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Table V11-3
Soviet Launch Capabilities

Estimated Maximum

Lanuch Number of Estimnated Pad Estinated Maxiam
System Launchpads Turnaroud Time Storage Cupacily # Initial Jaench

. B Rate ® {per duy )
Y O S ) [ 21 hours 42 . 6
Sk-S 3 12 houes 3 10
St 2 4-3 hours B, RORSAT o 22 ieombinesh 6.8 ¢ feombined)

2-3 bours ASAT

SL-12, 413 4 15 days 36 Lper day for 4 days
Steldy 2 4105 hours 6-h

SL-N-16
SL-W

4 These figuees are the theoretical maximum storage capacity
without providing room for handling and preparation of the launch
vehicles

P This column does not consider constraints on optimal knch times
tHar example, satellites can only be launched during certain time
windows to perform their missions effectively) The major limiting
lactors are the availability of propellant and adequate crews for
sustained operations. The sustained launch rate prohably would be

s MANi e

This table i{ORRSCHIS

Capabilities for Quick Launches

14. The estimated launch rate and local storage
capabilities for the current series of Soviet SLVs are
described in table VII-3. We believe these capabilities
are adequate to meet Soviel augmentation require-
ments of satellites. The major limiting factors are the
availability of propellant and adequate crews for
sustained operations. In addition, the Soviets would
face great uncertainty about the expected length of
the crisis and whether or not to expand or_wi
their space assets as the crisis unfolds.

15. The demonstrated pad turnaround time for the
558-6-based systems (SL-3, -4, and -6) is 24 hours.
Propellants for the $5-6-based systems are loaded from
railears at the site into the launch vehicle on the pad.
This may be a constraining factor on the number of
surge launches of SS-6-based systems, as it takes about
17 propellant railcars to service a single SL-4 launch.

< The Soviets eould theoretically launch 6 to § SL-11¢ initially. They
may be able to launch as snany as 10 in the first day. dependingg on

iy pi.h. )

The maximum number of assembled $5-6-based
systems that can he housed within the assembly and
checkout facilities at Tyuratam and Plesetsk is aboul
43. We are uncertain what the payload mix may be
because payloads launched by the §5-6-based systems
include ELINT 8, Molniya 1 and 3, high-resolution
photo, mediun-resclution photo, LDS, PHOTOGEQ
9, Progress, Soyuz T, Meleor, Meteor 2, and Meteor 3.
Assuming adequate propellants and sufficient ground
crews are available, we estimate that by using both
ranges six vehicles could be launched on the first day.
Propellant loading time and crew availability will

bbl'd sls tained rate 'bl’ll
launches ver dov SO~

16. Minimum pad turnaround time for the SL-8 is
assessed at 12 hours. Propellauts for the SL-8 are
loaded into the erccted launch system from storage
facilities at the launchpad. We estimate the maximum
surge capacity for the SL-8 at Kapustin Yar and
Plesetsk to be 10 launches per day. However, the
payload mix is again uncertain because the SL-8

launches ELINT 2, NAVSAT, SPCS, and MPCS

17. The EORSAT and RORSAT share the SI.-11
launch facilities with the ASAT orbital interceptor.
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two to three hours to launch

Currently, there are storage
facilities for 22 SI.- 3

ve believe that the majority of

th d_pavinad gred th Id
c‘: oosfcr.s a CIK Satute there would be for
ASAT missions.
18. Facilities at Tyuratam for the SL-12/1 i
of four | pads,
nd an estimate storage capacity lor

about 36 boosters. The SL-12/13 launch system has a
demonstrated pad turnaround of 15 days. The SL-
12/18 payloads include the Raduga, Gorizont, and
Ekran geostationary comsats; the GLONASS naviga-

tion satellite; the Salyut space station; and the space
station module.w

19. The SL-14 launch facilities at Pleselsk are simi-
lar to the SL-11 Facilities at Tyuratam, but lack the
necessary ground support to prepare EORSATs, ROR-
SATs, and ASATs for launch, and none of those
satellites has been launched from Plesetsk. It would be
technically feasible to launch such payloads from
Plesetsk, but that would entail significant operational
complications, and we judge such use to be highly
unlikely so long as a viable launch capability exists at
Tyuratam. With the launch facilities available at
Plesetsk, including the in-pad erector, four and a half
hours is probably a reasonable turnaround time, but
the Soviets have never attempted to launch two SL-14s
in such quick succession. Third-generation ELINT

satellites and_scientific pavloads are launched by the
20. Currently there is onc pad capable of launchin

here is considerable uncertainty regarding the
quick-launch capability of the SL-X-16,

mussions tor the SL-X-16 may be in

TCS 3830-85/11

J a_quick-reacti
mode, perhaps in as little as six hours.w
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Store-On-Orbit

21. The capability to store satellites on orbit and
activate them when needed is an important new
development that directly affects Soviet potential for
augmentation, A4

CIA Statute

Timeliness of Soviet Satellite-Derived information

22. We assess that by the 1990s the Soviets will be
capable of relaying some satellite-derived information
to field commanders within about two hours of collec-
tion by reconnaissance satellites. Warsaw Pact writings
show that the Sovie e strivi j i

n By h O:

24. By using relay satellites with increased numbers
of satellite collectors in a crisis, in the future the
Soviets will be able to:

— Receive information from an orbital constellati
of electro-optical imaging satellites
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— Operate 25X1 vith

ELINT satellites for targets at any geographic
latitude.

— Derive useful informati
SATs or RORSATs

We expect that, under less-than-ideal conditions, hu-
man decisionmaking on sea targets will take less time
than on land targets because of the relative simplici

and lack of clutter presented by a sea background.
CIA Statute =

25. We expect that the Soviets will want 25 to 40
reconnaissance satellites operating during a crisis in
the 1990s (compared with 15 to 20 in peacetime).
Information would be received by a satellite “situation
desk” from at least one of these satellites

26. The Soviet GLONASS navigation satellite sys-
tem now under development will provide a greater
level of accuracy to platforms equipped with a
GLONASS receiver. We expect that this information
will permit Soviet ground, sea, and air forces to

undertake highly coordinated military actions in the
N CIA Statute

27. To make further improvements in timeliness,
the Soviets will have to launch and operate more
satellites, increase the speed of satellite tasking through
increased automation, and improve their chain of
analysis and communication. Even after making these
technical improvements, the Soviets will be faced with
the limitations imposed by human decisionmaking [G/a

ZIA Statute

30, We believe that there is a very low likelihood
that the Soviets would initiate destructive or nonde-
structive interference against US space systems in
peacetime, in times of tension of an exclusively politi-
cal nature, or in cases of limited, local conflict not
involving the two powers directly. By nondestructive
interference, we mean various electronic warfare
techniques such as electronic probing or jamming, or
laser blinding or spoofing, which incapacitate a system
for a limited amount of lime.®® Destructive interfer-
ence—the use of force to damage a satellite—could
include the use of the orbital interceptor, direct-ascent

interceptors, or high-energy lasers.[BASSIEINIE

31. We do not believe that any ASAT activities
would be undertaken merely for warning or demonstra-
tion purposes. [n wartime, a decision to employ destruc-
tive or nondestructive interference against US space
systems would presumably be based on Soviet analysis
of the potential net advantages. This analysis would
include a variety of factors, such as the Soviet percep-
tion of the military value of various US systems, their
antisatellite capabilities, likely US responses, relative

104

capabilities of the two sides to replenish their satellj
networks, and the possibility of conflict escalation

32. Non-European Scenario. Should either super-
power introduce combat forces into a local (non-
Furopean) conflict in which the other was not in-
volved, we estimate that the likelihood of attempted

R destructive interference by the Soviets would continue

Wartime

28. Given the probability of an extended period of
escalating tensions between the United States and the
USSR culminating in the outbreak of actual hostilities,
the Soviets are likely to have augmented their critical
space-based networks by the time war begins. The

functions of most of their military space systems
during wartime are the same as in peacetimc.m
ASAT Operations
Pl25X1

25X1

to be very low. The likelithood of nondestructive
interference would also remain very low unless the
Soviets perceived that US space systems were being
used in a way that would threaten Soviet political or
military interests in the region. In this case, we
estimate the likelihood of Soviet use of nondestructive

means to integlg o s _space systems would
increase to low CIA Statute

33. Should both US and Soviet forces intervene in a
local {non-European) conflict, with both sides playing
= We do not consider probing as an attempt to interfere with a
spacecraft’s operations, but rather an attempt 1o electronicully clicit
technical information about u spacecraft for nnssibh- future elec-

tronic warfare. See page VI-9. (GBS E1 01
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Figure VII-4

Likelihood of Soviet Use of Destructive and Nondestructive

ASAT Means at Various Levels of Conilict

Crisis Conventionul
J_——] Theater Wur
T— Very low Low to Moderate | | High =————————# Very high
Scenario
Heightened Major crisis:
Pesvetine political mobilization Nuclear War
tension possibly
under wiy
Crisis Conventional
[ | | Theater War
Non-European Very bow Very low t0 Low Low to Moderate High
Scenario
Likelibood of nao+ Heighrened Local conflict: Local conflict:
destructive ASAT tae political US or USSR US und USSR
lension involved involved in

a
Duning 3 gencral war n which latge-scaic uie of nudear weapons appearad imminent, there weuld
be a very high likelthond of aitempted interference. unng all avalable means. wih all US ipace iysems.

X7725 1285

limited or specialized support roles—such as air de-
fense—and having limited objectives, the likelihood of
attempted destructive interference would rise margin-
ally but still remain low. The likelihood of use of
nondestructive means of interference would also in-
crease somewhat to low to moderate. It is difficult to
forecast what the Soviets would do, given the wide
range of possible scenarios. However, Soviet assess-
ments of the military advantages of such use in any

particular case probably would be tempered bi con-

cerns of provoking an unwanted US reaction.

34. In the event of actual large-scale, direct engage-
ment of US and Soviet forces in a theater located
outside Eurcpe, we estimate there would be a high
likelihood of attempted nondestructive interference
with US space systems. The Soviets would have strong,

support role

immediate incentives lo enhance the operational ef-
fectiveness of their forces by degrading US reconnais-
sance and command and control capabilities in the
theater of conflict. Should the Soviets decide to inter-
fere with such US space systems, in most cases active
EW and perhaps low-power lasers would be used
initially because their effects are not necessarily per-
manent and the source of interference is not easy to
detect. Interference with US space systems at this
point would probably not be viewed as adding appre-
ciably 1o the risk of widening the conflict (to Europe,
for example), whereas interference with and potential
degradation of some US space systems’ capabilities at
this point could enhance the Soviet ability to succeed

as well as to spize aSm : - nal initiatives in the event of
a wider war. \ARSELY

VII-11
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85. The likelihood of use of destructive ASAT
means under these circumstances is judged to be low
to moderate. Although initially the Soviets would be
concerned not to provoke unwanted US escalation or
add to the strength of US counteractions in the longer
run, these concerns would tend to lessen if they

interfered with the pursuit of their political-military
abictives A

36. European Scenario. During a major European
crisis involving the two superpowers, in which the
tension was high, mobilization was possibly under
way, and the outbreak of war appeared possible, the
likelihood of attempted destructive interference would
be very low to low, but the likelihood of attempted
nondestructive interference would be low to moder-
ate. Nondestructive means of interference probably
would be considered as a somewhat less risky option at
this time. In a maijor crisis, the Soviets would seek to

confuse Western intelligence and deny it information
on the status of their forces NSNS

87. We estimate there is a high likelihood that,
during a NATO-Warsaw Pact conventional conflict,
the Soviets would attempt to interfere with selected
US space systems that provide important wartime
support, using both destructive and nondestructive
means. The decision to use ASAT weapons against
such systems during the early part of a conventional
phase of such a conflict would be affected by Soviet
uncertainties with regard to US responses. In such a
conflict, Soviet leaders might perceive an operational
advantage if both sides experience significant satellite
losses because of greater US dependence on space
systems. In addition, Soviet satellites can be more

quickly replaced if space launch facilities remain

38. During a period of conventional combat, the
Soviets would probably aveid destructive interference
with space systems that provide warning of ballistic
missile launch or those that specifically support US
strategic nuclear forces, unless the use of strategic
nuclear weapons appeared imminent. The Soviets
might attempt subtle, nondestructive interference
with such satellites during a conventional conflict,
although in doing so the Soviets would run consider-
able risk of provoking a disadvantageous US reaction
and, possibly, unwanted escalation of the conflict. We
cannot judge the likelihood of this accurring because
we cannot evaluate how the Soviets would perceive

isk that thi rigger undesirable US respons-

TCS 5330-85/11

39. The likelihood the Soviets would use destructive
interference at the beginning of a conventional con-
flict would be low and would increase as the conflict
approached a nuclear phase. During a general war in
which large-scale use of nuclear weapons appeared
imminent, there would be a very high likelihood of
attempted intericrcnc using all available means, with

CIA Statute
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41. The Galosh interceptor and the orbital interceptor
potentially have complementary ASAT capabilities. The
orbital interceptor, because it is nonnuclear, would
probably be used at lower levels of conflict than the
nuclear-armed Galosh. The Galosh, however, would be
less susceptible to countermeasures because its direct-
ascent flight profile allows it to allack targets within
several minutes from launch. Therefore, it could be used
against high-priority satellites that the orbital interceptor
was unable to successfully engage. If the Soviets do not
use nuclear-armed Galosh interceptors against satellites
until just before or at the onset of nuclear conflict, then

CIA Statute
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Importance of Soviet Space Systems

52, The importance of various Soviet space systems
y lo the conduct of military operations is primarily a
function of the continued availubility of other, non-
space-based means to perform similar missions and the
reduclion in capability to perform specific tasks if the
space systems were unavailuble. It also is a function of
prevailing operational conditions. In table VII-4, we
have outlined the relative importance of the main
Soviel space systems during peace, crisis, and conflict,
according to three criteria:

High — Space asset essential: no practical or
satisfactory substitute.

Moderate — Space asset supportive; substitutes are
availuble bul are not as convenient or
do not perform the mission as well.

Low — Space asset nonessential; substitutes
are available, and they are at least
practical or adequate.

The judgments are not intended to evaluate the
importance of various missions. but rather the impor-
tance of the space assets that perform those missions.
Peacetime, for the purposes of this discussion, is the
normal state of relations between the two superpow-
crs. Crises arise when tensions build because of events
that cause friction between the superpowers or their
allies. This may, in some cases, include mobilization.
And conflict, in this case, is the state of open warfare

between the superpowers, {from conventional through
nuclear

53. We judge that, although the USSR is not, at
present, overly dependent on space systems for the
effective conduet of military operations, satellites in-
evitably become more important as the level of con-
flict increases. In addition, as more near-real-time
monitoring capabilities are introduced in the fulure
{including manned platforms). we expect that spuce
systems will become increasingly important in provid-
ing information on rapidly developing situations to
both national-level decisionmakers and military com-
manders. Another expected improvement that will
enhance the importance of Soviet space systems is the
development of a geosynchronous launch detection
system capable of monitoring SLBM launch areas.
Finally, space systems would probably be an integral

Vil-14
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Table VII-4
Importance of Key Soviet Space Systems

Peace . (fli‘.\is Caonflict
1943 19053 1985 1995 1955 1995
[nh'"'im‘l\u' _ _
Phota Moderate-High Maoderate High Moderate Maoderate-Hneh Maderate- High
il retunn) i . s
ELINT \1l}l!t'r:|(v \lmh'r;lt_l' Madlerate-High Moderute Low -Muodlerate Maderate
INSAT . Moderate + S “_.\llulmuh' . \|Hl|l'l’.l|\"
FLINT . Mekderite . - oderate i Nhileriti
follow-on o
()\'rr-!hc; o ’ i
horizon
largeting 2
.I".()I(H"\'I' ) Low-Maderate Lo Maodderatwe Moderate-High ModerateHigh -mlhuh Hish
l(l).l‘l.\'.\'l‘ l_.'n\\-.\lmh'l.m- [ow -\In(l«-mlu Moderate-High \Imlrr.llv-‘Hmh Thigh High -
INISAT - N Low " Maoderate-Hich o . Mieh R
ELINT : Low “ Moderate-High High
Ll ) .
Early Warning
.—I—.lj\'_‘ Modlerate \Maderate ) .\lmlrg.n'lr-llmh- ) Maoderate High —— Hich High
(fumm_unir:llium B
\hl;lur)" Low-Moderate Mowlerate Moderute ) Mexlerate Moderate-1 Ith Moderate- Hieh
Clivilian ) ~|.u\\ Aloderate - Moderate Low-Maoderate i NModerate Moderate —\llulm;nh'
Meteorological A )
NETSAT o Low Low Low Low ) Mixderate Moderate
\':n'.iuaiiun b . B b i . f_
NAVSAT Fow l.n;\ Low :\lmh-ruh' Low-Moderate MaederateHigh \lmill‘ruh"l fizh
) _(':I.()\ \SS + Low 4 Low NModerate . \Maderate-Hich
ASAT ~ ; ~ -
Orhital \Moderate Muderate Moderate Moderate \Molerate-d hgh Moderate-1 el

interceptor

 Nol yel aperational.
B The importance of military comsats and mavsats increases the
farther aounil wtiliziog the system s deployed teom the USSR,

LANTRNRCIA Statute

part of any advanced-technology strategic defense
system the Soviets might develop and deploy, and we
expect their own ASAT capabilities to be a critical

Key: Higth
Muderate —Space aset supportive
Lo —Spaee asset nonessenstial

—Space asset essential

aspect of their efforts to counter any space-based

elements of a potential [uture US strategic defense

VII-15
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CHAPTER ViII
LUNAR, PLANETARY, AND ASTRONOMICAL EXPLORATION

1. This chapter provides an estimate of the nature
and direction of Soviet lunar, interplanetary space,
and astronomy missions over approximately the next
15 years. We have identified an ambitious set of

possible missions based primarily on public state%

and open source publications by Soviet scientists.

2. To date, manned space exploration has been
under the direction of the Soviet Air Force and
Strategic Rocket Forces, and the unmanned programs
have been directed by the Academy of Sciences. But,
given the scale of the manned missions in the future,
we would expect a national-level effort entailing
participation of both military and scientific organiza-
tions. These programs for exploring deep space not
only provide a scientific return, but also enhance the
Soviet image as a peaceful and technologically ad-
vanced nation. Hence, a major factor in planning
Soviet exploration programs has been to achieve prom-
inent “space firsts.” A wide variety of lunar and
planetary missions have been planned for the next
decade or two that could provide additional space
firsts for the USSR (see figure VIII-1). New planetary
missions are likely to be launched within the next few
years, and lunar missions are anticipated in the 1990s.
The Soviets, in an unusual announcement at an inter-
national conference in March 1985, described upcom-
ing missicns to the Moon, Mars, and Venus. Several of
the proposed missions could be used to test new

military technologies (see tables VIII-1 and VIII-Z).
CIA Statute

3. Most of the identified lunar and planetary mis-
sions are already technologically feasible or soon will
be. Figure VIII-1 depicts planned Soviet missions to
Venus, Mars, the Moon, and possibly Jupiter. For
planetary missions, the estimated earliest launch dates
coincide with planetary proximity. The SL-12 is the
standard launch vehicle for deep-space exploration
missions. However, based on Soviet statements and
mission requirements, the Soviets will probably utilize
the SL-W for a number of their planetary missions.

Normally, two spacecraft are independen annched
for each planetary mission SARSICIUIE]

4. The Soviets ceased lunar missions in 1976, but a
new series of lunar missions are anticipated, beginning

with an unmanned Soviet lunar polar orbiter expected
to be launched in the 1990s, which they could claim as
a space first. The main purpose of the mission would
be to search for subsurface ice and other volatiles near

the lunar poles, possibly to suppo |
establishment of a manned lunar base 2 Statute

5. The lunar polar orbiter also may provide map-
ping and communications support for a subsequent
unmanned far-side lunar landing that could include
returning a soil sample. This would be another space
first. If the lunar series is aimed at the eventual
establishment of a manned lunar base, then we would
expect to see additional lunar missions involving sit
surveys and exploration by lunar rover vehieles.“

6. A lunar base remains a low probability because
known Soviet research in the 1970s on lunar transports
and engineering equipment for the construction of
shelters, roads, and tunnels on the Mcon was canceled
in 1978, and there is no evidence that it has been
reestablished elsewhere. However, regenerative life
support technology development, which is applicable
to long-term habitation on permanently manned space

stations, on the Moaon er planetary missions,
has continued. (S Statme

7. Two Venus radar mapping missions were
launched in June 1983. These missions involve one
spacecraft in a polar orbit and one in an equatorial
orbit, which are mapping the Venusian surface. Both
spacecraft carry synthetic aperture radars with about a

1- to 2-km resolution and spectromelers for i vestigat-
ing the planet’s atmosphcre.w _

8. An unmanned Mars-Phobos mission is scheduled
for launch in late July 1988. The mission, labeled
Mars-F, will consist of two spacecraft of a new design.
The first spacecraft will concentrate on Mars and the
larger of its two moons, Phobos. If the first mission is
successful, the second spacecraft will attempt similar
experiments on Deimos—the smaller moon. A landing
on Phobos is expected. However, as part of soil tests,
low-powered laser and/or ion beams may be fired
from a spacecraft approaching to within 50 to 100

meters of the moon. These blasts are orize
surface material for analysis.

Vill-1
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Figure VIII-1
Soviet Lunar and Planetary Research Program®

Venus Lander-Asterord Landes
Larly 1800y

Mars-Phobos Mission'- 1988

Mass Orbites Lander Sample Return-
Eirly 1990 s

Manied Mars - Late 1990's

/A

s Dates indicated are for earlicst launch. See table VIII-2 for likelihood
of these programs.

CIA Statute

Lunar Polar Orbiter -
Early 1990's

Lunac Far Sice Sample Relum-
Early:Mid 1990's

Lunar Near Side Mission-
Mid 1990's

Jupiter Jupiter Probe - Mid 1990's

207726 12-85

9. The Mars-F mission, like several other Sovict
interplanetary missions, includes participation by oth-
er countries to obtain advanced technology and im-
prove political relations. Soviet officials associated
with the Mars-F mission have warned that only coun-
tries providing state-ol-the-art technology will be al-
lowed to participate in the mission. Sweden reportedly
was excluded on such grounds, and West Germany has
been similarly cautioned [SASSIEIOICS

10. An unmanned landing on Mars is likely in the
early 1590s. This mission may be an orbiter/lander
combinalion, and it may include a rover vehicle or the
return of a soil sample. A landing on Mars probably
would require use of the SL-W. [GESSEITIE

11. We estimate there is a low-to-moderate proba-
bility a Soviet manned Mars mission will be conducted

before the end of the century. Such a mission could
require fewer resources than a lunar base and would
also add considerably to Soviet prestige. %4l

oviet statements indicate that such a
mission is being considered. This mission may require
the SL-W, probably a space tug, space station support
for low-earth-orbit assembly of the spacecraft, and
development of an advanced propulsion system for the
spacecraft. Soviet research in long-term manned
spaceflight is the only clear indication of such a
mission. For such a mission, we would First expect to
see a Soviet simulated mission of over one year in
Earth orbit, verifying that both pecple and equipment
could sustain such long flights. Also, before a manned
Mars mission we would expect additional unmanned
missions to Mars. [AASSIEI G
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Table VIII-1

History of Lunar and Planetary Exploration «

United Saviet
States Union
Total 89 91
Lunar 59 (1973) 42 (1976)
Venus ® 8 (1978) 33 (1984)
Mercury 1(1973) 0
Mars g(1975) 16 (1973)
Outer planets 12 (1977) [}

{beyond Mars)

# Total Jaunches between 1858 and 1984: year of last launch in
parentheses.
b Includes Vega flybys of Venus en route to Halley'’s Comet.

This table is Unclassified.

Table VIII-2
Possible Future Soviet Lunar and Planetary
Exploration Missions «

Mission Earliest Expected Likelihood
Launch )

Lunar

Lunar polar orbiter  Early 1990s High

Lunar far-side Early-to-middle Very low to low

lander, soil sample 1990s

return

Lunar near-side Mid-1980s Low

lander

Manned lunar base  Late 1990s Low

Planelary

Mars/Phobos Mission 1988 High

Mars orbiter/lander/ Early 1980s High

rover/soil sample

return

Manned Mars Late 1990s Low to moderate
mission

Venus lander/ Early 1980s Maderate to high
Asteroid lander

{Vesta)

Jupiter probe Mid-1890s Very low to low

a Resource considerations and other priorities may preclude under-
taking all of these missions.

This table i{SIAESIEITIG)

12. Another project is part of an international effort
involving the USSR, Hungary, and France, with minor

participation by Bulgaria, Poland, Czechoslovakia,
Austria, and West Germany. The project, Vega, in-
volved launching two spacecraft in December 1984
and encountered Venus in June 1985, with Halley's
Comet to be encountered in March 1986, If successful,
this will be another first and will further enhance
Soviet prestige, particularly because the United States
has declined to undertake such a mission. When the
spacecraft encountered Venus, the satellite separated
into descent and flyby sections, with the descent
section deploying a balloon that carried a gondola with
meteorological experiments to sample the atmosphere.
The descent stage continued on to a landing. This
mission also is to provide navigational support to
probes launched by Japan and the European Space

Agency, which are scheduled to encounter the Comet
soon after the Vega probes.

13. Other possible Soviet planetary missions include
exploration of Venus. Large balloons with gondolas
carrying various meteorological sensors are being con-
sidered as part of a separate joint Soviet-French Venus
mission in the early 1990s. This mission might also
invlove a landing on the asteroid Vesta. Such a mission
would require electronics capable of withstanding
high temperatures for the two-week period envisioned.

CIA Statute

14. Exploration of Jupiter is another possibility.
Soviet launch of a Jupiter mission before the planned
US “Galileo” Jupiter-orbiting mission would require
several sophisticated maneuvers such as “Earth gravity
assist” and “aero-braking” to offset current lift and
payload shortcomings. However, such mancuvers
would double the flight time, requiring about four
years to reach Jupiter. Such a long flight would
increase the chances of spacecraft failure. Therefore, a
more likely scenario would involve waiting until the
SL-W launch vehicle is available to provide the neces-
sary lift capacity without the Earth-gravity-assist ma-

neuver, thus shortening th | flight times by about
two years,
launch as many as 10 space astronomy missions by the

end of the century. (See table VIII-3.) It is unclear how
many of these missions have received official approv-
al, Included are the following:

— The Kryukov and Glushko design organizations
both probubly are invelved in the design and
development of future spacecraft with astrono-
my missions, Gamma-1, a dedicated gamma-ray
mapping mission, has been rescheduled for
launch in 1986 or 1987. An X-ray observatory

Vill-3
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that reportedly will involve extensive European
cooperation and will include both West German
and Dutch instruments is scheduled for launch in
1986 or 1987. Both the Gamma-1 and the X-ray
observatory reportedly will be flown on modifi-
cations of the Soyuz spacecraft—a design of the
Glushko organization.

— The Sigma mission, a Franco-Soviet project that is
expected to collect data on galactic and extra-
galactic X-ray and gamma-ray sources, and that
reportedly will locate these sources relative to one
another with higher accuracy than is now attain-
able. The mission reportedly will be launched on a
Venera-type spacecraft in 1987 or early 1988 and
will be placed in a highly elliptical orbit.

25X1

Table VIII-3
Possible Future Soviet Astronomy Missions

Mission

Farliest Expected  Likelibood
Launch
Ochiting radio telescope 1986 High
Gurmma-| 1986 ar 1987 High

X-ray observatory 1986 or 1987 Muderate 10 high

Sigma mission 1987 ar 1988 Maderate to high
Astronomy medule” By late 19505 Mocderate 10 high
slatform

Unknown Low to moderate

Ultraviolet space
telescape

This table im

25X1

— According to a Czechoslovak press report of
January 1985, an ultraviolet space telescope is
being prepared within the Intercosmos program

by scientists and technicians from East Germany

the USSR, and Czechoslovakis. SIS
16. The tentative Soviet launch schedule implies an
amibitious space astronomy program. It represents a
coordinated, well-planned program of astronomical
investigation spanning the entire electromagnetic spec-
trum, with the possible exception of the visible region.
Each spectral region provides its own special insight
into some aspect of interstellar space or class of
astronomical source. Ambitious as it might seem, the
only aspect of the proposed program that affords
much opportunity of eclipsing past US achievements

lies in the_gge: J : possibly gamma-ray
astronomy.

Viil-4
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CHAPTER IX
INTERNATIONAL COMPETITION AND COOPERATION

1. This chapter estimates the cxtent to which the
Soviet Union is likely to be successful in developing
new or exploiting existing international organizations
for cooperation in space that promote Soviet political,
economic, and technology acquisition purposes. In
addition, this chapter judges the prospects for Soviet
commercial success in providing space launch services,
remote sensing of earth resources, and other ventures

b asthe manuts ing of exotic materials in space.
CIA Statute -

2. The USSR has taken a few steps toward becom-
ing a competitor in international telecommunications
and commercial space launch services. In addition,
Moscow might enter the market providing Earth
resources data, navigation and meteorological support,
and materials processing and manufacturing in space.
Success in such competition would bring increased
prestige and respect, and, over the longer term, would
provide the Soviet Union an important supplement to
its hard currency earnings. In addition, opportunities
for technology transfer could be 1mpmved by increas-
ing Soviet invol : De ommercial
space ventures. ClA Statme

3. In the late 1960s and early 1970s the Soviet
Union established two international space organiza-
tions—Intercosmos and Intersputnik. The objectives of
Intercosmos are to involve other nations in space
research, take advantage of advanced technology,
foster national pride among participants, and build
better relationships between the USSR and other
Intercosmos countries. Intersputnik provides commu-

nications services for both Third W ies and
Cemmunist Bloe allies

Intercosmos

4. The Council for International Cooperation in
Space Exploration (Intercosmos), under the USSR
Academy of Sciences, was established in 1967. Inter-
cosmos represents the USSR in international space
matters without revealing the military control of the
Soviet space program. The Council coordinates the
activities of the member countries, which initially
included the USSR, Bulgaria. Hungary, Poland, East

TCS 5330-85/11

weden, and India. There have been A%l
ooperative projects with France, including
the launch of at least three French-built satellites

CIA Statute

Germany, Romania, and Czechoslovakia. In recent
years Intercosmos has expanded to include Cuba,
Mongolia, and Vietnam. In addition, bilateral coopera-
tive agreements also have been negotiated with

(Oreol 1 through Oreol 3), manned missions in Salyut
7, and the Vega mission. Sweden also has provided
some ex ental pavloa or Intercosmos satellites.

5. The Soviets dominate the Intercosmos program.
A Soviet official always chairs the Council, and he also
coordinates the activities of the member countries and
Soviet launch facilities, spacecraft, and ground control
sites. Proposals for space experiments are accepted
from all Intercosmos member countries, but the Soviet
Union decides which proposals are to be imple
and the extent of non-Soviet participation.

6. To date, 32 satellites have been launched in the
Intercosmos program. This includes some missions that
have not carried the official Intercosmos label, but
have been part of the program. Two satellites, Astron
and Prognoz 9, were launched in 1983, both into
highly elliptical orbits and with instruments developed
jointly by several countries, including France. The
Astron satellite operated from March 1983 to aboul
September 1984, and was widely publicized because it
carried the largest space telescope thus far and made
many new discoveries in deep space. Prognoz 9 oper-
ated from July 1983 until early 1984 and reportedly
used a new instrument to map large portions of
“remnant” radiation in space. The latter part of 1984
saw a restructuring of the Intercosmos program, as the
USSR has become more selective about the partici-
pants and technology used in joint missions. In addi-
tion, emphasis is shifting more toward applied rather
than pure scientific research. For example, cceanogra-
phy and Earth-resources resea -
sized in Intercosmos programs

1l 1 /8 Neel
CIA Statute

7. We expect some continued Intercosmos partici-
pation in the Soviet manned space program, including
more flights by cosmonauts from member and non-
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Figure IX-1
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member countries as well as additional experiments.
These flights have offered participating countries an
opportunity to be involved in space programs that
they could not undertake individually. This participa-
tion is widely publicized, and the foreign cosmonauts
have been received as heroes in their own countries, As

a result, national pride, government prestige, and
relations with the USSR all benefit.w

Intersputnik

8. Intersputnik is an international organization de-
signed to help member countries (all Soviet allies) meet
their needs in telephone, telegraph, TV, and radio
communications. Each member sits on a governing
board and has one vote. This is in contrast to Intelsat,
an international satellite communications consortium
where voting is weighted and reflects the relative use
of the system. Like Intelsat, Intersputnik requires
contributions to a statutory fund in proportion to
usage. The satellites are owned by Intersputnik or they
are leased from members (the USSR in practice). The
ground stations are owned by the individual states. (u)

9. Today the Intersputnik system is much smailer
and more limited in services than [ntelsat. Intelsat now

1X-2
TCS 5330-85/1

includes 107 members, 310 ground stations, and a
space network of 15 satellites in contrast to the
Intersputnik system, which currently is limited to 14
members with 17 ground stations using two satellites;
one over the Atlantic, and one over the Indian Ocean.
The potential coverage, however, includes all of South
America, Central America, Africa, and Asia. (See
figure 1X-1.) The current Intersputnik network could
expand because of the apparent Soviet willingness to
undercut Intelsat's prices. /224

5X1
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10. Since the USSR began marketing Intersputnik
circuits to developing countries in the 1980s, few non-
Communist countries have joined despite Intersput-
nik’s lower prices and easier membership require-
ments. In addition to the original nine Soviet Bloc
countries that formed Intersputnik, only five states
have become signatory members: Vietnam, South Ye-
men, Afghanistan, Syria, and Laos. Algeria, North
Korea, and Iraq have also become users bul are not
signatory members. In addition, Soviet officials are

“Fop—Secrer
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negotiating with Libya, Angola, Mozambique, Mada-
"gascar, and Sri Lanka to join Intersputnik. Nicaragua
and other Latin American countries also are interested
in becoming members. But, on balance, Intersputnik
currently remains a distant competitor with Intelsat in
the international telecommunications market. We be-
lieve Intersputnik may become more competitive in
the future if prospective customers are convinced that
the quality of service is comparable to Intelsat with
lower prices. Also, Intersputnik may offer specxal
services, such as domestic communicatiopn

ties, that are not available from Intelsat \SUa StatUte

Intelsat and Inmarsat

11. Even though the USSR operates Intersputnik,
Moscow also uses Intelsat services on a limited basis,
ranking in the bottom 10 percent of the 130 users of
Intelsat services. Moscow uses Intelsat in addition to
the Intersputnik network mainly to gain access to areas
outside of Intersputnik’s realm. The Soviet Union has
never become a full member because that prohibits
states from offering competitive services and because
of Soviet objections to US domination of the organiza-
tion due to the weighted voting system, which bases
each country’s vote on its share of international tele-
communications traffic. This would have given the
USSR approximately 1-percent interest and negligible
leverage in the organization. Nevertheless, recently the
Soviets have indicated a willingness to join Intelsat,
although the negotiations are in a preliminary stage.
Soviet membership in Intelsat would require them to

disband Intersputnik, or nterspitnik
organization into Intelsat Statute

12. In contrast to minimal Intelsat participation, the
Soviet Union is a charter member of the International
Maritime Satellite Organization (Inmarsat). Inmarsat
was established in July 1979 to provide the space
segment for international maritime communications.
Currently, there are 64 countries participating in
Inmarsat. The USSR currently holds 14-percent inter-
est in the Inmarsat organization but accounts for less
than l-percent usage. However, that may change in
the future. The Soviets recently commissioned their
second Inmarsat terminal in Nakhodka, on the Sea of
Japan. A previous terminal was installed at the Black
Sea port of Odessa. Soviet ownership will probably
shrink to about 7 percent as other countries ioin.
However, we believe the Soviets have not utilized
[nmarsat as extensively as possible because they have
encountered delays in procuring ground receivers. The
Soviets are planning on equipping almost 500 mer-

TCS 5330-85/11

chant ships with Inmarsat receivers. Soviet officials
have publicly stated they do not intend to create
another maritime satellite service to compete with
Inmarsat, and the Soviets have offered the Proton as a
launch vehicle for the next generation of Inmarsat
satellites. They also have mdleatcd that the \’olna
communications satellite system e
use by Soviet shipping only. CIA Statute

Commercial Space Launch Services

13. The USSR is offering commercial space launch
services, although the overall prospects for capturing a
significant share of the market are not good for at least
the next five years. This is because of the requirement
to configure satellites to specific launch vehicles and
the long leadtime in procuring satellites. Also, the
projected combined US, European Space Agency
(ESA),*® and other commercial launch service capabili-
ties may exceed the anticipated market for launch
services. Nevertheless, Soviet launch vehicles have
placed three Indian satellites in orbit, and agreements
have been readied to launch a Swedish-built satellite.
An organization similar to Aeroflot, the national air-
line, may be created to market commercial space
launches. The Soviets recently announced the estab-
lishment of GLAVCOSMOS, an agency which will be
responsible for Soviet space commercialization efforts.
This is a major departure from past Soviet efforts in
two ways: The Soviets are inlent on actively pursuing
the economic and political potential of their space
program, probably with an eye toward the prospects
for acquisition of Western computer and telecom-
munications technologies; and it represents a more
open approach to a portion of their civilian space
efforts. We assess that Soviet prices will continue to be
competitive with and may even undercut those of the
United States and ESA. In addition, Moscow will
provide insurance and limited technical and reliability
information on Soviet boosters. The Soviets also have
indicated that some foreign access to satellite and
launch support facilities may be allowed. For example,
in December 1984, the Soviets released the first public
pictures of the Proton (SL-12) launch vehicle. Provid-

* ESA was founded in 1972 by a 10-member consortinm of West
European countries led by France and West Germany. The purpose
was to challenge NASA's manopoly on commnercial space-launch
services. Arianespace is the French-based marketing corporation for
ESA’s space-launch scrvices. The French Space Agency is the
principal shareholder (59 percent) in Arianespace und soon will take
over the entire Ariane program, including the launch facilities in
South America at Kourou, French Guiana. Austria became the 11th
member in 1983, and Canada is an associate member (u)
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ing detailed technical information would be a sharp
break with past practices, but the prospect of acquir-
ing an important supplement to its hard currency
earnings, increasing trade in hlgh-technology products,
and offsetting some spac ity
concerns in certain case:

14. Soviet space launch services have been offered
at prices well below both ESA’s Ariane and the US
shuttle. For example, $24 million was quoted for a
1983 Inmarsat launch, significantly lower than US or
ESA prices. A backup launch for $12 million in the
event of a launch failure also was offered. The price

quoted by the Soviets is $70-80 million le;
we believe Proton launches actually cost & A Statute

15. The Proton is the Soviet’s largest operational
space booster and the only one that could compete
with Western vehicles in launching payloads to geo-
synchronous orbit, and it is the only one the Soviets
have thus far publicly offered. Smaller international
payloads have been launched using the SL-8. By the
late 1980s, about five Protons could be available each
yvear for commercial purposes. Inmarsat has been the
target of recent Soviet efforts to provide Proton launch

services for the next generation of Marisats {maritime
satellites) in the 1988-89 period

16. The new Soviet SL-W launch vehicle and space
shuttle orbiter will further enhance Soviet commercial
potential. Payloads designed for the US shuttle orbiter
may be compatible with the Soviet orbiter. The two
separate launch control facilities currently under con-
struction for the SL-W would provide for easy separa-

ion of militarv and commercial launch activitics.
CIA Statute

Remote Sensing

17. The USSR, along with France, Japan, and Cana-
da have expressed an interest in providing remote
sensing data on Earth resources similar to the US
Landsat using a high-resolution, multispectral Earth
resources _satellite.

Moscow could take two approaches in entering the
Earth resources data market. The most likely choice
involves sensors currently being developed and tested
on board the Meteor-Priroda (Met-P) spacecraft. These
sensors are electro-optical, multispectral scanning de-
vices with resolutions similar to the US Landsat D (30
meters). The USSR has filed for a two-satellite Earth
Resources Survey System (SSIPR), which could use the

Met-P-type sensors. The first operational SSIPR is
expected to be launched in 1986-88. If that satellite is
successful, a second in the network could be launched
in the next one to two years. We believe an operational
land remote-sensing system will be available in the late
1980s. The above filing indicates data would be
provided to the CEMA countries, possibly on a real-
time basis for the first time, Such a system would
provide the opportunity to improve Soviet access to
Third World countries by providing Earth resources

117

data for national development. Soviet engineers, how-
ever, would be required to process the data.m

18. As a second possibility, data could be offered
from the Soviet MKF-6 multispectral camera system.
This system, built by Zeiss-Jena, has been flown on
Salyuts 6 and 7 and possibly on unmanned photore-
connaissance spacecraft. The MKF-6 camera takes
pictures in six spectral bands with a resclution of 10 to
20 meters. Although this is better than the resolution of
either the thematic mapper or multnspectral scanner
on the US Landsat, the ¢a more
quantity and not as timely. CIA Statute

Processing and Manufacturing of
Materials in Space

19. There is considerable interest in the manufac-
ture of high-value, low-volume products in space.
Extensive research in this field is under way in the
United States, the USSR, Europe, and Japan. Activities
on board the Salyut 6 space station between 1976 and
1981 indicate that Soviet interest has progressed be-
yond the initial rescarch phase. These activities includ-
ed experiments to produce unique semiconductors,

superconductors, special alloys, glass, and ecrystals.
Much of this work continued on Salyut 7@

20. We believe the Soviets will soon move beyond
the research and development phase of materials
processing in space. The most likely next step would
be to create a special materials processing module as
part of a modular space station in the late 1980s. Most
of the materials developed in the Salyut experiments
have a military or scientific application. However, a
Soviet modular space station also could manufacture
materials for commercial markets. And Moscow might
view produclion and sale of even small amounts of
new and unique preducts manufactured in space as an

important means of increasing its national prestige. (ARSI CIUIC

Other Areas of Competition

2]1. There are other activities in space where the
Soviets may choose to compete. This competition may

1X-4
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not provide direct economic benefits, but could en-
hance the image of the Soviet Union as a technological
power and a friend to developing countries. Such
competition could include the provision of data from
GLONASS, the Soviet global navigation system. This
system may be available to any user without charge,
provided the user has the appropriate receiver and
data processor. Receivers could be made available at
low cost, making the system more attractive to some
users. The Soviet GLONASS system is expected to be

TCS 5330-85/11
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operational at abou ohal

Positioning System.

22. The launching of GOMS, a geoslationary mete-
orological satellite delayed because of technical prob-
lems since 1978, could fill a void in weather coverage
that exists over the Indian Ocean. The USSR could
then offer ground terminals for receiving GOMS data,
which several African and Asian countries may find
useful, especially i ed_ip_coniunction with Earth-
resources data
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CHAPTER X
TECHNOLOGY TRANSFER

1. This chapter describes the scope of Soviet efforts
to acquire foreign techology to support the Soviet
space program. It also identifies those technologies that
are believed to be particularly imporlant to Moscow.

For additional details, see N _1 /7-84 and NIE 11-
IEERICIA Statute

Soviet Technological Needs

2. The Soviet technology acquisilion program is
large, well organized, well funded, and has in place
the means to collect both controlled and uncontrolled
technologies by such means as trade diversions, scien-
tific exchanges, and espionage. Through these efforts,
a vast amount of valuable space-related technology
already has been and continues to be obtained directly
from US sources and from cooperative space programs
with US allies in Western Europe and Japan. For
example, between 1975 and 1980 an eslimaled
400,000 technical documents and 30,000 hardware
samples were collected, about 10 percent of which
specifically related to space programs. Among the
Soviet space systems that have benefited lo varying
degrees from Western technology are the space trans-
portation system, the developmental spaceplane, the
Global Navigation Satellite System, and the Satellite
Data Relay System [GASSIEI0IE

3. Soviet efforts to acquire space technology will
increase in the face of intensified military-technologi-
cal competition with the United States. The prolifera-
tion of commercial space capabilities among the West-
ern allies and the establishment of cooperalive space
programs will widen the available targets for Soviet
access. At the same time that Soviet technology acqui-
sition requirements are increasing, Moscow will be
faced with increasing security procedures and export
controls in the West.[SSSIEINIE

4. We estimate that Soviel altempts to acquire
space technology will be in areas needed to support
development of future systems or follow-ons to exist-
ing space and nonspace military systems rather than
for systems in current production or in an advanced
state of development. Current assessments of Soviet
technological capability identify 13 technology areas

TCS 5330-85/1f

that are critical to possible Soviet space programs.
These 13 “space technology” areas affect some 75
space systems or system options for which we believe
there are Soviet military needs and corresponding
intelligence collection requirements (see table X-1).
The Soviets probably will not be able to satisfy all of

these requirements throug ess to US-allied cooper-
ative space prograrns‘ Statute

5. In order to separate those technologies in hand
versus those not yet available 1o the Soviets, future
systems are divided into three categories in the table:

— The first category includes those systems current-
ly being tested or in development that we believe
will be flight-tested by the end of the 1980s. In
general, the Soviets must now possess the re-
quired technology for systems that are to be
flight-tested by about 1988.

— The second category includes those identified
systems not as far along in development as the
first category or for which we believe there is a
need for development of the required
technology.

— The third category includes those systems far
which the technical requirements are so stringent
that we do not believe adequate Soviet technol-

ogy w e g e rest of the
1980s. ClA. Statute

The Soviet Program for Acquiring
Western Technology

6. The Soviet program for acquiring Western tech-
nology is supervised by the top political leadership.
The basic aim is to increase the military power of the
State, advance the quality of military and space
technology, and modernize key industries. The strong
military orientation of the acquisition program is
reflected in the dominant role played by the Military-
Industrial Commission (VPK), which coordinates the
development and production of Soviet weapons sys-
tems and also supervises the acquisition and assimila-

tion of military and dual-use Western tcchnology.

—Jop-Secret




C05434076

Table X-1

Potential Soviet Targets for
Western Technology Critical
to Soviet Space Systems

Space System Application

Technologics now available Modular space station

in the USSR Space transportation syslem

Spaceplane

Space-to-space data relay

Patck digital data \ransmission

Hybrid military communications

GLONASS

IMSAT

Ceosynchronous launch detection

Develupmental coorbital ASAT interceptar

RF ASAT (ground .bascdl

Technologies not yet available Submarine laser ications

in the USSR

Meguwatt-class space-based laser ASAT

Advanced IMSAT

Radar imaging reconnaissance

Svace-based aircraft detection

Muore advanced technologies

required; availability in 1980s

Spaice-based luser ballistic missile defense

doubtful

Space-based particle beam ballistic missile defense

TR CIA Statute

7. The acquisition of Western equipment and scien-
tific and technical information in support of VPK
requirements is carried out by the Ministry of Foreign
Trade, the Academy of Sciences and many other
Soviet institutions, in addition to the KGB and the
GRU. Also, East Europeans are increasingly involved
in the collection program under Soviet tasking. The
Soviet intelligence services now consider Western Eu-
rope and Japan better sources of technology in many

areas, and they find it easier to acqui e
there than in the United States itself. tatute
8. VPK requirements are issued to the collectors in

great detail. The requirements generally include the

X-2
TCS 5330-85/11

Limited area submarine wake detection

items sought, their collection priorities, how long each
requirement is valid, the Soviet ministry that levied
the requirement, the most likely sources of the tech-
nology, and the budget for each acquisition. The VPK
requirement list encompasses a broad spectrum of
military hardware and related production technology
and technical data. The list probably is revised annual-
ly. The VPK periodically evaluates the results and
benefits of the collection program in terms of ruble
and time savings for Soviet programs AR EIUIE

9. Soviet space programs have clearly benefited
from acquired Western space technology. These bene-
fits include: (1) removal of technological obstacles; (2)

Fop-Soerct-
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THE SOVIET TECHNOLOGY ACQUISITION PROGRAM AND SDI

An analysis of Soviet collection requirements for
missile and space technology indicates that the four
most critically sought-after technological areas were
related to land- and sea-based strategic offensive mis.
siles, ballistic missile warheads, development of space-
based laser and directed energy weapens, and antimis-
sile defense systems. Half of these were for the
technologies themselves and half were for production
technologies for manufacturing future weapons systems.
Since these collection requirements were in effect be-
fore President Reagan's March 1983 speech unveiling
SDI, they clearly do not constitute a reaction to that
program CIA Statute

;1A Statute

acceleration of technological development, and the
shortening of program development (R&D) times; (3)
reduction of ruble expenditures; (4) the introduction of
new concepts and programs; (5) aid in making deci-
sions about cancellation of unpromising programs al-
ready under way; and (6) the evaluation of their

technology relative to that of the West.[EESIGICIC

10. Open source publications, particularly NASA
documents and NASA-funded contractor studies, con-
stitute the largest and most important source of US
space technology. We estimate that well over half of
the Soviet intelligence acquisitions in the aerospace
category have been unclassified. This technical infor-
mation has been used directly in a variety of Soviet
space research and development pro;ects rangmg from

25X
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11. The Soviet intellizence services work closely
with the State Committee for Science and Technology
(GKNT) and the Academy of Sciences at times to
support legal purchases of Western technology for

X-3
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which scarce hard currency is made available. Also,
Soviet intelligence services exploit scientific exchanges
with Western universities and research centers. In
addition, key production technologies such as powder
metallurgy and numerically controlled machine tools

have been aciuired through legal trade arrangements.

12. Soviet scientific cooperation, particularly with
the United States and France, is a significant source of
technology transfer. Soviet and East European techni-
cal exchange delegations are generally of high quality,
and all are used for intelligence collection. Through
sacial contacts, scientific meetings, and direct access to
hardware and facilities

ilities, the collection of militaril
significant technology has been facilitated.w

13. For example, the Franco-Soviet space coopera-
tion agreement has spanned two decadesw

nd recently has been renewed until 1993.
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14. The Soviets also gain knowledge of Western
technology through participation of other countries in
Soviet space missions. For example, Soviet officials
have attempted to ensure that participants provide
more advanced technology by warning them that they
may be excluded from future missions unless they
provide state-of-the-art technology. 25X1

<A Statute

15. Soviet collection requirements that cannot be
satisified by open sources, exchanges, or legal purchases
become targets for illegal purchases or other clandestine
methods. The Soviet intelligence services and the Minis-
try of Foreign Trade have developed fairly successful
methods of diverting legal trade into illicit channels.
We have identified some 300 companies operating
[rom 30 countries that engage in illegal technology
trade with the Soviets, Most of the goods we have
ideotified in illegal trade are dual-use produets, con-
trolled by COCOM (the coordinating committee re-
sponsible for controlling the export of technology to the
Soviet Bloc) but diverted by Western brokers or by
Saviet-controlled dummy companies in the West to
destinations in the USSR. In particular, the USSR has
ohtained through such channels a sizable amount of
high-quality microelectronics coating equipment, com-
puter-aided design and manufacturing systems, lubri-
cants, composite technology, advanced instrumentation

TCS 5330-85/11
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(particularly Western mass spectrometers), and produc-
tion technology for rocket engine casings, reactants for

rocket fuels. and fiber-optic systems. CIA Statute

16. The communications of US defense contractors
also are monitored by Soviel intercept facilities in the
USSR and Cuba, by ships at sea

his capability is
increasing and probably includes the capability to

monilor Lhe full range of US satellite borne communi-
cations. [EASSIETIE

17. Soviet intelligence operations against Western
space technology are designed primarily to enhance
Soviet military space efforts. US companies involved
in the research, development, and production of space
technologies are the main target. NASA headquarters
and three of its associated research centers also are
prime targets. Large West European and Japanese

firms, along with government a ] i
space activities, also zre targeted.

the overall volume of material collected by Soviet
intelligence through clandestine means has been small
compared with the vast amounts collected overtly, the
space technology acquired clandestinely has had a

greater impact on_an item-by-item basis on Soviet
IA Statute

military programs.

18. Even though new technologies become avail-
able in the development phase of a new Soviet space
system, they often are not used until a follow-on
modification stage is reached because of the Soviet
practice of requiring that the technology used be well
proven before proceeding with the development of a
weapon program or space system. This often results in
a lag of some five to 10 years between the acquisition
of a new technology and its appearance in a fielded
system. However, the Soviets have such confidence in
Western technology that they will accept and incorpo-
rate much of it without the extensive testing that
accompanies indigenous technological development.
We have examples of technology incorperated into a

fielded weapon or space system within two to three

122




DISSEMINATION NOTICE

1. This document was disseminated by the Directorate of Intelligence. Because of the
sensitive nature of some source material reflected herein, this copy is for the exclusive
information and use of the recipient only.

2. This document may be retained, or destroyed by burning in accordance with applicable
security regulations, or returned to the Directorate of Intelligence.

3. When this document is disseminated overseas, the overseas recipients may retain it for o
period not in excess of one year. At the end of this period, the document should be destroyed
or returned to the forwarding agency, or permission should be requested of the forwarding
agency to retain it in accordance with IAC-D-69/2, 22 June 1953.

4. The fitle of this document when used separately from the text is unclassified.

123




C0542407¢

O CTT

124

CIA Statute




	Structure Bookmarks
	Table VII-3 Soviet Launch Capabilities 
	Launch Number of Estimated Pad Estimated Maximum mated Maximum System launchpads Turnaround Time-Storage ( Capacity •• Initial Launch ayI 
	SL-5 -1. -6 6 24 hours fl 
	SL-8 3 12 hours 43 10
	Sl.-11 2 4•5 hours It RORSATT or 22 combined 6-8 • combined 2-3 hours ASAT 
	Sl.-12. 13 4 15 days 36 I per daSL-14 2 4 to 5hours 8
	• 
	• These figures are the theoretical maximum storage capacity • The Soviets could theoretically launch 6 to Ii SL-I is initially They 
	without providing for handling and preparation of the launch 111;1\' 1..-able In launch asmany as 10 In the firstday depending on vehicles Thus column does not consider constraints on optimal launch times for example sat llites can only be launched during certain time windows to perform their missions effectively Th,• major limiting factors are the availability of propellant and adequate crews fur sustained op rations The sustained launch rate probably would be 
	This table i CIA Statute 
	Capabilities for Quick Launches 
	The maximum number of assembled SS-6 based systems that can he housed within the assembly and checkout facilities at Tyuratam and Plesetsk is ahoul 
	42. We are uncertain what the payload mix may be because payloads launched by the SS-6-based systems include EL!NT 3, Molniya l and 3, high-resolution photo, medlum-resulution photo LDS, PHOTOGEO 2, Progress, Soyuz T, Meteor Meteor 2, and Meteor 3. Assuming adequate propellants and sufficient ground crews are available, we estimate that by using both ranges six vehicles could be launched 011 the first day. Propellant loading time and crew availability will probably drop t bout three
	• 
	CIA Statute
	launches per day 
	16. Minimum pact turnaround time for the SL-8 is assessed at 12 hours. Propellants for the SL-8 are loaded into the erected launch system from storage facilities at the launchpad We estimate the maximum surge capacity for the SL-8 at Kapustin Yar and Plesetsk to be 10 launches per day. However, the oavload mix is again uncertain because the SL-8 launches ELINT 2, NAVSAT, SPCS, and MPCS
	17i. The EORSAT and RORSAT sharp the SI.-I I launch facilities with the ASAT orbital interceptor. 
	VII-B 
	103 
	Top Secret Statute CIA Statute 
	of four lauchpads, 
	withheld per 25X1
	an estimate storage capacity lor about 36 boosters. The SL-12/ 13 launch system has a demonstrated pad turnaround of 15 days. The SL12/ 13 payloads include the Raduga, Gorizont, and Ekran geostationary comsats; the GLONASS naviga­tion satellite; The Salyut space station and
	and the space 
	19. The SL-14 launch facilities al Plesclsk are simi­lar to the SL-11 facilities at Tyuratam, but lack the necessary ground support to prepare EORSATs, ROH­SATs, and ASATs for launch, and none of those satellites has been launched from Plesetsk. It would be 
	technically feasible to launch such payloads from Timeliness of Soviet Satellite-Derived information Plesclsk, but that would entail significant operational 
	22. We assess that bv the 1990s the Soviets will be
	hours is probably a reasonable turnaround time, but the Soviets have never attempted to launch two SL-1 4s in such Quick succession. Third-generation ELINT satellite and scientific payloads
	are launched by the SL-14. withheld per CIA Statute 
	20. Curr the SL-X-1
	By using relay satellites with increased numbers of satellite collectors in a crisis, in the future the Soviets will be able to: 
	-Receive information from an orbital constellation of electro-optical imaging satellileswithheld per 25X1 
	Vll-9 
	TCS 5330-85/ II Iap Secret 
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	25X1 
	25X1 
	-Operate vith 
	ELINT satellites for targets at any geographic 
	lati tude. 
	30, We believe that there is a very low likelihood that the Soviets would initiate destructive or nonde­structive interference against US space systems in
	We expect that, under less-tban-ideal conditions hu­peacetime, in times of tension of an exclusively ooliti­
	man decisionmaking on sea targets will take less time cal nature. or in cases of limited, local conflict not
	than on land targets because of the relative simplicity involving the two powers directly. Dy nondestructive.
	and lack of clutter presented by a sea backgroundCIA 
	CIA Statute 
	25. We expect that the Soviets will want 25 lo 40 laser blinding or spoofing, which incapacitate a system reconnaissance satellites operating during a crisis in for a limited amount of lime." Destructive interfer­the 1990s (compared with 15 lo 20 in peacetime). ence-the use of force to damage a satellite-could 
	include the use of the orbital interceptor, direct-ascent interceptors, or high-energy lasers. CIA Statute 
	31. We do not believe that any ASAT activities 
	26. The Soviet GLONASS navigation sa tellite sys­would be undertaken merely for warning or demonstra­tem now under development will provide a greater tion purposes. [n wartime, a decision to employ destructive level of accuracy to platforms equipped with a tive or nondestructive interference against US space GLONASS receiver. We expect that this information systems would presumably be based on Soviet analysis will permit Soviet ground, sea, and air forces to of the potential net advantages. This analysis wo
	'27. To make further improvements in timeliness, capabilities of the two sides to replenish their satellite the Soviets will have to launch and operate more networks, and the possibility of conflict escalation satellites, increase the speed of satellite tasking through increased automation. and improve their chain of 32. Non-European Scenario. Should either super-an:i]ysis and communication. Even after making these power introduce combat forces into a local (nontechnical improvements, the Soviets will be fa
	destructive interference by the Soviets would continue to be very low. The likelihood of nondestructive
	Wartime 
	interference would also remain very low unless the 
	28. Given the probability of an extended oeriod of Soviets oerceived tha.t US space systems were being escalating tensions between the United States and the used in a way that would threaten Soviet political or USSR culminating in the outbreak of actual hostilities, military interests in the region. In this case, we the Soviets are likely to have augmented their critical estimate the likelihood of Soviet use of nondestructive space-based networks by the time war begins. The means to inte e systems would 
	CIA Statute . 
	functions of most of their military space systemsincrease to low during wartime are the same as in peacetime. ' 
	33. Should both US and Soviet forces intervene in a 
	local (non-European) conflict, with both sides playing ASAT Operations 
	" We do not consider probing ::1s an atttempt 1( 1 interfere with
	25X1 
	spacecraft's operations but rather an attempt to electronically elicit technical information about a spacecraft rnr nnssibll· future elec 
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	Figure VIl-4 Likelihood of Soviet Use of Destructive and Nondestructive 
	Crisis Conventional 
	Heightened Local conflict: political US ur USSR 
	tension involved 
	" During a generalwarin large-scale useof nuclear weaponsappearedimminent there would be very high likelihoodof attemptedinterferenceusing all available means all us space systems. 
	CIA Statute 
	307725 1285 
	limited or specialized support roles-such as air de­fense-and having limited objectives, the likelihood of attempted destructive interference would rise margin­ally but still remain low. The likelihood of use of nondestructive means of interference would also in­crease somewhat lo low to moderate. It is difficult to forecast what the Soviets would do, given the wide range of possible scenarios. However, Soviet assess­ments of the military advantages of such use in any 
	cerns of provoking an unwanted US reaction. 
	34. In the event of actual large-scale, <lirect engage­ment of US and Soviet forces in a theater located outside Europe, we estimate there would be a high likelihood of attempted nondestructive interference with US space systems. The Soviets would have strong, 
	local conflict US and USSR 
	involved in 
	suppon role 
	immediate incentives to enhance the operational ef­fectiveness of their forces by degrading US reconnais­sance and command and control capabilities in lhe theater of conflict. Should the Soviets decide to inter­fere with such US space systems, in most cases active EW and perhaps low-power lasers would be used initially because their effects are not necessarily per­manent and the source of interference is not easy to detect. Interference with US space systems at this 
	particular case probably would be tempered by con-
	point would probably not be viewed as adding appre­
	ciably to the risk of widening the conflict (to Europe, for example), whereas interference with and potential degradation of some US space systems' capabilities at this point could enhaucc the Soviet ability to succeed as well as to s . o ·• • I I itiatives in the event of 
	a wider war. 
	Vll-11 
	35. The likelihood of use of destructive ASAT 39. The likelihood the Soviets would use destructive means under these circumstances is judged to be low interference at the beginning of a conventional con• lo moderate. Although initially the Soviets would be fllct would be low ond would increase as the conflict concerned not to provoke unwanted US escalation or approached a nuclear phase. During a general war in add to the strength of US counteractions in the longer which large-scale use of nuclear weapons ap
	attempted interference usin all available means with obieclives.-all US s ce s stems. 
	36. European Scenario. During a major European crisis involving the two superpowers in which the tension was high, mobilization was possibly under way, and the outbreak of war appeared possible, the likelihood of attempted destructive interference would be very low lo low, but the likelihood of attempted nondestructive interference would be low to moder­ate. Nondestructive means of interference probably would be considered as a somewhat less risky option at this time. In a major crisis, the Soviets would se
	den it information on the status of their forces. 
	37. We estimate there is a high likelihood that, during a NATO-Warsaw Pact conventional conflict, the Soviets would attempt to Interfere with selected US space systems that provide important wartime support. using both destructive and nondestructive means. The decision to use ASAT weapons against such systems during the early part of a conventional phase of such a conflict would be affected by Soviet uncertainties with regard to US responses. In such a conflicl, Soviet leaders might perceive an operational 
	41. The Galosh interceptor and the orbital interceptor 
	38. During a period of conventional combat, the potentially have complementary ASAT capabilities. The Soviets would probably avoid destructive Interference orbital interceptor, because it is nonnuclear, would with space systems that provide warning of ballistic probably be used at lower levels of conflict than the missile launch or those that specifically support US nuclear-armed Galosh. The Galosh. however, would be 
	strategic nuclear forces, unless the use of strategic less susceptible to countermeasures because its direct­nuclear weapons appeared imminent. The Soviets ascent flight profile allows it to attack targets within might attempt subtle, nondestructive interference several minutes from launch. Therefore, it could be used with such satellites during a conventional conflict, against high-priority satellites that the orbital interceptor although in doing so the Soviets would run consider• was unable to successful
	• 
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	25X1 25X1 
	Importance of Soviet Space Systems 
	52. The importance of various Soviet sl)ace systems tu the conduct of mi litary operations is primarily a function of the continued availability of other, non­space-based meansto perform similar missions and the reduction in capability to perform specific tasks if the space systemswere unavailable. It also is a function of prevailing operational conditions. In table Vll-4 we 
	have outlined the relative irnportance of the main Soviet space; systems during peace crisis. and conflict according lo three criteria: 
	High -Space aset essential 110 practical or sat isf actory substitute. 
	moderate -Space asset supportive substitutes are available• but are 11ol as convenient or do not prrform thr mission as well. 
	Low -Space asset nonessential substitutes 
	importance of various missions. but rather the impor tance of the space assets that perform those missions. Peacetime, for the purposes of tbis discussion, is the normal state uf relations between the two superpow ers Crises arise when tensions build because of events that cause friction between the superpowers or their allies. This may, in some cases, include mobilization. And conflict, in this case, is \he state of open warfare between the su per owers from conventional through 
	53. We: judge that, although the USSR is not, at present, overly dependent on space systems for the effective conduct of milita ry operations satellites in· evitably become more important· as thr level of c:on­flicl increases. In acid ilion, as more near-real-time monitoring capabilities :rn; introduced in the f11l11re (including manned platform s). we expect that space systems will become increasingly important in provid­ing informa tion on rapidly developing sit ualions to both national-level decisionmake
	Vll -14 
	109 
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	Table VII-4 Imporlnncc of Key Soviet Space Systems 
	1985 1995 
	Intelligence Photo Hihg moderate moderate-High film rt ·lur11l 
	El .1 \T moderate
	1\IS-\T Moderate 
	ELINT Moderate follow-up 
	On-r-tl«·· 
	horizon
	 targeting 
	EORSAT Low-Moderate Low Moderate 
	l.l>S moderate moderate High I li,.!11 ( communications 
	I low moderate moderate low-moderate moderate 
	meterological METSAT low low 
	·\ VSAT low low 
	moderate moderate \ moder moderate high
	moderate moderate moderate low low moderate moderate 
	·----· 
	GLON \ SS low Low moderate moderate high ASAT 
	orbital moderate moderate moderate moderate High moderate high 
	interceptor 
	·' Not yetoperational I• The• importance of military comsats and navsats increases the moderate space asset supportive farther a 1111il utilizing thesystemis deployedI from the l SSR. low space asset nonessential 
	part of any advanced-technology strategic defense aspect of their efforts to counter space-based system the Soviets might develop and deploy_ and we elements of a potential future US gic defense expect their own ASAT capabilities to be a critical system 
	Vll-15 
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	and open source publications by Soviet scientists. 
	2. To date, manned space e.xploration has been under the direction of the Soviet Air Force and Strategic Rocket Forces, and the unmanned programs have been directed by the Academy of Sciences. But, given the scale of the manned missions in the future. we would expect a national-level effort entailing participation of both military and scientific organiza­tions. These programs for exploring deep space not only provide a scientific return, but also enhance the Soviet image as a peaceful and technologically ad
	decade or two that could provide additional space firsts for the USSR (see figure VIII-I ). New planetary missions are likely to be launched within the next few years, and lunar missions are anticipated in the 1990s. The Soviets, in an unusual announcement at an inter­national conference in March 1985, described upcom­ing missions lo the Moon, Mars, and Venus. Several of the proposed missions could be used to lest new
	.. 
	. 
	CIA Statute 
	3. Most of the identified lunar and planetary mis­sions are already technologically feasible or soon will be. Figure VIII-I depicts planned Soviet missions to Venus, Mars, the Moon, and passibly Jupiter. For planetary missions, the estimated earliest launch dates coincide with planetary proximity, The SL-12 is the standard launch vehicle for deep-space exploration missions. However, based on Soviet statements and mission requirements, the Soviets will probably utilize the SL-W for a number of their planetar
	in d for each planetary mission • 
	4. The Soviets ceased lunar missions in 1976, but a new series of lunar missions are anticipated, beginning 
	in 1978, and there is no evidence that it has been reestablished elsewhere. However. regenerative life support technology development, which is applicable to long-term habitation on permanently manned space oo . I t I . planetary missions, 
	has continued. 
	7. Two Venus radar mapping missions were launched in June 1983. These missions involve one spacecraft in a polar orbit and one in an equatorial 
	tables VIII-I and VIIl-2)withheld per CIA Statute
	orbit, which are mapping the Venusian surface. Both spacecraft carry synthetic aperture radars with about a 1-lo 2-km resolution and spectrometers for investigat­ing the planet's atmosphere. CIA Statute 
	8. An unmanned Mars-Phobos mission is scheduled for launch in late July 1988. The mission, labeled Mars-F, will consist of two spacecraft of a new design. The first spacecraft will concentrate on Mars and the larger of its two moons, Phobos. If the first mission is successful, the second spacecraft will attempt similar experiments on Deimos-the smaller moon. A landing on Phobos is expected. However, as part of soil tests, 
	Normally, two spacecraft are independently launched
	low-powered laser and/or ion beams may be fired 
	from a spacecraft approaching lo within 50 to 100 
	meters of the moon. These blasts are to vaporize 
	surface material for analysis. withheld per CIA statute 
	CHAPTER VIII LUNAR, PLANETARY, AND ASTRONOM ICAL EXPLORATION 
	l. This chaoter provides an estimate of the nature 
	with an unmanned Soviet lunar polar orbiter expected and direction of Soviet lunar, interplanetary space, 
	to be launched in the 1990s, which they could claim as and astronomy missions over approximately the next 
	a space first. The main purpose of the mission would 15 years. We have identified an ambitious set of 
	be to search for subsurface ice and other volatiles near possible missions based primarily on public statements
	the lunar poles, possibly to support the eventual 
	VIJl-1 
	111 
	Figure VIII-1 Soviet Lunar srnd Planetary Research Program• 
	Dates indicated areforearliest launch.See!able Vlll-2 for likelihood 
	o f these programs 
	307726 12-85 
	l J. We estimate there is a low-to-moderate proba­bility a Soviet manned Mars mission will be conducted 
	requi re fewer resources than a lunar base and wou ld 
	also add considerably to Soviet prestige. withheld per 25X1
	statements indicate that such a mission is being consiclerccl. This mission may require the SL-W, probablya space tug, soace station support for low-ea rth-orbit assembly of the spacecraft, and development of an advanced propulsion system for the spacecraft. Soviet research in long-term manned spaceflight is the only clear indication of such a mission. For such a mission, we would first expect to see a Soviet simulated mission of over one year in Earth orbit, verifying that both people and equipment could s
	Vlll-2 
	112 
	Table VIII-1 History of Lunar and Planetary Exploration " 
	• Total launches between 1958 and 1984: year of last launch i11 parentheses. b Includes Vega flybys of Venus en route to Halley·s Comet. 
	This table is Unclassified. 
	Table VIII-2 Possible Future Soviet Lunar and Planetary Exploration Missions • 
	Mission Earliest Expected Likelihood Launch 
	Lunar polar orbiter Early l990s High 
	Manned Mars Late 1990s Low to moderate 
	mission 
	participation by Bulgaria, Poland. Czechoslovakia. Austria, and West Germany. The project, Vega, in­volved launching two spacecraft in December 1984 and encountered Venus in June 1985, with Halley's Comet to be encountered in March 1986. If successful, this will be another first and will further enhance Soviet prestige, particularly because the United States has declined to undertake such a mission. When the spacecraft encountered Venus, the satellite separated into descent and flyby sections, with the desc
	13. Other possible Soviet planetary missions include exploration of Venus. Large balloons with gondolas carrying various meteorological sensors are being con­
	sidered as part of a separate ioint Soviet-French Venus mission in the early 1990s. This mission might also invlove a landing on the asteroid Vesta. Such a mission would require electronics c.apable of withstanding high temperatures for lhe two-week period envisioned. 
	CIA Statute 
	14. Exploration of Jupiter is another possibility. Soviet launch of a Jupiter mission before the planned US " Galileo" Jupiter-orbiting mission would require several sophisticated maneuvers such as "Earth gravity assist" and "aero-braking" to offset current lift and payload shortcomings. However, such maneuvers would. double the flight time, requiring about four years to reach Jupiter. Such a long flight would increase the chances of spacecraft failure. Therefore, a more likely scenario would involve waitin
	two years. CIA Statute 
	15. he Soviets may 
	.a Resource considerations and other priorities may preclude under­
	taking all of these missions. This table i CIA Statute 
	12. Another project is part of an international effort involving the USSR, Hungary, and France, with minor 
	-The Kryukov and Glushko design organizations both probubly are involved in the design and development of future spacecraft with astrono­my missions. Gamma-1, a dedicated gamma-ray mapping mission, has been rescheduled for launch in 1986 or 1987. An X-ray observatory 
	Vl ll-3 
	113 
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	that reportedly will involve extensive European cooperation and will include both West German and Dutch instruments is scheduled for launch in 1986 or 1987. Both the Gamm.a-1 and the X-ray observatory reportedly will be flown on modifi• cations of the Soyuz spacecraft-a design of the Glushko organization. 
	-The Sigma mission, a Franco-Soviet project that is expected to collect data on galactic and extra­galactic X-ray and gamma-rav sources, and that reportedly will locate. these sources relative to one another with higher accuracy than is now attain­able. The mission reportly will be launched on a Venera-type Spacecraft in 1987 or early 1988 and will be placed in a highly elliptical orbit. 
	Table VIII-3 Possible Future Soviet Astronomy Missions 
	Mission Earliest Expected Likelihood Launch 
	Orbiting radio telescope Gamma-1 X-ray observatory 1986 or 1987 Moderate to high Sigma mission 1987 or 1988 Moderate lo high Astronomy module Bylate 1980s moderatetu high 
	platr, 
	25X1 
	25X1 
	-According to a Czechoslovakoress report of January 1985, an ultraviolet space telescope is being prepared within the lntercosmos program by scientists and technicians from East G the USSR, and Czechoslovakia. 
	16. The tentative Soviet launch schedule implies an ambitious space astronomy program. It represents a coordinated, well-planned program of astronomical investigation spanning the entire electromagnetic spec• trum, with the possible exception of the visible region. Each spectral region provides its own special insighl into .some aspect of interstellar space or class of astronomical source. Ambitious as it might seem, the only aspect of the proposed program that affords much opportunity of eclipsing past US 
	possibly astronomy. withheld per CIA Statute 
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	CHAPTER IX INTERNATIONAL COMPETITION AND COOPERATION 
	J. This chapter estimates the extent to which the Soviel Union is likely to be successful in developing new or exploiting existing international organizations for cooperation in space that promote Soviet political. economic, and technology acquisition purposes. In addition, this chapter judges the prospects for Soviet commercial success in providing space launch services, remote sensing of earth resources, and other ventures 
	of exotic materials in space.
	CIA'Statute" 
	Germany, Romania, and Czechoslovakia. In recent years Intercosmos has expanded to include Cuba, Mongolia, and Vietnam. In addition, bilateral coopera­tive agreements also have been negotiated with 
	and India. There have been. withheld per 25X1 ooperative projects with France, including France, Sweden
	h of at least three French-built satellites (Oreol 1 through Oreo! 3), manned missions in Salyut 7, and the Vega mission. Sweden also has provided 
	-.. .. .r lntercosmos satellites. 
	CIA Statute 
	5. The Soviets dominate the lntercosmos program. A Soviet official always chairs the Council, and he also coordinates the activities of the member countries and Soviet launch facilities, spacecraft, and ground control sites. Proposals for space experiments are accepted from all Intcrcosmos member countries, but the Soviet 
	Union decides which proposals are to 
	and the extent of non-Soviet participation. Withheld per CIA Statute 
	6. To date, 32 satellites have been launched i11 the lntercosmos program. T his includes some missions that have not carried the official Intercosmos label. but have been part of the program. Two satellites. Astron and Prognoz 9, were launched in 1983, both into highly elliptical orbits and with instruments developed jointly by several countries, including France. The Astron satellite operated from March I98:3 to abou l September 1984 and was widely publicized because it carried the largest space telescope 
	used a new instrument to map large portions of
	nications services for both ~~-~~;¥.a..countries and
	lntercosmos 
	4. The Council for International Cooperation in Space Exploration (Intercosmos). under the USSR Academy of Sciences, was established in 1967. Inter­cosmos represents the USSR in international space mailers without revealing the military control of the Soviet space program. The Council coordinates the activi ties of the member countries, which initially included the USSR, Bulga ria. Hungary, Poland, East 
	Communist Bloc allies. wittheld per CIA
	7. We expect some continued lntercosmos partici­pation in the Soviet manned space program, including more flights by cosmonauts from member and non
	• CIA Statute 
	CIA Statute 
	I 
	Figure IX-1 lntersputnik Satellite Coverage and Users 
	706315 1Ao3 21~) 1 86 
	member countries as well as additional experiments. includes 107 members, 310 ground stations, and a These flights have offered participating countries an space network of 15 satellites in contrast to the opportunit y to be involved in space programs that lntersputnik system, which currently is limited to 14 they could not undertake individually. This participa­members with 17 ground stations using two satellites; 
	tion is widely publicized, and the foreign cosmonauts one over the Atla11lic, and one over the Indian Ocean. have been received as heroes in their own countries. As The potential coverage, however, includes all of South a result, national pride, government prestige and
	America, Central America, Africa, and Asia. (See relations with the USSR all benefit. ~ 
	figure IX-!.) The current Intersputnik network could 
	lntersputnik 
	8. Intersputnik is an international organization de­signed to help member countries (all Soviet allies) meet their needs in telephone, telegraph, TV, and radio communications. Each member sits on a governing board and has one vote. This is in contrast to Intelsat, 
	9. Today the lntersputnik system is much smaller Korea, and Iraq have also become users but are not and more limited in services than Intelsat. Intelsat now signatory members. In addition, Soviet officials are 
	116
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	negotiating with Libya, Angola. MozambiQue, Mada. gascar, and Sri Lanka to join Intersputnik. Nicaragua and other Latin American countries also are interested in becoming members. But. on balance, Intersputnik currently remains a distant competitor with Intelsat in the international telecommunications market. We be­lieve Intersputnik may become more comoetitive in the future if prospective customers are convinced that the quality of service is comparable to Intelsat with lower prices. Also, Intersputnik may
	services, such as 
	ties, that are not available from Intelsat.Withheld per CIA Statute 
	Intelsat and lnmorsot 
	11. Even though the USSR operates lntersputnik, Moscow also uses Intelsat services on a limited basis, ranking in the bottom 10 percent of the 130 users of Intelsat services. Moscow uses Intelsat in addition lo the Intersputnik network mainly to gain access to areas outside of Intersputnik 's realm. The Soviet Union has never become a full member because that prohibits states from offering competitive services and because of Soviet objections to US domination of the organiza­tion due lo the weighted voting 
	CIA Statute 
	organization into Intelsat 
	12. In contrast to minimal Intelsat participation. the Soviet Union is a charter member of the International Maritime Satellite Organization (Inmarsat). Inmarsat was established in July 1979 to provide the space segment for international maritime communications. Currently, there are 64 countries participating in lnmarsat. The USSH currently holds 14-percent inter­est in the Inmarsat organization but accounts for less than !-percent usage. However, that may change in the future. The Soviets recently commissi
	IX-3 
	chant ships with lnmarsat receivers. Soviet officials have publicly stated they do not intend to create another maritime satellite service to compete with Inmarsat, and the Soviets have offered the Proton as a launch vehicle for the next generation of Inmarsat satellites. They also have indicated that the Volna communications satellite sys ·11 ema 11·• o 
	CIA Statute 
	use by Soviet shipping only. 
	Commercial Space Launch Services 
	13. The USSR is offering commercial space launch 
	services, although the overall prospects for capturing a significant share of the market arc not good for at least the next five years. This is because of the requirement to configure satellites to specific launch vehicles and the long leadtime in procuring satellites. Also. the projected combined US, European Space Agency (ESA) and other commercial launch service capabili­ties may exceed the anticipated market for launch services. Nevertheless, Soviet launch vehicles have placed three Indian satellites in 
	"ESA was foundecl in 1972. by a 10-mcmbc·r consortium of West 
	European countries Jc-d by France and West Germany The purpose 
	was to challenge NASA·, monopoly on commercial space-launch . ervices Arianespace is the French-based marketing corporation for ESA is space launch services The French Space Agency is the principal shareholder (!>9 percent in Arianespace and soon will take 
	over the ent ire-Ar i.ant· program. including the launch facilities in 
	South America at Kourou, French Guiana AAustria became the I Ith 
	member in 1983. and Canada is an associate member {u } 
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	ing detailed technical information would be a sharp break with past practices, but the prospect of acquir­ing an important supplement to its hard currency earnings, Increasing trade in high-technology products, 
	14. Soviet space launch services have been offered at prices well below both ESA's Ariane and the US shuttle. For example, $.24 million was quoted for a 1983 Inmarsat launch, significantly lower than US or ESA prices. A backup launch for $12 million In the 
	and offsetting some space costs may outweigh security
	land remote-sensing system will be available in the late concerns in certain cases.withheld per CIA
	1980s. The above filing indicates data would be provided to the CEMA countries, possibly on a real­time basis for the first time. Such a system would provide the opportunity to Improve Soviet access to Third World countries bi• providing Earth resources data for national development. Soviet engineers
	how­ever, would be required to process the data. 
	event of a launch failure also was offered. The Price 
	18. As a second possibility, data could be offered we believe Proton launches actually cost. Withheld per CIA Statute
	Quoted by the Soviets is $70.80 million less than what
	• from the Soviet MKF-6 multispectral camera system. 
	15. The Proton is the Soviet's largest operational space booster and the only one that could compete with Western vehicles in launching payloads to geo­synchronous orbit, and it is the only one the Soviets have thus far publicly offered. Smaller international payloads have been launched using the SL-8. By the late 1980s. about five Protons could be available each year for commercial purposes lnmarsat has been the target of recent Soviet efforts to provide Proton launch 
	CIA Statute
	quantity and not as timely. 
	Processing and Manufacturing of 
	satellites) in the 1988-89 period. Withheld per CIA Statute 
	16. The new Soviet SL-W launch vehicle and space shuttle orbiter will further enhance Soviet commercial potential Payloads designed for the US shuttle orbiter may be compatible with the Soviet orbiter. The two separate launch control facilities currently under con­struction for the SL-W would provide £or easy separa­
	, mercial launch activities 
	CIA Statute 
	17. The USSR, along with France, Japan, and Cana­da have expressed an interest in providing remote sensing data on Earth resources similar to the US Landsat using a hi -resolution multis tral Earth resources satellite. 
	Moscow could take two approac es in entering t e Earth resources data market. The most likely choice involves sensors currently being developed and tested on board the Meteor-Priroda (Mel-P) spacecraft. These sensors are electro-optical, multispectral scanning de­vices with resolution similar to the US Landsat D (30 meters). The USSR has filed for a two-satellite Earth Resources Survey System (SSIPR), which could use the 
	services for the next generation of Marisats
	Materials in Space 
	Other Areas of Competi1ion 
	21. There are other activities in where the Soviets may choose to compete. This competition may 
	,·
	.....,-,.,,• 
	IX-4 
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	not Provide direct economic benefits, but cuuld en­hance the image of the Soviet Union as a technological power and a friend to developing countries. Such competition could include the provision of data from GLONASS, the Soviet global navigation system. This system may be available to any user without charge, :provided the user has the appropriate receiver and data processor. Receivers could be made available at low cost, making the system more attractive to some users. The Soviet GLONASS system is expected
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	Positioning System. 
	22. The launching of GOMS, a geostationary mete­orological satellite delayed because of technical prob­lems since 1978, could fill a void in weather coverage that exists over the Indian Ocean. The USSR could then offer ground terminals for receiving GOMS data which several African and Asian countries may find . • t I I especialI n with Earth•
	I 
	CIA Statute 
	resources data 
	IX-5 
	CIA Statute 
	••t•a.'l.;.r.r4'CI 
	CIA Statute 
	CHAPTER X TECHNOLOGY TRANSFER 
	l. This chapter describes the scope of Soviet efforts to acquire foreign techology to support the Soviet space program. Jt also identifies those technologies that are believed to be particularly important to Moscow. F.or additional details see NIE II-1/7-84
	and NIE 1112-83. withheld per CIA Statute 
	Soviet Technological Needs 
	that are critical to possible Soviet space programs. These 13 "space technology" areas affect some 75 space systems or system options for which we believe there are Soviet military needs and corresponding intelligence collection requirements (see table X-1). The Soviets probably wil l not be able lo satisfy all of these requirements th llied cooper­ative space programs. 
	5. In order to separate those technologies in hand versus those not yet available lo the Soviets, future systems are divided into three categories in tlic table: 
	-The first category includes those systems current­ly being tested or in development that we believe will be flight-tested by the end of lhe 1980s. [n general. the Soviets must now possess the re­quired technology for systems that are to be flight-tested by about 1989. 
	-The second category includes those identified systems not as far along in development as the first category or for which we believe there is a need for development of the required technology. 
	-The third category includes those systems for which the technical requirements are so stringent that we do nol believe adequate Soviet technol­ogy wI I I rest of the
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	The Soviet Program for Acquiring Western Technology 
	6. The Soviet program for acquiring Western tech­nology is supervised by the too political leadership. The basic aim is to increase the military power of the Stale, advance the quality of military and space technology, and modernize key industries. The strong military orientation of the acquisition program is reflected in the dominant role played by the Military­Industrial Commission (VPK), which coordinates the development and production of Soviet weapons sys­tems and also supervises the acquisition and as
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	Table X•l Potential Soviet Targets for Western Technology Critical to Soviet Space Systems 
	Technologies nowavailable 
	in the USSR 
	technologies not yet available in the-USSR 
	Modularspace station _ ___ __ Space transportation
	system ___ spaceplane space-to-space
	data relay Potok digital data transmission llrbrid military communications 
	C:LO:-JASS 
	-·--·---
	IMSAT Geosynchronouslaunch detection
	·-
	Developmental orbital ASAT interceptor • RF ASA T (ground based __ Submarine laser communications 
	Megawatt-dass space-based laser ASAT Advanced IMSAT 
	More advanced technologies required availability in I980s doubtful 
	7. The acquisition of Western equipment and scien· tific and technical information in support of VPK requirements is carried out by the Ministry of Foreign Trade, the Academy of Sciences and many other Soviet institutions, in addition to the KGB and the GRU. Also, East Europeans are increasingly involved in the collection orogram under Soviet tasking. The Soviet intelligence services now consider Western Eu­rope and Japan better sources of technology in many areas, and they find it easier to acqui 
	• I 
	CIA Statute 
	there than in the United States itself. 
	8. VPK requirements are issued to the collectors in great detail. The requirements generally include the 
	9. Soviet space programs have clearly benefited from acquired Western space technology. These bene• fits include: (1) removal of technological obstacles; (2) 
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	THE SOVIET TECHNOLOGY ACQUISITION PROGRAM AND SDI 
	An analysis of Soviet collection reQuirements for missile and space technology indicates that the four most critically sought-after technological areas were related to land-and sea-based strategic offensive mis• siles, ballistic missile warheads, development of Space based laser and directed energy weap0ns, and antimis­sile defense systems. Half of these were for the technologies themselves and half were for production technologies for manufacturing future weapons systems. Since these collection reQuiremen1
	acceleration of technological development, and the shortening of program development (R&D) times; (3) reduction of ruble expenditures; (4) the introduction of new concepts and programs; (5) aid in making deci­sions about cancellation of unpromising programs al­ready under way; and (6) the evaluation of their technology relative to that of the West.CIA Statute 
	which scarce hard currency is made available. Also, 
	Soviet intelligence services exploit scientific exchanges 
	with Western universities and rese;irch centers. In 
	addition, key production technologies such as powder 
	metallurgy and numerically controlled machine tools 
	-through legal trade arrangements. 
	12. Soviet scientific cooperation, particularly with the United States and France, is a significant source of technology transfer. Soviet and East European techni­cal exchange delegations are generally of high Quality, and all are used for intelligence collection. Through social contacts, scientific meetings, and direct access to hardware and facilities, the collection of military significant technology has been facilitated withheld per CIA Statute
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	13. For example, the Franco-Soviet space cooper tion agreement has spanned two decades~ 
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	14. The Soviets also gain knowledge of Western technology through participation of other countries in Soviet space missions. For example. Soviet officials have attempted to ensure that participants provide more advanced technology by warning them that they mav be excluded from future missions 11nless they 
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	15. Soviet collection requirements that cannot be satisified by oven sources. exchanges. or legal purchases become targets for illegal purchases or other clandestine methods. The Soviet intelligence services and the Minis­try of Foreign Trade have developed fairly successful methods of diverting legal trade into illicit channels, We have identified some 300 companies operating from 30 countries that engage in illegal technology trade with the Soviets. Most of the goods we have identified in illegal trade ar
	16. The communications of US defense contractors also are monitored by Soviel interce t facilities in the USSR and Cuba. by ships at sea 
	his capabi lity is increasing and probably inc udes the cavability to monitor the full range of US sa tellite borne communi­
	cations. CIA Statute 
	17. Soviet intelligence operations against Western space technology are designed primarily to enhance Soviet military space efforts. US companies involved in the research, development,and production of space technologies are Ihe main target. NASA headquarters and three of its associated research centers also are prime ta rgets. Large West European and Japa11ese firms. along with government a 
	space activities. also are targeted. 
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	the overall volume of material collected by Sovi et intelligence through clandestine means has been small compared with the vast amounts cnllected overtly, the space technology acQuired clandestinely has bad a greater impact on an item-by-item basis on Soviet 
	militarv programs. CIA Statute 
	18. Even though new technologies become avail­able i11 the developmentphase of a new Soviet space system, they often are not used until a follow-on modification stage is reached because of the Soviet practice of requiring that the technology used be well proven before proceeding with the development of a weapon program or space system. This often results in a lag of some five to 10 years between the acquisitio11 of a new technology and its appearance in a fielded system. However the Soviets have such confid
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