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SCOPE NOTE

This Estimate describes curreént Soviet space capabilities, identifies
elements of the space program in various stages of development, and es-
timates how these will affect future Soviet capabilities in space through
the 1980s and.into the 1930s in the absence of space-related arms
control agreements. Volume I presents.the Key Judgments and a
summary of how expected Soviet space developmients will affect
political, military, and economic competition as well as Soviet prestige.
Volume Il provides a more detailed discussion of the missions arid
capabilities of the Soviet space program.

For purposes of this Estimate, we have judged the likelibood of
various Soviet space developments as ranging from very low to very
high. These judgments, stated in terms of probability of occurrence,
would be:

Very low = less than 10 percent
Low=10 to 40 percent
Moderate =40 to 60 percent
High = 60 to 90 percent
Very high = more than 90 percent.
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SOVIET VIEWS OF SPACE

1. Despite their large and comprehensive space
program, we believe that Soviet leaders perceive that
overall US leadership In space could continue. Thus,
the Soviet space programi is viewed by the leadership
as an important part pf the overall competition with
the United States: The space program is viewed by the
Soviel leadership as an instrument of policy, the
essential gozls of which remain the same bath in peace

and war. Soviet foreign paliey goals include the expay-

sion of Soviet influence, the eclipsing of the United

States as a superpower, and, as First Deputy Premier

Andrei Gromyko recently pointed out, the control of
the direction of international relations. Domestic poli-

cy goals include the maintenance and improvement of

centralized palitical econtrol over the state as well as
the economic and scientific growth of the Soviet
Union. The space program contributes directly to each
of these goals. It is, therefore, viewed by the Soviets as
contiibuting significantly to the correlation of forces,
which include, but are not limitad to, military, diplo-
matic, economic, scientific, and prestige factors. The
use of space for these abjectives is important, but it is
also difficult and costly. Accordingly, the Soviets have
adopted a design philosophy that reduces the risks and
custs of operating in the space environment.

Military Factors

2. The military factor is viewed as the most impor-
tant element in the correlation of forces and the Soviet
space program is predominantly military in nature
More than 70 percent of Soviet space missions are for
military purposes only, with another 20 percent serv-
ing a dual military-civil function. Soviet interest in the
military gspeets of space is as old as space flight itself,
Throughout the late 1950s and early 1960s. Soviet
writings discussed an interest in and requirements for
space defense, The organization respensible for anti-
ballistic missile (ABM)/space defense (PRO/PKO) was
established in the mid-1960s. It was subordinate to the
then existing. Soviet air defense forces (PVO Strany)
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with one of {ts responsibilities defined as the destruc-
tion of enermy military space systems. This ABM/space
defense organization becamé subordinate to Soviet air
defense forces (Voyska PVO) when the reorganization
of Soviet airand air defense forces took place in 1980.

3. There is very little direct knowledge of Soviet
military policy for the use of space. Such a policy
almost certainly exists, however, and we believe its
general outlices can be extrapolated from Soviet mili-
tary writings and teachings a5 well as current trends in
the Soviet spéce program,

4, Soviet military thinkers do not consider space to
be a demilitarized zome with an international status
znalogous to that of Anptarctica. From the Soviet
military perspective, space is viewed as an extension of
theaters of gperations rather than as a separate arena
of conflict. They have claimed that war cannot be
waged exclusively in space, and any major conflict on
Earth canriot be conducted without involving space
systems, One of their most authoritative writers, Mas-
shal Sckolovsldy, has noted thit “the concept of 2
theater of military operations may include the éntire.
territory of a belligerent or coalition, whole continents,
large bodies of water, and extensive regions of the
atmosphere, including space.” Soviet military pre-
cepts, such as the importance of surprise, the necessity
of confusing the exemy, and the use of overwhelming
force to secure military objectives, are also likely to
apply to Sovict military operations in space during a
war. :

5. The Soviets view space systems as an integral
part of their overall offensive and defensive force.
Classified Soviet military teachings require that in .
conflict the combat readiness. of military assets in
space be comparable with that of those forces it is
called on to support. Soviet writers also acknowledge

the need for a “correct relationship between active

equipmerit in orbit and standby equipment on the




ground.” This includes the maintenance of sufficient
reserve equipment, both in orbit and on the ground,
presumably to augment or replace space-related
equipment, Thus, with regard to readiness; support,
and reserves, the Soviets view their assets in space the
same as the rest of their armed forces,

6. Short of direct 1I5-Soviet conflict, it seems un-
likely the Soviet leadership would risk physical de-
struction of US satellites, wheress they could perceive
nondestructive interference as 2 somewhat less risky
option. We do not believe that any antisatellite (ASAT)
activities would be undertaken merely for warning or
demonstration purposes. We believe there is a bigh
likelihood that, during a NATO-Warsaw Pact conven-
tional conflict, the Soviets would atternpt to interfere
with selected US space systems that provide important
support, using both nondestructive and destructive
means. In such 2 conflict Soviet leaders may perceive
an operational advantage il both sides experience
significant satellite losses because of greater US
dependence on space systems, particularly photore-
connaissance assets that have a direct bearing on the
tactical situation. In addition, Soviet satellites car be
more quickly replaced if space-launch faeilitiés re-
main intact. The decision to launch ASAT interceptors
against satellites during the early patt of a convention-
al NATO-Warsaw Pact conflict would be affected by
Soviet uncertainties with regard to US responses, in-
cluding the likelihood of attacks against existing Soviet
space-launch sites. If a general war were under way in
which the massive use of nuclear weapons appeared
imminent, the likelihood of attempted interference
with all US space systems is very high, using all
available means.

7. Soviet writings are useful guides to Soviet pro-
cedures, intentions, and requirements. But they are
not adequute in themselves to understand the Soviet
space threat, which depends on capabilities as well as
intentions. ¥or example, current Soviet ASAT eapabili-
ties are lirnited and fall short of meeting the appareiit
tequirement to be able to deny enemy use of space in
time of war. The Soviels are devoting substantial
resources to the development of high-energy lasers
with potential ASAT advantages over the current

- intesceptor. These advantages include faster response
. times.and a mujtishot capability, thus contributing to

" the requirement for speed and surprise.

Diplomatic Factors

8. The Soviet's view of space in the framework of
international diplomacy is in large measure de-
temined by their adversary relationship with the
United States, Soviet perceptions of an overall US lcad
in space heighten the competition. The Soviets have
gone to great Jengths to characlerize their space
program as ~peaceful and scientifie,” in contrast to
that of the United States, which they have termed
aggressive and militacistic. The key elements of Mos-

cow’s “peace offensive’ in space are two drms control

proposals: a multilateral treaty to ban all weapons
from space and 2 call for the resumption of bilateral
ASAT talks with the United States. The ban on space
weapons would indude Hmitations on the US shuttle
and new US ASAT developtents such as the pro-
gramed air-Jaunched miniature vehicle (ALMV). Ult-
mately, the objective of Soviet diplomatic initiatives
and propaganda, related to space, is to slow down or
halt US space programs. Even if the Soviets are
unsuceessful in this obiective, they derive political
benefits from arguing that they are peacemakers
whose efforts are blocked by US intransigence, Soviet
diplomatic initiatives also serve to isolate the United
States in international political forums,

9. Soviet officizls acknowledge the right of free
passage through space. However, they claim certain
space activities are illegal and reserve the right to take
appropriate actions, Illegal activities, in their asser-
tions, include space-based intelligence gathering that is
for other than treaty verification as well as direct-
broadcast: satellites that could interfere with their
control of the flow of information to their populace. In
their presentation to the UN General Assembly in
1972 of a propoesed convention dealing with direct-
broadcast satellites they expressed the view that a state
has the right to use any means to counteract-such
activities not only within its own territory but alse in
outer space.

10, Soviet leaders have consistently shown a pre-
oceupation with potentisl S space threats, They

argue that the United States is preparing for space
war. They cite as evidence substantia] increases in US .

spending for military space programs, the establish-
ment of a new US Air Force Space Command, a
Presidential Directive on national space policy that
they cliim directs the Pentagon to prepare for the
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conduct of military operations in space, the substaatial
US investment in laser weapons research, the develop-
ment of the ALMYV, and the military potential of the
US space shuttle. Their concern over US intentions and
technological capabilities, an awareness of the limita-
tions of their own space systems, and a desire to limit

their costs have been the basis for persistent Soviet'

efforts to negotiate mutual restraints on space activi-
ties, particularly when equal restraints tend to. give
them a disproportionate advantage. For examplé, in

bilateral discussions on ASAT limits in the late 19705,
the Soviets expressed interest in a ban on new ASAT
develonments. but were reloctant te discuss existing
systems. They were willing to forgo new developments
of their own in exchange for curtailment of the US
ALMV. This would have left them with the only
operauonai ASAT.

Economic Factors

11. The Soviet leadership views the space program

a5 already providing substantial benefits to the Soviet

economy with the potential to provide other benefits.
The most important economic benefit is the acquisi-
tion of agricultural and geological information for the
Soviet Union. Obtaining economic intelligence on
harvest prospects and resource developments in other
countries may provide the USSR with some advance
knowledge of international market trends{_

3

12..The space program is alsa viewed 2s aiding in

the development and control of vast regions. in .the
Soviet Union. For example, communications satellites
have permitted remote areas to be interconnected
without the expense of laying cables through difficult
terrain. Telephone and television service has been
expanded to cover most of the country. These develop-
ments have thus facilitated centralized control by the
political leadership in Moscow.

18. The Soviet Union has marketed telecommuni-
cations and space launch services to other countries an
a limited scale, and we expect them to become a
competitor in these fields. The provision of such

services on a larger scale could provide a source of
hard currency and would also provide a measure of
influence and leverage over purchasing states.

14. Another possible economic benefit could be
realized from manufacturing and materials processing
in the gravity-free environment of space. Experiments
by thie Soviets with the manufacture of materials for
semiconductors, superconductors, and special alloys on
their Salyut space stations already are well advanced.
Where feasible, a variety of items may be manufac-
tured in space and returned to Earth on a regular basis
onte the Saviet space shuttle and space base become
operational. The Soviets have publicly declared that
they will have one module of their space station
dedicated to manufacturing research,

15. The Soviets have expressed interest over the
lenger term in space-based solar power stations. Apart
from the potential advantages of providing energy to
aid in the development of the Seviet Union'’s more
remote and isolated areas, the long-term attractions of
such stations may include the leverage and influence
that might accrue to the Soviet Union from the sales of
such energy or equipment to other countries.

Scientific Factors

16. In line with a long tradition of research in basie
sciences, Soviet scientists have conducted some pure

research in space. We expect they will continue to

support the study of basic geophysical, sclar; and
asfronomical sciences. However, scientific research
over the past few years has increasingly concentrated
on applied tasks that directly suppert the military
services and the national economy. We expect this
policy will continue at least through the period of this
Estimate.

Prestige Factors

17. One of the greatest perceived benefits to the
Soviet Union frem its space program is the contribu-
tion to its status as a superpower. The Soviets have
carmpiled and publicized an impressive array of spzee
records, including the first sateilite, the first man to
orbit the Earth, the first automatic resupply space-
eraft, the first spacecraft refueling, the first woman in
space, and the largest total man-days in space. They




have also gained substantial international recognition
from such projects as unmanned expeditions to Venus;
the hosting of cosmonauts from Third World countries
(as well as France) on their Salyut space stations; and
their COSPAS satellite, which, in a joint program with
the United States, France, and Canada, has located
emergency signals from ships and aireraft in distress.

18. The Soviet space program is viewed by the
leadership as an importint part of the overall competi-

tion with the United States. If the Soviet Union were to.

establish sdtself as the unquestioned leader in the
exploration and uses of space, it would significantly
enhance its status and influence as a superpower,
which currently is almost wholly dependent on its
military capabilities. The Soviets desire such a position
of leadership and are working toward this goal. One of
the motivations of the expensive Soviet manned space
program, which includes the nationally declared goal
of a large and permanently manned space station, is to
regain recognition as a leader in space that they lost
with the successful US Moon landings and shuttle
flights.

19, The Soviets have expressed interest in other
projects that would substintially enhance their pres-
tige if successfully put into effect. These include a
manned mission to Mars or-the possible. establishment
of a lunar base by the late 1990s.

20. Domestically, the leadership perceives the spice
program as a source of national pride for the Soviet
people and a source of legitimacy for its own political
regime. Soviet achievements in space are heavily
publicized and are always identified with the Commu-
nist Party, which is depicted a& the guzdms force
‘behind all such achievements. Cosmonauts, who in-
variably are members of the party, are idealized and
turned into heroes not as individuals but as representa-
tives-of the party and the Soviet people. Yuri Gagarin,
the first man to orbit the Earth, is perhaps the best
example of this kind of apotheosis,

Design Philosophy

21. Soviet procurement and design philosophy is
not directly related to any policy goals but is essentia]

ta-an understanding of the Soviet space program as 2

whole. Technically, space is o difficult environment in
which éperations are costly and hazardous. To mini-
mize risks, the Soviets have adopted a relatively
cautious design and engineering philosophy in the
procurement of their space systems. Wherever possi-
ble, they. innovate thraugh medification rather than
force the state of the art with high-risk, novel designs,
They also tend to use systems that offer substantial

flexibility and cost savings. This is most evident in the

manned space station project but is also apparent in
athers. Early photoreconnaissance satellites, for exam-
ple, were modified manned vehicles,

29, To diminish the chances of malfunction, Soviet
satellite types, with two exceptions, are designed for
one mission only and are built as simply and as
ruggedly as possible. Another method possibly adopted
by the Soviets that would ensure against the conse-
quences of malfunction or loss is te maintain some
inactive satellites in on-orbit storage.

23, The Soviets also tend to augment space systems
without retiring old ones so that they are, in effect,
steadily increasing their backup capabilities. For in-
stance, the advent of high-altitude communications
satellites (omsats) has not led to the abandonment of
older communications systems; even expensive land-
lines continue to be maintained and improved.

24, The cost of space vehicles is high, but the
Soviets have realized substantial savings by applying
concepts and technology developed elsewhere. They
bzve, for example, used the US Dyna Soar program
and shuttle orbiter as miodels for their own space plane
and shuttle. Partly by choice and partly by necessity,
the Soviets have realized some savings from economies
of scale in the production of their space equipment.
Their high launch rates and relatively short vehicle
lifetimes have elicited regular production lines of both
launch vehicles anid spacecraft. As a byproduct, space
launches are much more routine in the Soviet Union
than they dre in the United States.



CHAPTER 1]

THE SOVIET EFFORT IN SPACE

1. By all measures, the Soviet level of effort devoted
to space in the 1980s is increasing significantly over
the activities ncted in the 1970s. (See figure 11-1.) The
continued allocation of substantial resources indicates
that the space program.enjoys considerable support
among the Soviet leaders. There i no indication that
the space program will receive any less emphasis
under Andropov’s leadership. The dollar cost equiva-
lent of the Soviet space program in 1983 is estimated
at about $20 biilion, as compared with about $13
billion for US Government space expenditures. plus

several billion dollars in additional US commercial
investments. in space. The European Space Agency
(ESA), France, and fapan have developed modest
space programs, but they are not competitive on a
scale with the USSR; each pregram amounts to less
than $1 billion annually. The Soviet investment is
reflected in part in the wide range of new systems that
we have identified in development, which stands in
contrast to the 19705, when most of the new spacecraft
were updated modifications of previous systems. Sev-
enteen new Soviet space systems that have been

Figure II~1
Dollar Costs of the Soviet Space Program*
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identified in various stages of development are likely
to undergo testing in the next 10 years: {See figure II-
2.) Estimated total Soviet space costs have doubled
from $10 billion in 1978 to the projected $20 billton In
1983 for an average annual increase of 15 percent
After 1983, growth in space expenditures is expected
to be less rapid, perhaps averaging about § percent a
year through 1986,

2. Steady growth also is reflected in the design
bureaus, production facilities, launch complexés, con-
trol sites, space support ships, cosmonaut training
facilities, and other elements of the space support
infrastructure. (See table II-1.) Altogether, the growth

rate for the Soviet space program will exceed the
growth rate of Soviet military spending in the 1980s.
We believe that the military space components will
account for an increasing share of Soviet miljtary-
related expenditures. (See figure 11-3.)

3. Within the Soviet space program, manned space
missions and communications systems account for most
of the growth in expenditures. By 1986 manned space
activities, which are heavily military oriented, will
account for about one-fourth of Soviet space expendi-
twres. In part, this reflects the publicly stated Sovier
objective of establishing & continuously manned space
station. Soviet space officials also acknowledge that

Figure II-2

Major New Soviet Space Systems in Development
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Table [I-1
Growth of Infrastructure of
Soviet Space Program
1%75 1930 1985
Design burcaus, plants, and fnititutes 1,730 2,080 2,390
{milfion square meters af floorspace)
Space control siles 23 23 a7
Space eontrol ships 10 132 14
Lannch sitc pads 16 17 23
Tyuratam § 3 12
Plesetsk * 6 7 9
Kapustin Yar 4 2 2
= Three older ships were rotired and four new ships
added In the 1975-77 period.
Thicaable i Seope
Figure I1-3

Relative Rates of Growth; Soviet GNP, Military
Spending, and Military Space Hardware
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manned space vehicles are more expensive and involve
higher risks than unmanned spacecraft, but they are
willing to pay the premium to have cosmonauls in
space directly involved in the development of new
spage systeins,

4. Soviet communications satellites are increasing in
numbers and sophistication. New comsat a2nd data
relay systems are being introduced and by 1986 will

.account for about 20 pereent of Soviet space expendi-

tures.

Design Bureaus

5. The Soviet space program benefits from a society
that is geared toward marshaling its economic re-
sources toward the achievement of 2 limited number
of high-priarity ohjectives. The personal attention of
the Soviet leadership to the space effort imparts
stability to the organization, funding, and staffing of
developmental activities. Soviet ‘space systems are
developed within the context of 4 leadership commit-
ment that is supported by a long-range planning
process and 2 management style that places 2 premi-
um on both schedule adhersnce and incremental
follow-on improvements. As a result, the space design
bureaus are continuzally working on new and modern-
ized systems in different stages of development. At
any one time, about 50 missiles and space systems are
under development, These projects are assigned to a
design bureau as soon 2s the basic and applied research
and feasibility tests are completed. Competition is
seldom involved, and most of the developmental
missile and space systems eventually are preduced.
This process, instituted about 1860, tends to simplify
early stages of development, but it probably inhibits
the introduction of new technologies and may raise
overall costs,

6. The development and production of Soviet space
systems is carried out at six main design bureaus,
several of which have undergone significant expansion
since the early 1870s. (See figure 11-4.) On the basis of
the capacities and identified developmental programs
that we can associate with each design bureau, Chelo-
mey,' the second largest of the design bureaus, appears

' For the purpeses of this Estimate, design buresus zra referred to

by the name of their dircctor, except for the scientific produetion
erzanization Molntys whose director is not known,




REPRODUCED AT THE NATIONAL ARCHIVES " | v
R AT T | A

I . s . ’

Figure II-4
Growth of Major Soviet Space Design and Production Facilities©
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to have excess capacity and probably has some projéets  of the SL-4 and SL-12/13. Therefore, it should be

that we have not as yet identified. (See table 1I-2) suitable for launching the space plane; new, heavier
- : photoreconnaissance and radar reconnaissance satel-
lites; and possibly space station modules. If a third-
Space Launch Vehicles stage booster is added, it also could launch communi-
cations, meteorological, and navigation satellites into
geasynchronous or semisynchronous orbits. The first
stage of the medium-ift vehi¢le will use conventional
liquid propellants, while the upper stage or stages will
use liquid oxygen and liquid hydrogen. The SL-X-16

7. The Soviet space program, like the US space
program, injtially relied on modified ballistic missiles to
launch satellites.” (See figure II-5.) Six of the eight
current space launch vehicles (SLVs) are derivatives of
aﬁ?er:{cogﬂ;e::lﬁefh ;;Wmﬂlt?cb;‘;sﬁil :{o\frg\?eﬁ shocullld be refldY 1fl:nr ﬂigl;t—testing in 1988 and should
the increased production of the Proton (SL-12/13), the oo Operational status by 1384

development of & new wedium-lift SLV and the intro- 8. ‘A heavy-lift launch vehiele (HLLV) is a critical
duction of a heavy-lift SLV will very likely result in  component in several Soviet space systems. We expect
- decreased production of the §5-6-based SLVs (SL-3,~4,  the' HLLV to be tested in 1986, but any serious delays
". and -6} and possibly other smaller SLVs. (See figure II-  in this program would zdversely affect several other
6.} The medium-Jift SL-X-16 will probably be a two-  space systems. The HLLYV is in the Saturn V class, and
 stage vehicle having a lift capability between that of  has been under development since about 1974, The
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Table IT-2

Soviet Design Bureaus for

Major Space Systems »

Current Spaice Systema Future Space Systoms: Current Space Systems Fuwure Space Systems
CheJomey Design Butean Resbetney Design Bareau

ASAT orbital interceptor. Improved sadar-reconnaissance  MPCS communications High-altitude SIGINT sateflitc
Tacgss vehicle and tasgeting satellite satellite Pk da rolay sutcllitc
ELINT ocean mm New resupply vehicle SPCS communications satellite  garetiee data relay system
satellite Large space station Molalya commmunications Hybrid military comsat
Radsr oczan mmmn&: Improved Proton launch vehicle “l‘n'“ — Hybrid civil comsat
satellize Gorizant communications satel- GLONASS (navigation)
Salyut military space station ine satellite v

SL-13 Proten launch vehicle EXran commnnications satellits —

ELINT reconnaissancs satellite

Glushko Design Buresu i&dm cummusications

Photoreconnaiseance catellite NRT electro-optical reconnals- Radar pr——

Photogeophysical satellite ::;;"I::Eh“lgdc dline PO, caiibrution sat-

Earth resources photographic : i i -

satellite Space {ug Naﬂllfmm_mdme

Salym space station Spatc-rased laser ASAT octic satellile

Biological satellite SL-X-16 launch vehiclc ¥ -

SL-3, SL-4, and SL~6 launch Ut}‘h .szn. B:“'“ _ -
vehicles S::canﬁc satelliic Goasynchironous meteorological
SL-12 fourth-stage booster SL-8 launch vehicle salcllitc (GOMS)*

SL-11, $L-14 launch vehicle

Kryukov Design Burveau Meteorological satellile .

Lunar, plapstary missions SLBM launch detection sdtellite l“:mm“ communications

Prognoz{ Intershock Lunar polar arbiter s '

Launch detection satellite Lunar far side sample return - :

Astron space telescops module. volniya Design Bureau .

' Mars soil sample return module  1None Space shuttle orbiter
Jupiter probe Space planc b -

= In addition 16 those programs listed, projects o modxfy current

systems slso may be under way.

b Association with this desipn bureau is tenuous.

configuration of the launch and support facilities and
the projected payloads for such a vehicle indicate
there will be two or three variants of the new heavy-
lift vehicle. One version closely resembles that used for
the US space transportation system {STS), except that
the main engines are attached to the main propellant
tank, not the shuttle. This version provides a flexible
heavy-lift launch capability that ean be used for a
variety of purposes in addition te launching a shuttle

orbiter. It also will allow separate testing of the launch.

vehicle and the orbiter. Even though attached to the

\

main launch vehicle, the engines probably will be
recovered, reconditioned, and reused. The main en-
gines are similar to those on the US shuttle and
probably have been the pacing item in developing the

Soviet STS. . the
Soviets have testing these liquid hydrogen en-
gines} ﬁBoth
the SLV and grbiter are projected to have capabilities

¢lose to that of the US STS.

8 Additional upper stages and strap-on boosters,
probably under development, may be used to develon

-5
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Figare [I-5
Soviet Space Launch Vehicles, Payloads, and Lauvnch Sites
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Figure 1I-6
New Soviet Space Lannch Vehicles
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‘& variety of heavy-lift capabilities with 2 maximum
lift-off thrust at least 20 percent greater than the
Saturn V. An upper stage with liguid hydrogen and

- liquid oxygen propellants would enable this version to
place approximately 17,000 kilograms (ke) into geosyn-

chronous orbit, This type of vehicle could be used to
launch payloads, such as large components of a space
base and a space tug to transfer satellites between low
and high orbits, and to Jaunch exploratory missions to
the Moem or to Mars or the other planets. We expect
the first flight tests of the heavy-lift launch vehiele to
take place as early as 1986. If these tests prove
successful, the entire Soviet ST$ could be tested in

1986 or 1987 | lthe Soviets

are probably constructing four shuttle ofbiters.

~10. The Proton launch vehicle, in both the SL-12
four-stage and S1.-13 three-stagc versions, will aceount

n-z

for an increasing percentage of Soviet space
launches. Proton production capacity has iripled,
arid the number of Proton launchpads has doubled
{from two to four) since the late 1970s. The Proton
probably will be used te launch miost of the new
communications satellites and perhaps the modular
space station. The use of a single Proton to launch
three experimental navigation satellites in 1982
deronstrated a new and highly efficient use of the
SL-12. Accordingly, we expect the Proton launch
rate to appreach 16 launches per year within the
next few years. The Soviets have indicated their
willingness to launch foreigr spacecraft on the Pro-
tan. The prices charged may be considerably lawer
than these of the US STS. For example, a price of
$24 million was recently queted for launching an
Inmarsat {International Maritime Satellite Organiza-
tion) satellite. -
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Space Launch Facilities

11. Soviet space launch facilities are being steadily
expanded. The three major launch centers—Tyura-
tam, Plesetsk, and Kapustin Yar—currently have a
total of 19 launch positions and ¢onduct about 100
space launches per year, By 1985, 23 space launch
positions will be available These launch centers are
operated by the Soviet Strategic Rocket Forces (SRF).

12, Extehsive construction has been under way at
‘Tyuratam since the mid-1970s. A new launch complex
with two pads for the SL-12/18 was completed by
1980, In 1978 the Soviets broke ground for & sacond
new launch complex with two pads that will be used to
launch the new SL-X-16 medium-lift launch vehicle,
{See figure [1-7.) The Soviets also broke ground in 1978

for a third new complex for launching the heavy-lift

launch vehicle. {See figure 1I-8) This new single-pad
complex will probgbly be used for space shuttle
operations. In addition to this new pad, two more pads
which were used in the 1969-72 period in an unsuc-
cessful project to develop a heavydift launch vehicle
for manned lunar flights, are being meodified. In
addition, a runway comparable to the shuttle recovery
runway at the Kenoedy Space Center is nearing
completion. It will be used initially for the delivery of
the HLLV and orbiter components to Tyuratam and
later will serve to recover Soviet shuttle orbiter mis-
sioms. Another shuttle orbiter recovery runway is

-under construction in the Far East, near Viadivostok.

Large new buildings are also being constructed at
Tyuratam for assembly and checkout of Proton boost-
ers, for servicing of the Soviet shuttle erbiter, and for
pavload handling. 3 '

13. After space systems are lested at Tyuratam,
many are shifted to Plesetsk for routine operations.
About TO percent of Soviet space lsunches take place
at Plesetsk. To date, only the smaller series of boosters
(S1.-8, SL-4, SL-6, SL-8, and SL-14) have been used at
Plesetsk. Larger payloads and geosynchronous comsats
must be launched from Tyuratam. One older pad has
been modified, bringing the total number of active
launchpads at Plesetsk to nine by late 1983. We
believe it is unlikely that Plesetsk will be used to
launch the new series of SLVs within the next 10
years

1I-8
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14, Kapustin Yar, with two space launchpads, will
eontinue to play a limited role, providing only abaut 1
to 3 percent of the space launches. Cutrently, aaly the
51-8is Jaunched from Kapustin Yar, Should the USSR
become more actively involved in providing space
launch services to foreign customers, Kapustin Yar
would be a logical location for launching small pay-
lIoads. However, larger payloads and geosynchronous
satellites cannot currently be launched from Kapustin
Yar,

Spote Mission Control NMetwork

15. Sophistication has been the main characteristic
of the growth in the Soviet space mission control
network, although expansion alserhas been significant.

16. The SRF centrels the majority of the satellite
operations, but other organizations have constructed
ground stations and conduct spécia] satellite opera-
tions[:

3

17. The SRF space mission control network has
been under development for 25 vears. It began with
only four tracking sites in the late 18505 and currently
consists of 18 tracking sites, several control centers,
and a fleet of oceangoing ships to augment the land-

based SiteaE j
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Space Operations

20. During the 1970s and early 1980s, the annual

number of Soviet launches steadily increased from 79
in 1970 to a record 107 in 1882., This trend corre-

By —

-
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sponds to a similar trend in the number of opérational
Soviet spacecraft in orbit. The majority of this increase
is related directly ta the completion and maintenance
of multisatellite networks. During the past year most
Soviet networks were maintained at or near full
_operational capability {see table 1I-3), and some in-
cluded satellites in a standby ar redundant capacity.

21. We expect the Soviets will maintain their high
launch rate yntil the late 1980s or early 1990s when
their space shuttle system is expected 16 go into full
service. By that time we expect to sce 2 marked decrease
in the number of SL-3, SL-4, and SL-6 missions. Pay-
loads associat®d with these vehicles will be phased out
and replacement missions will be Jaunched on the Soviet
shuttle. When the shuttle reaches full operation

Table I1-3
Soriet Satellite Systens Networks

System 10C  Ideal Average Average Average  higna) networks of satellites.
System Size, Size, Size,

_ Ske 1970 1576 1982 23. By US standards, the Soviet space program is
Commuications relatively unsophisticated and expensive—costing the
Molnival 1965 4 54 89 2-10 equivalent of 1 percent of the Soviet gross national
Malniya2 1971 4 s 0 product during the past 10 years and more than 1.5
Maolniya3 1994 38 45 4.5 percent today. However, we believe that the space
SPCS 1930 ) 34 3-6 program adequately satisfies most current Soviet re-
MPCS 1971 1624 & 616  14-24 - quirements, The introduction of new Soviet space
Statsionar 1975 14 1-2 36 systems in the next 10 years will make more timely
Meteorological and more accurate information available to Soviet
Metoor 1 1969 36 34 (%] 0 political leaders and military ‘commanders. Also, im-
Meteorz = [975° 24 { 4 proved communications will be available to Soviet
‘Navigation Jeaders, and a space-based laser will probably be
Navsat! 967 3 2-3 24 0 tested. Ambitious manned space activities will en-
Nl\'ﬂtz 1974 [ d AN 5'7 6-7 hance Soviet Drestige- Tab]e II-5 descrjbﬁ what capa-
NMavsat 3 1978 o1 4-5 bilities currently are derived from the Sovier space
Reconnaissanice program and how they will change if all of the
ELINT2 _ 1968 & 34 4-5 1 anticipated systems in development. (table II-4} pro-
EI_.INTJ 1970 & 0-1 23 56 gress accordinig to our estimates. Major new capabili-
EORSAT 1975 4 i1 12 ties in the next 10 years will result from the successfut
RORSAT 1971 7 02 0-2 intraduction of 2 reusable space transportation system,
Surveillance a space tug, and especially the the heavy-lift launch
LDS 1976 9 0-1 6-7 vehicle whieh is a eritical component of other space
Total 229 4375 5985 systems, including the shuttie and the large space
station, Mareover, any delay in developing the

n._ll'-s ¢

in the early-to-raiddle 1990s, the Soviet launch rate’

should be below 80 launches a year. The number of
operational Soviet spacecraft in orhit at any time
should continue to grow from the 110 currently to
perhaps 140 by 1990. As Soviet satellite lifetimes
increase, we expect the Soviets will make considerdbly
meore use of an-orhit spares and redundant satellites.

Space Systems of the 1980s

29, If Saviet investment in space continues as ex-
pected, 17 new military and civil space systems which

have been identified in various stages of development-

are likely to undergo testing in the next 10 years. Most

of these are expected to be deployed by the early

1990s. {See table 11-4.) This nearly doubles the rate st
which new systems were introduced in the 1970s. In
addition to these new space systems, six lunar and
planetary projects have been identified and prohably
will be pursued. The 1980s will be more like the 1950s,
when several new systems were introduced. In con-
trast, the 1970s were characterized by the introduction
of improvements and the establishrient of fully opera-

-14
Fop-Seceot

B e T T T A

et
s

B

T L L R e P Y. B T



REPRODUCED AT THE NATIONAL ARGHINES .. -
LR L e S e

RS

]

Fop-feerehk

Table II4 .
Miujor New Soviet Space Systems
Likely To Be Tested in the 19805
Systems . Estimated  Degrecof
Datcof Conlidence s
Prototype
Testing,
Miiitary a0 Civll
Antisatetlite
Spacc-based laser ASAT 1988.93 . Moderate
{mwicgawatt class, law orbit)
Intelligence collection
' Electro-oplicai reconnats- ~ 1983-85 High
sance fsurveillance
High-altitude SIGINT 1986-89 Low
Photogrophysical, second 1931-33 High
gencration -
Communications
Potok daix transmission 1983-85 High
Satellitc data relay system 1984-86 High
Hybrid military comsats 1985-87 High
{Siatsionar, Gals, Luch-P,
Voina) '
Hybrid civil comsats (Luch, 1982-84 High
Vaolna, Statsjonar)
Military suppart
Geosynchronous metoorologi- 1983-85 High
il satellite {GOMS)
Global navigation 1983-85 High
system (GLONASS)
Geosynchronaus lauoch: 1984-84 Moderate
detection satellite
Gendetic, second gencration 1981-83 High
Manncd systems
Modular space station 1984-86 High
Military spuce planc 1983-85 Mederate
.__Space trapsportation system 1986-88 High
Space tug’ | 19%3-9] Meoderaie
New resupply vehicle 1943-86 High
Lanar and Planctary b
Lunar polar orbiter 1990-92 Migh
Lanar far gide soil sample 1991-91 High
Mars soil sampile péturn 1986-90 High
Jupiter probe 1989-92 Muoderate
Venizs radar magping 1983 High
Yenus=Halley's Comet flyby 1984 High
{(YEGA)

* Our infarmation on specific systems varies considecably. This cstimate
of confience indicates the relative lévels of our enderstanding of the
various developments, not the likelihood of iesting, a5 in tabilc [1-5.

b For the developments, date is thal of mission, nol a prototype test,

FG5-5006-

R e
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heavy-lift launch vehicle also will seriously affect
Saviet plans for placing large payloads in geosynchro-
nous orbit. These systems, and the changes in Soviét
capabilities resulting from them, are discussed in
chapters 8, 4, 5, and 6. -

Possible Developments in the 1990s

24, There are several other possibilities in the Soviet
spiace program that could occur in the next 10 ta 20
years, but the evidente is insufficient to make firm
judgments. In some cases, on the basis of limited
information on the general nature of Soviet research,
we are inferring pessible significant future develop-
ments. In other cases we are assuming logical Soviet
chaices hased on the expected availability of key
technologies. These developments are discussed in
chapters 3, 4, 5, and 6. (See table 11-6.) We do not
expect these systems to be operational before the 1990s
because the typical Soviet space system takes 12 to 15
years to develop. Because of the high cost of these
projects, formidable techuological challenges, and lim-
itations on research, design, and production facilities,
we do not expect all of them to be pursued to the
system testing phase. We do, however, consider them
important targets for US intellizence collection and
analysis,

l-15
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Table II-5
Main Capabilities of Soviet Space Systems

Existicg Capabilities and Expected Improvements

Narvigation, Location data (within 130 me-
ters) arc provided Lo Sovict navsl xnd
commercial shipping, A new system,
GLONASS, witl aid ships and other mo-
bile-users in determining Lheir positions,
possibly within 30 meters.

Mspping, Charting, and Geddesy. Data arc
generated for accurately locating paints on
the Earth’s surface and for producing
socurate models of 1he Earth's gravitation-
al fiedd for intercontinental ballistic missile
{FCBM) targeting and other wses. New
generations of geodctic and goophysical
satellites will provide more sccurate daua
for tarpeting by ballistic and cruise
missiles

Calibration. Testing apd dmlopmw.!\___ .
facilitated
by calibration salelfites. :'*u

Weather. Data ace piovided for global
weather fareczsting and may be used to
imiprove cffectiveness of space-based imag-
ery collection. The new geosynchronous
system {GOMB) will provide bétter cover~
-age and more timely data.

Cammand snd Control Secure and reden-
dant oornmumuuons and data relay are
made available to major Soviet mililary
units a5 well as military advusorymnps.
New systems will provide higher capacity,
moare securce, global comimunlcations.

Chil Comatunications. Newer geosynchro-
nous satcllites will maks domestic tele-

phope and television services svailable to |

about S0 pereent of the Soviet population.

" paval combacan)

Mititary Intelligence. The deploymeat and
cxercises of most major NATO and Chic
nese ground, naval, and alr wnits-are
monitored by space sysiems providing cur-
tent order-of-battle information, warning
of possibie attack, and monitoring of treaty
compliance and crisis situations. Improved
SIGINT and new clectro-optical selelliles
will pravide improved coverage and mare
tintely indications and warning informna-
tion a5 well as vactlical dxta, A new salgllitc
data relay system will pass reconnaissance
data from low-nititude sutcllites discetly 10
Moscow in near-redl time:

Earth Resources. Data on domesticand foreign
nalurs fesoutees nd crop sirveys ase collect-
«d usiag a recoverable film system. A develop-
mienta] electro-optical sysicm with capabilities
similar 1o US Lapdsat will provide more timely

information and s1t2in longer mission |

duration.

‘Naval Targeting. Satellitcs locate US naval

battle groups and other naval formations
and transingt the decived target informa-
tion on & real-time basis to selected Soviet
Thess satelliles have
gaps in coveragel

A

Yaming. A nine-satellile system provides
on a continuous basis 30 minules® early
warniag of US ICBM.Iannl:ﬁf

It supplc'mcnl_s_'zmﬁnﬁ-
based ballistic iic early warning radar
systems. A new nctwork of geesynchrenous

satelli

expocted Lo begin initial testing.
1 19847and reach full aperational capabili-
ty by 1990.

Resupply Vehicle, Existing “Progress™ ve-
kicles deliver about 2,300 kitoprams of
cargo, Newer resupply vekicles have great-
er capacity and will be able to recover
materials produced in space, relurn cosme-
nauts in emerpencics, and return
equipment. .

ASAT. Orbital interceptors can atiack satcl-
lites in low Earth arbil one at a time, and up to.
cight within a 24-hour period. The operational
system has desuayed a target in nine of the 15
tests to date. Ferure ASAT improvexenis arc
expected to inclede & space-based laser, which
we believe will be Lested by the carly 19905,
We do not expect a high-altitude conventional
orbital interceptor to be devcloped.

Lunar and Plazetsry Exploration. Unmanncd
exploration of the lunar far side and a Mars
soil samnple retirn mission are Hkely withiin the

. next décade. Venus probes will continus to be

frequent in the nesr term.

Space Station Sovict space stations have been
manned abgut 40 perecal of the time. Costno-
nauts have conducted military experiments,
recannaissancs, materials processing, and oth-
er rescarch. By about 1936, madular space
stations, with crows of six to 12 persons, will
provide permanently maaned platforms for
similar activities and 'wupms cdmponent
testing,

New Cxpabilities

Space Transportation System, This system,
similar to the US space shuttle, will be sble
to transpart bulk carpo to and from space
stations. It also will enable delivery, recov-
ory, refucting, and copair of satellites. It
also may bea test bed for laser wezpoas. A
space tug, if perfected, would assist the
space station and shuttle and transler
satellites between high and Jow orbits far
Servising.

A Military Space Plane, A spacoeraft is
being developed for a mission we cannot yet

‘delermince, but is likely to include recon-

naissance-and satellite inspection roles,

Heary-Lift Lagnck Vebicle (HLLV), Curreat
Soviet space laench vehicles arc limited to
placing about 20,000 kg in low orbit, The new
Saturn Y-class HL. LY booster will be capable
of Hfting ay Jeast 100,000 kg into low orbic

i-16
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Tabie -6
Possibie New Soviet Space-Rolated
Developments in the 1990s
System Likefikood

of Testing

by the Year 2000
Radar imaging Moderate-bigh
Large aircrzft detcction Moderate
Suabmarine detettion Uncertain :
Submarine laser communications Moderate
Advanced eémmunications satellite High
Space power station Very low »
Geosynchronous space station Love-noderatcs
Larpe space siztion High ¥
Manned lunar base Lows
‘Manncd orbital Mars mission Moderale ¢
Grasynchronaus lascr ASAT Modcrate-high ¥
Space-based laser BMD Low-moderate
Space-based jammer Low ' '
Ground-bazed radiofrequency ASAT Moderale
weapon
Space-based radioficquency ASAT Very low
weapan
High-sltitude conventional arbital Very low
jmicrceptor
Offensive space-lo-space missiles ‘Low
Delensive space-1g-5pace missiles Moderate

" ot manned plaiforms

Space mincy Yery low
Space-based particle beam ASAT weapon  Low
Spacc-based ground-impact wespon Law

A We have considerable nncertainty in many of these judpments.
Among the criteria considered in making these judgments were: (1)
the avatiability of necessary 1echnologies elsewhere that could be
atquired by the USSR; (2) demonstration of similar 1cchnologies by
the USSR, {3) concepts observed in Sovict research publications; [4)
a project identificd or assdeiated with 2 design bureaw; {5} componant
esting reported; and (6] perccived requirements. These estimates do
niot prejudge the cffectiveness of the systems should they complete
Lhe developmental process and be depioyed.

¥ Likelthood of fuli-scalesystem.

¢ Likelihood of mission.

L 1
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CHAPTER il

SOVIET SPACE SYSTEMS

L. Clear distinctions between Soviet military dad
civil space systems are not always possible because
some systems perferm both military and nonmilitary
functions. In figure [{1-1 all of the currently operation-
al Saviet space systems are categorized according ta
their mission and function. Those space systems that

pecform a purely military function now account for
about 70 percent of the annual launches. The aumber
of missions fulfilling a dual military-civil function has
grawn steadily since the edtly 1970s and now accounts
for more than 20 percent of annual launches. The
number of missions of a scientific nature continues to

Figure I1I-1
Soviet Spacecreft Categories

: £
Civil/ Scientific

-

Astron seientific satellites - - - 7 ¢ o
Armeteur radio satellites . - T
Prognoz scleatific satellites
Biologital satetlites " -*-
Other scicatific satellitesFy:a -«
Lunar and planelary §pa

fic
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Figure HI-2

Comparison of US and Soviet Space Operations
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'dwindle with less than 10 percent of the znoual

lzunches falling in this category. In 1982 there were
none.

2. The USSR currently maintains about 110 active
satellites in-orbit, providing communications, intelli-
gence, warning, targeting, weather, mapping, naviga-

tion, and other types of support to 2 variety of users.

This is approximately the same number of active
satellites that the United States maintains in orbit, bat
the mix is quite different. Figure III-2 illustrates

these differences, which are- subdivided into nine

major categories and presented both in terms of
satellites launched and satellites in orbit.

8. There are severzl reasons for the large differ-
ence between the annual launch rates of the United
States and the USSR. First, Soviet satellites are rela-
tively short lived, with most failing within two years,
while US satellites routinely obtain lifetimes of seven
years or more. Second, the Soviets have not made

‘extensive use of geosynchrooous orbit. (See table Ili-

1.) instead, the Soviets have relied on systems or
networks of low-altitude satellites (as illustrated in
table II-8 in chapter II}. This, coupled with the short
lifetime, results in most of the annual lauriches being
for replenishment of these networks. Finally, almost
one-third of all Soviet launches are photegraphic
reconnaissance missions, which are of short duration
{13 to 49 days),

4. Although we believe that our knowledge of the
technical characteristics, performiarice, and uses of
most current Soviet systems is adequate, the time
required for us to define and assess new systems has

int:rqase'd E

.

-Reiiub'ility, Productivity, and Obstacles

5. During ‘the past decade most Soviet satellites
have been reasonably successful in achieving designed
operational criteriz. The less successful systems have
been the more complex launch detection, ASAT,
electronics intelligence (ELINT), ocean reconnais-
sance, and high-altitude communications satellites.
These satellites have very demanding operational re-
quirements. The failures are due to a wide range of
technical problems, but generally reflect difficulty in
translating systern designs into.reliable devices.

N
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8. Although the goal of improving the design life
from two to three years does not seem impressive by
1S standards (US satellites average seven te 10 years in
operation), it would be a significant improvement for
the Soviets. The satellite systemns that would benefit
meost by improving design life are these at geosynchro-
nous orbit, because launch vehicle and satellite costs
for such systems are high. Curremtly, Soviet geosyn-
chronous satellites seldom achieve more than 18
months of useful life. Doubling this lifetime to 36
months would reduce replenishment costs by half. We
expect the Soviets will achieve this goal by the late
1980s.

Imagery Collection

9. Photographic reconnaissance satellites are by far
the most frequently launched satellites in the Soviet
space program, accounting for zbout one-third of all
Soviet spacecraft launched each year. This high launch

rate is the result of using techmically limited space

systems. to fulfil] an apparent operational requirement
for a nearly continuous photographic capability. Early
Soviet photographic reconnaissance systems used space
vehicles originally designed as manned spacecralt that
were too heavy to be placed into Sun-synchronous
orbits. Also, most of these satellites were hattery
powered. As a result, missions are of short duration
{about 14 days) and are limited to orbits in which
lighting conditions remain favorable for only Limnited
periods of time. Further, poor Him technology has
restricted the total capability of Soviet photoreconnais-
sance satellites. However, more recent Soviet photore-
connaissance satellites have begn developed with solar
panels and have demonstrated mission durations of 49

_days. Acquisition of advanced photoreconnaissance
© film technology could permit the Soviets to extend

their film-based reconnaissance missions. Also, orbital

. maneuvers now allow for maintenance of: favorable

Rmoumen AT m‘mmmmms
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lighting conditions. There are no Soviet systems with

long mission durations and timely delivery of data &

comparable with the US KH-11, which i in orbit
continually and transmits imagery
on 2 pear-real-time basis.c

) j An operational
system of this type could be ready by 1987.

10. To gain more timely data, on occasion several
photoreconnaissance satellites have been launched
within short periods of time. For example, during the
18973 Middle East war, the Soviets launched seven
photoreconnaissance satellites in 24 days and deorbit-
ed most of them zbout six days.after launch, Multiple
launches within short perieds are possible with 2
limited number of [aunchpads because systems have
been developed with short on-pad times Spacecraft
are fueled and mated to the booster in a horizontal
position, and subsystems are checked out in buildings
located near the launch sites. The mated booster and
spacecraft are. then taken to the launch site and
erected; the booster is fueled znd the vehicle is
laznched in 2s short a time as four hours after leaving
the checkout building. In one case (1962) only one day
‘was Tequired to prepare the launchpad for a second
launch. This is the minimum time yet observed.

1L. Table 11I-2 lists the Soviet photoreconnaissanice
satellite systems and their major capabilities. The
mainstays of the Saviet space program are the second-
generation, high-resolution system and the medium-
resolution system. The second-generation, high-resolu-
tion system is the first to make operational use of film

Ecapsul'es and solar panels to increase mission duration.

-4

b

The best resclution of this- system is estimated
to be 0. meterl:

The mcdmm-rmoluhon system
has replaced the low-rmlut'.on system last launched in
1979. However, the limited number of high-orbit (400
kilomieters), medium-resolution. missions does not pro-
vide coverage comparable with that obtained with the
low-resolution system, Thus, coverage provided by the
medium-resolution system probably is being supple-
mented with data from Earth resourées phatographic
satellites and Salyut space stations.
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12. The second-generation, high-resolution photo-

- reconnalssance satellite is the mainstay of Soviet spot-

" ting missions. The medium-resohition photoreconnais-

[

sance system, when operated at Jow altitudes (about

230 kilometers), also has a spotting capability. Use of
these two systems allows improved resalution photog-
riphy by the second-generation, high-resolution sys-
tem and coverage of larger areas, at reduced resolu-
tion, by the medium-resolution system. This improved
coverage, however, is achieved at the expense of
climinating stereo coverage, which was provided only
by the first-generation, high-resolution system. We
expert to see a mix of the current Soviet photorecon-
naissance satellite systems for the next several years.
Evolutionary improvements in photographic quality
also are expected to continve. Film return capsules
may be introduced on additional systems to. further
incresse mission lifetimes. However, we expect that
the capability to quickly orhit short-duration missions
will be maintained.

("

3 detector.

-5

We believe that the critical technologies—large
arrays. of electro-optic sensors and wide band, high
data rate transmission links—for a real-time imagery
system already have been developed. We believe the
purpose of the first Soviet real-time systern will be for
indications arid warning 2nd crisis monitoring. Qur
assessment of Soviet technology Jeads us to conclude
that such a medium-resolution system would have a 2-
to 4-meter ground sample distance.™ This resolution is
adequate to monitor targets, such as airfields, staging
areas, and ports.

14. In late 1982, a possible precursor to a near-real-
time electro-optical imaging systern was put into orbit.
Cosmos 1426 remained in orbit for 67 days and was
deorbited and probably intertionally destraved.l:-

* Ground sample dislanee is the ground arez sampled by a single
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15, The development of a nearsrezl-time, electro-
optical imaging system will provide s major improve-
ment in the timeliness of satellite imagery data, We
expect that a network of operational data relay satel-

 lites (either Potok or Satellite Data Relay System) will
be available by 1985 or 1986 to suppert imaging
satellites. We believe that two versions. of an electro-
optical imaging system will be deployed. A medium-
resolution system will most likely be deployed first in
1986-87; with a high-resolution system following with-
in a few vears. A full network of two to four imaging
satellites could be established by the latc 1980s{”

]

Radar Imaging

18. A radar-imaging system could augment the
USSR's photoreconnalssance satellite systems by ob-
tainipg images in all types of weather and lighting
conditions. A space-based symthetic apertuwre radar
{SAR) is the most likely means for providing this
capability. The Soviets have conducted research and
development (R&D) Hights of SARs on aircraft for
nonacoustic antisubmarine warfare (ASW) research
since 1971[

If a SAR is tested on
the current Soviet Venus raday mapping mission, it
could significantly further the development of a radar-
imaging reconnaissance satellite. A eritical techriclogy
" that will influence development of 2 radar-imaging
system and should be available to the Soviets in the
'mid-1980s is onboard specialized signal and data
. processing, On the basis of our view of their perceived

- needs, we believe there is an even chance the Soviets

will decide to develop a space-based radarimaging

. e ———— REPRODUCEDATTHENATIONALARCHIVES L e
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system and a moderate-to-high likelihood of prototype
testing at some time in the 1990s Orbital flight tests
may be possible by the mid-1990s. A system that used
ground-based processing instead could be available
several years earlier.

ELINT Reconnaissance

17. The Soviets have two types of satellites that
perform ELINT reconnaissance—the second-genera-
tion and'the third-generation ELINT sztellile‘s.t

18

]

18. The current ELINT satellite systems appear to
adequately meet the Soviet requirements for land- and
sea-based radar reconnatssance and radar order of
battle. The most recent type of Soviet ELINT satellite
was introduced in 1970. We expect cither an im-
proved ELINT satellite to be infroduced in the mid-
19805 or a new generation in the late 1980s or early
1980s. The requirements for such a satellite would
most likely include continuous coverage, real-time
transmission, and tactical land battle stip_pdr‘t.c

]

20. The technology necessary to develop 2 high-
altitude ELINT collection system is zlready available
to the USSR, but we have ne direct evidence that they
intend to do so. Activity possibly related to such a
development includes work on large spaceberne

-4
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‘antennas (the 10-meter-diameter antenna deployed on
Salyut 6, for example, was developed under military
sponsorship). Large high-gain antennas are required on
high-altitude collection satellites to provide sensitivity
. for the detection of low-power signals radiated from
emitiers on the Earth's surface.
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lites would be useful just before hostilities and a5 -
hostilities begin. We expect the Soviets to attempt to
complete a full EORSAT/RORSAT network with
launches by SL-11s in 3 matter of days.

95, The EORSAT is a specialized ELINT satellite R

Naval Targeting and Surveillance ]

23. The Soviets have two types of satellites in this 96, The accuracy of the EORSAT targeting data is |
category, the ELINT ocean reconnaissance satellite  generally sufficient for the assocmled antiship missiles
(EORSAT) and the radar ccexzn reconnaissance satellite IThe probability of

l{EORSAT), which can detect and locate surface ships  datection va.ﬁesc

Flight-testing began in 1967 for the RORSAT and in

1974 for the EORSAT. Both systems probably became j&bout 20 Soviet E1
operational by at least 1930. The Soviets often keep

crie satellite of each type in orbit. The maximum
number in orbit has been two for each type, and on ¥

oeeasion there haye been gaps of several months with
no RORSATs or EORSAT:s in orbit. These two types of I

satellites are primarily wartime and crisis weapon —— B
targeting.systenuE ’

) lfor use against air- :
craft carriers and naval battle groups. The required
coverage for nearly continuous targeting-and the dem-
onstrated orbital spacing indicate that prior to hestil-
ities the Soviets will attempt to expand the satellites

_netwarks to four EORSATSs and sevén RORSAT:.

© 24, Both the RORSAT and EORSAT have short
average lifetimes—two and four months, respectively.
However, this may not be a significant limitation to
their wartime targeting mission. The Soviets probably
recognize that these satellites are vulnerable and

would be short lived once hestilities began. The satel-

[ ]
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naval combatants curreatly are configured to receive
the EORSAT data. Major limitations of the EORSAT
systemn inciude;

£ g

— Cannot detect ships using EMCOMN.

— Excessive time required for a single sateliite to

revisit the same targets——six to 14 hours at

northern latitudes and about 28 hours at the

equator. A network of at least four EORSATS is

required to pravide continuous targeting data— <&

that is, no moare than two hours old—at high
latitudes. Such a network is not expected in
peacetime, but may be launched in 2 orisis.

E A

& .

77. We believe the EORSAT will continue to be,

used for the next several years. We project changes in
the system may be introduced, ircluding improved
receiver sensitivity, extended radiofrequency coves-
age, and improved locating capabilities. Improvemants
in the EORSAT program will include fitting out mare
Soviet naval combatants to receive the collected data
directly and increasing satellite lifetime.

28. IThe Soviets probably will maintain up to two
EORSATS in orbit during peacetime. Peacetime fune-

" tions of the EORSATs consist of ocean reconnaissance,

detecting and locating naval targety, and transmitting
the targeting data in real-time to Soviet submarines
and ships for training during antiship missile firings
and simulation exercises.

23, The EORSAT system is designed to operate in
conjunction with the RORSAT. The RORSAT uses a
tradar capable of detecting and locating ships of de-
stroyer class and larger. Soviet RORSAT satellites are
lzunched by the SL-11 into circular orbits: 260 km
above the Earth. After a mission is terminated, 2
segment of the spacecraft containing a small nuclear
reactor for generating clectric power is separated and
boosted into a higher (900 km) orbit, where it should
remain for 500 to 1,000 years, allowing time for decay
of the radicactive fuel.

81, The RORSAT system, like the EORSAT system,
is primarily a weapon targeting system fofusé during
wartime or 2 crisis, In a crisis the Soviets could quickly
launch additicnal EORSAT and RORSAT satellites. A
network of saven RORSATs and four EQRSATSs could
vrovide targeting data about every two houfy in the
50- to 70-degree latitude region (see figure III-3).
Targeting data more than two hours old are usually too
inaccurate for targeting solotions. The Soviets have
had as many as two RORSATs in orbit during peace-
time. {See chapter IV for a discussion of augmentation
arid replacement options epen to the Soviets.)

8%, Major advantages and capabilities of the
RORSAT system include:

———
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The RORSAT systemn also has some maior Jimitations,
including:
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33. The RORSAT has experienced numerous on-
board system failures, The [ailures have been due to
various causes. The Soviets suffered a serious setback
in January 1978 when Cosmos 954, including its

nuelear reactor, made an unintentionzl reentry, secat-
tering radicactive debris in Canada's Northwest Terri-
tory. The resultinig adverse world reaction to the use of
nuclear power sources in space led to deliberations in
the UN OQuter Space Subcommittees. A majority of
nations supported regulations for the use of nuclear
power sources, including a ban on their use in low
Earth otbits. Despite these reactions, ancther RORSAT
was launched in April 1980, after a 27-month stand-
dewn. The long hiatus was undoubtedly to allow time
for necessary technical modifications. Since the Cos-
mos 954 incident, all RORSATs have had a backup
system, which was described in Soviet reports to the
United Nations. Fifty minutes after separation, the
nuelear reactor core probably is ejected, normally in
high storage orbit. If the primary disposal method of
separating the reactor core and boesting it to higher
orbit fails, the backup design calls for ejecting the core
from the casing while still at low orbit. This enhances
the likelihood that the radicactive material will bum
up during reentry. That is what we believe happened
to Cosmos 1402, The main body reentered in January
1883, and the reactor core was probably destroyed
during reentry in February 1983,

m-10
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Figure II1-5
Requirements To Achiéve Adequate Target Coverage,
EORSAT and RORSAT*

Revisit Times at Various Latitudes (Howrs)

0° . l0® 20 30° 40
1 EORSAT 28 24 2 20 16
2 EORSATs 14 12 12 10 8
4 EORSATs 7 [ ] 5 4
1 RORSAT 56 54 52 46 40
2 RORSATs 28 27 26 23 20
4 RORSAT: 14 14 13 12 10
7 RORSAT: -8 2 7 7 [
| EORSAT 19 17 16 14 11
and 1 RORSAT
2 EORSATSs 9 8 8 7 6
and 2 RORSATs
4 EORSATs 5 4 4 4 23
and 4 RORSATs
4 EORSATs 4 3 3 3 2.4
2nd T RORSAT:
» Adequate coverage is based on revisit times of {wb bours or Jess.
Location dats more than two bouts old arc usually considered too. Adequate target coverage
inaceurilc for fargeling.
S

Area e'twe 50 and 70 eg'eNor(h Lamde
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34. Seven BORSATs were launched betwesn the
Cosmos 954 and Cosmos 1402 incidents, indicating the
Soviets' desire to continug the RORSAT program
despite adverse world reactions. Nuclear reactors are
used on the RORSAT because low orbit complicates
the effective use of large solar arrays. A probable
Soviet goal would be to increase RORSAT lifetime
significantly beyond the 50-day average mission dura-
tion. We believe the system was designed for a much
longer operationa] life, because the quantity of on-
board propellants for orbit maintenance is sufficient
for mission durations of about 210 days and the
nuclear reactor power supply should last at least a

‘year. We expect the RORSAT will evolve into a new

generation of space-based radar systems, Although we
have no evidence of such z system, we believe an
advanced RORSAT will be deployed by the late 1980s
that will be able to operate in adverse weather condi-
tions and may be less susceptible to jamming and
electronic countermeasures.

éubmurine Detaction

.

Data collécted by the various
imaging and 2dvanced nonimaging space systems will

 add to the knowledge of the feasibility of detecting

surface effects produced by ships and submerged
submarines.

3.6.[_-

\ Future Soviet Ligh-
service networks of
sonabueys. for submarine detection. But, to provide
useful, real-time data directly to a user, the satellite
would require an onboard signal processor. We are
uncertain whether such a capability could be achieved
in the next 10 years.

37. We have limited knowledge of the precise

nature and degree of success of the Soviet submarine _

detaction program. |

C j Therefore, we cannot stale with confi-
dence (KT they have not had some success in their
research. We cannot judge whether the Soviets will
achieve a technological breakthrough in remote sens-
ing of submarine-generated effects during the next 10
years. Even if such 2 breakthrough were to occur, we
do not believe, in view of the operational consider-
ations 2nd the length of time needed for full system
deployment, that there is a realistic possibility that the
Soviets, during the next 10 years, will have 2 system
that could simultaneously track a substantial fraction
of the US nuclear-powered ballistic missile submarine
{SSBN} farce. We are more uncertain, and heace more
concerned, about the capabilities that could potential-
ly be realized and deployed in the mid-te-late 18905,

38. An alternative view ® is that the preceding text
understates our knowledge of the extent of the Soviet

. research program to detect submarines from sna_ee[:

Further, the holder of this view believes the Soviets
have not had significant success in these techniques
and are unlikely to achieve a technological break-
through in remote sensing of submarine-generated
effects during the next 10 vears. The holder of this
view believes that the US Navy's understanding of the
basic phenomenology of submarine detection is suffi-
ciently advanced to support the conclusion that an
effective broad area search and detection capability

will not emerge from Soviet R&D activity during the.

next decade. For many years the 1S Navy has had an
intensive R&D program in submarine detection. One
of the objectives of this program has been to examine
the detectability of submarines by sensors utilizing the
same procedures observed in Soviet RAD activity.
None of these sensors has shown an adequate detection
performance to be able to have a significant impact on
Soviet ASW capabilities for broad area search. The US
Navy continues to examine extensively phenomena
that might permit the detection of submarines. So far,
there are no phenomena known to the U§ Navy that
could be exploited by the Soviet Union to develop an
operationally significant detection capability against
US SSBNs within the foreseeable future.

4 The halder of this olew 4 the Dirsetor of Natal Intelligence,
Department of the Naoy.

~
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Wamlﬁg cmd Aﬂack Assessment

89. The’ Soviet launch detection satellite (LDS) sys-
tem currently provides continuous, reai-time coverage
;of the US ICBM fields. -Such coverage is being
_ achieved by eight satelhts in appropriate semisynch-
. onous orbital positions. We expect a nine-satellite
LDS system will be completed during 1983, providing
continuous redundant coverage. Operational satellites
can detect both isolated and massive launches of US
ICBMs and can provide about 30 minutes’ warning

. before impact. We believe they can also provide
~ limited attack assessment information. These satellites

-are not intended, nor can they be effectively used, to
.provide coverage of submarine patro| areas. (See fig-
ure II1-6.)

< 3l

12




=

l‘ii‘-u‘ﬁjqrmm el e A ._,‘_"-;.,‘_...'.._.J.._..'-Iﬂ. -

—

44. The Soviels experienced reliability problems
early in the LDS program (see figure II-7), but they
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finslly achieved zn initial opeérational eapability of
five satellites in March 1981. One satellite failed two
months later, howevér, and the network did not regain
operational status until March 1982, Reliability prob-
lems now appear to have been [argely corrected.

=

46. We believe the Soviets also will develop a new
systemn of satellites so provide coverage of the launch
areas of long-range SLBMs. Deployment of such a
system can increase Soviet warning time of SLBM
attack by up to 15 to 20 rainutes, depending on the
location of the $SBNs. It could probably also provide
coverage of launches of land-based bellistic missiles
from Europe and Asia. Soviet development of an
SLBM (submarine-launched ballistic missile} detection
system may be in advanced stages, and we expect
initial flight tests in 1984, Full operational capability is
expected by 1990:

— New construction at the current LDS ground
station may be related to the development of 2
geosynchronous launch detection system possi-
by including the capability for SLBM launch
detection. E

3

— Soviet filings with the Internztional Frequency
Hegistration Board {IFRB) call for a four-satellite
network of géostationary satellites called Prog-
noz. The stated use for the satellites in the
Prognoz network—the study of atmespheric
processes, the state of the world’s oceans, and
natural résources—is sufficiently vague that it
could have a military mission. The westernmost
satellite in the Prognoz netwark will be posi-
tioned at 24 deprees west, the same position
occupied by the only Soviet developmental LDS
placed in geosynchronous orbit in 1975 and now

ROC un-l .\TTHE mﬂmm
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inactive, It can cover all of the Atlantic and some
of the Indian Qcean. The easternmost satellite
{80 degrees east) will allow the coverage of almaost
all the Eastern Hemisphere ocean aress, includ-
ing the Indian Ocean and part -of the Pacific
Ocean, from which western SLBMs, including
the Trident C-4, could be launched at European
USSR targets. C

Further, according to the
filings, these geosynchronous positions are to be
filled by the end of 1984, coineident with the
completion of the construction at the LDS
ground site, )

Nuclear Detection

47. We have not identified a Soviet satellite that
provides data on puclear events, However, all Soviet
satellites in synchronous and semisynchronous. orbits
provide extensive coverage of the Earth's surface.
Other possible candidates are scientific satellites that
sre placed inte highly elliptic orbits {five times syn-
chronous). According to Soviet open sources, these
satellites collect data on solar radiztion to improve the
forecasting of the effects of solar proten flares. How-
ever, scientific papers associated with this satellite
program have addressed nuclear detection from space,

inferring that solar forecasting satellites may have a

secondary mission of nuclear detection.-

Alrcraft Surveillance

48. We believe the Soviets will perceive a need to
detect and locate US aircraft in flight oven certain
eritical routes sround the world This need could
potentially be satisfied by advanced spate systems
using nomimaging IR er real aperture radar sensors.
Although the detection of very small vehicles such as
cruise missiles will most likely not be possible for some
lime, overhead detection of large aircraft; such as
bombers and crvise missile carriers, will soon be a

. technological possibility for the Soviets.

49. Soviet experience with space-based real aper-
ture radars extends back to the first RORSAT in 1971

The development of sufficiently large antennas that .

can be properly deployed in space appears to be a
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critical technology for a space-based radar for detect-
ing aircraft. A [0-meter-diameter, 2-GHz antenna was
tested in 1979 on Salyut 6. However, further develop-
ment and testing would be réquired before an antenna

of sufficient size or accurate shape could be obtained

for this mission. We believe a 10-meter-diameter, 6- to
9-CHz antenna, or an equivalently larger antenna
operating at a lower frequency (30 meters at 2 GHz),
could be tested, probably on a manned space station,
before 1985 and would be a major step toward
acquiring the required technology.

50. An operating systein of spice-based radars for
aircraft detection would require several satellites. It
could take one of several forms because factors such as
radiated power, search rate, detection range, and area
to be covered must be considered. An example of a
coriceptualized system is three utellites in elliptical
7,000-km polar orbits that could provide contiriuous
coverage of the northern polar area.

51. A space-based infrared system capable of per-
forming this task would probably operate in the far
infrared region (8 to 14 microns) and would be based
on detecting the temperature difference between the
aireraft and the Earth background. This type of
detection requires that the sensors be small encugh
that the aircraft would occupy a significant amount of
the area covered by each element. To provide continu-
ous coverage of & significant ares on the Earth requires

a large number of small sensor elements {on the order

of 100 million elements),

52. For both systems the communications ok is the
key to the operational capability of the surveillince
system, The link between ground station and sensor
satellites should permit the operator at the ground site
to have direct access to satellites at all times, There-

* fore, satellite-to-satellite data relay is mandatory for

any low-orbit system.

53. Two methods of processing the sensor return
signals are possible: on board the satellite or at a
central ground site in the USSR. Both methods have
difficulties associated with them:

— Onboard processing requires the development of

. a minicomputer larger than that currently used -

l-14
~Fop-Eeered

and a spece-related processing capability for
handling extremely large amounts of data. How-
ever, having a signal processor on board the
spacecraft would permit the real-time transmis-
sion of target data directly to the user. It also
allows for 2 much narrower bandwidth for the
data link (on the order of 1 megahertz versus 100
MHz) as compared with the method for central
ground-site processing. Having the signal proc-
essing performed on the satellite also has the
potential of achieving a higher level of ECCM
{electronic counter-countermeasure) capability
for the downlink. Conceivably, onboard process-

ing of the raw sensor data could enable the target i

location data to be transmitted from the space-
craft to an Airborne Waming and Control Sys-
tem (AWACS) or interceptor aircraft without
going through the ground station.

— ¥or ground-based processing, the riw sensor &

data would most likely be digitized on board and
then transmitted to the ground site in real time
via direct data link when the surveillance satel-
lite is within view of the site or via satellite-to-
satellite relay data link when the surveillance
satellite Is out of view. Although the ground-site
processing approach requires the least hardware
in the spacecraft, it does demand a very wide
bandwidth for the downlink. A downlink band- %
width of up to 200 megabits per second is &
required. )

— The high data requirements in real-time signal £
processing anticipated for space-based sensors &
incorporating moving target indicator, target-
discrimination, signature analysis, and comput-
er-driven control functions will require an on-
board central processor. The requirement can-
not be circumvented by downlink and
ground-based processing. Such ground-based
support would require extremely high data rates
probably not achievable with current digital
circuitry. Soviet integrated circuit technolomy
probably lacks the maturity to provide the high
data rates for sophisticated processing either on
board or for multiplexed downlinks.

54. The required technelogy level will be difficult

for the USSR to achieve and success will depend on -
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how well many difficult problems are resolved, in-
cluding weather, detectors, and data processing. We
believe there is a low-to-moderate chance that orbital
flight tests of a space-based radar system will be
conducted in the early-to-middie 1990s and a moder-
ate chance by the vear 2000. We believe it less likely
that ¢ space-based infrared system will be pursued. If
they do eledt to develop an infrared system, a proto-
type could be tested in the mid-1990s."

Communications and Data Relay

55. The USSR is currently increasing its use of
communication satellites for'its military and govern-
ment communications. However, unlike the United
States, it has retained and erhanced its ground-based
high-frequency (HF) communications and has zdded
flexibility and redundancy with its various microwave,
troposcatter, and landline communications systems.
Nevertheless, comsats will increasingly be used to
support intelligence, military, and political activities
during the next 10 to 20 years. The projected develop-
ments will have the dual advantages of significantly
improving the speed, flexibility, and reliability of
command and control and other communications,
while concurrently improving the security of those
communications, '

56. Current and future Soviet comsat systems are
summarized-in table III-4. The USSR currently oper-
ates six comsat systems. Four of these—Molniya 1,
Molniya 3, Statsionar, and Statsionar T *—use satellites.
in high-altitude (semisynchronous and geostationary)
orbits. These satellites use wideband transponder sys-
tems for real-time reception, amplification, and re-
transmittal of communications signals. The other two
cornsat systems—designated ss multiple-payload com-
munications satellites and single-payload communica-
tions satellites—are in low-altitude orbits. These satel-
lites record Soviet comrnunications for transmittal at a

4 The Stitsiomar system (currently utilizing both Raduga and
Gorizont satellites) is to occupy 15 orbital pesitions, The Statsionar T
systern consists of the Ekran lelevision satellite at one orhital
position. & proposed Statsiomar T2 systern may stpplement ar
replace the-current Statsionar T system.

RO TN RS

[

later time (store-dump). With the exception of the
television relay satellites, all existing Soviet comisats are
used extensively and in some cases exclusively to
support the Soviet military and political leadership
and the intelligence services. Proliferation of comsat
capabilities has favored early delivery to those units
with nuclesr weapans or with nuclear weapons release
rasponsibilities.E

]
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Table 1114 .
Cuarrent and Prospective Soviet Comsat Systems

Satellite Sysicm. Number of Satellites  Orbit

in System
Cusrent
Molniya 1 8§ Scmisynchronous
Molniyz 3 4 Semisynchronous
Statsionar 15 Geosynchronous
Statsionar T 1 Geosynchronous
MPCS 16-24 1,500 km circitlar
SPCS 3 800 km circalar
Future
Gals 5)b Geosynchronous
Volna 4 e Geosynchronous

(4)* Geasynclironous
Luch {4)» ‘Geasynchronous
Luch-P (4> Geotynchronous
Statsionar T2 1e Geosynchronous
Potok 3 Geosynchronous
Satcllite data relsy 3 Geosynchronous
system (SDRS)

= The Sovicts have filed for 15 geostationary positions with the [FRI
for their Statsionat system, To date, seven of these positions have
been occupied by two different types of sateffites (four Raduga
satclfites xnd 3 Gorizon! satellites).

{i--18
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Figure I[1-8
Soviel Mobile Comimurications Satellite Terminals
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67. The USSR is actively pursuing a comprehensive
program for geostatiomary communications Systems
that could include satellites that serve more than one
communications network, intersatellite crosslinking,
and laser communications links. Four communications
systems are being developed: Volna, Gals, Luch, and
Luch-P. These systems may be colocated on satellites
in the Statsionar system. Figure III-9 compares the
orbital positions of satellites in the current and
planned geosynchronous communications systems, We
believe that one way the Soviets will meet the require-

~ments of these new systems will be through the use of
“hybrid” satellites—that is, satsllites that carry tran-
spanders for tmore than one communieation network.
The first hybrid satellite, Gorizont 5 launched in
March 1982, carries Statsionar C-band {4 to 8 GHz),
Volna L-band {1 to 2 GHz)} and Luch X-band {11 to'14
GHz) transponders.

68. We project that a system of four hybrid com-
munications satellites carrving transponders for the
Statsionar, Volna, and Luch systems will support
civilian users primarily although they will carry both
civilian and military communications, Transponders
of the even-numbered positions of the Volna system
are to be used with alr- and sea-mobile terminals while
transponders of the Luch system are te be used far
telephone, telegraph, TV, and radio transmissions.

o e REPRODNICED A THEHATVINAL ARCHIVES,
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‘69, The proposed geostationary iocati_olm and allo-
cated frequencies further suggest that transponders of

_ the Statsioviar, Gab, Luch-P, and Volna (odd-num-

bered positiens only) networks may be combined on
single hybrid satellites to form a six-satellite multiple-
band communications. systemn with near worldwide
coverage for government and military command and
control communicitions. The frequeéncies to bie used in
the Gals network (8 GHz uplink/7 GHz downlink) are
internationally recognized for milltary communica-
tions satellites. Satellites with Gals transponders will
have both global and regionzl beams. In additien,
Soviet [ilings indicate that two satellites will have spot
beamn capabilities directed at regions in the North
Atlantic and North Pacific suggesting naval roles.

70. We expect the entire Statsionar, Gals, Volna,
Luch, 2nd Luch-P eommunications satellite systems to
be completed by the late 1980s. Although the Soviets
have filed for more than 40 network positions {see
figure I11-9), we believe they could meet these require-
ments with 25 few as 14 satellites carrying hybrid
payloads. As the new comsat systems become apera-
tional, we expect some of the current satellites in the
Molniya 1 and pessibly the Molniyz 8 systems to be
phased dut.

71. In addition to the comisat networks, we believe a
three-satellite Potok data transmission satellite system
and a three-satellite satellite data rclay system (SORS)
will be established in geostationary orbits during the
mid-to-late 1980s. The Potok system is designed to
transmit digita]l information between central Earth
stations and peripheral Earth stations. The purpose of
the Potok system remains uncléar but may include
military missions. SDRS is designed to relay data from
low-orbiting satellites, including the manned Salyut
type, to Edrth terminals near Gus "Khrestalnyy in the
western USSR and near Nikolaevsk-na-Amure in the
eastern USSR, Such a system. will greatly imiprove the
real-time control of low-orbiting satellites and their
timely transmission of data. Potentisl applications
include the real-time tisnsmission of data from low-
orbiting intelligence collectors, timely redirection of
collection activities, and on-demand orbit adjustments
of low orbiters (for example, to counter a US ASAT
attack).
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Figure II-9
Soviet Geostaiionary Communications Satellite Network

Filing tonal Frequency Registration Board
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“Voinas 9 and 11 have not bown tlisdf offichally with the IFRE.

72, New Soviet comsat systems will use advanced

I cations with higher data capacities to an increasing
communications technologies that will result in the

number of users. By 1990, lasers will be used experi-

. capability to relay billions of bits of data per second by
the early 1990s. Also, spread spectrum signals will
provide better antilam and anti-intercept protection.
These advances will provide more relizble communi-

mentally for intersatellite relay and possibly with
other comsat systems to achieve even greater band-
width and communications sécurity. In the early-to-
middle 19905 we believe an advanced Soviet commu-
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nications satellite system will be put into erbit and
operate at high frequenties, up to 30 CHz, and will
have increased capacities over current systems. These
systems could support the expanding tmanned space
programs and real-time sensor satellites:

73. Soviet satellite communications research has
included efforts to develop a satellite-to-submarine
laser communications link. The research was initiated
about 14 years ago and involves experimentation with
2 blue-green laser that ean be used to communicate
with submerged submarims.E

A
laser communications link would be zble to hﬂle
extremely broadband, short-duration signals. Such a
system could enhance the security and survivability of
SSBNs on patrol. There is a moderate likeltheod that
testing of laser communications components will take
place in space in the mid-te-late 1980s, perhaps an
board a manned space station. If tests are successful
and sufficient resources are committed, a small nat-
work of laser satellite-to-submarine commiunications
satellites could be operational as early as the mid-
1990s.

Navigation

"74. Development of naval support satellite
(NAVSAT) systems began in the mid-1860s to provide
Soviet naval forces with accurate and timely naviga-

tion signal_s[

A |

75. The second-generation syster, NAVSAT 2, con-
sists of six satellites in near Eacth orhitsE

A

76. In July 1982 a NAVSAT 3 equipped with two
special radio transponders for relaying distress signals
from ships and aircraft was placed into orbit, as part of
the joint US, Soviet, Canadian, and Freach COSPAS-
SARSAT program. This program was first publicized
in June 1980 when the Soviets submitted their contri-
bution for the jeint project to the IFRAB. The Soviel
praject is administered by the Ministry of the Mer-
chant Flent and utilizes three ground stations in the
Soviet Union to process the signals transponded by the
satellites. The location aceuracy for emergency trans
mitters is reportedly within 2 kilometers.

77. In early 1982 the Soviets filed with the IFKEB for
a Global Navigation Satellite. System -(GLONASS).
These filings indicate that the GLONASS netwark is
designed for worldwide atreraft radio davigation It
will have nine to 12 satellites that will be positioned in
three orbital planes with three to four satellites in each
plane for positional accuracies possibly within 30
meters. In many respects GLONASS appears similar to
the US Global Positioning System (GPS) currently:
being established. If, as announced, the nine- to 12-
satellite system is developed, it will lack a three-
dimensional {latitude, longitude, and altitude) position-
fix capability. Such 2 capahility exists with the US GPS
system and would require an 18- to 24-satellite net-

_wark with the Soviet design.

78. A GLONASS prototype was launched in Octo-
ber 1882, when a single SL-12 Proton vehicle was used
to launch three satellites in the Cosmos series into
arbits very similar to these indicated in the filings for

-23
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GLONASS. Soviet announcements further indicated
that these satellites were intended to develop “equip-
raent of a space navigation system ... to locate civil
avigtion planes and merchant marine and fishing
ships.™ We believe that, if tests are satistactory, an
operational network of nine satellites (three satellites in

three planes) will be established by 1986.

=

80. The US TRANSIT navigation satellite system is
currently used by Soviet ships and aireraft to supple-
ment their own Doppler navigation satellites, We
expect continued Soviet procurement of Western re-
celvers, so that Soviet ships and aircraft can use both
GLONASS and GPS for navigation.

Mapping, Charting, and Geodesy

81. Accurate maps, charts, and Earth gravitational
models are required for a variety of military missions,
including precise targeting information for ballistic
misslles. Soviet use of space systems for such purposes
began in the 1960s when geodetic and photographic-
geophysical (PHOTOGEQ) satellites were developed
to improve the targeting data for strategic missile
forces,

89, Geodetic satellites were used to develop and
refine geodetic and gravitational models of the Earth. &
These satellites were first launched in 1968 and con- i
tinued to be launched at a rate.of about two per year :
until 1978..[:

B
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Meteorological

87. Meteor 2 satellites provide meteorglogical data
both for civil weather forecasting and military sup-
port. Probable military functions inelude scheduling
and routing aircraft and ships, executing force move-
ments, scheduling tests of optical devices that prepa-
gate through the atmosphere, such as lasers, and
scheduling other operations and exercises, Another
possible use includes support for Soviet photerecon-
naissance satellite targeting. The Meteor 2 system is
operational, with two to four active satellites typically
in orbit. Normally, two satellites are used per day. A
two-satellite constellation ean cover all of the Earth's
surface in 24 hours, whereas one satellite would miss
some regions near the Equator. Each satellite carries
visible, near-infrared, and far-infrared scanners that
can provide day and night real-time and recorded
cloud-cover imagery. Each satellite also uses an Auto-
matic Picture Transmission (APT) link, the same as
that used by US weather satellites.

88. Eventually, a three-tier meteorological satellite
system will be developed consisting of a low-altitude
. manned space station, medium-altitude satellites (the
current Mcteor 2 series), and a system of geostationary
satellites. The manned space station will probably
include semsors for collecting meteorological data
which differs from that provided by unmanned satel-
lite sensors. The Geostationary Operational Meteoro-
logical Satellite (GOMS} originally was scheduled for
launch in 1978 in support of the Global Atmaspherie
Research Program, but was delaved because of techni-
cal problems. We expect a launch in 1883-85. COMS

will be positioned over the Equator at 76 degrees east

and will provide visible and far-infrared cloud-cover

imagery every half hour. Soviet planners will thus

have ageess to more timely cloud-cover data over the

Indian Ocean and most of Europe, Afriea, and Asia
than are provided by the Meteor Zs, which typically
pass within range of a given location every six hours.
GOMS also will reportedly relay Meteor 2 cloud-cover
imagery, either directly or through other APT-
equipped stations, This will allow reception in the
Soviet' Union. of real-time or near-real-time cloud-
cover dats over 3 larger portion of the Earth than
could be achieved by either the Meteor 2 or GOMS
systems independently. This eapability would be use-
ful for optimizing the use of Soviet photoreconnais-
sange satellites.

Calibration
89. Radar support satellites (RADSATs) have been
used since the early 1-9_605[_ .

"] Both the RADSAT Is (first
generation) and the RADSAT 2s {(second generation),
which replaced the RADSAT 1s in 1976, have been
used to accomplish this calibration function. E

-
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CHAPTER IV
SPACE SYSTEMS IN WARTIME

1. In addition to the characteristics already de-
scribed, an evaluation of Soviet space systems must

include:
— Augmnentation and replacement.
— Space system defenses.
— Space warfare capabilities.

— Likelihood of interference with US space sys-
tems,

Augmentation and Replacement

9. The USSR currently maintains about 110 active
satellites in orbit. Some indication of the Soviet surge
launch capability was demonstrated in 1982 when 28
space launches were conducted in 56 days, bringing
the number of active satellites to an alltime high of
129. We expect Moscow to rmaintain sbout 110 to 140
satellites active aver the next five to 10 years. Of these,
at Jeast 90 will be in support of military activities, We
believe that some of these satellite systems would be
augmented during crises or prior to war in order to
optimize the RORSAT, EQRSAT, ELINT, METSAT
(meteorological satellite), and pbotoreconnaissance
‘networks. Table IV-1 compares the current Soviet
satellite networks with what we would expect to see
after the networks were augment

L}
“

|Table IV-2 depicts

our estimate of 1993 Soviet space networks in peace-
time and in crisis.

8. The capability to augment or replace satellites is

a function of launch preparation times, pad turn-

around times, surge and replenishment launch rates,

numbers and types of satellites required, and the

survivability of the specialized launch and control
facilities. Current launch and control faeilities are
vulnerable, and we have no evidence of current or

v-1

REPR(TGUGED AT THE NATINAL ARGHIVES.
g TTHE ML N

developmental land-based mobile launch or control
ficilities. We believe, however, that 2- mobile contral
capability using either ships or ground-based mobile
terminals will be developed. A capability to relay
commands to manned spacecraft via ships that receive
the commands from Maoscow already has been demon-
strated. We believe the establishment of a2 mobile
command capability could be zecomplished within the
next few years and would significantly increase the
survivability of space systern ground segments. A
survivable launch capability is more difficult to estab-
lish. Although ballistic missile submarines and ICBMs
in hardened silos could be modified for satellite
launchies, we believe such a capability has not yel been
developed because we have seen no evidence of
teting. As solid-propellant, mobile ICBMs are de-
ployed beginning in the mid-1980s, we believe that an
emergency launch capability for small communica-
tions satellites could be available, possibly -as early as
the late 1980s. A similar system with near-real-time
photoreconnaissance satellites could be available by
the early 1990s if the Soviets are able to davelop a
lightweight photoreconnaissance satellite. However,
the Soviets will continue to depend primarily on thair
ability to augment existing satellite netwarks, in a short
period of time i necessary, using present fixed space
launch facilities prior to the onset of general nuclear
war, when they would presumably be destrayad.

4. The estimated lzunch rate and Jocal storage
capabilities for the current series of Soviet space
launch vehicles (SL.Vs) are described in table IV-3. We
believe these capabilities are adequate to meet Soviet
augmentation requirements of about 40 satellites with-
in a three- to four-week period, The major limiting
factors are the availability of propellant and adequate
crews-for sustained operations.
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Table IV-1 Table [V-2
1983 Augmientation of Soviet Militar Projected 1993 Augmentation of Soviet Milita
- . : ry
Support Satellites in Crisis Support Satellites in Crisis
System 1982 Number of System 1993 Nember af.
Peacelime SatcHites Peacetime Satellites
Confipuration in Crisis « Configuration in Crisis
Pholorcconnaissance Phetorecennaissanse
Medium resolution 1-2 2-4 Elc&:trc!_-oplical high 01 1-2
High resolution . 1 24 resolution
ELINT reconnaitsance Elestro-optical medium 2:3 45
- resolulion
ELINT2 . 1 1-2 . —
ELINT 3 5.6 5.12 ELINT rooansissance
) High-altilude ELINT 4 4-§
EORSAT® (-2 24 —
= - - EORSAT 0-2 2-4
Radar occan reconnaissance  0-2 &7 . -
(RORSAT)* . Radar occan roconnaissapce
Launch detection 9 912 Tmproved RORSAT 02 47
Communications Launch detection .
Molaiys 1 2 812 LDS2 9 92-12
Molniya 3 4 46 Syachsonous LDS 4 4-5
MPCS 12-24 18-24 Communication$ and data relay
SpPCS 3-5 4-6 Molniya 1 4 4
Statsionar 48 510 Statsionar 15 15-20
Mavigation MPCE 18-24 18-24
NAVSAT 2 [ 912 SPCS 3-5 4-6
NAVSAT 3 4 * Potak 3 15
Mcteorological 2 24 SDRS k| 35
Manned: 1 02 Navigation
Totals §7-85 £3-125 MNAYSAT 2 & 9-12
“This column reflects additional paylaads lsunched NAVSAT S s 4
to augment existing systems snd [0 pre-position spares GLONASS 912 12-15
in orbit. . Metcorologicil
» EQRSAT, RORSAT, and ASAT zli use the same
SL-11 launchpads. : Macor2 2 24
GOMS 1 1-3
Manned
Cosmos $29-Lype a-1 - 1-2 .
[: Large space station 1 1
Space plane G-1 2-4
:] Totals 88-107 107-152

5. The demonstrated pad turnaround time for the
$5-6-based systems (S1-3, 4, and -6} is 24 hours.
Propellants for the $5-6-based systemns are loaded
from railcars at the sita into the launch vehicle on the
pad. This may be a constraining factor on the number
of surge launches of 55-6-based systems, as it takes
about 17 propellant railears to service a single SL-4
launch, The maximum number of assembled SS-
6-based systems that can be Housed within the assem-

bly and checkout facilities at Tyuratarn and Plesetsk is
about 42. We are uncertain what the pavload mix may
be because payloads launched by the $$-6-based
systems include ELINT 3, Molniya 1 and 8, HI-RES
(high resolution) 2, MED-RES {medium), LDS, PHO-
TOGEO 2, Progress, Soyuz T, Meteor, and Meteor 2.
Assuming adequate propellants-and sufficient ground
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Table IV.3
Soriet Quick-Launch Capabilities
Launch Number of Estimated Pad Estimated Maximum Estimated Maximum
System Lsunch Pads Turparound Time Storage Capacity » itiz] Launch Ratc®
{per duy)

SL-3. -4, -6 6 24 hours 42 [
SL-8 5 12 hours ' 43 10
SL-It 2 RORSAT/EORSAT:dtoShours 7 61010

ASAT: 2t 3 hours 15 (3
SL-12,-13 4 15 days 3G I per day for 4 days
S5L-14 2 4 19 5 hours B Grolle-

s These figures are the maximum sigrage capacity withoul praviding  sustained operations. The sustained launch ratc probably would be

eoom for hapdling znd proparation of the lauach vehides.

® Thit columa does pot consider constraints on optimal kaunch times
(for example, satellites can only be launched during certain time
windaws toperform, their missions effoctively). The major imiting
factors-zre Lhe svailability of propellant and adsquate crews for

crews are available, we estimate that by using both
ranges six vehicles could be launched on the first day.
Propellant loading time and créw availability will
probably drop the sustzined rate to about three
launches per day.

6. Minimum pad turnaround time for the SL-8 is
assessed at 12 hours. Propellants for the SL-§ are
loaded into the erected launch system from storage
facilities at the launchpad. We believe the maximum
surge capacity for the SL-8 at Kapustin Yar and
‘Plesetsk is 10 launches per day: However, the payload
mix is again uncertain because the SL-8 launches
ELINT 2, NAVSAT, SPCS, and MPCS.

7. The EORSAT and RORSAT share the SL-11°
launch facilities with the ASAT orbital isterceptor.
The minimum required on-pad time for the SL-11-
launched EORSAT and RORSAT is not know:ic

We believe this time could be
reduced to four to five hours. The ASAT requires only
two to three hours to launch{”_

Currently, there are storage

facilities for 22 SL-1T boosters and payloads. We
believe that the majority of these boosters would be
used for ASAT missions.

half of this maximum {auach rats. .

« Target dependent; mazimum of twe launch eppartunitics per day
per target.

4 1985 cagacity,

¢ Judgment uncentain. Litile dats,

§ Facilities at Tyuratam for the SL-12/13 consist
of four launchpads and by 1985 an estimated storage
capacity for about 86 boosters. The §L-12/18 launch
system has a demonstrated pad turnaround of 15 days.
The 51.-12/13 payloads include the Radugs, Gorizont,
and Ekran geostationary comsats; the GLONASS navi-
gation satellite; the Salyut spdce station; and the
Cosmos 929~type spacecraft.

8. The SL-14 [aunch facilities. at Plesetsk are similar
to the SL-11 faeilities -at Tyuratam, but are not
believed to be capable of launching EORSATS, ROR-
SATS, or ASATs. Qur SL~14 data base is not large, but
with the Jaunch facilities available at Plesetsk, includ-
ing the in-pad erector, four and a half hours is
probably a reasonable turnaround time. Third-genera-
tion ELINT satellites and scientific payloads are
launched by the SL-14..

10. Satellites probably will be stored in orbil for use
during a conflict, We have not identified any Soviet
satellites currently: being stored in orbit-.E

] ]In 9. orisis situativn,
when hostilities are likely, the number of satellites in
orbit probably would be increased and augmented.
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over a jong time in an attempt to establish spares
without alerting the encmy.

Space System Defenses

12. We believe current and prospective US anti-
satellite capahilities including the air-launched minia-
ture vehicle (ALMV), electronic warfare (EW) capabil-
ities, and laser weapons will stimulate Soviet measures
to increase satellite systems survivability. Various
measures could be taken to enhance the survivability
of Soviet space assets, including active means (for
example, maneuvering to aveid interception) and pas-
sive means (for example, hardening to protect against
nuclear or laser damage)E
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Space Warfare Capabilities.

28. Current Soviet space warfare capabilities are
limited to an ASAT orbital Interceptor, ground-based
test lasers with probable ASAT capabilities, and the
technological capability to conduet electronic warfare
against space systems. The ABM/Space Defense

: Forces—a component of Yoyska PVO, the Soviet air
defense organization—is responsible for antisatellite .
and antimissile forces: It controls the network of radars
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for ballistie missile detection and. satellite tracking, aper-
ates a large computer center, and controls all -of the
existing antisatellite and antimissile weapon systems.
Table IV-6 describes the Soviet systems with the poten-
tizl for destroying or otherwise intentionally interfering
with US satellite systems,

29, Soviet capabilities to detect and track satellites
include ballistic miissile detection and tracking radars
znd ABM hbattle-management radars for low Earth orbit
(up to 6,000 km), satellite, optical sensors (cimeras,
telescopes, and lasers) for high-altitude satellites, and
SIGINT (ground based) for all altitude regions. Four dual
Hen House radars are dedicated to space ‘racking
functions, Soviet telescopes and cameras for satellite
observations are located in many countries but have little
capability against high-altitude targets. Fifteen new opti-
cal tracking facilities are being deployed thiat may have a
capability to detect and frack the ever-increasing num-
ber of high-altitude satellites. Also, a new generation of
laser trackers is being deployed, but these are probably,
designed to work with cooperative Soviet satellites.

Crbital Interceptor

30. The Soviet nonnuclear orbital interceptor has
been operational since the early 1970s- Since 1968, 15
tests of the orbital interceptor have beeri conducted and
nine were successful, the last success having occurred in
March 198). The most recent test in June 1982 was the
first failure of the operational interceptor since 1977.
During the period 1976-81, five tests of 2 developmental
version of an ASAT interceptor were conducted incorpo-
rating a probable passive électro-optical sensors all five
were [aflures. We do not expect significant improve-
ments in the reliability of either the operational or
developmental ASAT orbital interceptors,

81. 'The Soviet ASAT system includes ground-based
target tracking radars to establish a projected intercept
point, two launchpads at the Tyuratam Missile Test
Range, and a grourid control facility near Moscow.
" These ground facilities are not hardened against nuclear
strikes, suggesting that the system would mast likely be
used before 2 nuelear attack on the Soviet Union.

32, The ASAT orbital interceptor uses an onboard
radar sensor during the terminzl portioir of the engage-
ment}’

C

Both one- and two-revolution i

A(See figure 1v-2.)
ercepts have been
suecessfully demonstrated. The two-revolution inter-
cept profile requires about 195 minutes to complete
the engagement

. :The time

. required for an engagement using the one-revolution

profile is about 95 minutes E

j The
one-revolution profile reduces the amount of time
available for the enemy to deduce that an attack is
under way and to employ evasive maneuvers or other
countermeasures to prevent satellite destruction. Be-
caute the Soviet interceptor itself is destroyed when
the warhead is exploded to destroy the target, a
separate inteceptor must be launched for each target
satellite. Also, if the interceptor is unsuceessful in
encountering the target, it cannot conduct a second
attempt or pursue an alternative target.

33. We do not know the readiness state of ASAT
orbital interceptors at Tyuratam, If orbital intercep-
tors are brought up to a high level of readiness, an
orbital interceptor probatly could be moved from the
support areas at Tyuratam to the pad in one hour and
launched within another one to two hours. We believe
three to five orbital ASAT interceptors could be
launched from edch of two pads at Tyuratam during
the first 24 hours of ASAT operations. The ability to
successfully employ these weapons is a funetion of
target accessibility, launchpad refurbishment require~
ments, and competing requirements for EQRSAT/
RORSAT launch and other factors. It would also be a
function of Tyuratam's survivability. The minimum
time between launches from the same pad may be as
little as four hours.

34, The orbital intergeptor system presents a signifi-
cant threat tol jUS intelligence and military
support satellites in nedt Earth orbits. Although it has
demonstrated satellite intercepts at altitudes up to
1,600 kilometers, its maximum altitude eapability is
considerably higher. (See figure IV-3.) :]
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Table IV-6
Cuarrent and Future Soviet Systems With
Potential Antisatellite Capabilities

1

Syslems

Nonnuclear orbital interceptor
Currenl system

Developmenta! system (maodification
of cugrent system)

High-cnergy lasers &
Griund-basod

Space-based

Direct-ascent ABM interceptors with
nuclear warbead

ICBMs

‘Space lauach vehicles
Electronic imerfereace

Radiofrequency wespons (including
clectromagnetic pulse)

+ Particle beams

L
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'We believe low-orbiting intelli-
gence and navigation satellites are high-priority targets
for the orbital interceptor. Geosynchronous sateliites
are too high, and satellites in highly elliptical semi-
synchronous ofbits pass through the interceptor’s en-
gagement altitudes at velocities that are too high for
the interceplor to engage successfully.

]

85. We believe that a new version of an ASAT
arbital interceptor will not be developed to attack

satellites in semisynchronous ar geosynchronous orbit.
Even though such a requirément has existed for a long
time, we have no evidence of a program to develop a
high-altitude ASAT orbital interceptor. The new sen-
sars being tested on the developmental version of the
orbital interceptor have a short acquisiion range
(under 30 kilometers) and would be unlikely to be used
to attack geosynchronous targets. Further, it does not
appear that a large launch vehicle with a quick
reaction capability like the SL-11s under development.
Even if one were, the time to reach geosynchronous
orbit (six to seven hours) seems excessive for use of a
coorbital interceptor, Finally, we believe that emerg-
ing ‘technologies, specifically directed energy, offer
better prospects for solving the problem ef attacking
high-altitude targets.
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Direct-Ascent ABM-Type Interceptor

36. We believe the probability is low that the USSR
will experid Galosh ABM interceptors in an ASAT
mission. However, certain tests of the Galosh ABM
suggest that this role may have been considered, The
first of four tests occurred in 1970 and the most recent
occurred In July 1978, All of these tests reached final,
free-flight altitudes of ‘about 900 kmC

Fatellit&c at altitudes up

to about 1,000 km could be attacked by a nuclear-
armed Galosh. Howzver, the use of a Galosh intercep-
tor with & nuclear warhead would probably result in
serious distuptions to Soviet satellites, If the Galosh
were fitted with a nonnuclear warhead for the ASAT
mission, greater accuracy would be required for a
closer approach apd the maximum attack altitude
would be reduced to about 500 km, unless a homing
system were developed.

Space Launch Vehicles and ICBMs

87. Soviet space boosters with nuclear warheads
could be modified to perform a direct-ascent ASAT

v-11
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intercept. However, we have no evidence of a Soviat
program to develop such capabilities and believe the
likelihood of such developments is low. Two space
boosters, the SL-6 and the SL-12 could be modified for
direct-ascent, high-altitude ASAT attack, but relative-
ly low lauach rates make them unlikely candidates.

38. We believe ICBMs are unlikely to be used in an
ASAT role, although ICBMs are available in larger
numbers and can reach higher altitudes than ABMs.
Also, ICBMs are protected by hardened silos and
control facilities. We believe the Saviets are unlikely to
risk collateral damage to their own satellites by using
ICBMs with nuclear warheads, and they would be
wary of the risks and uncertainties about US responses
if a conflict were otherwise still at the conventional
force level. We do note, however, the Saviels” potential
advantage in reconstituting their space systems if their
launchpads remain intact.

39, Current ICBMs prohably would require some
modifications and a short period of testing to be ASAT
capable, The 55-18 is the most eapable ICBM, but,
with its standard payload of about 6,000 kg, could only
achieve 2 maximum altitude of about 9,000 km in 2
direct-ascent flight profile. If the total payload were
reduced to as little as 100 pounds, its maximum
altitude could be 18,000 km—still well short of geo-
synichronous satellites. To achieve geosynchronous alti-
tudes, a third stage similar to the type used on the SL-

. 14 would be required. In this configuration, it could
deliver 2 payload of up to 1,800 ke to geosynchronous
orbit, But such modifications would require flight-
testing, and we would expect to observe testing of a
new upper stage. We have seen no evidence of such a
development or testing program and believe the Jikeli-
hood of such a development is low, Furthermore, an
§5-18 modified in this way would not fit into existing

silos and there are currently no other launchpads

configured to handle the 5518,

40. Any use of nuclear warheads in space eventu-
ally would result in widespread collateral damage to
all satellites, including those of the USSR. In addition
to the prompt damage to any satellite within range of
the detonation, there is long-term persistant damage
from high-energy electrons created by the blast. These
electrons are trapped in the Earth's magnetic field and
are dispersed into shells that encompass the Earth.

~POS-FHG55
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Electronic Warfare

a

we
believe the Soviets intend to use active EW togtack
both selected satellites directly and thé ground-based
users of space systems. We consider EW to be the most
likely type of imitial Soviet ASAT activity. Such a
capability potentially poses the most serious threat to
US space systems. Against high-altitude satellites, this
currently may be the only ASAT capability. We
believe that the USSR .now has the technological
capability using active EW to attempt to interfere
with foreign space systems. Compared with other
ASAT techniques, an active ASAT EW program would
have relatively Jow cost and low risk of escalating a
conflict. Further, such a role is consistent with ambi-
ticus EW programs existing throughout the Soviet
military forces. However, we have no evidence of
Soviet equipment or erganizations with an ASAT EW
mission.

42. An alternative view is that there is insufficient
evidence at this time to support the judgment of Soviet
intent to use active EW against satellites.

Moreover, the holder of this view congludes that, iﬁg
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Soviet active EW capability against satellites does
exict, brute force jamming would be the most likely
EW technique. On the basis of available evidence, it is
difficult to judge with any confidence that a Soviet
technological eapability would include more complex
forms of jamming,?

AN

i e me

While testing directly
against US space systems would give the Soviats some
increased confidence in the effectiveness of their
ASAT EW capabhilities, such testing would provide
opportunities to develop more effective US counter-
measures. Thers is 2 moderate probability that in
peacetime the USSR will altempt occasional covert
technical probes of some US space systems in an
attempt to determine weaknesses,

44. Active EW could involve either denial jamming
or deception to prevent satellite systerns from carrying
out their miwmions Intentional interferénce may in-
volve command and contrel links, communications
links, or mission sensors.

.

'Tbc holder of this tlew is the Direclor, Natiornal Securily

N 1
L .

4.

We see no
evidence of Soviet efforts to develop a spaceborne
jammer and believe there is only a low likelihood of

such a capability being tested by the year 2000, -

v-13
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48. Potential Soviet active EW platforms include
many fixed, transportable, and mobile transmitters.
The fixed ground sites have the advantage of high-
power trarsmission and accurate pointing and tracking
capabilities, whereas mabile platforms, such as tactical
EW equipment, space support ships, and aircraft are
miore widely deployable, but generally radiate less
power and have less accurate pointing capabilities,

49, Fixed ground sites and large ships affer the
mast severe janrning threat hecause of their large,
steerable antennas (generally 12 or 25 metess in
diameter, but up to at least 50 meters for some
ground-based sites); extensive on-site processing, and
cooling capabilities necessary for high-power transmit-
ters. These sites and ships would be capable of accu-
rate tracking of larget sztellites and, assuming a
configuration for jamming, could project high-power
levels.

50. About 18 to 15 Soviet ground sites in the Soviet
Union and one in Cuba have been associated with a
SIGINT collection mission against foreign communica-
tions satedlites,

A

51. There are wany other sites in the Soviet Union,
including about 60 antennas associated with the Mol-
niva commugnications satellite network, that could be
used for SIGINT collection ar active electronic war
fare activities, In 2ddition, Soviet missile range instru-
mentation ships, space event support ships, space
operation control ships, and intelligence collection
ships operated by the GRU also could be used to
conduet active EW against US space systems. Finally,
there are someé land-based mobile or transportable
systems that could bé adapted far jamming uplinks.
Transgiortable communication satellite terminals and
mobile military terminals have been used in Cuba,
Africa, and Asia, as well as ip the Warsaw Puact
countries.

Radictrequency Damage

52. Soviet research has been conducted in the use of
strong radiofrequency {(RF) signals that could produce

physical damage or “burnout” to the sensitive input
stages of receivers or internal electronic cirouits. The
effectiveness of any RF ASAT weapon would be
dependent on the radiated power of the weapon, the
damage threshold level of the target, and detailed
technical knowledge of the target. It is expected that if
the Soviets were to deploy an BF ASAT weapon it
would be ground-hased and in times of conflict would
be directed against high-priority targets such as those

_in geosynghronous orbit. Such a weapon would require

a high effective radiated power, and the damage it
caused would be more permanent then conventionz]
electroniec warfare techniques. By 1890, there is 3
moderate likelihood the USSR will test a ground-based
RF ASAT weapon capable of physically damaging
satellites. We believe it is highly unlikely that 2 space-
based RF-damage ASAT weapon will be tested before
the vear 2000. '

53 _ .we believe the basic technology for an
RF weapon already is ava;ilabiec :

1t is noteworthy that Soviet
sclentists pionesred the development of power-tube
technology, and there s continued intetest in high-
poweér electronics that could be applied to RF weap-
ons, One project was bagun in 1973 at a Moscow
institute responsible for developing Jong-range radars.
This praject included investigation of the feasibility of
destroyving targets in space by ground-based micro-
wave transmitters,

Losers

54. Extensive resources have been committed to
develop high-energy laser .weapons. More than 100
academic and industrizl organizations, including sev-
eral central design bureaus, are involved, and at least a
dozen laser test facilities and ranges have been located.

55, Ground-Based Lasers. There are two test
facilities at Saryshagan that are assessed to have high-
enargy lasers 20d asociated opties! -equipment with
the potential to function as ground-based ASAT weap-
ons, We estimiate that one of these facilities, Comuplex
D, could demonstrate the capability. to damage or

degrade an unprotected satellite overhead, in clear

weather, ta a range of ahout 500 kilometers. The dther
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facility, termed the R&D Complex, probably houses a
high-energy pulsed laser that may be able to damage
unprotected satellites. st ranizes up to 3,000 kilometers
and electro-optical sensors at geosynchronous altitudes.

56. The configuration of the R&D Complex and its
location at Saryshagan suggest a ballistie missile de-
fense (BMD) or ASAT mission. An exclusive ASAT
mission makes it difficult to account for all the
features of the R&D Complex. Testing at one Facility
of the complex appears to involve either explosively
driven high-energy lasers or possibly development of
explosively driven power generators for laser weapens,
or both.

57. ‘We believe that the primary purpase of the
explosively driven ground-based laser development
program at the R&D Complex is BMD, In addition,
Project “Terra,” reportedly the development of a Jaser
for ABM purposes using an explosively dtiven iodine
laser, has been associated with the R&D Complex.
Significant work related to Terra-type lasers has been
conducted since the middle-to-late 1960s. The Soviet
goal of 1-megajoule enetgy for a single pulse would
probably be sufficient for initial feasibility tests against
reentry vehicles (RVs). As of 1978, power levels of 100
kilojoules had reportedly been achieved.,

-

59. Airborne Lasers. Soviet research on an air-
borne laser weapon was well under way in the mid-
1970s. Such weapons could be used to damage satel-
lites; however, they would more likely be used for
other purposes, including protecting their own air-
borne command and control systems and defending
against cruise missiles. Afrborne laser weapons are not
as adversely affected by clouds and the atmosphere as

.

arg ground-based systems. However, airborne lasers
suffer from aireraft vibrations and atmaspheric turbu-
lence, which affest the propagation of a precisely
pointed laser beam. These factors, even if successfully
overcome, and other problems would probably limit
the capability of early airborne lasers to damage
satellites to those in orbits below about 1,000 km.

60, Spaceborne Lasers. In addition to the ground-
based and airborne. laser programs, Soviet research
includes 2 project to develop laser weapons intended
for use in space, probably for an ASAT application
initially. ¥ successfully developed, these laser weapons
could involve either satellites launched on demand or
space-based weapons maintained in orbit. This work is
probably in the first of three distinet stages that the
Soviets use in the development of a weapon system.
During this stage, new concepts are investigated,
experimental devices for testing the technology are
built, and preliminary system designs may be devel-
oped. Whether the Soviets make a commitment to an
operational system will depend on the cutecome of
their research; possibly on their reaction to US efforts
in space-based laser weapons, and on any arms contrel
agreements that they may enter into on the limitations
of weapons in space. Figure IV-4 depicts one of many
concepts for a space-based laser that U$ contractors
have developed.

61. To date, the most detailed information on
space-based lasers concerns a joint project in 1975-77
involving a Soviet physics institute and a space re-
search institute. Open-source publications by individ-
uals reported to be in the project are consistent with
the project’s existence and provide z guide to the
project’s organization. We know of a Soviet electric-
discharge laser that matches the description of the
laser reportedly being investigated iz the joint project.
However, the Soviets ‘also have been researching
¢hemical lasers, and we believe that such a laser
device is now being developed for space-based appli-
cations.

62. A space-based, high-energy laser weapon offers
options not available with ground- or dir-based sys-
tems. Space-based laser weapons might be employed
for a variety of missions including ASAT, BMD,
antiaireraft, and ground target engagements. Such an
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facility, termed the R&D Complex, probsbly houses a
high-energy pulsed laser that may be zble to damage
unprotected satellites at ranges up to 3,000 kilometers
and electro-optical sensors at geosynchroneus altitudes.

56, The configuration of the R&D Complex and its
location at Saryshagan suggest a ballistic missile de-
[ense (BMD) or ASAT mission. An exclusive ASAT
mission makes it difficult to account for all the
features of the R&D Complex. Testing at one facility
of the complex appears to involve either explosively
driven high-energy lasers or possibly development of
explosively driven power generators for lzser weapons,
or both,

§7. We believe that the primary purpose of the
explosively driven ground-based laser development
program at the RAD Complex is BMD. In addition,
Project “Terra,” reportedly the development of a laser
for ABM purposes wsing an explosively driven iodine
laser, has been associated with the R&D Complex.
Significant work related to Terra-type lasers has been
conducted since the midgdle-to-late 1960s, The Soviet
goal of 1-megajoule energy for a single pulse would
probably be sufficient for initial feasibility tests against
reentry vehicles (RVs). As of 1978, power levels of 100
kilojoules had reportedly been achieved,

§8. In addition to these test lasers described, exist-

ing Soviet Jow-powered, ground-based lasers are po-
tentially capable of czusing in-band interference with
or damage to sztellite components. IR and optical
surveillance systems are particularly vuloerable be-
-cause they have large optical aperture systems that
collect and focus energy. Because of this, low-power
lasers could be suitable against satellites having elec-
tro-optical sensors or could degrade film quality on
imaging satellites. Such lasers could also be used
zgainst high-altitude satellites.

59. Afrborne Lasers. Soviet research on an gir-
borne laser weapon was well under way in the mid-
1970s. Such weapons could be used to damage satel-
lites; however, they would more likely be used for
cther purpeses, including protecting their own air-
borne command and control systems and defending
against cruise missiles. Airkorne laser weapons are not
as adversely affected by clouds and the atmosphere as

ire ground-based systems. However, airborne lasers
suffer from aireraft vibrations and atmospherie turbu-
lence, which affect the propagation of a precisely
pointed laser beam. These factors, even if successfully
overcome, and other problems would probably limit
the capability of early airborne lasers to damage
satellites to those in orbits below-about 1,000 km.

60. Spaceborne Lasers. In addition to the ground-
based and airborne laser programs, Soviet research
includes a project to develop laser weapons intended
for use in space, probably for an ASAT application
initially. If succesdully developed, these laser weapons
could mvolve either satellites launched on demand or
space-based weapons maintained in arbit. This work is.
prabably in the first of three distingt stages that the
Soviets use in the development of 4 weapon system.
During this stage, new concepts are investigated,
experimental devices for testing the technology are
built, and preliminary system designs may be devel-
oped. Whether the Soviets make a commitment to an
operational system will depend on the outcome of
their research, possibly on their reaction te US efforts
in space-based laser weapons, and on any arms control
zgreements that they may enter into on the limitations
of weapons in space. Figure 1V-4 depicts one of many
concepts for a space-based laser that US contractors
have developed.

61. To date, the most detsiled information on
space-based lusers concerns a joint project in 1975-77
involving a Soviet physics institute and a space re-
search institute. Open-source publications by individ-
usls reported to be in the project are consistent with
the project’s existence and provide a guide to the
project’s arganization. We know of a Soviet electre-
discharge laser that matches the description of the
laser reportedly being investigated in the joint project.
However, the Soviets also bave been Tesearching
chemical lasers, and we believe that such a laser
device is now being developed for space-based appli-
cakions.

62. A space-based, high-energy laser weapon offers
options not available with ground- or sir-based sys-
tems. Space-based laser weapons might be employved
for a wariety of missions including ASAT, BMD,
antiaireraft, and ground target engagements, Such an
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Fig;:re V-4 antisitellite application is technologically difficult,
Concept of Space~Based Laser and we are uncertain as to the approach the Soviets
Weapon System would take:

— One candidate for a prototype

4

]wcruld be a megawatt- :
f - ) class laser. Such z prototype probably ecould
Propulsion module- begin testing in the late 1980s at the earliest, but

more likely in the early 1990s. U testing were
successful, an initial operational system in low
arbit—a few satellites, each having a megawatt-
class Jaser weapon with an ASAT range of hun-
dreds of kilometers—could be available by the
Power/atlitude early 1990s (if tested in the late 1980s), but such
control maduie an operational systern would be more likely to
appear in the mid-1990s. The Soviels could elect
to pursue a higher power 5-megawatt-class sys-
tem {with an engagement range out to 1,000
kilometers) employing more precise pointing and
tracking. Test lanmch and operational dates; how-
Secondary ever, would come several years later than for a
system of the }-megawatt class.

o . E — A candidite for a space-based prototypec
a is a Jower power
laser (hundreds of kilowatis) in an unmanned,
low-orbit satellite, with an ASAT range of tens of
kilometers. This concept represents an easier
“::‘; . technological path for testing a prototype laser
weapon in space. We believe, if the Soviets are
pursuing such a program, a prototype could be
tested somewhat earlier than 2 megawatt-class
prototype, and, if early tests proved successful,
possibly reach an cperational capability by the
early 1990s, An operational system with-such a

Laser fuel medale

Laset/command

ASAT systern would have significant advantages over
the conventional orbital ASAT interceptor in that it
would hive multishot and long-range capabilities (for
example, 1,000 to 2,000 kilometers between weapon
and tasget). It would also be likely to have a greater
capacity to overcome a satellite’s defensive measures,

such as maneuvering and decoy deployment. We * short-range capability, however, would have se-
t to see laser weapon components fested on vere operational limitations,
manned spacecraft; however, unmanned satellites 64. There is a moderate-to-high likelihood that the

seern better suited as platforms for operational direct-

development of low-orbit, space-based lasers coupled
ed-energy weapons.

with a heavy-lift launch capability will result in testing
63. We Delieve there is a high probability that 2 ©f such weapons in geosynchronous orbit by the late
prototype high-enéray laser ASAT weapon will be  1990s, although we ascribe a low probability to opera-
tested in low orbit by the early 1990s. The psychologi-  tional deployment. by the year 2000. There is an
cal effect of the First test of a space-based luser in a  alternative view that holds that while deployment of a
weapon-related mode would be greater than the actual  geosynchronous space-based laser would probably take
military significance of such a wespon in its initial  place atter deployment of a low-altitude system, there
an‘plicmtion. Devel_op’ment of a space-based laser for isa mﬁderate chance of deployment-of a- geomhro..
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nous space-based laser by the mid-1990s." Although
space-based lasers will probably be restricted to the
ASAT mission for the remainder of this century,
technological breakthroughs conceivably could lead to
capabilities to destroy ballistic missiles, aircraft, cruise
missiles, and ground targets from space in the late
1990s or beyond.

65. Although space-based weapons for ballistic mis-
sile defense are probably feasible from a technical
standpoint, such weapons require significant techno-
logical zdvances in large-aperture mirrors and in
pointing and tracking aceuracies. They would alse
require very large space boosters having perhaps 10
times the capaeity of those now in use. We expect the
Soviets to have such boosters in the late 1880s. In view
of the technologics] requirements, we do not expect
them to have a prototype space-based laser BMD
system until at least the mid-1890s or an eperational
system until after the year 2000. '

66. A Soviet space-based laser BMD weapon sys-
tem. based on these technologies would require many
laser weapan satellites to be a significant threat to US
ballistic missiles. The number of satellites required
would depend on numercus factors. On the basis of
our estimates of expected Soviet technology levels,
with one laser per satellite almost 400 satellites
operating at about a 400-km altitude would be
required for continuous coverage of all possible US
ICEM and SLBM missiles in the boost phase, before

‘ their RVs are dispersed. Once the RVs have been
dispersed, the space-based laser defense task becomes
much more difficult If major Soviet technological

 advances in power and pointing/tracking accurzcy
were achieved—aot expected until after the year

2000—the number of satellite weapons needed would

decrease to zbout 100 because the system could
operate at higher altitudes, increasing the coverage of
a single weapon. Given the short period during which
ballistic missiles are vulnerable to laser radiation,
each laser would be able to negate only 2 few
missiles. Moreover, these estitnates do not include the
effects of potential countermeasures that the United
States could employ against low-orbiting weapon
systems. Finally, each satellite would have to be an

W The holders of this view are the Director, Defense Intelligence
Agency, and the Asvistant Chief of Staff, Intellipance, Departorent
of the Air Force.
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autonomous, exiremely sophisticated system posing
tremendous logiste, reliability, command and control
communications, &and cost problems for the Soviets.

Space-Based Particle Beam Weopons

67. The Soviets are expending signiticant resources
on. teshnolagies of critical importadee to the develap-
ment of particle beam weapons (PBW3s). We have little
evidence, however, of Soviet achievement in this area.
Soviet efforts in PBW-related technology may have
reached a level suitable for conducting experimental
research on the feasihility of weapon applications. -

68. Space-based PBWs wauld not be subject to
atmospheric propagation effects, which represent a
fundamenta] feasibility issue for ground-based PEWs,
It &5 more difficult to harden satellites against the
effects of a particle beam than these of 2 high-energy
laser. On the other liand, PBW beams, unlike laser
beams, will not propagzate into the atmosphere and
thus cannot reach some lower altitude ballistic missiles,
The power supplies and size of experimental PBW
systems suggest that it will be difficult to develop an
operationally practical space-based PBW. A PBW will
be more difficult to achiave than a laser weapon,

69. Since the early 1970s the Soviets have had a
research program to explore the technical feasibility of
‘a nieutral particle beam weapon in space, an approach
currently under investigation in the United States. In
this effort, the Soviets have developed technically
advanced ‘components but have not assembled them
inte 2 complete test system. These weapons would be
quite different from the ground-based PBWSs; the
particle energy and cwirent requirements would be
much lower and the systems requirements would be
far less stressing. However, the technical réquirements
for such a system, including “precise pointing and
tracking, are severe, and it is unlikely that the Soviets
could test a prototype space-based particle beam
weapon to desioy hard targets like missile RVs befgre
the end of the century and no earlier than 1995 for an
ASAT weapon. An alternative view holds that a space-
based PBW system, intended to disrupt electronics
systems and requiring signiffcantly less power thag a
destructive PBW, could be developed and deployed
several years earlier.®

® The holder of this view & the Dirvector, Defense [ntelligence
Ageacy.
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‘ Ground Site Afttack

70. In addition to attacking or interfering directly
with satellites, the ground stations supporting the
salellites could be attacked, thereby disabling or dis-
rupting the operation of our space systems. This could
be dona covertly by agents—possibly without attribu-
tion. In addition, direct attacks by Soviet military
forces are a possibility, although there is no evidence
of such missions. The approaches taken could range
from covert famming of signals and cutting of electri-
cal power to physieal destruction of the facility. Such
activities would be more likely to occur at US sites in
{areign countries.

Other Space-Based Weapons

71. Inaddition to the space warfare systems already
discussed, there are several other potentizl weapons
systems that deserve continued close attention by the
Intelligence Community, These systems are space
mines, space-delivered ground-impact weapons, and
space-to-space offensive misiles. The use of space
mines has caused concern for years because they could
be applied in time of war with little or no warning.
However, the likelihood of the Soviets being able to
covertly deploy and operationally maintain 2 space
mine in orbit is low at this time, and we believe the
likelihood of the Soviets' testing such a capability by
the year 2000 is very low. Satellites could also be used
for the delivery of ground-impact weapons from
altitudes of tens of thousands of kilometers. Prior to
reentry, the descending vehicles would deploy clusters
of small inert reentry vehicles to kill fixed targets by
hitting them at velocities up to 8,000 meters per
second. We believe. the likelihood of such a develop-
ment is low. The use of space-launched offensive
missiles against other space vehicles would be similar
to an orbital interceptor stored in space. Such a system
would be diificult to maintzin at operationa) readiness
for long periods of time and would have a very limited
number of targets it could attack at any time. We thus
believe the likelihood of such a development is low.

Likelihood of Interference With US Space
Systems :

72, There is no direct evidence to indicate the
circumstances under which the Soviets would initiate
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interference with US space systems during crisis and
conflict situstions, However, the Soviets appear to be
integrating ASAT operations with military operations.

73. The Saviets presumably would base 2 detision
te employ destructive or nondestryctive interference
against US space systems on a variety of factors
including their perception of the military value of the
various US systems, US ASAT-and EW capabilities,
their own perceived antisatellite capabilities, and ulti-
‘mately their view of the potential net military advan-
tages. Especially in the context of 2 war in Europe,
Soviet leaders may perceive that US military capabili-
ties depend on space systems to a greater degree than
those of the USSR. In addition, the charices of conflict
escalation, the impact of such 2 decision on other
countries, and likely US responses also would be
considered. We do not believe that any ASAT dctivi-
ties would be undertiken merely for warning or
demonstration purposes.

74. Given these considerations, we believe that
there is a very low likelihood that the Soviets would
initiate destructive or nondestructive interference
against US spdce systems in times of tension of an
exclusively political nature, as well a5 in cases of
limited, local conflict not involving the two powers
directly.

75: During a major erisis involving the two super-
powers, in which the tension was high, the likelihood
of attempted destructive interference would rernain
very low, but the Tikelihood of attempted nondestrue-
tive interference would be low to moderate, as the
.Soviets could perceive nondestructive interference as.a
somewhat less risky option.

76, Should either superpower introduce cormbat
forces into a local conflict in which the other was niot
involved, we believe that the likelihood of attempted

destructive interference by the Soviets would continue

to be very low. Should both US and Sovist forces

iritérvene in a local conflict, with both sides playing




limited or specialized roles, such ac air defense, and
having limited objectives, the likelihood of attempted
destructive interference would rise marginally, but
still remain low.

T In the event of iuminent or actual large-scole,
direct engagement of US and Soviet forces in 2 local
conflict located outside Euwrope, we believe there
would be a high likelihood of attempted Soviet inter-
ference with US space systems. The Soviets would
have strong, immediate incentives to enhance the

operationa] effectiveness of their forees by degrading.

US reconnaissance and command and control capabili-
ties in the theater of conflict. Should the Soviets decide

to interfere with such US space systems, we believe.

that in mest cases active EW and low-energy lasers
would be wsed. initially because their effects are not
necessarily permanent and their use is not as easy to
detect. Active EW and low-energy lasers would proba-
bly be the only means used at lower levels of conflict.
Interference with US space systems at this pointwould
probably not be viewed as adding appreciably ta the
risk of widening the conflict (to Europe, for example),
whereas- interference and potential degradation of
some US space system capabilities at this peint could
markedly enhance the Soviet ability to succeed as well
as to seize operational initistives in the event of a
wider war. Although initially the Soviets would be
cancerned not ta 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
objectives. '

78, We believe there is a high likelthood that,
during a NATO-Warsaw Pact conventional conflict,
the Soviets would attempt to interfere with selected
US space systems that previde important wartime

support, using both destructive and nondestructive
means. In such 2 conflict Soviet leaders may perceive
an operational advantage #f both sides experience
significant satellite losses becauwse of greater US
dependerice on space systems. In addition, Soviet
sateilites can be more quickly replaced if space launch
facilities remain intact. The decision to launch ASAT
interceplars againist such systems during the early part
-of a conventional phase of such a conflict would be
affected by Soviet uncertainties with regard o US
responses, including the likelihood of attacks against
existing Soviet space launch sites.

79. During a period of conventional combat, the
Soviets woild probably avoid interfering with space
systems that provide waming of ballistic missile launch
or specifically support US strategic nuclear forces,
unless the use of strategic nuclear weapons appeared
imminent. The Soviets might attempt subtle, nonde-
structive interference with such satellites during a
conventional conflict, in an attempt to erode US
confidence in these systems, although in doing so the
Soviets would run some risk of provaking a disadvan-
tageous US reaction, This type of interference; if
detected, might be difficult to attribute initially to
deliberate Soviet actions. We cannot judge the likeli-
hood of this occurrence because we cannot evaluate
how the Soviets would perceive the risk that this
would trigger undesirable US responses.

80. If a general war were under way in which the
massive use of nuclear weapons appeared imminent,
the likelihood of attempted interference with all US
space systems is very high, using all available means.
The fact that Soviet ASAT control and launch facilities
are pot hardened against nuclear attack probably

“indicates the Soviets plan to launch orbital ASATS

prior to and at the onset of their initial nuclear strites,
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CHAPTER V

SOVIET MANNED SPACE ACTIVITIES

Current ond Developmental Projects

1. The size, scope, and integrated nature of Soviet
mannaad space activities is impressive. We believe that
within 10 years the Soviets will have established a
permanent manned presence in space with substantial
political, technological, and possibly econoniic bene-

tits. The comprehensive Soviet program will probably.

consist of several interrelated components including:
— A modular space station for a crew of six to 12
Persons.

— A rteusable space transport similar to the US
space shuttle.

— A heavy-Jift launch wehicle (HLLV) in the

Saturn-V class.
— A reusable space tug.
«— A military space plane

— & mediumift launch vehicle in the Titan-lII
class,

Inherent in these projects is a design philosophy that
emphasizes flexibility., For example, the HLLV will

serve as the launch system for the Soviet reusable. -

space transport, and parts of the medium-lift launch
vehicle may serve as compenents of the HLLV,

2. To a large extent, the Soviet manned space
program teflects US concepts and designs, strongly
suggesting the illegal transfer of US technology. For
example, prototypes of the Soviet space plane closely
resemble US lifting-body research vehicles Hown in
the late 1960s. Even more apparent is the Soviet
reusable space transport that appears nexrly identies]

to the US space shuttle. Furthermiore, the engines that .

will propel the Soviet HLLV are probably cepies of
the liquid hydrogen rocket engines on the US shuttle,
By capitalizing on US designs and technalogy, the
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USSR has developed a comprehensive, well-coordinat-
ed, and flexible space program that emphasizes the
utilization of man in space.

3, Soviet cosmonauts were the first to perform an
extra vehicular activity (EVA) using 2 rudimentary
space suit in March 1965, Subsequently, Soviet space
suits were based on the US Apollo space suit, with
modifications to reduce the preparation time required
for the cosmonauts (prebreathirnig) before working in
space. Current Soviet space suits require only-about £5
minutes of prebreathing, as compared with about
three and a half hours for current US space suits. We
believe the Soviets alse may adaopt the manned maneu-
vering unit (MMU) first demonstrated on the US$
Skylab space station in 1973. A Soviet cosmonaut could
use an MMU to retrieve small satellites, inspect and
repair satellites, and cond_uct construction operations.

Salyut Space Stations.

4. Senior Soviet officials and scientists have repeat-
edly stated a natiorinl goal of having permanently
functioning, continuously manned, orbiting space sta-
tions. Since 1971, there has been a ncar-continuous
presence of Soviet space stations in orbit, periodically
occupied by Soviet cosmonauts. (See figure V-1.) Sal-
yuts 2, 8, and 5 were primarily military in pature and
functioned as intelligence collection platforms, al-
though the Sovivts stated their purpose as “seientific
research.” Salyuts 1 and 4 served primarily scientifie
purposes, and Salyuts 6 and 7 eonducted both military

-and scientific experiments.

5. The Salyut systerms have brought the USSR
worldwide recognition as the leader in manned space
flight. Crews aboard Salyut 6.logged more man-days—

1,534—than have been logged in the entire US space

program. One cosmonaut established 4 new endurance
recard in 1979 of 175 days in space and then broke his

own recard in 1980 with a 184-day flight. In 1982, the
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Figure V-1
Soviet Space Station Systems
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first crew to wisit Salyst 7 staved for 211 days,
breaking both previous records,

6. Salyut & remained in orbit for almost five years
and was manned for approximately 38 percent of the:
time. Unlike previous space stations, Salyut 6 was
equipped with a second docking pert to accorimodate
‘a new vehicle, Progress, 2 nonrecoverable resupply
spacecraft. This spacecraft was used to replenish ail
consumables (oxygen, food, and fuel) and to deliver
replacement parts and scientific equipment. The capa-

complex_on Salyut 7, the most recent Soviet space
station.[:

bility to resupply consumables was necessary for the -

long-term missions. In addition, the cosmonauyts’ abili-
ty to do extensive repair wark was essential to achiev-
ing such long-duration missions.

7[ ilitary-related experiments have been
an important part of Soviet manned space flights.
These erperiments have been more numerous and
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Cosmos 929~-Type Manned Spacecraft

8. In 1877 the Soviets conducted the first flight test
of 2 new type of spacecraft, the Cosmos 929. The
missions of this spaceeralt are uncertsin, However, we
believe they may iticlude resupply of space stations,
temporary space station modules, and independent
military missions such as reconnaissance, weapons
development, and satellite mspect:eu. The, Ccsmos 929
spacecraft was never man

']cosm-gs 929
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was approximately 80 percent smaller than the Salyut
vehicles and had a unique two-segment configuration
consisting of a large maneuverable segment (12,500
kilograms) and a smaller but very heavy recoverable,
highly dense segment (6,500 kg). The latter ségment
" wis separated from the main body after 30 days in
orbit and was successfully recovered in the Soviet
Union. The main body continued in orbit another 17¢
days performing numerous orbital maneuvers. We
believe the purpose for the dense, recoverable segment

is to serve as an emergency recavery system for

cosmonauts and to protect them from solar radiation.
In addition, we believe essmonauts could be launched
in a spacecraft similar to the Cosmos 929 with the
recoverable segment sesving as a launch-abort system.

8. In April 1981 the Soviets conducted the second
test of a Cosmos 929-type vehicle. This vehicla—
Cosmos 1267—also deorbited its recoverable segment
after 30 days in orbit. In June 1981 Cosmos 1267 was
maneuvered and docked with Salyut 6, Both vehicles
remained unmanned, and in July 1982 they were
intentionally deorbited over the Pacific Ocean. Soviet
comments regarding Cosmos 1267 indicate that the
purpose of the joint flight with Salyut 6 was to conduct
engineering tests of two large vehicles docked togeth-
er—a clear step toward building 2 medular station. In
Maxch 1983 another Cosmos 929-type vehicle (Cosmos
1443}, was launched and docked with Salyut 7.

10. Soviet statements suggest that versions of the
Cosmas 929-type vehicle under development will
have different missions, including serving as replace-
sble units for & modular space station and as 1 new
class of cargo/resupply vehicle. The Soviets have often
discussed the necessity of having a cargo/resupply
vehicle that could return space-processed or space-
manufactured materjals to Earth, This procedure is
unlike that of Progress, which is destroyed after it
resupplies Salyut. There are many factors that lead us
to conclude that there may be other purposes for the
Gasmos 929-type vehicle. These factors include the
following:

— Secrecy. Prior to the flight of Cosmos 1443,
knowledge of the Cosmos 928-type vehicle was
apparently restricted among Soviet space offi-
cials. Further, at international conferences most

Soviets refuse to discuss the purpase of this type
~of vehicle, but some have referred to it as a
“modular spacecraft”™ and a Tmultipurpese
spacecraft.”

— Military Assoeiation, E

— Spaceeraft Capabilities, The Cosmos 929-type
vehicles have demonstrated some unusuzl capa-

biliies: —

=

R—
« A large solar-powered electrical system eapable
of supplying ahout 3.5 kilowatts (kw) from two
fixed panels.
= A propulsion system capable of performing a
large number of orbital maneuvers,

11. Considering the above characteristics and other
factors, we postulate several other military uses for
Cosmos 929-type spacecraft in addition to resupply:

—- Ocean Surveillanee Platform, The station could
be used as'a platform for conducting visual and
photagraphic reconnaissance of ports and naval
units at sea. The crew coutd relay information to
the General Staff or directly to taval command-
ers.

)

—-Nca-r-_Real—Time Eleetro-Optical Imaging Sys-
tem.

-—'hp—ﬁ&*e#—-
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In such a case, cosmo-
nauts may not continuously man the vehicle, bat
visit periodically to conduct setup, maintenance,
and repair operations. The heavy recoverable
segment could be used to recover a considerable
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number of the electronic subsystems for reusean -

another mission.

— Space Weapons Component Research and De-
velopment. A space-based laser is under develop-
ment

]W&pons components and prototype
subsystems eould undergo testing on a Cosmos
929-type vehicle either in 2 manned or un-
manned configuration.

— Satellite Inspection/Imaging System. A Soviet
capability to image or inspect another satellite
has not yet been demonstrated. But the growing
lechnalogical capability to conceal satellites or
disguise their true mission may encourage the

- development of such a capability.

12, Although these missions seem reasonable in
view of current information; there may well be ather
passibilities. At this point, we can only conclude that
the Cosmos 929 program is an important military
systern and :.ts development must be monitored close-
ly -

Future Projects .

18. Soviet leaders perceive that their future
manned space program will satisfy a number of
political, military, ecoromic, and sclentific goals, The
Soviet space program generates enthusizsm in the
socialist countries and projects the Soviet image of
-world leadership in space. The program is based on
reusable and common components that offer substan-
tial flexibility and cost savings. This is consistent with
Soviet design practices that stress innovation through
modification, avoiding completely novel concepts
whenever possible,

- -

Modular Space Station

14. The next major ohjective in the Soviet manned
spate program is a modular space station, which will
be a tramsitional element in the development of a
larger space station. A Salyut-type space station and
modules similar to the Cosmos 920-type spacecraft are
expected to be assembled into companents of a modu-
lar space complex by about 1986. Statements by Soviet
scientists and, cosmonauts suggest:

— Construction will start in 1984, with Salyut 8 asa
primary component:

— No more than two Salyuts will be attached end to
end. ’

— A “cactus”-type arrangement may b used—this
could imply Cosmos 929 modules attached to
midsection multiple docking adapters to form
limbs. (See figure V-2.)

— A crew of six to 12 persons will oecupy the

completed station.

15. A modular space complex sould be used for a
variety of missions. For example, one module could
provide the living area (eating, sleeping, and recrea-
tion), another module could contain support systems
(electrical power, attitude control, and propulsion),
while still other modules could be dedicated to Earth
resources and réconnaissance, to materialy processing,
or to experimental development of new sensors and
other hardware for unmanned military satellites
These last-mentioned modules could include provi-
sions for testing of components for space-based laser
weapons such as pointing and tracking subsystems.

New Resupply Yehicle

. 16. The Progress resupnly vehicle began service in
January 1978 and is the current spacecraft dedicated
to resupply of Soviet space stations. The payload
capability of Progress is approximately 2:300 kg, of
whieh approximately 1,000 kg are fuel and apprexi-
thately. 1,300 ke are for life support, supplies, and
spare parts, including about 120 man-days of expenda-
bles. With the advent of modular space. stations, we
expéct a second-generation :supply vehicle will be
developed with a much greater pavload capability. A

—Fop-Seeret
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vehicle of the Cosmos 929 type is & likely candidate in
that it has baen described as 2 multipurpose vehicle.
Saviet space academician Sagdeev described Cosmos
999 as a2 “prototype of a second-generation cargo
ship.” As such, we believe it would carry a payload of
about 9,000 ke, slmost four times that of the current
Progress. In addition, the vehicle would have a recov-
erable front end for the return of cosmonauts or
experiments] and operational data. When the space-
craft has bean emptied of its cargo, it could serve as a
[iving/lounge area for cosmonauts on the modular
space station. Spacecraft designer Feoktistov has also
mentioned the need for something beyond Progress in
his description of a2 Cosmos 929-type spacecraft that
was docked with Salyut 6 for more thap a year.
Feoktistov stated that one of the functions of the
multipurpose spacecraft would be that of a cargo
carrier. We believe a version of the Cosmes 925-type
spacecraft will become the primary Soviet space sta-
tion resupply vehicle within the next five years.

Large Space Station

17. In the early-to-middle 1990s the Soviets’ experi-
ence with their medular space station probably will be
sufficient to begin the construction of a large space

¢ station. The components of such a station would be

modules, each in the Skylab class, that would be
launched by the heavy-lift launch vehicle, We expect:
the assembly of such a station to take nlace aver
several years with Initial crew sizes ranging from 12 to

i 20 persons. (Some Soviet scientists have discussed the
i levelopment of .2 very large space base in the 1990s

vith provisions for crews of 20 to 100 persons) The
eusable space transport would resupply and transfer
tews to the space station. The uses of such a large
pace station would include the maintenance, repair,

't nd control of satellites in orbit; military R&D, includ-
1 1g directed-energy weapon development; scientific

ad industrial work In » zero-g environment; the
ocking of Fuel znd supplies for lunar or planetary
=peditions; and the reception of international visiting

{ urties, including Third World cosmonauts. In the

nger term, a large manned space station .would
:rmit the assembly of interplanetary and other space-
aft that would be free of the design constraints
1posed by the requirements of aeredynamic flow.,

5668683
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Spoce Solor Power Station

18. A large space station could serve 25 a base from
which to organize the ‘conttruction of 2 large solar
power station in geosynchronous orbit. Modules for
such -a station ako could be sssembled over many
manths or years in low orbit and gradually moved to
gecsynchronous orbit using low-thrust eleatric propul-
sion units,

19. A Soviet concept to provide solar power to
Earth involves a latge solar power station, about 1
kilometer in diameter. This idea may have been based
on a US concept discussed in the 1970s. Such a station
would require 10 to 20 payloads using the heavy-lift
launch vehicle now under development. A demonstra-
tion of the power-station technology could be conduct-
ed in space by the mid-1990s, but the chances are very
low that a full-scale system could be operating befare
the next century.

Geosynchronous Space Sfation

20. Although the Soviets have never discussed the
concept of a space station in geosynchronous orbit, we
believe there is 2 low-to-moderate possibility that they
might develop such a station by the mid-1990s. A
station in.geosynchronous orbit offers conlinuous ae-
cess to 2 large area of the Earth's surface Thus, a '
manned station in geosynchronous orbit could be used.
for surveillance purposes such as early warning or
reconnaissance or for command ard control At geo-
synchronous orbit, z station serving such purposes
would be considerably less vulnerable tg attack than a
low-altitude station. A geosynchronous station could -
also be used for space observations, including inspec-
tion and negation of other geosynchrorous satellites. A
geasynchronous station could be used as a servics
center where communications, dati relay, weather,
and other geosynchronous satellites could be trans-
ferred for servicing and repair. Finally, a geosynchro-
nous station could serve as a platform from which to
organize and prepare the hardware and personnel for
a lupar or planetary expedition.

21, ‘The new hedvy-lift launch vehicle probably will
have 2 capability to put inte geosynchronous orbit a
space station of the Salyut class. Similarly, an upgrad-
ed Proton (51.-12) space launch vehicle could place a
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transport vehicle of the Soyuz T class in geosynchro-
nous orbit. Manned flights to and from geosynchro-
nous arbit require an upgraded SL-13 Proton vehicla,
which we believe the Soviets may be developing
Soyuz-type capsules have been returned from the
Moon' which is technically equivalent to retum from
geosynchronous orbit. Operations at gegsynchronous
orbit would also require inereased protection of cos-
monauts from the hazards of solar radiation. We
believe sufficient research into shielding has been
done to provide such protection.

Space Transportation System

22. A major national space project called Buran
(Snowstorm) is under way with the goal of developing
a family of reusable space systems, including 2 heavy-
lift launch vehidle, 2 space shuttle orbiter, and a space
tug.|.

pa

923. The Soviet Space Transportation System (STS) is
2 near <opy of the US orbiter. Major design features of
the US orbiter probably were adopted in order to
"minimize risk; cost, and development time. The major
differencé between the Soviet and US space shiittle
orbiters—the aft fuselage section—is the result of a
difference in their respective launch configurations.
" The US system consists of an orbiter with three main
rocket engines, an external fuel tank, and two solid-
propellant, strap-on booster rockets. In contrast, the
Soviet shuttle system will consist of an orbiter with
only small maneuvering engines, a core booster with
main rocket engines mounted on its base;, and two
gtrap-on boaster rockets that will use Kquid propel-
lants.

24. Development of the Soviet STS probably began
in thg .mid-1970s shortly after the cancellaticn of their
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S_L-XJSE HLLV program. The SL-X-15 was a
Satorn-V—elass ter designed to place 2 space sta-
tion and lander in lunar orbit. By 1978, the §TS
program was in the final design phase. Facilities for
the manufacture, test, transpert, and launch and re-
covery of the system were all under way by the end of
that year. By early 1383, at least one prolotype shuttle
had been produced, and captive flight-testing of the
vehicle was conducted atop a Bison aireraft, Also, the
central core of the new HLLV was delivered to the
launching facility. The new HLLV is expected to
begin flight-testing in 1985 or 1986 and the space
shuttle in 1986 or 1987,

25. Components of the core vehicle for the HLLY
were first observed in imagery of the Ramenskoye
Airfield in late 1980, where they were undergoing
compatibility tests with the modified Bison air trans-
port system.{:

R

26, In early 1983 these components were shipped
via air to Tyuratam and assembled to form a 59-tneter
core vehicle. (See figure V-3.) In March they were
observed outside the large booster and assembly
checkout building that will support launch complexes
J and W. The configuration of this assembled section
indicates that the LOX tank is positioned above the
LH, tank and that at least two and probably three
engines are positioned across the bottom of the core
vehicle. Pod-like objects positioned at the bottom of
the vehicle may be part of a recovery system for the
reusable LH,/LOX engines. Mast parts of the STS will
be recoverable and reusable, according to Soviet
sources. It is riot clear at this time, however, how the
recovery of the engines will be accomplished.

27. A prototype of the Soviet space shuttle orbiter
was first seen in February 1983 at the Ramenskoye
Flight Test Center atop a modified Bison aircraft. The

—Fop-Eactat
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Soviet space shuttle orbiter prototype is nearly identi-
cal to the US shuttle orbiter in size, configuration, and
layout details. (See figure V-4.) Subsequent imagery
imdicates that captive light{-testing of the mated vehi~
cles has taken place. After a landing accident in late
‘March 1983, the orbiter was removed from the Bison,
and it was returned to the shattle assembly facility in
Moscow in April 1983, This pretotype or ancther early
production orbiter will probably be outfitted for aero-
dynamic drop tests similar to those conducted with the
US shuttle Enterprise from a Boeing 747 in 1977. The
capabilities of the US and Soviet Space Transportation
Systems are compared in figure V-5,

28. The design for the Soviet reusable space system
presented in figure V-5 has some unique features. The
main engines are on the launch vehicle, which allows
testing of the launch vehicle separately from the
orbiter vehicles. This enables the launch vehicle to be
used for o variety of purposes in addition to lausching
the shuttle orbiter. Also, the launch system can be
developed into a family of heavy-lift space launchess
by adding an upper stage (or stages} and additional (or
different size) strap-ons. We believe that ancther
version, with three or four strap-ons and a [liquid
hydrogen upper stage, could place up to 150,000 kg in
low Earth orbit. This type of vehicle could be used to
lzunch large components of a permanent space base as
" well as exploratory missions to the Moon and planets,

Space Tug

29, A space tug would provide access to higher
orbits, such as geostationary or planetary escape, and
would complement the Sovist space shuttle. One
mission identified for a space tug is the gathering of
separately launched space station elements and assem-
bling them. According to Soviet articles, the use of an
interorbital space tug with a shuttle vehicle would
greatly expand the shuttle’s utility. The shuttle would
boost space vehioles into o base orbit, and the tug
would place them in their final orbit. The combination
would extend satellite service life; practically elimi-
nate unsuccessful launches; make it possible to build
tefueling, repair, and a space base with orbita) launch
complexes. The shipment of goods between the Earth
-and the Moon also would be more practical with this
combination of launch and transport vehicles.

30. The meost basic configuration for a space tyug
would be a propulsion package with a manipulater
arm for catching or placing satellites. Simple missions
such as launich 10 a higher orbit or shuttling between
twa space stations or between a2 Moon base and a space
station could be done with a completely automated
space tug. Repair missions probably would be manned
because a man might be able o repair a satellite on
orbit. This would be less expensive because unmanned
retrievals. would require the tug to make two round
trips for each repair job.

31, It is not clear if the Soviet tug will be launched
in the shuttle payload bay or by 2 booster like the new
HLLYV or the SL-X-16. The tug, however, will be a
reusable system and could be maintained in orbit for
reuse, in which case, on-orbit propellant operations
would be called for or the gz may be returned to
Earth in the shuttle bay. We do not expect the space
tug will ba operational until the late 1980s or early
1990s when the entire space shuttle system is expected
to be operational.

Military Space Plane

32. In 1862, about the same time scieatists in the
United States were considering 2 space bomber, noted
Soviet aireraft designer Artem Mikoyan publicly pre-

claimed the need for a kesmolyot (space plane) so that -

the Soviet Air Force could have an operationa] capa-
bility in space. Classified Soviet military articles also
have expressed the need for zn “orbital zircraft”
capable of inspecting hostile spacecraft and conduct-
ing antisatellite operations. These classified writings
also address other missions, such as targeting of strate-
gic weapons, poststrike assessment, retargeting, and
even orbital bombardment.

83, A program to develop a military arbital aircraft

began in 1969, The vehicle was to be produced by the
Mikoyan Design Bureau with assistance from the
Berezniyak Design Bureaw. The operational vehicle
reportedly would weigh about 12,0600 to 18,000 kg,
carry & one-man erew, be launched by an expendable
launch vehicle, and be used for reconnaissance and
inspection missions. Large orbital plane changes would
be ‘accomplished through a combination of aerody-
namic and propulsive forces (synergetic). The program

apparently was motivated in part by the US X-20-
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Figure V-4

Comparison of US and Soviet Shattle Orbiters
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Figure V-5
. US and Soviet Space Trausporiztion Systems
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Soviet Rensable Space System US Space Transporiation System
Height {m} ] 56
LIft-off weight (kg) 1,700,000 2,026,000
LiFt-oiT Lsrust {kiN) 26,450 30,500
Tn-orbit weight (ke) 75400 91,700
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CHAPTER VI

INTERNATIONAL COMPETITION AND COOPERATION

1. The USSR may become & serious competitor. in :

international {elecommunications aznd commercial
space launch services, Eventually the competition may
broaden to include Earth resources dais, navigation
and meteorological support, and materials processing
and manufacturing in space. This type of competition
will not only bring increased prestige and respect, but,
over the longer term, will offer an opportunity for the
Soviet Upion {0 gain badly needed hard currency
earpings. In addition, opportunities for technology
trarsfer will be improved by inereasing Soviet involve-
ment in cooperative and commercial space ventures.

2. In the late 1960s and eady 1570s the Soviet
Unign established two interngtional space organiza-
tious—Intercosmas and Intersputnik The initial objec-
tives were to involve the Communist Bloe nations in
space research, take advantage of advanced technol-
ogy in the Bloe, foster national pride within the Bloe,
and build better relationships with lesser developed
countries, Most of these early objectives have been
achieved and more ambitions goals may be pursued in
the mid-to-late 1980s. ©

Intercosmos:

8. The Council for International Cooperation in
Space Exploration (Intercostos), under the USSR
Academy of Sclences, was established in 1967, Inter-
costnes represents the USSR in internztional 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
Germany, Romania, and Czechoslovakiz. Fach coun-
try forms national committees for space physics, com-
munications, metearology, biclogy, and medicine. In
recent years Intercosmos has expanded to inelude
Cuba, Mengolia, and Vietnam. Bilateral cooperative
agreements alsq have been negotiated with France,

Sweden, and India. There have been

cooperative projects with France, including at least
three French-built satellites (Oreol 1 through Orech 3),
manned missions in Salyut 7, 2nd the upcoming VEGA
mission. Sweden 2lso has provided some experimental
payloads for Intercgsmos satellites.

4 Soviet leadership dominates the Intercosmos pro-
gram. A Soviet official always chairs the Council and
eoordinates the activitics of the member countries and
Saviet launch facilities, spacecraft, and ground control
sites. Proposals for space experiments are accepted
from all Intercosmos member countries, but the Soviet
Unicn decides which proposals are to be implemented
and the extent of non-Soviet participation.

5. To date, 30 satellites have been Jaunched in the
Intercosmos program. Between 1969 and 1975, Inter-
casmos launched aa average of two satellites per year,
Most of these missions consisted of relatively unsophis-
ticated experiments in solar physics, ionospheric/mag-
netospheric research, cosmic rays, and space radiation
In 1976 Intercosmos introduced a mew spacecraft
called the automatic modolar orbital station {AUOS)
with 2 new universal radio telemetry system. Also, 2
new ground station entirely dedicated to receiving
data from Intercosmos satellites was built in the USSR
and was activated in 1980. In 1981 Intercosmos

launched another pew spacecraft based on the Meteor

weather satellite. This spacecraft was considerably
heavier than the S1-8launched AUQS vehicle and
required the SL-3 launch vehicle. We expect this trend
toward more diversified missions and spacecraft lo
continue. In addition, emphasis is shifting more to-
ward applied rather than pure scientific research. For
example, oceanography and Earth-resources rescarch
have been emphasized in Intercosmos programs since
1978,

6. Intercosmos participation in the Soviet manned

space program also is likely to cantinue, includi._tig
more {lights by cosmonauts from member and non-
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merber countries as well 25 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 nine national cosmo-
nauts have been received as heroes in their own
countries. As a result, national pride, govs.ament
prestige, and Soviet good will all benefit.

Interspuinik

7. On 15 November 1971 representatives of the
Intercosmos organization countries signed an agree-
ment to establish Intersputnik. The original members
were Bulgaria, Cuba, Czechoslovakiz, East Germany,
Hungary, Mongolia, Poland, Romania, and the USSR.
Intersputnik is an open international organization de-
signed to help member countries 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 where voting is
weighted and reflects the. relative use of the system.
Like Intelsat, Intersputnik requires contributions to a
statutory fund in propertion to usage. The space
segment satellites are owned by Intersputnik or they
are leased from members (USSR in practice). The
ground stations are owned by the individual states,

8. At this point, the Intersputnik system is much
smaller and more limited in services than Intelsat,
which now includes 107 members, 310 ground stations
with 397 antennas, and a space network of 15 satel-
lites. In contrast, Intersputnik curently is limited to
coverage provided by Gorizont 4/Statsionar 4 over the
Atlantic and Gorizont 5/Statsionar 5 over the Indian
Ocean. This coverage, however, includes all of South
America, Central America, Africa, and Asia. (See
figure VII-1.) Intersputnik services are considerably

l;,

Area of coverage

Figure VII-1
‘World Coverage Provided hy Statsionars 4-7
e =
534!25 B=-83:
% Statsionar 4 and 5

D Statsicnar 6 and 7

M Country in Intersputnik communications system
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less expensive than thase of Intelsat. The satellite voice
cireuit may be leased for zbout $12,000 annually,
compared to about $20,000 for similar services from
Intelsat.

9. In the 1980s the USSR began marketing Inter-
sputnik circuits to developing countries. This effort has
been suceessful because of Intersputnik’s lower prices
and easier membership requirements. Technological

progress has enabled Intersputnik to become an even: .

stronger competitor. Since the original nine Soviet Bloe
countries formed Intersputnik, five additional states
have become signatory members: Vietnam, South

‘Yemen, Afghanistan, Syris, and Laos. Other countries -

such as Algeria and Iraq have become users but are not
signatory members. By the end of this year, 16
Intersputnik ground stations will be connected via the
Gorizont satellites. In 1984 North Korea will open its

Intersputnik station. In addition, Soviet officials are

xnegotiating with Libya, Angola, Mozambique, Mada-
gascar, and Sri Lunka to join Intersputnik. Nicaragua
and other Latin American countries also are interested
in becoming members. Thus, Intersputnik is becoming
Intelsat’s foremost competition in the international
telecommunications market,

*

intelsat and Iamarsat

10. The Soviets, although users of Intelsat services;
bave never become members. It is doubtful they will
ever join because membership requires that states not
offer competitive services. Soviet use of Intelsat has
been limited, ranking in the bottom 10 percent of the
130 users of Intelsat services.

11. In contrast to Intelsat participation, the Soviet
Union is a charter member of the International Mari-
time Satellite Organization (Inmarsat). The USSR cur-
rently holds 14-percent ownership but accounts for less
than l-percent usage. Soviet owmnership will soon
shrink to aboul 7 percent as other countries join and
relative Soviet use declines even further. Despite these
developments, Soviet officials have publicly stated
they do not intend to create another maritime satellite
service to compete with Inmarsat. They have indi-
cated that the Volra communications satellite system
will remain limited to use by Soviet shipping only.

Commercial Space Launch Services

12. The USSR is planning to enter internstional
commercial competition in providing space launch
services. -Soviet launch vehicles have placed three
Indian ‘satellites in orbit and agreements have been
radied to launch a Swedish-built satellite. To be
successful in this arena, the Soviets will have to offer
piices competitive with those of the United States, the
Eurepean Space Agency (ESA)" and Japan. They may
also release some technical and reliability information
on their boosters, provide insurance, and allow West-
era access to satellite and launch support facilities.
This would be & sharp break with past practices, but
the prospect of acquiring hard cumrency, increasing
trade in high-technology products, and offsetting some
space costs may outweigh security concerns.

13. The USSR tmay offer space liunch services at
prices well below both ESA's Ariane and the US
shuttle, We believe, on the basis of the expected
launch rate, that the demand for commercial space
launchers may exceed the projected capacity of the
shuttle and Ariane launch vehicles. The SL-12/13

- Proton booster would be the most likely launch vehicle

for Soviet-offered commercial services. The Proton is
the world’s largest expendable space booster, and the
only one that could compete with Western vehicles in
launching payloads to geasynchronous ocbit. The Pro-
ton has achieved about a 90-percent zeliability rate
during the past 10 years. Extensive pew Proton pro-
duction facilities suggest that the launch rate may

double in the next few years. By the late 19805, about.

five Protons could be available cach year for commer-
cial purposes. Inmarsat has been the target of recent
Soviet efforts to provide Proton launch services for the
next gencration of Marisats (maritime satellites) in the
1988-89 period.

14. The new Soviet heavy-lift launch vehicle and
space shuttle will fusther enhance Soviet commercial
potential. The Soviet shuttle appears to be virtually

uESA was {otmded 1o 1972 by & 10-member consortium of West
European couritries led by France and West Germany. The purpose
was lo challenge NASA's monopoly on commercial space-launch
scrvices. Arianespace is the French-based markeling corporstion for
ESA"s spacelaunch services. The Frénch Space Agency is the
principal shareholder (59 pereent) In Arianespace and soon will take
over the entire Ariane program. including the Iaunch Fagilities in

‘South Armerica at Kouroy, French Guiana,
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identical to the US orbiter in size and configuration,
including the same dimensions of the payload bay.
Thus, payloads designed for the US shuttle may be
compatible with the Soviet orbiter. The new heavy-lift
launch vehicle and shuttle launch [acilities are being
constructed with two separate launch control facili s,
which would provide for easy separation of military
and commercial launch activities.

Remote Sensing

15. Current US commitments lo provide Farth
resources data to domestic and foreign users with
Landsat do not extend beyond the mid-1$80s. Fur-
thermore, there is no indication that the private sector
is willing to become involved. At this point France has
expressed an Interest in providing this service with
SPOT, a high-resolution, multispectral Earth resources
satellite. Also, the Japanese may provide data from
their future Farth resources satellites The USSR may
also see an opportunity and move to offer similar
services. [f o, there are two approaches the USSR
could take in entering the Earth resources data mar-
ket First, they could offer data from the MXF-6
multispectral camera system. This system, built by
Zeiss-Jena, has been flown on Salyuts 6 and 7 and
possibly on  unmanned photoreconnaissance-type
spacecraft. The MKF-6 camera takes pictures in six
spectral bands with a resolution of 10 to 20 meters.
Although this is much better than the resolution of
_either the thematic mapper or multispectral scanner
on the US Landsst, the data are more limited in
quantity and generally not as timely. A second and
- more likely choice involves new semsors currently
being developed and tested on board the Meteor-
Priroda spacecraft. These sensors are high-resolution,
electro-optical, multispectral scanning devices with
resolutions similiar to Landsat D (30- and 80-meter
picture element sizes).

16. The first operational Metcor-Priroda is expected
to be launched in 1985. We believe an aperational
land remote-sensing system will be available by the
late 1980s. Such a system would provide the opportu-
nity to improve Soviet access to Third World countries

by providing Earth resources data for national devel- -

opment. Soviet engincers would be required to process
the data.

Processing and Manufaciuring of
Matetials in Space

17. 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 research phase. These activities includ-
ed experiments to produce unique semicenductors,
superconductors, special alloys, glass, and crystals.
Much of this work continued on Salyut 7. These
experiments were more extensive than those planned
for the US Spacelab mission in 1984.

18. At this point, we believe the Soviets are ready to
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 a5 part of a modular space station. Such a
space station can be assembled in orbit by the mid-
19805, Most of the materials developed in the Salyut
experiments have a miilitary or scientific application
However, a Soviet modular space station also could
rnanufacture materials for commercial markets.

Other Areas of Competition

19. There are other activities in space where the
Soviets mzy choose to compete. This competition may
not provide direct economic benefits, but could en-
hance the image of the Soviet Union as a technological
power and & 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. The Soviets might make reteivers
available at low cost, making the system more attrac-
tive to some users. The Soviet GLONASS system is
expected to be operational at about the same time as
the US Global Positioning Syster (GPS).

20. The launching of GOMS, a geostationary mete-
orological satellite delayed since 1978, could fill a void
in weather coverage that exists over the Indizn Ocean.
The USSR could then offer ground terminals for
receiving GOMS data, which several African and
Asian nations may find wseful, especially if used in
conjunction with Earth resoyurces data. ’
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