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PREFACE 

DST- I WOS-02n2 
30July 1982 

-te,' This study presents a 10-year projection of all Soviet space systems and then uses this 
projection to devdop a 20-year forecast of potential high-payoff Soviet space activity. In this study three 
general time frames are discussed-the near, mid, and far terms. GeneralJy, the time frames can be 
thought of as near term, 0-5 years; mid term, 5-10 years; and far term 10-20 years. The near and mid 
terms are thought to encompass a single Soviet research and development (R&D) cycle, so a program 
initiated at the beginning of the projection period would have its first flight before the end of the mid 
term. System capabilities, limitations, and improvements are discussed in terms of Key System 
Parameters; i.e., those mission-peculiar parameters that, when taken together, define the operational 
capability of the system. For easy reference and definition of area capabilities, the systems are grouped 
by classical military missions such as offense, defense, and surveillance, and by major interest areas 
such as manned and launch vehicles. 

(U) This study also has two appendices. These appendices contain material of narrow interest, 
or experimental analysis concepts that may be incorporated into future versions of this study. 

1'8,- The primary purpose of this study is to provide a space systems threat model for development 
and long-range operational planners at OSD,Joint Agency, U&S Command, and Service Headquar­
ters levels. The document should also be useful to planners and managers at all levels, particularly 
when augmented with the details on current systems provided in the standing body of DIA studies on 
each space mission area. 

(U) The authors wish to acknowledge the following _individuals who have made significant 
contributions to this study: 

(b)(3) 10 USC 424;(b)(6) 

(U) Comments on improving the usefulness of this document are invited and should be forwarded 
to the Defense Intelligence Agency (ATTN: DT), Washington, D.C. 20301. 
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SUMMARY 

(U) This study presents a projection of what is 
expected to happen during the next IO years for all 
Soviet space activity and a forecast of what could hap­
pen during the IO to 20-year period in certain high­
payoff options the Soviets may choose to develop. A 
brief description of the current Soviet space program, 
and its subelemcnts, is given to provide a frame of refer­
ence upon which the projections are based. Projections 
of future programs are presented in narrative form and 
integrated in tabular and graphic form. Methodological 
considerations are provided to help in understanding 
the projections developed in this study. 

~ The Soviet space program is large, active, and 
diverse. It has been characterized by a high levd of 
launch activity and short payload lifetimes when con­
trasted to the US space- program. These characteristics 
are expected to remain in the fore throughout the time 
pericxl considered in the study. 

"tS,- The overall nature of the Soviet space program 
is not expected to change over the next 10 years. The 
launch rate for Soviet spacecraft is expected to remain 
at 90·100 launches per year. The number of different 
types of systems is expected to expand as tht: Soviets 
introduce new payloads for near real•time photo· 
reconnaissance, SIGINT surveillance, three...d,imen• 
sional navigation, and others. The Soviets are also 

Xlll 

expected to introduce a reusable spacecraft. Although 
its announced mission will be space station support, 
ocher missions with longer term implications will also 
be performed. 

~ During the 10- to 20-ycar period, the study 
forecasts the deployment and employment of directed 
energy devices in an ASAT role, a significant increase in 
the amount and type of data collected by the Soviets 
from Earth orbit, a significant information relay capa­
bility through space, and the development of a com­
pletely reusable spact> system (RSS) analogous to the 
US Space Shuttle. 

(U) The user of this study is cautioned that many 
of the projections presented are subject to a high degree 
of time uncertainty. The nature ofa new system is usu­
ally predicted with a higher level of confidence than the 
time when the new system will be introduced. This is 
because ofan incomplete understanding of the Soviet's 
systems/technology acquisition process. There is also a 
strong tendency in the US to optimistically perceive the 
Soviets' assimilation of technology, the transition of 
systems development indicators, and the potential sys­
tems' first flight dates. In general, these indicators have 
been used to project systems introduction at a faster 
rate than historical data indicate. 

SEORET 
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SECTION I 

INTRODUCTION (U) 

(U) This study presents a 20-year forecast of 
Soviet space activity. The forecast is broken into two 
major areas. The first area is a detailed IO-year 
projection covering all observed and postulated mission 
and high-interest areas within the Soviet space pro­
gram. The ~cond area builds upon the IO-year 
projection and forecasts potential high-interest or high­
payoff system options the Soviets may attempt to 
exploit in the JO- to 20-year period. This study is 
organized into five major areas. The Introduction estab­
lishes a frame of reference within which the reader can 
use the projections and forecasts developed in this 
study. A section devoted to the Management of the Sovitt 
Space Program provides an outline of the R&D base and 
management infrastructure associated with the Soviet 
space program. Several sections (III-XIII) are devoted 
to the gennic mission and inkrest artas and present a brit:f 
historical description, some evidence and perceptions, 
and develop a most likely projection within a generic 
mission or interest area. In the section on Projected Spau 

Programs these I 0-year projections are consolidated into 
a single I 0-year projection of all Soviet space activity. 
The section on Fortcast Options for tht 20-Ytar Period 
builds upon the IO-year projection and outlines poten­
tial high interest and/or high payoff system options the 
Soviets may choose to undertake in the IO- to 20-year 
period. 

~ The Soviet Union, since the launch of the 
Earth's first artificial satellite, has developed a dynamic 
and expansive space program. Figure I is a historical 
representation of the Soviet space program with the 
number oflaunches used as the basis for quantification. 
As can be seen from Figure 1, the Soviet space program 
is large (between 90 and 100 launches per year) and 
diverse (some mission areas, like the co-orbital ASAT 

system,_'-,a-;====-==t----,c;-;=;.==-.-.- he large 
number o aunc es res ts m part rom t e Soviets' 
reliance on older, prov n spacecraft systems with lim­
ited orbital or missio lifetimes. The diversity within 
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the Soviet space program rcsuhs from the ust" of spacc 
to support a wide variety of users in a number of diffC"r­
cnt environments. Therefore, any projection of future 
Soviet space activity must takC' into account the tradi­
tional magnitude and diversity of their past and current 
space programs. 

~rojecting future Soviet activity in any area is 
difficult, but the complexity of the problem is multiplied 
because space systems support many different missions. 
In general, the approach taken toward space projec­
tions can be characterized as multifaceted and eclectic. 
First, we must recognize change is an established fact 
within the Soviet space program. Figure 2 presents a 
plot of new systems and significant system modifica­
tions as a function of time. This figure illustrates that 
change is recognized and accepted; the problem is to 
dctennine in what generic area the change will occur, 

(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 

along with the magnitude and timing of that change. 
Herf' the eclectic nature of the forecasting process comes 
to the forefront. Our view of the Soviet space program 
is characterized by various degrees of accessibility and 
visibility. (Accessibility relates to our ability to obtain 
information on Soviet programs and our understanding 
of that information.) Some systems, like the recon­
naissance and surveillance systems, arc marked by a 
complete lack of Soviet statements even acknowledging 
the ('Xistence of such a capability, while for others, like 
the manned and exploratory systems, the Soviets have 
been fairly open in discussing past and future programs. 
And finally, there are some areas, such as launch vehi­
cles. where there is a mix between program visibility in 
the intelligence data {i.e., observation oflaunch facility 
construction and modification) and accessibility to the 
real meaning of the indicator (i.e., what mission will 
this new launch vehicle support). This degree of 
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accessibility and visibility then becomes a way of char­
acterizing the projection process used in forecasting the 
future course of Soviet actions. 

(U) The projections process used in this study 
involves three phases. The first phase, which is common 
to space systems with high and low degrees of acces­
sibility, involves the establishment of the forecast con­
straints, input information, and the forecasting basis. 
Typical factors considered at this phase of the fore­
casting process include: Soviet infrastructure; descrip­
tions and up-to-date assessments of current space 
systems and their supporting systems; assessments of 
both the current level of systems applications of critical 
technologies, the proven state-of-the-art of these same 
technologies, and where there is a difference between 
these two levels of technology; planning inputs typical 
of those received by a Soviet planner to include percep­
tions of the threat the US and other countries pose to 
the Soviet Union; and the availability of design bureau 
and research institute support to aid in the development 
and evaluation of various future system concepts. 

(LI) Once the process is initialized the actual 
projections process is conducted using one of two 
interacting channels. \\'here there is a high degree of 
accessibility, the projections analyst uses an indicators­
driven ch.:rnnel. Because of the high degree of acces­
sibility, the analyst is able to develop indicators of 
system development or of system requirements. 

(U) For those systems or mission areas character­
ized by a low degree of accessibility, the projections 
analyst uses a process of perception to develop systems 
requirements. In this channel, the analyst examines the 
spectrum of missions the Soviets may want to accom­
plish in space or use space systems to support. From this 
one derives system parameters and evaluates the ability 
of current systems to meet the parameters. Where the 
current systems cannot, then the analyst has a per­
ceived requirement for a new space system. 

(U) As was mentioned, the indicators and percep­
tions channels are interactive. This means there is no 
necessity to go completely through a channel to develop 
a system requirement. Instead, it is possible to start in 
the perception channel and part way through slip into 
the indicators channel in developing the systems 
requirement. This tends to blur the distinction between 
the two channels and make them appear as one. This 
channel distinction may not be apparent to the reader 
of this study, but in almost all cases the authors have 
attempted to use a dual channel process to arrive at the 
projections prt'srntrd. 

~ Once the system requirement is developed, 
tht" system technical requirements are defined. The 
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required technology level is then compared with the 
assessed level of technology within the Soviet Union to 
determine the availability of required technology for 
system development. 

~ Depending upon the av3ilability of proven 
technology, one of two approaches can be followed. 
\,\'hen proven technology is not assessed co be available 
to support the requirement, the prqjected space system 
is removed from consideration and an assessment is 
made as to when the technology will be available. The 
projected space system is r~portcd as technology con­
strained. \Vhen proven technology is believed to be 
available, then a survey is made of the intelligence data 
base to determine if any ongoing programs compatible 
with the goal can be identified. Also, the R&D manage­
ment and facilities structure is investigated to deter­
mine if development capacity is available for the proper 
execution of an R&D program to accomplish the per­
ceived goal. If any or all the above factors are present, 
then the analyst performs a mental integrntion to allow 
him to devdop what he considers to be a valid 
projection of a future space capability and a reasonable 
time for the development of a space system to exhibit 
that capability. 

( U) Once the analyst completes this process, there 
are two tasks remaining. The first task is to documrnt 
and report on the results of the projection process just 
described. This study represents the results of the first 
task. The second task is somewhat more difficult, but of 
greater, long-term importance. This task involves 
taking insights gained in the projections process, along 
with the documented forecasts, and developing intel­
ligence collection requirements. These requirements an­
then used to target collection assets with the genera! 
goals of collecting more indicators to support those 
already available, of collecting information on those 
perceived requirements to verify the perceptions were 
valid, and of collecting information on Soviet concepts 
for and planned use of space to better define the spec­
trum of potential space mission options. The intel­
ligence information resulting from these requirements is 
then used to start the forecasting process again. Figure 
3 illustrates this process. 

~ Any projection of future acuv1ty involves 
uncertainty, and that uncertainty by itself makes it 
impossible for the projection to be "correct." That is, an 
historical review of the projection shows no divergrnce­
bctween the projection and the events the projection 
was attempting to model-both what was to occur and 
what actually did occur. However, it is possibk to 

bound the uncertainty and thereby give the deci5.iun 
maker a framework within which he. mav use the 
projection. The principal weakness of this s

0

tudy (and 
any other projection of Soviet space activity) is the 
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definable limits on the uncertainty of the projection 
quickly become unbounded as we go forward in time. 
This stems from a lack of understanding of the scope 
and direction of the Soviets' space program. 

-tej Of the "big three" components of th(" Soviet 
aerospace program-missiles, space, and aircraft­
least is known about the Soviet space program. This is 
because of a number of diffcrrnt rrasons. Somf' arc the 
result of the Soviets' own modus operandi and others 
because the US perceives a relatively low threat from 
the Soviet space program resulting in a lower level 
of resources devoted to intelligence collection and 
analysis. 

~From the beginning the Soviets have not talked 
about much of their s ace r ram. Th~v have not 
rc\'ealc , 

I Page 6 is blank . 
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onct spacccra t arc eve ope wlt m t e same m1ms­
try that develops liquid-propellant ballistic missiles, 
thus hindning interpretation of facility indicators that 
tend to become universally associated with the missile 
program unless an irrefutable space context is found. 

"t@1' These reasons have historically tended to fog 
our ability to see into the future of the Soviet space 
program, and the intelligence community has often 
been surprised by new Soviet space developments 
( starting with Sputnik l). Therefore, analysi.s of the 
Soviet space program has been reactive rather than 
anticipatory. The reactive nature of the analysis causes 
a concentration on past events, not future activities, and 
this concentration means the uncertainty limits on 
future systems can be large . 
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SECTION II 

MANAGEMENT OF THE SOVIET SPACE PROGRAM (U) 

1. Background (U) 

(U) Starting with the launch of Sputnik I in !957, 
the Soviet space program has developed into an cxpan• 
sivf' program encompassing all generic mission areas 
one would expect a super power to exploit. The Soviet 
space program is one of extreme diversity, ranging all 
the way from the Soviet ASAT weapons program to the 
purely scientific and exploratory lunar and planetary 
programs. 

~ There arc lessons to be learned from an over­
view of the entire Soviet space program. These lessons 
are generally in the area of the Soviets' mod us operandi 
in developing new space systems. As was illustrated 
earlier, there is little question regarding the inevitability 
of change in the Soviet space program. The principal 
questions arc how and when the change will occur. 
Historical evidence in the Soviet space program indi­
cates the Soviet space system designer, once the mission 
requirement is defined, severely limits technical risk 
through conservative system design. This maximizes 
the probability of meeting a schedule established at the 
start of a spacecraft development process. The min­
imization of technical risk usually occurs when existing 
systrms or components are used or modified to perform 
a diflCrent mission or role than originally intended. The 
continued usr of the Vostok vehicle for recoverable 
space payloads is an example of this approach. This is 
not to say the Soviets will not develop a new spacecraft 
wht'n n·quircd to do so, but with such systems they tend 
to commit themselves to long development cycks to 
ensure delivery of a workable spact"craft at the end of 
the cycle. 

( LT) The research, development, testing, produc­
tion, and operation of hardware for the Soviet space 
program arc carried out by a highly integrated bureau­
cratic structure. As in all bureaucratic systems, func­
tions han· been delineated and assigned to various 
organizational entities. The three major functions asso­
ciatf'd with space systems are national program man­
agement and decision-making, development and pro­
duction of the necessary hardware, and operation and 
exploitation of the spacecraft. 

2, National Structure for Space Hardware 
Development (U) 

( lJ) ~ational decision-making is concentrated in 
du· Communist Party and the governmental structure. 
The Polidrnro is at the apex of the party/government 
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political and economic structure. This 22-member body 
has ultimate control of Soviet spaet· prog-ram devel­
opment. Major decisions involving the scope, direction, 
and timing of space programs are decided by the 
Politburo. Normally, the-re exists two reasons that 
would prompt the Politburo to decide upon the devel­
opment of a new space program (a) sufficient scif'ntific 
and technical progress to allow development of more 
sophisticated prototypes of spacecraft, and (b) substan­
tial decrease in the effectiveness of existing space 
systems. [n addition to these, the national economy 
and international prestige can be deciding factors in a 
Politburo decision to develop new space systems. The 
key performers are L. I. Brezhnev, General Secretary of 
the Party, President of the Supreme Soviet Presidium, 
and Chairman of the Defense Council; D. F. Ustinov, 
tvfinister of Defense and the former Party Secretary 
in charge of the defense industrial base; and N. A. 
Tikhonov, newly appointed Chairman of the USSR 
Council of ~tinisters, succeeding A. N. Kosygin. 

-,,erThr Central Committee Secretary for Defense 
Industrial Matters is a member of the Party Secretariat. 
The secretary is charged by the party to monitor all 
matters related to the development of military weapl)ns 
and space systems in specific ministries making up the 
military industrial sector of the national economy. The 
position carries a great deal of authority because (a) it 
carries the weight of the party behind it, (b) it reports 
directly to the Politburo, and (c) it commands the 
resources of the entire party and government hierarchy 
devoted to defense research, development, and pro­
duction. This position has been open since Ft!brurary 
1979. The party and government weapon system/space 
development, infrastructure was probably so well inte­
grated by D. F. Ustinov, when he served as the party 
and government czar of this infrastructure, that there is 
little need for a full-time decision-maker and overseer in 
this area. In cases of need, Ustinov is believed to make 
the decisions of this office. 

~ The Defense Industry Department is directly 
answerable to the Secretary for Defense Industrial 
Matters. It was headed by I. D. Serbin for over a quar­
ter of a century until his death in February 1981. His 
successor has bef:n identified as I. F. Dmitrivcv. 
formerly deputy chief to Serbin. The main functio~ of 
the department is to monitor the work of the defense' 
industrial hierarchy. Its apparatus extends to all levels 
of the defense industrial ministries and is, in fact, a 
separate communication channel outside the normal 
government bureaucracy. Its feedback capability 

5E8AE'f 



SEeAET DST-1400S-022-82 
30July 1982 

allows local party officials direct access to top kvd 
decision-makers. Its staff represents the power of the 
party and is treated with respect and deference at all 
levels of government. It is represented at all meetings 
involving decisions affecting military weapons devel­
opment and space programs. Within the department 
itself, the staff is organized with sections in the space, 
missile, and electronics areas. It also controls the selec­
tion of all defense industrial managerial appointees to 
the research institute director, designer, and plant man­
ager levels. 

~ The Defense Council, while not formally a 
party organization, provides the Politburo with military 
expertise and viewpoints on the operational aspects of 
various proposed weapon systems and space programs 
with military applications. The 1977 Constitution of the 
USSR identifies the formation of the Defense Council 
and approval of its membership as a function of the 
Presidium of the USSR Supreme Soviet. Previously, the 
Defense Co1.1ncil was assumed to act in a consultative 
capacity to the Politburo, on an "as-required" basis. 
This change in the Constitution seems to transfer the 
Defense Council from party control to government con­
trol. The implication being that the Defense Council 
has been divested of its policy-making capability and 
placed in a role of policy execution. 1'.Iuch of the signifi­
cance of this transfer loses its importance because the 
major participants rrmain the same. 

(U) The USSR Council of ~linisters directs the 
vast governmental bureaucracy including the nine de­
fense industrial ministries, the Ministry of Defense 
(~10). and 1hc various peripheral agencies supporting 
the space program, such as the State Committee for 
Scic11ce and Trchnology (GKNT), the Academy of 
Sciences of the CSSR (A~ SSSR), the State Planning 
Committee (GOSPLAN), the State Banking 
Committee (GOSBANK), the Ministry of the Chemical 
Industry (MINKHIMPROM), the Ministrv of 
Instrument .Making, Automation Equipment,· and 
Control Systems (MINPRIBOR), and other industrial 
minislrics supporting space contracts. 

~ The ~lilitary Industrial Commission (VPK) is 
a supraministerial body providing a national level 
framework for ovrrall coordination and control of all 
military product and space-related research, design, 
development, test. and production within the Soviet 
Union. It is directly subordinate to the PrC'sidium of 
the Council of ~linisters, the body responsiblr for 
day-to-day operation of government, and as such is a 
gon·nuncntal rather than a party organization. Its 
chairman, L.V. Srnirnov, is a Deputy Chairman of the 
Council of Ministers and a member of the Presidium of 
that body. His staffis responsible for various aspects of 
militJ.ry and space RDT&E and production. VPK staff 
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members expedite, negotiate, arbitrate, and solve the 
multitude of problems arising in the day•to-day inter­
action between ministries and between the ministries 
and the customers. (Src Figure 4.) 

~ As the final customer for new and improved 
weapons, including complete space systems and launch 
vehicles for scientific satellites, the Ministry of Defense 
(MO) ha.'> overall responsibility for generating require­
ments and monitoring the research, development, test, 
and production carried out by the defense industrial 
ministries. The detailed requirements for procuring 
major weapon systems peculiar to each of thr Soviet 
Armed Forces is controlled by the individual service's 
main technical administrations, or "directorates," nor­
mally located within the force headquarters. The fol­
lowing main technical directorates have been identified 
within the Soviet Ministry of Defense: Ground 
Forces--Main Forces and Artillery Directorate 
(GRAU); Air Defense Forces (Voysk PVO)-Fourth 
Main Directorate of the Ministrv of Dcfrnse (4th 
GUMO); Naval Forces-Dircctor~tc of Rocket and 
Artillery Armaments (KSIV); Air Forces-Aviation 
Technical Committee (ATK); Strategic Rocket 
Forces-~fain Directorate for Rocket Armaments an<l 
Equipment, and Main Directorate for Space Systems. 
The Drputy Minister of Defense for Armament and the 
General Staff provides central guidance for the tech­
nical directorates. The relationship of the service main 
technical dircctoratC's within the Ministf'.• of Defense is 
shown in Fi~urc 5. ' 

~ The t"stablishment of the tasking documen­
tation for weapon systems including the timely and 
accurate completion of a project are technical dircc• 
toratc functions. The actual research, design, test, and 
production fall under the role of the deft"nsc industrial 
ministries. 

~ The main technical directorates of the Soviet 
Armed Forces having prime responsibility for space 
system requirr-ments generation are those of the 
Strategic Rocket Forces (SRF), the Air Defense Forces 
(Voysk P\'0) and the Navy (l\.1orskoy Flot). 

~ The organization which actually has control 
over Soviet space launches is the Main Technical 
Directorate of Space Systems of the Soviet Rocket 
Forces (SRF). The main directorate is thought to be the 
controlling organization for the majority of Soviet mil­
itary space rcsearr:h, development, test evaluation, 
production, and quality control. It also controls the 
allocation of hardware to users of the specific space 
systems and experiments. 

ffl The ~-lain Technical Directorate of the Vovsk 
PYO (4th GUMO) has the responsibility .for 
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Fig. 4 IC) Organizational lntt"raclion in 1hr- Soviet Space Program 

generating requirements for such programs as ami­
ballistic missile, antisatcllite, and missile launch 
detection. The Naval Main Technical Directorate 
(KSIV) plays a similar role in the specification of 
requirt'ments for programs such as the radar and 
ELINT ocean reconnaissance satdlitf'S. 

3. Space System Hardware Acquisition Process (lJ) 

-te-, The development of all Soviet space systems, 
from the establishment of national goals to th«- eventual 
reali2ation of operational hardware, involves the 
mutual participation of three major clements-( I) the 
party/government establishes national goals and poli• 
cies and allocates resources, (2) the !\linistry of Defense 
(through a service main technical directorate) generates 
the reguin·ment and monitors progress and quality, 
and (3) the defense-industrial ministrirs perform the 
rese;.trch, design, test, and series production oftht' space 
system. 

9 

~ Over a period of years, intelligence data have 
been acquired from a varirty of source~ drscribing thr 
sequence of events in new aerospace systems acquistion 
and the interactions of the various participating or­
ganizations. The entire process is applicable to space 
launch vehicles and, in particular cases, is rf'levam to 
payload development. There appears to have been little 
basic change during the past three decades in the un­
derlying philosophy and procedural concepts governing 
the nature and characteristics of the process. :\"or, for 
that matter, is there much variation in thr overall sys­
tem acquisition process when a different type of aero­
space system is being acquired. 

~ The Soviet system acquisition process gener­
ally originates at the party/government level where 
broad national policies and goals are established. These 
national goals serve as the point of origin of spau sys­
tems requirements. The requirements are usually devel­
oped by the individual military services or an element 
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of the General Staff of the Ministry of Defense. How­
ever, ideas can be initiated by a member of the political 
hierarchy, by the designers from the defcnse•industrial 
ministries, or by the various technical directorates of the 
services. 
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the design and development 
L _____ JL,::e=gm=e::n::t:--::o:,fc-:,th::e:-.S,:o::v::i::et:--:"weapon system procurement 

~ 1',filitary-related payloads, as a subsystem to 
military-related space systems, and the military-related 
space systems are developed under the management 
procedures expressed in the YeSKD. The process 
normally begins with the generation of the Tactical 
Technical Requirement (TTT) by the individual 
armed service technical directorace. The TIT, based 
upon analysis of new or potential missions, outlines 
general requirements for space systems to accomplish 
these missions. They could be a general description of 
the mission and the mission environment. The TTT is 
then submitted through the parent armed service and 
~linistry of Defense command channels for approval. 
After approval is obtained, the TIT is levied through 
the parent defense-industrial ministry, either the 
Ministry of General Machine Building (MOM) or the 
Ministry of Defense Industry (MOP), to a major space 
systems design bureau. 

• 

• 

program is performed in accordance with specific 
national rules governing development for all branches 
of Soviet industry. These documentation standards are 
defined in a series of State Standards (GOSTs) under 
the heading of the "Unified System of Design 
Documentation ( Yedinaya Sistema KonstrukJcrskoy 
Dolcumentatsii-YeSKD)." 

-ts, The formal acquisition process for Soviet space 
systems is controlled by the management procedures 
described in the YeSKD. These management pro­
cedures are concentrated within a single organization, a 
design bureau of the Ministry of General Machine 
Building, designated as the focal point for integration of 
all subsystems in a space system. This arrangement 
follows the typical Soviet practice of specifying a lead 
organization (golovnaya organi~alsryD) to coordinate 
efforts dictating involvement of organizations subordi­
nate to other than the ministry controlling the integra­
tion focal point organization. Further, required sub­
systems to the space system itself are developed under 
contract following these management procedures. The 
process described below represents the requirement 
generation/satisfaction process as we understand it. 
This process holds for launch vehicles, as well as for 
spacr systems. 

~ Scientific space payloads, primarily for space 
exploration are attributed to work performed by the 
USSR Academy of Sciences. The instrumentation of 
these payloads is developed either within the Academy 
of Sciences or in conjunction with Eastern European 
satellite country scientific organizations under the 
"INTERKOSMOS" program. The scientific payload is 
incorporated into an existing launch system, which is 
controlled by the military. The INTERKOSMOS pro­
gram is headed by V.A. Kotelnikov, a vice president of 
the Soviet Academy of Sciences. 

~ Because of the unique, limited production 
nature of scientific instrumentation payloads, the pro­
cedurr most likely employed. is the one used in the 
Soviet Union for development of experimental devices. 
These procedures are identified in Soviet literature and 
encompass Lhe application of fundamental scientific 
knowledge to development of a laboratory verification 
dC"vicr. Tht' procedure is known as scientific research 
work or :-;IR. (Sec Table I.) 

I I 

-fe-) Using the TIT as a guide, the design bureau 
formulates the "Initial Technical Assignment" defining 
the general task governing the development and testing 
of the space system. The design bureau also prepares a 
document identified as the "Draft Decision" specifying 
the participants (subcontractors), defining the task, and 
containing preliminary schedules and cost estimates. 
Upon its completion, the "Draft Decision" (including 
the Initial Technical Assignment) is circulated to all 
participating defense-industrial ministries for signa­
tures of the Minister and responsible Deputy Minister. 
This coordination will also include the Ministry of 
Defense as they must provide flight-test facilities. 

~ Once coordination is completed within the 
appropriate defense-industrial ministry, the "Draft 
Decision" is forwarded to the 1\-iilitary Industrial 
Commission (VPK), which holds a session for review 
and approval. Once the "Draft Decision" is signed by 
the Chairman of the VPK, it is forwarded to the 
Polithuro and the Council of Ministers for approval and 
signature. 

-tS-) After all signatures are obtained, the ·'Draft 
Decision" officially becomes a "Decision of the VPK." 
For major space systems, the "Decision of the VPK" 
is reviewed for approval by the Defense Council and 
signed by L. I. Brezhnev and the Chairman of the 
Council of Ministers. This step involves the attach­
ment of a "Decree" of the Central Committee of the 
Communist Party and the Council of Ministers. The 
''Decree" is also sometimes referred to as a 
"Government Decision." The "Decision" and "Decree" 
package provides formal justificalion for funding 
requests and for the inclusion of development and 
production schedules in economic plans coordinatrd 
by the State Planning Committee (GOSPLAN). 

SECRET 
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TABLE I 

(U) STAGES OF SCIENTIFIC RESEARCH WORK 

ST AGES OF NIR 

Develop the Technical Task 
( Ttkfiiclusko_Jt Luiant11t) to 
conduct NlR 

Dc\·dop th(' T cchnical 
Proposal ( Ttklmiclu1ko;w 
Prtdlodm,i,)Y } 

Conduct Theo1ttical and 
Ex~rimental Research 

Formulate the Results of NIR 

Accept the r'i IR 

-t"8," The major design bureaus are essentially sys• 
tern integrators who are, in turn, supported by major 
subsystems and component design bureaus. The receipt 
of the "Decision of the VPK" (and .. Government 
Decision" if applicable) by the integrating design 
bureau initiates the space system design and devel­
opment (prototype production) phase. The phase is 
subdivided into the following stages: 

. Technical Assignment-The initial 
"Technical Assignment" contained in the "Decision of 
the VPK" is studied in the design bureau long•range 
planning department and further defined. 

• Technical Pruposal-On the basis of the 
defined •'Technical Assignment" a "Technical 
Proposal" is prepared. lt will contain the space system 
basic characteristics, general sketches, and costing data 
envisioned by the major design bureau. Network sched­
ules are also included within the "Technical Proposal." 

12 

PHASES OF WORK 

Analyu initial information sources. 
Develop the Tcchnic.a! Task for 
resean;h. Coordinate and appro\·e 
the research Technical Task. 

Colkct and analyze the- sources ol 
S&T information. Develop the 
Technical Proposal according w 
the results of analy~s of the 
Technical Task and sources of S&T 
information. Coordinate and apprm·c 
the Technical Proposal for resrarch. 

Develop initial methodological 
documentation for conducting 
rnearch. Develop the i;,tpcrimcntal 
model or t~t article. Plan, design, 
and prepare thr- cx~rimental modds, 
test articles and equipment for 
research. Conduct experimental 
rr-search. Correct the technical doc­
mentation according to tht" ~suits of 
thr-oretical and experir-mental rr-scarch. 

Devdop summary scientific and 
technical documr-ntation. Review of 
the summary S&T documr-ntation by 
thr- Scientific Technical Council or its 
sections and approval. 

Review and accept the ~IR. Transfn 
documentation to interested organizations 
or enterprises for usr- or assimilation. 

t:NCLASS!FIED 

• Draft Design-The "Draft Design" stage 
follows the acceptance of the "Technical Proposal." 
Included in the "Draft Design" formulation are data 
defining the purpose and basic parameters, and general 
outline drawings of the space system. The most 
important documents developed during this stage are 
the "'l'echnical Specifications" for planning. These doc• 
uments include information concerning labor intensity, 
cost of manufacture, and operation of the specific 
product. Also prepared during this stage is the 
"lnter·departmcntal Operational Technical Specifica­
tions (~IRTU)," which is only in effect as long as inter­
organizational activity exists. Conceptual drawings and 
brief descriptions are prepared for each component 
part, and strui.:tural materials are selected. Bread• 
board mockups are fabricated and tested during this 
stage. The "Draft Design" is reviewed by a Scientific 
Technical Council (NTS) and by the chief designer of 
the space system. The findings of the "Draft Design" 
and its explanatory notes arc then sent by the chief 
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designer to the ~tinistry of Scientific Research Institute 
(NII), which attaches any technological recommen­
dations it deems appropriate and necessary. After all 
concerned parties have fully coordinated, the "Draft 
Design" serves as the basis for development of the 
"Technical Design" stage. Also at this point, it is 
believed that another management system identified as 
the Unified System for Technological Preparation of 
Production (YeSTPP) is implemented. The purpose of 
this system is to identify the production plant, provide 
for acquiring long lead time production equipment, 
plan the production process, and coordinate work of the 
design bureau experimental plant and the series pro­
duction plant. 

• Technical Design-Design documents 
produced during the "Technical Design" contain the 
technical decision and detailed product data necessary 
for the creation of "working drawings" during the 
prototype development stage. Thr- most important 
documents describe in detail the design and structural 
characteristics of the product and are called 
"Explanatory Notes." Also during this stage. detailed 
subcomponent reports are drawn up and full scale 
mockups of the space system are built. After the mock­
up has been approved by the general or chief designer 
and by a "Mockup Commission" and after the sche­
matics and explanatory notes have been coordinated 
with the designer and with the Scientific Technical 
Council, the project moves to the "Pilot Mcxiel 
Production" stage. 

~ During the "Pilot Model Production" stage, 
the design documents developed during the "Technical 
Design" stage form the basis for developing "working" 
documentation. Available documents are transferred 
from the design bureau to the experimental production 
plant so this plant can gear up for prototype production 
or in some cases "series" production. A series of tests is 
usually conducted by the Interdepartmental Commis­
sion. The Interdepartmental Commission first comes 
into play in the Soviet space system R&D cycle at the 
end of the "Pilot .Model Production" stage. The Inter­
departmental Commission, consisting of represen 
tatives of the military customer, the NII, the design 
bureau, and the production plant, is a testing and veri­
fication organ that oversees the transition of documen­
tation, technical processes, etc., from the design bureau 
to the experimental or series production plant. In doing 
so, the Interdepartmental Commission verifies the stan­
dards and reliability of the pilot models, allowing the 
initiation of"Pilot Lot Product.ion." Static tests are per­
formed by the experimental production plant in con­
j unction with the Interdepartmental Commission. After 
these tests are completed, the results are compiled into 
a report that serves as the basis for R&U flight tests. 

13 

~ The prescribed R&D flight tests are carried 
out in the presence of, and under the guidance of, a 
"State Testing Commission," which includes the mil­
itary customer. At the conclusion of the R&D flight 
testing, a determination of the space systems oper­
ational suitability is made by the military customer. If 
the space system's performance requirements have been 
met and the operational need is still valid, the customer 
through the Ministry of Defense will recommend 
approval for operational use and request initiation of 
series production. The State Commission then stan­
dardizes the technical documentation necessary for 
space system production. 

~ Documentation authorizing series production 
and requesting necessary funding is submitted to the 
party/government structure for review and approval. 
Priorities are allocated and assigned by a special 
defense section of the State Planning Committee to meet 
the program schedule and operational quantities stipu­
lated by the military customer. 

l U) The space system acquisition process 1s 
shown in Figure 6. 

4. Soviet Space System Resources (U) 

4.a. Introduction (U) 

~ The nine industrial ministries forming the 
defense industrial resources base are the:- developers and 
producers of space hardware. They arc supported as 
required by other industrial ministries and various 
rc:-scarch institutes of the USSR Academy of Sciences 
and the Ministry of Higher and Secondary Specialized 
Education {MVSSO). The system integrator for spact­
craft, space launch vehicles, and liquid-propellant mis­
siles is the Ministry of General ~Iachinc Building 
(MOM). This ministry calls upon various other 
defense-industrial ministries for support in component 
development. Among the most important are the 
Ministry of the Radio Industry (MRP)-guidance and 
control packages and lasers; the Ministry of Commu­
nications Equipment Industry (MPSS)-satellite com­
munications network; the Ministry of Electronics 
Industry (MEP)-components for telemetry systems 
and ascent, descent, control, and guidance mechanisms 
for space vehicles; the ~linistry -of Aviation Industry 
(MAP) and the Ministry of Medium Machine Building 
(MS~1)-nuclear weapons and nuclear propulsion sys­
tems. \Vithin each ministry, specialized research insti­
tutes, design bureaus, and production plants interact to 

develop the required booster/payload. 

~ Formal contractual arrangement can be 
instituted between defense-industrial ministries and 
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research institutes of the Academy of Sciences if the 
need arises. However, for the most part, military­
related research on space systems is contained within 
the defense-industrial ministries. Academy coopera­
tion in military-related space system development 
most likely occurs when new concepts or innovative 
approaches to problem-solving arr involved ( r .g. laser 
communications and weapon research) instead of the 
Soviet practice of incremental, evolutionary progression 
of existing technology. In this area, the Academy serves 
as the vehicle to verify new concepts incorporated in 
an experimental device. Further research to verify 
production attainability and sustainability is the 
responsibility of industrial NIis and design bureaus. 

4.b. Scientific Research Institutes (U) 

~ A number of scientific research institutes from 
three different industrial ministries-i.e. MAP, MOM, 
and MRP-have been identified as bein associated 

(U) A prime facility in the latter grouping is the 
Institute of Space Research (IKI), which is subordinate 
to the General Physics and Astronomy Sector of the 
USSR Academy of Sciences. Founded in 1965, !Kl 
employs around I ,200 persons and has an annual bud­
get of approximately 25 million rubles. The institute is 
organized into four research departments-astro­
physics, plasma, planetology, and earth resources. The 
institute has a two-fold mission. First, in its capacity as 
a research institute of the Academy of Sciences, IKI 
analyzes proposals for space experiments and accom­
plishes extensive research for scientific instrumentation 
for future Soviet space efforts. Second, and probably 
most significant, IKI is chartered to act as the adminis­
trative and coordination head of all civilian space­
rrlatf'd scientific efforts being worked on at the various 
academic research institutes within the USSR. 

~) !Kl is directed by R. Z. Sagdeyev. Sagdeyev is 
a strong-willed scientist who su rts the fundamental 
research charter of IKI. 

~---~--Sagdcycv, a first-class scientist, is also 
an experienced politician. During his years as head of 
IKI, he has become an influential participant in the 
planning and execution of the Soviet scientific space 
program. Although !KI is supposedly the coordinating 
head of the Soviet space exploration program, and 
Sagdeyev a strong and influential individual in the 
Soviet space research effort, it is believed that ] KI has 
little actual authority over the determination of which 
experiments will ultimately be incorporated into a 
space flight, how that space flight will be conducted, or 
how the • s e fli ht will be 
analyzed. 

has narrowed 
'n:K~•1f'•-::-s-:a:cc:ct::u-::-ar1-=r=e"sp=-o=-n=-s"i"b"il"it"ie=-s:--:to::-;fi""u'=n== research 
for space experimentation. 

~I (b~)~( l~),~l~.,~( ,~)-~ (b)(l);l.4 (c) 

~ - brovided considerable data 
the function and operation agenda of IKI. The 

~',--~ verified that the facility was both a planning 
-~-" body for all Soviet research on space sciences and a 

theoretical space science research organization in its 
own right, The lso reported the Soviet military, 
and not IKI, controlled t e I launch of spacecraft 
and the detailed design of satellites an • cecraft. 

(b)(l);l.4 (c) 

4.c. Design Bureaus (U) 

~ The number and the product charters of the 
identified Soviet space system design bureaus are 
presented in the following paragraphs. The organiza• 
lions covered are the Glushko, Feuktistov, Chelomey, 
Kryukov, Utkin, and Reshetnev Design Bureaus. 

4.c.(1) Glushko Design Bureau (U) 

"i'!!7 Chief Designer V. P. Glushko is director of a 
massive design complex (consisting of a design bureau 
and experimental production plant) at the ~foscow 
Missile and Space Development Center Kaliningrad 
88. The Glushko Design Bureau is the descendant of I he 
original Soviet space design bureau, which was headed 
by Sergi P. Korolev. This organization is suspected to 
have originally had total responsibility for all facets of 
the Soviet space program; but, as the number and com­
plexity of spacecraft payloads increased, the scope of 
this responsibility decreased. This design bureau is 
believed to be responsible for the SL-3, SL-4, and SL-6 
space launch vehicles, and was the lead design 
organization in the development of the aborted SL-X 
space launch vehicle, The design bureau is currently 
heavily involved in the design and development of the 
successor to the SL-X and the SL-\\.'. (For more detail 
on the SL-W, see Section XIII.) 
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(U) SOVIET SPACE SYSTEM RESOURCES 

SCIENTIFIC RESEARCH INSTITUTE (Nils) 

Defense Industrial Minimin 

Mini.try of Aviation Industry (MAP) 

Central Aerohydrodynamic 
Institute (TsAGl), Moscow 

Central Institute for Aviation 
Motor Building (TslAM), Moscow 

All-Union Institute for Aviation 
Material (\'ISM), Moscow 

Sciientific Research Institute for 
Aviation Technology and Organization 
-•· ..__ -'uct1on rNJATI Moscow 

(b)(l);l.4 (c) 

Ministry of Genera.I Machine Building (MOM) 

Scientific Re:u:arch Institute 88 
(Nll-88). Moscow/Kaliningrad 

Scientific Research In:1titute 
{NIITP/Nll-1) (Scientific Research 
Institute of Thermo Processing), 
~1ascow 

Scientific Research Institute 4 
( Nfl-4) M"«rnw 

l(b)(l);l.4 (c) 

l(b)(l);l.4 (c) 

Miniatry of RacUo lnduatry (MllP) 

Central Scientific Research lmilitute 
of Radio Engineering (TsNIIRT/TsNII-108) 

Scientific Institute of Automatic Irutruments 
(!'HAP), Mo.scow 

Academy of Sciencu., MO, and other NI11 

Institute for the Study of Cosmic 
Emissiom (IIKI) 

Institute of Space Research (IKl) 
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Applied research in aerodynamia 
and structures; also has environmental 
test facilities (e.g., wind tunnds and 
flight simulatorJ). 

Applied research in field of propuh1ion; 
alw has environmental test facilities 
(e.g., sea Je~l and altitude propulsion 
1~, cells). 

Airframe and propulsion materials research. 

Fabrication and production related research, 
including the development and application 
of manufacrnrer mo::thod. 

l(b)(l);l.4 (c) 

Ba~ic and applied rest!arch on propellants, 
materials, and manufacturing. 

Basic and applied research on propulsion, 
aerodynamici, and power systems. 

Guidance-related 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 
Radar and antenna R&D, 

l(b)(l);l.4 (c) 

Integration of nonmilitary space payload~. 
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TABLE II (Coot) 

SYSTEM DESIGN BUREAUS 

Glushko Dr:sign Bureau (Kaliningrad 88) 

Feoktistov Design Bureau (Kaliningrad 88) 

Kryukov On.ign Bureau (Mosco"A· GM R&.D 
Plant, Khimki 30 I) 

Chdomt'y Design Bureau (Moscow Missile 
Production Plant, t'ili 23; Moscow GM and 
Spa!% Research Center, Reutov) 

Utkin Design Bureau (Dnepropetrovsk 
Missile Development and Production ~ntcr) 

Rdhetnc. De ign Bureau I 

SLV development. 

Manned spacecraft development. 

Unmanned spacecraft development-

SLV:;i and :spacecraft development. 

SLV development. SLV/spacr;crall integration. 

Unmanne"d spacecraft development. 

SPACE SYSI"EM PRODUCTION PLANTS 

Kuybyshev Aerospace Production Plant I 

Dnepro~trov!ik Missile Development and 
Production Center 

Moscow Missile Production Plant, Fili 23 

Krasnoyarsk Arms P1ant 4 

Moscow GM Rnc:arch and De•,.dopment 
Plant, Khimki 301 

SL V and spact:eraft production. 

SLV production. 

SLY and possible spa«-craft production. 

Sparecraft associated production. 

Unm;.mnttl spacecraft production. 

PROPULSION SYSTEMS DESIGN BUREAUS 

Glushko Propulsion Dr.sign Bureau (Moscow 
Missile and Space Propulsion Devd.opment 
Center Khim.ki 456 

(b)(l);l.4 (c) 

baycv Dci1ign Burt-au (Sil-88, 
Kaliningrad) 

4.c.(2) Feoktistov Design Bureau (U) 

1!,j- The Feoktistov Design Bureau (headed by 
formrr Cosmonaut K. P. Feoktistov) is also a desccn• 
dant of the Korolev organization. Its physical location 
is next to the Glushko organization in the Kaliningrad 
suburb of Moscow. The Feoktistov Design Bureau 
appears to have assumed the responsibility for most of 
the manned and man-rdatcd spacecraft in the So\'iet 
Union, including the Soyuz T, Progress, and Salyut R 
vehicles. Initially Feoktistov was subordinated to 
Korolev's successor Mishin. As the Mishin organiza­
tion became more heavily involved with the SL-X 
launch vehicle and the manned vehicles designed 
by Feoktistov demonstratNi their merit, Feoktistov 
appears to have gained considerable independence. 

SL V propulsion system desi~. 

l(b)(l);l.4 (c) 

Small SLV motor design. 

6DOMT HOI-Oft!I ::fM.ffE!fc.: 

responsible for a particular manned spacecraft. During 
the l 970's, his status has apparently steadily increased, 
and press statements associated with Salyut 6 identify 
him as the designer of Salyut 61 or a chief designer of the 
space station. Therefore, Feoktistov is now thought to 
function as an independent designer, although he may 
report to Glushko, in Glushk ' i h 
Kalinin ad Com le )(1);1.4 (c) 

4,c,(3) Chelomey Design Burea~ (b)(1 );1.4 (c) 

Open source statements during the early-I 970's seem to e omcy s responsi I ities cover a wide range of sys-
confirm this. Fcoktistov was identified both as a cos- tern s indudin the simultaneous development of 
monaut and as a member of a group o~f'c-'d"e"s.,ig~n"c_e"rs'c--~-_L-====------ ballistic missiles, space launch 

(b)(l);l.4 (c) 7 
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(b)(l);l.4 (c) 

tTll AB:.!-1263 
-,;--;-;,;--c-,---,---,--,----------~;""""--Jb)(3) 10 USC 424 

Fig. 71(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

~-~ocrrn:i.-s\ and spacecraft. In the space area, he devel­
oped the Proton family of launch vehicles-the SL-9/ 
SL-12/SL- 3. He may have responsibility for all or 

~-~some rti n of the Salyut space station program. 
Recent~~~~~reporting indicates he is rc-sponsible 

(b) for the Soviet's antisatellite vehicles. The overall 
(l); 1.4 involvement of Chdomey and his or anization in the 
(c) s ace ro ram is obscure. 

4.c.(4) Kryukov Design Bureau (U) 

(b)(3) 10 USC 424 
The 

~--~K,.ryukov y G. N. 
abakin) section of :Moscow has the (b) 

(!); 1 .4 
(c) 

roduct charter for th(" current series of lunar and plan­
tary payloads and satellites. The 
orolev • ureau had the original charter for the 
nar and planetary payloads; but responsibility was 

transferred to the Kryukov organization whC'n the 
loads transitioned from the SL-6 to the SL-12. 
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(b)(l);l.4 (c) 

4.c.(5) Utkin Design Bureau (U) 
l(b)(3)10USC424 I 

t!!-1 Chief 
DcsigncC,r-\ ..... , ,,.~_,[nl~tkr,~n-, ~s~u7cr7 c~s7So7 r~,o~l\,7J-, ,Kr_~v~a-="ng·rl. IS 

director of a large design entity located at the 
Dnepropetrovsk Missile Development and Production 
Center (DMDPC). DMD PC is probably responsible for 
the SL-7, SL-8, SL-I I, and SL-14 launch vehicles, since 
the lhkin Design Bureau is responsible for the ballistic 
missile recursors to these s ace launch vehicles. 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 
Sl!Cfll!'f Pgs. 19-21 are 

denied in full 

• 

• 

• 
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scencr 

4.c.(6) Resbetnev Design Bureau (U) 

(U) The Soviets have announced that M. F. 
Reshetnev is the chief designer of their communica­
tions, navigation, and geodetic spacecraft. Aside from 
that, they have said nothing about Reshetnev, his facil­
ity, or location. 

(b)(l);l.4 (c) 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

22 

DST-1400S-022-82 
30 July 1982 

• 

• 

• 



• 

• 

• 

SECRET DST-1400S-022-82 
30 July 1982 

(b)(l);l.4 (c) 

(U) Table III summarizes the Soviet spacecraft 
design bureaus and their product charters. 

4.d. Space Systems Production Facilities (U) 

,,S, A number of production facilities have been 
identified as supporting the Soviet space program. The 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

following facilities have been identified in space launch 
vehicle production: 

( 1} Kuybyshcv Aerospace Production Plant 
l-SL-3, SL-4, SL-6, and previously the SL-X. 

(2) DMDPC-SL-7, SL-8, SL-I I, and SL-14. 

(3) Moscow Missilr Production Plant­
Fili 23, SL-9 SI.12 and SLI 3. 

l(b)(3) 10 USC 424 I 
~L _______ __,fl~~,l""HHl""Nl'IT~J;;l,;bl.) Spacecraft 

nroduction locations are not as well defined 

(b)(l);l.4 (c) I 

I 
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TABLE 111 • (U) SOVIET SPACECRAFT DESIGN BUREAUS 

CHIEF DESIGNER LOCATION PRODUCT LINE 

V. P. Glushko ~fmcow, Kahningrarl Sp,tcc Launch Vchicks, 
Spact>craft 

Sl,-3, 4, 6 
SL-X 
SL-W 

K. P. Froktist0\' 1 ~loscow, Kaliningrad Manned and Unmanned 
Spacc-c-raf1 

Soyuz T 
Prugrcss . 
Salvut1 

(b)(l);l.4 (c) 

FNU Kryukov Moscow, Khimki Unmanned Spacccrah 
Lunar 
P\anet.lry 
D- •-- __ / 

I (b)(l);l.4 (c) 

\'. '.';_ Chdomey Moscow, Reutov Space Launch Vehicles and Spacecraft 
SL-12, 13 -Sal .. •••1 

I 
(b)(l);l.4 (c) 

ASAT 
Radar Ocean 

Rcconnainancc• 
ELII'.T Ocean 

Reconnaissance• 

V. ~-- L1kin Dnrµn,JH"lro\·sk Space Launch Vehide:,3 

SL-8 
SL-11 
SI.-14 

I (b)(l);l.4 (c) 

~I. F. Rcshctncv Kra~novarsk Spa· 
,_ 

I I (b)(l);l.4 (c) 
• \'lll 

I (b)(l);l.4 (c) 
Naval Support 

Geodetic 
lntercosmos 
Single Payload CO~tSA T1 
~1uhiplc Payload 

COMSATs2 

" • Cl"l\t~'ATs 

(b)(l);l.4 (c) 

\Jolniva CO~fSATs 
Ort'an" 

(b)(l);l.4 (c) ""11 I 

!( t:) Trnlativ" association • (b)(l);l.4 (c) ~I I 
•(l1) I rnuuus As~oc1auon 

ii·i.nu T 
-
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SECTION III 

OFFENSIVE WEAPON SYSTEMS (U) 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 
I. General (U) 

~) The SS-9 Mod 3, the Soviet fractional orbit 
bombardment system (FOBS), is a first-generation 
orbital weapon system developed by the Soviet Union 
fur first-strike attacks at?ainst soft, time-sensitive 
tan1dS.1 I 

I No tests have been conducted on 
this system since 1971. Based on the discussions in the 
following paragraphs, the system is being maintained 
but is expected to be eventually phased-out. 

(l);(b)(3) 10 USC 424;1.4 (c) 

DST- I '4-f)()S-022-82 
30July 1982 

(b)(l);(b)(3)42 USC 2162 (a) (RD);l.4 (c) 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

l(b)(l);l.4 (c) 

2. Projection Rationale (U) 

~ In the Second Common Understanding re­
lating to Article VII, paragraph 2 of the treaty between 
the L1nitcd States of America and the Union of Soviet 

Socialist Republics on the Limitation of Strategic 
Offensive Arms (SALT II Treaty), the Soviet Union 
agrees to dismantle and destroy 12 of the 18 launchers 
associated with the fractional orbital missiles at Ty­
uratam, and the remaining six launchers shall be mod­
ified to support testing of missiles undergoing mod­
ernization and shall be maintained strictly as test 
launchers. In all 18 launchers, the missiles shall br 
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removed and destroyed under procedures agreed upon 
in the Standing Consultative Commission. 

(U) Also Article IX, paragraph I (c) prohibits 
any new dc\'elopment of fractional orbital missiles. 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

~ Thr Soviets have had for many years the tech­
nical capability to develop a multiple orbit bombard­
ment system (l\1ORS). 

~ While the development of a ~!OBS is possible 
at any time, its testing could be imrrpreted as a 
violation of the "Treaty on Principles Govr:rning the 
A1.:tivities of States in the Exploration and Use of Outer 
Space, Including the ~loon and Other Celestial 
Bodies." This treaty has been in force since Octoher 
196i. Spcrilically. Article IV of the treaty contains an 
a~rrrmcnt not to place in orbit around the Earth, install 
on tlil' Moon or any other celestial body, or othen,,,·isc 
station in outer space, nuclear or any other weapons of 
mass destruction. Certainly, the f'mployrnent of a Soviet 
MOHS would require the abrogation of the treaty by 
the Soviets prior to, or at employment of, the MOBS. 

26 

(U) Article IX, paragraph I (c) of the SALT II 
Treaty contains a prohibition against the development, 
test, or deployment of "Systems for placing into Earth 
orbit nuclear weapons or any other kind of weapons of 
mass destruction ... " This adds additional force to the 
"Outer Space Treaty" prohibition on thr employment 
of d MOBS system. 

(U) In ./1,filitary Thought, Major Gt"'neral Sent I 
Rogncdin has discussed some of the quantitati\'c 
aspects of MOHS system versus other strategic weapon 
systems. Rogncdin notes that a MOBS system is more 
expensive-<ost per unit equivalent of TNT, less 
fh·xihlc-it takes longer to attack a target with lower 
accuracy, has greater vulnerability-it is easier to hit a 
satellite than a missile in flight or in a silo. and the 
existence of a MOBS would cause those countries not 
having an ASAT capability to rapidly develop one. All 
this indicates the Soviets hold a MOBS system in very 
low stt·ad. 

~ Beyond the concept of a traditional nuclear 
orbital bomhar<lment system, almost nothing is known 
about Soviet concepts for othrr weapons in space. Thcrc­
havr been allusions to short duration, manned sortie 
missions for reconnaissance and weapons delivery. 
but these have always been in connection with refer­
ences to Soviet programs analogous to the l 1S 
Dynasoar program, a program that was originally 
intended as an orbital bomber. ,\,fi/itary StraltgJ' by 
Marshall Sokolovsky in its second edition contains a 
disrussion of many of the types of systems presented 
later in this study, but the 1968 third edition drops this 
discussion and speaks of space only in the most genc·ral 
of tt.·rmc;. \Vhrrc military space is discussed at all, it is 
in terms of preventing the "imperialist" from u~ing 
span~ as a war fighting medium. There haw· been no 
identified rc-frrcnc:r.s to thr concepts of rxtc-nding con­
ventional warfare (e.g., air-to-ground, air-to-air) into 
span· (e.g., space-to-ground, space-to-air), or to using 
space as an alternative means for pcrfi>rming terrestrial 
missions. In short, the Soviet us1~ of space as an an:na 
for military conflict is not currently well ennug-h under­
stood to allow rven the generation of pcrct"'ptual systl'm 
nreds and requirements. 

3. Projected Space Program (U) 

,fl,,- The Soviet FOBS (the SS-9 Mod 3) is ex­
pected to br phased-out of the Soviet inventory. This 
action is indcpend<"nt of US ratification of the SALT I I 
Treaty. 

~ The Soviet development of a strategic, offrn­
sivr orbital weapons system (MOBS) is not expectt·d tu 
occur until a space system can compete with alternative 
means of strategic weapons delivery in terms of cost, 

SE8RET 

• 

• 

• 



• 

• 

• 

SECflET DST-1400S-022-82 
30 July 198:2 

accuracy, timeliness. and targeting flexibility. Such 
changes are not expected to occur within the next 20 
years. 

to frlrcscc. The Soviet attitude toward the usr of space 
as an arena for military connict, or the usr of space as 
a weapons delivery medium is unknown. Accordingly 
no pn~jections are made in this area. 

~l'hr Sovic·t devdopm('nt and use of space­
based weapons in nonstrategic scenarios is not as easy 

I Page 28 is blank and not provided 
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SECTION IV 

DEFENSIVE WEAPON SYSTEM (U) 

DST-1400S-022-82 
30 .July 1982 

(b)(1);(b)(3):50 USC 3024(i);Sec. 1.4(c);(b)(3):P.L. 86-36 
l. General (U) 

~The Soviets have developed a nonnuclear or­
bit.al intercept capability to negate 1 TS and nther non-
Soviet satellites in low Earth orbits.I I 

r r'-'11 "cc":clcc):_:; l'-'.4-'--"(cc:; ) _______ _j 

~------~I The interceptor uses a fixed radar 
antenna as its acquisition sensor and an explosive pellet 
warhead as its negation device. 

l(b)(l);l.4 (c) 

(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 
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(b)(l);l.4 (c) • 
-r.,-) In addition to their demonstrated orbital 

ASAT interceptor, the Soviets have the inherent capa­
bility to attack low-altitude satellites with their existing 

~----~,..oa,;n,.,t,.,ib~a~ll~is"·t,.,ic'-"imissile (ABM) system. The current ABM, 
(b )(I); 1.4 ( c) c_ ___ ---"is an cxoatmospheric interceptor with the 

(b)(l);l.4 (c) 

• 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

capability to maneu durin owered fli ht until 
interce t is achieved. 

~ The Soviets could use ballistic missiles 
(ICBMs, SLBMs, and JRBMs) or space launch vehi­
cles or combinations of both armed with nuclear war­
heads and launched to detonate at a point in space. 
These direct ascent vehicles could be used at any alti­
tude up to and including geosynchronous. The large kill 
radii of these warheads ( tens to hundreds of kilome­
ters) would more than compensate for missile guidance 
and ephemeris prediction errors. Ballistic missiles/ 
space launch vehicles have the capability to attack sat­
ellites up to geosynchronous altitudes; however, there is 
no evidence that ballistic missiles have been tested in an 
ASAT mode. 

ts, Finallv, the Soviets are assessed to have the 
capab1 Hy to 

~----~· Projection Rational (U) 

2.a. Target Set (U) 

• 
~ The orbits of active US military satellites can 

be grouped into four bands. The first encompasses 
those near-Earth satellites (to 2,000 km) with orbital 
inclinations of 28-110 degrees. This band encom­
passes the low-altitude meteorology and navigation 
missions, and the shuttle. A second band of 12-hour, 
20,000-km circular orbits is to be populated by the 
NA \'STAR Global Positioning System (the US pre­
cision navigation system). A third band includes the 

31 

30.July 1982 

(b)(l);l.4 (c) 

12-hour "M~ol!rn!i:i1:;a!'.''.:' -~t ill!~H!L~~>ila'i!Lmdrr,,--cn:c--­
gree) orbit'-------~-----~ The 
final band includes those satellites in or near geosyn­
chronous orbit-military and civilian COMSATs, 
DSP, GOES, SMS. In general, any ASAT system (or 
systems) must deal with one or more of these bands. 

~ Satellites in band one normally have indepen­
dent missions, where loss of the satellite completely ter­
minates the mission until a replacement satellite can be 
launched. A one-shot ASAT could be used effectively in 
this band. In the other three bands satellites are aligned 
in networks. The loss of one sateBite in a network will 
degrade the mission or function the network performs, 
but the other satellites would take up the slack in such 
a situation and the mission or function would continue. 
In these bands, a multishot ASAT seems attractive. 
This type of ASAT would need to be capable of negat­
ing several satellites in a single network before it could 
be considered effective for high-altitude use. 

(b)(1);Sec. 1.4(c) 

2.b. Low-Altitude Interceptors (U) 

~ Interest in low-altitude spacecraft is evident in 
thr- Soviet ability to actively detect and track foreign 
satellites. Current Soviet long~range space tracking 
radars were developed primarily for the ballistic missile 
early warning and ABM battle management roles. As 
such, the radars are limited in their ability to detect 
other than low-altitude satellites without modifications 
rendering them useless in their primary roles. 

(b)(l);l.4 (c) 
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depluyment, and has an inherent self-defense capa• 
bility. The first deployment of a laser ASAT will proba­
bly be a low power .-1...:monstrator svstcm used mainlv - -

• 

• 
~ In summary, the concentration on low­

altitude tracking of satellites, the high-value nature 
of US low-altitude satellites, and the flight-testing 
of a developmental interceptor point to a continued 
need for a Soviet capability to perform one-on-one 
interceptions/negations of target spacecraft in the low­
altitude band. This in turn implies a continued reliance 
on the current SL-11 launched orbital interceptor or the 
same spacecraft with evolutionary modifications. 

a tCasihilit"' stud".1 (b)(l);l.4 (c) 

(B N8f0ftl'i ¾VNHfTEI,) There is evidence that 
one application of the Soviet High-Ener-gy Laser 

____ (HEL) program 1s to develop a s----_L.._-:.:,.,.1 1---­
wca"'"'Il havina an ASAT a..,...,.lication.l 

(b)(l);l.4 (c) 

-ti;, A space-based laser ASA T could have signifi­
cant advantages over the conventional orbital inter­
ceptor such as multishot and long-range capabilities. 
It also could have a greater capacity to overcome 
defensive measures such as maneuvering and decoy 

(b)(l);l.4 (c) 
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i.e. High-Altitude Interceptors (U) 

~ Although there is evidence the Soviets have a 
requirement to deny the US information from certain 
high-altitude missions, there is no currently identified 
evidence indicating a Soviet requirement for the 
destruction of high-altitude satellites. However, Soviet 
radio-electronic combat control measures call for 30 
percent destruction of communications systems, 30 per­
cent jamming of communications systems, and 40 per• 
cent of the systems left alone. The Soviets believe this 
effectively destroys the communication network. This 
doctrine could imply a requirement for high-altitude 
COMSAT interference. 

~ The most obvious extension of Soviet ASA T 
capability to higher altitudes is to expand the capability 
of the current ASA T interceptor. By using an S L-12 
booster in place of the current SL-1 l booster, the 
Soviets could reach satellites in geostationary orbit with 
their current interceptor. When used in this manner, 
the resulting error volume guidance and propulsion 
inaccuracies is greater than thr- search volume of the 

current interceptor's radar system. To adapt the cur• 
rent interceptor to the SL-12 booster, the Soviets would 
probably have to incorporate a number of modifications 
to the booster and spacecraft. These changes include an 
improved guidance system in the booster or a mid­
course command capability, and a sensor with in­
creased acquisition range. While these changes are all 
within Soviet technological capabilities, each would 
require a moderate Hight-test program of three to four 
successful flights, two of which were consecutive, lasting 
2· to 4-yc:ars to have an operational system. 

fe') Another possible ASAT capability that could 
be derived from the current interceptor is a space mine. 
A space mine is a covert nuclear device built into a host 
satellite and positioned near a high-priority target sat• 
ellite. The space mine would l,c detonated by a signal 
from a ground command station at the start of a high­
level conllict. The deployment of a space mine is a direct 
violation of the Outer Space Treaty. Also, operationally 
the space mine does not appear to be an effective ASAT 
weapon. The space mine is subject to all the problems 
inhc-rmt with the orbiting and operating of a satellite 
(launch vehicle failure; orbital propulsion/maneuvering 
failures; telemetry, tracking and command failures, 
etc.) plus those relating to the nuclear weapon itself. It 
also must be stored in space for an extended period of 
time and its position continually tracked and main­
tained near its intt·ndcd target. The close proximity 

---- maintained to its target would belie any stat<;LL.J..UJ=>Jli..Wc.., 
for the satellite besides that of a s ace mine. 

I Page 35 is withheld in full and not provided. 
34-

1

(6)(1);1.4 (c) 

1 

Because of its nuclear weapons its use would be limited 
to high-level conflicts (i.e., direct US/Soviet nuclear 
warfare). All this must be contrasted to the use of a 
direct ascent nuclear weapon, which can attack its in­
tended target in a matter of hours, is subject only to 
quantifiable weapon system reliability problems, and is 
launched immediately before or at the start of a high­
level conflict. 

,-!,t Similar to the inherent low-altitude ca abilit • 
of the ABM e ov1ets currently have the p (b )(1 ); 1.4 ( c) 
pulsion capability to attack high-altitude satcllit 
using nuclear weapons launched on direct ascent tr"'-~-------' 
jcctorics by modified ICBMs or SLVs. Some sort or 
flight-test program lasting 2 to 4- years would be ex-
pected before IOC. 

~ As stated earlier, a possible application of the 
Soviet HEL program could be ASA Ts. Because of its 
inherent multishot capability and long-range possi­
bilities, an ASAT vehicle equipped with a laser as its 
negation dt'.vice could be an effective f!-I-'s:!.!t~e.!..!m~a~a~i~L....----, 
satellites arraved as network tar et sets. 

(b)(l);l.4 (c) 

~------------_,Timeliness and orbital 
profile requirements for a geosynchronous laser ASAT, 
howt'ver, have yet to be determined and are scenario 
specific. In any case, attack could not occur sooner than 
12 hours for a coorbital mission. 

1-S') A second option the Soviets could pursue to 
attack network targets involves developing a multishot 
interceptor using a more conventional means for target 
negation, including a rocket launched from the inter· 
ceptur vehicle with a hi h-cx losive warhead or 
recoilless rifle. 

(b)(l);l.4 (c) 
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For example, conventional negation means will force 
the Soviets to get much closer than with a laser to 
achieve target kill. This means an increased amount of 
propellant is required for maneuvering than with a 
laser. The shorter kill ranges could mean increased rel­
ative closing and angular tracking velocities, which 
could affect the design of the acquistion and homing 
sensor and possible attack profiles. The conventional 
warhead systems offer a fire-control attack assessment 
advantage over a laser negation device. The con­
ventional systems will kill the targets with some form of 
kinetic energy transfer. This is expected to lead to target 
fragmentation or severe, erratic, and observable target 
motions, all easily seen and understood by the attack 
assessment portions of the ASAT system. While a laser 
is capable of depositing a sufficient amount of energy on 
the target for breakup, the sure-kill criterion of a sat­
ellite for exposure to laser radiation is much less than 
the energy required to fragment the spacecraft. Kill 
verification for a spacecraft exposed to enough laser 
energy to kill it, but insufficient energy for fragmen­
tation is uncertain. The observables-loss of signal or 
instability-may take a significant period of time to 
verify. 

satellites through the mid term with modifications as • 
required to counter perceived US countermeasures. 
This system has a demonstrated low-altitude intercept 
capability in both the one-orbit and two-orbit intercept 
profiles. However, it is limited in n~sponse time and 
operating altitude. 

(S HOFOftH 7NNUiTBt.) The Soviets appear to 
be developing a space-based laser ASA T capability in 
addition to ~-heir existinu ,....ound-based laser ASA T 

caoabilitv.l I (b)(l);l.4 (c) 

3. Projected Space Program (U) 

-t!l;- The SL-11 launched orbital ASAT system will 
probably be retained for use against low-altitude target 

~ Although highly unlikely, the Soviets could 
use nuclear weapons in an ASAT role with the most 
likely options being either AB~1s, ICB?\.1s, or SLVs. 
The use of an ABM in an ASA T role is expected to 
occur only if a nuclear conflict seemed unavoidable or 
was already underway. The Soviets could also launch 
nudcar weapons on SLVs and ICBMs to attack target 
spacecraft in high-altitude orbits. 
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SECTION V 

RECONNAISSANCE SPACE SYSTEMS (U) 

DST-1400S-022-82 
30 July 1982 

1. Photoreconnaissance Systems (U) 
(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

I.a. General (U) 

~ Photoreconnaissance satellite systems form a 
large and diverse portion of the Soviet space oroll'ram. 
usiniz one-third of the total Soviet launches. I 

....,I 

I (b)(l);l.4 (c) 
.... ,1 I 

I In addition, multispectral 
cameras on manned spacecraft have been used for 
Earth resources surveys. The Salyut M (military) space 
stations used both high- and low-resolution military 
reconnaissance cameras. 

~ Since 1975 the Soviets have conducted an 
Earth-resources space photography program character- I Satellites 
iud by dedicated spacecraft sensors and an agency werr launched at increased rates and flown for shorter 

- rovera..-.- . 
(b)(l);l.4 (c) 

established for Earth resourre,;: rfata collection and durations to provi' 
study (Priroda). At nrst, ...... 1 ~atellites were imoroved timeliness. l 

(b)(1);1.4 (c) 1 
launched twice a year, usually in May and September 
for agricultural surveys. During the past two years, 
the number of missions flown has increased and the 
announced mission of the satellites has been expanded (b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 
to include "the studv of the Earth's natural resources." 

(b) (1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

• =-----'==================-~•37 
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(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

DST- I 400S-022-82 
30 .July 1982 

arc to conduct a comprehensive program of photog- • 

I (b )(I );(b )(3) 50 USC 3024(i);Sec. 1.4( c );(b )(3) P.L. 86-36 

~ Soviet manned spacecraft have routinely~ 
Earth and celestial photogranhv since the • uon of 

l
thc manned space- program.! I 

I These optical systems were 
~u-,-c'd~11-ia·,-n'ly-11-,-.c-r'l'a-n'd,-----,and under hgh ting conditions 
like those used for unmanned photorecon naissancc 
vehiclrs. Several other features of these space stations, 
such as the data capsule recovery, also imply a covert 
rt'con11aissancc system. 

(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

l.b. Projection Rationale (U) 

~ Taking a macroperspective of the Soviets' 
photorcconnaissancc satellite program one can develop 
a generalized statrmcnt of program goals. These goals 

I 
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raphic observation from low-Earth orbit in support of: 

( l) ti.lonitoring the strategic and tactical force 
posture of potential adversary nations, 

(2) Monitoring areas of world tension, 

(3) Supporting tactical military operations, 

(4) Surveying the Earth's natural and agri­
cultural resources, and 

(5) Performing geodetic studies. 

\Vhile these goals were developed from an examination 
of the historical usage of the Soviets' photo­
reconnaissance program, they represent an exhaustive 
set of goals for any satellite photoreconnaissance pro­
gram, and these goals are expected to hold in the future. 

(U) From these goals, the following set of meas­
ures of merit for the Soviets' phutoreconnaissance sat­
ellite program can be developed: 

(l) Ground resolution of the imagery, 

(2) Timeliness of the photographic data. 

(3) On-orbit mission flrxibility. and 

(4) Continuity of photographic coverage. 

Using these measures of merit we can examine the 
Soviets' current capability in each mission category 
(or goal) and determine any apparrnt deficiencies 
that could Jead to requirements for ne,v photo­
reconnaissance satellite systems. 

(L') Table VI shows the resolutions required to 
perform three levels of photo interpretation needed to 
suppon the general missions of force and crisis mon­
itoring. For Earth resources and geodetic missions the 
required resolution is on the order of tens to hundrt'ds 
of meters. 

(b)(l);l.4 (c) 
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(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 

(U) Table VII presents timeliness criteria for a 
numb~r of missions performed by the Soviet photo­
rt'conna.issance satellites. Timeliness refers to how soon 
a photograph is required for analysis after it was taken. 

~ Again, a r~view of Table Vll shows the cur-
rent Sovie-t pracuce I. I sat'"is~fi~,e_s_m_o-,-,-o-,~c--a-,a-,-,-m-e~m-es-,~ 

TABLE VII 

1JST- I 400S...022-82 
30 July 1982 

(U) PHOTOGRAPHIC DATA TIMELINESS 

MISSION DATA TIMELINESS 

Several weeks to a month 

Days to wee-ks 

======CC: requirements. The one significant exceptio is the time-

~fonitoring urategic forces 

Moni1oring tactical for~s 

Monitoring crisis areas One to five days for the duration 
of the crisis 

(b)(l);l.4 (c) 
• • • • i rin . 

• 39 

Tactical targeting 

Agricultural survey 

Natural n·sources survey 

Map making 

Geodetic studies 

SECflET 

Minutn to hours 

Several weeks to a month 

Several months to a ~ear 

Months to two years 

!<.1on1hs to 1wo years 

UNCLASSIFIED 
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Fig. 17 {U) Cosmos 602 Grnund Trace 

ground trace of Cosmos 602 from 21-28 October 19i3, 
clearly illustrating the repeated daily overflights. 
Clearly, the Soviets havt· a requirement to increase their 
data timeliness when monitoring worldwide crises with 
photoreconnaissance satellites. 

~ On-orbit flexibility is the spacecraft's ability to 
change its ground trace to satisfy its particular mission. 
In general, this is required to assure repeated over­
flights of an area or to position the ground trace with 
respect to an intended target. Those missions requiring 
on-orb· • • • • crisis moni-
torin . (b)(l);l.4 (c) 

~ Finally, continuity of coverage is related to the 
amount and fr. • • 

ivc mission. 

~----,------~~---+-~__Jthe Soviets have a 
requirement for almost c ntinuous on-orbit coverage 
by photoreconnaissance s tellites. 

~ This review o Soviet photoreconnaissance 
requircmr-nts shows the have the following technical 
requirements: 

{ l) (U} Co uct area search/identification 
and sprcializcd photo econnaissance missions. 

(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 

(b)(l):1.4 (c) 
(b)(l):1.4 (c) 

40 

l"'f<e~""'-ecvc,e._rc,e4solutions L,--~_Jor search 
photography, ,"s----~for spotting/identification 
missions, and IO m or more for the specialized missions 

I I l(b)(l) 14 (c) I 
(3) (U) Achieve data return in 10 days to 4 

werks for most missions, but 1-5 day data return is 
needed for monitoring world-wide crises. 

(4) (U) Provide on-orbit maneuverability to 
satisfy the requirements of selected missions, 

(5) ~ Provide for a large number of on­
orbit days for satellites used for force monitoring and 
other military rdated missions. 

~Of these requirements, timeliness is the most 
difficult. To meet this requirement, the Soviets could 
develop a photoreconnaissance system with improved 
data timeliness. To do this there appear to be two 
options the Soviets could pursue. One would adapt 
technology similar to that developed during the 1960's 
for the US lunar orbiter camera system. The satellite 
would use a traditional film-sensing medium, but 
instead of recovering the unprocessed film for eventual 
readout and exploitation, the film would be processed 
on board the satellite, and selected frames of imagery 
would be readout for "quick-look" exploitation. The 

(b)(l);l.4 (c) Sl:CflET 

• 

• 

• 



• 

• 
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The readout device could be a simple device such as a 
vidicon or a photomultiplier tube. The readout could 
occur during nonimaging portions of the orbit, with the 
data stored and transmitted to the ground during favor­
able opportunitirs. In the second option, the Soviets 
would develop a system using some form of electro­
optical sensor (discrete detector, vidicon, etc.), and the 
detector output 'Would be rdayed in real-time to a 
central ground processing station (either directly 
or through a data relay satellite). The first option is 
referred to in this study as a near real-time photo­
reconnaissance system, the second as a real-time 
photorcconnaissance system. 

(b)(l);l.4 (c) 

(b)(1);(b)(3):50 USC 3024(i);Sec. 1.4(c);(b)(3):P.L. 86-36 

I.e. Projected Space Program (U) 
l(b)(IP4(c) 

""tS, Based upon requirements, tech'rt;cal con-
□. t and historical trends, the I " I 

photoreconnaissance satellites will form the 
e- Soviet's military photographic resources for 

the near and mid terms. 

I 

~ The Soviets have a requirement for increased 
time-liness in the photoreconnaissance data over that 
offered through their current film-return photo­
reconnaissance satellites. In all likelihood, the Soviets 
will hr.gin developmental flights of a store/dump near 
real-time system sometime in the near term. v\'hile the 
Soviets may be interested in acquiring a more flexible 
and timely real-time photoreconnaissance system, the 
first flight of that svstem will not be until sometime in 

I the far term.I I (b)(l);l.4 (c) I 

(b)(1);(b)(3):50 USC 3024(i);Sec. 1.4(c);(b)(3):P.L. 86-
36 

~-------------------___,41 

(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 

(lJ) The Soviets will continue to rely on coarse 
scale photoreconnaissance satellites to satisfy their 
requirements for natural resources and agricultural 
survey, and geodetic applications. The level of launch 
activity is expected to remain the same as that estab­
lished during the late-1970's and early-1980's. 

SE6AE=f 
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(b)(l);l.4 (c) 

2. Radar Ocean Reconnaissance Syste~ 
C-----~ 

2.a. General (U) (b)(l);l.4 (c) (b)(l);l.4 (c) 

of the adar ~ The Soviets began flight 
ocean reconnaissance s tell' ~RSAT\ svsteml I 

I __ , c .. 

the SL-5 
'-------~ All succee ding spacecraft were 

---~Jaunched by the SL-J 1. 
(b)(l): 1.4 

l(b)(3) 10 USC 424 

~(,~l--...c..--~ Two orbits are associa tcd with RORSATs. 
ROR arc launched in a bal listic traiccto .... , to an 

I 

l 

(b)(1) (b) 
(3):50 
USC 
3024(i) 
(b) 
(3):P.L 
86-
36:Sec 
1.4(c) 

altitude of 270 l 

(b)(l);l.4 (c) 

'-----------~ with an inclination of 65 
degrees. Payload operations are p erformed in this orbit. 

dlitc separates into at 
sfers to a 980-km near-

After mission completion, the sat 
least three pieces. One piece tran 
circular orbit. The remaining pie 
inal orbit for normal decay and r 

ces are left in the orig-
eentrv. After the orbit 

trans1er 1s to store the I ' I The purpose of the 
remnants of the satellite's nuclear reactor power supply 
in a high orbit. From this high orbit, at least 500 years 
will pass before the reactor reenters the atmosphere, 
allowing the radioactivity to decay significantly. 

c m1ss10n o the satellites is 
locate surface shi 

ctcct and 

'---------------~radar as the 
orirnarv mission sensor. 

(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

7 
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(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

""'-I I 

.. 
'------~------~I I he extended solo 
mission of Cosmos 1176 was probably a test of the 
RORSAT system after the difficulties experienced with 
Cosmos 954 (which crashed in Canada). lt is expected 
the Soviets will operationally deploy the RORSAT in 
the dual satellite configuration during crises periods 
and also during high interest naval operations and 
exernscs. 

(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

• - I I ,e' ... .. 

(b )(I );(b )(3) 50 USC 3024(i);Sec. 1.4( c );(b )(3) P.L. 
36 

2.b. Projection Rationale (U) 
(b)(l);l.4 (c) 

86-

SEeRET 

• 

• 
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• l(b)(l);l.4 (c) 

(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

. 

I (b)(l):1.4 (c) 

• 
-1 

I Complementary use of other space-
craft sensors such as the EORSAT could also enable the 
Soviets to improve the quality of the RORSAT data. 

(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

• 2.c. Projected Space Program (U) 

l(b)(l);l.4 (c) 

43 

------~ 

(b)(l);l.4 (c) 

amed unchanged 
,-__a-----+----~When Co~,m-o-,=~--+--d~-~ 

ana Its nuclear reactor, ts 
believed the So'w·iets would use the forced o to 
modify the RORSAT-hoth to e 
nuclear reactor and to improv 
c=]ra ar Th Soviets a 
change (b)(l):t. 4 (c) 

(b)(l);l.4 (c) 

~---------------JSignificant 
modifications in the Soviets radar satellite program 
are expected in the far term. These are discussed m 
Section XV. 

3. ELINT Ocean Reconnaissance Satellite (U) 

3.a. General (U) 

ut conunues to undergo some 
~~"""'- problems. The EORSA T is used ,Jo"rccs"u=rv""e",.?anc-c-='~-._J___J 

of NA TO and US naval operation. The use of the 
EORSAT mainly over ocean areas indicates that it 

I 

supports a ship targeting/monitoring mission. (bJ(lJ:1.4 I 
(c) 

~ All EORSATs have been 
TTMTC. The SL-11 launch • • e1 

I 

en from 

lwith an inclination of 65 
I 

degrees. l(b)(1);1.4 (c) I 
~(b~)~(l~);~l.~4~(c~)-------,I Ir----~ 

SEORET 
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(b)(l);l.4 (c) 

3.b. Projection Rationale (U) 

(b)(1);(b)(3);50 USC 3024(i);Sec. 1.4(c);(b)(3);P.L. 86-36 

~ As additional naval radars (both US and those 
of other potential opponent nations) become oper­
ational, some of these radars will probably he outside 
the frequency coverage of the EORSAT. \Vhen the 
numbers of these new radars become large, the Soviets 
may modify the EORSAT to allow them to cover these 
new radars and frequencies. 

~The deployment of EORSAT spacecraft in 
any form of a network is currently uncertain. The 
Soviets have used both single and dual sat~llite 
EORSAT deployments, and at present the Soviets have 
not shown any preference between the two. Accord­
ingly. the actual operational constellation used by the 
EORSAT may depend on short-term tactical require­
ments rather than any long-term, optimized surveil­
lance goal. 

3.c. Projected Space Program (U) 

~ The EORSAT is expected to change little in 
the near and mid terms. The Soviets may occasionally 
modify the frequency coverage of the EORSAT to 
ensure coverage of naval targets of interest. 

4. ELINT Reconnaissance Satellites (U) 

4.a. General (U) 

l
(b)(l);l.4 (c) I 

ilij The Soviets have developed 
-------,-----', h ·,r ecneralized ELINT collections~sy-,-,-em-s'. 1--~~ 

(b)(l);l.4 (c) F.....e'---"'==""-="--'--''---"'=="'---"== 

(b)(l);l.4 (c) 

44 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

Sl!:efU:'f 
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(b)(l);l.4 (c) 

4.b. Projection Rationale (U) 

~ The general task of an ELINT satellite mis~ 
sion is to collect information on the radio frequency 
(RF), pulse duration (PD), and pulse repetition fre­
quency (PRF) or pulse repetition interval (PR!) of 
emitters active in a certain geographical area, enabling 
identification of the particular emitters responsible for 
the signals. Other quantities that can be measured arc 
scan rates and antenna pattern lobe beam widths of the 
transmitting entities. It may be further possible to 
determine the location of the emitters involved; The 
uses of t c entire ran e of ELINT information are 

36 

~---------------~Spatial map­
ping of location indicates specific deployment and per­
mits estimation of the RF environment over territorial 
regions of interest Identification of particular emitters 
permits chan_ges in deployment to be notedl 

(b )(I );(b )(3) 50 USC 3024(i);Sec. 1.4( c );(b )(3) P.L. 86-36 

~ The advantages of using an Earth satellite to 
perform the ELINT mission arc apparent. ~fost com~ 
pelling is the access to geographic areas unavailable by 
other means. Additional features include the ability of a 
sin k satellite to cover a vast area within its orbit, the 

(b )(I); 1.4 ( c) availabi ny o ___ ~satellite processed data, and the 
elimination of manning requirements for some degree of 

~----~ data reduction. 

• 
~ Given the parameters an ELINT satellite will 

be able to measure plus an idea of the intelligence infor­
mation to be derived from the measurr.ments, there arc 
two distinct missions an ELINT satellite can perform, 
one involving electronic mapping and the other 
involving the collection of scientific and technical intel­
ligence. This section will discuss the mapping mission; 
the S(:it'ntific and technical surveillance mission will be 
discussed in Section VI. 

45 

'r.,, An ELINT satellite mapping m1ss10n would 
attempt to cover as much of the Earth as possible to 
determine the spatial distribution, location, and oper­
ational usage pattern of as many emitters as possible. 
The results would be of both strategic and tactical value 
against a potential adversary in determining deploy­
ment of specific units with known canabilities and 

weaknesses.I I (b)(l);l.4 (c) I 

~~--=~-~---~~~IThe requirement is to 
collect sufficient data to enable ultimate determination 
ofv.hat type of radar ism a given location, and penod­
ically thereafter to verify its continued operation. A 
mapping mission will require a constellation of several 
satellites in low circular orbits to be active at any one 
time. 

~ The Soviets' current ELIN (b)(l);l.4 (c) 

(b)(l);l.4 (c) 

l(b)(l);l.4 (c) 

SEGAET 
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(b)(l);l.4 (c) • 
. 

-

FTD A82- I 272 l(b)(l);l.4 (c) 

I 
-Fig. 19 

(b)(l);l.4 (c) I 

4.c. Projected Space Program (U) ~ In the near term, o at the very latest the 

l(o)(, )A A (c) 

I 

beginning oft.he mid term, the Soviets will introduce an 
improved ELI NT collector, th e follow-on ELINT sys-
tern. This system will incorp rfite a number of im-
nrovements over the £LINT svstem J • (b)(l);l.4 (c) ;!!) The f,Lll,'i[]system will be the Soviets' prin-

(b)(l);l.4 (c) 

cipal ELINT collector throughout the near term, and 
• th,, -:.i term, The Soviets may se to make 

:)(1);1.4 (c) "Volutionary changes in the ELTh 1 pacrrafr to 
l(b)(l);l.4 (c) 

I 

• morove certain aspects of the data collection= I 
/ I 

/ (b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 

(b)(l);l.4 (c) 

-

• 46 
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(b)(l);l.4 (c) 

(b)(l):1.4 (c) 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 
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SECTION VI 

SURVEILLANCE SPACE SYSTEMS (U) 

I. Launch Detection Satellites (U) 

I.a. General (U) 

~ The Soviets are developing and deployin a 
missile launch detection satellite (LOS) system. 

te 1tes occupy a 1g y eccentnc or 1t 
an inclination of 62.8 degrees. 

Only on • e, Cosmos 775, was ever 
launched in orbit. 

(b)(1)1.4(c);(b)(3):50 USC 3024(i);(b)(3):P.L. 86-36 

(U) Table X presents the technical parameters of 
the LDS 2 system. 

(b)(l);l.4 (c) +l 
I 

la 
(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 

• 

~ Based upon the orbita arrangement of the 
operational LDS spacecraft, t Soviets appear to be 
developing a multi le satell' e constellation of nine 
s acccraft. 

49 

SliGRli:r 
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(b)(1)1.4(c);(b)(3):50 USC 3024(i);(b)(3):P.L. 86-36 

I.e. Projected Space Program (U) 

~ The Soviets will achieve full JOC of the LOS 
network (they have coverage but not redundancy 
now) in the next few years. The Soviets arc expected to 
make evolutionary improvements to the satellites 
throughout the projection period, which may consist of 
one or more of the following improvements: 

(2) A geostationary satellite with hemispheric 
coverage, also addressing ICBM and SLBM launches. 

2. SIGINT Surveillance (U) 

2.a. General IU\ 
(b)(l);l.4 (c) 

2.b. Proiection Rationale IUI 
(b)(l);l.4 (c) 

l(b)(l);l.4 (c) 

50 

' (b)(l);l.4 (c) • 

' 
I (b)(l);l.4 (c) 

c---7."""-~-~~~----~---,.JIThese 
L_Jindicate thf' Soviets have. two prnjects under way. • 
overtly for radio astronomy and the search for extra-
terrestrial intelligence. One, Project Rakas, involves 
the development and orbiting of a monolithic, 30-m 
diameter antenna on a low-altitude spacecraft. The 
second project involves the orbiting of l0-m diameter 
antennas, but in this case the orbit will be a I 2-hour, 
~lolniya-type orbit. Both projects arc under the aegis of 
Nikoly S. Kardashev, a noted Soviet radio astronomer 
and Deputy Director of IKI. Project Rakas appears to 
be a Soviet attempt to go it alone following the US 
rejection of the Salyut-Shuttle experiments. It may also 
be a continuation of the experimental effort begun with 
the KRT-10 radio telescope experiments on Salyut 6, 
The second program is probably military related or 
controlled. The reported launch rate for these high-
altitude radio telescopes--one per year-is greater than 
appears to be required to support a purdy scif:ntific 
mission. Unlike Rakas, where Kardashev is the nomi-
nal head of the proiect, this oroiect is firmlv under 
Kardashev's control. I I ( 

b)(l);l.4 (c) 

eo NSFOftfil-h HtHTEL) The Soviets, as part 
of their package of proposed experiments for the Salyut­
Shuttle cooperative space venture1 proposed a series of • 

Sl!CPll!T 

a 
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• radio astronomy experiments demonstrating all the 
technology necessary for a SIGINT surveillance sys­
tem, although the receiver would be aimed at space 
rather than terrestrial emitters. US participation in 
these experiments involved antenna erection and relay 
of data through the Tracking and Data Relay Satellite. 
The Soviets would supply all necessary receivers and 
data processing and transmission equipment. Because 
of the conservative nature of Soviet involvement in 

space cooperation, it does not 
the Soviets to ro se somethin 

l.(~b )~(!;-;)~; 1-;.4-;( c~)~~@i~~J":='.'.:'.::'.:'=::'. 

%.c. Projected Space Program (U) 
(b)(l);l.4 (c) 

• 
(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 

SLCkLl 

3. Aircraft Surveillance Satellites (U) 

3.a. General (U) 
(b)(l);l.4 (c) 

• 11,) The impending deployment of US cruise mis­
siles on airborne platforms presents the Soviets with a 

51 

two-faceted problem. The first is that the cruise missile 
carrier is a very high-value target (prior to missile 
launch). The second is that the carrier will probably 
release its cruise missiles beyond the current range of 
the Soviets' early warning network. Thus, it would be to 
the Soviets' advantage to be able to detect and track the 
carrier aircraft at some distance from the Soviet Union 
so defensive forces could be vectored to the location of 
the carrier aircraft and negate it prior to the launch of 
its cruise missiles. An obvious solution to this problem 
would be a spaceborne sensor (or system of sen­
sors) capable of performing surveillance of the routes 
taken by the carrier aircraft from their bases ( or re­
fueling points) to their missile launch points. 

1'8'T' As currently envisioned, the cruise-missile car­
rier will be an aircraft with a large radar cross section 
(modified B-52 or B-1B). That, coupled with the veloc­
ity and altitude of the aircraft, could allow the Soviets 
to develop a satellite with a radar sensor for the 
detection and tracking of the carrier aircraft. 

3.b. Projection Rationale (U) 

~ As discussed, the US strategic planner has 
presented the Soviet Union with a high-value target, 
which the Soviets currently have little opportunity to 
counter because of their inabilitv to detect and track the 
target. Space-based sensors offer an attractive means 
to overcome this problem. Both active and passive sen­
sors could be used to perform the aircraft survf:illance 
mission, with an active radar sensor the most easilv 
~~~- • 

~ Current estimates of the technology the 
Soviets could use in developing a space-based, aircraft 
detection radar indicate the Soviets will not h a 
s ace-based aircraft detections stem in the l980's 

5.c. Projected Space Program (U) (b)(l);l.4 (c) 

~ Although there is ample need for a satellite­
borne aircraft detection capability, the Soviets are not 
expected to have a viable ca abilitv durin the 

ro'ection eriod. 

FAC2A 1: unclass description of redacted 
classified table not withheld becuse heading is 
non-substantive and follows same format as 
other sections. 
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SECTION VII 

COMMUNICATIONS SYSTEMS (U) 

(b)(1)1.4(c);(b)(3):50 USC 3024(i);(b)(3):P.L. 86-36 
1. Real-Time (U) 

l.a. General (U) 

-+S, The need to communicate over the vast geo­
graphic areas of the Soviet Union made it imperative for 
the Soviets to devrlop a reliable and efficient commu­
nications system with a minimum expenditure of time 
and resources. The application of space technology to 
long-distance communication problems had particular 
appeal to the Soviets for the extension and augmen­
tation of their terrestrial telecommunications network. 

~ The number of active CO~fSATs presently 
maintained by the Soviets permits them to divert vari­
ous communications relay functions from landlines and 
ground-based radio relay systems to satellite relay sys­
tems in times of disaster with no apparent loss of com­
munications capability. 

~ Soviet COMSAT systems can be broadly cate­
gorizr-d into real-time and store/dump communications 
relay systems. Table XII is a list of current Soviet 
CO~lSATs. 

TABLE XII 

(U) COMMUNICATIONS SATELLITE SYSTEMS 

Real•Time 

~folniva 1 
~folni;•a 3 

(b )(l)l.4(c):(b )(3):50 USC 
3024(i):(b)(3):P.L. 86-36 

Ekran {Soviet designation for Statsionar T) 
Raduga (Soviet designation for Statsionar I, 2, and 3) 
Gorizoni f_Sovn•t desi~nation for Statsionar 4 and 5) 

Sture/Dumn 

(b)(1)1.4(c);(b)(3):50 USC 3024(i);(b)(3):P.L. 86-36 

SECKEI 

~ The first Molni a l satellite was launched 
in I 965. 

The :\lolniya l systt'm now cmp s at least eight 
~ sµaci.'Craft. The individual sat ites arc de-

/ 

ployed in hi~hly elliptical (500 x 41,000 k 12-hour 
orbit 5 ind incd at 62 .8 cf.<=='---"a·Ih_..ri. e:h.ui.sc~s.ions. __ _ 
span·d 45 degrees apart.-c_ __________ .... __ _ 

~ During 1971, the Soviets launchrd their first 
second-generation Molniya COMSAT (Molniya 2), 
The Soviets have phased out the ~iolniya 2 system with 
the last Molniva 2 launched on 11 February 1977. 

(b )(I) 1.4( c );(b )(3) 50 USC 3024(i);(b )(3) P.L. 86-36 

~ The firsl Molniua 3 COMSAT ¼-as launched 
on 21 November 1974.1 

(b )(I) 1.4( c );(b )(3) 50 USC 3024(i);(b )(3) P.L. 86-36 

L. ___ .JIThc Soviets have established a four satellite 
Molniya 3 network, using a ~iolniya-type orl>it, li,r full­
time communications relay in the northern hemisphc-rr. 
The \folniya 3 COMSATs initially provided relay of 
civil television and telephone communications. They 
also supported international communications commit­
ments, such as INTERSPUTNIK and the US/USSR 
Hollinc. However, as the Soviets developed lhrir nt't­
wnrk of geostationary COMSATs, most civil and 
l:"\TERSPVTNIK traffic was shirted to the eu~tatiun­
an satellites 

~ Two amateur radio satellites, called Radio I 
and Radio 2, were launched on 26 October 1978 with 
Cosmos 1045 by a single SL-14 booster. The satellites 
are the first of an announced Soviet amateur radio sat~ 
ellite system similar in concept to the US Oscar ama­
teur radio satellites. The Radios translate a 14-7-!\llHz 
uplink to 29 l\lHz and then rebroadcast it. 

(U) All of the Soviet"s geostationary COMSATs 
are real-time relay systems. They will be discussed in 
paragraph 3, this Section. 

l.b. Projection Rationale (U) 

-t8, As the Soviets introduce new geostationary 
satdlites, the question of whether or not they will con­
tinue to use their 12-hour COI\ISATs-Molniya I and 
Molniya 3---must be addressed. While some of the 
capabitity of these satellites is duplicated with the geo­
stationary satellites. the ~lolniya series satellites offer 

(b )(I) 1.4( c );(b )(3) 50 USC 3024(i);(b )(3) P.L. 86-36 
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several advantages ovC'r geostationary satcUites. Per- status from a primary support system, to one of a num- • haps the first of these is their ability to serve high lati- ber of redundant paths, to a secondary or backup sys-
tude areas in the Soviet Union in an easier, more tern, and finally to system phase-out. The Molniva l 
straiirhtforward manner. Secondlv, the Molniya sat- svstem anllf'ars to have entered this process. I 

I (b)(l);l.4 (c) 
(b)(l);l.4 (c) 

l

ellites, by virtue ol their or • !offer an 
increased measure of survivability over geostationary 
COMSATs. Finally, the Molniya 3 can offer a rcdun-
dant relay path to that offered in a geostationary sat-
ellitc, such as a Raduga or Gorizont. So, for the near . 
and mid terms it seems the Soviets will maintain their I How long before the Molniya 

Molniya 3 spacecraft network. I system completes this transition process can not be 
determined. Certainly, the :Molniya I will be retained . 

(S Pi81'Qrut l\tf'HiTEl5) The ~folniya I satel- into the mid term. Whether the Soviets retain the sat-
lites also present the problem of whether the Soviets will cllitc throughout thr next IO years is debatable. 
maintain them in the future. The Molniya l satellites 

(b)(l);l.4 (c) I 
I 

~In addition to the Molniya I and 3, the Soviets 
could introduce other communications relay satelites 

technology they represent is approximatt>ly 20 years into the 12-hour, semisynchronous orbit. These space-
old. This foretells abandonment of this system and the craft are not expected to be ''common carrier" commu-
merging of the traffic onto either Molniya 3 or the gco- nications satellites like Molniua I and 3-but soecial-
stationary satellites. However, this must be contrasted ized relav nlatfonnsl 

I (b)(l);l.4 (c) 
a2"ainst the proven Soviet tendcncv not to abandon 
I ,= t I I 

(b)(l);l.4 (c) { ram~ s l General Soviet practice for 
a system with a matunty level similar to that of thr 
Molniya I is to retain the systC"m but to degrade its 

(b)(1 );(b)(3):50 USC 3024(i);1.4 (c) • 

. 

. 
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(b)(l);l.4 (c) 

~ The introduction of a new common carrier 
commumcaci01u ,atcl!ire into the Molniya-type orbif] 

is considered an unlikely event, at this time. I he rea­
sons for this are connected with the issue of crowding 
the RF spt":ctrum discussed later in this section. 

I.e. Projected Space Program (U) 

~ The Molniya l spacecraft system is in a state 
of transition potentially leading to its phase-oul. The 
Soviets are expected to retain the ~tolniya I into the 
mid term with the spacecraft phasing out sometime 
toward the end of the mid term. 

~ The }t,folniya 3 space system is expected to be 
retained throughout the near and mid terms. Although 
the Molniya 3 potentially duplicates the service pro­
vided by geostationary communications satellites, its 
orbit provides better polar coverage and a measure of 
survivability and wartime robustness to the Soviets 
overall communications system. 

~ Special-purpose data relay satellites arc ex­
pected in the mid term. These snacccraft will serve as a 
funnel for datal 

~ Finally, the Soviets are expected to launch 
special purpose communications relay spacecraft peri­
odicalJy over the next IO years. As with Radio l and 2, 
these satdlitcs will be launched piggyback with other 
spacecraft. 

2. Store/Dump Communications Satellites (U) 

2.a. General (U) 

\.5-. <:tJF UK.Q-\iC ,QI.CJ I EL The Soviet Union has 
de\·elope-L ___________ __,.tore/dump 
communications satellite system. 

l(b)(l);l.4 (c) 
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(b)(1)1.4(c);(b)(3);50 USC 3024(i);(b)(3);P.L. 86-36 

(S HEH Oki<) The Soviets use the multiple: ~y-
load communications satellites f~f PCS) for the 

(b)(1)1.4(c);(b)(3);50 USC 3024(i);(b)(3);P.L. 86-36 

..... 1 
I (b)(l);l.4 (c) I 

fi~he mode of operation 
is assessed to be recorded message relay. 

(S P'BFORH) \Vith the ~tPCS the Soviets have 
developed a COMSAT system that is available for 
long oeriods of time each davl 

(b )(I) 1.4( c );(b )(3) 50 USC 3024(i);(b )(3) P.L. 86-36 

2.b. Projection Rationale (U) 

(b)(l);l.4 (c) 

SEGRE =F 
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(b)(l);l.4 (c) 

~ No significant changes in hardware or deploy­
ment are expected through the mid term. The possi­
bility exists that the Soviets may expand the network to 
increase the system rday capacity. 

IT Tl 
(b)(l);l.4 (c) 

(b)(l);l.4 (c) I ~I I 
I I In the mid term, the 
number of active, on-orbit spacecraft could be increased. 
to handle an increased traffic load. 

3. Geostationary Communications Satellites (U) 

3.a. General (U) 

~ The Soviets did not take advantage of geosta­
tionary COMSATs as early as the Western nations. 
This is probably because highly elliptical orbits, like 
those used by the Molniya satellites, are better suited 
for cm:t!rage of the high northern latitudes in the USSR. 
(Also, no suitable launch vehicle was available.) 

(U) The Soviets have also developed a geosta• 
tionary COMSA T for the relay of television tu small 
community antennas in remote areas of thr: S0viet 
Union that cannot be served by more conventional 
COMSAT ground facilities. The satellites take a TV 
signal transmitted from the Moscow area at 6.2 GHz 
and beam it back to the Soviet Union at 714 MHz. This 
satellite was filed as Statsionar T by the Soviets and 
given the namf' Ekran at its launch. The Soviets keep an 
operating Ekran at 99° E longitude. 

3.b. Projection Rationale (U) 

(U) The Soviets have announced their intentions, 
through International Frequency Registration Board 
(IFRB) filings to operate as many as 36 distinct geosta­
tionary COMSATs. These satellites fall into five gener­
al c:ategorics-Statsionar l • 15 and Statsionar T and 
T-2, Volna 1-7, Gals 1-4, Luch 1-4, Luch P 1-4•. They 
have also been allocated by the World Administrative 
Radio Conference (¼'ARC) a number of frequency 
subpoint combinations for direct broadcast T\' sat­
ellites operating in the 12-GHz frequency spectrum. 
Table XIII and Figure 22 summarize the geostationary 
communications satellite program the Soviets have 
filed with the IFRB. Table XIV summanzes the 
Soviet 12-GHz, geostationary, direct-broadcast satellite 
allocations. 

+9,- The Statsionar satellites are part of the 
Soviets' 17-satellite Statsionar network. The Soviets are 
in the process of establishing the worldwide Statsionar 
network. To date they have launched 5 of the 15 com­
mon carrier spacecraft, and one of the two direct broad­
cast TV satellites. The satellites will be (and are 
now) used to satisfy the requirements for Sovil'l domes­
tic and international long-haul communications, and 
TV relay. They also support the INTERSPUTNIK 
network (the Soviet counterpart to INTELSAT). The 
Statsionar satellites operate at the C-band CO!\,ISAT 
frequencies (6-GHz uplink/4-GHz downlink), and have 
provisions for multiple receive and transmit antenna 

• 

• 
~ The first Soviet geosynchronous spacecraft, 

Cosmos 637, was launched in ~larch 1974 to check the 
ability of the SL-12 launch vehicle to place a payload 
into .~cosynchronous orbit. The first geostationary 
COMSAT, Molniya IS, was launched injuly 1974 and 
stabilized ar 85 degrees cast lonWtudc. Molniya IS was 
a test system for the Statsionar COMSATs. (b)(l);l.4 (c) 

( U) The first operational Soviet geostationary sat­
ellite, Raduga l (the name given to Statsionar 1 at 
launch) was orbited in December I 975 and positioned 
at 85° E longitude. Following this rhe Soviets launched 
additional geostationary COMSATs-Statsionars 2, 3, 
4, and 5--giving them the names Raduga (Statsionar 2 
and 3) and Gorizont (Statsionar 4 and 5). All these 
satellites operate in the traditional 3/6 GHz CO~ISAT 
frec1uc1u:y hand. 

I Stats1onars ½-=---~-~~---,.-,--==~ 
1-10 were to have all been on orbit 1979. These dales 
have not been met. Statsionars I 1-15 are due to be 
operational in 1983-1984. These dates are also not ex­
pected to be met. 

~) Statsionar T-2 will be the Soviet's second 
direct broadcast TV satellite. It will be positioned in 
geostationary orbit at 99° E longitude. The satelJite 
system will relay TV signals to a wide network of 

•(Cl After 1hc information cutoff date the Soviets filed for eight mort" gro~tationary rommunications satellites; Volna 8, Gals 5, a three- • 
SJ1dli1c data rdav network similar to the US Tracking and Data Relay Sarrllite. and Potok 1-3 fur the relay of digital data bttwren 
selected i,:round si1cs. 
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TABLE XIII 

(U) SOVIET GEOSTATIONARY 
COMMUNICATIONS SATELLITE PROGRAM 

COMMUNICATIONS 
SATELLITE 

S1atsionar 2 

S1.i1sionar 12 

Stacsionar 9 
\'olna 3 
Gals 2 
Luch P 2 

Statsionc1.r 5 

\'olna 4 
Luch 2 

Statsionar 13 

S1atsionar I 
Statsionar 3 
Volna 5 
Gals 3 
Luch P 3 

St,1tsionar 6 
Luch 3 

St,HSl<)l\ar !-! 

StJtsion.H T, T-2 

S1.1t~ion.tr 15 

Statsiun,o i 
\'oln.1. 6 

Luch ·¼ 

Stat'\1cmar 10 
\'olna 7 
( ;als -l 
l.ud1 P l 

Statsionar 8 
Yolna I 
Gdb I 
Luch P I 

St,H~iun,H -l 
\'ol11.1. '2. 

l.ud1 1 

SATELLLITE 
SUBPOINT LONGITUDE 

35~ E 

4-00 E 

45" E 

53° E• 

85° E 

90° E 

95° E 

99° E 

130° E 

14-0° E 

170° \\' 

14° w 

Earth-receiving stations within the territorial limits of 
th<" Soviet Union. Statsionar T-2 will have an uplink at 
6 GHz from the Moscow. area and downlink thp T\T 
transmission at 754 ~IHz.l 

I 1 1ne mcnt of 
Statsionar T-2 is part of the commitment the Soviets 
made in the 11th Five Year Plan (1981-1986) to pro-
vide a second All-Union TV channel. As such it will 
provide additional TV service over that provided by the 
current Ekran (Statsionar T\ direct-broadcast satellite. 
There has been I ~ ... r--ning on a follow-on to (b) 

(b) 
(!); I .4 
(c) 

Ekran for several years. lhis reporting indicated the(l);l.4 
Soviets had planned to introduce a satellite with a two- (c) 
television-channel UHF downlink, it now appears that 
prior to this they will acquire their two-channel capabil-~--~ 
ity through the use of two single-channel TV relay 
satellites. The dates given in the IFRB filings for 
Statsionar T-2 initial service are ! 981-1982. Based upon 
Soviet experience with Ekran, the Soviets will probably 
launch Statsionar T-2 by the end of 1982. 

"te'T"The Volna (or wave) system is a seven­
satellite systc-m comprised of two smaller systems. 
Volna 2, 4, and 6 will each operate in two separate: 
frequency bands (one for maritime use and one for aero­
nautical use). Operational frequencies are maritime 
uplink 1.636-1.644 GHz, maritime downlink 
1.535-1.542 GHz; and aeronautical uplink 1.6-15-1.660 
GHz, aeronautical downlink l .543~ 1.558 GHz. Volna I, 
3, 5, and 7 will operate in the same frequency bands 
plus another mobile band (uplink 335-399 MHz, down­
link 240-328 MHz). The odd-numbered Volna satellites 
are intended to have both narrowband (8-kHz emission 
handwidth) and wideband (250-kHz emission band­
width) transmissions from both aircraft and land 
mobilr. The even-numbered Volna satellites are in­
tended only for narrowband transmissions from ships 
and aircraft. Figures 23 and 24 arc pictorial represent­
ations of the two Vo!na systems. 

~ The Gals (for tack, as in sailing termi­
nology} system, which according to the IFRB filings 
was to be operational during 1980, is a four-satellite 
syst~m with a communications uplink at 7.9-8.4 GHz 
and downlink at 7.25-7.75 GHz. The Gals system is 
registered for use with official communications, but this 
X-hand spectral regime is traditionally associated with 
military communications. The satellites will each have 
10 transponders with 50-MHz center spacing between 
them. The Gals system is the most complex of the geo­
stationary communications satellites the Soviets han: 
filed with the IFRB.I 

!'.)t..1b11m.1r 11 8.5° W 

•s,.u,;mw S o,;gino,llv announce<! at 58" E, ,ub,e- (b)(l);!.
4 

(c) I L---~=~~-~--~---~~----­
quentl~ its position was changed to 35° E. From the IFRB data the satellite is capable of relaying 

CNCLASSIFIED 
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bolh narrowband and wideband ( 16-kHz and 3-MHz 
emission bandwidth) transmissions. The Gals system 
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ISTAT510NAA 10 
tlllfi"~LUCHP .. 

I VOLNA 7 
GAU< 

~~==~ ~- /,0 u 1.0 

i..-.u 2 I 00111 z()fr(T 1/ ! ------ '° 111 
1

~ \ srArs10NAR, 

ISU,TSIONAR 51 J / (D -" :;~ill-►------ l LUCtl .. ...., lol \IOLNA• 

LUCH2 f/ t ,t \ '1!.KAAN \STATSIONAA 1& 

ITD A82-1275 

VOLNA.. AADGUA II tSTA'UIONAR Tl 
STATSIONAR 13 I STATSIONAR 1' 

STATSIONAR I 
I LUCH J , I AADUGA 15TATSIONAA U 

/ STATSIONAA:, 
'- LUCH P 3 

I VOLNA 5 
GALS J 

Fig. 22 (U) Geostationary Communications Satellite Systems 

TABLE XIV 

L'NCLASSlflEO 

(U) SOVIET DIRECT BROADCAST SATELLITES ASSIGNMENTS BY THE WARC-12 GHz 

SATELLITE SUBPOINT NUMBER OF CHANNELS REGION OF COVERAGE 

23° E 26 Westtrn Europt"an Soviet lJnion 

44° E 20 Eastern Europ,=an Soviet Union 

74° E 6 West em Siberia 

110° E 7 Central Silx:ria 

140" E II Ea.stern Siberia 

UNCLASSIFIED 
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UPLINK MODES 

UHF 6 BAND 
NARROWBAND-8 kH" NARROWBAND -8 kH• 

WIDEBAN0-250kHI _ _,.~'!:,., 

0 
UHF UPLINK S BAND UPLINK 

335-400 MHz 1645-1660 MHz 
ANTENNA GAIN-4dtt AKTENNA GAIN -20db 

TRANSMITTER POWER -100W 10.8 METER ANTENNA) 
TRANSMITTER POWER-aow 

LAND MOBILE UPLINK 
ANTENNA GAIN-18db 
(3 METER ANTENNA.I 

VOLNA 
COMMUNICATIONS 

SATELLITE 

TRANSMITTER POWER-12W NARROW BANO 
tOOW WIDE SANO 

l:ffl-400MHr 

FTD :\8'..!- I Vb 

SATELLITE RECEIVER/TRANSMIT 
ANTENNA GAIN --11idb ALL FREQUENCIES 
TRANSMITTER POWER- 50\IV VHF 

-SW S BAND 

0 , 
AIRCRAFT DOWNLINK 

VHF S BAND 
240-329 MHz 1544-1559 MHz 

ANTENNA GAIN-4db ANTENNA GAIN-20db 

240-329 MHz 

LAND MOBILE DOWNLINK 

ANTENNA GAIN-16db ' 
13 METER ANTENNA) "' 

Fig. 23 (U) Volna l, 3, 5, 7 Pictorial Representation 
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ITO A82-1277 

C 

UPLINK MOD£ 
8 kH1 BAN OW I TH 

AIRCRAFT uPLINK 
11Ma-1UO MH1 

A.NTl!!NNA GAIN-20db 
IO.BMETER ANTENNA) 

TRANSMlTTEA l"OWEA--80 W 

ssh ► 
MARITIME UPLINK 
lflle-18" MH1 

ANTENNA GA1N-23db 
(1.5 METER ANTENNA) 

TAANSMITTl!R POWER --40W 

eeNFIBl!!:NTl~L 

VOLNA 
COMMUNICATIONS 

SATELLITE 

S.llTELt.lTE RECEIVER/TRANSMIT 
ANTENNA GAIN-1 .. 
TRANSMITTER POWER -8W 

, 
AIRCRAFT DOWNLINK 

1544-111168 MH1 
ANTENNA GAIN - 2Gdb 

ssb a: 
MARITIME DOWNLINK 

153! • 1542.ll M~ 
ANTliNNA GAIN-23db 

!1.5 METER ANTENNA! 

Fig. 24 (U) Volna 2, 4, 6 Pictorial Representation 
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is the most complex of the geostationary commu­
nications satellites the Soviets have filed with the 

~----------'From the IFRB data the sat­
ellite is capable of relaying both narrowband and 
wideband (16-kHz and 3-MHz emission band­
width) transmissions. The Gals systrm is designed to 
communicate with two types of users-a fixed user with 
a large high-gain ( 12 meter) antenna, and a poten­
tially mobile user, with a smaller moderate gain 
(3 meter) antenna. Figure 25 is a pictorial represent­
ation of the Gals system. 

(U) The Luch (or ray) system, intended to be 
operational during 1981, consists of four satellites. 
Two of the spacecraft, Luch l and 2, are to support 

-----Ul'I.INN: MOOE 
NARROWBAND ONLY 

/'"~ BANDWOO,H ~,ot.U,OON 

SMALL EARTH STATION i,i.lNa:f 1.111-C.ifl CH• AHO 
7.9-8.15 GH•TOGLOBAI. ANTENNA 8..J!i-L40GMII 80TH TO 
82_..2& OH• TO NOATWIIIN NAIIAOW ANTENNA 
HEMISPHERE ANTHIIIIA ANTINNA OAtN -87• 
ANTEIIINA GAIN-<l!Wb 11:1' METER ANTl!MU.I 
IJ METER ANTENNA/ TRANSMITTl!ll l'OWER-XIOCM 

/TRAA&MITTf.R l'OWER 2tiOW 

no AB2-1278 

international communications while Luch 3 and 4 are 
scheduled for domestic communications. Each of the 
Luch satellites will have IO transponders with a 
50-MHz center spacing operating in the 14-14.5 GHz 
range for the uplink and 10.95-11.2 GHz and 
11.45-11.75 GHz for the downlink. Figure 26 is a 
pictorial representation of the Luch system. 

~ The Luch P system is very similar to the Luch 
system discussed in the previous paragraph. Luch Pis 
a four satellite system with ten, 50-!\--fHz center-spaced 
transponders. The communications uplink is 14-14.5 
GHz and the downlinks arc !0.95-11.20 GHz and 
11.45-11.70 GHz. The system is designed so one sat­
dlitt'. will serve the Atlantic Ocean area; two satellites 
will serve the northern Indian Ocean area and Eurasian 
land mass; and the final satellite will serve the Pacific 
Ocean area. According to the IFRB filings the Luch P 

G•LS 
COIIIMUNICATIO_." 

SATELLITE 

SATELLITE RECEIVE/TRANSMIT 
ANTEN,,.A GAIN$- GLOBAL - 1-
NOftTHIUIOI Hf:M1$PHEAE- 23db 
NAMROW-lOdb 

TRANSMITTER POWERS 
GLOBAL -IOWNARROWBANO 

IOOW "mEBANO 
NORTHERIII I-IEMISPHERE-JOW 

IWIOE8ANO ONL VJ 
IIIAFIROW-CW 

OIIAIUIOWBANO ONL VI 

SMALLEARTM 
RECl!"fVINO STATIOf,I 

7.25-'7JGH• FROMOL08AI. ANtlNNA 
WIOli ANO NARl'IOWIIA"'1D Rl!Cl!l'TION 

7 .1111-7_7!1 0"• FROM NARROW ANTENNA 
fru.RAOW BAND l'IICE"TION ONI. Y 

ANTENNA 0AlN-4dll 

IJ MrTER ANTENNAJ Jtf 
LAfllGE EARTH flll!Cf.lVING STAT~ 

'1.IJ0-7.M OH• FROM NOfllTH£RN HtMta'ttl!l'IE 
ANTINNA. W!D£8ANO ONL V 
ANT!NNA GAIN-11176 
( 12 MUER ANTENIIIAI 

CB. i lll!..4 I ill£ 

Fig. 25 (U) GALS Pictorial Representation 
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fTD A82-1279 

t.UCH 

COMMUNICATIONS 
SATELLITE 

t.LINK AN"NNA GAIN-63db 
112 METER ANTENNA) 

UPLINI( 
14-14.6 GHz 

SATELLITE RECEIVER/ TRANSMITTER GAIN-30db 
TRANSMITTER POWEA-5W. FDM/FM 

10W, TV AND SCPC 

,iliJ:JI 00WNLINKANTENNAGAIN-<13db "'"I' <,2METER ANTENNAI ""' 

DOWNLINK 
10.9fi-1120GH1 

ANO 11.4!!1-11.70 GHt 

CG.hiBLliiLIL 

Fig. 2-6 (lJ) Luch Pictorial Rt"prcscntation 

system is scheduled for operation during 198 l. The 
most apparent difference between the Luch and Luch P 
systems is the use of a I 2-meter-diameter ground 
antenna to transmit and rece'ive with Lu-ch, while 
Luch P will use a 6-meter diameter antenna for the 
same function. Figure 27 is a pictorial representation of 
the Luch P system. 

(U) In addition to the COMSATs announced by 
the Soviets through the IFRB, the Soviets have the 
option of launching direct broadcast TV satellites to as 
many as five subpoints. In February and March 1977, 
the World Administrative Radio Conference estab­
lished criteria and regulations for direct broadcast TV 
satellites operating in the nominal 12-GHz band 
(WARC-12 GHz). The WARC-12 GHz also allocated 
subpoints and channel assignments to those countries 
located on the African and Eurasian continents, The 
Soviet Union, as a result of this action, was assigned five 
subpoints and 70 direct-broadcast TV channels. Table 
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XIV shows the subpoints, number of channels assigned 
to the subpoints, and general regions covered. To date 
the Soviets have not taken advantage of the \\I' ARC 
assignments through the filing of IFRB notifications. 

-+&, While the Soviets have announced an ambi­
tious program for geostationary COMSATs, they have 
left considerable doubt whether each announced sat­
ellite subpoint location has a one-to-one correspon­
dence with an actual geostationary satellite. A review of 
Table XIII shows there is considerable overlap among 
the announced systems. Six of the 16 subpoints have 
three or more satellites assigned to them. The fre­
quencies of the Statsionar, Volna, Gals 1 Luch, and 
Luch Pare 1-3 GHz apart1 which would allow the use 
of multiple transponder types on a single COMSAT 
without frequency interference among the systems . 
There is no major technical problem with placing two 
(or more) frequency bands on a given CO~fSAT. 
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LUCHP 
COMMUNICATIONS 

SATELLITE 

ITO Alt?-12flfl 

UPLINK 
14.0-14.S GH1 

ANTENNA GAIN-&6db 
(&METER ANTENNA) 

TRANSMITTER POWER-500 W 

SATELLITE RECEIVE/TfltANSMIT 
ANTENNA GAIN-22db 

TRANSMITTER POWER-20 W 

DOWN LINK 
10.9&-11.20GH1 
11.45-11.70GH1 

ANTENNA GAIN-53db 
16 METER ANTENNA) 

CO.IILE.11.ts 

Fig. 27 {U) Luch-P Pictorial Rt'presentation 

~ There are limited intelligence data to indicate 
the Soviets could choose to combine several announced 
systems into a common satellite having several commu­
nications transponders. This is implied by the IFRB 
filings for Volna. Notice Figure 23 shows Volna com­
munications only between mobile users, not from a 
mobile user to a master station or a master station. to 
a mobile user. Also the information shows more down­
link capacity for the Volna system than uplink. All this 
implies an interconnectivity between a Statsionar or 
Gals uplink and a Volna downlink. 

~ A similar uplink/downlink capacity mismatch 
exists with the Gals system (i.e., downlink capacity is 
greater than the uplink capacity). This also suggests 
Gals could be combined with some other commu­
nications satellite transponder package. 

+'-r Figure 28 depicts the current and planned 
geostationary satellites, as of3J March 1980. The figure 
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shows that while the space for geostationary satellites is 
at a premium, there is little "stacking" of satellites at a 
given longitude. In fact, in the highlighted instances of 
stacking, the Soviet Union is the only country to "stack" 
satellites at subpoints (when other countries "stack'' 
satellites it is normally a replacement for existing 
spacecraft, like the INTELSAT V replacement for 
INTELSAT IV at 0° longitude). Again, this "stacking" 
of spacecraft at a given longitude implies more than one 
of the announced systems may be located on the same 
spacecraft. 

~ The use of multiple system transponder space­
craft is further strengthened by a consideration of the 
availability of the SL-12 launch vehicle, the only Soviet 
launch vehicle capable of placing payloads into geosta­
tionary orbit. Historical usage of this vehicle indi­
cates an SL-12 (and its three-stage variant, the 
SL-13) production rate of about six to eight vehicles 
per year. Of this number, between four and six of these 
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vehicles are used to support geostationary commu­
nications satellite launches. This launch rate and dem­
onstrated COMSAT lifetimes (12 to 18 months) would 
allow the Soviets to support a network of6-l0 satellites 
in steady-state conditions, and a lower number if the 
Soviets have a requirement for full-time coverage. This 
is far short of the 36 satellites the Soviets have registered 
with the IRFB, and which they indicated would be 
launched by 1984_ 

~E l'IQf:QJWT lt'IfIIrTFI) There is some indi­
cation of Soviet attempts to increase the production 
capability for the SL-12/SL-I 3 to a, many as 15 vehicles 
per year. Noncommunications satellite uses for the 
SL-12/SL-l 3 vehicle are also expected to increase. 
Therefore, while the Soviets are expected to have more 
vehicles a\.·ailable to support geostationary COMSAT 
launches, the number of vehicles will probably fall short 
of the number necessary to support a 36-satellitc net­
work. An eventual network size of 12-18 satellites is 
probably the most likely number. At this time the avail­
able information does not permit a more precise defini­
tion of frequency subpoint combinations, although the 
Soviets are initially expected to concentrate on sub­
points serving the Eurasian and Atlantic regions and to 
use the more traditional frequencies. Routine -Soviet 
operation in the l l-14 GHz region is not expected until 
the end of the decade. Although the projected SL-Y 
launch vehicle is expected to support geostationary pay­
load launches, its introduction is not expected to impact 
on SL-12 availability until well into the mid term. 

-te, An alternate view of the Soviets massive IRFB 
filings program is that the Soviets are taking advantage 
of the international first come, first served allocation 
policy to stake out favorable frequency/subpoint combi­
nations. Once the Soviets have filed for a frequency/ 
subpoint combination, they are in a position to force 
other countries to adjudicate potential interference or 
other conflicts with the Soviets. Throughout the process 
the Soviets would maintain a dominant position. 

~ The trend in the Soviet IFRB filings is to go 
to higher frequencies. In the West the transition to the 
higher frequencies is driven by congestion in the lower 
parts of the spectrum, especially at the 3/6 GHz region 
of most current and planned COMSATs. The Soviets 
havr managed through a combination of planning and 
luck to a\"oid this congestion. Their downlinks operate 
in the 3.4-3_9 portion of the 3.4-4_2 GHz band allocated 
by the International Telecommunications Union for 
COMSAT downlinks. The \Vest has avoided use of the 
3.4-3.8 GHz portion of this band because of indigenous 
interference problems (principally in the US)_ Thus, 
the Soviets have encountered relatively little problem 
with downlink congestion as compared to the West. The 
orbital subpoints currently used by the Soviets encoun­
ter relatively little uplink interference when compared 
to the heavy traffic areas in the Atlantic region used by 
the \Vest. Finally, as mentioned above they have taken 
advantage of the international policy to stake out ad­
vantageous subpoints, forcing other nations to min­
imize potential interference with the Soviet-announced 
systems at a particular subpoint. Therefore, the Soviets 
will not encounter the interference and congestion prob­
lems as soon as the Western nations have and will not 
be forced to go to the higher frequencies (i.e., Luch, 
Gals, Luch P) as quickly as are Western nations. This 
implies the Soviets will not fulfill the launch schedule 
implicit in their IFRB filings . 

3.c. Projected Space Program (U) 

1'S',' During the next 10 years the Soviets will es­
tablish a worldwide geostationary COMSAT network. 
The network will concentrate on the development of 
C-band (4/6 GHz) satellites, but some satellites in the 
overall network will operate at one or more of the fre­
quencies filed for by the Soviets in their IFRB filings. A 
total network size of 12-18 active satellites is most likely. 
The Soviets arc expected to emphasize satellites in the 
Indian and Atlantic Ocean areas (Cuba, Europe, Soviet 
Union, and Asia service) in the establishment of their 
COMSAT network. 

I Page 66 is blank and not provided . 
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• SECTION VIII 

METEOROLOGICAL SYSTEMS (U) 

1. General (U) Earth-resources applications. According to Soviet re-
ports, these spacecraft also relay data transmissions 

~ The Soviets expressed an early interest in from remote automatic stations mounted on ocean 
obtaininJ,?; meteorolocical measurements from space. buoys. Table XV lists the characteristics of the- Earth-

- lthe Soviets initiated observation sensors carried on the Meteor vehicles plus 
a <1eo1ca M.t. 1 :,i\ 1 program tnat has broadened other system parameters. 

I 
(b)(l):1.4 (c) . ov e years. l(b)(l1'[4(c) 

I 
l(b)(l);L4 (c) I (S) The Soviets have m~int • cd as many as 12 

~ Since March 1969, the Soviets have main- Meteor spacecral~1 lat e time.I 
tained a multi-spacecraft network of their ·Meteor I \Over a 
METSATs with an average launch rate of three to four penoct ot several montns, tne ort)ltal augnments 
spacecraft per year. The network is traditionally made changed with respect to the sun line; the angles bctw('en 
up of a mix of ~lcteor I and Meteor 2 spacecraft with satrllitc planes, and the phasinu of satellites within their 
two orbits being used .. Meteor I spacecraft launched orbit olanes also chamred. 
between December 1971 and June 1977 and all Meteor 
2 spacecraft are in near polar 81-degree, 900-km circu-

I (b)(l);L4 (c) I lar orbits. Beginning with Meteor 1/28, the Soviets have 
launched the ~ktcor I spacecraft into sun-synchronous (b)(l);(b)(3) 10 USC 424;1.4 (c) 
98-degree, 650--km circular orbits. The Bl-degree 
Meteor I spacecraft have been phased out. Although 
the 81-degree :Meteor l spacecraft were randomly ori-

• ented, the Soviets appear to be maintaining the l\.leteor 
2 in a three-satellite network with about a 78-degree 
plane separation and the 98-degree Meteor l in a two-
satellite network with either a 0-degree or an 180-dcgrcc 
plane separation. 

~ The primary imaging system on the 98-degn:e 
~leteor l and the Meteor 2 is the Multispectral 
Scanner Unit (MSU). The MSUs provide visible and 
IR imagf"ry at low (MSU-M) and medium 
(MSL'-S) resolution for both meteorological and 

TABLE XV 

(U) METEOR SENSOR CHARACTERISTICS 
(900-km Orbit) 

SPECTRAL RANGE RF.sOLUTION FIELD-OF-VIEW 
SENSORS (p.m) (km) (km) 

-
~luhispectral scanner system 

~tSU-M 0.5-1.0 1.4-2.2 l(b)(l);l.4 (c) 

~fStl-S 0.55 0.2-0.4 
0.9 0.2•0.4 

:\u1umatiL pinure lr,rnsmission 0.4-0.7 1-2 

• 8-12 8-10 

.3LCRE I 
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(b)(l);l.4 (c) 

z. Projection Rationale (U) 

(U) Over the past several years, the Soviets have 
openly described plans for their METSAT program. 
These plans in general speak of the establishment of a 
three-tier spacecraft network for satellite meteorology. 
The first tier, for detailed meteorological observation, 
would be composed of low-altitude manned (or man­
maintained) meteorological observation platforms. 
The second tier would be made up of the Meteor net­
work. And the final tier would consist of high-altitude 
spacecraft for the collection of medium-scale, synoptic 
meteorological data on an eventual worldwide basis. 

(U) The Soviets have expressed interest in a low­
altitude tier for meteorology measurements~ Although 
their manned platforms have not been solely dedicated 
to meteorology measurements, there are advantages in 
a low-altitude tier. First, low-altitude meteorology pro­
vides much higher resolution than available from their 
Meteor series. The crew can adjust their measurements 
to fit prevailing conditions, instruments can be repaired 
or adjusted if necessary, and a wider variety of experi­
ments can be attempted. 

"t8t Two methods of manned operation have been 
implemented by the Soviets for their lowest tier of 
weather measurements. The first method relied on the 
early Soyuz vehicles ( through Soyuz 9, plus Soyuz 12, 
and Soyuz 13). These spacecraft were instrumented for 
space measurements, including meteorology-related 
equipment, and were manned throughout the experi­
ments. The Salyut R vehicles have also employed this 
method. The second method uses a man-maintained 

---~vehicle principally as an automatic station as exem .... -
lified bv Salvut M. I I (b)(l);l.4 (c) r=~~~~= 

~--------------~I The Soviets 
have frequently mentioned sunrise and sunset Earth­
limb experiments in connection with their Soyuz and 
Salyut missions. Two important aspects of these experi­
ments have been to determine aerosol distributions and 
to estimate depletion of the ozone layer. A1so mentioned 
several times were (I) expt"riments to measure the 
polarization of Earth- and atmosphere-reflected sun­
light, and (2) manned vehicle measurements jointly 
with ~fctcor spacecraft, aircraft, or ships. 
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~he Soviets are expected to continue their 
development of the "lower tier" of their METSAT net­
work. This development will be part of their METSA T 
program and their stated goal of developing long• 
duration manned space stations. Within the next 5• 7 
years, the Soviets will probably attempt to keep some 
form of continuous manning with their space station 
program (or continuously operating, man-maintained 
space stations). This will allow them to complete the 
lower tier of their meteorological network. The actual 
instruments may operate in an automatic rather than a 
manual cosmonaut•controlled mode. Cosmonaut activ­
ity would be limited to instrument maintenance and 
special experimental collection of meteorological data. 

-+87" In line with maintenance of the second tier of 
their METSAT system, the Soviets are expected to 
maintain the multi-Meteor spacecraft networks through 
the far term. 

-t8, The Soviets will augment the near-polar, near­
Earth Meteor network by employing meteorological 
payloads on-board geostationary satellites. Eventually, 
this network will probably consist of several satellites 
spaced about the equatorial plane. Although sensor 
ground resolutions could well be an order of magnitude 
inferior to those of the near-Earth system, geostationary 
satf'llites would provide the unique advantage of con• 
tinuous lower latitude coverage combined with real­
time data transmission. These characteristics would 
provide a series of images closely spaced in time, allow­
ing meteorologists to watch the formation and move­
ment of storm systems. 

(C-ih516ftH-hHlf4TEb) Until the latter part 
of 1977, the Soviets were committed to supply a geosta­
tionary METSAT (referred to as the geostationary 
operational meteorological satellite-GO MS) by fall of 
1978 at 70° E longitude as a part of the Global 
Atmospheric Research Program (GARP). In late 1977, 
the Soviets withdrew from their commitment to supply 
GOMS to GARP in 1978. However, they did indicate 
their intention to launch their own GOMS at a later 
date. Initially, the Soviets gave a date of 1979-1980 as 
the intended launch time for their GOMS; however, 
they, have not made this schedule. Soviet statements 
now indicate they will launch GOMS sometime during 
the 1982-1984 period. While the Soviets officially give 
operational reasons for this slippage (i.e., the northern 
location of the Soviet Union is best served bv low-
altitude, polar orbiting satellites), I ~ l 

• 

• 

I- I the Soviets are encountering techmcal pr -
!ems in the development ofGOMS and this is the pri- (b)(l);l.4 (c 
mary reason for the slippage in the GOMS schedule. 

~~ N0F8ft:N) The announced performance of 
the GOMS 1 as specified for GARP, is shown in Table 
XVI. At this time, there is little reason to believe, when • 

91:Cfll:'I' 
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launched, the GOMS performance will differ markedly 
from that shown in Table XVI. The actual orbital 
placement of GO MS will probably be to the west of the 
70° E longitude announced from GARP. This place­
ment will provide better coverage of the European por­
tions of the Soviet Union. As time progresses and the 
Soviets gain experience with the coverage provided by 
GOMS, they may increase the number of operating 
geostationary METSATs to provide increased coverage 
of the Eurasian landmass. 

TABLE XVI 

(U) GOMS ANNOUNCED 
PERFORMANCE PARAMETERS 

Sensor iTSolution 

Visible scanning radiometer l .S km 
IR 12 km 

Data rate l visible, l IR imagr in 

(b)(l);l.4 (c) 

Spacecrafl stabilization 

Design life 

20 minutes of a 30-minute 
period. Remaining JO 
minutes for telemetry etc. 
Avrra"c: data rate I 5 Mbs. 

3 axis 

24--36 month'J 

C0311DE1411AL 

1"S, The location of the So,·iet land mass makes the 
collection of synoptic: metoorological data from geosyn­
chronous orbits less than optimal. The Soviets could 
choose to collect synoptic meteorological data from sat~ 
ellites (of similar performance to the GOMS) in the 
I 2-hour ~folniya-type orbit in order to gain access to 
the north polar regions. 

~ There is evidence the Soviets will continue to 
improve and adapt their current Meteor satellites. The 
Soviets have spoken about plans to improve the multi• 
spectral scanner on the Meteor to achieve a resolution 
of less than 100 m (pixel size of30 m). In addition, the 
Soviets have written about but have not definitively 
described the more advanced METSAT/Earth re­
sources sensors, such as a lidar, for inclusion on Meteor 
payloads. 

~ A comparison of the demonstrated Meteor 
sensor capabilities with current equivalent US 
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capabilities shows that there is potential for sensor 
improvements. These improvements include in­
creased resolution in the visual and IR scanners and 
incorporation of microwave scanners into the payload. 
Additionally, total Earth coverage and coverage repeat­
ability can be improved through an increase in orbital 
altitude and more routine use of orbit-adjustment 
devices for maintaining networks. 

(U) These improvements are further justified 
when one considers the progress being made in the 
entire process of weather forecasting. The improved 
understanding of the atmospheric process achieved by 
research will provide a more highly developed weather 
forecasting capability" and will probably result in the 
capability to effectively use large quantities of higher 
resolution data. As a result, higher spatial and spectral 
resolution data will be required. Additionally, consis• 
tent intervals between observations will probably be 
needed to facilitate data processing. These factors pre­
dict the evolutionary improvements discussed. 

-re," Finally, the :Meteor will reportedly serve 
as the host satellite for the cooperati\'e LTS/ 
French/Canadian/Soviet search and rescue satellite 
(SARSAT) experiment. The SARSAT experiment will 
use the Doppler principle to locate a fixed emitter (in 
this case a search and resew:· beacon}; the Doppler data 
will be processed on the satellite and transmitted in 
real-time and playback modes to the ground. The 
Soviets in SARSAT coordination meetings have stated 
that a Meteor satellite will serve as the host spacecraft 
much as the US NOAA METSAT will serve as the host 
for US SARSAT equipment. 

3. Projected Space Program (U) 

~ The Soviets will strive toward, and probably 
attain, the announced goal of a three-tier METSAT 
network. The lower tier will consist of meteorological 
packages on the Soviet manned space stations. These 
packages will allow the Soviets to perform detail,:;d ob­
servations of meteorological phenomena of interest. The 
middle tier wiU be composed of the Meteor series space­
craft. The Soviets will continue to make evolutionarv 
improvements to the satellites as required to meet vari­
ous needs. The third, or upper tier will be made up of 
high-altitude METSATs for synoptic observation. This 
capability will initially take the form of a single satellite 
for observation of the Soviet Union. This capatility will 
probably expand so that by 1990, the Soviets could have 
an Eurasian capability for the collection of synoptic 
mctcrological data from geosynchronous orbit. This 
capability may be supplemented by satellites in 
Molniya-type orbits to allow the Soviets to collect 
synoptic meteorological data in latitudes above 65° N. 
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SECTION IX 

NAVIGATIONAL AND GEODETIC SYSTEMS (U) 

I. General IU\ 
(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

aunch, Cosmos 1000 on 
31 March 1978, was accompanied by a TASS an­
nouncement of the navigational mission of this satellite. 
This was the first time the Soviets pubHcally acknowl­
edged a navigational mission for any of their satellites. 
TASS announcements accompanying all subsequent 
naval su ort satellite launches contained no reference 

(b)(l);l.4 (c) 

~ LI--~---" Soviets 
series of eodetic satellites ( 
orbits 

(b)(l);l.4 (c) 
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maintained a 
circular 

)(1);1.4 (c) 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) to their navigationa m1ss10n. c rbital 

(b)(l);l.4 (c) 

• 

and 'stabilization are similar to the 

i!,;t The current Soviet NAVSATs are of the pas­
sive, one-way Doppler type. The user measures the 
Doppler shift in harmonically related signals trans­
mitted by the satellite to determine his sition relative 
to the satellite. 

(b)(l);l.4 (c) 
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%. Projection Rationale (U) 

.,.S,-The requirements for navigational support 
satellites can be broken into two broad user 
categories-stable and dynamic. The first group is sta­
tionary or moving in such a manner that their velocity 
uncertainty contributes little, if any, to the observed 
Doppler shift of the navigation satellite's signal, making 
the additional error caused by this veloc-ity uncertainity 
a minor part of the total fix error. Also, because of their 
relatively fixed locationt this first group of users does 
not need continuous or frequent knowledge of their pos­
itions. The dynamic user presents a different case. His 
rapid movement, and resultant velocity uncertainty, 
causes the error in determining the Doppler shift to 
become large and the position fix to become poor. Also, 
the dynamic user requires frequent or continuous 
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position fixes to support his mission. Finally, since a 
dynamic user is frequently m an aircraft, three­
dimensional fixes are also required. A traditional 
Doppler navigation system cannot support the dynamic 

either in fix accuracy, fix frequency, or ,.,;th the 
(b)(l);l.4 (c) reauirednum • •• ions. Thus.theSovietl I 

Doppler navigation satellites can and do support a wide 
variety of nondynamic civil and military users, but 
these same satellites cannot support dynamic users re­
quiring accurate position fixes. 

,ts,- While it is possible to build a single navigation 
satellite to satisfy both user groups, past Soviet practice 
suggests they would retain their current capability; 
attempt to meet the needs of the dynamic users with 
another, new system; and after the new system is oper­
ational, attempt to merge the users onto a single system. 
This appears to be the path the Soviets are following. 

"fe) First, the Soviets are expected to maintain 
some form of Doppler satellite navigation capability 
through the:: 1980's. With the launch of Cosmos 1000 
and their exhibit at the 1979 Paris Air Show, the Soviets 
have openly discussed their Doppler NA VSAT capabil­
ity. The Soviets have described the users of their 
NAVSATs as the traditional nondynamic users dis­
cussed above-shipborne navigators, marine research­
ers, and gcodcsists. It seems unlikely the Soviets would 
phase out a capability so soon after its announced intro­
duction. 

,,e, Secondly, at the 1979 meeting of the \Vorld 
Administration Radio Conference, the Soviets took a 
strong position fot maintaining and possibly expanding 
the 1215-1240 MHz portion of the radio spectrum now 
allocated for the US NAVSTAR, Global Positioning 
System (GPS). Also, in what may be a quid pro quo 
arrangement, the Soviets put forward a request for the 
addition of30 MHz, from 1580-1610 MHz, to the GPS 
allocation. The reason given by the Soviets for this addi­
tional allocation was that the 30 MHz was needed for a 
Soviet GPS-type system. The system, ifit is like GPS, 
could support the dynamic users. The Soviets gave no 
date for when the Soviet GPS counterpart would ~ 
availabk. 

'ftit The Soviets also gave no information on the 
type of navigation concept their system would use. Two 
equally likely concepts involve measurement of either 
angle and range differences or range differences 
between multiple satellites and the user. Either concept 
could replace the Doppler method for position-fixing 
conventional users and could provide additional infor­
mation such as precise azimuth angle settings for ballis­
tic missile submarines. Furthermore, the concepts could 
extend NA \'SAT service to most types of aircraft, both 
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civil and military. Further, velocity and three dimen• 
sional position will also be available from this advanced 
NAVSAT system. 

"TS7' The specific orbits and orbital arrangements 
to be used are not known; a purely equatorial system 
would limit coverage to the latitude belt within 70 
degrees of the equator, where an inclined system, while 
providing global coverage, would complicate the oper­
ation of the system. 

~ It 1s not known whether the Soviets will 
employ separate spacecraft for navigation or incorpo­
rate a navigation payload on a multipurpose spacecraft. 
However, since the navigation concept involved will 
require more satellites than needed for other prospec­
tive payload missions, such as communications relay 
and meteorology, separate spacecraft will probably be 
employed. 

~ The Soviets geodetic requirements probably 

• 

no longer require a separate network of geodetic sa.,•-'-c-=~~~7 

ellitcs. Most routine geodetic missions can be satisfo (b )(I); 1.4 ( c) 
through thr extended collection of Donnlcr bcaco 
from satellites like thel ~ 
NAVSATs. These type 01 uata routmely y1em ~o 
to 5 km, referenced to the Earth's center of mass. 'N .... ~----~ 
more precise or specialized requirements the Soviets • 
will probably develop, or cause to be devoloped, special 
experiments or packages on lntercosmos spacecraft. 

3. Projected Space Program (U) l(b)(l);l.4 (c) 

~ The Sovi'"'h • .,;II .... rlenlov and 11J ~ 
both the NA \'SA 11 I 

1- I systems for at least the next IO 
years. 

~ Also, the Soviets appear to be developing a 
GPS-analog system. Such a system has the potential of 
providing greatly improved accuracy over a traditional 
Doppler NAVSAT. If the Soviets seriously intend to 
build a GPS-type system, such a system would require 
a network in which three or four satellites would be in 
simultaneous view of the user. This implies a high­
altitude orbit. The satellites would transmit time and 
positional data on multiple frequencies, probably 
between 1215 and 16!0 MHz. Actual modulation of the 
signal, orbital parameters, and network size are indeter­
minate at this time. The Soviets could have a GPS-type 
system within the next 3-7 years. Accordingly, the 
Soviets' GPS-analog system, the high-altitude 
NAVSAT, is expected to have its first flight in 1985. 
Because of the requirement for multiple satellites, 
achievement of a realizable navigation capability is not. 
expected to occur until 5-7 years after first launch. 

(U) Tables XVII and XVIII summanze the 
Soviet Doppler and high-altitude NA VSATs. • 
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TABLE XVII 

(U) SOVIET DOPPLER 
NAVIGATION SATELLITES 

Position fix accuracy 

30 July 1982 

(b)(l);l.4 (c) 

-te,, An accurate geodetic datum is needed to-=~----! 
port any type of navigational satellite system. While the 
Soviets have phased out their dedicated GEOSATs, 
they still have a number of ways to obtain the geod=e,,ti~c-+---~I 
data the re uire. The use f h NA VSA Ts, 

Stationary US4":f 

L.~~-~=a+,;:,.-~~~-~-_Jshould a'-o_w ____ ,, 
75-120 m the Sovie fulfill most of their data needs. Special 

Slowly moving user (ship) 
Rapidly moving user (airborne) 

125 m uc data are also available from geodetic experi-
290 ~(~b-)(-l-);_l_.4_(c_)_~mcnts on other satellites. Finally, the Soviets could, if 

Velocity determination 

Availability (average wait for fix at 
the --uatdr minutes) 
(b)(l);l.4 (c) 

TABLE XVIII 

(U) SOVIET HIGH-ALTITUDE 
NAVIGATION SATELLITES 

Position fix accuracy 

Stationary user 
Slowly moving user 
Rapidly mo\-ing user 

V docity determination 

Availability (average wait for fix, 
minutes) 

Orbital parameters 

o:G30 m (all dimensions) 
"-30 m (all dimensions) 
.r;;:30 m (all dimension!!) 

Yes 

o• 

Unknown, but orbital 
period expected to be 
;;i,6 houn, because of 
view con!ltraints. 

•For optimized area of l.'OvcraKc. It is possible the Soviets ~-ill 
chose nol to develop a worldwide !ly!ltcm. 
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required, launch special GEOSATs and/or payloads to 
meet specific needs. The Soviets will have a satellite 
geodesy program throughout the period of the study. 
The specific nature of the program (i.e., whether or not 
the Soviets will have a dedicated GEOSAT) will be 
determined by relatively short-term requirements. 

I Page 7 4 is blank. 
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2. Projection Rationale (U) (b)(l);l.4 (c) 

Generally, 
l.,----~~-~~~---~-~ 
It appears t e ov1ets continue to develop, test, and 
operate radars and other missile/satellite tracking de­
vices requiring some form of calibration. Special 
satellites-calibration satellites-will almost certainly 
continue to be an efficient means to meet the calibration 
needs of these devices. Consequently, the Soviets are 
expected ·to develop new varieties of calibration sat­
ellites, especially configured for these new radars and 
tracking devices. The exact nature and performance of 
these satellites cannot be specified. 

~ For the Soviets to develop any type of laser as 
a satellite negation device, they must perform a number 
of subsystems development and systems verification ex­
periments. These experiments include target acquisi­
tion, pointing and tracking the laser at a satellite with 
acceptable level of jitter over time periods representa­
tive of worst case engagements, determining flux on 
target of the laser under actual engagement conditions, 
and actual negation of a cooperative target. All these 
experiments will require one or more target satellites for 
successful completion. While there need not be a 
unique, single mission laser target satellite, the Soviets 
have a requirement for a series of laser tare-et-related 
oavload cxncriments. I 

(b)(l):1.4 (c) 

3. Projected Space Program (U) 

~ The Soviets are expected to maintain some 
form of calibration satellite capability for the next IO 
years. The exact nature of the satellites will be adjusted 
by the Soviets to meet specific calibration requirements 
of various radars, tracking devices, and possible future 
weapon systems such as ASA T lasers. 

I Page 76 is blank . 
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SECTION XI 

MANNED SPACE SYSTEMS (U) 

I. General (U) 

~ Current Soviet goals in manned space flights 
are the determination of man's survivability and use­
fulness in a space station environment. The Soviets are 
vigorously working toward achieving practical results 
from their manned space station program in investi­
gations of Earth resources, materials manufacturing, 
and astronomical surveys· and from militan, tasks such 
as reconnaissance an ½--~-~~~_observation. 
Their success with the Salyut 6 mission, in particular 
with its resupply and repair capabilities, has been a key 
element in the progress of the Soviet manned space 
program. 

~ The Vostok and Voskhod flights (1961-1965) 
proved man could survive and work in space. The 
Voskhod spacecraft carried 2- and 3-man crews and 
first demonstrated cosmonaut extravehicular activity. 
Vostok and Voskhod, coupled with the successes of the 
parallel US programs, paved the way for more ambi­
tious projects . 

~) From 1966 to 1970, the Soyuz tested Soviet 
rendezvous and docking procedures and established 
man's capability to survive longer (18 days on 
Soyuz 9) flights. Although some Vostok/Voskhod 
technology was retained, Soyuz represented a new 
design and a clear departure from reliance on off-the­
shelf hardware. Although the Soyuz program was beset 
by some early failures, the flights were significant 
because Soyuz was the first Soviet manned spacecraft to 
use solar panels, hot gas attitude-control jets, and two 
inhabitable compartments; the first to maneuver and 
dock in orbit; and the first to use a lifting reentry tech­
nique. The Soyuz served as the ferry vehicle for the 
Salyut space station and was the Soviet spacecraft for 
the joint Soyuz-Apollo flight. 

~ The Salyut space station program proceeded 
in two directions. The Salyut R vehicle is for R&D 
purposes and performs most of its objectives while 
manned. The Salyut M (Military) station has a differ­
ent configuration, is used for military-related experi­
ments, and can perform many of its objectives while 
unmanned. 

~Tht' Soviets have modified the Soyuz space­
craft into an unmanned resupply vehicle for the Salyut 
space stations (to date only demonstrated with Salyut 
R). The Soviets refer to this resupply vehicle as 
Progrt"ss. The vehicle is used to transport both station 
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and cosmonaut consumables from Earth to a Salyut 
space station. U nJike Soyuz, the Progress vehicle is not 
recoverable, and the Soviets dispose of the Progress 
vehicle when the transfer operations are completed. 

ts') The Soyuz Twas introduced in a manned con­
figuration in 1980, 6 years after its initial unmanned test 
flight. Soyuz T uses the Soyuz configuration. However, 
the interior has been modified extensively to modernize 
systems such as the on-board computer, propulsion, 
attitude control, and propellant tankage. Soyuz T has 
replaced the Soyuz vehicle and near future manned 
space flights will use the Soyuz T vehicle. 

2. Projection Rationale (U) 

~ There is an abundance of evidence indicating 
Soviet commitment to their manned space program is 
increasing. This evidence takes the form of open source 
statements, current development activity, and facilities 
indicators. 

ts, Since the late 1960's, an announced goal of the 
Soviet space program has been the development of 
long-duration orbital stations with multiple crew man­
nings. The Soviets have spoken of achieving this goal in 
several contexts. The first is in the context of the 
ongoing Salyut/Soyuz/Progress program. The second 
context involves the discussion of modular space sta­
tions using several modules to construct a large station 
to serve a variety of interests. The final context is of a 
"permanent" space station capable of supporting thou­
sands of man-days in an unreplenished mode. The 
actual size or configuration of this permanent space 
station has been ill defined. 

(U) Soviet intentions for developing and ex­
ploiting space stations were stated in 1974 by B. N. 
Petrov. These can be summarized as a three-phase 
effort: 

( l) Placing fully assembled stations into orbit 
with powerful launch vehicles. 

(2) Placing station modules in orbit, then 
docking the modules to create a space station. 

(3) Placing smaller units, assemblies, equip­
ment, and instrument modules in orbit and using a 
special space vehicle to assemble the modules into a 
station tailorable to fit changing mission objectives. 
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~ The Soviets have also spoken of their space 
station program in terms of station attributes and 
potential missions. The most prominent spokesmen in 
this area include Petrov; K. P. Feoktistov, the cos­
monaut and designer of the Salyut I, 4, and 6 stations; 
and S. D. Grishin, reported head of the Flight-Control 
Center in Kaliningrad. Table XIX shows the station 
attributes and missions mentioned. 

(U) Taking Petrov's statement as a template, it 
would appear the Soviets have completed the first phase 
of their space station program involving the use of fully 
assembled stations in Earth orbit. And with the launch 
and docking of Cosmos I 267 with Salyut 6 have em-

• barked upon the second phase. 

(U) While there have been references to a modu­
lar concept of space station construction since the 
beginning of the Soviet space program, the details of 
such a program were not well defined until 1975 when 
Feoktistov discussed the possibility of adding an addi­
tional docking port to the Salyut 4 vehicle and then 
creating a larger station complex by joining Salyut vehi­
cles together "like beads on a necklace." 

(U) During the mission of Salyut 6, Feoktistov 
and Grishin have made numerous statements regarding 
the Soviets concept of a modular space station. Both 
discuss a station composed of five to eight units, each 
launched separately into Earth orbit. In orbit the vehi­
cles would be joined together to form a single station. 
Both discuss the possibility of modifying or changing 
the station as the mission objectives of the station 
change over time. This would be done by changing the 
station configuration through the addition or deletion of 
modules. Figure 29 is a Soviet drawing of a modular 
space station. 

( U) Grishin has also expanded upon the modular 
concept by describing an operational concept similar to 

the third phase of Petrov's program. Grishin talks 
about a modular system using independent or semi­
independent modules to ferry experimental hardware, 
instruments, materials, and perhaps men to and from a 
modular station. Grishin also describes the use of these 
';smaller" modules as experimental packages that 
would move out of the local environment of the main 
station, conduct their mission, and return to the main 
station at the end of their mission. 

(U) Feoktistov echoed many of the same thoughts 
following the docking of Cosmos 1267 with Salyut 6. 
Feoktistov characterized Cosmos I 267 as: 

... a prototype space module of the kind 
that will be linked together to form a multi­
purpose orbital station. One of the modules 
will be a fitted-out laboratory, others will per­
form purely technological duties. There will 
also be observatory modules and whole plants 
for manufacturing products in zero-g. Lounge 
modules will be living quarters for cos­
monauts to take a rest after the heavy work­
load they will handle in space ... There will be 
numerous orbiting stations carrying rotating 
resident crews ... Each station can be easily 
modified by changing modules to fit the 
changing needs of the mission ... 

(U) As can be seen, a variety of potential missions 
have been discussed within the: modular space station 
concept. All of these are basically extensions of many of 
the experiments seen on the Salyut R stations: Earth 
resources study/observation, biomedical studies, and 
the manufacturing and processing of materials in a 
zero-gravity space environment. Feoktistov in his recent 
statements has expanded on these missions to include 
the use of the station as a logistical base where the 
station would "act as launch platforms for upper stages 
carrying spacecraft to deeper regions of space" and 
serve as "a repair point for satellites already in orbit." 

TABLE XIX 

(U) FUTURE SOVIET SPACE STATIONS 

PHYSICAL CREW MANNED MISSION 
SIZE SIZE DURATION MISSIONS 

Orbital mau: H Maximize periods consistent with Earth and celestial observa1ions 
25,000 .kg experience and medical safety 

factors Biomedical studies 

!'iumber of station modules: 6-10 Space manufacturing 
s·-H most probable 

Military missions such as rcamnaissancc 
are also probable. 

SLCRLI 
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~ Wh\\c Cosmos 1267 and Salyut 6 represent an 
initial attempt al prototyping a mod"I;« ,pace station, 
tht actual achievement of a Soviet modular space sta· 
tion capability is expected to occur some time in the 
near term- The initial confrguration of a modular sta· 
tlon will probably involve a Salyut size-cote vehicle 
linked to two <>< mo« modults about the si« oi· a 
Coswos 1267 ,tation segment. The litlking of two 
Salyut--siie vehicles could also occur. Aft« initial 
attainmenl of a modular stat;on the Soviets will proba· 
bl1 embark on a progtam to modify and tailor the ata· 
tion on orbi1 to suit spcdlic mission objccti•""· This 
tailoring will probably include the addition and dek· 
tion of modules from the station, and the use of ,pecial 
adaptors with various modul<>- /\long with this will he 
attenipts to incrrase the duration of single mission man· 
ning, and Possibly attainntent of ci,ntinuou• manning of 

the sta.::.ion. 
':\'!!'l-,As w-..s mentioned pr.viously, d,e Soviets have 

alsc discussed what th..,.- rcfor to as a "~rmancnt" 
space station. bud, a station is characterized m terms of 
crew size (l0-20 cosmonauts) and unrcplcnished man· 
days in orbit (several thousand). Although the Soviets 
have never really defined station s\~e ot configuration, 
there are two options the Soviets could pursue t0 attain 
their goal of a permanent space station. 'fhc first is to 

051'- \ t(X,S-O:l'l-62 
30 .July \<Jl\'l 

c1<tcnd ,he modular space ,tation concept- The second 
\nvol\/eS developing a new 1 .. rgc ,iation in the 
100,000+ kg weight dass----roughly equivalent to the 
US Skylab. While there ls evidence to support both 
options, whichever way the Soviets go it is dear a 
"permanent" ,µac.e station will not occur until af\cr tllc 
devdopmcnt and Ui1,tht of their modular 5pacc su~ 

tlon{s-). 
(V) Bod> Fcoktistov and Grishin have ,µ<>ken 

about a modular space station in tefltl! prrviously asso­
ciated with the "permamcnt" space station conccpt­
!loth men speak of mndular station• with crew si~e• of 
10-20 c..,.roonauts and talk abOut permanent manning 
of a modular space station, This implies the Soviets may 
aJteJf\J)l to satisfy their goal of a "permanent" space 
station through some type of advanced modular space 

19 

,tat.ion. 
~~ --⇒~·,,t;Mi'fB\h~ A more 

traditio ~ch to ~rmanent" space station 
would 1,-, to use a single large .,,,ni.cle,Pluch like the US 
Skylab of the early 1910'•- Such a veh~d weighf~ 
in e,«ess of 100,000 kg and be stocked wit\i~ \b)(3Jio ~~ 
station consumables to suppntt in acess of I/JOO man· Use 4) J 
days in habitation in an unreplenisbed mod•- Such • ~ -

4 

vehicle would require a la~• 1,ooster-•imilar to the ~~ 
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US Saturn V-to place the space station into Earth 
orbit. Photography of Tyuratam indicates the Soviets 
are developing. such a vehicle. The Soviets have been 
modifying the two launch pads and support facilities 
associated with their previous attempt to develop a 
Saturn V-class booster, the SL-X. They are also con­
structing a new launch pad for this new large launch 
vehicle, arbitrarily designated the SL-W. At this point 
the exact time when the SL-W will make its first flight 
is unclear, but could be as early as the end of the near 
tenn. A large Skylab-type space station must await suc­
cessful development of the SL-W launch vehicle. 

~ Along with the continued development of their 
space station program, the Soviets are developing a 
partially reusable crew transportation/station resupply 
vehicle. The system will use an expendable booster with 

___ _-a .. r--c:eusable payload/upper stage. (b)(l);l.4 (c) 
(b)(l);l.4 

l_\(!'c )J_ __ J!"ll-~~---_Jopen source re 
am to develo 

rm ave 

a completely reusable, horizontal takeoff, and 
horizontal-landing space system called the Raketo Ian 

• he Rake to Ian Pro· ect a eared to be 

L_ __________ __Jas an orbital vehicle, sim-
ilar to the US Dynasoar, for supplying and replenishing 
orbital space stations. 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 
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l(b)(l);l.4 (c) 

i'€1 Contacts with prominent Soviets indicate 
development of a Soviet reusable space system 
(RSS) capability. In the early I 970's, as the US Space 
Shuttle was being finalized, the Soviets said they had a 
program that would yield "something functionally at 
least compatible to the US shuttle but a smaller vehicle 
than the US ... These statements were coupled with the 
Soviet desire to discuss the economics and logistics of 
reusable space systems. As time has progressed, Soviet 
statements in the area ofRSS have become less and less 
positive. In later contacts, the Soviets have indicated 
they are still involved in conceptual design and trade-off 
studies for RSS and are waiting to assimilate US experi~ 
ence with the space shuttle before making a final deci­
sion on their own RSS. Recent contacts revealed the 
Soviets have made an initial decision on a RSS, 
although some design variables remain open pending 
the acquisition of US data from our space shuttle 
expenence. 

(U) These conference contacts were confirmed in 
Soviet open source announcements. In June 1978, 
Radio Moscow, in answer to a question from a Southern 
California listener, confirmed the existence of a Soviet 
space shuttle program and provided the following 
description: 

(b)(l);l.4 (c) 

The Soviets prototype is somewhat different in 
design (from previous mass media descrip­
tions). The craft will resemble an airplane, 
with delta wings and a cigar-like fuselage. I ts 
rear part will carry three powerful rocket en­
gines. The overall length of the vehicle will be 
about 200 ft, and its diameter with fuel con­
tainers around 26 ft. The Soviet design calls 
for a specially designed launcher powered by 
rocket engines. 

J(b)(3) 10 USC 424 I 
L---~~~~ ___ v;?qf1,f'fEL) Analysis 

of this statement has led to several conclusions about 
the Soviet RSS effort. First, the previous mass media 
descriptions relate to Western European articles on a 
completely reusable, horizontal takeoff, horizontal 
landing vehicle most often called Kosmolyot, which is 
almost identical to the Raketoplan project (Raketoplan 
was used to identif)r the program in one article). The 
Radio 1vtoscow program described a typical delta wing 
configuration. The three powerful rocket engines are 
believed to refer to a three-stage launch vehicle. The 
length and diameter figures are believed to be the total 
erected length of the launch vehicle and payload and 
the maximum diameter of the launch vehicle/payload 
combination. The use of a three-stage launch vehicle 
with an approximate 61-m total system length and an 
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8-m maximum diameter strongly implies an SL-13, 
whose gantry can accommodate a vehicle about 63 m in 
height and has a maximum diameter of 7 .6 m. The 
SL-13 can place approximately 19,000 kg into low­
Earth orbit. 

(U) This assessment is further confirmed by a 
recent statement in the French journal Air and Cosmos. 
In an article describing the French Hermes project (a 
vertically launched, reusable payload on an expendable 
booster), the statement is made that the Soviets have a 
very similar program. The Hennes is to be a vehicle for 
use with up to two-five men, with a mission of indepen­
dent flight or space station resupply. The Hermes is to 
have a weight of 18,000-20,000 kg. 

(C-!4OFURN) Additional definition of the Soviet 
RSS program was obtained at the XXXth Conference 
of the International Astronautical Federation. Here the 
Soviets described their space shuttle program as similar 
(at least conceptually) to the US Dynasoar. Their vehi­
cle would weigh 13,500 kg (it is unclear whether this is 
a fully loaded weight), be launched by the Salyut 
launch vehicle (the SL-13), have no cargo carrying 
capability, and have an expected first flight in the near 
future. The mission the vehicle will perform will be 
space station support and crew ferry. 

t8, Given the data above it appears the Soviet 
RSS program, their space shuttle, is designed to yield a 
reusable spacecraft launched on an expendable SL.13 
launch vehicle. The spacecraft is expected to weigh 
-15,000 kg, and will probably perform a space station 
~upport/crew ferry mission. First flight of this vehicle 
will occur in the 1983 to 1985 period. A postulated 
configuration is shown in Figure 30. 

(U) Based on a review of Soviet statements and 
other intelligence evidence, the Soviets are not currently 
developing a space shuttle analogous to the US Space 
Transp>rtation System. The Soviets have frequently 
stated they believe the US system is not economical and 
not suited to their space program with its emphasis on 
manned space stations. This emphasis requires crew 
transport and resupply missions for support. 

(U) To support these space station missions, they 
say they need a special type of spacecraft. The require­
ments for this spacecraft are: 

(I) Economy in operation through repeated 
use. 

(2) Orbital maneuverability for rendezvous 
and docking, and to shuttle between stations. 

(3) Capability of reentry within a wide cor­
ridor, and landing at a specific place. 

( 4) Manned operation. 
81 

The Soviets' reusable spacecraft discussed above 
appears to be a partial fulfillment of these Soviet 
requirements. 

(U) An alternative use for the payload capability 
of the SL-W launch vehicle would be for the Soviets to 
embark upon a lunar program similar to the US Apollo 
program of the l 960's and l 970's. Recent Soviet state­
ments on lunar exploration seem to discount the possi• 
bility of a manned lunar landing. Instead, the Soviets 
talk about an extensive program using automated lunar 
probes-orbiters, landers, and sample•retum vehicles . 
However, all the Soviet statements regarding manned 
lunar activity are only about what the current Five­
Year Plan calls for, nothing is said about possible activ­
ity past 1986. Thus, the Soviets appear to be holding 
open the option for some type of manned lunar activity 
toward the end of the l980's. This is consistent with the 
ongoing development of the new large Soviet launch 
vehicle, the SL-W. This vehicle will probably be avail­
able to support some form of manned lunar mission by 
the end of the mid term. 

3. Projected Space Program (U) 

~ The Soviet manned space program will con­
tinue at approximately the same level of effort for the 
next 10 years. The overall emphasis of the program will 
continue to be the exploitation of near-Earth space 
through the use of manned space stations. 

~ The Soviets have started their modular space 
station program. In this program a space station will be 
constructed. from multiple, independently launched 
modules. Eventually, the Soviets are expected to con­
tinuously man the modular station, and to use the sta­
tion modularity to tailor the station to meet short-term 
mission or experimental needs. 

i!!r The Soviets have an operational objective of 
developing a "permanent" space station. This station is 
characterized by crew sizes of IO or more cosmonauts 
and support capabilities in excess of 1,000 man-days of 
unreplenished operation. At this point, it is unclear how 
the Soviets will achieve this goal. They could develop a 
large modular-type station, or alternatively they could 
develop a large station similar to the US Skylab. At 
present, the Soviets' ongoing development of a Saturn 
V-class booster, the SL•W, could be rationalized in 
terms of the development of a 100,000-kg (or 
larger) orbital station as their "permanent" station. It 
is clt~ar the development of a modular station based on 
Salyut-sized modules (20,000 kg), will precede the 
"permanent" space station. The Soviets are expected to 
have a "permanent" station capability by the end of the 
mid term. 

~ Along with their space station program the 
Soviets are developing a reusable spacecraft with a 

S!CHET 



~ 60 m 

ITD A81-652 

SECFll!!!T 

Q 

-18 m 

1= ...,___________--7 m -- ----- -

--- ..,__7_sm~ 

11 11 ---.- .. ,·, ···-- .. --· ·,·.- - -
11 11 
11 11 

I 11 II 
I II II 

11 11 
11 11 

I 11 II 
I 11 11 

1 I 11 
I I I' : p !! 

Fig. 30 (U) Postulated Reusable Spacecraft Configuration 

82 

Sl!!!CFIET 

DST-1400S-022-82 
30 July 1982 

868! l!T 

• 

• 

• 

• 



• 

• 

• 

• 

Sl!CRl!T DST-1400S-022-82 
30July 1982 

space station crew ferry mission. The spacecraft, the 
RSS, will be launched some time during the 1983-1985 
period by an SL-13 launch vehicle. The RSS wiU weigh 
about 15,000 kg and have a crew size of two to five 
cosmonauts. While the stated mission.of the RSS will be 
space station support, the RSS will not replace the 
Soyuz T /Progress spacecraft. The current RSS appears 
to be part of a longer term effort aimed at the 

I Page 84 is blank . 
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development of a completely reusable space system. 
The longer term effort is discussed in Section XV. 

~ The Soviets have retained their option for pos­
sible manned lunar missions some time in the mid term. 
Such missions will probably require the SL-W launch 
vehicle, which will probably not be available until the 
mid term . 
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SECTION XII 

SCIENTIFIC, LUNAR, AND PLANETARY SYSTEMS (U) 
(b)(l);l.4 (c) 

l. Scientific Systems (U) 

I .a. General (U) 

~ Unclassified Soviet near-Earth scientific space 
systems are coordinated by the lntercosmos Council. 
The Intercosmos program originated in the late 1960's 
to provide East European Communist countries an 
opportunity to participate in space activities. National 
committees were formed in each member country to 
sponsor research in space physics, communications, 
meteorology, biology, and medicine. The lntercosmos 
Council was formed under the USSR Academy of 
Sciences to coordinau· the activities of the mrmber 
countries. The Soviet Union has dominated and con­
trolled the program since it was started. 

~ The most prominent activity of the Inter­
cosmos organization has been the lntercosmos sat­
ellites. However, it has also been involved in other space 
missions such as Prognoz, Oreol, interplanetary flights, 
and manned missions. The Intercosmos satellites have 
traditionally supportr-d basic and applied research in 
three gent·ral areas-solar emissions, ionospheric and 
magnctospheric structure, and cosmic radiation stud­
u·s. Recently they have also been devoted to 
uceanographic/meteorological research. 

,te, The Prognoz satellites study the: efTecL.:; of solar 
activity on interplanetary space and the Earth's magne­
tosphert". Data arc collected on particle radiation, 
gamma rays, X-rays, magnetic fields, and the inter­
actions between the solar wind and the magnetosphere. 
These measurements allow the Soviets to predict the 
effect of solar proton flares on radiation levels in near­
Earth space. The satellites also provide solar flare 
warnings for the Soviet manned space program and 
may help in the dc\'clopment of reliable communica­
tions links and methods for disrupting communications 
during wartime. 

(U) The biosatdlite (BIOSAT) program pro­
,-ides data for use in the study of space biology and 
medicine. Priority in this program appears to fa\'or 
studi1·.s of the biological effect of weightlessness and 
radiation. Thest" studies, performed on small animals as 
well J.S otlu:r pl .. mt and animal material, provide the 
mannr-<l space program with information to support 
long-duration flights. Other investigations on such 
mattns a.s advanced life support components and bio­
logical I h~ li11ns arc also made in this program. 
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~ The Soviet BIOSAT pr m has no known 
direct military mission. Ho er, the spacecraft struc­
ture and man subs s are similar, if not identical, 
to the Soviet~---'-nmanncd photoreconnaissancc 
vehicle. The basic BIOSAT program is equally 
applicable to manned military and manned scientific 
spacecraft. 

(lJ) East European Communist Bloc, French, and 
US scientists have provided experiments for the Soviet 
BIOSAT. The vehicle is often referenced in relation to 
the lntercosmos program of cooperation hetween the 
Soviet Union and East European Communist countries. 

(U) In February 1979, the Soviet near-Earth 
scientific program expanded to include a dedicated 
oceanographic research satellite (OCEAN). The 
OCEAN satellites use a variety of sensors-active and 
passivr-to obtain data related to the ocean. The ulti­
mate purpose is to allow the Soviets to obtain optimum 
ship routing, to increase fisheries' resources and to 
expand the Soviets' climatological data base . 

~ In recent years, the lntercosmos Cr>uncil has 
expanded its membership to include Cuba, Mongolia, 
and Vietnam and has also negotiated bilateral 
cooperative agreements with non-Communist 
countries-France, Sweden, and India. France has 
contributed experiments for several Soviet satellites 
and three French-built satellites have been launched 
by the Soviets. Sweden has provided payload experi­
ments for lntercosmos satellites. The Soviets launched 
two satellites for India and have agreed to launch a 
Swedish-built satellite. 

l.b. Projection Rationale (U) 

~ The Soviets have made a large number of 
statements regarding the future course of their scientific 
space program. These statements indicate the programs 
previously discussed will continue for the next IO years. 

~ The Intercosmos program will rely on thc 
basic AUOS modular spacecraft introduced with Inter­
cosmos 15. They intend to adapt the basic satr-llite to a 
variety of experiments to continue the experimental 
program discussed. 

f.!'j' Intelligence reporting indicates the Soviets 
may be phasing out the Prognoz series in favor of an 
evolutionary derivitive called lntershock. Intc-rshock 
will continue the traditional solar activity studit·s 
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started by Prognoz in addition to investigating the 
structure of the Earth's Bow Shock, shock waves caused 
by the interaction of solar gases with the Earth's magne­
topause. The lntershock satellites are expected to be 
launched into a very eccentric orbit with a period of 
above 100 hours, similar to the orbits used for the 
Prognoz satellites. The first launch of Intershock is 
expected to occur in late 1982, marking the end of the 
Prognoz • series. 

-!9, The current Soviet BIOSAT program is 
expected to continue for the next several years. A joint 
US-USSR experiment involving two, possibly three, 
Rhesus monkeys is scheduled to occur in 1982, with an 
additional flight in 1984 and again in l 986. The experi­
ments will consist of monitoring the animals phys­
iological reactions, with emphasis given to an intensive 
cardiovascular study in an environment of prolonged 
weightlessness. The Soviets are currently having prob­
lems with space allocation and instrumentation of the 
monkeys, which is becoming much more complex then 
originally planned. The Soviets are also soliciting 
experiments from other countries, most noticeably 
Sweden, for future BIOSAT payloads. 

~ As discussed earlier, the Soviets have launched 
Indian built payloads. They are expected to launch 
foreign built spacecraft throughout the projection 
period when such launches fit into the overall national 
goals. 

l.c. Projected Space Program (U) 

~ The Soviets are expected to continue their 
scientific space program at the present level of effort 
throughout the projection period. 

2. Exploratory Systems (U) 

2.a. General (U) 

( U) The Soviet exploratory space systems include 
spacecraft for lunar and planetary space programs. 
These systems have been a highly visible part of the 
Soviet space program since its inception. 

~ The Soviet Union has maintained a lunar 
exploration program since 1958. Much of the data 
collected on early missions was in support of unmanned 
and manned lunar missions. However, a great deal of 
purely scientific data was also obtained. 

~ Soviet lunar exploration has been performed 
by unmanned landers with Earth-return, unmanned 
landers with rover, and orbiter systems. These systems 
are designed to study the lunar environment and are 
used to develop the engineering techniques for future 
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lunar and planetary exploration. Such techniques 
include lunar orbit insertion, lunar orbit maneuvers, 
lunar landing and lift-off, Earth atmospheric reentry 
(using various methods), and capsule recovery. 

(U) Initial Soviet lunar exploration took place 
from December 1958 to April 1960. During this time 
period, the Soviets attempted to launch six probes con­
sisting of both flybys and impactors. Only three of the 
probes were successful, Lunik 3 being the first space­
craft to photograph the backside of the Moon. The ini­
tial launches used the SL-3 launch vehicle and the 
direct-ascent techniques of translunar injection. 

~ Between 1963 and l 968 the Soviets launched 
their second series of lunar exploration probes consis­
ting of I 9 lunar orbiters and landers launched by the 
SL-6. They used the parking orbit technique of trans­
lunar injection and had only six successes (two landers 
and four orbiters) in the 5-year program. 

~ The current series of Soviet lunar explorers arc 
launched by the SL-12. Since November 1967, there 
have been 23 SL-12 lunar launches of which 12 were 
successful-three lander/return, two lander/rover, two 
orbiters, and five Zond circumlunar missions. The 
lander/return, lander/rover, and orbiter systems are 
considered operational and all have similar subsystems, 
configuration, and construction. The Zond circumlunar 
system was originally developed as a test bed for 
manned circumlunar space flights, a mission which is 
believed to since have been cancelled. The Zond reentry 
capsule and reentry experience are applicable to a 
future manned lunar landing system. 

,:,, Soviet planetary exploration began in 1960 
with the attempted launch of two Mars flyby space• 
craft, both of which suffered launch vehicle failures. 
The Soviets launched four more flyby>--all 
successful----<luring the 1962 and I 964 Mars launch 
windows. They did not attempt to launch a Mars probe 
during the l 966 window and began using a new 
orbiter/lander spacecraft during the 1969 launch win­
dow. This spacecraft first operated successfully in 1971. 
During the 1973 Mars launch window, because of 
higher energy requirements, the Soviets launched two 
orbiter and two lander spacecraft separately rather than 
two of the heavier orbiter/lander spacecraft. 

~ Four months after the first Mars launch 
attempt in 1960, the Soviets attempted to launch a 
Venus impactor spacecraft, but the launch vehicle 
failed. They launched a total of seven Venus impactors 
and flybys (all failures) during the 1961, 1962, 1964, 
and 1965 launch windows. The first Venus orbiter/ 
lander was launched m 1965. Two similar 
orbiter/landers were launched during each of the 1967, 
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1969, 1970, and 1972 windows. With the ~L-12 
launched Venus 9 and IO (orbiter/landers) in 1975 and 
Venus 11 and 12 in 1978, the Soviet Union embarked 
upon a new era of Venus exploration making use of 
heavier, more capable spacecraft and entry modules. 

2.b. Projection Rationale (U) 

tie, For the last 7 years, the Soviet lunar and plan­
etary program appears to have been conducted as a 
limited level of effort endeavor with a total of5 missions 
since I January 1975 (Luna 24 and Venus 9-12). It 
appears this lcvrl will increase during the 1980's. 

1"8,-Suviet plans for planeta 
been fair y we ocumen • open 
source reporting. For the last several years the Soviets 
have been involved in a joint development with the 
French for a Venus probe to be launched during the 
1984 launch window. The probe was originally going to 
use a French-developed balloon for exploration of the 
upper reaches of the Venusian atmosphere. Recently, 
the effort has been changed to one where the French are 
supplying experiments for a Venus probe to be released 
from a planetary flyby vehicle. This vehicle will then 
have its trajectory altered to allow it tu flyby Halley's 
Comet in 1986. In addition, the Soviets have spoken of 
a repeat of the Venus 11-12 mission during the Fall 1981 
launch window, and Venus probes during the 1983 and 
1986 launch windows. 

(El ?il5fOR,~) The Soviets appear to have signifi­
cantly reduced the priority of thrir Mars exploration 
program. This may be due in part to the success of the 
US Viking program, or to a decision to concentrate on 
Venus and divert surplus manpower to otht'r programs. 

(e HeFOh. i) The Soviets appear to have no 
plans in the near term to explore Mercury or the outer 
planets. They have stated they currently have no capa­
bility to perform these missions and have cited their 
inability to navigate as the reason. Western European 
sources suggest the Soviets may have booster con­
straints. The Soviets have at times proposed to concede 
Mercury, hrlars, and the outer planets to the US while 
they, alone. concentrate on Venus. 

(b)(3) 10 USC 424 

~ 

L ______________ ~thf:' Soviets may 
be planning to conduct missions to the outer planets 
sometime in the mid term. 
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L------_J Also the development of the SL-W 
could support very large and sophisticated planetary 
probes and overcome the apparent booster limitations 
discussed earlier. 

"t'lj(b)(3) 10 usc 424 l,,nmrn,b) The 

Soviets arc also constructing a network of four large, 
64-m and 70-m dishes throughout the Soviet Union. 
(See Figure 32.) These very large dishes will signifi­
cantly improve the Soviet capabilitv to su rt lane­
tary and lunar missions. They 

L---~~------,,J will enable the Soviets to 
increase the data rate from their planetary probes. This 
increased data rate is a prerequisite for the sophis­
ticated missions discussed above. The entire four dish 
network should be operational in 1985, allowing the 
Soviets tu support these more sophisticated missions in 
the mid term. 

~ It appears the Soviets will launch four to six 
V cnus probes in the 1981-1984 period. After 1985, the 
Soviets will probably increase the scope of their plane­
tary exploration program to include missions to Jupiter 
and the other large planets. They will continue to 
launch probes to the nearby planets with the emphasis 
on the exploration of Venus. 

te',' There have been a number of open source and 
unofficial Soviet pronouncements about a new lunar 
program beginning in the first half of the I 980's. Poten­
tial missions under this program include lunar polar 
orbiters, sampler/return missions to the far side of the 
moon, and advanced lunar rovers. 

~ The Soviels have admitted they arc working 
on a polar lunar orbiter mission. Information is not 
sufficient at this time to define the vehicle's scientific 
payload. It appears the Soviets are also considering a 
lunar lander/return mission. The timing of the 
lander/return mission may in part depend upon the 
success of the Soviet lunar orbiter mission(s). There arc 
additional data to indicate the Soviets arc currentlv 
interested in the Van de Graaffregion of the moon (2i0 

S/172° E). Finally, advanced lunar rovers are under 
consideration and have been modeled and discussed. 
There has been no firm indication as to exact timing 
and whether the rover mission will operate on the near 
or far side of the moon. (Far side operation would 
require a lunar orbiting relay satellite for successful 
operation.) All told it appears the Soviets will probably 
have from 5-7 lunar missions in the near term. v\'hile no 
firm correlation can be made, this new lunar program 
may be part of a largr-r program aimed at a manned 
lunar mission by the end of the 1980's. 
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Fig. 32 (U) Large Antenna Network 

~ Although recent Soviet statements seem to 
rule out any manned lunar activity, upon careful exam­
ination the statements appear to be hedged with respect 
to time. They leave open the option of a manned lunar 
program toward the end of the l980's, and are consis­
tent with the information discussed above. 

~) In summary, it appears the Soviets will have 
an increase in their lunar exploration activity in the 
near term. This activity may presage a manned lunar 
program in the late l980's. 

2.c. Projected Space Program (U} 

~ The Soviet exploratory space program will 
continue for the- OC'Xt 10 years. The level of effort (mea­
sured by numbe-r of launches) will increase over that 
observed from 1975-1981. This is because the Soviets 
are cxpc..:tcd to t·mbark upon their "new lunar pro• 
gram." This program is expected to account for five to 
seven launches in the next 5 or 6 years. In addition, the 
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Soviets will maintain their planetary program at abo:.it 
the same level as evidenced in the past (ont" nr two 
launches in each planetary la~nch window). The focus 
of the planetary program will be Venus, with the 
Soviets launching probes in the 1981, 1983, 1984, and 
1986 launch windows. Additional missions-most likely 
to Jupiter-are possible in the mid term. 

-+e, A detailed assessment of Soviet exploratory 
missions beyond the near term is difficult to make. The 
number and experimental objectives of thr spacecraft 
are probably not well defined even for the Soviets. The 
one exception to this may be a manned lunar mission. 
The Soviets appear to have left themselves the option of 
manned lunar missions toward the end of the l 980's. As 
currently envisioned, such missions would rrq uirc ll1e 
Soviets to develop a SLV equivalent to thr US Saturn 
V vehicle. The Soviets have such a vehicle under dn:d­
opment and it should be available to support late 1980's 
lunar missions. 
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(U) ENGINES AVAILABLE FOR SPACE LAUNCH SYSTEMS 

APPLICATION 

Booster 

l(b)(l);l.4 (c) I 

DEVELOPMENT 
SITE 

Uppe, Stag, ~ ~ ~ 

PROPELLANTS 

N20Jmonomethyl 
hydrazine (MMH) 

LOX/hydrocarbon 

NiOJ,.lMH 

N10JMMH 

N 10JMMH 

LOX/hydrocarbon 

N,OJM~IH 

LOX/hydrocarbon 

N 20J~IMH 

~lOJ~1MH 

LOX/LH, 

THRUST 
SPECIFIC IMPULSE' 

(kN)' (Tl 
4,500 2,700 

4,500 2,780 

900 2,700 

650 2,700 

220 3,215 

220 3,3IO 

220 3,160 

220 3,250 

450 3.250 

150 3,220 

165 4,210 

1(U} One. engine dr:vdopmcnt, either propellant combination possible. 
2(L1) Booster thrust and specific impulse al sea levd, upper stage at vacuum. l(b)(3) 10 USC 4241 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

.JflCftf! fh I .tif PEL 

~ As discussed in Section VII, the Soviets have 
announced an extensive geostationary COMSAT pro­
gram. \Vhile the Soviets are not expected to launch all 
the satellites they have announced, they are expected to 
hav<' a network of 12-15 active COMSATs by the end 
of the decade. To support this requirement the Soviets 
could use their only currently geostationary capabie 
launch vehicle, the SL-12, but this is considered 
unlikely because of the availability of the vehicle. The 
historical usage patterns indicate from five to eight 
SL-12's and SL-l3's (the three-stage version of the 
SL-12) are produced and used each year. To support a 
12-satellite COMSAT network (with a 2-year mean 
time between failure for any given satellite) and allow 
for contingencies requires the entire yearly production 
run. This would leave no vehicles available to support 
other programs using the SL-I 2/ SL-I 3 launch vehicle 
(geostationary METSAT program, the lunar and plan­
etary p-----m anrl the sn.ace station program). 

(b)(3) 10 USC 424 

• 

• 

,te,, At present the data available on the SL-Y are 
insufficient to accurately define its configuration, char­
acterisucs, and capabilities. Initial estimates of the 
SL-Y's prrformance can be gleaned from the photogra­
phy of the launch site, observed propulsion devel­
opment programs and perceived Soviet launch vehicle 
requirements. The Soviets appear to have a require­
ment for a launch vehicle capable of placing between 
10,000 and 12,000 kg into low-Earth orbit-a capability 
midway bctwcrn thr- SL-4 and SL-13. 

'('S' ni, --..&--<) At one~~~-~-
time, constructioti , • • °' "' -' 0

"'' -11 nro-(b)(l);l.4 (c) 
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~ facility, I -
L___J was thought to be related to an increase m 
SL-12/SL-13 production. While this still could be the 
case, the validity of this premise is in question. The • 
large facility has been externally complete for almost 

&E0RET Page 97 is withheld in full and not 
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SECTION XIII 

LAUNCH VEHICLES (U) 

I. General (U) 

~ Of the 14 space launch systems successfully 
flown by the Soviets, at least l l have used stages from 
ballistic missiles. 

f.l') The SL-1/SL-2, SL-3, SL-4, SL-5, SL-6, and 
SL-10 are Soviet launch vehicles based upon the SS-6 
ICBM. The SL-1/SL-2 launched the first artificial 
Earth satellite, Sputnik I. The SL-3. SL-4, and SL-6 
(the active derivatives of this first satellite launcher) 
account for the majority of Soviet space launch 
attempts. The SL-3 and SL-4 are the Soviets' only man­
rated launch vehicles. 

~The SL-7 was developed from the SS-4 
MRBM and was used by the Soviets to launch small 
payloads (less than 500 kg) into low-Earth orbit. 
During the mid-1970's, SL-7 usage sharply declined as 
the payloads supported by this vehicle were transferred 
to the more versatile SL-8. The SL-7 is no longer an 
active launch system, 

i') The SL-8 uses the SS-5 IRBM as a first stage 
with a restartable second stage. The vehicle is used by 
the Soviets to supJX>rt a variety of military and scientific 
payloads. After the SS-6 based launch vehicles, the 
SL-8 is the work horse of the Soviet space program. 

~ The SL-I I and the SL-14 were developed from 
the SS-9 ICBM for use as SLVs. The SL-I I has been 
traditionally used to launch payloads associated with 
the PVO-ASAT, RORSAT, and EORSAT. The 
SL-14 is the SS-9 with a restartable third stage. The 
Soviets have demonstrated a number of different orbital 
profiles using the restart capability of the third stage. 
To date, no definitive payload/programmatic associ­
ations have been made for the vehicle. 

~) The inactive SL-9 and its active four- and 
three-stage vrrsions, the SL-12 and SL-13, respectively 1 

have been used by the Soviets to launch large payloads 
into space. The SL-12 is the only Soviet launch vehicle 
the Soviets have used for placing payloads into geosta­
tionary orbit. 

(8 He-3POR!lf \ flHH'fEL) During the 1960's ahd 
J 970's, the Soviets attempted to develop a vehicle with 
a payload capability roughly equivalent to that of the 
LTS S.uurn \' ( 15 rbit . This 

vehick w1.ts knownL.--,---=-"'----,--,-=~~.J 
as the 'IT-OS or SL-X an t e So\"iets as l lA52. This 

(b)(1 );1.4 (c) 
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development program resulted in three failures in 
three launch attempts (in 1969, 1971, and 1972); the 
vehicle was observed erected on the pad in 1974, 
although no launch was attempted. For several years, 
there has been little a arent activit on this s stem. 

(U) Figure 33 shows scale 
rent Soviet launch vehicles. 

2. Projection Rationale (U) 

drawings of the cur-

(b)(l);l.4 (c) 

~ During the near and mid terms the Soviets will 
rely exclusively on traditional, vertically launched, 
expt"ndable launch vehicles to place payloads into 
space. This situation is expected to continue well into 
the far term. 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

,fi1 The vehicle to be launched from Site W, arbi-
trarily designated the SL-W will be the successor to the 
ill-fated TI-05. Recente-c-~~--,-• a revea t c (b) 
Soviets cancelled the TI-05 (known to the Soviets as (1);1.4 
l lA52 or I IF94) in the spring of 1974. These data also (c) 
indicate the Soviets did not abandon the requirement 
that spurred the development of the Tl'-05--a manned ~--~ 

S!CPlr!'f 
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Fig. 33 (U) Soviet Space Launch Vehicles 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

lunar landing using a 150,000-kg navload in Earth orbit 
for the lunar iniection sta'"n". I 

(b )(I) 1.4( c );(b )(3) 50 USC 3024(i);(b )(3) P .L 86-36 

~-----------JI By 1977 the design work on this new 
vehicle was well underway. The new vehicle will report­
edly use liquid oxygen as the oxidizer in its three stages, 
and the third stage will use a high-energy propellant as 
the fuel-reportedly slush hydrogen, a mixture ofliquid 
and solid hydrogen. 

(b)(3) 10 USC 424;1.4 (c) 92 
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(b)(l);l.4 (c) 

6 years a there has been no increase in the SL-I 2/ 
SL-13 launc rate. 

, t 1S 

suggests the SL-12/13 production rate may not be 
appreciably increased to support the needs of the geo­
stationary COMSAT program. 

(b)(l);l.4 (c) 

PAYLOAD TO 185 km 
CIRCULAR ORBIT (kg) 

xlo3 

20 

15 

10 

5 

0 
SL-8 

HD A81-o54 

1111 ESTIMATED 

SL-11 SL-14 SL-3 

I (b)(l);l.4 (c) 

Ian examination 
~---------------" of the Soviets' current family of launch vehicles indi-

cates an apparent gap in capability between the 
SL-4/SL-6 and the SL-13/ SL-12. A launch vehicle with 
10,000-12,000 kg to low-Earth orbit would fill this gap. 
This is illustrated in Figure 38. Such a vehicle, given 
engine restart capability, could fill the geostationary 

SL-4 SL-6 SL-Y SL-13 

LAUNCH VEHICLE 

*IU) NOT USED TO LOW ORBIT MISSIONS 

Fig. 38 (U) Launch Vehicle Capability 
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COMSAT requirement of placing about l,500 kg into 
geostationary orbit. 

~ Also, the Soviets' modular space station could 
use a capability midway between the SL-4 and SL-13. 
Such a capability could be used by the Soviets to ferry 
independent modules to a main station for limited 
duration missions. Also, there are current payloads 
that could be laljllClll:<Lllll--"--.lcl b!.l!Wcli:..lll./!Ll<l!.-1K!!lS.ttl,., 

a loads 

re a o t e m u ar station 
(b)(l);(b)(3) 10 USC 424;1.4 (c) 

L_ _________________ _j99 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

(b)(l);l.4 (c) 

't8') The SL-Y design is very indeterminate at this 
time. Design options are such that the payload of thr. 
SL-Y could range from 10,000 to 20,000 kg to !cw-Earth 
orbit or perhaps greater. The pace of construction at 
Site Y suggests a first flight for the SL-Y sometime in 
the 1984-1985 period. 
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(b)(l);(b)(3) 10 USC 424;1.4 (c) 

~ An obvious need for the Soviets, given their 
high annual launch rates, would be a reusable launch 
system capability. Soviet open source statements and 
limited intelligence data seem to indicate the Soviets 
recognize the advantages of a reusable launch system 
capability, and the Soviets also recognize the problems 
associated ,vith such a development. The Soviet con­
cept of a reusable launch system is one of complete 
reuse, horizontal takeoff and landing, using advanced 
propubion and cooling technology. The Soviets state 
their c0Jnccpt of a reusable launch system will not come 
into being until the late-1990's, 

3. Projected Space Program (U) 

f.') The Soviets will rely upon their current family 
of expendable launch vehicles for the next IO years. 

(b)(l);(b)(3) 10 USC 424;(b)(3) 50 USC 3024(i);l.4 (c) 

IOI 

They are expected to supplement these vehicles with 
two new launch vehicles (several versions of these two 
vehicles are possible). These new vehicles are arbi­
trarily designated the SL-Wand SL-Y. 

't6t The SL-W is the successor to the Soviets aban­
doned TT-05 launch vehicle. It will use most of the 
same support facilities built for the TT •05, and is 
expected to have the same order of magnitude payload 
capability (150,000 kg or more) to low-Earth orbit. .First 
flight of the SL-W is expected during the 1984-1986 
period. 

~ The second new launch vehicle) SL-Y1 is 
expected to have its first flight also around the 
1984-1986 period. The capability of the SL-Y is not well 
understood, at this time. There is a perceived need in 
the 10,000-12,000 kg range, but propulsion (and possi­
ble propellant) options would give a vehicle in the 
20,000-kg class. The best estimate ofSL-Y capability is 
10,000-20,000 kg into low-Earth, although payloads in 
excess of 20,000 kg are possible. 

(b)(l);(b)(3) 10 USC 424;1.4 (c) 

-fij, The Soviets are not expected to have an analog 
to the US space shuttle in the next 10 years. 
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(U) This section presents the highlights of the 
10-year projections developed in the previous sections 
of this study. The information developed in the study 
is presented in a short summary form where the 
expected activity in each system area is discussed, and 
in tabular form where operating regimes, launch rates, 

use nuclear weapons for negation of a limited number of 
high-altitude satellites. 

3. Reconnaissance Systems (U) 

and phase-in/phase-out of systems are depicted~--------' 

1. Offensive Weapons (U) 
(b)(l);l.4 (c) 

~) The Soviets are expected 
cove missions throu hout 

The recent flight of 

(b) 
(!); I .4 
(c) 

t8' The Soviets are expected to remove the FOBS 
(SS-9 Mod 3) from their inventory. A MOBS for the 
delivery of nuclear warheads is not expected to be 
developed. 

however, may signal the Soviets' intent to develo 
new eneration of Ion er life spacecraft 

L=-T'a:::;::---~-.f vailable data a~,e~in_s_u'ffi",-c+-i ==='--_\ 

o establish a trend. 

(b)(l);l.4 (c) 
2. ASAT (U) 

~ The Soviets will likely retain the SL-I I 
launched satellite interceptor throughout the period of 
this projection. They will undoubtedly make evo­
lutionary improvements in their ASAT to ensure its 

ffi ctiveness a ainst a variety of US targets 
(b)(1);Sec. 1.4(c) 

(3-f~bfi'OltH-h fHffflEL) Analysis of the Soviet 
laser program indicates a possible early application ofa 
laser as a weapon would be in an ASA T system. How­
ever, it is not clear at this time what the Soviets first 

will be like. 

~ Neither version of the current SL-ll inter­
ceptor can intercept targets above approximately 5,000 
km. If the Soviets perceive a requirement to intercept 
these high-altitude targets they must develop a new 
capability. The Soviets could take advantage of the net­
work arrangement of high-altitude ta·rgets and develop 
a high-altitude interceptor with a multishot capability. 
They could develop a multishot intercepter based upon 
a laser similar to the moderate power system discussed 
above, or they could develop a more conventional tech• 
nology system. Both ha\'e their strengths and weak­
nesses and it is not dear whether they will pursue either 
option. In addition, there is a low probability option to 

103 

fe) Current Soviet film recovery capabilities do 
not provide decision makers with imagery data any 
sooner than 48 hours from the last image. For battldidd 
management functions, this situation will likely become 
untenable. A significant increase in photon·con­
naissance spacecraft utility is realized for these missions 
if Lhe ima c data can be returned in a more timelv 
manner. 

(b) 
(!); I .4 
(c) 

'-----.~,.....J the need for a crisis monitoring system 
strongly imply the Soviets are striving toward more 
timely retrieval of imagery data; the question that 
remains is how will they meet this requiremc•n~t.~~-~ 

(b)(l):1.4 (c) 

~ There are two options o,p,,n.JruJ!<i-Si)Vletscllii~ 
first would be the adaption ofth 
achieve a near real-time, sto'"r;;;e=u::m=p

0
photorecon­

naissance capability. The Soviets could develop such an 
operational capability sometime in the near term, An 
alternative option is the development of a real-time 
ima 'n s stem. 

e 
ep oyment o area -ume imagery sys em w1 no occur 

before the far term. 

(b) 
(I); I. 
4 (c) 
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"' 
ts, The Soviets arc expected to 

~-_,_'-'---f--...,_~and Earth resources 
ut the next JO years. 

continue the 
photographic 

(b)(l):1.4 (c) 

~T is unclear. It was 
thought th -~~---c--' and nuclear power supply 
would be the Cosmos 954 incident. 

However,'-----~-~---~=~~dn.o major 
changes appear to have been made. The RORSAT is 
exnPcted to remain unchanged but may be modified 

l(b)(l);l.4 (c) I 
~-------------', ,'-----' 

"t8t The EORSAT is assessed to have reached 
IOC. The Soviets are expected to keep the satellite 
relatively unchanged for the next 10 years. However) 
they may adopt a network arrangement or modify the 
frequency coverage to ensure coverage of targets of 
interest. (b)(l);l.4 (c) 

~ The Soviets' collectio of ELINT data from 
sateHites will continue througho the period 
study. In the near term, the ELIN nd ELIN 
be used to collect this data. Toward the end ofth near 
term, or in the mid term, the Soviets are expe ted to 
introduce a new ELINT system, the follow-on LINT, 

c(~b~)-~;·, h anded frequency coverage to rep ace the 
(!);! ELI and ELIN acecraft. (b)(l);l.4 (c) 

4 (c) S "11 S (U (b)(l);!.4 
• 4. urve1 ance ystems ) ~(~c )~--~ 

~ The launch detection satellite network is 
expected to reach IOC in the next few years. Over the 
next IO years, the Soviets are expected to make evolu­
tionary improvements to the satellite and to achieve a 
hemispheric (or near hemispheric) field of view. 

(b)(l);l.4 (c) 
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~) \\'bile the Soviets are undoubtedly interested 
in developing a spacebome capability for the detection 
and tracking of high value aircraft (A WACS, airborne 
command posts, and cruise missile carrier aircraft), 
they will probably not fly such a space system during 
the next IO years. 

5. Communications Systems (U) 

-t@') The Soviet Union has developed a diverse 
COMSAT program and has deployed COMSATs into 
low-Earth, highly elliptical, and geostationary orbits. 

• 

~) The Soviets are expected to retain the (b) 
Molynia 1 and Molniya 3 satellite systems in then r (1);1. 
term. The Molniya I may be transitioning 4 ( c) 

1- Ito a backup system as t'"h-e~M~o~ln~i-y-a~ 
3 and the geostationary satellites assume more of the 
relay load. As such, the Molniya l may be phased our 
in the mid term. The Molniya 3 will be retained through 
the mid term. 

~ The Soviets will not achieve their announced 
schedule for future geostationary COMSATs 
(Statsionar 6-15, Statsionar T-2, Volna 1-7, Gals 1-4, 
Luch 1-4, and Luch P 1-4). They will probably stretch 
out the launch schedule and may plac«"'.' multiple trans­
ponders on some spacecraft. The exact correspondence 
between satellites, subpoints, and frequencies is uncer­
tain at this time, but the Soviets will probably achievl;"' 
the frequency and subpoint capability cited in the 
announcements. 

(3-NdfORN) 
altitude store/dum 

(b)(l);l.4 (c) 

(U) The amateur radio satellites-Radio-are 
expt"cted to have a sporadic launch rate through the 
projection period. 

~ If the Soviets choose to develop a real-time 
imagery system, they will require a data relay satellite 
to support the imagery satellite(s). The data relay sat• 
ellite is an extension of the current COMSAT tech­
nology; as such, it should pose little technical difficulty 
to the Soviets to develop the data relay satellite. The 
satellite will only appear, however, when the Soviets are 
ready to operate their real-time imagery satellite. 

6. Meteorological Systems (U) 

~ The Soviets are working towards, and will 
probably attain, a three-tier METSAT network made 

• 

• 
SEeRET 



• 
Sl!CFU!T DST-1400S-022-82 

30 July 1982 

up of manned, Meteor, and high-altitude spacecraft. 
Evolutionary changes will be made to the Meteor sat­
ellites as requjred. The high-altitude tier will initially be 
a single GOMS launchffi at the end of the near term. By 
1990 this capability will probably be extended to pro­
vide Eurasian synoptic coverage. This synoptic capabil­
ity may be supplemented by satellites in ~folniya-type 
orbits to provide a coverage of latitudes above 65° N. 

7. Navigational aod Geodetic Systems (U) 
r-'-~------
(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

exploitation of modular and "permanent" low-orbiting 
manned space stations. 

iS, To support these stations, the Soviets will use 
a variety of support spacecraft. The principal spacecraft 
will be the Soyuz T and Progress. The Soviets will begin 
testing of a RSS to support the space station crew ferry 
mission and will carry from three to five cosmonauts. 
The RSS appears to be part of a long-term program 
aimed at the development of a completely reusable 
space system, (see Section XV), and as such will not 
replace the Soyuz T /Progress spacecraft. 

~ The Soviets are expected to maintain their 
planetary program at approximately the same level 
( one or two launches in each planetary launch win-

=~="'-.J""'llil"iilitary us dow) with emphasis on Venus and additional missions 
------\=-~=------_Jthrough ,~cJpJ1r'co~ici'ic:ttJC10J1n~imiiilC:::~~~ (probably Jupiter) possible. The Soviets "new lunar 

(b)(l);l.4 (c) program" is expected to start soon. This program is 
(b)(l);l.4 (c) 1'S'7 Doppler NAVSAT cannot provide expected to account for five to seven launches in the 
~----~ navigational fixes to rapidly moving users (i.'e~.,~a~ir~---~next five or six years with the opLion of manned lunar 

• 

(b)(l);l.4 (c) 

• 

craft). Further, an examination of battlefield utility missions toward the end of the l980's. Such a mission 
indicates that if a means were available to provide would require the Soviets to develop an SLV equivalent 
three-dimensional position to 50 m, or better, a signifi- to the US Saturn V vehicle. The Soviets have such a 
cant increase in the effectiveness of aircraft delivered vehicle under development, and it should be available 
ordnance is realized. A Soviet analog of NAVSTAR/ to support late I980's lunar missions. 
GPS would satisfy both the aircraft navigation and 
weapons delivery requirements. The Soviets have 
requested a 30-MHz band between 1580 and 
1610 MHz for a NAVSAT system they have described 
as a NA VST AR analog. The Soviets are expected to 
have an operational three--dimensional navigational 
capability by the end of the mid term. 

-f'S') The Soviets will maintain their satellite geo­
desy program Lhroughout the projection period to allow 
them to maintain their worldwide geodetic datum. 
V\,'hecher a dedicated GEOSAT will be used or whether 
geodetic experiments will be carried on other satellites 
will be determined by short•term requirements. 

8. Calibration Systems (U) 

~ome form of calibration satellites are expe 
intained throu hout the ro·ection eriod. 

9. Manned and Scientific Space Systems (U) 

1'9r The Soviet manned space program will con­
tinue at approximately the same level of effort through­
out the projection period. The overall emphasis of the 
program will continue to be in the development and 
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10. Launch Vehicles (U) 

~ The current family of Soviet launch vehicles 
will remain in use throughout the projection period. 
The Soviets are expected to supplement these vehicles 
with two new classes of launch vehicle, the SL-\V and 
SL-Y, during the 1984-1986 period. 

~ The SL-Wis assessed to be a Saturn V-class 
launch vehicle capable of placing 150,000 kg or mo:-e 
into low-Earth orbit. The SL·Y is a smaller vehicle. The 
best estimate ofSL-Y capability is l 0,000-20,000 kg into 
low-Earth, although payloads in excess of20,000 kg arc 
possible. 

~) Current indications are that the Soviets will 
not have a reusable launch system analogous to the US 
space shuttle during this projection period. 

(U) The projections in this study are summarized 
in Tables XXII through XXV. Table XXII is a com­
pilation of expected launch rates for the payloads 
discussed in this study. Table XXIII associates these 
payloads with launch vehicles. Table XXIV is a 
projection of launch vehicle utilization. Figure 40 
presents the projections of this study in graphical form. 
Finally, Table XXV discusses the orbital network for 
these systems. 

Pgs. 106-107 are 
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TABLEXXJV 

(U) LAUNCH VEHICLE UTILIZATION 

1980 1981 198! 1983 1984 1985 1986 1987 

SL-3 6 6 7 9 8 JO 10 IO 

SL-4 46 42 45 47 49 47 49 46 

SL-6 12 14 9 12 ll 12 12 13 

SL-8 16 18 20 21 19 18 17 18 
SL-11 4 8 6 6 6 6 6 6 

SL-12 5 6 6 6 8 7 6 6 

SL-13 0 1 2 l 0 I 2 I 

SL-14 1 5 2 2 3 2 3 2 

SL-W - - - - - 1 1 I 

SL-Y - - - - - I 2 4 

TOTAL 90 JOO 97 104 104 105 108 107 

(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 
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1988 1989 

9 10 

49 45 

12 13 

18 19 
6 6 

7 6 

2 2 

3 2 

1 3 

6 7 

113 113 
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1990 1991 

9 9 

47 48 

12 12 

18 18 
6 6 

7 7 

2 2 

3 3 

3 2 

7 II 

ll4 ll8 
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SECTION XV 

FORECAST OPTIONS FOR THE TWENTY-YEAR PERIOD (U) 

1. Introduction (U) 

(U) This section addresses certain high-payoff 
options the Soviets may choose to implement in the 
period beyond the 10-year projection developed earlier 
in this study. The forecast presented in this section is 
not all inclusive, but rather highlights those areas 
which, if the Soviets choose to incorporate them into a 
space system, offer a high payoff or demonstrate a sig­
nificant technology advancement. However, the judg­
ment of what constitutes a high payoff or significant 
technology advancement tends to be quite subjective. 

(U) In general most of the information presented 
in this section has been developed from two major types 
of information: currently ongoing technology 
development/acquisition programs, and Soviet advo­
cacy statements regarding their long-term goals for 
their space program. 

(U) Both types of information are subject to some 
degree of subjectivity, in both the acquisition and the 
analysis of the relevant intelligence information and in 
translating that information into the proper time and 
place to predict its application in a system and the 
timing uf that system. 

2. Projected Twenty-Year Options (U) 

~ From the technology and advocacy data bases, 
it appears the most visible and perhaps important areas 
of progress in the Soviet space program in the far term 
revolve around the development and potential use of 
orbital directed energy weapons, collection of informa­
tion using Earth-orbital platforms, the transfer of infor­
mation using Earth-orbiting satellites as a link in the 
transfer process, and the continuing exploitation of 
space by manned spacecraft. 

+e, As was discussed in Section IV, a likely out­
come of the Soviets' extensive laser and other directed 
energy technology programs is the develonment of an 
~-i.::~·1 V • " • ,. • .a.-<~ '\ 'T' •• " , I 

~ The arming effort would involve the testing of 
a laser ASA T in a variety of operational profiles and at 
the limits of its design envelope. The Soviets would be 
expected to refine their l 9801s procotype by matching 
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the laser with its acquisition1 pointing and tracking sys­
tems (i.e., the power level of the laser would be such 
that the lethal range would be about at the limiting 
range of these systems). 

t8") They may also attempt to use other types of 
directed energy devices in an ASA T role. Ths most 
obvious would be a particle beam weapon (PBW). The 
most feasible type of PBW that could be used in an 
ASAT role in space is a neutral beam weapon. Charged 
particle beams may propagate in the atmosphere, but 
they cannot propagate over long distances in space 
since a charged beam would rapidly spread; thus 
becoming diffused and ineffective over relatively short 
distances. Neutral beams in the atmosphere would 
rapidly become ionized and propagate for only short 
distances; however, in space they should propagate for 
very long distances with little beam spread. 
(b)(l);l.4 (c) 

18') Finally, the extension of directed energy tech­
nology from ASAT to ballistic missile defense (BMD) is 
an option the Soviets may choose to investigate in the 
late I 990's. In the BMD role an orbital platform with a 
directed energy weapon uses the weapon to damage a 
ballistic missile and/or its payload during or just after 
the boost phase of its flight-prior to the separation of 
the missile's RVs. The BMD problem is not a trivial one 
because it places extensive demands on the acquisition, 
pointing, and tracking systems of the directed energy 
weapon. Because of the geographic diversity (and 
uncertainty) of ballistic missile launch points, large 
numbers of satellite weapons platforms would be 
required to ensure the proper geometry to effect missile 
kill. Furthermore, the vulnerability of the missile boost­
ers is not known. All this implies that the most the 
Soviets could be expected to do by the year 2000 would 
be to conduct limited proof-of-concept experiments 
using a spaceborne directed energy weapon to illu­
minate and perhaps destroy a missile booster during its 
flyout, in a carefully controlled geometry. 

~) The Soviets collection and exploitation of in­
formation obtained from Earth-orbiting platforms is 

6E6AET 
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expected to expand greatly in the 1990's. Throughout 
most of the 1980's (as is the case today) the Soviets are 
expected to continue to rely upon the use of analog 
devices to collect and then exploit information from 
Earth orbit for political, economic, and military pur­
poses. By the 1990's the Soviets are expected to begin to 
extensively apply digital techniques to their spacecraft. 

(b)(l);l.4 (c) 

(b)(l);l.4 (c) 

the Soviets could also choose to develop active radar 
sensors for a variety of missions. The Soviets could 
develop an imaging radar system to supplement their 
photoreconnaissance satellites with a day/night all­
weather capability. In addition they could develop non­
imaging radar systems to aid real•time reconnaissance 
and surveillance of shipping (much like the RORSAT) 
and aircraft. In the radar area the sensor is not the 
driving technology. The critical technologies involve 
the Soviets' ability to process and/or transmit large 
amounts of data (hundreds to thousands of megabits 
per second). 

~ The current trend in Soviet COMSATs and 
systems is toward higher frequencies, bandwidths, and 
data rates. There has been reporting on Soviet in­
tentions to develop satellite-to-satellite links at fre­
quencies capable of supporting hundreds of megabits 
per second. All this seems to indicate the Soviets are 
moving toward a capability to transfer large amounts 
of data through satellite links. Exact attainment of this 
capability is uncertain as it appears to be constrained 
both by technology and other systems requiring a 
capacity to transfer large amounts of data. It is appar­
ent that increased utilization of space and the 
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translation from analog to digital information with the 
degree of detail demanded in high-resolution visual and 
IR imagery and radar (imaging and nonimaging) 
missions will force the Soviets to develop a 100-1,000 
Mbs relay capability. 

-f!;,) The final option open to the Soviets ( and one 
they appear to be pursuing) involves the continued 
exploitation of the role of man in space. As envisioned, 
this would require two principal components, a space 
transportation capability and a large space station for 
use as a staging or logistical base. 

~) As discussed in Section XI, the Soviets have 
an ongoing program to develop a reusable spacecraft 
launched by an expendable booster. The spacecraft 
would perform its mission and be recovered horizon­
tally on a runway at Tyuratam. This program, although 
it will be heralded by the Soviets as a counterpart to 
the US Space Shuttle, is not aimed at analogous 
performance. Instead it is believed to be part of a much 
larger scale effort aimed at the development of a true 
space transportation capability. 

(8 N0~5IUtJ Authoritative Soviets have openly 
discussed their concept. They have described a two­
stage vehicle that is completely reusable, would takeoff 
and land like an airplane, and would use combined 
cycle propulsion to minimize the amount of propellant 
carried. This vehicle, in fact, would not be like the US 
Space Shuttle, a single system to satisfy a wide spec­
trum of needs, but would probably encompass several 
versions, each optimized for a limited mission. The 
development of the vehicle is also characterized by the 
Soviets as an extensive undertaking, both from a tech­
nical and capital investment perspective. Such a Soviet 
program is a long-term effort starting with the collection 
of extensive theoretical data, experimental hardware 
studies, component and subsystem development, and 
finally system integration and test. 

(U) An examination of the technology base 
reveals the Soviets are following this pattern. The 
Soviets are conducting extensive experimental pro­
grams in propulsion and aerodynamics. 

(U) A Soviet space transportation system will use 
air-breathing propulsion for the first stage of a reusable 
booster. The initial application of air-breathing engines 
will be made using a combined cycle system acceler­
ating up to Mach 4-6. The Soviets have stated there 
are three candidate engines being investigated; the 
turboramjet, turborocket, and rocket-ramjet. The 
combined cycle engines have wide operating h-fach 
numbers and altitudes and can all produce thrust at 
zero velocity. 
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combined cycle engines have wide operating tyfach 
numbers and allitudes and can all produce thrust at 
zero velocity. 

(U) Extensive component development is being 
carried out that would be applicable to all three 
engines. From the status of the component research, 
whichever engine the Soviets finally choose could be 
ready for development testing in the 1980's, using 
hydrocarbon fuels. The use of cryogenic fuels is 
expected in the l 990's. 

(S-hNIN IEL) The Soviets have investigated a 
number of different aerodynamics aspects related to a 
completely reusable space system. Some of the earliest 
work in this area dealt with lifting bodies. Figure 41 is 
an illustration of some of the designs investigated by the 
Soviets. Most of the work investigated heat transfer at 
angles of attack and speeds encountered in the late 
phases orEarth atmosphere reentry (higher Mach num­
bers could not be simulated in ground facilities). This 
work tninsitioned to the lifting body vehicle mentioned 
in Section XI where the Soviets appear to be verifying 
low-speed handling characteristics of the lifting body 
vehicle. The reusable spacecraft is the next phase of the 
effort. This vehicle will give the Soviets the opportunity 
to investigate the high speed, reentry aerodynamics and 
thermodynamics they cannot simulate on the ground. 
All this work would point to a completely reusable 
spacecraft when mated to a "booster" vehicle. 

(U) Soviet investigations of wavcridcr shapes are 
consistent with the stated Soviet preference for a two­
stage vehicle. Figure 42 shows some of the shapes 
investigated by the Soviets) and a potential way of mar­
rying booster and spacecraft configurations. Soviet 
research in waveriders has progressed from the abstract 
to the more detailed. Until about 1970, the Soviet 
waverider research consisted primarily of parametric 
trade-off studies with the objective of determining opti­
mum geometric configurations. After 1970, Soviet liter­
ature indicated the research was concentrating on a few 
optimum design shapes--relatively high aspect ratio, 
large V-angk wing configurations. Since 1975, the 
research has been primarily on the effects of off-design 
flight conditions and the development of optimum flight 
condition curves. These activities suggest a long-term 
goal. 
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~ From the status and pace of this research, it 
appears the Soviets will introduce a completely 
reusable, space transportation system in the late l980's 
or early in the next century. 

'tS, The Soviets have acknowledged a need for a 
capability to place large bulky payloads of 250,000 kg 
or more into Earth orbit. The approach to this require­
ment will most likely be to develop a large expendable, 
heavy-lift vehicle-possibly a follow-on to the SL-W. 
The heavy-lift vehicle will probably be cost competitive 
with the Soviets space transportation system discussed 
above by taking advantage of economics of scale. It 
would take a number of space shuttle or current 
expendable vehicle launches to place an equivalent pay­
load in orbit as one heavy-lift vehicle. 

fe,> The development of this heavy lift vehicle 
would be a massive undertaking and would not be 
attempted until the SL-W is operational. 

1'8') This ability to place payloads routinely into 
Earth orbit with a minimum of recurrent costs repre­
sents an important milestone in the utilization of space, 
in general, and specifically in military uses of space. As 
discussed in Section XI the overt goal of the Soviet 
space program has been the exploitation of near-Earth 
space through manned space stations. As these stations 
become more complex and the missions they support 
more sophisticated, the stations are expected to transi­
tion from experimental platforms to operational bases. 
Clearly this coupled with the space transportation and 
heavy-lift capability discussed earlier in this section 
opens up a wide variety of missions. The most signifi­
cant from the standpoint of space utilization is the use 
of these stations as logistics bases. In this mode the 
station could be used to perform on-orbit spacecraft 
maintenance repair and modification, satellite assem­
bly, spacecraft refueling, and as a staging point for other 
Earth orbital and deep-space missions. Soviet state­
ments recognize the importance of this mission and the 
achievement of this capability is critical to the achieve­
ment of the Soviet goal of full exploitation of near-Earth 
space. 

(U) Table XXVI is a summary of the material 
presented in this section . 
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POSSIBLE REUSABLE SPACE SYSTEM CONFIGURATIONS 

Fig. 42 (U) Various Soviet Waverider Design Studies 
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TABLE XXVI 

(U) SOVIET TWENTY-YEAR OPTIONS 

SYSTEM OPTION CRITICAL TECHNOLOGY 

Weaponization of directed !'-.one 
energy lascr.i 

Particle ~ams Accdcra1ors, bum stripping, power, 
acquisition, pointing and cracking 

Advanced. visible and IR scnson Detectors and data procf'ssing 

Spaccbonn: radan Data processing and datd transfer 

Advanced COMSATs Signal processing, switching 

Space transportation system Propulsion, aerodynamics, materials 

Heavy lift vehicle Propulsion, system integration 

Logi$tical sp.ict" platform Spact" tr,1nsportation, h('av\-· lift vehiclr., 
space fabrication, life support 
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REMARKS 

Effort concentrated on intcg-
ration of technologies devd-
oped and proven in early 
19:Bll's 

l(b)(l);l.4 (c) 
I 

Status of technology unknown. 
Feasibility dcmonstrdtion 
needed. 

l(b)(l);l.4 (c) 
I 

Indicated by trcnds and will 
be "forced" to happen if 
forecast systems occur 

Strong technology program 
and o~n advocacy of 
ultimalc concept. 

Stated requin:ment, possible 
SL-W follow-on. 

Key to ultimate exploitation 
of near-Earth space. 
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UNCORRELATED INDICATORS OF FUTURE ACTIVITY (U) 

l. Space Mission Control Facilities (U) 

~) The information presented in this appendix 
attempts to discuss new construction developments at 
space mission control facilities as indicators of future 
systems. These indicators are difficult to understand 
because of the ambiguous nature of space mission con­
trol construction activity. They could indicate the start 
of a new ground site to support a future space system; 
or they could indicate an expansion or improvement 
of a current capability. Often, this dilemma is only 
resolved when the facility is completed and associated 
with an orbital vehicle, too late to be used as a valid 
future systems indicator. 

~ The construction activity discussed is firmly 
tied to the Soviet space program. The activity clearly 
indicates a continued large investment in the Soviet 
space program. But at present, we do not know how to 
couple the construction with individual program com­
ponents of the Soviet space program in making, validat­
ing, or refuting individual projections. Where possible, 
potential applications are presented for the new con-

_struction at each site. 
(b)(l);(b)(3) 10 USC 424;1.4 (c) 

(b)(l);l.4 (c) 

I 
b)(l);(b)(3) 10 USC 424;1.4 (c) 

(b)(l);(b)(3) 50 USC 3024(i);l.4 (c) 
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2. Design Bureaus (U) 

ts,, The following section, like the preceding one, 
is a presentation of uncorrelated indicators of future 
space activity, in this case new construction at space­
craft design and development facilities. Although the 
product charter is generally known at these facilities, a 
change in the charter, resulting in a future system, is 
difficult to determine. Intuitively, new construction 
would signify support for a future system; however, the 
two have never been correlated. The construction could 
indicate increased effort aimed at improving an existing 
system or increasing its production, a modernization of 
the facility, or could simply result from internal bureau­
cratic factors. Obviously, these cast a shadow on any 
forecast made based simply on a new construction 
occurring at a spacecraft design and development 
facility. This section is included in an attempt to be 
complete, as we do believe there is merit in using this 
method of forecasting. 
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