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The world space market is a large and rapidly developing
segment of the global hi-tech market. Research and application
programs today require the use of more and more space
technologies, which facilitates the fast growth of the space
industry, advancement of technologies and expansion
of the scope of services provided.
Yuzhnoye State Design Office has a robust
potential based on the unique experience in
development of rocket and space
technology, which contributes to the
status of Ukraine as a space-faring
nation. Yuzhnoye involves more than
120 Ukrainian scientific and production
organizations and enterprises into
development, manufacture and
operation of space systems and
equipment.
We are one of a few companies
encompassing all fields of rocket and space
engineering. Yuzhnoye has all necessary personnel,
scientific, engineering, and production capabilities to implement
the full cycle of development, manufacture and operation of
space systems and equipment.
The integrated approach to research activities, introduction of
advanced technologies, and the high level of our team’s
professionalism and enthusiasm enable our partners and us to
successfully meet traditional challenges, such as payload
delivery to the earth orbits, surveillance and communications,
scientific research, and new science-intensive challenges of
space and Solar System exploration.

CBITOBMI KOCMIYHUI PUHOK — BESIMKUIN CErMeHT CBIiTOBOro
PUHKY BMCOKMX TEXHOJOFIN, WO LWBMAKO PO3BUBAETbCA. Ha
CbOrofHi HEeBMVWHHO 3POCTAaE MOMUT Ha BUKOPUCTaHHA
KOCMiYHMX 3aco6iB AnsA 34iNCHEHHA OOCNIAHUX i NpUKNagHKX
nporpam, WO CNpUAE CTPIMKOMY 3POCTaHHIO KOCMIYHOI
NPOMWCNOBOCTI, YAOCKOHANEHHIO TEXHOMONiN | PO3LUMPEHHIO
KOMMMEKCY MOCIYT.

KoHcTpykTOopcbKe 6topo «[liBaeHHe» Ma€e NOTYKHUI NOTeHLian,
AKNA  GasyeTbCcA Ha  YHiKanbHOMY [OCBifli  CTBOPEHHS
pakeTHO-KOCMIYHOT TexHikuM, wWo 3abe3neuye YKpaiHi cTaTyc
KOCMIYHOT gepkaBWu. 3aBAsKM e(eKTVMBHO HaslarompKeHin
HayKOBO-BMPOOHMUin  Koonepauii 3  Ginbwe  Hix 120
opraHizauiammu-naptHepamy  3abe3neyeHo  PO3pPOOIIEHHS,
BMPOOHULITBO 1 eKcriyaTaLito pakeTHO-KOCMIUHOT TEXHIKN.

Mwn opHa 3 HebaraTbox KOMMaHii, WO OXomnoe yci cdepu
PaKeTHO-KOCMIYHOI  pianbHOCT. Ha  cborogHiwHin  geHb
KoHcTpyKkTOopcbke 6Otopo «[liBoeHHe» Ma€e KagpoBy, HayKOBY,
TEXHONOTiYHY i BUPOOHMYY CKNaZloBi, AKi € KNOYOBMMN NS
30iINCHEHHA TMOBHOMO LMKy CTBOPEHHA W  eKcnnyatauii
PaKeTHO-KOCMIYHOI TEXHIKN.

KomnnekcHuin  migxif, [0  HaykoBo-goCnigHOi  poboTy,
BMPOBALKEHHSA nepenoBumx TEXHOJOTIN, BUCOKWNI
npodecioHaniam i eHTysiasaMm Halwoi KOMaHaM [alTb 3Mory
pasoM i3 Hawumu napTHepamu YCMilWHO BUPIYBaTW AK
TPaAMLiNHI (BOCTaBNAHHA KOPUCHOTO BaHTaxy Ha opbiTn 3emni,
CNOCTepEeXeHHA | 3B'A30K, HAYKOBi [OCNIOXEHHA), TaK i
NPVHLMMNOBO HOBi HAayKOEMHI 3aBOAHHA OCBOEHHA KOCMOCY i
nnaHet COHAYHOI CUCTeMN.
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Our success rests on the experience in proven solutions:

o Team of professionals
Skilled, determined, and creative team is capable of meeting the most difficult challenges

e Integrated approach
Close relationship between science, design and production is the basis for development and implementation of
full-scale projects

¢ Advanced and innovative ideas
Introduction of advanced technologies, use of up-to-date achievements in science and technology, and active
inventive activities enable implementation of almost any hi-tech project

e High quality
The company’s quality management system meets international space and defense standards.

CKnapoBi HaWOro ycnixy - Lje f0CBiA NnepeBipeHVX pilleHb:

» npodeciiiHa KOMaHAa
JOCBigYeHi, uinecnpAmoBaHi i TBOpYi MpauUiBHUKK  34aTHI

BMpILLYBaTV HaNCKNAZHiLIi 3aBAaHHSA; Certificate of Approval
° KOMNNeKCHUI nigxig YUZHNOYE STATE DESIGN OFFICE
» f . 3, KANOROZMSKAYA STREET, DMIPRO, 45008, UKRAINE
rMMOOKII 3B'A30K HayKU, NPOEKTYBaHHSA i BUPOOHNMLTBaA — 6a3a anA
3[iNCHeHHA Po3po0OK i peanizaLii NTOBHOMACLUTAOHUX NPOEKTIB; e T
» nepepoBi, iHHOBaUilHi ipel B

BMPOBA[XKEHHA MepCrneKkTUBHUX TEeXHOJOri, BMKOPUCTaHHA
CYyYaCHUX JOCATHEHb HayKW i TeXHIKW, aKTMBHa BUHaXigHWLbKa
LiANbHICTb [JO3BONAIOTD pPeanisyBaTyl Malike Oyb-AKUA NPOEKT Y
chepi BUCOKMNX TEXHONOTIA;
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MAIN AREAS OF EXPERTISE

ADVANCED PROJECTS

® Lunar space transportation system
® Space Patrol satellite constellation
e |n-orbit services

e Orbital spaceplane

® Space debris deorbiting systems

MEPCNEKTUBHI MPOEKTU

e MicAYyHa KOCMiYHa
TpPaHCNopTHa cucTeMa

e CynyTHVKOBE yrpynoBaHHs
«KocmivyHmin naTpynb»

e Opb6iTanbHUI cepgic

e KocMiuHuIn opbiTanbHWIA NiTak

e Cuctemn BUOANeHHA
KOCMIYHOFO CMITTA
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SPACE LAUNCH SYSTEMS (SLS)
e Stationary

e Airborne

® Sea-based

o Mobile

KOCMIYHI

PAKETHI KOMIJIEKCU (KPK)
e CrauioHapHe 6a3yBaHHsA

e [oBiTpsiHe 6a3yBaHHsA

e Mopcbke 6a3yBaHHA

e MobGinbHe 6a3yBaHHsA

SPACE LAUNCH VEHICLES (LV)
® Zenit family

e Cyclone family

o Mayak family

KOCMIYHI PAKETU-HOCII (PH)
e CimenctBo PH «3eHiT»

e CimenctBo PH «LIMKnoH»

e CimenctBo PH «Mask»

ROCKET PROPULSION

e Liquid-propellant rocket engines
e Solid-propellant rocket motors

e Thruster systems

PAKETHI ABUT'YHU

® PiguHHI pakeTHi ABUTYHN

e PakeTHi ABUryHM
Ha TBepAoMy nanusi

® PeakTVBHI pyLiriHi yCTaHOBKMN
Masioi TArm



SPACECRAFT

e Earth remote sensing

e Scientific research

e Communications

e Technology demonstration

KOCMIYHI ANAPATU (KA)
® KocmiyHi anapatu
ANCTaHUIMHOrO 30HAYBaHHA 3emMni
® KocmiyHi anapatu
HayKOBOrO NpPU3HaYeHHA
e KocmiuHi anapatu 3B'A3Ky
® TexHOJIOriYHi KOCMiYHi anapatu

ENGINEERING SERVICES
e Design and analytical support
e Ground development tests

IHXKUHIPUHTOBI MOCNYTU

e Po3paxyHKOBO-TeOpeTnYHiI
po6oTK

e EkcnepriMeHTanbHe
BignpaLutoBaHHA

db YUZHNOYE

EXPERIMENTAL AND INDUSTRIAL

MANUFACTURE

® Spacecraft assembly and tests

e Metal products manufacture

e Polymer composite products
manufacture

AocniaHO-NPOMUCIIOBE
BUPOBHULTBO
e CKNlafjaHHs i BUNPOOyBaHHS
KOCMiYHMX anapariB
® BuirotoBneHHs BUpoo6iB
3 MeTaNieBUX maTtepianis
® BuirotoBneHHs BUpoo6IiB
3 NONIMEPHMX KOMMO3ULIIMHUX
MaTepianis



SPACECRAFT
KOCMIYHI AMAPATY
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ADVANCED PROJECTS

Lunar space transportation system

MicAuHa KoCMiuHa TPAHCMOPTHA CUCTEMA

With its many years of experience gained in space and rocket technology development
and by applying advanced technologies, Yuzhnoye is consistently implementing a
multistage program for developing the lunar industrial and research base.

One of the main objectives at the initial stages of lunar exploration is the development of
an Earth-Moon-Earth transportation system. In addition to launch vehicles and a lunar orbital
station, the system includes a multiple takeoff and landing module that provides cargo and
crew transfer between the orbit and the surface of the Moon. The experience in creating
Block E, a takeoff and landing module, allows Yuzhnoye to work confidently in this area.

Yuzhnoye's latest development is a lunar Lander Hopper. After being launched into
Earth’s elliptical orbit, the Lander Hopper is capable of reaching a circumlunar orbit and
landing in a specified area of the lunar surface. The characteristic of the Lander Hopper is
that after the lunar landing it can perform up to two flights (hops) on the lunar surface to
a distance of up to 20 km, performing scientific research and delivering scientific
equipment.

Kb «[iBOoeHHe», BUKOPUCTOBYOUM HabyTWi GaraTopiuHWin [OCBif CTBOPEHHSA Pi3HMX
TUMNIB PaKETHO-KOCMIYHOI TEXHIKM i 3aCTOCOBYIOUM CyYacCHi TeXHONOrii, MOCNifoOBHO
peanisye 6araToeTarnHy npoOrpaMy CTBOPEHHA MICAYHOI  eKCrepuMeHTaNbHO-
NPOMUCIIOBOI 6a3u.

OpgHVM i3 rofioBHUX 3aBdaHb MOYATKOBOrO eTany OCBOEHHA MicAua € CTBOpeHHs
TpaHCcnopTHOI cnctemn “3emna - Micaub - 3emna”. [lo i1 cknagy, KpiMm pakeT-HOCIIB i
MiCAYHOI OpO6ITaNbHOI CTaHLi, BXOAUTb 6GaraTopa3oBuUii 3MiTHO-MOCAAKOBUIA MOAYIb,
AKNIA 3abe3mneyye BaHTaXKO- i MaCaXKMPOMOTOKM MiX opbiToto i moBepxHeto Micsaus.
[Jocsig cTBOpeHHs 3MiTHO-MocagKkoBoro 6noka E gae 3mory Kb «[iBoeHHe» BrNeBHEHO
npauBaTh y LbOMY HarnpAMi.

HoBiTHa po3pobka Kb «liBgeHHe» — NepeniTHUN MiCAYHUIA NOCagKoBUI anapart. Micna
3aMycKy Ha HaBKONO3eMHY eninTu4yHy opbiTy BiH 34aTeH CaMOCTiIHO fAictaticA [0
HaBKOJIOMICAYHOI OpO6ITU | BUCAgUTUCA B 3adaHOMY PaloHi MICAYHOI MOBEPXHI.
OcobnuBicTio anapata € Te, WO MiCAA NPUMICAYEHHA BiH MOXe 3AiINCHUTM A0 ABOX
nepenboTiB (CTpr6KIB) Ha NoBepxHi MicAaua Ha BiacTaHb 0 20 KM, BUKOHYIOUMN HayKOBI
JOCHNIAPKEHHS | fOCTABIAYMN HAYKOBE OONTaAHAHHS.
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In-orbit service module docking
with a customer’s satellite
(TUKyBaHHA

CepBiCHOro KOCMiYHOr0 anapata

3 KNIEHTCHKUM CYMyTHIKOM

Space Patrol satellite constellation

CynyTHuKOBe yrpynoBaHHA «KocMiuHMi naTpynb»

Yuzhnoye is working on a low-orbit communication satellite system, which will
provide uninterruptible transmission of user messages in the geographical belt
covering latitudes from 77.0° South to 77.0° North. The system'’s space segment
will consist of 224 3U CubeSat nanosatellites.

Kb «[liBoeHHe» po3pobsife NpPoeKT HU3bKOOPOITabHOT CynyTHUKOBOI CUCTeMM
3B'A3KY, fAKa 3MoOXe 3abe3neumTn OGe3nepepBHy Mepefayy MOBiJOMNEHb
aboHeHTiB y reorpadiuyHomy LWIMPOTHOMY MOSACi Bif 77 rpagycis nig. w. go 77
rpafyciB niBH. LW. KOCMIYHUW CermMeHT cCucTemmn cKnagatmmetbca 3 224
HaHOCYNyTHWKIB cTaHgapTy CubeSat popmaty 3U.

In-orbit services

OpbiTanbHuii cepaic

Yuzhnoye is developing a versatile in-orbit service module for interorbital
operations.
The module is designed to provide the following in-orbit services for customers:
« Inspection of satellites in orbit
« Transfer of satellites to a required slot in the orbit
« Transfer of satellites to the design orbit in case of delivery to an off-design orbit
« Station keeping in specified orbital slots
« Transfer of satellites to a disposal orbit.

Kb «[MiBgeHHe» po3pobnsae NpoeKT 6araToLinnboBOro TPaHCMOPTHOrO KOCMiYHOrO
MOZYNA ANA BUKOHaHHA MiXOPOiTaNbHMX TPaHCMOPTHYIX onepaLlii.

CepBicHUI anapaT Npr3HAYeHO AJ1A BMKOHAHHA TakuMX OpOiTaNbHUX CepBiICHUX
onepauin:

« opbiTanbHa iHCNeKLifA KNIEHTCbKMX CYNyTHUKIB;

o NepeBefieHHA KNIEHTCbKMX CYMYTHUKIB y 3afiaHy opbiTanbHy No3uLito;

« [JOBVIBE[IEHHA KNIEHTCbKIX CYNMYTHUKIB Ha LiNboBY OpOiTy y BUNaAKY iX BUBELEHHA
Ha Hepo3paxyHKOBY OpOITy;

o MIATPYIMAHHA KNIEHTCbKMX CYMYTHWKIB y 3afiaHnX 0pbiTanbHMX NO3ULIAX;

e yBefleHHA 3 opObiTM BiANPaLbOBaHNX KIIEHTCbKUX CYMYTHUKIB Ha oOpobiTy
3aXOPOHEHHA.



ADVANCED PROJECTS

Orbital spaceplane

KocmiuHuit opbiTanbHmii niTak

The orbital spaceplane is designed for multiple flights and payload
delivery to low-earth orbits, in-orbit satellite servicing, transportation of
goods produced in space to Earth, and transportation of spacecraft and
their parts to Earth for repair.

KocMiuHui op6iTanbHNUiA NiTak Npu3HayeHo Ans 6araTtopasoByx NosboTiB
i [OCTaBMIAHHA BaHTaXXiB Ha HW3bKi HaBKONIO3eMHi opb6iTK, ans
06cnyroByBaHHA KOCMIYHMX anapatiB Ha opOiTi i TpaHCMOPTYBaHHA Ha
3emn0 NPOAYKTIB, BUPOONAEHNX 3a MeXXKaMW HaLLoi MaHeTn, a TakoX
noBepHeHHA Ha 3emnto KA Ta ix enemeHTiB ANA PEMOHTY.

Space debris deorbiting systems

Cuctemm BUAANEHHA KOCMIYHOTO CMITTA

Yuzhnoye develops passive space debris deorbiting systems based
on the principle of spacecraft deceleration by deploying/inflating
transformable structures that are capable of multiplying aerodynamic
drag. The weight of these systems is just a few percent of the deorbited
object. The smallest deorbiting system can be integrated into
a TU CubeSat compartment.

B Kb «[iBaeHHe» po3pobnsioTb NaCUBHI CUCTEMU BUAASNEHHS CMITTA, AKi
peanisyoTb nPUHUMN rasibMyBaHHA KA 3a paxyHOK
po3ropTaHHA/HagyBaHHA KOHCTPYKLUiN, WO TpaHCPOopMyloTbCa, AKi
6araTtopa3oBo 36iMbLyOTb aepoguHamiyHui  onip. Maca cuctem
CTaHOBUTb [JeKiflbKa BiACOTKIB Macu 00'eKTa, WO BigBoanTbcA. Cuctemy
BUAANEHHSA MiHIManbHOT KOHOIrypaLii moxe 6yTu iHTerpoBaHo Yy BifCiK
1U CubeSat.

Self-deploying spherical system Self-deploying sail system Survivable inflatable system

(amopo3ropTyBaHa (amopo3ropTyBaHa HapysHa cucrema
Kynenogi6Ha cuctema BITPUIbHA CUCTEMa MiBULLEHOT XKUBYYOCTi
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SPACE LAUNCH SYSTEMS

Depending on the customer’s needs, Yuzhnoye develops stationary or mobile space launch systems
that can be airborne, land-based, or sea-based, and can support a complete cycle of processing,

pre-launch, and launch operations.

3a bakaHHAM 3amoBHIMKa Kb «iBaeHHe» ctBoptoe KPK cTauioHapHOro abo mMobifibHOro Ha3eMHOro
TUMY, NOBITPAHOIO abo MOPCHKOro TWMy, WO 3a6e3nevyoTb NOBHUI LMK MigroTOBKY, NEPEBIPOK i

MyCK paKkeT-HOCiIB.

- Stationary space launch systems

It is the most universal type of launch systems that

can support pre-launch and launch operations
with different classes of launch vehicles, both
with serial and parallel arrangement of stages.

*Airborne space launch systems
These systems are preferable for customers
mastering the advanced aviation technologies.
The launch vehicle takes off from an aircraft at

an altitude of 10 to 15 km. Nearby airports can be

used to accommodate the ground infrastructure
of the SLS.

*Sea-based space launch systems

Customers have an opportunity to operate

the launch vehicle from the areas that make full
advantage of the launch vehicle payload
capability and ensure the highest level of safety.

*Mobile space launch systems

These systems are used to launch superlight
vehicles and suborbital rockets. All the support
equipment is installed on mobile vehicles.

KPK cTauioHapHoro 6a3yBaHHs

HarnyHiBepcanbHiLWMiA TUN KOMMNEKCIB.
Mpu3HayeHo AnA NPoBeAEHHA NiArOTOBKM
i nycky PH 6yab-aKkunx Knacis Ak
MOHOOGJIOKOBOTO, TaK i MAaKETHOro TUMY.

KPK nositpAHoro 6a3yBaHHs

Halkpalyi ona 3aMmoBHMKIB, O MatoTb
PO3BMHEHI aBiaLiiHi cuctemm.

3anyck PH 3giicHI0eTbCA 3 6OPTY NiTaka

Ha BucoTi 10-15 kM. HazemHy iHbpacTpyKTypy
KPK MOXHa po3TaLlyBaTV Ha HasABHUX
aepogpomax.

KPK mopcbKoro 6a3yBaHHs

[lo3BonATb 3aMOBHUKY 3anyckaTtv PH 3
panoHiB, HANCMPUATAUBILWNX 3 NOrNAZY

peanisauii eHepreTUYHNX MOXNBOCTEN
pakeTu 1 ybe3neyeHHs.

KPK mobinbHoro 6asysaHHs

Mpur3HaueHo AnA NYyCKy HapIerkux
KOCMiUHKX | cybopbiTanbHuX paker. Yce

TEXHOMOTiYHE YCTaTKyBaHHA KOMIMEKCiB
MOHTYIOTb Ha PyXOMUX arperaTax.

KOCMIYHI PAKETHI KOMITJIEKCHA




SPACE LAUNCH SYSTEMS

Yuzhnoye develops space launch systems
with a view to ensure:

* Personnel safety

* Minimum financial costs of SLS construction
and operation

* Development of universal launch support equipment
for different classes of vehicles

e Environmental safety

« Minimum uninhabited areas for SLS accommodation.

Kb «MiBaeHHe» po3pobnae KPK 3 ypaxyBaHHAM:

* y6e3neueHHs 06CTyroByo4Oro nepcoHany;

o MiHiManbHKX GiHaHCOBMX BUTPAT Ha CTBOPEHHSA 1
ekcnnyatauito KPK;

* CTBOPEHHA YHiBEpPCasibHOro NMycKOBOro YCTaTKyBaHHA AsiA
BMBELEHHA paKeT Pi3HOro Kacy;

« €KOJIOTYHOT 6e3neKu;

o MiHIMaJIbHNX PO3MIPiB 30H BiUYXXeHHA [J1A e/IeMEHTIB
KOMIJ1EKCIB.

Ground support equipment of space launch systems

HazemHe TexHonoriyxe Y(TaTKYBdHHA KOCMIYHUX PaKETHUX KOMMeKCiB
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(yclone-4M space launch system (in development)
KPK Cyclone-4M (Ha cTaaii po3po6neHHs)
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7)) VEHICLES

KOCMIYHI
PAKETU-HOCII

The development and operation of space launch
vehicles is one of the key areas of Yuzhnoye's expertise.
Rich experience, multitude of engineering ideas and
solutions, and successful development of new and
operation of existing launch vehicles make Yuzhnoye
highly-demanded in the world market.

OZHMM 3 KNOYOBUX HaNPAMIB AifANbHOCTI

KB «liBgeHHe» € po3pobneHHs 1 ekcriiyaTaLis
PaKeT-HOCIIB KOCMiIYHOTO Npu3HaYeHHs. BennuesHuin
[0CBIfl, 3HAUHMI HAPOOOK iflel i TEXHIUHMX pilleHb,
ycniluHe po3po0bAHHA HOBUX i eKCrlyaTaLlia BXKe
po3pobieHX HOCIB 3yMOBOIOTL 3aTpebyBaHicTb
NigNPYEMCTBA Ha CBITOBOMY PUHKY.




SPACE LAUNCH VEHICLES
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Zenit family
PakeTu-HOCII CimelicTBa «3eHiT»

The Zenit family features unparalleled launch vehicles with high performance capabilities,
all burning environmentally friendly propellants. Stage | of the Zenit launch vehicle can be used
in a number of future launch vehicles with different payload capabilities. All Zenit stages burn
kerosene and liquid oxygen. The launch vehicle is 3.9 m in diameter and 54 to 59 m long.
74 launches of Zenit launch vehicles were successful.

The legendary Zenit launch vehicle became the core of the unrivaled Sea Launch program, whose
success was followed by Land Launch program operating from Baikonur Cosmodrome.

YHiKanbHi pakeTU-HOCIT Ha eKONOrNYHO YNCTUX KOMMOHEHTaxX Nanunga, WO He MalTb aHaNoriB y
CBiTOBI MPaKTWLi, 3 BUCOKMM pPiBHEM TeXHIYHUX W eKCrsyaTauiiHUX XapakTepucTuk i
MOXJIBICTIO BUKOPUCTAHHA MEPLLOro CTyneHa AnA pAgy NepcrnekTMBHUX HOCIIB Pi3HMX Knacis.
KomMnoHeHTV nanrBa Ha BCiX CTYNeHAX — rac i piakmn KnuceHb. [liameTp kopnycy — 3,9 M, JOBXMHA —
54-59 m. 3gincHeHO 74 yCniwHi NycKu.

NerenpgapHa PH Zenit cTana oCHOBO YCMiLLHO 34iiCHEHOrO 6e3npeLefeHTHOrO MiXkHapOAHOTro
npoekTy «MOopCbKUI CTapT», @ 3 YaCOM — i NPOeKTy «HaszeMHUI cTapT» Ha KocmoapoMi bankoHyp.

Zenit-3SL, Zenit-3SLB, Zenit-3SLBF Paketu-Hocii Zenit-3SL,
launch vehicles Zenit-3SLB, Zenit-3SLBF

These three-stage medium-lift vehicles TpucTyneHeBi pakeTu-HOCii cepeHbOro Knacy
are designed to lift spacecraft into medium npu3HayeHo ans 3anycky KA Ha cepepHi

and high Earth orbits (including geostationary i Bucoki HaBkono3emHi opbitu (y Tomy umnchi
transfer orbits and escape trajectories). Ha nepexigHy Jo reocTauioHapHOI Ta BigAiTHI
The Block DM developed by NPO Energia TpaekTopii).

and the Fregat-SB stage developed by NPO AK TpeTil CTYyNiHb 3aCTOCOBYIOTb PO3TiHHI
Lavochkin are used as the upper stage. 6nokn M (HBO «EHepris»), «Operat-Cb»

The launches can be performed either from (HBO im. C.O. JTaBoukiHa). Mycku moxe 6yTn
Baikonur Cosmodrome in Kazakhstan or from  3piiicHeHo 3 Kocmoapomy baikoHyp

the Odyssey ocean-going launch platform (KazaxcTaH) i nyckooi nnatpopmu «Opiccemn»
built for Sea Launch program. Payload capacity  (nnaByunin Kocmogpom «MopcbKuii CTapT»).

is up to 6200 kg. Maca KOp1CHOro HaBaHTaXeHHs,
Lo BnBoaATb — 4o 6 200 Kr.



SPACE LAUNCH VEHICLES

Zenit-2SLB launch vehicle

This two-stage launch vehicle delivers
spacecraft into low Earth orbits, including
sun-synchronous and polar. The Zenit-2SLB
is a modification of the Zenit-2 launch vehicle
featuring a completely new digital control
system and an autonomous payload unit.
This enables payload unit integration
independently from the launch vehicle
assembly. The vehicle can be operated from
Baikonur Cosmodrome in Kazakhstan.

The payload capability is 3000 to 14000 kg.

Key features of Zenit launch vehicle:

PakeTa-Hociil Zenit-2SLB

[lBOoCTyneHeBy pakeTy-HOCi Mpr3HaYeHo A
3anycky KA Ha HU3bKi HaBKONIO3eMHi opbiTh,
y TOMY YMCIli HA COHAYHO-CUHXPOHHI

Ta nonApHi. PakeTta-Hocin Zenit-2SLB

€ moaudikauieto PH Zenit-2, nopobneHo;,
LLLO CTOCYETbCA HOBOI, MOBHICTIO LPOBOI
CUCTEMU KepyBaHHA | aBTOHOMHOI KOCMIYHOT
rofIoBHOI YacTuHW, BKMtoyatoun KA. Lle gae
3MOTrY 34iNCHIOBATW CKNadaHHA FONOBHOI
YyacTmHM 3 KA OKpeMo Bif pakeTn-Hocis.
yckn moxe 6yTn 34iICHEHO 3 KOCMOAPOMY
barikoHyp (KasaxcTtaH). Maca KoprcHoro
HaBaHTaXeHH#, WO BNBOAATb —

13 000 -14 000 Kr.

Horizontal integration and transportation enabling significant reduction of launch

site construction costs

Fully automated pre-launch operations

High reliability built in design and supported by engineering solutions and proven

manufacturing and operation process

Environmentally friendly propellants

Mig yac crBopeHHa PH Zenit peanizoBaHo Taki 0CHOBHi MPUHLMNK:
TOPN30HTalbHa TeXHONOriA CKNafaHHs i TPaHCNOPTYBAHHA, LLIO 103BONIAE 3HAYHO 3SMEHLLINTN BUTPATK

Ha CTBOPEHHA HAa3€MHOI0 KOMMNNEKCY;

MoBHa aBTOMATK3aLliA nepeaCTapToBOI NiAroTOBKMN («6e3n0AHNI CTapT»);

BICOKA HAZiIHICTb, 3aKNajeHa NiJ yac npoeKTyBaHHA, AKY 3a6e3neuyTb TeXHiUHi pilLeHHs
i BiANpaLboBaHuIi npoLec BUPOOHULTBA I ekcnyaTaLil;

€KOJTOMYHO YICTi KOMMOHEHTI NanuBa.



* Antares launch vehicle PakeTa-Hociii Antares

The Antares launch vehicle is a good PH Antares € AcKpaB/M NpUKIagom b
example of an ambitious large commercial MaCLITaBHOro KOMEPLIiHOTO NPOEKTY

project carried out by US aerospace pakeTobyaiBHMX komnaHin CLUA i KocmiyHoT
companies and Ukrainian space industry. ranysi Ykpainu.

Yuzhnoye has designed Stage 1 Core Y cknagi PH Antares 3acTocoBaHO nepLuuin
Structure for the Antares vehicle. CTyniHb po3pobkm Kb «[iBaeHHe».

Innovative solutions imbedded IHHOBaULiNHi pilleHHS, BTiNEHi y KOHCTPYKLiT

in Stage 1 Core Structure have provided MepLUOro CTyneHs, 3abe3neunny NPUNHATHI
acceptable mass and dimensions and rabapuTHO-MaCOBi XapPaKTEPUCTUKM

ensured high launch reliability. Successful i BUCOKY HafiiHICTb CTapTy paKeTu-HOCis.

e demonstrated [MpaBuUnbHICTb peanizoBaHKX pilleHb
ions. NiATBEPAMEHO YCMIHUMM MyCKamm
PH Antare -
= [




INTERNATIONAL COOPERATION

Yuzhnoye State Design Office has been an active player in the
international space market for 30 years.

Annually, around 97% of the total income the company receives
from the international market.

Today, the number of foreign partners of Yuzhnoye SDO exceeds
100 and the company is constantly working on expansion of its
international contacts and partnership.

One of the key advantages of Yuzhnoye State Design Office for
foreign partners is long-standing and diversified network of
Ukrainian high-tech companies and organizations, scientific
laboratories and institutions working in various areas of space
technologies development. With over 120 Ukrainian partners,
Yuzhnoye State Design Office as a system integrator offers the
most optimum solutions responding to the most demanding
requests of current and potential partners.

MpoTarom 30 pokis Al «Kb «iBgeHHe» 6yno akTUBHUM
rpaBLieM Ha Mi>KHapPO4HOMY KOCMIYHOMY PUHKY.

LLlopiuHo 6n13bKo 97 % 3aranbHOro Joxofy KoMnaHis
OfleP>KYE Bifj MiXHAPOLHOIO PUHKY.

Ha uei yac KinbkicTb iHo3eMHUX napTHepis AN «Kb
«MisaeHHe» nepesuLye 100, i KOMNaHiA NOCTINHO NpaLoe
HaJ PO3LWMPEHHAM CBOIX Mi>KHAaPOAHUX KOHTAKTIBI
napTHepcTBa.

OgHieto 3 kntoyomx nepesar O «Kb «liBgeHHe» gna
iHO3eMHVX NapTHepiB € 6araTopiyHa Ta Pi3HOCTOPOHHSA
cniBrnpauA 3 Mepeketo YKpaiHCbKNX BUCOKOTEXHONOTTYHNX
KOMMaHil i opraHisaLii, HaykoBrx nabopartopill Ta iIHCTUTYTIB,
LLIO NPALIOIOTb Y Pi3HUX rany3sax po3pobneHHA KOCMIYHNX
TexHonorin. Matoun noHag 120 yKpaiHCbKMX NapTHepIB,

A «Kb «lNiBaeHHe» AK CUCTEMHWIA iHTErpaTop NPOMOHYE
ONTUManbHi pilleHHs, Wo BigMNOBiAaloTb HANBMMOITIMBILLNM
3annTamM HafABHUX i NOTEHLiNHUX NapTHepIB.




¢

Yuzhnoye SDO international cooperation covers practically
all the regions of the world in strict compliance with MTCR.
Today, the key space projects in the portfolio of the
company are the following:

The United States: Northrop Grumman Corporation has
been implementing Antares Program to support NASA
cargo resupply missions to the International Space Station.
Under the Program Yuzhnoye SDO is the designer and its
production partner SE PA Yuzhmash is the manufacturer of
the LV's first stage core structure and a number of ground
support equipment systems. The team of Yuzhnoye’s
specialists has been providing constant support to
Northrop Grumman Corporation in implementing each
launch mission of Antares Launch Vehicle. The total
number of launches performed by now is 15.

European Union: Yuzhnoye SDO developed the main
engine assembly for the upper stage of the European
VEGA launch vehicle (ESA Project). Today the main engine
assembly has been serially produced by Yuzhnoye's
manufacturing partner SE PA Yuzhmash and supplied
under the contract with Italian company AVIO. Up to date
19 launches have been performed by VEGA Launch
Vehicle.

Canada: Together with the Canadian partner Maritime
Launch Services Yuzhnoye SDO has been developing a
new space launch system Cyclone-4M with medium-class
launch vehicle to be operated from Nova Scotia Province,
Canada. The Cyclone-4M Launch Vehicle represents a
perfect technical and cost-effective solution for the
growing market niche of telecommunication LEO satellite
constellations.

South Korea: Yuzhnoye SDO has been providing sufficient
scope of engineering services to the Korean partners in the
field of space technologies development.

There are many other areas where Yuzhnoye SDO is closely
working with its international partners for the purpose of
space exploration for peaceful purposes.
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MixxHapogHa cnisnpaua A «Kb «[iBaeHHe» oxontoe
NPaKTUYHO BCi PerioHu CBiTy B CyBOPIl BiANOBIAHOCTI A0 Pexnmy
KOHTPOJI0 32 pakeTHUMM TexHonoriAMn. Ha Len yac Knoyosmummn
KOCMIYHUMUW NPOEKTaMK B NOPTHOSio KOMMAHIT € Taki:

CnonyueHi litatn: Northrop Grumman Corporation peanizoye
nporpamy «AHTapec» Ans 3abe3sneueHHsa micii HACA 3
[JOCTaBMIAHHA BaHTaXiB Ha MiXXHapofHY KOCMiIYHY CTaHLito

Y pamkax uiei nporpamu A1 «Kb «[liBgeHHe» € NPOEKTaHTOM,
a noro Bnpo6Huunin naptHep AN BO «liBaeHmalu»
—BUrOTOBJIOBaYeM OCHOBHOI KOHCTPYKLIIT NepLLIoro cTyneHs
PH i pagy cnctem HazeMHOro JOMOMIPKHOIO YCTaTKyBaHHA.
KomaHpa daxisuis «[liBaeHHe» Hagae NoCTiHy NiATPUMKY
komnaHii Northrop Grumman Corporation y npoBefieHHi
KOXHOTrO NMYCKy pakeTU-HoCisA «AHTapec». 3aranbHa KiflbKicTb
nyckKiB, NpoBefeHnX A0 Lboro vacy — 15.

€Bponeicbkuin Coros: [ «Kb «[iBaeHHe» po3pobuno 610K
MapLUOBOro ABUIYHa AN BEPXHbIO CTyNeHA €EBPONENCbKOl
pakeTu-Hocia «<BEMA» (npoekT EKA). Ha Liein yac 610K MapLLuoBOro
[BUryHa CepiliHO BUMYCKaE BUPOBHUYMNI NapTHEP

M «KB «MisaeHHe» AN BO «[liBgeHmalu» i nocTaBnse 3a
KOHTPaKTOM 3 iTanincbkoto komnaHieto AVIO. [1o CcbOrofHiWHboro
[HsA 6yno npoBefeHo 19 nyckiB pakeTu-HociA «BEMA».

KaHnapa: Pa3om i3 kKaHagcbkum naptHepom Maritime Launch
Services [N «Kb «liBgeHHe» po3pobnse HOBUN
PaKeTHO-KOCMIUHMIA KommieKe «LInknoH-4M» 3 pakeTol-HOCIEM
cepefiHbOro Knacy, AKy NycKaTMmyTb 3 KOCMOLPOMY B MPOBIHLT
Hoga LoTtnaHgia, KaHaga. PakeTa-Hocin «LlnknoH-4M» € TeXHIUHO
[IOBEPLIEHNM Ta EKOHOMIYHO ePEKTMBHUM PillEHHAM A1
3POCTaloYOI Hillli PUHKY NOCAYT CYyNyTHNUKOBOrO 3B'A3KY,

Lo 3abe3neyvytoTb YrpynoBaHHA CYyNnyTHUKIB Ha HU3bKNX
HaBKOJ1I03eMHMX OpbiTax.

MNisaeHHa Kopes: [N «Kb «[iBaeHHe» Hapa€e 3HauHMIM obcar
iHXeHepHMX NOCNYT KOPeNCbKM NapTHepaMm y ranysi
PO3p06EHHA KOCMIYHMX TEXHOSOTIN.

IcHye 6araTo iHwwx ranysen, y Aknux AN «Kb «[iBaeHHe» TicHO
npautoe 3i CBOIMU Mi>KHapOAHUMUY NMapTHepPamMu AnA OCBOEHHA
KOCMOCY B MUPHUX LLiNAX.

YUZHNOYE
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The Cyclone launch vehicles have been
recognized as the most reliable
launch vehicles in the world
PakeTtu-Hocii cimeiicTBa «Linknon»
BIAOMI AK HAVHAAINHILLI
KOCMIYHI HOCIl'Y CBITI

Cyclone family

PakeTu-Hocil cimencta «Linknon»

The maiden flight of a two-stage Cyclone-2 launch vehicle took place in 1967. 106 launches have
been performed in total, all of them successful. The earlier Cyclone versions, Cyclone-2 and
Cyclone-3, demonstrated 98% reliability in more than 220 launches.

New environmentally friendly Cyclone versions are developed for a reliable, accurate and
cost-effective access to space. New Cyclone vehicles use state-of-the art space technologies and
solutions to launch single or cluster missions.

Mepwwuin nyck pocTtyneHeBoi PH Cyclone-2 Bigbysca y 1967 p., ycboro 6yno 3giicHeHo
106 nyckiB i BCi — ycniwHi. PaHHi Mogeni cimeincTBa «LnknoH-2» i «LInknoH-3» 3a KinbKocTi GinbLue
220 nyckiB MatoTb NiaTBepAXKeHU KoedilieHT HaginHocTi 0,98.

Po3pobnstoTe psg HoBMX Mogenei moHobnokoBux PH Cyclone, siki peanisyioTb KoHLenLiio
BMCOKOHAZiHOIO, TOYHOTO i HEAOPOroro 3amycky B KOCMOC ofHoro abo rpynu KA pi3Horo
NPV3HAYEeHHA Ha HOBOMY CYYaCHOMY PiBHi PaKeTHO-KOCMIYHMX TEXHOJOrIiN i3 3aCTOCYBaHHAM
€KOJIOTYHO YMCTUX KOMIMOHEHTIB NaninBa Ha OCHOBHUX CTYMEHSAX.

Cyclone-1K, Cyclone-1(, PakeTu-Hocii

Cyclone-1M launch vehicles

These small-lift launch vehicles are designed
to deliver spacecraft into low and medium
Earth orbits. Stage | of these launch vehicles

features a single LOX/kerosene RD870 engine.

For optimum deployment of spacecraft
constellations, the upper stage is equipped
with a multiple-burn propulsion system.
Some launch vehicle components are made
of composite materials. The stage diameter
is 2 to 2.5 m. The payload capability

is 300 to 1450 kg.

(yclone-1K, Cyclone-1C, Cyclone-1M

Jlerki pakeTn-HOCIT MpM3HayYeHo ANA 3anycKy
KA Ha HM3bKi Ta cepefiHi HaBKONO3eMHi opObiTu.
Ha ix nepLuomy cTyneHi yctTaHOBIEHO
OQVHWYHWIA KUCHEeBO-racoBuin AsmryH RD870.
[na 3abe3neyeHHsA ONTMMabHOTO BYBeAEHHSA
yrpynoBaHb KA BepxHi CTyrneHi ocHalleHo
pYyLWiHMMM ycTaHOBKaMU GaraTopa3oBoro
YBiMKHeHHA. KoHcTpyKLito PH yacTkoBo
BMKOHAHO 3 KOMMNO3ULiMHMX MaTepiani..
HiameTp cTyneHis — 2-2,25 m. Maca Kop1cHoro
HaBaHTaXeHHs, Wo BnBoaAaTb — 300-1450 Kr.



SPACE LAUNCH VEHICLES

Cyclone-23(, Cyclone-23K
launch vehicles

These small-lift launch vehicles are designed
to deliver spacecraft into low and medium
Earth orbits. Stage 1 of these vehicles features
two LOX/kerosene RD870 engines. Composite
materials are widely applied in the launch
vehicle structure. The stage diameter is 3 m.
The payload capability is 500 to 3000 kg.

Cyclone-4M, Cyclone-5
launch vehicles

These medium-lift launch vehicles are
designed to deliver spacecraft to a wide range
of Earth orbits, including geostationary
transfer orbits and escape trajectories.

Stage | features four LOX/kerosene RD870
engines. The stage diameter is 3.9 meter.

The payload capability to LEO and MEO is 1000
to 7500 kg, with up to 2400 kg to GTO. Nova
Scotia, Canada, is the primary location for

the Cyclone-4M launch site. The Cyclone-5
launch vehicle is based on the engineering
groundwork done for the Cyclone-4M

launch vehicle.

Paketu-Hocil
(yclone-23C, Cyclone-23K

Jlerki pakeTu-HOCii Np13HayYeHo Ana 3anycky
KA Ha HU13bKi Ta cepeiHi HABKONO3eMHi
op6iTK. Ha nepLumnx cTyneHAx ycTaHOB/IEHO
no [iBa KUCHeBO-racosi AsuryHu RD870.

Y cknapi BepxHix CTyneHiB BAKOPUCTAHO
PYLWiliHi ycTaHOBKM 6araTopa3oBOro 3anycky.
Y KOHCTpYKLUiT PH WwWnpoko 3actocoByoTb
KOMMO3WLiHI MaTepianu.

HiameTp cTyneHis - 3 M. Maca KopucHoro
HaBaHTaXXeHHA, Wo BmBoaATb — 500-3 000 Kr.

PakeTn-Hocii
(yclone-4M, Cyclone-5

PakeTn-Hocii cepeHbOro Knacy npu3HayeHo
anA 3anycky KAy wuimpokomy AianasoHi
HaBKOJI03EMHUX OPOIT, BKNIOYaloUn nepexiaHi
[0 reocTauioHapHOI | BiANiTHI TpaeKTOPII.

Ha nepLumx cTyneHaAX yCTaHOBEHO MO
4yoTnpW KNcHeBo-racosi AsuryHn RD870.
HiameTp cTyneHis - 3,9 M. Maca KopucHoro
HaBaHTaXXEHHS, L0 BUBOAATb HA HU3bKI i
cepepHi HaBKono3eMHi opbiTn —

1 000 - 7 500 Kr, Ha nepexigHy

[0 reoctauioHapHoi — go 2 400 Kr.

OcHoBHWIN BapiaHT 6a3yBaHHA

PH Cyclone-4M - Hoga LLlotnaHgis (KaHaga).
Pakety-Hociin Cyclone-5 po3pobnsaioTb

Ha OCHOBI NPOEKTHMX HanpaLoBaHb,
ofeprKaHuxX Nnig yac po3pobsieHHA

PH Cyclone-4M.




db YUZHNOYE

Mayak family

PakeTun-Hocii cimeinctBa «Masak»

Mayak family features:

COST-EFFECTIVE

ENVIRONMENTALLY FRIENDLY

HIGHLY RELIABLE

HERITAGE DESIGN SOLUTIONS AND TECHNOLOGIES

The Mayak launch vehicle family features environmentally friendly modular vehicles. This
modulatory allows creating a family of vehicles with different payload capabilities. The main
stages use kerosene and liquid oxygen as propellants.

Paketn-Hocii «Mask» — CiMENCTBO eKONIOMYHO YMUCTMX HOCIIB, BMKOHAHWX 3a MOAYNbHUM
npuHUmnom. [MprHUMN MomynbHOCTI Jo3BonA€e nobyayBaTy PAQ PaKeT-HOCIB 3 pi3HUMMK
MOK/IMBOCTAMU LOAO BMBEAEHHA KOPUCHOMO HaBaHTaXXeHHA Ha opbiTy. Ha OCHOBHUMX CTyneHAX

ba3oBuMI NpUHLMNAMK, 3aKnaaeHMN Y Po3po6neHHs
PH cimeiictBa «Mask», €

+ €KOHOMiYHa eeKTMBHICTD;

- eKonoriuHa 6e3neka;

o BUCOKA HaAiNHICTb;

« KOHCTPYKTUBHO-TEXHOMOTIYHA HACTYMHICTb.

paKkeT-HOCIiIB 3aCTOCOBaHO NaVBHY Napy «rac — PiAKNA KNCEHb».

Mayak-L3.0, Mayak-H3.0
based on a common 3-m-dia.
stage block

Small-lift and heavy-lift launch vehicles.
Stages 1 and 2 feature one RD815 and one
RD835 engine, respectively. Heavier
versions, Mayak-H3.0 have two additional
strap-on boosters that are Stage | blocks.
The launch vehicle configuration may
include either a Krechet ampulized upper
stage or an upper stage based on Stage 2 of
the Cyclone-4M.

The payload fairings are 3 and 4.2 meter

in diameter. The payload capability

is 1400 to 4500 kg for vehicles with serial
stages and up to 16000 kg for vehicles
with parallel stages.

Paketu-Hocii Ha 6a3i
YHipiKoBaHOro pakeTHoro 6510ka
AiameTpom 3 m

Mayak-L3.0, Mayak-H3.0

PakeTn-Hocii nerkoro i Ba»kKoro knacis. bnok
MepLUOro CTyneHA OCHaLLEHO OQHNM
asuryHom RD815, 610K Apyroro cTyneHs —
ogHum aBuryHom RD835.

binbw Baxki mogeni PH Mayak-H3.0
[00aTKOBO KOMMJIEKTYIOTb IBOMA
NprCKopoBaYamMu, Lo ABAAIOTb COH6010 6110KM
nepLioro cTyneHs. PakeTu-Hocii Moxe 6yTu
OCHALLEHO amMyNi30BaHUM PO3TiHHM 6/10KOM
«KpeueTt» abo po3riHHMM 6JIOKOM Ha 6a3i
apyroro ctyneHsa PH Cyclone-4M.

Y cKnagi pakeT-HOCITB MOXe OyTV BUKOPUCTAHO
06TiUHVKNM diameTpoM 3 14,2 M. Maca
KOPVICHOTO HaBaHTa»KeHHA MOHOOJIOKOBMX
pakeT-HociiB — 1 400-4 500 kr, PH nakeTHOI
cxemu — ao 16 000 Kr.
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Mayak-M3.9, Mayak-SH3,
Mayak-SH5, Mayak-SH7

based on a common 3.9-m-dia.
stage block

Heavy- and super heavy-lift launch vehicles.
Stage 1 features three RD815 engines, and
Stage 2, one RD872 engine. The launch
vehicle configuration may include an upper
stage based on Stage 2 of Cyclone-4M.

Monoblock Mayak-M3.9 launch vehicle

is the baseline version.

The launch vehicles can be equipped with
payload fairings of 4.2, 5.4,and 6.2 m

in diameter. The payload capability

is 3 to 18 tons for monoblock configuration
and up to 133 tons for those with strap-on
booster configuration.

PakeTu-Hocii Ha 6a3i
YHipikoBaHOro paketHoro 6noka
piametpom 3,9 m

Mayak-M3.9, Mayak-SH3,
Mayak-SH5, Mayak-SH7

PakeTun-HoCii Ba’>KKOro i HaiBa»KKoro Knacis.
Bbrnok neporo cTyneHa ocHalleHo TpboMa
asuryHamu RD815, 650K fpyroro cTyneHs —
ogHum asrryHom RD872. PakeTu-Hocii moxe
6y TV OCHaLLEHO PO3TiHHUM GI0KOM,
CTBOPIOBaHMM Ha 6asi Apyroro cTyneHs

PH Cyclone-4M.

MoHob6nokoBa pakeTa-Hocin Mayak-M3.9

€ 6a30Bot0. Y cKknagi pakeT-HoCiiB Moxe 6yTu
BUKOPUCTAHO OBTIYHNKM

fiameTtpom 4,2, 5,4, 6,2 m. Maca KoprcHoro
HaBaHTaXXeHHA MOHOO/TOKOBOI
pakeTn-Hocia — 3—-18 T, PH nakeTHOI

cxemn —ao 133 1.

Payload Maca kopucHoro
mass, tons | BaHTaXy, T
LEO (Hdirc=200km, 18 59 93 = (133) : HH0 (Hkon=200 km,
i=18.2°) % i=18.2°)
-
1
baseline " baseline 1 .baseline < baseline
version version version = version
+ + +
s 2 boosters _.4boosters |- = & 6 boosters
Number A Kinbkictb
of boosters (I W] & 4 OE® 6 PO3TiHHYX 6MOKiB
o
Maximum MakcumanbHa
launch - 550 1450 2341 3235 (TapTOBa

mass, tons Mac, T




ENGINES AND

PROPULSION SYSTEMS

ABUT'YHU | PYLLIAHI
YCTAHOBKUA

Engine with the best

performancein its class
[IBUryH Ma€ HalikpaLLli y CBOEMY Knaci
€HeproMacoBi xapakTepucTUK.

Most of Yuzhnoye's launch vehicles and spacecraft feature
propulsion systems designed in-house.

Yuzhnoye has developed:

« 11 types of main liquid-propellant engines

with 250 to 48000 kgf thrust

« 6 types of steering liquid-propellant engines

with 5000 to 29000 kgf thrust

« 16 types of spacecraft liquid-propellant, gas-jet, and electric-jet
propulsion systems with 0.005 to 10 kgf thrust

« 11 types of main solid rocket motors

with 150000 to 300000 kgf thrust

« Over 100 types of special-purpose solid rocket motors

and gas generators

» 8 types of hydraulic power supplies for power control units.

Y pakeTax i KocmiuHuX anapatax Kb «lliBaeHHe» B OCHOBHOMY
3aCTOCOBYBaJIN PAKETHI ABUTYHW BACHOIrO PO3pOobIeHHs.
Po3pobneHo:

+ 11 TMNiB MapLIOBUX PiANHHNX pakeTHUX ABUryHiB (PPL)
TAroto Big 250 go 48000 Krg;

« 6 TYNiB pynboBux PP Taroto Big 5000 go 29000 Krc;

+ 16 TMNiB PIQUHHIX, FA30PEAKTUBHUX | €IeKTPOPEAKTUBHNX
PYLWINHWX YCTaHOBOK KOCMiYHMX anapartis TAroto Big, 0,005

no 10 Krg;

+ 11 TMNiB MapLUOBMX ABUIYHIB Ha TBEPAOMY ManvBi TArow Bif
150000 go 300000 Krc;

« 6inbLue Hix< 100 TMNiB TBEPAOMANNBHVX ABUTYHIB
cnevianbHOro Npu3HavYeHHA, akyMynAaToOpPiB TUCKY

i rasoreHepaTopiB;

+ 8 TVINiB eHeproyCcTaHOBOK A1 >KNBNEHHA PY/IbOBUX
arperariB rigpaB/iyHO eHepriElo.
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_Liquid-propellant engines

ENGINES AND PROPULSION SYSTEMS

OBUTYHW | PYLLINHI YCTAHOBKW

PianHHI pakeTHi ABUTYHN

With a wide range of thrust variation, multiple-burn capability, and different propellant feed systems,
Yuzhnoye's liquid-propellant engines can be used for various applications. A line of advanced
liquid-propellant engines with 40 kgf to 500 tf thrust is currently under development.

PigvHHi pakeTHi auryHn Kb «[liBoeHHe» — Le ABUIYHU Pi3HOrO MpU3HAYeHHs 3 perynbOoBaHO Y LUMPOKMX
Me»Kax TArok, MOXK/IUBICTIO 6araTopa3oBOro YBIMKHEHHA | Pi3HUMK c1ucTemMamiy nofadi nanviea. Ha uen vac
po3pobnaAtTb NiHINKy cyyacHyx PP 3 Taroto Big 40 krc fo 500 Tc.

Hypergolic liquid-propellant engines
PiZMHHI pakeTHi JBUTYHM Ha CAMO3aNMUCTUX KOMMOHEHTaX NannBa

RD843

This single-chamber, fixed-thrust engine with

a pressure-fed supply system provides two-axis
flight control for upper stages with a multiple-burn
capability. A similar engine is in serial production.

RD861K

The five-burn open-cycle engine with
a turbopump feed system and generator gas
injected into the supersonic part of the nozzle.

RD860, RD860L, RD860M

Multicycle multiple-burn engines with

a pneumatic pump propellant-feed system,
producing thrust of 500 to 1500 kgf. The engines
are designed for upper stages, space tugs, and
lunar take-off and landing modules. The engines
are based on the proven technology of DU802
propulsion system.

7900

RD843 kgf

[BUrYH 3 BUTNCKYBasIbHOK CUCTEMOIO Nnogadi
KOMMOHEHTIB Nanuea, 0AHOKaMepPHNI,
OLIHOPEXMMHUI, 3abe3neuye KepyBaHHA NONIbOTOM
BEpPXHix cTyneHiB PH gBoma KaHanamu ctabinizavii
nif yac 6aratopa3oByxX YBIMKHEHb Y MOJbOTI.
AHanor gBuryHa BUrotoBnAloTb CEPIHO.

RD861K

RD861K

[BUryH n'ATMpa3oBOro yBiMKHEHHS, 3
Typ6OHaCOCHOI CMCTEMOIO NoAaYi, BUKOHaHO 3a
cxemoto 6e3 JonantoBaHHA reHepaToOPHOro rasy, i3
BAYBaHHAM reHepaTopHOro rasy y Hafi3ByKoBy
YacTUHy corna.

RD860, RD860L, RD86OM

[BrryHu 6aratopexxmmti, 6aratopasoBoro
YBIMKHEHHS, 3 MTHEBMOHACOCHOI CUCTEMOIO nofaui
KOMMOHEHTIB NanuBa, Taroto Big 500 no 1500 Krc.
lNpur3HayeHo ANA BEPXHIX CTYMNEHIB paKkeT,
KOCMiYHMX BYKCUPIB i MiCAUHUX 3NiTHO-NOCAAKOBMX
mMoZynis. [IBUryHv po3pobnstoTb Ha 6asi
BiANpaLboBaHux TexHonorin DU802.

RD860L
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Cryogenic liquid-propellant engines
PiaMHHI pakeTHi ABUrYHI HA KPiOreHHNX KOMMOHeHTax najusa

Following today’s global trends, Yuzhnoye develops environmentally friendly liquid-propellant engines
burning liquid oxygen and kerosene. Most of the engines use an oxidizer-rich staged combustion cycle.

Hotpymytouncb  cydacHux cBiToBMX TeHAeHuin, Kb «lliBaeHHe» po3pobnae pigvHHI  ABUrYHW, AKi
BMKOPWCTOBYIOTb €KOMIOTYHO YNCTi KOMMOHEHTM NanvBa — PidKnn KUCeHb i rac. [1na JOCArHeHHA MakCUMarnbHOI
MUTOMOI TAMM Y GiNbLUOCTI ABUIYHIB BUKOPUCTOBYIOTb 3aMKHEHY CXeMy 3 JOMastoBaHHAM OKMCHIOBaNIbHOTO

RD809K

reHepaTopHOro rasy.

RD846V

This engine featuring an electric pump propellant
feed system is designed to produce thrust and
steer upper stages. The engine is manufactured
with maximum use of additive technologies.

RD805, RD809M, RD809K

These engines are designed to produce thrust
and steer upper stages. The engines are based
on assemblies and parts of the mass-produced
RD-8 liquid-propellant engine. The engines
produce thrust of 2 to 10 tf.

RD835, RD835T

The 50 tf main engines are designed for upper
stages of small-lift and medium-lift launch

vehicles. The same engines with smaller nozzle
expansion ratio can be used in the first stages.

RD846V

[IBUryH 3 eneKTpOHaCOCHOI0 CUCTEeMOtO nofadi
KOMMOoHeHTiB nanusa. [Mpr3HaveHo anAa
CTBOPEHHA TAMM | KepyBanbHMX 3yCWb Nif Yac
NonboTy BepXHix cTyneHis PH. Burotoenaiotb
i3 MaKCMMasnbHUM BUKOPUCTAHHAM aAUTUBHNX
TEXHONOTIN.

RD805, RD809M, RD80IK

[BWryHN Npri3HaYeHo ANA CTBOPEHHA TATU

i KepyBanbHUX 3yCWb Mif Yac NonboTy BEPXHiX
cTyneHiB PH, po3pobneHo Ha 6a3i By3nis

i arperartis cepiniHoro PP RD8. iBuryHu Taroto
Big 2 oo 10 Tc.

RD835, RD835T

Mapuosi gBuryHu Taroto 50 TC npr3HayeHi ana
BepXHix cTyneHiB PH nerkoro i cepegHboro knacis.
YHidikauia uix 4BUryHiB [O3BONAE
BMKOPUCTOBYBATH iX 3 MEHLLM PO3LNPEHHAM
consa Ha nepLumx ctyneHax PH.
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RD870

The main engine for the first stage of a small-lift
launch vehicle. The engine ensures pitch and yaw
thrust vector control by gimballing in two
orthogonal planes.

RD872

A version of the RD870 engine with a larger nozzle
expansion ratio, designed for upper stages

of a medium-lift launch vehicle. The engine allows
throttling capability to 50% of the nominal thrust.

RD815

The single-burn main engine for a launch vehicle
first stage. The engine is single-chamber, dual-
mode, with a turbopump propellant feed system.

RD880.2, RD880.3, RD882

The multi-chamber main engines consisting

of RD815 engine blocks produce 500 to 1000 tf
of thrust. The engines are designed for the first
stages of medium- and heavy-lift launch vehicles.

RD870

MapLuioBun BUryH Ana neplumnx CTyneHis pakeT
nerkoro Knacy. [1BuryH 3abesrneuye KepyBaHHs
BEKTOPOM TArM KaHanaMu TaHra)ka Ta pUCKaHHA
yepes XUTaHHA ABUTYHa Y ABOX B3aEMHO
nepneHAnKYNAPHMX MIOLWMHAX.

RD872

Mopwndikauis RD870 3 6inbluyM pO3LIMPEHHAM
cona Ana BUKOPUCTAHHA Y CKNagi BepXHiX
cTyneHiB PH cepeaHboro knacy. Y KoHCTpyKuil
[BUryHa nepenbayeHo MOXIUBICTb
3ab6e3neyeHHs gpocentioBaHHA TArM 1o 50%
HOMIHaJIbHOI.

RD815

MapLiosui ABUrYH nepLuvx cTyneHis PH.
OpHoKamepHWI, [BOPEXNMHIUI, O[HOPA30BOro
YBIMKHEHHS, 3 TYp6OHaCOCHOI0 CUCTEMOLO NMoAavi
KOMMOHEHTIB Nanusa.

RD880.2, RD880.3, RD882

baratokamepHi mapLuoBi ABUryHu TAroto Big 500
[0 1000 T¢, AKi CKNagaoTbCA 3 PYLLIHNX 6N10KiB
RD815. [Mpm3HaueHOo anA nepwmx cTyneHis

PH cepepHboOro i BaKkoro kKnacis.




01) YUZHNOYE

Solid rocket motors

PakeTHi ABUryHI Ha TBEpLOMY Nanusi

Yuzhnoye has developed many solid rocket motors such as main, steering, small-sized rocket motors,

as well as gas generators and cartridge pressure accumulators. New modifications of these motors are
under development.

Y Kb «[liBaeHHe» Oyno po3pobrnieHO psAf pakeTHUX TBepponanvBHUX AsuryHis (POTI): mMapluoBwux,
KepyBasibHUX, ManorabapuTHNX, a TaKoX MOPOXOBI aKyMynATOpPM TUCKY i rasoreHepaTtopu. Ha uewn yac
BVIKOHYIOTb PO6OTU 3i CTBOPEHHA HOBMX MOJESEN TakMX ABUTYHIB.

Special-purpose solid rocket motors
PakeTHi TBepAONanuBHi ABUrYHU CnewiaibHOro NPU3HAYEHHA

IMnynbcHMA CrapToBO- PATM ranbmyBaHHA POTM po3BeneHHA
KepyBanbHui POT po3riHHun PAOTM CTyneHiB KOCMiUHMX 06’eKTIB
Pulsed control SRM Solid-propellant booster Stage braking SRM Spacecraft deployment SRM

POTM BigBeaeHHs CTapTOBUI MOPOXOBHUIA POTM kepyBaHHs PATI m'sKoi nocaakw
06TiUHMKa aKyMynATOp TUCKY 3a KpEHOM METEOPOSIOriYHOI pakeTy
Payload fairing Starting solid-propellant Roll control motor Sounding rocket

separation SRM gas generator soft landing motor
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OBUTYHW | PYLLINHI YCTAHOBKW

~Jet thrusters
* PeakTuBHi PYLLiiHi YCTAHOBKI Manol TAru

* Gas-jet propulsion [a30peakTUBHI

systems

In total, 10 types of gas-jet propulsion systems
were developed, with failure-free performance
proven by operation in about 100 spacecraft.

* Ammonia jet propulsion
systems

Ammonia jet propulsion systems are designed
to damp initial spacecraft post-separation
disturbances and provide spacecraft attitude
control and orbit correction.

* Electric jet propulsion
systems

Hall-engine-based electric jet propulsion
systems are designed for spacecraft orbit
stabilization and correction, and for orbital
transfer.

* Liquid propellant
thruster

Hypergolic liquid-propellant thrusters are used
for producing thrust by exhaust through a
supersonic nozzle.

PYLLIAHI YCTaHOBKMN

3aranom po3pobneHo 10 Bugis
rasopeakTVBHUX PYLUINHNX YCTAHOBOK,
6e3BiAMOBHY POOOTY AKMX NiATBEPOMKEHO
X ekcrinyataui€to y cknagi 6am3bKo

100 KOCMiYHKMX anaparis.

AMiQIfOBi
PYLLIiAHI YCTaHOBKMN

AMiaKoBI pyLLiMHI YCTAHOBKM MPW3HAYeHOo AnA
raciHHA NOYaTKOBMX 36ypPeHb KOCMIYHIMX
anapartiB NicnA BifOKPeMEeHHA Bif, pakeTu,

X MPOCTOPOBOI OpieHTALi, KopeKLii opbiTn KA.

EnexTpopeakTusHi
PYLLiNHI YCTaHOBKM

EnekTpopeakTVBHI pyLUiliHi yCTAaHOBKU Ha 6a3i
XONNOBCbKMX ABUTYHIB NPU3HAYeHO AiA
3abe3neyeHHs cTabiniauii, kopekuii op6iTy

i MbXop6iTanbHKX nepenboTis KA.

Pip,l/ll-.I.Hi PEAKTUBHI LBUTYHU
Manol Taru

PiovHHI peakTnBHI ABUryHW Ha
CaMO3aMMNCTNX KOMMOHEHTax nanunaa
NPU3HaYeHo ANA CTBOPEHHA TATOBMUX 3yCUIb
nif Yac BUTIKaHHA NPOJYKTIB 3rOPAHHA
KOMMOHEHTIB NasnBa Kpi3b HaA3ByKOBE COMJIO.




SPACECRAFT

KOCMIYHI
ANAPATU

The spacecraft developed today under the National Space
Program of Ukraine and international space projects provide Earth
remote sensing, communications, scientific research and disaster
monitoring, including on a global scale. Yuzhnoye put into service
a spacecraft assembly and electrical test facility to enable a full
cycle of in-house development, manufacture, and tests

of state-of-the-art spacecraft.

Observation

005-m
resolution
CNoCTepPE , Ha uen yac y pamkax HauioHanbHOI KOCMiuHOI nporpamm YKpaiHu
3 PO3. ” i Mi>XXHAapPOOHMX KOCMIYHUX MPOEKTIB CTBOPIOOTb KOCMIYHI anapatw,
:§ npu3HaYeHi AN1A AUCTaHUINHOIO 30HAYBaHHA 3eMli | 3abe3neyeHHs
\\\Q 3B'A3KY, NPOBEeAEHHA HayKOBUX AOCIAKEHD | KOHTPOIIO KPU30BMX
S : cuTyauin, y Tomy ymchi i rmobanbHoro macwitaoy. Y Kb «liBgeHHe»
BBE[EHO B eKCruyaTaLito LieX CKMafaHHA N eneKTPUYHMX
BMMNPOOYBaHb KOCMIYHVIX anapariB, Lo 3a6e3neynsio CTBOPEHHS
Ha NiANPUEMCTBI 3aMKHEHOTO LIKITY PO3PO6JIEHHS, BUTOTOBIEHHS
Ta BUNPOOYBaHb KOCMIYHMX anaparTiB, AKi BiANOBiAalOTb CyyacHOMY
CBITOBOMY PiBHIO.
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SPACECRAFT

_Earth remote sensing satellites

KocMmiyHi anapatit AUCTaHLINHOTO 30HAYBaHHA 3emi

Earth observation satellite systems are rapidly evolving and upgrading, with satellite imaging equipment
resolution and imagery detail enhancing continuously. Yuzhnoye develops instruments with
medium- to super-high resolution, which provide cost-effective solutions for all the existing applications.

Ha ueli yac aKTVBHO PO3BMBAOTbCA N YAOCKOHAMOKTLCA KOCMIYHI 3acobU CrocTepeXkeHHa 3emii.
Big3HaueHo CTiKy TeHAeHUilo NigBULWEHHA PO3AiNbHOI 34aTHOCTI 3HIMaNbHOI anapaTypu CynyTHUKIB i

JEeTanbHOCTI OfepP’KyBaHUX 306pakeHb.

Po3pobkn Kb «[iBoeHHe» 3abe3neuytoTb ycClo MiHINKY po3difieHb — Bifl cepefHboOro AO HAABUCOKOTO,
3abe3neuyroun eKOHOMIYHY eDEKTUBHICTb BUPILLIEHHS YCiX BUAIB HAasBHYMX 3aBHaHb.

» Sich-2-1
The satellite takes digital panchromatic and
multispectral images of the Earth’s surface and

sends the imagery to ground data processing
facilities.

» Sich-2M

The satellite takes high-resolution digital images
of the Earth'’s surface in the optical and infrared
band and sends the imagery to ground data
processing facilities.

« Sich-3-0
The satellite takes digital super-high-resolution
panchromatic and multispectral images
of the Earth’s surface and sends the imagery
to ground data processing facilities. The satellite
provides areal and vector imagery, as well
as stereo photography in a single orbit.

KA Sich-2-1

Mpr3HaueHo ana ofepkaHHA LdpoBMx
MaHXPOMaTUYHMX | BaratocnekTpanbHUX
3006pakeHb 3eMHOI MOBEPXHI 1 nepenadi
ofepxaHux 306pakeHb Ha3eMHOMY
iHbopmaLiiHoMy KoMMneKcy.

KA Sich-2M

Mpr3HayeHo ana ogepkaHHA LMdPoBUX
300parkeHb MNOBEPXHi 3eMJli BUCOKOTO PO3AiNIEHHS
B ONTMYHOMY 11 iHPpavepBOHOMY Aiarna3oHax
eneKTPOMarHiTHOro cnekTpa Ta nepefaui
ofepKaHrx 306paxeHb Ha3eMHOMY
iHbopmaLiiHoOMy KOMMNeKCy.

KA Sich-3-0

Mpu3HayeHo ansa ogepaHHA LMGPOBUX
MaHXPOMATUYHMX | BaraToCnekTpanbHUX
300pakeHb 3eMHOT MOBEPXHi 3 HaZ3BYKOBVM
PO3AiNeHHsAM Ta Nepeaadi ooepKaHnx 300paxkeHb
Ha3eMHoMy iHGOPMaLiIIHOMY KOMMEKCY.
CynyTHUK 3a6e3neyye MOXMBICTb MPOBELEHHS
MSIOLLOBOI | BEKTOPHOI 3IOMOK, a TaKOX
CTEPEO3NOMKM Ha OLHOMY BUTKY OpbiTu.

KOCMIYHI ATTAPATU

Observation with
8-m

resolution

crocTepexeHHs
3 pO3AineHHAM 8 M

Sich-2-1

Sich-2M

Observation with

2.5-m

resolution

CNOCTepPEXKEHHS
3 PO3AineHHAM 2,5 m
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MicroSat-M

“Yuzhsat-1

Research satellites

KocmiuHi dapaT HayKOBOIo NPU3HA4Y€HHA

As a scientific and research organization, Yuzhnoye pursues a traditional activity, which is
development of spacecraft for fundamental atmospheric research.

OpgHVM 3 TpaanuinHux Hanpamis gianbHocTi Kb «lliBaeHHe» AK HayKOBO-AOCAIAHOI OpraHisauii €
CTBOPEHHSA KOCMIYHKX anapaTiB Ana pyHaameHTanbHUX JOCHigKeHb aTmochepu.

MicroSat-M

The satellite monitors dynamic processes in
the Earth’s ionosphere and supports in-space
technology experiments.

YuzhSat-1

The satellite performs global monitoring

of the physical properties, spatial and temporal
distribution of aerosols in the Earth's
atmosphere and analyzes the effect of these
aerosols on the Earth-radiation budget and
climate change.

The spacecraft is built on an inexpensive
microsatellite platform. The modular design

of the platform allows tailoring it to different
payloads.

KA MicroSat-M

MNpwr3HayeHo anA 30iNCHEHHA CNOCTEPEXXEHHA
3a AMHaMiYHMK NpoLuecamu B ioHocdepi 3emni,
a TaKOX ANA NPoBeAeHHA TEXHOMOTYHNX
€KCMepPrIMEHTIB B YMOBAX KOCMiYHOIO MPOCTopy.

KA YuzhSat-1

Mpwr3HayeHo AnA rnobanbHOro MOHITOPUHTY
di3NYHMX XapaKTEPUCTUK, MPOCTOPOBOrO

i yacoBOro po3nopinis aepo3onis B aTMocoepi
3emni, oLiHIOBaHHSA X BNAVBY Ha pagialiiHnn
6anaHc i KNiMaTUYHi 3MiHW.

CTBOPIOIOTb HAa OCHOBI MaNIOGIOAXKETHOI
MiKpOCynyTHMKOBOI niatdopmu. MpuHLUmMn
MOAYNbHOCTI, BUKOPUCTaHWI Nif YaC CTBOPEHHA
nnatopmu, 4O3BOISE NIErkKo aaanTyBaTh ii nig,
Pi3Hi KOPUCHI HaBaHTaKeHHH.
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Communications satellites

KocmiuHi anapatu 38'A3Ky

Lybid-2 KA Lybid-2

The satellite is designed to provide Mpr3HayeHo anA HagaHHA nocnyr GikcoBaHOro
communication services (including 3B'A3KY (BK/OYAOUM BUCOKOLLBUAKICHI
high-speed telecommunication channels, TeNleKOMyHIKaLilHi KaHanu, Mepexi nepepaui
VSAT data networks, Internet ), television LaHux VSAT, goctyn o IHTepHeTy), nocnyr
broadcasting services (including video and TeNnemoBJIeHHs (BKoYaloun Bigeo- i

audio broadcasting and signal distribution, aynioMOBJIeHHs i po3Mnogin curHany,
particularly DTH), and multimedia services 3okpema DTH), nocnyru mynstimepia
(including HDTV). (Bkntoyvatoum HDTV).
Nanosatellites

Green propulsion system
HaHOC)/I'IyTHI/IKI/I PywiiiHa ycTaHoBKa

Ha «3eN1eHOMY» NaJInBl
The world practice of space innovations is currently focused on the development of CubeSat
satellites and pods for launching CubeSats of different sizes. The GS-1 nanosatellite designed
by Yuzhnoye on its own initiative will test a thruster system burning a low-toxic, “green’,
monopropellant in space.

MuTaHHA cTBOPEHHA cynyTHUKIB TUny CubeSat i KoHTelHepiB Ana 3anycky cynyTHukis CubeSat
pi3HNX POpPMaTIB € aKTyaslbHMU Y CBITOBI MPaKTULi KOCMIYHUX iHHOBALil.

HanocynyTHuK GS 1, wo cteoptoe Kb «[liBaeHHe» B iHiLiaTuBHOMY NOPAAKY, MPU3HAaYeHO ANA
BiANpaLoBaHHA B yMOBaxX KOCMIYHOIrO NPOCTOPY PYLUiMHOI YCTaHOBKM Masol TATU Ha
MasIoOTOKCMYHOMY «3€N1€HOMY» MOHOMAsMBI.
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Design and analytical support
Po3paxyHKoBO-TeopeTiuHi poboTu

Tried-and-true in-house software and procedures allow determining aerodynamic, gas-dynamic, and
fluid-dynamic properties, analyzing structural strength and thermal behavior of complex engineering
systems, simulating flight trajectories, and developing the optimum mission designs.

BionpauboBaHe i nepeBipeHe NporpaMHo-MeToAnYHe 3abe3neyeHHs J03BOJISIE BU3HAYATU aepo-, rigpo- Ta
rasoAvHamiyHi xapakTeprCTUKM, PO3PaxOBYBaTV MILIHICTb CKNAAHUX TEXHIYHNX CUCTEM i TENJIOBI PEXMU iX
eKcryaTawii, MogentoBaTy TPAEKTOPIl NONboTiB | GOpMyBaT! ONTUMASbHI MOMbOTHI 3aBAaHHA NiTaNbHUX

anaparis.
Aerodynamic design and gas AepoanHamiyHi
dynamic analysis | FA30[JIHAMIYHI PO3paXyHKM
Determination, calculation, and numerical Bu3HaueHHs, po3paxyHOK Ta uncioBe MoaenioBaHHa  Yuzhnoyeisawinner of the 11th Annual ANSYS Hall of Fame Competition 2020,
simulation of aerodynamic and gas-dynamic aepo-, i ra30AMHAMIUHIIX XapPaKTEPUCTVIK. thanks to simulation results obtained during the development

characteristics. of the Cyclone-4M space launch vehicle and launch pad.

Kb «MiaeHHe» ygiiwno B 3an cnasu ANSYS, Inc. (ANSYS Hall of Fame)
FIUld dynamics analysis ri,LI,pOp,I/IHaMiLIHi p03anYHKV| 3 pe3ynbTaTaMu MOAENIoBaHHS, OfePXKaH!MN Mif Yac NPOeKTyBaHHA

pakeTu-Hocisa Cyclone-4M Ta il CTapTOBOrO KOMMAEKCY.

Fluid dynamics analysis for low-pressure and Bri3HaueHHsA rigpoanHamMiuHuX XapaKTepucTuK
high-pressure hydraulic ducts, hydraulic heat HU3bKIMX | BUCOTHUX HaNipHWX rigpaBivyHNX TPAKTIB,
exchangers, stop valves, and other devices. rigpasniyHNX TenNO006MiHHIKIB, 3anipHOI Ta

perynoBasbHOI rigpasaiyHOl apMmaTypu TOLLO.

Thermal analysis Tennosi po3paxyHku

Solution of heat transfer, thermal protection, BupiweHHs npobnem TennoobmiHy, TEMN03axucTy,

thermal behavior and temperature control TEMNJIOBUX PEXKMMIB | CUCTEM TEPMOPETYIOBaHHA.

problems.

Strength analysis Po3paxyHKu Ha MiLHICTb

Development of analytical models, loads analysis, ~ ®opmyBaHHA po3paxyHKOBMX CXEM, BU3HAUEHHSA

strength analysis for complex structures. HaBaHTa)eHb, PO3pPaxXyHOK MiLLHOCTi CKNagHmX
TEXHIYHUX CUCTEM.

Ballistics banicTuuHe 3abe3neyeHHs

Flight path and orbit selection, design, and Bnbip, po3paxyHoK i onTrMmi3aLia TpaekTopil

optimization; launch vehicle performance NonboTy 1 0pO6ITK; BU3HAUEHHA EHEPreTUYHUX

analysis, selection of orbital constellation MoxknmBocTel PH; Bubip cxem nobyposu

configurations. opbitanbHKX yrpynosaHb KA.
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Development tests
EKcnepumeHTasnbHe BignpawoBaHHH

Ground development tests of rocket space technology systems and products of other industries are carried
out at Yuzhnoye Design Office test facilities.

The test facilities are a unique multifunctional complex comprised of special-purpose facilities and test
benches that support fire, hydrostatic, pneumatic, strength, and functional tests, and simulate various
environmental conditions. Tests are accompanied by optical and telemetry measurements and supported by
reference equipment.

HaszemHe ekcnepumeHTanbHe BignpauoBaHHA BUPOOIB PAKETHO-KOCMIYHOI TEXHIKM 1 iHWKX rany3emn
HapPOAHO-TOCNOAAPCHKOro KOMIMEKCY 3AIMCHIOITbL Ha eKcrepumeHTasbHin 6asi Kb «[liBgeHHe».

EkcnepumeHTanbHa 6a3a ABNA€ co6O YHiKanbHUA 6araTodyHKLIOHANbHUI KOMMNEKC, AKUA MICTUTb
cneuianbHi yCTaHOBKM Ta CTEHAW, LLO 3ab6e3neuytoTb MPOBEAEHHA BOrHEBUX, MHEBMOTiAPAaBAIYHNX, MiLIHICHUX
i pyHKUiOHanbHUX BUNPOOYBaHb, MOAENIOIOTb Pi3HI YMOBU HaBKOMMLWHLOIO cepedoBuLla. BunpobysaHHA
CYNpPOBOMKYIOTbCA OMNTUYHUMMK 11 TENIEMETPUYHMMU BUMIPIOBAaHHAMN Ta 3abe3neuyloTbCA eTasloHHUM

YCTaTKyBaHHSAM.

Fire tests

Tests are performed on jet engines (liquid and
solid-propellant), liquid-propellant jet systems,
rocket combustion chambers, turbopump
assemblies, pre-burners and burners.

Hydrostatic and pneumatic tests

Subsystem, assembly, and component level

tests by

- Water and gas

- Propellants

- Liquid and gaseous oxygen.

Investigation of liquid behavior in tanks exposed to
an impulse.

Tank leak tests.

BorHesi BunpobyBaHHs

MoxHa BunpoOyBaTtu: peakTVBHI ABUTYHU (PiAVHHI,
TBEPAOMNANVBHI), PiAVHHI peakTUBHI cucTeMm, Kamepu
3ropAHHA PAKETHUX ABUTYHIB, TYPOOHACOCHI
arperaTu, ra3oreHepaTopu, FOPiNiKK.

[lHeBMoOrigpaBniuHi BUNPOOYBaHHA

BrnpoObyBaHHs i nepesipKa arperatis, By3/iB i
cuctem:

« Ha BOfi i rasi;

+ Ha KOMIMOHEeHTax NanuBa;

« Ha pigKomy i ra3onofibHoOMy KUCHI.
HocnigKeHHs noBefiHKM PignHM B 6akax Mif vac
BMJIMBY iMMNYNbCY.

BrinpobyBaHHsA 6aKiB Ha repMeTUYHICTD.
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Electronic system tests

Antenna feeder device tests
Avionics tests.

Strength tests

The tested hardware can be subjected to static and
dynamic loading, with test parameters recorded
and processed.

Environmental tests

Environmental tests are performed to determine
performance capabilities, specifications, and
acceptable storage time of the products

in abnormal environment.

The tests include:

- Temperature, humidity, salt-spray tests

- Zero-gravity tests

«Vacuum tests

« Wind tunnel tests.

Material studies

Material studies are carried out to determine
properties of the materials in the structure of
the off-the-shelf products or technology samples.

BunpobyBaHHA eneKTPOHHIX CUCTEM

BrvnpobyBaHHA aHTeHHO-biAepHNX NPUCTPOIB
BrvnpobyBaHHA c1cTeM aBioHIKM

MiuHicHi BUnpobyBaHHs

Brvnpo6oByBaHi 06’€KTN MOXYTb NignsArati
CTaTUUYHOMY | AVHAMIYHOMY HaBaHTaMXeHHAM
3 peecTpalLli€to Ta Noganblumm 06pobieHHAM
napameTpis.

BunpobysanHs BnimBom
30BHILLHbOTO CepeoBMLLA

BrvnpoOyBaHHA 34iliCHIOI0OTb A4NA BU3HAUYEHHSA
npaue3faTHOCTi BUPOOIB, IX TEXHIYHMX
XapaKTepuCTVK i JONYCTUMMX CTPOKIB 30epiraHHsA
B aHOMaslbHNX YMOBaX 30BHILLHbOro cepefoBuLLa.
3pificHIoTb BUNPOOYBaHHSA:
+ TemnepaTypoto, BONOTICTIO, CONAHNM TYMaHOM;
* B YMOBaX HeBaroMocTi;

* B YMOBaX BaKyyMmy;

* B aepoAuHaMiuHmX Tpybax.

Marepiano3HaBui JoCNifKeHHA

Martepiano3HaBui JOCnig>KeHHA NPOBOAATL ANA
BV3HaYEHHA XapaKTepmnCcTUK matepianis y KOHCTPYKLIT
roToBKX BMPOOGIB abo y 3pa3kax — HOCiAX TEXHONOTI.
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EXPERIMENTAL AND INDUSTRIAL
PRODUCTION

A0CNIAHO-MPOMUCIIOBE
BUPOBHMLITBO

The company’s strategy is to achieve and maintain
technological leadership that, in combination with

the renewed and consolidated infrastructure as well

as the tryout and implementation of innovative technologies,
will pave the way to further serial production.

Crpareris nignpyuemMcTaa CnpAMoBaHa, 3 04HOro 60Ky,

Ha [JOCATHEeHHS i 30epeXXeHHs TEXHOJOTIYHOT 1 opraHi3aLifiHol
repeBar, a 3 4pyroro — Ha OHOBNEHHSA 11 YKPiNIeHHA
MaTepianbHO-TEXHIYHOI 633, BifnpaLoBaHHsA | BIpOBag»KeHHs
iHHOBALiIHX TEXHOOT i 3 NOAANIbLUNM CEPINHIM
BUPOOHULITBOM.
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AOCNAHO-NMPOMUCITIOBE BUPOBHNLTBO

~ Spacecraft assembly and tests
* (KnajaHHa i BUNPOOYBAHHA KOCMIYHIX anapaTiB

The spacecraft assembly and electrical test facility opened at Yuzhnoye meets the latest world
cleanliness assurance standards. The facility enables the full cycle of satellite development, manufacture,
and tests.

Y Kb «[iBaeHHe» BigKpUTO Liex CKNaflaHHA 1 enekTpoBUNpobyBaHb KOCMIYHYIX anaparis, Lo Bignosigae
HaNCy4yacCHilWMM CBITOBUM CTaHAAPTaM LLOAO YMCTOTW. HasBHICTb Takoro Lexy AO3BOMAE CTBOPUTU Ha
NiANPUEMCTBI 3aMKHEHUI LMK PO3PO0IeHHs, BUFOTOBNIEHHS | BUNPOOYBaHHA CYNyTHUKIB.
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Metal products manufacture

BuroToBneHHa BUPOOIB 3 NOMIIMEPHIX KOMMO3ULLIiHUX MaTepianiB

Yuzhnoye's experimental production facilities are equipped in accordance with the latest trends in
machine engineering and metal processing and reflect optimum and innovative engineering solutions.
Metal products are manufactured using the following technologies:

+ Metal spinning

« Selective laser melting

« Laser welding and deposition

« Explosion welding

« Robotic friction stir welding

« Automated high-speed machining.

OcHalleHHA pocnigHoro BMpobHuYoro komnnekcy y Kb «[liBoeHHe» 34iCHI0I0Tb 3 ypaxyBaHHAM
HaMHOBILUMX TeHAEHUIN PO3BUTKY MalUMHOOYAyBaHHA M TEXHOMOTIN MeTasioo6poOKM, Ha OCHOBI
HanbinbLW ONTMMaNbHUX IHHOBALINHNX TEXHIYHMX piweHb. ig Yyac BUrotoBneHHA BUPOOGIB 3 MeTaniB
BUKOPUCTOBYIOTb TEXHOJOTI:

* POTALiNHOI BUTA>KKM | PO3KOUYBaHHS;

* CeNIeKTUBHOIO N1Ia3ePHOrO MNaBMEHHS;

* Ta3€PHOr0 3BaplOBaHHA 1 HaMNMaBeHHS;

« 3BapPOBaHHA BMOYXOM;

+ pOo6OTN30BaHOrO 3BapPOBAHHA TEPTAM 3 NepPeMiLLyBaHHAM;

+ AaBTOMaTN30BaHOIO BUCOKOLLBUAKICHOrO MeXaHiYHOro 06pobneHHs.
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Polymer composite products manufacture

BurotoBneHHA BUPOOIB 3 NONIMEPHUX KOMMO3MLIiHNX MaTepianis

The components made of composite materials find expanding applications in manufacture of rocket
and space equipment.

Yuzhnoye's polymer composite product manufacturing capabilities include:

« Carbon material impregnation

« Manufacture by wet winding

« Manufacture by let-up and autoclave molding

- Manufacture of carbon-carbon composites

« Manufacture of three-layer honeycomb panels

« Machining

- Manufacture and test of material samples.

BYpOOGHMLUTBO  KOMMMEKTYBAflbHUX €NIEMEHTIB 3 KOMMO3ULINHMX MaTepianiB yce Oinblue
BMNPOBAMKYETLCA Y TEXHOMOT T BUTOTOBJIEHHA CyYacHMX BUPOOBIB PaKETHO-KOCMIYHOT TEXHIKM.
Brpo6bHnuo-TexHonoriuyHi MoxnueocTi Kb «[liBgeHHe» A BUrOTOBNIEHHSI BUPOGIB 3 MOMiMEpPHMX
KOMMO3NLiMHNX MaTepianisg:

* MPOCOYEHHSA BYrNeLEBOro MaTepiany;

* BUFOTOB/IEHHA BUPOOIB METOAOM «MOKPOrO» HAMOTYBaHHS;

* BUFOTOB/IEHHA BUPOOIB METOAOM BUKIAAAHHSA | BaKyyMHO-aBTOKIaBHOIro GOpMyBaHHS;

* BUTOTOB/IEHHA BYI/lELib-BYr/ieLieBNX KOMMO3MLUINHMX MaTepianis;

* BUFOTOBJIEHHA TPULIAPOBUX CTiIbHUKOBUX KOHCTPYKLNA;

+ 06p06EHHs BMPOOIB Ha MEXaHOOOPOOOBANbHIIX BEpCTaTaXx;

+ BUTOTOB/IEHHA | BUNPOOYBaHHA 3pa3KiB MaTepianis.
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