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SOVIET SPACE PROGRAMS

PRECIS

The USSR will continue to undertake space programs for a variety
of reasons:

— Supporting strategic military objectives by using existing mili-
tary space support systems, and by developing new appli-
cations.

-~ Enhancing the image of Soviet scientific and technical DTOWEss
by undertaking prestige space endeavors, such as manned,
tunar, planetary, and scientific progeams.

— On a lower priority, increasing the use of space for missions
with more immediate economic benefits, such as communica-
tions relay and earth resources surveys,

Currently, some three-fourths of Soviet activity in space {as meas-
ured by number of launches) is in support of strategic-military ob-
jectives. The strategic-military space programs have been generally
suceessful, while some of the civilian prestige programs have run into
major problems. Well over 90 percent of the military missions have
been successful over the past 6 years, but only some 75 percent of the
prestige missions have accomplished their objectives. Mareover, the




effort devoted to the strategic-military progeams las been growing
relative to civilian programs.

Military space programs, which continues to rely heavily on proven
military hardware, are extensive in scope. The major Soviet space
eftort in support of strategic objectives is the collection of intelligence
data by photographic and other satellite reconnaissance svstems. A
second very important area is communications satellites. Other pro-
grams include navigation, geodetic, and meteorological systems. The
USSR has developed a satellite interceptor and a fractional orhital
bornbardment system.

Performanee of military space svstems will improve as later genera-
tion spacecraft become operational. These are likelv 1o include tactical
as well as strategic applications. New svstems for warning, intelligence
collection, and communications are being developed

By contrast, Soviet manned space and ather prestige programs re-
quiring advanced technology have run into disastrous problems, and
the USSR has lost its coveted image of predominance in space. In the
prestige programs, problems have cropped up throughont the eyvele
of development and in many technical areas. These problems do not
result from inattention or inadequate effort. Rather, they seem to be
a consequence of inadequate design, fabrication, instrumentation, and
quality control, and of attempting to cover up, rather than to address
and solve, fundamental prﬂb]umx. These are lailures of rnt:hnn[ng}f in
the firslt instanee, but they are mere Fundamentallv failures of man-
agement inherent in the Soviet system.

In this situation, the Soviets have entered fnto more extensive co-
operation with the West to enhance the image of Soviet prowess in
space and Lo pain technological know-how. Soviet participation in the
Apollo-Soyuz Test Project {ASTE), which has heen entered into also
as one element of the broader policy of détente, will be handicapped
by secrecy and bureaucratic lethargy, but we believe that, as long
as détente is attractive, the Soviets will find ways to keep ASTP alive.
The USSR will continue and perhaps expand somewhat its program
of palitically-rewarding but relatively uncomplicated cooperative ven-
tures in space with countries ather than the U5,




We expect more manned Soyuz flights, and a continuation of Salyut
Hights, in near carth orbit aver the nest few years. We helisve such
advanced space endeavors as a manned lunar landing and a large
mamned space station continue to be Soviet objectives, but progress
toward them will be slowed by the weaknesses in the USSR's technical
and managﬂrial hase, and Lhc}-' are u:l]ikn[y ta he achieved until
the 18505, For the remainder of the 1970s, the Soviets will 2lso con-
duct varions vnmanned missions to the moan, Mars, Venus, and per-
haps Mereury. They could attempt a Jupiter ar Jupiter/Satum [yl
as early as about 1975, and a more ambitions series of Jupiter missions
in the early 1980s.

After a period of rapid growth in the 19605, Soviet funding of
space programs is estimated to have leveled off in the 1970s, and will
probably continue at approximately present levels for the next few
years. As ather elements of the Soviet economy make increasing claims
on high-quality technical resources, space programs—particularly the
prestige programs—may not enjoy their past favored position in com-
peting for these resources. But Soviet space programs almost certainly
will not suffer significant long-term euts in funding.
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THE ESTIMATE

. GEMERAL RATIOMALE AMD
EMPHASIS OF SOVIET SPALCE
PROGRAMS

1. I the early years, Soviet space programs
used hardware already available and relied
entirely on boosters developed as ballistic mis-
siles, Missions were predominantly  those—
such a5 the manned, lssar, and planetary
flights—that could be and were publicized.
Thers wore also ﬁq;:ig:::lfifl.t [agrams for ex-
ploration of space near the earth, { Figure 1,
opposite, porirays the E;l:rwih af the :|:|'l:|.|'ﬂr
Soviel space programs as represented by
their Flight  history. Current Soviet  space
launel {ﬁL:I vehiclas are shown in FI:[;ll.t'E 2
on page 10). This approach provided a serics
of space Hights that simuoltancously made
headlines, had a high probability of success,
and held costs dows, The clear intent, for
the most part, was to enhance an image of
Sowviet  scientific, techmical, and  military
PrOt eSS, ardd the sarlier missinges were a 1{.1’:5!'
element (o the growth of Soviet prestige.

2. 1m the mid-1960s, the Soviets broadened
their carlior approach by launching, for practi-
cal military and sconomie uses, satellites that
were mech more widely based in technology
anel ul’er_:q":n'-;:.‘- Some of those pIrOETRmE, such
as those for communications and weather re-
porting, were nol amenalile to extensive pub-
licity. Some conld not be publicteed at 21—
such as those for phetographic and ELINT
rEoannRisianog, racar r_-nlihmlmu. :i:tln:::rl::r![:-l-
ing satellites, and prowding navigational sup-

port. These satellites continued to use mili-
tary bonsters that had been well-proven; well
aver 10 percent of the missions have been sue-
cessful in the past six vears. Since the mid-
1960 the majunty‘ ol Saviet sprace lannchies
have been For satellites with military- and in-
teligence-related  missions, with the result
that tnday some three-fourths of Soviel ae-
tivity in space {as measured by number of
launches ) supports the USSR strategic mili-
tary abjectives. These programs are currently
being supplemented by newer programs now
in (he development eyele—such as a radar
reconnaissance satellite and what may be a

" high altitude surveillance spacecraft,

3 Imoorder to move bevond their earlier
publicized successes in space, the Soviets had
ke Late 1960s (o develop larger and more
complicated space boosters and spacecraft.
This new hardware had serious performanes
problems, and Soviet preslige programs conse-
quently did not move forward as expected.
Only sorme TS percent of the prestige missions
have achieved their ohjectives in the past six
vears. The US was ot the same time suc-
ceoding in its advanced programs—especially
Apallo—with the result that the USSR lost
its carly image of predominance in space.

4. Im addition to its strategic military and
prestige aspects, the Soviet space effort has
had economie objectives, bot w0 far these ap-
pear 4o have a much lewer priority. The pro-
grams that provide eccnomie benefits do zo
for toth military and civilian wsers
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5. Sovied expenditores far space programs
reflect these priocitics and years of prowth.
Total Sevict annual spending for space s esti-
mated to Bive jocceased from the equivalent
ol about S800 million n 1960 t0 the equiva-
lent of whout 35 billion i 19710 The growtl:
af the militanestrategle share from alou: 13
percent of the tofal in 1960 o about 40 per.
cent taday reflects the growing importance
of strategic programs? For the most pas,
strategic-military systens bave osed existing
hardware and techmology in standardized pay-

"'The estimated Sowvist apace costs given liess in-
clode the cosgts of ||.;,|r|']l4||'.ir|:1 lrunch apcraliond, oon-
struction of Focilitios, tracking and data acquisition,
adminisivation, and research and development for
fath military andgd efvilian programs. These cosls rog
resent the cost of produeing similar syslems in the
Us. Cemsralized cost models were used, which ar-
bibate US develapmental practices and technigques
ta the Sowiel systerns. This there are major uncer-
taintsey i the abeolute costs of the evarall Sowlet space
peogrm, and these values should be used with can-
lioe:. We have far mose confideace in the averall
trenids

Tevised estimates of the pace snd timing of Sovist
Fpace programs, necessitated by the stretchour of
same major elements of the Sovied effort, have 1o-
subted o a samewhal lower estimate of aneual oot
laws than in the past The steelchoul has' heen
anly partially bolanced by Sovict davebapment of
same puograms | peadetic, radar reconnatssance, and
photogrphicrelated b nit previoasly estimated  zndd
by higher lauech rates (bwn Salyat-clas satellites
and daor Mate probes in 1973 ), The estimates appear
higher, however, becawse they are now expressed in
EiYE dullars, mepresenting an mflstion of soane 20
percent over 1968 dollars wsed previewsty,

"There & much sveslagping and sharing of lard-
ware, Ffacilities, aisd outputs betwesn smilitary and
civillan components of the Soviel spacs programs,
Al applications  progeems—ior civilian o evilitary
tesers—use military  boosters, bases, and pemonpel
The alloeation of rossurcss to milieary ar eivilian
programs g this Estimate &5 bawsd on whether »
similar program in the US would be funded goder
the Degartment of Defease or MASA, axonpl in the
case af Malniys apd Metewe satellites, whase easts
have Qe divided 35 milslsey, 3 civitian, The sl
eatin rlows nol nttempt to estimate just low moch
it actrally funded by the Suviet Mizistiy of Defenss:

bonds amid hoosters and thus cost less rer
lanneh than the publicized sestams, Many o
the publicized systems—such a8 Salyut and
Lunokhod—have  wsed hardware and tineh-
nolagy which required heavy investment in
research and dn:-uelnpm-;;:nl.-"

6 Anvwal  Soviet space  lawnches  have
Ieveled off at elose to B7L levels of some
B launches a year, and estimated annual ex-
perditures bave remained dose to the equiv-
alenl of about 38 billion. By far the largest
aenul onstlays since |97 l—about $3 billion—
bave been for man-related programs {givil and
wiilitary § and the associnted boosters. Salyut-
class space siations have absorbed the greatest
pestion of this total, The nest fargest outlays
were for existing photographic and ELINT
reconnnisaance programs, which absorb about
one-third  2s much, followed i order Ty
planetary, lusar, and easth applications peo-
A

Il PROGRAMS IM SUPPORT OF
STRATEGIC OBJECTIVES

7. The majer Soviet space effoct devoted to
rrilitary and strategic ohjectives, involving
some 40 launches & year, i3 the collection
of inlelligence data lrom other nations and
areas of the world through the wse of re-
connatsiance salellites. A second, very im-
purtant aren s the continuing development
and maintenance of relisble commimications
satellites. Additional major strategic roles are
mavigalion support for Soviet ships and the
coibection of worldwide weather data

Reconnaissance

8 The Soviets have several types of satel-
lites for the collection of photographic amd

Yaevesal mocent prestipe efforls Tave been quite
akmensive, oompared Gy ostrabegie s b wctividies.
Phe  Subyut, Afass i, ...uﬁ. re estimnted
o have eosl ooy b order of LimT ns mich per
bsuueh sy 0 photamconnaissance satellite,




plectronie data, and they are waorking on a
pewe cadar satellite systesn, The photapraphic
FCCOTIEH BN EREE SR wse] ben Iﬂ'l_‘p trinek
of foreign wdlitary Torces and installations, as
well as Tor close maonitoring of crisis situations
such as e J:':l.kin.lm:l."ll'lf_]i-.‘m conflict in 1971
anid the latest Mideast war, during which the
Soviets [aunched 6 photorcconnoissance satel-
lites in 17 davs. Since the satellites have rela-
tively shore life times, aboit 30 are nonched
each year. Such frequent launches provide
flexilvility, because the mssion targeting can
ke optimized tor specific targets, and a satel-
lite can be recovered after a short pesiod with-
out giving up coverage. But the relatively
small amount of Flm carried in each mission
limits coverage and the rapidity with which
previously unknown developments can be
identified. Moresver, the resolition of the
sensprs-—even on the high-reselution system—
may limit the usefulness of the imagery for
detailed bechnical intelligence. Soviet photo-
graphic reconnaissance satellites are expected
to improve in resclution, and perhaps in film
recovery [exibility, in order to meet require-
ments to cover Communist China, crisis silu-
ations, and-—above all-—TI5 weapons develop-
ments and compliance in strategic arms agres-
ments,

9, Sawviel ELINT setellites are more clearly
understoed  than in previous years. Seeond
generation ELINT satellites now monitor pre-
dominantly acean and coastal areas, Third gen.
eration ELINT satellites—still in developmen-
tal testing—are now used mostly over lamd
areas, bub are expected to be used mostly
over ocean areas in the future, These sarel-
lites appeat to be shle to conteibute directly
tn detecting and, in the case of the most
modern system, [ncsting Toreign naval ships.
B oreover, they smonitor varioes early warning

radars. Major snticipated advances inchede ex-
[::u'uj.r_-r_:l poverage and refinement aof the tech-
nical data that they collect oo radar tacgets

a0 as to dmprove identification and technical
amalysis

10, The Soviels in the past Few yoears have
been festing o rader rocennaisance sotellite,
The -5|_1rl;|;v|:;|_1lﬂ wses a side-looking ractar that
ean delect large surface ships, such as aie-
croft carriers. Thiz system has a potential
for providing targeting data to combatants
at sea. The combination of data from such a
system with data from other ssusees, such as
ELINT satellite data, woutd be hichly uselul
in tacgeling antiship missiles. The flight tests
of the radar satellite to date more than likely
gepresent developmental work, as opposed
to qualification of an operational system,

djﬁut the Soviets probably will attempt
to develop a version of this satellite that eould
be used operationally to obtain information
on small ooean areas, and may be able to do
w0 by the 1975.1977 period. If the Soviets
choase to develop a more capable radar re.
connaiszance satellite or = rader surveillance
satellite for broad continuing ocedn coverage,
it probably could not appear until later.

Surveillance *

11. The characteristics of a2  satellite
launched in late 1972 aad of another launched
early in November, 1875, suggest the Sovicts
IMRY T0W be warking on 2 |:|ig|!l altitude, sur-
veillance-tvpe  satellite. The  most  logical
cheice of mission—based on our perception
of Saviet needs and the probability that the
Syviets have conducted missile launch detee-
tion experimenti—would be 2 system for

a4 mreeilianes sabeliite provides beowd, wide-range-
ing, nnd continuiug o frequent- coverage of a partan
of the carth, A reesseasssance satellive, on the ather
hand, provides limited cowersge of a small srea af

the earth, and may ot do ose frequently.




detechion of missile launchos. Howewer, until
wr better undecdand  this [IFOETRE, WE ke
ot alde Lo gmage its true mission, s signebi
e, or ils e schedule In any case, we
lrotieve that the Soviets will develop and in-
irocduco early warming satellites, Other areas
ol possilile Sovier advances inchude oo sur-
veillance {with greater coverage amd Jonger
mission fines thas the radar reconmaissanes
system now under development ), detection of
nuclear detonations, and SICINT surveillanee.
The latter two types of satellites would work
best in high alutude orbils,

Communiceations

12, The Sovicts have in the past few years
greatly expanded, in space and on the ground,
their use of satellite systema for the relay of
communications. The use of the Molniya I
high aftitede system hag expanded with the
:|Ew€prrlcnt of a Moscow-Washinglon  hat
line

!

15 Each Molniva 1 satellite has a limited
relay  capability, and & large deplovement
of satellites is reguired to fulfill the above
funelioms in addition to growing el eom-
munications requirements. We belicve that
Miodnige & satellites, now in the eardy op.
crational stages, will eventually take over the
bulk of Soviet civil and military satellite com-
munications and provide orders of magnitude
increases in sateilite relay capacity within the
USSR, Tactica] applications might appear by
the 19751977 pericd. When the geostationary
satellite Statsionar hecomes operational, per-
haps b about 1975, it will fernish another
mijor fovel of cnmmumications snpgpart

J.lju -I..Il‘.'\' -<'.;|-.| vinls ]Iil'\'\CJ ﬂ]bl:l Elﬂljlﬁ!r'(:(l ox-

tensively small satellites that prabaldy store

copaaanicbions until they are “dumped™ o
i :\;!lm:ifi-:: CEHRSLITCET,

Weapons Support
15 Oher lypes of Soviet satellites sopport
thezplovesd woapons svsloms

C

3

= The Sowicts have refied, at [east in part,
on the mapping capalilities of their satel-
tite reconnaissance camerss for geocdetis
data [or targeting mizsiles, Over the last
fow vears, the Sowiets have deploved
optical sites at warious locations in the
[JS5R, and at research sites in Antarcticn.
One purpese of these siles i acourate
tracking of & series of satellites specili-
cally developed for geodetic purposes

—Spcc[:l[ satellites are also ysed ; targels,
probably for the ctzn!r'i;l'c:.!mtf

2

- Wenther safeilites—named in the Meteos

serics—eollect  meleorological  informa-
tion, presumably from all over the world.
The intormation was pn’_rhabl:.-’ first ro-
coived by military installations, but the
Seerct Hydroneteoroiogical Service now
recoives weather data for eivil use,




Weapons

LG The USSR has developed 7 satellite in.
terceptor and o fractione] orhital Bembasd.
ment system (the 55-2 Mod-3),

- - - w - &

I7. The mumber of launches per year in
support of strategic goals hus leveled off in
the 1570s, after o vapid growtl in the 1960s,
While these systems will continie to cojoy
the same prioritics as the mililary WD
systerns, the peneral level of launch activity
s not expected toopick up in the 18705, in
fact, the prospects are that, as satellites Froe
in capability (mere time in orbit and more
film time per reconnaissance mission, for cx.
ample}, the number of military space launches
may decline while the number of active satal.
lites dn orbit will grow, New military ap-
plications and systems will continue to he
developed, howevar, in the areas of recon.
naissance, surveillance, communications, and
weapons support. These are likely to include
tactical applications. The total effart in torme
of rescurces expended is likely to remain
abumut the same,

HLECOMOMIC APPLICATIONS

18, Altheugh Soviet activities in space have
had relatively little influence on the Soviet
coonomy, the potential economic benefits
have grawn. Tt is probable that eurrent oce.
nomic applications will continue and that new
enes will be introdeced, The future extent
and vijfue of these applications of gpace tech-
nolagy, however, are not clear, The Soviets
are likely to utilize satellites even more ex
tensively 45 & means for IMPTOving Commis-
chtions, predicting weather, and studying
earth resourees. The Soviets may try to utilize
cconmmic applications—especially earth e
sources studics—in their relations with less
developed wations.

I8, The potentially most rewarding area is
the wae of satellites to conduet studies of the

eartl’s surfaee and its natural resources, This
has already been done 1o a cerlain extent in
the manned program, and may have been
dome a5 well—to a very limited degmee—with
# special serdes of photographic-reloted satel-
lites. Such studies have application For, omong
other objectives, focating new misers]l de-
posits, understanding eacthguake phenomena,
and identifying fishing areas and the effects
of pollution, They also can be used 1o survey
forests, nrable land, CEOPE, Waler resources,
and to upgrade estimates of natienal ce.
sources, The Soviets probably have also used
photoreconnaissance satsllites o provide in-
Formation of the breakup of ice in the northeen
80 routes,

20. Satellites uwed in support of strategic
goals alse play an importast economie role.

— Weather ohservitions based on satellite
date are more comprehensive and timely,
and cover greater geopraphical areas,
than ground facilities. Satellite data
are espectally wseful to agriculture and
shinping as well ng in wirning of sewvere
storms. The Soviets clearly are following
the West's lead in this ares and will con-
toue to use wealher information fram
non-Soviet sources ag well s their gwr,

— Communications  satelliles provide
such less expensive means of relaying
long distance  communications @ all
forms, and are particularly attractive
within the USSR, where the distances
batwesn setiled arcas—especially east
of the Urls—are great. About &0 prizr-
cent of the country is nerth of the US.
Canadian baorder, and in MARY jireas
severe winter wealber precliudes the use
of most grownd basad relay systems. The
Soviets have been using relav satelliles
Far }'c.xrsE-

j“"u axpect the velume
of data to incredse in the e 10} VEATE,

R e A o




Current Family of Soviet Space Launch Vehicles®
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cspecially as technieal conperition with
other nations Lronws,

2L There has heen scam evidence of spin-
off of Soviet space technalogy into the civilian
coonoimy. There is growing emphasis on the
use of space—as well 45 space technology—in
the economy, but the one example toued
0 far (some medical applications) is not sig-
nificant. The Soviets clearly are trying, how-
ever, We expect to see some cxamples of the
utilization of space technology in the civilian
goonomy  over the next 10 years, bul the
secricy surrownding the space program will
limit this process mare than in the West,

I'V. PRESTIGE PROGRAMS

22, Although the strategic, economic, and
scientifie applications programs contribute to
the image of the USSR a: 2 modern and tech.
nologically advanced nation, this eeputation
rests Jargely on the highly publicized sue.
cesses in their early manned space, lunar,
and planetary programs, Soviet accomplish-
ments in these sreas, however, relative to
the US, have been steadily less impressive
sinee the mid-1960s. AL the same tme the
US suceesses in space—especially the Apallo
and Skylab programs—have enhanced the
L% image, & very poer Soviet record has con-
tributed to the decline of theirs. Soviet leader-
ship in space is no longer the accepted public
jutbgment, as it onee was, even in the USSR

23 The USSI thus is in a difficult position,
Civen the earlier successes, it canmot afford
to allow the US to appear to become pre-
dominant in all areas of space endeaver, yot
it cannol now compete with the US because
of severe technical and managerial limitations.

4, The Soviets have :!II-:-.:::[)te:d b miadntain
&n aurs of swocdss about their SpNlCE Program
by esapgerating the success of their ventures
anel by playing down ar ignoring their failures,
Even internally, they have shown a 1_|_~|'|.;]:::|:.r_;:r-

o try o leapfrog failoses in onder 1o push
on. Only in the most abvious of cases, such
as the cosmomauts” deaths in Soyuz 1, have
they admitied difficultios. In order to enhianee
this image of success, the Soviets wse the
Cosmos name o cover maost aspects of their
space programs. Where the mission is not
alwious, the spacecralt is given a number,
and the announcement provides little or no
informalion a5 to its mission. This system of
nomenclature has been wed to cover not
only military-relatad lavnchings, but also fail.
ures a5 well. It has created an image of an
active, successiul program, when in fact there
are many problems, Even in programs which
are open, and where it would seem desirable,
or at least harmlozs, For the Soviets to release
technical information, they have been histor
ically reluctant to de se, This reluctance stems
parily Erom the Soviel practice of seeurity
and compastmentation, and partly from a de-
sive to hide therr Hmitations.

Problems fo be COvercame

25 The prablems plaguing Soviet manned
spacs, lunar, and planstary programs during
the past fow vears have appeared largely in
just those progeams which were trying to re-
furbish the Sovie: image and to advance the
frontices by using new space launch vehiclas
and spacecsalt, (S=e Figure 8, opposite ) The
prablems crop up throughout the eyele of prro-
graw developimeni—in planning, design, ma-
teriady production, test, snd evaluation—and
in general program management.

26, That these problern areas are so praTva-
swve 85, i general. & result of the fact that So-
viet techmology ligs the West, in most of
the areas related o space activities, by some
Fve years dn partrenlan, the probloms stem
from the manner in which Soviet Spee
programs evidved Early Soviet suceesses,
ie boosters, which wers
waturieed nuclear weapons,

using I:l.r_]’.l! Ty IECY
el 1 CETTY L]




dicd g Torce the waicly development of v
proved boosters with Bigh cnergy upper stipges
apid of the lightweighe, small size technology
that the S developed. These advances in
prapulsion, clectromics, and malesials, which
eharacterize LS programs, now furnish the
basis for the U5 lead in prestige programs

27, Limitations ot each stage in the de-
velopment cvele, and in many technologries,
Lo PI'III'I'I':J rll{' [Jfr!l_llﬁ'llls I:PF II'II:J Sﬁlvift Pl’ci!igf"
space progruns, boet design lmitations are
certainly fundamental, These are best ex-
amplificd by problems in Soviet spacecraft.
From the Legnming their spneccraft desipns
have heen  oversimplified, and they have
fatled to develop separate redundant systems
Loy |‘.-rfr'\r'|.|.!|.=: alternatives for :inHiEIH: emergen-
cies, howviet  spacocealt  are I'.'rll.l]{:]}' o
siructed, have limited instrosmentation; and,
for manned vesicles, refleal litfle concorm for
crew comfort, Ewven after many yewrs, Lhe
Zpviets stll use outmoded technology, and
their techniques and materials have become
a:L:Ld-::quat._- far the (:LHHE_J]I:JC tnsks now b-eing
attempted

28, But the designers hove to use the tech-
nabepy ad materials available. In this con
text, Flighs basdware must be dilferentiated
from |<'I|>III:I|.':-|:| eqipment. Soviel seientists
liave o high degree of compe-
clopmg, advanced  technology

andd angieees

tenc i de

ftems  in the laboratery, bot productios
ibamg [respeently lack the guoality of oniginal
singlo-picee hardware. Lack of quality eontral

ehirim crops up spoeiticatly in So

R TSl (LT ¥ ||r1||_|i;i-;'.-\. whicl
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thas 15t push whead fn hish
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that allow the
pevigitesd,

camcsis af tailures 16 be |¥Ei-

) The Sewviets’ relalive bick of refined in-
strumentation @ determmine the caose of Bl
ures—together with inadequate quality con.
trel—are tlie PTENT PEASDNS that L"i'.||11;|:||1:x i
fligin test programs have bad repeated fadlures
Liofaee sncegsses are achioved. The SL-12/13
space boastor, ased dor the Salvut bonches
and the Mars probes, weot through o scries
of faileres hefore it hecome teliable Teoap.
poacs that grousd tostiog bas tended to e
mare of o pafno-go alfaic with potestial [ail-
s undiscoversd  untib actusl
I'I:'g_ht Thta sesalls tnan “oman Il-:-.n’."Hll.g" cflect,
mowlach the salution of one problem only
reveals anather, The Soviels are now attempt-
g toccorreet this situation with fageroved
telemetry systems and procuement of more
simeiilation |'||||i'||1||4,=n:. |3ust thl:'}' are late in
ddoing 50

FETAIR I'lf;

I In addition o the profblems of design,
fabrcation, and test instoementation, prasl-
lorny sl Ul i 1 management and contral
of the spaceflight itsell. These are mibst ape
|‘:-.IhL'I.-r e ||'|i'u'|||':"'! r|1i'i‘1|r:-|'|:.'—P|'c\-|_‘m|jlj-' Llcl'_'nl.ljl:'
of ther seupe and eomplesity snd thelr re.
Auireiient doc quick resglotion of problems

A1 Limitations

thet prrosreim i

so lound far back up
cment ladder fram space-
wadionss 10 i wery diffieolt in the
b o mebroelues: e tvpes of ]jrl:ll_|-|||;_'tir.'|ll
or radically new inaterials indo cxisting Facili-
L, Dt dhis Bad 1o be done iF the Soviet Space
ity cxpirrl heyond the [ew
al dedicited fasilities with the top
al cngieers i workers, Compeusnd-
suppporing mduskries nde-
fieate din perovi e e s equipment, pars,
il aelsionaad telmiien] L
angapdyomo the WS3E, Soviet proh-
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ment concepls and techniques wsed in the
Waest,

22, More fundameniafly, they hive Failed
te miake the Soviel space peogram work as
wedl gz it should because thiey had fo work
within the Soviet system, For example, Soviet
management 15 aften done by committes
Memlers are from varions parts of the Soviet
power structure, they appenr to each ather as
approximate equals, and thare 5 no apparent
mechanism for the enforcement of solutions
once 4 probiem is recopnized and resplved.

4. The Soviets are cestainly aware of the
darmiage thet failure to solve these problems
does to their national image. There 8 evidenee
that extensive basic research supports the
space elfort, Mansed space, lunar, and plane-
tary programs receive the hest support from
the techsics] institutes, snd they have been
generously funded, The failures thus have not
come as 4 result of dnatiention or inadequate
effort. Father they seem to have been 2 conse.
quence of attempting early on to continge o
achieve success with minimum effart, and to
caver up, rather than adequately to address
and solve, fundamental problems. These Fail-
ures are {ailures, in the fist place, of tech.
aology, but more fundsmentally they are fail-
ures of management inherent i the Soviet
system.

Cooperation in Space Programs

34 The problems the Soviets have en-
countered in their manned space programs
have caused them to be increasingly mere
open in their approach to space efforfs that
do net have a strategle impact and o logk
mare  favorably on cooperation with other
courtties, With the examde of the US bofors
them, the Soviets have released pictures,
models, and wctual hardware st an increasing
rate. This trend las Been a function of Incregs-
ing numbers of cooporative programs, of e
need Felt by Soviet scientists fo demonstrate

thesir competence, and of the priwing sophisli-
cation of the ANCFRITC Porson T:!gﬂl’(lill!.: Spaoe
mtters

Ha. The first US-USSE nprecowent on co-
nperation in SJEICE WS for m;,dmnj_:l_' of weallier
date and was areived at in 1982, bt the US
received little Sovict data wntil the Jauneh of
the Meteor 1 satellite in 1969, Actual excharge
of dnformation has aleo Jagpged in other areas
covered |.l:f' mprecments, such it ina Inng Eer
due joint review of space bislagy and med
Cime, and ik erraim ml’_lptr.ﬁ[[l:ln in the L"!n']'.l:.U!'E-
tian and use of outer space. The thaw in Bast-
West relations owver the past few years has,
however, reduced the political barviess to co-
oparation.

3d. The US-USSR agreement on coopera-
tion in space, sipned at the Mescow Summit
m May 1572, to eonduct 5 test dacking mission
in eaeth orhitin July 1975, marked & new fevel
af potential cooperation. As the Apollo-Sovies
Test. Project (ASTF) is now  conceived, a
US-designed docking mechanism will be i
dalled on & docking module which will alsa
serve as an airlock and transfer conidor be-
bwcen the US and Soviet spaceeraft. During
the docking pedod which may lust as loag
as two deys, the crews will visit ezch athers
spacecralt and perform a few experiments.

J7. Sech ecooperative activilies in space
misst appesr attractive to Moscow fora varisty
of reasons:

—As a part of the broader policy of détente,
the ASTP and other cooperalive agree-
ments are indications of esasing Fast.
West tensicn,

— The ASTE profect contributes to the pub.
lic image of Suviet technolagival equality
with the US by sugeesting that, despite
1fie absence of manned o expeditions,
the TS50 is on o seientific and technical
par with the US in its spoce programs

“SECREF 13
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Spaon programs in generad are o swebject
uf i leb-ancde propilie oderese, and eo-
aperative petlvitics promote a favorable
image of (i USSH o moneenl,

— The US is the source Irom which the 5o
viels can learn o great deal in terms of
sciontific, techoologicsl, and managerial
knewe-how, a0 that they con attempt to
close the pap hetween the space pro-
grams of the two countries, The USSR
absn fngs behind other Western countries
i|| TrxaEt III "II'{:‘]C‘ ATLRE,

8. Mevertheless, the Soviet decision 1o ens
page in the project probably was contested,
and approved ondy when it could be demon.
strated that it held more advantages for the
RSN There were cortainly strong argoments
in tiee Mremlin againgt such an undertakine,
as wall as the wsen! cxtensive bureancratic
prebloms of resolving poficy questions among
divergent scientifie, industeial, military, and
political interests, Cooperative sctivities wosl
appear unattractive for at least some of the
following reagnns:

— The USSR remams sensitive about -dis-
closing mosy of the details of ity space
programs, which semain clgssified in the
USSR, largely because of the elose linlk-
ages between the military and civilian
space afforks.

— They are aware of their techaical shost-
comings, reluctant to cxpose them, and
rifuctant to risk poblic failure in such
um']-.’!rhl.]clllgs._

— If the ventore 35 o soccess, eredit will
have 4o be shaved with politica] cnemies.

358 These hureawcratic problems have oot
been lﬁ'is:'.ll:ljl.‘i.l b they have |_'||-:rc|.:,' lreen
pieshied it the background. Moreover, the
teczhnical and  mamagerial problems  expen
enced by thi Soviets in their space [y e
i Eeneral, and o the Salval mission in -

ticalar, will nol be sobeed easily, Al these
prohiles will crop o te peesent paactiosd ol
stivcles i achicving agrerment, aml in neting
achedules ol poals, Bk owee Lol ASTT
stens fronn détente, and ax long as détente
is atfracthve, the Sovicts will find ways to keep
ASTE alive, The speeifie praldems will have
te b worked throwgly, and the Seviet leador-
ship will cerdainly sec bo it that ASTE pots
the necessary priocities in terms of techoieal
and munagerinl taleat.

40, Morcover, even though there still arc
problems with e Soynz spacecralt, Soyuz
techmology is no longer at the forefront of
Soviet space researcho Tt s the Salput amd
eelated programs which are mest in trouble
in the USSE, net Soyuz. The Soviz program
i v over six veass obd, and Soeuz 12 rotested
soine of the old approaches. In addition, the
ASTF mission plan and hardware development
have been steadily clanged to take technies)
and managerial pressuee off the Sevicts. The
mest impartant pew hardware development in
ASTF is the decking module, and this is the
respongibility of the US The Sowists thus
are taking minimum risk to achieve maximum
gain

41, 1f Bowviet-U5 cooperation goes beyvond
ASTF to more advanced projects, the Soviets
will be pressed closer to the limits of their
technical and manzgerial talents, Tt is likely,
however, that the Soviets will learn from the
75 as they go, keep the projects within theis
capabilities (or altor them as necessary), and
cpntinue 1o benedfit as much as possible [rom
L5 know-liow aod world publicity while giv-
ing a minrnmen fooretorn, Unti] they ean wider
liske major pew projects suecessTully on thed
owd-—anel their technology to do Hhis 5 now
at least five years behind that of the US—
the Sovicts necd 4 US goaperation Progean
ter help bolites their technology and prestige,
and will eontinne to promote such coeperation




#E Tnaddition o its dealings with the U5,
the USSE has in the past suught, and continees
ta seek, space couperstion with other pon-
ocomrnists stiates:

— The extensive Franco-Soviet program, in-
cliding placement of 2 French beer re-
flector on the moon, i one such offort
Apain, political as well as scientilie con-
siderations were important,

—=The USSR has been .l!l.rn:'l'.rrl:,' cng:}g&d
in cultivating scientific snd political tHes
with [ndiz. A forrlnn:ming Soviel profes
to launch an Indian scientific sateflite in
1974 wiill serve fo Further that end.

— The Saviels also are beginning eonperi-
five programs with the European Space
Fesearch Organization [ESRO), West
Cermany, and Sweden, These offorts are
still small bat are likely to grow. It is
quite possiblc that cooperative efforts
with still more nations will begin in the
future,

43, The USSR cooperation dn space has
aisa ancluded ventures with the Warsaw Pact
nations, beginning in the late 1960s, These
stacted ay technically trivial efferts at publie
relations, but recently have grown and have
emliraced gther Socialist nations as well. The
averall effort now s 1o the point that specific
satellites —named in the Intercosmos series—
are launched in eooperative projects. Elawen
of these launches have ooewrred This effort,
to, has political, as well as technical and prube
hie relations aspects, although there is less
potential Soviet gain in conperation with Pact
nations Lhan with the West, Nonetheless, we
expecl the effert to eentinee for the Foresee-
able future st abowt the corrent level.

44, The ovtlonk for cosperation in general
i for o contisaation of the trend that has seen
Pl Soviets hagoanse r{:a-s:'ng}:,- open with
respoch o spaee activities, incloding the han-
dbing of their pwn space program and their

dealings  witly  other  pations, Cawaperalive
ebforts with cowntrics other than the U, ps
weoll as with the US, will giitionie ane e
pandd o some deares o e fafire, We do oo
|N.‘1it"vt. hﬁlwcw:r. 1Bag the USSE will try to
mnidertake truly complex spice proprams with
conntrics ather than the TS, The wost alone
of majer space cffprts limits the partivipants,
and the US iz the anhy nation with a ro jeu
space program of patential pse i the LUSSH.

Prospects for Prestige Progroms

43 As has bees noted above, the Soviets
ave: hindered by the fact thal the USSE has
ool greated the necessary technical and man-
agerial base to keop up with the US in the
prestige programs. These Hmitations will fur-
ther delay schedules for manned spoee sta-
tigns, manned lunze landings, and planctary
capleration

Manned and Related Spoce Stafisns

46. The disastreus Salyat 1/ Sovuz 11 mis-
sion, which ended in thie death of three cosmo
mauls, and the thrad successive Failures of ather
Salyut type spacecraft lave set the Sslyut
[Frogsrim back at least twn VEArS [nw:gliga.
tioms carried on Szlvut 1 oselwded earth re-
soUrces selveys, aibronomical shudies, medical
and |J|'-r|'-’ﬂ;il:a| studies, a:l.l"."l-.’t-iplitr-.ri-;; anid mete-
orlogical investizations, ard other seientilic
cxpariments, These were de,._g.;.“.:[ to best L
feasibility of the station for & variety af uses
Salyut 2 way different from Solywt [ had

a larger area
ol selar arrass. While the Soviets could de-
velop and operate separete civil and  mill-
lary spnon statlons, as micht be 5||_|_1|!':|=-_l:.|.:|;i
by Salywt | acd 2, it seoms equally likely that
the compotition for space resources miphi
an amalgsmation  of

eventually  result i

TR TR
47, Albangh o snccesslul ASTP wall shore
U e Sovicl space imape oo some extent, i
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will met dn fact demansteale Soviet technical
paraty with the US @ meenoed gpace flashit.
The: Hoyur iz o genant frem the early
to mid-19G0s Soviet technology. While it is
heing mcdified as well as possible, it is primi-
B -.":\c:lrrllmrud [3F] .|"I.|_'n-0||q_:|. Al a]ﬂmuﬂ]: the
Soviets touted Salyut as the doorway to
manned orbitaf spaceflight in the FOT0s 8 i
technically far behind the US Skylab, and.has
v ta fly a whally successful mission. We ex-
pect to see continuing Salyut missons, to e
solve Soviet problens in manmeed space sta-
tions, over the next couple of years. We also
eapect b see more manned Soyue space Hights
with specific, Limited objectives that can be
used to demonstrate an op-going Soviet capa-
bility  before ASTP. Thereabler Salyul will
prabably be the focus of Soviet manned space
Might until about 1977, and pechaps longer,

48. A persistent theme in Soviet public
statements and literature has besn that inter
mediate (Salyot) size orbital stations will be
used to buoild a larger station by linking
micdules in orbit. But before this can be done,
thare mre severs technical problems to be re
solved which reguire additional developmental
advances and sobstantial overall improve-
ments in systems relizbility. With aptimum
speed and success in resolving these problems,
a manned station of Salyut-like linked mod-
ules, maintaining successive 69 man crews
feor saveral months at & time, could be in opera-
tion by 1960, Soviel perflommanee to date does
nat, however, engender confidence that these
problemes will e resolved soon enowgh to mest
that date

Space Shutile

49, Some Soviet space officials have ex-
pressed interest in @ US-type reusable space
shuttle and have indicated o desire for such a
progeeie. Tul the USSIL is many vears [rom
pchicving such a shuttle—so far in fact that

weir conmil predict when o repsable shoattle of

the LS type might appear, The electronies,
matorials, sl system test problems are be-
yoned Sowict capabilitics now, Any attempts
1o buiild a reusable shuttle would be plagued
Ty proldems. Between now and the 19505, the
Soviels will continue to use forry spaceeraft
andl existing lasunch wehicles, But the Sovicts
also may itrodace slmr:rﬂ]'t anvd for booster
components that are reusable after a fashion,
caull the combination a “space shuithe”, and
claim another space first. A desire to redoce
the cost per launch and the Sovict commitment
B 0 mmsenaeestl SpECe slalion Pregeim may m kl,:
development of a truly reusable shuttle at-
tractive to the Soviets during the 1530z,

Unmanned lunar Explorction

1 The Soviet pnmanned lunar progeam—
almost completely precmpted by the Apollo
program pricr to iks termination—is expected
to continge at its current low level Tor several
years, The suceess of the twe lunar rowvers,
Lunokhods 1 and 2 might peompt the So.
victs to try more ambitious unmanned lunar
wentures. These flights—such 25 a dual mis-
sion of a rover and a sample retormn payload—
rrlighi SECIEF 1T the med-1970s ll_'ii.r'lg fwn 5L~
125, Such lunar missions as the Soviets attempt
will allow more eomplex missions and ad-
vances in scientific exploration, as well as op-
portunities to demonstrate technical DR
tenee. The low level effort will grow as the
Soviets make progress loward  their own
manned lunar landing. -

Manned Lunar Londing
a1 Itstill appears that the Soviets will make
an cllost o land men on the moenn and return
thenm, Bog the failures, long sfippage, and ap-
parent low pricrity connected with the pro-
e make it unlikely that a specific schedule
exnsty. The firning of a manned Tanar mission

hingos on the sucoess of If the

]lillllll’.'llﬁ over the nest few years ane




successlul, and  the Soviels attach a high
pricrily ti thi= pragrim, A manned lomar mis
sion could still take plae by the end of the
19705 Bt any major {ailures -:;-TE

will almost certainly push the mission into the
19805, The present prioritics appear fo em-
phasize the development of manned space
stateons,

Plonetary Explorafion

52, The tmpact of the planctary and lunar
cfforts in the early space pregram were
enormous, They intensified the Teelings that
the Soviets were the dominant space power
in the late 1950: and early 1960s, As the US
program  developed, however, Soviet deep
space [eats had relatively less impact on the
world. After 2 long series of failures and
partial failures, the Soviets, during 1978, f:il'lal.l}'
achieved a landing on Venus with a spaceeraft
which transmitted multiple measurements that
ceuld be read and interpreted.

53 MNew spagecraft were lawnched toward
Mars in July and Augost 1973 by the SL-12
launch wehicle, The higher cnergy reqguie-
ments of the 1971 Mars window compounded
the weight problenes, and the Soviels decided
to splil the missions and use separate landers
and orbiters; thus four vehicles were sent on
their way to Mars, rather than two as in 1971
The 18973 launch window to Mars invelves stil]
grealer launch energy requirements and ap-
proach velocitics than those in 1570 Because
of thus, the Soviels may forego the 1975 win-
dow, but will probably use the 1977 window,
which will have less stringent encrgy reguire-
ments than the 1975 window.

5. The 516 and Venus spacecraft can be
wsed throvghoot e 19705 to support & variety
of Venus missiong, It is more likely, however,
that the Soviets will use twe 51.-12. The Soviets
have  discussed  Venus  upper  atmosphere
probes using balloons, These maght; be within
the present Soviet L':l.[:-:|.|:-||il}' and I1'|:ig|'|t [Tl

during the launeh windows aver the halance
ol the decade. A public relations type attempt
at o Venne swinghbe with flyby or impact on
Mevewry, could De seeomplishad next year.
A sigmificant scicatific ventore to obizin scien-
tific data D|-4;.|;.,-|I_,||,.- will nal oocer biefore the
1976 Eench winddow.

55. The Sowviets have shown some inferest
in explocation of the auter planets. Tt a vse-
ful payload requires a more capable launch
veiele, such ﬂ‘t ar the 5L-12 with
high energy upper stagesT e haz not
been  flown 5|.;|:cm.'sfu]|1_.- and an upgrar.!-:l:l
S5L-12 has vet to be lavnched. Attemgts at
a Jupiter or fupiter/Satuen Elyby wsing one
or more high energy stages on the SLe12
could start about 1975, assuming early and
snecessful testing of sueh stages. The Soviets
might ke ready o attempt a series of Jupiter
missions in the eacly 1980s using] L_S

V¥, FUTURE PRICRITIES

56, We expect the Soviets to continoe their
prestige-related programs at about their pres-
ent rate. These programs will continue to be
canstratned by Soviet techpical and mana-
gerisl limitations, but the Soviets will con-
tnue lo try toowork around fhese problem
areas, borrow From the West, and—if neces-
cary—iry 1o leapfrog them. We also expect
the Soviets will continus to develop new ap-
plisatioms and programs to support military-
strategic objectives, We do not expect Soviet
rnitations to ba as serious in this area becaose
they use technology closer o the state of the
art. Further, we heliewe that the Soviets will
introdure satellites that will be much more
uzeful in the economic ares, so that by the
late 19705 ane early 19805, this clement of
the progeam will become much larger than
|-t ij tml.:l".'. l'I:‘IH_": ':'I._Il"'l:lltlﬂ 15 ”'IIIH Il:ll' o Can-
tinueel high effort in the military progroms,
wilhe dmproved prericrmance; o continnation
of present effonts in the prestige space pro-
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eriaens (althooph pralably with greater sec
cossl andd sime shilting of resourees to pro-
arwene willy anore economee retun,

a7 Ax i -::-h;e'\c'livr.-. g, theere will
e an increased necd for o advieced  tech-
|'|n;:|||1g:u_ such as !|L5_;|| rnery propulsion and
neledr power sources, [ wearly all missiog
arcis, Generally, this sdvaneed  teehnology
weill Tore sl Frestl ane .-.u'uppnrt aof iI1i]il5ll'}' Sira-
legire applications. Sigaificant results of this
techirnlogy will include extension of gpace-
craft life and development of more multi-
sensor—an:d  malti-function—satellites,  The
imgroved  performance  mberent i these
changes may lead to 2 redoction in the
annual number of Soviel space launches,

5. There is little doubt that there has been
and will continue to be economic pressura
1o reduce the respurces put into some aspects
af Sovier space programs, We have evidence
thint th s wome distllosionment with the
Hoviet manned space program, And com-
plairts have been heard that space spectacu-
lars deprived the military of much-needed re-
sources. [he new Five Year Plan in 1570
catled for greater emphasiz on space applica-
tions—oommunications, navigation, and earth
resonrees programs—ahich wsed proven hard-
ware and had & demonstrable economic re-
turme But perbaps sven more :iL'l'l]_'.lMlﬂl'ltl}', the
new plan relied heavily on the application
throughout the Sovier economy of techno-
logivs] improvements in produectivity to keep
the economy growing And this requiced a
much greater input Lo the economy of the
snphisticated  cguipment and human talent
that heretolore were being devowred by the
SQRCE O, A natural CONESE Ui af
these developments wis that Tunds for some
pEOEraInS were ol as easily available s in
the st and some programs were stretched

anl, We bieli W, lvorweower, that economic con-
strivints bave not seriously affected the scope
and tuming of the space programs; these have

Teen amel will b msch mare subject o tech.
mieal ad scsapgerial constraints;

549 Mased on cuwrrently abservable progeams
and the asswgtion that there ane progrnms
in the early stnges of developient that are
unkndven Bo ns, we bieficve that spr:mling far
Soviet space programs will continne troagh
1575 at—or shightly  below—the 18T1-1875
lewel Therealter the Sovicls can support an
active and vigorous space effint, and Entro-
duce several new progrns each year, with.
mut excending the current levels of expoendi-
tures. Only iF the Soviets contemplate very
gxponsive new propgrams—:anch &g 2 manned
sars landing—-would ceonomic considerations
be likely to play & decisive role. Bul such pro-
arams are unlikely in 19705, pelmarily for
technical reasons.

0. On the ather hand, Soviet a':lps.:;c i
wrams almost certainly will not suffer signifi--
cant long-term cots in funding. The Soviets
Toave o deep, wide-ranging conmmitment to the
exploration and use of space, Soviet leaders—
from Secretary  Brechney to Academy of
Zeiences President Keldysh—have repeatedly
stressed the importance of space from both
an ecopomic and o setentific standpoint. The
lomgterm nature of the commitment is evi-
deat from the broad nature of the applica-
trons Praprams- bodh  economic and mili-
tary——anel [rom the high priority accorded
space research facilities. And speee activities
are consistently among those major accom-
plishments which the Soviets like to recite
o state eeeasions as demonstrative of socalist
suceess, [nosm, the Soviets have Meu]agicnl.
natinal, and strategic commitments to Space
setivity that transeend  the economic and
seientific rationales they often ecite. Conse-
quently, it s likely that the tetal offost—
military and eivilian—will continee at about
the current lovels




“SEERE-

8L The space industry has lost some of ity
favorsd position vis-3-vis other claimants in
the economy who are pow in eloser competi-
tion for budget allocations. The growth in
the space programs that cach year look a
large share of the techniea] resources of the

USSE will net take as lirge a share in the
future. Some of the incremental resonmees
previcusly devoted to the space programs
each year, during their period of rapid grawth,
caninereasingly be used elsewhere in the
CCONOmY.
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