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Saviet Reusable Space Systems
Program: [mplications for
Space Opecatians in the 1994

The Soviels erc dovckopang at loast anc, and possibly e, remsable spacs
wystems. The space shutils, crueiel v fuiure manned space s1ation
eperetions, is in the final phases of grownd suppost and aimospheric festing
The initial laenck of an unmanned shuttle is expacted Inter this year. The
Seovieds also have examined the feasibilily of 2 spaceplane similar ta the US
Dryna-Soar, bat its curtent stalus s not clear, Although the shittle and
spaceplane may be parts of the sane peneral program, an examination of
their regpective capahilities indicates I;E151 u}g}- nre designed ta perloem
different bul complechentary niiddains

L}
‘We judge the primary mission of the Saviet shuttle will be to provide
bagistic support b future mannad space slatsons. This appsacs to bs the
anly mission that would justify Lhe resooree commilment sagqeined For its
development. The configuration of the shatiie—an orbiter and separmite
bupch vehicle—is well suited Lo 2 “space teuck™ o sopplement or replace
cucrent Sayuz Thi and Progress spaccerelt, particularly in the redors of
materizls or even spacialized research maodules, Orhsr missiens are likely to
mciude retrieval and repaic of malfenctioning spacecrall and the subtle
deplayment of high-valus military satellnes o

The Sowiet shuttle orbiter, like its US counterpar, could be used asa
reusable launch wehicks to deplay satcllites, but i1s design sapgssts this
probably will nol bs ene of its major mizsions, The exiensive asortment af
Saviet expendabis launch vekicles provides & mare costeelfective meand 10
Laanck spacecralt = e
jﬂ;g Saviat ghuttle 15 nod -
weatled Er:pﬂa@ caperdabls mench vehecles within at least the nexl
decade

The Soviets have cxamined 2 number of possible missions and configora-
tions (o 4 spaceplans and have conducted a series af arbital and soborbiial
12515 of @ subscale vehicle that is seemingly related 1o dovelopement ol &
spaceplanc. The charasicristics af the gubscale vehicle suppest that a
swpaccplanc wiald be better suited than the shuttle o perform mast
petential military missions, A spaccplans's mancuvering capabatitics, both
ir space aed in the atmosplcrs, appsar eptimized for reconnaissance and
ipace combal relss—satelling inspctian, nntisatellile oporations, and fpaee
satics defenge |
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The shuttle arbiter and spaceplans prabakly weusld be developed by the
sams design boreaus and production facilities, and we judge that resaarce
constraints prabably plaved & major sale in the decisian et to complete
these two expensive programs simultapsausly, Because the Sovizts have a
minse Wrgent reguircaeont fic a shuiile, ihey may have elecied toslow dawn
the spzceplans’s develapment. The requirement for Gimely reconanissance
no ean be largely Mulfilled by % nember of unmanncd setellites. The other
prospective inlasions of & spaccplane will basame lnercasingly impactast,
howeyer, il the Uaited States proceeds with the deplayment of @ space-
based strategic defense systam. Soviet offects 19 curtail US antisatellite
prograns alie prabably influcnced decisions on full-scale development
testing of the spreeplane. Specifically, its appearencs waeld hawe urnder-
mined Ewie],_q!m;iitfng positions that seeght o restrict “closz approach™
Lo salellsies

T JFellowisg twa or thres successlul lasnches, in all likeliboad, the
shuttle will be cperational, Progress on the spaceplane is Jess elear, Early
sescarch weak aod data gathered from fights of the subneale velicle shauld
reduce the lsadumic reguired La develop an operations] spageplane il the
decision has been made to precesd, Campletion af the shatibe program also
may pravide additional skilled maapewer for the peajea. Should ths
Sovicls remsin comenitied (o the develapment of a spaceplare, the
combinalion of high development cost and corcent 2ntisatellile conserns,
including their self-imposed moratorivm, maw keer ohig program a1 s
current low Jovel 2t least info the carly 1950
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The addition of reusable spacecrall ta e corrent feet af Sovie! space
systems will provide Moscow wilh new space capabilitias with potentially
impartact economsz, political, and mililary benelits, This paper compares
patential applicationz ’

1 with the assezied technical charazierstics and capabililiss o
eaplain the possible Seviet requirements that penerated the shesyed
rescarch elfrts
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Figume 1

Soviet Reusable Space Systess and Their Lasnch Vebicles
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Soviet Rewsnble Space Systems
Program: Implications for
Space Operatioss i the 1990s

Although the Soviets gresied 1heinitial tests of the
LS Spues Transpartation Sysiesn [5TS) with dersion
end labeled 1 an capoasive waste tat they would not
repent, they alis capressed concers ever its ability to
suppart militasy missions end sought is nogodiale
limits an its activitics. This appeeach suggestod that,
despide thelr critical pronoancemests, they wone well
veare of thg patential benefits of such ayitems,
Morecwer, N !
— * "7} during this same period the
Boviols were ucheewaul Their own remszbie fpiee
tyslome. This effort is embodicd in & major pl'ﬂlﬂ"ﬂn
b dievelop at leasi ooe, and paidbly wo, rewsabis
wyiems: a spaco shuttle with the same generzl apd-
hilities 25 the LIS 5TS and, possibly, a spaceplans
wilh masy of the characeeristics of (b US Dyng.Soar
desipns of the cacly 19605 (ree figore 1) ©

Exrly Sarict Introest in Reusable Systems

The Soiels slartad examining reusable sgacs syitsm
anncepts shortly elter the boginming af the “space
ape.” In 1962 Anem Mikayan, ong of the twe chief
degigrzre of Lthe MIG-series awrcialt, publicly pro-
clalme e nead Tar & kosmoder fipaceslans) to
quasdde the Seviet Air Foroos with wn cperatioml
capability in apacs, This view was cxpanded 1n tebee-
guent articles, Oac suithor, for cxample, stated tdat
such a system conld b2 used Lo conduct bombing,
rozonnaissasce, and aptianelin eporations from
space, He wenml o 10 weils that o sccoenplish swch
mizzices, 1he vahicle woald need 40 be able to perlorm
large arbital inclinatan chanpe h

_lettheugh initial

gmvermmenl reaction 10 the Mikoyas prapueal wat i
1han enthuriandes, studies on Lhe feasibility of 3
r2ualle dpace systom wors cosducted &t the Maieas
Avigtion indlatule Furing the mid otate 19604 The
idza Far this syilem, =allsd a rakeioplas by ke
Soviels, appareaily had bosn taten spocifically Trom

——

Lbe US Dyme-Soar peogram. - by
1953 lhe program in develop @ malitary ormie aii-
eralt had progressed “beygnd the study phase™ 13 the
casly rescarch stage

During the carly 193905, the Sevists apparenily begen
invesligating Lhe feasibility of a larger resmable space
wehicls &ling the limes of the LS Space Trassperia-
i3 Syatem, Their interest in & shanle peohably
evelved froes & drcision o emphasize d tpacs
Helions in low-Esrth erbit with the eventunl gasl of
culablishing & permanent space-based comglee (5ee
appendiz A For additianal details.) Initizlly, the Sovi-
s were thle to compentate for the lack of a heavy
kadnter by using existisg boasters to launch modules
that were assombled in spacr to eonciruct space
statiand. Lang-term goals for 8 pesmanenty manned
space coenples, howerer, required 18 developmesn of
two gdditiensl elements—a beavy-lilt booser 1o
laench the lurger sspments that wowld be reguired for
1 mpae hase and & meant bo oolunn barpe vluses of
makeriz

Two pgendific industriel associntsen [NPOs) were
cieated an dhe carly or middle 19705 to manages the
development af the new sapport vehicles requised far
[eture manaed 1pace gations, HPO Energiva was
established to conselsdite resuurces Tor dovcloping a
hezep-dils lawnch veddzle, which the Intolligerce Cam-
murily bas designated the SL-X-17. M2 Erncrgiva
arcparatcd, foc the figsd time, (Be services of two
mar boaster design buresus, The Likin bureas
detigned the strap-on bogsiers, while the Glushbs
Euresu develapd Lhe larpe cencral progibiocn madule
and piglsally was responsible far the incepration of
the camplets Luunch vehicle, MM Maolaiva, with
resurees froas the Mikayan and Boocrnyak aweieli

* T igma - Sow s 4psieem wi 0 ks complics ol 1ve s iy
Tiwnpdecaii. an copendali las=char baagd o8 the Thea ICRM 1ad
B raninbks eriaes, by Mo}




{lar Prégram ar Twal
the preall sevadpnesc veRicls ar 5 ol
ant, whish has been highly publicized in the
Fegters press, (s oaly o rear vehiele sded 1o pather
acredynamis, asrathermal, asd anarerials davo o
the forger shuwiile ovbiéer. - -
: Thee simednig af the #pace Mights,
Jar exemple, is rﬁmﬂ wiirh

© |2 the develapment of profeseive Bradernal pee e
enstfir rbiner |

Jpﬂlﬁwm_ rhy gmalicr
wehiche mayp Aave been weed for feirs of esrathermal
mmterials because @ prefereed rubseale ocbiter aed f1g
miove complen compures and 21rileds sondrad Sydirml
cauld mor be develdped (a e [ 7

A

ke
Sower rhuiile is sugporied by peveral dedicered
suppord facilivies that wave baily mr1_.ﬂlu"m ahae
cxpecred fiest thurtle faumeh

Laveral fazeovs, Bowever, suppent thal the ssalize
vehicle i part of an dadegendear spoceplane devel-
opment efiort even thaugh i map Bove beew wred 1o
vandcd banic rerearch dw areas thel would be
applicatde to borh o rheiile gad o speceplans, Firn.
rﬁeiﬁu'pc ar the pibroale 7

(S

badizs move clocely tham 3t does (Be rhutie

owiiler. Witk for unigee shape, the pnbrcals gpace-
Hlaee would nor be optimieed for teating the ghanle
evbiter detipn even though it could have becn weed 1o
teil mdteriale. Second, erressmenis by NATA engi
neers fndicate that a spalfcom offors would be
required to dedign & wekicle with the aerodpmemic
stabélivy eberacteritics dementrated by the subreale
rent vedisle Sueh an dlalocars degips i1 mov reguired
Jar @ dent wekicle o colle dava for linited agpects af
arbifer perfermance. Third, tecir are condimuing even
rhakgh the Soviel abaitle oriiiler confipwreiion kas
Been fenaliced aad deveral arlirtens have beem pro-
dueed. Moceaver, borh ocbital and sebarkirel fighes
grofably would naf be required F the tubreals wehicle
wetie dengned only fo fend shiile morerialr, Selar-
birsd Mighis wouwld prowde similor daca o8 reesiry
ors! prmerpberic fight gad are muck lesr complion-
ed Logivtipaill

Theee are af feast dud pogsible enplesaions for The
rantrodiciion b;ruﬂ:E snd analyrr
imdituting theee @or Iwn prporaie propromy the ppe-
teplane prograwm hae been fuersiled, or " did nas
kraw aff ts exintense. The Severs, for rxample,
refwred fe ackassledpe rhe exlaronse of rheir Shuirie
prograsm, derpife corslderadle evidence that there was
one, wadl! earp [RET furt prior o che fownch of ithe
Ererpipa bnoster. El'rhe_ﬂ_mpl'um ira n'auﬁn:__.
mliary profect, sy |

guamild be pmswarne of 16 pras
b wavruad for T
10 e wagwaed af all deiails
asrenaied Wik @ nlitory spacepiane pregrom given
ther cpnrsor-emenializotion o Sovel grogroms iw
penecnl.

HissigA. [T wou




dmign buresug, war created 1o desige and devebap the
reugatle spatessl . : -
: _':}iun'ng_ the mid- 1970y, che Mikoyan
mcesEnyas wosign burcaus were devalapdng Both a
smell &nd a large reusable vehiclk er e plang in Lhe

Tushing arca af Mewsow—] M]
E hat the szl wehicle prehably

wead & Iefing-hofy vehicle mech Bhe exelier US
Nilting-bady iesearch wehicles, whsle ke large vehiclz
i shyttle arbiter similar toodhe LS STS orbiter.

Soried Missions for Reasikie Sgece Sp

Howicl militasy and pcicntific writags, peblic snd

and lhat the develapment of new largs erbital ctations
& usder way, He noted 1kt Uhe reusable wasgpoma.
tion syslem was intendod o wark with these Dature
maneed 1 A 1986 publication, K +
kg Z55 R, depicted a thittleype spacecralt in the
'\'iﬁ'_nif"ﬂlil farge muliigat space staticn |soe Ao

Ag 18 inlerim step an dbe way (o such 2 spade bais,
the Seiers dn 1986 launched 2 new station called Mis
that kit mubliple docking parts asd is the firs
permupznsly masned spros stetion® The Mir ststian
repatadly will sorve a8 the ears vebacle for u serics of

mradales far missiand iuch ai il remale
sending, biclopical peicarch, nad mutcdials procoasing.
The preeest sy of materislin spacs it olles divcusped

Iy cpeen Seerwiied lilerature, and n number af Saviet

privals dlateassais by verous Soviet aﬁcill:,lu.d,[; :!st:.lmm:u.u have siressed the lmportisce of mansed

analyic af the vehicles' echadzal chaa cteristics Blen-

1y fowr potestial missioes fer rewmable space systoams:

= Huppeet 10 manosd space slalioos.

= Lagnch velicle for satedlides.

» Reinieval aad repair of dasabled satcllines.,

= Mititary cperatioas, iscluding inlelligence wlleciann
asd space warfare,

A enamination of the regpective capakilitier of the

spacdplane and shutthe indizate” [t the peo

sysiems e Heoky o porfoi me ceatplémentaty i

fom

Shadthe Miszions

Speee Stasiaa Sepport. Sovict officials have staved
thiad sppart ba Lhe maaned spaoe program will be ons
of 1k primary missions foc Their shaitle erbiler
Analysi ol Thege dletements and currenl Sovicl ipice
staten epesaiged andicates thal the shutils 6 leely 1o
be wied o

Sali-landing recovery of large paylowds, sndading
fensitive tesl equipment, mdleriak, and podatly the
eatire mpdales from Mir and fulese space tased
slarions

Crew (orry ard redupply missions carronlly carssd
aul wis Lhe Sopur TA and Frogross space velickes
Okial construction af farge space struciures.

In am istervics with TASS, B ewample, Gariy

b aretuk, previdest of the LISSH Academy of e
caiet, stited that the Sowens regard “manned orbital
eamplencs as the marn directaon”™ in space capleratian

orbifisg labgratoricy znd the econorwic borefits from
“Tadiomes' im spats [ies Iise). Some of the malcsiak
provduced an thete compleces, such as erysfals, poes-
sicn Rall Besrings, and exoic motals, also have sigeafi-
camt edlivary ppplicatices that would be impartast 1o
the Seiars. To accomplish this goal, Marchut staged
that the Soviels would require 3 emi-ellectve cargn
wehide 1o Terry heavy malerals 1@ and Trom the
stanion as wedl as 1o "make the cmmotauis” home
camiag from spase mars semleaable

In Feesmber 1937, Oleg Gazenbe, dirceter of ths
Insdingte of Ehanradical Proskome in Mo, clata-
rated on the shuitle®s Munction, He clained that the
saa] Hemitation an Uhe wes of B and, in the furure,
ks tediogical fmedical labaratany smoduale is the Soe
wieqs’ ubality 1o relurn mstesals v Eacth, but that
ance b space shaiile 5 operatianad these imilations
will molonpes caist, The aybiter £2n return epprosi-
match L5000 kiograms of cargn. In cantrasd, {5
Sayur TM speceerall now usod with Mir is capahile af
relurring ondy atel 25040 300 kilegrama of materni
al, anzmaum tulliceest io mppar] the hatie fegekrch

[
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Marchok ¥ Srar fod Spacr Prodacrii

Guriy Maorchuk's interview with TASS followiog the
vy BEx-T 7 louneh incledad these siciemeals on
the induririal patentisl gf space compl!

The mew fatks of industeializerion in qear-
Earth spoce make sigaifoasly greater de-
sands an fpace fremaipoviarion SEeme en i had
become epseviial ro ingrease frelght Aows 1o
FPESE, CuT BT Prantacrtadion eorlr, further dn-
crease fhe margin of sofely, be able (o Bring
heawy poploads bock to Earth, end make cou-
monauis” Aorreceming Srom tpdes mre
coenfordable. . .. R
The wse af the aruilipurpore Eoergipe boosrer
rocke! will enebile ur e brosden subprsstially
work for the peccelel explocation al puter
space, irclnding rhe petring of heawy communl-
colions sarellites fnle groscarionary arbis, the
faumching of ouitomalic inteplanstary stations
inte deep apece aad leeand the Sun, the aigesi-
bip of versarile orbital compleres contisiing o
farpe moduler and ptruetural elzments, axd the
plecement of éxperimienial 1odar power plaxts ix
kit with a wide drea af sedarell batrerier fov
uty in space produciion. Sa, o prorpen! cpend wp
fow sk indusirializsiion al the necr-Eordh
tpace. Hawever, we do nof iatend in pive up
reliable Booster rockets thad bave soyuinted
themseiver well amd that we shall continwe to
wre i the furure o well for the trasspartacion
af cargaes =l Quler Jpace. ...

An aprimum combisarion of bossier rockels af
varipes clasres, spaceships, interorbural rugr,
and ather space fecknologw will make i porri
Ble ta create a Bigh-performance Earth-tpace:
Earih fronsportelion iag, whisk (o aw abjesiive
wecersiny for the further development of cei-
LI '

e

currenily being condwsted bt probably inadoguate
Tor meit asanufactaring applications, Maceswsr, the
capiule hes tittle additiona] wlame availalds for
conciclent returs of matcrials. Currcsl experimets
abaard Mir may mark the beginning of ke vrassition
from basic reseamh on materiads processing to aclual
privduclnd. © ils wlsesdy mboard the stalion
wagld be evailable 1o porform the periodic serviEng
eeguired, and the shuttle can safely return a reaion-
able velume of delicals nuaterials or oven goompiels
weadebes for refarbishment, if necezseey

The abifity 1o return hardwars ard data from covert
malitary ceperiments perlogmed aboard the space
satiang, without passibdliny of inlarcepl, also probally
is ancractive to Sovict militery researchers, Suth
research performed aboard fulure stations & likely 1
jnwalve larger and more comples equiprment, incheding
aciual compooenls or subsyslesst that wauld be more
easily conccaked within 1he arkiic s carge ba

The shuttle orbiter alss cun previde eficient ciew
rolation and &arpe tracripaetation 1o ihe Lpepe space
statians appancetly envisianed by the Soviets. The
Sayur T ferry vohicle, widch ean cacry anly three
mogmenauls, ik adegueate for tde smell crew changes
ropwired by curiesl operations, but o more efficient
wehizle will ks reguired to dupgart the Q- 1o 20-man
e 1gtions that are often mestiancd by the Sasies.

In addition 1o crow fersy asd resepply missions, tie
shuttle will probably have a rofe e the constraction of
the Tutyrez space hase mentionzd by Marchuk or dar
similar large siruclures copsisting of numaraus mod.
ules, The modules themsclves wesld most likely be
lawnched by capenilable boosters such &3 the 5113
and Lhe SL-X-17, but the-lerge solsr pancls, girdeors,
and other structugal companess necesiecy o Lrasd-
Toym the nwcdulas inbo an operational comples cogld
B carmed in Lhe ecbiler®s cargs bay. The shulile
conmonaufs wonld also be availzlis te ald inthe
assembl:

i




Figure 3

A Comparisan of the U% and Ssviet Space Shutile Systems
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Spwce Lavach Feliele, The Sovier shuiils arkiter, tike
ity VS counterpart, covld be wsad 55 3 reusabls
satellane liurel vehicke, but this probably is nou ene of
its primary missions, The cxiensive assartmesi of
Laviet dakle Runth wohides can provids merc
cont-efentive liuack grviced than the dhmtile. The
Sovists recemily improved their abiline wouse expend-
able launcher [ ’

. J Taa-
gether Ltheae measures moce thas doghle the patengial
pratuction anid aunch-sale capatslicy for 132 Praton
LpaLE

The Soviel shanle's configuration suggesis that i was
nol designed primarily as a lausch veliche® Unlike iz
IS counterpart, Lthe Soviet shutile consivts of two
mig o sebsystems-—the orbiter and the SL-X-17
booscer (see fipure 3 By locating ke main reckeat
engines on Lhe coro rather than the orkiter, the Sovicli
hawe desipned a heavy-Fiit bocster that can be used
withatt the arbiler Lo ocbil payleads weighing wp 1o
120,000 kg, The addilien of the orldier dramatically
rodeoes (ks payload capacity—probably 1o about
ome-fourth that of the SL-X-17 aloaz—and increases
thie 2002l boeneh cost ae well, The diversity of apera-
tianal erbitg employed by the Soriets may alse require
addiesanat kick stapes, teps, or propulsion modules,
nereiding missian complexiiy. Figuse 4 poosents ihe
extt d cast per kil of puiling a paylcad =
orbin wsieg the SLX-17, wilh and wilthas! the arliter,
It iredicates that expendable launch vehicks, incleding
hie Sho 16, provide a merr cost--Wecime meung e
faunch Sovict spacpesalt

C

=

The Sowicty rmy ook 1o Lhein shutibe, however, a5 0
pard o their aissrpl 1o break inlo the Wegtern
commercial spes fauach marketl. They are curcently
eehmp sy tate the markze with & Beet of seven
enpendabiz lavach vehicles and appear o be cplirmis-
NG about their chanses loe acquiruag soome Wealcrn
clients. Mostow, howewer, probably wowkl be dpmicd
n any efMoet 15 markel the shunile a8 g lamnch sehicle
i= 12 near term. Many paylozds that wers erginally
ceabgured lor laumeh Ly the LS 5T5 have already
Eesn misdificd for Banch aboard expendalble mhl:lhj

Peaspeces far winning clicnts in the
1990: are egeally fenucus. Demaed for new launshbes
will probably taper off, with cuslosices [acing an
weenupply of tatelBle capacily in orlit, Acearding 12
ferecants by serospace sdusiny sxperia, Meosoow is
unlikely 10 see a resurgenze in hetiness for lgunch
wehicles umlil af benst the end of 1be centur

Swtellite Kerrieval amd Repair. Wsc of Lhe crbiies [
retrievel and is-orhit repair of mallanstianing saiel
files coold rofece the cust of Savict dpaor operahicns,
st enlly i combimed with sther arbiter misgions
Sorwie] aatellites Bistorrsally hive had eelstively shart
aperaticeal Rictimes, eftes hesaes of grematens (2l
wre ol elecirenic compesenis. The abelliy 1o replece
e compenents board the orbiter or 2t o manned
space bate, withoul hoving to retarn the sellite 10
carth, could reduce the annezl bunck-rate regwire-
ment—cucrenthy 20 wa | EQ z21sllives per yrar—and
provide cansiderakle savings in the sisacited hench
coats. Further tavings cnu’d be eealized from che
carsespanding redpction In spacecraly masufaciering
£ 14

Casaments in Sovier open litzrature on e UESR'S
planned capatliiy fo retrieve doabled salcllics and
retum them either Lo near-Farb orbit ar to Eacth le
regair imply that the Sowicis arc alug developing an
uamanned orbit-io-crbit transfee vehlcle or space tug
b wark in conoerl witd Uhes space shalile. A space
ag, dirilar 13 he WS I2esial Lpper Stage, would be

),aﬁ"'
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Figuse 4
Estimated Cozt of Pulting a Pavisad in Mear-Eanib Orbil
Wilh Selecied Sovier Lawnch Velicles
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Figure 5
Suitability ef Suviet Reusshle Spacecsaft for Vasious Missions
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reqmired to place many thuttle-lawnched satelftes o
their operational arbils asd to transfer malfunciosing
sxlellites between high and low arbits fer sorviging.
Several Sowiet clal e, kave indesial
that 2 spacs tug will be used 1o assemble |large space
slatian, salar power flations, apd ether large teuc-
twies in spacn, sugptsling hal soverzl veriants af an
eeliilal tranafer vehicle may be plannod, passitly
incleding veritons il are launched by cxpendy
lasnch vehicles rather then the shurtle arbite.

Milirary Operations, The shuitle’s ek of eobial
manesverability and tke (ime required log preligach
chockoud limit its weefulyess for mnst paleatial imielli-
gonce oalizcisan and combad missions. If the Soncls
beclicwe they can continue 1o portray their masned
space pragram as nanmilitary and bape to use their
shuttle Mor commercial Funch services, (he arbiter is
macs Hkely i be reptsited initially v covert military
rexcarch gimmlar I thal surrently porlormed aboand
Savict manced apics dlations under the guise ol
“peacefal enplarsioes of puter space.” Unlike eopend-
able laench wehicles, ike ghuizle alsa could be used ta
deploy certaba mililary satellices in order 10 make
Insital detection asd idestificaiian mare difficull,

B ]

Sgacepiane Mlisaiane

J.’L wehicle of ihes seze could carry &
crew of upoie four with a small amounl of l:arml:

The paylead compartiment on such & velicle would be
big cnoiigh 10 acernrfdaite snall Chmeda or wae
cller JEALE THIIEm,

r .
.

We sstimars that o fell-scals spaseplanc will have the
ability o change che plane of die orkit by up 1o 15
deprees or change fos arbizal sltiiods by about 4,200
km wring purely propelive mansavery [

[ ynerpelic plame changes, wihich use
tise mercdyndenic shaps al the vehicle g increase ils
nbifity for chungiag (be planc of its oobil, may als be
ible with the spaceplars bul appear 1o anly
merginally increase inorkit perlanmance, The spaee-
planc't acndynamic confipuretion, whils pat required
[ar e epcrations, dremalically impeoves its perfor-
e within {ke atmatphere. Menswrer capabdlity in
the simedghere weedd be critical 1o & spacoplanc’s
ability to resusn vo sckected military aidficlds. We
extimare Lhat, afrer seeaneriag the stemmphere, the
spaceplane could pesform a crostrange mamsuvss of
ap o 2400 kny, providing many additiensl appeeiusi-
tics cagh day o redwms o a designated landisg sile.

p

Adiiisary Operarione, Uslike the shutile, 2 space-
pline's massuvering capalslicy, both iz tpace and
within the smnsphers, eould provids the Saviel Al
Foreas with & highly maneuverable, mannsd space-
oreft ta caadaet mildary operais Thet inigin

meosd allen disoscsed i'nr_: able :pa.m\:nﬂ-f___'
_rin: dircel combat Fapporl
vl

and TEcc wartare, An ac

refierrod 1o 8

a “res istamer-tirike im witech a
maarened xpacetrafll weuld eondeer Bath tarpeting and
suhsequent daitructian of eritical tasgets—an ideat
imission for @ winped spacecralt becauss it would Lake
advaniage of the sehicle’s unigue abilily 1o manouver
wilhin the ptmaosphere. A spacoplanc liunched [res
the greumd or, posathly, lrom & space #Halion, alis
cougld be uped:

* A3 8 raped Teacthon reconnlisance velicls 1o angp-
ibEhl Calfant Feoosnigsance syslems and to overfly
specific ereas duciag crizis or coallict belore &
gonvendionzl saicllite’s crbid would pass ower that

larged. [



Lhe Sowiets a5 requiring 1h= shurtle i no Tikely va be
laumched belare 1989 and will not be in full aperation
immediately. Sovict lzunch noeds alss ean be mel
with ihe USSR’ Brel of copondabls boasiers

Ohver phse past Secaade the Sovizrs have made steady

progress with theis shunlunrwl.rn.g :_'J

= T msoee gecurately identily forsign space objects ) . T T
~and o esess iGeir threat io Savict systems by
mancuvoring coss 1o an enidentificd spsasiali smd
scanming il with a varicty of sceaors.

L]

For antiatcllite missions sgaina selected U5 salel-
lites. The spaccplans currently would kave limited
usc in tkis rals beeuse of the small nusber of US
satcliteyin ihe pear-Earth orbag thar can be
reached by 8 apassplane, kst it could be a usefal
adjunet o ather antisatellite (ASAT) systems, par-
ticubarly apalnad & maneuvering spacecnafi

= For space station delenal?

Srace Sravanw Supparr. A gpaceplane aloo kas some
capahility 18 suppert ipace stalion operatinss. Evea
thowgh a Mi-gesle paceplans would have only 500 12
L 00 Kalegranis of retuirn carge capacity, i eould he
wsciull for mpid retiern of high-prierity carps. [Lal
coald preade the Sosiers with o mears to supparl
crew transles in emergemsy iluations, A fpaceplane,
[ exampis, can bé lassshad within boars rether 1kan
thic meveral days 1t takes fo prepaec and lauach a -
Sayue cagrele and ihe weeks that would be roquired |z emimaie thet the Sawiers will have four
far the skarie. Mareowar, with ns birgs ergsanpe cpzratranal arbiters by the eadly 1990 and possibly a2
i pever capahility, the spaceplane wiohd have nu. many as w41 by Lhe lage 19490
msepaus apporfu=itice 1o land al & presclected location
aflera resos Ferent press reporting, incleding statementd by Sow
e officials, indicates thai pecparations (o 18 first
lsurch of the Savict shutils sre neating compleiion

Prnnrlrﬁ Praspects and that the Brst lasnsh may occur later this pear
. 1 sugpests that ke first lpanck atlempl
Thhe Shutile Syslem will be ummasned if (ke Soviets can resolve protlama

The Savid thuitle development prageam dppears Lo wilh the aukomatic trecking and landing systeen,

b paced by ihe evalving vomplesdy of Sosicl space Altheugh the SLX- 17 performed sweccsslully ar it
opcraticas rather tham 2 defisicney in Sovief technol- masden Plight in Bay 1987, the Breg fee lasnches of
agy. Curres space station aperatioss can be ade- any new boaster involye comderalds risk, An un-
quately sepporizd by the cxisting fleet of supply asd  sanned lunch weoeld avoid risking & crew that may
Ferey wehicla at least until the casly 1940 The

malesinds-precesting module mest aftes memioncd by




L

[ he Spaceplane

Megress an the apacepdane doei pan Bppoar i haee
jeen as steady, aed we are uneetain ghout W5 SLals
teplans reseind znd devebomness may huee be.

tu exily 3y 1576 [

cEling maved inlo space in 1990 with a seriey of
borhital and ecbital Mighs/~ =

linwvalving the 518 hoaries uny Speceesang [

.

IFEE

- With this progeetsion
& Saviels thowtd have heen able 1o conduet Fullacale
© dosis asing ether 1he SL-11 Proloa Begsicr o

he SL-t6 [~

., _ 1

Enascressaey to these indtial misans in any cags,
A suoccusTul unmannsd (ot prod hiv wold kadiea
manred test welhin ang years




Sawier Preposals To Restrain Shasie Acilvities

Duiving the peeived 198BS the Savier Umion rought
international begal resiraines e limir U5 shaile
aciivities primarily decapse af ftr conceen ebour 1e
shuirle’s military povential, inededing itr ability Ja
manguver flore do Sawel satellites sad 1o berve cr e
WeODAHT carrler oF @5 a lesd platforny

= A the FRFE-T9 US-Sovier ASAT talkr, ehe Soviers
fweristed thal @ suspension of ASAT tecting should
apply ta “any magar” o dameping, denrohg. ar
cheoging dhe trafeciory af @ space objeci.

In I9T%, inske U Commiiies o dhe Peocefil [es
af Duter Space, ihe Sowels propored developisg
rules for ghe first orblt of manewvering pazecrall,
wihen dhe spriem might posr through the airspace o
enafher modion, ond o bae on (ke wse o @ shetile
rpstem I reveove odfects af cnodher tiale from
ouler Ipace withowr permisnion.

In dugest 1581, following the maiden fighr o the
L% shurile, the Zoviels proposed & muftiloteral
treary do bon the deplay t g anp weap in
ouler space, [T specifically called for o bow on 1he
wiv i The pkutile for wrapons deplopmméns,

e Augunt (R8T, following rhe L5 annol i in
Murek of ke Sreatepie Dafence Inivative, the Sovi-
ers propased o madrilateral sreely (0 ban ke wse or

theeat af foree 1o, iw, and from seace that would bon
rhe fepring or ure of the rhuiile for militory,
inglinding ASAT, purporer,

= i 29 Jume PR, @ Soviel Governiacar siatemess
on [he militariration of space proposed ther
monned spiems of any kiad be banned from fatroe
ducing imto spoce any Lind of waspon—sonuvention-
&l nwcienr, larer, particis beam, or amp orker,

By eaely 1983 the United Stares end the Sovier Unloa
reached ag 1o begin meg iiover ue nieckear
and space fgeed, bur when the talks opered i Marck
the Sovier proposal dig not eomars provisions gpeeli-
cally aimed ar the shurtle, The Sawviers wedaubredly
virwed the IS 800 progeam ais the more serigur
rhread, and thes direcied thelr armer cowrral proparals
ar banaiag weapowrs (e space, mo! af the meliod o
deglopmen| ’

A mumber of Rustors may have redugsd the space-
planc's priarity, and the Gret Full-ssal peolndige—
assumang M & gl 12d 1 the pregram—
may il be lenched until the early 19305 Two ol the
prineaey missions that v spaceplane coeld perform-——
real-time reconpaissence of critical tergels amd post-
#iiks resninnaissa poe—have now beerat least partial-
by Fuldlled by the Soviel mearsreal-iime maging satel-
lite. Mlomreoeer, we judge that resaurce coasleainls
played & raledn any recent Soviet decsion nal 1o
campikte the shetile ned spaceplase programs simul-
tancaisly, The shiniz ond spaceplan: grobably would
be developed by the same design burzau. The Soviets
may bave allocaed available peogle hitally wibhe
shutlle imarder 1o Suppos] neas-Lerm gaoe statian

operations. Fyen if these rained persannel were avail-
ke, bewweaver, in light of currenl econamis diflicullic
the Soviets may have chosen Lo edmplele the Lwa
castly pregre=t sgaucntiafly rather then siescla-
mesus]

A Sovicd decisian 10 sk, o1 possibly even curtail,
wark an the spaceplane may Biso be related so Sovict
cllaris o delay U5 antlsateliits programs asd, more
recently, the Stratcgic Defense |aitiative (SDI). The
nepotiating record of (he 1974-79 LIS-USSR ASAT
talks and subisquont Sowiel arens contral propasals
[se6 inset} mdicale 131 Moscow is concerned alboe



ths patential of the U5 STS o interfoie with or
desiray Sovlet apteilites and ta deploy speos-based
wiapoas. The Sowiets have soughi 1o negaliae limits
an military-related arbiter activities 13 ensyre pratee-
kan feam acar-term US cepahifities. Fufl-scale s=piing
of 3 Boviet spaceplane would uzdermine these efoets
as well as their campaken againil SO0

Tmsglizations

The Bowiet spaes shaitle will provide new opbeag fos
ceadecting spes apsratisns, bul we jodge that iis key
coatribution will b 1o gupport the growing space
slation programs gnd 10 showcass Soviet technolagical
progress, Current Soviel eflorts to attract Western
cusloerers 1o the DS5R"s eommereial launch and:
spacc stalion programs alse may be eshandd by ihe
addition ef the shuitle 1a sl Hkelidsosd, apsrational
achvilies will begin afier twa ar ihres sucessaful et
MNights. clarifying Sovier requiraments fog the shuttle,

Arverir Bfenk 134

Progeess on the spacegdane is Iess clear, The cariy
rescarch and data acquired lom testy of the swiseals
vehlele cauld reduce the leadtime required te devalap
am opcrdisaml smecplams once a decision is made Lo
peocesd. The isgending complotion of the shetls
develapmenl pregram alm will free expericac de.
slgn and producion specialisis to work on a8 S[CE:
planz praject ar em other advanced aircrall at the
Mikeyan Desipn Burau. The spaceplane's hiph de-
welopment cosls, Bowgvss, eombingd wilh carreal
wibempds bo inhibit LIS ASAT ard 504 ellores, inded-
ing 2 sellsimposed meorstorsum apaiss ASAT kesting,
will profably keep this program at & kew lewel a1 beast
win e carly 1950, Should the Sowists procsed wizh
this program, however, ils capabilities o operat: &
eind fram dpacs would prosenl a potential theeal do
futare LIS spice aperations in ncar-Earth orkid




Appendix A

Evolving Requirement for
a Soviet Shuttle

The Scvict manned space oflart began in {5 carly
L9640, but much of the eflort in the frst docade was
directed voward & mazned lonar lapding 1o compete
with the US Apollo program. The mammed lamar
missions wore canceled im the mid-19704, Rellowing
the ussuescasfal allempt o develop a Satem-V-glass
laungh wehiels, the SL-X-15. This progeam fallure s
the Seeicis back in maay planned space ventures and
undoubledly wes a majer reason for the shift in
cmplasis i mannsd spce stations in pear-Banh
arkdl The develepment of arbilal stations kas pro-
pressad thromph several evalutbasary stages designed
ta redess technakopical risk and to compensete far the
lack of o heavyslilt launch vehicle (sea figurs 7).

First-peearalion Salyud slations hod limited potentil
becawse 150 propedlants and life-tupport sicms were
nal rezewable, All supslics wers carried 10 (he £1a-
tiens in Lhe Soyuz crow forry wehicls, Dritially the
program consisted of smoarate ssientife and mificary
reszarch Hations. Salyul 1 amd Salyut 4 were wied
primasly for scicmtific research, Lithouph they also
canduated some military-related saperiments. Thess
expesiments were conducted while the casmonzulz
were abaard the station In cemparisen, the military
statinng-—szlyals I and S—operated largely auloms-
mnously, with crews reqeired oaly For porisdie dervic-
e

L

‘The seprrate military and scientific space station
pragrams were combined on the second-generalion
elatiens—3Salyul 6§ and Salyel 1—beginning in 1977,
These statians alse were equippsd with an addftional
dodicing unit al the afl sod, making o possitle 16
autamatizally roplonish cxpendlatle sesausess theough
ke use af unmannsd Progress rerapply wehicles 1n
1RB1 the Savieis & Bled yheir frst modular space
slaticn when Cosmios | MY, described by the Soviets
ax & mew muliipurpase space siodion module, was
daciead with Salyut &. The multipurposc madules have
heen veed ax independent statians, as specialized

research modules for both the secoad- and thisd-
generation stations, and, = a modified lorm, 25 a
space fug to mansuver ansther module ©

Mir, the third-gencralion slation fsunched in | 936,
expandsd the madular slatitn concepd wilh & Héw
radial docking adapter Lhat permils &5 Many &1 sEVER
spacecrall or mofdules 1o be docked simvulaneously to
the station, An asrrophysics module, Kvant, was
descked i 1567, and the Soviews have discussed geveral
others, incleding 2 materlals scisnces modale and 2
Bhalogical and madical latoratory. ALl Soviet space
stztions and modeles to dale have beon launched by
the Profan laenck wehicle, and crows and materials
Bave beem rolerned in varfasds of ihe bajie Savuk
ferry wehicle, Future fourib-gescration slations prob-
ably will be launched by 1he mew SL-X-17 lausch
vehiigde and s 1he Sovest shuitle to supplement or
replses cxisting rew lerey aad resupply wehicles,
particulagly in dke return of nuterials produced
sboard 1he complex.

Thee Scwiets have followed a simdar evalstianary path
in mooducting space-based maleriali-processing ci-
perimentg. In sdditics o b= experiments conducied
ghoard mansed apace statwas, the Soviels alio have
lpishehed ghort-deratios, uneasnsd materials-re-
isarch satellites. Thess experiments were used to
delins 18 st praisiag technalogical processes
that, according to Soviel open slatements, will culmi-
nane in an arbilal peedection facility, A dedicated Mir
materiale-processing module i1 scheduled for lounch
by 1< carly 19908 and piobahly will Begin Lhe
transitien Treet hasic research to pilol preduction.

Barly samicondwstar produsion experiments condeci-
ed shoard space staticos reportediy demsonstraied
12at, whils smewmes are nesessary for sesvicing long-
leren prodisciion processes, Lhey afso can be a “conta-
misndal™ 0 ihal process. Space slatian vibration,

)«(/




resuliing cither from crew aotivities ar from space-
craft mansuvers, can have gn adverss effect o2 same
zaperiments, Bocause of this, the Mir tochealogy
module may not be pezmanently anached to the
station bat exther 8 “Iree Ayer” vislted periodically by
cosmona ety in eoder 1o mainlaie a steady Now of
materials i asd fram the module.

The Soviet shuttle orbiter shauld pravide a reliable
means ta redurn o Earih the voleme of maieisls
prifuced im these modales, Tt will be seep more
crucial il the Mir pilat production Fucilicy is ferther
expanded an Mturs (osrth-geneiation stations. Al-
theugh the orbiter appears to be capable of retursing
the eatire meedule to Earth for redfierbishmens, it witl
be move cost effective Lo reters materials in contain-
ers that have been spocifically configunsd (o 6t the
orhiters carpo bay, The shuzebe's ability io make 2
relatively soft landing 2lso will redisce the smosnt of
packing materfals éguired and therefore ers increase
Lhe aciual volums of malerials retusned g egeh
missiar

According b receal rsportizg in the Sovist pross, 2

namber of Soviel seientists and space efficiali hive
been apenly ceitical of this offart, conlendieg that

Heo

materials rescarch kas progressed toa shiwly and has
ool yet prowided salBeient retucn i the econcmy,
Dber sciemisg, such os =g Garenko, head of the
laslitute of Balogical Probless in Moscow, claim
that voo muck attention is focused on the mamufactore
of semizenductor materials af che expense ol bidlegi-
cal mid medical research. Muck of this eritisiom,
although apparently valid, probably resehs fram im-
patiesce with the mathodical Sevict approach snd,
perhags, from o parachisl vicw that igmoves ofher
research ihal also is being coeducted absard thesc
slations, The dedicated Mir astrophysics, remats-
senzing, binlogical pesenrch, aod materials-procsssing
midiles will significantly expand 15 space awaiatlz
far experimentation and production, Thes, the pro-
gramed expacdion of Mir combined with the shunle
arbiter's ghility Lo function as & Spaes truck shoeld
alleviate mweh of the currend eriticism,




Figure 7
Evolution of Soviet Space Shutile
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Appendix B

Selected Facilitiog To Suppart

Reusable Systems
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