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SOVIET SPACE PROGRAMS 

. PR~IS 

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

- Supporting strate~ military objectives by using existing mili
tary spaoe support systems, and by developing new appli
cations. 

- Enhancing the image of Soviet scientific and technical prowess 
by undertaking prestige space endeavors, suah as manned, 
lunar, planetary, and scientific programs. 

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

Currently, some three-fourths of Soviet activity in spaoe (as meas
ured by number of launches) is in support of strategic-mi1itary oh• 
jectives. 11ie strategic--military space program.s have been genetally 
successfu.l, while sorne of the civilian prestige progra.r:ns have run into 
major problems. Well over 90 peroent of the military missions have 
been successful over the past 6 years, but only some 75 percent of the 
prestige missions have acoomplished their objectives. Moreover, the 
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effort devoted to the strategic-military programs has been growing 
relative to civilian programs. 

Military space programs, which continues to rely heavily on proven 
milit.ary hardware, are extensive in scope. The major Soviet space 
effort in support of strategic objectives is the collection of intelligence 
data by photographic and other satellite reconnaissance systems. A 
second very important area is com.munications for intelligence and 
warning and for military command and control. Other programs include 
navigation, geodetic, and meteorological systems. The USSR has de
veloped a satellite interceptor and a fractional orbital bombardme.ot 
system. 

Performance of military space systems will improve as later genera
tion spacecraft become operational. These are likely to include tactical 
as well as strategic applications. New systems for warning, intelligence 
collection, and communications are being developed. 

By contrast, Soviet manned space and other prestige programs re
quiring advanced technology have run into disastrous problems, and 
~e USSR has lost its coveted image of predominance in space. In the 
prestige programs, problems have cropped up throughout the cycle 
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, fahrication, instrumentation, and 
quality controL and of attempting to cover up, rather than to address 
and solve, fundamental problem.s. These are failures of technology in 

the first instance, but they are more fundamentally failures of man
agement inherent in the Soviet system. 

In this situation, the Soviets have entered into more extensive co
operation with the West to enhance the image of Soviet prowess in 
space and to gain technological 1cnow-how. Soviet participation in the 
Apollo-Soyuz Test Project {ASTP), which has been 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 kcep ASTP alive. 

The USSR wil1 continue and perhaps expand somewhat its program 
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of politically-rewarding but relatively uncomplicated cooperative ven
tures in space with countries other than the US. 

We expectmore manned Soyuz flights, anda continuation of Salyut 
flights, in near earth orbit over the next few years. We believe such 
advanced space endeavors as a manned lunar landing and -a large 
manned space station continue to be Soviet objectives, but progress 
toward them will be slowed by the weaknesses in the USSR's technical 
and managerial base, and they ate unlilcely to be achíeved until 
the 1980s. For the remainder of the 1970s, the Soviets will also con
duct various unmanned missions to the moon, Mars, Venus, and per
haps Mercury. They could attempt a Jupiter or Jupiter/Saturn fly-by 
as early as about 19751 anda more ambitious series of Jupiter missions 
in the early 1980s. 

After a period of rapid growth in the 1960s, 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 other elements of the Soviet economy malee 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 cuts in funding. 
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THE ESTIMA TE 

l. GENERAL RA TIONALE ANO 
EMPHASIS OF SOVIET SPACE 
PROGRAMS 

l. In the early years, Soviet space programs 
used hardware aJready available and relied 
entirely on boosters developed as ballistic mis
siles. Missions were predominantly thOS&
such as the manned, lunar, and planetary 
flights-that could be and were publicized. 
There were also scientific programs for ex
ploration of space near the earth. ( Figure 1, 
opposite, portrays the growth of the major 
Soviet space programs as represented by 
their flight history. Cunent Soviet space 
launch ( SL) vehicles are shown in Figure 3 
on page 12. ) This approach provided a series 
of space flights that simultaneously made 
headlines, had a high probability of success, 
and held costs down. The clear intent, for 
the most part, was to enhance and image of 
Soviet scientific, technical, and military 
prowess, and the earlier missions were a lcey 
element in the growth of Soviet prestige. 

2. In the mid-1960s, the Soviets broadened 
their earlier approach by )aunching, for practi
cal military and economíc uses, satellites that 
were much more widely based in technology 
and objectives. Some of these programs, such 
as those for communications and weather re
porting, were not amenable to extensive pub
licity. Sorne could not be publicized at all
such as those for photographic and EUNT 
reconoaissance, radar calibratioo, inten:ept
ing satellites, and providing navigational su~ 
port. These satellites continued to use mlli
tary boosters that had been well-proven; well 
over 90 percent of the missions have beeo suc
cessful in the past six years. Since the mid-

1960s the majority of Soviet space launches 
have been for satellites with military- and in
telligence-related missions, with the result 
that today sorne three-fourths of Soviet ac
tivity in space ( as measured by number of 
launches) supports the USSR's strategic mili
tary objectives. These programs are currently 
being supplemented by newer programs now 
in the development cycl~uch as a radar 
reconnaissance satellite and what may be a 
high altitude surveillance spacec:raft. 

3. In order to move beyond their earlier 
publicized successes in space, the Soviets had 
in the late 1960s to develop larger and more 
complicated space boosters and spacecraft. 
This new hardware had serious performance 
problems, and Soviet prestige programs conse
quently did not move forward as expected. 
Only sorne 75 percent of the prestige missions 
have achieved their objectives in the past six 
years.1 The US was at the same time suc
ceeding in its advanced progr~pecially 
Apollo-with the result that the USSR lost 
its early image of predominance in space. 

4. In addition to its strategic military and 
prestige aspects, the Soviet space effort has 
had economic objectives, but so far these a~ 
pear to have a much lower priority. The pro
grams that provide economic benefits do so 
for both military and civilian users. The com
munications ,satellites, for example, are used 
for military and intelligence purposes as well 
as in a common canier role. 

' For a summary of tbe successes and fallures of 
Soviet space Jaunches, by program, for tbe yean 
1968-1973, see Section I of NIE 11-1-73, .. Soviet 
$pace Programs (Supporting Ana1ys1sr, dated 20 
December 1973, 'ileF seeftD'f, ALL SOURCE~I _ _______, 
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5. Soviet expenditures for space programs 
reflect these priorlties and years of growth. 
Total Soviet annual spending for space is esti
mated to have increased from the equivalent 
of about $800 million in 1960 to tbe equiva
lent of about $8 billion in 1971. 9 The growth 
of tbe military-strategic share from about 15 
percent of tbe total in 1960 to about 40 per
cent today reflects the growing únportance 
of strategic p.rograms.8 For the most part, 

• The estimated Soviet space cosu gfven here in
elude the costa of hardware, launch operatiolll, con
struction of facilities, tracking and data acqwsition, 
adminJstration, a.od research and development for 
both milltary and civllian programa. These oosts rep
resent the cost of produclng similar systems in the 
US. Generaliz,ed cost .modek were used. which at
tribute US de~opmental practioes and t.ecbniques 
to the Soviet systems. Thus there are major IJD081-

tainties In the absolute cosu of the overall Soviet space 
program, and theae values should be u,ed with cau
tion. We have far more confldenoe In the overall 
trends. 

Revfled estimatei of the pace and timlng of Soviet 
space programa, necessitated by the stretcbout of 
some major eletnents of the Soviet effort. have re
sulted in a somewJiat lower estlmate of annual out
lays than In NlE 11-1-71. Tbe stretchout has been 
only partla]ly balanc:ed by Soviet development of 
tome programs ( geodetic, radar reconnaissance, and 
photographic-related) not previously estimated and 
by bigher launch rates ( two Salyut-clus satellites 
and four Mara probes In 1973). 11le estimates appear 
higher, bowever, because they are now espreaed In 
1972 dollars, repn!S81lting a.o inllation of some 20 
percent over the 1968 dollan used In NIE 11-1-71. 

• There is much overlapplng and sharlng of hard
ware, facilities, and outputs between milltary -and 
civilian components of the Soviet space programa. 
Ali applications program,-for dvilian or mflitary 
~ mflitary boosten, bues, and penonnel. 
The allocation of nllOUrC8S to military or c:ivilian 
programa in this Estimate Is bued on whether a 
similar program In the US wouJd be funded under 
the Departn,ent of Defeme oc- NASA. e1tcept In lhe 
cue of Molniya and Meteor satellites, whole oosts 
have been divided % oulitary, ¾ ctvilian. Tbe allo
cation does not attempt to estimate just how much 
Is actually funded by the Soviet MJnistry of Defeme. 

7 

strategic-military systems have used existing 
hardware and technology in standardiud pay
loads and boosters and tbus rort less per 
launch tban tbe publicized systems. Many of 
tbe publicized systelDS-6ucb as Salyut and 
Lunokhod-have used hardware and tech
nology which required heavy investment in 
research and development.• 

6. Anoual Soviet space launches and esti
mated expenditures are estimated to have 
leveled off at close to 1971 levels. (See Fig. 
ure 2, opposite.) By far tbe largest annual out
lays since 1971-about $3 billion-bave been 
for man-related programs ( civil and military) 
and the associated boosters. Saly:ut-class spaoe 
stations have absorbed the greatest portion of 
this total. The next largest outlays were for 
existing photographic and ELINT reconnais
sance progra.ms, which absorb about one-third 
as much, followed in order by planetary, lww:, 
and earth applicatiom programs. 

11. PROGRAMS IN SUPPORT OF 
STRATEGIC OBJECTIVES 11 

7. The major Soviet space effort devoted to 
military and strategic objectives is · the collec
tion of intelligence data from -Other nations 
and areas of the world through the use of 
reconnaissanoe satellites. A secood, very im
portant area is tbe continuing development 
and maintenance of reliable communications 
for intelligenoe and warning ,at tbe national 
level and for the command and control of 
deployed Soviet military forces. Additi.onal 

• Severa! ?eeent presti¡e efforls have been quite 
expensive, oomparecl to strategl.c support activides. 
The Salyut. Mars probes, and TI' -OS are e.flimated 
to bave c:ost on the arder ol .lO times .. much per 

launch as a photoreconnalllla satelllte. 
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major strategic roles are navigation support 
for Soviet ships and the collection of world
wide weather data 

Reconnaissance 

8. The Soviets have severa! types of satel
lites for the collection of photographic and 
electronic data, and they are working on a 
new radar satellite system. The oto phic 
recon.naissance systems 

1 land are used to....,_ee_p------:-tra---,,--0.,..----,,-0,-rei-..,..,gn--

militaxy for~ and installations, as well as for 
close monitoring of crisis situatioos sucb as 
the Pakistan/lndian conflict in 1971 and tbe 
latest Mideast war, during which the Soviets 
launched 6 photoreoonnaissance satellites 
in 17 days. Sinoe tbe satellites have relatively 
short life times, about 30 are launched 
each year. Such frequent launches provide 
flexibility, because tbe mission targeting can 
be optimized for specific targets, anda satel
lite can be reoovered after a short period with
out giving up coverage. But the relatively 
small amount of film carried in ea'ch mission 
limits coverage and the rapidity with which 
previously unknown developments can be 

identified. Moreover, the :resolution of the 
sensors--even on the bigb-resolution system
may limit the usefulness of the imagery for 
detailed technical intelligence. Soviet photo
graphic reoonnaissance satellites are expected 
to improve in resolution, and perhaps in film 
recovery flenbility, in order to meet require
ments to cover Communist China, crisis sitn
ations, and-above all-US weapons develop
ments and complianoe in ,strategic anns agree

ments. 

9. Soviet ELINT sateUiles are more clearly 
understood than in previous years. Second 
generation ELINT satellites now monitor pJ"e
dominantly ocean and coastal areas. Tbird gen-

TCS 8890U-73 
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eration ELINT satellit~till in develo_pmen
tal testing-are now used mostly over land 
areas, but are expected to be used mostly 
over ocean areas in the futnre. These satel
lites appear to be able to contribute directly 
to detecting and, in the case of the most 
modern system, locating foreign naval ships. 
Moreover, they monitor various early warning 
radars. Major anticipated advances include ex
panded coverage and refinement of the tech
nical data that tbey collect on radar targets 
so as to improve identification and technical 
analysis. 

10. The Soviets in the past few years have 
been testing a radar ,ecormaissance satellite. 
The spacecraft uses a side-loolcing radar that 
can detect large surface ships, sucb as air
craft carriers, and appears to support Soviet 
strategic air defenses ( PVO Strany) . This sys
tem has a po'tential for providing targeting 
data to combatants at sea. The oombination of 
data &om such a system witb data from other 
sonrces, such as ELINT satellite data, would 
be bighly useful in targeting antiship missiles. 
The flight tests of the radar satellite to date 
more than likely represent devek>pmental 
work, as opposed to ualification of an o 
tional system. 

3.3(h)(2) 

But tbe Soviets probably will attempt 
- tc-0-----..----ev- elop a version of this satellite tl.at could 

be used operationally to obtain infonnation 
on small ocean areas, and may be able to do 
so by the 1975-1977 period. If tbe Soviets 
choose to develop a more capable radar re
connaissance satellite or a radar surveillance 
satell.ite for broad oontinuing ocean coverage, 

it probably could not appear until Jater. 
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Surveillance • 

11. The characterlstics of a satellite 
launched in late 1972 and of another launched 
early in November, 1973, suggest tbe Soviets 
may now be working on a high altitude, sur
veillance-type satellite. PVO Strany semos to 
be responsible for this satellite. Tbe most 
logical choice of mission-based on our per
ception of Soviet needs and the fact that the 
Soviets have oonducted missile launch detec
tion experiments-would be a system for 
detection of missile launches, However, until, 
we better understand this program, we are 
not able to gauge its true mission, its signifi
cance, or its time schedule. In any case, we 
believe that the Soviets will develop and in
troduce early warning satellites. Other areas 
of possible Soviet advances include ocean sur
veillance ( with greater coverage and longer 
mission times than the radar recorinaiuance 
s~tem now under development), detection of 
nuclear detonations, and SIGINT surveillance. 
The latter t"wo types of satellites would work 
best in high altitude orbits. 

Communications 

12. The Soviets have in the past few years 
greatly expanded, in space and on the ground, 
their use of satellite systems for the relay of 
communications. The use of tbe Molmya 1 
him altitude system has expanded with the 

• A 11UrVeillance Mtellite p.-ovtclee broad. wtde-rang
lng, and continuous or frequent coverage of a portion 
of the earth. A reconnalllanoe aatellite, on the other 
hand, providm lb:nited coverage of a smaJl atea of 
the euth, &Dd may not do 10 &equently. 

TOP~ _____..-¡ 

./ 
9 

6.2(d) 

Qn increase in the support of major spaoe 3.3(h)(2) 
, and possibly with use on some balli.stic 

missile submarines. 

13. Each Molniya 1 satellite has a limited 
relay capability, and a large deployment 
of satellites is required · to fulfill the above 
functions in addition to growing civil com
munications requirements. We believe that 
Molnlya 2 satellites, now in the early op
erational stages, will eventually take over the 
bulle of Soviet civil and military satellite com
munications and pTovide orders of magnitude 
increases in satellite relay capacity within the 
USSR. We also e:: additional military 
componenbi I l3.3(h)(2) 
to be major users o ~ cated channels with-
in the overall Molniya system. Tactical app1i-
cations might appear by the 1975-1977 period. 
When the geostationary satelllte StatsiDnar 
becomes operational, perbaps by about 1975, 
it will furnish another major level of com
munications support. 

14. The Soviets now have also deployed ex
tensively small satellites tbat store communi-
cations un .. toUL.m~tc_, 
consumer. 

Weapons Support 

15. Other types of Soviet satellites support 
deployed weapons systems. 

3.3(h)(2) 

- One series of satellites transmit the kinds 
of data we would expect from a naviga-
tion satellite in support of d lo ed bal- 3 -3 (h)(2) 
istic mi.ssile submarines 

TCS 889084.73 
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.- The Soviets have relied, at Jeast in part, 
on tbe mapping capabilities of their satel
lite reconnaissance cameras for geodetic 
data for targeting missiles. Over the last 
few years, the Soviets bave deployed 
optical sites at various ]ocations in. the 
USSR ( including SRF space mission con
trol sites and PVO sites), covertJy in offt
cial installations in foreign countries, and 
at research sites in Antarctica. One pur
pose of these sites is accurate traclcing 
of a series of satellites specifical]y devel
oped for geodetic purposes. 

- Special satellites are also used by the 
PVO as targets for the calibratwn of 
ABM radars and/ or for training exercises 
and to check oul certain satellite com
mand and control systems, for interceptor 
satel1ites among others. 

- W eather sateUites,-na.med in the Meteor 
series-colJect meteorological informa
tion, presumably from all over the wor]d. 
The information was first received by 
military installations, but the Soviet Hy
drometeoro]ogical Service now receives 
weather data for civiJ use. 

Weapons 
16. The USSR has developed a satellite in

terceptor and a fractiona1 orbital bombard-
ment system ( the SS-9 Mod-3) . ..... 1 ---~ 

3.3(h)(2) 

TCS 889084-73 

3.3(h)(2) 
6.2(d) 

~f tbese systems, tbeir implications, 
:::; future development are treated in 
NIE 11-3-72, "Soviet Strategic Defenses," 
dated 2 Novem~ 1972, 'fOP Sf!Cfll!:T, ALL 
SOURCE, and NIE 11-8-72, •Soviet Forces 
for Intereontinental Attack, • dated ?.6 October 
1972, TOP SFlABli!~, ALL SOURCE, c=3.3(h)(2) 

1 respective]y . 

3.3(h)(2)• • • • • • 
17. The number of launcbes per year in 

support of strategic goals has leveled off in 
the 1970s, after a rapid growtb in the 1980s. 
While these systems will continue to enjoy 
the same priorities as the military weapons 
systems, the general leve] of launch activity 
is not expected to piclc up in the 1970s. In 
fact, the prospects are that, as satellites grow 
in capability ( more time fn orbit and more 
film time per reconnaissance mission, for ex
amp]e), the number of military space launches 
may decline while the number of active satel
Jites in orbit will grow. New military ap
p1ications and systems will continue to be 
developed, however, in the areas of recon
naissance, surveiUance, communications, and 
weapons support. These are liJcely to include 
tactical applications. The total effort in teffllS 
of resources expended is likely to remain 
about the same. 

111. ECONOMIC APPLICATIONS 
18. Although Soviet activities in space have 

had relatively little influence on tbe Soviet 
economy, the potentia1 economic benefits 
have grown. It is probab]e that current eco
nomic applications will continue and that new 
ones will be introduced. The future extent 
and value of these applications of space tech
nology, however, are not clear. The Soviets 
are likely to utilize satellites even more ex
tensively as a means for improving communi
cattons, predicting weather, and studying 

6.2(d) 
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earth resources. The Soviets may try to utilize 
economic appllcations-especially earth re
souroes studier-in their relations with less 
devéloped nations. 

19. The potentially most rewarding area is 
the use of satellites to conduct studies of the 
earth•s surfaoe and its natural resources. This 
has already been done to a certain extent in 
the manned program. and may have been 
done as well-to a very limited degre&-with 
a special series of photographic-related satel
lites. Such-studies have application for, among 
other obfectives, locating new mineral de
posits, understanding earthquake phenomena, 
and identifying fishing areas and the effects 
of pollution. They also can be used to survey 
forests, arable land. crops, water re.,ources, 
and to upgrade estimates of national re
sources. The Soviets probably have also used 
photoreoonnafssance satellites to provide in
formation of the brealcup of ice in the northem 
sea routes. 

20. Satellites used in support of strategic 
goals also play an Jmportant economic role. 

- Weather observations based on satellite 
data. are more comprehensive and timely, 
and cover greater geographical areas, 
than ground facilities. Satellite data 
are especially useful to agriculture and 
shipping as well • .in warning of severe 
storms. The Soviets clearly are following 
the west•s lead in this area and will oon
tinue to use weather information from 
non-Soviet sources as well as their own. 

- Communications satellites provide a 
much les., expensive meaos of relaying 
long distance communications in all 
fonns, and are particularly attractive 

within the USSR, where ~e distances 
between settled areas-especiall east 
of the Urals-ere great. About 80 per-
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cent of the country is north of the US
Canadian border, and in many areas 
severe winter weather precludes the use 
of most ground-based ·relay systems. The 
Soviets have been using relay satellltes 
for years, but the amount ol data sent 
has not been great We expect the volume 
of data to increase in the next 10 years, 
especially as technical cooperation with 
other nations grows. 

21. There has been scant evidence of spin
off of Soviet space technology into the civ:ilian 
economy. There is growing emphasis on the 
use of spac&--as well as space technology-in 
the economy, but the one example touted 
so far (some medical applicatíons) i'l not sig
nificant The Soviets clearly are trying, how
ever. We expect to see some examples of the 
utilization of space technology in the clvilian 
economy over the next: 10 years, but the 
secrecy surrounding the space program will 
limit this process more than in tbe W est. 

IV. PRESTIGE PROGRAMS 
22. Although the strateglc, economic, and 

sclentific applications programs contrlbute to 
the image of the USSR as a modem and tech
nologically advanced nation, this reputation 
rests largely on the highly publiclzed suc
cesses in their early manned space, lunar, 
and planetary programs. Soviet accomplish
ments in these areas, however, relative to 
the US, have been steadily less impressive 
since the mid-1960s. At the same time the 
US successes in spaoe--especialy the Apollo 
and Slcylab programs-have enhanced the 
US Jmage, a very poor Soviet 11ecord has con
tributed to the decline of tbeirs. Soviet leader
ship in spaoe is no longer the acoepted public 
fudgmeot, as it once was, even in the USSR. 

23. The USSR thus is in a difficult position. 
Civen the ea.rUer successes, ít cannot -afford 
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to allow the US to appear to become pre
dominant in ali areas of space endeavor, yet 
it cannot now compete with the US because 
of severe technical and managerial limitatiom. 

24. The Sov,iets have attempted to mamtain 
an aura of suocess about tbeir space program 
by exaggerating the snccess of their ventures 
and by playing down or ignoring their failures. 
Even internally, they have shown a tendency 
to try to leapfrog failures in order to push 
on. Only in the most obvious of cases, such 
as the cosmonauts• deaths in Soyuz 11, have 
they admitted difficulties. In arder to enhance 
this image of success, the Soviets use the 
Cosmos name to cover most aspects of their 
space programs. Wñere the mission is not 
obvious, the spacecraft is given a number, 
and the announcement provides little or no 
information as to its mission. This system of 
nomenclature has been used to cover .not 
only military-related launchings, but also fail
ures as well. lt has created an fmage of an 
active, successful pro~ when in fact there 
are many problems. Even in programs which 
are open, and where it would seem desirable, 
or at least hannless. for the Soviets to release 
technical infonnation, they have been histm-
ically reluctant to do so. This reluctance stems 
partly from the Soviet practice of security 
and comparbnentation, and partly from a de
sire to hide their limitations. 

Problems to be Overcome 1 

25. The problems plaguing Soviet manned 
space. lunar, and planetary programs during 
the past few years have appeared Jargely in 
just those programs wbich were trying to re-

• More détailed dlswuion of the probleml found 
in Soviet advanced space pro¡rams in ,eneral fa 
found fn Section V of the Supporting Analyata. The 
problems encountered fn the Salyut program an, 
evaluated in Section Ill of the Supporttng A:nalysla. 
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furbish the Soviet image and to advance the 
frontiers by u.sing new space launch vehicles 
and spacecraft. ( See Figure 3, opposite.) The 
problems crop up throughout the cycle of pro
gram development-in planning, design, ma
terials production, test, and evaluation-and 
in general program management. And they 
are found in many technical areas-in launch 
vehicles and spacecraft, in electronics and 
instrumentation. and in crew-training and 
flight procedures. 

2.6. That these problem areas are so perva
sive is, in general, a result of the fact that So
viet technology lags the West, in most of 
the areas related to space activities, by some 
five years. In particular, the problems stem 
from the manner in which Soviet space 
programs evolved. Early Soviet successes, 
using Jarge cryogenic boosters, which were 
built to carry unminiaturized nuclear weapons, 
did not force the early development of im
prov.ed boosters with high energy upper stages 
and of tbe lightweight, small size teclmology 
that the US developed. These advances in 
propulsion, electronics, and materials~ which 
characterize US programs, now furnish the 
basis for the US lead in prestige programs. 

27. Limitations at each stage in the de
velopment cycle, and in many teclmologies, 
compound the problems of the Soviet prestige 
space programs, but design limitations are 
certainly fundamental These are best ex
emplified by problems in Soviet spacecraft. 
Ftom the beginning their spacecraft designs 
have been oversimplified, and they have 
failed to develop separate redundant systems 
to provide alternati:ves for inflight emergen
cies. Soviet spacecraft are crudely co~ 
structed, have limited instrumentation, and, 
for manned vehicles, reflect little ooncern for 
crew comfort. Even after many years, the 
Soviets still use outmoded technology, and 
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their techniques and materials have become 
inadequate for the complex tasks now being 
attempted. 

28. But the designers have to use the tech
nology and materials available. In this con
tert, flight hardware must be diff erentiated 
from laboratory equipment. Soviet scientists 
and engineers have a high degree of compe
tence in developing advanced technology 
items in the laboratory, but production 
items frequently lack the quality of original 
single-piece hardware. Lack of quality control 
in manufacturlng crops up specifically in So
viet development of those technologies which 
have enabled the US to push ahead in high 
energy propulsion and in miniaturized elec
tronics. Shortcomings in the latter are felt 
across a number of vital areas--not only in 
hardware to c<>ntrol boosters and spacecraft, 
but in particular in the sensors, instrumenta
tion, communications, and data processing 
that allow the causes of failures to be pin
pointed. 

29. The Soviets' relative lack of refined in
strumentation to determine the cause of fail
ures-together with inadequate quality con
trol-are the prime reasons that complex new 
flight test programs have had repeated failures 
before successes are achieved. The SL-12/ 13 
space booster, used for the Salyut launches 
and the Mars probes, went througb a long 
series of failures between 1967 and 1970 be
fore it became reliable. And the TT -05, for 
use in manned lunar landings, is going through 
a similar period that will extend at least 
through 1974. It appears that ground testing 
has tended to be more of a go/ no-go affair 
with potential failures remaining undiscovered 
until actual flight. This results in an "onion 
peeling" effect, in which the solution of one 
problem only reveals another. The Soviets are 
now attempting to correct this situation with 
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improved telemetry systems and procurement 
of more simulation equipment, but they are 
late in doing so. 

30. In addition to the problems of design, 
fabrication, and test instrumentation, prob
lems show up in the management and control 
of the spaceflight itself. These are most ap
parent in mannéd missions-probably because 
of their scope and complexity, their require-

1 ;~o~utimu>Lmnbl~r3(h )(2) 
e ve seen problems fu inadequate prepa

ration of cosmonauts and ground crews to 
deal with and resolve emergencies, inept use 
of communications, and, in general, inatten
tion to many of the details involved in making 
sure that all contingencies are covered. Such 
inadequacies are clearly management failures. 

31. Limitations are also found far back up 
the program management ladder from space
fligbt operations. It is very difficult in the 
USSR to introduce new types of production 
or radically new materials into existing facili
ties, but this had to be done if the Soviet space 
industry were to expand beyond the few 
original dedicated facilities with the top 
choice of engineers and workers. Compound
ing the problem, supporting industries ade
quate to provide the special equipment, parts, 
and advanced technical know-how are in rela
tively short supply in the USSR. 1be SRF 
Karas' organization is responsible for expedit
ing the flow of parts, components, assemblies, 
and subsystems necessary to maintain produc
tion of space hardware. There is no indication 
of speclfic shortcomings in their activities, 
only that they often do not succeed in a very 
difficult situation. Tbeir problems can perhaps 
be laid, in part, to their failure to talce advan
tage, in the prestige space progral'DS¡ of some 
of the advanced management concepts and 
techniques used in the West. 
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32. More fundamentally, they have failed 
to malee the Soviet spaoe program worlc as 
well as it should because they had to work 
withiD the Soviet system. For example, Soviet 
management is often d011e by committee. 
Members are from various parta « tbe Soviet 
power structure, they appear to each other as 
approximate equals, and there is no apparent 
incd>aoinn for tbe enforcement of solutions 
once a problem is recognized and resolved. 

~ The Soviets are oertainly aware of the 
damage that -failure to solve tbese problems 
does to their national image. 1bere is evidenoe 
that extensive basic research supports the 
space effort. Manned spaoe, lunar, and plane
tuy programa receive the best support from 
the teclmical institutes, and they bave been 
generously funded. Polltical leaden are per
sonally interested in each of the major space 
launches. The failures thus have not come as 
a result of inattention or inadequate effort. 
Rather they seem to have been a consequence 
« attempting early on to continue to achieve 
success with mínimum effort, and to cover up, 
rather than adequately to address and solve, 
fundamental problems. These failures are fail
ures, in the fint place, of teclmology, but more 
fundamentally they are failwes of manage
ment inhereot in the Soviet system. 

Cooperation in Spoce Programs • 

34. The problems the Soviets have en
countered in their manned space programs 
bave caused them to be iocreasingly more 
open in their approach to space efforts that 
do DOt bave a strategic impact and to loolt 
more fawrably on cooperation witb other 
countries. With tbe enmple of tbe US before 
tbem., tbe Soviets bave relea.sed pi~. 

• Soviet oooperatkm wfth other n.aUom ID space 
acttvitiel II dlJcusaed In great11r detail in Sectfon IV 
of tbe Supportinf Analym. 
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models, and actual hardware at an increasing 
rate. This trend has been a function of increas
ing numbers of cooperative programs, of the 
need felt by Soviet scientists to demonstrate 
their competenoe, and of the growing sophisti
cation of the average persoo. regarding spaoe 
matters. 

35. The fint US/USSR ~ent on co
operation in space was for exchaogeof weatber 
data and was arrived at in 1962, but the US 
received little Soviet data until the launch of 
the Meteor 1 satellite in 1989. Actual exchange 
of information has also lagged in otber areas 
covered by agreementJ, such as in a long over
due joint review of space biology and medi
cine, and in erratic cooperation in the explora
tion and use of outer space. 'The thaw in East
West relations over the past few years bu, 
however, reduced the poUtical barrien to co
operation. 

· 36. The US-USSR agreement on coopera
tion in space, signed at the 'Mosoow Summit 
in May 1972, to conduct a test doclcing mission 
in eartb orbit in July 1975, marked a new leve] 
of potential cooperation. & the Apollo-Soyuz 
Test Project (ASTP) is now conceived, a 
US-designed docldng mecbanism will be in
stalled on a docldng module which will also 
serve as an airJoclc and transfer conidor be
tween the US and Soviet spacecraft. During 
the doclcing period, which may 1ast u long 
u two days, the crews will vistt each others' 
spacecraft and perform a few experimeots. 

37. Such cooperative activities in space 
must appear attractive to Moscow for a variety 
of reasons: 

-As a pa.rt of tbe broader polk,y of d~teot:e, 

the ASTP and other oooperative agree
ments are indications of easing East• 
West tension. 
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Potentlal Sovltd ASTP Problem Arua 

...... ,,.. 
IIICNHed rlsk of personal lnJury or spacflUlt damqe. Human engineering of Soyuz Interior 
Is poor. Un8tJarded power control switches; sharp corners and edges on console~L hatch 
passa¡eways and junction boxes; and unsecured cables and hoses could cause prootems. 

llaffulldiofts In $oJuZ hardware for eavil'oltmental control s,stem. for docldn1, and for .,._...ft lnwface MCIUH of c.._... for mlulon. Previous chanps to Soyuz have flxed 
deficiencies from speclfic flights, but the hardware has later failed under other fli8ht conditlons. 

Dlfflcultr In doddns. Soyuz uses outmoded technolo(IY in cockpit displays; equipment has 
presented hiahly erroneous readings and, in addltlon, contributed to some crews• disorienta
tion earty lnff1Sht. 

ElectrofflagneU lnt.rfetenee (EMI). Difficulty from EMI has occurred on Soviet manned 
flights; hlgh power Soyuz emitters might affect sensitive instruments and be hazardous to 
humans. 

Low rellabllty. Soyuz represents early to mk:1-19605 Soviet technology, which Is now deflclent 
in materials, electronics, and subsystem redundancy; e .g., duplicate subsystems are used, as 
opposed to alternate--or avoidance-subsystems . 

......... .,.. 
Tratnfn1 time In slmulators and modlups. Soviet crews do not ¡et much experience di~ 
ly transferable to spaceflight 
Mlulon and fllght plana. The Soviet•s mlssion flight plans often have been over-optimistic 
and, in emer¡encles, have not been comprehenslve. 

Spacecraft checkout. The contlnued existence of Soviet equipment problems on Soyuz, as well 
as the problems• nature, imply preflight checkout Is lnadequate . 

........ , ... 
[qullN_Mllt cbeckout and use. Soviet Cfews' abllity to prepare, use, and evaluate par is 
llmlted by thelr limited training In maintenance aná operation. 

CNw ~lpatlon. Soviet crews have very llmited freedom of action and are not In the 
spacecraft•s automatlc control loop. 

CNw dllciDUH. Cosmonauts have not been wllling to report ali problems and, consequently, 
sorne malf'unctlons and errors are not recognlzed lor later correctlon. 

Mau .. ment of mfstion. Soviet manned flights are dírected almost completely from the 
grótmd; crews contlnually await ground permissíon for even minor correctlve steps; moreover, 
key decislon-makers are not always avallable; and In general, Soviet mlssion control crews 
react slowty and lnefficiently to complex or unexpectecí ctrcumstances. 
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-The ASTP project contributes to the pub
lic image of Soviet technologfcal equality 
witb the US by suggestfng tbat, despite 
tbe absence of manned lunar expeditions, 
tbe USSR i.s on a scientific and technical 
par witb the US in its space programs. 

- Space programs in general are a subject 
of world-wide popular intetest, and co
operative activities promote a favorable 
image of the USSR in general. 

- The US 'is the source from which tbe So
viets can learn a great deal In tenns of 
scientific, technological, and managerial 
know-how, so that they can attempt to 
close tbe gap between the spac:e pro
grams of the two countries. 11ie USSR 
a1so lags behind otber We.,tern counbies 
in most of these areu. 

38. Nevertheless, the Soviet declsion to en
gage in the project probably was contested, 
and approved only when it oould be demon
sttated tbat it held more advantages for tbe 
USSR. There were cert:ainly strong arguments 
in the IC.remlin against 'Sllch an undertaldng, 
as well as tbe usual eztensive bureaucratic 
problems of ~olving policy questions among 
divergent scfentific, industrial, military, and 
political interests. Cooperative activities must 
appear unattractive for at least some of the 
fóllowing reasons: 

- The USSR remains sensitive about dis
closing most of tbe details of its space 
programs, wbich remain classified in the 
USSR, largely because of tbe close link
ages between the military and civilian 
space efforts. 

- They .re aware oE tbeir technk:al short

oom.ings, reluctant to expose tbem, and 
reluctant to ris1c public failure in such 
undertakings. 
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- If the venture fs a success, credit will 
bave to be shared with polltical enemies. 

39. These bureaucratic problems have not 
been disposed of; they have merely been
pushed into the background. Moreover, the 
technical and managerial problems experi
enced by the Soviets in their spaoe programs 
in general, and in the Salyut mission in par
ticular, wi1l not be solved easily.• AD these 
problems will crop up to present practical ob
stacles in achieving agreement, and in meeting 
schedules and goals. But we believe ASTP 
stems from détente, and as long as détente 
is attractive, the Soviets will find ways to lceep 
ASTP alive. The specific problems will have 
to be worked through, and the Soviet leader
ship will certainly see to it that ASTP gets 
the necessa.ry priorities in terma of t-echnical 
and managerial talent. Whether the mission is 
sucoessful will depend in large part on the 
effectiveness of the worldng relationships es
tablished in the f ace oí the Soviet security 
environment and on the US willingness to 
carry the project. 

40. Moreover, even though there still are 
problems with the Soyuz spaoecraft, Soyuz 
technology is no longer at the forefront of 
Soviet space research. It is the Salyut and 
related programs which are most in trouble 
in the USSR, not Soyuz. The Soyuz program 
is now over six years old, and Soyuz 12 was 
flown specifically to demonstrate the work
ability of the spac:ecraft. Soyuz 12 did not 
brealc new ground; it retested some of the 
old approaches. In adattion, tbe ASTP mis
sion plan and hardware development have 

• Tbe probJems tbe USSR faces iD carrytng tbe 
ASTP thn,,up to 8Ucceaful oocnple~y 
tbe tecbmcel and manapment prohleou conneeted 
wfth awmed spece flisht--ere ll1JDJMlbed iD Ftgun, 
°'• opposite, and dlsc:uued ID ¡reater detall ID Section 
m of the hppoñmg Ana)ysls. 
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been steadily changed to talce technical and 
managerial pressure off the Soviets. The 
most important new hardware development in 
ASTP is the docking module, and tbis is the 
responsibility of the US. The Soviets thus 
are taking minimum risk to achieve maximum 
gain. 

41. If Soviet-US cooperation goes beyond 
ASTP to more advanced projects, the Soviets 
wil1 be pr~ed closer to the limits of their 
technical and managerial talents. lt is likely, 
however, that the Soviets will learn from the 
US as they go, keep the projects within their 
capabilities ( or alter them as necessary) , and 
continue to benefit as much as possible from 
US lcnow-how and world publicity while giv
ing a minimum in return. Until they can under
take major new projects successfu}ly on their 
own-and their tecbnology to do this is now 
at least five years behind that of the US
the Soviets need a US cooperation program 
to help bolster their technology and prestige, 
and will continue to promote such cooperation. 

42. In addition to its dealings with the US, 
the USSR has in the past sought, and continues 
to seek, space cooperation with other non
communists states: 

- The extensive Franoo-Soviet program, in
cluding placement of a French laser re
flector on the moon, is one such effort. 
Again, political as weU as scientific con
siderations were important; the USSR 
continues to cultivate the im.age of a 
"special relationship .. with France. 

- The USSR has been similarly engaged 
in cultivatin,g scientific and political ties 
with India. A forthcoming Soviet project 
to launch an Indian scientific satellite in 
1974 will serve to further that end. 

- The Soviets also are beginning coopera
tive programs with the European Space 
Research Organization {ESRO), West 
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Cermany, and Sweden. These efforts are 
still small but are lilcely to grow. lt is 
quite possible that cooperative efforts 
with still more nations will begin in the 
future. 

43. The USSR's cooperation in spaoe has 
also included ventures with the Warsaw Pact 
nations, beginning in the late 1960s. These 
started as technically trivial efforts at public 
relations, but recently have grown and have 
ernbraced other Socialist nations as well. The 
overall effort now is to the point that speclfic 
satellites-named in the lntercosmos series-
are launched in cooperative projects. Eleven 
of these launches have occurred. This effort, 
too, has political, as well as technical and pub
lic relations aspects, although there is less 
potential Soviet gain in cooperation with Pact 
nations than with the West. Nonetheless, we 
expect the effort to continue for the foresee
able future at about the ourrent level. 

44. The outlook for cooperation in general 
is for a continuation of the trend that has seen 
the Soviets become increasingly open with 
respect to space activities, including the han
dling of their own space program and their 
dealings with other nations. Cooperative 
efforts with countries other than the US, as 
well as with tbe US, will continue and ex
pand to sorne degree in the future. We do not 
believe, however, that the USSR will try to 
undertalce truly complex space programs with 
countries other than the US. The cost alone 
of major space efforts limits the participauts, 
and the US is the only nation with a major 
space program of potential use to the USSR. 

Prospects for Prestige Programs 10 

45. As has been noted above, the Soviets 
are hindered by the fact that the USSR has 

10 See Section m of the Supportmg Analysis for • 
more extended ana}ysia of these programs. 
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not created the necessary technical and man
agerial base to keep up with the US in the 
prertige prograrru. These limitations will fw:. 
ther delay schedules for manoed space sta
tions, manned lunar landings, and planetary 
exploration. 

Monned ond Reloted Space Stotions 

46. The disastrous Salyut 1/Soyuz 11 mis
sion, which ended in the death of three cosmo
nauts, and the three successive failures of other 
Salyut type spacecraft have set the Salyut 
p:rogram back at least two years. Investiga
tions carried on Salyut l inoluded earth re
sources surveys, astronomical studies, medioal 
and biological studies, atmospheric and mete
orological investigations, and othex- scientific 
experiments as well as military experiments 
primarily related to reconnaissance. These 
were designed to test the feasibility of the 

3.3(h)(2) station for a variety of uses. Salyut 2 was 
noticeab different from Sal t 1 had[:J 

lar er area of solar arrays. 
it might ba-'7v:--::-e--r:~-=-an---im=:u, ~ 

~--~--.,--' 

3.3(h)(2) gence-relat function. Wbile the Soviets 
could develop and operate separate civil and 
military space statioos, as might be suggested 
by Salyut 1 and 2, it seems equally lilcely that 
the competitioo for space resources might 
eventually result in an amalgamatfon of 
missions. 

47. Although a successful ASTP will shore 
up the Soviet space únage to sorne extent, it 
will not in fact demonstrate Soviet technical 
parlty with the US in manned space flight 
The US is furnishing most of tbe money, tech
nology, and managerial lcnow-how to the 
ASTP. The Soyuz is a remnant from the early
to mid-1900s Soviet technology. While it is 
being modified as well as possible, it is primi
tive com.pared to Apollo. And although the 

19 

6.2(d) 

Soviets touted Salyut as the doorway to 
manned orbital spaoeflight in the 1970s, it is 
technically far behínd the US Skylab, and has 
yet to fly a wholly ·suocessful mission. We ex
pect to see continuing Salyut missions, to re
solve Soviet problems in manned space sta
ti.ons, over the next couple of years. We aJso 
expect to see more manned Soyuz space flights 
with specific, limited objectives that can be 
used to demonstrate an on-going Soviet capa
bility before ASTP. Thereafter Salyut wil1 
probably be the focos of Soviet manned space 
flight until about 1977, and perhaps longer. 

48. A persistent theme in Soviet public 
statements and literature has been that inter
mediate ( Salyut) size orbital stations wil1 be 
used to build a larger stati.on by linking 
modules in orbit But before this can be done, 
there are severe technical problems to be re
solved which require additional developmental 
advances and substanti.al overall improve
ments in systems reliability. With optimum 
speed and success in resolving these problems, 
a manned station of Salyut-like linked mod
ules, maintaining successive 6-9 man crews 
for several months at a time, could be in opera
tion by 1980. Soviet performance to date does 
not, however, engender confidence that these 
problems will be resolved soon enough to meet 
that date. 

Spoce Shuttle 
49. Sorne Soviet space officials have ex

pressed in.terest in a US-type reusable space 
shuttle and have indicated a desire for such a 
program. But the USSR is many years from 
achieving such a shuttle-so far in fact that 
we cannot predict when a reusable shuttle of 
the US type might appear. The el.ectronics, 

materials, and system test problems are be
yond Soviet capabilities now. Any attempts 
to build a reusable shuttle would be plagued 
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by problems. Between now and the 1980s, the 
Soviets will continue to use ferry spacecraft 
and existing launch vehicles. But the Soviets 
also may introduce spacecraft and/ or booster 
components that are reusable after a f ashion, 
call the combination a "space shuttle", and 
claim another space first. A desire to reduce 
the cost per launch and the Soviet commitment 
to a manned space station program may make 
development of a truly reusable shuttle at
ttactive to the Soviets during the 1980s. 

Unmannecl Lunar Explorotion 

50. The Soviet unmanned lunar program-
almost completely preempted by the Apollo 
program prior to its termination-is expected 
to continue at its current low leve) for several 
years. The success of the two lunar rovers, 
Lunokhods 1 and 2, might prompt the So
viets to try more ambitious unmanned lunar 
ventures. These flights--such as a dual mis
sion of a rover anda sample return payloa~ 
might occur in the mid-1970s using two SL-
12s. Such lunar missions as the Soviets attempt 
will allow more complex missions and ad
vanees in scientific exploration, as well as op
portunities to demonstrate technical compe
tence. The Jow )evel effort will grow as the 
Soviets make progress toward their own 
manned lunar landing. 

specific schedule exists. The timing of a 
manned lunar missioo hinges on the success 
of the TT-05. If the TT-05 launches over the 
next few years are successful, and the Soviets 
attach a high priority to the program, a 
manned lunar mission could still take place 
by the end of the 1970s. But even one addi
tional major failure of the TT-05 will almost 
certainly push the mission into the 1980s. The 
present priorities appear to emphasize the de
velopment of manned space stations. 

Planetary Exploration 
52. The impact of the planetary and lunar 

efforts in the early space program were 
enormous. They intensiñed the feeling_! that 
the Soviets were the dominant space power 
in the late 1950s and early 1960s. As the US 
program developed, however, Soviet deep 
space feats had relatively less impact on the 
world Nonetheless, during the last 10 years, 
the Soviets launched spacecraft to Venus and 
Mars at every opportunity, with the exception 
of the 1967 Mars and the 1973 Venus launch 
windows. After a long series of failures and 
partial failures, the Soviets, during 1972, finally 
achieved a landing on Venus with a spacecraft 
which transmitted multiple measurements that 
could be read and interpreted. 

53. New spacecraft were launched toward 
Mars in July and Au st 1973 b tbe SL-12 

6.2(d) 

Monned Lunar Landing 

51. It still appears that the Soviets will malee 
an effort to land men on the moon and return 
them. Two of the three launch attempts of the 
TI-05 wer-e lunar-related. l 

launch vehicle.~-;------:~.--:r--c.,;;¡;.,;¡-', The 3.3(h)(2) 
higher energy requirements of the 1 3 Mars 
window compounded the weight problems, 
and the Soviets decided to split the missions 
and use separate landers and orbiters; tbus 
four vehicles were sent on their way to Mars, 
rather than two as in 1971. The 1975 launch 
window to Mars involves still greater launch 

1 But the failures, long slip-~-----~ energy requirements and approach velocities 
page, and apparent low priority connected than those in 1973. Because of this, the Soviets 
with the program malee it unlikely that a may forego the 1975 window, but will prob-

TCS 889084-73 ~ .__CR_E_TJ ____ ~ / 6.2(d) 

Approved for Release: 20Z2106/27 C06882315 



Approved for Release: 202'2/06/27 C06882315 

ably use tbe 1977 window, which will bave 
less stringent energy requirements than the 
1975 window. 

54. The SL-6 and Venus spacecraft can be 
used throughout the 1970s to support a variety 
of Venus missions. lt is more likely, however, 
that the Soviets will use the SL-12. The Soviets 
have discussed Venus upper atmosphere 
probes using balloons. These might be within 
the present Soviet capability and might occur 
during the launch windows over the balance 
of the decade. A public relations type attempt 
ata Venus swingby with flyby or impact on 
Mercury, could be accomplished next year. 
A significant scientific venture to obtain scien
tific data probably will not occur before the 
1978 launch window. 

5.5. The Soviets have shown sorne interest 
in exploration of the outer planets. But a use
ful payload requires a more capable launch 
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vehicle, such as the IT-05 or the SL-12 with 
high energy upper stages. The TI-05 has not 
been flown successfully and an upgraded 
SL-12 has yet to be launched. Attempts at 
a Jupiter or Jupiter/Satum flyby using one 
or more high energy stages on the SL-12 
could start about 1975, assuming early and 
successful testing of such stages. The Soviets 
might be ready to attempt a series of Jupiter 
missions in the early 1980s using the TI -05. 

V. FUTURE PRIORITIES 

56. We expect the Soviets to continue their 
prestige-related programs at about their pres
ent rate. These programs will continue to be 
constrained by Soviet technical and mana-
gerial limitations, but the Soviets will con

tinue to try to work around these problem 
areas, borrow from the West, and-if neces
sary-try to leapfrog them. We also expect 
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the Soviets will continue to develop new ap
plications and programs to support military
strategic objectives. We do not expect Soviet 
limitations to be as serious in this area because 
they use technology closer to the state of the 
art. Further, we believe that the Soviets will 
introduce satellites that will be much more 
useful in the economic area, so that by the 
late 1970s and early 1980s, this element of 
the program will become much larger than 
it is today. The prospect is thus for a con
tinued high effort in the military programs, 
with improved pedonnance; a continuation 
of present efforts in the prestige space pro
grams (although probably with greater suc
cess); and sorne shifting of resources to pro
grams with more economic return. 

'Sl. As program objectives grow, there will 
be an increased need for advanced tech
nology, such as higb energy propulsion and 
nuclear power sources, for nearly ali mission 
areas. Generally, this advanced technology 
will be used first in support of military-stra
tegic applications. Significant results of this 
technology will include extension of space
craft life and development of more multi
sensor-and multi-function-satellites. The 
improved performance inherent in these 
ohanges may lead to a reduotion in the 
annual number of Soviet space launches. 

58. There is little doubt that there has been 
and will continue to be economic pressure 
to reduce the resources put into some aspects 
of Soviet space programs. We have evidence 
that there is sorne disillusiorunent with the 
Soviet manned space program. And com
plaintc; have been heard that space spectacu
lars deprived the military of much-needed re
sources. The new Five Year Plan in 1970 
called for greater emphasis on space applica
tions--<:ommunications, navigation, and earth 
resources programs--which used proven hard-
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ware and had a demonstrable economic re
tum. But perhaps even more importantly, the 
new plan relied heavily on the application 
throughout the Soviet economy of techno
logical improvements in productivity to 1ceep 
the econoilly growing. And this required a 
much greater input to the economy of the 
sophistícated equipment and human talent 
that heretofore were being devoured by the 
space program. A natural consequence of 
these developments was that funds for sorne 
programs were not as easily avail.able as in 
the past and sorne programs were stretched 
out We believe, however, that economic con
straints have not seriously affected the scope 
and timing of the space programs; these have 
been and will be much more subject to tech
nical and managerial constraints. 

59. Based on currently observable programs 
and the assumption that there are programs 
in the early stages of development that are 
unknown to us, we believe that spending for 
Soviet space programs will continue through 
1975 at-or slightly below-the 1971-1973 
level Thereafter the Soviets can support an 
active and vigorous space effort, and intro
duce several new programs eaoh year, with
out exceeding the current levels of expendi
tures. Only if the Soviets contemplate very 
expensive new programs-such as a maoned 
Mars landing-would economic considerations 
be likely to play a decisive role. But such pro
grams are unlikely in 1970s, primarily for 
technical reasons. 

60. On the other hand, Soviet space pro
grams almost certainly will not suffer signifi
cant long-term cuts in funding. The Soviets 
have a deep, wide-ranging commitment to the 

exploration and use of space. Soviet leade1$
from Secretary Brezhnev to Academy of 
Sciences President Keldysb-have repeatedly 
stressed the importance of space from both 
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an economic and a scientifio standpoint. Tbe 
long-tenn nature of the commitment Js evl
dent &om the broad nature of the applica
tions programs--both economic and mfli. 
tary-and &om the higb priority accordeé1 
space research facllities. And space llctivitfes 
are consfstently among those major accom
plishments which the Soviets lllce to recite 
on state occuions as demonstrative of socialist 
success. In sum, the Soviets have ideological, 
national, and strateglc commitments to space 
activity that transcend the economic and 
scientific rationales they often cite. Conse
quently, it is likely that the total effort-

23 
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military and civilian-will continue at about 
the current levels. 

61. The space industry has lost some of its 
favorecl position vis-a-vis other claimants in 
the economy who are now in closer competi
tion for budget allocations. The growth in 
the space prognuns tbat each year took a 
large share of the technical resources of the 
USSR will not talce as Jarge a share in the 
future. Some of the incremental resources 
previously devoted to the space programs 
eacb year, during their period of rapid growth, 
can increa.singly be used elsewhere in the 
economy. 

TOP~ 
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l. LAUNCH SUMMARY 
l. The number of Soviet space launches 

declined sUghtly from a high of 90 in 1971 
to 79 in 1972. A continuation of the Tate in 
the first 354 days of 1973 will result in about 
90 launches in 1973. A decline has occurred 
in many programs, but the lar est relative 

drop was in the -:::-.=-=--=-=-=-=-=-=--:,:-::~ ro
gram. As has been e case since a ut the 
mid-1960s, the majority of Soviet space 
launches have been for satellites with military 
and intelligence-related missions. The follow
ing table shows the numbers of launches by 
yea:r and by program. The Annex lists Soviet 
space launches from 1 July 1971 through 20 
December 1973. 

11. MIUTA~Y ANO INTELLIGENCE, 
RELA TEO SPACE PROGRAMS 

Photoreconnaissanc.e Satellites 
2. The Soviets have been conducting a pho

toreconnaissance program sinoe 1961, and the 

1 
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SOVIET SPACE PR<DGRAMS 

(Supporting Analysis) 

gathering of photographic data is now the 
single most active Soviet use of space. 

3. There are two broad categories of pho
toreconnaissance satellites. The first is a low 
resolution satellite with a •search'" mission. 
Tbis satellite probably is used to look for new 
targets and to perform broad background 
studies. The sooond is a higb resolution satel
lite used in "spotting'" missions. lfs primary 
use is for photographing targets whose exist
ence and location is known. This type of 
satellite also has been used in a search role 
when the resolution of the other system was 
not adequate. 

4.. System8. The low resolution sat'ellites 
were fust launched in late-1961, and there 
bave been no revolutionary design changes 
since then. In 1968, the film eapacity was in
creased. and the nominal misrion duration 
grew &-om 8 to 12 days. About 7 millionsquare 
miles of coverage is achieved with eacb mis-

/ 
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SUMMABY OF SOVIET SPACE LAUNCHES llMB-1973 

Paoaa.ul 1'&U lbmut:n (lQlg.1973) 

1988 1989 1970 1971 lffl 1973º I.mmchet S~ Falmel Unbowm 
M11imy DI IDtelltpace-Related Pmgnms 

Pfiotosnplúc BecoanelSMoce• . . . . . . . . . . . • i9 31 30 30 28 33 
ELI.NT Beconnelnanee . . • • . . . . . . . . . . . . . S 3 4 7 15 5 
Bedar BeconnaJsunce . . . . . . . . . . . . . . . . . . . 1 2 1 2 1 1 
Pboqnipbio.Belated . . . . . . . . . . . . . . . . . . . o o o 1 2 2. 
SUl'Y'llfllence end Early Weming . . . . . . . . . . O O O O 1 l 
Ownrm1Dcationa • . . . . . • . • • • . • . . • . • . . . • . ai 2 6 7 11 11 
Meaorolo¡pcal • . . . . . . . . . . . . . . . . . . . . . . . . 2 3 4 ' 3 2, 
Navtptim • . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 2 3 2 
Ceodetlc" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 O 2 2 l 
Ground Sife Calfbntion/Cbeckout " . . . . . . . 9 13 a. 12. 11 9 
S.tdlb Interceptor . . . . . . . . • . . . . . . . . . . . 4 2 3 6 1 O 
Prectioaal Omita! Bombadment System . . . 2 • 1 2 1 O O 

Sub,. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 62 65 74 88 f11 

~Plogram, 
Mezmed e:nd Manned Bela.ted . . . . • • . . . . • . IS 5 1 3 2 6 
Lunac ................• . .......... .. .. 6· 7 • 2 2 1 
P1enétar, ..... ... ...... . .... . .. ....... O 4- 2 3 2. 4 
Sdenti8c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 ! 9 5 5 4 

Sub-TDtal . . . . . . • . . . . . . . • . . . • • . . . . . . • 20 18 16 13 11 15 

ll&D IJld Uncategorized . .. . . . . . . . • .. .. . . . 2 I 4 3 O 1 

TOI'AL ............... , . . . . . . . . . . 78 81 85 90 70 83° 

l8S 
26 
8 
5 
.2 

41 
18 
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16 
8 

392 
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34 
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o 

21 

3 
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5 
2 

21 

3 

,15 

4 
1 
o 
o 
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o 
o 
o 
o 
1 
o 
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8 

o 
o 
4 
o 

4 

o 
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• Up to md fncludfng Cosmos 624 m 19 December 1973; no launcbes occorred 20 Deciember 1973. Tbere wa-e five spe.oe launches 
In the reuainder of 1973, maldng a total of 88 ID 1973. 

''l'beae pro¡n.¡ns;- or portiom of tbe:m. alto .a-ve cMlJan or lldenttfic functiom. 
• Two dditional tesa 00CUmld ID a depn,aed ICBM mode. 
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sion. The resolution of the camera system is 
currently assessed at 7-15 ft. The number of 
launches of the low resolution system has 
declined recently from a high of 15 per year 
to about 10 per year. The increase in mission 
duration, however, has kept the total days of 
coverage per year just about the same. 

5. The high resolution system also has un
dergone gradual improvement, but with no 
revolutionary design changes. When first 
launched in 1963, it had a nominal 8-day life. 
Modifications introduced in 1968 included 
more film, extension to 13-day flights, and the 
addition of an in-orbit-adjust engine. In 1971, 
further changes included an improvement to 
the roll pointing subsystern and more accurate 
vehicle attitude oontrol These changes re
sulted in considerable mission flexibility. 

6. The high resolution camera system has 
an estimated resolution of 3-5 feet and can 

obtain up to 200,000 square miles of stereo cov
erage per mission. The roll capability pennits 
it to pbotograph targets up to about 50 nm 
either side of its ground trace. The launch rate 
and days of high-resolution coverage peaked in 
1971 (at 22 Iaunches and 250 satellite days 
respectively). The steady launch rate of about 
20 eacb year shows a heavy emphasis con
tinues to be placed on this program. 

7. Both low and high resolution satellites 
ernploy a similar low resolution index camera 
in addition to the primary cameras. The index 
camera has an estimated resolution of 80-120 
feet and a swath width of about 191> nm and 
yíelds a total coverage of about 15 million 
square miles per mission. The index camera 
operates independently of the main camera 
and is used to provide coverage primarily 
over tropical and other remote areas that are 
not routinely photographed by the pnmary 

3 
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camera systems. The low resolution is ade
quate for small scale mapping purposes. 

8. Use. The programming of the high reso
lution satellites clearly reflects their strategic 
purposes. About one-fourth of the lcnown cov
erage during 1972 and 1973 has been of the 
sb'ategic facilities of the US, such as Minute
man, Titan, or Safeguard oomplexes. Washing
ton, D.C., is another favorite target. China 
now receives coverage equal to the US. About 
balf the coverage is scattered throughout the 
world, with the Soviet Bloc and Africa ( ex
cluding the Middle East) getting very little 
coverage. 

9. Activity by severa! satellites in the sum
mer of 1972 provides an example of high reso
lution pboto satellite usage for Strategic Anns 
Lirnitation (SAL) purposes. Forty-five known 
camera operations were conducted over US 
Minuteman silos, by six satellites launched 
from May through August. This was far more 
than the normal degree of observed coverage. 
Nearly 20 of these operations occurred in May, 
prior to and dUring President Nixon's visit to 
Russia and the signing of tbe initial SAL agree
(llents. Significant activity occurred o\ler Gnnd 
Forks, Malmstrom, and Ellsworth Air Force 
Bases. Durlng this period, ABM const:ruction 
projects were underway at both Grand Forlcs 
and Malmstrom, while Minuteman upgrading 
was underway at Ellsworth. We believe that 
tbe current phótoreconnaissance systems can, 
in general, locate and categorize deployment 
of land-based sb'ategic systems sufficiently 
well to verify numerical aspects of strategic 
anns agreements. However, we are uncertain 

whether the Soviets cwntly have the photo
graphic resolution to verify technical agree
ment:s on system cbanges. 

10. The roverage from mission to mission is 
high]y variable. In addition. the Soviets ap-
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parently have the capability to launch, or re
program. photoreconnaissanoe satellites on 
relatively short notioe should an event of im
portance oc:cur, such as during the Middle 
East crisis in 1967, the lndia-Pakistani war 
in 1971 and the NATO "'Strong Express .. naval 
exercise during September 1972. During the 
Arab-Israeli war in 1973, a sucx:ession of 7 sat
ellites were used, 6 of which were launched in 
17 days. These special mfssions bad short life
times, generally about 6 to 9 days. This pre
sumably was the result of a desire to recover 
the data rapidly. 

11. The Soviets carry out search activity in 
the PRC with the high resolution camera 
systems, probably to detect and identify stra
tegic targets, especiaily nuclear production 
facilities and missile deployment The target 
patterning suggests that the Soviets consider 
this search important, and find the capabilities 
of the low resolution system inadequate. 

12. Future Deoe'lopments. While the Soviets 
appear to be generally satisfied with these 
satellites launched by the SL-4, and we expect 
them to remain in operation for severa! years, 

we also expect several advances. 

13. The Soviets have continued their prac
tioe of retrieving the entire photographic 
package. The use of multiple film packages 
reentered separately would increase opera
tional flexibility. The new spacecraft Salyut-2 
(launched in April 1973) may have been re
lated to tho devolopmont of a man-related 

reconnaissance system. Such a system, or 
one involving deorbit of capsules to tbe USSR, 
might be operational in the latter part of the 
1970s. (H the Soviets chose to orbit multiple 

recoverable photographic packages, they prob
ably would have to use the SL-13 launch 
vehicle.) 
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14. By fhe early 1980s, a new system ( or 
a radical improvement of a cwrent system) 
could be developed to cover selected targets 
on a daily basis, with on-board data processing 
of the imagery and transmission of the image 
in near real-time to the USSR. 

15. We believe that the Soviets consider 
targeting objectives world-wide, and balance 
target priorities, to carry out tbeir satellite 
photoreconnaissance program. At present, the 
Soviets probably can obtain yearly coverage 
of 50 percent or more of the earth's land mass 
with low resolution photography. More &e
quent coverage is obtained of high interest 
targets, such ..as US ABM construction. By the 
late 1970s, coverage could improve to on<:e 
every four to six months. This could continue 
in the 1980s with süght improvements in reso
lution. High resolution coverage of the top 
100 or so complexes probably is now obtained 
at Jeast once every three months. The Soviets 
probably cover about 1,500 complexes per 
yea.r with high resolution photography. By the 
late 1970s the number of areas covered could 
double, and it could double again by the 
early 1980s. This could be accomplished by 

using more film and longer lifetimes. 

16. The current and mid-term high reso
lution system( s ) will perform general identifi
cation of most military targets and yield sorne 
technical characteristics that can be based on 
dimensional measurenents of 3-5 foot resolu
tion. These include the strategic weapons of 
thc PRC and US. lt will also identify tacl:lcal 

forces that are not interpretable with the 7-
15-foot resolution of the low resolution photo
reconnaissance system. By the 1980's resolu
tion probably will be improved to the 1-2 feel 
required for detailed identification _and tech
nical assessment of strategic military equip
ment. 

6.2(d) 
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Radar Reconnaissance 

2.5. In late 1967 the Soviets first used the 
SL-11 launch vehicle ( SS-9) to launch a 9,000 
pound satellite possessing a considerable ma
neuver capability to maintain a precise orbit. 
Since then, a total of nine of these satellltes 
have been Jaunched from Tyu.ratam. Three 
failed to reach orbit, including the most reoent 
launohed in April 1973. 

26. The objectives of th.is program include, 
as a major goal, the development of a space-

TOP~ / 
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borne radar system for the reliable detection 
of surface ships. The system's present capa
bility probably permits the detection of large 
ships-such as aircraft carriers--even under 
adverse sea-state oonditions, and may allow the 
detection of medium- and a few small-sized 
sbip5---6Uch as cruisers and destroyers-under 
certain favorable conditions. There rema.in 
some unexplained features in the overall test 
series, however, indicating it may have ob
fectives in addition to the development of a 
spacebome radar system. 

S!T. The facts that the system uses the same 
command system and the same command and 
oontrol site as the satellite interceptor spaoe
craft strong)y suggest the program belong., 
to the PVO. The PVO can better fulfill its 
mission to protect the USSR if it knows where 
US afrcraft caniers are located. The Soviet 
Navy would a1so have an interest in the 
satellite's data. 

7 
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30. After spending a period in low earth 
orbit1 the satellite separates into three major 
pieces. This appears to mark the end of the 
satellite's radar reconnaissanoe role. One ob
ject maneuvers to an orbit about 52.S nm high, 
using its own propulsion and attitude control 
systems. This object has provided little evi
dence of its purpose, and we do not 1cnow 
wh this s uence alwa s oocurs. 

3._3(h)(2) 

3.3(h)(2) 
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31. Suocessful development of an ocean re
connaissance spacecraft will mean the USSR, 
if it desires to place a system of these satel
lites in orbit, would have a capability to de
tect and locate large surfaoe ships-such as 
aircraft carriers, even when the vessels are 
in periods of electromagnetic emission control 
and in overcast weather. Combined with other 
data, this capability would significantly ex
pand tbe USSR's overall capability to locate 
and monitor the movements of such ships. 
Further, position accuracies on the order of 
that required for targeting certain Soviet anti
ship missiles appear possible. lt is doubtful, 
however, if the Soviets would commit these 
weapons solely on the basis of these satellites' 
data, as tbey could provide little, if any, target 
identification. The data from such a satellite 
could be either collated in the USSR or pro
vided to a Soviet ship directly. 

32. The overall program appears to be in 
a mid- to late-stage of R&D. The launch rate 
implies that the program is not being con-

) d- - unmg•:: :: 
likely, and major changes may be incorpo
rated~uch as larger swath widths and/or 
an improved radar-to improve the satellite's 
capability to detect ships. Thus, although the 
nature of and the requirement for the system 
is clear, it is not clear at what point the Soviets 
would consider their developmental goals are 
achieved and deployed an operational system. 
But we believe the Soviets will attempt to 
develop an operational version of this space
craft that could be used to obtain information 
on smail ocean . areas, and may be able to 
do so by the 1975-1977 time period. If the 
Soviets choose to develop a more capable 

6.2(d) 

radar reconnaissanoe satellite, or a radar sur
veillance satellite, for broad continuing ocean 
coverage, it probably could not appear until 
later. 

Photogrophic-Related Satellites 

33. The Soviets have in the past two years 
]aunched a series of satellites that apparently 
collect basic mapping and/ or geophysical data 
on world-wide ocean and land surfaces. They 
carry a low resolution camera that provides 
extensive coverage of mountain, jungle, and 
desert land areas and of polar ice fields. What 
may be another sensor-more than likely sen
sitive to infrared and/ or microwave--records 
images on film of ocean areas; this could per
mit determination of OCE~_temcurowre._JZI.111.=...., 

dients and cunent patterns. 

34. These satellites share many technical 
characteristics with pbotoreconnaissance satel
lites. The weight (13,000 pounds), configura
tion, attitude control system, orbits, and re
coverable capability are all similar to the 
regular Soviet photoreconnai.ssance programs. 
There is either only one camera., probably 
mounted to view vertically, or a systern of 
cameras which always operate simultaneously. 

35. The first launch in this series occurred 
. in December 1971, and five have occurred 
thus far, neu the winter o.r summer solstices 
(times of maximum or minimum dayligbt). 
This results in an optima! opportunity to pho
tograpb polu areas at the onset of the ice 

TCS 889080-73 ~ I 
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navigation season and to photograph land 
areas at opposite extremes of the vegetation 
cycle. We expect. at least one or two more 
sets of two launches ( winter and summer), 
but spring and fal] launches may be used 
eventualJy. 

36. The exact purpose and rationale of th.is 
satellite program is unclear. Conspicuous is 
the minimal coverage of the US, the Soviet 
Union, and lar e areas of tbe Northem Hemi
spheric oceans 

the sat 'tes may ~------~~-___. represent e eginning o a separate Soviet. 
economic earth resources survey progrm:n, or 
they may be concentrating on less important 
areas and represent a continuation of a long
standing effort that has used both manned 
flights and unmanned satellites. If the satel
lites do represent just a beginning, we would 
expect to see the coverage and life duration 
considerably improved. There is one report 
that the Soviets intend to modify a Meteor 
satellite for use as an earth resources satellite 
in 1974; a specialJy designed earth resources 
survey satellite ( possibly similar to the US 
ERTS satellite) could be available by about 
1976. On the other hand, it is possible tbat 
these satellites represent a continuation of 
a longstanding program in which aircraft and 
low resolution reconnaissance satellites have 
already been employed to photograph high 
priority areas. Most of the index camera pho
tography by Soviet reconnaissance satellites 
is expended over non-strategic, particularly 
equatorial areas, probably reflecting the cur
rent areas of emphasis of Soviet foreign map
ping programs. 

Surveillance and Early Warning 

37. The Soviets have no satellites in high 
altitude orbits tbat can provide effective stra
tegic surveillance of ballistic missile Iaunches 

TOP 
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and nuclear detonations, of surface ships and 
high altitude aircraft, or of electronic enús
sions or communications. They have, how
ever, indicated interest in such missions with 
a few of their recent satellites. Two of these, 
Cosmos 520 and 606, may be prototypes of a 
futur.e system. 

38. Soviet requirements for such satellites 
exist in varying degrees. 

- The PVO Strany does not currently 
possess a satellite system that could de
tect launches of strategic missiles. A high 
altitude system, presumably employing 
infrared sensors, could overcome this 
shortcoming and would fill a significant 
gap in their missile warning. 

- A satellite capable of detecting nuclear 
detonations would be useful for moni
toring nuclear testing agreements and in 
a battle management role in a nuclear 
war. 

- The radar reconnaissance system now 
being tested does not have the mission 
life or area coverage to be useful in a 
surveillance role. A Soviet requirement 
tbus might continue to exist for develop
ment of a satellite system tbat would 
keep track of the locations of medium
and large-sized sbips. 

-

39. The most attractive way in general to 
perform these missions is with high altitude 
orbits. These orbits include the senú-syn-

TCS 889080-73 
6.2(d) 

Approvecl for Release: 2022/06/27 C06882316 

3.3(h)(2) 



Approved for Release: 2022106/27 C06882316 

10 

chronous 1 12-hour orbit used by Molniya com
munications satellites, the four-day orbits used 
by Prognoz satellites, 2 and the synchronous 
( or stationary) orbit used by US-launcbed 
Defense Support Program satellites. No Soviet 
satellites, however, of any kind have thus far 
been placed in synchronous orbits. 

40. We believe the Soviets now have the 
basic teclmology for sorne of these rnissions 
and may be capable of the technology for 
most of them. Sensor development for a mis
sile launch detection mission may have been 
the purpose of Soyuz 6 and Salyut l observa
tions of SS-7 and SS-9 launches in 1968 and 
1971. These observations incloded loclc-on, 
tracking, and data collection of the missiles' 
exhaust plumes. Although an exact definition 
of the sensor( s ) used for these observations 
still is unknown. it is probable that a combined 
visual and IB capability was used. 

41. In the area of nuclear detonations, the 
Soviets have shown an interest in the early 
1960s in satellite data collection against So
viet atmospberic tests, and against the eff ects 
on the ionospbere of French and Chlnese tests 
in the late 1960s. lt is possible that the Prog

noz satellites, by virtue of their mission to ob
serve so1ar radiation and its eff ects, and by 
virtue of the satellites' very bigb orbits, could 
be applied to tbe missioh of nuclear detona
tion detection. 

42. Tbe characteristics of Cosmos 520 and 
606, launched in late 1972 and late 1973, re• 
spectiveJy, suggest they may be the first sate)
lites in a bigh altitude strategic surveillance 
program. The spacecraft were launched into 

' A satellit,e In semi-synchronous orhit repeats lb 
earth trace every other revolution and bas an orbital 
period of slightly le11 than 12 hours. 

• Three spaoeaaft plaoed in highly elliptical 4-day 
o.-bltll. 

TCS 889080-73 
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highly elliptical semi-synchronous Molniya
type ·orbits, with apogee over the Northem 
HemisohereJ 1 

IThe mission of Cosmos 500 and 
'-006~ ~ is- u- n-1d ... ,e~termined, but we believe that a 

missile detection role is the most lilcely. ELINT 
collecti.on and nuclear detection roles are con
sidered less lilcely unless they play a sec
ondary role on a common spacecraft. 

43. The Soviets are estimated to be capable . 
of placing at least 4,000-6,000 pounds into 
synchronous orbit with the current version of 
the SL-12 booster, and could place even more 
into a semi-synchronous orbit. These weights 
should be sufficient to deploy a relatively 
sopbisticated surveillance system. The sensor 
and processíng sophistication required to 
utilize a truly effective early warning or in-· 
telligence collection satellite would tax So
viet capabilities, especially in the area of 
coniputers. 

3.3(h)(2) 

44. It is likely that PVO facilities in the 3.3(h)(2) 
Moscow area would serve as a ground tenninal 
for an surveillance earl warnin satel-
lite. 

l 6.2(d) 

Approved for Release: 2022/06/27 C06882316 



Approved for Release: 202.2106/27 C06882316 

45. Considering their strategic requirements 
and level of tecbnology, if Cosmos 520 md 006 
do not already represent a prototype series of 
sateUites in semi--synchronous orbits for early 
warning/ surveillance purposes, we expect the 
Soviets will introduce such a program in the 
ne:rt one to three years. The program migbt 
be operational by 1976-1977. Synchronous 
orbits, while technically possible. are con
sidered much Jess Ukely Ior an operational 
system until later in the 1970s. 

46. In order for an early warning satel
lit~with infrared sensors-to work opti
mally, the area of interest has to be looked 
at from a high elevation angle. But it would 
not be easy for a USSR-based ground station 
to control a synchronous satellite with a good 
viewing angle to the ICBM complexes in the 
US. Alternative solutions include use of satel
Ute-to-satellite relay, a Cuban ground station, 
or more likely, semi-synchronous orbits. Inter
satellite relay is technically difficult for such 
a mission, and we have no evidence that it is 
being considered for the 1975-1980 period. A 
Cuban station is unlikely because of the high 
degree of vulnerability from US intelllgence 
collection and strategic attack forces. There 
are. nonetheless, areas of the worl~ch as 
China and the lndian Ocean-that could be 
observed optimally by a syncbronous satellite 
which could be easily controlled from the 
USSR. The Soviets might wish to introduce 
such a satellite and orbit combination later in 
the 1970s. 

Calibration/Checkout Satellites 
47. Another Soviet satellite program sup

ports the PVO Strany by orbiting targets to 
calibrate ABM ground radars and to check 
out command and control equipment Ior inter
ceptor satellites. There are two types of these 
satellltes, generally ref erred to as Type 5 and 
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Type 10, both launched by a. small booster
the SL-7. The program began in 1964 at Kapu
stin Yar, and moved to Plesetsk shortly .after 
it began. In the past severa! years there has 
been no significant change in the launch rate 
of these satellites, in their orbits, or in their 
apparent míssons. The Soviets Jaunch about 
10 of these satellites ,each year. Use of these 
satellites is expected to continue at the pres
ent leve! for the ne:rt severa! years. 

48. The Type 5 satellites apparently are 
used as targets for Soviet ABM class radars
most likely small and large 1iy Add radars
located at ABM sites around Moscow and at 
RM> sites at the Sary Shagan Missile Test 
Center. A few radars for other purposes, such 
as a tracker of RVs on Kamchatka, also may 
be involved. In addition, these satellites play 
a role in observations of the atmospbere~s den
sity in the ionosphere. The satellites appear 
relatively unsophisticated. 

49. The Type 10 satellites appear to be used 
for the checkout of gear at monitoring sites 
involved in the satellite interceptor program. 
One site also is used in the radar reconnais
sance program, and may be involved in the 
program to develop a Soviet satellite for sur
veillance and early waming. 

Navigation Satellites 

50. Tbe first Soviet navigation satellite fligbt 
was Cosmos 192, launched in November 1967. 
Since then payloads have been launched from 
Plesetsk by the SL-8 launch vehicle into near 
circular orbits of 400 and 530 nm altítude, 
wLth orbital inclinations of 74 and 83 degrees. 
lt appears now that in December 1970 a nomi
nal orbit of about 530 nm altitude was selected 
as standard. This altitude provides a more 
stable orbit than the lower oru>-a bighly de
sirable quality for such satellites. Two naviga-

~ / 
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tion satelllte groups, of three satellites each, 
are now in use--one at 74 degrees inclination, 
and one at 83 degrees. 

researchers. The satellites transmit on a lim
ited basis over and near North America, other 
non-Soviet areas around the world, and sorne 
ocean areas . 

6.2(d) 

. 51. These satellites transmit ephemeris data 
( whicb describe the satellite's position and 
velocity) and have two beacons for Doppler 
tracking. These data, collected passively, al
low the determination of the user's position. 
The accuracy of the ephemeris data, however, 
limits the positional accuracy that can be 
achieved. Thus far, the Soviets have used data 
that are inaccurate to the degree that a user 
could determine position only to about one 
mile. This feature, on seemingly operational 
satellites, has been somewhat puzzling. 

54 . .___ _______ _. it is clear 3.3(h)(2) 

52. The data do not appear good enough 
for all military users and have been inter
preted a.s evidence that the program is in
tended for civil use only. Moreover, the satel
lites are not programmed on Sundays. It is 
passible, thougb, that in a situation of tension, 
the satellites could be programmed with 
bighly accurate epheme.ris data and be avail
able continually,. And in that context a user, 
sucb as an SSBN, migbt be able to acbieve 
positional accuracies as good as 300-600 feet. 

53. One purpose of these satellites is to pro
vide positional data to Soviet sbips. Known 
examples are Soviet missile range instrumen
tation ships, oceanographic researcb ships, 
tankers, and Z-class submarines used in scien
tific expeditions ) . 

ut even · ey are not current users, sub-
marines and surface ships are lilcely users in 
the future. lt is quite possible, moreover, that 
other users exist, Exainples include mobile 
land-based ballistic missile elements, geodetic 
survey elements, and ionospheric pr-0pagation 

that a second subsystem exists on the naviga-
tion satellites, and it has been on them since 
the first one in 1967. It is independent of the 
navigation subsystem, and is programmed 
separately. This subsystem operates frequently 
both over and away from the USSR. 

55. Improvements in the accuracy of the 
satellite-transmitted ephemeris almost cer
tainly will be made eventually, if improved 
accuracy does not already exist. The Soviets 
are reducing tbeir geodetic uncertainties 
through geodetic satellites that are associated 
with the navigation satellites, as well as by 
other meaos. The Soviets also may investigate 
eventually the use of other concepts ( such as 
triangulation or direct ranging ) for improved 
navigation capabilities. Deployment of sets of 
satellites at bigher altitudes than 550 nm may 
occur, and tbey might provide improved posi
tion and velocity information f or moving 
users. 

Geodetic Satellites 

56. The Soviets have gatbered rudimentary, 
indirect world-wide geodetic data since tbe 
early 1960s using their photographic recon
naissance satellites. The emphasis was on col
lecting data over the US. The Soviets bave 
also engaged in optical traclcing of non-Soviet 
satellite.s-in part under intemational oooper
ative programs. The launching of a specific 
Soviet geodetic satellite system in early 1968 
was a natural follow-on and complement to 
tbeir overall effort in geodesy. The satelüte 
system indicates an intent to provide improved 
world-wide geodetic ties, and to improve 
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gravimetric and geodetic models to the extent 
that they can support very high accuracy tar
geting of strategic ballistic missiles. It is be
lieved tbat the satellite tem mi t be able 

57. The Soviets have launched nine of these 
satellites since the program began in early 
1968. Light flashes were first observed eman
ating from these vehicles in late 1971. Subse

uentl these flashes were correlated with 

ese sa tes are aun m 
esetsk by SL-8 boosters. Until· recently, the 

satellites used a near-circular orbit about 650 
nm high. with an inclination of about 74 de
grees. The two most recent of these satellites 
use a near-circular orbit about 750 nm high. 
but still with a 7 4 degree inclínation. This 
higher orbit provides even better earth cover
age, and both types of orbits allow extensive 
tracking from the Northem Hemisphere, wbere 
the Soviet ICBM launch sites and targets are 
both located. Severa! kinds of orbits also per
mit more accurate determination of the earth's 
gravity field The orbit a1so provides several 
opportunities each day for observations in 
both the USSR and North America to be made 
on the same revolution. 

58. The geodetic satellites appear to be 
ve similar to the Soviet navi ation satellites. 

The satellites have some form 
'--~------' 

of attitude control, probably passive. The de-
3-3( h )(2) tails of the spacecraft are not clear; there are 
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into the Soviet navigational spacecraft. Al
though no epbemeris data has been inter
cepted being either loaded into, or trans
mitted from, the geodetic satellites, it is judged 
that these vehicles may bave the capability to 
perform a navigational mission. 

59. The flashing lights on the geodetic 
spacecraft permit tbe Soviets to take measure
ments witbout relying on solar illumination. 
The light pulse sessions, and the beacon trans
missions, are programmed to occur over se-
lected areas around e_M>rl_d · 
with this the Soviets 3.3(h)(2) 

60. This program probably will continue 
for several years at about two launches per 
year, but new inclinations and additional high 
altitudes may be used. The introduction is 
expected in the nen year or so of laser rang
ing to further improve the data's quality. 
Along that line, a Soviet physicist announced 
the development of a laser to pbotograpb and 
determine the exact distance of earth satellites. 
In the future, therefore, geodetic satellites 
may contain retroreflectors in addition to, or 
instead of, the active optical system. 

Meteorological 

61. Only minor changes have been detected 
in Soviet meteorological satellites since the 
Soviets began their series of operati.onal 
weather spacecraft in 1969. Tbe program and 
the satellites still have certain limitations, in-
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cluding a relatively low altitude orbit ( now at 
about 500 nm) and an optical system with a 
relatively narrow field of view. This has re
quired multiple satellites to provide world
wide coverage. And unlilce US weather satel
lites, which use higher altitude orbits, Soviet 
weather satellites do not use orbits which are 
sun-synchronous.• Thus, the vehicle observes 
continually changing lighting conditions 
around the world, a situation which is over
come in part by a television system which can 
account for variations in light intensity and 
particularly by a large network of spacecraft 
in different orbital planes. ( A sun-synchronous 
orbit for a Soviet weather satellite would re
quire a retrograde launch to the northwest or 
soutbeast from Plesetsk, which the Soviets 
have never done.) I 

62. Some improvement in the satellites' sub
system reliability has been noted. The life
time of the video transmission system, for ex
ample, appears to have been doubled to about 
11 montbs. The Soviets introduced a real-time 
photographio transmission capability in 1971 
which was probably preprogrammed. This 
technique, if linked with ground and satellite 
communications networks, could give the So
viets the capability for providing nearly real
time meteorological data to Soviet military 
units and ships on a global basis. 

63. Soviet developments in the meteoro
logical satellite field are expected to proceed 
along several fronts. We belleve an automatic 

• Sueh orbib compemate naturally for daily changes 
in the 111n'1 illumlnation of the earth; the9e ehanges 
occµr because of the earth's own rotat:ion and lb 
motion uound the sw:i, · 
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photograpbic transmission system wil1 con
tinue to be developed, and may be used in 
a continuously transmitting mode by 1974. 
This will increase significantly the utility of 
the system, particularly for users located in 
remote areas and for ships at sea. lt will also 
allow many of the developing nations that 
have receiving equipment for US satellites 
to receive cloud pictures from Soviet satel
lites as well. This will enhance Soviet prestige, 
particularly since the quality of the pictures 
seems excellent. 

64. The Soviets also seem to be worlcing 
on new subsystems. They reported that they 
were using ocean buoy-mounted stations for 
at least the relay of meteorological data; the 
Meteor satellites could be used for data relay 
from such stations. In February 1972 two 
types of electric jet engines were tested on 
Meteor 10; one was referred to as a plasma 
engine and the other as an ion engine. The 
orbital period of Meteor 10 was lowered by 
0.3 minutes during a one-week test period; 
such tests may lead to an operatlonal station 
keeping and attitude control capability on 
future meteorological systems. The microwave 
sensors tested on several Cosmos satellites 
may appear in future Soviet meteorological 
satellites. 

65. Moreover, we believe that infrared 
temperature sounders could become standard 
equipment on meteorological satellites before 
1976 or so. These instruments provide very 
important data on the vertical distribution of 
temperature through the abnosphere, which 
must be known to produce accurate weather 
forecasts. Satellite data of this type are par
ticularly important over remote regions of 
tbe globe that are not covered by ground

based observations. The Soviets reportedly 
also are designing second-generation satellite 
microwa:ve radiometers for measuring sea 
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temperatures and for ice reconnaissance, prob-
ably for meteorological and oceanograpbic 
uses. Sea temperature data could be used in 
the future as a data base to support a water 
differential-temperature system for ship or 
submarine wake detection. 

66. lt is expected that the current Soviet 
weather satellites will continue at their present 
level of activity until 1974-1976 period, when 
a follow-on spacecraft is expected. lt probably 
will have improved subsystems ( video and 
infrared) and will be placed at somewhat 
higher altitude-perha~ 800 nm or so. The 
Soviets have talked about a three-tier meteoro
logical system, using a manned satellite in a 
near-earth orbit, an improved unmanned 
meteor at about 5.50-800 nm, and a geosta
tionary satellite. They also have mentioned 
a geostationary satellite for the Global At
mospheric Researcb Program in 1976-1977. 
Major developments in the 1980s could in
elude a multipurpose vehicle, perbaps com
bining advanced sensors---6uch as radars and 
lasers--with. current subsystems. 

Communications 

ffl. Soviet use of space systems for com
munications relay has expanded during the 
last few years. Not only are new satellite sys
tems emerging, but the older systems are 
being used in several new ways. Both instan
taneous real-time relay and delayed repeater 
store/ dump techniques are now used by 
Soviet satellites. The real-time satellites are 
identified by Molniya designators; two types 
have been launched so far-Molniya 1 and 
2--using 12 hour, eccentric, inclined orbits. 
A follow-on system to Molniya, called Stat
sionar, using a synchronous orbit, has been 
announoed by the Soviets, but no tests of 
the system have taken place. The store/dump 
satellites are given names in the Cosmos series; 
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again, two types have been launched, using 
440 and 800 mile circu1ar orbits. Unlike the 
two versions of Molniya, which bave some 
similarities, the characteristics of th.e two 
store/ dump types are very different 

68. Molniya. The first: sateilite named in 
the Molniya 1 Series was launcbed in spring 
1965, although, severa} developmental satel
lites in tbe Cosmos series preceded this. 
Launches using the SL-6 booster bave con
tinued regularly, from both Plesetsk and Tyu
ratam, and 26 satellites have been announced 
so far. The first of a new series of communi
cations relay satellites-called Molniya 2-
was launcbed in November 1971. Seven of 
these satellites have been launched, and al1 
have come from .Plesetsk. Molniya 1 has used 
a two-way carrier, capable of 60 voice chan
nels or a single television channel This low 
capacity forces the USSR to have many satel
lites active as well as many ground stations. 
Molniya 2 reportedly will have a substantial 
.fmprovement in flexibility over Molniya 1, 
and a 10-fold increase in relay capacity. This 
has yet to be demonstrated. The Soviets have 
continued to launch Molniya 1 type satellites 
since the first Molniya 2. lt thus appears that 
the USSR will use both programs, at least for 
a few years. However, the 10 to 1 capacity 
advantage of Molniya 2 satellites wil1 likely 
allow Molniya 1 replaoement by the 1975-
1977 time period. 

69. The Soviets' original Molniya system 
of communications terminals consisted of dual 
( transmit/ receive) antenna sets at five space 
mission control sites. During the late 1980s 
and early 1970s, there has been considerable 
expansion of ground terminals for two-way 

1 

oommunlcalions at ,pace mluim> control lite, 

3.3(h)(2) 
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dish antennas that might be usable with Mol-
niya satellites have also been seen on several 
Y-class submarines. 

70. There are cwrently over 45 Orbita re
ceive-only stations to provide distribution of 
television signals relayed by the Molniya l 
satellites. The Soviets have indicated they 
wi11 supply a number of these sites with a 
transmitting capability, thereby allowing them 
to function in a two-way mode. 

71. An Orbita 2 ground terminal network 
has been announced as being intended for use 
with MoJniya 2 and eventually with the geo
stationary satellite called Statsionar. This net-

1 ~ anmren~ ;, ~n m = ~: : 
ably plan 30 or so new Orbita 2 facilities and 
eventually intend to add Orbita 1 terminals 
to the oetwork by converting the electronics 
to the 4-6 GHz frequencies used by Moloiya 2. 

6.2(d) 

74. Wben the first Molniya 1 was launched 
in April 196.5, the Soviets announced that 
the Molniya COMSAT system was to provide 
for the relay of civil communicatiom signals, 
i.e., television, telegraph, and telephone. How
ever, in June 1965 1 

3.3(h)(2 

72. There are several additional sites in the 
USSR that bave medium to large size dish 
antennas. These steerable antennas may be 
related to satellite communications relay ac
tivity, but the ful] nature and scope of tbeir 
involvement has not been resolved. 

3.3(h)(2) 

73. The preaent Molniya 1 system provides 
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Plesetsk. 

77. In one of these series, a single store/ 
dump satellite is launched at a time. The 
current orbits are about 440 miles high: Seven 
have been launched in the current phase; four 
of them are generally active at one time. Each 
spacecraft has at least two subsystems for re
ceiving, recording, and retransmitting low
data-rate communications. One communica
tions subsystem is probably used for trans
mission from the USSR to users and the other 
subsystem for transmissions from the users 
back to the USSR. 

78. The second store/ dump communications 
series of satellites are launched eight at a 
time on a single booster and placed in an 
orbit 800 miles high. There have been eight 
launches since the first one in 1970, and the 
Soviets maintain 16, 24, or more, of these 
satellites active at one time. 

79. Statsionar. Frequency registration ap
plications for the Molniya 2 and Statsionar l 
satellites originally suggested they would be 
deployed at about the same time. lt now ap
pears the Soviets will deploy a Statsionar in 
1975-1976, as they develop ground tenninals. 
The Statsionar l sateJlite probably will be 
orbited into a geostationary orbit over the 
Indian Ocean. As they have yet to use such 
orbits, the Soviets probably will demonstrate 
their ability to place payloads in geostationary 
orbit before they are ready to launch Stat
sionar. Three Statsionar 1 satellites deployed 
120 degrees apart would give the Soviets 
full earth communications coverage. Once 
in orbit, the satellite will allow military 
forces in the Indian Ocean to communicate 
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with the USSR using other than HF or VLF 
meaos. Moreover, potential intemational de
ployment of Orbita sites for use by Statsionar 
will improve communications with friendly 
nations and also provide propaganda oppor
tunities. 

80. The operational frequencies of Stat
sionar reportedly will be in the same bands 
as Molniya 2. Statsionar, like Molniya 2, also 
will have two operating modes--one for civil 
communications and one for official users. 
In addition, the two spacecraft reportedly will 
have the same electrical characteristics. lf so, 
it seems probable that the Soviets will con
tinue deployment of Molniya 2 ground ter
minals, and evaluate the communications ca
pacity and capabilities of Molniya 2 before 
Statsionar is launched. 

81. Near the end of 1971, the Soviets en
tered into an Intersputnik agreement with 
Warsaw Pact countries, Mongolia and Cuba. 
This agreement established a Soviet Bloc satel
lite cornmunications network that is inde
pendent of the Intelsat consortium. The So
viets plan to use the Statsionar satellite for 
Intersputnik with the exception of Cuba, 
which will work through Molniya 2. A ter
minal in Cuba announced as being for Inter
sputnik is nearly complete, whereas there is 
no evidence of comparable European sites. 
The Cuba site has sorne of the characteristics 
of sites in the USSR and in Mongolia ( at So
viet military installations). 

82. New System.s. The Soviets will likely 
continue the expansion of the Molniya sys
tems, with increased use by military forces and 

bigher capacity. Moreover, a communications 
relay capability may be introduced on otber 
types of satellites. Logical candidates are high 
altitude vehicles-such as Prognoz-or satel
lites already serving a support role to military 
forces. Appropriate new users include lower 

~ / ~( --~ 
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echelons of the Soviet Armed Forces, officiaJ 
and intelligence related installations abroad, 
airbome com.mand posts, ballistic missile sub
marines, and naval command and control 
ships. We expect that new sigoal frequencies 
and modulatioo techniques will appear with 
these advances. 

111. CIVILIAN AND SCIENTIFIC 
PROGRAMS 

Manned Earth-Orbital Flights 
83. Manned Soviet space programs for the 

1970s will be primarily space statioo orieoted. 
The groundwork for the Soviet space statioo 
program began witb the Soyuz program in 
1967. At that time there were at least two 
primary objectives for the Soyuz craft. One 
was to serve as a circumlunar vehicle that 
would upstage the Apollo manned lunar pro
gram. Another was as a ferry vehicle for the 
manned space station program, Salyut. 

84. The circumlunar program never proved 
fruitful due to delays resulting from the Soyuz 
1 cosmonaut death and due to the poor flight 
record of the required booster, the SL-12. lt 
was finally postponed indefinitely when the 
US succeeded with its manned circumluoar 
flight, Apollo 8, in December 1968. As a result, 
progress on the manned lunar laoding pro
gram slowed. Due to repeated failures of the 
booster for that purpose, the TT-05, a landing 
is still not a reasonable possibility for at least 
five years. 

85. Between the Soyuz 1 flight in 1967 aod 
the Salyut 1 launch in 1971, 13 Soyuz craft 
were launched. During this phase of the pro
gram, Soyuz demonstrated only a very limited 
capability to conduct the critica! operations 
required for maintaining a manned orbital 
station. Three pairs of Soyuz vehicles com-

TCS 889080-73 
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pleted suooessful reodezvous and docking o¡>
erations. Of these, ooly the Soyuz 4/5 missioo 
was manned, and its personnel transfer was 
carried out by extra vehicular activity (EVA) 
instead of through an interna} transfer module 
as on Salyut. 

86. The Soviets thus entered their first 
Salyut missioo in 1971 without a single flight 
test of the docking transfer system. Further, 
they had conducted only one long duration 
flight, the 18-day Soyuz 9 mission. And Soyuz 
1, Soyuz 2/3 and Soyuz 6/7/8 ali experienced 
equipment failures that prevented the com
pletion of many mission objectives. Thus, while 
on at least one occasion the Soviets did ac
complish sorne of the key operations required 
for a space station, the Soyuz spacecraft did 
not appear reliable enough, by US standards, 
to warraot its use as an operational ferry. 
Nevertheless, apparently desiring a space first 
and the prestige they expected from such an 
accomplishment, the Soviets proceeded with 
Salyut l. 

87. The first launch of a Salyut type vehicle 
occurred in April 1971. It was labeled Salyut 
1 by the Soviets, and the term now takes on 
the meaning of an orbital station which is 
manned by Soyuz ferry vehicles. Soyuz 10 
attempted, but failed, to accomplish a success
ful dock with Salyut l. Soyuz 11 docked and 
personnel transferred, but a Soyuz malfunc
tion led to their death on reentry. Two addi
tional launches of Salyut 1 type vehicles have 
taken place since. Both were f ailures. The 
first, in July 1972, suffered a booster malfunc
tion and did not achieve orbit. The seoond, 
Cosmos 5$7 • in May 1973, did achieve orbit, 
but failed very early in flight and was assigned 
a Cosmos designator. 

• This vehlcle was larger than th.e Salyut 1 and had 
a somewhat different conflguration. 

7 
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88. The purpose of identifying the Salyut 
1 type designator is that a second and differ
ent Salyut class vehicle, designated Salyut 2 
by the Soviets, was launched in April 1973. 
Although launched by the same booster as 
Salyut 1, and given the name Salyut, it was 

3.3(h)(2) noticeably different in its configuration. The 
most si · icant difference was its 

mission. t t ·s point e inten miss1on o 
Salyut 2 still is not clear. An open source So
viet article suggested a second space station 
program would parallel the manned station 
program ( presumably the civilian Salyut 1 pro
gram). It further suggested that the parallel 
program would occasionally include "manned 
visits" to service scientific experiments, but 
that its primary mission was not manned: It 
is too early to determine whether Salyut 2 
represents the first flight in the parallel 
program. 

89. In addition to the Salyut missions since 
the summer of 1971, there have been five 
other man-related launches. The unmanned 
Cosmos 496, in June 1972, was an apparently 
sufficient checkout of Soyuz 11 problems prior 
to the July 1972 Salyut failure. The more re
cent flights of Cosmos 573, Soyuz 12, Cosmos 
613, and Soyuz 13 had similar flight profiles 
and are believed to be for checkout and use 
of new or modif ied spacecraft subsystems 
rather than for specific corrections to prob
lems which caused the Soyuz 11 disaster. 
Sorne of the subsystems may be related to the 
ASTP. Part of the motivation for the Soyuz 
12 and 13 flights probably was to restore US 
confidence in Soviet manned flight in light 
of the many manned failures. 

The 1971 Salyut 1 Mission 

90. The April 1971 Salyut 1 launch marked 
the beginning of a new phase in the Soviet 

TOP 
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manned program, being the initial version of 
a Soviet earth orbiting laboratory. Although 
the beginning of a new program, it was totally 
dependent upon Soyuz. Many of the subsys
tems on Salyut were the same as on Soyuz. 
And the Salyut was dependent upon the Soyuz 
for ferrying men to it. 

91. The first Salyut mission began with the 
Salyut 1 launch, followed three days later by 
the Soyuz 10 launch. One of the critical phases 
of the mission was to be a successful docking. 
An indicator of the importance the Soviets 
placed on the rendezvous and docking was 
their selection of Cosmonaut Shata1ov as Soyuz 
10 Commander. Shatalov had gained more 
experience than bis fellow cosmonauts as the 
commander of the active spacecraft in the 
only otber m~nned rendezvous mission-the 
successful Soyuz 5 rendezvous, dock, and EVA 
crew transfer to Soyuz 4 and tbe unsuccess
ful Soyuz 8 rendezvous with Soyuz 7. As pilot 
of Soyuz 10 Sbatalov was unable to perform 
a rigid dock with Salyut. Although the specific 
cause of tbe Soyuz 10 fai1ure is not known with 
certainty, there was evidence to su est it was 
the fault of round control. 3.3(h)(2) 

S ort y er e unsuccess u 
L.....ro-c~ in- g- a~tt_,empt, the mission of Soyuz 10 was 

ended and the spacecraft deorbited. Although 
the Soviets did not say so explicitly, available 
evidence suggested that Soyuz 10 was to have 
involved a crew transfer for a mission of two 
to four weeks. 

92. Seven weeks passed before Soyuz 11 
rendezvoused and docked, and the crew per
fonned the interna! transfer to Salyut But al
most from the moment the crew boarded 
Salyut they were beset by numerous equip-
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ment malfunctions that interfered with the 
program of experiments and routine on-board 
operations. The experiment schedule began to 
slip two days after the transfer to Salyut. Sev
era! times at the end of the first week the 
crew complained of the beavy work Joad and 
insufficient time to conduct experiments. Soon 
after these complaints a reduced work sched
ule was initiated. All scbedules were dis
carded a few days later when an electrical 
fire broke out in one of the equipment panels. 

93. The final sequence of the flight began 
with the undocldng and ended with the fatal 
reentry. The undocking took only 8 minutes, 
but once again revealed the ground crew in
ability to react effectively to non-scheduled 
events. The crew announced that a warning 
light indicated an intemal Soyuz batch, the 
one between the reentry capsule and the work
ing compartment, was not sealed. Alter seven 
attempts to open and reclose th~ batch in a 
period of about 6 minutes, and apparently 
satlsfied that the light was malfunctioning 
rather than the batch, ground control rec
ommended compromising the contact switch 
on the latch to enable the automatic undock
ing sequence to proceed. 

94. Ground control, aware that the commu
nication session for the undocking was only 
10 'minutes long and that if tbey delayed much 
longer the mission would have to be extended 
again if recovery were to be made in tbe in
tended area, decided to proceed witb the un
docking. In retrospect, one would have 
tbought the problem deserved more consider
atlon. A potenttal batch seal problem deserves 
more than 8 minutes when the créw is witb
out the added protection of space suits. (Volu
metric limitations in the Soyuz capsule did not 
permit three fully-suited crewmén. ) As a re
sult of the deatbs, future Soyuz crews will 
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reportedly be limited to two men with suits. 
This configuration was demonstrated on tbe 
September 1973 flight of Soyuz 12. 

Soyuz 12 

95. When tbe Soviets began their Salyut 1 
fligbt program in 1971, they probably felt it 
would pennit them to achieve a multitude of 
manned spaceflight objectives-including in
creased prestige for the country as a tech
nologically advanced power, economic bene
fits from scientific experimentation, and de
velopment of technology for otber Soviet space 
programs such as Salyut 2. 

96. Had it not been for the pressures from 
the US in ASTP for a successful Soviet 
manned test, tbe Soviets may not have had 
anotber Soyuz test until tbe fourth Salyut 1 
attempt, expected in early- to mid-1974. How
ever, tbe pressures were mounting: the Soviets 
had had no manned tests, their publicized 
man-related space tests had resulted in failure, 
and the ASTP test date was nearin,g. Thus 
far th.is Soyuz checkout series has consisted 
of three tests-tbe unmanned Cosmos 573 
and 613, and the manned Soyuz 12. All appear 
to have been successful. 

W. The primary purpose of the Soyuz 12 
fli b .3(h)(2) 

as a thorougb 
engineering cbeckout of a modified Soyuz 
spacecraft. Significant aspects of the mission, 
as determined in preliminary analysis, are: 

- The cosmonauts wore pressure suits dur
ing both launch and reentry ( expected 
as a result of the Soyuz 11 deaths ) . 

- A possibly new type of docking assembly 
was checked out and expelled at the end 
of the fligbt. 
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- Particular attention was paid to ambient 
air pressure in the descent module 
throughout the flight. 

- AD experiments appeared to be space
craft-systems-oriented, with the excep
tion of four pbotography sessions during 
revolutions 13-16. 

- Tenuous evidence that the Soyuz may 
now have rotatable solar panels. 

The combination of these aspects suggests that 
possibly both ASTP-related hardware and gen
eral Soyuz improvements were tested. The 
docking assembly may be ASTP related, but 
the Soviets have stated they have no pla~ 
for flight testing of the required ASTP mech
anism. More likely it was a test of an improved 
mechanism for the Salyut/ Soyuz interface
one which needed work based on the diffi
culties encountered during Salyut 1/Soyuz 10. 
The rotatable solar panels were an apparent 
effort to solve their spacecraft electrical prob
lems. The use of solar panels on low-altitude 
spacecraft ( such as Salyut/Soyuz) presents a 
complex attitude control problem. In the past 
the whole Soyuz spac:ecraft has had to con
tinually be reoriented toward the sun. With 
rotatable panels the Soviets may have elimi
nated this reqllÍJ'ement and thus reduced a po
tential source of control problems. 

98. Ali of the identified aspects of Soyuz 12 
could easily have been tested in conjunction 
with a Salyut flight, and ít is likely they 
would have been, bad there been a successful 
1972 or 1973 Salyut mission. 

Genero/ Evaluation of T echnical 
Llmitations 

99. While the Soviets have conducted nu
merous space fligbts whicb have been fully 
successful or at least generally so, in moving 
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forward in their manned program they bave 
encountered many problems which they have 
not foreseen or which have resulted from 
deficiencies in sucb areas as -planning, design
ing, construction, or the conduct of the mis
sion. The purpose of this section is to examine 
the shortcomings we have noted in their 
manned space flight program that may bave 
an impact on the ASTP mission. 

100. Sulnystem.s. Chronic failures in the 
manned program have occurred in both pro
cedures and hardware. This has in part been 
due to the continued use of outmoded tech
nology. The increasing complexity of the mis
sions attempted has become too much for their 
technology, with its limited techniques and 
materiaJs. They frequently bave used over
simplified design approaches and .have not 
provided sufficient redundancy or altematives 
for inflight emergencies. Failures of Soviet 
man-related hardware and propulsion and 
vehicle components demonstrate poor quality 
control prooedures. iProduction items fre
quently seem to lack the quality of original 
single-piece hardware, and changes following 
operational problems frequently have caused 
more problems. 

101. Soviet man-related onboard systems 
have demonstrated a high incidence of 
malfunction-particularly in enviíonmental 
control components, eleétrical system units, 
mecbanical elements, and biomedical experi
mentation apparatus. Questions have arisen 
conceming the integrity and compatibility of 
interface seals, connections and latches in So
viet spacecraft, and the flammability of Soviet 
materials. Major medical and biotechnological 
limitátions were detnonstrated during the 24-
day mission of the Salyut 1/Soyuz 11 station, 
quite apart from the deoompression problem 
which caused the deatih of the crew during 
the descent phase. The electrical fire onboard, 
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wbich probably was caused by overtaxed eleo
trical systems, generated bannful gases and 
almost caused tbe station to be abandoned. 
The crew was exposed to abnospheric con
taminants whose toric effects probably 
affected their physical and mental stamina. 
There were recurrent breakdowns of the at
mospheric control ventilation system, defi
ciencies in humidity control units, and poten
tially dangerous over-heating of the oxygen
producing superoride chemical beds. 

102. Poor human engineering and outmoded 
cockpit display technology have been noted 
on Soyuz capsules. Such configurations ex
plain some of tbeir problems and at tbe least 
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increase tbe risk of instrumentation reading 
error during docking operations as well as of 
potential injury to the crew. Another hardware 
and potential biological eff ects problem area 
is electromagnetic interference due to bigh 
power emissions wbich can create problems 
for tbe effective operation of personnel and 
instruments. Difficulties have been encount
ered on many manned flights involving HF 
interference witb VHF channels. In general, 
deficient technology and low reliability of ma
jor man-related subsystems, as well as poor 
design approaches, have added to tbe stress 
of Soviet cosmonauts and elevated tbe opera• 
tional risks. 

POTE NTIAL SOVIET ASTÍ' PROBLEM AREAS 

DESIGN AREAS 

lfJCnltlNd rial of J)fflOftal fnlurv or ~ tf.oma&e. 
Human ~g of Soyuz interior is poor. Un
guarded power control switches; sharp comers and 
ed,- OD comoles. batch passageways and junction 
boxes; and umecured cables and b011eS could cause 
probletm. 

Molfu~ m Sor,a hardwatt; for ~ 
conm,l lt,IÑffl, for doc1ring, orad far .,,acecraft mter
,- ,,._.., of c:han«• for misrion. Previous change$ 
to Soym have fued deficieocies írom speci6c flights, 
but tbe hardware has later failed under other flight 
condftiom. 

Dlffk;vlti¡ m daclring. Soyuz uses outmoded tech
noJogy in cockpit display,; equipment !has presented 
bigbly erroneous readings and, in addition, con
tributed to l0IDO crews' disorlentation early inflight. 

E~ w.f-,- (EMI). Difficulty from 
EMI has ocx:w:red oo Soviet manned flights; bigb 
power Soyuz emltlln might effect 1ensitive instru
menb and be buardous to hWD11DS. 

Loto ~- Soyuz repn,sents early to m1d-1960s 
Soviet tldmology, whJcb is now def.icient in materiah, 
electronics, and subsystem redundancy¡ e .g., duplicate 
subsystems an, used, as opposed to altMnat&-or 
avoid1mce 1Ubayst1,ma. 

PBEFLIGHT AREAS 
Tf'flffling flme m mnulaton and moch,p,. Soviet crews 
do not get much experience directly transferable to 
spacefligbt. 

Mimon and fUght plana. Tbe Soviet's mfssion f.ljgbt 
plans often have been over-optirnistic and, in emer
gencies, have not been comprebensive. 

Spacecraft checlwut. Tbe continued existence of 
Soviet equipment problems on So,mz. as well u tbe 
problems' nature, imply prellight cbedcout is lnade
quate. 

INFLIGHT AREAS 
Equlf,ment ch.clwut orad UN. Soviet C19WS' abllity 
to prepare. we, and evaluate gear is limi1ed by their 
limited tralning in maintenance and operatlon. 

Cniw f)O'rffcii,ation. Soviet crews have very limited 
freedom of action and are not in the spacecraft' s 
automatic control loop. 
Crew dllclpline. Co.mwnauts have not been willfng to 
report ali problems and., comequently, some mal
functions and erron are not recogn1zed for lata
correction. 

MOflQIJement of múnon. Soviet manned ftigbts are 
dúected almost completely from tbe ground; crews 
continually awalt ground pennission for even minor 
corrective steps; moreover, lcey decisionmalcers are 
not always ava.llable; and in general, Soviet milston 
control crews react slowly and inefficlendy to comple:x 
or ~ circumstanoes. 
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103. Procedures. To date there has been con
siderable disparity between operational flight 
deniands and Soviet cosmonaut capabilities. 
Cosmonaut crews, particularly in the 1971 
Salyut 1 operation, have been inadequately 
trained and have lacked skill in emergency 
repair and maintenance as well as in daily on
board operations. Built-in deficiencies in crew 
preparation have stemmed in part from the So
viet approacb, which makes the crew virtual 
passengers and greatly limits their inflight re
sponsibilities and spacecraft control options. 
In the past two to three years, poot rapport 
with-and the ineffectiveness of-ground per
sonnel during flights have been very apparent, 
particularly in cases of problems and emer
gencies. During the Salyut 1 mission, neither 
the crew oor the ground control was suffi
ciently prepared to deal with the tecbnological 
and medical problems encountered during the 
mission. Crew efficiency was impaired by 
highly questionable medical therapy pre
scribed by ground control during the fire and 
descent emergencies, when optimum perform
ance was essential. The crew performed inner 
batch operations inefficiently wben undock
ing Soyuz 11 from the Salyut. Both ground 
control and the crew were unable to assess 
properly the critica! batch seal problems, and 
to take steps to solve them, during prepara
tions for retrofire for reentry. 

104. Flaws were evident in preparation and 
implementation of ílight plans by crews and 
ground control. Preflight checkouts of vehicle 
subsystems bave not been thorough, and in
adequate crew training in Soyuz maintenance 
and engineering has limited inflight check
outs. Crews have been reluctant to report all 
inflight problems and cannot take responsi
bility for corrective measures without ground 
permission, even in emergencies. 

23 

6.2(d) 
Manned lunar 

105. Circumluna,. The Soviet manned lunar 
program was planned eventually to include 
first a circumlunar flight and then lunar land
ing missions. The lunar Zond program, using 
the SL-12 booster, apparently had as its ulti
mate objective a circumlunar flight with a 
crew of two. We believe that this program 
was intended to gain experience for manned 
lunar landings and, as it turned out, to up
stage tbe US Apollo program. The hardware 
was first flight tested in late 1967, a few days 
after the beginning of the Apollo flight test 
program. The Soviets were apparently hopeful 
that a speedy man-rating of the SL-12 could 
be accomplished or that the Apollo program 
would encounter serious delays. They could 
not have hoped to land a man on the moon, 
as the SL-12 would not have supported this, 
but they could have achieved the first manned 
circumlunar mission had their strategy been 
successful. But out of a total of eight un
manned circumlunar flights by the end of 
1970, three were failures. There have been no 
circumlunar 1.ond attempts for the past three 
years, the SL-12 has never been man-rated, 
and the 1.ond manned circumlunar program 
apparently has been abandoned. 

106. Lunar Landíngs. The Soviets have 
never publicly indicated the existence of their 
own manned lunar landing program. 1be evi
dence of the existence of such a program and 
its status has stemmed primarily from tbe de
velopment of the Tr-05 space launch vehicle 
and from current Soviet efforts to develop a 
space suit for use on the xnoon. Since 
the catastrophic failure of the first TT -05 
launch attempt in 1969, which destroyed 
the J-1 pad. the Soviets have twice con
ducted a launch from the J-2 pad, in June 
1971, and again in November 1972. Both of 
these ended in failure. In 1971 the failure 
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OCCUITed during the first stage operation, and 
in 1972 during separation of the first and sec
ond stages. Repair activity at the J-1 launch 
pad now appears to be complete, but the 
rate at which the pad was rebuilt did not 
indicate a priority need. 

107. Tbere is little doubt that the TI-05 
was designed to support a manned lunar pro
gram. The first and last launch attempts were 
clearly lunar-related, and like the lunar Zond 
program, were to include earth-retum over or 
into the Indian Ocean. While we continue to 
believe that Soviet long-term goals include a 
manned lunar landing with the establishment 
of a lunar base, we doubt that a specif ic 
schedule still exists. The three straight faü
ures of the TI-05 and the 1 ½ to 2 years be
tween launch attempts indicate a program slip 
of at least four years. 

108. A program slip of this magnitude 
moves the Soviet manned lunar landing pro
gram at )east an equivalent number of years, 
if not more, into the future. In view of the 
failures of the TI -05 and problems in gen
eral with Soviet manned space programs, we 
cannot confidently judge when a successful 
manned lunar landing could be accomplished. 
If the Soviets successfully launch the TI -05 
in the next year or so and accord a priority 
to the lunar program higher than indicated 
by the pace of repai.rs on the J-1 launch pad, 
they could still conduct a lunar mission before 
the end of the decade. This would require, 
however, a consistently successful TI -05 flight 
test program, and we doubt that the Soviets 
can do this. Even one additional major failure 
of the TI-05 will almost certainly push the 
mission into the early 1980s. 

Lunar Probes 

109. The Soviets have bistorically used their 
lunar program in qrder to enhance their image 
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as a leading space power and to gain propa
ganda benefits by scoring spectacular "firsts.n 
Early in the program, the thinly disguised 
purpose of gathering scientific data played a 
decidedly secondary role. Tbese early Soviet 
efforts were characterized by persistence in 
the face of failure. Five failures preceded tbe 
first successful impactor; 11 failures occurred 
before tbe first lunar softlanding was accom
published; and there was one failure before a 
probe was successfully injected into lunar 
orbit. 

110. By 1967 tbe US had pulled ahead in 
the lunar "space race." Toe US achieved the 
first photography of tbe moon by a spacecraft 
in lunar orbit, and tbe Apollo program was 
well underway. The Soviet counter-,strategy, 
involvinJt the Zond circumlunar program, 
failed o ver the next f ew years in its aim of 
sending one or more men around the moon. 
( See paragraph 105.) 

111. Launches of lunar probes, using tbe 
SL-12, begun in late 1968 and intended to 
complement the Soviets limited circumlunar 
program, eventually became the sole Soviet 
lunar effort. In a Iast desperate attempt to 
compete with the Apollo program, a lunar 
probe was launched three days _prior to the 
launch of Apollo-11, the first mission in which 
men landed on the moon. The Soviet lunar 
probe was scbeduled to softland on the moon, 
gather a soil sample, and return the material 
to Earth prior to Apollo-11. The prob~ crashed, 
leaving the Apollo program unchallenged. 

112. Soviet propaganda then took a new 
tack, cla.iming that unmanned lunar explora
tion was saf er and more potentially rewarding 
tban the manned Apollo program. At the same 
time the priority and frequency of launches 
decreased. 
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113. Since 1970 one orbiter mission, two soil 
sample/retumer missions, and two lunar rover 
missions have been successfully accomplished. 
The primary objectives of the Junar orbiter 
are to perform scientific studies of the moon 
and of the solar system from lunar orbit. The 
most important experiment was the study of 
the lunar gravitational field. Other experi
ments canied by the orbiter are related to 
solar and galactic radiation, photography of 
some of the surface, and lunar magnetic fields. 
The primary objective of the return missions is 
to extract and return lunar soil samples to the 
Soviet Union. Secondary objectives are to pho
tograph both the landing site and the soil 
sampling operation and to make radiation and 
temperature measurements. 

114. The Lunokhod rovers returned sorne 
prestige to the Soviet lunar program. These 
rovers continued the Soviet emphasis on un
manned exploration. Two rovers have been 
landed on the lunar surface in November 
1970 and January 1973. Both were controlled 
by five-man teams on earth. Lunokhod-1 
traveled 5.7 nm and survived for 10',í montbs~ 
while Lunokhod-2 traveled 20 mn but func
tioned only four months. The primary mis.,ion 
of the Lunokhod rovers was to perform exten
sive scientific experiments on the lunar sur
face: laser ranging from earth; astrophysical 
observations; solar, galactic, and extra-galactic 
radiation; photography of the nearby a.reas; 
magnetic field observations; and lunar soil 
studies. 

115. The Soviets are expected to continue 
their unmanned lunar exploration efforts at 
about the same leve} of activity as in the 
past few years, primarily with imptoved lunar 
rovers and soil return vehicles. Missions in
volving soil collection by a lunar rover and 
subsequent transport of tbe material to a vehi
cle which would retum to earth may occur 

TOP 
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in the near tenn. Because of the weights in 
volved, such a mission would require two 
SL-12s to deliver the two payloads. Explora
tion of the far side of the moon with a lunar 
rover may be attempted in the mid-to-far 
tenn using a lunar orbiter relay satellite for 
communications with eartb. The Soviets may 
introduce, too, a non-retumable, lunar scien
tific base, using a radio telescope, deep oore 
surface samplers, and a seismometer. 

116. W e th.ink it unlikely that the Soviets 
could undertake advanced unmanned lunar 
missions sucb as a complex scientific or a 
joint rover/return mission before late in the 
1970s, even though a suitable launch vehicle 
may be available earlier. Toe development of 
the advanced payloads required for such mis
sions will be the pacing ítem. 

Planetary Probes 

117. The Soviet interplanetary program has 
been conducted at a much higher level of 
effort than the OS program. Wbile the US 
has launched only 9 interplanetary probes, the 
Soviets have launched 34. The scientific in
strumentation on the early Soviet probes was 
relatively crude, but has improved in recent 
missi@ns. The desire to enhance the Soviet 
image, and the desire to achieve interplane
tary space firsts, were the primary considera
tions in the early stages of their program. In 
recent years, however, the scientific aspects 
have assumed increased importanoe. 

118. The Soviets have continued to launch 
spacecraft to Venus and Mars at every 'OP· 
portunity, with the exceptioo of the 1967 
Mars launch window. The earlier planetary 
spacecraft. as typified by the Venus probes, 
have consisted of a bus and a planetary en
counter payload and have been launched by 
tbe SL-6. The bus provided all spaoec:raft sup-
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port during the cruise phase of the mission 
and was basically the same regardless of the 
planetary encounter package. These space
craft were relatively beavy and have been 
characterized b a limited number of ri-
ments and b 

~--------------' 
119. After a long series of failures and 

3.3(h)(2) partial failures, the Soviets during 1972 finally 
achieved a 

p to at time e Soviet 
Venus program had been cbaracterized by mal-

3. 3(h )(2) functioning spacecraft and 
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) functions can be attributed to the hostile 
Venus environment and a major error in the 
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origina! characterization of the Venus atmos
obere. Í 

120. A new generation of planetary spaoe
craft, Jauncbed by the SL-12, was first su~
fully flown in 1971 for the Mars 2 and Mars 3 
missions. ( Two unsuccessful launches had 
been attempted in 1989.) Both Mars 2 and 
Mars 3 oombined. on the same spacecra.ft. a 
Man lander and a Mars orbiter with some
what limited capability and life. In both mis
sions the lander failed to acquire data. The 
Man 2 lander crashed due to a steep entry 

3.3(h)(2) angle. and Mars 3 

e somew t · er eoergy 

trajectory requirements of the 1973 Mars 
window compounded the weight problems. To 
reduce landing velocities the Soviets decided 
to split the missions, use separate Mars landers 
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and orbiters, and send four spacecraft to Mars. 
We expect that each set of two spacecraft has 
some improved capability. 

121. The SL-12 launched spacecraft are 
much larger and more complex than the SL-6 
launched spacecraft. These planetary space-
,....,.1+ • .._I ~tt....m<xmK!Iate..L_ _____ _J3.3(h )(2) 

122. Mars missions in the next five years 
will be severely hampered by energy oonsid
erations. A considerahly greater escape ve
locity will be required for the Soviets to ex
ploit the next Mars window, in September 
1975, than has been the case for past probes 
of that sort. Either the Soviets will have to 
undertake a clifferent type of trajectory than 
they have used in the past, which will sig
nificantly lengthen the mission and cause com
munications problems, or they will have to 
drastically reduce the size of the payload. It 
is possible that the Soviets will skip th:is win
dow completely. The 1977 window will bave 
less stringent velocity requirements and the 
TI-05 or an uprated SL-12 might then be 
available. 

123.Venus probes have no severe limitations 
from a weight or energy point of view, but a 
succasful probe is difficult because of the 
very hostile atmosphere. The Soviets skipped 
thelr opportunity to launch to Venus during 
the window in November 1973. Discussions 
are now underway between the Soviets and 
the French concerning a project to float bal
looos in the dense Venusian atmosphere. Such 
balloons could be part of Venus PJ'Obes (prob
ably using the SL-12) launched in the follow
on window in mid-1975. 
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124. Launching one or more space probes 
to Mercury is a logical extension of the cur
rent Soviet planetary program, but we bave 
no evidence they intend to do this. Another 
Soviet possibility is a Venus swingby mission 
with flyby or impact on Mercury. We believe 
that a public relations type attempt could be 
accomplished next year. A significant scien
tific venture probably will not oocur before 
the 1976 window. 

12.5. lt is unlikely that Soviets will launch 
a mission to the outer planets before the 1976-
1978 period. Such a mission might involve 
a flyby of Jupiter, and then possibly a gravity 
assist to another planet. The heaviest payload 
the standard SL-12 booster could get to Jupiter 
is too small for any kind of reasonable mission. 
Consequently, it is unlikely that a Jupiter mis
sion will be fortbcoming until new, major de
velopments occur in the Soviet booster or pro
pulsion systerns. Lif etime limitations and long 
distance communications problems will also 
severely hamper Soviet progress in this area. 

Scientific Satellites 

126. The Soviets have for many years 
launched small research satellites to collect 
data on the space envirorunent within 1,200 
miles of the earth. The primary investigations 
have been of particle radiation and ionospheric 
characteristics. These satellites bave also 
served as subsystem test-beds and have laid 
the groundwork for other satellite research 
programs. Data collection on the space en
vironment for the most part has been taken 
over by the Intercosmos program of coopera
tion between the Soviet Union and East Eu
ropean Socialist countries. Intercosmos satel
lites generally perform near-earth enviton
mental research in four areas: solar emissions, 
ionospheric and magnetospheric structure, low-
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energy cosmos rays and low-frequency radia• 
tion, and high-energy cosmic rays and cosmic 
dust. 

127. Recently, the Soviets have initiated the 
Prognoz series which has the announced mis
sion of studying the results of solar activities 
and their influence on interplanetary space 
and the earth's magnetosphere. Three space
craft have been placed in bighly eccentric 
96-hour ( four-day) orbits. Prognoz satellites 
reportedly collect data on corpuscular radia
tion, gamma rays, x-rays, and the near-earth 
magnetic field. Solar plasma fluxes and their 
interaction with outer regions of the earth' s 
magnetosphere are also observed. These ob
servations are intended to develop the capa
bility to predict more accurately solar radiation 
levels in near-earth space. It is possible that 
the Prognoz satellites also could be used to 
monitor nuclear weapon detonations in the 
earth's atmosphere or in space. The few data 
available do not allow us to determine what 
the spacecraft is doing. 

128. In addition to their purely scientific 
satellites, the Soviets have continued to launch 
scienti.fic experiments on board other satellites 
such as their pbotoreconnaissance, communi
cations, and geodetic satellites. This practice 
has helped compensate for the small number 
of scientific satellites launched, but has the 
disadvantage tbat the mission parameters are 
tailored to the prlmary miss.ion rather than the 
scientific experiment 

129. Prior to Cosmos 605 in November 1973, 
the Soviets had not flown a biosatellite C 3.3(h)(2) 

ince the 
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cluded biological specimens. This practice 
probably wil1 continue. The payload of Cos
mos 605 included white rats, rurtles, insects, 
and fungí. Major problems under investiga
tion were the effects of weightlessness on the 
function of live systems and biological 
rhythms, and effects of high energy oarticles 
from soace radiation on nerve oells. l 

130. In 1973, during a visit to the US, 
prominent Soviet bioastronautics authorities 
showed marked interest in the methods and 
tecbnology used for inflight experiments witb 
primates and suggested a joint experiment 
launched by a Soviet booster. This would be 
included in the program planned by the USSR 
for at least one unmanned biological space 
experiment per year through 1978. A joint 
space biology project could be of mutual 
benefit, but the severe constraints which the 
USSR has imposed on Soviet biologists who 
have participated in biosatellite missions 
would create almost insunnountable problems 
for US space scientists. 

131. We expect to see continuing Soviet 
unmanned space environmental research ac
tivities on a modest basis. The Soviets will 
emphasize the intemational cooperation as
pects by launching foreign sensors on a fairly 
frequent basis using the SL-7 and SL-8 
boosters. Major, lower orbit scientific experi
ments will tend to be included in Soviet 
manned space stations. 

IV. COOPl:RATION WITH OTHER 
NATIONS IN SPACE ACTIVITIES 

132. Soviet cooperative ventures in space 
are fostered, as well as constrained, by con
siderations of both polltical advantage and 
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of technical merit. The general thaw in East
W est relations over the past severa! years 
has reduoed the political barriers to Soviet 
scientific collaboration with other technically 
advanced nations, particubrly the US. Soviet 
and Western political decisions to pursue 
a general normalization of relations have 
prompted the USSR actively to see1c: possible 
avenues of scientifíc and technical exchange 
as symbols of détente. The Moscow summit 
agreement on cooperation in space, signed in 
May 1972, was primarily a political gesture 
and only secondarily a promise of joint tech
nical cooperation. 

USSR-US Cooperation 

133. The record of accomplishments in 
USSR-US cooperation in space is not impres
sive in absolute terms. In every case the net 
gain has been in favor of the USSR. 

134. Up to early 1962, US overtures to the 
USSR for cooperation in space activities met 
with little response. The first rudimentary step 
in USSR-US space cooperation occurred in 
1962 with an agreement to establish a dedi
cated communications link to exchange mete
orological satellite data. Although the US 
started to transmit data vía this link as soon 
as it was established in 1964, it was not until 
1969 that the Soviets started to send relatively 
significant amou.nts of their own data. But 
even now the Soviet data is not always trans
mitted within the agreed time periods. . 

13.5. The next step carne in 1965, when a 
relatively minor agreement was made between 
NASA and the Soviet Academies of Sciences 
and Medical Sciences of the USSR to prepare 
a joint review of space biology and medicine. 

The agreement called for each country to 
prepare an equal number of chapters. The 
review was scheduled to be published in 1969. 
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After years of drawn-out discussions on the 
subjects to be covered and the selection of 
authors for each chapter, a manuscript is now 
scheduled to be published in 1973. 

136. A milestone in US-USSR space co
operation was reached in May 1972, when 
the two countries agreed on the organization, 
development, scheduling, and conduct of the 
ASTP test docking mission in earth orbit. The 
fllght now is scheduled to be carried out in 
July 1975 and will involve an Apollo Com
mand Service module and a Soyuz spacecraft. 
Each country is to build its portion of the 
docking mechanism, but the design was done 
by t}le US. The mechanism will be installed 
on a docking module that also will serve as 
an airlock and transfer corridor between the 
two spacecraft. During the docked period
wbich may last as long as two days-the 
crews will visit each others' spacecraft and 
perfonn a few scientific and applications
related experiments. 

137. The agreement that provided for the 
ASTP m.ission also pledged both countries to 
fulfill a Soviet Academy of Sciences and NASA 
agreement reached in 1971 for cooperation in 
space sciences and applications. As a part of 
this program to increase the exchange of data, 
an agreement was made to exchange informa
tion on Mars gained by the Soviet Mars 2 
and 3 spacecraft and by the earlier US Mar
iner mission. To this end, a teletype link was 
established between the Academy and the 
Jet Propulsion Laboratory ( JPL) in Cali
fornia. During the Mars 2 and Mars 3 mi.ssions, 
infonnation was exchanged over this circuit. 
In most instances, the data sent by the Soviets 
were simply a repeat of Tass announcements. 
Since completion of these missions, the Soviets 

have forwarded additioñal data to JPL, but 
these have been mostly copies of papers pre
sented at intemational meetings. Similar data 
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have been promised by the Soviets for their 
current Mars missions. The US has supplied 
to the Soviets, on request, photographs and 
maps of the areas of interest to the Soviets. 

138. Another area of Soviet-US data ex
change has been in earth resources surveys. 
The two countries have agreed to coordinate 
experiments and to exchange ground, air, and 
space observations from various instruments 
over specified areas in each country. In this 
agreement, each party is to malee observations 
over it:s o~ country. Nothing in the agree
ments even tacitly agrees to either party 
making observations over the other's country, 
although imagery of large areas of the USSR 
has been taken by the US ERTs spacecraft 
(This is available for sale to the public.) 
Wbile considerable data has been supplied 
by the Soviets in terms of papers, instrument 
output, and photographs, much of the data 
has not been in original form, and photo
graphic products have been released only after 
much prodding by the US. The agreement 
specifies that raw data will be exchanged, 
and the instrument characteristics wi.11 be 
provided. To date this reluctance to supply 
raw data and instrument characteristics hás 
been a severe hindrance to the data exchange 
program. 

Cooperation with Other Nations 

139. In addition to its dealings with the 
US, the Soviet U nion has in the past sought, 
and continues to seek, space cooperation with 
other states. The extensive Franco-Soviet pro
gram began in 1966 and has expanded slowly 
since then. In addition. the Soviets bave re
cently begun or are beginning programs with 
other countries-India, Sweden, W est Ger• 

many-and with the European Space Re
search Organization (ESRO). All of these 
newer programs are still in relatively early 
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stages, but can be expected to grow. In their 
efforts with these countries, we believe the 
Soviets probably are princlpally motivated by 
reasons of politics and public relatioos, 
although in sorne cases possible gains in tech
oology may have played a role. 

140. Cooperative veotures with the Warsaw 
Pact nations have been occurring since the 
late 1960s. These started as technically trivial 
eff orts at public relations, but have grown to 
a rela,tively significant degree in the past f ew 
years. Other Socialist nations now are in
cluded. For these nations, however, the prac
tical, public, and technological gains have not 
been as fruitful--oor will they be in the 
future. 

Fronc:e 

141. The French, in their cooperative ef
forts with the USSR, were motivated by a need 
for ways to orbit experimeots for which they 
do not have Jaunch vehicles, the desire to 
improve their prestige and status, and a de
sire to proceed independently of the US. For 
their part the Soviets hoped to enhance the 
image of a •special relatiooship" with France, 
to gain some puhlicity, and to proñt from 
French technology. Program difficulties have 
been caused by Soviet reluctance to release 
design interface data, operational infonna
tion, and experimental results, and by French 
funding problems which have resulted in de
lays, redirections, and cancellations. 

142. Five programs have recently achieved 
notable success with Soviet-launcbed French 
scientific experiments: a solar radiation experi
ment oo the Mars 3 probe, laser reflectors oo 
Lunolchods 1 and 2. ionspheric equipment on 

the Oreol satellite, solar effects equipment on 

Prognoz 2, and a technology applications satel
lite launched piggyback with Molniya 1/20. 
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143. Tbere also has been some cooperation 
in a vertical rocket program, using French 
instrumentatioo, for studies of the upper 
atm~phere. Moreover, a program of balloon 
observations by the Freoch has been used by 
the Soviets to correlate sorne of the data col
lected by their weather satellites. These pro
grams have been moderately successful. The 
French and the Soviets also are continuing 
their conjugate point experiments and are 
preparing to launch a Soviet particle accelera
tor from Kerguelen Island in the Indian Ocean 
to project particles along magnetic field Unes 
to the conjugate point in the USSR 

144. One of the more venturesome joint 
programs was to involve a Soviet-launched 
probe to Venus. The probe would have de
ployed a -series of balloon-like objects intended 
to float in the Venusian atmosphere and trans
mit data back to earth. Tbis program. never 
progressed beyond a proposal and was tenni
nated in about 1971. A similar program has 
recently been reactivated with US assistance 
in balloon technology. Preseot Freoch-Soviet 
cooperative projects include follow-on experi
ments similar to those already undertalcen. 
The French and Soviets also have cooperated 
in television transmissions via the Soviet Mol
niya system of satellites, but, the program 
probably has not progressed beyond tbe test 
stage. 

145. A space medicine program is being im
plemented to study the effect of cosmic radia
tion and immunological resistance using ex
perimental biological packages. Tbe program 
will also study the eff ect of weightlessness 
on the brain. Tbe French are also developing 
an experiment for studying certaio elements 
in space, including hydrogen and d e uterium, 

utilizing an optical resonance method. There 

has been no announcement as to the satellite 
to be used or its launch date. We expect 
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USSR-Frencb cooperative ventures to be con
tinued over tbe next severa! years at about 
tbe current level of activity and degree of 
technical sophistication. 

India 

146. The USSR has been similarly engaged 
in tbe past few years in cultivating political 
and scientific ties witb India. Very limited 
Indo-Soviet cooperation begun in tbe early 
1960s, sbortly after tbe establishment of the 
Thumba Equatorial Rocket Launching Sta
tion (TERLS). (Toe United Nations Commit
tee on Outer Space later sponsored this site 
for rocket-launched investigations of the upper 
atmosphere in the region of tbe earth's mag
netic equator.) A second, much larger step 
was taken in 1971 when tbe Soviets began 
supplying sounding rockets. Well overa bun
dred bave now been launcbed at TERLS. A 
few Soviet technicians have been stationed 
occasionally at Tbumba to give technical aid. 

147. An even larger cooperative effort is 
based on an agreement signed in May 1972. 
It calls for the Soviets to launcb an Indiao 
built satellite to carry out ionospberic, neutron, 
gamma ray, and celestial x-ray measurements. 
The 500-pound satellite is to be placed into a 
49 degree orbit, with an apogee of about 
300 nro. Toe launch probably will take place 
from Kapustin Yar near the end of 1974. Con
trol of tbe spacecraft and data collection are 
to be done at Sri Harikota, near Madras, and 
by tbe Soviet land and ship network. Many 
of the project's details are being bandled by 
the Intercosmos organization. 

ESRO 

148. The Soviets will launch ESRO's HEOS
A3 ( Highly Elliptical Orbiting Satellite) be
fore the end of 1974, probably as a piggyback 
payload. This is the backup satellite to the 
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HEOS-2, orbited by the US in January 1972. 
HEOS-A3 is designed to study the interplane
tary magnetospbere. This Jauncb stems from 
an agreement made in 1970 betweeo the So
viet Academy of Sciences and the ESRO. Also, 
in September 1972, ESRO technicians at tbe 
European Space Researcb and Technical Cen
ter ( ESTEC) supplied Soviet scientists with 
the information and equipment necessary to 
conduct an electrical field experiment. In ex
change, the Soviets were to supply ESRO with 
the experiment's data. Another area of coop
eration concems the correlation of measure
ments carried out by ESR<Ys HEOS-A2 and 
a Soviet Prognoz satellite, wbicb are similar 
projects. The possibility also exists for a joint 
project for measuring electrical fields in the 
magnetospbere and ionospbere by the sound
ing rockets and satellites. 

Sweden 
149. The Soviets and the Swedes reached 

an agreement in July 1973 for a Swedish sci
entific experiment to be carried on a Soviet 
satellite. 1t is expected to be launcbed during 
the summer of 1975. Tbe purpose of the ex
periment is to make detailed studies of the 
resonance polarization of some of the spectral 
lines of the sun in the ultraviolet area. 

West Germony 

150. In September 1970, a West Gennan 
minister visited the USSR to discuss a coop
erative program in a number of scientific 
fields, including space. Subsequently, an ex
change of delegations took place to discuss 
*concrete measures and project" wbicb were 
to begin in 1972. An agreement was proposed 
for a cooperative effort to compare data on 
ground-based observations of space-related 
pbenomena, sucb as trying to determine the 
effect of the space environment on the eartb's 
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magnetic field. lnformation on the degree and 
specifics of the program are not available, but 
it is believed to be purely scientific and is ex
pected to evolve slowly. The program even
tually may resuJt in placing a few scientific 
experiments on Soviet satellites or, similar to 
the French SRET effort, in the piggyback 
orbiting of small West German satellites with 
Soviet payloads. 

Socialist Nations 
151. Except for limited collaboration with 

Poland and Czechoslovakia in background re
search on space physiology, there was little 
true cooperation between the USSR and the 
East European nations untiJ 1969. East Euro
pean scientists often stated that before this 
time they received more info:rmation from the 
US space program than from the Soviet pro
gram. This dissatisfaction among the East 
Europeans may have contributed to the Soviet 
relaxation which became apparent with the 
first launchings of the lntercosmos satellites 
in 1969 and the -Vertikal" rockets in 1970. 
Eleven lntercosmos-type satellites have been 
launohed through November 1973. Each has 
conducted sorne form of scientific reassess
ments of solar racÍiation and its eff ect on the 
earth. Each flight has included a variety of 
equipment, mission support, and data analysis 
by the cooperating nations. Usually the satel
lites report back by data link, and are not 
recovered, but lntercosmos 6 was recovered 
by tbe Soviets before its film was analyzed. 

Rationale and Prospects for Space 

Cooperation 

152. For a variety of reasons, cooperation 
in space activities, especially with the US, 
must appear especially attractive to the USSR: 

-A complex fonn of space cooperation 
with the Weñ, especially the US, is a 
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politically important symbol of détente. 
The ASTP agreement was, in fact, a high 
point of the May 1972 Summit meeting. 

- The Soviets doubtless view any dramatic 
cooperative enterprise-such as ASTP 
or the exchange of lunar samples--as an 
opportunity to demonstrate scientific and 
teohnical parity with the US. Joint US
Soviet efforts, even if based upon rela
tively straightforward applications of 
available technology, will help to refurb
ish the intemational image of the USSR 
as the coequal of the US in spaoe. 

- The USSR recognizes-if only pri
vately-the technological preeminence of 
the US space program, and probably 
hopes to acquire technology and exper
ience from any space partnership with 
the US. Not only is the US the natural 
potential partner for space cooperation, 
the US also is the country with a space 
program of sufficient size and diversity 
to be most useful to the Soviets. Mote
over, several European countries also 
lead the USSR in many of the managerial 
techniques and technical disciplines 
needed for advanced space programs, 
and the USSR can expect to learn from 
them also. 

- Space is a subject of world-wide popular 
interest and, as the Soviets demonstrated 
well in the late 1950s and early 1960s, 
cooperative activities promote a favorable 
i.mage of the USSR in general. 

153. Other considerations, however, serve 
somewhat to inhibit Soviet efforts at image 
building and cooperation with the West in 
space research: 

- The USSR remains sensitive about dis
closing most of the details of its space 
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program. In part, these sensitivities stem 
from the relatively close linkages between 
the military and civilian space efforts. 

- The Soviets are aware of their techno
logica1 shortcomings, reluctant to expose 
them, and reluctant to risk public failure 
in such undertakings. 

- The need to share with political adver
saries the credit for cooperative achieve
ments probably does not have as great 
a significance as it once had. The Soviets 
would like to have a separate program, 
supported solely by the "impetus of Com
munism and the great Soviet state." But 
they rea1ize that the maintenance of a 
competitive program is now neither eco
nomically nor technologically feasible. 
Nevertheless, the Soviets are sensitive to 
criticism that "over-familiarity,. witb the 
US degrades the cause of Socialism. 

154. A considerable fragmentation of ad
ministrative responsibility among the persons 
and entities involved in the space program 
throughout the Soviet govemment, military 
establishment, industry, scientific-technical 
leadership and Communist party, has led to 
problems in resolving policy questions. co
ord.inating effort, and meeting schedules. 

155. These considerations indicate that, 
while technical reasons influence-both posi
tively and negatively-Soviet incentives to 
pursue cooperative ventures in space, the out
Jook for cooperation hinges more on Soviet 
political considerations and decisions than on 
technical questions. The latter will influence 
the extent, pace, and success of the coopera
tion, but the decisions to enter,into the coop
eration are essentially political. And the polí
tica] considerations include a number of topics 
only indirectly related to scientific or tecb
nical relationships in space-such as strategic 
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balance with the West, economic problems. 
interna) Soviet political pressures, and criticism 
by other Socia1ist nations. From the Soviet 
standpoint, cooperation with the US in space 
has been a result of détente, not a reason for 
it, and we believe this subordination will 
cootinue. 

156. At the same time, reversing the trend 
toward détente of the past severa} years 
would not be easy. The Soviet leadership has 
a substantial politica1 stake in these develop
ments-iotemally as well as extemally--and 
in the economic and technica1 trade and co
operation accompanying them. Once started, 
these various facets of détente tend to rein
force one another and, in effect, have their 
own tendency to keep going. Because of all 
this, we expect that the Soviets will be inter
ested in more cooperation. But cooperation 
with the US-and especia1ly the US open
ness- is a particular strain on the Soviet sys
tem of doing things. Any additional coopera
tive efforts will be as slow and difficult in 
developing as those associated with ASTP, and 
the difficulty will grow with the complexity 
of the cooperation. Moreover, the ioitiative 
for any such efforts will come from the top of 
the Soviet govemment, as they did with ASTP, 
not from the organizations running the space 
program. 

157. For the present, the USSR plainly in
tends to continue the present course of seek
ing expanded contacts with the West and 
other nations on space matters. New coopera
tive ventures have been started in the last 
couple years. The Soviet media have given 
heavy coverage to the preparations for the 
ASTP mission in 1975. In August 1973 Mos
cow went to inordinate lengths to publicize 
the US presentation of a lunar sample to the 
USSR. The clear intent was to impress upon 
observers the high regard the Soviets set on 
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space cooperation with the US. In addition to 
the cooperative ventu.res with the US and 
other nations, the Soviets also have entered 
into intemational treaty obligations govem
ing activities in space. 

158. 0n balance, as long as détente is useful 
and its pursuit remains central to Soviet policy 
toward the West, the USSR is likely to en
courage collaboration in space with the US 
and with friendly third countries. The Soviets 
will publicly exploit joint ventures both as 
proof of the value of détente and as evidence 
of their stature as the equal of the US. At the 
same time, they will draw what they can 
from non-Soviet technology to improve the 
value and efficiency of their own space pro
gfaffl. To the degree it feels necessary, the 
USSR will maintain its interest in space co
operation. 

V. ORGANIZATION ANO SELECTED 
TECHNOLOGY AREAS 

Organization and Management 

159. The general secrecy surrounding tbe 
USSR's space prograrn has continued during 
the past few years, although the Soviets are 
becoming more willing to discuss sorne pro
gram aspects--such as mission length and ob
jectives-of sorne publicized flights. This se
crecy has resulted from a number of Soviet 
characteristics, including their bistory of se
creey and distrust of Ioreigners, their desire 
to hide sensitive space activity resulting from 
the close linkages between the military and 
civil space efforts, and their unwillingness to 
expose weaknesses and failures. Consequently, 
we still bave a limited understanding of the 
01:ganizational structure and dynamics behind 
all levels of tbe Soviet space effort-missions, 
programs, and the overall scope and direction. 

6.2(d) 

160. A diverse grouping of organizations 
and individuals play significant roles in one 
or more aspects of the overall program. Re
flecting the nature of Soviet society, these 
entities and persons are found at all levels-
in the upper echelons of the Communist Party 
(Party Secretary D. F. Ustinov ), the national 
government (Military Industrial Commission), 
tbe Ministry of Defense ( SRF), industry ( the 
Ministry of General Machine Building), and 
the scientific community ( the Academy of 
Sciences). These organizational featu.res ap
pear to reflect a continuing separation among 
mission planning; hardware specification, de
sign, production, and use; spacecraft com
mand and control; and postflight evaluation 
and adjustment. It is probably only at the 
level of the Poütburo that ali the aspects of 
the Soviet space program come together. 

161. A central role, however, appears to 
reside in tbe Karas' organization of the Soviet 
Rocket Forces ( SRF), which continues to 
domínate the day-to-day operation of the 
USSR's space program. The Karas' organiza
tion still has its basic functions of: 

a. Design coordination of payload speclfi
cations for payload customers. 

b. Monitoring contract fulfillment and ad
berence to specifications at aU stages of 
the production process, through a net
work of milit.a:ry representative teams 
based at major participating industrial 
facilities. 

c. 

3.3(h)(2) 
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162. In the past few years there have been 
several important new insights into the man
agement of Soviet space programs. The most 
significant one is the recognition that com
ponents of the Ministry of Defense ( MOD) 
other than the SRF have a ke · role 
in the use of ce. 

'-----'This development may foreshadow 
the introduction in coming years of other 
satellites with missions directly supportive of 
specific military services. 

163. The way in which the Soviet space 
effort is s1ructured creates management dif
ficulties, and it probably malees the solution 
of problems more difñcult thart they might 
be otherwise. Concemed organizations and 
individuals are from diverse parts of the So
viet power structure, they appear to each 
other as approximate equals, decisions are 
by committee, and there is little mechanism 
for the enforcement of decisions. The basic 
shortcomíngs in developing advanced space 
systems and in conducting complex missions 
include the management problems of bringing 
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together, assembling, and carrying out opera
tíons and systems that are very complex in 
design and function. The Soviets knaw about 
modero management concepts and techniques 
used in the West-such as pr:oject manage-
ment-but these have not ibad much exposure 
or use in the Soviet space program, and are 
in some ways incompatible with Soviet society. 

164. Moreover, adequate supporting indus
tries to provide special equipment, parts, and 
advanced technical know-how are in relativeJy 
short supply in the USSR. lt is very difficult 
to introduce new types of production or the 
use of radically new materials in existing fa
cilities. To build space systems, a few dedi
cated facilities with essentially the top choice 
of worlcers and engineers carry out most of 
the design and fabric.ation. This was adequate 
years ago, but no longerJ Such evidence as we 
have suggests that one of the functions of the 
SRF's Karas' organization is the expediting 
of parts, components, assemblies and systems 
to maintain production flow against plans and 
schedules. And this sometimes has been very 
difficult to do. 

165. Problems also show up in space flights. 
The most noteworthy cases occur in tnanned 
missions, probably because of their scope. 
complexity, and their requiremeot for quick 
resolution of problems. The fact that we have 
identified so many problems in these missíons 3.3(h)(2) 
may be, in part, a function of their 1 1 

1 1 The.___diffi_ • _ __,3. 3(h )(2) 
culties have occurred mostly in the conduct of 

the flight We have seen problems in c-=!3.3(h)(2) 
preparation of the cosmo--_______ 

nauts, and in procedures used at the control 3.3(h)(2) 
centers to resolve emergencies. Some aspects 
of these problems are related to technology, 
but others stem from limitations in man-
agement. 
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Communications, Command and Control 

166. The USSR's ability to command and 
control its spacecraft has continued to im rove 
over the ast several ears 

'---:--:----::----:,----,:---,------_JIUAd 
is largely unified under a component of the 
SR.Fs Karas' organization. The central control 
point for unmanned satellites is near Moscow. 
The Manned Flight Control Center is located 
in tbe Crimea. ln addition, a few space systems 
come wholly, or partially, under the auspices 
of other national leve] organizations. The PVO 
Strany appears to control the Soviet sateUite 
interceptors and space surveillance radars. The 
Ministry of Communications participates in 
the operation of sorne of the communications 
satellites, and the Hydrometeorological Serv
ice in weather satellite activities. Sorne part of 
the Soviet Navy probably is involved in the 
control of the navigation satellites. 

167. There are about a dozen sites within 
the USSR that can command most of the ac
tivity of Soviet reconnaissance satellites. These 
sites also control scientific spacecraft and 
calibration satellites, and collect data from 
manned spacecraft, weather satellites, and 
geodetic spacecraft and others. This extensive 
deployment of equipment for control of space
craft gives the Soviets significant redundancy 
in théir command and control network for the 
older spaoecraft systems. This is significant 
in tenns of mission length, survivability, and 
in tenns of controlling large numbers of space
craft. And this is especially useful during 
periods of tension for the use of photog:raphic 
reconnaissance satellites. The newer satellite 
systerns, developed in the late 1960s or now in 
R&D, have not shown this redundancy of con
trol. We expect, however, that the Soviets wiil 
conti.nue expansion of tbeir command and con
trol networlc, primarily for earth orbital sys
tems, to funú.th the required redundancy. 

6.2(d) 

168. The Soviets have stated they are con
structing a mission control center somewher,e 
near Moscow specifically for the ASTP. It is 
possible that the Soviets are modifying and 
reactivating the old control center near Mos
cow that was used for the Vostok/Voskhod 
flights. The new center will avoid the prob
lems of allowing US flight controllers access 
to either the recently established Manned 
Flight Control Center in the Crimea, or the 
older Coordinating Computer Center near 
Moscow. The capabilities of this additional 
center, especially in tenns of the ASTP mis
sion, are not known. 

169. The Soviets also are continuing 
their construction of space-related antennas 
through@ut the USSR. Most of them are me
dium and large-sized steerable dish antennas. 
Of the larger antennas, two diameters have 
been confirmed (82 and lo.5 feet). What is 
probably a single large dish of about 210 
feet diameter is under construction out
side Moscow. Not ali of these antennas are 
expected to be integ:rated mto the Soviet con
trol network. however. Sorne of these antennas 
probably are intended for communicatlons re-
lay use, a few may be fo~ 1 3.3(h)(2) 
and others may see use in radio astronomy. 

170. Of particular interest is the conversion 
of a former Moscow ABM complex, E21, into 
a space-related role and the construction there 
of four large dish antennas 82 f eet in diam-
eter. This site may command and contro 3.3{h){2) 

c__ ________ .....Jor it may relay satellite com-
munications. In Marcb of this vear l 3.3(h)(2) 
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not rule but the possibility that one of the on the recent Mars probes the Soviets have 

...___ ___ I L___I ___ ____, 

174. Continued upgrading of the Soviet 
command and control network is anticipated, 

1 

3.3(h)(2) 

171. Another former Mosoow ABM site, 
El5, also is undergoing reconstruction, but it 
is too early to determine its role. Construction 
includes two buUdings housing pedestals for 
antennas not yet obsetved. If related to a 
space role, it might be a terminal for com
munications satellites or a oommand site for 
future space-based surveillance systems. 

generally along the lines the Soviets have 3.3(h)(2) 
demonstrated in the past few years. This in-

172. The Soviet fleet of support ships also 
has been upgraded. The two new space opera
tions oontrol ships ( SSOCS) Yuriy Gogarin 
and Sergi Korolev have been deployed to the 
Atlantic Ocean severa} times. Both vessels 
carry two medium-sized dish antennas ( 40 
feet diameter); the Gagarin also carries two 
large dishes ( 82 feet). We expect the types of 
support exhibited so far to continue for the 
foreseeable future, such as the Koroleo', sup
port of manned missions from the Nova Scotia 
area and the Gagarin's role as a relay support 
vessel near Iceland for Brezhnev's visit to the 
US. The Gogarin has experienoed operating 
problems, such as errors in antenna pointing, 
and this has lessened somewhat its usefulness. 

173. The Soviets are making progress in 
3.3(h)(2) flight control. The problems the SSOCS have 

ha~uch as I J 
1 r 

are being resolved. Tbe Soviets have made 
progress too in the broad área of communica
tions. This is especiaJly significant in lunar 
and planetary flights, where the miss.ions gen
erally are more constrained by limitations in 
communications capability. In both cases, the 

Soviets are using more efficient ways of trans
mitting data over those great ~ces. More
over, on a recent lunar probe ( Luna 19) and 

eludes larger and better-equipped control sites, 
more sophisticated roles for the support ships, 
expansion of command capabilities of new 
satellites, and further deployment of ground 
terminals for rapid relay of satel-
lites. lt is a1so ected tha 

By 1980, e Soviets may incorporate 
e cated, data relay satellites for real time, 

global transmissions to and from operatlonal 
spacecraft. The Soviets already are involved 
in laser applications for ranging. They are ex
pected eventually to make use of lasers for ac
curate tracking of spacecraft, and-later on
for providing high data rate relay capabilities 
from spacecraft. 

175. Soviet efforts to improve their flexi
bility and capability in the general area of 
spacecraft oomrnand and control has resulted 
in the use of several fom1S 
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Booster-Relatecl Developments 

176. Soviet progress since the late 1960s in 
developing launch vehicles arid high energy 
upper-stage continues to be a mixture of suc
cesses, failures and attempts at corrections, 
and the undertaking of new applications. 

177, Soviet space boosters still are charac
terized by those features that allowed the 
1JSSR to gain its lead in space exploration 
through tbe use of large heavy satellites, but 
whicb have now become liabilities. The So
viet approach--whicb was adequate for sev
era! years-did not force early advanced 
research and tbe development of more com
plicated hoosters such as tbe SL-12 and tbe 
TI-05. It is olear that tbe development of the 
TI-05, and to a certain extent the SL-12, ex
ceeded Soviet capabilities to eff ectively iden
tify and correct trouble areas with complex 
launch vehicles during pre-flight testing and 
cbeclcout. Now tbe Soviet, find themselves 
years bebind in the development of large 
boosters, and tbe missions that need sucb 
boosters have. had to wait. 

178. TT ~. 11le very large Soviet launcb 
vehfole, the TT-05, was launched again from 
Tyuratam in November 1972. It was the third 
launch since the first one in mid-1969. 'Ibis 
event, too, was a failure, although the first
stage apparently performed satisfactorily. The 
second stage d.id not ignite, and the boooter 
impacted about 100 mn downrange. It is 
lilcely the Soviets will persevere in this devel
opmental effort with about one launcb a year 
until the booster's problems are corrected. We 
lcnow too Jittle about these problems to pre-
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dfct how long it will take. lt is dou.btful, 
however, that this can be done before two 
more launches occur, thereby pwhing the 
availability date at least to 1975. 

179. The reconstruction of tbe J-1 launch 
pad, continued launches of the TI-05, and 
continued construction of support and assem
bly buildings indicate tbe Soviets are still very 
much interested in having availab)e the pay
load weight capability of this booster. But the 
unhurried pace of the repairs at J -1 suggests, 
among other things, that the USSR does not 
now have a pressing national prlorlty for sucb 
a system and that missions requiring this 
booster-su.ch as planetary and manned 
lunar--cannot be conducted until later in this 
decade or the 1980s. 

180. SL-12/ 13. The Soviets also have oon
tinued to launch the two versions of their sec
ond largest space booster-the SL-12/13. 
(Tbe SL-12 is used for lunar and planetary 
missions, and the SL-13 for earth orbital.) 
Eleven launches have occurred since mid-1971, 
including four recent Mars probes, eacb 
launched about a week apart. Unlike the high 
failure rate of tbe first few years of this 
booster's use, there was only one failure ín the 
last 11 launches. Thus, it appears that tbe So
viets have finally solved the reliability prob
Jems this booster experienced earlier. 

181. Tbe Soviets are now constructing a 
new launch site at Tyuratam for a version of 
the SL-12/ 13 booster. This site has been under 
construction since early 1971, and might be 
ready for use by late 1974 or early 1975. In 
addition to the conventional propellant tanks, 
two unique propellant storage buildings are 
under construction, suggesting the use of high 
energy propellants with the booster"s upper 
stages. 11le likely use is in the payload-asso
ciated fourtb stage, and the likely fuel-oxidizer 
combination is Jiquid hydrogen and liquid 
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oxygen. The introduction of a high-energy 
fourth stage, or even high-energy tbird and 
fourtb stages, would raise significantly the 
weight that the SL-12 could send beyond earth 
orbit. The weights increase to about 21,000 
and 28,000 pounds, respectively for lunar mis
sions, and to about 17,000 and 24,000 pounds 
for interplanetary missions. 

High Energy Propellants 

182. In the general area of high energy pro
pellants, the Soviets are continuing their ex
tensive R&D work begun in the mid-1980s. 
This work, however, has continued slowly and 
still has not been extended into the flight test 
stage. Major liquid hydrogen upper stage pro
grams exist at Khimki (Plant 456) and Za
gorsk, with other large efforts at Kurumoch, 
Zelenogorsk, and Nizhnaya Salda. The engine 
thrust levels being static tested at these sites 
range from the 15,000-pound class to the 
150,000-pound class. Worlc in toxic propel
lants-such as liquid fluorine or fluorides, 
and in special additives, such as beryllium
also is continuing slowly. 

183. Flight tests of engines of the 15,000-
pound thrust class, using liquid hydrogen, 
could occur at any time, although the Soviets 
may wait until the SL-12/ 13 varlant is ready 
at Tyuratam. Flight tests of larger engines 
could occur by 1975. Use of a fluorine-based 
oxidizer might be within current Soviet capa
bilities. Liquid fluorine/hydrogen engines 
could be available in 1975-1978. Flight tests of 
liquid engines with metal additives, and of 
hybrid p ropulsion systems, are possible in the 
1977-1980 time period. 

Other New Programs 

184. The Soviets are constructing new 
launch sites at the Plesetsk and Kapustin Y ar 
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space complexes. Construction of Launch Site 
27 at Plesetak is proceeding at a rapid pace 
and could become operational by mid-1974. 
Thus far, Site CZ/ most closely resembles the 
SL-11 site Gl at Tyuratam, which is used to 
launch the satellite interceptor -and radar re
connaissance payloads. The SL-11 booster 
probably will be used there but we cannot 
identify the spacecraft. 

185. At Kapustin Yar, the SL-8 1.aunch Bite 
7C has been completed, and the first test 
launcb occurred in January 1973. Missions 
may include cooperative ventures, many of 
which in the past have been launched from 
Kapustin Yar. The introduction of the SL-8 
to Kapustin Yar more than doubles the space 
payload capability of the complex, heretofore 
limited to the SL-7 booster and its relatively 
small payloads. 

186. In a key booster-related area of high 
technology, the Soviets bave expressed inter
est in the US space shuttle and indicated they 
desire such a pr<>gtam. But the USSR is many 
years Irom achieving that goal, so far in fact 
that we cannot predict when a reusable So
viet shuttle of the US type might appear. The 
electronics, materials, and system test prob
lems mentioned previously would plague any 
attempts by the Soviets to build such a shuttle 
quiclcly. Ho~ever, we believe that the higher 
Soviet launch rates and their commitment to 
a maruted space station may malee develop
ment of a reusable shuttle attractive to them 
during the 1980s. In the interim, the Soviets 
will continue to use ferry spacecraft and exist

ing boosters. Tbey may begin to use space
craft, and possibly boosters' stages, that are 
"reusable" to some degree. lf so, they could 
claim the first space shuttle~ as they did with 
their manned space station. 
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Nuclear Power, and Nuclear and 
Electric Propulsion 

187. The Soviets are actively developing 
several classes of nuclear electric power 
souroes which would be useful in long dura
tion missions, such as those to the planet 
Jupiter or beyond, and in long duration earth 
orbital satellites. They could at any time orbit 
space generators employing thennoelectric 
or thermionio conversion technologies, and 
powered by radioisotopes, developing up to 
about two Jcw( e) in power. A small nuclear 
thermoelecbic reactor also could be used in 
this power range, but probably will not. For 
power levels in the range of a few tens of 
Jcw ( e), the Soviets seem to prefer in-pile 
thennionic reactors. Their development and 
operation of the TOP AZ reactor is now unique 
in the world, although the US abandoned such 
a system for laclc of immediate mission re
quirements. They will probably have a system 
available for use in space at a power level 
in the 10-50 kw( e) range by the 1977-1978 
period. The Soviets reportedly are planning 
megawatt-size thermionic systems for the 
1980s. 

188. Both Rankine and Brayton cycle dy
namic conversion technologies are also being 
studied and could be in a system integration 
phase. Components of such systems have been 
developed to a high state-of-the-art, but even 
after some 15 years no applications have been 
identified. For the range above 100 Jcw( e), 
the Soviets are known to be developing therm
ionic reactor systems, as well as nuclear MHD. 
The Soviets now lead the US in the areas of 
thennionic energy conversion for space ap
plications, and are expected to do so through
out the foreseeable future. 

6.2(d) 

189. There is no evidence that the Soviets 
have a specific development program for a 
nuclear rocket propulsion system. However, 
they are lcnown to have an extensive tech
nology effort on gas-core concepts, which hold 
considerable promise in the long term for 
both power and propulsion. No meaningful 
projection can be made for the USSR's ap
plication in space of direct nuclear propul
sion, Qther than to say that it is highly unlikely 
before the mid-1980s. 

190. Actual Soviet uses in space of nuclear 
radioisotope subsystems have been infrequent. 
Tbey are likely to be used during the rest 
of the decade, but only at 1 Jcw( e) or lower 
energy levels. Uses identified so far are limited 
to Soviet announcements. In 1965, several 
small satellites launched into near earth-orbit 
( Cosmos 80 and 87) used radioisotope power 
sources. They transmitted for nearly two 
years. The similar long life and small size of 
the SL-8 launched multiple satellite store/ 
dump communications spacecraft suggest 
these satellites may well be using radioisotope 
power souroes. The Soviets used radioisotope 
heat sources for the Lunokhod moon rovers 
in 1970 and 1973. Moreover, analysis of an 
unidentified facility west of Compler G at 
Tyuratam has led to the conclusion that the 
installation probably is a checkout facility for 
radioisotope sources for spacecraft heat and 
power. 

191. In the area of electric propulsion, the 
Yantar test series of vertical flights operated 
ion engines that used argon, nitrogen, and air 

as propellants. The Soviets' stated objective 
for this worJc: was the achievement of con
trolled flight in the upper layers of the atmos
phere. The demonstrated engines did not de
velop sufficient thrust to overcome the pay-
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load's drag, especially that of tbe air scoop. 
Two types of small elecbic jet engines were 
tested successfully on Meteor 10: one was 
referred to as a plasma engine, the otber as 
an ion engine. Toe orbital perlod was lowered 
slightly during a one-weelc test period. This 
test, combined with future ones, may lead to 
a capability for sateDite station-keeping and 
~ttitude control In general, the Soviets might 
begin using primary electric propuJsion by the 
late 1970s for orbital maintenance in earth 
orbit, and for trajectory corrections on deep 
space probes. Nuclear electric propulsion sys
tem.s have for many years been projected for 
use on interplanetary missions, and we still 
expect the Soviets may eventually use them 
for tbat purpose. 

Other Space T echnologies 

192. In general, Soviet technology lags the 
W est in most of the areas related to space 
activities. The Soviets also suffer oow &om a 
generally shallower base in applying advanoed 
technology to their space program. We do 
not see the type of tecbnological prolifera
tión apparent in W estern-and especially 
US-spaoe effoits. Since· the beginning of the 
program, they have had relatively large 
boosters available, and that availability still 
has not driven the Soviets toward electronic 
miniaturlzation and use of low welgbt ma
terials. With increasing mission requirements 
and fixed boosters, the Soviets have been find
ing it hard to improve spaoecraft performance. 
And it is clear that performance oompromises 
have been made to get certain system.t---cuch 

as the Molniya and radar reconnaissanoe 
satellites-to work. 

193. The whole field of electronics appean 
to us to be a major stumbling block. It has 
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impacted in the program across the board
in communications, data processing and sen
sors, among others. In a key area, a problem 
has been the Soviets' relative lack of refined 
instrumentation to determine the cause of 
failures. This is probably a prime reason that 
new flight test programs of a complex nature 
almost always have severa! failures of one kind 
or another before successes are acbieved. The 
SL-12 space booster went through a lang 
series of failures between 1967 and 1970 be
fore it became reliable. And the TI -05 is 
going through a similar experience now that 
will extend into 1974 at least. Because of 
this, it appears to us that ground testing has 
tended to be more of a go/no--go affair 
wíth potential failure areas remaining undis
covered until actual flight. This results in 
an .. onion peeling" effect, where the solu
tion of one problem only :revea1s another. 
There is evidenoe that the Soviets are at
tempting to improve this with improved 
telemetry systems, and procurement of more 
simulation equipment for the spaoe program. 

194. Sensor technology also enters into their 
capabilities to perform various space missions. 
In this contezt. flight hardware must be dif
ferentiated from laboratory equipment. We 
believe that Soviet scientists and engineers 
have a high degree of competence in dev.el
oping radar, optical, magnetic, and radiation 
sensors in the laboratory. However, fabrlca
tion and environment limitations in space
ccaft seriously limit Soviet capabilities to use 
new sensors Eor earth and space monitoring. 

195. In addition to those basic hardware 
areas, we see problems in spaeecraft too. The 
manned area is of high interest, and chronic 
failures iD the manned program bave involved 
propulsion, payload hardware, u well as man-

- l TCS 889080-73 

6.2(d) 

Approved for Release: 20'22./06/27 C~ 16 



Approved for Release: 2022/06/27 C06882316 

related operatlons and technology. The So
viet.a bave continued to use outmoded tech
nology, and tbm techniques and materials 
bave become iDadequate for the oomplex tasb 
now being attempted. They frequently have 
u,ed o\lWlimplifled deslgo approaches and 
have not povlded sufficient -redundancy or 
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alternatives for inflight emergencles. Tbe hard
ware failures demonstrate poor quality con
·trol procedures. Production items frequently 
seem to lack tbe quality of original single
piece hardware. and design cbanges follow
ing operatiooal problems frequmtly bave 
caused more problems. 
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SOVIET SPACE EVENTS (1 July 1971 - 20 December 1973) 

Soviet L&uoch Bite/ 
Deeigo&U0D Miaeioo Vehiole Out.come 

16 Ju]y 1971 Meteor 9 Weather PL/Blr--03 Bucee• 
20 Ju]y 1971 Coamoe 4-29 Pho~onaiaeance TT/SL--04 Succeee 
22 July 1971 ELINT Rffollllam.&Dce PL/SL--08 Failure 
23 July 1971 Coemoe 430 Phoio~noe PL/SL--04 Succea& 
28 luly 1971 Molniya 1/18 Communicaüons Relay PL/BL--08 Bucee• 
30 July 1971 Coemoe 431 Photoreconn.afaeance TT /Blr--04- Succeaa 

3 Auguet 1971 Radar Calíbration PL/Slr--07 Failure 
5 A.u¡uat 1971 Coemoa 4-32 PhotorecobJlat.&nce TT/Blr--04 Suoceea 
8 Auguat 1971 Cosmos 433 SS-9 Moda• TT/SL-11 Succesa 

12 Auguat 1971 Coemoe 434 Propulllon Teetiog TT/SL--04 Succeaa 
19 A uguat 1971 Pbowreoonnailea.noe TT/SL--04 Fal.lure 
27 Auguat 1971 Coemoa 435 Radar Callbratlo.n PL/Blr--07 Suooe11 
2 September 1971 Luna 18 Lww Probe TT/BL-12 Failure 
7 September 1971 Coemoa 436 ELINT 1\econnaiaance PL/Blr--08 Succees 

10 September um Coamoa 4.37 ELJNT Reconnaiaeance PL/SL-08 Suceeea 
14- Septem ber 1971 Coamoa 438 Photoreconnaiaaanoe PL/SL-04 Sucoeee 
21 September 1971 Coamoe 439 Photoreco~nce PL/Slr--04 su-
24 September 1971 Coamoa 440 CollUDIJld Byatem Checkout PL/Slr--07 Bucceaa 
28 Sepkmber 1071 Ooamoa 441 PhowrecoDD&iaance TT /Slr--04- Succeu 
28 September 1971 Luna 19 Lunar Probe TT/BL-12 Bucoeee 
29 September 1971 Coemoa «2 Pbotoreconnaiaance PL/SL--04 Succeaa 

7 Ocwber 1971 Coamoa 443 Pbowreco11nalaanoe PL/SL--04 Bu.coe. 
13 October 1971 Coemoe 44'4-t(;l Btore/Dump CommuDlcatlooe Relay PL/BL-08 Bucceea 
14- October 1971 Coemoe 462 PhotorecoDDAINaoce TT/BL-04 Buce.a 
19 Oetober 1971 Coamoe 453 Radar CaltbraUon PL/BL--07 Bucceee 
2 November 1971 Coamoa 4M Pbotoreoonnaiaeance PL/BL-04 Succeaa 

17 Nonmber 1971 Coemoe 4.55 lladar Calibratlon PL/Slr--07 Succeee 
19 November 1971 Coemoa 4M Phoíoreconnaiaaance PL/Slr--04- su-
20 November 1971 Coamoe 457 Geodeilo PL/SL-08 Suocese 
24- November 1971 Molniya 2/1 Commuolca\loJUI Relay PL/SL--08 Succea 
29 November 1971 Coemo1 468 Badar CaUbratlon PL/SL-07 Buoceaa 
29 November 1971 Coamoa 459 ~telUte Jntercept Target PL/SL-08 Bucceaa 
30 N ovem.ber 1971 Coemoa 4.80 ELINT Recoimai.&noe PL/BL--08 Bucceae 
2 n-mber 1971 Coamoe 4.81 Bcientiflo PL/BL-08 Succeaa L 
2 December 1971 Intercoa 6 BcluUll.c KY/SL-07 Sucoeee 
3 Deoember 1971 Coemoe 4.82 &telUte Interceptor TT/SL-11 Suoceee 
6 Deeember 1971 Coemoa 4.83 P.hotoftcoo.D&INance TT/SL-04 Sucoese 

10 December 1971 Coemoe 464 Phowreoonmi.r.ance PL/SL-04 Succett 
16 December 1971 Coamoa 4.85 NavlpUon PL/BL-08 Suoceea 
16 Deeember 1971 Coamoe 466 Pho\Oréooonalsaan.ce TT/BL--04 Buce.-
17 0-mber 1971 Coemoa 467 Radar CaUbratlon PL/SL--07 Sueoea 
17 December 1971 Cosmos 468 Store/Dump Communica.tions Rela.y PL/Blr-08 Succesa 
111 Deoem ber 11171 Moloiya 1/ 19 Communloatlone Relay PL/SL--08 Succeaa 
26 Decem.ber 1971 Coemoe 469 Radw Recoonal8eance TT/Slr-11 8UCC""8 

27 Deoember 1971 Coamoe 470 Pbotographlc-related PL/Blr--04 Suoceee 
27 Deeember 1971 Oreo! Solentlfic PL/Slr-08 Bucoeaa 

Footnotee at end of table. 
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SOVIET SPACE EVENTS (1 July 1971- 20 Í>ecember 1973) (Continued) 

Soviet Launch Site/ 
Daie Deal¡uatlon Mieeion Vehlole Outoome 

29 Deoember 1971 Meteor 10 Weather PL/SL-03 SuOOMI 
12 laouar:, 1972 Coamoe 471 Pbotorecoooalaaooe TT/SL--04 su-
26 January 1972 Coamoe 472 Radar Callbratioo PL/SL--07 SuOCIMI 
3 February 1972 Coamoa 473 Pbotorecooo.a!Aance 'M'/SL--04 su-

U Febnwy 1972 Luna 20 Lunar Probe Tr/SL-12 Suooea 
18 February 1972 Coemoa 474 PhotorecoooafNaoce TI/SL--04 Suo-
25 February 1972 Coamoe 475 Navipt.ioo PL/SL--08 su-
1 Maroh 1972 Coemoe 478 ELINT RAtconoaiuance PL/SL--03 Suoceu 
4 Maroh 1972 Coemoe 477 Photorecoooai..aoce PL/SL--04 su-

16 Maroh 1972 Cotmoe 478 P.hotorecoooalaaoce PL/SL--04 su-
22 Marcb 1972 Coamoe 4711 ELlNT Recooo&iNaoce PL/SL--08 au-
26 Mueb 1972 Coem.oe 4.80 Geode1.lc PL/8.L-08 su-
26 Marcb 1972 Coemoe 481 Radar Calibratioo PL/SL--07 8000111 

27 Maroh 1072 Veoua 8 Venua Ptobe TT/Slr-00 su-
30 March 1972 Meteor 11 Weat.ber PL/SL--08 su-
31 Maroh 1972 Coemoe 482 Veoua Probe TT/Slr-06 Failure 
3 Aprtl 1972 Coemoa 483 PbotorecoonalMaoce PL/SL--04. su-
4 April 1972 Molniya 1/20 Commuolcat.lona Relay PL/Slr-06 su-
8 April 1972 Coamoa 4H Photoreconnalaaaoce PL/SL--04 su-
7 April 1972 l ntercoamos 6 Bcieot.lfic 'M'/SL--04 Suooeu 

11 Aprtl 1972 Coamoe 485 Radar Calibrat.ioo PL/SL--07 Sucoeea 
14 Aprtl 1972 Coamoe 488 Pbotoreconnalaaance PL/SL--04 Succeea 
14 April 11172 Ptopo1 l Soieotilic Tr/Slr-06 su-
21 April 1972 Coemoe 487 Radar C&libratioo PL/SL--07 su-
26 April 1972 Radar Calibratloo PL/SL--07 Failure 

6 May 1972 Cotmoe 488 Pbotoreeoonalaa.nce PL/SL--04 s~ 
8 May 11172 Coamce 4811 Na.vtptlon PL/BL--08 su-

17 M&y 1972 COIIDOfl 490 PbotoreaoDD&iaance PL/SL--04 Suoceea 
111 Ma:, 11172 Molnlya 2/2 Commllllicat.lona Relay PL/SL--08 Buoceu 
26 May 1972 C011mce 4111 Photoreoonn~ce TT/SL--04 Suooe. 

11 Juoa 1972 Coamce 492 Pbotorecoonalaance Tr/SL--04 su-
21 June 1972 Coamoa 493 Photoreconnaiaaoce TT/BL-04 s-
23 lune 11172 Ccemoa 494 Store/Dump Commuolcationa Relay PL/SL-08 su-
23 JUDe 1972 Coemoa 4911 Photoreconnalaance PL/SL--04 su-
~ June 1972 Coem0114t8 UD11W1J1ed 8oyu1 TT/SL--04 Suooeu 
29 lune 11172 Propo12 Solenüfie TT/Blr-06 s~ 
30 June 1972 Ccemoe •97 Command Syaiem Checkout PL/SL--07 Bit-
30 lune 11172 lntereoemce 7 ScienWio KY/SL--07 Succeu 
30 Jue 1072 Meteor 12 Weat.her PL/SL--03 Bueoeu 

5 July 10'72 Coamoe-C_98 Radar Calllwatlon PL/8~7 su-
e Jul:, 11112 c--,oo P.hoto.....,.....i-n- TT/8.~ Bu-

10 lul:y 11172 Coamoe 600 ELJNT Reconnaieeaoco PL/BL-08 Sucoe.a 
12 lul:y 1972 Coemoa 501 Radar Ca.Ubrat.loo KY/8~7 su-
13 lul:y 1972 Coamoe 502 Pbotographlo-related PL/SL--04 Bu-
19 July 1972 Coemce 508 Photorecounalaance PL/SL--04 su-
20 luly 1972 C011moe 504-611 Store/Dump Communications Relay PL/SL-08 · SuoceM 

Footnotel at ond of table. 
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SOVIET SPACE EVENTS (1 July 1971- 20 December 1973) (Continued) 

Soviet Launcb •Site/ 
Date Designaiton Mi1111loo Vebiole Outcome 

28 July 1972 Coemoe 512 Pbotoreconn&INance PL/SL--04 Suooese 
29 July 1072 Salyut Su.t.ion TT/BL-13 F&ilu.re 
2 Auguet 1972 Coamoe IH3 Pbot,oreconn&i-noe TT/SL--04 Suoceee 

16 Auguat 1972 Coemoe ~14 Navipilon PL/SL--08 Suooees 
L8 August 1972 Coemoe 515 Photorecon.n&iae&nce PL/SL--04 Succeu 
21 August 1972 Coemoe 516 Radar Reconn&ieance TT/BL-11 Suooe1111 
80 August 1972 Coemoe 617 Photoreoonn&iel&nce TT/SL--04 Suoce1111 

2 September 1972 Pbotorecon.n&lA&noe PL/SL--04 F•llure 
15 September 1972 Coemoe 618 Pbotoreconnaila&noe PL/SL--04 Sucoen 
16 September 1972 Cotmos 519 Pbotoreoonn&laanoe TT/SL--04 Succe11 
19 September 1972 Coemoe 620 Poulble Hlgb Altiíude Surveillanoe PL/SL--06 Succees 
29 S.ptember 1972 Coemoe 521 SateUtte Inte-pt Target PL/SL--08 Suoce11 
30 S.ptember 1972 Motnlya 2/3 Communloatlona Relay PL/BL--06 Succees 
4 October 1972 Coemoe 522 PbotorecoDD&l-nce PL/BL--04 8UCC9N 

5 Ootober 1972 Coemoe 523 Rad&r C&llbra\ton PL/SL--07 Suecas 
U Ootober 1972 Coemos 624 Radar Calibratlon PL/SL--07 SuoCtlH 
14 Oct,ober 1972 Molniya 1/21 Communieat.lona .Rel&y PL/SL--06 Sueeeee 
17 Oetober 1972 Store/Dump Communica-t.iona PL/SL--08 F&ilure 
18 October 1972 Coemoe 525 Photorecon11&l-nce PL/SL--04 su-
25 Ootober 1972 Coemoe 526 Radar O&libr&i!on PL/SL--07 Suece1111 
26 October 1972 Meteor 13 Wea.ther PL/SL--03 Succeae 
31 Oetober 1972 Coemoe 527 Pbotoreconnaiaeance PL/SL--04 Succeea 

l November 1972 Coemoa 528--535 Store/Dump Comm11nicat.ion1 Relay PL/BL--08 Suceeu 
3 N ovember 1972 Coamoe 536 ELINT Reeonn&l-nce PL/SL--08 Suceeae 

23 November 1972 Lunt.r-relal.ed TT/TT--05 Failure 
25 November 1972 Coamoe 537 Pbotoreeonn&IN&nce TT/SL--04 Sucoeea 
30 November 1972 lnterooamoe 8 Scienilfic PL/SL--07 Bucee .. 

2 Deoember 1972 Molnlya l/22 Communicatlona Relay TT/SL--06 Succeaa 
12 Deoember 1972 Molniya 2/4 Communlet.tlone Relay PL/SL--06 Succeea 
14 Deoember 1972 Cotmos 538 PhotoreooonaiNanee PL/SL--04 Succeea 
21 Deeember 1972 Coemoe 539 Geodetlo PL/SL--08 Success 
U Deoember 1972 Coemoe 5•0 Store/Dump Communieat.iona Relay PL/SL--08 Succeaa 
27 Deeember 1972 Coemoa 541 Photographic-related PL/SL--04 Sucoeee 
28 December 1972 Coemoe 542 ELlN'I' Reoonoai-nce PL/SL--03 Suceeee 
8 January 1973 Luna 21 Lunar Probe TI/SL-12 Suceees 

11 January 1973 Coamoe 543 Photoreeounal-nee TT/Slr-04 Suco-
20 January 1973 Coamoe 544 ELlNT Reeon.nai1111&nee PL/Slr-08 Sueoe1111 
24 January 1973 Coemoa 545 Radar CallbraUon PL/SL--07 Succeea 
2G January 1973 Coemoe 546 L&uncb Bite & Veblole Teat KY/SL--08 Suec:eas 

1 February 1973 Coamos 547 PbotoreconnaiN&nce TT/SL--04 Sueeeae 
3 February Ul73 Mólnlya 1/23 CommunieatíoDI Relay TT/Slr-06 Sucoeea 
8 February 1973 Coemos s,s .Photoreconn&iM&nce PL/SL-04 Succe88 

15 February 1973 Prognos 3 Scieotlflc TT/SL--06 Succe1111 
28 February 1973 Ooemoa 549 ELINT Recoonal-nce PL/Slr-08 Succees 

1 Marob 1973 Ooamoe 550 Pbo.wreconnaiaaa'Dee PL/SL--04 Suooesa 
6 Mareb 1973 Oosmoe 551 Pbotoreoonoal-nee TT/Slr-04 Suceeae 

Footnotes at end of table. 
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SOVIET SPACE EVENTS (1 July 1971 - 20 December 1973) (Continued) 

Soviet L&uneb Bite/ 
Da"' Desiguation Miaalon Vehlole 

20 Marcb 1973 Me"or 14 Weather PL/SL--03 
22 Marob 1978 Coemoe 652 Photoreeonnaiaance PL/BL-04 
3 Aprll 1973 8&1,yu~ 2 Balyuklue Bpace Staüon, poeeibly TT/SL-'13 

man-related 
5 April 1973 Molnlya 2/5 CommunicaUona Relay PL/Slr-08 

12 Aprtl 1973 Coamoe 553 Radar Callbraüon PL/BL-07 
19 Aprtl 1973 Copernicue 500b Sclentlfle KY/Blr-07 
19 AprtJ 1913 Coamoe 554 PbotoreconnaiM&noe PL/BL--0-t 
25 -April 1973 Radar Reoonnai-nce TT/SL-11 
26 April 1973 Coemoe 555 Phot.oreconllilJaance PL/SL--04 
5 May 1973 Coemoe 658 Pbowreconnal-nee PL/BL--04 

11 May 1973 Coemoe 557 Balyukllaaa Bpace Btatlon TT/BL-18 
17 Ma:, 1973 Coemoe 558 Radar CallbraUon PL/SL--07 
18 Ma:, 1973 Cosmos M9 Photoreeo11naieance PL/Blr-Ol 
23 May 1973 Coemoe 6eO Pbotoreconaiaanee PL/BL--04 
215 Ma:, 1973 Coamoe 561 Pbo10recoa~nce PL/Blr-04 
211 May 1973 Met.eor 15 Weather PL/Slr-03 

6 Jane 1973 Coamoa 502 Radar Callbratloa PL/BL-07 
6 Jane 1973 Cosmos 583 Photoreooanaieaance PL/BL--04 
8 Juae 1973 Cosmos 564-571 Btore/Dump Oommunieattons Relay PL/St--08 

10 IWle 1973 Coamoa 572 PhowrecouDai11Mnoe TT/BL--04 
16 Juue 1973 Coamoe 573 Soyua--Nlated Tee1.lng TT/SL--04 
20 luae 1973 Coemoa 574 Nt.vipUoa PL/BL-08 
21 IUDe 1973 Coamoa 575 PhotoreconnaiMallce PL{BL--04 
27 IUDe 1978 Coemoe 676 Photographlc-related PL/SL--04 
4 luly 1973 Unldenl.lfied PL/SL--04 

11 luly 19'13 Molniya 2/6 CommulllcaUoaa Relay PL/Blr-08 
21 luly 1973 M&ra4 Mara Probe TT{SL-12 

25 Jul:, 1973 Coamoa 677 Photoreoonnalaaance PL{SL--04 
U luly 1973 Mara 5 Mara Probe TT/SL-12 

1 Augu,t 1973 Cosmos 678 Photorecounai11&noe PL/SL--04 
5 Augu,i 1973 Man6 Mara Probe TT/SL-12 

9 AUJ\IÁ 1978 Mara 7 Mt.ra Probe TT/SL-12 

21 Augu,i 1978 Collmoe 679 Photoreconnailaance PL/SL--04 
22 Aupi 1973 Coamoa 580 Radar Calibraiioa PL/SL-07 
24 Aupá 1973 Coam011 581 P.hotoreoonn.i-noe PL/ 8L-04i 
28 AQlúli 1973 Colm01 682 ELINT Reeoa:oaiMaace PL/SL--08 
30 Auguai 1973 Molniya 1/24 Oommunlcatlona Relay PL/Blr-08 
30 ÁIJIUfl 1978 Coamoa 583 Photoreconnaiaanoe TT/SL--04 

6 September 1073 Coamoa 684 Phot.orecollllal-nce PL/Slr-04 
8 Sep'9mber 1973 Cosmos 586 Oeodeüo PL{SL--08 

H September 1978 Coemoe 586 Navigat.ioa PL/SL--08 

Fooinotes ai cad oí ~ble. 
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SOVIET SPACE EVENTS (1 July 1971-20 December 1973) (Continued) 

Soviet L&uneh Bite/ 
Date DellipatiloD MÍIIIOD Vehlcle Ou~me 

21 September 1973 Co.moe 687 PhotoreconnalNance PIJBL-04 su-
27 September 1973 Soyua 12 Manned TT/SL-04 su-
2 Oetober lffl Coemoe 588-6N Btore/Dump Commll.Diea&lou Relay PL/SL--08 Bu-
3 04nober 197'8 Coemoe 698 Phol:oreooDoaiaaD.oe PL/SL-04 Suoc-
8 Ociober 1973 Co.moe597 Photoreconnalaanoe PL/SL-04 su-

10 Oetober U173 Co.11101 698 Pho--DD&laa.ooe PL}SL-04 SucceA 
16 Ociober 19711 Ooamoe 599 PhoMJreOC>nuaillallce TT/SL-04 su-
18 Ootober 1978 Coeuu1• 800 Photoreoc11111alaauce PL/BL--04 Bucoeu 
18 Ooiober 1978 Coemoe 801 Radar Callbntlon PL/SL--07 Succeee 
19 Ooiober 1973 MolDiya 2/7 Commullicatlou Ré1&y PL/8L--Oe Suoceu 
20 Oetober 1973 C-oe802 Photo.-DIWIMDCe PL/BL-04 Bueceu 
'TI Ooiober 1973 Coemoe808 Phoio,eaonD&ilu.noe PIJSL--04 su-
29 Oetober 1978 CoemoeeM ELINT ReoonnalNance PIJSL--03 Buce.e 
80 Oetober 1973 l nterooemoe 10 SolenülJCJ PL/BL--08 Suc,eeu 
81 Oetober 1973 Co.moeeo& SCJlenWkl PL/SL-04 SuCJCeN 

2 Nonmber 1978 eo.moeeoe Poeaible BJch AUltude 8urTeillanoe PL/SL-08 Uoknown 
10 Nonmber 1973 Coemoe 807 PhotorecoooalNanoe PL/SL-04 Sueceee 
U No•ember 1973 MolDiya 1/26 Commullioaüooa Relay PL/SL--08 Bue-
20 Nonmber 1918 Ceiemoe 808 CallbratioD PL/BL--01 Bueoe• 
21 Non-.iber 1973 O OIIDOI 009 PhotoreclonnaiNaoee TT/BL--04 Buce-
27 Nonmber 1973 Coemoe 810 ELINT RecooD&llaanoe PL/SL--08 su-
28 Nonmber 1973 eo.moe 811 Callbra\lon PIJBL-0'1 Bucee. 
28 No•ember 1973 Co.moe 612 Photorecoo..i-oe PL/BL--04 Buooeee 
80 Nonmber 1973 Coemoe 818 Soyua-elaa aWUte, mao-related TT/BL-04 su-
30 Ji OTHlber 1973 Mololya 1/28 Commutaúou Relay PL/BL-08 Bucoeae 

4 0-mber 1973 Co.moe6H Btore/Damp Colllmunioa&looe Relay PlJBlr-08 SucoeM 
13 0-mber 1978 Coemoe 816 Oolll.lD&Dd Bynem Cbeckout PL/SL-0'1 Bu~ 
17 0-mber 1973 Coemoe818 Photopaphlo-related PL/BL-04 Sucoea 
18 0-.ber 1973 Soyus 13 M.alUled TT/SL-04 BueONI 
19 Deoember lt73 Coemoe 817424 Btore/Dump Commullieatlou Relay PL/SL--08 Succ,eu 

• For d...U. of the 88-9 Mocl 3 p:r:m. NI NIE 11-8-72. ,et lnteroooüneotal Attack Foroee, dated 26 Oc\ober 
1972, TOP BECRET, ALL BOURC 
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