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3alycK rpy3oBoro kocMuueckoro kopabas «ITporpecc M-50» ¢ kocMoppoMa balikoHyp 3armaa- (0] nporpammve
HUpoBaH Ha 11 aBrycTa 2004 roaa.
«ITporpecc M-50» pocTaBUT Ha Me>KAYHapOAHYIO KocMuueckyto ctannuio (MKC) koMnio-
HeHTHI TOIIAMBA, BOAY, PACXOAHOe 000pyAOBaHUe, 000PYAOBAHUE AAST HAYUHBIX 9KCIIEPUMEHTOB,
KOHTEMNHEePH! C MUIeN U MOCHIAKU AASL DKUTIaKa.
Kocmuueckut kopabab «IIporpecc M-50» cTaHeT ueTBEPTHIM KOpaOAeM, 3allylLleHHBIM B
TeKyIlleM roAy B IIeAsIX TPaHCIIOPTHO-TexHudeckoro obecnieuenust MKC. PaHee, B iHBape, cTap-
ToBaa «IIporpecc M1-11», B anipeae Ha «Coto3e TMA-4» Ha CTaHIMIO IPUOBIA 9KUTIAK ABSATOMU

OCHOBHOM 3KCIlepuIny, a B Mae rpy3sl Ha MKC poctaBua «IIporpecc M-49».

Program Review

The launch of the Progress M-50 cargo spaceship from
Baikonur is scheduled for August 11, 2004.

Progress M-50 will deliver to the International Space
Station (ISS) propellant components, expendable equipment,
equipment for scientific experiments, food containers and
packages for the crew members.

Progress M-50 will be the fourth spaceship launched in 2004
by way of ISS maintenance. Progress M1-11 was launched in
January, Expedition 9 crew flew to the ISS on Soyuz TMA-4 in
April, and Progress M-49 delivered cargoes in May.

Photo by NASA, www.spaceflii



depepanbHOe KOCMUYECKOE areHTCTBO

Federal Space Agency

Mporpamma MKC — «[Mporpecc M-50»

Kocmogpom BarikoHyp, aBryct 2004

['PY30BBIE KOCMUYECKME KOPABAM «I [POrPECCH

(«ITporpEcc My, «I'TporpEcc M1»)

PROGRESS CARGO SPACESHIPS
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Kocmunueckue kopabau cepuu «IIporpecc»
IIPEACTaBASIIOT COOOM 6eCIIUAOTHLIE TPAHCIIOPT-
Hble IPYy30BBle KOpabAau, pa3paboTaHHEIE C
HUCIOAB30BAaHUEM KOHCTPYKTHUBHBIX ¥ TEXHHU-
YEeCKHUX pelleHuN TUAOTHPYEMBIX KOCMHUYe-

CKUX Kopabaetlt cepun «Coro3».

Kopabau «Ilporpecc» npepHasHade-
HEL AAS:

* AOCT@BKHU Ha OPOUTAABHYIO CTAHIIUIO
PEMOHTHOTO OOOPYAOBAHUS, MaTEPUAAOB
>KU3HeoOecieyeHNd SKHUIIaKa (IIPOAYKTOB
MIUTAHUsI, BOABI, OAEKABI, CPEACTB MEAU-
ITUHCKOTO 00ecreueHns, CPeACTB AMTHOMU
TUTHUEHBI U T.11.), TOIIAMBA AASI ABUTATEABHOMU
YCTQHOBKY CTAHIIMH, HAYYHOTO 060pyAOBa-
HUS ¥ PACXOAyEeMBIX HOCUTEeAeN HaydHOU
uH@OPMAINH, ra30B (KHCAOPOA, BO3AYX,
a3o0T), BO3BpalllaeMbIX Ha 3eMAIO CIIyCKae-

MBIX KaIICYA (C HayYHOU NHGOopMaIuei);

* YAQAEHHS CO CTAHIIUY C IIOCAEAYIOIINM
3aTONAEHHEM OTXOAOB JKU3HEACSTEALHOCTH
3KUIIaKa, OTPaOOTaHHBIX OAOKOB 000PYAO-
BaHUS ¥ HAYYHBIX IPUOOPOB;

* TPAHCTIOPTUPOBKU U TOPMOKEHUS TP
CITyCKe BO3BPAIlaeMbIX KAIlICYA C PE3YAb-
TaTaM¥ HayYHBIX 9KCIIEPUMEHTOB;

* IPOBEAEHUS HayUYHBIX 9KCIePUMEHTOB
KaK B @aBTOHOMHOM TIOAETE (AO CTBIKOBKM
CO CTaHITUEeH U ITOCAe OTAEAEHUS OT CTaH-
1I1UN), TaK U B COCTaBe CTaHITUH;

* IPOBEAEHUS AUHAMUYECKHUX ollepa-
UM CTaHIIUEeN IPU IIOMOIIU ABUTaTeAeld
KOpaOAS (MMIYABCHI AAST TIOAAEPIKAHUS
OpOUTHI, OPUEHTAIINU M CTaOUAU3AIINN).
Kopabasb «IIporpecc» cocTouT U3 Tpex

OCHOBHBEIX OTCEKOB: I'py3oBoro orceka (I'pO),

OTCeKa KOMIIOHeHTOB pAo3anpaBku (OKA) u

npubopHo-arperaTHoro orceka (ITAO).

Fpy3oBou oTcek

I'py3oBoii oTcek «IIporpecca» Mo KOHCTPYK-
uu ToA00eH OBITOBOMY OTceKy «Coro3ar.
B HEM AOCTaBASIIOTCS «CyXHe» I'PY3bl, KOTOPBIE
9KUIIaK IIePEHOCHUT Ha CTAHIIMIO Yepe3 AIOK
CTBIKOBOYHOTO y3Aa. [TocAe pasrpysKku B rpy30-
BOM OTCEKe ITepeA PAaCCTHIKOBKOM CO CTaHIIMEeNH
Pa3MelaloTCs Pa3AUYHBIE OTXOABI JKU3HEAEs -
TeABHOCTU KHUIIa)Ka, UICIIOAb30BaHHOE 000pY-
AOBaHUeE, a TAK)Ke JKUAKUE OTXOABI B €MKOCTSIX

MAST BOABL.

OTCceK KOMMNOHEHTOB Ao3anpaBKu

BmecTo ciryckaeMoro amnmapara, KOTOPbIT
uMeetcs Ha «Coro3e», Ha Kopabae «ITporpecc»
MPEAYCMOTPEH OTCEK KOMIIOHEHTOB A03a-
MpaBKHU C TOMAUBHBIMU OaKaM#, 6aKaMu C

BOAOY U OaANOHAMHU, 3allpaBAsIeMBbIMHU I'a30-

Baikonur Launching Site, August 2004

The Progress spaceship is an unmanned
cargo spaceship based on the Soyuz space-
ship.

The Progress cargo spaceship is designed to:

« deliver to an orbital station maintenance
equipment; food, water, clothes, medical
care means; propulsion system propellant,
research equipment and expendable
research information media, gases (oxygen,
air, nitrogen), and research information
return capsules;

» remove and sink biowaste, used equipment
and research devices;

« transport return capsules containing
experimental data;

» carry out research experiments both during
autonomous flight (before docking to and
after separation from the orbital station)
and as part of the orbital station;

« perform station dynamic-control operations
by means of spaceship engines (attitude
and stabilization impulses).

Progress consists of three modules:
Cargo Module, Refueling Module, and
Equipment Bay.

Cargo Module
The Progress cargo module is similar in
structure to the Soyuz orbital module. The
cargo module delivers «dry» cargo, which
the crew transports to the station through
the docking hatch. After being unloaded the
module is loaded with biowaste and liquid waste

containers and used equipment.

Refueling Module

Instead of the Soyuz descent module, Progress
is equipped with a refueling module containing
propellant, water and gas tanks. The Progress
spaceship is able to feed the space station
propulsion system with propellant by means of
fluid connectors in the docking assembly. The
propellant in the refueling module can also be
used by Progress thrusters for various maneuvers.
Progress M is equipped with four propellant
tanks (two fuel and two oxidizer tanks) and two
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0Opa3HBIM KUCAOPOAOM, a30TOM HUAU BO3AY-
XOM AAS HYJKA CTAaHIIUU. TOMAMBO AOCTaBAS-
emoe «ITporpeccom» Ha MKC, noctynaer us
KOpaOAsI Ha CTaHIIUIO II0 TPYOOIIPOBOAAM Uepe3
clielfuaAbHBIE THAPOPAa3bEMBI Ha CTHIKOBOUHOM
arperate. TOIAUBO U3 6@KOB OTCeKa KOMIIO-

HEHTOB AO3AIllIPAaBKU MOXET TaK>Xe UCIIOADb-
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Kocmoppom BarikoHyp, aeryct 2004

30BaThCS ABUTaTeAIMU Kopabasa «ITporpecc»
MAST OCYIIIECTBAEHUSI MAHEBPOB CO CTAHIIHEH.
B OKA kopabas «ITporpecc M» ycTaHOBA€HO
YeThIpe TOIIAMBHBIX OaKa (110 ABa AASI TOPIOYEro
U OKHUCAUTEAS) 1 ABa 6aka AAST BOABL. KopaOAb
«ITporpecc M1» uMmeeT BoCeMb TOIAUBHBIX
0aKoB, IPU 3TOM O6aKU AASL BOABI B OTCEKe
KOMITOHEHTOB AO3aIllPaBKH OTCYTCTBYIOT, & BOAA
AOCTaBASIETCS B OTAEABHBIX €MKOCTSX, yCTa-

HAaBAMBAE€MBIX B 'PY30BOM OTCeKe.

Mpu6opHO-arperaTHbIf OTCEK
FepMeTUYHBIN TPUOOPHO-arperaTHBIN
oTcek Kopabas «ITporpecc» mOX0o>K Ha TaKOM
>Ke oTcek Kopabas «Coro3s». [TAO «IIporpecca»
BABOE AAMHHEE U COAEPIKUT AOTIOAHUTEABHYIO
anmnapaTrypy, Koropas Ha « Coro3e» HaXOAUTCS

B OBITOBOM OTCEKeE.

Kopabasb «IIporpecc M» — MopepHU3U-
POBaAHHBIN I'PY30BOM KOpabAb, HA KOTOPOM II0
CpaBHEHUIO C I'PY30BEIM KopabaeM «IIporpecc»
KOMIIAEKC OOPTOBBIX CHCTEM 3aMeHeH Ha Ooaee
COBEPIIEHHBIH, C UCIIOAB30BaHNEM OOPTOBOM
BBEIUMCAUTEABHOU MAIINHBI U CUCTEMBI AEK-
TPONMUTAHMS C COAHEUHBEIMY OaTapesiMu, 4TO
IIO3BOAUAO:

* YBEAHUUYUTH BpeMsl aBTOHOMHOTO ITOAEeTa
¢ 3 20 30 cyTOK (0e3 CTBIKOBKM CO CTaHIUEN);
* YBEAUYHUTHBPEMSI BO3MOKHOT'O IIPeOBIBAHUS

Ha crannuu ¢ 90 po 180 cyTok.

Kopabasb «ITporpecc M1» ¢ BO3MOKHOC-
TBIO AOCTABKU IIPU Ka’KAOM ITyCKe OOABIINX
3amacoB TOAWMBA — MOAEPHU3UPOBAHHBIN
Irpy30BOM KOPaOAb, IpepAHA3HAUYEHHBIN AAST
ob6cay)KUBaHUA Me>XKAyHapOAHOU KocMuue-
CKOM CTaHIIUU.

OCHOBHBIMY TPUYNHAMH MOAEPHU3AIINY
ObiAu TpeboBaHus rporpaMmel MKC.

Ocob6eHHOCTh KOpabael 3TOU MOAU-
duKanuu 3aKAI0YaeTCs B BO3MOJKHOCTH
AOCTaBASTH Ha CTaHIUIO A0 1950 KT TOIIAUBA,
KOTOpOe MOJKeT IMepeKauynuBaThCd B OaKu
CTQHIIUM UAU BEIPAOaTEIBATHCS ABUTATEASIMU
Kopabasi. TeM caMbIM 3KOHOMUTCS pecypc

ABUTaTeAel CTaHIIUU.

Baikonur Launching Site, August 2004

water tanks. Progress M1 has eight propellant
tanks and no water tanks. In case of Progress M1,
water is delivered in separate containers mounted

in the cargo module.

Equipment Bay
The Progress equipment bay is similar to that
on Soyuz but the pressurized equipment section
is twice as long and contains additional avionics
equipment. In case of Soyuz this equipment is

mounted in the orbital module.

The Progress M cargo spaceship is an
upgraded spacecraft which is equipped with
an enhanced onboard computer and a power
supply system with solar batteries. These

improvements enabled to:
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ISS Program — Progress M-50 Mission

» increase the time of autonomous flight from
3to 30 days (without docking to the orbital
station);

« increase the time of staying at the orbital
station from 90 to180 days.

The Progress M1 cargo spaceship is an
upgraded spacecraft designed for maintaining
the International Space Station.

The modernization was for the greater
part necessitated by ISS program requi-
rements.

The Progress key feature is its capability
of delivering up to 1,950 kg of propellant to
the orbital station which can be transferred to
the station tanks or burnt up by the spaceship
engines, thereby saving resources of the station

engines.

lpy3oBbie kocMu4eckmne kopabnu «IMporpecc» («Mporpecc M», «[Mporpecc M1»)

Progress Cargo Spaceships
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XapakTepucTuku XapakTepuctuka Performance
«Mporpecc M» «Mporpecc M1» Progress M1
Macca, kr:
Mass, kg
kopabnsi 7020 - 7320 7200 - 7420
Spaceship Mass 7,020 - 7,320 7,200 - 7,420
[J0CTaBNSEMbIX HA CTAHLIMIO FPY30B, B TOM YMCTIE:
T TR 9100 - 2620 9930 - 2450 Cargo Dry Mass 2,100 - 2,620 2,230 - 2,450
B rPY30BOM OTCEKE 10 1800 10 1800 Cargo Mass (in cargo module) up to 1,800 up to 1,800
BO/bI B 6akax cucTembl «PoHmk» 10 420 Rodnik Tanks Water Mass up to 420
TONAMBA ANS 403anpaBku HAKOB CTAHLMM UM PACXOAOBAHUS 01150 01950
[JBUraTensgmu kopabns B MHTEpecax CTaHLuun A A Propellant Mass up to 1,150 up to 1,950
DGR TER _— e Habitation Module Gas Mass up to 50 up to 40
IapameTpbl 0pouTHI:
Orbit Parameters
BbICOTA, KM 10 400 1o 460
Height, m up to 400 up to 460
HaKJOHEHWe, rpaj 51,6 51,6
TeOMETPUYECKIE PasMepbI: Inclination, deg 51.6 51.6
kopabng, MM: Overall Dimensions, mm
JUMHa (no kopmycy) 7230 7230 Spaceship Maximum Length 7,230 7,230
AvameTp: Spaceship Maximum Diameter 2,720 2,720
7 2720 2720
MAKCMATIEHE Equipment Bay Diameter 2,100 2,100
npubopHOro oTceka 2100 2100
Solar Batteries Span 10,700 10,700
pa3smax naHenein ConHeyHbIx barapeii 10700 10700
Cargo Module Length 2,406 2,406
TPy30BOrO OTCEKA, MM:
KA 2406 2406 Cargo Module Overall Diameter 2,200 2,200
[vameTp: Docking Hatch Diameter 800 800
06wt 2200 2200 Three Additional Hatches Diameter 470 470
JlI0Ka CTLIKOBOYHOIO arperara 800 800 ) : ; .
Delivered/Disposal Cargo Dimensions, mm
[LONONHUTENBHBIX TPEX 3arPy304HBIX JIOKOB 470 470
Rectangle Diameter and Diagonal less than 750 less than 750
Paamepbl J0CTaBASEMbIX M YAANSEMbIX FPY30B, MM:
Length 1,500 1,500
[VaMeTp W AnaroHasb NpsiMOYrofibHuKa metee 750 meHee 750
AMHa 1500 1500 Delivered/Disposal Cargo Mass, kg
Macca oTenbHbIX J0CTABASEMbIX (YAANAEMbIX) FPY30B, K Fixed on Frames up to 200 up to 200
EARCIELLE AL DAt Ro 200 Ro 200 Packed in Containers up to 50 up to 50
KnaablBaeMblX B KOHTEAHEpax 110 50 1o 50 .
i & Disposal Cargo Total Mass, kg
CymMapHasi Macca yaanseMbix CO CTaHLM rpy30B, Kr:
In Cargo Module up to 1,500 up to 1,500
B [PY30BOM OTCEKE 1o 1500 1o 1500
Liquid Waste M to 420
XUOKUX OTX0[0B B 6akax «PofHuMKa» 1o 420 AL L L

Ipy30Bble Kocmu4eckne kopabnm «[porpecc» («Mporpecc M», «[Mporpecc M1») Progress Cargo Spaceships
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Crnncok Macca KOPAOAT HA MOMEHT CTAPTA ...uveeuviiiieiiiieiieiieiiiisiiesitsiieesies st siassbsssneesiasssiesnssnee s Spaceship LIftoff IMIASS .....uiiiiiiiiiiiiiiiiieiiie e e
[OCTaBNsieMbIX TonmanBo B 6aKax KOMOMHUPOBAHHOW ABUTATEABHOI ycTaHOBKU (KAY)
rpy3oB CyMMapHas Macca I'py30B, AOCTABASIEMBIX KOPAOAEM .......ccovvvveriviennneens
TomamBO B 6aKaxX CUCTEMBI AO3AIIPaBKHU (3aIIPaBKa) ...
I'a3 B 6aaroHax cpepcTB nmopauu kucaropopa (CpllK) ... .
Bopa B 0aKAX CHCTEMBI KPOAHTIRKY .1vuuuiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeesssaiiieseeeeeeeeesssssssatsnaeeeessesssssns
Tonauso B 6akax KAY arga nysxp MKC
(Ipu pearn3anyy MTATHOU IPOIPAMMBL CTBIKOBKHI) ...viiiiviiiiiiiieiiiieeiiiesiiieeeiieesnnessinee s 250 kr
O0opyAOBaHUE, AOCTABASIEMOE B 'PY30BOM OTCEKE: ...viuviiviiiiiiiiniiiieiiiniaie e 1382 kr
CpeACTBa obecIieueHus Ta30BOTO COCTaBa (IOTAOTUTEAb — 1 ImiT.,
razoaHaAnTHUYeCcKas alllapaTypa, YKAaAKa IPUHAAAEKHOCTeH
K @aHaAU3aTOPY ONlePaTUBHOIO KOHTPOAS, allllapaTypa CUCTEeMBI
YAQAEHUS YTAEKUCAOTO Ta3a « BOBAYXY)..ocoviiiiiiiiiiiiiiiii i 20 kr
CpeACTBa BopooOectieueHUS ((PUABTP ra305KUAKOCTHOM CMeCH,

List of Cargoes
Delivered to the ISS

Integrated Propulsion System Propellant Mass

Total Cargo MASS .....cviiiiiiiiiiii i
Fueling System Propellant Mass........c.ccccvviiiiiiiiiiiiiiii i
Oxygen Feed System Gas IMass .......ccovviiiiiiiiiiiiiiiiii e
ROANik Water IMaSS ......ciiiiiiiiiiiiiii i

Atmosphere revitalization system (a carbon-dioxide absorber,

gas analysis equipment, an on-line monitoring analyzer,

Vozdukh carbon-dioxide removal system equipment) ..........cccoceevviiiniiiiniiiiniiinn. 20 kg
OAOK KOAOHOK oumcTKM (BKO) — 2 111T., 6GAOK KOAOHOK OAOKa o _ )
KOHAUTITOHIPOBAHIIT BOABL) ....vcvvvvetevvetsseseesessesesetesssssesssssesasasasssssssssssssasasessssssssnas 51 kr Water supply means (a gas liquid mixture filter,
CpeACTBa CAaHUTAPHO-TUTMEHNYeCKOIo 00eCIIeueHus 2 purification columns units, water conditioning unit columns)..........c.ccccevviveennnen. 51 kg

(KOoHTeMHEepP TBEPABIX OTXOAOB — 7 IIT., EMKOCTb AASI BOABI — 11 11IT.,

€MKOCTb C KOHCEPBAHTOM — 3 IIT., (DUABTP BO3AYIIHEBIN, COOPHUK C OTKUMOM) ... 74 KI
CpPeACTBa obecriedeHus NUlled (KOHTeMHep C pallioHaMy IUTaHug — 38 IIT.,

CBEIKHE TIPOATKTDL) 1..vveuteeiriaittenteeittesiee ettt ettesieesteesintesbeeteesatesteesen e e bt ebeesaaesineenneenaeenee 272 xr
CpeACTBa MEAUITMHCKOIO o0ecrieueHus (Oeabe, CPeACTBA AWYHOW TUTHEHE,

CpeACTBa TPOPUAAKTUKY HEOAATOTIPUSITHOTO AEMCTBUS HEBECOMOCTH,

CpeACTBa OKa3aHUs MEAUITMHCKOM ITIOMOIIH, CPEACTBA MEAUIITMHCKOTO

Sanitary and hygiene facilities (7 solid waste containers,
11 water containers, 3 preservative containers, an air filter,

A Pressing reCePtacCle) ...

Food system (38 food containers, fresh food)

Orbiter medical system (underwear, hygiene means,

KOHTPOAST K OOCAEAOBAHIIS) «.vveevviteiitieniiteeiiteattee sttt e sttt e sibteesitaeesbbeeesbbe e st e ssbbeesaieees 98 kr zero-gravity effect preventive means, medical aid means,
cpeAcTBa HHAHBHA}’MHOH 3amuTEI (GAOK KMUCAOPOARBIA — 10 1., medical monitoring SYSteM) .......ccciiiiiiiiiiiiiiiiii 98 kg
EMKOCTD € BOAOM = 4 TITT.) 1uvvteeiiuiiiieeesiiiiieeeesiiteeeesiitteeeessstttreeesnsttneeessnstneseessnsnreseesnes 123 kr
CHCTeMa IPOTHBOIIOKAPHOMN 3aIUTHl (AQTYMK CUTHAAM3ATOP ABIMA — 8 IiT., Personal protective equipment (10 oxygen units, 4 water containers)....................... 123 kg
U3BELIaTEADb ABIMA SIACKTPOUHAYKITUOHHBIM — 3 IIIT.) ..vtvviiieniiieniiieeniieenineeeiiiee s 14 xr Fire-fighting system (8 smoke detectors, 3 eddy-current smoke detectors)................ 14 kg
cucTeMa obecredyeHus TEIIAOBOTO p?)KI/IMa (cO0pKa py4HOTO HAcoca, Temperature control system(a hand pump,
KOMIIAEKT CMEHHBIX MaruCTPaAEN OTKAUKU KOHACHCATA) voecvvvvrreerrirrreeenniirreeennnnnns 20 kT
CHCTeMa yIpaBAeHHUsI GOPTOBOI alIapaTypoil a set of condensate evacuation lines)........cccoovevviiiiiiiiiiiiiniii 20 kg
(o6opyaoBanue uHTerpanuul ATV, KOMIAEKT KAOEACH) ....cccvveriiiriieiiieiieiie e 9Kr Onboard equipment control system (ATV integration equipment,
GOpTOBAS BEIUMCAUTEAHAS CHCTEMA (KOHTPOAEP CETEBOTO KAHANQ) «vvvsvvvsvvvsvvrsve Bxr associated cables) ... 9kg
CHUCTeMa dAeKTPONUTaHus (IpeoObpa3oBaTeAb TOKa
AKKyMYASTOPHOM GaTape, GAOK 800A — 2 TIIT.) ......oveveererrerseereeessreesssseesessenias 162 Kr Onboard computer (a network channel controller) ..........ccccocvviiiiiiiiiin, 23 kg
GopTroBast ”HPOPMALNOHHAsL TeAEMETPHIeCKas CHCTeMa Power supply system (a battery current converter, 2 800A units) .........ccocvvevvvieniirens 162 kg
KOMMYTAITIOHHOE YCTPOMCTBO) ..vviiiiiiiiiiiiiiiiiiie ittt st sns e s 1 kr s
( yrat yerp ) Onboard telemetry system (a switching system) ........c.ccccovviiniiiiiiii, 1 kg
CHCTeMa TeXHUYeCKOro OOCAY>KMBAHUS U PEMOHTA
(ITOSIC MOHTa KHBIH, MEIITKH AAST KOHTEHHEPOB, KAGEABHEIN ACPIKATEAD) ........v.veve... 7 KT Maintenance system (a safety strap, container bags, a cable holder)............c.cccociiiin 7 kg

KOMIINEKC CPEACTB ITOAAEPIKKU SKHUIIaKa/3AeMeHThl KOHCTPYKITUN

(OOPTAOKYMEHTAIU, IIOCBIAKA A OKHUITa)Ka — 3 IIT., BUAEO U (POTOMATePUaABI) 23 KI
QHTEHHO-(PUAEPHBIE YCTPOUCTBA MEKOOPTOBOM PAAUOANHUN

(6AOK yIIpaBA€HUS aHTEHHBIMU IIePEKAIOYATEeASIMU, TPAHCIIOPTHBIE

YCTQHOBOYHBIE YCTPOUCTBA, KAOEAU — L4 IIT.) iooviiiiiiiiiiiiiiiiiiiic i 35 kr
KOMIIAEKC ITeAeBBIX Harpy3ok (KoHTerHep OCP-01 — 2 mT,,

koHTetiHep JCF-01V — 1 mT., TepMOCTaT OMOTEXHOAOTUUYECKUMN

YHHBepPCaAbHBIN, TeoU3ndIecKre, MEAUKOOUOAOTUYECKUe,

Crew support complex/hardware elements

(flight data files, 3 packages for the crew members,

video and photographic material) ........c.ccooiiiiiniiiiiiii 23 kg
Air-to-air radio link antenna feeder system (an antenna relay control unit,

transport mounting devices, 14 cables) .....c.cccccvviiiiniiiiiiii 35kg

Research equipment (2 OCP-01 containers, 1 JCF-01V container,

OMOTEXHOAOTMYECKUE, PAAUOONOAOTUUECKUE UCCACAOBAHUSL) .ovvvveenirieiiieeniiieeiieen 37 Kkr a universal biotechnological thermostat,
060 oBaHue pAasd OB (YHU(DUIIMPOBAHHBIM KOMMYTAIIMOHHLIN IIPUOOP,
pyA (yincuImp yran P P geophysical, biomedical, biotechnological and radiobiological research) ............. 37kg
KOMIIAEKT DYHTUCTAT, YKAQAKA C TIPOOUTPKAMI) ..evvvenreeriiiniieanieeirenieeniresieeenieenirenieens 17 kr

US-obGopyaoBaHue (KOHTEWHEP C paljioOHaMU NUTaHusA — 28 mIT.,
cyMmKa-koHTeliHep CTB ¢ numet — 2 mT., KoHTeliHep IRED — 2 mit.,
QHAAM3ATOP OCHOBHBIX COCTaBAdrOIIMX aTMocdepsl MCA B cOOpe ¢ YKAQAKON
anst MoHTaka 6aoka MCA B TTK «ITporpecc», cymxu CTB
(C ODOPYAOBAHHUEM) — 2 IIIT.) cuvtiiiiiiiiiiiiiitineiiiee st siiteesiiee st s it e st sibb e e sinae s sibee e 297 kr

Functional cargo block equipment

(a unified switch apparatus, fungistat, tubes).........cccccvviiiiiiiiii 17 kg
US equipment (28 food containers, 2 CTB food container bags,

2 IRED containers, an air analyzer, 2 CTB equipment bags) .........cccocvvevviiinnniennnn 297 kg

10

Ipy30Bble Kocmu4eckne kopabnm «[porpecc» («Mporpecc M», «[Mporpecc M1»)

Progress Cargo Spaceships
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Kocmogpom BarikoHyp, aBryct 2004

PAKETA-HOCUTEAD «COH03-Y»
Soyuz-U LAUNCH VEHICLE

Pakera-nocurtean (PH) «Coro3-Y» npepHaszHaueHa AAS BEIBEACHUS Ha OKOAO-
3eMHYI0 OPOUTY KOCMHYECKUX alllapaToB HAPOAHOXO3SUCTBEHHOTO, HAyYHO-
HUCCAEAOBATEABCKOTO («Pecypc-D», «BuoH») U CIeInarbHOTO Ha3HAUeHUs (CITyT-
HUKYU cepun «KocMoc»), a TakKyKe TUAOTUPYEMBIX ¥ I'PY30BBIX KOCMUYECKUX
Kopabaet ceputi «Coro3» u «ITporpecc».

F'oaroBHBIM pa3paboTyukoM u usrorosutrereM PH «Coio3-Y» aBasgeTcs
l'ocypapCcTBEHHBIN HAYYHO-IIPOU3BOACTBEHHBIN PAKETHO-KOCMUYECKUM IIeHTP
«IJCKB-TIporpeccy, r. Camapa, 3aka3zuukom — DepeparbHOE KOCMUYECKOE
areHTCTBO.

PH «Coro3» srcnayaTupyetcs ¢ 1966 ropa (Mopuduranug « Coro3-Y» —
c 1973). B HacTod1lee BpeMsl IPOAOAIKAET aKTUBHO UCIIOAB30BAThCS U UMEEeT
XapaKTepPTHUKH, 0O0eclIeduBalolie HaAeKHOe BEIBeAeHNe Ha OPOUTY COBpeMeH-
HBEIX KOCMUYECKHX anmapaToB. [ 10 KOANYeCcTBY 3aITyCKOB ¥ HAAEKHOCTH SIBASIETCS
GeCCIIOPHBIM MUPOBBLIM AUAEPOM CPEAYV PaKeT-HOCUTEeAeH CpeAHEero Kaacca.

Koucrpyktusao PH «C0103-Y» BEIITIOAHEHA 110 CXeMe C TapaAAeABHBIM OTAe-
AeHHeM OOKOBBIX PAKETHBIX OAOKOB B KOHIIe paOOTHI IePBOM CTYIIEHHU U IIOIIe-
PEYHBIM OTAEAEHHEM PAaKeTHOTO GAOKA BTOPOM CTYII€HU 110 OKOHYAaHUU ero
paboTnl. Ka>kABIN 113 OAOKOB paKeThI-HOCUTEASI CHaOKeH CaMOCTOSITEALHOM
ABUTaTEeABHOU YCTAHOBKOM, paboTarollell Ha SJKUAKOM HETOKCUYHOM TOIIAUBE
(KMCAOPOA, KEPOCHH).

[NepBas cTyneHb paKeThl-HOCUTEASI BKAIOUAET YeThIpe OOKOBBIX OAOKA KOHU-
YeCKOM (pOPMBI, 3aKPEMAEHHBIX B IIIaPOBBIX OITOPaxX IeHTPAALHOTO OAOKA.

KOHCTPYKTHBHO-KOMIIOHOBOYHAs CXeMa G0KOBOTO OAOKA COCTOUT U3 CHAO-
BOTO KOHYCQ, HEeCYIIero KOHNYeCKOTO 6aKa OKMCAUTEAS], MeKOaKOBOTO OTCEKa,
HeCYIIero KOHNIeCcKoro 6aka roprouero, orceka 6akoB IIepPeKUCH BOAOPOAA U
SKUAKOTO @30Ta U IIUANHAPUYECKOTO XBOCTOBOT'O OTCEKAa CIIeITMaAbHOM (DOPMBI.

B xBOCTOBOM OTCeKe Ka>kA0TO 60KOBOTO 6GAOKA pa3MellaeTcs aBTOHOMHBIHN
SKUAKOCTHBIM ABUT@TeAb OAHOKPATHOT'O BKAIoueHUs PA-117, paGoTarommii Ha
SKUAKOM KMCAOPOAE ¥ KePOCUHE U OCHAIeHHBIW YeTHIPbMSI MapIlIeBLIMU KaMe-
paMu U ABYMSI PYA€BBIMU COTIAAMH.

AAS yIpaBAeHUS IOAETOM Ha Ka’KAOM OOKOBOM OAOKe ¢ BHEIIIHEl CTOPOHEL,
IIPOTUBOIIOAOKHOM 1€ HTPAaAbHOMY OAOKY, Ha HEOOABIIIOM ITUAOHE YCTaHOB-
A€H a’pOAMHAMUUYEeCKUMN PYAb, BLIIOAHEHHBIN B BUAE TPEYTOALHOTO KPbIAa
MaAOTO YAAUHEHUS. AN IPUBOAA PYASI UMEeTCs DAeKTPUYecKasl pyaeBast
MalllnHa.

Apuratean 60KOBBEIX OAOKOB paboTaloT B TeueHHe ~118 ceKyHA ITOCAe cTapTa,
3aTeM OTKAIOYAIOTCS. BEIKAIOUEHVE TPONCXOAUT II0 Pe3yAbTaTaM CPaBHEHUS
TEKYIIero 3HaYeHHsI CKOPOCTH C PaCyeTHBIM. [TocAe OTKAIOUEHMS ABUTATEAEN

OOKOBBIE OAOKU OTAEASIFOTCS OT OEeHTPAABHOTO OAOKa 1 C6paCLIBaIOTCH.

Baikonur Launching Site, August 2004

The Soyuz-U launch vehicle (LV) is intended
to place civilian, research (Resurs-F, Bion) and
special-purpose (Kosmos satellites) spacecraft,
as well as Soyuz and Progress spaceships into
low Earth orbit.

The Soyuz-U LV was developed and
manufactured by the Progress State Research
and Production Rocket Space Center (TsSKB
Progress) of Samara under a contract awarded
by the Federal Space Agency.

The Soyuz LV was put into operation in 1966
(Soyuz-U LV — in 1973). Since its capabilities
ensure modern spacecraft insertion into orbit
the LV is widely used at present. In terms of
the number of launches and reliability, it is an
indisputable world leader among medium-class
launch vehicles.

In terms of design, the Soyuz-U launch
vehicle is a system with parallel separation
of the lateral rocket engine assemblies upon
st stage burnout, and transverse separation of
the 2nd stage engine assembly after burnout.
Each launch vehicle assembly has its own
propulsion unit using non-toxic propellants
(oxygen and kerosene).

The LV first stage consists of 4 conical lateral
assemblies. These assemblies are attached to
the core section by means of spherical joints.

The lateral assembly consists of a load-
bearing cone, a conical integral oxidizer
tank, an intertank bay, a conical integral fuel
tank, a module of hydrogen peroxide and
liquid nitrogen tanks, and a cylindrical tail
section.

The RD-117 self-contained single-burn
liquid propellant engine is mounted in the tail
section of each lateral assembly. RD-117 uses
liquid oxygen and kerosene as propellants and
is equipped with four cruising chambers and
two steering nozzles.

Flight control is carried out by air rudders, of
triangle low-aspect wing design, mounted on a
small pylon in each lateral assembly. An electric
actuating unit is used as the rudder driver.

The lateral assembly engines burn

approximately 118 sec, following which they

®oto OKA, www.federalspace.ru

; =
L
g
.
<
¢
8

Doto GKA, www.federalSpace.ru

ISS Program — Progress M-50 Mission

12

PakeTta-HocuTenb «Cot3-Y»

Soyuz-U Launch Vehicle

13



®defepanbHOE KOCMUYECKOE areHTCTBO

Federal Space Agency

[BuratenbHas ycTaHOBKa
nepBou CTyneHun

[lBuratenbHas ycTaHOBKa BKJltOHaeT
B ceb6s YeTbipe O[MHaKOBbIX XWA-
KOCTHbIX pPEaKTMBHbIX [BUraTens
(KP[), ycTaHOBMEHHbIX MO OZHOMY
Ha KaxXAbll M3 4eTblpex O60KOBbIX
6/10KOB, COCTABSAOLLMX NEPBYIO CTY-
NneHb.

[NepBOHa4anbHO 60KOBbIE 6IOKN KOM-
nnekrtoeanuce geuratenamun PLO-107,
paspaboTaHHbiMu B 1954-1957rr. B
OKB-456 (HbiHe HIMO «3Hepromalu»)
nop, pykoeogcteom B. M. MyLwko ans
NepBOW CTYNEHN MEXKOHTUTHEHTarb-
HOWM 6annuctuyeckon paketbl (MBP)
P-7. Oeuratenu tuna PO-107 pasnuy-
HbiIX Mopudukauun (8075, 8728,
110511) ycTtaHaBnMBanucb Ha pake-
Tbl-HOocuTenn «CnyTHUK», «BocTok»,
«Bocxon», «MonHUsI», «Cot03».
B HacrosilLlee BpemMs Ha pakeTax-Ho-
cutensax «Cot3-Y» uncnonb3yercs
Moandukaumsa peuratens (PO-117),
paspabotaHHasa B 1971-1975rr. u gB-
nswasca ogHon n3 Hambonee co-
BEPLUEHHbIX U Ha[EeXHbIX Cpeau Mo-

Mporpamma MKC — «[Mporpecc M-50»

audvkaunn geuratena tuna PO-107.
Ha mMoAepHM3npOBaHHbIX HOCUTENSX
«Co103-Ol» npumeHsieTca Moaudu-
kauusa geuratens PLO-107A.
Oeuratens P[L-117, BbINOMHEHHbLIN
no cxeme 6e3 [oOXuraHusa, copep-
XWUT YeTblpe OCHOBHbIX M [BE py-
NeBbIX Kamepbl, TypHOOHACOCHbIN
arperat (THA), rasoreHepatop (I'T),
arperatbl ynpasfieHUsl, CUOBYIO
pamy u np.

OcHoBHble kamepbl XKP[] nasHo-cBap-
HOW KOHCTPYKLWN C BHYTPEHHUM U pe-
reHepaTuBHbIM OXJlaXAeHneMm cosfa-
0T 92% TArn. 9TV KaMepbl ABNAIOTCS
HenoABWXHbIMW. PyneBble Kamepbl
npyv NOMOLLM rMOPOMNPMBOLOB MOFYT
OTKJIOHATBCA Ha yrnbl go 45 rpagy-
coB. Tara Kaxxgow 13 pyfneBbIix kKamep
NPVYIMEPHO B LLECTb pPa3 MeHbLLE, YeM
OCHOBHOW. PyneBble kamMepbl MO KOH-
CTPYKLUWN aHaNOrnM4Hbl OCHOBHbIM.
THA cocTouT 13 ABYX OCHOBHbIX Ha-
COCOB (3115 FOPIOYEro U OKUCIUTENS),
0CEeBOWN [BYXCTYMeH4aToOn TYpOUHbI,
a Takxe [BYX BCMomoraresibHbIX Ha-
cocoB. [lepBbli M3 Bcnomorartesb-

Kocmoppom BarikoHyp, aeryct 2004

HbIX HACOCOB MOJAET XUOKNA a30T B
TennoobmeHHuK. KcnapuBlunimca B
TENI006MEHHNKE a30T MCMoJb3yeT-
cA OnA HagayBa Bcex 6akoB 6roka.
BTopor BcnomoraTesnbHbI HAcoC Mo-
JaeT nepekncb BOJOPoAa B ra3oreHe-
paTop. [Nony4YeHHbIV naporas Bpatua-
eT TypbuHy THA.

3anyck XKPI nnaBHbIA, TPeXCTy-
neH4aTbin. 3axuraHve TOMnnMBa B
Kamepax OCYLLECTBNAETCA MUPOTEX-
HUYECKUMM YCTPOMCTBAMMW, YCTAHOB-
JIEHHbIMW Ha LITaTMBax CO CTOPOHbI
coner.

PerynupoeaHue TArm B nonete npo-
M3BOAUTCA 3a CHET U3MEHEHUS nopa-
YM MEepPEKUcH BoJOpoda B rasoreHe-
patop. COOTHOLLUEHWE KOMMOHEHTOB
B Kamepax npu 3TOM perynupyetcs
Apoccenem roproyero.

BbikntoveHve pgeuratend — [AOBYX-
cTynenyartoe. lNepBoHavansHo XXPL
NepeBOANTCA Ha PEXUM MPOMEXY-
TOYHOWM (NMOHWXXEHHOW) TArM, a 3aTem
O[HOBPEMEHHO MnpekpallaeTcs noga-
Yya KOMMOHEHTOB B Kamepbl 1 rasore-
HepaTtop.

Tara Ha 3emne / B nycrote, kH

YaenbHbln UMnynbC T9ru Ha 3emne / B nyctote, H-c/kr

[laBnenue B kamepe, MlMa

COOTHOLLIEHME KOMMOHEHTOB

Macca gurarens (cyxas), kr

[vameTp aBuratens (6e3 pynesbix kamep), MM

BeicoTa uratensi (6e3 pyneBbix kamep), MM

Bropas cTyneHb (IeHTPaAbHBIN GAOK)

COCTOHUT U3 XBOCTOBOTO OTCEKA4d, B KOTOPOM

YCTaHOBAEH ABUT'aTeAb OAHOKPATHOT'O BKAIO-

yenus PA-118, copepsRaiinii UeTeipe MapIiieBbie
KaMepHI U YeThIpe PYAEBBIX COIIAQ, OTCeKa 6aKa
IIepeKUCH BOAOPOAQ, B KOTOPOM TaKKe yCTaHOB-

AeH TOPOUAAABHBIN OaK JKUAKOTO a30Ta, OTCeKa

821 /1000
2520 / 3080
5,85
2,47
1155
2580

2860

0aKka roprouero, Mexk6akoOBOI'O OTCEKa, OTCeKa
0aKa OKUCAUTEAS U TPUOOPHOTO OTCEKaA.
3amrycK ABUTraTeAel IIeHTPAaAbHOTO U OOKO-
BBIX OAOKOB IIPOM3BOAUTCS Ha 3€MA€, 3TO AQET
BO3MOJKHOCTb KOHTPOAUPOBATE UX PaboTy B
IIePexOAHOM pe>kKUMe U IPU BOBHUKHOBEHUU

HEHCHpaBHOCTeI;'I BO BpeMs ITyCKa OTMEeHATh

Baikonur Launching Site, August 2004

First Stage Propulsion System

The first stage propulsion system con-
sists of four similar liquid propellant jet
engines each mounted in four lateral
assemblies.

Initially the lateral assemblies were
equipped with RD-107 developed
between 1954 and 1957 by the
Experimental Design Bureau 456 (now
Glushko Research and Production
Association for Power Engineering) for
the R-7 first stage. Various modifica-
tions of RD-107 class engines (8D75,
8D728, and 11D511) were mounted
on Sputnik, Vostok, Voskhod, Molniya,
Soyuz launch vehicles. Nowadays
a modification of the RD-107 en-
gine — RD-117 — is used on Soyuz-U
and is considered one of the most
reliable modifications of RD-107. The

ISS Program — Progress M-50 Mission

upgraded Soyuz-FG launch vehicle is
equipped with RD-107A.

RD-117 (designed with no afterburning
function) is comprised by four main
and two steering chambers, a turbo
pump unit, a gas generator, control
systems, a carrier and so on.

The engine main chambers featuring
braze-welded structure with internal
and regenerative cooling develop 92%
of thrust. These chambers are fixed.
Steering chambers are deflected by
hydraulic actuators to a maximum an-
gle of 45 degrees. Each steering cham-
ber develops 6 times as little thrust as
the main one. Steering chambers are
similar to main ones in structure.

The turbopump unit consists of two
primary pumps (oxidizer pump and
fuel pump), a two-stage axial flow tur-
bine, and two auxiliary pumps. One

®oto OKA, www.federalspace.ru

[euratens PO-107 nepson cTynexHu

RD-107 First Stage Engine

the core section.

of the two auxiliary pumps supplies
the heat-exchanger with nitrogen.
Nitrogen vapors are used for pres-
surization of all assembly tanks. The
other pump supplies the gas genera-
tor with hydrogen peroxide. Steam
from the gas generator feeds the tur-
bopump unit turbine.

The engine is ignited smoothly in three
stages. The chambers are ignited by
means of nozzle-end mounted pyro-
technics.

Thrust is controlled during flight by hy-
drogen peroxide feed change. Mixture
ratio control is achieved by means of a
propellant throttle.

The engine shutdown has two stages.
The engine starts developing half of
nominal thrust following which propel-
lant flow to the chambers and gas gen-
erator is blocked.

Ground Thrust / Vacuum Thrust, kN 821 /1,000
Ground / Vacuum Thrust Specific Impulse, N-s/kg 2,520/ 3,080
Chamber Pressure, MPa 5.85
Mixture Ratio 247
Engine Dry Mass, kg 1,155
Engine Maximum Diameter (without steering chambers), mm 2,580
Engine Maximum Height (without steering chambers), mm 2,860

are shut down. The shutdown
occurs after current/
rated velocity analysis.
After shutdown the lateral

assemblies are jettisoned from

The second stage (the
core section) consists of a tail
section, a hydrogen peroxide
tank with a liquid nitrogen

toroidal tank mounted inside, a

14 PakeTta-HocuTenb «Cot3-Y»
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[BuratenbHas ycTaHOBKa
BTOPOW CTYNEHMU

JXWOKOCTHBbIW  pEeakTUBHbIA  OBUra-
Tenb, yCTaHaBNMUBAEMbIN Ha BTOPOW
ctynenun PH «Coto3», aHanorn4eH no
KOHCTPYKLMN OBUraTENSAM, KOTOPbIMU
KOMMNEKTYIOTCA 60KOBbIE 6/10KM, 06-
pasyioLime NepBylo CTYMeHb pPaKeThbl.
OTnn4msa B OCHOBHOM COCTOSIT B HEKO-
TOPbIX XapakTepucTukax, B Konuye-
CTBE pYJNEBbIX KaMep U UCMOJIHEHUN
psga arperartos.

[NepBoHa4anbHO Ha LEeHTpasbHbIA 650K
(6rok «A») ycTaHasnuBasnca OBuratesib
P[-108, paspaboTaHHbin B 1954-1957rT.
B OKB-456 (HbiHe HIMO «3Hepromalw»)
nog, pykosogcteoM B. T MMywko ans

BTOpOW cTtyneHn MBP P-7. Kak n gsura-
Tens Tvna PO-107, XXPO PO-108 npo-
LUen HEeCKONbKO 3TanoB MOAepHM3aumm
(8074, 80727, 114512 v gp.) n npume-
HANCA Ha pakeTax-HocuTtenax «Cnyt-
HUK», «BocTok», «Bocxom», «MonHus»,
«Coto3». B HacTosiLLiee BpemMsi Ha pake-
Tax-Hocutensax «Coros-Y» 1cnonbayercs
mMoaudmkaums geuratens (PO-118), pas-
paboraHHas B 1971-1975rr. u aBnsio-
LLasCA OOQHOW M3 Havnbonee COBEpLUEH-
HbIX WU HafeXHbIX cpeau Mogudukaumm
neuratena tvna PO-108. Ha mopepHu-
31poBaHHbIX  Hocutensax  «Coro3-Pl»
NpYMeHsieTCA MoaumKaLms oBuraTens
PO-108A.

Oeuratens PO-118 wumeeT 4eTbipe
OCHOBHbIE W YETbIPE pPYNEBbIE Kame-
pbl. Kawmepbl, Typ6oHacOCHbIA arpe-
raTt u ra3oreHepaTop — Te Xe, 4TO 1 B
PO-117. OgHO 13 oTnny4Mii gBuratens
6noka «A» ot XXP[L 6okoBoro 6no-
Ka COCTOUT B KOHCTPYKLMW ApOcCCens
roproyero, OCYLLECTBSAOLLEro pery-
NIMPOBaHNE COOTHOLUEHUSA KOMMOHEH-
TOB TOMAvMBa B fABuraresie c Lesbto
CUHXPOHHOIO  OMOPOXHEHUS1  GAKOB.
3anyck XXPO PO-118 B oTnuuyme ot
PO-117 npon3BoguTcsa B ABe CTYMNeEHM,
a BbIK/OYEHWe ocyllecTBnsaeTcsa 6e3
npeaBapuTenbHOro nepesoga Ha pe-
XXMM MPOMEXYTOYHON TArn.

Second Stage Propulsion System

The Soyuz second stage liquid
propellant jet engine is structurally
similartothefirststage lateralassembly
engines. Some characteristics are
different, such as the number of
steering chambers and design of some
devices.

Initially the core section (Assem-
bly A) was equipped with RD-108
developed between 1954 and 1957
by Experimental Design Bureau

456 (now the Glushko Research
and Production Association
for Power Engineering) for the
R-7 second stage. Like RD-107
various modifications of RD-108
class engines (8D74, 8D727, and
11D512) were mounted on Sputnik,
Vostok, Voskhod, Molniya, and
Soyuz launch vehicles. Nowadays a
modification of the RD-108 engine —
RD-118 — is used on Soyuz-U and is
considered one of the most reliable
modifications of RD-108. The

upgraded Soyuz-FG launch vehicle
is equipped with RD-108A.
RD-118 is comprised by four main and

four steering chambers. The chambers,

turbopump unit and gas generator are

similar to those of the RD-117 engine.

The Assembly A engine differs from
the lateral block engine in propellant
throttle structure which control engine
mixture ratio by way of synchronous
tank depletion.

Unlike RD-117 RD-118 is ignited in two
stages and shut down in one stage.

Ground Thrust / Vacuum Thrust, kN 79 /997

Ground/ Vacuum Thrust Specific Impulse, N-s/kg

2,430 /3,000

Tara Ha 3emne / B nycrote, kH

YaenbHblin UMNyNbC T9ru Ha 3emne / B nyctote, H-c/kr

[laBnenue B kamepe, MIMa
CoOTHOLLEHWE KOMMOHEHTOB

Macca ggurarens (cyxas), kr

[vameTp apuratens (6e3 pynesbix kamep), MM

BeicoTa iuratensi (6€3 pyneBbix kamep), MM

IIyCK paKeThl, UYTO 0OecleynBaeT MOBLIIIeHIe
06€e30I1aCHOCTH 3KCIIAyaTallUH.

YnpaBAaeHHE MOAETOM IO TPEM OCAM
OCYIIIECTBASIETCS C IIOMOIIIBIO YeThIPEeX PyAe-
BBIX KaMep ABuraTeas PA-118.

HommuanbHOE BpeMs paGOTHl ABUTATEAS
IIeHTpaAbHOTr'O 6A0Ka cocTaBasieT ~280-290
CEeKYHA,

Pa3peneHue BTOPOM U TpeThel CTylleHeN
IIPOUCXOAMT TIO KTOPSTUEH CXeMey.

Tpersa cTrynens (6A0K «M»), cocTosamasa
13 IIePEeXOAHOTO OTCeKa, Oaka roprodero, 6aka
OKUCAUTEASI, XBOCTOBOTO OTCeKa M ABUTa-

TeAd, YCTAaHOBA€HA HAa IeHTPAABHOM OAOKe

779 /997
2430 / 3090
5,10
2,39
1250
1950
2860

U coepAlHeHa C HUM C IOMOIIbI0 (hepMeHHOU
KOHCTPYKITUU.

baok «M» cHaO>XKeH ABUTAaTEABHOM yCTa-
HOBKOM, COCTOAIIe! U3 YeTbIpeXKaMepHOTo
ABUTaTeAsT OAHOKPATHOTO BKAIOUEHUS U YeThlI-
pex IIOBOPOTHBIX PYAEBBIX COIIEA, UCIIOAB3Ye-
MBIX AASL YIIDABAE€HUS ITIOAETOM IIO TPEeM OCSIM.
Mapl1eBblii ABUTATEAB TPETHEH CTYIIEHU BKAIO-
JaeTcs IPUMEPHO 3a ABE CEKYHABI AO OTKAIO-
YeHHUd IeHTPaAbBHOTro OAOKa.

la3sl, ncTeKalome U3 ColeA ABUTATeAs
TpeThbel CTylIeHU, HeIIOCPEACTBEHHO OTAe-
ASIOT CTyTIeHB OT IJeHTPAaAbHOTO OAOKa. Bpems

PpaboTHI ABUTATEASI TPEThEN CTYTIEHU COCTaBASIeT

®oto OKA, www.federalspace.ru

Oeuratens PO-108 BTOpon cTyneHun

RD-108 Second Stage Engine

fuel tank, an oxidizer tank and an equipment bay.
The tail section incorporates the RD-118 single-
burn liquid propellant engine, consisting of four
cruising chambers and four steering nozzles.
Liquid propellant engines of the core
section and lateral assemblies are ignited on
the ground, which makes possible engine burn
transient control and launch abort in the event
of a malfunction. This procedure increases

operation safety.

Chamber Pressure, MPa

5.10

Mixture Ratio

2.39

Engine Dry Mass, kg

1,250

Engine Maximum Diameter (without steering chambers), mm

1,950

Engine Maximum Height (without steering chambers), mm

2,860

Three-axis flight control

is carried out by means of

RD-118 four steering nozzles.

Nominal burn duration
of the core section engine
makes up approximately
280-290 sec.

The second stage separates
from the third one according
to the so called «hot profile».

The third stage (Assembly I) consists of a
transfer compartment, a fuel tank, an oxidizer
tank, a tail section and RD-0110. The stage is
mounted on the core section and is connected
with it by truss structure.

Assembly I propulsion system consists of
a four-chamber single-burn engine and four
gimbaled steering nozzles (used for three-

axis flight control). The third stage sustainer

16
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[BuratenbHas ycTaHOBKa
TpeTben CTyNneHn

XXWOKOCTHBIN  peakTUBHBIA  KUCHMO-
POOHO-KEPOCUHOBBIN asurartenb
PO-0110, yctaHaBnvMBaembli Ha Tpe-
Tbel cTynexun (6nok «M») PH «Coto3s»,
co3gaH B KOHCTpYKTOpCKOM 6opo
XUMUYECKOW aBTOMATUKM MOJ PYKO-
BoactBoM C. A. Kocbepra Ha 6ase
JXPO PO-0106 (6nok «B» MBP P-9),
PO-0107/PO-0108 (6nok «W» pakeTt-
HocuTenen «MonHus» n «Bocxog»).
JKPO PO-0110 BbINOMHEH MO OTKPbI-
TOM cxeme 6e3 poxuraHuvs ¢ Typ6o-
HaCcOCHOW CUCTEMOM NMoJayum Tonamea.
B cocTtaB gBuratens BXOAAT 4eTbipe
OCHOBHble Kamepbl, 4eTblpe pyne-
BbIX conna, TYp6bOHaCOCHbIN arperar,
rasoreHepartop, arperatbl Hagay-
Ba 6akoB 6noKa, MUPOTEXHWUYECKue
cpeAcTBa AN PackpyTKuM TypOWHbI
THA, BocnnameHeHuss TonnveBa Mnpwu
3anycke gsurarens u cpabartbiBaHusA
arperatoB ynpaBneHus.

Bce 4eTblpe OCHOBHblE KaMepbl, 3a-
KpenneHHble HEenoABMXHO OTHOCK-

Tara B nycrtore, kH

YaenbHblA UMNYAbC TArM B nycToTe, H-c/kr
[aBnexue B kamepe, MlMa

Macca ggurarens (cyxas), kr

[nameTp apuratens (6e3 pynesbix kamep), MM

BeicoTa iuratensi (6€3 pyneBbix kamep), MM

~230 cekyHA,. [Tocae oTkAIOUe-

HUA ABUTATEASd U OTAEACHUA

Mporpamma MKC — «[Mporpecc M-50»

TENbHO KOHCTPYKLMW CTYMEHWU, nu-
TaloTcs oT ogHoro THA, koTopbIn
pacrnonoxeH No ocu 6noka Mexay
Kamepamu.

[a3oreHepaTop MmeeT cTabunuaauunio
COOTHOLLEHUSA KOMMOHEHTOB 1 Temne-
paTypbl BbipabaTbiBaeMOro rasa.
BoccTaHoBUTESNBHLIN ras3, BolpadaThl-
BaeMblll ra30reHepaTtopom Ha OCHOB-
HbIX KOMMOHEHTax, nocne TypOuHbI
HanpaenseTcs B YeTbipe MOBOPOTHbIX
pyneBbIXx conna, ynpasfstoWwmx Mo-
netom 6150Kka 3a cYeT OTKJIOHEHUS
Ha yrnel go 40 rpagycos. Pynesbie
conna ¢ Tarov no 6 kKH yctaHoBMEHbI
B HWXXHEN 4acTu

CUINOBON  pambl

Kocmoppom BarikoHyp, aeryct 2004

OKUCNUTENS, U TENSTOOOMEHHWUK, B KOTO-
POM OXNaXOaeTCs reHepaTopHbIN ras,
OTOMpaeMbIn U3 KOnekTopa TypouHbI
M MOy Ha HafayB 6akoB roproyero.

ArperaTbl aBTOMAaTWMKM [BUraTens
obecneyvBaroT OBYXCTYyneH4aTtbin
(C peXMMOM «NPOMEXYTOYHOWN» TArN)
3anyck XXPL. Bbiknwo4eHne gsurarte-
N — OfHOCTyneH4yaToe.

B nonete no komMmaHgam cuctem pery-
natopa kaxywenca ckopoctu (PKC)
N CUHXPOHHOIO OMOPOXHEHUST 6aKoB
(COB) 6noka perynvpyeTcs Tara gBu-
ratens u COOTHOLLEHME KOMMOHEHTOB
TOMNNMBa B Kamepax.

aBuratens.

OCHOBHbLIMMU
3NIEMEHTaMN  CU-
CTeMbl Hapnoysa
6aKoB SBMAOTCA
rasudukarop, B
KOTOPOM umcnaps-
€TCH XUOKUIA KnC-
nopod, uayLwmun
Ha HapayB 6akoB

298
3195
6,8
410

2240

1575

®oto GKA, www.federalspace.ru

Oeuratens PO-0110 TpeTben cTynexHn

RD-0110 Third Stage Engine

KOCMUYECKOrI'o alriapaTa (I/IAI/I

YeTBepPTOU CTyIleHU C KOCMHYeCKUM allapa-

TOM) TPpeThiA CTYIIeHb BBIIIOAHSIET MaHeBP YBOAA

IIyTeM OTKPBITUS APEHA’KHOT'O KAAllaHa B Oake

roprovero.

Baikonur Launching Site, August 2004

Third Stage Propulsion System

The RD-0110 liquid propellant ox-
ygen-kerosene jet engine used for
the third stage (Assemblyl) was
developed and manufactured by
the Chemical Automation Design
Bureau under the guidance of
S. A. Kosberg on the basis of
RD-0106 (the R-9 Assembly B) and
RD-0107/RD-0108 (Molniya/Vos-
khod Assembly I).

RD-0110 (designed with no afterburn-
ing function) has a turbopump propel-
lant feed system and consists of four

ISS Program — Progress M-50 Mission

main chambers, four steering nozzles,
a turbopump unit, a gas generator,
tank pressurization devices, and pyro-
technics used for the turbopump unit
turbine feed, propellant ignition and
control devices.

All the chambers are fixed and fueled
by one and the same turbopump unit
mounted on the assembly axle.

The gas generator has a mixture ratio
control system and gas temperature
control system.

Reducing gas generated by the gas
generator goes to the four steering
nozzles which control thea ssembly
during flight deflecting to an angle

of 40 degrees. Steering nozzles
developing 6 kN thrust are mounted
on the lower part of the engine
carrier.

The main hardware elements of the
tank pressurization system are the
oxygen converter (oxygen is used for
oxidizer tank pressurization) and the
heat exchanger in which generated
gas is cooled (gas is used for fuel tank
pressurization).

Engine control devices ignite the
engine in two stages. Engine shutdown
has only one stage.

Engine thrust and mixture ratio are
controlled during flight by apparent

Vacuum Thrust, kN
Vacuum Thrust Specific Impulse, N-s/kg
Chamber Pressure, MPa

Engine Dry Mass, kg

Engine Maximum Diameter (without steering chambers), mm

Engine Maximum Height (without steering chambers), mm

engine is ignited approximately 2 sec before

the core section shutdown.

The third stage engine outgoing gases
directly separate this stage from the core

section. The third stage engine burn

298
3,195
6.8
410
2,240
1,575

lasts approximately 230 sec. After engine

shutdown and spacecraft (or fourth stage/

off maneuver.

spacecraft) separation, the fuel tank valve

opens and the third stage performs a break-

18 PakeTta-HocuTenb «Cot3-Y»
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(pasHmua B 3Ha4eHNsIX 0BYCOBIIEHA HAIMYMEM TPEX MOAK-
dukaumii 6noka «M»)

[nuHa 6noka, M

HavnbonbLuwii nonepeyHbiit pasMep, M 2,95
[lvameTp TonMBHbIX 6aKOB, M 2,66
KoMmoHeHTbI TonnuBa:
roproiee KEPOCWH
oKvcnuTesb XWEKMIA Kucnopog,
[Buratens PO-0110
MpogomxuTeNnbHOCTL PaboThl CTYMEHN, C ~240

Assembly Maximum Length, m

Assembly Span, m
Propellant Tank Maximum Diameter, m
Propellant Components:
Fuel
Oxidizer
Engine Type
Total Burn Duration, sec

(O) |
Mporpamma MKC — «[Mporpecc M-50» Kocmoppom BarikoHyp, aeryct 2004 Baikonur Launching Site, August 2004 ISS Program — Progress M-50 Mission
Ocroersie | S ™ T S R N Sovuz-U
KonuyecTso cryneHen 3 Number of Stages 3 Characteristics
CraproBasi Macca, T 313 Launch Vehicle Liftoff Mass, t 313
CraptoBas Macca (6e3 KOCMMHECKOIA FOJIOBHOIA 4acTh), T ~297 Launch Vehicle Liftoff Mass (without the spacehead), t ~297
Cyxas macca (C ronosHbIM oGTekaresniem), T 26,5 Launch Vehicle Dry Mass (with the payload fairing), t 26.5
CraproBas Tsra, kKH 4063 Liftoff Thrust, kN 4,063
Anura (6e3 KOCMVHECKOV FONIOBHOIA 4aCTH), M 36,5 (Cpe;iHee 3HaseHue [y PasHbix MOAVGUKaLMiA G0KOB) Launch Vehicle Maximum Height (without the spacehead), m 36.5 (assembly modification average)
HanbonbLumii nonepeyHbIin pasmep, M 10,3 Launch Vehicle Span, m 103
Pa3mepbl ronosHoro obtekarens: Spacehead Dimensions:
RHa (B 33BUCAMOCTH OTVT””a KA), i 7’217' 130’314 Maximum Height (depending on the spacecraft class), m 7.31-10.14
LB DU R G [ SEAEEE ) O ui , L 2= Cylindrical Section Maximum Diameter (depending on the spacecraft class), m 2.7-33
CucTema ynpasnenus aHanorosas
Control System analog
TO4HOCTb BbIBEAEHMS:: )
Insertion Accuracy:
110 BBICOTE, KM po 10 ) .
Height Insertion Accuracy, km up to 10
1o nepuofly obpaLLeHus, ¢ 10 6 Orbital Period | Y 6
10 YNy HAKNOHEHWS! OPOMTBI, YIIOBbIX MUHYT 1o 2 rb!ta f’""‘? SR ccu.racy, sec - Lpit
MepBast CTynexs (60KoBsie 60K, 610K <B», «B», <, «[1») Orbit Inclination Angle Ir_lsertlon Accu.racy, angular min upto?2
LT GO 4 First Stage (Lateral Assgmblles, Assemblies B, V, G, D)
Macca 3anpaBneHHoro 6noka (cTapTosasi Macca), T 434 Number of Assemblies 4
Cyxast Macca, T 3,80 Fueled Assembly Liftoff Mass, t 43.4
[Linna 6110ka, M 19,8 Assembly Dry Mass, t 3.80
HavBonbLunii nonepeyHbiii pasmep, M 3,82 Assembly Maximum Length, m 19.8
Han6onblLunii aMameTp TOnIMBHbIX 6aKoB, M 2,68 Assembly Span, m 3.82
KoMnoHeHTbI Tonnmea: Propellant Tank Maximum Diameter, m 2.68

ropioyee KEPOCUH Propellant Components:

OKUCNUTENb XUIKWIA KNCNOPOA, Fuel kerosene
BcnomoratenbHble KOMMOHEHTbI: Oxidizer liquid oxygen

Ans npusoga THA nepekmch BOA0poaa Auxiliary Components:

AN Hajnysa 0akoB asor Turbopump Unit Actuator Auxiliary Components hydrogen peroxide
[puratens PA-117 (no opHOMy Ha KaXp0M 13 YeTbipex 610koB) Tank Pressurization Auxiliary Components nitrogen
MPOOKNTENLHOCTB PAGOTLI CTYMEHN, C ~118 Engine Type RD-117 (each assembly equipped with one engine)

Bropas cTyneHb (LeHTpasbHbIi 610K, 610K «A») Total Burn Duration. sec -118
Konusecreo Gnokos 1 Second Stage (Core Section, Assembly A)
Macca 3anpaeneHHoro 6510ka (cTaproBas Macca), T 99,5 il @ Aeemiliies 1
Oyran r;acca, T 2%5? Fueled Assembly Liftoff Mass, t 99.5
LT "OK?’ M = : Assembly Dry Mass, tons 6.55
Han6onbLunii nonepeyHblii pasmep, M 2,95 )
Assembly Maximum Length, m 271
[lvameTp TOn/MBHbIX 6aKOB, M 2,66
. Assembly Span, m 2.95
KomnoHeHTb! Tonnvea: : -
Propellant Tank Maximum Diameter, m 2.66
ropioyee KEPOCUH :

OKMCIUTENb XUDKWIA KUCTIOPOL, Propeliant Components:

BcrnomoratenbHble KOMMOHEHTBI: F”‘_’I_ - kgrosene

Ans npvsoga THA rlepexvich BOAOPOAA .(.)deIZef liquid oxygen

[N HazyyBa 6akoB a30T Auxiliary Components:

[Jlvrarens PI-118 Turbopump Unit Actuator Auxiliary Components hydrogen peroxide

TIpOLONXUTENBHOCTb PaBoThI CTYNEHH, C ~280 Tank Pressurization Auxiliary Components nitrogen
TpeTbst CTyneHb (610K «/») Engine Type RD-118

Konuyectso 6510k0B 1 Total Burn Duration, sec ~280

Macca 3anpasneHHoro 6s10ka (cTapToBasi Macca), T 25,3 Third Stage (Assembly I)

2,71 Number of Assemblies 1
Cyxas macca, T (cpenHee 3HayeHve M:;;c;; c?)ﬂ?(;i VJIJ,;)ﬂ TPEX CYLLECTBYIOLLNX Fueled Assembly Liftoff Mass, t 25,3
67-94 Assembly Dry Mass, t 2.71 (mass average)

. 6.7-9.4 o
(depending on the Assembly | modification)
2.95
2.66

kerosene
liquid oxygen
RD-0110
~240

PakeTta-HocuTenb «Cot3-Y»
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CTAPTOBBIM KOMITAEKC PAKETBHI-HOCUTEAS «COHO3»
Sovyuz LAUNCHING COMPLEX

©c«M3parenscTso «PECTAPT», doto C. Mpoku, 2002

Komnaekc mpepHaszHaueH AN IPEACTapPTO- l'oroBHBIM pa3zpabOTYUKOM CTaPTOBOTO
BOM IIOATOTOBKH 1 IIPOBEAEHUS ITyCKOB pakeThl-  kKoMmIaeKca (CK) aBasieTcss hepepasrbHOe
HOCHUTeASI CpepHero Kaacca Tuna «Coio3» ¢ TOCyAAPCTBEHHOe YHUTApHOe NMPeAlpUsTHe
Pa3sAMYHBIMU KOCMUUYECKUMMU anliapaTaMu. «KoHCTPYKTOpPCKOEe O0I0pO 0011ero MallnHo-

crpoenusi» (KBOM).

CTapTOBBIM KOMIAEKC, CO3AAHHBIN B

1957 ropy B HEOOBIUAMTHO KOPOTKOE BPEMS AASL
MBEP P-7, B paAbHelIIIEM HEOAHOKPATHO AOpa-
0aTBIBaACS B CBSI3U C MOAEPHU3AIIUEN paKeThl
P-7, BBeAeHUEM AOTIOAHUTEABHBIX CTYIIEHEN U
IIpeBpallleHUeM ee B PAKeTy-HOCUTEAD, BBIBO-
ASIITYIO B KOCMUYeCKOe IIPOCTPAHCTBO BOAB-

nroe KOAU4YeCTBO PA3ANYHBIX KOCMHUYECKUX

©«M3parenbcTBo «PECTAPT», doto C. MpouH, 2002

annapaTtoB. CK ycnemrHo ncnoab3oBancs
TIpHU 3aIlyCcKe epBOY Me>XKOHTUHEeHTAaAbHOYU
OaAAUCTHYECKON paKeThl, IepBOT0 U MHOTUX
APYTUX UCKYCCTBEHHBIX CIIyTHUKOB 3€MAH,
IO. A. T'arapuHa — IepBOro KOCMOHAaBTa B
HCTOPUU YeAOBEUEeCTBa, KOCMUUECKUX KOpal-
Aelrt «BocToky», «Bocxop», «Coro3», KocMuue-
CKUX aNlapaTos, 3alylleHHbIX Ha AyHy, Mapc,
Benepy. AA HAPOAHOTO XO35MCTBA IIPOU3BO-
AUAUCH 3aIyCKHU CIIyTHUKOB TEA€BU3UOHHOTO
BeIl[aHus, CBSI3U, POTOCHEMKH MOBEPXHOCTH
3€eMAM, TPOTHO3UPOBAHUS ITIOTOABI, OMOAOTHU-
YeCKMX UCCAEAOBAHUY, a TaK>Ke IIPOBOAUAUCH
PabOTHI C THOCTPAHHBIMU (pUpMaMu B 00AaCTH
OMOTEXHOAOTUH U UCCAEAOBAHUSA KOCMOCA.
B cocTaB cTapTOBOrO KOMIIAEKCA BXOAAT:
* KOMIIAEKT TeXHOAOTMYeCKOTO 000PyAOBa-
HU, 00eCIIeYnBaIOIINNI AOCTAaBKY PAKEThI
Ha CTapTOBYIO MAOIIAAKY, YCTAHOBKY ee
B CTApPTOBYIO CUCTEMY, HaBepeHUe PH 1o
a3UMYTY, IPOBeAeHUe IPeACTaPTOBBIX
KOMIAEKCHBIX UCIBITAHUM, 3aIPaBKy
PH xKoMTIOHEHTaMU TOTIAMBA U C’KATBIMU
rasaMu, TepMOCTaTUPOBaHUE KOCMUUe-

ckoro annapara (KA) u npubopHEIX OTCe-

KoB PH, mmyck pakeTsr;

Soyuz Launching Complex 23
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* COOPYJKeHHUS A Pa3MellleHus 000pyAO0-
BaHMUSI;

* KOMIIAEKT TeXHUYEeCKUX CUCTEM, CO3Aa-
IOIUX HEOOXOAUMBIE YCAOBUSA AASL
DYHKIHNOHUPOBAHUSA 000PYAOBAHUS U
SKU3HEeAEeSATeABHOCTH OOCAYKHBAOIILETO
IIepCoHaAad B COOPY’KeHUIX (BeHTHUASLINL,
OCBellleHMe U T.II.);

* CUCTeMBI AUCTAHIJUOHHOTO YIIPaBAEHUS
TeXHOAOTUYECKUMHU U 00eCIIeunBarOIUMU
CHUCTEeMaM#U ¥ KOMIIAEKTHl KOHTPOABHO-

nposepoyHoro obopyaosanusg PH u KA.

@
g
g
g
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5
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8

Kocmoppom BarikoHyp, aeryct 2004

CTapToBbEIe COOPY’KEHUS CO CTaPTOBOU
cuctemou aast PH «Coro3» IBASIOTCS CAOMK-
HBIMU B TEXHUUYECKOM OTHOIIEHUUN U OPUTHU-
HAABHBIMU IO CBO€H KOHCTPYKIIUU. DTO MHOTO-
STa’*kKHOE JKeAe300eTOHHOe 3AaHue, BePXHSIS
JacTh KOTOPOTO HAXOAUTCS Ha YPOBHe CTap-
TOBOU MAOIIAAKH, C IIMPOKUM IPOEMOM B
LeHTpe, IePeXOAIIIUM B OAHOCKATHBIN IAy00-
KUU Ta30XO0A,

Ha «6aanKOHEe-KO3BIphKe» CTaPTOBOTO
COOPY’KEHUS PACIOAOKeHa YHUKAABHAS 110
CBOEMY KOHCTPYKTHUBHOMY pellleHUIO CTapTo-

Basl CUCTEMQ, Ha IOABUKHOU KPYrOBOU YacCTHU

KOTOpOI\;I 3aKpelIAeHBl YeThIpe a’)KyPHBIe OTKH-

ABIBaIOIIIMeCs OIOpHLIe (hepMbl. Ha HUX Kak Obl
«ITOABEIITUBAETCS» PAKETa-HOCUTEAD.

[llapaupHOE KpenAeHNe ONMOPHBIX
depM IO3BOASIET CBOAUTE UX AO 3aMBbIKa-
HUS B BepXHeM YacTU B eAUHOEe CHAOBOE
KOABIIO, KOTOPOE YAEP>KUBAeTCA B 3aMKHY-
TOM COCTOSIHUM MaCCOU «BUCSIIEN» PaKeTHI.
C HavyaAOM ABMJKEHUS paKeThl IPHU cTapTe
HarpyskKa Ha CUAOBOE KOABIIO CHUMAeTCHd, U
ONOpHBIe PEPMEL IIOA ACUCTBUEM COOCTBEH-
HBIX IPOTUBOBECOB PACKPBIBAIOTCS, AaBas
npoxop PH.

Taxkast cxeMa — IOABeCKa paKeThl 3a OIIOP-

HBI€ YaCTH, PACIIOAOJKEHHEBIE OKOAO IIeHTPa ee

Baikonur Launching Site, August 2004

This complex is intended to prepare and
launch the Soyuz launch vehicle with various
spacecraft (SC).

The launching complex (LC) was developed
by the Barmin General Engineering Design
Bureau (KBOM).

Constructed in 1957, the LC was upgraded
more than once to fit the improving R-7 rocket
which eventually turned into a launch vehicle
(LV) delivering various payloads to orbit. The
launch facility proved successful during the
first ICBM launch operation, the insertion of

the world's first sputnik followed by many

more artificial Earth satellites, the first manned

mission of Yuri Gagarin, Vostok, Voskhod and
Soyuz spacecraft, space probes going to the
Moon, Mars and Venus.

The launching complex consists of:

» technological equipment used for LV
delivery to the launching pad, its mounting
atthelaunch system, LV azimuth orientation,
integrated pre-launch tests, LV fueling, SC
and LV thermal conditioning, space rocket

launching;

equipment facilities;

engineering systems, providing
necessary work conditions for equipment

functioning and life support of attending

ISS Program — Progress M-50 Mission

personnel in structures (ventilation,

lighting, etc.);

« Facilities for remote control of technological
and supporting systems and sets of the
launch vehicle and spacecraft test
equipment.

Soyuz LV launching facilities are complex
technical constructions: each one is a multi-
storey, armored concrete building the top of
which is leveled with the launching pad, with
a wide central aperture that transforms into a

deep, lean-to exhaust duct.

;
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TSAKeCTH, — AaAd BO3MOJKHOCTb OTKa3aThCs
OT yCUAeHud TopleBoi yactu PH nipu coepn-
HeHUU OOKOBBIX U IeHTPAABHOIO ee OAOKOB

B «IIaKeT».

MeTeoponoruyeckue ycnosus paﬁOTbI TexHON0orn4eckoro OﬁOpyD,OBaHMﬂZ

Temnepatypa oKpyXaiowiero Boaayxa, “C

ot -40 no +50

BnaxHocTb npu 20°C, %. 1o 98
AHTUWAHBIA CPOK AKCMNyaTaLmm, roasl 10

©«M3parenccTso «PECTAPT», doto C. MpokuH, 2003 r

Kocmoppom BarikoHyp, aeryct 2004

Ha noBopoTHOM 4acTy CTapTOBOM CUCTEMBL
TaK’Ke MapHUPHO YCTAHOBAEHEI ABE MHOTOSI-
pyCcHBIe hepMBI OOCAYKUBAHUSA C TOAYKOAD-
IIeBLIMU MTAOIIIaAKaMU Ha PA3AMYHBIX YPOB-
Hax. CoMKHyTEIe BOKPYT PH naomaaku paroT
BO3MOJKHOCTB CIIeIJMaAMCTaM IPOBOAUTH
paboTHI IO BCeU BBICOTE PaKEeTHI.

®epMbI 00CAYKUBAHUS OCHAIIEHBI AM(DTaMUI
MASI AOCTaBKM pabouero nepcoHana, KoCMOHaB-
TOB U Pa3AMYHBIX TEXHUUECKUX CPEACTB U MaTe-
puanos. Ilepep myckoM bepMbI pa3BOAITCS U
OITyCKalOTCsI B TOPU30HTAAbHOE TIOAOJKEHHE.

Ha omopHOM KOABIIE pPaCTIOAOKEHBI TAaK)Ke
KabeAb-MauThl, KOTOPLIE CAYIKAT AAS TIOABOAA 1
nopkAtoueHusd K PH kabeAbHBIX, HAITOAHUTEAD-
HBIX, APeHa’KHBIX, THEBMaTHUeCKUX U APYTUX
KOMMYHUKAIVUH; TPU CTapTe OHU OTCOEAVHSI-
FOTCSl ¥ OTKUABIBAIOTCS IIOA A€HICTBUEM ITPOTHU-
BOBECOB.

B momMenieHusIX caMoro CTapTOBOTO COOPY-
SKeHUS HaXOAATCS CTaljJuOHapHbIe CUCTEMBbL
3alpaBKM KOMIIOHEHTaMU TOIIAUBA, TEPMO-
CTaTUPOBAHMUS, AUCTAHIIIOHHOTO YIIPaBACHUS,
obeclie4eHUs CKaTbIMU razaMu, CpeACTBaMu
MO>KapO3alUThl, Ta30BOTO KOHTPOAS U T. A.
B mutre cTapTOBOTO COOPYIKEHUS yCTaHOBASHA
BBIABUTAIONIASACS Hap ra30X0A0M KabrHa 006CAY-
SKUBaHMS C MHOTOSIPYCHBIMU IIAOIITAAKAMU AAST
0oOCAy’KUBaHUA HIDKHel yactu PH.

C y4yeTOM HAKOIAEHHOTO ONBITA IIPU
9KCIIAyaTalluU IepBOTO B CTPaHe CTapTOBOTO
KOMIIAEKCA AASI KOCMUUECKHUX pakeT B 1958-1961
ropax OBIAM CO3AAHEL ellle IATh aHAaAOTUUHBIX
CK (oapuH KoMIAeKc Ha baltkoHype U uyeTwIpe
KOMIIAEKCa Ha ITOAuTOHe B [Iaecerike).

MHoroaeTHad sKcnayatanus atux CK B
CaMBIX CAOJKHBIX KAUMaTHUYeCKUX YCAOBHUIX
Kazaxcrana u poccutickoro CeBepa IoATBep-
AVAU UX BBICOKYIO HaAEKHOCTD, IIOTeHIIMAAD-
HYIO BO3MOJKHOCTD IIMPOKOTO UCIIOAL30BaHUST
MAST 3aITyCKa aBTOMaTUYECKUX KOCMUYECKUX
00BEKTOB, IUAOTUPYEMBIX U TPAHCIIOPTHBIX
Kopabael. [IpocToTa KOHCTPYKIIUU U YA0OD-
CTBO OOCAY’>XKMBAHUA 00eCII€YUAU BEIIIOAHE-
HUe O0ABILIOro 00'beMa IporpaMM KocMuue-

CKHUX UCCAEAOBAHUMN.

Baikonur Launching Site, August 2004

The launching plant's overhanging balcony-
like apron accommodates the unique launch
system with a rotating ring that carries four
lattice work, retractable support towers on
which the launch vehicle is suspended.

Gimbal mounting of the support towers
allows their full collar-like closure at the top into
a power ring that is kept closed by the mass of the
suspended rocket. As soon as the rocket starts
moving, the load originally applied to the power
ring is removed to cause the support towers to
retract by action of their own counter weights and
let the blasting-off launch vehicle go freely.

The described configuration in which the
rocket is suspended by its support elements
near the center of gravity made unnecessary
any special reinforcement of the LV end section
as might be required for packaging the strap-
on and the core modules.

In addition, the rotating ring of the
launch system includes two gimbal-mounted
service towers with several semicircle level
decks: the level decks closing to embrace
the launch vehicle allow service personnel
to work on the entire height of the erected
launch vehicle.

Service towers incorporate elevators
for personnel, cosmonauts, equipment and
materials. Before space rocket launching towers
are forced apart and lowered.

Another element located on the supporting
ring is the launch umbilical tower (LUT)
designed to bring and connect cables, filling,
drain and pneumatic lines or other utilities.
Those connections disengage and move away
together with the counterweighted LUT during
the launch.

The rooms available inside the launching
plant accommodate stationary propellant
filling, thermal conditioning, remote control,
compressed gas supply systems, firefighting
and gas monitoring equipment, etc. a niche in
the launching structure accommodates multiple-
level service cabin for servicing the launch
vehicle's lower part. The cabin extends above

the exhaust duct.

ISS Program — Progress M-50 Mission

The expertise gained by operating Russia's
first space rocket launching plant facilitated
development and construction of five more
plants in 1958-1961, including one deployed
at Baikonur and four — at Plesetsk.

Long-term operation of the launching plants
under climatic extremities of Kazakhstan and
Northern Russia proved high reliability of the

equipment that survived owing to its robust

design and high maintainability.

©«3parensceo «PECTAPT», dpoto C. MponmH, 2003 1

Soyuz Launching
Complex
Characteristics

from -40 up to +50
up to 98
up to 30
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CrapToBbIi KOMNNEKC pakeTbl-HocuTens «Cor3a»

Soyuz Launching Complex
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AKAAEMMK
BaAAMUP TTABAOBMY BAPMMH

Bnapumup MNaenosuy

BapmuH

(1909 - 1993)

[Mpodeccop, poOKTOp
TEeXHUYECKUX HayK, ACHCTBU-
TeAbHBIY YAeH AKapeMuu
"Hayk CCCP u Poccuu B.IT.Bap-
MUH ObIA OCHOBOIIOAOKHU-
KOM CO3AAHUS OTeUeCTBEeH-
HBIX CTAPTOBBIX TEXHUYECKUX
KOMIIAEKCOB U Ha3eMHOTO
000PYAOBaHUS AAST OAAAUCTU-
YeCKUX paKeT AETKOTO, CPEeA-
HEro M TA’KeAOTO KAACCOB,
00eBOM paKeTHOM U paKeTHO-
KOCMMYECKOM TeXHUKHU Halllel
CTpaHBL.

[Tocae 3aBepleHUs y4eObl
BMBTYum. H. 3. baymanas
1930 ropy B.IT.bapmun Hauaa
CBOIO TPYAOBYIO A€SITEABHOCTh
Ha 3aBope «KoMmmpeccop».
CHavanra — YEePTEeKHUKOM,
3aTeM — HMHXXeHepOoM-
KOHCTPYKTOPOM, PYKOBOAUTEAEM KOHCTPYK-
TOPCKOM I'PyNMHL, a B KOHIe 30-X TOAOB CTaA
I'AaBHBIM KOHCTPYKTOPOM 3TOTO 3aBOAQ, TAe
OBIA OAHUM U3 CO3AATEAEN TIEPBBIX OTEUECTBEH-
HBIX BO3AYIIHBIX U 'a30BbIX KOMIIPECCOPOB U
XOAOAUABHBIX MaIINH.

B roant Beankoit OTeuecTBeHHOM BOUMHBL
B.T1.BapmMua — I'haBHBIX KOHCTPYKTOP
MHOTO3apsSAHBIX 60€BBIX IIYCKOBBIX yCTaHO-
BOK PEaKTHUBHOI'O BOOpPYy>XeHus («KaTrom»).
ToaAbkO 3a BoeHHOe BpeMd (1941-1945 rr.)
OBIAU IPUHATH Ha Boopy>XKeHue KpacHoi
Apwmueit u Boearno-Mopckum @aorom CCCP
TPUAIIATH II€CTh PA3AUYHBIX THUIIOB Ha3eM-
HBIX (IIOABHUJKHBIX, CTAllMOHAPHBIX) U KOpa-
OeABHBIX YCTAHOBOK, OIBITHBIE OOpa3Ibl
KOTOPBIX CO3AABAAMCH ITIOA €0 TBOPYECKUM

PYKOBOACTBOM.

Akagemuk Bnagumup MNasnoeuny BapmuH

Kocmoppom BarikoHyp, aeryct 2004

Baikonur Launching Site, August 2004

Federal Space Agency

ISS Program — Progress M-50 Mission

Akagemuk Bnagumup MNasnosny BapmuH
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®oto OKA, www.federalspace.ru

B nmocaeBOoeHHBIN TepuoA, OYAYUIH PYKO-

BopuTereM 'CKB Coenmani, a mo3pHee —
KBOM, Barapumup [TaBAOBUY BO3TAGBUA
paboThl IO CO3AQHUIO CTAPTOBBIX U TEXHU-
YeCKUX ITO3UIIUN U Ha3eMHOTO 000pyAOBa-
HUSA AAS PaKETHO-KOCMHUUYECKOU TeXHUKU U
Ha MPOTSI>KEeHUU MHOTHUX AT ObIA eAUHCTBEH-
HBIM B Halllel cTpaHe ['AaBHEIM, a B IIOCAe-
AytomeM — ['eHepaAbHBIM KOHCTPYKTOPOM

TEXHUKHU 3TOT'O HAIIPABAEHU.

Kocmoppom BarikoHyp, aeryct 2004

B saToT mepuop nop ero
PYKOBOACTBOM OBIAM CO3AQHBL
U IepepaHBl B 9KCIIAyaTa-

U0 AU IPUHATEL Ha BOOPY-

Doro GKA, www.federalspace.ru

xeHue CoBeTcKOM ApmMuen
OoAnee ABAAIIATU Pa3AUYHBIX
TUIIOB CTaPTOBBIX U TEXHUUE-
CKHUX KOMIIAEKCOB, AECSITKH
KOMIAEKTOB Ha3eMHOTO
ob6opypoBaHUs, obeclevuu-
BaBIINX [IOATOTOBKY K ITYCKY
U NyCK 60OeBBIX U KOCMHU-
YeCKHUX pakeT, B TOM UYHCAE
OBIAUM CO3AAHBI CTAPTOBBIE
KOMIIAEKCHI AAST KOCMUYECKUX
pakeT-HOCUTeAel «BocToOk-
Coro3s», «[IpoTon» u « OHeprug-
Bypan».

HayuyHasa um MH)KeHepHAasd 3pyAULUS
B.T1. BapmuHa, ero cmoCo6HOCTDb TPEABUAETH
HallpaBAeHUs OAMIKaNIIero pa3BUTHUS KOCMU-
YeCKOM TeXHUKU B 3HAUUTEABHOMN CTeleHU
CrIoco6CTBOBAAU CO3AQHUIO Ha TpebyeMoM
Hay4YHO-TeXHUUYECKOM YPOBHE ONTUMAAbHBIX
110 KOHCTPYKIMHY, HaAEKHBIX B pab0Te Ha3eM-
HBIX 00BEKTOB PAKETHBIX KOMIIAEKCOB.

XapakTepHBIMU yepTaMu paboThl Brapu-
mupa [TaBroBUYa OBIAM OTBETCTBEHHOCTD 3a
TIOPy4YeHHOe AeAO, OOABIIAs
paboToCrIoCOOHOCTh, OCMBIC-
AeHHasi CMEAOCTh U PEITUTEAD-
HOCTB ITPY TPUHSTHU OTIPEAE-
ASIOIIUX pelleHnH, a TakKe
CIIOCOOGHOCTH 3aUHTEPECOBATH
U yBA€UYBb 3@ COOOM KOAAEK-
TUB cBOoero Kb 1 KOAAeKTUBEBI
IpUBAEKaeMBIX K paboTaM
apyrux Kb, HVW u npomsII-
AEHHBIX IIPEATIPUATHN.

3a pa3paboTKy Hayu-
HBIX OCHOB ITPOEKTUPOBA-
HUS U CO3AAHUST YHUKAABHBIX
KOMIIAEKCOB CIeIHuaAbHOTO
HazHaueHus B.I1. Bapmuny
OBIAA@ IPUCYIKAEHA 30A0Tast

Mepans B. I ITlyxosa.

Baikonur Launching Site, August 2004

Co3paHHBIE TTIOA PYKO-
BopacTBOoM B.Il.Bapmuna
CTAapTOBHIE U TeXHUUYECKUe
KOMIIAEKCHI AAST KOCMUUECKUX
PakeT-HOCUTEAEH U CEeTOAHS
y4yacTBYIOT B paboTax Io
obecIleueHUIO BLITOAHEHHUS
DepeparbHON KOCMUYECKON
nporpamMmmsl Poccun.

Ha npoTrga>xenuu Bcen
CBOEM TBOPUECKOU AeSITEABHO-
ctu B. [1. BapMuH ypeAsia OOAb-
11oe BHUMaHUe ITOATOTOBKE
KaApPOB, CO3AQHUIO HAYYHOU

IIKOABI IO TeMaTHUKe CBOen

doto OKA, www.federalspage.ru

paboTHl, AUYHO YIAaCTBYS B
TPyAHENIIIEM IIpoliecce Iepe-
AQUU 3HaHUU.

Hauwnnas ¢ 1931 ropa, mapasreAbHO CO CBOeM
OCHOBHOU pPabOTOM, OH Yy4aCTBOBAA B II€AAr0-
rudyeckoi paborte B MBTY um. H. O. bBaymana B
KavyecTBe MPEIoAABaTeAs, a 3aTeM — AOIIEHTQ,
npodeccopa, a ¢ 1959 ropa A0 KoHIla CBOeH
KU3HU IBASACS 3aBeAYIOIIUM KadeApon
«CTapTOBBIE U TEXHUUECKUE KOMIIAEKCHI PaKeT
¥ KOCMUYECKUX allllapaToB».

Cpoeti paboroii B KB, MBTVY um. H. 3. bay-
MaHa u B Akapemuu Hayk CCCP u Poccuu
B.I1. bBapMuH 3aCAY)KeHHO AOOUACS MPU3HA-
HU, OOABIIIOTO YBa’KeHUS 1
aBTOpPUTETa Cpepr pa3padoT-
YUKOB M CO3AATeAeN paKeTHOMN
TeXHUKH, a TaK)Ke B HAYYHOM
MUpe CTPaHHI.

Byay4m AeMiCTBUTEABHBIM
yreHoM AkapeMun Hayk CCCP
u Poccuun, oH OAHOBpEMEHHO
OBIA TTOYETHBIM TIPEe3UAEH-
TOoM Poccuiickolr akapeMuu
KocMoHaBTHKY UM. K. 3. Llnoa-
KOBCKOT'O, AeMCTBUTEALHBIM
yAeHOM Me>XAYHapoAHOU
acconualnuy yueHbIX, HHIKe-
HepOB U U3o00peTaTerei UM.

ToMmaca DAMCOHA, YAEHOM

]
@
8
g

E ]
]
g

]

2

=4
°
3

=

MHOTHUX YUY€HBIX COBETOB U

ISS Program — Progress M-50 Mission

COBETOB 'aBHBIX KOHCTPYKTOPOB, B TOM UHCAE
4yAeHOM IepBoro CoBeTa I'haBHBIX KOHCTPYK-
TOPOB PaKeTHOMN TeXHUKU, BO3TAABASIEMOTO
C.T1. KopoaeBBIM.

3a BEIIOAHEHHBIe PAa0OTEL eMy OBIAK
pucBoeHk! 3BaHNd ['epos ColMaAuCTIYeCKOro
Tpyaa, raypeaTta AeHUHCKOU U YeThIpeX
FocypapcrBernublx npemuiit CCCP. O OBIA
Harpa’kAeH IIeCThIo OpAeHaMu /AeHIHA, OpAe-
HoM KyTy3soBa I cTerneHr 1 MHOTMMU ADYTUMA

opAeHaMu u Mmeparssmu CCCP.

30

Akapgemuk Bnagumup Masnosu4 bapmuH

Akapemuk Bnagnmup NMasnosun4 bapmuH
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[ IPOrPAMMA BBIBEAEHMS
ASCENT PROFILE

3aIlyCK I'Py30BOr'0 KOCMUYECKOI'0 KOPaOAsI
«ITporpecc M-50» 3annanaHupoBaH Ha 11 aBrycra
2004 ropa. ITyck pakeTwl-HOocuTeAs « Co103-Y»
OyaeT IPOU3BEAEH CO CTAaPTOBOM IIAOIIaAKY Ne 1
crapToBoro Kommnaekca 171132-5 («I'arapuHckuit
cTapT») KocMoppoma baikoHyp.

[TporpamMma TaHra’>ka pacCuuTaHa TaKUM
06pa3oM, 4TOOB! 00eCIIeUUTE TaAeHYEe TOAOBHOTO

o6TeKaTeAs U OTPabOTaHHLIX CTyIIeHel pPaKeThI-

Kocmoppom BarikoHyp, aeryct 2004

HOCHUTEAS B PAHOHBI OTIY>KACHUS, OTBEACHHEBIE
10 Tpacce mnoaeTa. PalloOHBI TaA€HUST OTAEASIO-
mmxcs yacre PH npuBeaeHBI Ha cxeme.

Tpu cTyneHU paKeTBI-HOCUTEAS BBIBO-
AAT TPY30BOM KOCMHUUECKUU KOpabAb
«ITporpecc M-50» Ha OpOUTY, pacueTHBIE IIapa-
MeTpBI KOTOPOU yKa3aHkl B TaOAuUlle. PacueTHbIe
BpeMeHa paboThI ABUTaTeAel PaKeTHBIX CTyIIe-

Hel IPUBEAEHBI Ha CXeMe.

Baikonur Launching Site, August 2004

The launch of the Progress M-50 cargo
spaceship is scheduled for August 11, 2004. The
Soyuz-U launch vehicle will be launched from
launching pad 1 (launching complex 17P32-5,
Gagarinsky Start) at Baikonur.

Due to the pitch program the payload fairing

and LV worked-out stages will fall in designated

ISS Program — Progress M-50 Mission

areas along the flight course. impact areas of
LV jettisonable parts are shown on the scheme
below.

Three stages of the launch vehicle will place
Progress M-50 (orbit nominal parameters are
presented in the figure). The scheme also shows

engines nominal burn duration.

MapameTpbl op6UTHI BbiBeaeHNA KA
Orbit Parameters

i=51,66" +0,058°

H = 245,02 km

T= 88,59 MuH = 0,37 MuH

_ +7
h=193,0 . km

Bpewms, ¢
Macca, T
V, m/c

~350 km

Cbpoc ronosHoro obTekarens
BbicoTa, km 82,2

Bpems, ¢ ~161,36
Macca, T 1,172

V, m/c 3100

OtpeneHne 60KoBbIX 610KOB
BoicoTa, km 44,07

~118,78
15,052
2684

~550 KMJ'

CBpoc XBOCTOBOrO OTCEKA Bbik/toyeHe  aBUratenbHoi Otpenenve KA
Bbicota, km 171 YCTAHOBKW TPETLEN CTYMEHU Beicota, km 200
Bpewms, ¢ ~297,05 Bpewms, ¢ ~525,88 Bpewms, ¢ ~529,18
V, km/c 9,2
. o R e b
== -

OtpeneHve LeHTpabHOro 61oka
BbicoTa, km 164
Bpewms, ¢ ~287,30
Macca, kr 6500

V, m/c 5282

~1520 km

&

~1600 km

Bokoeble 6noku (MepBasi cTyneHb)

KaparaHpuHckas 06nacTs,
Pecnybnvika KasaxcraH,
Paiton Ne 16

lonoBHoii oGTekaTenb

KaparaHapHckas 06/1acTb,
Pecnybnuka KasaxcraH,
Paiton Ne 69

LieHTpanbHblit 6510k (BTOpas cTyneHb)

BocTouHo-KasaxcraHckasi 06nacTb,

Pecny6nvika KazaxctaH,

AnTaiickuii Kpai, Pecriybnuka AnTait,
Poccuiickas ®epepaumsi, Paiionbl NeNe 306; 307

XBOCTOBOW OTCEK

BocTouHo-KasaxcraHckasi 06nactb,
Pecnybnvika KazaxcraH,

Anaiickuit Kpai, Pecriybnuka Antait,
Poccuiickas ®epepaumsi, Paiton Ne 309

PacuyeTHas
uuKnorpamma
3anycka

Nominal Flight
Sequence

PanoHbl nageHuns
oTpensoLwmxcs
yacTteun PH

32

Mporpamma BbiBeOeHUS

Ascent Profile 33



®defepanbHOE KOCMUYECKOE areHTCTBO

Federal Space Agency

Mporpamma MKC — «[Mporpecc M-50»

©«aparenscteo «PECTAPT»,

Kocmoppom BarikoHyp, aeryct 2004

O BYAYIIEM <BEYHOV “CEMEPKIA »
ProspecTs OF R-7 LAUNCH VEHICLES

Paketa-HOCHTeAR « COIO3», OOECIIeUnBarOIIas, IOMUMO 3alTy-
CKOB I'Py30BBIX TPAHCIOPTHBIX KOopabaei «[Iporpecc» u muao-
TUpyeMbIX « COI030B» BCeX MOAU(UKAINH, ellle U TOAABASIOIIee
OOABIIIMHCTBO IIYCKOB B paMKaX OTE€YEeCTBEHHBIX IIPUKAQAHBIX
KOCMHUYeCKUX IIPOrpaMM (3a UCKAIOUeHUeM ITyckoB KA cBs3u
Ha reocranuoHapuyio opoury ('CO) u rpynnoBHIX 3allyCKOB
HaBUTAIIUOHHBIX cITyTHUKOB cucteMel TAOHACC), HaxopuTcsa
B dKcIAyaTanum ¢ 1966 r. bes TpeThell cTylleHH, B KaueCTBe
MBEP P-7 u pByxcTyneHuaTtoro « CIIyTHHUKa», 3Ta pakeTa AeTaeT
c 1957 r. 1y «ceMepKU» €CTh BCe LIaHCHl OTMETUTh IATUAECATH-
AeTHUU I00MAeN He My3eUHBIMU [IlePEMOHUSMY, a BBEACHHEM B
CTPOU HOBBIX MOAU(UKAIIUY, HAIIPABACHHBIX, KaK U IIPU CO3Aa-
Huu PH «Cor03», Ha pellleHue CaMbIX aKTYaAbHBIX 3aAa4, CTOS-
LIUX IepeA OTeueCTBeHHOM KOCMOHABTUKOM, a TaK)Ke 00yCAOB-
A€HHBIX pa3BUTHEM MeKAYHAPOAHOTO PBIHKA KOMMePUYeCKUX
IIYCKOBBIX YCAYT.

CeropHs B 9KCIIAyaTalluy HAXOAUTCS TpU MOAUUKanuu P-7.
PH «Co103-Y» (11A511Y) — «ba3oBas» MopAudUKAINS, KOTOPas
BBIBOAUT KOpabau «IIporpecc» u poccuiicKue aBTOMaTU4YeCKUe
nckyccrBeHHble crnyTHukH 3eMan (MC3). «ITpomesxyTounas»
paketa «Co103-OI'» (11A511DT), oTAMYaIOIIeCs ABUTATEASIMU
IIePBOM U BTOPOU CTYIIEHU (YCTAHOBAEHBI MOAU(DUITUPOBAHHEIE
ABHUTaTeAbHBIE YCTAHOBKHY, pa3paboTaHHBIE AAS TePCIIeKTUBHOM
pakeTsl « Co103-2»), BHIBOAUT UAOTUPYeMble « Coio3bl-TMA», a
C pa3roHHBIM 6A0KOM «DperaT» paboTaeT 0 MEKAYHaPOAHBIM
nporpammaM. Hakonern, «Moanus-M» (8K78M) — ueTwIpex-
CTyleHYaTast BEpCHS «CeMePKU», KOTOpasi 3KCIIAyaTUPYeTCs C
1965 r., a B HacTosIIIee BpeMs AOCTaBASIET Ha BLICOKOIAAUIITUYE-
CKUe OPOUTHI POCCUMCKHUE CITYTHUKY CBSI3U « MOAHUA», @ TAaKKe
KA cepun «Kocmoc» B uaTepecax Muno6opoHs! Poccuu.

Pa3BuTHe AMHUM «CEMEPOK» UAET II0 TPeM OCHOBHBIM HaIlPaB-
AeHUAM. AAd ITyCKOB oTedecTBeHHBIX KA camapckuii 'HITPKL]
«LICKB-TTporpecc» roTOBUT K BBOAY B cTpoit «Coro3-2» (14A14),
pa3paboTKa KOTOPOro MAaHUpyeTcd B ABa atana — 1A u 1B.
[MToMuMO 3aMeHBI ABUTaTeAel IepBOM CTylleHU Ha UX YAYUIIIeH-
HBble MOAUMUKAIINY, Ha IIePBOM 3Tale OyAYT UCIIOAB30BaTLCS

HOBasi LII/I(prBaH cucTeMa ylipaBA€HUA Ha OCHOBE 60pTOBOfI

Baikonur Launching Site, August 2004

The Soyuz launch vehicle used for launching
not only Progress and Soyuz spaceships,
but also for launches within Russian applied
space programs (except for communication
spacecraft launches into GSO and GLONASS
cluster launches) has been in operation since
1966. As the R-7 intercontinental ballistic
missile (ICBM) and two-stage Sputnik it has
flown since 1957. And R-7 has a fair chance to
celebrate its 50th anniversary by putting into
operation new modifications intended not only
to meet home space technology requirements,
but also to accommodate the growing needs of
commercial launch services markets.

Three R-7 modifications are in operation
now. The Soyuz-U launch vehicle (11A511U) is
a base modification used for inserting Progress
spaceships and Russian automatic satellites.
The «intermediate» Soyuz-FG LV (11A511FG)
differs from the other two in first and second stage
engines (LV is equipped with upgraded propulsion
systems developed for the promising Soyuz-2), it
injects manned Soyuz-TMA spaceships and is
used for international projects when integrated
with the Fregat upper stage. And finally —
Molniya-M (8K78M): it's a four-stage modification
of R-7which has been in operation since 1965 and
now delivers Molniya Russian communication
satellites and Kosmos spacecraft (the latter — in
the interests of the Russian Ministry of Defense)
into high elliptical orbits.

There are three major lines of R-7
development. TsSKB Progress (city of Samara)
prepares Soyuz-2 for putting it into operation.
This LV will be used for launching spacecraft
of home manufacture and have a two-stage
upgrade (1A and 1B stages). Apart from the
change of the first stage engines for their
improved modifications the LV will be equipped
with a new digital control system based on the
onboard computer (1A) and the third stage will
be powered by a new augmented engine (1B).
These improvements will allow to increase
payload mass and dimensions. Tests of the

Soyuz-2 1A version are scheduled to begin this

ISS Program — Progress M-50 Mission

The second line of R-7 development has to

do with possibilities of Soyuz launches from ESA
Kourou Space Centre in French Guiana. For this
purpose TsSKB Progress upgraded the Soyuz-2
LV so that it could operate in tropics and called
it Soyuz-ST. This launch vehicle is equipped
with environment hardware elements intended
to prevent liquid oxygen tanks from freezing
in the event of tropic rains (which are rare at
Baikonur and Plesetsk) and with new telemetry

and flight safety systems. And what is more the

Kourou Space Centre schedules to use both

©«Waparenscteo «PECTAPT», doto C. MpokuH, 2003

Marepuan noroToBNeH aHaNMTUYECKOIA cnyxboii «M3natenbctea «PECTAPT» year; 1B version will be tested in 2006.

34 O 6yayLiemM «Be4HON “cemepkmn”» Prospects of R-7 Launch Vehicles 35
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OBM, Ha BTOPOM — BBEAEH HOBBIM ABUTATEAD
TpeThel CTYIIeHU C YAYUIIEeHHBIMU XapaKTe-
PUCTHUKAMU. DTO O3BOAUT YBEAUYUTH MaCCy
BBIBOAUMOM ITOA€3HOM HAarpy3KU U ee rabapuTHL.
AeTHble ucnblTanusg «Coro3a-2» B BapuaHTe
1A mraHUpYyeTCs HauaTh yKe B 3TOM T'OAY, B
BapuaHTe 1b — B mepBoi
noaoBuHe 2006 T.
BTtopoe HanpaBae-
HUe CBSA3aHO C TAAHAMU
IO KOMMepUYeCKUM 3aly-
ckam «Coro30B» u3 'BuaH-
CKOTO KOCMHUYECKOTO
nenTtpa EBponetickoro
KOCMUYECKOI'o areHT-
ctBa (Kypy). AAd IIycKoB
C IPUDKBATOPHUAAB-
HOoro Kocmoapoma ['HIT
PKL] «LICKB-ITporpecc»
npeararaeT Mmopudu-
kanuio PH «Coro3-2» —
«Co0103-CT», crienmarbHO
CO3AQHHYIO A paOOTHI B
TPONUYECKUX YCAOBUSAX.
AOopabOTKU CBOASATCSH
NpeuMylleCTBEHHO K
BBEAEGHUIO «KAMMAaTHUYe-
CKUX» KOHCTPYKTUBHBIX
3AE€MEHTOB, IPU3BAaHHBIX
UCKAIOUUTH UHTEHCUB-
HOe 00pa3oBaHUe Abja Ha
0akKax >KMAKOTO KMCAOPOAA
IIpU BO3AEUCTBUM TPOIU-
YeCKMX AUBHEU (KOTO-
pele Ha balilkoHype u B
[Mhecerike, BOOOIIEe TOBOPS,
HAYT PEAKO), a TaK)Ke K
nepepeAKe CUCTEM TeAe-
u3MepeHUU u obecneve-
HUg 6€30MIaCHOCTH TIOAETA.
Ipu aToMm B I'BUuHeMCKOM
KOCMHYECKOM I[eHTpe
TIAQHUPYETCS UCIOAB30-
BaTh PH «Co1o3» B Bapu-

AHTaX, COOTBETCTBYIOIIUX

©«laparenscteo «PECTAPT», oto C. Mpokmk, 2003 r

06euM MOAUPUKAIUIM

Kocmoppom BarikoHyp, aeryct 2004

poccutickoro «Coio3a-2». [TepBbIY HCHIHITa-
TeABHBIN 3aTyCK ¢ Kypy IAaHUPYeTCs B KOHIle
2006 — nHauane 2007 r. Komnanusa «CrapceMy,
o 3asBAEHUIO ee pAUpPeKTopa Bukropa
HukonraeBa, HIOAYYHUT 3KCKAIO3UBHEIE IIpaBa
Ha IIOMCK KOMMepUeCKHUX ITOAe3HBIX HarPpy30K
Kak pad myckos «Corosa-CT» ¢ Kypy, Tak 1 paa
3anryckoB «Coro3a-2 1b» ¢ baiikoHypa.

B TO BpeMs Kak HOBBIE «CaMapCKHUe» Aopa-
60TKH «Co1o3a» HallpaBAeHHI Ha TAaBHOe Hapa-
II¥BaHUE XapaKTePUCTUK PAKETHI B OCHOBHOM
3a CYeT 3aMeHbl OCHOBHBIX CUCTEM — ABHUTa-
TeALHOM YCTAaHOBKH, CUCTEeMBI YIIPaBACHUST —
Ha yCOBePIIeHCTBOBAHHEBIE Bepcuu, PakeTHO-
KoCcMHuYecKasd Kopuopanusa « DJHepruga»
(rAe, cCOOCTBEHHO, U OBbIA@ CIIPOEKTHUPOBaHA
«ceMepKa» U BEAUCH PabOTHI 10 ee COBEPIIEeH-
CTBOBAHUIO A0 Tepepauu B KyliObIIlIeB B Hauane
60-x TOAOB) IpepraraeT pa3dpaboTaTh TAYOOKO
MOAUMPUIUPOBAHHYIO BEPCUIO 3TOU PaKeTH],
ONUpasAcCh NPEeUMYyIleCTBEHHO Ha BO3MOJK-
HOCTHU cBOero Boakckoro (puamasa B TOU Ke
CaMape U Ha IIPOU3BOACTBEHHBIE MOIHOCTHU
«LJCKB-IIporpeccy». [Tpu 3TOM mpeeMcTBeH-
HOCTBb C ADYTUMU pa3paboTKaMu ceMeMtcTBa
P-7 cBopuTCS IpEeUMyILIeCTBEHHO K COXpaHe-
HUIO OCHOBHBIX «OOBOAOB» M CXE€MHBIX pellle-
uutt «Cotoza». PazpaboTaHHblH B KoHIle 90-x —
Hauvaae 2000 rr. AAg IIyCKOB € KOCMOAPOMA Ha
0. PoxkaecTBa BapruaHT «ABpOpa» , Kak 1 OCTaAb-
HBIE «CeMepKM», IpepAycMaTpuBaeT NpuMeHe-
HUe TOABKO KHUCAOPOAA U KEPOCUHAQ, a OoAee
«IIPOABUHYTBHIN» BapuaHT « OHera» BKAIO-
4aeT yyKe KUCAOPOA-BOAOPOAHBIN PA3TOHHBIN
OAOK TpeTbhell cTyneHu. « OHera» IpepHa3Ha-
4aeTcsl AAS HMCIIOAB30BaHUS Ha KOCMOAPOMeE
IMhecenk (B TOM YHCAe AAS ITYCKOB pa3pado-
TAHHOTO « DQHEepPrrue» HOBOI'O IUAOTUPYEMOTO
Kopabasa «Kaumep»).

KAroueBble pa3sAnUuusa MeXAY HOBBIMU
«ceMmepkamu» u3 Camapsl 1 KopoaéBa cBoAATCS
K UCIIOAB3YeMBIM ABUTaTEeABHBIM yCTaHOBKAM,
YTOUHEeHHe COCTaBa KOTOPBIX UAET AO CHX IIOP.
WM3HavaabHO U Ha «ABpope» (paHee U3BECT-
HOM Tak>Xe 1IoA 0003HaueHueM «Sman»), u

Ha «OHere» IINQHUPOBAAOCH 3aMEHUTH ABUTA-

Baikonur Launching Site, August 2004

©«laparensctso «PECTAPT», ¢oto C. MpokmH, 2003 r
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TeAb IIeHTPaAbHOTO OAOKa Ha ABuratenb HK-33

(11A111), 6a30BBIM BapuaHT KOTOPOTO OBIA B
cBOe BpeMd pa3paboTaH B KyHOBIIIEBCKOM
KB H. A. KysHenosa AAS AYHHOHM pakeThl

H-1, n AOTOAHUTEABHO YCTaHOBUTDL PYAEBLIE
ABuUrateAu. bokoBele OAOKU «ABpOpa» 3auM-
cTBOBaAa oT «Coro3a-2»,
a prst «OHerm» MAQHUPO-
BaAOCh UX AOPaboOTaTh C
UCIIOAB30BaHUEM MOAU-
GUIUPOBAHHOTO ABUTA-
Teass PA-120 (11A123),
paspab6orannoro HITO
«DQHepromarti» (r. XuMKH)

1 CepUMHO BBHIITyCKaoIe-
rocsi AAL BTOPOU CTYIIEHU

PH «3enuT». B KauecTBe
TpeTbel CTyIleHU UCIIOAD-
30BaACS TPAAUIITMOHHBIN

OAOK «M» ¢ HECKOABKO
pa3AUYaroIIMMUCS MOAU-
dUKaUIMU ABUTATEAS

PA-0124 BopoHEXCKOTO
Kb X¥uMaBTOMATUKHU.
HaxkoHerl, ueTBepTOM CTYIIE-
HBIO CAY’KUA OBI pa3roH-
Horo 6a0ka «KopBeT» uan

«TalMBIp», IPOEKTUPYe-
mbei PKK «OHeprusa» Ha
0a3e OCHOBHBIX pelleHuN

Pa3rOHHBIX OAOKOB ceMel-
cTBa «BAoOK A».

Toraa Kak craTyc
TIpOeKTa «ABpopa» B HACTOS-
11lee BpeMs He O4YeHb [TOH4-
TeH, BEeCHON 3TOTO ToAa
Ha4YaAOCh aKTUBHOE IIPOABU-
>KeHre HOBOU Moau(puKa-
nuupoexta «OHera». Beian
OTAQIlIeHbI TAQHEI HCIIOAB30-
BaTh Ha IIEHTPAABHOM OAOKe
BMecTo HK-33 xuMKuH-
ckue pBurateam PA-191,
3aAeMCTBOBAHHELIE TAaK)Ke B
KOHKYPHPYIOILIeM IIpOeKTe
I'KHIIL] um. M. B. XpyH1-

©«MapatenbcTso «PECTAPT», doto C. MporitH, 2003 r

Kocmoppom BarikoHyp, aeryct 2004

JeBa «AHTrapa», a TAaBHOe — HCIIOAB30BaTh B
KadeCTBe TpeThel CTylleHU BMeCTO OAOKa «»
KHCAOPOA-BOAODPOAHYIO CTYIIEHB C BODOHEKCKUM
AuraTearem PA-01463. Beepenue B coctaB PH
KHCAOPOA-BOAOPOAHOM CTYTIEHH ITO3BOASIET CyTIle-
CTBEHHO ITOBBICUTh MacCy ITIOA€3HOM Harpy3KH,
TIpe’KAe BCETO BLIBOAUMOM Ha reOCTalliOHapHYIO
OpOUTY, ¥ TP UCITIOAB30BAHIH OCHOBHEIX 9AeMeH-
TOB cTapTOBOTO KoMIIAeKca « Coro3a» B [Ihecerike.
B cooTBeTCTBHYU C OITyOANKOBAHHLIM pellleHreM
CoBeTa rAaBHBIX KOHCTPYKTOPOB PKK «OHeprua»
oT 2 aBrycTa 2002T. «...IIpeAIoAaraeTCss UCIIOAB30-
BaTh BHOBB CO3AaBaeMble OAOK TPeThel CTyTIeHU 1
KOCMUUYECKUM Pa3rOHHBIN OAOK C ABUTATEABLHBIMU
yCTaHOBKAaMH, PaOOTAIOIIMU Ha TOIIAMIBE KCAO-
Ppoa +BoaOPOA,. [TpeaycMaTpuBaeTCcst HECKOABKO
STAITOB MOBLIITIEHUS SHEPTETUYECKUX BO3MOKHO-
CTel PaKeThl-HOCUTEAS], B YaCTHOCTH, C UCIIOAB-
30BaHMEM Ha pa3TOHHOM OAOKE COAHETHOU SHEP-
TOABUT'aTEABHOM YCTAaHOBKHU, paboTarollel Ha
TOIIAMIBE KMCAOPOA + BOAOPOA. Bee 3T0 1103BO-
AWT YBeAUUIUTH Maccy KA Ha reocrarioHapHoOMi
opOurTEe AO BEAMUMHEI, COTIOCTaBUMOM C BO3MOIK-
HOCTSMM COBPEMEHHBIX I MOAEPHU3UPYeMbIX Ha
TIepCIEeKTHUBY PaKeT-HOCUTeAeH TS/KEeAOTo KAacca,
9KCIAYaTHPYEeMBIX Ha KOCMOApoMe BarikoHyp».
[MoabITOXKMBAs AAHBI AAABHEUIIIEro pa3Bu-
THUS paKeT «CeMePOYHOU» CePUU, XOTEAOCH ObI
OTMETHUTH, YTO OYeHb HEMHOTHE OAeCTSIIne
Hay4YHO-TeXHUYeCKHe pellleHusd U HaXOAKU
MOTYT CP@aBHUTHLCS 11O HIAOAOTBOPHOCTHU C
TTPOCYETOM COBETCKHUX aTOMIITUKOB CEPEAVHBI
50-X TOAOB, OIIMOOYHO 3aBLICUBIITUX OJKUAQE-
MYIO Maccy IIepBOTO OTe4eCTBEHHOTO TepMOs-
AEPHOTO 3apsiAa. B UTOTe 3TO MPUBEAO K TTOSIBAE-
HUIO pakeThl P-7, 3HAUUTEABHO, KaK BEIICHUAOCE,
mepepa3MepeHHOU C TOUKHM 3PEHMs AOCTaBKHI
OOeBBIX YacTel, HO 0O0AAAABIIEN YHUKAABHBIM
MIOTEHIIMAaAOM Pa3BUTHUS, KOTOPHIY 00ecIeunn
ee YCIIeLIHYI0 MOAU(DUKALIMIO B KAUeCTBE OAHOU
13 OCHOBHBIX PaKeT-HOCUTEAEH MUpa Ha ITPOTSI-
JKEHUU MMOUYTHU NATUAECATHA AT C OTUETAUBOM
TepCcHeKTUBOMN, KaK MUHUMYM, ellle Ha OAHO-
ABa AECSITUAETHUS IPU YCAOBUU pearm3alum
pareko upaymux naanos «LJCKB-TTporpeccy,

PKK «2neprusi» u «CTtapcemanr.

Baikonur Launching Site, August 2004

modifications of Soyuz. The first test launch is
targeted for the end of 2006 — the beginning
of 2007. According to Starsem Director Viktor
Nikolaev the company will have exclusive rights
to commercially launch Soyuz-ST from Kourou
and Soyuz-2 1B from Baikonur.

While TsSKB Progress smoothly improves
launch vehicle performance by replacing its
major systems (propulsion systems, control
systems) with their upgraded versions, RSC
Energia (which had designed and upgraded
R-7 till the beginning of 1960-s when all
R-7 documentation was handed over to the
Kuznetsov Design Bureau in Kuybyshev)
proposes to develop and manufacture a far
more upgraded R-7 variant using production
capacity of TsSKB Progress and Energia division
in Samara. Developed at the end of 90-s — at
the beginning of 2000 for launches from the
launching site at Christmas Isl., Aurora uses
oxygen and kerosene as propellants like all
other R-7 modifications. But Onega, a more
«advanced» variant, incorporates an oxygen-
hydrogen upper stage of the third stage. Onega
is designed for the Plesetsk Launching Site (and
also for launching the new spaceship of RSC
Energia Kliper).

The new launch vehicles based on the
R-7 ICBM (TsSKB Progress and RSC Energia
variants) differ mostly in propulsion systems.
Initially Aurora (former Yamal) and Onega
were to be equipped with NK-33 (11D11)
instead of the core section engines and with
additional steering engines*. Aurora lateral
assemblies are similar to those of Soyuz-2, and
as for Onega it was supposed to have improved
lateral assemblies with RD-120 upgraded
engines (11D123) developed by the Glushko
Research and Production Association for
Power Engineering (town of Khimki) and put
into production for the Zenit launch vehicle.
Assembly I was to be used as the third stage,

with various RD-0124 modifications developed

ISS Program — Progress M-50 Mission

and manufactured by the Chemical Automation

Design Bureau. Finally the Korvet (or Taymyr)
upper stage which is being developed by RSC
Energia on the basis of the Assembly D family
was to be the LV fourth stage.

While the Aurora project status is not quite
clear, Onega has been intensively promoted
since the beginning of the year. RSC Energia
plans to equip the core section with RD-191
(Glushko NPO for Power Engineering) instead
of NK-33 and also to replace Assembly [ with an
oxygen-hydrogen stage incorporating RD-0146E
(Chemical Automation Design Bureau)**). The
oxygen-hydrogen stage enables to increase
payload mass delivered into geostationary orbit
without upgrading the launching complex at
Plesetsk.

It should be noted by way of conclusion
that very few technologies are as productive
as the miscalculation Soviet nuclear engineers
made in the middle of the 1950-s. As a result
of this miscalculation R-7 unique capabilities
made possible missile successful modification
into one of the major launch vehicles. And if
the promising projects of TsSKB Progress, RSC
Energia and Starsem are implemented R-7
will have good prospects for the forthcoming

years.

*) The NK-33 base modification was developed at the Kuznetsov Design Bureau in Kuybyshev for the N-1 lunar rocket.
**) The RD-191 engine is also used on Angara by the Khrunichev Space Center.
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UCNOJIb30BaHUS B HacTosiLLee BpemMs

MepBbiii 3anyck

MepBas cTyneHb (00KoOBLIE 6510KM)

BTopas cTyneHb (LeHTpanbHblii 6110K)

Kocmoppom BarikoHyp, aeryct 2004

TpeTtbs cTyneHb

YeTBepras cTyneHb (pasroHHbiit 610K)

B03MOXHOCTH M0 BbIBEAEHMIO NOJIE3HOM
Harpysku

Baikonur Launching Site, August 2004
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First Stage (Lateral Assemblies)

ISS Program — Progress M-50 Mission

Second Stage (Core Section)

Third Stage

Fourth Stage (Upper Stage)

Payload Capacity

Oxygen and
BbiBeneHve Kucnopoa-kepocuH, — Kucnopoa-kepocu, — Kucnopog-kepocuH, [o 6950 kr Ha HOO Injection of ?(Xg%igggd Oég%igﬁgd Kerosene, LEO — up to 6950 kg
Coioz-Y KA «Iporpecc» 18.05.1973 4xPO-117 1xPO-118 1xPA-0110 Soyuz-U Progress 4XRD-117 1xRD-118 1xRD-0110
114511y aBToMaTU4ecKnK ISR (111511), (11/1512), (117155), e g 1Aty Spaceshipsand - 180573 (11D511), (11D512), ) ar US Circular Orbit -
IC3 Ha HOO HIO «3Hepromaw»  HIIO «3Hepromatu» KBXA LD i ! NPO for Power NPO for Power . : rUsS, up 0 2.500 k
LICKB-Mporpecc ~ op6uty (h = 1500 km) into LEO Engineering Engineering Automgl?g]allj)e&gn TsSKB Progress hp= / ‘5,00 KMQ
BbiBe/ieHme Kucnopop-kepocuH,  Kucnopop-kepocuH, — Kucnopop-Kepocu, LTIl 2 0 Oxygen and Oxygen and O}z(grg(gé:gd LEO — up o 7,130 kg
Coto3-dr KA «Coto3» 1 4 x PO-107A 1 x P[1-108A 1 xPO-0110 _—— Kerosene, Kerosene, 014
11A5110r KOMMEpHECkHe 20.01.2001 r. (140122), (1421), (11155), [0 3900 kr Ha Kpyroyto Soyuz-FG Soyuz SC Injection 4% RD-107A 1 x RD-108A 1xRD-0110 Circular Orbit —
Pb «Pperar», opbuty (h = 1500 k) and Commercial 20.01.2001 (11D55),
nycKm HIMO «3uepromai»  HIO «3Hepromatu» KBXA ) T1AS11FG (14D22), (14D21), : up to 3,900 kg
HIMO um. JTaBouKiHa Launches NPO for Power NPO for Power izl Fregat US, h = 1.500 km
[0 400 kr Ha ICO Engineering Engineering Automgggallj)emgn Lavochkin NPO oo ) .
—upto g
BbiBeneHve Kucnopoa-kepocuH, — Kucnopoa-kepocu, — Kucnopog-kepocuH, Oxygen and
Montws-M KA Mosthus» T 4xPL-107MM 1x PA-108MM 1xP0-0110 PKKE’;';"F'W , o200« vaB30C Injection of Molnia Oxygen and Oxygen and Kerosene, -
8K78M KA cepum «Kocmoc» o ’ (80728), (8a727), (1155) P anoreem 40 000 kv e 107N _108N 1xRD-0110 Assembly L, High Elliptical
HIMO M. JlaBoukuHa Molniya: and Kosmos SC 4 x RD-107MM 1 x RD-108MM _
Ha B30 HIO «3Hepromaw»  HIIO «3Hepromaw» KEXA ' M8K78M into High Eliptical 04.10.65 (8D728) (8D727) (11D55), RSC Energia/ - Orbits —up to 3,900 kg
Orbits NPO for PoWer NPO for PoWer Chemical Lavochkin NPO (apogee — 40,000 km)
[0 450 kr Ha FCO ¢ Engineering Engineering Aummgltj?gal? esign
0 ey Kucnopoa-kepocuH, — Kncnopog-kepocuH, — Kucnopog-kepocuH, BayikoHypa Oxyaen and Oxyaen and Oxygen and
Cotos-2 1A Y MnakvpyeTcs B 4x PO-107A 1x PO-108A 1xPL-0110 g g Kerosene, SO = un 10 450 k
PH «Cot03-Y» Kerosene, Kerosene, up to 450 kg
14A14 Con-OF ’ 2004 . (14022), (14021), (117155), [o 1360 kr Ha FCO Soyuz-2 1A Soyuz-U and 4% RD-107A 1 x RD-108A 1xRD-0110 from Baikonur
HMNO «SHeprOMaLu» HMNO «SHeprOMaLu» KBXA 13 B1aHCKoro 14A14 gﬁg:ﬁiﬂg Scheduled for 2004 (14D22), (14D21 )‘ ghL?nslg;,l GSO — up to 1.360 kg
KOCMM4ECKOT0 LiEHTPa NPO for Power NPO for Power Automation Design from Kourou
[l 8250 kr Ha HOO ¢ Engineering Engineering A
Bayikotypa Oxygen and LEO — up t0 8,250 kg
H Kucnopoa-kepocuH, — Kucnopoa-kepocuH, — Kucnopon-kepocuH, 600 rco Oé(g%esréggd Oég%esgﬁgd Kerosene, from Baikonur
Coios-2 16 BRI MnaHmpyeTcs B 4% PI-107A 1x P0-108A 1x PO-0124 Ao600uT 12l C0'G 0 : 1xRD-0124 _
PH «Coto3-Y» EaMKOHypa SOyUZ-Z 1B SOVUZ'U and Scheduled for 2006 4 x RD-107A 1 x RD-108A 14D23 GSO up to 600 kg
14A14 Cona Ol 2006 . (14522), (14521), (14323), 14A14 Soyuz-FG Subsitute  Scheduled for (14D22), (14D21), {4D23), from Baikonur
HMO «3Hepromaw»  HIO «3Hepromatu» KBXA [lo 1480 kr Ha FCO NPO for Power NPO for Power e-m'CS ' GSO — up to 1,480 k
Engineering Engineering tiiiziier e o plol, g
13 BMAHCKOro Bureau from Kourou
KOCMU4ECKOrO LieHTpa Oxygen and
Oxygen and Oxygen and X9 LEO — up to 11,000 k
11 HOO | g
Kucnopoa-kepocu, ﬁ'OCKaXTCHBaaIZKOH ”F;” Kerosene, Kerosene, 1}§equoDs%11e2, 4 Korvet US from Baikonur
1 x HK-33 Kucnopoa-kepocuH, — Kiucnopop-kepocu, PE <K Y P A Commercial Scheduling is under 1 x NK-33 1 x RD-108A 14023 T s
A (11A111) 1x P[I-108A 1x P-0124 **OpuaD, urora Launches way (11D111) (14D21) (14D23) aymyr US, LEO — up to 12,000 kg
Aspopa KOMMEDHECKOTO Mnanupyercs CHTK (14121) (14123) PG <TaitMbip», ﬂg 12 T H(3)O Kuznetsov SNTK ~ NPO for Power Auton?ggg:cglesign RSCEnergia  from Subequatorial
il ) PKK « 3 n M ny K M . . . .
VCrO/b30BaHMS MM+. Ky3HeLosa HFIO «3Hepromaus» KEXA SHeprus i + steering engines Engineering BUTCET Areas
pyneBbie obnactu
KACIOpOA-KEp0C Oé(ygen and Oég%igﬁgd (I)_Ixydgen and
i CNIOPOA-KEPOCHH, i % erosene, o ydrogen,
KMCIOPOA-KepOCHH, 4"y b 150 100p T Multi-purpose g oo ling is under  1xRD-191 (forthe X AD-12010F 4\ ‘o 614de. YastebUS,  GSO - upto 1,600 kg
WnuumatueHoe 1 x PI-191 (ana 1 BOAOPOA, PB «ScTpe6», Jlo 1,6 T Ha ICO npu Onega Launch Vehicle ) (11D123, the Zenit g .
OHera MnaHupyetcst (mon. 11123 ] way Angara first stage), Chemical RSC Energia from Plesetsk
MpernoXeHme c1. PH «Anrapa»), : 1 x P0-01469, PKK «3Heprus»  nyckax u3 Inecetika Project NPO for Power second stage) - p tomation Design
HNO 3neprovaws 2T PH «3erum), KBXA Engineerin NPO for Power Bureau
HMO «3Hepromaw» 9 9 Engineering
40 O 6yayLiemM «Be4HON “cemepkmn”» Prospects of R-7 Launch Vehicles 41
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(DEAEPAAI)HOE KOCMMYECKOE ATEHTCTBO

FEDERAL SPACE AGENCY

DepeparbHOE KOCMHUYECKOE aTeHTCTBO SIBASI-
eTcs (pepeparbHBIM OPraHOM MCIIOAHUTEABHOMN
BaacTu Poccuiickoit Gepepaliuiy, OCyIIeCTBAS-
FOIIUM (DYHKIIUU 10 OOeCIIeueHUIO Pearu3allun
roCcyA@pCTBEHHOU ITOAUTUKU ¥ HOPMATUBHO-

IPaBOBOMY PETyAMPOBAHUIO B chepe KocMuye-

The Federal Space Agency is a governing

body of the Russian Executive branch which
manages space exploration activities in the
interests of science, engineering and various
economy branches. The Agency implements
the Federal Space Program.

The Federal Space Agency is a state
customer of space engineering for scientific and
civil purposes, and a co-customer (in association
with the Ministry of Defense) of dual-purpose
space equipment.

The Federal Space Agency aims at providing
effective solutions of social, economic and
scientific problems as well as at realization of
Russia's international interests as a spacefaring

country.

CKOU AEATEABHOCTH, B obnractm NCCAEAOBAHUA 1

HUCIIOAB30BAHUA KOCMUYECKOI'o IIPOCTPAHCTBA (I,

B MUPHBIX ITEASX, TOAHOMOYMS IO pa3paboTKe
" BeITOAHeHUI0 DepeparbHOM KOCMUYECKOU
nporpammsl Poccumn.

DdepeparbHOE KOCMUUECKOE aTeHTCTBO
OCYIIECTBASIET pa3MellleHre TOCYAaPCTBEH-
HOrO 3aKa3a Ha pa3paboTKy, IPOU3BOACTBO
U IIOCTaBKy KOCMUYeCKOW TeXHUKU B Hayu-
HBIX, COITMAABHO-3KOHOMUYECKHUX IEeASTX, a
TaK>Ke COBMeCTHO ¢ MUHHMCTepCTBOM 060POHEL
Poccuiickont epepallui — KOCMUUECKOU
TEXHUKU ABOMHOTO Ha3HAYeHUS.

I'raBHOM 1meAbio AesiTeAbHOCTH Depe-
PaAbBHOTO KOCMUYECKOTO areHTCTBA SABAS-
ercs obecreueHue 3(ppeKTUBHOTO pelIeHuss
COIIMAaAbHO-9KOHOMUUECKUX U HayYHBIX 3aAaY,

a TaK>Ke pearnsalivs Me>XKAYHAPOAHBIX UHTepe-

coB Poccrm Kak KOCMHUYECKOU ACPIKABEBIL.

Federal Space Agency
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[ IPEATIPMATIAY, VIACTBYIOLUME B 3AITYCKE
LAUNCH PROGRAM PARTICIPANTS

~ PKK
ZHEPIvg

PakeTHO-
KocmMuyeckas
Kopnopauus
«JHeprua»

um. C. . Koponesa

S. P. Korolev
Rocket Space

Corporation Energia

PakeTHO-KOCMHYecKasgs KOPIoOpanusa
«Ouepruga» umenu C. I'l. KopoaeBa sBAgeTCSa
BeAYIIUM POCCUNCKUM IIPEAIIPUSATHIEM II0 CO3Aa-
HMIO M SKCIIAYATalluU MUAOTUPYEMOU KOCMHUYe-
CKOWTeXHUKH, COBDEMEHHBIX CDEACTB BEIBEACHUS
KOCMMUECKUX allllapaToB Ha OPOUTY U CIIeIaAK-
3MPOBAHHBIX CITyTHIKOBBIX KOMIIAEKCOB Pa3AWY-
HOrO Ha3HAYeHUs.

TTpeaAnpusTHE CTOSIAO ¥ UCTOKOB ITpaKTHUUe-
CKM BCeX HallpaBAE€HUY COBpeMEeHHOU KOCMOHaB-
THUKU: Ha HeM OBbIAY CO3AQHBI IEPBBIM UCKYCCTBEH-
HBIM CITyTHUK 3eMAU U paKeTa-HOCUTEAL, KOTopast
BBEIBEAA €T0 Ha OPOUTY; 3A€Ch POAUANCH IIPOEKTHI
TIePBBIX TUAOTHPYEMBIX KOCMUYeCKUX KOopaOaei
tuna «BocTok», «Bocxopy, «Coro3»; IpeppudTue
Y4YaCTBOBAAO B IIEPBBIX 3aITyCKaX aBTOMaTH4e-
CKUX aNlapaToB K /\yHe 1 TrnaHeTaM COAHEeUHOM!
CHCTEeMEBl; Ha HeM pa3paboTaHbl TepBhle CIyT-
HUKW A HAyYHBIX NICCACAOBAHUM, TIEPBHIE CITYT-
HUKHU CBA3U « MOAHUS- | » U CITy THUKY A€ TAaABHOMU

(hOTOCHEMKY 36 MHOM TOBEPXHOCTH THTIA « 3EHUTY,

The Korolev Rocket Space Corporation
Energia is Russia's leading organization in
development and operation of manned
spacecraft, modern launch systems and vari-
ous special-purpose satellite systems.

This organization was one of the founders of space
engineering. It developed and manufactured:

» The first artificial Earth satellite and the
launch vehicle to place it in orbit.

« First manned spacecraft — Vostok, Voskhod,
and Soyuz.

« First research satellites.

« First communications satellites (Molniya)
and photography satellites (Zenit).

» The N-1launch vehicle and the Buran reus-

able spaceship.

TIPOBOAUAMCH PAOOTHI ITO CO3AAHUIO OPOUTAND-
HBIX CTaHIIH ceMencTBa « CaatoT», MHOTOMOAYAB-
HOM cTaHImu «Mup», KpynHenmnx paketr H-1u
«DHepPrusi», OpOUTAABHOIO KOpadag «Bypan».
Kopmopariys « JHeprusi» SBAsIeTCSI TOAOBHBIM
paspaboTaruKkoM poccuiickoro cermenta MKC
OOABIIMHCTBA ero 9AeMeHTOB. OHa TPOAOAKAEeT
AKTHUBHYIO AeITeABHOCTB B 0OAACTHU CO3AQHUS
PaKeTHO-KOCMUYECKUX CPEACTB BEIBEACHUS TSKe-
AOTO, CPEAHETO UAETKOTrO Kaacca. CepuiHO BHIITY-
CKaeMBbI¥ pa3rOHHBIM OAOK THITa AM, COBEPIINUB-
K 60Aee ABYXCOT YCIIEIIHBIX ITIOAETOB, OYAET
HCIIOAB30BaH U B PAAE TIEPCIIEKTUBHBIX IIPOEKTOB.
Haubonee 3HaUNTEABHBIN CPEAN HUX — IIPOEKT
«MOpCKOH CTapT», IPeAyCMaTPUBAIOIIUN CO3AA-
HHe CPEACTB 3aITyCKa B KOCMOC 13 9KBAaTOPHAAB-
HOM 00AaCTU akBaTOpuu MUpPOBOro OKeaHa.
ApPYyTUM Ba>)KHBIM HallpaBA€HUEM PadoT SIBASI-
eTCsI CO3AaHUE B COTPYAHHYECTBE C aMepUKaH-
CKMMU ITapTHepaMHu HOBOT'O ceMeMCTBa COBpe-

MEHHBIX CITYTHUKOB CBA3U CepUun «SAman» .

RSC Energia also designed the Salyut orbital
station and the Mir space station and launched
first spacecraft going to the Moon and planets
of the solar system.

The corporation is the head developer of hard-
ware elements for the Russian ISS segment.

RSC Energia actively works in spacecraft
design. The production DM upper stage which
has successfully flown more than two hundred
times will be used in a number of future projects.
The Sea Launch Project which is considered
the most significant one is intended to launch
spacecraft from equatorial ocean areas.

Another important project is devoted to
modern Yamal communication satellites design

in association with US partners.

Baikonur Launching Site, August 2004

locypapCTBeHHBIM HayUHO-IIPOU3BOA-
CTBEHHBINM PaKeTHO-KOCMUUYECKUM I[eHTP
«JCKB-TIporpecc» — Bepyllee NpeANpUs-
Tue Poccuu o co3paHUIo paKeT-HOCUTeAeH
CpeAHero Kaacca, KOCMUYEeCKUX KOMIIAEKCOB
¥ cucTeM 000POHHOTO, HAPOAHOXO3SIHCTBEH-
HOTO, HAy4YHOT'0 ¥ IPUKAGAHOTI'0O Ha3HaueHUs.
LlenTpoM co3paHBI BHICOKOHAAEIKHEIE PAKETEI-
HOCHUTEAU A BEIBOAA HA OPOUTY KOCMUYECKUX
anmnapaToB, MMAOTUPYEMBIX U I'PY30BBEIX KOpad-
Ael, a TaKKe psip KOMIIAEKCOB AASI ICCAEAO-
BaHUN B 00OAACTU TEXHOAOTUHN U (POTOCHEMOK
TIOBEPXHOCTU 3€MAU.

OCHOBHBIE HalTPaBAEHUS ACSITEALHOCTH:

* Cco3paHHMe, MOAEPHU3AIINs, IPOU3BOA-
CTBO ¥ ITIOCTaBKa B paMKax DepeparbHOMU
KOCMHMUYECKOH MpOorpaMMbI U B UHTepe-
cax Me>XXAYHapOAHOT'O COTPYAHHUYECTBa
pPakeTHO-KOCMHYeCKUX KOMIIAeKCOB (PKK)
U CUCTEM AUCTAHIIMOHHOT'O 30HAMPOBA-
HUS 3eMAU, IPOBEeAeHUe UCCAeAOBAHUMI
U 5KCIePUMEeHTOB B 00AACTH acTpodu-
3UKU U IAePHOU (PU3UKU, MUKPOTPaBUTa-

Uy, KOCMUYEeCKOTI'oO MaTepuaAnOBeAeHU s U

The Progress State Research and Production
Rocket Space Center is Russia's leading
developer of medium class launch vehicles,
space complexes and defense, commercial,
research and applied systems. The Center has
developed highly reliable launch vehicles for
spacecraft, manned and cargo spaceships and a
number of complexes for technological research
and Earth photography.

Major guidelines of the Center's activity
are as follows:

* Development, upgrade, manufacture and
delivery of space complexes and systems
for Earth remote sounding, research and
testing in the sphere of astrophysics,
nuclear physics, micro gravitation,
biotechnology, space biology, medicine.
All these activities are performed within
the framework of the Federal Space

Program.

ISS Program — Progress M-50 Mission

OMOTEXHOAOTMH, KOCMUYECKOM OMOAOTUU
U MEAUIIUHBL;

+ co3paHme cocTtaBHBIX yacTeil PKK (B Tom
4HCAe U3TOTOBAEHHeE, UCTIBITaHMe, XpaHe-
HHe, IIOCTaBKa, TEXHUYECKOoe 0OCAYKUBa-
HUE OIIBITHBIX M CEPUMHBIX KOCMHYECKUX
aIIapaToB U paKeT-HOCUTEAEH), TEXHOAO-
TUYEeCKOT0 O00PYAOBAHUS, CPDEACTB IIAQHU-
POBaHUs, YIIPaBAeHUs, 00PabOTKYU KOCMHU-
YeCKOM MHPOpMAILUY;

* y4acTHe B IOAI'OTOBKE K 3aIlyCKYy, 3aIy-
CKe, 9KCIIAyaTallu¥u U YIIPaBAEHUHU IIOAE-
TOM KOCMHUUYECKHUX alllapaToB BHIIIEeyKa-

3auHBIX PKK.

» Development and manufacture of complex
facilities (including manufacture, testing,
storage, delivery, and maintenance of
experimental and production spacecraft
and launch vehicles), support equipment,
planning, control and space data processing

means.

Participation in pre-launch and launch
operations, in spacecraft operation and

mission control.

CKBIMPOrPECC

FocynapcTBeHHbIN
Hay4Ho-
NPOU3BOACTBEHHbIN
pakKeTHoO-
KOCMWYECKUN LIEHTP
«LUCKB-lporpecc»

3
g
s
2
§

Progress State
Research and
Production Rocket
Space Center
(TsSKB Progress)
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LleHTp ynpaBneHus
nonetamu (LLY)

Mission Control (MC)

Mporpamma MKC — «[Mporpecc M-50»

LenTtp ynpaBaenus noréramu (LIYIT) —
KPYIHOE HayYHO-UCCAEAOBATEABCKOE TIOADPA3-
AeaeHue LlentpaabHoro HMM mammuHOCTpPO-
eHUs.

LIVIT o6becneuuBaeT NpakKTHUYECKOeE
yIpaBAeHUEe MOAETaMU KOCMUYeCKUX afllla-
paToB pa3HBIX KAACCOB: MUAOTUPYEMBIX
OpPOUTAABHBIX KOMIIAEKCOB, KOCMAYeCKHUX
Kopabaell, aBTOMaTUUYeCKUX Me’KIIAaHeT-
HBIX CTAHIUY U UCKYCCTBEHHBIX CIYTHUKOB
3eMAHM HayYHOTO U COIJUAaABHO-3KOHOMUYe-
ckoro HazHaueHUs1. OAHOBPEMeHHO BeAyTCs
Hay4YHbBIe U IPOEKTHBIE UCCAEAOBAHUS U
pa3paboTKa METOAOB, AATOPUTMOB U CDEACTB

pelreHud 3apa4 YIIPaBA€HUA, OAAAMCTUKU U

Lo | T TR T
¥IE = Crgan

®oro OKA, www.federalspace.ru

Mission Control (MC) is one of the leading
research departments of the FSA Engineering
Central Research Institute.

MC controls missions of various spacecraft:
manned orbital complexes, spaceships,
automatic interplanetary stations and multi-
purpose satellites. At the same time MC
conducts scientific and project research and

develops new methods, algorithms, means

Kocmoppom BarikoHyp, aeryct 2004

HaBUTAIMU KOCMUYECKUX alllapaToB, oOpa-
OOTKM, aHaAM3a U XpaHEeHUs OOABIINX 00be-
MOB MHpOPMAIUU, CO3AaHUSA BHICOKOCKO-
POCTHBIX ceTel AAsL OOMeHa BCeMU BUAAMU
nHpOpMalluu, CUCTEM KOAAEKTUBHOTO U
UHAMBUAYAABHOTO OTOOpa>keHUsI UHAOP-
Malluu.

Bcst mnpopmariusg oT KocMUIeCKUX ariapa-
TOB nocrynaer B LIYITyepes cTaHuy cAeKeHUs
11O CIeIUaAbHBIM KaHaAaM CBsI3U, 0OpabaThi-
BaeTcsl M 0ToOpa’kaeTcs B peaAbHOM MacIiTabe
BpPEMEHN.

B nacrosamee spemsa LIYTI aBasgercs ydact-
HUKOM IIpoekTa «Me>XXpyHapojpHas KocMuue-

ckag crannua» (MKC).

Ethdgnp
IFFr raas

and facilities to solve problems of ballistics,
spacecraft navigation, high-speed networks,
and data processing, analysis and storage.

MC uses both ground facilities and satellites
to gather information on spacecraft. Data is
normally processed, analyzed and displayed
on-line.

The International Space Station is MC's

most important current project.

Baikonur Launching Site, August 2004

KoncTpyKkTOopckoe 610po 0011ero Malin-
HocTpoeHua (KBOM) — Bepylilee ipepnpus-
THe B 00AACTU pa3pabOTKM U CO3AAHMS CTap-
TOBBIX KOMIIAEKCOB.

KoHcTpyKTOpCKOe O10pO OBIAO CO3AAHO
30 urong 1941 ropa kak CrielrarbHOe KOHCTPYK-
Topckoe 6t0po (CKB) mpu 3aBope «Kommpeccop»
U OIIPEAEAEHO TOAOBHBEIM ITO CO3AAHUIO U
BHEAPEHUIO B IPOU3BOACTBO MHOTO3apIAHBIX
MIyCKOBBIX YCTAHOBOK 3aATIOBOM CTPEABLOBI peak-
TUBHBIMH CHAPSIAAMHU, BIIOCAGACTBUY Ha3BaH-
HeIMU «KaTromamu». 3a BpeMs BouHsl CKB
pa3paboTaro 1 U3TOTOBUAO OoAee 78 0Opa3ioB
Pa3AMYHEBIX ITYCKOBBIX YCTAHOBOK U UX MOAU-
duKkanuii, 36 13 HUX OBIAM IPUHATHI Ha BOOPY-
KeHUe apMuu U (PAOTaA.

B mae 1946 ropa CKB 6b1A0 Tpeob-
pasoBaHo B ['ocypapcTBeHHOe ColO3HOE

KOHCTPYKTOpPCKOE GI0PO CHEIMaAbHOTO MalllH-

The Barmin General Engineering Design
Bureau (KBOM) is the leading company in the
sphere of launching complex design.

The organization was established on June 30,
1941, as the Special Design Bureau (SKB) at the
Kompressor Plant and, as the head company,
it developed and put into operation salvo
launching multiple rocket launchers (later
called Katyusha). During the war the SKB
developed and manufactured over seventy-
eight launchers and their modifications, thirty-
six of which the Soviet Army and Navy made
operational.

In May 1946, the SKB was reorganized
into the State Union Special Engineering
Design Bureau (GSKB Spetsmash), in 1967 —
into the General Engineering Design Bureau
(KBOM), and in 1999 it was renamed into

ISS Program — Progress M-50 Mission

"HocTtpoenus (CCKB Crenmar), ¢ 1967 ropa —
B KB ob6mrero mamuuoctpoenusd, a ¢ 1999
ropa KOHCTPYKTOPCKOMY OI0PO IIPUCBOEHO
ums B. I'1. Bapmuna. OCHOBHBIMUY 3apadaMu
KB, craru pa3zpaboTka CTapTOBBIX KOMIIAEK-
COB AASI paKeT CTpaTern4eckKoro Ha3HaueHud 1
3eHUTHBIX yIIpaBAseMbIX pakeT (3YP), TexHu-
YeCcKoe pPYKOBOACTBO MOHTA’KHEIMU Pab0TaMu,
UCTBITAHUSIMU 3KCII€PUMEHTAABHBIX U OIBIT-
HBIX 00Pa3IoB.

3a MHOTOAETHUM ITepuop paboThl B 0OAa-
ctu craproctpoenus KBEOM 6bia0 paspa-
00TaHO, CO3AaHO U CAQHO B HKCIIAyATaI[UIO
GoAee ABYX AECSITKOB CTAPTOBBLIX KOMIIAEKCOB
pasauunoro tumna (cpeau Hux CK arga MBP P-7
u eé mopundpukanuii, CK arga PH «ITpoton»,
CK anrg pakeTel-HOcuTeAd H-1, yHuBepcaab-
HBIM KOMIIAEKC CTEHA-CTapT U AP.), Ka’KABIU

13 KOTOPBIX ITO-CBOEMY YHUKAAEH.

the Barmin General Engineering Design
Bureau.

As the country's head design bureau, it
dealt with the development of launch support
equipment for strategic long-range ballistic
missiles and guided anti-aircraft missiles.
Besides, the company controlled erection work
and experimental and functional equipment
testing.

Over the years in launch facility design and
construction, KBOM developed, built and put
into operation more than twenty launching
complexes intended for various purposes
(among them there are the launching complex
for the R-7 ICBM and its modifications, the
Proton launching complex, the N-1 launching
complex, the multi-purpose launch stand and so

on), each project being in its own way unique.

A

KBOM

KoHcTpyKTOpCKOE
6lopo obLero
MaLLUMHOCTPOEHUsA
M. B. IN. BapmuHa
(KBOM)

V. P. Barmin Design
Bureau of General
Machine-Building
(KBOM)
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LleHTp akcnnyaTtauuu
06beKTOB Ha3eMHOM
KOCMUNYeCKoM

MHpPaCTPYKTYpPbi

Yn. WenkuHa, a. 42,

r. Mocksa, Poccusi, 107996,
Ten.: +7 (095) 631-82-89,
dake: +7 (095) 631-93-24

E-mail: tsenki@rosaviakosmos.ru
www.tsenki.com

Center for Ground-
Based Space
Infrastructure

Facilities Operation

42 Shchepkina St., Moscow,
107996, Russia
Phone: +7 (095) 631-82-89,
Fax: +7 (095) 631-93-24
E-mail: tsenki@rosaviakosmos.ru
www.tsenki.com

Mporpamma MKC — «[Mporpecc M-50»

OTVYTI «LIOHKM» co3AaHO B IIEASTX COBEP-
IIeHCTBOBAHUS W PA3BUTHS Ha3€MHOU KOCMHU-
YecKoM MHGPACTPYKTypEl Poccun u ocyimect-
BASIET CBOIO AESITEABHOCTH IO CAGAYIOUUM
OCHOBHBIM HAIPABACHUSIM:

* IIPOBEACHHE HaYIHO-UCCAEAOBATEABCKUX 1

OTIBITHO-KOHCTPYKTOPCKUX PAGOT IO 06ecre-

YEeHUIO KOCMUYECKOU AEATEABHOCTH;

opraHmusanysg paboT Ha 00'beKTaxX Ha3eMHOU

KOCMHYeCKOU UH(PPACTPYKTYPHI, B3aUMO-

perictBue ¢ Munob6oponsl Poccun, npea-

NPUATUSIMU PaKeTHO-KOCMHUYECKOH

TIPOMBIIIA€HHOCTH;

+ o0ecIleyeHHe 3aIlyCKOB KOCMUYEeCKUX alllla-
patoB 1o ®epeparbHOM KOCMUYECKOHU
nporpaMmme, B uHTepecax MUHOOOPOHEI
Poccuw, mo mporpaMMaM Hay9HOTO ¥ MEJKAY -
HapOAHOI'O COTPYAHUYECTBa;

* OKasaHue YCAYT 10 IIOATOTOBKE U 3aIlyCKy

HOCHUTEAEN M KOCMUUYECKUX AllllapaTOB;

opraHusanus paboT 10 oCTaBKaM KOCMHU-
YeCKUX CPEACTB (B TOM UMCAE MeXKAYHa-
POAHOTO IPOU3BOACTBA), KOMIIOHEHTOB
PpaKeTHBIX TONIAUB, 0OOPYAOBAHUS U MaTe-
PHAABHBIX CPEACTB, 00eclednBaloN X

JKU3HEALeATEABbHOCTE KOCMOAPOMOB,;

The Center for Ground-Based Space
Infrastructure Facilities Operation (FGUP
TsENKI) was established in order to improve
and develop Russian ground space infrastruc-
ture. The general guidelines of the Center's acti-
vity are as follows:

» Research, experimental and engineering

work in the sphere of space exploration.

Ground based space infrastructure facilities
supervision, cooperation with the Russian
Ministry of Defense and space industry

organizations.

.

Spacecraft launching within the framework
of the Federal Space Program, in the
interests of the Russian Ministry of Defense
and within programs of scientific and
international cooperation.

» Pre-launch and launch operations.

Kocmoppom BarikoHyp, aeryct 2004

* pa3paboTKa, BHEAPeHHe U 9KCIIAYaTallus
CHUCTEM U CPEACTB CBSA3M U UHPOPMATU-
danuu OepeparbHOrO0 KOCMUYECKOT'O

areHTCTBa;

OKa3aHUe yCAYT CBI3H;

» o0ecrieueHme IAEKTPOMArHUTHON COBMe-
CTUMOCTHU PAAUOIAEKTPOHHBIX CPEACTB
00'BEKTOB Ha3eMHOM KOCMUYECKOM UH(pa-
CTPYKTYPBI;

*IpoBepeHUe paboT Mo obecIedeHUTO
0e30IIacHOCTH HaCEeAEHUST, DKOAOTHYe-
CKOMY MOHUTOPHUHTY COCTOSAHUS
IIPUPOAHOM CPEABI, TOUCKY, 9BaKyalluu
U YyTUAM3AIUNU PPAarMeHTOB OTAEASIO-
UIUXCS YaCcTed paKeT-HOCUTeAeH;

*obecrneuyeHre COOAIOAEHUS IPUPOAOOX-
PaHHOTO 3aKOHOAATEAbCTBA Ha BBEPEH-
HBIX 00beKTaXx;

* pa3paboTKa IIporpaMM 1 METOAUK HKCIIep-
THU3BI KOCMUUYECKUX CPEACTB U OOBEKTOB
KOCMHUYEeCKON HH(PPACTPYKTYPHI 11O BUAAM
HaA30pa;

* ygacTHe B paboTax 10 yTUAU AN BOEHHOU
TeXHUKH;

* OCYIIIeCTBAEHUE BHEITHEOKOHOMUYECKOHN

AEATEABHOCTH.

.

Space vehicles (including those of foreign
manufacture), propellant components, and

equipment shipping.

.

Launching sites maintenance.
+ Communications development and

operation.

.

Communications services.

Electromagnetic compatibility of ground
based space infrastructure facilities

electronics.

Population safety ensuring, environment
monitoring, evacuation and utilization of

LV jettisonable parts.

Enforcement of environment oriented laws
and regulations at space infrastructure

facilities.

Development of programsand procedures for

space infrastructure facilities supervision.

Baikonur Launching Site, August 2004

OKII «<baliKOHYp» — OPraHU3yeT B3auMO-
AeUCTBUE TPEATPUSATUM ITPOMBIIIIACHHOCTH Ha
KOCMOAPOMe T10 IOATOTOBKE U IIPOBEAEHUIO ITyCcKa
paKkeThl KOCMHUYECKOTO Ha3HAaUeHUsI, BKAIOUAs
pa3paboTKy IPUKA30B U PACIIOPSKEHUHN Ha UX
IIpoBeAeHUe, Pa3pabOTKy rpadUKOB TIOATOTOBKH
COCTaBHBIX YaCTel paKeThl KOCMUYeCKOTO Ha3Ha-
YeHU4 K IIyCKY.

Kb TXM — HpOBOAUT IIOAIOTOBKY Ha3eM-
HOT'0 TEXHUYEeCKOT'0 000OPYAOBaHNUS 3alIPaBoy-
HOM CTQHIIWUM, 3alIPABKy ABUTaTEAbHBIX YCTa-
HOBOK KOCMUY€CKOI'0 KOpaOAs KOMIIOHEHTaMU
PaKeTHOTO TOTIAMBA U CKATHIMU ra3aMu.

OKB «BpiMIIeA» — IIPOBOAUT IIOATOTOBKY
Ha3eMHOI'0 TEXHOAOTMYeCKOTro 000pyAOBaHUS
TeXHHUYECKOTO KOMIIAEKCA.

CoUK 3aBopa «IIporpecc» — ocyliecT-
BASeT IOATOTOBKY TEXHMYECKOI0 KOMIIAeKca
PaKeThI-HOCUTEAS ¥ IOATOTOBKY PaKeThI-HOCH-
TeAs I KOCMUYeCKOU TOAOBHOM YaCTH Ha TEXHU-
YeCKOM KOMIIAEKCE.

KocmoTpaHc — obecnieunBaeT BHyTPUKOC-

MOAPOMHEIC JKEAEe3HOAOPOJXHEBIE IIePEeBO3KU

Baikonur Federal Space Center —
coordinates pre-launch and launch activities of
industrial enterprises, including formulation of
orders and instructions and scheduling of space
rocket component parts preparation.

Design Bureau for Chemical Transport
Engineering — prepares ground-based technical
equipment of the refueling station, fuels upper
stage propulsion systems with propellant
components and compressed gases.

FGUP Vympel Experimental Design
Bureau — prepares ground-based technological
equipment of the launch vehicle technical
complex, provides for launch vehicle and upper
stage preparation at the technical complex.

Progress Plant Assembly and Testing
Complex — prepares LV technical complex and
launch vehicles and spaceheads at the technical

complex.

ISS Program — Progress M-50 Mission

PaKeTBI-HOCUTEAS], TOAOBHOTO OOTeKaTeAsI U
KOMIIOHEHTOB PAKeTHOT'O TOIIAWBA.

HUN XVMMMAIIlI — o6ecnedyuBaeT KpUo-
TeHHBIMU IIPOAYKTAMU (PKUAKUM KUCAOPOA U
SKUAKHUM a30T) 3allyCK PaKeThl KOCMHUYECKOTO
Ha3zHaYeHUs U C)KATBIMU radaMu pabOTH Ha
TeXHUYeCKOM U CTapTOBOM KOMIIAEKCaX, IPOBe-
AeHUe UX PU3UKO-XUMUYECKUX aHAANU30B.

Kocmuyeckue Boricka Poccun — nposo-
MSIT IOATOTOBKY U 3aAeMCTBOBaHUE CPEACTB
U3MEPUTEABHOI'O KOMIIAEKCA KOCMOAPOMaA U
Ha3eMHOTI'0 aBTOMaTU3MPOBAHHOT'O KOMIIAEKCa
YIPaBAEHUS, UCIIOAB3YEMBIX AT KOHTPOAS
PaKeTBI-HOCUTEAS Ha aKTUBHOM Y4aCTKe BhIBe-
AEHUS.

HITO MamuHOCTPOEHUSI — IPOBOAUT
padoTHI 110 00ecneyeHNIO 0e30IIaCHOCTH Hace-
AeHHd, IOUCKY, 3BaKyalluu U YTUAU3AUU
(pparMeHTOB OTAEASIOUINXCS YaCTel paKeThl
KOCMUUYECKOI'0 Ha3HaueHUs B paloHax Maje-
HUS IIePBBIX ABYX CTyIleHel, TOAOBHOIO 00Te-
KaTeAsI, XBOCTOBOTO OTCeKa Ha TepPUTOPUHU

Pecniyoamku KazaxcraH.

Kosmotrans — provides rail transportation
of launch vehicles, payload fairings, upper
stages and propellant components to the
launching site.

Scientific Research Institute for Chemical
Engineering — provides cryogenic products
(liquid oxygen and liquid nitrogen) for space rocket
launches and compressed gases — for technical
and launching complexes, analyses physical and
chemical properties of these materials.

Russian Space Forces — prepare and
operate launching complex measurement
facilities used for ground-based automatic
control monitoring during launch vehicle
ascent and upper stage powered flight.

Engineering Research and Production
Association — ensures population safety,
searches, evacuates and utilizes space rocket

jettisonable parts.

[pyrve y4acTHUKMU

pa60T no NoAroToBke

n 3anycky

KA «Iporpecc M-50»

Other Participants
of Progress M-50
Preparation

and Launch
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depepanbHOe KOCMUYECKOE areHTCTBO

Pycckun CtpaxoBomu

LleHTp

Russian Insurance
Centre

Mporpamma MKC — «[Mporpecc M-50»

«Pycckutt CtpaxoBoi LleHTp» — oAWH U3
BeAYIINX KOCMUYECKUX CTPAaxXOBIIUKOB Poccun.
3HAUUTEABHBIN OIIBIT Pa0OTH KOMIIaHMM ITO CTPaxo-
BaHUIO KOCMUYECKUX PUCKOB SIBASIETCSI OCHOBOM AN
IIAOAOTBOPHOTO COTpyAHIYeCTBa ¢ DepeparbHEIM
KOCMUYECKUM areHTCcTBOM, KocMuueckuMu
BOMCKaMM M APYTUMU OPraHU3aIusIMU U ITPEAITPH-
SATASAMU PAKETHO-KOCMUYECKOHN OTPACAHL.

CTpaxoBas 3allluTa PeaAu3yeTcs C y4eTOM
9TaNOB’KU3HEHHOTOITUKAAU3ACANH, BRAIOYAIOIIEro
1X pa3paboTKy, IPOU3BOACTBO, HCIIBITAHS, TPAHC-
IIOPTUPOBKY, IPEACTAPTOBBIE OIIEPATIIH, BEIBEAE-
HUe IIOAe3HOM HaTrpy3KU Ha 3aAaHHYIO OPOUTY U
€ee IIOCAEAYIONTYIO 3KCIIAyaTaluto. CTpaxyroTcs
TAK>Ke PUCKU I10 IIepepPhIBaM B IPOM3BOACTBE U
HEBBLITOAHEHUIO AOTOBOPHBIX O0513aTEABCTB.

«Pycckum CrpaxossiM LlenTpom» (PCLI)
OCYIeCTBAEHO CTPaXOBaHMe BBIBOAA HAa OPOUTY
nepsorosreMenTa MKC — (DyHKITHOHAABHOTO
IrPy30BOTO OAOKA «3apsa». OTOT AOTOBOP CTaA
OAHUM U3 IIePBBIX B paMkax DepeparbHOU
KOCMMYeCKOM IporpaMmel Poccum.

TToa ctpaxoBo# 3amuTtou PCL] ObiAu

OCYIIIeCTBAEHBI 3aITyCKH pPsiAd OTe4eCTBEHHbIX

Russian Insurance Centre (RIC)isoneof the
leading Russian spacerisk insurance companies.
The Company's profound experience in space
risksinsurance enables further cooperation with
the Federal Space Agency, the Space Forces
and other Russian rocket and space organiza-
tions and enterprises.

The Company provides insurance cover-
age with respect to lifecycle phases of prod-
ucts, including development, production, test-
ing, transportation, pre-launch preparation,
launch and in-orbit operation. The Company
also insures against business interruption risks
and risks of default.

RICinsured theinsertion ofthe Zaryamodule,
the first ISS element. This was one of the first
contracts within the framework of Russia's
Federal Space Program.

RIC also insured a number of launches of
home and overseas spacecraft (by means of

Russian launch vehicles).

Kocmogpom BarikoHyp, aBryct 2004

U 3apy0e>KHBIX KOCMUYeCKUX allllapaToB (Ipu
IIyCKe POCCUNCKUMU PAKETaMU-HOCUTEAIMH).
PCL] obecneuna cTpaxoBYIO 3alIUTy IPHU
TIPOBEACHUNITYCKOBpaKeT-HocuTeAet « [IpoTom»,
«PokoT», «3erHUT», «Kocmoc-3M», ocy1iecTBAS-
eMbIxX KocMuueckuMu BoMickaMu ¥ PakeTHBIMU
BOMCKaMU CTPaTernuyecKoro Ha3HaueHUsI.

PCLI ¢ 2003 ropa Hauan OCyIeCTBAATE CTPa-
XOBaHME OTBETCTBEHHOCTY IIepeA TPETbUMU
AUIIAMU IIPU YIIPABASIEMOM CITyCKe KOCMUYeCKOT0
anmnapara B CAydae ero HEeYCIIeITHOTO 3aITyCKa.

OAHUM M3 CTpaTeTUUYeCKUX HalTPpaBACHUY
B 0OAACTH CTPaXOBaHUsI KOCMUYECKUX PUCKOB
SABASIETCS ydacTue KoMmaHuu B MpOeKTax
Hay4YHO-TEXHUYECKOTI'0 COTPYAHUYECTBA C 3apy-
Oe>XHBIMU TOCYAQPCTBaMU.

B o6aacTu cTpaxoBaHUS KOCMUUYECKUX
puckoB PCL] aKkTUBHO B3aUMOAENUCTBYET CO
MHOTHUMHU BEAYIITUMU IPEATIPUATUSIMU OTPACAH,
Takumu Kak KHIIL] um. M. B. XpyHuuesa,
HITO Snepromam um. B.IT. laymko, HITO TTM
um. M. ©. Pemetaena, 'HIT PKL] «LICKB-
I[Mporpecc», KBOM uwm. B. Il. bBapmuna,
MKK «KocmoTtpacy», HZOHKW u Ap.

RICinsuredlaunchesof Proton, Rokot, Zenit
and Kosmos-3M launch vehicles by the Space
Forces and Strategic Missile Forces.

In2003 RIC forthefirst time offered protection
and indemnityinsurance formanually controlled
spacecraft re-entry in case of a failed launch.

One of the Company's strategic activities
ininsurance of spacerisksisits participation in
projectsof scientific technical cooperationwith
foreign countries.

In the sphere of space risks insurance RIC
interacts with many leading industrial enter-
prises, including the Khrunichev Center, the
Glushko Research and Production Association
for Power Engineering, the Reshetnev Research
and Production Association for Applied Mechanics,
the Progress Central Specialized Design Bureau,
the Barmin General Engineering Design Bureau,
the Kosmotras ISC, the Center for Ground-Based
Space Infrastructure Facilities Operation (TSENKI)
and other organizations.
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www.tsenki.com
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