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INTELLIGENCE MEMORANDUM

Soviet Comsat Program: Status and Prospects

Su.mmagjf

The USS5R's Molniya communications satellite
foomsat) system, first successfully tested in
April 1965, has emerged from experimental to opera-
tional status. PFPour Molniya satellites, all placed
in highly elliptical orbits, are currently active,
In addition, the USSR within the past year has
established a widely dispersed network of more than
20 so-called "Orbita" ground stations which are now
receiving and distributing Moscow TV programs re-—
layed wia Molniya. The USSR's first seaborne com-
sat terminal also has been operating since 1967
aboard the newsst and largest Soviet space-support
ship. In contrast to the Western-based International
Telecommunications Satellite Consortium (Intelsat)
system, whose satellites are used primarily for re-
lay of international communications traffie, the
Molniva system is now used mainly for TV relay in-
side the USSR. Sowviet outlays on launches, satel-
lxtes, and ground stations for the Molniya system
since 1965 have now probably passed the 5250 million
mark, excluding research, development, and operat-
ing costs.

In the years ahead the USSR will continue to
give high priority to comsat program development
and application with the intention of integrating
zatellite communications fully intc the national
long-haul telecommunications system. The number of
Orbita ground stations will be increased to 30 or
more by 1970, Concurrently, the USSR probably will

Note: This memorandum was produced solely by CTA.
It waa preparasd by the Office of Economic Hesearch
and coordinated with the O0ffice of Stirategie Researsh
and the Office of Seientific Intelligence.
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undertake a program Lo expand the capabilities of
selected Orbita stations -- now capable only of

TV reception -- to include two-way multichannel
comnunications. The DSSR will sesk o increase the
channel capacity of the Molniyas and to provide
them with a capability for simultaneous relay of
both multichannel communications and TV, Programs
also will be undertaken to develop a multiple access
Capability for Molniya satellites and to further
extend their useful lifotima.

Although Moscow announced formation of an
independent internatienal comsat S¥stem more than a
year ago, tangible results from this decision have
yet to appear. TV test transmissions via Molniya
have continued between Moscow and Paris, but France
racently robuffed Soviet Propesals for jeint dave lop-
ment of a new comsat. The international role of the
USSR in satellite communications probably will not
crystallize untll after the permanent charter of
the Intelsat has been negotiated in 1969, The new
arrangements are unlikely to albtract direct Sowviet
Membership in Intelsat. They may, howsver, provide
for the establishment of regional comsat systems,
opening up opportunities for the USSR to develop firm
working arrangements with emerging subsystems, bypassing
formal affiliation with Intelsat. In the interim, the
USSR will continue efforts to undermine the U3 concept
of a single global system and to propagandize its own
comsat achievements, but it will not close the door
completely to eventual accommadation with Intelsat,
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Current Status of the Molniya Program

1. The Soviet communications satellite (comsat)
program got off to a late start but has progressed
rapidly since the laurching of the Ffirst Molniya in
April 1965. In the past three years the USSR has
successfully orbited eight Molniya comsats and has
built a network of ground stations. Excluding
research, development, and operating costs, Boviet
outlays on launches, satellites, and ground stations
for the Molniya system since 1965 have probably
exceeded 5250 millisn. The priority attached by
Zoviet authorities to development of comsat tech-
nology has become especially evident since the
spring of 1967 -- the USSR has successfully placed
four Molniyas into orbit, has installed more than
20 new gpecial-purpose ground stations, and has put
inte egperaticn its first seaborne comsat terminal,

2. The first three Molniya satellites had wvery
ahort useful lifetimes -- less than six months --
owing to the degenerative effects of radiation on
unshielded components. (The highly elliptical
Molniya orbit causes the satellite to pass repeated-
ly through the Van hllen radiation belts.) Starting
with the fourth Molniyva, measures apparently were
taken to protect compenents, and the useful lifetime
of the satellites was increased to at least a year.
Since the sixth sueccessful launch in October 19267,
the USSR has described the Molniva series as opesra-
tignal rather than experimental. EBEvidence accumu-
lated since then supports this Soviet claim. With
the launch of the eighth Molniya in April 1968, the
USSR now has four active Molniya caomsats in orbit
(see the chart).*

* Not inecluded im the tabulations on the chart is
another sotellite launched in dugust 1967, aboui
whisch conziderable unesrtainty srists. This satel-
iite has most of the same characteristice ae the
Molniya zevies, but has been identified only as
"Kosmos 174" by Soviet autheritiea. Keosmos 174 may
be assooiated with the Sovist space program, but itz
miagton cannct ba firmly sstabldished.
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3. Until late last year, the Molnivas relayad
communications traffic between only two ground
stations in the USSR, one at Mosoow and the other
at Vladivostok. Coincident with the Soviet Fiftiethn
anniversary celebrations in November 1967, the USSR
put into operation a new netwark of so-called "0Or—
bita" ground stations (see the map). BAs now con-
figured, the Orbita stations are capable of receiv-
ing only one channel of Moscow TV wia Molniya and
relaying it by microwawve radio relay or cable to
local TV stations. They cannot receive telephone
and telegraph Lraffic nor do thevy have a gound-to-
satellite transmission capability. The Orbita net-
work -- which enables the USSR to claim the world's
first national comsat TV distribuotion system ==
currently consists of 21 cperational ground stations,
mest of which are located in remote areas of the
USSR that cannot receive TV transmissionzs from
Moscow by conventional means.* 1t is currently re-
laying about 40 hours per week of "live" telecasts
from Moscow to areas having a total population of
ahout 10 million,

USSRE: Oabdfa Communicaiions Safelfitfe Ground
Stalion and CEoseup View of the Antenna
Aprif 1967

FAn initial appratsal of the Orbita ground station
program was presented in ER IM 67-43, New Sowviet Initi-
atives in Communications Satellites and Television,
Jung 1067 —FReREe—
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USSE:  LAUNCH HISTORY AND ESTIMATED STATUS
OF MOLNTVYA COMMUNTCATIONS SATELLITES

Jupe 1955

SATELLITE NUMBEHR

DATE OF LAUNCH ESTIMATED STATUS

MOLNITA 141 23 Apnl 1965 Inactive

MOLNTYA 172 14 October 1965 Tregetive =
MOENIYA 173 o5 April 1906 Inactive B
MOLNITA 1744 a0 October 1968 Inactive

MOLNITA 1755 25 May 1867 Active

MOLNITA 178 3 Oclober 1847 Active

MOLNITA 177 33 Oclofer 1RGT Aciive

LOLNITA If%

&1 April 19465

Active




4. Another highligint of the Molniva program
in 1967 was the installation of the first Soviet
shipborne comsat terminal aboard the USSRE's nowest
and largest space event support ship, the Kosmongut
Viadimir Xomarcv. The EKomarov can use this terminal
to communicate via Molniva with the USSR from almast
any point on the seas of the northern hemisphere.
It is likely that the Kemarow can also relay signals
between the USSR and near-sarth and lunar sSpace-
craft. The Komarov thus represents not only the
first Soviet comsat terminal operating outside the
borders of the USSR but also a valuable addition +o
the Soviet space program command and control network.

USER:  Communications Sateffite Teaminal Aboard
the Suppori Ship Kosmonau: Viadimir Komarou

Future Directions of Soviet Comsat Technology

3. The USSR will continue to give high priority
te the development and exploitation of comsat tech-
nology in the years ahead. Over the next two years
or so the USSR probably will focus primarily on
improving and expanding the use of Molniyva satel-
lites, but it undoubtedly alss will pursue the
develooment of.-a new and cansiderably more advanced
comsat system likely to becoms operational in +he
early 1%70's,

6. The USSR almost certainly will launch at
least one, and possibly up to three, Molniyva satel-
lites in each of the next several years. Replace-~
mants will be required as existing Molniyvas beoome
inactive, and others may be orbited in erder to
increase the amount of transmission time available
for multichannel telephone communications betwesn
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Moscow and Wladivostok. The number of Molniyas
orbited in the next few years could also be in-
creased by a Soviet decision to assign special-
purpose missions to particular satellites in sup-
port of the space program or military communications.

7. Current Soviet construction and planning
indicate that 30 or more Orbita stations will be in
operaticn by 1870, Concurrently, the performance
capabilities of the network will be improved and
expanded. Soviet authorities concede that the
gquality of the audio portion of the TV szignal relayed
by Orbkita stations is substandard, but add that
modifications are under development. Thers also are
plans to eguip the Orbita stations within the next
twor years to receive other Lypes of one-way trans-
missicns such as radio broadcasts and photofacsimile.

8. In the future the Orbita network will evolve
far beyond the distribution of central TV and other
types of one-way transmissions. It is clearly the
intention of the USSR to integrate satellite communi-
cations into the national long-haul telecommunica-
tions svatem. To achieve this gozl the USSR will
expand the capabilities of selected Orbhita stations
during the early 1970's to include two-way telephone
and telegraph service. A serious lack of high-
capacity bransmission routes still exists outside tha
western regions of the USSR, and creation of a
ground station network capable of providing the
full range of communications services will represent
a long step toward overcoming this deficiency.

3. Boviet authorities do not, however, view
the Orbita network as a substitute for further
expansion of terrestrial cable and microwave radio
relay lines. They recognize thabt for maximum
utilization of the Orbita network the ground sta-
ticns must be linked by new Lerrestrial routes to
other population centers and other trunklines,
Several Orbita stationz are gollocated with a new
Lropospheric scatter network being installed in thae
norihern and eastern regions of the USSR (ses the
mapd . Others either are now or will be connected
with high-capacity microwave radio relay and cable
lines currently under construction. Completion of
thase programs -- probably by the carly 1%70's —-
will conatitute a major advance Loward the Soviet
goal of a modern and diversified system of national
telecommunications.
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i, The USSE undoubtedly will continue efforts
to extend the useful lifetime of Molniva satellites.
Although the operating lifetime of Molniyas has
been lengthened to approximately a year, this still
compares very unfavorably with the performance of
US communications satellites. The EBarly gird satel-
lite, for example, was launched in April 1%65 (as
waga the first Molniva) and 15 still relaying com-
munications between Europe and the United States.
Cost considerations alone provide adequate incentive
for the USSR ta improve in this area, inasmuch as
Soviet authorities have stated that an operating
lifetime of at least one—and-one-half years is
necessary to make their comsats competitive with
other transmiszsion media.

11. 1t also appears likely that the USSR will
attempt to increase the channel capacity of Molniyas
and to provide them with a capability for simul-
taneaus relay of both TV and multichannel communi-
cations. iMolniya satellites up to now have only
relayed aither 60 duplex telephons channels or one
TV program.) There is evidence, for example, that
the USSR intends within the next two years to change
Molniva system transmissicn freguencies from the
current range of B0 to 1,000 megahertz to the
4,000 and 6,000 megahertz bands. The additional
bandwidth that would be made available by such a
shift would permit simultanecus transmission of TV
and multichannel telephone and telsgraph service.
Orbita stations are believed to bhe capable of
operating in the higher frequency range, and the
ghift probably would improve the image and sound
gqualitbty of satellite-relayed telecasts.

12. The bandwidth prowvided by higher freguencies
also would facilitate the development of a multiple
access capability for Molniya satellites. At
prasent, the Molniya satellite allows simultansous
commanications between only two ground stations.
(Full multiple access would permit any number of
appropriately eguipped ground stations to communi-
cate with each other simultansously by sharing the
bandwidchs of orbiting satellites.) The USSR has
atatad its intention to develop ground station
equipment for handling a small number of channels
ipossibly twelve), and this egquipment could be used
in a multiple access network of limited scope. It
is doubtful, however, that the USS5E will be able to
achieve an operational multiple access capability
before the early 12707's.

-7 -
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13. wWithin the next year or twe the USER also
may launch a geostationary comsat -- that is, one
placed in orbit over the equator and programmed to
move synchronously with the sarth. The highly
elliptical Molniya orbit provides excellent Coverage
of the USSR but scant coverage of most of Africa
and Latin America and none of the South Atlantic or
Indian Oceans where Soviet ships are depleyed to
support space actiwvities. & geostationary comsat
could serve these areas but would reduce samewhat
coverage of the far northern USSE. The energy
needed to place a satellite of useful size into
geostationary orbit from the Soviet Union would re-
gquire tha use aof the largest and most axpensive |
bocster the USSR currently has in cperatienal status.
Thus the USSR may launch one or more axperimental
geostaticonary comsats by the eariy 1970's but is
expacted to emphasize elliptical orbits for the naext
several years.

The USER's International Comsat Role

12, The USSR 1s well aware of the aconomic and
political advantages of participation in internatisnal
comsat systems. However, the only systematic ventures
by the USSR into the international comsat Field
have been with France as part of a broader program
of Franco-Soviet Space cooperation. Since late
1965, color television test transmissions have been
relayed via Molniya satellite betwoen Mosoow and
the French ground station at Pleuneur-Bodou near
Paris. These experimental Molniya transmissions
have been more frequent in the past ysar but do not
dppear to be the forerunner of a truly internatlionzl
Franco-Soviet comsat system. France recently re-—
buffed an initiative by the USSR for a jointly
developed Franco-Soviet comsat and has reitaerated
its commitment te Intelsat.

15. The USSR may establish-a highly eircumseribed
Molniya-based internaticnal comsat system, but it
would be unlikely to pose seriocus competition for
the 62-member Intelsat, Following a Moscow confer—
Sn<e on space cooperaticon attanded by the Eastern
European countries, Cuba, and Mongolia in April 1967,
the USSR announced formation of an independent inter-
national comsat system and invited the participation
of non-zocializt countries. Tangible results from
this decigion, however, have yet ©o appear.
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le. Construction has yet to begin on a ground
station promised to Cuba by the USSHE a year and a
half ago. Mongolia announced abeout six months ago
that the USSR was going to provide it with an Orbita
station, buk there are no indications that construo-
tion has begun. Similarly, there is no sign of a
Soviet commitment toe build comsat ground stations
in Bastern Hurope. This may be explained by the
absence of any real economic justification to do so,
as existing networks are capable of handling Soviet
communications with Eastern Europe and will continue
to be adeguate for the foreseeable future.

17. There is the possibility that the USSR may
seck to further internationalizs the operating area
af the Molniya system by offering ground stations to
certain of the less developed countries, Ground
stations initially cffared preobably would he af the
Orbita type, rather than full-range stations capable
of handling multichannel communications as wall as
TV, owing to several practical advantages. First,
Orbita stations are much less exponsive and are
simpler to operate. Second, they are nearing the
status of "off-the-shalf" production items for the
US5R. Third, Soviet” telephone and telegraph
reguirements with the less developed countries are
far too small to warrant installation of costly
full-range stations. The most likely candidates
for such stations would be countries in the Middle
East and Northern Africa* which are alienated from
the West and uncommitted to participation in
Intelsat. From the standpoint of live telecasting,
these areas would be mors desirable becauss time
2one differenrces with Moscow would be minimal.
Despite the possibility that the US5R could move in
this direction, howawver, there is no evidence that
Moscow currently has such an initiative under
soerious consideration.

18, Direct Soviet membership in Intelsat iz un=-
likely, because the USSR regarcds the Consortium as
a bady firmly under the thumb of the United States.
Nevertheless, ower the past year or =zo the USSE has
modified its previcus adamant rejection of an
cooperation with Intelsat. In April 1967 the USSR
permitted live telecasting via Intelsat of Moscow

*  gub-Saharan Africa ia beyond the reception range
of the Molniyae srbie.
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ceremonies celebrating the inauguration of direct

air service hetween the USSR and Japan. The USSR
also agreed to participate in the first global
telecast in June 1967 that was to have used a Molniya
gsatellite in conjunction with thres Intelsat satel-
lites. The USSR rescinded this agresment because

of the Middle Bast crisis, but the initial willing-
nass to cooperate provided further evidence of a
mora flexible attitude toward working with Intelsat
facilities. Soviet leaders have reinforced this
impressiocn with numerous (albeit wvague) statements
over the past yesar calling for international coopera-
tion in the comsat field. Moreowver, the USSE un-
doubtedly will again make indirect use of Intelsat
facilities to obtain TV coverage of the 1%68 Olympic
Games in Mexico.

1%. The ultimate role of the USSR in the inter-
national comsat arena probably will remain ambiguous
until after the permanent charter of Intelsat has
been negotiated in 196%. It is unlikely that
control and management arrangements within Intelsat
Wwill be altered sufficiently to attract formal
Soviet membership in the Conscortium, but there is a
strong pessibility that the new arrangements will
make provision for regicnal comsat systems in one
form or another, {Intelsat members that hope to
benefit from such systems include Prance, West
Germany, Canada, Japan, India, and Pakistan.)
Should this be the case, the USSR could be expected
to zeek sstablisbment of firm working arrangements
with the emerging regional subsystems, thus bypass-
ing formal affiliation with Intelsat,

20, In the interim -- especially between now
and the Intelsat negotiations in 1%&6% -~ the USSR
almost certainly will continue efforts Lo undermine
the concept of a single US-dominated global system
and will play up its own internaticnal comsat
potential. The USSHE probably will stress in public
forums that interhational comsat systems should be
controlled by the UN and will underscore the theme
of U5 demination of Intelsat to Burcpean countries
in an effort to maximize the changes introduced in-
to the new permanent arrangements. The USSR alsa
will seek to reap the greatest possible propaganda
value from any future Soviet comsat achievements.
Dver the next several years, these might include
successful orbiting by the USSR of a geostationary
satellite; completion of Molniva-served ground

= 10 =




stations in Cuba and possibly other countries; and
establishment of regular TV, telephane, and tela-
graph service via satellite between Moscow and Paris.
Simultansously with these challenges to Intelsat,
however, the USSR probably will continue to speak

of international comsat cooperation, and the door

to eventual accommodation with Intelsat will be

kept opean.
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