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Introduction

From the beginning of their manned Space program
the Soviets have displayed a strong interest in earth
orbiting space stations. For example, as early as
1961 Soviet scientists predicted that the USSR would
orbit a space station with a crew of three to five
in the period 1967-70. The Soviets may consider that
this particular prediction has been fulfilled since
they claim that the January 1969 docking of Soyuz 4
and 5--which together carried a2 crew of four--produced
"the world's first pileted experimental orbital station.”

It is clear that the Soviets see this feat as only
an initial effort--they described it as "an important
step in developing more powerful arbital scientific
stations for various purposes.” Party chief Leonid
Brezhnev, in a speech at the Eremlin honoring the
crews of Soyuz 6, 7, and 8 in Octaober 1969, assertad
that Soviet scientists regard the construction of
orbital stations as "man's main road ta space" and
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that large scientific orbiting laboratories "will be
built." A seemingly authoritative article in the
hugust 1969 issue of Kryl'ya Fodiny (Wings of the
Homeland, the official journal of the Soviet para-
military organization DOSAAF) predicted that, in addi-
tion to space stations using the Soyuz, stations -
weighing "tens of tons" with active lifetimes of
“several months" and stations weighing "hundreds of
tons" with active lifetimes of "several years" will
be built and put into orbit,

This report deals with three Lypes of space
stations which the Soviets may orbit during the
coming decade. The first of these, a station
composaed of two Soyuz space capsules, is almost
a certainty. The second, a 4% ,000 pound station,
iz considered probable, and the third, a 300,000
pound station, is a possibility. This report dis-
cusses the potential uvses of such stations and
estimates the cost of the programs. A summary
appears on page 13.
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POTENTIAL SOVIET UTILIZATION OF MANNED SPACE STATIONS

Civilian Economic Uses

Discovery of new mineral and
petroleum deposits

Menitoring of crop development,
plant diseases, and attacks by
insects

Hydrographic survey, including
pellution and flood comntrol
Oceznographic survey, including
the location of high density
schoeols of fish (4 Soviet
article has predicted that the
annwal cateh of fich could be
irereased by up to 20 percent
By satellite ppotting.)

Survey of forest resources,
including forest fire spotting

Navigaticnal control of ships
and aircraft

Manufacturing which would take
advantage of unique conditions
of space, such as growth of
crystals and formation of
perfect spheres

Civilian Scientific Uses

Astronomical observatory ocutside
the ecarth's atmosphere

Study of near-certh space and
atmosphere '

Unigque scientific laboratory
where experiments can be
conducted under conditions of
woightlessness, near-perfect
vacuum, and absolute zero
tomperatuyure

Launching base for manned lunar
and interplanetary flight

Study of high energy physics

Study of long term effects of
space environment (radiation,
weightlessness) an man

ALL the above have been mentioned in the Soviet press as

posgible uses for a space station.

The Soviets have net

specifically discussed military wses, but those listed below

are the kinde of applications they may foresee.

The getivi-

ties Listed as pessible joint waes have been discussed by
the SGowviete although their military impltoations have not,

Military Uses

Dircct and immediate observation
and reporting on strategic and
tactical areas of interest

Flacfarm for advanced sensors
and detectors

Alternate command and control
cenlter

Joint Military-Civilian Uscs

Rerl time meteorology
Cosmanaut tralning

Geographic and geclegical
observation and mapping
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Soviet Views of Space Station Utilization

#. V. Keldysh, president of the USSR Academy of
Sciences, issued a definitive statement in late Novem-
ber 19649:

The Soviet space program calls for a
permanent orkital station that could solve
many cardinal problems in physics, geo-
physics, and astrophysics and promote the
practical affairs of mankind. oOrkital
stations could promate the most rational
use of the wealth of the ecarth and advance
geology, metsorology, agriculture, forestry,
fishing, and oceanography to new heights.
They will be important for wvoyages to the
planets of the solar system and for further
space exploration.

This statement is almost a complete summary of the
civil uses for a space station as they have bsen
postulated in the USSR. -(The chart on the opposite
page lists potential civilian and military appli-
cations. )

Although offiecial statements and unofficial com-
ments by Soviet scientific and technical personnel
and cosmonauts have deall only with the civil aspects
of a space station program, past activity indicates
that the stations will probably have military as
well as civil uses. During the combined flight of
Soyuz 6, 7, and 8 in October 1969 three 5S-7 ICEMs
were fired from the Tyuratam missile test center.

In each instance at least one of the manned Soyuz
vehicles was in a good position to chserve the
rangehead at launch time. These firings broke a six
manth hiatus in §5-7 firings from Tyuratam, and were
probably scheduled as parlt of an experiment concerned
with the early warning and intelligence collection
capabilities of manned orbiting Space atations,



Space Stations and the Manned Lunar Landing Program

Soviet scientists attending international meetings
concerned with space flight have recently given several
US scientists the impression that the USSR is giving
priority to manned orbiting space stations. The impli-
cation, in light of public statements like those of -
Brezhnev and Keldysh noted above, is that the Soviets
have downgraded their manned lunar landing program
and have placed new emphasis on space stations. Keldysh
has, in fact, been guoted by a Western news agency
as saying during an interview in October 1969 that
"At the moment, we are concentrating wholly on the
creation of large satellite stations. We no longer
have any scheduled plans for manned lunar flights."

It is too early, however, to conclude that Space
stations have been elevated to the priority position
in the Soviet space program. At a press conference
held after the flights of Soyuz &, 7, and 8, Keldysh
said that the Soviet space program had no particular
emphasis but was "advancing on a broad front." There
is no direct evidence that the Soviets are shifting
resources from the facilities and hardware specifi-
cally designed to support a manned lunar landing to
those elements intended to support a manned space
station.

One reason for the public sLress on space stations
and de-emphasis of manned lunar landings may be the
success of the US Apolle program. By contrast, the
Soviets have reportedly been having difficulties with
the launch wehicles which could be used for the manned
lunar landing and they may be reluctant to discuss in
detail any plans for a lunar venture in the face of
the uncertain reliability of these vehiclas.

Another factor Lhat may have persuaded the Soviets
Lo emphasize their space station program in public
madia is the potential short run economic benefits
they foresee from a manned orbiting space station
in contrast to the longer run potential gains from
exploration of the moon and the planets. There ara
indications--as reported by Western correspondents,




by the US Embassy in Moscow, and by 05 scientists who
have contact with their Saviet counterparta=-that
there are significant pressures to limit expenditures
for space exploration in the USS5R. Some of the most
effective pressure is probably being applied by man-
agers of civil and military R&D programs who would
like to get part of the space budget reallocated to
their own projects. .

Estimated Space Station Costs

The statlons postulated in this paper are not
specilic predictions of future Soviet space stations.
The Soviets have a wide range of options and they pro=
Dably have not worked out all the details of their
plans for manned space stations. The postulations
are based as far as possible on what the Soviets have
Stated about future stations, and the assumptions
used here about the size of the crew and the duration
in orbit, aleng with the characteristics of the manned
space statlons, are consistent with Soviet capahil-
ities. As long as the weight, station lifetime, and
size of crew for actual stations remain about the
Same as postulated, the costs for a series of three
types of station should remain reasonably close to
those estimated,

Cost estimates are based on the technical charac-
teristics of Soviet space systems as they have hsen
described in both elassified and unclassified pubkli-
cations. Where descriptions are incomplete, assump-
tions based on past Soviet practices have been made
to enable cost estimates to be completed. The ob-
served and assumed technical characteristics are then
used with computerized cost 23timating models developed
Eor US use. The resulting cost estimates are for
Soviel systems computed as though the systems were
constructed in the US. This method gives a relative
measure of the amount of effort being expended by
each of the two countries by allowing direct COmMpAari-
son of edpenditures.

The estimated cost to the Soviet Union to build
and arbit the three increasingly advanced types of
space station discussed belew is about 7 billion
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A Soviet Concept of the Hookup of Twen Soyuz Spacecraft
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This arbust's concept distributed by Tass in October 1964 shows twa Soyuz
spatecratt alter rendesvous and docking eperations have linked them together
Each cralt may carry up to three men in st Thights of this king but the
entire crew lor this type of space station woauld probably not exceed a total of
three men
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dollars, excluding launch vehicle development costs,

The estimated cost of a manned lunar landing--also
ex¢luding the development costs for the launch vehicle-—-
is of approximately the same magnitude. Characteris-—
tics and cost data are summarized in the table on

page 14, ’

A Soyuz Space Station

The Soviets claim that the docking of Soyuz £ and
5 in January 1%6% constituted the world's first experi-
mental space station (see illustration facing). Saoyuz 7
and 8, which ware orbited in Octobor 1%69 were almost
certainly intended to repeat and expand upon this ex-
perience.  These spacecraft did not deck, however, and
further attempts may have to be made to refine rendez-
vous and docking technigues before a station consisting
of two Soyuz spacecraft is orbited for a longer peried
of time. It would also be desirable ta develop and test
a means of direct crew transfer from one docked Soyusz
to the other withouk axtravehicular actiwvity.

The estimated cost of a program to orbit stations
made up of pairs of Soyuz spacecraft is the eguivalent
of approximately 8200 milliecn dollars, with funding
spread over the years 1965-73. This does not include
the development costs for either the spacecraft or the
SL-4 booster, both of which have been used for other
missions,

Included in the estimated 800 million daollars are
the expenditures for the five missions on which twao
Soyuz vehicles have already been flown together. On
two of these mizsions both craft weres uwnmanned, on
two both were manned, and in the fifth mission one
capsule was manned and the other unmanned. The unmanned
pairs of wehicles were successfully docked in both cases,
A5 ware Soyuz 4 and 5, one of the manned pairs. The
other two miszsions successfully rendezvoused but failed
to dogk.

Each mission of two Soyuzes is estimated to cost
the egquivalent of 60 million dollars., The total esti-
mated program cost allows for cleven paired flights--
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three more flights to perfect rendezvous and docking
technigues and crew transfer systems and three flights
of operational space stations.

The remainder of the estimated cost is for support
operations and the development of experiments to be
performed at the station. Support costs include .
astronadt training, systems integration, recovery,
and other indirect costs.

A 45,000 Pound Space Station

A program to orbit a 45,000 pound space station
would probably use the 8L-12 launch wehicle and would
cost about 1.3 billion dollars spread over the years
1869-1%74, About half this totzl is the cost of
launching eight Soyuz spacecraft as ferry wehicles
for crow rotation and an additional twelve Soyuzes
fitted out as cargo carriers for resupply. The cne
year duration in orbit of a 45,000 pound space station
makes such launches necessary.

The cost of the station itself, including its
launching, represcents only about one-fourth of ths
total program <2ost. The remainder is allocated for
support, resupply, and the building of a prototyps
station for ground testing.

One factor which may delay this program is the
poor performance record of the sL-12. If the high
failurae rate of this launch wvehicle continues, the
aztimated 1%973-75 launch date may be pushed back
consideraonly.

A 300,000 Pound Space Station

M space station welghing 300,000 pounds could be
launched by a new, more powerful launch vehicle which
the Soviets are expected to have sometime during the
Geventies. Dxpenditures reguired for a space station
af this size are estimated at slightly more than &
billion dollars, excluding development costs for the
launch wvehicle. Such a station, although nearly seven
times as heavy as the 45,000 pound station, would
probably cost only about four times as much.




The cost includes 640 million dellars for support
and 1.3 billion dollare for development and testing of
system components. Resupply costs--using the SL-12
a5 an integrated ferry wehicle for both resupply and
crew rotation at a rate of nine £lights a year--are
estimated to be 2.6 billion dollars for a five-year
pericd. If the Soviets intend to launch such a staticn

in 1976, costs would probably be spread over the period
1370-79.
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Summarg

The Soviet Union has long expressed an intense
interest in manned orbital space stations, and re- .
cently Soviet scientists have concentrated their
public comments on the space station program almost
to the exclusion of a manned lunar landing attempt.
Technical difficulties with the Soviet manned lunar
landing pregram are probably responsible for this
emphasis on space stations.

The Soviets have stated that they expect to gain
substantial economic benefits from manned space sta-
tions, especially in the area of natural resource
management. They may also expect to use such stations
for military purposes, although they have not publicly
admitted this. In additien, if the Soviets success-
fully carry out a manned space station program they
may partially recoup some of the prestige recently
lost to the US Apollo program, although such a feat
would not hawe an impact on world opinion comparable
to that produced by a manned lunar landing.

If the USSR embarks on a space station program
similar to the one postulated in this paper, it may
spend the equivalent of about 7 killicn dollars ovar
the next 10 to 15 Years-=approximately the estimated
cost of a manned lunar landing program--on the devel-
opment and launching of three progressively larger
Lypes of mannad space stations:

The program cost for the first of
these three (Lypes--consisting of two
docked Sovuz spacecrafte--is estimated
Lo be the eguivalent of akout 800
million dollars. Such an cperational
Etation may be arbited for the first
time in 1970,
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A 45,000 pound station to be launched
between 1973 and 1975 and costing about

1.3 billion dollars isg likely if the

soviets overcome their current prablems
with the SL-12 launch wvehicle,

Station in the 300,000 pound class

and costing about 5 billian dollars may
be scheduled for the L376-80 period,
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