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Soriet Reusxbie Space Systems
Program: Implications for
Space Operations in the 1990

The Savicts xrc developing at least onc; and possibly two, reusable space-
systems. The space shuttle, evucial to future manncd space station
operations, is in the finzl phases of ground support and etmdspheric esting.
The initial launch of'an uamanncd shuttle is cxpected later this year. The.
Saviess also have cxamined the frasibility of a spaceplane similar tothe US
Dyna-Soar, but its curren! status is not clear. Although the shuttie and
spacsplane may be parts of the same general program, &n cramination of
their respective capabilities indicates. that they arc desipned to perform
different but complementary missions: '

]
We judge the prinsary mission of the Sovict shuttle witl be to provide
logistic suppert io future manned space stations. ‘This appears to be the
only mizsion that would justify the resource commitment required for its
development. The configuration of the shuttle—an orbiter and scparate
taunch vehicle—is well suited (o 3 “space truck™ to supplement or replace
curtent Soyuz TM and Progress spacecraft, particutarly in the selurn of
matcrials or cven specialized research modules. Other missions are likely Lo
include retrieval and repair of malfunctioning spacecralt and the subile
deployment 9f high-value military satellites b

The Saviet shuttle opbiter, ke {is US counterpart, could be used as 2
tousable (aunch vehicle to deploy satellites, but its design suggests this
prabably will not be eic of its major missions. The extensive assortment of
Soviet expendable launch vehichss grovides 2 more cost-effective means 10
fzinch spacecralt = - .

. . Tehe Soviet shuttls is not ip-
lended to replage expendable.taunch vehicles within at feast the next
decade

Thie Soviets have examined & rumber of passibie, missions and configura-
tisns for a spacoplane and have conducted a serics of orbital and suborbital
Lests of & subscale vehicle that is secmingly related 1o development of &
spaceplane. The charseterisiics of the subscale vehicie suggest that a
spaceplans would be better sutled than thie shuttle to perfarm most
‘potential mitlitary missions. A spaccplanie’s mancuvenng eapabilitics, both
in space and in the atmosphere, appear optimized fof reconnaissance and
space combat toles—satellite inspection. antisatellile operalions, and space
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The shuttle arbiter ind spaceplane prababily would be developed by the
same desipn bureaus and production facilities, and we judge that resource
canstraints probably pliyed a rmajor rale in the decision not to complete
Lhese Lwe expensive programs simultaneously. Because the Soviets have 2
more urgent requirement for o shuttle, they may have elected to siow down
the spaceplane’s dovelopment. The requirement flor Limely reconnaissance
now can be largely felfifled by 2 number of unmanncd satellites. The other
prospective missions of & spaceplane will become increasingly important,
however, if the United States proceeds with the deployment of & space-
bascd strategic delense system. Soviet efforts 1o curlai] US antisateliite.
programs also probably inlluenced decisions on full-scale development
testing of the spaceplanc. Specifically, ite appearance would have under-
mined Savie{ negajiating positions that sough! to restrict “elose approach™
to sateliites

- Following two of three successful launches, in all likelihood, the
shuttle will be operational. Progress on the spaceplane is less clear. Early
rescarch-work and data gathered from fights'of the subiscale vehicle should
reduce the leadtime required ta develapran operational spaceplanc if the

- decision bas tieen made to proceed. Camplelion of the shutile program also
may provide sdditional skilled manpower for the projecs. Should the
Sovicls remain committed to the development of 2 spaceplane, the
combization of high development cost and current xmisatelliic concerns,
including 1heir sclf-imposed moratarium, mav keer this program at its
curreal low level st Icast into the carly 1990
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Scopt Note The addition of reusable spacecralt to the current ficet of Saviet spacc
sysiems will provide Moscow with now space capabilitics with potentially
imporiant cconamic; political, end military beachits. This paper compares
petential applications [~ '

:{ with the assessed technical characteristics and capabilitics to
explain the possible Soviet requirements that penerated the ghserved

research efforts
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Figure 1

Soviet Reusabie Space Systerms and Their Laonch Velicles
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Soviet Reusable Space Systems
Program: Implications for
Space Qperations in the 19905

Althsugh the Sovicts greated the initial tests of the
US Space Transporiation System [STS) witk derision
and labeled it an cxpensive wiste that they would not
repeat, they glso expressed conpera over its xbility 1o
support military missions and sought to ncgotiate
limits o6 its activitics, This apgeoach sugpested tha,
despite (heir critical pronouncements, they were well
aware of thg pedential benefils of such Fystems.
Mm L

* "7} during this samc poriod the
Soviets worc uGrwemsinof thelr own rusitblc space
systems, This ¢fort is embodicd o 0 mujor progaam
ta develop at Joast one, and possibly two, rcusable
systemns: & space shuttle with the mmc general capa-
bilities as the US 5TS and, possibly, a spaceplane
with many of the chiracleristics of the US Diyng:Soar
designs of the cacly 19605 tsee haure n-

Early Soriet Interest in Reasable Systems

The Stvicts started cxamining rousable space fysiem
mncum shaetly alter the beglnning of the “spacs
1ge.” In 1962 Attem Mikoyan, onc of the two chiel
designers of. the MIG-serics atreralt, publicly pro-
chaimed the need for & kosmolel (spaccplanc) to
provide the Soviel Air Forces with an operational
eapability in space. This vicw was expanded in subse-
quent articles, Ons sulhor, for example, siatcd that
such a system could be sed 1o conduct bambing,
reconeaisrance; and antisateliite-operations from
space, He went on ko write thal tb accomyplish such
missions, the vehicle wottld necd 1o be able Lo perform
lacge orbital inclinatian change:

:a[lhongh initiat

gaveramient reagtion to Lhe Mikgyzn weopasal was loss
than enthusiaztic, studics on the feasibility of a
reusizble space system werc conducted st the Mastow
Aviztion Ingtitute during thic mid-o-late 1980s. The
idea for this system. calied a rakeiaplan by the
Soevicts, appareatly lad been taken specifically from

w—
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the US Dyns-Soar progmu.'g - _:] by
1963 the progrum to develop 2 military ormsia: e
erafl had progressed "bc:m_nd the study phase™ to Lhe
warly rescarch stage

Dixcing the cacly 1970z, the Sovicts zppareotly began
investigating the feasibility of 2 larger revsable space
vehicls slong the lines of the US Space Transpiein-
tion System, Thedr interest in a shultle probably
evolved Trom a decision to emphasize manced space.
sintions jn low-Earth orbit with the eventual poal of
citablishing 2 permanent space-based complex. [See
sppendix A (oc additional details.} Inttially, the Sovi-

-£fs were able (o compensate for the tack of & heawy

bocster by using exisling boosters to launch modules
that weee askemybled in space to construct space
stationz, Loag-term goals for a permanently manned
space complex, however, required the developaicnt of
w additiona) elements—s heavy-1ift booster Lo
launch the larger scgments that would be required for
a spaice. base and & means 10 retérn farge volumes of

‘maleria

Two scientific industrial associations [NPOs) were
created in the early or middle 1970510 menage the
development of the new Suppont vehicles iequired For
Tuture maaned space stations. MPO Eacrgiys was
alablished o conselidate resources for developing 2
hicavy-lift isunch vehicle, which the Intelligeace Com.
munity has designated the SL-X-17..NPO Encrgiva
incorporated, Tor Lhe first tiene, the scrvices of twa
majoe booster design bureaus. The Utkin burcau
designed the sirap-on boasters, whilc the Glushko
burczo develapied the larpe central propulsion madule
and probably wis responsible for the intcgetion of
the completc launch vehicle, NFO Malniys, with
resoueces fram the Mikoyen and Boreznyak aircralt:

* The Draa-Sonr systcen was 10 howe consiited of tia major
£ompancals; an cxpcndable 1zr~cher baed on the Tiin [CAM and
# rcveable orbiver, abe X-2
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. J; T the small acrodymamnc vehicle or :ub-;m'e
Facept
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Oue Program or Twol

awe, which has been hghly publicized in the
Weztern prezy, is ondy @ test velifcle used to gather
aerodynamic, ncrothermal, and materials data far
the {orger :inmh arbiter. C
The timing of the sp ights,
fur example, ix £ﬂﬂlﬂ' witk _'ﬂ
VYore: the development of pm:‘ccuw materials sn wod
anuttie aﬂlﬂ'ﬂ' T—

Furthermore, the smaller
vehizle may hove been used for tests of verothermal
mpierials because a preferred subscale arbiter end itx

. more complex camputer and aititude contrul systems

could not be develdped fn time |

| The
Sowiet rhuttle ir supporied by several dedicated,
rupport Jecilities thit were bwilt ypears before the
expected first shwitly launeh

Several factors, however, supgest thar the smaller
vehicle it part of an independent spoceplane devel-
opment cfort even thaugh it may have been used 1o
conduct basic research in orear that would be
.epplicable to btk a shulth aud’ a i Firtt,

the thape of the subicale (;: ;i’
g{ mibler early

bodies more clasely :Jum it daes the xhuitle

orbiter. Witk its unigue shape, the subscale space-

plaae would not be oprimized for testing the shuttlc
orbiter design even though It could have been used to
test materiely. Secoad, atressments by NASA engi-
neers indicate that a significant efort would be
required fo detign a vehicie with the aerodyramic
stabilicy eharacteristies demonstented by the subscale
test vehicle. Suck an daborale design It adt requlred
Jor a rest vehicle to collect data for limlted axpects af
arbiter performance. Third, ieaty are continuing rven
thaugh the Sowet shuttle orblier configurdtion has
brea fipalized and teveral orbiters kave been pro-
duced. Moreover, bath orbitaf axd suborbital flights
probably would aor be reqiilred {f the subscale vehicle
were desigaed only to rest shuttle materialy, Subor-
bital fights would provide similar deia on recatry
and atmospheric flight gad are much less mnwft:al-
wd logisticali,

There are at 1edsi two porsible explanations for the -
contradiction betweee] and analysiz
indicating there dre hog scparaic programs; the spo-
ceplenc pragrom has been curtailed. o did not
know af {15 existence. The Sovicts, for exomple,
refured 16 ecknowledge the existence of their shutile
program, despite éontldeeable evidence that rhere wos
one, until early 1987 Just prior fo the launch of the
Eneryiya boosier. [ the jp_gcepl'nne ir a classified
mifitary project, many}

would be unnwa af if§ frue
inistion. Ir w;ﬁ{ml be unugial far'ﬂ
10 be unaware.af ail deialls
assooiated with a militery spaceplanc program given

vhe comoarimentalization of Soviér programy in
gereral.
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design burcavs, way erealed to design and develop the
reutable spaceeealtf t " -

" " jlusing The mid-1970s, the Mikoyin _m.
peretayax acsign burcaus were developing bath a
srmall-end & large reusable vehice st 2 plant in the
Tushino sres of Moscow—] -

hat the smull vehicle probably
was & jiting-bolly vehicle much Kke exrlier US:
lifing-body rcsearch vehicles, white the Lirpe vehicle
was a shytthe orbiter similar 1o the US STS erbiter.

Sorict Missians lor Reusable Space Systems

Soviet military and scientific weitings, public and

privateslalements by vasious Sovict officials, and [

analysiz af the vehicles' weehnical charaeterinies iden.

tily four potencial missions for rewsablc spacesystems:

= Supporl to manasd space siaticns.

+ Launch vehicles for satellites.

= Rotricval and repair of disabled satellites.

= Mititary eperations, including itellipence eolicetion
and tpace warfarc.

An cxamination of the respective capabilities of The

spacEplanc.and shuttl indicate” at the (wo

systems are likcly o perform compiémentary mis-

sion

Shultfe trlissions

Space Station Sugpore, Saviet oflicizly have stated
thal support ta the manncd space program will be.one
:af the primary missions for their shultle orbiter,
Analysis of thesc siat 35 and current Soviet space

station operations indicates that the shuttle is dikely lo-

be wsed far:

+ Soli-lznding recovery of Iarge payloads, including:
seasitive Lcst cquipment, matesials, and possibly the
cntire mpdules fram Mir aod fulyre space-based
siatiant.

+ Crew ferey wnd resupply enissions currently caeried
ul with the Soyuz T and Progiess ipacc vehicles.

« Orbital construetion of farge space struguares.

In uai interview with TASS, for esample. Guriy

Mavchuk, president of the USSR Academy of Sci-

ences, tated that the Sovicts regard “manned arbital

compleses as the main direction™ in space caploration

MORI DoclD:

znd (hit the develapment of new large orbital stations
is usder way. He noted tat the rewsable tiansporta-
tion system was intended 10 work with these future
manned complexes, A 1956 publication, Kasmanay-
tika SESR, depicted a shattie-ype spacecraft in the
rici:ilud‘ u large multipsrt space sistion (ke fgure

L)

Ax an interim step on theway 1o cuch a space base,
the Soviels in 1988 launched & new stition calied Mie
that kss multipic dockiag ports and is the fiest
pecomnently manaed space station® The Mir station
separtedly will serve xs the oore vehicls for a series of
madales far migsians such sx astrophysics, remole
sensiaz, biologicat research, and muterials processing.
The processing of matcrish in space is ofica discassed
‘in open Soviet literature, end & mumber of Soviet

jsnu:ums have siressed fhe importance of manned

aebiting laboratories and the eoinomic benekis from
“Incixics™ in space (o inset). Some of the matetials
produced in thiese complezes, 'such as eryslals, precic
sion bal! beasings, and cxotic metals, also have sigoifi-
casit miliuery mpplications that would be importznt o
the Sovicts, To zccomplish this goal, Marchak stated
that the Sovicts would require 2 cost-effeclive cargn
vehide (o ferry heavy materials 10 and from the
station as well &5 to “make the cosmonauts’ e
comiag from tpace more comfortable.’

In Movember 1987, Oleg Gazenke, direstor of the
tnxiltse of Biomedicl Problemy in Moseow, clabe-

" rated on the shuttle's Tonaion. He claimed that the

reat Bmitation on the we of Mir and, in the future,
the bislogical/medical laloratory module it the So-
viels' abifily to return materials o Exrth, bat 1kal
once the space shuttic is operational thesc iimitations
whl wolonger exist, The afbiter cin return approi-
mately 15,000 kiloprams-of caego. by contrist, the
Soyut TM spacecrafi now uscd with Mir is capablc of
retursing aiky about 250 1o 300 kilograms of wmaleri-
al, ar 3mount sufficiznt Lo support the basic réscarch

[

00641




MORI DocID: 500641

Flxnrr 1. Npecr stedioe Xipm
o depivieed a0 Kaogemionariika
S5uE €

fecret




Marehok 't Sratemeat on Space Production

Guriy Marchuk's interview with TASS following the
first SL-X-I7 taunch Included these statements on
the industrial potential of space complexes:

The new 1atke of industrialization in near-
Earth space make sigalficantly preater de-
mandy on tpdce tranrporiation systerx as it hos
become essentinl (o increase freight flows to
spaee, cut wet transportarion costs, further in-
crease the margin of safety, be able 1o bring
heavy payloads back to Earth, and make cor-
monauis” komeeoniing from tpoce more
comfortable. ... .
The uie of the multipurpose Energiyva booster
rocket will enable us to broaden subsniantially
wark for the peaceful explocation of outer
space. including the putiing of keavy comnini-
cations safeflites into grostationary orbil, the
launching of awtomatic fmterplanetary stations
into deep spoce and ioward the Sun, the atrem-
by of versatile orbiial complexer conslsiing of
large modules and siructural elemenits, and the
placement of experimenital salar power plaats in .
arbit with a wid: area af solar-cell-batteries for
use ia space production. So. a praspect opens up
Sor the Industrialization of the near-Earth
tpace, However, we do nal iatend to give up
reliable boarter rockets that have apquitted
themselves well and that we shall continue fo
wse in the future as well for the transportetion
af carpaer inlo ouler pact. ... )

An optémumt combination af booster rockets of
various classes, spaceships, interorbital Tugs,
and pther space technolagy will make i porsi-
ble 1o ereate o high-performance Earth-space-
Earth transpartation line, whick it an abjective
necessity for the further development of éor-
maneuiics . ’

MORI Doc¢ID:
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clirrently being condueted but probably insdequate
Tor most manufacturing applications. Moreaver, the
capsule hat littfe xdditional volume avaitaide Tor
consistent retura of materials, Current experiments
xbéard Miv may mark thic beginning of the wransition
from basic research o materisls processing 10 actual
production. C ts glready aboard the station
would be available Lo perfurm the periodic servicing
required, and the shutilc ¢éan fafcly Teturn a reason-
ahle volume of delicate materizls or cven complew
mwedules: Cor refurbishment, il noccsssey

“The shility to return hardware and data from covert
mililary experiments performed wboard the space
stations, withgut possibility of intercept, also probably:
is attructive to Soviet military rescarchers, Sech
pescarch performed aboard future stations is likely to
involve larger and more complex equipment, including
atiunl components or subsystems that would be more
casily concealed within the orbiter's cxrgo ba

The shuttkc orbiter also can provide efficient erew
rolation and cargo traniportafion to Lhe large space
siations appareally crvisioned by the Soviets. The
Sayur TM ferry vehicle, which can carry only theee
cotmonauls, is sdequate for the small crew changes
tequired by current operations, but a more efficient
yehicts will be required to sipport the 10- 1o 20-man
anoee staions that are ofics meationed by the Sovicis.

In addition 1o crew Terry and resupply missiors, the
shutie will probalfy hiave a role bn the construciion of
the fetwre space basc mentioned by Marchuk or any
simitar farpe struciures consisting of numerons wd-
wles. The modulcs Chemselves would most likely be
launched by expendablc boosters such as the SL-13
and the SL-X-17, but the jarge sotar panels, girders,
and other structural cOMPIBENS DCCCSERTY O LrERs.
form the medules inta an opentional complex could
be ezeried in the erbiter's carge bay. The shunic

cosmanavls would alse be availabic woaid in the

assembl:

)(/
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Figure 3
A Comparison of the US and Soviet Spaes Shutile Systems
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Space Launch Vebicle. The Soviet shuitle orbiter, like
its LIS counterpart, could be used 25 a reusablc
satcilite launeh vohitde, bet this probably is wot onc of
it primzry missions. The extensive asseriment of
Soviel expendable faunch vehicles ean pravide more
cost-cective launch serviees than the shuttle. The
Sovicts recently improved their ability to use capeng-
able laurcherr . *

e

. __] T
gether these measures more than double the potemtial
produclion and: lnunch-rute expability for the Protan
sysioin

The Sovicl shuiltlc's configuration sugpens thai # was
not designed primarily ax a launch vebicled Unlike its
US counterpart, the: Sovict shuitle consists of two
‘mzjor subsysloms——the ocbiter and the SL-X-17
‘booster (see gure 3). By locating the main rocket
engines on the core rather than the orbiter, the Soviets
have designed & hoary-liRt booster that cap be vied
witlioint the orbiter to orbit puyloads weighing up to
120,000 k. The addilion of the orbiier dramatically
redures this payload capacity—probably 16 about
one-fourth thit of 1he SE-X-17 alenc—and increxses
the tot] launch cost as well, The diversity af apera-
tianal orbits cmployed by the Sevicis may slsd fequire
additional kick stages, lugs, or propulsion modules,
increasing mission complexity. Figure 4 presents the
estimated cost per kilogram of putting o payload-in
arbit using the SL-X-17, with and without Lho orbiter,
1t indicates that expendablc launch vehicles, inclading
the 51-15, provide 2 more coxt—~Foctive meins to
Jaunch Soviet spacecoulf,

L
e }
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The Sovicts may lnok to their shutlle, however, as 3
part of their atlempt 10 brcak istc the Western
eommercial space haunch market. They are currently
sceking entry into the market with 4 licet of scven
ezpendable lunch vehicles and appear Lo be oplivhis-
‘e about their chances far acquiring some Weslern
clients. Meascaw, however. probably would be stymice
in any cffort 16 markst the shuttle as & launch vehicle
in the near lerm. Many payloads thal were eriginalty
configured for launch by the US STS have atrady
been modified for launch aboard exnendabic uh.l.;ln_l

-_J Prospects fo¢ winning clicats in the

19985 arc equally lenuous. Demand lor new laenches

wil! probabiy tper off, with cuslomers [acing an
averiupply of satellite capacity in orbil, According to
forecasis by acrospace industry txperts, Moscow is
unlikely to see & resurgense in business for lawach
vehicles until af least the cod of the centur

Sureliite Retrieral and Repair. Use af the-orbiter [ar
retrieval and in-orkit repair of malfunctioning satel-
files. could reduce the cost of Suviel space tperstions,
but, enly if combined with other orbiler misstons.
Savic sateltites hisiorically bave had celatively short
aperational lifetimes, ofien becausé of prematucs (3il-
ure 6f elceirenic componenis. The ability 1o replace
najor componcnts aboard the erbiles or 3t 4 manned
space base, witheut having to rewurn the saellite 10
carth, tould reduce the annual launch-rale requirc-
ment—eurrently 90 Lo | 10 satellites per. yeir—and
provide considerabile savings in the associated Javnch
cosis. Further ssvings ¢ould be realized Trom Lhe
cocresprnding reduction in spacteraft manufacturing
coslr .

Comments in Sovict apen litcrsiure on the USSR’
planned capability to retricve dissbied satellites and
¢atilrn them cither to aear-Eurth-orchit o to Earth lor
sepilr imply that the Savicts are also developing &0
unsmanncd ocbil-to-orbit lrensfer vehicle or space tup
o work in concert with Uheir space shuttle, A spsce
tug, similar (o the US Incriial Upper Stage, would be

—
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‘Figure 4
Estimated Cost of Pulliog 2 Payload in Near-Earth O rhil
With Selecied Soviet Launch Vehicles
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Figure 5§ _
Suitabllity of Sevict Reusabile Spaceenlt for Various Missions
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required Lo place many shuttic-launched sateliiies into
their operational acbiis snd to transfer malfunctioning
tatcllites between Bigh and low orbils forscrvidng.
Several Sovict stalcmicnts, however, have indiculed
that a space tug witl be usad 1o assemble large space
stalionz, selar powrr stations, aond ether Large struc-
tures in space, suggesting that scveral varisnts of an
actiital transfzr vehicle may be planned, passitly
including verstons that are liwacked by expeadible
{aunch vehicles rather than the shuttle orbiter,

Military Opcﬂm‘éu The shuttle’s tack of orbital
mancuverability and the time required for prdaunch
checkout finwt its uscfulness for most potentis) iatelli-

gence collection and combal missisas. I the Sovicis

belicve they can continge 1o pordray. their mansed

ipace program as noamilitary and l'«:ipc 1o use their

T .

L

shuttie for commercisl lannch services, the arbiter is
more likely 10 be restricted initially 1o covert military
research similae to that curcently performed sboard

Sovict manned space statlons under the guise of

“geaccinl exploration of guler spaee.” Unlike expend-.

wbic lxunch vehicles, the shuttle alsa could be used to
deploy ccrtain military satellites in arder 1o make
initial detection and idestification more difficult.

B ]

Spnceplane Missisns

3 A vehicle of this size epuld cary a
crew of up 1o four with 2 small amount.of eaitgy

The payload compartenent -on such 3 vehicle wmld be
big enough to accommotat®asnalt camern or some
othct sensor systemy,

-
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We cstimate that a fullscalc spaceplanc will bave the
ability 1o change the planc of its orbit by up w0 15
degrees or change its ocbizal altiwde by sbout 4,200
km using purely propulsive mansuvers, [

[ Symergelic plane changes, which use
the accodyedmic shape of the vehicle 1o increast fts
ability for chiznging the planc of fts orbil, may alsa be
wpissible with the spaceplane biut appear to only
marginally inerease in-ocbit performiasce, The space-
planc's acrodyozmic confipuration, while not required
for space operations, dramatically Jmiproves its perfor-
mance within the simeiphere, Maneuver capability in
the stmasghere would be criticaf to = spaceplanc’s
abilily to return to selected military aicficlds. We
estimile that, after recatering the atmoesphece, the
spaceplans could perform a crossrange mancuier of
up 19 1,400 ken, providing many addilionnl opportuni-
tics cach day to retim 1o-a desiprated landing site.

Milirary Operations, nlike the shuttle, a cpace-
plane’s mancuvering cxpability, both in space and
withyin the ntmosphere, could provide the Sovict Air
Forces with = highly mancuverable, manned space- -
«&ruTy 10 conduet mifitary operiations. The missions
mast aften discussed for reugzble spacecral

re dircct combal support
And ipacc wariare Anac l'ullC'
’ _j refored loa
commned “reconnaissance-strike” mission in whith 1
manned spaceeralt would conduet both targeting and
subsequent destruction of eritica) targols—an ideal
mission for 8 winged :_paca:rlft berausce it would ke

advantage of the vehicle's- unique.ability to mancuver

withiin the stmosphere. A spaceplane livnched: {rom
the grourd or, possibly, from » space station, also
could he used;

» A5 urapid reaclion reconmaissance vehide 1o aug-
ment Sirrent reconnaissancy systems and Lo overlly
specific wreas during crisis.or conflict before a
convontional salcllite’s orbil would pass aver thal
tarpek. [
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« To more accutately identily foreizn space objects
and Lo Esess their threat to ‘Sovict systems by
mnuwmng ciose 1o en unideniified spacecralt and
scanning il with s variety of scnsors.

For antimteilite missions sgainst sclected US saicl-
{iles, Thespaceplane correatly would bave limited
usc.in this role bocause of the small number of US
sitellites in the mear-Earth orbits that can be
reached by o spaceplane, bat it could be 2 useful
adjunict o other antisatcllile {ASAT) systems, par-
ticulairly 2rainst & mancuvesing spacccralt.

For space station defens

Space Stacan Support. A spaccplane also has some
capability & suppart space station operations, Even
though = full-scale spaceplanc woald have only 500 tor
1,000 kitograms of return cargo chpacity, it covld be
uselul for mpid return of high-pnority cargo_ It alve
could provide 1he Soviets with 2 means 1o support
crew (ransfers in emecgeoncy situztions, A spaccplane,
for example. can b layncked within hours rather than
the several days it takes ta preparcand Jaunch &
Soyuzcamus snd the weeks 1hat would be required
for the shetile. Morcover, with its latec crossfange
enancuver apability, the spaccpline would have nu-
merous dppiiusitic 1o land at a preselected location
afier a roxtud

Pro‘:rm.u Praspects

The Shutile System

The Sovid dattle development progeam appears to
be paced by the evelving complexity -of Sovict space
wperalions rther thaa & deficiency in Soviel lethnal-
ogy. Currest space station opcrations can be ade-
qualcly seported by th existing fleet of supply and
Terry vehidzs a( least until the carly 19905, The
matcrials-pocessing module most oftcn micntioned by

\
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the Sovicts as requiring the shuttle is not likely 16 be
launched belore 1989 and wilt not be ia (il operation
immediktely. Saviet lxonch aceds alss exn be met
with the USSR Heet of expendable boasters

Qver the past decade the Sovicts have made steady
progress with thejr shuttle mnm,c'

L {We estimate-thny the Sovicts will have four
operational orbitces by the carly 19%0s and possitily as
many as six by the late 1990

Reccnt press reporting, including statements by Sovi-
el officials, indicates that prepacations forthe first
{aunch ol the Savics shuitle arc nesting complelion
and that the first lsuech may accur Ister this year.
7} suggests what the fiest lauach aticmpt
will be unmanned il the Soviets can resalve prubluns
witk the sulomaiic tracking and [anding system.
Although the SL-X-17 performed sucossfully on its
maiden Night in May $927, the Brst fow lawnche of
any new baoster involve considerakble risk. An un-
manncd launch would avoid risking & crew that may
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[he Spaceplane

Progress on the spaceplane does not APECAL 10 have
peen a3 yicady, and we grc uncertain £boutily staips.
A

paceplanc rescarch and development may have be-
Eu early as 1976 [

c3Ting moved int space in 1980 with x series of
borbital and ortital Bighes [~ ~—

"Jinvolring the S1.-8 boesicr ang Spaceerat [

. | Wiih this prugrmi.la
e Sovicts thould haee been 3bls (o conduct full-cale
PACE tests using either the SL-11 Praton boaster of
he SL-16

-

be unneceastary (o these initial mirsions jn any cige.
K~ A succossTal unmansed 125t prohahly would icad 1o a
manned test within one yeas”
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Soviet Propesals To Restrain Skattle Activities

Durlag the period 197884 the Soviet Union sought
internottonal legal restraines ro Hmit US shutile
ectivifes primarily because of i1t conrern about The
shicrle’s miliiary potential, including iz ability to
nranewver close io Soviel tatellites ond to serve as o
wenpony carrier or as a test playors:

o At the 197879 US-Soviet ASAT 1alks, the Soviets
Insisred that a suspension of ASAT testing thould
apply to Vany meant™ of damaging, desiroying. or
changing the irdfectory of a space sbfect,

Ia 979, in the UN Comnuittee on the Peacefid Lisas
of Outer Space, the Sowéls proposd developing
rufer for the first orblt of manewvering Spacecrafi,
when the sysiemt might pass through the girspoce af
anather nation, and a bar oe Lhe vie of ¢ shuitle
sysicm io remove objects of anafher state from
ouler space wilhout permission.

In August 1981, following the maiden Right of the
US shuitle, the Soviets proposed a multilateral
treoly 1o ban the deployment of any weapons in
owter space. It specifically called for @ ban on the
use qf the shutile for weapons deployment,

-
In August 1983; following the US announcement (n
March of the Strategic Deferar [nitiative, the Sovi-
ar gropeved a muliflateral treaty to ban the vse or

*

threat af Jarce 1, in, and from sgace that would ban
the lesting or use of the shuttle Jor milliary,
ineluding ASAT, purposes.

= On 29 June 1984, a Soviet Government stotement
on the milifarization of space proposed that
manned gysiemr of eny kind be banned from intro-
ducing into tpace any kind of weapon—onvention-
al, nucicar, laser, particle beam, or any other,

By early 1935 the United Starerand the Soviet Unlon
reached agreement (o begin acgotiations on auelear
and space issues, but when the 1alks opened I March
the Soviet proporal did mot contain provislons tpecifi-
cally aimed ot the shuttle, The Sovietzs widaubtedly
viewed the US 8D proprasy as the more serious
threat, and thus directed their arms conirel propasals
at benning weapony in space, 7ot ot the method of
deploymend o

A number o factors may have reduced Lhe space-
planc’s priority, and the first full-scale arototype—
assaming Moscaw is still committed b the programn—
may not be.launched until the exrly 1990s. Two ol the
primary missions that 2 ‘spaceplane could perform—
realdime reconnaissanee of critici] tirgols and post-
strike reconnaisianco—have now been a least partial-
Iy fulflled by the Saviet near-rea)-time imiging satel-
lite. Morecover, we judge that resource constrainis’
played 8 role in any reccat Soviet dechion ot 10
complete the shuttle and spaceplanc programs simul-
taneously: The shuttte and spaceplane probably would
be devcloped by the same design Burcau, The Sovicts
may have aliocaicd available peaple initially 1o the
gliuttle in order to sSUpPOrt near-term spacc tation

<

operations. Even if these trained personnel were arail-
able, kowever, in light of curreat economic dilficulties
the Sovies may Yave chosen to vomplele the fwo
costly prapramz seaucntially rather than simulta-
neous!

A Sovicl decision to slow, or possibly-even curtail,
work o Ihe spaceplane may also be related to Sovict
efioris 1o delay US sntisalellite programs snd, more
recently, the Steategic Defensc Initiative (SDI). The
negoliating record of the 1978-79 US-USSR ASAT
talks ang sehsequent Sevicl arms control praposaly
{sez; inset) indicate that Moseow is canccraed aboul

[T S —




the poteatinl of the US STS 10 inteclore with or
destroy Soviet satcllites and (o deploy space-based
weapons, The Saviets have sought to pegotiate limils.
on military-refated orbiter activities ta ensure protec-
tion [rom near-teim US capabilitics. Full-scale testing
of 1 Sovict spaceplane would undermine these offorts
as well as their campaign agaiast SO

Imgilcations

The Saviet space shuttle will provide new aptions (ar
eondycting space opérationg, but we judge that jis key
<ontribution will be 1o suppert The prowing space
station program end . showease Sovict technological
progress. Current Soviet cfforts to attragt Western
cuttomers to the USSR's commercial launch and !
pace station programs alst may be enhanced by the
addition of the shiattle, In ul likelihood, operatimal
activities will begin alter two or three suceessiid test
ights. elnifying Soviet requirements for the shuttle.

Reveese Bloak 3]
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Progress oo the spaceplane is fess clear, The early
rescarch and date acquired from 1ests of the subscale
vehicle could redues the beadtime required 10 develop
an operatisnal spaceplanc ante & decision is made to
proceed. The impending completion of the shutils
development program afso will free cipericnecd de-
sign and production specialists to wark on a space-
plane project or on other advanced gicoralt al she
MTxoyan Design Burcau. The spaccplanc's high de-
velopmeat costs, howeves, combined with current
atiempts to inhibit US ASAT and SDI cfforus, includ-
ing x $&il-impased moratorium sgainst ASAT lesting,
witl protably keep Lhis program at 1 low Jevc) at feast
into the carty 1990x. Should the Soviets proceed with
this progrim, however, its capabilitics 10 openite in
and from space would present a potential threat lo
{uture US space operxtions in near-Earth orbit™
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Appendix A

Evolving Requirement for
& Soviet Shuttle

The Soviet manned spisce effoet began i the zarly
1960s, but much of the effort in the Rrat decade was
directed 1oward a manned lunar landing to compete
with the US Apollo program: The manned lunar
missions were canceled in the mid-1970s, fullowing
the ussuccessful nticmpt o develop a Satumi-V-class
launch vehicle, the SL-X-15. This progran: fatlure set
the Soricts bark In many plannéd space ventures and
undoubtedly was 1 maj: reason for the shilt in
cmphusis to manncd space stations in near-Eanh
orbit. The development of orbital stalicng has pro-
gresseil through several evolutionary stages designed
o reduce technatogical risk and lo compensate for the
1ack of 2 hexvy-Jit iaunch vehicle (sec figure 7.

Fitst-pencration Sabyut statjons had limited potential
becawse the prapeliants and life-suppart systems were
mot renewable. All supplies wers carried (o the ia-
tions in the Soyuz crew lerry velicte. Inltially the
program contisted of separate seiontific and military
research stations. Salyut 1 and Salyut 4 werc used
primarily for acientific vescarch, although they also
condugted some military-refated caperiments. These
expesiments were condicted whils the cismonauts
were aboard the station. 1n comparison, the military
stations—Salysts 3 and 5—operated lacgely autone-
mousty, with crews required oaly for periodic servic-
ing{

L

The scparate military and scientific space station
programs were combined on Lise sezond-geaeralion
statisns—Salyut § and Salyut 7—beginning in [977.
These stations tlso were equipped with an sdditiona)
docking urit at the aft ead, making it possitte 1o
auvtomatically replenish experdabls resourtes through
the use of unmanned Progress resupply vehicles. In
1981 the Savizts assembled their first modiiar space
station when Cosmos 1267, described by the Sdvicts
s 3 new multipurpose space siation modile, was
docked with Salyut 6. The multipurpose modules have
Beca used as independent stations, 23 speciafized

research modules for both the second- knd Lhird-
generation statisng, and, in 2 modificd form, as &
space tug to manesver another module

Mir, the third-generation stsvea Jaunched in 1986,
expanded thc modular station concept with & new
radial docking adapter thal permils 45 meny ag seven
spacecralt or modules 1o be docked simultancously ta
the station, An astrophysics module, Kvant, was
docked in 1987, and the Soviets have discussed several
othets, including a materials sciences module and 2
biclagical end medical laboratory. All Soviet space
stations and moduies to date have beon launched by
the Prolon jaunch vehicle, and crows and materials
have been relurned in varisnts of the basic Soyuz
ferry vehiche, Future fourth-gencration siations prob-

ably will be lnunched by the new SL-X-17 launch

vehicle and use the Saviet shuttle 10 supploment or
replace existing crow Ferry and resupply vehicles,
particularly In the rotarn of materials produced:-
aboard the complex.

The Soviets have foliawed a similar evolutionary path
in conducting tpace-based matesials-processing ex-
periments. In sddition 1o the experiments condusted
aboard manned space statioak, the Soviels alia have
leunched shori-duration, unmenned materials-re.
scarch satellites, Thesc experimenis ware used to
diefine the most promising techrologicsl processes
that, aceording (o Sovict open statements, will culmi-
nate in an orbital production facility, A dedicated Mir
materials-processing module is scheduled for faunch
by the carly 19%0s and probably wili begin the
trapsitinn rows basic research to pllot yroduction.

Barly sciwiconduetor production experimeats conduct-
od aboxrd space stations reportedly demonstrated
that, while crewmen are accessery for scrvicing loni-
term production processes, they also can be o “conta-
minart™ 0 (hai process: Space station vibration,




resulliag €ither from eow activilics or from space-
erali mancivers, tan have an adverse effect on some
cxperiments, Because of ihis, the Mir technology
module miy not be permancntly attached te the
station but rather a “free Bycr™ visited periodicslly by
cosmonauts in arder to muintain a steady Aow of
materixls to and from the module.

The Soviet shuttle orbiter should provide o reliable
means o retarn o Earth the volume of materials
produced in these modates. It will be cven more
erucial if the Mir pilot production faeility is further
expanded on future fourth-generaticn siations. Al-
though the orbiter appears 1o be gapable of relirning.
the entirc modyle to Barth for refurbishment, it will
be moire cost cilective to return materiaks in contain-
ers that have been specifically configured to bt the
arbiler's cargo bay. The shuitle's ability to make a
relatively soft Janding also will reduce the amount of
packing materials required and therclore san increase
the actual voiume of meterials relurned on each
missior

According 10 recent reporting in the Soviet press, a

number of Soviel scientists and space officials have
been openly critical of this ¢ffart, cantenting that

Secrg
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materials resaareh has progressed too slowly and has
not yet providad suffioient return to Lhe economy,
Othor scientists, such ax Oleg Gazenke, head of the
Institute of Biological Problems jia Moscow, claim
that 100 miuch sttention it focased on the menufacture
of semiconductor matefiais 31 the sxpense-of biologi-

-ca) and medical research, Much of this criticiem,

althongh apparently valid, probably resufts from im-

patiente with the methodiesl Seviet approach and,

perhaps, from s parochial view that ignores other
rescarch that alse is heing conducted aboard these.
statjons. The dedicated Mir astrophysics, reroate-
seniing, biolagical rescarch, and materials-processing
mpdules will significantly expand Lhe space available
for experimentation and production. Thus, the pro-
gramed expansion of Mir combined with the shuttle
arbiter’s ability to function a5 & space truck should

alleviate much of the current exiticism.
1
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Figure 7
Evolution of Soviet Space Shutile
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Appendix B

Selected Facilities To Support
Reusabie Systems
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Figure B
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