it has besn nine years since the photorecon-
naissance program began, many of these space-
crafl still experience various subsystem failures
which almost certainly reduce payload per-
tormance signilicantly. We believe that these
problems in the SL-12, in the “J-vehicle”, and
in the photoreconnaissance program imply
serigus organizetional and managment diffi-
culties,

11, Even though the SL-1% now appears bo
waork properly most of the time, we doubt
that these difficulties have been resolved
completely. ¥We have no evidence of any re-
cent major changes in the erganizational and
personnel structure of the space program and
wie judge that in the near term, despite the ap-
parent shortcomings, the USSR will keep its
space effort organized and meanaged o about
the same manner as in the past few years. Our
limited knowledge precludes a meaningful
assessment as 1o whether or not the present
arganization and management stracture is ade-
quate, to build, operate, and evaluate the
more compliceted spacecraft thet will be re-
quired for the missions we beliove they are
comsidering for the future, Should it prove
to be inadeguoste, it almost certainly will be
a limiting factor in the USSR’ spree program,

C. Economics

12, Soviet cxpenditures for space rose rap-
idly from an estimated 180 million robles
(#3560 million ) ® in 1959 to an estimated high
of about 35 billisn rubles {37 billion} in
1568, although the increase between 1965 snd
1968 was not ss rapid as it was in earlier years,

"The dellar waloes are estimates of what the Sovict
space program would cost i conducted inothe US, IF
the official rate of chanpe—91H: §1.00—wers used,
it wauld understate comsiderably the magnimr]n of
the Scviet space effort expeossed i dollars,

13, Based on a cost analysis of the hardware
used in the various programs which the So.
viets have already initiated as well as those
they are likely 1o parsue in the sear futore,
and taking account of the pressures to reduce
the spending on space, we estimate that the
Soviets are unlikely to exceed the current an-
nual level of spending of 3.5 billion rubles
over the next few years. We think it equally
l.Ll'l]iEEl].-, however, that expenditures will d[l‘,l]_:
sipnificantly during the same peried in view
of the nature of the present and encoming
programs which will probably keep the num-
ber af launches required at about the level
established over the past few years. Total
space spending tends to vary in proportion to
the aumber of launeles involved but the cor-
relation iz not cxact. For example, there was
a slight inceease in launches in 1570 over
1969 but lawnch costs decreased slightly be-
cause fewer large, expensive wehicles werse
wgand,

[4. Costs associated with the launch of a
space vehbicle can be estimated with a fair
degres of confidence but costs of R&E of
new systems are more difficult to assess.

) Based
on LS analogy, however, R&TY pro ly ac-
counls for a significant part of Sovis! expend:-
tures for space.

15. We believe that the Soviet space pro-
gram 28 entering a pericd of & smaller develop-
ment effort than has been wnderway for abount
the past 5 vears, The SL-12, after a lengthy
pericd of failures, now appears to be more
reliable and should not require further funds
for its development. The “J-vehicle”™ and itz
assoriated fagilities have been under develop-
ment for so long that that program must he
considered as having passed the three-guarter
mark in funding—unless, of course, the “I.
vehicle” experiences an extended period of
several years of dlight test faitures, as did the
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SL-1% Consequestly, expenditures on the
arder required to develop those two vehiclos—
about 400 million rubles {$800 millian) an-
nally during 1965-1970—may be released for
other space purposes, e.g., more advaneed pay-
loadds, This situation would allow for either an
increasa in launch operations without an in-
crease in spending, or a slight decrease in
spending if launch activity remains at about
the present level, We do not expect the So-
viets to underteke another similar program for
development of a new space booster. We are
unabile to make a eonlident prediction of ex-
penditures after about 19?5[:

3

il SCIEMTIFIC AND TECHMICAL
FACTORS

A, General

16. Az in the past, the Soviet space program
continues to rely heavily on boosters thal werg
developed initially for weapon systems. These
launch wvehicles have proven uselul for o va-
ricty of space venlures, principally becawse of
their rugged nature and their reliability, Eurly
in the program, these boosters sllowed the
Zoviets 1o orbit pavioads which were heavy
by standards of those daws. Thiz capahility
helped the Soviets to achieve 2 number of
“firsts” with a series of payloads that did not
eequire pushing the state-pf-the-art in the
develnpment of components and subeystems
that were simullanecusly small, lightweight,
and highly reliable. By now, however, the
Goviets have ahout exploited this enginssring
philosophy to the limits of its utility. If they
intend 1o press forward in space exploration,
as wa think they do, many missions will require
far more sophistication in the hardwars ele
ments of the progmam than has been required
ta date.

B. Launch Vehicles

7. The space launch wehicles which hawe
heen developed from missile systems and used

—FEH-SECREF

in the Sowiet space program in the past are
discussed in Annex B In this part of the paper
wir will discuss anly the two lounch vehicles
which lmve been built in the past decade ex.
clusively for the space program—the SL-12
anid the “J-vehicle”. Both of these systems are
quite large and comples, and could be used
in a varicty of missions, but both have ex-
pericneed serions developmental probleme,

18. $L-12. The SL-12 has failed in 14 of 27
launch. attempts. The failures were not re-
stricted to any one stage or companent of the
systam. Seven of the last nine launches of the
5L-12 have been suceessiul, suggesting that
the problems are nearing solution. Consider-
ing the cost of the vehicle and the number of
tests involved, the SL-12 program has been
very eostly,”

19, With its estimated lift-off weight of
about 1.5 million pounds, the SL-12 is the
lergest booster the Soviets have used. Can-
ventional propellanls are used in all stages of
the vehicle, It has been used in a thresstage
version Lo place the 37,000 pound “Proton 47
scientific satellite info a loweearth arbit and
arbit the 40,000 pound Salyut craft. In a four
stage configuration, it has placed aboot 45000
pounds in g low-garth orbit. The fourth-stage
engine has demonstrated a restart capability
that has enabled the Soviets Lo put about
14,000 pounds on a trajectory to the moon,
This capability will also allow them to pul
G000 pounds into a synchronons orbit?® Based
on recent suocesses, we judge that the SL-12
i mow ready for use in a veriety of unmanned
spaco venlures.

20, "J-Vehicle™. This vehicle is a different
ease, It exploded during its first launch at-

*We estimate that each Munch of the §5L-12 cosls
the equivalent of 545 million.

"4 circalar orbit 19,300 sm. above the aacth, in
tie plooe of the Eguater, At this altitude, the crhital
apeed af the spacecraft wauld he equnl to the rotation
of the earth and the spaceciaft would be essentially
stabianary owa a @given poinl om the ecarth.
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tesnpt, cither before or shortly after lift-off, and
caused estensive damage to the lausch pad,
which has not been completely repaired after
nearly two years. On 26 June 1971 it was tested
again, probably from the adjacent launch pad,
and again il Failed. This time, however, the
failure ocourred well after lift-off and it is
highly unlikely that any damage was done to
the launch pad. This vehicle is much larger
and more complex than the 5L-12. Bused on
our knawledge of the level of technology used
in developing the US Satum wvehicle, the
proflems encountered, and the nature of the
salutions, it would not be too surprising if the
Soviets find the “Jovehicle” problems very
difficult to carrect,

Zl. The “J-vehicle” was first observed in
Docember 1967 at Area | at Tyuratam, henee

Fagre. 1

Estimated 1 Vehicle Characteristics

HIGH
TYPE OF COMVENTIONAL ENERGY
FROPELLANTS kb 1k

LIFT QFF WENGHT W Milan  10.4 Millisn
LIFT OFF THRUST  #3-14 Milan  12-14 Milion

PAYLOAD WEIGHT
IN EARTH ORBIT 275,000 HS0.000

FAYLOAD WENGHT
T THE MOON
without rendazvous 75,000 225000

with rendervous TFE000

its - mickname. Al estimates of s capabil
il

Aham
agsumed conventional propellants in ol stages
and current state-of-thusatt in ecngine tech-
nology,

22, The booster consists of 4 stages and is
estimated to be capable of placing ahout
I8 000 pounds in fow-earth orbit or 75,000
pounds on a wajectory te, or beyoad, the
mecn. We estimate that the first stage de-
velops 13 million to 14 million pounds of
thrust, the second stage sbout 35 million
pounds, and the third stage aboul 1.2 million

o pounds. The final stage probably develops

aboust 440,000 pounds. The gross lift-off weight
of the vehicle is probably on the order of 10
million pounds. {See Figure 1.)

Sirt whea sguppsd with  Siss if equipped wih Saturn W

WA 1 g convenlional upper stages  high endrgy upper S1ages - [ar obmcsrcn)

o5 sl




23. When s prabloms are solved, a vehicle
of this size and capability will enable the
Sowiels Lo carry out a wide variety of manned
or unmanned missions which reguire  very
large payloads, These could include a manned
lunar landing rnisston, orbiting a very large
manned  spaee station, and  womanned  ex-
ploration of distant planets. Even more im-

pressive missions could be flown if this vehi-

cle were o ulilize high-eneepy propellants
in its upper stages. We cannot makes a con-
fident forecast as to when the velicle will be
ready for use,

C. High-Energy Propellants

24, Sowviet development of high-energy up-
per stages, such as used by the US, would in-
crease greatly the payvleads that could he
faueched by the SL-12 and the J-wehicle
'ﬁq-g'ugwizing this, the Soviels have Fo the last
decade esn progressing slowly with several
approaches to high-energy rocket engine de-
velopment., We beliove the major develop-
mental efforts are underway at Flant 456 at
Khimki and at the rocket-engine test facility
at Zagorsk. These are considerably behind the
schedule we estimated for them in KIE 11-1-
G9. Leossor efforts are probably underway st
test facilities st Felepogorsk and MNizhnaya
Salda.

25, Toxic Propellents. Facilities for test fir-
ing engines using high-energy toxic propel-
laris, probakly Huorine compounds, have been
available at Khimki for several vears, The tes!
Facilities appear to e capable of accommodat-
ing engines with_fhrosts hetween 35000 and
150,000 lﬁ'ﬂ“ﬂf'-‘-ﬁ:‘

Since the first try for an operational fuorine
engine probably would invelve a relatively
small one, the Khimk: engine prebably has a
thrust of 50,00 pounds or less

It

5 Had development proceeded smoothly,
the Soviets might have had a fluosine engine
ready for flight testing by aow. In Auguest
1969 however, a well known Soviel propel-
lants expert stated that they were having
“hig problems” with fluorine, and it is likely
that the program is well behind schedule, We
do not know the extent of the problems, and
we have no basis for ﬂiim&tiﬂg when a fluo-
sine engine will be ready for flight tests,

27, The Facility at Zelenoporsk was equipped
in 1964 to test small rocket engines using
toxic propellants. Fluorine propellant tests
fuvee probably been underway there for sev-
eral years. It is also w likely test-site for
propellants containing beryllivm,

5. Liguid Hydropen. Hydrogen engine
R&T activity has been underway at Zagorsk
foe several years and statie testing is believed
to have begun about bwo years ago. The en-
pine 5 estimated tn generate somewhere De-
tween 400000 and 90,000 pounds of thrust,
Engines generating such throst would be pas-
ticularly useful in upper stages for the SL-12
and the J-vehicle A smaller engine with about
T.000 to 15000 pounds of thrust is also be-
lieved to be under development. 1E the test
program  proceeds smoothly, either or hoth
of those engines could be ready for fight
testamz this vear.

20, Another hydrogen engine development
program probably got underway al Mizhnays
Salda semetime last year, Evidence of progress
at the test stand there suggests that the en-
wime will diovelop d throst betwen 30,000 and
G0000 pounds. Assuming a smooth develop-
ment program, it could begin fight testing as
early as 1972, bul a yesr or so later is more
likedy.

a0, An indication of the emphasis being
mat on a hiph-energy propellant that wtilizes
liguid hydrogen is the growing evidence of
an intent to produce and Eransport liguid




hydrogen on a large scale. Construction of
lﬂrg{‘: |’!||:'||'i!.-.;r prﬂhab’y (14 [rrt)-dum: liq::il.[ ]qy-
drogen, is wnderway at the three known chem-
ical centers in the TSSR: Chirchik, Mavod,
and Tolyatti. The Chirchik and Navoi plants
are within 350 n.m. of Tyoratam and Tolyatti
is mear the Kuromoch test facility where much
of the static testing of engines for space
vehicles takes place. OF these, Chirchik ap-
pears to e ready for production; Navel and
Tolyatti are at least two years away from com-
pletion. A fourth plant, similar bot ool idenl-
ical to the other three, is located about 12 non.
from the Dnepropetrovsk missile develop-
ment facility. 1L has probably been producing
liquid hydrogen for several years.

sl

thera i
some construction activily going on ab the
SL-12 lannch aren at Tyuratam which could
e interpreted as indicating the installation
of facilities for handling high-energy propel-
lants.

32 Al things considered, however, we
think it is unlikely that development of high-
energy upper stages has progressed far enough
for the Soviets to begin flight testing them
on the 5L-12 or the J-wehicle in the near
future. If the Soviets develop high-energy
upper stages for the [-wehicle, we estimate
that the less dense Foel wonld redquire greater
vorlume in the tankage than the present version
and the resulting vehicle would be consider-
#bly taller than the present one. In order to
service such a vehicle, the service platforms
on the gantry at Avea | would have to be

repocitioned  since  the  servico-cntry  points
into the vehicle would be at different heights
than on the present one. Such changes have
nod occurred. {Sec Figore %)

0. Manned Spacecreaft

23 Soviet spacecraft design clearly differs
from that in the US. Whereas US designs
are lightweight and sophisticated, using mul-
tiple alternate subsystems redundant to one
anothar to achieve reliability, the Soviels have
built spacecraft that are heavy, clearly not up
to US standards, and that rely on system
redundancy by duplication to achisve redi-
ability. Thiz approach hes been valuable in
ceveral Ways. It hasg ernabled the Soviets to
accomplish many “firsts™ in space. It has, how-
ever, limited their activities in other ways.
For example, flights reguiring a deviation
from the pre-set program have not weorked
well, I general, the Soviet philosophy in
spacecraft design restricts the extent to which
the cosmonant can eontrol the spacecraft,

. Soyuz. Since 1967 the Soviets have
been using the Soyur spacecraft in their
meanned space flights, (See Figure 3.) This
vehicle has proven to be quite reliable and,
in comparison to its predecesors (the Vostok
anid the Voskhod }, it has many advanced capa-
Lilities:

a. 1ts shape provides it with some degree
of acrodynamic lift, allewing it to be ma-
neovercd daring re-entry to & more acourate
landing than wax ]_mei'l_ﬂt-'e with Vostok and
Woskliod whose shapes provided no degree
of lift

b It has an oo-board propulsion system
which enables it to perform mancuvers while
in orhit, including those necessary for rendes-
vous and docking.

o, It has the radar and other squipment
required for rendezvous and docking,
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Figure, 3

Soyuz Configuration
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d. It kas a more commodions “living” or
“pxperiment”  compartment;  Voskhod  was
rather cramped.

e It has more provision for control by
the cosmonauts than its predecessors. Cosmo-
nauts in the Vostok and Vaskhod had victually
no control over the operation of the space-
craft.

f. I1 uses solar panels for power supply.
Batlteries were used in the other spacecralt

£ Tts life support system has & consider-
ably preater capacity than did earlier ones.

35 These improvements have enabled the
Soviets to undertake more sophisticated mis.
sions than were possible with the Vostok and
Woskhod, including rendesvous and docking,
craw transfer, and orbit adjustment mansuver.
ing, az well as longer misions that were
clearly impossible in the past.

[nstrumant
Accessory
Compartmeni

36, The spacecraft does, however, sueffer
froam several deficiencics which will limit its
usefulness if the Soviets intend to use it in
miore ambitiovs undertakings. Among thess
are:

a. Poor Visibility. Thiz problem iz o
acute thet manual rendezvous and docking is
a diffieult operation,

b, Size. Whereas the overall volume of
the vehicle is adequate, the “command mo-
dule” is guite cramped when occopied by
three men. Furthermore, the Soyez basic life
support system appears to be lmited to ehout
M man-davs. To stretch the flight bevond
that point, various spacecraft subsystems st
ke removes] and replaced with added life sup-
port equipment. Dunng the Soyuz-8 fhight
{35 man-days ), for example, both the docking
equipment and the rendervous radar system
were removed,




e Abtitude Contrel. The spacecraft uses
a type of attitude control system which s
rather simple to build bat is far more difficult
tir use tor docking than the system used in Ehe
US Gemini program, The system s adequate
for automatic docking but s very ecxacting
when operated by a cosmonaut and may ac-
count for the difficulty the Soviets have had in
docking manually.

. Despite its shortcomings, the Soviets
show every indication of continuing to uge
the Soyuz for manned fights. The Salyatf
Soyuz operation surgests that one of its main
uses will be as & “ferry™ wehicle to resupply or
man orbital space stations. We do not rule out
the possibility that the Soviets may rendezvous
and dock two Soyuz craft to test subsysterns in-
tended for use in space stations, We have no
evidence that & “recoverable” spacecralt ag a
followan o the Soyoz is being developed.

14, Saelyut. The Salyut craft which is now
in orbit is estimated o waigh about 400000
pounds, [t is reported to bhe 40 fest long,
14 feet in dismeter in its largest section, to
have a working space of 1,300 culic feet, and
to use aolar cells and batteries for power, The
ceew of Soyuz 11 was able to move directly
inte the Salyot craft through the dacking col-
far rather than having to go outside to make
the transfer. The vehicle is reported to have
varas types of life-support systems aboard
and to be comprised of several eompariments,
including  airtight working  and  habitation
areas. Other areas are provided for instru-
mentation, actuator systems, amnd seientific
equipment. The major life support systems
probably inclode a superoxide environmentsl
conteal system (ECH), stored food (dehy-
drated and refrigerated), wnd stored water.
The vehicle may incorporate the atmospheric-
condensation and urine-reclamation water re-
covery systems like those tested in the cne
year ground  trial conducted in the Soviet
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Union three years age. If the vehicle does use
the superoxide ECS, it may have the capability
to maintain 3 crew of 6 to 8 men for a perigd
of several months.

E. Life Support Systoms

5. The soperoxide atmosphers revitaliza-
tign system weed in all Sovietananned mis-
sions 1o date has been tested for 36 man-days
in continoous flight and for $46 man-days in
& continuous ground trial, The ground test
datz demonstrated that three men could be
maintained in cabin environment conditions,
similar to that found in the Sovoz spacecralt,
for a sie-month period. Furthermore, the So-
viets have developed a method for packing
superovide compounds more densely  than
heretofore; we believe they are wsing this
methodalogy in back-up systems for environs
mental control in submarines. We estimate
that this more efficient packing could allpwr
three to four times as much chemical to be
stored in a given volume This means that
greater quantities of superoxide ean be stored
ithoard a spacecraft, subject to the Tmitations
of available cxpendable weight at lanch. As
a result, Soviet use of higher density life sup-
port expendables would sigmificantly extend
the mission lifetime of those Soviet manned
spacecraft which employ a superoxide environ-
merdal control system.

40, Atmosphetic condensstion snd  urine
waler recovery systems have been tested for
& 1Z-month period on the ground. The resules
of this trial demanstrated that when used n
combination with the superoxide enwiron
mental contrel system in a spacecraft, sech as
the single or double Soyuz configuration, thess
waler recovery systems could provide nominal
potable water requirements [or tres men, The
first aperational flight test of the atmaspheric
condensation system, during the Sovuz & mis-
sion, was only partially successful and was
not the major source of denking water during
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that flight. Fixed weight of hardware and
power requirements would not be Hmiting
factors for inclusion of these water reclama-
tign systems in the Salyat spacecralt.

£1. The Suwiets have conducted a theee-man
siz-momth geound test of & physicalfchemical
life support systemn which regenerates water
and atmesphere. The weight and power re-
quirements of this system rules it out for use
in the Seyue program and make it impractical
for aperational wse in the Salyut. We doubt
that this system is ready for operational use,
but it could be in about twe years. The muost
likely use of this system would be in Jong-
duration  multimanned space stations large
enough to provide the power such a4 system
TECUEres.

F. Mon-nuclesr Power Sources far
Spacecraft

4%, We expect the Soviets to conlinae o use
solar cells, backed wp by chemical batteries,
as the principal souree of electrical power
for spacecreft for several years, Improvements
are expected in both elements. We have no
evidenee on any developmental work being
dane in the USSR on fuel cells of the type
used on US spacecraft,

G. Muclese Power ond Propulsian

43, Considerably greater payloads could be
sent to interplanetary distances if the Soviets
were to develop nuclear power and propul-
sion switems, We do nol koow whether or not
the Sovicts are developing & puslear rocket
engine. Prototype nuclear engines would have
1o he tested inon remote location snd wonld
requirs Targe amounts of liguid hydrogen as
the fuel.

24, A Targe Facility, nicknamed “PMNUTE",
st the Semipalatinsk Muclear Weapoms Prov-
ing CGround has been under ohservation for
mare than seven vears, One of soveral postu-

lated Functions For the facility is that it will
corve as @ test stand for nuclesr rocket en-
gines, A possible liquid bydrogen production
plant - has been observed st the proving
ground’s Main Support Area some 35 nom.
away, However, many [leatures of PNUTS
have pot been identified and the relationship
hetween various buildings is unclear. The Fa-
cility & much more complex than the test
stands in Mevada where the US tested nuclear
rocket engines.

45, Fased on available evidence, no firm
profection can be made regarding [ight readi-
aess dates for a puclear rocket 1F such a svs-
tem is being developed, we doubt that it could
he ready for use hefore the mid-1980s.

46 Although there Is very little direct evi-
dence of such a development, we belicve the
Soviets have a consideralle interest in elee-
trical propulsion systems which would require
a nuclear power source for interplanstary
travel. The Soviets have recently announced
the operation of a thermionic installation
which genorates several kilowatts of clectric
power, We helieve that this is a prototype
thermienic rezctor. Although probably con-
sorvatively designed, it is nevertheless the
first complete thermionic reactor to operate.
We estimate that if the Soviets choose to do
sa, they could have a 10 kilowatt thermionic
reacior in space by the late 10705 A reactor
with this output would be adequate a5 2
source of electrical power for a large space
station or as power for electrieal propulsion
for planetary probes A neclear electric sys-
tem employing  radicisotope pewes supply
could be available in the mid- to late-1970s,

H. Communications Systems for Spoce
Operations

47, The USSR space communications sys-
tens have remained relatively unchanged since
1968, They include a wide varicty of different




space cominunications systems, covering nu-
morows frequencies. As o group they seem
sufficient, with minor upgeadings, to handlo
Soviet command and control requirements for
space operstions well inle the 1970

48, The unified UIHF space communications
system which was introduced in the mid-1960s
continues o be the mast flaxible one in use.

i
4. T

j'!'hr: systern's flexibility allows it to
be used 2t earth erbit distances and beyond
The Soviets empley the system on payloads
such ag the Sovuz vehicles, Molniva satellites,
lunar peabes, and interplanetary probes. Such
wie almost certainly will continue for the fist
half of the decade at loast,

0.

C

L Command end Control for Space
Operations

31, The USSR’ eapability to comemand and
control its spacocralt has improved deamat:
ically over the past several years and will
almost certainly eontinue to fmprove. A now
mission control center, referred to in Soviet
press reports either as the "Flight Control
Center™ or as the “Manned Flight Control
Conter”, has been identilied, This center con-
trols only flights which are mansed or man-
selated and appears to be coequal to the much
alder Coordination-Computation Cenber which
handle unmanned missions,

SE The network of space tracking stations
for near-earth missions has continued to grow
aver the past sevaral years. In addition 4o the
construction of new stations, antennas, and
.‘ul‘li'l_lﬁE ’
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53, The two new space event support ships
{55E55), Gagarin and Korolev, will provide
the Soviets considerably more mission support
flexibilily and capability. Both vessels prob-
ably will have significant improvements over
other similar vessels in the Soviet flest in
technology and missfon eapability. The Ga-
garin vecently hegan sea trials and may be
ready for deployment by late swmmer, The
number and size of the Cagarins' parabolic
anlennas, together with the absence of a So-
vigt land-based tracking station in the Western
Hemisphere, are a very strong indication that
the vessel Is intended te support lunar mis-
sions. The most likely area for this support
ackivity is the Western Hemisphere, near
Cuba, The Koralev has been deployed, going
first to Havana and then to s position off
Mova Scotia where it supported the Salyutf
Sovuz operations.

54 No major improvements have been
noted at the installations which support ioter-
planetary vehicles, Based on the reporls on
Vienus 7, however, the Soviets H.pp:'l.rﬂ:l‘.lﬂ'!.l' are
now capable of analyzing a space probe’s very
weak signal,.and thelr processing capability
apparenlly has been upgraded. There is no
evidence the USSR is planning to construct a
space communications antenns lacger than
those al Yevpatoriya wsed for interplanetary
mizsions. A noted Soviet expert on deep-space
communications recently stated that such an
antenna might not be needed since fnereased
power and more directional antennas on the
spacecralt, reduced data reqguirements, and
the introduction of better data-coding tech-
niques could make the presenl system ade-
quate.

I, FUTURE PROSPECTS
A, General

55, Our near lorm projections are hased,
when possible, on the estension of tremds
which are now evident. We can maka some

confident projections based on the character-
istics and capabilities of hardware that is now
available or is in late stages of development.
Other projections stemn Erom our analysis of
indirert evidence on studies or experiments
being conducted in the USSR that have some
application to the space program, ln other
instances, we project on the basis of owr
appreciation of the Soviet state-pi-the-art in
various hardware areas and its application to
space ventures which we believe the Soviets
would like to undertzke, but on which no
direct evidense s available.

56, In the long term, however, the fulure
of the Soviet space effort is o potitical deci-
sion. Given the pressare on thé leadership
to make programs demonstrate their “cost
effectiveness”, we think it unlikely that the
ageregate expenditures on the space elfort
will increase Eapenditures are now at such
5 high level, however, that a wide varjety of
veplures could be undertaken without any
cutbacks, An orderly development of individ-
wal progeams as herein set boarth could prob.
ably he accomplished with no increase in ex-
penditures, and might be supported with
decreased  annual  resource  allocation. A
stretchout of the various programs would, in
fact, lead to substantiz! annual savings aver
thee current level of expenditures, Central to
these judgments is our belief that the Soviets
will not over the next decade undertake the
development of a pew large space booster,
and that the pacing item for some of the mis-
sions we postulate as possibilities will be the
development of highly relisble and durable
spacocraft subsystems.

57, We think it iz likely that the Sowviet
space program is being reviewed critically
Ly the leadership and that some resrrange-
ment in pricrity has been, or will be, made
Althouih we believe that military-related mis-
sions will continue to receive major emphasis,
we have no good evidence en how other more




apectacular vonturcs will be arranged in any
sty listing, or what criteria will determine:
the priorities. In the following, therefore, wea
discuss the various ventures the Soviets are
likely to undertake and estimate the dates
when they cowld be attempted; we do not,
as a matter of course, attempt b0 determine
what priority the Soviets have assigned to any
particudar one in relation to others. In making
these projections, we have assomed s high
level of sucoess in activities leading up to a
particular mission. Delays and failures can, of
course, oocur at any time, cspecially when
new hardware is involved. These could delay
a mssion by B yesr or so.

B. Maonned Spoce Station

At For several years the Soviets have been
discussing the advantages 1o be gained by
orbiting mannsd space stations, They state
that such stations will have extensive applica-
tigns in the aress of agriculture, forestry,
weather prediction, nceanography, geography,
gealagy, astronomy, and studies of the atmos-
phere. In owr wview, a space slation which
eould serve these purposes would be a highly
desirable venture for the Soviets to pndartake
as soon as feasible: it would serve to restore
some lester to their space program and could
offer some pay-off in terms of the economic
benelits derived. And a manned space station
will almost certainly be used to augment cer-
tain aspects of the Soviet military space pro.
Eram.

50, Fong-Duration Station (SL-I2
Lounched). In its three-stage configuration,
the 5L.-12 has demaonstrated the capability to
plaee about 40,000 pounds in low-garth orbit.
This '.'\.l'Ei.RI'I.t winald b :Idequ:llﬂ for the hahit-
able "core” of o long-term space station. It is
conceivable that the cosmonaots would be
aboard this main element when it was first
launched but, as was the case in the Salvatf
Sovur pperalion, it i= more likely thal the crew
wiould e sent up in Beary vehicles to rendize.
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vous and dock with the main clement after
it had been determined that it was in orbit
anil functioning properly, A station of this size
could probably suppaort a six te eight man crew
for four to six months, usimg present life sup-
port systems and  equipment. The mission
could be extended somewhat if the new water
recycling systems were used or if Soyur ves
hicles were used to resupply the station. A
smallor erew would also permit a longer mis-
sion. The Salyut{Sovuz operation was prob-
ably intended to be the first step in such a
program.

6 Very Large Spoce Stetion, There is no
evidence, direct or indirect, sugresting that the
Soviats plan to use the [-vehicle in a space sta-
tion program. Using conventional propellants,
that vehiele conld e used to ]’_!lul a p!nh‘nnn i
orbit that would weigh about 275,000 pounds;
with high-energy upper stages, it would weigh
on the order of 550,000 pounds. Considering
the costs involved in the J-vchiele program
and the advances that could be made in a sta-
tiom put up by the SL-12, we estimate that if
the Soviets do plan to wse the T.vehicle to
place a space station in orbit, they will wait
until the sulsystems requiced for a tealy long-
duration manned station, capable of sustain-
ing erews for many months or even yenrs, are
awailable. These would include 2 closed water,
air, and food regenerative life support system
which we estimate will nal be available wntil
the late 19705 at the earliest.

fil. In pursuing either of the above pro-
orams, the Soviels miay wee the peed to develop
g more advanced “fery” wvehicle than the
SOYUT,

C. Planstary Explorafion

62 We believe that the Soviets will try Lo
USE fvery available “window™? du:ring the
period of this estimate 1o fend probes of oo

* A prricd of time during which conditions are moast
favarable for launching on a particalar mission.
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type or another to Mars and Voous, A variety
of missions are possible, and we cannot judge
which will be underaken.

63 Mearg, Two modes of weploration of Mars
ave currently within Soviet capability: an or-
biter and & lander. A wehicle placed in orbit
around Mars could provide a wvariety of sor-
entific data such as measurements of the at-
masphere, photography of the surface, and
other data valusble to planning for further
exploration of the planet. A soft lander could
carry oul scientific experiments, photograph
the terrain, relay dats to eneth, and provide
data valvable to the planning of even more
ambitious missions. Either of thess missions
could be attempted doring the 1973 “window".
The Mars IT and 11 vehicles, now on their way
after having been lavnched by SL-12, may be
intended to carry aut either or both af these
Missions.

84 A more ambitious venture, which could
bie within Soviet capabilities by the time the
1975 “window" apeEns, wonld ba o rover mis-
sign. Much of the information gained either
by an orbiter or a lander mission as well as
the hardware developed anid the experience
gained in the Lunokhod mission would be ap-
plicable to a Mars rover, A rover could carry
out a variely of experiments, including environ-
mental measurements and analysis of soil from
separate areas, that would not be possible with
either an orbiler or simple lander mission. The
journeys that the rover could take would be
restricted, however, because of the delay in
round trip communications time resulting From
the distances imvolved. This delay ranges from
6 to 46 minutes, depending upon the position
of Mars relative to the esrth, Thus, the exact
position of the rover must be known at all
times, the distanees and timing of any travels
musl be carelully procrammed, and the “stop-
go-stop” signals must bo passed al precise in-
stances, taking inte account the delays in-
vitlvied.

65. Perhaps the most ambitious mission to
n::l:[)]urc Mars thatl could be undertakes duri:n;::
the period, wounld be one that collected s
sample of the planet’s soil and returned it to
carth, This would require major, across-the.
hoard advances i all aspects of Soviet space-
craft technology, especially those affecting re-
linbility; the paylead would Bave to remain
vinble for a period of 1,000 days, Morcover, for
a capsule weighing, say, 200 pounds to be re-
turned to earth, the mission would require a
spacecralt weighing on the order of 117000
ponnds @t the time it landed on Mars. The
thrust required to deliver such a payload
wanld require o J-vehicle equipped with high-
energy upper stages. For these reasoms, we
estimate that sech n mission will almost ear-
tainly mot be feasible before the 1875 dMars
“window”, and probably not until Jater in the
decade,

65, Venus There seems to be little in-
centive for the Sovicts to repeat the Venus
7 mission, principally because the dats it
transmitted correlated closely with that sent
by their ewrhiesr Vesus probes as well as
the US Mariner V mission. The next logical
step in their Venos program would appear to
be a more sophisticated lander mission. The
EL-12 could be used to deliver & payload de.
sjgncd 10 survive within the hostile environ-
ment for al least several hours and having
more power for tansmission of data than
Yenus 7. The binder could relay qualitative
and quantitative data on the composition of
the planet's surface not yet ehtained by either
the U5 or the USSE. This mission could be
attempted when the next window to Veonus
accurs in March-Apeil 1972,

67, We have considered the possibility that
the Soviets will undertake a “geand tow” =
of the planets during the 1976-1979 period

A "Eranl’.' tour” invalwes a fly-ba of Tepiter, Saturn,
Uranus, and Meptune by ore sprescraft, Such a mis-
sion would take B to 10 pears (o complede,




when the planets are in the relative positions
required for such a venture, We think it is
unlikely that they will have advaneed far
enguph in the development of the long-life,
highly reliable spacecroft subsystems required
to assure that o mission of this duration and
seope would heve an acceptable chance of
Ireing successful,

D. Unmanned Lunor Exploration

. The Soviets have discussed the value
of o threcfold approach to wwmained Junar
exploration and, based on their activities to
date, we beficve they will Tollow essentially
that program. The first objective they dis-
cussed was putting a vehicle on the moon that
could take a semple of the soil and return it to
earth; the Luna 16 mission did this. The second
olijective was cxploration of the lunar surface
by & mabile vehicle; Lunckhod L is doing this.
The third chjective is the landing of a large,
stationary experimental platform that could
serve as 2 base for laeger, more sophisticated
L!:lrpL‘l'iI‘ﬁEl‘.l‘.:lli wpparnius; thiz eemaing to be

done,

89, The design of Luna 18 and the fight
profile it followed lirmit the areas on the moon
to which the vehicle can he sent, Future mis-
sinng in this category will probably involve
more advanced payloads which can be landed
to take soil samples From virtually any place
on the moon’s surface that is visible from earth.

0. The Lunokhod | experiment has demen-
stratedd that the rover can travel at'least five
miles and has a wseful lifetime of 2t lemst six
maths. Another mission of this type probably
will e attempted this vear to investigate a
different aren of the moon than the Sea of
faing now heing explored,

Y1 A mueh more sophisticated and comples
sission which probably wonld satisly the first
two abjectives of the program as well as going
far to fullill the third would be one that in-
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wolved featieres of both Lana 16 and Lunskhod
L. In such a mission, two payloads would bhe
sont b U meoon; one being a lander/return
vehicle, the other & rover. The rover could ex-
tract soil samples from relatively distant areas,
cary out certain measurements or other ex-
periments, and deliver a package to the sta-
tionary paylond which would then returmn to
earth, Because of the weights involved, this
mission would require two SL-1%: to deliver
the two payloads or one J-vehicle. It is unlikely
that 2 mission of this 1ype would be attempted
betore the mid-1970s,

E. Manned Lunar Landing

TL Evidence of a Soviet manned lunar land-
ing program hes been accomulating for several
years, From that evidence we could assess the
progress being made in the program: and esti-
mated several years ago thal the Soviets were
not competing with the US Apollo program.

T3 It is possible, however, that they may
have hoped fo take advaniage of any major set-
back the Apalls program might have cxperi-
enced that would kave allawed thern o be the
first to put a man cn the moon without push-
ing their program beyond scceptable limits,
The suceess of the Apollo program has ruled
oul that eventuality, Further, whatevar their
timetable [or such 2 mission, it has certainly
been deleyed by the Failures of the J-vehicle
There iz little doubt that they intend to carry
out the mission; the evidence on the Fvehicle
and the ohvicus intent 1o use it for manned
missions, the construction of lerge, sophisti-
eated tracking Facilities, and the improvements
ohserved in their communieations capalility
are wll direetly applicable to a manned lunar
landing wnd are quite persuasive, The major
remEining question is its liming.

V4. Bepair work at area ] where damage re-
sulted from the explosion during the first at-
tempt to launch the vehicle does not appear to
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be procesding at a pace commensurate with an
urgent, high priority program. Further, the
long interval between the first and second
launch attempts, and the fact that the second
cffort was also #failure, suggest that inherent
booster design problems may be involved
which will necessitate changes to the basic de-
sign. Despile these problems, the Soviets will
almost certainly feel obliged to continue the
development of this type of launch vehicle.
Abandomment of the program would seriously
curtail the tvpes of missions they could per-
form. For example, withoul a vehicle of this
type, they would be unable to carry out a
mannad lunar landing mission.

T3 Whatever the case, these failures have
almost certainly delayed any missions requir-
ing this launch vehicle for at least two years
and  hawe delayed for an wndatersvinalsle
length of time any plans the Soviets may have
for & manned [unar landing, We think it is
highly unlikely thet any attempt ta earry oul
a manned lunar landing would be made before
1575-1976.

16, The Sovicts could atternpt such a mis-
sion either by the rendezvous and docking of
two vehicles placed in orbit by two conven-
tionz]l propellant wersions of the  J-wehicle
which would then be gected from orbit on a
lumar trajectory, or by the use of a single -
vehicle wilh high energy propellant wpper
stages. The launch date will not be sgnifi-
cantly affected by whichever version is used.
We believe the Soviets would precede the
actual launeh by a series of launches intendad
to test system reliakility and o man-rate the
system, including the spacecralt. During this
time they might attermpt a manned eleeum-
luner flight or a manned mission to arbit the
magn for a pericad of time and then return o
earth, Data sequired on thess preliminary
flights would ailow vs to make 2 maore precise

eetimate as o the likely timing of the linar
landing mission.

7. The Sovicts have been discussing the
seientific benefits that could be dedived from
1 permanent or semi-permanent manned lunar
base. They visualize a lunar base as being uze-
ful for advanced studies in such areas as as-
tronomy, solar radiation, and the effects on
man of extended activity in 8 unigue environ-
ment. We helieve that toward the end af the
decade the Soviets will have propressed far
enough in the various scientific and technical
disciplines related to such a venture 1o allow
them to ecarry out the first launches aimed =t
eslablishing such g facility on the moon,

F. Applied Satellites

T8, General. In the field of applied satellites,
pheloreconnaissanee and ELINT systems wall
continue to enjoy the highest priovity. We ex.
pect however thet increasing emphasis will be
given to other applied satellites, especially
those for communications, meteorology, and
earth resources survey, during the decade.
This latter group represents one arca of the
space program where the tangible and bene-
ficial results to be obtained can be used to
counter complaints about the resources heing
devoled to the space program.

78, Photereegnnoissance. During the coming
vears we expact the Soviets to eonfinoe launch-
ing photereconnaissance satellites at about the
same annual rate a5 that hserved over the
past two years. We also expect the trend to-
ward longer duration missions to eontinue, in
hoth the highe and law-resolution programs.
Minor improvernents in the efficiency snd flex-
ihility of the program will probably result from
more flights having the capability te vary their
arhits and from minor adjustments in on-hoard
telemetry and camera systems. There are no
indications that any major program changes,
such as multiple-bucket spacecraft or signif-




ieant improvement in ground resolution, are
immidnent.

B0. Improvements of these types would re-
quite a new spacecralt with significant im-
provements in ingtrumentation; it could prob-
ably rot become available until the mid-1970s,
By the late 19705 the Soviets could have the
technology to develop n system to relay eal-
lected data to grownd stations on a near-real-
time basis.

Bl. ELINT. We believe the Soviets will
continue  an cnerpetic ELINT Program
throughout he decade. Late in the period a
fallow-on ELINT collector may he developed
to supplement the third genesation system now
being deployed.

BL Comsats, Two years ago the Soviets
filed & notice with the Internationsl Fre-
quency Registration Board for two new com-
sate with supporting ground stations. Both
programs will employ the same paylead, whicl
will bz o wehicle somewhat improved over
Molniya 1 and wusing higher frequencies
Meither of these systems will have the broad
capabilities of Western comsat spstems nonwr
in use. One system, Statsionar-l, reportedly
will izmvelve one vehicle placed in a synchro-
nous erbit over the Indian Ceean, The other,
Malniva 2, reportedly will use three vhicles
in highly elliptical orhits. We had expectad
the st launches or precursors for both these
systems to gel underway last year but thay
did not. We now expect them to be launched
later this year but Turther delays would not
be surprising.

53 The FIig]h’.‘!’ []’e?qu-::nuics will enabile Mal-
miye 2 to handle 5 greater number of chan-
nels than its predecesser and inerease its ca-
pacity for eommon-carrier and television-relay
tratfre. The number of subseribers to the
Malniya system, hoth eivilian and military, is
eapected b expand over the period, J
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54 Statsionar’s electronies are expected to
be similar to those of Molniya 2. Tts announeed
orbit, however, will preclude complete cov-
crage of the northern latitudes of the USSH.
Thus, Statsisnar may be intended for inter-
national rather than national service and as
o compelitor to Tntelsat,

ss.t

|

56 Malyatz, We believe that the large in-
vestment being made in the Soviet meteoro-
logical satellite progeam will result in cop-
lined growth and improvement in that e
gram over the coming yesrs, Mew and im-
proved sensors will be employed and data
collection and analysis will become more ef-
ficient, particularly as new computers are
more extensively used, Satellite data will be
exploited more effectively to meet the broad
scale weather requirements of the military
forces,

&7, Improvements in the near bernm will
probiably include better systems for transmis-
sion of data and & near-realtime capahility
te selay collected data to Soviet militarny units
and ships, &5 well as to civilian consumers,
on a global basis. Late in the decade the 5o
vield probably will place a metecralogical
payload in synchronous arbit,
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85, Eerth Resouwrces Surosy Soellifes, The
Sovicls are giving scrious consideration to the
enefits that can be derived from an carth
resonress survey [ ERS ) satellite program. The
lypes of experiments being considercd by them
for such a system appesr to parallel those
suggested for gimilar U5 systems. Photog-
raphy and spectrophotometry would be used
for  hydrologieal, placiological,  gealogical,
wceanographic, agriculmral and mineralogical
surveys, as well as botanical shedies. Satel-
lites eapable of performing an adeguate ERS
mission may also have the capability o per-
form military related missions, such as tech-
nical intelligenee, camouflage detection and
discrimination, or eoean swveillance.

8% We beliove that the Soviets will launch
their first ERS satellite within the pext five
years, possibly by the end of this year, One
way they could accomplish this would be
Ly including an KRS package on one of their
proesent metsats; this would be the simples)
approach and could be used for a launch late
thiz vear. Another way they coeld do it would
he ta .'Ll:!apt one of the mobsat Imyhnrlﬁ B oa
pure ERS [unction; some of the equipment al-
reacdy developed for use in the melsat program
lends itself Bo use tn an earth survey role
This type of payload probably could be orlated
at any Ume, Finally, the Soviets omay elsct to
develop a completely new spececraft for this
rofes; in Abat event we would ool expect the
first launch wni] 15731974

an. A considerable number of earth resource
experiments and chservations will probably
he copducted by manned space slations when
they become fully operational.

G1, Other Applied Systems. Throughout the
period we expect the Soviets to continue 0
improve many of the other applied systems
new in use. They will almeost certainly bring
& navgation satellite system o operational
stadus and they will probably try to broaden

the use of such systems; toward the end of the
perice] they could orbil a non-doppler type
navigation satellite system for use by aircraft
Duwring the periced they may investigate the
uze slellites for monitoring such things as:
missile lavnches in forcign countries, atmos-
pheric nuclear detonations wherever they may
oceur, and the movement of ships and sub-
marines at sea.

G. Scientific Sotellites

2. The sclentific exploration of near-carth
space has always occopied a position of low
priority relative to other activities in the So-
viet space program. We do not expect it to
be given any inereassd priovity during the
next decade, There will probably be some
improvements, however, in soch things as
satellite anstrumentation, cxperiment design,
and data handling capacity of the systems.

W, INTERMATIOMAL SPACE
COOPERATION

A, US5R-Evropeon Motions

93 The USSR and Framce have been co-
operating, not too successfully, o cerain
space wventures for a number of years. The
Freoch reason for cooperatiom probably s
one of prestige, while the Soviets probably
hope to gain from French techoology, Some
of the difficulties encountered stem [rom a
reluctanee on the part of the Soviets to supply
mivch usefnl design duts to the French, others
from a shortage of French fonds. The latter
bas led to slippages in some joint programs
and cancellztion of others.

94, Thee most notable jeint experment con-
ducted by these two countries is the laser
cxperiment on Lunokhod 1 {see paragraph
A of Annex A ).

95, There has been some cooperation in
the meteorological Feld, It has consisted ol




a vertical rocket program, using French in-
strumentation, for dudies of the upper at-
masphere, and a program of balloon obscr-
wations by the French which has bheen nsed
by the Soviets to correlate with some of the
datn collected by their metsats, These pro-
grams have been successful.

96. The French and Soviets have aleo en-
operaled in television transmission via the
Soviet Molniya system. The program has been
of little importance and has probably not
progressed beyond the test stage.

97, One of the more venturesome joint
programs was to be a Sovietlaonched probe
to Venus which would deploy a series of
Balloon-like objects intended to float in the
Vonutian atmosphere and transmit data back
to earth. Thiz program probably haz been
cancelled. -

98, Some French cymuipment is being car-
ried by one of the Mars probes now on ks
way to that planet. The Soviets alzo plan to
launch a series of satellites this year and
next which will carry French instrumentation.
These are intended to study the space en-
viromment as well as the effects of space on
components of the spacecraft. No specific
dates have been announeed for these experi-
ments,

9. We expect USEH-French cooperalive
ventures o be continued over the next several
yvears at aboul the same level of actvity and
degree of technical sophistication az repre-
seqted by the joint missions undertzken thus
far.

1060, Exeepm for limited collaboration with
Poland and Ceechoslovakia in background re-
search on space physiology, there hos been
little true cooperation unbl recently between
thee TSSE and the East FEuropean nalions,
East Ewropean scientists have often stabed
that they received more information from the
U5 space program than from the Soviet peo-
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gram. This. dissatisfaction among the [iast
Europeans. may have acoounted for a Sowiet
refaxation which became apparent with the
first lnunchings of the “InterKosmos™ satel-
lites in 1968 and the “Vertikal” rockets in 1970.

11, The most: recent Soviet indtiative for
space cooperation has been with West Cer-
many. An agresment has heen proposed for
a cooperative cffort to collect data on ground-
based observations. of space-related phenom-
ena, such as bying to delermine the effects
the earth’s magnetic feld has on the space
enviranmet.

B. USSR-bnitéd Stoles

102, Mearly alf past cHorts by the US to
induce the Soviets to engage in cooperative
or joint space programs have met with limited
success. US proposals have encompassed a
varicty of areas, including the exchange of
data on biomedical problems, planstary sci-
ence, and solar and cosmic physics experi-
ments. The Soviels agreed in 1962 to the ex-
change of satellite-poquived weather data but
they =till do not support folly their part of
the agreement. This delay was probably
caused by technieal difficulties in their Metsat
program and their reluctence to admil (kL

103, There has hesn some warming, how-
ever, in the Sowiet attitude toward cooperating
with the US on the exchange of space related
duta. At the request of the US, talks hetwern
S and Sovier delegations were held in Oc-
tober 1970 to discuss the desirability of com-
patilble Soviel and % rendezvous and docking
systems for manned spacecraft and space sta-
tions. This initial meeting considered the gen-
erul areas in which compatibility was required
and it was agreed that the precise details
shonld be handled later at a working group
lewel, An nitial agreement along these lines
was confirmed in December by an exchange
of notes between D, Low, Acting Administra-
vor of MASA, and M, V. Keldysh, President




of the Soviet Academy of Sciemces. In @ sub-
sequent  meeting betwesn Dr. Low  and
Keldysh, broader areas for cooperalion were
discussed,

104, This more eooperative sttitude was
most recently manifested in the spring of this
vear when the Soviets began contributing
bigmedical data for use in a jointly prepared
monngraph on bioastronautics. Thes was pro-
posed about thres years ago but the Soviels
had not been fostheoming until now, Thus,
there is the possibility that the Soviets wil
prowe to be more cooperative in the future
than they have in the past.

05 There are, however, at least two lactors
which tend to justify continued skepticism.
First, the Soviets have vsed their successes in
space a5 evidence of their technologieal parity
with the West—an important “public rela-
tions" factor 1o them. A folly cooperative
agreement would require an admission on
their part of techoolegical shortcomings,

i, Secondly, the Soviets have yet to pro-
vide details on the specific objectives of any

one of their space launches wntil the mission is
successfully underway. In many instances, the
extent of the intemded: function of a space-
craft has not been announced until after all
applicalle data have been collected and an-
alvzed., The Soviets are most reluctant to
admit that any mission may have failed to
achieve its objectives, claiming that virtually
every launch fulfilled its mission “as plasoed”
even though it is clear to ws that many of
their missions have besn only partially sue-
cessful or have failed completely, This prac-
tice suggests that the Sovieks would be relue-
gant o enter into any cooperative space -
tivities which required them to declare the
ohjectives of a mission prior to launch.

107, For these reasoms, we believe that i
a cooperative program s implemented  le-
twieen the U% and the USSE, the Soviets will
restrict their contributions to areas which dao
not reveal their shortcomings. They will prob-
ably ask that the US inputs be in those areas
where they feel they can gain some insight
inta U$ technelogy and techriques of man-
agement that will work to their advantuge.
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SOVIET SPACE ACTIVITY
19 JUME 1965 THROUGH 27 JUNE 1571

A. Monned Space Flight
1. Soguz 678 In October 1969, the most

complex manned space mission ever under-
tuken by the USSR was attempled when
Sayur 6, 7, and 8§ were launched on con-
secutive days, Soyuz § and 8 each had two
cosmonauts aboard while Soyuz T earried
three A significant portion of the mission was
to invalve the automatic rendezvoes and dock-
ing of Soyuz T and 8, the obeervation of this
procedure by the crew of Soyuz 6 and the
cosimonaut-controfled rendezvous of Soyvue 8
with the ather two.

2 The five rendeavous attempts made dur-
ing the mission all were unsuccessful for
severyl different reasons. The first failed be-
cause the automatic rendezvous system would
not indicate radar loeck-on hetween Sovuzr 7
and & Two orbits later the firt manual ren-
dezvous attempl was made but it wasz broken
off after Soyuz B used more than the suthorized
amount of atlitude-control propellant. A sec-
‘ond manual attempt, made the next day, failed
because Soyuz 8 did net properly control its
lateral velocity relative to Sopez 7. The st
tempt by Soyuz 6 to carry out a cosmonaul-
controfled  rendezvous  with the alher bwo
spacecrait [ailed because of insufficient time
L enrrect for & three kilometer outof-plane
separation between it and the other vehicles,
The final manual attempt 2t rendezvous and
docking between Soyuz T and 8 was poorly
timed and the wehicles eould not estahlish
the correct interval and relative velocity be-

tween them required for a docking eperation
before they entered the earth’s shadow,

3. While net engaged in these nen-produe-
tive cfforts, crew members of all three space-
craft were busy with a variety of other tasks,
These activities includsd scientific observi-
tions, space techrology tests, and tests of vari-
oies spacecraft systems. The most Interesting
scientific  experiments were  peologienl-geo-
physical chservations coordinated  between
spaceborne and ground observations. Space
technology tests included navigational experi-
ments and the much-publicized welding-in-
space experiment, The lalter was performed
autamatically in the living compartment of the
Soyuz G spacecraft which had been vented for
the operation; the only function of the crew
was to retrieve the oxperimental samples.

4. On three oceasions during this mission
an 557 intercontinental ballistic  missile
{ICBM ) was launched from Tyuralam as the
Soyuz G spacecraft wus passing over that
are:

ST this were a mizsile-launch-detec-
tion experiment it would appear to have lim-
ited applicability since in each nstance the
Lannch occurred &t night; it is doubtful that
the missiles could have been detocted had the
launch taken place in daylight.

5 Soyuz 8. This mission, with o crew of two,
was launched in June 1970 The fight was
oz of the truly “working” missions that the
Soviets have altempted, despite the many
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“lirsts” that they achioved during past flights,
Many experiments ohserved were related di-
rectly to space station applications and re-
quirements, with emphasis on delermining
the effects of long-duration fight on man;
the flight lasted for 425 howrs (830 man-
hours).

6. Other experiments invelved the collec-
tios of some earth resources data, evaluation
of star tracking and on-board navigation
technigques., and testing  various operational
modes of the spaceeraft. Congidering the many
cxperiments that had to be rescheduled or
cancelled, the list of undertakings sel for this
mission appears to have been overambitious—
a characteristic of many Soviet manced
flights in the pasl. This could result from in-
adequate preflight simulation of the mission
or unrealistic mission planning.

?. The Soyuz 9 flight raised some serious
iomedical problems. The cosmonauts had no
major problems while in orbit, but did ex-
pericnes serioms aftereffects which lasted for
several weeks. These included disorientation,
fatigue, pain in the extremibies, difficully in
movement, and an imbalance in their blood
chemistry.

8. SalyutfSoyuz 10, This event was carried
out between 19 and 25 ﬁ.l‘.dj'], this wear. | See
Figure 4.) This operation, aithough not com-
pletely successful, appears to have been the
initial step in- establishing a large manned
platform in space. On 19 April, the unmanned
S.a]yu:l' vehicle was put into a wvery low orhit
by an SL-12 booster. The altitude of the
arbit was so low that the vebicle could stay
in arbit ooly about two wecks.

9. Soyuz 10, carrying a crew of three, was
launchad on 22 April into a slightly higher
orhit than that of Salyut. After some adjust-
ments in the orbits of both vehicles, an at-

' Limited data was eollected relating to mﬂmmlng}'.
E’.‘EDEH'S}'. hdredugy, oceanagraphy. and mgrn:lh}'.

templ to dock the two spacecraft was made
on 24 April. Some misalignment of the two
eralt prevented completion of the final phase
of docking E o

Further difficultics
ware encountered in attempting to disengage
the two craft and after release had finally
been effected there were no further attempts
at docking, This operation covered a period
of two days and Sovaz 10 was recovered late
on 24 April

1fd It appears thal the mission was to in-
volve the transfer of a crew member, or
members, from Soywe 10 to Salyut, using a
new docking device that would allow the
personnel to move directly from one vehicle
inte the other without having to go outside
Lo make the transfer as was the case earlier
in the Soyur program. Had the docking effort
been suceessful, the mission would probably
have lasted somewhat longer. After Sovuz 10
was recovered, the Salyut was maneuwvered
into a higher orbit.

11. SelyutfSoguz 11 Soyuz 11, also with
a crew of three, was launched on 6 June The
vehicle was placsd into an erbit coplanar
wilh that of the Salyut. Soyuz 11 suceessfully
completed & rendezvous and docking sequence
with Salyut on 7 June and & crew transfer
was reported completed via 3 onew orawk-
through docking adapter.

12. While they were aboard the Salyut,
the crew carried out a varicty of scientific
and technical experiments and activities ra-
fated te the operation and use of a manned
space station. And, in spite of difficullies en-
countered

’_'Athc}l cstablished a new manned orbital
spaceflight endurance record of over 23 days
{69 man-days ). The overall mission, however,
ended in disaster. While attempling to undock
the Soywe craft from the Salvut vehicle on £8
June, the cosmonants had trouble}

3
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Pricr
to begioning their re-entry procedure, the
cosmonauts depressurized the liviag eompart-
ment of the Soyuz to check whether or not
the hatch between it and the re-entry capsule
was effectively sealed and it appears that they
were sabishied that it was-E

QHetraEan ooourrel
almost an hour Jater andThe re-entry capsule
separated from the living compartment of the
Soyuz al 2247 GMT. The re-entry capsule
landed in the Soviet Union at about 2313
GMT and TASS kas announced that all three
crew members were dead when the capsols
was opened and that the deaths were ransed
by depressurization of the re-ealry capsule.
The Sabvut vehicle is still in orbit

B. The Zond Circumlunar Progrom

14, Sinee late 1967 the Seviets have carried
out & serles of unmanned launches which we
believe to be directly related to a manned
ciccumlunar Hight. So far the tests have in-
valved checkout of the spacecraft and its
systems, mission contrel proceduwres, and re-
anbry and rECovery L'q:ﬂ;'|1||.i4'_|||€'5. ']'hrl:ll.l[-_',h':':-l.ll
its history the program has been plagued
by problems with the SL-12 launch vehicle,

. On T Augnst 1969, Zond-7 was faonehed
om a free-relurn cireamlunar trajectory and the
spacecraft was recovered in the Sovict Union
after pesforming @ controlled skip-out after
first eneountering the sarth’s atmosphere upon
retum and then truly re-entering on the second
encounter. This event appeared to be a full-
seale precursor to a manned event; the sup-
pant for this mission { including an early-abort
capability ) was much more extensive than for
previous Fond launches,

15, Owver a vear later, on 20 October 1970,
Zond & was launched on essentially the same
type of mission. This mission may have been
scheduled to have a crew aboard hut the
chronic problems with the S1-12 hooster prol-
ably prevented such s flight In this inslance,
the Soviets chose to lest the re-entry of the
spacecraft on u ballistic trajectory cather than
tor use the skip-glide lechnigue. The vehicle
e cotered the almaosphere from the MNorthem
Hemisphere instead of from the south, fol.
lowed a mormal ballistic trajectory, and
splashed down in the Indian Ocean. This se-
entry mode is less desirable than one which
allows recovery in the Soviel Union but is an
altermative that has been proven feasible in
the event something goes wrong during a Fight
that requires that the spacecralt be tracked
from within the USSR during the final stages

" of the flight just prioe to re-entry.

16. The Fond cireumlenar program  was
probably eriginally undertaken (along with
the unmanned lunar exploration program ) to
blunt somewhat the world-wide impact of the
U5 Apollo pregram. Because ol the delay it
has suffered, however, it appears that wery
little public relations walue eonld be devived
frorm a manned circwmlunar flight at this time,
although such a fight mey be undertaken as
s precursor to a minnesd lunas landing mission.




C. Unmanned Lunar Explaration

17. Since our last estimate, the Sovict un-
manned lunar exploration program has entered
& new phase, involving the uwse of the SL-12
booster and more sophisticated payloads, The
prime objectives of this series of lunar probes
are to develop technigues for maneuvering in
lunar orbit, 9 conduct surface experiments
and, in some instances, to bring back samples
of lunar soil.

I8. Luna 15 was launched on 13 July 1969
and was suceessful up to the sttempt at soft
landing. On 17 July it was inserted into lunar
orbit and four days later it erashed in the Sea
of Crisis after initiation of the final descent
program. We helieve that the abjective of this
mission was to return & soil sample and i
probably was intended to compete with the
Apollo 11 Hight,

15 Three consecutive attempts to launeh
lunar erbiters or lunar landers were made over
the next vear, but all falled_. for one redason
or ancther. Despite these failures, the Soviets
tried again on 12 Scptember 1970 and Luna
16 was suocessfully pleced on a lunar trajec-
tory, The vehicle was inserted into lunar orbit
and successfully soft-landsd in the Sea of Fer-
tility on 20 September. Alter landing, a drill
extracted 4 soil sample weighing about seven
aunees and placed it in & recoverable capsule,
Other minor experiments were also performed
including radiation amd lemperalure measure-
ments and surface ohservations, On 21 Sep.
tember, ebout 26 hours aler landing, the Luna
LG aseent stage was launched and the pavlosd
capsule fallowed & simple ballistic trajectory
to earth, landing in the USSH,

20 Luea 17, carrying the self-propelled rov-
ing vehicle Lunokhod 1 {see Figore 5), was
launeched on 10 November 1970 and sneeess-
Fully soft-landed in the Sea of Rains a week
later, The vehicle containg equipment for meas-
uring the properties of the seil, for measuring
extragalatic sources of radiation, and for tak-
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ing television pietures, A French-built laser re-
floctor on the vehicle has been successfully lo-
cated by the Soviets, The vehicle has operated
successfully during eight lunar days® and
could have a lifetime of several more months,
This venture has produeed some valuable sci-
entific and engincering data and has given the
Soviets a significant payoff in the public in-
terest it has penerated,

0. Flanetary

Z1. Five planetary-probe lsunches were at-
tempted by the Soviets during the past two
vears, Two altempts were directed at Venus
and were launched within five days of each
other in August 1870, Venus 7, launched on
the 17th, appears to have been very similar
to previous Venus probes but the entry cap-
sule appears to have been moes dusable than
the othess, probably so that it could with-
stand the surface pressure on Venus. Earlier
probes had carried out temperature and pres-
sure mezsiwrements as well as chemical analy.
sis of the upper portions of the Venutian at-
mosphere. However, the added weight of the
strengthened Venus 7 eapsele did not permit
the Soviels o incorporate the equipment into
the capsule for analyzing the chemistry of the
atmosphere and still keep within the pavload
weight limitations of the SL4 booster. We
relisve that the Soviets mtended to transmit
data on both pressure and temperature but
because of 2 malfunction of some equipment
in the capsule, only gross temperaiure mesas-
urements were transmitted, The data ecl-
lected, however, agreed with earlier findings.
The second attempt was made on 22 August
but the probe failed to get out of earth park-
ing orbit? We beliove the payload was iden-
tical to that of Venus 7.

"A lanor day és enual be appreximately 14 earth
days,

*An arbit af & spaceceall that is used for nssembly
of comppeents o to wait for combitions faverable for
departare from the arbig toward its abjective.
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LSODATY 6-1)

Figure, &

22 Thres attempts to launch Mars probes
with the 5L-12 were condocted during the
1971 launch window. The first attempt was on
] :‘L'!:'l.}- 1971 and resulled in a failere when
the 4th stage fafled to reignite and take the
vehicle out of parking orbit. A second launch
was conducted on 19 May and Mars 2 was
sueceessfully ejected from parking orbit, Like-
whge, the thizrd ."l.Hl?.rrll'rI on 28 M:l:r- [M:u'\: .3}
has leen successful so far Mars 2 and 35 are
-::.upl.:l:l-::d Fa reach the |_r|.'|||1’-:l Iate e Novesnleer
or early in December. These proles are re-
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ported tooweigh L0ESD pounds and could be
orbiters o landees, although we feel that the
latter is mare likely. The tweo probes will prob-
ably perform similar experiments of a very
basto mature [ie, surfzce photogeaphy, sur-
face and environmental measurements, ele ).

E. Photogrophic Reconnaissonce
Sotellite
23, Ower the past two years, phetorecon-
naissance sutellites have aecounted for near]y
4 porcent of all Soviet space lawnches. Prior




to L1968, about the same number of high-reso-
Tution and low-resolution missions were fown
each year, Since that time, however, the pro-
pondaranes of missions have been of the high-
resolution type, indicating an increased So-
vied interest in detailed data on various targets
with lesser emphasis on searching broad areas
for “gross” information, The Soviet high-reso-
lution or “spotting” photography system is be-
lieved to achieve ground resolutions on the
order of 5 feet and is probably capable of
resolutions down to % to 3 fest under opti-
mum conditions,

swath width
[:_ could be on the order of
&5 nun. or could be as grest as 60 nm, The
Soviet lowe-resolution or “search™ system is
eredited with a ground-resolution of 10 to 30
feat; dts swath widith is on the oeder of 150
N

24, The Soviets are alzo leaving their photo-
reconnaissance syslerms in orbit longer than
they did earlier in the program (10 to 13 days
as opposed to B} This allows them to obtain
more coverage while maintaining about the
same annual launch rate as in earlier yoars.

£5. We conlinue to beliove that the abjec-
tives of the photoreconnaisancs program are:

a. To precisely target US strategic forces
and to check their status.

b. To map areas of ground military in.
terest, especially those bordering the TS5,

. To monitor the development and test-
ing of military systems, especially in the U5
and in Communist China.

d. To moniter large-scale military and
naval activity, wherever it cocurs,

2.

J

35

C

&7, Meither of the photoreconnaissances
systems has the capabdlity of relaying photo-
graphs to ground stations during it mission,
The hilm is recovered for processing after the
payload is deorbited and processing of the
film and reid-out of data almost certainly
reguires several days.

F. ELUNT Satellites

28. The USSH has flown three ELINT re-
connaisganes  systems. The oldest of these
censists of & “piggyback” ELINT package
that is Hown as past of the low-resolution
photoreconnaissance vehicle, The second sys-
bem is @ non-recoverable payload which op.
arates in a 30 nm. civcular orkit and s
launched solely for an ELINT mission. The
third and newest system also is devoted solely
tn the ELINT mission and operates al about
375 nom. but employs a heavier payload than
cither of the earlisr systems,

20, The USSH: twa older ELINT recon-
nalszance syetems continue to be used ot about
the same level that has been noted over the
past several years. There do not appear Lo
have been any noteworthy changes made
in the payload of the low-altitude program
forbits having apogess on the order of 180
nam. and perigees of about 110 nom. ) since it
was first orbited in 1962,

R
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21 &ix lpunches of the nan-recoverakle
systen were condueted during the past bea
years; five payleads were suceessful. The
launch activity nated to dale suggests that
the Soviets intend to have 4 satellites of this
type in operation congurcently, The enteliibes
are deploved in space in such & manner that

Feeader 0 —TOP-SEEREF

a four-satcllite net could collect data from
any point in_the woeld at least once cvery
495 minutes, ’

B

94 The program ropresents a considerable
improvement over the older, low-altitude sys-
tem. |

as. [




G. Applied Satellites

36, Communicotions. The Molniya 1 eom.
munications satellite relay program has con-
tinued at shout the same level over the past
twar years as that established ealy in the pro-
gram, Mo significant changes to either the
Molviya | spaceeraft or the system as 2 whale
wara detected during the period. The major
use of the Molniya system is television dis-
trilbmtion to the network of “Orhita™ receiving
stations throughout the USSR, |

37 The typical wseful lifetime of a Mal-
niva 1 vehicle is 18 months althoogh one has
continned operating for as long as 27 months.
Breeause of the highly elliptical orbit the sy
tem flies, a minimum of four vehicles | prop-
erly phased to each other) is required to pro-
vide 24-hour coverage to all areas of the USSR,
Beplacement vehicles are launched as older
payloads become inoperative.

35 The Maolniya 1 program continues to
suffer in almost_every comparison with the
Intelsat system,

]

39, Wewigotion. The Soviet navigation sat-
cllite { Mavsat) Flrr_lgrs,mt

_J(Jne group of sat-
ellites has been placed in a near-cirenlar arbit
at about 400 nm. A second group has eme
ploved & pear-circular orkit &t about 850 nom.
while the most recent satetlite to be launched
{ December 1970} which we assess as ladng

e e A L i L e

a7

part of the Navsat program was placed in 3
near-circular orbit at about 550 wm.

]

40. Several things point toward the low-
altitude group being a civil spstem. Satellites
st about 400 nm. have a nateral limitation
on thedr potential securacy. At that altitude,
drag induced by solar activity can cause a
vehicle to deviste feom its intended arbil,
resulting in navigation errer. The magnitude
of the ewor would be zcceptable for most
civil applications, but would almest cortainly
be too great for most military uses. Vehicles
in the higher altitede groups would be less
subject to this lype of df_-ilm:'b\am;\e_E

aC 2




The primary users of
an accurate Mavsat system would probably be
Yeolass ballistic missile sulbmarines.

42, One honus that the Soviets could gain
[rom their present Mavsat activities would be
the refinement of their geodetic data. The
satellite's orbital characteristios would be ade-
quate for refinement of gendatic data with
the best coverage above 40 degrees north
latitude and below 40 dcgr\en::s sonth [;’l.l.:i!u-."]x’.'.

43. Meteorologival Satellites. The past two
vears have seen an increase in the launch cate
nf Soviel metenrolopical satellites | Melsats)
but little change in the svstem itself. During
1970, five satellites were placed in orbit as
opposed to 3 and 2 for 1950 and 1988, rezpec-
tively, The vehicles currently wsed in the pro-
gram are wiritually the same as those orhited
garly in the program and the program con-
tinues e suffer the deficiencies that have been
evident since its inception: a relatively low
(400 num. ) orbital altitude, an optical system
wilhy 2 mareow field of view, and an arbital
path that causes the wehicle o view selected
areas under slightly  different ]'igh‘lillf. ot
ditigns from day to day (the desired situation
is For a metsat to view & specific area of
intersst under the same lighting conditions
each pass).

44, The Soviets have stated many times that
their Metsat program 15 directed and operated
by the Hydrometeorological Service, There is
soned evidenes, however, that other agencies
are directly tnvalved in the program, especially
SR which has

the Strategic Hocket Foroes
its own nesd for the data

C

:!
45. Possible, Radar[_ - :1

Calibrarion.

j’[‘u date some 40
hiawe been ]aunchv:l:[.[

Some of these
satellites serve as targets Bor  calibrating
phased-array and other large ra-:‘]arsE

1

H. Scientific Satellites

46, The Soviet near-carth scientific satellite
program has had litthe priority for the last
five vears. This lack of priosity is reflected in
the unsophisticated payloads weed, the low
Taunch rate, and the poor processing of the
collected data. In general, these satellites per-
form investigations in ene or more of the fol-
lowing areas:

. Torestria]l and atmospheric radiation
studies,

b. Atmospheric composition and  strue
tural sludies.

<. Tonaspheric studlas.
. Magnetospheric studies.
o Meteoroid stodies.

4T, Satellites in this category can be lumped
iite three meneral groups:

a. The SL-7 Payloeds. The total number
of launches of soientfic payloads vsing the
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SL-T as a booster bas dropped off in the Tast
two years, In 1970 there were Five attempts
in this series and in 1969 there werc none
In constrast, there were seven in 1967 and
eight in 1968, The spacecraft wsed in this pro-
gram are small and unsophisticated, The data
the Soviets have reported collecting by their
satellites have contributed litte that is new to
the understanding of the space envirmament.

b INTERCOSMOS. In 1969 the Soviets
started o program of scientific satellites with
the label of INTERCOSMOS. Some of the
instruments in these payloads have been de-
signed by scientists in the Coramunist Bloe
sountries. There have been two launchings in
this series in 1959 and two in 1970,

e The SL-8 Pagloads. The Soviets
lavmched two satellites in F970 and one so Far
i 1371 will the SL-B booster system which
are helieved to be part of the scientific pro-
gram. These are the first satellites of this
type launched by the SL-8 which can plice

&n:atl:r payinads in orhit than can the S1.-7.

3

I Satellite Interceptar Program

48. The Seviet satellite interceptor program,
which we discussed in the last estimate on
the Soviet space program under the heading
“manzuverable satellites”, is continuing apian
The program over the past two vears has in-
volved 13 launches, Since rhis is now aeeepted
as w purely military program, it is treated in
detail in NIE 11371, “Sovier Strategic
Defenses”, dated 25 Febsuary 1971, TOP
SECEET ALL SOURCE,

.

1. Uncategerized Soisllites

48, The Soviets have on several oecasions
since the beginning of their Spate: progream,
ovbited  satellites whose characteristies oy
functioning did not allow them to be placed
irs wny of the eategories discussed above. Some
of the programs, whatever Heeir intent, were
short-lived, comprising only a few vehicles.
Others have continued for several years. Some
of these launches almost certainly were ralated
le later developments whose purpose became
clear after 2 perind. Some were probably
related to programs which never came to
fruition for oue reason or ancther. Some are
eontinuing but we still cannot fit them into
any known or suspect program.

3. Eleven such lwnches occurred during
the past bwo years. Two involved groups of
eight satellites orbited by a single launch
vehicle. The orbital altitude was about 900
nm These eshibited some charactedstes of
a system intended to serve as relay link for
commenications which were not so urgent
A% fo Teguire Teal-time transm[ssinn.]E

b2 which had different char-
acteristics than the multiples. Both of these
frograms may selate to a communications
system intended to relay command and com-
trol data which docs not need to be passed
on a real-time basi

;Twa faunches Involved anly
2 single sate

2l Twao lzunches involved a payload which
uied an injection emgine to place it in a
ness-cireuler orbit 500 num, above the earth,

]Sincc
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the SL-11 that launched the vehicle is nor-
mally wsed for military-related progrms, this
Tpunch may have some military-related role
but we cannot at this time determine what
it would be.

52, Twe vehicles were launched that carried
a wariable thoust engine that was vsed to
effect two in-plane changes in the orbit. This
is the only objective of the fight that we can
identify. The operation of the engine is com-
parable to that used in soft-lenar-landing mis-

sions. However, we cannot yet determine how
the engine will ultimately be wsed.

53, One payload was orbited which appeirs
1o have included the fourth stage of the SL-12
launch vehicle. This eomposite spaceceaft per-
forrned siz maneuvers. Five involved in-planc
changes in the orbit while the sixth changed
the plane of the arbit, & mancuver which re-
i considerably more energy than an in-
plane change. Aside from testing the restart
capability of the enging, the ultimate use of
this payload is not clear.
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SOVIET SPACE LAUNCH VEHICLES
(See Figure 6.)

L 556 Family. The 55-6 surface-to-surface
missile, st launched i August 1957 and
subsequently deployed as the Soviets first
generation  intercontinental ballistic  missile,
hns bees used in numersus space events with
a variety of payloads and is still used octen-
sively as the first and second stages of the
SL-3, 5L, and SL-6 launch vehicles.!

2. The 5L-3 uses the 558 booster and has
a third stage referred o as the "Lunik™ stage.
This Iaunch vehicls has been used for direrl-
ascent launeh stiempts 1o the meon, fn manned
misgiens {Vostoks 1 through 6), and i early
photoreconnaissance flights. These missions
were subsequently taken over by higher per-
formance hoosters, Sinee mid-1967 the SL-3
has breen used only for metscrological satelfite
launiches from Phsetsk. However, Cosmas 589
{launched on I8 December 1970) is the firse
af & new senes of payloads launched Ly this
system. The SL-3 is eapable of placing about
000 pounds in g 400 m, eircular ochil from
Pleseisk

3 The SL-4 uwses the 556 booster plus a
third stage named the “Venik” stage. Tts first
suceessful launeh was from Tyuratam in No-
vember FOE3, careying o photoreconnaissance

'The SL-1, 2, 5, and 18, all members of e S5.6
family, are ne loager wied The §L-1 probably was
uged to prhit Sputniks 1 and 2, The SLo% was used to
ochit Sputnik 30 The SL-5 was essentially an 513
with n pestartabile fagrih stage ned was associabed wilh
aaly twa Lieachies, The SL-10 was the 55-6 wilh a
eestarbable thicd stage and was used to arhit Folyots
1 and 2

satellite. It has since been employed esten-
sively at Tywratam to orbit the manned Vosk.
hod and Seyuz vehicks and their womanned
precirsads, and at both Tyweatam and Flasetsk
o orbit pholoreconnaissance satellibes. The
SL-4 was also wsed to orbit the unrmanned
Styuz-class vehicles which performed the
autornatic rendezvous and docking experi-
ments (Cosmos 188 and 183 s 1967 and
Cosrmos 212 amd 213 in 1968}, The 5L-4 can
put up to 15000 pounds into low-carth orbit,

4. The S5L-6 5 an 504 with the addition
of 2 fourth stage capable of delivering about
15000 pounds of throst. This fourth stage,
with the payload, is ploed in a near-earth
parking orbit. Following a ecast period, this
stage i ignited and injects the payload into
a highly elliptical orbit or on a lunar or
planetary trajectory. The system was First
launched in October 1960 and resulted in a
failure of a Mars mission. This vehicle has
baea wsed for interplanstary and Tunor probes
antd o place Molniva cormmunications satel-
iles i orbit. Until 19 Febrwary 1970, when
& Molniya was launched from Plesetsk, all
the launches had come from Tyiaratam, The
sule of the SE-8 in interplanctary and Junar
misgions probably has ended, with the SL-12
ussuming that role

5. SL-F. The 51-7 is & two-stape lannch ve-
Tucle that uses a modified 55-4 medinm-range
faallistic missile as its Fest stoge P]u_-x A mesar
second stage. The second stage develops a
Uuuat of 24,000 pounds. The lamch vehicle




A4

Fogare. &

Family of Soviet Space Vehicles

Planstery
Lurar [prkiog)

Loaar (Gir. ki) High Res Aecn, Matrip
Spulrik L5510 Vaskad Tord 13
Vailok Sewt 1AK-LEE B
Llew Res Recen.  TEAM K
Ektran
wasrzkgoal Csmoes 102,125

Spaaie 1,37 MO-ROEE LB

Spatnik 3

HAEE B

Scimtilic

1

was first tested in October 1961 but was nol
successbul until March 1562 when Cosmos 1
was orbited from Kapustin Yar, Since then,
the S1-7 has been used to orbit son-recover-
ahle non-scientific satellites from Plesetsk and
seientific satellites from both Plesetsk and
Kapustin Yar. The S1.-7 can place about 1,000
pound inoa Tow-earth orkbik

6. 508 The S5L-8 is a two-stage launch
vehicle that uses a modified 55-5 intermediate-
eange ballistic missile as its first stage and
a new second stage having a multiple restart
capalility, This vehicle was first Tunched in
August 1964 and has been wsed [rom both
Tyuratam and Plesetsk for vertical probes,
navigation satellites, seientific satellibes, nnd
ELINT seconnaissance missions. The SL8
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is capable of placing about 3,000 pounis
inte near-casth orbit when lsunched from
Tryurstam.

7. 50-5 The S1-9 was lasnched only foue
tmes in whal were believed to be feasibility
tissts of components and subsystems that were
later incorporated into the 5112 wehicle.

£ SL-I11 The SL-11 is used to orbit space-
croft associated with the sstellite intercepto
program, It consists of the same two slages as
on the 559 infereontinental renge ballistic

missila

g, 5002 The SL-12 launch wehicle—the
largest U Soviets have nsed--has a lift-ntf
weight of about 18 million pounds. Tt was
aged in a three-stape configomtion te place
the 37000 pound Proton 4 scientifie satellite




into a low-sarth orhit. In o fous-stage con-
figuration, it has placed about 45,000 pounds
in a low-carth orbit, The fourth-slage engine
has domaonstrated a restart capability that en-
mbles the Soviets to put about 14000 pounds
gy trajm_:lor}' o the moon and will allowe
them bt put about 6060 pounds into a syn-
chronouws orbit,

10, The payload capubility of the SE-12 1
adeguate for & varlety of earth-orbital, lunar,
and planetary missions. [t has been used in
tho Zond program, for the Luna 15706 snd
Tanokbod 1 IMIESIGTE, Far |_'.*I"<?'-I|:.H"-$ Lo M:Lf:, and
t put the Salyut vehicle in orbit. The SL-18'
development and use have been slowed sig-
nificantly by repeated failures {14 in the first
27 launches). Howewver, seven of the nine
latest lawnches have been suecessful, indicating
that the problems have besn solved. This
lavmch system i expected to be used for
future [unar and planetary missions, for earth-
orbital missions such as large space stations,
andl to place satellites in geosynchronous earth
ot

12. f-Vehicle, The Soviels largest space
Donster was st obesrved in December 1967
at the | complex at Tyueratam, This launch
svslem las been designated the J-vehicle. All
estimates of the wehicle's capabilities have

assumed conventional propellants and prob-
able state-ol-the-art engine technology.

13 The booster consists of four stages and
i estimated 1o he capable of putting about
275,000 pounds into low-earth orbit or ¥5,000

45

pounds on a lunar trajectory, We estimale
that the first stage develops a throst of 13 to
14 million pounds, the second stage 3.5 million
ponds, amd the thind stage 1.2 million pounds,
The fourth stage probably develops about
440,000 pounds of thrust, The total length of
the four-stage boostec is 253 Feet. When the
pavload {including escape tower) is added,
the length reaches 317 fect. The lift-off weight
probebly is-about 10 million pownds,

4.

Q'['h:; first actual launch attempt was
underfaken on 3 July 1969 and resulted in
an explosion which demolished the wvehicle
and heavily damaged the lawach pad and
immediate aren. This launch apparently was
intended to be an unmanned cireemlunar
fligrht with re-entry over the Indian Ocean and
rocovery in the Soviet Union, On 26 Juse 1571,
another effort to launch a “T-wehicle”™ also
ended in failure when the booster malfune-
tiomed  somme 30 seconds alter lift-olf, This
latest attempt appeared to be inbended pri.
marily ns 5 propulsion test rather than some
type of space mission.

15. Althongh there is no evidence of high.
criergy propellant facilities at Complex | at
Tywralam, we continue to believe that the
J-vehicle will eventually be fitted with high.
giergy upper stages which will permit it to
put about 550,000 povnds into eath orbit or
about 175,000 pounds on a lunar trajectory,
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SOVIET CHROMOLOGICAL SPACE LOG FOR THE PERIOD
24 June 1949 Through 27 June 1971

Sovier Lavrices
DaTe Deperation M isspan VEIIGLE DeeME
24 June 1RED Commns 26T Phiodomsoon naisance SL-4 Buecess
27 June 1559 Coamos 259 FPhotoreconnzissanas Sl-4 Suceress
3 July 19as B Fossible Lunar Frobe “J-Velicle™ Failure
10 July 1969 Cramag 255 Phitorecannaissanos SL-4 Partial
Succass
13 July 1963 Luna 13 Lasnar Lander 5L-1% Fartial
S‘LI:L'I:ESS
22 July 1869 Cosmes 290 Photorecenraissance 5L4 Sucoess
22 July 15 Moledps 1712 Communications 5L-6 Sucoess
23 July 1968 Mone Fossibly Cafibration SL-T Failure:
& August 1960 Cosmay 28] Engineering Test 5L-11 Unknawn
T August 1559 Faoed 7 Cireumliinar 21-12 Success
L3 August 969 Casmos 292 Mavigation S5L-8 Success
16 Auguse 1963 Cagmiss 203 Photorecoonalssance 5L Success
1% August 1963 Cosmes 294 Phatarcconnaissance SL-4 SuCcess
22 August 195 Cosmuas 285 Fassilile Calibration SL-7 Fatluare
28 August 1968 Cosmos 2006 Fhotarecormasssanes: SLe4 Sinconss
2 Epptember 1968 Commgs 207 Thotareenmmaiaanes: 14 Suceess
15 September 1965 Cosmas 268 55-4 Mod 3" 555 ICBM Sueeass
B Seprember 19659 Cogmag 99 Fhedoresannaisaanses SLad Success
3 September 18 Casnas 10 Laenar Probe SL-12 Failure
24 September 1959 Cagmas B Photoreconmaissancs Sl Sueoass
G Oetober 1869 Moteor 2 Met=orological SL-3 Sucoess
11 Octabier 1969 Sovuz A Maunned Flight SL-4 Success
12 October 1949 Soypaz T Mannied Flight SL4 Surecess
13 Oetober 1968 Soyur B Mznned Flight SL4 Hucoess
14 Owtnber D Intercosmos 1 Setentific SL-Y Bucoess
17 Oetober 1965 Cosmay 32 Photoreconnaissanc: SL-4 Huccess
18 {ctaler 196% Cosmay 303 Fassible Caliliration SL-T Specess
21 Octaber 196% Cosmos W4 Mavigatsan SL-& Failare
22 Oetaber 15649 Cosmos M5 Lunar Prabe SL.12 Fafluare
B4 Octoher 159609 Cosmps 306 Photoseronmaissanos 5L-4 Sucoess
24 Owtobor 1968 Crsmns 307 Pessible Calibration 5L-7 Suooais
1 Wovember F548 Mass Undetermined 5L-11 Faihare
4 November 1965 Closmos 313 Passibile Calibration SL-T Baeenss
1% Movember 1983 Casmos 9 Fhelamoornassance SE-d Hurreme
15 Movember 196H Caosenos 310 Fhotnsesaniaissance SL.-4 Success
24 November 1963 Cosmaos 311 Possibils  Calilwration 51T Spcovss

Faotaaee at end of tabls
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Dare DEstcnation Missanom
Nowvember 19060 Comisng 312 MNavigatinn
November 19469 Mama Engineesing Test
Drecomber 1959 Cosmes 313 Phalarecenpaissanos
December 1969 Cosmos 314 Passible Calilration
December 1960 Cimmine 315 ELINT Callection
Decemlber 1995 Cosnas 316 Pesible Enginetring Tost
December 1965 Cosnws 31T Fhotnreeonnaissance
December 1963 Inbereosnsos 3 Eelantific
Devember 1933 Mans ELINT

January 1970
Jamey 1970
Javuary 1870
Janaary 1870
Januagy [H70
_Iaru.'l:n.'!.I 1970
Fehruary 1570
February [570
February 1970
February 1970
March 1979
March 1070
March 1570
March 13T
March 1970
April 1570
Apcil 1570
April 1970
Al 197¢
Apil 1970
April 1970
April 1870
April 1970

Apid 1070
May 1570
May 1970
Jueme: 1990
Jane 1570
June 1570
Jume 1970
Jusise: 1907
Jume 1970
June 1870
Juse 1870

June 19730
July 1678
July 1870
July 1870
July 10
Apgast 1970

Casmes 318 Fhotorecon anissanos
Commne 319 Passible Calibraticn
Cosmas 320 Srientific
Cnsmos J1 Scientidic
Cosmas 122 Platoreconnaissance
Mone Possible Sesentific
Mome Laenar Proke
Cosmos 323 Fhotareconnsiseanos
Malniya 1/13 Cairnninications
Cosanas 324 Pemsibie Calibration
Gosmaos 325 Fhotoresprnaissance
Cogmas 126 Plotoreconmasssanee
Metear 1 Matearclogical
Cosmgs 387 Passibile Calibration
Commas 528 Fhotareconnalssance
Cosmas 120 Fhotareconnzissance
Casmas 330 ELINT
Cosmos 331 Photereeonnaissance
Cosmos 332 Mavigation
Cesmos 333 Phatareconnaissance
Crosmas 334 Passible Calibration
Caimas 335 Svivntific
Cosmies 356 Multipayboad, Passibly Communi-
343 catbors Rulated
Mebeor 4 Metearalogical
Cosmas 344 Fhatoreconnaisance
Cozmas 345 Fhotarecemnaissancs
Soyuz 9 Muanned Flight
Cosmns 348 Photoreeonnaissance
Cosmes 347 Possible Calibgation
Cosmns 348 Sesantifie
Cogns 349 Fholarecemnaissancs
Metear 5 Muteorabogical
Molaiya 1714 Commnunications
Commos 350 Phatoreconnaissance
Cosmns %] Possible Calibration
Cosnsos 352 Fhotarecomnaizsanee
Cosmas 353 Fholorecennpisaarcs
Mone Plwtoreconnaissance:
Crosmos 354 55-9 Mod 3
Cosimnea 355 Fhoterecomaissance
“FEP—SEERER

Launcs

VEHICLE Qurcome
5L-B Sucoess
GLel2 Failune
SL4A Saici
SL-7 Sucoess
Al-8 Success
SL-11 Unkewn
SLl-4 Swooess
SL-T Succnss
S5L-& Failure
o hHuccess
SL-T Success
3L-7 Sucerss
LT Success
SL-4 Bunress
SL-T Failure
5112 Failure
514 Suponsy
SL-6 Success
SL-T S
L4 Sucoess
SL-4 Burcnss
SL3 Suceess
SL-T Sicosss
SL-d Sireoess
L4 Suomess
sL-8 Suecs
Sled Sucress
SL-B Buecess
SE-d Suceess
SL-T Success
SL-7 Suereis
SL-8 Sucouts
SL-3 Saucoesy
SL-4 Success
SL.-4 Burcnss
5L Sureess
Sl Suoonsy
SL-T Suovess
HL-T Sucress
SL-4 Suenesy
SL-3 Suecess
ELG Buccorss
Sl-4 Sueeess
LT Hucesss
SL-4 Suwcopss
SL-4 Sucoemny
B4 Failuze
S50 [CTM Saccesas
5.4 Sneitas
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D DEsicHaTION Musanoe: ¥enicre Ourreome
T Auwgust 1970 Intercasmoa 3 Sciondifie SL-T Success
10 August 1970 Coamar 3506 Scientific SL-T Succog
17 August L1870 Vomus 7 Vers Lander SL-6 Sweors
15 Avgust LSO None SL-12 Progulsion Tes SL-12 Failure
19 Mugust 1970 Cosmos 357 Passible Calibration SL-T Buccess
20 August 1570 Cosanas 158 ELINT SL-3 Sueotss
22 Aupust 1970 Casmes 2549 Venus Lander 5L Failire
20 August 1970 Cosmog 360 Photorecaanaissancs SL-4 Sucoas
8 Beptesnbar 1970 Cosmas 361 FPhatareeonnaissan ce L4 Sueccress
I2 Septemlser 1970 Luna 16 Luomar Lander SL-12 Success
16 September 1570 Coamos 362 Tossible Calibiation SL-T Sueeess
17T September 1970 Cosmas 363 Flatoreconnaissinee SL-4 Suopens
22 September 1570 Cosmos 3684 Phatarecommaissancs SL-4 Success
25 September 1570 Coemos 365 559 Mod 3 559 10mM Suetngs
28 September 1970 Malnlya 1715 Communieations 8L Suconss
1 Octaber 1870 Cosrmas I6§ Fhotareconnalssance SL4 Suceess

3 Delober 1970 Cosmos 3657 Vadatermined SL-11 Tnknown
& October 1970 Cremos 368 Phetoreconnaissancs 5L+ Success
& October 1970 Cusmas 365 Posgible Calilration EL-T Sucoess
9 Oetabes 1570 Cosmos 371 Fhatarecamaissance SL-4 Sarcoess
12 October 1970 Cosmos 371 Nawigation SL-R S
L3 Dotoher 1970 Intercosmos 4 Scientific BL-T Success
15 Octaber 1870 Majear & Meteoralopgical 5L-3 Sucoes
16 October 1970 Cosmes 372 Fossibly Comnunications Relared SL-B Success
B Oulaber 1970 Cosmag 373 Satellite Interceps Target 5L-11 Success
M Oetabe: 1570 Tand B Circymlunar 5L-12 Succusis
23 October 1970 Cosmns 374 Eatullite Intercepior EL-11 Partial

Sucpang
W Oetaber 1870 Cosrmas 475 Satellile Inberceptor SL-11 Success
30 Qetober 1570 Cosmes 378 Fhatareemmaissance SL-4 Suopssy
I Movember 1974 Luna 17 Lunar Lander SL.12 Shooea
11 Movember 1670 Cosmes 377 Phatoreconnaiszznes SL-4 Success
17 Movember 1570 Cosmos 378 Schentilic SL-8 Succnss
4 Mevermnber 1970 Cosmeans 379 Mansuvesing Engine Tase SL-4 Sucoess
24 Movember 1970 Caseas 30 Fessible Calibrglion BL.T Tt}
27 Movember 1570 Molniya 1718 Cammunications SL4 Success
2 December 1570 Cremas 381 Scicatific 518 Sipconse
2 Decernber 1990 Casmog 352 Maneuvering Engiese Test Al-12 Sucoess
¥ December 1570 Crosmps 383 FPhatorecannaisance SL-4 B
I Diecember M50 Cosmas 384 Plhotoreconnaisance S[-4 Succos
12 December 1870 Cosmios  J85 Mavigation SL-8 SUsess
15 Drecember 1070 Cotmos 384 Fhatereconnaissance 514 Sricoess
I Diecember 1370 Cosmeas 54T ELINT 1.8 Success
18 December 1974 Canmios IR0 Bolentific 17 Swoens
18 December 14970 Comnes 389 Frobable ELINT 5L-% Supouss
23 Dwecember 1870 Malniys 1717 Cammunications SL-G Hucoess
12 Jamuary 1471 Casmas 390 Fhatgreonnalssines Sl-4 Suecnis
14 Jarwsary 1871 Casmins 391 Pessible Calibration SL-T Succes
B Jamary 1971 Mateor T Meteoralogical L3 Buiesresy

For—RECREL - R0a-N
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SoviET Lo
Date DeEnceaTIoN B0 YEncLe OErEME
my _[nnuary 1971 Cosneng 392 Photoreconnaissones Sl.-4 Success
2 |apoary 1971 Cogmngy J93 Pessible Calibration SL-T Socooss
i Foebruary 1971 Comnay 194 Satellite Intercepl Tarped SL-8 Suconss
17 Fehrwary 1971 Cosmaos 185 ELINT SLE Bt
18 Febousry 1971 Copmoas 394G Plaatorecannassanes L4 Sucoess
5 February 1971 Commos 397 Sabellite Interoamlar 5L-11 Unkeswwn:
20 Febhmary 1971 Cosmos JBE Manmuvermg Engine Test 54 Sceois
3 March 1971 Cagmos 059 Platreceonnaissancy SL-4 Succoss
5 March 1971 Mane Flatireconnaissance Sl.-d Falpe
§ March 1971 HMone Unknown SL-T Failire
I8 March 1871 Crmmues 40 Satellite Inbereepter Target S8 Buoerss
T March 1571 Crsmng 4] Ihotarecoanaizsanss SL-4 Sucowss
I April 1971 Cemmos 402 Undetemsinad SL-11 Unknown
1 April 1871 Crosnens 403 FPholoreconmaisssnas SL-4 L ]
4 April 1971 Conmos 404 Satcllite Faterceplor SL-L11 Unknawn
T April 1971 Coannes 405 Frobable ELINT 53 COOREE
14 Apgit 1871 Cosmes 408 TPhotareconigissanos L4 Suooess
17 Agpril 1971 Metear 8 Meteoralopical H1-3 Snonrss
19 Apcil 1971 Salyut Manred Station SL-1%7 Sioeiy
22 April 1971 Savur 10 Mnnrsed Flighi L4 Faihere
23 apcil 1971 Crmipos 407 Passibly Commmunications Heloted H1-8 Suopess
24 April 1871 Cosmas 408 Frssihle Calibratsan SL-T AT
28 Apcil 1071 Cosmas 400 Wawipation 5L-8 Suopsmss
o May [571 Cosmay 410 Phstorssarnaissance Sl.-4 Spooess
T Moy 197E Casmos 411- Multiple Satellitzs SL-8 Suooess
418
10 Maw 187EF Cenmas 415 Mars Probe SL-12 Failwne
16 May 1971 Cosmes 42 Fhatapeconnassance SL4 Suceess
1% May 1971 Commos 421 Paossible Calibratian SL-T Suoeees
1% May 1971 Mars 2 Mars Mroke SL-1% S
20 May 1071 Ciogmps 422 Navigatian 5L-8 Suopmss
BT May 1571 Crommuse 423 Passible Calibration AL-T S
28 May 1071 Croemos 434 Photorecoanaissames L4 Booess
28 May L0T) Mars 3 Mars Probm SL.12 Sucoess
289 May 19571 Cosmas 425 ELINT SL-5 Sacorsd
4 June 1871 Cosmag 426 Prabable Seientific SL-B Sucomss
i ]ual&' 1971 Sovaz 11 Munped }"|:i,ght sS4 Ended in the
death af 3
cosmonawts
11 Jume 1871 Coasmos 2T Fhodorsconnaissance SL-d Success
24 June 1571 Cosmea 425 Photorecormaissance L | Success
25 June 1871 Meme Photereconnaissance 514 Failure
26 Jume 1971 MNome Proputsion Test “J-Vehicle™ Fatlars

‘Far details of the 559 Med 3 program, see NIE 11870
24 Movember 15970, TOP SECRET, ALL SOURCE,

“Fowiet Intercontinental Attck Fospes™, dated
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