Co3pgaHue 1 OTKpPbITME B Nepuopa npeacenatenncrsa Poccumnckon ®Pepgepaumm B Apktnyeckom cosete B 2021-2023 roaax

MeXAyHapoaHOW apKTUUECKOU CTaHLU MU «CHEeXUHKa»

KaK Hay4yHoOM 1 obpa3oBaTebHOM NiaThopMbl ANA uccaegoBaTtenen n pa3paboTynKoB HOBbIX TEXHONOMUIN B APKTUKe
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ARCTIC COUNCIL

v CCHEXXUHKA» — YHUKA/IbHbINA MEXAYHAPOAHbIA MNPOEKT

Working Group

«CHeXXMHKa» — nepBbliA B MUpe NONHOCTbIO 6e3yrnepoaHbiii apKTUYeCcKuii Komnaekc!

Poccua Kak npepcepatens B ApKTuyeckom cosete B 2021-2023 rr. vMHMUMMpPYET HOBbIE
MeXAyHapoaHble NPOeKTbl B 061aCTN 3e1E€HbIX TEXHO/IOTUI, SKO/IOTUMN, KOMMYHUKALUA.

MpoekT co3ganmna MAC «CHexunHKka» npeanoxkeH Poccumnckon depepaument 8 KoHue 2019 ropga wm
eAMHOINACHO NoaaeprKaH BceMU apKTudeckmmm crtpaHamm 8 uioHs 2020 roga Ha ceccum Paboueit
rpynnbl N0 yCTOMYMBOMY pa3BuTUio (SDWG) ApKTMUYECKOoro coBeTa.

«CHEXUHKa» - aHaNnor Me)KAyHapogHOW KOCMMUYECKOM CTaHUMKU, HO Ha 3emsie B ApKTUKe:
MeXKAyHapoaHble Hay4yHble M obpa3oBaTesibHble MPOrpamMmbl, paspaboTka M TeCTUPOBaHUE HOBbIX
MPOPbIBHbIX TEXHOJ/IOTMUI, KOTOPbIE 3aTEM BHEAPAIOTCA B PErnoHe.

«CHeXXMHKa» — YHUKa/IbHbIN U KOONEepPaLMOHHDbI NPOEKT, aHa/I0roB KOTOPOMy HeT B mupe!

OTKpbITMe CTaHUMM 3anaHUMPOBAHO Ha Ha4vano 2023 r. (npu cTapTe NPOEKTHbIXx paboT B OKTAbGpe
2020), nocneaytoliee pa3BUTME NPOEKTA Ha NPUHLMNAX caMmooKynaemocTtu Ao 2035 r. u ganee.
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BoaopoaHaa sHepreTuka B ApKTUKe

CtaHuua «CHeXXUHKa» - nepsblii N0A06HOro Knacca B MMpe KpyrnoroauyHblii U NnOJIHOCTbIO aBTOHOMHDbIV KOMMNJIEKC,
co3paBaemblit Ha 6a3e BOAOpPOAHOM 3HEPreTMKn n Bo306HOBAAEMbIX UCTOYHUKOB 3Hepruu (Betep/conHue), 6e3

Avn3enbHOro Tonausea.
Ha3BaHue npoekTa B ApkTnueckom coseTte — «Arctic Hydrogen Energy Applications and Demonstrations» (AHEAD).

Poccus ¢ napTHEPaMM NPOAEMOHCTPUPYET HA NPAKTUKE BCEMY MUPY CaMble YUCTble B MUPE TEXHONOTUN SHEPTreTUKMN,

KOTOpble ye cTaHoBATCA 6a30M HOBOro TexHonormyeckoro yknaaa 30-40-x rogos 21-ro Beka.

ITOT NoAX04, HE TONIbKO KPATHO CHUXKAEeT
PUCKU 3arpA3HEHUA OKPYKatoLWEN
cpeabl B pe3ysibTaTe TeXHOTeHHbIX
aBapui, HO N 06 bembl BbIOPOCOB

NapHUKOBbIX ra3oB B aTMocdepy. - ' J.‘L‘.E'J.'.'.L'-‘Tﬂ-'---;
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TexHonorn4yeckaa mexxamcum NANHAPHOCTD

nccnepgoBsaHue, pa3pa60TKa, TecTtmposaHue U nonynapusauma HoBbiIX TeXHONorumn AnAa YenosekKka B ApKTMKe

CTaHUMA CTaHeT XXUBbIM ApaiiBepom Pa3BUTUA U NPUMEHEHUA TEXHONOTU byayLuero - Hay4yHO-UCCNea0BaTe/IbCKOM
MeXKAYHaPOAHON MHPPACTPYKTYPOM A5 YUEHbIX U UHKEHEPOB B C/IeAYIOLLNX TEXHOIOTMYECKMX HAanpaBAEeHUSAX:

- 3HepreTUKa, Tenno0- 1 BOAOCHabXXeHue, yTUAM3aLUA CTOKOB U MYCOpa;

- TeNeKOMMYHMUKaLUKU U CUCTEMbI «YMHbIN oM/noceneHune»;

- MeAMULMHA N TEXHONOTUN «3KUBbIX CUCTEMY;

- TMBpUAHbIM TPAHCNOPT, B T.U. Ha 6a3e BOAOPOAHbIX TOM/IMBHbIX 3/IEMEHTOB;

-  pob60oTn3npoBaHHble aBTOHOMHbIE YCTPOMCTBA , B T.4. Ha 6a3e BOAOPOAHbIX
TOMN/INBHbIX 3/1€EMEHTOB;

- HOBble maTepuasbl U CTPOUTE/IbHbIE TEXHOJIOTUU;

- ABTOHOMHbIe naaTPopmbl ANa HabAOAEHMA 33 OKPYHKAOLWMM MUPOM U UCCeA0BaHUN U3MEHEHUA KIMMATA , B T.4. Ha
6a3e BOAOPOAHbIX TON/IMBHbIX 9/1EMEHTOB;

- annapaTHO-NpPOrpaMMHble KOMIMJIEKChI NpeaynpexaeHua n amkenaaumm Yc;

- JKCMEepTHble CUCTEMbI NOAAEPHKKU NPUHATUA PELLUEHU B SKCTPEMA/IbHbIX YC/TI0BUAX Ha Base TeXHO/I0rni
MCKYCCTBEHHOIO UHTENNEKTa;

- a3po- U rMAPONOHUKA, TEXHONOTMYECKUE peLleHMA NPOA0BOALCTBEHHOM 6@30MacHOCTU B YCI0BUAX APKTUKY;

- n apyrve npupoaocbeperarolime NpopbIBHbIE TEXHOIOTUMN.
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BHewHU BuA n pyHKUMOoHanbHOCTb CTaHLU UM

CraHuma cTpouTca No MHamsBuayanbHoMmy npoekty. Maowaab Komnaekca ok. 4500 KB.m. gna pasmewieHna He meHee 80 yenosek -
[O/ITOCPOYHOTO MPOXKMBAHUA U PAbOTbl KONNEKTUBOB U UX poTauun. MoaynbHOCTb CTPOUTENbHOM KOHCTPYKUMM MO3BOAAET HapalliuBaTb
pasmepbl CTaHUMM NO mepe pa3sutTna. CraHuMs OCHAWEeHa aBTOHOMHOM 3HEPreTM4Yeckom YCTAaHOBKOM Ha BoAopoAe WU
BETPO3HEProyCcTaHOBKaMM apKTUYECKOro ucrnonHeHua. Ha npuneratowein tepputopum obycTpoeHa BepTONEeTHAA MNAOWaAKa, raparku wm
PEMOHTHAA 30Ha ANA TPAHCMNOpPTa, CKAaabl.

= JlabopaTtopHblie MoAyInU U MaCTEPCKUE: NCCnenoBaHMA 1 Pa3paboTku

" [Ipe3eHTaLMOHHbIN MOAYNb: KOHbEPEHUMN, TENEMOCTbI, GOpPyMbl

=  0630pHbII Moaynb: nekumn, bnbnmnoteka n 063opHana naowagKka 360°

" LleHTpanbHbII MOAYNb: KyXHA-CTO/I0BAA, MUHU-Kade, MegUUMHCKUIN KabUHeT
=  Xwunble moaynm c roCTUHUYHBIMW HOMEPaMMN, MUHU-CNOPT3aI0M U CayHOM

=  TexHONOrMYECKMe MOoAYNAU: CUCTEMbI aBTOHOMHOTO XM3HeobecneyeHus

= BoaopoaHble MOAYIN: CUCTEMbI AJIUTENBHON aKKYMYIALUN SHEPTUN
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JIoKauuna ctaHuuun

* PasmelleHne CTaHUUM B PycCcKo ApKTuKe 3a CeBepHbIM NMOAAPHbIM KPYrom Ha TeppUTOpPUN C
YKMBOMUCHbIMM NaHawadTamMm U YHUKANAbHbIM NPUPOAHBbIM KOMMJIEKCOM, MMEIOLWMM 3HAYMMYIO
9KOJIOTMYECKYID W 3CTETUYECKYID LEHHOCTb A1 WCNO/Ib30BaHMA B  MPUPOAOOXPAHHBIX,
NPOCBETUTENBCKUX N PEKPEALMOHHbIX LEenax.

* KpyrnoroaunuHbliit goctyn K 06bekTy: nepenet n3 Mocksbl/CaHKT-MeTepbypra 40 permoHasibHOro
asponopTta perynsipHbIM percom B npegenax 3-4x yacos, 3aTeM OT aspornopTa Be3aexoAHbIM
KOJIECHbIM TPAHCMOPTOM, @ TaK}Ke MECTHbIM aBMALLMOHHbIM U BOAHbIM TPAaHCNOPTOM;

* [lpocTon JOCTYN K peKe, ABAAOLLENCA TPAaHCNOPTHOW apTepuen, Bnagatowen B mope CeBepHOro
NeJ0BUTOIO OKeaHa C BO3MOXHOCTbIO MPOBEAEHMA 3KCMEPUMMEHTOB NO N1€40BOWN, HAABOAHOM U
noaBOAHOM pa3BenKe, Haanvmne B61nM3nM NCTOYHMKA NPECHOU BOAbI;

* Hannume B paauyce 1 KM naowagKku co cpegHeroaoBbiMm BeTPOmM He meHee 6-7 m/c u
BO3MOHOCTbIO A0CTaBUTb Ha AAHHYIO NNOWAAKY BETPO3IHEProyCTaHOBKU;

* Hannume TBepabiX rPYHTOB Ha NAoWaAKe CTaHUMM U Ha Oaukanwen Tepputopuun, rae byayt
pasmelleHbl 06bEeKTbl HEOBXOAMMOMN MHPPACTPYKTYPbI;

__* PasmeweHune CtaHuMM NO coceAcTBY C NOCeNleHnEM KopeHHOro Hapoga Cesepa 1 BO3MOXHOCTU
e BM3UTOB K HUM rOCTEM CTaHLUMKU A5 3HAKOMCTBA C 0bbl4asmum U KynbTypoit CeBepHOro Hapoaa.



«CHEXXMHKA»: OCHOBHbIE CUCTEMbl TMEPUAHON SHEPTOCTAHLIUU C BOAOPOAHbLIM LIUKNOM /\M,

PacnpepeneHHbI BOAOPOAHDIA MUKPOTpUA: CHUCTEMbI HaKONIEHNSA 3HEPTUK
* BopopoaHbli UMKA (aNnTenbHOE pe3epBupoBaHme)

— JneKTponmnsHas ctaHuma — 50 m3/u (240 KBT), go 40 bap

— MNoparoTtoBKa AeMOHU3NPOBaHHOM BoAbl — 100 1/

— AsoTtHadA ctaHuma 30 m3/y

— Pecusepbl Bogopoaa — Ao 35 b6ap, 400 m3

— PecuBepbl a3ota — g0 16 6ap, 100 m3
— IXI MOMTS — ueHTpanbHaa ao 100 kBT
— IXI MOMT?3 — B Kopnycax Ao 20 KBT (cymmapHo oK. 120 KBT)
— BopopopaHble KoT/bl

— WK-oborpesatenu
* Hakonutenu s3Heprum Ha Li-ion — 100 KBT-u x a0 10 wr. (onepatmMBHbIN pe3eps)
* TeeppoTtenbHble Tennoakkymynaropbl —400-500 kB1-4 x ao 10 wr.
(cpegHeannTenbHoe pesepBupoBaHue Tenna)
Betponapk — B3Y 120 KBt x 5 wr.
* BbicoTa 6awHM ao 50 m, AnameTp BeTpoKoseca 25 m

° ApKTM‘-IGCKMVI Knacc, KOHTeﬁHepHOe ncnosiHeHune
° CaMOHO,CI,'beMHbIﬁ MexXaHn3Im AnAa 6eCKpaHOBOI'O MOHTaXa

C3C, conHeYHble KONNEeKTOoPbI
M rpynna TennoBbIiX HAacCOCOB
— cymmapHo ao 500 KBt

3NEKTPOKOTEN  BOAOPOAHbLIV
KOTEN

TOTJTMBHbIE
SJIEMEHTHI

444
Q)

TEN10BOW NNTUN-UOHHBIE
AKKYMYJTATOP AKKYMYJTATOPbI

DIC (aBapuitHana) — okono 500 KBT:
* MHoropexumHble 13C —yncno o60poToB 3aBUCKT OT
HArpysKn 4N CHUXKEHUA pacxoaa TonamBea
* IHTeNNeKTyaNbHble NHBEPTOPDI
* INCTAaHUMOHHbIA KOHTPO/1b ! :
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Nogpo6bHasa nHpopmauma n Bugeo Ha arctic-mipt.com



AHEAD - «Arctic Hydrogen Energy Applications and Demonstrations»

Establishing and opening during the Russian Chairmanship of the Arctic Council in 2021-2023
International Arctic Station «Snowflake»

as research and educational platform for engineers and new technologies developers in the Arctic

BELLONA More info and video -> arctic-mipt.com
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weaona e SNOWFlake” = unique international project

Working Group

“Snowflake” is the first fully autonomous year-round diesel-free Arctic facility in the world.

Russia as chair of the Arctic Council in 2021-2023 initiates new international projects for green
technologies, ecology and communication.

The IAS “Snowflake” was initiated in 2019 by Russia and was endorsed by all SDWG members
on June 8, 2020 at SDWG Online Plenary Meeting.

“Snowflake” — analogue of the International Space Station, but in the Arctic: international
research and educational programs, development and testing new breakthrough technologies
for implementation in the Arctic.

Opening station — beginning 2023, further station development on the principles of self-
sufficiency until 2035 and beyond.
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Snowflake Station — the global first-of-its-kind fully autonomous year-round diesel-free arctic facility powered by hydrogen

Hydrogen Energy in the Arctic

fuel and renewable energy sources (wind and solar energy).

The SDWG project — «Arctic Hydrogen Energy Applications and Demonstrations» (AHEAD).

Russia with partners will practically demonstrate the most environmentally friendly energy technologies, that are

becoming a new technological basis of the 30-40s of the 21st century.

This approach significantly reduces
the risks of environmental pollution
(as a result of industrial accidents)

and greenhouse gas emissions.

e ki v [ __lul.lullmlf HITTTH [T+
,___‘ =] I‘
H



/\M’PT

Technological interdisciplinarity

research, development, testing and popularization new technologies for a human in the Arctic

The Station will become a driver of new technological development and implementation — international research
infrastructure for scientists and engineers in the following technological areas:

Energy, heat and water supply, waste disposal;

Telecommunications and “smart home/village” systems;

Medicine and technology of “Living systems”;

Hybrid transport, incl. based on hydrogen fuel cells;

Autonomous robotics, incl. based on hydrogen fuel cells;

New materials and construction technologies;

Autonomous platforms for climate and environmental research, incl. based on hydrogen fuel cells;
Hardware and software emergency prevention and response systems;

Expert Decision Support Systems in extreme conditions based on Al technologies;

Aero- and hydroponics, food security solutions in the Arctic;

And others breakthrough environmentally friendly technologies.
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Individual constructional design with total construction area apx. 4,500-square-meters for a min. of 80 guests:

Snowflake: design and functionality

long-time team’s accommodation, work and rotation. The modular structure of the facility allows for gradual expansion.
The Station is equipped with an autonomous (hydrogen) power plant and Arctic wind power plants.

= Laboratory modules: research and development

= Main module: teleconferencing, presentations, forums

= Panoramic module: lectures, a library and a 360° observation deck
= Central module: a dining hall plus kitchen, a small cafe and a medical room :
= Residential modules: rooms for comfortable accommodation, gym, sauna
= Utility modules: autonomous life support systems

= Hydrogen modules: long-term energy storage systems

= Qutdoor area: helipad, garages, warehouses, area for vehicle repair &
maintenance services




