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SL.S Basing Modes | R

Yuzhnoye SDO ensures development of the Space Launch
Systems (SLS) with Integrated Launch Vehicles (ILV) of various
classes from concept formation to commissioning.

Depending on Customer requirements and ILV design, the
SLS of stationary, mobile, airborne or sea types are developed to
ensure full cycle of ILV prelaunch processing, checking and
launching.

Yuzhnoye SDO-developed Space Launch Systems are made
with consideration for;

¢ ensuring safety of:

— personnel;

— ground support equipment

constructions;

- national resources;

— population;

— foreign property;

e minimal costs of SLS creation and operation;

e creation of universal launch equipment:

—to launch rockets of various classes;

—to increase number of launches per year:;

¢ use of environmentally friendly propellants.

M «KB «HxHoe» obecnevvBaeT pa3paboTKy KOCMUYECKUX
pakeTHbix komnnekcos (KPK) c pakeTamy KoCMUYeECKOro
Ha3HayeHuss (PKH) pasnuyHoro knacca oT hopMUpOBaHUSA
KOHLienuvu o BBoAa B 3KCMNyaTaLui.

B 3aBucumocTu ot TpeboBaHuin 3akas4unka n KoHcTpykummn PKH
cospatotca KPK ctaumoHapHoro, MobuneHOro, BO3gyLLUHOrO Wiu
MOPCKOro Tuna ¢ uenbio 06ecnedyeHns MOMHOro LumMKkia
NoaroToBKW, NPOBEPOK 1 npoBedeHus nycka PKH.

KPK, paspabatbiBaembie 1 «KB «HO>HOE», BbINOAHAOTCA C
y4yeToMm:

e gbecnevyeHns 6e30nNacHOCTW:

— 06cny>XMBaKOLLEro NepcoHana;

— HA3EMHOr 0 TEXHOMNOrM4eckoro o6opynoBaHus

1 COOPY>XEHWIA;

— HaUMOHanbHbIX PECYPCOB;

— HacerneHus;

— MHOCTpaHHOW co6CTBEHHOCTH;

® MUHUMarbHbIX (PMHAHCOBbLIX 3aTpaT Ha co3faHue

n skcnnyatauuio KPK;

® CO3[aHVA YHMBEPCAaNbHOro MyCKOBOro 060pyA0BaHuS:

— [N BbIBEAEHWA PaKeT pasnn4HOro Knaccea;

— 1A yBENMYEHWA KONMYEeCcTBa NYCKOB B rof;

® ICNONMb30BaHUA 3KONOrnM4eckn 6e3onacHbIX KOMMOHEHTOB

pakeTtHoro Tornuea (KPT).

SLS Stationary
Basing

'ChauMOHapHoe
H6asunpoBaHue
KPK

SLS Airborne
Basing

@

" BoapyLuHoe
6asuposaHue KPK

_ SLS Sea Basing

"~ Mopckoe
6asuposanne KPK

SLS Mobile Basing

(for Meteorological
_ Rockets)

Mob6unsHoe

6a3uposaHne KPK
(ons meTeopakert)

Tunibl 6azvposanvs KPK 3 | EEGEGEGB
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®SLS Stationary Basing

Intended to conduct prelaunch processing and
launches of ILVs of light, medium and heavy class both
of monablock and package type.

The SLS ensures:

¢ LV vertical or horizontal assembling and checing;

¢ LV prelaunch processing and launching;

¢ full complex of services for spacecraft (SC).

Operational safety on launch site is ensured due to
complete automation of ILV prelaunch processing.

ILV launch control is remote from the command
point.

The use of SLS of stationary basing allows:

¢ making single and cluster launches of SC of

different mass into circular, geostationary

transfer, sun—-synchronous orbits;

¢ realizing maximal launch rate with high reliability.

Basic Specifications *

Number of launches per year 12 Konunyectso nyckos B rof

[airch nission dirst IponomKMTENLHOCTL MYCKOBOA MMCCHN

[gunc dm'ss'm”_v”r?m']‘ d 25 (s 3aBucvmoceTy ot knacca PKH), He
epending on ILV class), max, days Sonee, gHei

MpoponxuTensHocTs paot ¢ PKH Ha

Duratiqn of IV prelaunph and launch 3 NYCKOBO/ NINDLIAAKE NPH NOFTOTOBKE M
operations on launch site, max, days OCYLUBCTBIEHUV NCKa, HE GOMEE, AHe
The following conditions are ensured B coopyxeHun nogrotosku KA
in SC processing facility: o6ecne41BalaTCs CNELyHLLXE YCIOBUS:
* air temperature, °C plus 18 to plus 25 * Temnepatypa Bo3fyxa, °C

p ot nnioc 18 go nmioe 25 peamyp i
» relative humidity, % up to 80/ no 80 ® OTHOCMTENbHEA BNAXHOCTh, %
s environment cleanliness * YUCTOTA OKPYX@IoLLeit cpedbl

in facility, class 8180 B COOPYXEHMM, KIace




SLS Basing Modes | R

® CtaymoHapHoe ba3upoBaHne KPK
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MNpepHasHavyeHo ans npoBefdeHus MoaroToBKU WU
nycka PKH nerkoro, cpegHero n TAXKenoro KiaccoB
KaK MOHO6104HOr0, TaK U «NakeTHoro» Tmna.

KPK obecneuuBaer:

® BepTVKanbHyK NGO rOpU30oHTarnbHy CH0PKyY

1 nposepkun PKH;

® MOAroToBKY K MycKy u nyck PKH;

® MOSHbIN KOMIMEKC YCNyr Ansi KOCMUYeCcKmx

annapatos (KA).

BesonacHocTb paboT Ha MyckoBoW MIOLUAAKe
obecneunBaeTca NONHOM asToMaTU3aumer npouecca
nogrotoBku PKH.

YnpaeneHue nyckom PKH  ocyuwlectensercs
AUCTAHLUWOHHO U3 KOMaHOHOro NyHKTAa.

MpumeHenne KPK ctaumoHapHoro 6asunpoBaHusA
Nno3BonseT:

® OCyLLECTBNSATh OQVHOYHBIE U MPYMMNOBLIE 3aMyCKy

KA paannyHoi macchl Ha KpyroBbIe, NEPEXOLHbIE

K reocTaumMoHapHbIM, CONMHEYHO—CUHXPOHHbIE

opbuTbl;

® peanu3oBbIBaTb MakcUMarnsHy

NMPON3BOANTENBLHOCTbL MYCKOB

C BbICOKOW HaAEeXHOCTbIO.

OcHOBHbIE TEXHUYECKUE XapaKTEPUCTUKN *

Resistance of equipment to external
effects during operations
in launch area:

from minus 50 to plus 50

* ambient air temperature, °C o7 maye 50 o anioc 50

» maximal wind speed during IV _
launch at 10 m altitude above 1155 [E'V'th gusts up t02211]1
ground surface, m/s C nopbiBamu 10

-

''''''

CTOMKOCTb K BHELLHMM BO3AEHCTBUAM
060pyaoBaHMs Npy1 NpoBeAeHUn pa6oT B
paioHe cTapTa:

* TEMMEPATYPa OKPY)XAIOLLErD
Bo3gyxa, °C

° MaKcvManbHasi CKOpoCTb BETPA Mpy
nycke PKH Ha Bbicote 10 m ot
MOBEPXHOCTY 3emnu, M/C

* The data presented are for reference and may vary depending on ILV types.
* [pvBEAEHHbIE [aHHbIE SBNSIOTCS CNPaBOYHbIMI M MOTYT MEHSITHCS B 3aBUCMMOCTH OT TvoB PKH.

Tunei 6asvposannsa KPK 5 | EGN
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Basic Specifications *

Number of launches per year

Duration of launch mission,
max, days

Carrier aircraft flight time till ILV
launch, max, hours

Air temperature in carrier aircraft
cargo nacelle, °C

® SLS Airborne Basing

Intended for light—class ILV prelaunch processing
and launching.
The SLS infrastructure ensures:
e |LV assembling and set of checks;
e |LV prelaunch processing and launching using
carrier aircraft;
e full spectrum of services for SC.
The SLS ground infrastructure can be located on
existing airfields.
The use of carrier aircraft allows:
¢ increasing ILV payload capability;
e ensuring launch safety;
¢ decreasing SC orbital injection cost.

12 KonnyecTso nyckos B rof

20 [Mpopomk1TensHOCTb
MycKOBOW MUCCWK, He 6onee, AHei

BpeMH rnonera camonera-HocuTens

S go nycka PKH, He Goree, 4
plus 5 to plus 25 TemnepaTtypa Bo3fyxa B rpy30B0i
0T nIIoc 5 [o nnec 29 KabuHe camoneTa-Hocutens, °C

* The data presented are for reference and may vary depending on ILV types.
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® BosgyuwHoe 6asuposaHne KPK

MpegHa3HayeHo AnA NoAaroToBkM W nycka PKH
Nerkoro Knacca.

MHdhpactpyktypa KPK obecne4vsaet:

¢ cHopky PKH 1 komnnekc npoBepok;

* rogroToeky U nyck PKH ¢ noMoLlbio

camorneTa-HOCUTENS;

® MonHeIA cnekTp yenyr ana KA,

HasemHaa uHppacTpyktypa KPK  Moxet
pacnonaraThCs Ha CYLLECTBYIOLLMX a3p0POMaX.

MpumeHeHWe camoneTa—HOCUTENA NO3BONSET:

* MOBLICUTL SHEPreTUYeckMe Bo3MoXHocTU PKH;

¢ gbecneynTs Be30NacHOCTL NYCKOB;

® YMEHbLLIWTL CTOMMOCTDL BLIBefeHUn KA.
' 4

F

> 2~ L/ \\\

p—d // :

OcHoBHbIE TEXHUYECKNE X8pBKTepucTiK *

The following conditions are ensured in B coopyxeHuy noaroToeky KA
SC processing facility: ofecneyvsaloTcs Cregylowme yeroBys:

plus 18 to plus 25

* air temperature, °C S it A8 05

* TeMnepatypa eo3gyxa, °C

* relative humidity, % up to B0/ no 80 * OTHOCWTENbHAA BNaXHOCTb, 1o

» environment cleanliness, class 8180 * YICTOTA OKPYKSIOLUEH cpefbl, Knace

* MpuBENEHHbIE GAHHLIE SBNAKITCS CPABDHHEIMK 1 MOTYT MEHSATECA B 38BIACAMOCTM 0T Tvnos PKH.

Turibt 6a3uposanua KPK 7 IR
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.............. ® SLS Sea Basing

Intended for medium~—class ILV prelaunch processing and launching.

The SLS infrastructure ensures:

e |LV assembling and checking on the Assembly Ship;

e |LV prelaunch processing and launching from the sea platform

in the World Ocean water ares;

e full complex of services for SC.

ILV launch control is remote from the Launch Control Center
located on the Assembly Ship.

The use of sea platform allows:
e making launches in near—-equatorial zone to increase ILV
payload capability;
¢ ensuring launch safety as launch paths do not pass over densely
populated areas.

Basic Specifications *

Number of launches per year 12 KonuyecTso nyckos B rof
Duration of launch mission without taking (POACKUTENLHOCTL NYCKOBOM MUCCHM
into account sea transit, max, days 25 6ea y4eTa MOPCKOro Nepexof,
He Gonee, JHen

Duration of prelaunch processing and MpononXUTENLHOCTL paboT B TOUKe CTapTa
launch operations at launch paint, 3 Mpu NOMrOTOBKE U OCYLLECTBNEHIAV NyCKa,
max, days He Gonee, oHed
The following conditions are ensured in SC B coopyxeHum MWKa KA n KI'4
and PLU ATB facility: a6ecrneynBaloTes CNeayIoLLye YCIOBUS:

: . . plus 18 to plus 25 .
* air temperature during assembling, °C oT nnioc 18 o nniog 25 TEMNEpaTypa Bo3ayxa npi c6opke, °C
* relative humidity, % up to 80 /mo 80 * OTHOCMTENbHAS BNAXHOCTL, %
e environment cleanliness in ® Y/CTOTA OKPYXAIOLLEN Cpembl B

8150

SC processing rooms, class nomeLueHusix noarotokn KA, knacc
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® Mopckoe basupoBaHne KPK -

MpegHasHavyeHo Ans npoBefdeHus MoOroToBKA Y
nycka PKH cpegHero knacca.

WHdpacTtpyktypa KPK o6ecneynsaet:

e c6opky n npoBepky PKH Ha c6opoyHoM cygHe;

® noarotoBky v nyck PKH ¢ mopckon nnatgopmMsbl

13 akBaTopum MuUpoBOro okeaHa;

® MonHbIA kKoMnneke yenyr ana KA.

Ynpasnenuwe nyckom PKH  ocywectensercs
OVCTEHLUMOHHO M3 LUEeHTpa YMNpaBneHWs Myckowm,
pacnono)xeHHora Ha cbopoyHoM cydHe.

[MprmeHeHre MopcKon NNaTtdopMbl NO3BONAET:

® OCYLLIECTBNATL MYCKWU B NPU3KBaTOPUanbHOM 30He

ONA MOBbILLEHNA SHEPreTUYECKMNX XapaKTePUCTUK;

® pbecne4mBaTb 6830MaCHOCTL MYCKOB, Tak Kak

Tpacchl NYCKOB HE NPOXoasT Hag

ryctoHaceneHHLIM1 panoHamu.

OcHoBHbIe TexHU4Yeckue XapaKkTepucTukm *

GSE resistance to external effects during
operations in launch area:

plus 10 to plus 35

* ambient air temperature, °C or nnoc 10 o e 35

* relative air humidity, average 80
annual value, %

* wave height, m upto2.5/p02.5
» maximal wind speed during IV
launch at 10 m altitude above sea 10

surface, m/s

CTOMKOCTb K BHELUHWM BO3AEMCTRIASM
Ha3eMHOr0 TEXHOJIOMMHECKOID
06opynoBaHVs Npu NpoBefeHKuy pator B
paroHe cTapra:

* TEMMEPATypa OKpyXaiowero Bosayxa, °C

* OTHOCHTENbHaA BNAXHOCTb BO3AYXa,
CpenHerooBoe aHaveHue, Y%

® BbICOTA BOMHbI, M

* MaKc/MankHas CKOpOCTL BETPa Npu
nycke PKH Ha Beicote 10 m ot
MOBEPXHOCTY BOAbI, M/C

*The data presented are for reference and may vary depending on ILV types.
* [pWBEAEHHBIE JaHHbIE ABNIAIITCA CPABOYHBLIMA U MOMYT MEHATLCS B 3aBucMocTy ot Tnos PKH.

Tunbl 6asuposanvsa KPK o [ EGEGEGER
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®SLS Mobile Basing (for Meteorological Rockets)

Intended for launching the meteorological
rockets with measuring equipment to the altitude
up to 100 km.

The SLS infrastructure ensures:

e storage of the transportation—and-launch

containers (TLC) with meteorological rockets in

a storage facility;

e |oading and delivery of TLC with meteorological

rocket to the launch site;

® meteorological rocket prelaunch processing

and launching.

The meteorological rocket launch control is
remote from the Launch Control Point located on
the launch site.

The use of SLS of mobile basing allows:

e making launches of meteorological rockets

from safe regions covering great area to make

measurements.

Basic Specifications*

Number of meteorological rockets KonuyecTeo MeTeopaker,

accommodated on
mobile launcher

Wheel arrangement

Engine power, kW

Transport vehicle

1 paaMEeLLgeMBIX Ha MO6MMEHOM
MyCKOBOW YCTAHOBKE, LUT.

6x2,6x4 Korechas thopmyna
290 - 400 MowHocTs gpurarens, KBt
Diesel fuel
Tonnveo

[vaenbHoe TonMBo

Series-produced

G TpaHcnopToe cpeacTso




SLS Basing Modes .

® MobunbHoe basunposaHune KPK (gna meteopaker)

MpepHasHayeHo [ NyCKa METEopONornyYeckmx
pakeT ¢ M3MepuTEenbHOW annapaTypor Ha BbICOTY A0
100 km.

Wudpactpykrypa KPK o6ecrnevnBaeT:

® XpaHeHWe TPaHCMOPTHO-NYCKOBOrO KOHTeWnHepa

(TT1IK] ¢ meTeopakeTamu B XpaHWUIULLE;

® norpy3ky 1 goctasky TIK c meTeopakeToit Ha

CTapTOBYHO MO3ULIMIO;

® MOAroTOBKY M NYCK METEopaKkeThl.

YnpasneHve nyckoM MeTEOpaKeTbl OCYLLECTBAETCA
OUCTAHUMOHHO M3 TyHKTa YrpaBneHus MycKoM,
pacnonoXeHHOro Ha CTapTOBOM MO3ULK.

Mpumenenne KPK mobunbHoro 6asvpoBaHun
No3BONAET:

® OCYLLECTBNATL NMYCKU METEOPaKeT 13 6e30nacHbIx

pailioHoB, oxsBaTbiBalOLWMX GonbLuyl Mnowags And

NpoBeaeHVs U3MEpPEHUA.

OcHoBHble TexHu4eckne XapaKkTepuncTnkum *

Ecological standard, not worse Euro 5 JKonorM4ECKMA CTAHAAPT, HE XYKE
Cruising range by control fuel danac xopa no LoCCe no
consumption, km 900 KOHTPONbHOMY pacxofy TOMKBa, KM

* The data presented are for reference and may vary depending on rocket types.
* MpMBEnEHHbIe [aHHbIE SBNAIOTCS CNPABOYHBIMA M MOTYT MEHSTLCA B 38BUCUMOCTY OT TVMOB PaKeT.

Tunb 6asuposaqmsa KPK 11 | I
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® L aunch Complex Units

< Transporter—Erector

The transporter—erector is intended for
ILV horizontal transportation to the launch
complex, ILV erection and holding in vertical
position till launch. In case of launch abort,
the transporter-erector ensures ILV
removal from the Ilaunch pad and
transportation to the assembly-and-test
building (ATB).

TpaHcnopTHO—YCTaHOBOYHbI arperat
npegHa3Ha4veH ons rOpV30HTanbHoM
TpaHcnoptuposkn PKH Ha cTapToBbii
KOMMNEKC, YCTAHOBKM W YOEpXaHuA ee B
BEPTUKANbHOM MOMOXeHuM po nycka. B
cry4ae OTMEHbl Mycka TPaHCMOPTHO-
yCTaHOBOYHbIM  arperat  obecne4vBaeT
cHatme PKH ¢ nyckoBoro ctona u
TPAHCMOPTUPOBKY €8 B MOHTaXHO—
UcnbITaTenbHbIA KOpMyc.




SLS Ground Infrastructure
Support Equipment

® Arperatbl CTapTOBbIX KOMIT/IEKCOB

e TpaHcnopTHO—
yCTaHOBOYHbIA
arperatr

The transporter—erector can be developed
to be universal in order to ensure operation
at the launch complex of ILVs from light to
heavy classes.

Specified lifetime — not less than 15
years.

TpaHcnopTHO—YCTaHOBOYHbIN arperat
MOXeT GbiTb paspaboTaH yHMBepcasibHbIM
13 ycnosusa obecneyeHns 3KcnnyaTaunm Ha
cTtapTtoBoMm komnnekce PKH ot nerkoro go
THAXKESIOr0o KNaccoB.

HasHaueHHbI CpoK 3KcnnyaTaumm — He
mMeHee 15 ner.

TexHonornyeckoe obopynoBaHne
HaseMHow nHppacTpykTypbl KPK
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® Launch Complex Units

+Service Tower

Intended to ensure ILV vertical assembling
on the launch pad, maintenance and
prelaunch processing of launch complex
support equipment and assembled ILV and
for launch abort operations.

Specified lifetime — not less than 15

years.




SLS Ground Infrastructure
Support Equipment

® ArperaTtbl CTapPTOBbIX KOMITJIEKCOB

e bauHs obcny)xusaHus

lNpepHasHa4veHa ons obecneveHus
c6opkn PKH no BepTuKkanbHOM cxeme Ha
CTapToBOM  cTone, O6CnyXuBaHuA W
MOArOTOBKM TEXHOMOrM4eckoro ofopyaoBaHvs
cTapToBoro komnnekca n cobpanHon PKH k
rnycky, a Takxe nposefeHns paboT B cny4ae
OTMEHbI NycKa.

HasHa4yeHHbI CpoK akcnnyaTtauum — He
meHee 15 net

TexHonorn4eckoe o6opygoBaHue
HaseMHoy nHgpacTpykTypsl KPK 15 [
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® Launch Complex Units

+Cable Mast /Filling Column

Intended for accommodation, approach to
ILV, holding and withdrawal of stationary and
removable lines and equipment during
prelaunch processing and launching.

The specified lifetime — not less than 15
years.

The following ground lines can be
accommodated on the cable mast/filing
column:

¢ of the oxidizer filling system;
of the fuel filling system;
of the thermostating system;
of the control pressure supply unit;
of the range measurement system;
of the control system;
of the measurement system.

Basic Specifications * OcHoBHbie TEXHUYECKNE XapaKTepucTKm *

in manual mode

Lines approach B PyHHOM PEXUME

lMopBoa KOMMYHUKALIVA

automatically

Lines withdrawal aBTOMATUYECKN

OTROf KOMMYHUKALIMA

remote

Control of lines withdrawal QMCTAHLMOHHOE

Vnpaanenwe OTBEJEHVWEM KOMMYHUKELIWA

¥ The data presented are for reference and may vary depending on ILV types.
* [IpMBEAEHHLIE JaHHLIE ABNAIOTCA CNPABOYHBIMKA W MOMYT MEHATLEA B 3aBUCUMOCTY OT TUNOB PKH.




SLS Ground Infrastructure
Support Equipment ]

® Arperatbl CTapTOBbIX KOMIJIEKCOB

e Kabenb—3anpaBo4Has
KONOHHa

lNpegHa3Ha4eHa ons pasmeLLeHuns,
nogsofa Kk PKH, ypepxaHusa w oTBofa
CTaLUMOHapHBIX U CbEMHbIX KOMMYHUKaLIUA U
obopynoBaHvWA B npoLecce MpeanyckoBon
MOArOTOBKW U MycKa.

HasHa4eHHbIM CpOK 3Kcnnyataumm — He
meHee 15 ner.

Ha kabenb—3anpaBo4HOW KOMOHHE MOryT
pasmeLuaTbeA cnepyoLipe Ha3emHble
KOMMYHUKaLK:

® CUCTEMbl 3aMpaBKu OKUCIIUTENEM,

® CUCTEMbIl 3arpaBKv rOpHHUM;

® CUCTEMbl TEPMOCTATUPOBaHWUS,

© 6510K NOQA4K yNpaBnaloLLEro AaBneHns;

® CUCTEMbI NPUCTAPTOBbLIX USMEPEHWUI;

® CUCTEeMbI YrpaB/eHus;

® CUCTEMbI USMEPEHWIA.

TexHonorn4yeckoe obopynosaHue
HasemHowv nHgpacTpykTypbl KPK
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® Launch Complex Units

<[ aunch Pad

Intended for ILV installation on it, ILV
prelaunch processing and launching and for
launch abort operations.

Specified lifetime — not less than 15 years.

Service life — not less than 200 cycles.

e CrapTtoBbiii cTon

MNpepHasHayeH ONs YCTAHOBKM HAa Hero
PKH, nogrotoBku K nycky, rnycka pakerthbl, a
Takke anA nposepeHvss pabotr B crnyvae
OTMEHBI MycKa.

HasHa4yeHHbI CpOK 3KcrnyaTaumMm — He
meHee 15 ner.

Pecypc — He meHee 200 uuknos.




SLS Ground Infrastructure

Support Equipment L]

® Ar peraTtbi CTapPTOBbIX KOMIJIEKCOB

» Filling Lines Automatic
Mating Device

Intended to ensure automatic mating
(unmating) and holding in mated condition of
the fuel (oxidizer) filling system filling and drain
lines to respective rocket's lines.

Specified lifetime — not less than 15 years.

e ABTOMaTu4yecKkoe CTbIKOBOYHOE
YCTPOWCTBO 3anpaBO4YHbIX
KOMMYHUKaLnn

MpenHasHaveHo and obecne4veHuns
8BTOMATUYECKON CThIKOBKW [PACCTBIKOBKU) W
yOepXaHuss B COCTLIKOBAHHOM COCTOSHAW
3anpaBo4HOM W [pPeHaXHbIX MarucTpanen
CUCTEMBI 3anpaBKy ropryum (okucnuTenem) ¢
COOTBETCTBYIOLLMMUW MarucTpansiMy paKkeThbl.

HasHa4eHHbIM cpoK akcrnyatauMn — He
meHee 15 ner.

Basic Specifications * OcHOBHbBIE TEXHUYECKNE XapaKTepucTHKN *

Duration of mating (unmating) to rocket, [MPOAOMKMTENEHOCTE CTHIKOBKMA

min, max 3 (paccThIkoBKM) C PaKETOM, HE GOMEe, MUH.
available
Leak test i KoHTponb repMeTuyHoCTyY

Service life, cycles, min 200 Pecype, LMKNOB, HE MEHee

* The data presented are for reference and may vary depending on ILV Eypes.
* MpvBEEEHHEIE JaHHEIE SBNSIOTCSA CNPABO4HEIMIA U MOTYT MEHATLCS B 3aBUCMMOCTY 0T TUNoB PKH.

TexHonornyeckoe obopyposaHune
HasemMHo nHppacTpykTypbl KPK
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® Filling Systems ® CucteMb! 3arpaBKu

 ILV Rocket Propellants
Stationary Filling Systems

They ensure:

¢ propellants reception from delivery means and
storage;

= propellants preparation in respect of temperature,
amount of dissolved gases, amount of dissolved
water; s -
* propellants filtration during reception from delivery s i .
means and during ILV tanks filling; ;
e |LV filling in automatic mode according to specified
timeline which excludes the presence of personnel
during filling;

* propellants weight measuring during ILV tanks filling;
¢ reception of vent gases from ILV tanks during filling.
The specified lifetime — not less than 15 years.

» CrayunoHapHbie CUCTeMbI 3anpaBku
PKH xomnoHeHTamu pakeTHoro
TonnuBa

O6ecne4nealoT:

* npvem KPT U3 cpencTe AOCTaBKU W MX XpaHeHUe;

® nogroroeky KPT no temnepatype, konuyecTsy
PacTBOPEHHLIX rA30B, KONWMHECTBY PacTBOPEHHON Boab,;
¢ tonbTpaumio KPT npu npueme w3 cpepcTs focTaBkui U
npw sanpaske Gakos PKH;

¢ 3anpaBky PKH B aBToMam4eCcKoM pexumMe cornacHo
3aA8HHOA LMKNOrpaMMe, YTO MCKIIDYAET Hanune
repcoHarna npy NpoBefeHWA 3anpaBku;

* pecoBoe goavpoBanve KPT npw 3anpaeke 6akos PKH;
* MpremM gpeHadkHbKX rasor u3 Bakos PKH npu sanpaeke.
HasHa4eHHkIA cpok 3kcniyaTauun — He meHee 15 ner.

Basic Spacifications*

Yolume of filled propellants, m* mubog; l:l; 33%0 O6vem aanpasnsemsix KPT, m*
Acgur'a_cy of pru_pgllants temperature ToMHOCTL MOAAEPKAHWA TEMNERATYpbl
maintaining at filling a5 KPT Ha BbIXopg M3 CUCTEME!

system outlet, °C aanpasku, °C

* The data presented are for reference end may vary degending on ILY types.
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Support Equipment .

GCoopy»eHne CHCTOMb! J8rPaBE ropioY s Craprosos CoupymeHne

Concentration of dissolved gases, kg /m* KoHUBHTpawUMA paCcTBOPEHHLIX FE308, KifM®

; 0.04to 0.75
ol ot 0.04 oo D.75 il

0.001 to 0.03

* helum orD001 goQDa  * e
Weight measuring error, not more, % 0.3 MorpeLHOCTL BECOBOND poavEXBaH, He Gonee, %0
Norminal filizring degree. not more, i o0 Egmg"zﬂmmm (prrsTpaLAN,

* [IpWRENEHHE [SHHKIE FRMAOTTA CIPBA0YHLIAA W MOTYT MEHRTBCH B 3ABMCHMOCTH T THNDE PKH.

Texronorvveckoe o6opyRoBaHne
Ha3eMHOI nHbpacTpyKkTypel KPK B —
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® Compressed Gas Generation and Supply Systems

Intended to perform the following basic
technological operations:
e compressed gas generation in the

compressed gas generation system (CGGS); Compressed Gas P

e reception from CGGS of compressed Supply Equipment e " "
gasses with pressure up to 40 MPa into the O6opynosanve soigaan " L T
compressed gas supply system receiver CXaTbiX ra3os ,~ e
bottles; ¢

* storage of compressed gasses in CGSS

receiver bottles; ) |

e delivery of compressed gasses with .

required parameters from CGSS to users.
Specified lifetime — not less than 15 years.
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bnok BeHTUNEN
3aKaqku

Supply Post
KononHka Beigayun

Pumping
Rack
Crodka | \ Switching Valve Block ke
3aKa4Ku Brok serTunes kommytaLm el -
e T S ‘,;f .
~ Compressed Gas Pumping |.---— N
and Delivery Equipment
O6opynoBaHue 3aKa4yku

M Bbiga4u C)XaTbiX ra3oB

Supply Post Switching Valve Block /

KonoHka Bbigavun Bnok BeHTunen kommyTaLm
Compressed Gas Generation ILV Stages Processing and
System Facility Storage Facility
CoopyxeHue CUCTEMbI NPON3BOACTEE Kopnyc nogroroBxu n xpaHeHus1
cxarbix rasos (CMNCr) ctyneHei PKH

Solid—Propellant Stages Processing

Receiver Facility 6 and Storage Facility
CoopyxeHune pecuBepHOi Kopnyc nogrorosxu n xpaHeHus1

TBep[oTOIINBHbIX cryneHeﬂ
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® Cucremsbi rnpoun3BogcTea u obecrne4yeHus1 cxaTbiMy razamm

Compressed Gas SupplySystem Receiver

PecusepHas cuctema e
obecriev4eHust obdnsY
C)KaTbIX ra3o
{cocr) ]

Compressed Gas Generation System

Cucrema npounasogcTea
C)KaTbiX ra3os

\ Evaporator

Vicnapurenb

P
las
e
-
i
.
s
pos
-
i
.
.’
P
sl

Piston Pump
lNopLuHeBon Hacoc

\ Compressor

Komnpeccop

I'IpenHasHaqubl ansa  BbINONHEHWA cnegyruwmnx
OCHOBHBbIX TEXHONOrM4YecKux onepauuvn:

® NPOW3BOACTBO CXaTkIX ra3os B CI1CT;

e npvem ot CMCI™ cxaTbix rasoB C A@BNEHWMEM [0 \ Purification and Drying Unit
40 Mrlla B 6annoHel COCT; bnok o4nCTku n ocyLuKn

® XpaHeHMWe CXaTbIX ra30B B 6annoHax

pecuBepHoi COCT;

® Bblgaya cxatbix ra3os 13 COCI noTpebuTenam c
TpebyemMbIMX NapameTpaMu.
HasaHaueHHb I/ CpoK aKkernnyaTaLmmM — He MeHee ‘15 ner.

Basic Specifications * OcHoBHble TeXHUYecKue XapaKkTepucTukmn*

Gas type Air, nitrogen, helium / Boapyx, asor, renvii Bwp rasa
Gas flow rate, kg/s from0.01to 6 / ot 0.01 go 6 Pacxopn rasa, kr/c
* The data presented are for reference and may vary depending on ILV types.

* anBEHEHHbIe [dHHbIE ABNAKTCA CNpaBO4HbIMA U MOrYT MEHATLCSA B 3aBMCMOCTW OT TUMNOB PKH.

TexHonornyeckoe obopynoBaHue
HaseMHou nHppacTpykTypbl KPK




YUZHNOYE

design office

® Thermostating Systems

* Propellants Thermostating
Systems

The systems maintain specified temperature
characteristics of propellants inside filling tanks
prior to ILV tank filling operations.

The system operates in automatic mode
according to the preset program that excludes
personnel  presence during propellants
thermostating operation.

Specified lifetime — no less than 15 years.

e Cucremsi
TepmoctaTtupoBaHusa KPT
ObecneuvBaloT 3afaHHble TemnepaTypHble

xapakrepuctuku KPT B 3anpaBo4HbIX EMKOCTAX
[0 Ha4vana onepauwi no 3anpaeke 6akos PKH.

Cuctema paboTaeT B aBTOMaTUYECKOM peXxume
COMMacHo 3afjaHHOM Nporpamme, YTO UCKIoYaeT
Hann4mne nepcoHana rnpu nNPoBedeHWn onepaummn
TepmocTaTtuposaHua KPT.

HaaHa4eHHbIM Cpok akcnnyatauum — He MeHee
15 ner.

Basic Specifications *

Propellant cooling time, no more, h

Accuracy of propellant cooling up to final
temperature, °C

OcHOBHbIE TEXHUYECKUE XapakTepucTmukun *

24 Bpems oxnaxpenus KPT, He 6Gonee, 4

TouHocTh oxnaxaeHus KPT oo koHeqHon
- Temnepatypel, °C

* The data presented are for reference and may vary depending on ILV types.
* [pMBEOeHHbIE JaHHbIE SBNSIOTCA CNPABOYHBIMA N MOTYT MEHSTLECS B 3aBMCIMOCTY 0T Tnos PKH.
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® CuctemMbl TepMoCcTaTUpoOBaHNs

e Transport Thermostating e TpaHcropTHbLIE CUCTEMBI
Sysl:ems TepmMocraTnpoBaHna
The systems provide air (with specified O6ecneuvBaloT noga4vy Bo3Oyxa C 3afaHHbIMM
parameters) supply to Payload Unit with SC. napameTpamMu B MOMoBHOM Briok ¢ HaxodsaLWwmMMen B
Specified lifetime — no less than 15 years. Hem KA.
HasHa4yeHHbIn CpOK 3kcnnyatauum — He

MeHee 15 ner.

Basic Specifications * OcHoBHbie TeXHUYECKUEe XapaKTepucTnKm *

Sunnliod aipE £ o0 from plus 10 to plus 25 ﬂmanasoﬂoTemnepaTypbl NnogaBaemoro
upplied air temperature range ot nioc 10 g0 nioe 25 B03ayxa, °C

Dewpaint temperature, no higher, °C 2 TemnepaTypa TO4KW pockl, He Bhiwe, °C

Air flow rate, m¥%h fr(‘)on488(Lgo1’[I)%%D Pacxon Bo3ayxa, M*/4

Air cleanliness, class 6,7 ISO YucToTa BO3ayxa, Kace

Specified temperature maintenance To4HOCTb NOAAEPXKaHMS 38aHHON
accuracy, no worse, °C +2 TEMMEPaTYphbl, HE XyXe, °C

* The data presented are for reference and may vary depending on ILV types.
* [pvBELEHHbIE AaHHLIE SBMAIOTCS CNPABOYHLIMIA U MOrYT MEHSATLCS B 3aBUcUMOCTY OT TUnos PKH.

TexHonorn4yeckoe obopypoBaHue
HasemMHou nHppacTpykTypbl KPK
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® Neutralization Systems and Units

® CucteMbi v arperatbl HEWTpPann3ayumn

» SC Removable Equipment e Cuctema HeliTpanusaynm

and Filling Support
Equipment (FSE)
Neutralization System

It is intended to neutralize the SC
removable equipment and FSE, supplied by
the Launch Services Customer, to safe
concentration of harmful substances.

The system consists of the SC removable
equipment and oxidizer/fuel FSE
neutralization subsystems.

Specified lifetime — no less than 15 years.

CbeMHOro obopynoBaHus
KA u 3anpaBoyHoro
BCINOMOrartesibHoro
obopynosaHust (3B0)

lNpepHasHaveHa pna  HewTpanMaauuu
cbemMHoro obopyoosaHus KA wn 3BO,
MocTaBnAeMoro  3aKas34MKoM  MYCKOBbIX
ycnyr, Ao 0e30nacHbelX KOHUEHTpauun
BpPEeOHbIX BELLECTB.

Cuctema cocTtoMT W3 MOACUCTEM
HelTpanu3auum cbemHoro o6opygoBaHus
KA n 3BO okucnvtens 1 roproyero.

HasHa4yeHHbIA cpok 3Kennyataumm — He
MeHee 15 nert.

Fuel Subsystem

Mogcucrema okucnutensa

MNMopcucrema ri opioHero

______EE
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® Mechanical Support Equipment

® MexaHoTtexHonorn4yeckoe obopynoBaHue

e Installation Assembly
Dollies (IAD)

IAD are intended for assembly
(disassembly) of launch vehicle parts as well
as removable temporary covers. IAD can
be made in different size and configuration
both with manual and electric drives.

IAD are the unigue equipment making
maximum precise supply of beds and article
encompassing possible for horizontal
integration in design options with manual
and electric drives. IAD allow for adjustment
in three degrees of freedom.

Specified lifetime — no less than 15 years.

Single-support IAD

OpHoonopHas MCT

e MOHTa)>XHO-CTbIKOBOYHbIE
tenexku (MCT)

ansa CTbIKOBKM
COCTaBHbIX vacTten
pakeTbi-HOCUTENSA, a8 TakXe CbeMHbIX
TEXHONOrMYecKmx KPbILLIEK. MoryT
BbIMOMHATLCH B Pasfu4HbIX pasmepax u
KOHCOUrypaumsx Kak C py4HbIM, Tak U ©
3NEeKTPUYECKMM MPUBOLOM.

MCT sBnsioTcs yHUKanbHbIM o6opyno—
BaHVEM, MO3BOMAIOLLMM OCYLLECTBMATh
MaKCcUMarnbHO TOYHbIA nogson
NoXeMeHTOB W 0b6xBaT wusgenua ans
obecneyeHNs ropU30HTaNLHOM CTLIKOBKM
B BapuaHTax WCMOSHEHNA C PY4YHbIM 1
3NEeKTPUYECKMM NPYBOAAMM U NO3BONAIOT
obecne4vBatb  perynuposky B  Tpex
cTeneHsx csobopael.

HasHa4eHHLIN CpoK 3KcnnyaTaumm — He
meHee 15 rer.

NpegHa3Ha4eHbl
(paccTbikoBKM)

Two-support IAD

Asyonopras MCT

TexHonornyeckoe obopynoBaHue
HaseMHow uHppacTpykTypsl KPK
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® Mechanical Support Equipment

e Payload UnitVertical/Horizontal
Integration Mobile and
Stationary Stands

Basic Specifications * OcHOBHbIE TEXHUYECKNE XapaKTepucTuku *

Mobile Stand MoaByxHBLIA cTEeH

Vertical movement, mm + 100 BepTvkanbHoe nepeMeLLEHNE, MM
Lateral movement, mm + 100 lNonepeyHoe nepemMeLLeHie, MM
Rotation about longitudinal axis, deg +35 MoBopaT BOKpYr NpoAenLHoiA ock, rpap
Mass, kg 4187 Macca, kr

* The data presented are for reference and may vary depending on ILV types.
* [pMBEOEHHbIE AaHHBIE SBNAOTCA CPABOYHBIMYW 1 MOTYT MEHATLCS B 38BUCHMOCTM 0T TUNoB PKH.
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® MexaHoTtexHosnorn4eckoe obopynoBaHue

e [oaBU>XXHLIVI U CTaLNOHaPHbLIA
CTeHAbl BepTUKallbHO—TOpU30HTalbHOU
cbopku ronosHoro bnoka

Mobile Stand

The mabile stand is intended for Payload Unit
assembly inside the Assembly Test Building,
Payload Unit stationary stand/Payload Unit
integration, including Payload Unit operations in
case of launch abort.

The mobile stand operates together with
stationary, = making  stationary  stand
truss/Payload Fairing precise integration
possible and allowing for operation both with
extended and short Payload Fairing.

Specified lifetime — no less than 15 years.

IMogBu>kHbIV CTEHA

lNpepHasHaueH ana cbopku ronoBHOro 6roka B
MOHTaXXHO—VCTILITATENILHOM  KOPYyCe, CThIKOBKU
rosfIoBHOro 6/10Ka K CTALMOHapHOMY CTEeH[Y CEopKu
ronosHoro 6noka, BkMo4asa paboTbl C FONOBHbLIM
6r10kOM B CrlyHae HECOCTOSBLLIEr0CH Mycka.

MogBwkHbM cTeHn paboraer COBMECTHO CO
CTAUMOHapHBIM, MO3BOSIAA  TOYHYIO  CTbIKOBKY
rofioBHOro obrexkaresis ¢ hepmMoi CTaUMoHapHOro
CTeHOA M gonyckan paboTy Kak C AnMHHBIM, TaK U
KOPOTKVM FofoBHbIM 0B6TekaTenem.

HasHa4eHHbIA CpoK 3Kcnnyatauum — He MeHee
15 ner.

Stationary Stand

The stationary stand is intended for Payload
Unit tilting from harizontal to vertical position
and back, Payload Unit assembly, as well as for
Payload Unit dismantling in case of launch
abort.

It provides automated control of the stand
boom rotation, raise and lowering under
control of contactless pickups.

Specified lifetime — no less than 15 years.

CrauunoHapHbIV cTeHf

lNpegHasHayeH AnNs KaHTOBaHWA rOMOBHOMO
6roka W3 TFOPM3OHTANbHOrO MOMOXEHUA B
BEPTMKaNbHOE W HaobopoT, npoBefeHus
cbopku ronosHoro 6mnoka, a Takxe pasbopku
ronosHoro 6n0ka Ha cocTaBHble 4acTn B
Crny4ae OTMEHbI MyckKa.

O6ecne4mBaer aBTOMaTn3npoBaHHoe
ynpaefneHne  BpalleHuMeM, MOAbEMOM WU
OrycKaHWeM CTpenbl CTeHAa Mof KOHTPONEM
6ECKOHTaKTHLIX AaTHNKOB.

HasHa4eHHbIA CpoK aKcrnnyataLmm — He MeHee
15ner.

TexHonornyeckoe obopynosaHve
Ha3emMHou nHgppacTpykTypbl KPK
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Unified Prelaunch and Launch

® Automated Control System (PL ACS)

YHucunynposaHHas asTomaTusnpoBaHHas cucTtema
ynpasneHus nogrotoBkow u ryckom (ACY T1l1)

It is intended for motoring and control of
processes in all operating modes of the Launch
Complex, integrating the Ground Complex
manufacturing systems and support equipment
in the integrated information space. Moreover,
the unified prelaunch and launch automated
control system provides information support to
Operations Manager and launch personnel
during standard ILV prelaunch and launch
process, as well as in contingency. The ILV
prelaunch and launch rehearsal is also provided
by the unified PL ACS.

The Ground Complex support equipment is a
control and monitoring object, including:

¢ filling system;

e compressed gas supply system;

* thermostating system;

® [aunch equipment units;

e vapor and spill neutralization system;

e |launch vehicle pneudraulic system
elements.

MpepHasHayeHa gna o6ecrneveHns KOHTPOSS U YNpaBnieHns
TEXHOMOIMYECKMMM  MpoueccaMn BO  BCEX  PeXumax
thyHKLMOHMPOBaHUA CTAapPTOBOro KOMMEKCa ¢ 06beavHEHNEM
B €4MHOM MH(OPMAaLIMOHHOM NPOCTPaHCTBE TEXHOMOMMYECKMX
cucTem u 06opynoBaHuUsA Ha3eEMHOro Komrnekca. Kpome aToro,

yHU(MUMpOBaHHas aBTOMaTM3upoBaHHass  CUCTEMA
ynpaBneHus  MOAroToBKOM W nyckoM  obecneyvBaeT
nHopmaumoHHylo  nopgaepxky PykosBogutens paGoT  u

MyCKOBOro MepcoHana npy LUTaTHOM NPOX0XAEHUW Npouecca
npegcTapToBo/ MoOArotoBkM M nycka PKH, a Takke npu
BO3HUKHOBEHWM HELUTATHbIX CUTyauuMA. Takke C MOMOLLbLIO
yHudmumposanHo ACY [N obecne4vmBaeTcA npoBepeHue
peneTuuvn NpencTapToBov NogroToBky 1 nycka PKH.
O6bekToMm ynpaBneHus " KOHTpOnSA ABNAETCA
TexHornoruyeckoe o60pynoBaHne HA3eMHOro KOMMNeKca:
® CUCTEMbI 3anpaBKy;
cucTemMbl oBecneveHns CXXaTbiM/ ra3ami;
CUCTEMbI TEPMOCTaTUPOBaHUS;
arperaTbl CTapTOBOro 060pyaoBaHus;
CUCTEMbI HEMTpanM3aLuum NapoB U NPOMCTOKOB;
aneMeHTbl MHEBMOMMAPOCUCTEMbI
paKkeTbl-HOCUTENS.

Basic Specifications * OcHoBHble TEXHNU4ECKNE XapaKTepUCTUKN *

Equipment power consumption, kW

Quantity of operator’s warkstations, pes.
Number of personnel, no more, persans

Duplicated controllers

Information communication line duplication
Radio channel availability

Bilingual interface

Quantity of control/measurement channels

up to 1000/ po 1000  Konn4ecTso KaHanos ynpaBneHusy/iaMepeHus
up to 50/ o 50 JnexrponoTpe6neHwe annapatypsl, KBT
upto 12 /g0 12 KoniyecTso paBouitx MeCT OnepaTopos, 4en
3 Konnyectso o6cryxyieatoLLero nepconana,

He 6oree, Yen

available / umetotcs [ly6nvpoBaHHbIE KOHTPOMIEPE
available / nmeetca
available / nmeetcs

available / umeeTcs

[Lly6rivposaHie MHhopMaLMOHHBIX NMHIA CBSI3N
Bo3MoXXHOCTb VICM0Mb30BaHUSA PapVOKaHaIoB
[1Bys3bI4HbIA UHTEpCEIiC

* The data presented are for reference and may vary depending on ILV types.
* [pBELEHHbIE AaHHbIE SBMSIOTCS CMPABOYHBIMMA U MOMYT MEHSTLCS B 3aBUcMMOCTH 0T Tvnos PKH.
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® Power Supply Systems

® CucteMbl 351eKTpocHab)xeHus

e Ground Facilities eCucrema

Power Supply System

The system is intended to supply the
electric energy of required type and
quality to ground facilities electrical
consumers in all operating modes of
the Ground Complex.

It provides electric energy parameter
record in real time that enables to
analyze input/output parameters at
any time of the launch mission and
upon its completion as well. Structure
of the system and its operation
algorithms are designed considering
electrical consumers operation timeline
that ensures meeting the requirements
for qualitative and uninterruptable
power supply. The available standby
power sources provide failure-free
operation with high degree of reliability,
and the used design of parts allows
for operation in different climatic
conditions.

351eKTpocHab)xeHus
Ha3eMHbIX 06bLeKToB

MNMpepHasHayeHa anA obecneveHus
anekTponoTpebuTenei Ha3eMHbIX
06LeKTOB 3neKTposHeprven Tpebyemoro
BMOA W KayecTBa BO BCEX PeXuMmax
3KcnnyaTaumm Ha3eMHOro KOMIneKkca.

O6ecne4mBaeT perncTpaumio
napaMeTpoB  3MeKTPO3Heprum B
pexumMe peanbHOro BPEMEeHW, YTO
Nno3BoNAEeT aHanM3npoBaTb BXOJHbIE U
BbIXOOHble rMapameTpbel B  no6oi
MOMEHT YCKOBOW MWUCCUW, B TOM
yucrne W rocrne ee 3aBepLUeHus.
CtpykTypa MOCTPOEHWA CUCTEMbI W
anropuTMsl ee paboTbl NPOEKTUPYIOTCA
C Y4Y4eTOoM LuMKnorpamMmbl  paboThl
anekTponoTpebuTenern, YTo Nno3sonaeT
obecrne4nts HeobxoaMble TpeboBaHus
no kavectsy W 6GecnepebonHOCTU
anekTpocHabxeHua. Hanuvuve pesep-
BHbIX WCTOYHMKOB  3rIeKTPO3Hepruu
obecne4unBaeT 6ecnepeborHyio paboTy
C BbICOKOW CTENeHbI0 HafeXHOCTW, a

npuMeHAeMoe UCINornHeEHNUEe COCTaBHbIX
YyacTen no3BONAET 3KcnnyaTauuio B
pPasyiMvHbIX KIMMMaTU4eCcKnx ycroBusxX.

TexHonornyeckoe obopynosaHne
HaseMHou nHgppacTpykTypsl KPK
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