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IIpuBercTBeHHOE OOpaleHne
: npogeccopa U.A. Makcumuena, pekropa Cankr-Ilerepoyprckoro
roOCy/1apCTBEHHOI0 3KOHOMHYECKOI0 YHHBEPCUTETA

VBaxkaeMble Kojieru!

Sl pan mpuBercTBoBaTh Bac Ha XVI MexayHaponHoi Hay4HOH KOH(EpeHUUH «IHEpreTHka
XXI Beka», koTOpasi MPOXOAUT cero/iHsd B Tudpunom popmare. Tema storo roga — «Pernonanbabie
YCUJIUS U MEXTYHAPOJIHOE COTPYAHUYECTBO JUIsSl JOCTUKEHUS YIJIEPOJHON HEHTPATIbHOCTI.

«2Onepreruka XXI| Beka» — 370 HayyHast KOH(pEPEHIHs, KOTopast €XeroJHo npoBoauTcs B CaHKT-
[leTepOypre U BBICTYMAET IUIOINAAKON IS 00CYKICHHSI BOIPOCOB YHEPTETHKH, OKPYKAIOIIEH Cpe/Ibl
1 BBIOPOCOB NAPHUKOBBIX I'a30B. B mepnos HapacTaroniero riio0anbHOT0 HAPsHKEHUS « JHepreTuka
XXI Beka» pokycupyercs Ha TeMax, NPeACTABIIAIOMUX OOLIUI HHTEpEC A1 MUPOBOTO COOOIIECTBA,
a UIMEHHO €IMHOTJIaCHO yTBEpXACHHbIE 1enu [lapukckoro coryameHuss U pa3indHble MOAXOMAbI K
JOCTHKEHHIO 3TUX IIeJIeH ¢ r100allbHOM, pernoOHaIbHOM U JIOKAJIbHOM MepCIeKTUBOIA.

Kaxnas ctpana (1 Poccust He HCKITIOUEHHE) HECET OTBETCTBEHHOCTH 3a JOCTIKeHHe Lenel [Tapuxk-
CKOTO COIJIAIlIEHUsl, HEOOXOAMMBIM YCIOBHEM KOTOPOIO SBISETCS JOCTH)KEHHE YTIJIEpOJHOMN
HelTparbHOCTH Kak MakcuMyM K 2050 rogay. Dta menb TpeOyeT OT pa3HbIX CTPaH pa3HBIX yCHUIIHM,
HO OYEBMJIHO, YTO JOCTHKEHHUIO YIJIEPOJHOW HEHTpaibHOCTH BO MHOIOM OYIET CrocoOCTBOBATH
MEXAyHapOIHOE COTPYAHUYECTBO, B YACTHOCTH COTJIACOBAHHE YHEPTE€TUYECKUX MOJTUTHK U COBMECT-
HOE UCIIOJIb30BaHUE SHEPreTUYECKON HH(PPACTPYKTYphl. B 3TOM rogy Mbl IPUHSIIN pellieHHe TPoBe-
CTH KOH(epeHIHI0 B (popMaTe nukiIa yeTbipex ceMuHapoB. CemuHap «/lexkapOonuzanus B Kazax-
CTaHEe U dHEepreTHdYeckoe coTpyaHUUYecTBO B LleHTpanbHOI A3um» ¢ ycnexom mpoien B ¢peBpajie B
Anmatsl. Cemunap «Ha myTH K ycTONUNBOI 3HEpreTHKe: pernoHabHOE COTPYIHUYECTBO B I1100ab-
HOM KOHTEKCTEe» — B Mae B baky, a cemunap «IlepciekTuBbl COTpyJHUYECTBA U JAeKapOOHM3AIMs B
[enTpansHoil A3un» — B OKTsI0pe B butikeke. MbI 6:1arofapum HalIuX JOPOTUX MTAPTHEPOB U JIPY3ei
n3 Kazaxcrancko-Hemerkoro Yuusepcutera (DKU), A3zep6aiifkaHCKOrO ToCy1apcTBEHHOTO KO-
HOMMYECKOT0 yHUBepcUuTeTa U KbIpreI3ckoro s5KOHOMUYECKOT0 yHUBepcuTeTa UM. M. PrickynOekoBa
32 OTKPBITOCTh U TOTOBHOCTb paboTaTh coobma! OTienbHyo 6J1arogapHOCTb XOTEI0Ch Obl BBIPA3UTh
rocnofuHy Panedy Jlukento — 0lHOMY M3 caMBbIX CTapbIX U NMpelaHHbIX JApy3eil DHepreThku!

Jloporue apy3bs, Halma KOH(EPEeHIIUs: — 3TO MECTO OTKPBITOTO M YECTHOTO YHEPTETUYECKOTO JTha-
jora, Mbl 0J1aroiapuM Bac 3a Ballle y4acTUE B 3TO HETIPOCTOE BpeMs!

XKenaro Bcem HaM ycrnemHoi paboTsl!



Welcoming remark of professor Igor Maksimtsev, Rector of Saint
Petersburg State University of Economics

Dear colleagues!

I’'m happy to welcome you at the XVI International Scientific Conference “Energetika XXI” that is
taking place today in hybrid format. The topic of this year conference is “Local Efforts and Interna-
tional Cooperation Needed for Achieving Net-Zero Emissions”.

“Energetika XXI” is a scientific coference, that is annually held in St. Petersburg and serves as a
platform for discussion, addressing energy, environment and GHG issues. In times of increasing
global tensions Energetika XXI focuses on topics of common global interest, such as the unanimously
agreed targets of the Paris Agreement (PA) and the various approaches to achieve them from global,
regional and local perspectives.

Each country (and Russia is not an exeption) is responsible for meeting the targets of the Paris Agree-
ment, that implies the necessary condition — achieving net-zero by 2050 at the latest. This goal re-
quires from different countries different efforts, but it is clear that international cooperation will con-
siderably contribute to achieving net-zero, in particular, energy policies and energy infrustracture use.
This year it was agreed to hold the conference in the format of the cycle of four workshops. The
workshop “Decarbonization in Kazakhstan in a Central Asian context” was successfully held in Al-
maty in February, the workshop “Towards Sustainable Energy: Regional Cooperation and Global
Context” in Baku in May and the workshop “The Potential of Cooperation for Decarbonisation in the
Central Asian Region” took place in Bishkek in October this year. We express gratitude to our part-
ners and friends from Kazakh-German University, Azerbaijan State University of Economics and
Kyrgyz Economic University for openness and willingness to work together. 1 would like to express
my special gratitude to Ralf Dickel — one of the oldest and failthful friends of Energetika!

Dear Friends, our conference is a place for an open and honest dialogue on energy issues, we are
thankful for your participation in such turbulent times.

I wish fruiful work to all of us!



IIpuBercTrBenHoe oOpamenne Ap3bioexka Koxomena, Yiena
Kosuternn (MUHHCTpA) 110 JHEPreTUKe U HHPPaCTPYKType
EBpasuiickoil 3KOHOMHUYECKOH KOMUCCHH

®oto ¢ opunmansHOrO caiira EBpasniickoii sxonomuaeckoit komuccun (EDK)

YBaxaeMble y4aCTHUKU KOH(pepeHuun!

Ot umenu EBpasuiickoil S5KOHOMHUYECKOW KOMHUCCHUU MPUBETCTBYIO Bac Ha XVI MexayHapoaHoit
Hay4yHOH KoH(pepeHun «JHepreruka XXI| Beka: 5KOHOMHKa, TIOJIUTHKA, SKOJIOTUs». biarogapro op-
raHU3aTOPOB 3a MPEAOCTABICHHYIO BO3MOKHOCTh BBICTYIIMTh HA CTOJIb aKTYaJIbHOM HAy4YHOM MEpO-
npusituu. PaccmaTtpuBaeMasi TeMa 0COOEHHO aKTyajibHa CEroiHs, KOT1a MUPOBasi YHEPreTUKa CTOJIK-
HYJIaCh C CEPbE3HBIMH BbI30BAMHU U NOTPSICEHUSAMU, TPEOYIOLIMMHU CTPEMUTEIBHBIX U3MEHEHUI B XO-
3SIICTBEHHBIX CBA35AX U ITOMCKE HOBBIX BO3MOXKHOCTEH JUJISl pa3BUTHS SHEPreTUYECKOIO0 KOMIUIEKCA.

VY4uThIBas, 4TO COLUAIBHO-I)KOHOMUYECKOE Pa3BUTHE TOCY1apCTBa MPSAMO WJIM KOCBEHHO CBSI3aHO C
SHEpropecypcamu, OJHON U3 BaXKHEHUIINX 3a]1a4, Ha pelIeHne KOTOPOU CEeroHs HallpaBJI€Hbl OCHOB-
HbIE yCcuUus cTpaH EBpasuiickol «ISTEpKW», SBISIETCS CO3JAaHUE OOIIMX PHIHKOB DHEPTETUYCCKUX
pecypcos Coroza. K TexynieMy MOMEHTY HauOOJIbIIINE YCIIEXU JOCTUTHYTHI B 4acTU (POPMUPOBAHUS
001Iero AMeKTpodHepreTudeckoro peinka Corosa. Tak, BCTyNHiI B CHITy MEKIYHAapOIHBINA 10TOBOD,
YTBEP>KJICHBI IIPaBUIIa IOCTYMA K YCIyraM IO TPaH3UTY 3JIEKTPOIHEPTUH, a TAKKE OMPEACIICHBI TOP-
TOBBIE IUIOMIAJKH, OPTraHU3YIOIINE IEHTPATU30BAHHYI) TOPTOBIIO AJIEKTPOIHEPTHH Ha OO0IIeM
pbIHKEe. B BBICOKOI CTENEHU TOTOBHOCTH HAXOJATCA MEXIYHApPOJHbIE IOTOBOPHI O (hOpMUPOBaAHUHU
o0IIero pelHKa ra3za U oOIMX PeIHKOB HePTH U HeTenpoaykToB Coro3a. B 11emoM, MbI pacCcUHThI-
BaeM, YTO MHTErpallls PhIHKOB YHEPrOPECYPCOB MO3BOJIUT 3P (HEKTUBHEE HCIIONIb30BATh OTEHIIUAI
SHEPTETUUYECKOM OTpacin Kaxaoro u3 rocynapcts EADC, a Takxke 00ecrneunT yCTOMUUBBINA TOCTYII
BCEX JkHUTeNel EBpasuiickoro 5KOHOMHYECKOT0 COI03a K SKOHOMHUYECKH ONTHUMaIbHBIM HCTOYHHUKAM
3HEprocOepeKeHusI.

OnHako Haia 3ajada He CBOJAUTCS TOJIBKO K 3 (PEKTUBHOMY HCIIOIB30BAHUIO HCKOMIAEMBIX dHEP-
reTUYECKUX pecypcoB. MBI 0cO3HaeM, YTO HACTYMHAET A10Xa BCEOOBEMITIONIEH TEXHOJIOTNUECKON
TpaHchopMaluK NMPOU3BOACTBA U CO3JaHUSI MPUHIIMITUATIBEHO HOBOM CTPYKTYpPbl MUPOBOW SKOHO-
MUKHU, KOT'JIa ITPOIECCHI HeKap6OHI/ISaHI/II/I WK IEpEXoga K HU3KOYTJICPOJHOMY PA3BUTHIO ABJIA-
I0TCSI OTBETOM Ha Ti100anbHble U3MEHEHHUs KIMMaTa, BhI3BaHHBIE BHIOpOCcaMu B aTMocdepy map-
HUKOBBIX Ta30B. Peanuzamus 3TOH 1e CKaKeTcsl cCaMbIM CEPhE3HBIM 00pa3oM B IIEJIOM Ha JKO-
HOMHKE BCETr0 MUpa U B YaCTHOCTHU cTpaH EBpasuiickoro skoHoMHuueckoro corosa. [Toatomy Ha
NEPBBIN IJIaH BBIXOJUT HEOOXOIUMOCTh pa3pabOTKU M BHEAPEHUS COBMECTHBIX HU3KOYIJIEPO.I-
HBIX TEXHOJOTUH B pamkax Hamero Coro3a, BRIBOJA CTAphIX T€HEPHUPYIOMIMX MOIIHOCTEH M 3a-
MEHBI UX Ha 00Jiee COBpEMEHHBIE, B TOM YHCJIE HCIIOIb3YIONIUE SACPHYIO YHEPTHIO U DHEPTHIO OT
BO300HOBIISIOIINX HCTOUHHUKOB.



CwMmero 3aBepUTh Bac, 4TO BO Bcex rocynapcrBax Coro3a B HACTOsIIEE BpeMS YK€ IPUHATHI rocyaap-
CTBEHHbBIE MPOTrPaMMBbl 10 NMEPEXOAY K «3€JIE€HOW» SKOHOMMKE, HAIEJICHHbIE HA YMEHbILIEHNUE 00be-
MOB BBIOPOCOB 3a CUET Pa3BUTHsI AIbTEPHATUBHON PHEPreTHKH, CPEAH KOTOPHIX aTOMHYIO M BOJO-
POJHYIO SHEPreTUKY Mbl paCCMAaTPUBAEM KaK OJHO M3 KIIIOYEBBIX HANPABICHUH JTOCTUXKEHHUS yIe-
ponHoii HeliTpanbHOCTH B Mupe. B EADC ecTh Bce NPEeANOCHIIKY AJIs pPa3BUTHS U aTOMHOM, U BOJIO-
POJHOM SHEPreTUKHU, COCOOHBIE MPUAATh UMITYJIbC EBpa3uiickoMy 3KOHOMHUYECKOMY Pa3BUTHIO 32
CUeT TUBEPCUPHUKAIIMH SHEPTETHUECKUX PECYPCOB, MOSIBIICHHUS HOBBIX pa00YHMX MECT, pOCTa HAyYHO-
MHHOBAIIMOHHBIX MCCIIEJOBAaHUNM U COOTBETCTBYIOILEIO YBEIUUYEHUSI 00bEMa IKCIIOPTA BHICOKOTEX-
HOJIOTHYECKOM MpOoXyKIHH. M y’Ke ecTh 3HaUMMBble pe3yNbTaThl TaKoi paboTel o uroram 2022 rona:
BbIpaboTaHHas AnekTpodHeprus Ha BUD — 251 mupn kBT, unu nopsaka 19% ot obmero oobema
BbIpaboTKH 3nekTposHepruu B EADC, a nons BbipaboTku 3nekTposHeprun Ha ADC B HacrosIiee
Bpems coctanisiet 230 mupa kBT, unu nopsaaka 18% ot Bcero o0bema 37eKTpUUECKOM SHEPTUH, BbI-
paboranHoii B Coro3e.

[Tomumo sHEpPreTUKH, 00JBII0E BHUMAHUE YAEIAETCS UCIOIb30BaHUIO HCKOIIAEMOI'0 TOIUIMBA U BbI-
OpocaM mapHUKOBBIX ra3oB Ha TpaHcropre. Ctpansl EBpaszuiickoil naTepku Takke pa3padaTbIBaloT
U peaju3yloT Ha HAllMOHAJILHOM YPOBHE MEPONPUATHS, HalpaBJIeHHbIE HA COKpAIlleHUE BHIOPOCOB
MAPHUKOBBIX Ta30B U MUHMMM3ALIMI0 HAHOCUMOTO UMH yliepOa IMyTeM Mepexo/ia Ha 3JIeKTpOABUra-
TEJIX U BOAOPOAHOE TOIINBO. TakuM 00pa3oM, Mbl YCHEIIHO UCIOIb3YyEM KOOIIEPALMOHHBINA IOTEH-
[[1aJl TOCYAAapCTB B chepe SHEPreTUKU U JOCTHXKEHUS OCTABJICHHBIX 1€l U BUIUM HECOMHEHHYO
MI0JIb3Y OT CUCTEMHOM U JI0JIFOCPOYHOM pabOThl B paMKaxX MHTErPAllMOHHOIO B3aUMOJICHCTBUSI.

B 3aBepienue cBoero BbICTYIUIEHUS € OOJIBIINM yIOBIETBOPEHUEM XOUY OTMETUTh, YTO CETOTHSIII-
Hee MEpONpUsITHE U 00CYK/IeHHE aKTyaJIbHbIX BOIIPOCOB IHEPreTHUUECKOI MOBECTKH, 0€3yCIOBHO,
JaayT HOBBIM MMITyJIbC Hallel TemaTuke. Paspemnnre moxkenaTh BCeM ydyacTHUKaM OJaronoyyus,
TBOpPYECKOI aTMOCdephl U MII0I0TBOPHON pabOThl HAa KOH(EPEHIUH.

biaronapto 3a BHuManue!



Welcoming remark of Arzybek Kozhoshev, Member of the Board —
Minister in charge of Energy and Infrastructure,
The Eurasian Economic Commission

Photo from the official website of The Eurasian Economic Commission (EEC)
Dear conference participants!

On behalf of the Eurasian Economic Commission | welcome you at the XVI International Scientific
Conference “Energetika XXI: Economy, Policy, Ecology”. | would like to thank the organisers for
this opportunity for me to speak at such a relevant scientific event. The topic that we consider is of
great relevance today. The world of energy industry has faced serious challenges that require rapid
changes in economic relations and search for new opportunities for energy complex development.

Given that the social economic development of a state directly or indirectly related to energy re-
sources, one of the most important tasks that the main efforts of the Eurasian five countries are fo-
cused on today is the creation of common markets for energy resources of the union. To date the
greatest success has been achieved in the development of a common electricity market in the union:
international treaty has entered into the force, rules for access to the electricity transit services have
been approved and trading platform that organise forward central electricity trading on the common
market have been identified. International agreements on the common gas market and common mar-
kets for oil products in the union are in the high state readiness. In general, we expect that the inte-
gration of the energy resources market will make it possible to more efficiently utilise the potential
of the energy sector of each EAEU states, as well as to provide sustainable access to all residents of
the Eurasian economic union to economically optimal sources of energy saving. However, out task
is not limited only to the efficient use of fossil energy resources. We realise that the era of compre-
hensive technological transformation of manufacturing and the creation of the new structure of the
world economy is coming, when the process of decarbonisation or transition to low carbon develop-
ment is a response to global climate change forced by GHG emisisons into the atmosphere. The
achievement of this goal will have a serious impact on the economy of the whole world and in par-
ticular on the countries of the Eurasian Economic Union. Therefore, the need to join, develop and
implement low carbon technologies within our union, to decommission old generation capacities and
replacing them with more modern ones, including those using nuclear and renewable energy sources
comes to the fore.

| can assure you that all states of the union have already adopted state programs on whole transition
to the “green” economy and they are aimed at reducing emmissions due to the development of alter-
native energy, among which we consider nuclear and hydrogen energy as one of the key areas for
achieving carbon neutrality in the world. The EAEU has all the prerequisites for the development of



both nuclear and hydrogen energy which can give an impulse to Eurasian economic development by
diversifying energy resources, creating new jobs, increasing scientific and innovative research and
corresponding increasing development of hightech products export. There are already significant re-
sults of such work by the end of 2022: electricity generated by renewable energy sources amounted
to 251 billion kW or about 19% of the total volume of electricity generation in the EAEU, and the
share of electricity generated by nuclear power plants is already at 230 billion kW or about 18% of
the total volume of electricity generated by the union.

In addition to energy much attention is paid to the use of fossil fuels and GHG emissions in transport.
The Eurasian “five” are also developing and implementing measures at the national level and they
are aimed at reducing GHG emissions and minimizing the damage by switching to electric engines
and hydrogen fuels. In this way, we are successfully utilizing the cooperation potential of our energy
sector to achieve our goals and see the undoubted benefits from constant and long term work within
the framework of integration cooperation.

Concluding, I would like to note with great satisfaction, that today’s event and discussion of the
energy agenda will certainly give new impetus to our topics. | wish all participants well-being, crea-
tive atmosphere and fruitfull work at the conference.

Thank you!



XTIV MEX KAYHAPOJAHAS HAYYHAS KOHOEPEHIIUA
«POCCHSA 1 TIOBAJIBHAS YIJIEPOIHAS HEUTPAJIBHOCTb»

Anekcen Muxaiinosuu benozopves
3amecmumens oupekmopa
N0 dHep2emuyecKomy HanpasieHuo

Hucmumym snepeemuxu u puHancos

OcHoBHbIe TeHAeHIMU pa3BuTHsI MUpPoBoro peiHka CIIT B 2020-2021 roaax

KiaroueBble TeHIeHIIMHT

Juc6anaHcsl cupoca 1 npeanoxenus Ha MupoBoM peiake CIII Buecnu B 2019-2021 rogax ocHOBHOM
BKJIa/l B OeCTpereIeHTHYIO BOJIATHIIBHOCTh OMPIKEBBIX LIEH Ha PETMOHATBHBIX PHIHKAX rasa, B pas3bl
MIPEBOCXO/ISALIYIO LIEHOBBIE «KadyeJn» B 3TOT NEpHO Ha pblHKE He(TU. OlryniaeMblii ppIHKOM Ae}u-
ut npemnoxkerus CIII B 2021 roxy oObsicHsETCS, Ha HAIII B3I, (POPCUPOBAHHBIM (BBIIIE OXKHUIa-
Huit) poctoM crpoca B KHP, EBpone, bpasuiuu n Ha 1pyrux pelHKax, Ipy HELOCTATOYHOM YBEIIH-
YEHUU TPETIOKEHHS B CHITy COUETaHUsI MHOXKeCTBa (haKTOPOB.

B 2010-e roas! mpousonuio pe3koe pacmupenue yucia crpad — umnoprepos CIII™: ¢ 23 B 2010 roxny
10 43 B 2020 roay, ¥ CyIIECTBEHHBIN POCT JOJM Pa3BUBAIOIIUXCS CTpaH (B TOM ducie 0e3 ydera
KHP, TaiiBansa u Unaun) B mexxaynapoHoii Toprosie CIIT'. Jlons crpan, He Bxoasaumx B OOCP, B
Herro-umnopre CIII" mocturna B 2020 roay 42,5% npotus 18,1% B 2010 rogy. OcobeHHo 3Ha4U-
TEJIbHBINA pocT crpoca Habmoaaercs B FOxHoii u FOro-BocTounoit Asun.

Kpynueitmumu peiakamu cobita CIII ocratores Anonus, KHP u Pecniy6nuka Kopest (cymmapHo
51,7% B 2020 rony). Ha 4-e mecro, onepenus TaiiBanb, yBepeHHo Bbitiia Muaust (7,5%). Yucio
ctpad — ummnoptepoB CIII" pacmupsieTcss mpenMyIecTBEHHO 3a cueT Heborateix cTpad ([lakucran,
banrnanem, MbsitHMa U 1p.), CIIPOC Ha ra3 B KOTOPBIX (OCOOEHHO CO CTOPOHBI MOTEHIIUANIBHBIX T0-
TpebuTeseii), BepoaTHO, Oy1eT UyBCTBUTENIEH K YPOBHIO IIEH.

B 2010-e roapr Ha perHOK CIII' BBINIUIO HECKOJIBKO HOBBIX MOCTAaBIIUKOB (AHrona, KamepyH u Ha
KOPOTKOE BpeMsi ApreHTHHA), U UX 0011ee yuciio yBenuuminoch ¢ 18 1o 20 3a necsats net. Ee mensrii
PS CTpaH IUIaHUPYET MOMOJHUTE uX yucio B 2020-e roas! (Kanana, Mekcuka, Mo3ambuk, Maspu-
TaHUs U JIp.).

Opnaxo 60s1ee 3HaAYMMBIM CTaJl PE3KUI POCT MPEITIOKEHUS CO CTOPOHBI IEHCTBYIOMIMX MTOCTABIIN-
koB, nipexie Bcero Asctpammuu, CIIA u Poccun. X cymmapHsiii mpupocT npou3BocTBa (+122 MitH T
¢ 2014 rona) Ha 5% mnpesbicui 061eMupoBoit pocT npetoxkenust CIII (3a cueT CHIKEHHs B 3TOT
nepuo npou3BoacTBa B Memene, Munounesun, Tpununane u Tobaro, Amkupe u ap.). Kak cre-
ctBue, noisa Karapa, cocrasnsiuas eme B 2014 roxy 31,5% Bcero muposoro npeioxenus CIIT,
K 2020 roxy ynana a0 21,7% u no 2025 roga npogoyIKUT CHUKATHCS.

Onnoit u3 kmoueBsix TeHAeHIUN Ha poiHKe CIITT B 2010-¢ roapl ObUIO TMOBBIMICHUE KOHTPAKTHOM
TUOKOCTH MOCTABOK: OCTYNATENbHBIN POCT I0JIM CIIOTOBOW U KPATKOCPOYHOM TOPTOBIIU U POCT JA0JIH
HOBBIX KOHTPAKTOB 0€3 (PMKCHPOBAHHBIX TOUEK MMOCTABOK, CHIKEHHE CPEAHETO «pa3Mepa» KOH-
TpakTa, a TAaK)KEe BOJATUILHOCTH CPEHEB3BEIICHHON MPOJOJKUTEIHLHOCTH KOHTpakToB. B 2020 rony
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JIOJISI CTIOTOBBIX KOHTPAKTOB (C IMOCTABKOHM B Mpejeinax TPEX MECAIEB) YBEIHMYHIACH 10 HOBOTO
ucropuueckoro makcumyma 35% (125 mun T B ron) npotus 27% B 2019 roay (puc. 1). Ha gon-

TOCPOUYHBbIE TOCTABKU MPUXOJUTCS yXe Toibko 60% mexayHapoaHoit toprosau CIIIT (mpotus
68% B 2018 roxy).
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Hcrtounnk: cocraBneno aBropoM 1o aaHHeiM GIIGNL u MOA.

Puc. 1. O6vem MexxayHaponHoi Toprosiu CIII mo cioToBBIM B KpaTKOCPOYHBIM KOHTPaKTaM
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Hcrtounnk: cocraBieno aBropom no aanHeiM GIIGNL u MDA.

Puc. 2. OcnoBnrle ctpansbl, noctasistomue CIIT B 2020 r.
10 CIIOTOBBIM U KPaTKOCPOUYHBIM KOHTPAKTaM

OCHOBHBIMH UTPOKAMH Ha PBIHKE CIIOTOBBIX U KPaTKOCPOUHBIX MocTaBok sBIsitoTCs CILIA, ABcTpa-
must, Manaiizus, Hurepus u Karap (puc. 2). Poccus 3anumaer no utoram 2020 roga 6-e mecto ¢
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noneii 10,1%. KpynHeimmmy mokynaTe siMi 1Mo CIIOTOBBIM U KPATKOCPOYHBIM KOHTPAKTaM BBICTY-
natotr KHP (43,0% ot Bcero umnopta CIII" ctpanst B 2020 roay), Anonus (30,0%), Pecriybnuka
Kopes (49,4%), Unnus (51,2%) u Ucnanus (41,3%). Ha stu nsate ctpan npuxoautcs 64,6% Bcex
CIOTOBBIX M KpaTKOCpPOuHBIX nocTtaBok B 2020 roay. B azmarckux cTpaHax Ha JOJIO CHOTOBBIX U
KpPaTKOCPOYHBIX Tponax npuxoaurcs 39,7% Bcero ummnopta CIIT, B EBpone — 36,4%.

Cpennen3BelieHHas MPOI0JKUTEILHOCTD I0JATOCPOYHBIX KOHTPAKTOB Ha nocTaBky CIII' cHusuiiach
o utoram 2020 rona mo 11,7 roxa, moutu BepHyBIIHCH, ocie pocta 2018-2019 rogos, K ypoBHIO
2017 ropa.

B 2020-2021 rogax oTMe4eHHbIE TeHACHIIUH MOBBIIICHUS THOKOCTH KOHTPAKTHBIX YCIIOBUH CTaJIH COYe-
TaThCSI C MOITHBIM 3aIPOCOM Ha CTaOMJIBHOCTh IMOCTABOK. Tak, JA0JIsI KOHTPAKTOB 03 (PUKCHUPOBAHHBIX
nyHkToB HazHayeHus (Destination clause) coctaBuna B 2019 roay, no nanaeiM MDA, 84% oT Beex HO-
BbIX KOHTpakTOB Ha noctaBky CIII" mpotus 23-26% B 2016-2017 rogax u 70% B 2018 roxy. Onnako
yke B 2020 roxy ona ynana 1o 43%, a 3a nepssie 8 mecsitieB 2021 rona — no 18%, 4to oTpaskaeT BO3Bpa-
IICHUE MOTpeOuTeNeil K aKTHBHOM KOHKYPEHIIUH 32 JONOoIHUTeIbHbIe 00beMbl CIIT.

[To nanupiM MDA, Ha hoHE HEBEPOATHON LIEHOBOW BOJIATUILHOCTU HAOJIOJAETCSI PEHECCAHC TAKXKe
JONTOCPOYHBIX KOHTPAKTOB (CO CpOKOM AeiicTBus Oomee 10 neT): ux 101 B HOBBIX KOHTPAKTax Ha
nocrtaBky CIII" gocturina 71% B 2020 roay u 86%, 1Mo onepaTuBHBIM JIaHHBIM, 32 SIHBAPb—AaBI'yCT
2021 rona.

Taxxe B 2021 roay BHOBb YBEJIMYWINUCH U CPETHUE O0BEMBI JOJITOCPOUYHBIX KOHTPAKTOB: 57% mpu-
XOJIMTCS Ha KOHTPAKTHI 00B6eMOM 6oriee 2 MIpJ M° B TOJI, B TOM 4HciIe OKONO 17% — Ha KOHTPAaKTHI
BbIIIE 4 MIIPJ M npotuB < 10% B 2020 roxy. Eme 40% cocTaBisioT KOHTPAKTHI OT 2 110 4 MIIp. M.

B 2020-2021 rogax HaOnromancs Tak:ke POCT JOJU MPSIMBIX KOHTPAKTOB IMOTPEOUTENICH ¢ MPOU3BO-
nutensimu Ha moctaBky CIII 6e3 yuacTus Tak Ha3bIBaeMbIX MOPTHETbHBIX UTPOKOB. B 2020 romy oHa
YBEJIMIIIIACh, IO TaHHBIM MDA, 10 62% (potus 42% B 2017 roxy), a 3a saBapb—asryct 2021 roga —
10 83%. BMecTe ¢ TeM MpooKarT PacTH MPOJOIKUTEILHOCTh U CpeHIEe 00BEeMbl KOHTPAKTOB,
3aKITI09aeMbIX HOPTdeIbHBIME Urpokamu: B 2020 roy 1058 KOHTPAKTOB GoIbIe 2 MIPA M° B TOJ1 B
UX crenkax Beipocia 10 32% npotus 7% B 2016 rony. Ha nonrocpounsie koHTpakThI (60mee 10 mer)
npuxoauIock 58% Bcex MpoJjak MOpTQeTbHBIX HTPOKOB (25% B 2016 roxy).

Henbt

N3menenus Oananca cripoca u npeioxenus Ha poiake CIII sBisoTces, Mo Hamlel oleHke, K-
4eBbIM (pakTOpOM OeclpelrieIEHTHON LIeHOBOW BOJATHIILHOCTH U KOHBEPIeHIIMH 1IEH Ha PErHOHaNb-
HbIX pbeIHKax raza B 2019-2021 rogax. Pe3kuii poct ponu CIII' ocHOBaH Ha pacnpocTpaHEHUH B
2010-e roxst B EBpomnie u wactuuno B CeBepo-BocTouHoi A3um CrOTOBOM TOProBiH, OMPKEBOTO
1IeHO00pa30BaHMs Ha Ta3, MacCOBOTO OTKa3a OT (GUKCHUPOBaHHBIX Touek nmoctaBok CIII', a Takke Ha
BO300HOBJIEHNH pocTa MupoBoro crpoca Ha CIIT" nocne 2014 roxa.

Henoobpazoanue Ha CIII" cocpenoroueno B crpanax CeBepo-BocTouHoil A3umn Kak KIHOYEBOM U
HanOoJIee TPUBIICKATEIIHHOM PBIHKE COBITA JIJIsi OOJBIIMHCTBA MOCTABIIMKOB. OHO OCYIICCTBIISCTCS
Kak uepe3 OUpkeBYIO (CIOTOBYIO, GOpBApAHYIO U (PHIOYEPCHYIO) TOPTOBIIIO, TAK U HA OCHOBE JI0JITO-
CPOYHBIX IOTOBOPOB C He(TAHOU npuBs3koi (B yactHocTH, JKM). CooTBeTcTBeHHO, B cTpaHax Ce-
Bepo-Bocrounoit A3un (ocobenno B SAAnonnu u Pecrrybnuke Kopest) nenst va CIII Hanpsimyto dop-
MHUPYIOT BHYTPEHHHUE ONTOBBIC LIEHBI Ha Ta3.
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[lenoBbIe MHAEKCHI €BPONEUCKUX Xa0oB, ucxoas u3 onbita 2020-2021 rog0B, B CYIIECTBEHHON Mepe
3aBucAT oT AuHamMuku 11eH Ha CIII' B CeBepo-Bocrounoi A3un. OqHako, Ha HaIll B3TJIA, 9Ta 3aBU-
CUMOCTb HE OyJIeT HOCUTb MMOCTOSIHHBIN XapakTep B CUIy JTOMUHHPOBAHUS TOCTaBOK TPyOONpOBOI-
HOTO rasa.

[To mepe yBenmuenwus sxcniopta CIII mieHsl HAa HETO CTAJIM OKa3bIBaTh BIUSHUE HA (hOpMUpOBaAHUE
onToBbIX 11eH Ha ra3 B CIIIA (Henry Hub u 1p.) 3a cueT oGecriedeHus: KOHKYPEHIIUU C BHYTPEHHUMH
oTpeduTeNsIMU. DTa TEHACHIIMS, Ha HAIll B3IJIA, cOXpaHUTCs. OJJHAKO BHYTPUCTPAHOBbIE (PAKTOPHI
(6anmanc moObIYM M BHYTPEHHETO MOTpeOIeH s Ta3a) OyIyT yaep:KuBaTh BHyTpeHHue 1ieHsl B CLIA
3HAYUTENIHHO HIDKE IIEH MEKyHapOIHOM TOProBIH, uTo Habmoaaercs u B 2021 roay.

B 2010-e roasl 3HaUYNTEILHO BO3POC LIEHOBOW apOUTpaxk (M, KaK CIEACTBUE, KOHBEPTEHIIUS IICH)
MEXIy pPEerHOHATbHBIMU PHIHKAMU Ta3a BCIEICTBUE PA3BUTHS MEXIYHAPOIHON (M MEXPErHOHAb-
Hoit) Toprosnu CIII'. B 2020 rogy B OTAeNbHbIE THU CIIOTOBBIE IIEHBI HA BCEX TPEX OCHOBHBIX PhIHKAX
(CeBepo-Bocrounas Azus, EBpomna, CIIIA) mpakTudecky COBIAIAH, 4Y€TO paHee HUKOT 1A He HAOITt0-
JIaJIOCh.

Opnako cootHomenue 1ed JKM u eBpormeiickux xaboB ocTaeTcsl MO-MPEeKHEMY HEYCTOWYUBBIM U
M3MEHSIETCS B IIUPOKOM JIMAaIra30He 3HAYeHHH, Tak, HanpuMmep, B mae 2020 roxga Ha (oHe KpaiiHe
HU3KHUX IICH Ha BCEX PBIHKAX HAOJIOIAJICs CTPEMHUTEIBHBINA POCT CIIP3/Ia MEXKY €BPOIICHCKUM U a3H-
aTckuM pbiHKaMu. 3umoit 2020/2021 roxa Ha ¢oHe nmukoBoro crnpoca 1eHsl B CeBepo-BocTouHoi
A311 BHOBb OKa3aJIUCh 3HAYUTEIIBHO BBIIIE €BPONIEHCKUX.

B nepuon anomansHO BbICOKUX LIeH 2021 rosa «mpemus» a3uaTcKoro pblHKa BHOBb PE3KO COKpaTH-
Jach W HE TpeBhIMaeT, B cpeaneM, 10-12%.

OpaHako B JOATOCPOYHOM NMEPCIEKTUBE CIEAYET OKUIATh COXPAHEHUS «IIPEMHUAIIBHOTO» XapaKTepa
eHooOpaszoBanus B CeBepo-BocTouHOM A31M 1O OTHOIIEHUIO K €BpOIeicKOMy pbIHKY. Mcxons u3
okTsi0pbckoro nmporHoza MOA (WEO 2021), nanbonbiue cupazs! k 2030 roxy OyayT XxapakTepHbI
JUTSI 9KOJIOTHYECKHA OPUEHTUPOBAHHBIX CIIEHAPHEB, TOT/1a KaK B MHEPIIMOHHOM CIIEHApUH CIIPA1 OyIeT
HauMeHee BhIpaXeHHBIM. [Ipy 3TOM B IKOJIOTMYECKH OPHEHTUPOBAHHBIX ClieHapusix MOA mpenro-
naraet cyuiectBeHHoe npesbiiienue 1eH B KHP o cpaBuenuto ¢ Anonueit (+11-12%), xots g0 cux
MOp COOTHOIICHUE OBIII0 00paTHBIM (cpesis eHa B 2020 roay B Snonuu cocraBuna $7,9 min BTE,
B KHP — $6,3). CnenctBreM 3TOro CTaHeT OTHOCUTENIbHOE cOmmkenue 1ieH B Snounu u EC.

IIpenoxenue
B 2020 roxy muposoii 3xkciopt CIII' Beipoc Ha 0,39% 1o HoBoro pexopaHoro ypoBHs 356,1 MiH T B
roJl, OJHAKO 3TO CTaJI0 CaMbIM HU3KHM 3HaueHueM npupocra ¢ 2012 roxa.

OcHoBHasi 0COOEHHOCTh AMHAMUKHU mpou3BozcTBa U skcnopta CIII' B 2020-2021 rogax cBsizaHa ¢
BbICOKOM BosaTHibHOCTHIO mocTaBok CIII u3 CIIIA 3a cueT MaccoBBIX OTKa30B IOKyMaTelel OT Mo-
CTaBOK Ha (poHE CHIKEHUS CIIpoca Ha Ta3 B IEPUO/] «JIOKJAYHOB» M B TO )K€ BPeMs CTPEMHUTEIHLHOTO
yBesmmueHus obmero npemnoxenust CIIT co croponsr CIIA.

B 2020 rony npoektHas mouHocTh 3aBojoB CIII' B Mupe yBennunnacs, no nanubiM GIIGNL, Ha
6,4% t/r, um Ha 27,3 MutH T B rof (BKItovast popmanbHoe pactmmpenne PNG LNG B [Tamya — HoBast
['Bunes ¢ 6,9 no 8,3 MyIH T B roJ1 — 3aB0oJ1 paboOTaeT Ha ’TOM YPOBHE YK€ HECKOJBKO JieT). Bech (dak-
tryeckuii mpupoct nputiencs Ha CILIA (puc. 3, 4).
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Ucrounnk: cocraBieno aBropom mo nanasiM GIIGNL u EIA.

Puc. 3. Ctpykrypa muposoro 3xcriopra CIIT" 8 2014-2020 rr.
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Hcrounnk: cocraBneno aropom no nasHsiM GIIGNL u EIA.

Puc. 4. ITpupoct sxcnopta CIII" o crpanam B 2020 r. k 2015 1.

Momrnoctr mnaByuux 3aBosioB CIII™ coctaBisitor Ha Havano 2021 roaa 7,2 muH T B rof, win 1,6%
BCEX YCTAaHOBJICHHBIX MOIIHOCTEH CxKUkKeHUsA. B HacTosmiee Bpems NEUCTBYET TPU SKCHOPTHO
opuentupoBaHHbIX npoekTa: Prelude FLNG B ABctpanuu (3,6 mun T B rox), Kribi B Kamepyne
(2,4 maua 1) u PFLNG Satu B8 Manaizuu (1,2 maa 1). Jlo xonma 2021 roma oxumgaercs uX
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yBenuuyenue Ha 20,8% 10 8,7 MJIH T B TOJ 3a CUeT BBOJA B AKCIUIyaTallMl0 BTOPOIO 3aBOJA B
Mannaitzuun PFLNG Dua (1,5 maH T).

B 2010-e roas! npeanoxenne CIII" cTano MeHee KOHIEHTPUPOBAHHBIM U 00J1€€ KOHKYPEHTHBIM. DTOMY
CIOCOOCTBYIOT HE TOJIKO YBEINYEHHE YHCIIa YHaCTHUKOB PHIHKA U TIOBBIIIEHHE THOKOCTH KOHTPAKTHBIX
YCJIOBUH, HO U MOSIBUBLIASCS Y MHOTHX CTPAaH BO3MOKHOCTh THOKOTO M OBICTPOTO MepepacipeieeHus!
9KCIIOpTa MEXy pernoHansHbIMU peiHKamu (CLIA, Karap, 3aBog «SIman CIII» u mp.).

Honsa CIII' B MmexxtyHapoiHO# Toprosile razoM ysennuuiaachk B 2020 roxy 1o 51,9% nporus 48,8% B
2019 rogy. B unepumnonnom crienapun MOA k 2060 roxy mosst CIII Bo3pacteT 1o 60%.

Ixcnopt u3 CHIA

B 2020 rony rogosoii Temn pocta 3kcriopra u3 CIIA cocrasuin 32,6% npu cpeIHEMUPOBOM 3HaYe-
Huu 0,37%. C 2015 mo 2020 roa sxcnopT yBeauqmics B 84 pa3a ¢ IOUTH €KETOAHBIM PACITUPEHHEM
reorpaguu nocraBok. Ilo coctosnuto Ha 2021 rog on oxBaTbiBaeT 39 crpad (T.e. 60mabme 90% ot
CYLLECTBYIOIIUX cTpaH — umnoprepos CIIT).

B 2020 rogy skcnopt noctur 44,76 miH T B roa, uin 12,6% ot 06bemMa MeXTyHApOIHONH TOPTOBIH
CIITI'. ITo aTomy nokazarento CIIA Bsinun Ha TpeTbe MecTo nocie Asctpanuu u Karapa. 3a nckiro-
yenueM (espaiis, B 2021 rogy skcnopt ObeT UCTOpUYECKHE PeKOpabl. Tak, B MIOJE OH OKa3ajcs B
3,1 pasa Boimie, yem B nipoBasibHOM 2020 roay, u B 1,9 pa3a Gonbliie Mo CpaBHEHHIO C TIPEABIIY UM
nukoM 2019 roga. Pe3kwuii nmpoBan B skcriopte B Mae—ceHTs10pe 2020 rona oOBsICHAICS OONBIIMM
YHCJIOM OTKa30B OT IOCTABOK.

CIIA wrparot BeayIIyIo pojb B CIIOTOBOM U KpaTkocpouHoi Toprosie CIII™ (omepexkas ABCTpauio,
¢ noxneit 21,3% B 2020 roxy). Ha takue kontpaktsl B 2020 roay npumiock 91,3% nponax amepu-
kaHckoro CIII" B Utamuro, 84,0% B BenmukoOpuranuto, 65,9% B Mcnanuto, 58,5% B KHP, 48,5% B
SAnonuto u Bce nocraBku B Typuuto, I'penuto, JIutsy, [lakucran, banrnagem, Kyseiir, Mekcuky,
Koxym6uto u Ha Smaiiky.

Hawubonee 3nauntenpHa posnb amepukanckoro CIIIN B ctpanax JlatmHckoit Amepuku: B IlaHame
(90,9% Bcero ummopta B 2020 roxy), bpazunuu (82,8%), Uunu (58,7%), lomunukanckoit Peciry©6-
muke (47,0%) u ap. B nenom, CIIIA 3anumarot 48,2% natuHoamepukaHnckoro peraka. Taxoke CIIIA
noMuHHupytoT B U3paune (57,9%) u B I'pennn (47,7%).

B ortimume ot 2017-2018 roz1oB, KIIOYEBBIM HallpaBIEHUEM IIPUPOCTa IocTaBok amepukanckoro CIII™ B
2019-2020 rogax crana Espomna (¥ mpupocta B 2019 rogy u 52,6% B 2020 roxy). B uncie npodero, B
EBporny Obu1 niepenarpaniens! 00bembl CIIT, npeana3zHadeHHble i1 skcnopta B Kuraii, mocie noBbl-
1IeHus MonuuivH Ha uMnopt amepukanckoro CIII' B Kurae 10 25% B pamkax «TOproBoii BOWHBD.

B ctpyktype nocraBok CIII" u3 CIIA B 2021 roay cuibsHO Beipocia qoiist CeBepo-BocTounoi A3nun
n Jlatunckoit Amepuxu (bpazunuu, Ynnu, ApreHTHHBI U JIp.) 3a CUET CHWXKEHUS JoJiell EBpomnsl n
bmmxnaero Bocroka.

[TouTtr Bech momosHUTENBbHBIN 00beM ameprkanckoro CII, moctynmBmmii Ha peiHOK B 2021 roxy, pasme-
i Mexy coboit CeBepo-Bocrounas Asus (56,1% ot npupocta) u Jlatunckas Amepuka (35,2%).

Ocnosro#t mpupoct 3xcrnopta CII" u3 CIIIA B 2021 romy obecrednBarOT HOBBIC JTHHHUH 3aBOJIOB
Corpus Christi, Freeport u Cameron.
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HNuBecTHIMOHHBIE pellIeHUsI

B 2020 rony B Mupe nmpeanoiarajioch NpUHATHE OKOHYATEIbHBIX HHBECTULIMOHHBIX perienuii (FID)
10 CTPOUTENILCTBY HOBBIX MOIITHOCTEH CIKMIKEHUS ra3za peKopaHbIM 00beMoM — okosio 100 MiH T B
roa. OgHako noj BIMSIHUEM KpaliHe HU3KOM LIEeHOBOM KOHBIOHKTYphI ¥ a"naeMun COVID-19 B utore
3a BECh Il OBbLJIO IPUHSTO pellIeHre TOIBKO 1Mo ogHoMYy mpoekTy (Energia Costa Azul T1 B Mekcuke)
Ha 3,25 MJIH T B TOJl C BBOJIOM B cTpoii B KoHIle 2024 rona. CylmecTBEeHHYIO pOJib CHITPAiIO TO, YTO
JAHHBIA MPOEKT IMpenoaraeT nepenpoGpuiInpoBaHue CyIECTBYIOIIErO perazu(uKaluoHHOro Tep-
MHHAJIA, 9YTO CHUXKACT U3IEPKKH (puc. 5).
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Hctounuk: cocraBneno aBropoM 1o nanabiM IGU u Cheniere.

Puc. 5. Ilpunsteie FID no HoBBIM npoekTam cTpouTenscTa 3aBoj1oB CIIIT B Mupe

MDA cBs3bIBaeT MaccoBoe oTkiaabiBanue FID ¢ nomunupoBanuem mozaenu equity-lifting npu ¢u-
HaHcupoBaHuU HOBBIX CIII'-TipoeKToB, KOTOpasi B YCIOBUAX BHICOKOW PHIHOYHON HEONPEIEIIEHHOCTH
MOBBIIIAET PUCKU HHBECTOPOB.

B 2021 rogy uHBECTOPHI, HECMOTPSI HA BEICOKUE LIEHBI, COXPAHAIOT CJIEPKAHHOCTh B OTHOIIEHUH HO-
BbIX FID. 1o cocTosiHMIO HA OKTAOPH OHHM OTpaHUYMBArOTCS pemeHueM Qatar Petroleum (depans
2021 roga) o pacupenuun MoiHocTel Ha 32 mMiH T B rox B Karape k 2026 rony.

IIpu 3TOM BCero Ha 3Tane CTPOUTENHCTBA MU MOJArOTOBKU K Hemy (¢ yuetom Kartapa u Mekcukn),
1o cocTosiHuIo Ha peBpanb 2021 roga, HaxoasTCst MomrHOCTH Ha 139,1 muta T B rox B 10 crpanax. 1o
orieake IGU, B cocTosSTHUM TTpeIBapUTEIILHOTO 00CcyxaeHus Haxoastes FID eme va 892,4 MiH T B
roa, u3 HuX 65% (579,4 mnn 1) — B CIIIA u Kanane. 1o BIBO€ MPEBHINIAET TEKYIIHE MOIIHOCTH U
B HECKOJIBKO pa3 — BeCh BO3MOKHBIN mpupoct crpoca Ha CIII" B mupe He Tonpko kK 2030, HO U K
2040 rony. K npumepy, komnanus Cheniere (BecbMa ONTUMHCTUYHO OLICHUBAIOLIAS NEPCHEKTHBBI
r7100aIbHOTO CIIpOca) BUAUT MOTEHIMaN A npuHsaTua HoBbIX FID no BBoay mMormiHocTel B 00beMe
Bcero 70 miH T B rog k 2030 roay u 225 muH T k 2040 roxy.


https://iea.blob.core.windows.net/assets/261043cc-0cb6-498b-98fa-a1f48715b91f/GasMarketReportQ42021.pdf
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He3zarpy:keHHble MOLITHOCTH

Jlomst He3arpy>KeHHbIX MUPOBBIX MOILHOCTEH CXKMKEHUs (OTHOLICHHE MPOM3BOJCTBA K NMPOEKTHON
MOIITHOCTH Ha KOHEIl MPEAbIAYIIEero roja) kojednercs B nuamna3one 11-18%. Haubonpmiero 3naue-
Hus oHa gocturana B 2015 u B 2020 rogax: B 000oux ciay4asx HaOIIOJaTUCh HU3KHE TEMITBI POCTa
cripoca Ha (poHe pacTyIero npeagoKeHus.

B 2021 rony, no Hameid npeaBapuUTEIbHON OLIEHKE, J10JI1 HE3arpy KEHHbIX MOIIHOCTEHN cocTaBMIa
oko10 17,6%, a ux abCOMOTHBIM 00bEM MOXKET TOCTUYbh HOBOI'O UCTOPHUYECKOro pexkopaa — 80 MIIH T
B rojx (puc. 6).

MIH T B rog s 3KenopT (Npou3BOACTBO) %
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Hcrounwuk: cocraBiieHo aBTopom 1o gaaasM GIIGNL.

Puc. 6. 3arpyska MHpPOBBIX MOIIIHOCTEH CHKMKEHMS ra3a

Taxast kapTuHa BBIMJIAIUT NapaJ0KCaAIbHON Ha (OHE OLIYIIAeMOr0 yYaCTHUKAMHU pbIHKA JeQuuuTa
npeioxxenus CIII. D1o oObsICHAETCS TeM, UTO peaibHbIN 00beM He3arpyKEeHHBIX MOIIHOCTEH, KO-
TOPBIC MOXKXHO 6I>ICTp0 BOBJICYb B IPOU3BOJACTBO, 3HAYUTCIIbHO MCHBIIEC, ITOCKOJILKY MHOTHUEC U3 HUX
HE MOTYT OBITh HCIOJIB30BaHbI B CHITy OOBEKTHBHBIX OOCTOSITEBCTB: MPEXkKAE BCETO, CHIKECHUS J10-
6b1un raza (Munonesus, Tpunuaan u ToGaro, Amxup, Hurepus u np.). Kpome Toro, cienyer yuu-
THIBaTh CE30HHYIO HEpaBHOMEPHOCTh Mpou3BojcTBa U dkcnopTa CIII', mmaHoBoe oOciyXKuBaHUE U
BHEIUIAaHOBBIE OCTAHOBKH, a TAK)XKe JOCTYIMHOCTH (ppaxra.

ITo uroram 2020 roxa tpu crpansl (Poccus, Ilanmya — Hosas I'Bunes u Katap) npoussonunu CIIT
0o0JbIIIe HOMHHAIBHOM MPOEKTHOW MOITHOCTH, HO BO MHOTHX CTpaHax 3arpy3ka Oblla CyIIeCTBEHHO
HIDKE CpeTHEMHUPOBOM, ocobenHo B Erunre, Amxupe, Kamepyne, CIIIA u Tpuannane u Tobaro.

C anpens 2015 roma u3-3a BoopykeHHOro kKoH(pukTa B MlemeHe mpocranBaeT KpymnHbIii 3aBoj1 Balhat
MOIIHOCTBIO 7,2 MITH T B ToJI. [lepcrieKTUBEI ero BO3BpallleHus! K paboTe HEONpPeeICHHBI.
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[Mpuunna o6uynenus B 2021 roxy sxkcriopta Hopsernu — B pekpamenun ¢ 28 centsiops 2020 roxa,
MoCcJie CUJIBHOTO TOKapa M €ro TYIIEHHs MOPCKOM BOJOW, pabOThl €IMHCTBEHHOTO HOPBEKCKOIO
CIII'-3aBosna Snehvit B Xammepdecte (MormHocTbio 4,2 MiH T CIIT B rofy). OnepaTtopoM ¥ OCHOBHBIM
BIaenbIleM 3aBonaa (monst — 36,8%) sBusercs Equinor, moctaBku Takke ocymiecTBsioT Total u
Neptune Energy. Cpoku 3amycka 3aBojia y>ke ABaXKIbl IEPEHOCWIHNCH (M3HAaYaIbHO — | sSIHBaps, Mo-
ToM — 1 okTs10pst 2021 roxa) 1 Ha CETOAHAIIHUIN JeHb 0TOABUHYTHI Ha 31 mapta 2022 rozaa. [1pu sTtom
Equinor no-npexxHeMy He yBepeHa, UTO CPOKHU OyAyT BBIAEP>KAHBI.

PeanbHON BO3MOXKHOCTBIO JUIS ONEPATHUBHOW 3arpy3kHd He3arpy>KeHHBIX MOIIHOCTEH, MO Hallen
olleHke, obnanaroT, B ocHoBHOM, CIIIA. 3a BbIYeTOM He3arpy>KeHHBIX MOIIHOCTEH IPYTHX CTPaH,
3¢ eKkTHBHAS BETMYHHA «CBOOOTHBIX)» MOIIHOCTEH CKFKeHuUs 1o utoram 2021 roga He mpeBbIIIaeT
3%, wiu 12 MJIH T B TOZI.

IlepcnekTUBBI
bananc cnpoca u npeanoxxenus Ha MupoBoM peiHke CIIT" B 2022-2030 rogax npoI0KuUT, MO HaIlleH
OLICHKE, HOCUTh HEYCTOMYMUBBIN U BOJIATUIIbHBIN XapaKTep.

Peskuii nposan B npunsatuu FID B 2020-2021 rogax okaszan 0310paBivBarollee BIUSIHUE Ha PHIHOK
CIII', oxylaquB TEMIIBI IPUPOCTA HOBBIX MOIIHOCTEN Coxmxkenus nociue 2024 roga. B 2021-2024 ro-
Jax B 0OOIIel CI0KHOCTHU JAOJDKHBI OBITh BBE/ICHBI B CTPOIl HOBBIE MOIITHOCTH B 00beMe 48-54 MiH T
B I'0JI, IPU 3TOM IIOJIOBHHA U3 HUX 10 KoHma | kBaprana 2022 roga. 3T0 10HKHO IPUBECTHU K yCTpa-
HEHMIO OIYIAeMOoro AeuuuTa, OJHaKO OajaHC OCTAHETCS HAPSKEHHBIM.

OnHako 1o/ BIMSIHUEM BBICOKHX IIeH M fedunmrta npepioxenus B 2021 roxy yxe B Onkaidime
rojibl MO’KHO okujath HoBoro Oyma FID. B mepcnextuse nocie 2025 roga 3To NpUBEAET K CyIIe-
CTBEHHOMY M30BbITKY MPEAJIOKEHNS, 0COOEHHO €CJIH MO/ BIUSHUEM BBICOKUX LIEH IPOU30MIET OXJIa-
KJIEHHE cIpoca (YTO MOKa BBIMISIAUT MAJIOBEPOSATHBIM).

Haunnas ¢ 2025 ropa, u3-3a OJJHOBPEMEHHOTO BBOJA KPYMHBIX HOBBIX MOIIHOCTEN CHKMKEHUS B
CIIA, Poccun, Katape u Apyrux crpaHax, MOXKHO 0>KUJATh MOSBICHUS U30bITKA IPEIOKEHHS, 00-
Jiee yCTOMYUBOro, 4eM BO BTOpoit nmojioBuHe 2010-X rogoB. OHaKo HE MO BCEM MPOEKTaM yKe IpH-
HATHl OKOHYATEJIbHbIE NHBECTUIIMOHHBIE PEIICHHS — KaK yxe oTMedanock, B 2020-2021 rogax MHO-
THe U3 HUX OBUTH OTJIOKEHBI.

Makcum bpukca
Pyxosooumens Komumema no snepzemuxe
Hupexmop npoexmos 6 cghepe s3nepeemuxu

Poccuiicko-I'epmanckoti enewinemop2o6ot nanramol

I'epMaHo-poccuiickoe BOOPOIHOE APTHEPCTBO: BHI30BBI, BO3MOKHOCTH, MEPCHEKTHBBI

Knumaruveckue uenu I'epmanun
[Tapuxckast kondepenmus B 2015 rogy crana oTnpaBHOM TOUKOM 17151 GOPMHUPOBAHUS HOBOM KJIMMa-
TUYECKOW TapagurMbl MupoBoro wmacmrada. Ha koHdepenmum 150 cTpaH-y4acTHHKOB
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c(hOpMYJIHPOBAII MEPHI IO CHUKCHHIO COICPKAHMSI YTICKUCIIOTo Ta3a B atMocdepe Ha Onkaiiime
necatuneTus. [ 1o0ampHbIN SHEPTONEPEX0] — 3TO KOJIOCCATBHBIN BBI30B IS MUPOBON SKOHOMHKH,
CBSI3aHHBIN C HEOOXOIMMOCTBIO MIEPECTPOUTH BCE CPephl MPOU3BOJICTBA U MOTPEOTCHHUS.

Poccus u I'epmanus Taxxe patuduinuponanu [lapmkckoe cornameHne U TEM CaMbIM MPUHSIN Ha
cebst 00s13aTeNbCTBA IO COKPAIICHHIO BEIOPOCOB MAPHUKOBBIX T'a30B U 3alUTe KinMata. KoHkpeTHbie
knuMaTtudeckue nenu Poccus u ['epmanus, a takke EBporelickuii cor03 0003HAYMIHA B 3TOM TOY,
IIPE/ICTaBUB OOHOBJIEHHBIE KOHLIEMLWU KIMMAaTUYECKOTO pPa3BUTHs Ha Oynkaillive IecsTHUIIeTUs
(puc. 1). EC noctaBuu cBoei iesbto k 2050 roy 10CTHYb «YTJIEPOIHON HEUTPAIbHOCTHY, T.€. BBINTH
Ha HyJeBOl O6amaHCc BEHIOPOCOB MapHUKOBLIX Ta30B. [1o3xe ['epmanus mpencraBuia emie 6ojaee aMOu-
LIMO3HBIE EJIH 110 JOCTHKEHUIO yriiepoaHoi HelTpabHocTh: OPI™ mitanupyet yxe k 2045 rony ne-
pecTaTb MPOU3BOJIUTE BpEHbIE BHIOPOCH! Ha cBoel Tepputopuu. [lpu 3Tom I'epmanust niuaHupyer
MOJIHOCTBIO OTKAa3aThCsl OT ATOMHOM M YTOJIbHOM SHEPreTUKH, CIeTaB CTaBKy Ha BO30OHOBIISIEMbIE
HWCTOYHUKHU SHEPTUU U BOJOPOAHOE TOIUIMBO.

mAHK- yTb K KNIMMaTU4ecKow HeiTpanbHocTy 2045
Meépbl N0 AOCTMXEHUI IKITMMATUHECKOI HelTRab OCTH

BN

400 1o 650 I'Br

pa3B1THE M AOMONHNU-
TeNbHbIA UMNOPT BO306-
HOBNAEMOW 3HEPruu

&
10 A0 15 MJIH. TOHH

BO/IOPOAA, 4TO6bI YCTaHO-
BUTb €r0 B Ka4ecTse
[NaBHOrO 3HEProHOCUTENs
W AipaiiBepa TexHonornye- s
CKMX nepemeH =

~ S -

\

@5
100 %

MEeHblUE HCKOnaemoro
TONNMBA, CBOOOAHOE LUMPO-
KomacLuTabHoe ucnonb3osa-

HUe 3neKkTpoTpaHcnopTta

Ho 60 MJTH. TOHH

xpanenus CO2 8 rog,
MeXoTpacnesoe
MCNONb30BaHWe CUCTEM
xpaHenus C02

G

50%

TENNoBbIe HACOChI KaK

JOMUHNPYIOLLAs TeXHO-

NIOTMA B XKUNbIX JOMAX W
0hMCHBIX 3aHNAX

A
&
60 000

3NEKTPOCeThb, Y106

' 06ecneynTb A0CTaTO4HbIE
.~ TPAHCMOPTHbIE MOLLHOCTH

Ha BCEX HanpasneHnsx

Puc. 1. IlyTs x k1uMaTudeckoi HelTpansHocTH 2045,
Mepbl 10 TOCTUKEHHUIO KIIMMAaTUYECKOW HEUTPabHOCTH

[1yTh K JOCTHIKEHHIO KIIMMATHYECKOU HEUTPAIIBHOCTH FEPMAaHCKOE IIPABUTEIIBLCTBO pa3IeInio Ha He-
cKoJbKO 3TanoB. HoBas penaknus 3akona o 3amure kaumara (Klimaschutzgesetz — KSG), kotopas
6buta mpuHsaTa bynaecrarom 24 utons 2021 roaa, npeanonaraer y>KeCTOUSHUE LeNIU 0 CHUXKEHUIO
BEIOpOcoB CO2. LleneBoii mokaszarens cHIKeHUs BEIOpocoB Ha 2030 ron yBenuuuBaeTcs Ha 10 mpo-
[EHTHBIX ITyHKTOB. JTO 03HAYAET, YTO K KOHILY JIECATHICTHS | epMaHust TOJDKHA COKPATUTh BEIOPOCHI
NapHUKOBLIX Ta30B Ha 65% 1o cpaBHeHuo ¢ 1990 rogom.! Bospocime amMOUIMKM HOBIHMAIOT Ha

L URL: https://www.bmwi.de/Redaktion/DE/Artikel/Industrie/klimaschutz-deutsche-klimaschutzpolitik.html
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TUTaHBI IO coKpatieHuto BEIOpocoB CO2 k 2030 roxy B OTAENBHBIX CEKTOPAX: YHEPTETUKE, TPOMBIIII-
JICHHOCTH, TPAHCHOPTE, OOCITY>)KUBAHUY 3/ITaHUH M CEITLCKOM XO3SIHCTBE.

Ha 2040 rog ycraHoBIIeH 1ieJIeBOM MOKa3aTelb cokpaiieHust He menee 88%. K 2045 rony 'epmanus
JIOJKHA JTIOCTHYb HEHTPaJIbHOTO YPOBHSI BHIOPOCOB MapHUKOBBIX ra3oB, a mocie 2050 roga Oyzaer
CTPEMUTHLCS K OTpHUIATENbHBIM BbIOpocaM. B aToMm ciyuae ['epmaHust JomKHA CBSI3BIBAaTH B €CTe-
CTBEHHBIX MOTJIOTUTENSAX OOJIbIIE ITAPHUKOBBIX Ta30B, YEM BBHIOpAchIBaeT (puc. 2).

Knumatuueckune uenu lepmaHunm

BbiOpOoCh! MAapHUKOBLIX Ta30B B 9KBMBaneHTe CO2

(MNH TOHH)

Puc. 2. Kimmmatnueckue mienu ['epmanmm. BeiOpoc mapHUKOBBIX Ta30B B 3kBHBasieHTe CO2 MIIM MITH TOHH

B 3akoHe ckazaHo, 4TO KJIMMaTHYECKUE e OyAyT MOCTOSHHO NepecMaTpuBaThCs MyTeM MOHUTO-
punra. Hauunas ¢ 2022 roga DKCIepTHBIN COBET 0 U3MEHEHUIO KJIMMaTa BIIEPBbIE CTAHET KaXK/Ible
JiBa rojJia MPeICTaBIATh JO0KIA] O JOCTUIHYTBIX K HACTOAIIEMY BPEMEHHM LEJNIAX, MEpax U TeHJCH-
nusax. Ecnu noctaBnenHsle 1enu He Oy IyT JOCTUTHYTHI, (hefiepaibHOe TPABUTENbCTBO HAYHET MPH-
HUMAaTb HE3aMEJIUTENBHBIE MEPHI.

B 3akoHe moguepkuBaeTCs BKIA MIPUPOIHBIX SKOCUCTEM B 3aIIUTy Kiaumara. Jleca u 6onora siBiis-
IOTCSI pe3epByapamu yriepo/ia, Tak Ha3bIBAEMbIMU €CTECTBEHHBIMH OTTOTUTENAMH. OHU BaXKHBI TS
CEKBECTpaIK HEN30eKHBIX OCTATOYHBIX BHIOPOCOB MAPHUKOBBIX T'a30B.

JU1s JOCTHXKEHMS HOBBIX LieJIel HEOOXOIMMBI 3HAUUTENIbHbIE YCUINA U (UHAHCOBBIE pecypcbl. [Ipa-
BUTEJIBCTBO | 'epMaHuy 410 MOIHBIM UMITYJIBC JUIsSl JOCTHKEHUS Lesiel, TpuHsB 23 ntond 2021 rona
B pamkax Oroypkera Ha 2022 ron MHBecTHIMOHHYIO porpaMmy 1o 3amute kimmara (Klimaschutz
Sofortprogramm 2022). B pamkax 3T0# mporpaMMel (heiepaibHOe MPABUTEIHCTBO BBIICIHAT B 00IICH
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CJIO’)KHOCTH OKOJI0 8 MiIpa €Bpo Ha 2022 ToJ1 11 BCEX CEKTOPOB IKOHOMHKH, BKITIOUAst MEPHI 110 MO/~
JiepiKKe TIPOMBILIIIEHHOCTH, SHEPIeTUKH, TPAHCIIOPTA, CENbCKOTO X034HCTBa, 1ecoB U TopdsaHuKoB.!

Ha eBpomnelickom ypoBHE €l1e HE ONpeeIeHbl KOHKPETHBIE Ark ISl JOCTHKEHUS KIMMATHYECKUX
nesneit 2050. 3akoH o 3amure kiuMarta ['epmannn npeaycMaTpuBaeT, YTO 3aKOHOIATEIIbHOE MPEITIO-
KEHHE T10 aJanTaluy K eBPONEeHCKUM TPeOOBaHUSIM JOKHO OBITH MPEICTABICHO HE MO3THEE MIECTH
MECILICB IIOCJIC UX BCTyHJIeHI/ISI B CI/IJIy.2

Pa3paboTka BOIOpPOAHBIX cTpaTeruii

[Ipou3BOJACTBO 3JEKTPOIHEPTUM U TEIUIa — CEKTOpP SKOHOMMKH, OTBETCTBEHHBIH 3a BBIOPOCHI
HanOOJIBIIEr0 KOJIMYECTBA MAPHUKOBBIX ra3oB B aTMochepy. [losTomy yBenuuenue nonu BUD B mu-
POBOM 2Heprodanance — HeOOXOIUMBIN IIar HAa MYTH K JOCTHKEHHUIO YIIEPOIHOW HEUTPAIbHOCTH.
OpHaKo BO3MOXHOCTH 3JeKTpUUKay Ha 6aze B3 HepocTaTouHbl U1 MOKPHITHS BO3PACTAIOLINX
noTpeOHOCTEN TII00ANBHONW SKOHOMUKH. OTHUM W3 BO3MOXXHBIX BAPUAHTOB PEIICHHUS ATOW MPO-
0JIeMBl JIOJDKHO CTaTh PA3BUTHE BOJIOPOTHOMN SHEPTETUKH. BOIOPOIHBII PRIHOK, KOTOPBIHA (OpPMHPY-
eTcsi OyKBaJIbHO Ha HAIIMX IJ1a3aX, OTKPHIBAET OIPOMHBIE MEPCIIEKTUBBI KaK ISl Pa3BUTHUSI OM3HEeca
B JIyX€ «3€JIEHBIX» TEXHOJOTUil, TaK U JJI HaJIa)KUBaHUs MEXIyHapOAHON Koomepauu (puc. 3).

&Y ExxerogHoe cokpalleHue BbiIOpocoB
(cpenHee kon-sBo CO2-3kBMBaneHTa B MSTH. TOHH)

p I 7,2
JHepreTHIeckuii =

'E B 13,6
CexTop |, Y 7,2
I 3,3
I 6,3
MpomblwnentocTs A 7,9
Lo O
I 7,2
Tpancnopt I 5,7
I 3,0
s e I 5,1
nanua B I 4.5
’ B 19902019
Cenbekoe ‘”:k =!,I’1 M 2019 - 2030
X03SCTBO I 3,7 B 2030 - 2045

NcTounuku: defiepantHoe BeAOMCTBO NO 0XpaHe OKpyXaloLlei cpefsl fepMaHuu,
depepanbHoe BelOMCTBO N0 OXpaHe okpyatoulei cpeapl Lseliuapym, McKinsey

“Lenun ycTaHoBN€Hbl COMNACHO fONOMHEHWIO K heflepanbHOMY 3aKOHY O 3alluMTe Knumara oT 23.05.2021

Puc. 3. ExxerogHoe cokpaiiieHue BEIOpocoB (cpennee konuuectBo CO2-7KBUBAJICHTA B MITH TOHH )

L URL: https://www.bmu.de/themen/klimaschutz-anpassung/klimaschutz/bundes-klimaschutzgesetz
2 URL: https://www.bundesregierung.de/breg-de/themen/klimaschutz/klimaschutzgesetz-2021-1913672


https://www.bmu.de/themen/klimaschutz-anpassung/klimaschutz/bundes-klimaschutzgesetz
https://www.bundesregierung.de/breg-de/themen/klimaschutz/klimaschutzgesetz-2021-1913672
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Bopopon, 61aromapss MHOTOYHCICHHBIM OIIIUSAM €T0 IPOU3BOJICTBA, TPAHCTIOPTUPOBKH, XPAaHEHHS U
[IPUMEHEHHS, SBISAETCSA YHUKAIBHBIM JHEPTOHOCUTENIEM U OJHHUM M3 JIy4YIIUX TEXHOJIOTUYECKUX pe-
HIeHu# a7 nekapOoHu3anuu. OHaKo pa3BUTHE BOJOPOIHOTO PHIHKA CBSI3aHO C IIEIIBIM PSIJIOM KO-
HOMUYECKHX U TEXHOJIOTHYECKUX BBI30BOB. BaxkHEHIINI U3 HUX — OTCYTCTBUE HHPPACTPYKTYPHI IS
XPaHEHUs U TPaAaHCIOPTUPOBKH Bojopoaa. Kpome Toro, Ha CerogHsAmHuN J€Hb MPOU3BOICTBO YyIJe-
POIHO-HEUTPATILHOIO BOJOPO/A CIMIIKOM JOPOI0, a 3HAYUT, HEPEHTAOEIBHO.

[Tonumas 310, yxke 6oisee 20 rocymapcTB U cBbIie S0 Kopropanuil TPUHSIIH T0JITOCPOYHBIE MPO-
rpaMMBbI Pa3BUTHUS BOJOPOHBIX TeXHOJOrUM. [l OCylecTBIeHNUs MPOPHIBHOTO CKayKa B ATON 00-
JaCTU B CKaThble CPOKH OM3HECY HE00X0IMMO OOBEIUHUTD CBOM YCHIIUS U 3apyUUTHCS MTOAJCPKKON
B MEKI'OCYJapCTBEHHOM KOOIIEpAalMi Ha CAaMOM BBICOKOM YpOBHE. JIaHHBIN IMOJX0J] HALIEN CBOE OT-
paxenue B [lozunmonnom aokymente Poccuiicko-I'epmanckoil BHemHeTOoproBoil manatsl (BTII)
«Poccuiicko-repMaHckoe MapTHEPCTBO B 00JIACTH BOJAOPOIAHON HHEPreTHKU», OMYOJIMKOBAHHOM
7 urosst 2020 roqa.t

«/lna npeononenus 3TUX O6apbepoB HEOOXOIMMO Pa3BHBATh HAIMOHAIBHBIE CTPATErMu B 00JacTu
BOJOPOAHBIX TEXHOJIOTUM IIPU OJJHOBPEMEHHOM U aKTUBHOM MEKyHAPOJHOM COTPYIHUYECTBE, 103~
BOJISIFOIIEM 3a CYET OOMEHA OIBITOM U 3HAHUAMMU, TpaHC(]epa TEXHOIOTU, COBMECTHBIX UCCIIEI0BaA-
HUI U pa3pabOTOK JOCTHYb HauOOJIBILIEro mporpecca B 3Toi o0nacTu B KpaTdaiiue cpoku. [les-
TEJIBHOCTB I10 PAa3BUTHUIO BOJAOPOAHBIX TEXHOJOTHH B IBYX CTpaHax sBISET COOOH OCHOBY JUISL pOC-
CHIICKO-TepPMaHCKOT0 COTPYIHUYECTBA B JaHHOI cepen?, — ToBopHTCs B fokymenTe BTII.

10 urons 2020 rona I'epmanust o6HapogoBana «HanmoHalibHy0 BOJOPOAHYIO cTpaTeruoy». Llens
CTpaTeruu — pa3paboTaTh JATbHEUIITNH MyTh Pa3BUTHUS YHEPTOCEKTOPA CTPAHBI, KOTOPBIN IMO3BO-
JUT pa3BUBATHCS TEPMAHCKON MPOMBIIIJIEHHOCTH B MPEKHUX TEMIIaX IPH BHIIOJHEHUH I100aJb-
HBIX KJIIUMaTHYECKUX Liejell. B aMOUIIMO3HOM JJOKYMEHTE MepedrclIeHbl 38 MOIUTHYECKH X, 3aK0-
HOJIaTENbHBIX, HAJIOTOBBIX U (PMHAHCOBBIX MEp, KOTOpble obecrneyar MOJJIEPKKY BOJOPOJIHBIX
MIPOEKTOB U MO3BOJISIT BHEAPUTH UX KaK B 3JIEKTPOIHEPIeTUKE, HA aBTOMOOMIIBHOM, JKEJIE3HO0-
PO’KHOM M aBHUATpPAHCIOPTE, TaK U B TAKUX YTJIEPOJOEMKHUX OTpPACiiX SKOHOMMKHU, KaK yepHas
MeTajulyprus u HeTexumusl.

«DenepaabHOE MPABUTEIBCTBO MPUCTYIHIIO K peanu3anui HarmoHabHONW BOJIOPOIHOM CTpaTErHH,
3aJI0)KUB TEM CaMbIM Ba)XHYIO OCHOBY JJisl UCCJIEI0BATENbCKUX WHUIIMATUB U UHBECTUIUN CO CTO-
POHBI MPOMBITINIEHHOCTH. Bce 3T0 crmocoOCTBYeT MO3MIIMOHUPOBaHUIO ['epMaHUU Kak TMEepBOIPO-
XO/JIlIa ¥ TEXHOJIOTHYECKOTO JInjepa (Ha BOJIOPOTHOM PBIHKE, — HpUM. peo.)», — TOBOPHUTCS B OTUeTe
npasutenabcTBa OPI™ 0 peanuzanun HanmonansHOM BOIOPOAHOM CTpaTerHH.3

ITo onenkam denepalbHOTO MPABUTEIHCTBA, TOTPEOHOCTH CTPaHBI B BOJAOPOJC HA MEPHO ]I JIO
2030 roga coctaBsat 90-110 TBT 4. Jlna qocTrkeHHs TaKuX 1ejieid He0O0X0IMMO 00€CTIeUnTh TPOU3-
BOJICTBO JIEKTPOJIU3EpOB ¢ 00mIeit momrHocThio 5 I'BT 10 2030 roma, kK KOTOPHIM JOJKHBEI 100a-
BUTHCA entte S I'Bt k 2035-2040 romam.

KunroueBast posib B HEMELIKOM BOJOPOAHOM CTpAaTETrMy OTBOJMUTCS «3E€JEHOMY» BoAopoay. s ero
npousBoacTBa OPI" mnanupyet yBennuuts gono BUD 1o 65%. OnHako cyniecTByeT onaceHue, yTo

YURL: https://russland.ahk.de/ru/mediacentr/novosti/detail/pozicija-vtp-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-
ehnergetiki

2 Tam xe.

3 URL: https://www.bundesregierung.de/breg-de/suche/bericht-der-bundesregierung-zur-umsetzung-der-nationalen-
wasserstoffstrategie-1963338
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BO3MOKHOCTB McTosib3oBaHusi BUD B cpeaHecpoyHoil U JOATOCPOUYHON MEPCTIEKTUBE OTPaHUYCHA,
no3ToMy ['epMaHuu NpHUAETCS UMIIOPTUPOBATH «3EJIEHBI» BOAOPO, a TAKKE PACCMOTPETh APYrUe
BUJIbI BOJOPOJHOTO TOTLIMBA JIJISl IOKPBITHS OTPEOHOCTEN B AJIEKTPOIHEPTUU KaK B IMPOMBIIILICH-
HOM, TaK U B COLIMAJIbHOM CEKTOPaxX — 0COOCHHO Ha 3Tarle YHepPronepexoa.

«311eCh OTKPBIBAIOTCS MHOTOUHCIIEHHBIE BO3MOYKHOCTH JIJIS1 COTPYIHUYECTBA C OOTATHIMHU PECYpCaMU
cTpaHamH, BKIIro4as Poccuro. [Ipu 3TOM crnefyer Takke y4UThIBaTh BO3MOYKHOCTb MCIOJIb30BAHUS
«roiy0oro» BoJOpoa Ha 0a3e MPUPOJHOTO raza U «OMPIO30BOT0» BOJIOPOJ]A, B OCOOEHHOCTH, HA
sTane GOpMUPOBAHHUS BOJOPOTHON SKOHOMUKU. DTO TeM Oosiee HEOOXOAMMO, YUYUTHIBASI, YTO MOIII-
HOCTEM JJI IPOU3BOJICTBA «3€JICHOT0» BOJIOPOAa B 0003pUMOM OYIyIIIEM HE XBAaTHUT, YTOOBI OKPHI-
BaTh MOTPEOHOCTH B HEM, a «TOIy00i» BOJAOPO.I MOMOKET 00ECIIEUYUTh MPUTOK WHBECTHUITNI B IMOKA
€I1Ie HeJTOCTATOYHO PA3BUTYIO HHPPACTPYKTYPY», — CKa3aHO B MMO3UIIMOHHOM JOKyMeHTe Poccuiicko-
I'epmanckon BTII.

«Konnenius pa3BUTUs BOJOPOAHOU »HepreTuku B Poccuiickoit denepanumy, OMyOJIMKOBAHHAS
5 aBrycra 2021 roga, npezmnosiaraer, 4To, HOMUMO MOKPBITUSI BHYTpeHHeEro cripoca, PO moxer mo-
TEHLUAJILHO 3KCIIOPTUPOBATh HA MUPOBOI PBIHOK 10 0,2 MJIH TOHH BOIOpOJHOrO ToruvBa B 2024 roxy,
2-12 muH ToHH B 2035 roxy u 15-50 muH ToHH B 2050 roay B 3aBUCMMOCTH OT TEMIIOB Pa3BUTHUS
MHUPOBOM HU3KOYTJIEPOAHON DKOHOMHUKH M pPOCTa CIIPOCa Ha BOAOPOJ HA MUPOBOM pBIHKE. | 1aBHBIE
MIPOU3BOJICTBEHHBIE MOIIHOCTH AJIsi BHIPAOOTKH BOJOPOJHOrO TOIUIMBA OYyAYT pa3MeEIIeHbl B TpeX
kiactepax: Ceepo-3anagHoM (¢ opueHTauuen Ha skcnopt B EC), Bocrounom (¢ opueHranueii Ha
SKCHIOPT B A3HI0) 1 APKTHYECKOM (C OpUEHTAIMEN Ha CO3/JaHUEe HUZKOYTJIEPOAHBIX CUCTEM IHEPTO-
cHabKeHUs TeppUTOpHil ApKTHYecKoii 30Hb1 PD).1

Brironnoe reorpaduueckoe nonoxenne Poccun u 01M30CTh CTpaHbI K AKCIIOPTHBIM PHIHKAM, HaJTHU-
Yyue 3HAYUTEIIbHON peCypCHOM 0a3bl, OTHOCUTELHO HEBBICOKAS! CTOMMOCTH SJIEKTPOIHEPTUHU U HAJTH-
gyye OOJBIIOr0 00beMa M30BITOYHBIX (HEI03arpyKEHHBIX) MOIIIHOCTEH — TJIaBHbIE KOHKYPEHTHBIE
npeumyiecta PO npu BbIXoe Ha MUPOBOU BOJAOPOIHBIN PHIHOK.

Poccus genaer ctaBky Ha MPOU3BOJICTBO «T'OJTyOOTr0» BOJIOPO/Ia HA OCHOBE MPUPOIHOTO Tra3a. Hesna-
yuTensHbI 00beM BUD B o6mem sHeprodanance PO He MO3BONSET 0XKUAATH, YTO MPOU3BOACTBO
«3€JIEHOT0» BOJIOPO/Ia MOIYUYUT LIMPOKOE pacnpocTpaHenune B Poccruu, XOTs UMEHHO 3TOT BUJ TOTMI-
auBa OyaeT BocTpeOOBaH Ha €BpONEHCKOM pbhiHKe. OJHAKO Ha dTalle dHEPrornepexojia «roiay0oii»
BOJIOPOJI, POM3BeNeHHBI B Poccuu, OyneT mosib30BaThCS CIIPOCOM Yy HEMEIKHX MOTpeOuTesei.
B konte 2021 roxa kommnanus [TAO «HOBATIK» u Uniper SE noanucanu CornamnieHue o mocTaB-
KaX HU3KOYTJIEPOJIHOTO aMMHUaka o0bemMoM 0 1,2 MutH TOHH B rojl Ha peiHOK DPI', u3 xoToporo B
nanbHeifmeM Ha Tepputopun I'epManny Gy/eT BBIIETEH BOIOPOL.>

Mepa noaaep:Kku BOAOPOIHbIX IPOEKTOB B I'epmManun

[IpaButensctBo ®PI" BhiienseT 9 Miapa eBpo Ha Pa3BUTHE «3€JIE€HOW» BOJOPOAHONW MHAYCTPHH,
2 MIpA €BpO MOWAYT Ha MPOEKTHI B paMKax MEXIyHapoJHo# koomepamuu — Green Hydrogen
International.

L URL: http://static.government.ru/media/files/5JFns1CDAKqYKzZOmnRADAw2NqcVsex|.pdf
2 URL: https://www.novatek.ru/ru/press/releases/index.php?id_4=4808


http://static.government.ru/media/files/5JFns1CDAKqYKzZ0mnRADAw2NqcVsexl.pdf
https://www.novatek.ru/ru/press/releases/index.php?id_4=4808
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[ToMuMoO Mep 1Mo co37aHuI0 BHYTPEHHETO BOJOPOAHOTO phiHKa, HanmonansHas BOAOpoIHAs cTpaTe-
TSl IpeanoiaraeT coAecTBUE B aKTUBU3AIMHA MEKyHApOIHOTO COTpyaHUYecTBa. [y 3Toro mpa-
BUTEIHCTBO | €pMaHUU MIAHUPYET MPOJABUTaTh HEMEIIKHE TEXHOJIOTHH Ha MEXIyHAPOJIHOM PBIHKE,
TECHO COTPYIHUYATh CO CTpaHAMH-TIApTHEPAMHU U CO3/1aBaTh LEMOYKH MOCTAaBOK BOAOPO/A U MPOU3-
BOJIHBIX MTPOJTYKTOB.

JIJist CTUMYITUPOBAHUS TTPOSKTOB 32 PyOekoM ObUTH pa3pabOTaHbI CIEAYIONINE MEXaHU3MBbI:

e H2Global — ctumynupoBaHue pbIHKA Yepe3 KOMICHCAIMIO PA3HUIBI MEKIY LIEHOW MOKYIKHA U
LIEHOM MPOJIaXKu;

e FRL — pykoBOJCTBO 110 (UHAHCUPOBAHHIO MPOEKTOB MEXKIYHAPOHOTO COTPYAHUYECTBA;

® MEXIyHApOIHBIC U JIBYCTOPOHHHE WHHOBAIMOHHBIC (DOHIBI TSl PHUHAHCUPOBAHKS BOJIOPOIHBIX
1 UHGPACTPYKTYPHBIX IPOCKTOB C TOMOIIbIO KPEIUTOB U IPAHTOB;

L4 HZ-Uppp — HOHUCK U IMOAACPIKKA IIPOCKTOB B CTpAHAX CTPATCIHYUCCKUX ITAPTHECPOB.

L[eJ'II/I JaHHBIX IIpOIrpaMM U MEXAaHU3MOB:

® (CO3/1aHH€ YCTaHOBOK JIJISl MOJTYYEHHS 9KOJOTHUYECKH YUCTOrO BOAOPO/Ia U MTPOU3BOIHBIX, a TAKKE
JUTSL XpaHEHUsI, TPAHCTIOPTUPOBKU U KOMILJIEKCHOT'O MCIOJIb30BaHUSI BOJIOPOJA U COMYTCTBYIOLIUX
HCCIIeI0BATeNIbCKUX MPOEKTOB 3a npenenamu EC;

® MIOOJACPXKKa I/I}IGHTI/I(l)I/IKaHI/II/I, IMOATOTOBKH U pCaIN3alli MUJIIOTHBIX IIPOCKTOB 11O IIPOU3BOJACTBY
" UCTIOJIb30BAHUIO «3CJICHOI'0>» BOAOPOAA HA 3aPY6C)KHBIX PBIHKAX;

® (UHAaHCUpPOBAHHE MEXAYHAPOIHBIX U JABYCTOPOHHHUX MPOEKTOB MO MPOU3BOJACTBY BOAOPOAA U
CTPOUTENBCTBY HHPPACTPYKTYPHI.

IlepBblie BonopoaHbie «nUJI0Th» B I'epmanun u Poccun
I'epmanus yxe NpucTynuia K akTUBHOW CTaJIMM PEAIM3alliU IIEPBBIX BOAOPOIHBIX MPOEKTOB. Cero-
JIHS B CTPaHE TECTUPYIOTCS TEXHOJIOTUU 10 UCIIOJIB30BAHUIO BOAOPOAA.

Taxk, B «OHepretuueckom napke ban Jlayxmrear» B penepansroit 3emiie CakcoHMsI-AHXAIBT KOM-
nanuu — wiensl BTIT Uniper 1 VNG, a takxe ¢pupma Ontras HaMepeHbl BIIepBble 00bEIUHUTD MPO-
W3BOJICTBO, XpaHEHHE, TPAHCIIOPTUPOBKY U UCIIOJI30BAHKE BOJOPO/AA, MPOU3BOIUMOTO C TOMOIIBIO
SHEPTUU BETPOBBIX IJIEKTPOCTAHIIUH.

B 2020 rony xomnanus Siemens Energy Hayana pa3zpaOoTKy mepBOil B MHpe JEMOHCTPAIIMOHHOM
yCTaHOBKHU ¢ TexHoJorue Power-To-X-To-Power, koTopast MO3BOJIUT TPOU3BOAUTH U XPAHUTH «3€-
JICHBII» BOJIOPOJI, COEIUHSAS €T0 C MPUPOIHBIM ra30M B MAaKCUMaJIbHO BO3MOXHOW MPOMOPIINH, IS
JaJIbHENIIET0 MPOU3BO/ICTBA AIEKTPOIHEPTHUHU U TEILIA.

B okts6pe 2019 roma Wintershall Dea u Texnonmormueckuii ”HCTUTYT Kapiicpy? 3aKiTioumig coriarie-
HHUE O HAYYHBIX pa3paboTKax B 00JACTH 3KOJIOTMYHOTO MPOU3BOJCTBA BOJOPOAA U3 MPHUPOIHOTO Trasa
METOJIOM MHUPOJIN3a METaHa, YTO MO3BOJISIET IPe0OPa30BHIBATH COACPKAIIUICS B MPHUPOIHOM Ta3e METaH
B ra3000pa3HbIi BOJOPOJ M TBEPIBIA YIIIEPOA. DTa TEXHOJIOTHS MOXKET CTaTh OCHOBOM ISl yCIIEIITHON
peanm3anyuu aMOUITMO3HBIX T1aHOB DPI 10 JOCTHKEHUIO KIIMMATHIECKOW HEUTPAITLHOCTH.
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B Poccun nepBeie coBMecTHBIE «iiToThy 3amycTiiu [TAO «["asnpom» u 'K «PocaTtom» Ha 6aze
nabopatopuu B Tomcke. PazpabaTbiBaeMas MM TEXHOJIOTUS MTPEIOIAracT IPOU3BOJACTBO BOAOPOAA
U3 MPUPOAHOI'0 ra3a ¢ HyJICBBIMU BI:I6pOC€1MI/I.

Kpowme Toro, I'K «Pocarom» ¢ ssuBaps 2020 roma Hadasia moAroToBKY JOPOKHOW KapThl [0 peaausa-
LMW CTpaTeruu B 0OJIACTH SACPHOM SHEPreTHUKU B INI00ATFHOM M HallMOHAJIBHOM MaciiTabe. B ee
OCHOBE JIC)KUT TEXHOJIOTHS MMPOU3BOACTBA BOJOPOAA IIYTEM PA3JIOKEHHS BOJbI B BBICOKOTEMIIEpA-
TYpPHBIX SIIEPHBIX peakTopax. J[aHHas TEXHOJIOTHs BecbMa MEPCIEKTUBHA KaK C TOUKHU 3PEHHUs CHU-
YKEHHS IKOJIOTHYECKOI0 CJIE/Ia, TaK U C TOUKHU 3pEHUS 3aTpar.

Kak Mbl BUIIUM, IBE CTpaHbI BEAYT MIPOPAOOTKY Pa3HBIX TEXHOJIOTHIA UCXOs U3 1IeJIeH 1 3a7a4 CBOMX
HallMOHAJIBHBIX KIMMATHYECKUX CTPATEruil. OTH U3BICKAHUSA MOTYT CTaTb OCHOBOM IJIi MHOIOJIET-
HETO POCCUHCKO-TEPMAHCKOTI'0 COTPYAHUYECTBA B c(hepe BOAOPOAHBIX TEXHOJIOTHI, KOTOPHIE TAKXKe
OyayT ciocoOCTBOBATh AKTUBU3ALIMU JIBYCTOPOHHEN KOOIEpaIi B SKOHOMUYECKOM, TOTUTHUECKON
U KIUMaTHueckoi cdepax. O miaHax 1o HapalMBaHUIO COTPYAHUYECTBA ObUIO 3asiBICHO B (eBpae
2020 roxa Ha exeroanoi koHdpepenuu BTII no ymyumienno poccuiickoro MHBECTULIMOHHOTO UMHU-
mka B 'epmanun. Meponpusitue npoxoauino B O0beIMHEHUN TOPTroBO-IIPOMBIIUICHHBIX najnar ['ep-
MaHuu npu yyactuu nomourHuka Ipesunenra PO Makcuma OpelnikuHa, MUHHCTPA POMBIIIEHHO-
ctu u Toprosiu PO [lenrca MantypoBa 1 MUHUCTpa SKOHOMUKH U 3HepreTuku OPI [lerepa Anbt-
Maiiepa, 3aHMUMaBIIErO ATOT MOCT 10 nekadps 2021 roxa.

«DaxTophl ycrexa SHePTeTUYECKOro MapTHEPCTBA MPOIIJIOTO MOTYT CTaTh OCHOBOM JIJIsL YCIIEIITHOTO
Pa3BUTHUS POCCUICKO-TEPMaHCKOI0 BOJOPOIHOTO MapTHEpCTBa. HeMerkue TeXHOI0ruu BKyIIe ¢ poc-
CUICKUM CBHIPEBBIM U DHEPIreTHUECKUM MOTEHIIUAIOM CO3JAI0T MHOTOOOCIIAIOIINE TIEPCIIEKTUBBD», —
yBepeHsI dKcnepTsl Poccniicko-T'epmanckoit BTIT.!

Orpowmnsiii noternman BUD B Poccun, cymiectByroras HHPpacTpyKTypa ra3opoBOIOB U JIOTUCTHYE-
cKkast OJIM30CTh JIBYX CTpaH — OCHOBA JIJIsl OCYIIECTBIICHNS MPAKTUYECKUX 11ar0B B 3TOM HAIpaBJICHUU.

CoTpyaHnuecTBO B IepHO IHepromnepexoaa

B ocnoBe HannoHnasibHO# BOJIOPOIHOM cTpaTeruu MpaBUTENbCTBA [ 'epMaHuy Jexat riansl Mo Gop-
MHUPOBAHHIO ITI00ATBHOTO €BPOIEHCKOT0 PhIHKA BOJAOPO/Ia, HA KOTOPOM B JJOCTATOYHOM KOJIMYECTBE
OyZIeT JOCTYTEH «3eJeHbli» Bogopoa. OnHako npoiecc GOpMUPOBAHUS ITOTO PhIHKA U IOCTHKEHUE
KJIMMaTUYECKHUX LeJIed MOMOTrYT YCKOPUTh UCIOJIb30BAaHUE «TOIy0O0ro» MM «OMpIO30BOr0» BOJO-
polia, Ha KOTOpbIE C/leJlaHa CTaBKa B aHAJIOTHYHOM JOKyMeHTe npaBuTenbcTBa Poccun. Konoccamns-
HBIE 3aIachl MMOJIE3HBIX UCKOMAaeMbIX JiefatoT PO Hanboee BHITOJHBIM MapTHEpoM [ epmaHum, oco-
OeHHO Ha dTarne sHepronepexoaa. OnepaTuBHOE HaJa)KUBaHUE COTPYTHUYECTBA B 3TOM BoIpoce 0y-
JIET CIIOCOOCTBOBATH BHEJIPCHUIO HHHOBAIIMOHHBIX BOJOPOIHBIX TEXHOJIOTHUN HAa BCEX YPOBHSX.

Poccuiicko-I'epmanckas BTII BeicTynaer 3a yCKOpEHHOE pa3BUTHE POCCHUCKO-TEPMaHCKOIo MapT-
HEepCTBa B 00JIAaCTH BOJOPOIHBIX TEXHOJIOTHH U IIpeiaraeT cleAyolue ark B JaHHOW CBS3H:

«1) comeiicTBHE UHBECTUIIMSAM B Pa3BUTHH O€3yTJICPOIHBIX H/WIIN YIIIEPOAHO-HEUTPATBHBIX TEXHO-
JIOTUH MPOU3BOJICTBA BOAOPO/IA C LENBIO MOBBIIIEHUSI UX TEXHUYECKUX U IKOHOMHUYECKUX XapaKTe-
PHUCTHK, a TakXKe JJIs1 00ecreYeHHs MO3TAIHOT0 coKpanieHus BeiopocoB CO2;

LURL: https://russland.ahk.de/ru/mediacentr/novosti/detail/pozicija-vtp-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-
ehnergetiki


https://russland.ahk.de/ru/mediacentr/novosti/detail/pozicija-vtp-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-ehnergetiki
https://russland.ahk.de/ru/mediacentr/novosti/detail/pozicija-vtp-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-ehnergetiki
https://russland.ahk.de/ru/mediacentr/novosti/detail/pozicija-vtp-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-ehnergetiki
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2) VICTIOJIb30BaHNE B CPEJHECPOYHON MEPCIIEKTHBE «T0JIy00roy, KIIMMaTHYeCKH HEHTPaIbHOTO BOJIO-
poJia B Ka4ecTBE MEPEXOHON TEXHOJIOTUU 711 00eCIeueHus IPOU3BOICTBA «3€JIEHOr0» BOJOPOa
13 BO30OHOBIISIEMBIX HCTOYHUKOB 3Hepruu k 2030 roxy;

3) dopcupoBaHHOE pa3BUTHE BO30OHOBIIIEMON SHEpreTHKM B Poccuu ¢ mesapio obecrieucHus B
CpelHe- U JOJATOCPOYHOMN MEePCIEKTUBE PACTYILEr0 BHYTPEHHETO U BHEITHETO CIPOCa Ha «3EJICHBIID)
BOJIOPOJI;

4) co3gaHue COBMECTHOTO POCCHICKO-TE€PMAHCKOIO MUJIOTHOTO MPOEKTA ISl pa3pabOoTKH OMBITHO-
MIPOMBIIIJICHHON YCTaHOBKHU TI0 TIPOHM3BOJICTBY BOJOPOJA ISl UCCIIEOBaHUS HanOoiee d3PPeKTHB-
HBIX ¥ 9KOHOMHUYECKH 11€JIeCO00PA3HBIX TEXHOJIOTMYECKUX PEIICHHIA;

5) B I0OJITOCPOYHOI HEPCIEKTUBE — MEPEXO PECYPCOSMKOr0 IPONU3BOJICTBA HA «3EIICHBICY YHEPro-
HOcHUTeNIN Ha 6a3e BOJopo/a Ui COKpalleHHUs BBIOPOCOB YIVIEKUCIIOT0 ra3a B aTMocqepy», — IPOoIu-
cano B [Tosunuonnom nokymente Poccuiicko-I'epmanckoit BTIL.!

Author: Michael Kranhold

Dipl. Eng., MBA, Berlin, Germany
Co-author: Polina Sokolnikova
M.Sc., Berlin, Germany

Electricity — The Only Key to Net-Zero?
The Transmission System Operator 50 Herz

50Hertz
TenneT TSO
Amprion
TransnetBW

1.
2.
3.
4.

Fig. 1. 50Hertz as part of the German Electricity System

1 URL: https://russland.ahk.de/ru/mediacentr/novosti/detail/pozicija-vtp-za-partnerstvo-rf-i-frg-v-sfere-vodorodnoi-
ehnergetiki
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50Hertz is one of the four transmission system operators (TSO) in Germany (Figure 1). 50Hertz is
responsible for transmission grid in northern and eastern part of the country (Berlin, Brandenburg,
Hamburg, Mecklenburg-Western Pomerania, Saxony, Saxony-Anhalt und Thuringia). 50 Hertz is re-
sponsible for the extra high voltage grid (220 kV and 380 kV). The grid length of 50Hertz is about
10,200 kilometers. 1,200 employees of the company ensure that around 18 million people are sup-
plied with electricity (50Hertz Transmission GmbH, 2021). The maximum load at the 50Hertz grid
area is around 16 GW, which is around 20% of the whole German load. The main tasks of the com-
pany are to ensure the stability of the electrical energy supply; to promote the integration of renewable
energies; to facilitate the electricity market; to realis the grid of the future and to be a part of connected
European grid (50Hertz Transmission GmbH, 2021).

As part of the European network, the 50Hertz transmission grid is connected to its neighbor interna-
tional TSO’s: Poland (PSE), the Czech Republic (CEPS) and Denmark (Energinet.dk). S0Hertz co-
operates very closely with its international partners and contributes to the European goal to create an
internal electricity market. 50Hertz has a lot of different projects, which contribute to growth of the
national electricity markets in Europe and cross-border electricity trading. That is how, the exchange
of energy become livelier, more efficient and more climate-neutral. Using the cross-border connec-
tions between different countries, it is getting easier to balance fluctuation in renewable energy (RE)
generation (50Hertz Transmission GmbH, 2021).

RES Generation in the 50Hertz Grid Area: Installed Capacities and Feed-In

The share of RE in the German grid has grown very fast during the last twenty years. The German
government has used different support mechanisms for expansion of renewable energies, for example
Renewable Energy Sources Act (EEG). In 2010 the share of renewable energies was 16.9 percent.
Ten years later it was already ~30 % more (see Figure 2). By the year 2030, the share of RE should
be increased at least to 65 percent (50Hertz Transmission GmbH, 2021).

| 2000 | 2006

PV

@ Wind

() Biomass

Shaded Area proportianal to installed capacity

- ~30.000 plants - ~221.000 plants - >1.600,000 plants
- 1.665* MW installed wind capacity - 2.233* MW installed wind capacity - 49.628* MW installed wind capacity
- 41.687* MW installed PV capacity

Source: 50Hertz, 50Hertz, TenneT, Amprion, TransnetBW, Google Earth; *Preliminary data

Fig. 2. RES development in Germany
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Most of the European TSO’s closely cooperate with each other in order to reach the most ambitious
European energy policy goal according to the European Green Deal, namely a climate neutral conti-
nent by 2050 (50Hertz Transmission GmbH, 2021). That is why, it is very essential, that each Euro-
pean TSO sets its own goals to contribute to energy transition. That is why 50Hertz has launched the
initiative “From 60 to 100 by 2032 — New Energy for a Strong Economy”. The idea of this initiative
is to create the best electrical energy supply conditions for industrial customers, based on sustainable
energy sources. 50Hertz grid area has already a very colossal proportion of RE, which is around
62 percent (see Figure 3). One of the most important goal of the company is to reach
100 percent renewables by the year 2032 (50Hertz Transmission GmbH, 2021). 50Hertz connects
large-scale generators (including offshore) and consumers to the grid. Around 36 percent of German
installed wind power is fed into 50 Hertz’s grid, which is around 18,346 MW (Onshore) and
1,068 MW offshore (50Hertz Transmission GmbH, 2021).

Development of installed capacity of RE generations plants in the 50Hertz grid area
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Fig. 3. Development of RE generation in the 50Hertz grid area

Law Amending the Federal Climate Protection Act

50Hertz cooperates very strongly with German and European government and remains compliant
with applicable law. The Climate Protection Act passed in October 2019 had a very big influence on
the activities of the company. According to the Climate Protection Act the existing COz reduction
quota will be increased to at least 65 percent by the year 2030 (this amount was previously
55 percent). CO2 reduction quota will be at least 88 percent till 2040, the annual emissions in million
tons of CO2 equivalents in 2030 will be reduced from 175 to 108, where the largest share of the target
increase is attributable to the energy industry (50Hertz Transmission GmbH, 2021). The last goal is
a clear industrial policy signal, which means that energy-intensive companies need to use green elec-
tricity if they want to be more climate neutral. That is why, these companies will be interested to
locate in the regions with a big share of renewable energies, to cover their electricity needs entirely
from RE and decarbonize their processes (50Hertz Transmission GmbH, 2021). That is why 50Hertz
grid area is very attractive as an industrial location. The company ensures that Industry’s needs of
green electricity will be anytime fulfilled. Not only classic basic industries for production of steel,
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copper, aluminum, chemicals and cement will want to stay at the region, but also new players such
as digital industries with theirs energy-intensive data centers. Concerning this, 50Hertz expects in its
grid area around 800.000 new industrial jobs, around three hundred billion euro an industrial turnover
and 530 kWh specific electricity requirements for the production of one ton of crude steel in an elec-
tric steelworks (see Figure 4) (50Hertz Transmission GmbH, 2020).

MECKLENBURG-
VORSOMMERN

BRANCOENGURC

THURMNGEN

Fig. 4. Climate neutral industry in the 50Hertz network area

Due to increasing share of fluctuating renewable electricity sources, the German transmission
grid faces big challenges. One of the main challenges in the German electrical energy system is
the distance between the consumption center in south of the country and RE generation center in
the north. Due to these facts, the transmission grid became a central infrastructure for energy
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transition and climate protection. As it can be seen from the Figure 5, PV and onshore wind are
continuing to be expanded in the 50Hertz grid area every year. This share is going to grow to
reach the 100 percent renewable target. That is why, 50Hertz together with politics and other
TSO’s will continuously support the developing of renewable energies on land and at sea (50Hertz
Transmission GmbH, 2021) (Figure 6).
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Fig. 5. Expansion of PV and onshore wind in the 50Hertz grid area in 2020
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Fig. 6. Renewable feed-in in the 50Hertz grid area in 2032 (scenario estimation)

Offshore wind farms make an important contribution to the share of renewable energies in power
generation mix. In the Ostwind project, 50Hertz is currently connecting one offshore wind farm in
the Baltic Sea to its transmission grid (Figure 7). 50Hertz is implementing the additional submarine
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cable connection between the German and Danish power grids in the Baltic Sea — in the Combined
Grid Solution/Kriegers Flak project. The special feature of this project: national wind farms will be
connected to the transmission grids of their countries and also will be connected to each other. In
addition, Hertz, together with the transmission system operator Svenska kraftnit, is planning the
Hansa PowerBridge — an additional connection between the power grids of Germany and Sweden
through the Baltic Sea (50Hertz Transmission GmbH, 2021) (Figure 8).
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Current scientific studies show that in the coming decades the transport, building and industry sectors
can only become climate-neutral through more electricity-based applications (Figure 9) (acatech,
2017). 50Hertz participates in projects to use surplus renewable energy for power-to-heat and power-
to-gas, where appropriate. Sector coupling is entering a crucial phase. In the future, electricity will
not only be consumed directly and used for electro mobility and heat pumps, but also as Power-to-X
for district heating and industrial processes. This requires infrastructures that can be set up efficiently

in cooperation with network operators (50Hertz Transmission GmbH, 2020).

Electricity is primarily used for
power supply.

Electricity will remain to be a Electricity needs strong

valuable commodity. and flexible grids.

Electricity is an indispensable ' Electricity contributes to the decarbonisation
component for sector coupling. of energy-intensive industrial processes.

Electricity should be
fully exploited.

Fig. 9. Grids for power from renewable sources
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Fig. 10. The power grid expansion in progress (50Hertz Transmission GmbH, 2021)
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Due to the growing importance of electrification of transport and heating sectors, as well as industrial
processes, the power grid becoming the central part of the energy system. That is why, 50Hertz invests
a lot in the grid expansion and different support mechanisms for the grid, to integrate as much RE
into the grid as possible. The biggest challenge of today’s German energy system is to keep the bal-
ance in the new paradigm with less fossil-fuelled power plants (50Hertz Transmission GmbH, 2021).
One of the way to integrate the decentralized generation in the supply structures is the grid expansion.
The Deutsche Energie-Agentur (dena) studies from 2005 and 2010 underpinned the essential need
for grid development. In 2009, the Bundestag adopted the Power Grid Expansion Act (or ENLAG),
followed by the Grid Expansion Acceleration Act (or NABEG) in 2011. The comparison of power
grid expansion in Germany and in 50Hertz grid area can be seen from the Figure 10 (50Hertz Trans-
mission GmbH, 2021). Moreover, the Energy Industry Act (EnWG) requires 50Hertz and the three
other German transmission system operators, TenneT TSO, Amprion and TransnetBW, to develop a
joint grid development plan on a yearly basis. In June 2012, the first of those was presented to the
competent Federal Network Agency (50Hertz Transmission GmbH, 2021).

Excurse: Security of Supply

In Germany and other European countries there has been a discussion for a number of years how the
security of supply can be guaranteed even with a high proportion of renewable energies and a drop in
electricity production of conventional power plants. With the decision to phase out fossil power gen-
eration, this debate has gained new relevance in Germany (Gustedt, 2021).

Taking into account new German and European climate protection goals, the transmission system
operator 50Hertz considers the reform of the current electricity market design as urgently needed. It
is questionable whether the current market system provides sufficient incentives for investments in
controllable power plants, which will also be urgently needed in the future to ensure security of supply
in times of weak wind and sunshine (50Hertz Transmission GmbH, 2021).

Due to the phase out nuclear and coal-fired power, Germany will lose over 50 GW of secured and
controllable capacity (Gustedt, 2021). One of the most important support is the support of our neigh-
boring countries within international electricity market, but they face also a transformation of the energy
systems. Moreover, due to the different designs of energy systems, the guaranteeing security of supply
is different from country to country. To support the power grid Germany has focused among other
mechanisms on strengthening price signals on wholesale markets. However, Germany has decided to
maintain a strategic reserve, the so-called capacity reserve, outside the market, which serves, among
other things, to protect against extreme events that are uncertain and whose probability of occurrence
cannot be described (Gustedt, 2021). Security of supply has a stochastic character. Because the ability
of the power supply system to cover demand at a certain point in time depends on a large number of
stochastic influencing factors at that point in time, for example non-availability of generation plants due
to weather-related influences. Accordingly, probabilistically defined parameters for assessing security
of supply have become established (Gustedt, 2021). The parameter “Loss of Load Expectation”, shortly
LoLE, indicates average number of hours with load overhang per year. Loss of Load Expectation
(LoLE) best suited for formulating a security of supply standard (r2b energy consulting GmbH / Con-
sentec GmbH / Fraunhofer ISI / TEP Energy GmbH, 2019).

Based on conceptual analyzes and literature research, a threshold values for the LoLE are derived
(see Figure 11). As you can see, all scenarios show very positive results. It is shown that German
consumers can be supplied safely at all times. This corresponds to a load balancing probability around
98% (r2b energy consulting GmbH / Consentec GmbH / Fraunhofer 1SI1 / TEP Energy GmbH, 2019).
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LoLE* in hours
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ERAA: European Resource Adequacy Assessment

* LOLE: ,Loss of Load Expectation” average number of hours with load overhang per year

Fig. 11. The scenarios “BMW:i security of supply monitoring” and “ERAA” serve as sources

It’s getting more challenging to keep the electrical system safe and stable at all times in the energy
system without conventional fossil fuel power plants. The digitalization plays an important role when
integrating renewable energies into the grid and controlling the electrical system. In case to keep the
electrical grid more flexible, 50Hertz will increasingly use artificial intelligence for forecasting of
generation and consumption of electrical energy (50Hertz Transmission GmbH, 2020).

Conclusion

Today’s energy political goals have been shaped by global challenges such as increasing global
warming and depletion of natural resources. According to the “European Green Deal”, Europe is to
become the first climate-neutral continent by 2050 and 50Hertz shapes its strategies according to this
ambitious goal. That is why one of the main goals of the company is to cover 100 percent of electricity
demand in its grid area from renewable energies (50Hertz Transmission GmbH, 2021). In order to
make the energy transition successfull, it is initial to increase the tempo. This is only possible if we
look at the energy system as a whole and dovetail the electricity, heat and transport sectors more
closely (acatech, 2017). Germany must enter a new phase of the energy transition. After renewables
have been continuously developed in recent years, the basic technologies for a coupling of the sectors
are now available. It is the task of politics to set the course now in order to strengthen Germany as a
high-tech location and to make the energy supply flexible and secure (acatech, 2017). The German
climate protection goals require a full restructuring of the energy supply system in a few decades.
None of the ambitious energy transition’s goals can be achieved without extensive coupling of dif-
ferent sectors with electricity generation (50Hertz Transmission GmbH, 2021).
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OHeprod(p(peKTUBHOCTH KAK HHCTPYMEHT COKpPAallleHUs1 BLIOPOCOB MAPHUKOBBIX ra30B
B He(pTerazoBoM cexkTope

B HacTosiiee BpeMs nepexo]l K HU3KOYTJIepOJAHON MOAENN SKOHOMUKHU TpeOyeT MPUHSATHUS Mep MO
COKpAIIIEHUIO BHIOPOCOB TAPHUKOBBIX Ta30B. J{oCTH)KEHHE COOTBETCTBYIONINX IIeTei, KOTOpbIe ObLIN
noctaBiieHbl B KnorckoM mpotokoiie u [TapukCKoM COTNIalieHnH, aKTUBHO OOCYKIAJIOCh HAa CaM-
mute B ['mazro B 2021 ronay.

B nepByro Henenro B ['1a3ro nmpaBUTENbCTBA psifia CTPaH CAETaTd MHOTOOOCIIAIONINE 3asBICHNUS, a
TaKKe MOJAMUCAIIH PAJI COTJAllleHNH, HAlleIEHHBIX Ha COKpaIlleHUE BEIOPOCOB B Pa3IMYHBIX CEKTOPaX.
[Tpembep-munucTp MHIMM 00BABHII, UTO CTpaHa OyIE€T CTPEMHUTHCS K «9HCTOMY HYJTI0» K 2070 roxy,
a Kurait u CIIIA npencraBuiin CBOM JOJTOCPOYHBIE CTPATErMHM HU3KOYTJIEPOJHOTO pa3BUTHUs [8].

B mpunstoit B okta6pe 2021 roga CTpaTeruu conuanbHO-3KOHOMHYECKOTO pa3BUTHs Poccuiickoii
®degepanvivi ¢ HU3KUM BBIOPOCOM MApHUKOBBIX Ta30B 10 2050 roja oTpaxeHo, YTO 3HAUUTEIbHYIO
POJIb B TIOCTHKEHUH MTOCTABJICHHBIX IIEJICH UTPAET MOBHIIIICHUE YHEPTETUUECKOM 2P (HEKTUBHOCTH KaK
CO CTOPOHBI IPOU3BOAUTENEH, TaK U CO CTOPOHBI MOTpEOUTENEH.

[TonuTtuka sHEprocoOepexeHus U MOBbIIIEHUs 3HEProdpeKTUBHOCTH B Poccun oTpakeHa B LEJI0OM
psille AOKYMEHTOB, BKIKOYas:

- mpuHATHIHA B 2009 rony dbenepanpHbiii 3akoH Ne 261-D3 «O06 3HEprocOepekeHNH U O TTOBBIIICHUH
sHEepreTudeckoi 3G dexruBHOCTI» [1];

- yTBepkaeHHy0 B 2019 rogy rocynapcTBeHHy nporpamMmy «Pa3BuTue 3HEpPreTMKH» a0
2024 ropa [2];

- npuHATYI0 B 2020 roxy DHepretuueckyto crpareruto Poccuiickoit @enepaunn 1o 2035 roga [3].


https://www.eurogrid.com/News/Details/7878/regelbare-kraftwerke-werden-auch-langfristig-zur-gewaehrleistung-von-versorgungssicherheit-gebraucht
https://www.eurogrid.com/News/Details/7878/regelbare-kraftwerke-werden-auch-langfristig-zur-gewaehrleistung-von-versorgungssicherheit-gebraucht
https://www.eurogrid.com/News/Details/7878/regelbare-kraftwerke-werden-auch-langfristig-zur-gewaehrleistung-von-versorgungssicherheit-gebraucht

35

CrpaTerun4ecKoii IeIbI0 MOJIMTUKH YHEPTodI(Q(HEKTHBHOCTH SIBJISICTCS PAIIMOHAIEHOE UCITOJIE30BAHNE
HHEPreTUIECKUX PECYPCOB HA OCHOBE 3aWHTEPECOBAHHOCTH MOTPEOUTENEH B SJHEProcOEpeKCHUN U
TOTOBHOCTH MHBECTHPOBAHUS B 3HEProd(hPeKTUBHBIC TPOEKTHI U MeponpusaTUs Ha mpuHIunax ESG,
T.C. BJIOJKCHUC CPCACTB C YUYCTOM HC TOJIBKO JOXOAHOCTHU, HO U BJIUSAHHA Ha OKPYKAIOLIYIO CpCAy U
obmectBo (Environmental, Social, Governance).

[Tepexo K HU3KOYTIEPOAHOM MOJIEIIH IKOHOMHUKH BO BCEX CTpaHax TpeOyeT OCYIIECTBICHHUS -
POKOMACIITAOHBIX MEp MO MOBBINICHUIO YHEProd(HEKTUBHOCTH KaK Ha CTOPOHE MPEIIIOKEH Hsl
(Ipu IPOM3BOJCTBE YHEPTUH ), TAK U HA CTOPOHE crpoca (IIpH NOTPeOICHHH YJHEPTUH ), T.€. TOBbI-
meHus 3G PEeKTUBHOCTH UCIIOIB30BAHUS U CHIIKCHHS ITOTEPh SHEPTUU B 000 cdepe aesTenb-
HoctH [4; 9].

B coorBercTBUM ¢ DHeprerudeckoil ctparerueil Poccuiickoit ®@enepanuu 10 2035 roga BaxHOU
CTpaTeruyecKoi 3ajauei siBisieTcs pa3BUTHE SHEProcOepeKeHUS U MOBBIIIEHNE SHEPreTUIeCKOon (-
(eKTUBHOCTH B OTPACIIAX TOIJIMBHO-3HEPIreTUUECKOr0 KOMIIEKCa Ha OCHOBE:

- COBCPUICHCTBOBAHUA HOpMaTHBHO-HpaBOBOfI 6331;1, BKJIIO4Yas BBCACHUC 3aIllpe€Ta Ha IMMPOU3BOACTBO
1 UCII0JIb30BaHUEC SHEPTCTUUCCKHU HCB(b(l)CKTHBHOfI TCXHHKU, O60py,I[OBaHI/I${, SHaHHﬁ, TECXHOJIOTHYEC-
CKHUX IIPOICCCOB;

- HAJIOTOBOT'O ¥ HEHAJIOTOBOI'O CTUMYJIMPOBAHUS UCIIOJIb30BAaHMS OpraHU3alsIMU TOIULIMBHO-DHEPTE-
TUYECKOTO KOMITJIEKCA HAMITydIuX JocTymHbIX TexHomorui (H/T), Bkitodas pa3paboTKy u mpume-
HEHHME COOTBETCTBYIOIIMX CITPaBOYHUKOB U peecTpoB HJIT B messix TEXHUYECKOT0 M SKOJIOTHYECKOTO
peryIupoBaHusl, a TaKKe NpuoOpeTeHus SHEPro3PpPeKTUBHOro 000Py10BaHUS;

- OOHOBIJIEHHS CYIECTBYIOIINX U BHEAPCHNS HOBBIX CHCTEM SHEPTETHYECKOTO MEHEKMEHTA B COOT-
BETCTBHHU ¢ TpeboBanusMu ctangapta SO 50001:2018;

- UCTIONIB30BAHUS CPEACTB OIO/KETOB PA3IMUHBIX YPOBHEW, BHEOIODKETHBIX CPEJCTB, CPEJACTB MH-
CTUTYTOB Pa3BUTHS, OPTraHU3ALIMHU JIHIOTHOTO 32€MHOT0 (PMHAHCUPOBAHMSI IPOEKTOB B 00JIACTH SHEP-
ro3(pGEKTUBHOCTH U YHEPTOCOEPEKESHNUS;

- pa3BUTHUS PBIHKA YHEPTrOCEPBUCHBIX YCIIYT;

- 0OMEHa OIBITOM U PAaCHPOCTPAHEHUS JIYULINX MPAKTUK YHEProcOepexeHUs U TOBBIILICHUS YHepre-
THYECKOH () (hEeKTUBHOCTH B OTPACIISX TOTUTUBHO-PHEPTETHUECKOTO KOMILIEKCA.

JJis yCTOHYIMBOTO pa3BUTHUS HEPTETA30BOM OTPACITH B YCIOBHUAX MEPEX01a K HU3KOYTIIEPOTHON KO-
HOMHUKE HEOOXOJIMMO PacCMOTPETh HanboJIee MePCIeKTUBHBIE TEXHOJIOTUN CHIDKEHUS YTJIEPOIHOTO
ciena mpu A00bIYe, mepepadoTKe U TPAHCIOPTUPOBKE YIIIEBOAOPOIHBIX pecypcoB. Kpome Toro,
Ba)XHO M3YYHUTh BO3MOXKHOCTH CHUKEHHS YIJIEPOJHON HArPYy3KH HA KJIMMAT TP MOJIYYEHUU TPOTYK-
QMU U3 IPpUPOAHOTO rasad, a TakKKC BBIABUTH HOBBIC TCXHOJIOT'MH YTHUJIW3allUU IMAPHUKOBBIX I'a30B B
rporieccax MPOU3BOJICTBA U UCIIOJIB30BAHMUS MMPUPOTHOTO Ta3a U He(QTETPOTYKTOB.

B ISO 14064-1 u ISO 14069:2013, a Takxe B pacuere Mo IpYyruM COBPEMEHHBIM METOJMKAM, HC-
TM0JIb3YEMbIM KOMITAHUSIMH 110 BCEMY MUPY, YUUTHIBAIOTCS KaK MPSMbIE, TaK U KOCBEHHBIE BHIOPOCHI
B BCPXHCM U HUKHCM CCIMCHTC, 4 TAKIKC BHCIIHUC BI:IGpOCBI. COOTBGTCTBGHHO, MCPOIIPUATHA 110
CHUKCHHUIO BI)I6pOCOB TAKKXC OOJDKHBI ITPOBOAWUTHCA B OTUX CETMCHTAX. He(bTCFaSOBI)Ie KOMITaHUH
JOJKHBI CPOPMHUPOBATH CXEMY UCTOYHHKOB U MPOIECCOB M pa3paboTaTh MEPOIPUITHS MO CHUXKE-
HUIO BEIOPOCOB B KaXKIOM CEIMEHTE.
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PazpaboTka MeponpusTHii BKIIIOYAET B ce0s BBISIBIICHHE HAIIPABIICHUI CHUKEHHUS BHIOPOCOB, CBSI3aH-
HBIX C JICATEIBHOCTHIO OPTaHU3aINH, Pa3/ieIeHIe ATHX HANPaBJICHNI HA TaKWe KaTerOpuH, KaK Mpsi-
MBI€ M KOCBEHHBIE, & TAK)KE MPeJIaracT BEIOOP TOTO, B OTHOIICHUU KaKUX M3 MPSIMBIX 1 KOCBEHHBIX
BBIOPOCOB 11e51ec000pa3Ho pa3padaThiBaTh U BHEAPATH MEPOTIPHSTHUSI.

Ha puc. 1 npeacrasiena joruueckasi cxema 3TarnoB aHAIM3a U OLEHKH MEePCIEKTUBHBIX TEXHOJIOTHI
CHIDKCHHUS BBIOPOCOB B ITPOM3BOICTBEHHO-COBITOBOM IIEMTOYKE Ta30BOI OTPACIU B YCIOBHUIX HU3KO-
YIJIEPOJHOM MUPOBOM SKOHOMUKH.

Ornenka
AHau3 CyImeCTBYIOIHUX TEXHOJIOTUYECKHX
U OTEHIINAIbHBIX pelIeHHit ¢
Paznenenue > TEXHOJOTHICCKUX MEepPCIEKTUBON
TICI] Ha PpELICHUH 110 KAXIOMY BKJIIOUEHUSI B
S7eMEHTEI 3JIEMEHTY JACATEIIBHOCTH WHBECTHUIIHOHHBIE
[IPOrPaMMEI

Puc. 1. Oransl aHanu3a U OLIEHKH CYLIECTBYIOIUX M TOTEHIIMAIBHBIX TEXHOJIOIHH
MOBBIIICHNS YHEPreTHYeCKON AP(PEKTUBHOCTH B MPOU3BOICTBEHHO-COBITOBOI nemnouke (IICL)
B YCIIOBHSIX TIepeXo/a K HU3KOYTIEPOIHOM SKOHOMHUKE

[oBbIieHue 3HepreTuueckor 3(h(HEeKTUBHOCTH MOMKET OBITh JIOCTUTHYTO Ha BCEX dTarax MpOU3BOJI-
CTBEHHO-COBITOBOH LIEMIOYKHU — OT AOOBIYM IMPUPOAHOTO ras3a 0 €ro pacrnpeeraeHust Mex 1y HoTpeouTe-
asimu [5]. C ydeToM COBpEMEHHBIX TeHAEHIUH pa3BUTHsI He(TEra3oBbIX KOMIIAHUM, 00J1acTh TPOBEie-
HUSI MEPOIIPUSATHUI IO CHYYKEHHIO BEIOPOCOB PaCIPOCTPAHSIETCs M HA B3aUMO/IEHCTBHE C TOTPEOUTENSIMH,
KOTJ]a peub UJET yXKe He O MPSAMbBIX BEIOpPOCaX, CBSI3aHHBIX C TEXHOJIOTMYECKUMH IpolieccaMy Hedrera-
30BOM KOMIIaHHH, & 0 KOCBEHHBIX BBIOPOCAX, CBSI3aHHBIX C MOTPEOICHUEM IIPUPOAHOro raza [6; 7].

TexHOJI0THH MOBBIICHHUS YHEPTETHUECKON YPPEKTHBHOCTH U CHIKEHUS BEIOPOCOB MAPHUKOBBIX Ta-
30B YCJIIOBHO MOXXHO CTPYIITHPOBATH 110 JABYM KJIACCH()MKAIIMOHHBIM MPU3HAKaM, MPEACTaBICHHBIM
Ha puc. 2.

prr[HI/IpOBKa TEXHOJIOTHH 110 00bEeKTaM HC(I)TGF a30BOI'0 CCKTOpa NOAPa3yMeBaCT BBIACIICHUC CIICAY-
IOIIMX AJIEMEHTOB JCATEIbHOCTH Ia30BbIX KOMITAHMIA:

- 100bIYa — peanu3yeTcst HEMOCPEICTBEHHO Ha HHPPACTPYKTYpE ra30BBIX MECTOPOKIACHUHN B LIEISIX
noBbIIeHUS 3()PEKTUBHOCTH TOOBIYN TPUPOTHOTO ra3a;

- MOJITOTOBKA — PEaJIM3yeTCsl HEMOCPEICTBEHHO Ha HH(PPACTPYKType ra30BBIX MECTOPOKICHHH B I1e-
JISIX TIOBBILIEHUS] OYMCTKY raza OT MPUMECEH, Ul MoCIeayomel TpaHCIOPTUPOBKY U XPaHEHMUS,

- XpaHeHHUe — 00eCIIeUNBAET KAaUeCTBEHHOE XpaHeHHUE (CHIDKEHUE YHEPro3aTpart, yTeueK MapHUKOBBIX
ra3oB U JIp.);

- TPAHCIIOPTHPOBKA — 00ECIIEUNBAET HAUMEHBIIINE TOTEPH SHEPTUH U Pecypca, a TaKXKe yTeUKU IpU
TPaHCIOPTUPOBKE TPYOONPOBOAHBIM TPAHCIIOPTOM;
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- pacnpenenenre — 00ecreynBaeT HAaMMEHbBIINE TOTEPU SHEPTUU U PECYpCa, a TAK)KE YTEUKU B Ta30-
pacnpenenuTeIbHbIX CETAX;

- nepepaboTka — 00ecrieunBaeT HaMMEHBIINE IOTEPU SHEPTUH U pecypca Mpu nepepadoTKe MpUpo-
HOTO rasa;

- IOTpebIIeHNe — PeaTn3yeTCsl C LENbI0 JUBEPCUPHUKAIIMKA TPUMEHEHUSI IPUPOAHOTO ra3a 1 MpoayK-
TOB €ro nepepadboTKu.

I'pynniupoBka
TEXHOJIOTUH
o ITo anemenTam
O HampaBJICHUSIM J——
Ho6sraa [Ipl" |
IToBbiIEHME
SHEPreTHYECCKON [ Ioxroroska Ipl” [
s hexkTUBHOCTH
Xpaunenue [Ipl" [
CHumxeHue ||
YTJI€POI0OEMKOCTH TpaHCOpTHPOBKA
IIpI’
Pacrnipenenenue
Iornomenue | | Hpl'
BIII"
ITepepabotka ITpl|—
I[loTpebnenne | |
IIpI’

Puc. 2. prHHHpOBKa CYHICCTBYIOIUX 1 MOTCHIHUAJIbHBIX TEXHOJIOTUI He(i)TeFaSOBOFO CCKTOpa
B YCJIOBHAX IICPEXOaa K HH3KOyrHCp0£{HOI>i O9KOHOMMKCE

I'pynmupoBka TEXHOJIOTUH MO HAINpPaBJICHUSIM, 00ECIICYHBAIONINM CHIDKEHHE YTJIEPOJHOTO ClieAa,
IPEeAINoaraeT y4eT BO3MOKHOCTEH:

- TIOBBIIIEHUS SHEProdpPEeKTUBHOCTH, 0OecTeUnBaOMEro cHmwkenue norpednenus CYI Ha cob-
CTBEHHBIE HYK/IbI, B TOM YHCJI€ HA pean3alliio TPy TEXHOJIOTUH (TEXHOIOTHYECKUX MEPEIeNIOB);

- CHWDKEHMSI YTJIEPOJAOEMKOCTH ITPUPOTHOTO ra3a 3a CHeT NPUMEHEHNUs aJbTEPHATUBHBIX HCTOYHUKOB
SHEpIuy, B TOM YHCJIE MMOJIyYEeHHBIX epepaboTKON MPUPOJHOIo Irasa, B LEeNIX 00eceyeHns TeXHO-
JIOTMYECKUX TepeIesioB, pealn3yeMbIX B I'a30BOi (HedTerazoBoil) MHPPaCTPyKTypeE;
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- IOIJIOIICHUA BI)I6p0COB MAapHUKOBBIX I'a30B, PCAIU3YyCMOI'0 TCXHOJIOTUAMU YTUIIN3allUKU ITapHHUKO-
BbIX I'a30B.

[TpuMepsl TEXHOIOTHI TTOBBIIEHHUS YHEPreTHIECKON 3(h(heKTHBHOCTH B HE(PTEra30BOM CEKTOPE MPH-
BEJICHBI B TaOIHILIE.

Pa30uBKa TeXHOJIOTHUH MOBBIMIEHUS YHEPT03PPEKTUBHOCTH
10 3JIEMCHTAaM JACATCIBbHOCTH I'a30BbIX KOMIaHUH

DJ1eMeHTBI
Texnonoruu
NEeATEILHOCTH
JloObIua - CHH)KCHHUE YHEPTOEMKOCTH Pa3pa00TKU T'a30BbIX MECTOPOXKICHUH IMyTeM CO3AaHUs

METOJIOB ONTHMHU3AINN PEKUMOB PabOTHI TEXHOIOTHYECKOTO 000PYAOBaHUS U COBEP-
[IICHCTBOBAHMsI CUCTEMbI SHEPTOCHA0KEHHUS;

- IOBBILIIEHHE YHEProd(p(HEKTUBHOCTH MPON3BOICTBEHHBIX 3/IaHUH U COOPYKEHH;

- IpUMEHEHHUE OJOYHBIX AINEKTPOCTAHIINH /I COOCTBEHHBIX HYXKJ| C Ta30TypOMHHBIM
WJTH Ta30TIOPITHEBBIM IIPUBOJIOM Ha KaX/IOM Ta30BOM MTPOMBICIIE H APYTUX YAaJICHHBIX
00BEKTax;

- HHTCHCH(HKAIMS CKBaKUH aKyCTHYECKMMH METOaMH;

- 3KCHJIyaTaHI/ISI 06BOI[H51IOH_II/IXC$[ Ta30BbIX U T'Aa30KOHACHCATHBIX CKBAXUH C UCIIOJIB30-
BaHHUECM TBCpI[I)IX U XXKUOKUX HOBerHOCTHO'aKTI/IBHBIX BCIICCTB, a TAKXKEC KOHHCHTpI/I-
YECKUX JU(TOBBIX KOJIOHH

- COBEpIIIEHCTBOBAHHUE OUMCTKH ra3a OT CEpOCOEPIKAINX COSMHEHNH U UX YTHIN3ALUH;
- IPUMEHEHUE HU3KOTEMIIEPATyPHOU KOHAEHCAI[MN BMECTO CENapaluy Mpy MoAro-
IToaroroska TOBKE Ta3a;

- TOBBIIIIEHHE YHEPTOAPHEKTUBHOCTH IEHTPOOESIKHBIX KOMIIPECCOPOB;

- PEKOHCTPYKIIHS YCTAaHOBOK KOMIUICKCHOU moaroToBky raza (YKIII) ¢ maMeHeHneM
MIPOU3BOAUTEIBHOCTH JOOBIYH U COCTaBa rasa;

- BHeipeHue aproMatu3npoBanHbix YKIII ¢ ynpaBiseMbiM TEXHOIOTMYECKUM LIUKIIOM;

- IPUMEHEHUE COBPEMEHHBIX COPOCSHTOB MPH CYIIKE ra3a U cenapanum

XpaneHue - MIOBBIIICHHUE YHEPrOAPEKTUBHOCTH MPOIIECCa 3aKAYKH ra3a B XPaHIWIUINA;

- BEIOODP ONTHMABHOTO KOJIMYECTBA M TUITOpa3Mepa ra30TypOMHHBIX ra3omepeKaynBa-
IOIIAX arperaTtoB, 00ECIICYNBAIONTUI CHIDKCHHUE dYHEPro3arpar:

- 3aMCHa yCTapeBIIUX U (I)I/I3I/I‘IeCKI/I M3HOIIECHHBIX 00HEKTOB HA arperarbl HOBOI'O I10-
KoJsieHus ¢ BeICOKUM 3 dexruBabM K1/, npuMeHeHrne arperaTtos ¢ pa3jinyHoON yIelb-
HOM MOIIIHOCTBIO;

- pereHepaTUBHOE UCTIOIH30BAHHE TETUIOTHI OTXOSIINX Ia30B ra30TypOMHHBIX arpe-
TraToB

IlepepaboTka - COBEPIIECHCTBOBAHUE TEPMOJAMHAMUYECKOIO LUKIIA COKMIKEHHS IIPUPOJIHOTO Ia3a;
- IPUMEHEHNE KOI€HEPALMOHHBIX 3JIEKTPOr€HEPUPYIOIIUX ITapOra30BbIX YCTAHOBOK;
- IPUMEHEHUE ICKTPOABUTATEIICH C HHBEPTOPHBIM YIPABICHUEM

[ToTpebaenme - moBbIienne KI1J[ TOmMBOCKUTAIONTNX YCTAHOBOK, BKJIIOYAs YTUIU3AIUIO TETLIa
MAPHUKOBBIX Ta30B IIPU MOJIOTPEBE BOABI M TOTLIUBA;

- pereHepaTUBHBIC TOPEIIKY;

- YCTAHOBKA YaCTOTHO-PETYIHPYEMBIX TPUBOJIOB HA MOIa4¢ TOTUINBA,;

- KOHCHCAIIHOHHBIE KOTJIBI;

- KOT€HEpaIMOHHBIE TAPOra30BbIe YCTAaHOBKH;

- KOMOMHHPOBAHHBIE [TAPOIra30BbIe KOrCHEPAI[HOHHBIE YCTAHOBKH /ISl TOPSYEro BOIO-
CHa0KeHUSI;

- TPUTEHEPAITUOHHBIC CUCTEMBI
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Baxnol 3agaueii npy BHEAPEHUN YKa3aHHBIX TEXHOJIOTHM SABJISIETCA MIPUBIICYCHHE WHBECTUIIMOHHBIX
pecypcoB. OCHOBHBIMU MeXaHU3MaMH (PMHAHCUPOBAHMS IPOTPAMM U MPOEKTOB B 00JIACTH SHEPTO-
cOepeKEeHHUS SABIISIOTCS:

®  TOCYIapCTBEHHO-YACTHOE WM MyHHUIIMIIAIbHO-YACTHOE NAPTHEPCTBO 10 PeATU3aLH SHEProdQ-
(EeKTUBHBIX TPOEKTOB, 0COOEHHO B (JOpPME KOHIIECCHOHHBIX COTVIAIICHHIA;

®  JIM3MHT 3HEProdpPeKTUBHOTO 000PYIOBAHHUS;
®  HHEProCepBUCHBIC KOHTPAKTHI HA IPOBEACHUE SHEPTOIPPEKTUBHBIX MEPOIPUATHH.

B xagecTBe HOBOro MexaHu3Ma (PMHAHCUPOBAHUS OTMETUM BBIITYCK «3€JICHBIX)» OOIUraIfii. DMUTEH-
TaMU TaKUX OOJUTaluil SBISIFOTCS KOPIIOPALUHU, A€BEIONEPhl, IPEICTABUTENIN OPTaHOB BJIACTH, HO
3HAYUTCJIbHAA UX J0JISA B MHpOBOfI HpaKTI/IKe HpI/IXOJII/ITCSI Ha (bHHaHCOBBIG nu HpOI/ISBOZ[CTBeHHI)Ie KOM-
MaHUU, a TaKke Ha OaHkW pa3BuTHs. [[aHHBIE OOIMralMu JOKHBI COOTBETCTBOBATH NMPUHSATHIM B
MHPOBOM MPaKTHUKE YCIOBUSAM. B pe3ynbrare rocynapctBo (peruoH, MyHUIIMITAIIUTET) MMOTYy4YaeT ra-
PaHTHIO Ha BBIMOJIHEHUE MTPOEKTA ¢ BBICOKOH 3KOIOTHUYECKOH 3(D(PEKTHBHOCTHIO, SMUTEHT — 3a€M Ha
ONarompusATHBIX YCIOBUSX, @ UHBECTOPBI — 00JIaraeMslii 1o JITOTHOM CTaBKe WIIH MOJHOCTHIO HE 00-
JIaraeMbIil HAJIOTOM JIOXOJI.

Taxum 00pa3om, mpoiiecc NOBBIIICHUS YPHEPTOdIPPEKTUBHOCTH B HE(PTETa30BOM CEKTOPE UMEET CTpa-
TETUYECKHU BAKHOE 3HAUCHHUE JJISI COKPAIICHHS BRIOPOCOB MAPHUKOBBIX Ta30B U Mepexoia K HU3KO-
YIJIEPOAHON MOJIEH SKOHOMUKH, HO JJISL TOTO TpedyeTcs pelieHne psiaa TAaKTHIeCKUX SKOHOMUYE-
CKHX, OPTaHU3AIMOHHBIX M TEXHOJOTHUECKUX 3a7ad.
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Azerbaijan and the Energy Transition — Context for Renewables

One of the leading questions in the global climate crisis is how do large oil and gas producers respond
to the challenges of decarbonisation and the energy transition? In this instance, Azerbaijan is begin-
ning to develop its own approach to this question, with various ideas and plans for the growth of
renewables capacity. One key initiative appears to be the recent series of MOUs and agreements with
UAE’s Masdar for 4 GW to be installed in the medium-term.*

It is extremely important to place any such plans within the context of the economy’s existing energy
characteristics. This is necessary in order to judge how they do, or do not, fit in, with the existing
economic and energy order. Such an assessment is required to determine whether such plans look
realistic and also what might need to be done to achieve deliverability.

The intention in this brief note is to give some energy background and context to the renewables plans
as announced so far. The main points addressed here are that:

1. The scale and timetable of these plans look very ambitious given the very low starting point Azer-
baijan has.

2. The focus so far relatively speaking has been on production. There is little commentary to-date
on equipment supply chains, and then transportation and marketing of the power and hydrogen. For
plans to work, there needs to be an integrated approach, linking upstream production with the formi-
dable downstream issues of infrastructure and marketing, and discussion of this aspect of the value
chain appears to be missing at present.

3. Potential for policy confusion from differing aims. Azerbaijan has a tight gas balance at present
and is importing small volumes of gas. Meanwhile, through rising gas exports in recent years to the
EU, it has established a position as a reliable supplier to the EU and has a 2022 MOU with the EU to
expand exports by 2027. The potential confusion is whether development of renewables is designed
to free-up gas for exports by reducing domestic gas demand, or to be the foundation for a post-fossil
fuels future, or perhaps, both these.

! June 2022 implementation agreements between Masdar and Azerbaijan’s Ministry of Energy for 4 GW (1 GW onshore
wind, 1 GW solar, 2 GW offshore integrated wind & green hydrogen), Masdar press release 5™ June 2022 at URL:
https://news.masdar.ae/en/News/2022/06/05/12/20/Masdar-agrees-to-develop-4-GW-of-clean-energy-projects-in-Azer-
baijan and also Masdar press release 17" January 2023 for expanding the 4 GW to 10 GW at URL:
https://news.masdar.ae/en/Press-Release?News/2023/01/17/13/17/Masdar-Partners-with-Azerbaijans-SOCAR


https://news.masdar.ae/en/News/2022/06/05/12/20/Masdar-agrees-to-develop-4-GW-of-clean-energy-projects-in-Azerbaijan
https://news.masdar.ae/en/News/2022/06/05/12/20/Masdar-agrees-to-develop-4-GW-of-clean-energy-projects-in-Azerbaijan
https://news.masdar.ae/en/Press-Release?News/2023/01/17/13/17/Masdar-Partners-with-Azerbaijans-SOCAR
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1. Azerbaijan energy balance — energy demand & energy exports
i) Overview
Key features of the domestic Azeri energy balance are:

e The supremacy of gas in the balance. Gas accounts for 70% of domestic energy, one of the highest
levels for gas in the world. Gas has been at this level for several years. For comparison, the share of
gas in the EU energy mix is 24%.*

e The share of oil in the energy mix is 30%.
e There is no coal in the Azeri energy balance.

e Basically, Azerbaijan’s economy is based on two fuels, oil and gas. Gas is used in static heating
applications (power generation, industry, residential sectors) while oil is used for transportation (gas-
oline, diesel). Very little heavy fuel oil (mazut) is used in the system today.?

e The Azerbaijan gas balance appears to be currently tight. Azerbaijan is importing gas, from
Russia and Turkmenistan (via an Iran swap). Reported volumes in the first quarter of 2023
were 0.9 bcm.3

Total output of energy in 2021 was 66 million tonnes oil equivalent (Mtoe). Of this, most was ex-
ported — 73%. And within the exports, some 2/3 was oil. Domestic energy demand has been rising,
up 1.7% per annum on average over the period 2015-2021 to 17.6 Mtoe in 2021.%

The graph below shows energy production (basically all crude oil and natural gas, with tiny contri-
butions from hydro and renewables power), the volume of energy exported and the split of oil and
gas in the domestic energy mix (Figure 1).°

The problem Azerbaijan has at the macro level is how to replace the diminishing production of
crude oil and crude oil exports. ACG oil output is on decline (output is now at half the level of
2010). In this context, maximising gas exports as oil export volumes drop and looking at alter-
native exports such as renewable power and hydrogen becomes important in policy making (Fig-
ure 2).

il) Gas balance

Production has been climbing impressively as Shah Deniz Stage 2 output has risen. Total production
in 2021 was 32.6 bcm. Of this, 13.1 bcm went to the domestic Azeri market (40% of production) and
19.1 bcm was exported. Production has gone higher in 2022 to 35.0 bem (Figure 3).°

1 BP Statistical review of World Energy 2022 edition. Gas accounted for 24% of EU total energy demand in 2020, 23.8%
in 2021.

2 With greater availability of gas in Azerbaijan from the mid-2000s, mazut was gradually removed from the energy mix.
Azeri refining improved oil product yields through higher utilisation of upgrading capacity, and mazut production and
domestic demand fell sharply. In 2021, mazut output and demand was around just 0.1 million tonnes.

3 Interfax-Azerbaijan 25" May 2023 reported 0.7 bcm from Russia and 0.2 becm from Turkmenistan.

4 Note, the 17.6 Mtoe demand in 2021 was still lower than demand in 2000 at 20.4 Mtoe. See Balance of fuel-energy &
material resources of Azerbaijan 2004, AzStat 2004, page 96.

5 All data taken from the annual balances in Energy of Azerbaijan, AzStat, various years.

6 Azerbaijan in Figures, AzStat, June 2023, page 117.
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Azerbaijan energy balance (in Mtoe)
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Fig. 1. Azerbaijan energy balance (in Mtoe)
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Fig. 2. Azerbaijan oil production (in millions tonnes)

In 2022 Azerbaijan exported 22.4 bcm in total, with 11.4 becm to Europe (the remainder to Turkey
and Georgia).! With Europe / EU looking to replace its Russian gas imports, EU officials visited
most of the main exporting countries during 2022. In July 2022 EU President Ursula von der Leyen

! Platts 20" January 2023, and 30™ January 2023.
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and Energy Commissioner Kadri Simson visited Baku, and an MOU was concluded to expand the
Southern Gas Corridor to 20 bem from the current around 12 bem by 2027.1

Azerbaijan gas production (in bcm)
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Fig. 3. Azerbaijan gas production (in bcm)

Where the supply might come from was not addressed in the MOU. Azerbaijan has since pointed to
development of Absheron, deep ACG gas, further expansion of Shah Deniz and also Socar’s Umid.
BP is currently drilling exploration wells on ACG and Shah Deniz.?2 However, the wider market
in general remains unconvinced on both potential volumes and timing of developments within the
2027 horizon.

It is possible that Azerbaijan itself is not convinced that the supply side can provide the gas. Some
recent actions and statements suggest contributions from the demand side have also been identified
and could offer relatively quick results.

For instance, a major investment at the Mingechevir thermal power station has been recently reported,
and the investment positioned as saving gas through more efficient turbines, the gas then being avail-
able for export. Announced details are for 1280 MW, $400 mn capeXx, potential gas saving of 1 bcma,
completion by 2025.3

1 EU Commission press release 18" July 2022 at URL: https://ec.europa.eu/commission/presscorner/detail/en/
statement 22 4583 and URL.: https://energy.ec.europa.eu/topics/international-cooperation/key-partner-countries-and-
regions/neighbourhood-east_en#:~:text=0n%2018%20July%202022%2C%20the%20EU%20and%20Azerbaijan,20%
20billion%20cubic%20metres%20annually%20as%200f%202027

2 BP Azerbaijan quarterly business updates and in particular the 1Q2023 update, at URL: https://www.bp.com/en_
az/azerbaijan/home/news/business-updates.html

3 URL: https://caspiannews.com/news-detail/azerbaijan-breaks-ground-for-largest-national-thermal-power-plant-2023-
2-14-38/


https://ec.europa.eu/commission/presscorner/detail/en/statement_22_4583
https://ec.europa.eu/commission/presscorner/detail/en/statement_22_4583
https://energy.ec.europa.eu/topics/international-cooperation/key-partner-countries-and-regions/neighbourhood-east_en#:~:text=On 18 July 2022%2C the EU and Azerbaijan,20 billion cubic metres annually as of 2027
https://energy.ec.europa.eu/topics/international-cooperation/key-partner-countries-and-regions/neighbourhood-east_en#:~:text=On 18 July 2022%2C the EU and Azerbaijan,20 billion cubic metres annually as of 2027
https://energy.ec.europa.eu/topics/international-cooperation/key-partner-countries-and-regions/neighbourhood-east_en#:~:text=On 18 July 2022%2C the EU and Azerbaijan,20 billion cubic metres annually as of 2027
https://www.bp.com/en_az/azerbaijan/home/news/business-updates.html
https://www.bp.com/en_az/azerbaijan/home/news/business-updates.html
https://caspiannews.com/news-detail/azerbaijan-breaks-ground-for-largest-national-thermal-power-plant-2023-2-14-38/
https://caspiannews.com/news-detail/azerbaijan-breaks-ground-for-largest-national-thermal-power-plant-2023-2-14-38/
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2. Azerbaijan electricity

i) Generating capacity

Azerbaijan total generating capacity is 8.0 GW. Most of this is thermal capacity, and it all operates
on natural gas. Total thermal capacity is 6.6 GW, and it is relatively modern. There are 4 CCGTs
(Shimal 1 & 2, Sumgait and Janub) and the big 2.4 GW Mingechevir / AzGres station has been up-
graded fairly recently. There is also 1.1 GW of hydro capacity. The balance is renewables. Total of
wind, solar and biomass combined is 160 MW, and this capacity has hardly increased over the last
4 years. Interms of contribution to Azeri power generation, therefore, this capacity is basically irrel-
evant at present (Figure 4).

Azerbaijan power generation
Capacity in GW - total 8.0 GW in 2021

N W & U1 O N

Thermal Hydro Wind Solar Biomass

B Mingechevir ®CCGT (4) Modular (8) ® Other thermal Renewables

Fig. 4. Azerbaijan power generation Capacity in GW — total 8.0 GW in 2021

ii) Electricity generation

Since the global economic downturn in the 2007-9 period, electricity demand and generation have
both increased steadily. Total generation was a country record output of 28 bn kwh in 2021, although
it has dipped slightly in 2022.

In 2021, with hydro output of 1.3 bn kwh and wind, solar and biomass together producing 0.3 bn
kwh, total RES output was just 5.8% of the country total. Azerbaijan has a long history of hydro, and
in the past hydro output has been substantially higher than it is currently. In 2010, for instance, hydro
produced 3.4 bn kwh, or 18% of the country’s total electricity. One of the mysteries of the last few
years has been why has hydro fallen to under half of that level. Some dry periods have clearly ac-
counted for some of the drop, but probably not all of it. With RES meeting just 5.8% of total gener-
ation, thermal power plants provide the vast majority of the kwh going into the system. Gas is over-
whelmingly the main fuel for the thermal stations. Gas accounts for 94% of all kwh produced.

One other feature of the system is that since 2007 Azerbaijan has been a small but growing net ex-
porter of electricity. In 2021 gross exports were 1.7 bn kwh (6% of total power generated). Recently,
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the main export customer has been Georgia, but power is also exported to neighbours Russia and Iran,
and also Turkey via Georgia (Figure 5).

30.0 7----- Azerbaijan electricity generation ~
1980-2022 (in bn kwh)
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Fig. 5. Azerbaijan electricity generation 1980-2022 (in bn kwh)

3. Azerbaijan as a major producer of power from renewables

The characteristics of the current Azeri energy balance and energy mix described above provide some
context for what Azerbaijan is now trying to do, which is to increase the share of installed capacity
of renewable energy to 30% by 2030.

The 4 GW identified in the agreements with Masdar would meet this target. The question is, can it
be delivered by 2030. For context, 4 GW is exactly one half of the current total generating capacity,
suggesting in terms of scale and timing this plan could be very ambitious.

The first development, which has been funded and is under construction, is a 230 MW solar plant at Alat
in Garadagh. Funding has come from EBRD ($21.4 million), Asian Development Bank ADB, also
$21.4 million, Japan International Cooperation Agency (JICA) and the Abu Dhabi Fund for Development
(ADFD), and the plant is scheduled to come on-stream later in 2023.2 With current solar capacity at
48 MW, this project of 230 MW will be a very significant addition to the solar capacity.

An onshore wind power project, the 240 MW Khizi-Absheron project, is also under construction, the
developer in this case being ACWA Power of Saudi Arabia.® Project cost is $286 mn and commercial
operations are scheduled to start in 2Q 2023.

1 URL: https://minenergy.gov.az/en/alternativ-ve-berpa-olunan-enerji/azerbaycanda-berpa-olunan-enerji-menbelerin-
den-istifade

2 See URL: https://www.ebrd.com/news/2022/ebrd-invests-us-214-million-in-pioneering-solar-plant-in-azerbaijan.html;
https://www.adb.org/news/adb-masdar-sign-21-million-loan-build-landmark-solar-power-project-azerbaijan;
https://www.jica.go.jp/english/news/press/2022/20220803_30.html

3 See URL: https://acwapower.com/media/341616/azerbaijan-wind-ipp-2021-comp.pdf


https://www.ebrd.com/news/2022/ebrd-invests-us-214-million-in-pioneering-solar-plant-in-azerbaijan.html
https://www.adb.org/news/adb-masdar-sign-21-million-loan-build-landmark-solar-power-project-azerbaijan
https://www.jica.go.jp/english/news/press/2022/20220803_30.html
https://acwapower.com/media/341616/azerbaijan-wind-ipp-2021-comp.pdf
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This short paper makes no attempt to look at the costs and economics of establishing a renewables
value chain in Azerbaijan. But taking a strengths and weaknesses approach does help to examine the
opportunity and its delivery challenges:

Strengths
e Partnership with UAE’s Masdar.

¢ Relative to many EU Member States, for instance, Azerbaijan is not looking to replace coal in its
energy mix. By not having any coal in the mix, it can avoid the social and economic consequences
and problems of removing coal (which means basically lignite) from the energy scenery. Azerbaijan
has a gas-based economy.

e Accumulated experience of long-distance hydrocarbon pipeline systems through BTC and the
Southern Gas Corridor.

e Accumulated experience since 2007 of exporting small but increasing amounts of electricity to
neighbouring countries.

Weaknesses

Scale

No tradition of renewables. Azerbaijan has hydro, although that capacity has not been performing at
levels seen around 10 years ago. Current wind and solar capacity is extremely small, and overall, the
RES contribution to the power system is almost negligible.

4 GW is 50% of current generation capacity; consequently it represents a major change in the way
power is generated.

Having 30% of power generated through renewables will introduce challenges of managing intermit-
tency.

The domestic market is relatively small, so large scale renewables will doubtless require export mar-
kets, and therefore transportation. The storyline could be:

Put renewables into the domestic market and free up gas for export through the existing Southern Gas
Corridor (with some expansion) in a first period of growth;

Then address the question of transportation of renewables in a second period of growth;
But this doesn’t seem to be being articulated this way.

Timing

To construct 4 GW by 2030 looks very challenging. A completely new supply chain needs to be
built. 4 GW is too small to support a domestic industry manufacturing turbines, marine and other
cables: these will all need to be imported. Local blade manufacturing will probably have to be estab-
lished because of problems of transporting these particular items.

Maintenance organisations will need to be created.

Transportation
How exactly is the product to be transported? In December 2022 an agreement was signed in Bucha-
rest between Azerbaijan. Georgia, Romania and Hungary on building a 1.0 GW cable across the Black
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Sea, but this idea is at a very early stage of project definition, and having it in place before 2030 looks
to be very ambitions.!

Moving hydrogen over long distances is very complex and expensive. It will probably be easier to
transport hydrogen in the form of ammonia. This in itself introduces a new dimension to the com-
mercial framework in understanding and operating an ammonia value chain.> Costs of potentially
expensive and complex transport arrangements will clearly have an impact on netback expectations.

Management capacity
e Such a large transformation of the power system in the space of 6-7 years raises obvious questions
concerning the expertise available to design, finance, construct and manage such a large project.

Examepuna Banepvesna I pywiesenko
Cmapuiuti meneddcep

Tpoexmmozo yenmpa no suepeonepexody u ESG
CKOIKOBCKO20 UHCIMUMYMA HAYKU U MEXHONIO02ULL

Ixonomuka texnoJoruii CCUS

Beenenue

[To ouenke Global CCUS Institute, B 2022 roxy B Mupe ObUI0 peann3oBaHo 30 akTUBHBIX MPOEKTOB B
o6mactu ynasmuBanust CO2. Onpnako kommdecTBo poekToB CCUS Havaso pacTv SKCIIOHEHITHAILHO e1Ie
B 2000-e rop! cornacHo naHHeIM Kearney Energy Transition Institute. [lepBbie npoextst CCUS Obuin
samymiensl B CILIA 40 et Hazaa. B 1972 roxy xommnanust Chevron nepeBo3mia CO2 Ha paccTosHUE
350 KM ¥ 3aKadyrBaia €ro Noj 3eEMIIIO.

C yBenuueHreM MOMyJIIPHOCTU TEXHOJIOTHH, KaXKIbII 0J] 3aITyCKalOTCsl HOBBIE TIPOEKTHI MO yJIaB/IMBa-
nuto yriepona. Cornmacuo Global CCUS Institute, 70% Bcex npoektoB CCUS B Mupe pacrosiokKeHsI B
CHIA u Kanane, npudem nx MOIIHOCTB cocTaBisieT 50% ot Beeil rio6anbHOi MOIITHOCTH.

I'mobanbHOe n3MEHeHNe KIIMMaTa CTaJlo Cepbe3HON MeXTyHapoaHoH npobiemoit. [1o nanHbIM oknaga
MI'DUK 3a 2021 rox, rmobanbHas CpeaHss TeMIepaTypa MOBEPXHOCTH 3€MJIIHM MOBBICHIIACH TPUMEPHO
Ha 1,1°C o cpaBHeHuto co cpeaneit Temreparypoit 1850-1900 rogos. Takoil ypoBeHb TeMIiepaTyphl He
Habmoascs B TedeHne nocneauux 125 000 net®. OnHOM 13 NPIYKEH SABISIOTCA BHIOPOCH! MAPHHKOBBIX
razos, BKmoyas CO2. 3a nocneaHue Tpu JeCATUIETHS ObUTH pa3paboTaHbl pa3InyHbIe TEXHOJIOTHHU /IS
ynasiauBanus CO2, Tak Kak MOHUMaHKUE BaXKHOCTH COKpAILIEHUS BEIOPOCOB TMOKCHIA YTIIIEpOia pacTerT.

! See URL: https://www.rferl.org/a/romania-hungary-azerbaijan-georgia-electric-cable-black-sea/32180990.html;
https://www.azernews.az/business/188807.html

2 A recent OIES paper looks in detail at the question of hydrogen transportation, and the potential use of hydrogen carriers
such as ammonia. See URL: https://www.oxfordenergy.org/wpcms/wp-content/uploads/2022/08/Global-trade-of-
hydrogen-what-is-the-best-way-to-transfer-hydrogen-over-long-distances-ET16.pdf

3 IllupokomaciuTabHoe, OBICTPOE M yCHJIMBaIOlleecs u3MeHeHnme kiumara / MIDUK. 2021. Asryer. URL:
https://www.ipcc.ch/site/assets/uploads/2021/08/IPCC_WGI-ARG6-Press-Release_ru.pdf


https://www.rferl.org/a/romania-hungary-azerbaijan-georgia-electric-cable-black-sea/32180990.html
https://www.azernews.az/business/188807.html
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2022/08/Global-trade-of-hydrogen-what-is-the-best-way-to-transfer-hydrogen-over-long-distances-ET16.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2022/08/Global-trade-of-hydrogen-what-is-the-best-way-to-transfer-hydrogen-over-long-distances-ET16.pdf
https://www.ipcc.ch/site/assets/uploads/2021/08/IPCC_WGI-AR6-Press-Release_ru.pdf
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KimroueByro pons texnonmorun CCUS B JOCTHKEHUH TIIOOATEHON YTIIEPOTHON HEUTPATBHOCTH BBIIC-
JISTIOT BEMYIIHE MEXTyHapoaHble oprann3aiuu. CormacHo onenkam MI'OUK, noctmkenue riio0aibHbIX
KJIMMaTH4ecKUX 1ieseit oboinercs Ha 138% noposxe 6e3 npumenenus texHonoruii CCUS. ITpumenenue
JTAHHBIX TEXHOJIOTUI CHIDKAET OOIIYI0 CTOMMOCTD JIEKapOOHHU3AIINH TIPH BKITIOYCHUH UX B MTAKET MEp I10
JeKapOOHU3AIINH.

Henouxa nodassienHoi crommoctu CCUS

Uro0s1 moctub 1eneit [lapmkckoro cormamenus, HeooxoauMo Macirabuposatsk npoektel CCUS o
BCEMY MHPY. DTO Ba)KHO IIOHUMATh Ha BCEX YPOBHSIX, BKITFOUAsi SKOHOMUYECKHE acrieKThl. CTOMMOCTh
CCUS 3aBucHrt 0T cepbl IPUMEHEHHS, JIOKALMU U pazmepa uctouHUKoB CO2. Taxoke BaykHa pa3paboTKa
TEXHOJIOTUH U OnbIT SKCcIuTyaTanuu. Obmias crommocts CCUS BrITIO9aeT B ce0st pacXobl Ha YIIaBJIMBa-
uHue COz2, 00e3BOKUBaHHE, CKATHE/CKKEHUE, TpaHCTIOpTHPOBKY 1 xpanenne CO2. Bee 3arpartsl yka-
3piBatoTes B goswiapax CIIIA 3a 2019 ron, Brirouas yuer UHPIAIMUA. AHAU3 3aTpaT JEMOHCTPUPYET
mMpokui auanas3oH 1eH Ha CO2, kotopslii Bappupyercs ot 20 1o 450 nomtapos 3a ToHHy CO2. OT™E-
ThM, 4TO dTan 3axBara CO2 sBisieTcs Haubonee poporoctosmuM B nenoyke CCUS. Onnako Hemocrta-
TOYHO JTAHHBIX [0 KOHKPETHBIM MPOIECCaM U TEXHOJIOTHSIM 3axBara (puc. 1).

NONE3HOE UCMOJb3OBAHME

3axsar CO2 Tpy6onposog CO2 Ha 100 km XpaHenue
r 1 r N 1 r 1
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Puc. 1. CroumoctHas nemnouka texaonoruit CCUS

Hctounuk: cocraBineno IlpoekTHeiM nieHTpoM 1o 3Hepronepexony u ESG mo manueiM: Simbolotti G. CO»
capture and storage. Technology Brief / IEA ETSAP, 2010, The costs of CO; capture, Transport and Storage /
European technology platform for zero emission fossil fuel power plants (ZEP), 2011, Fout T., Zoelle A.,
Keairns D., [et al.]. Cost and Performance Baseline for Fossil Energy Plants — Volume 1a: Bituminous Coal
(PC) and Natural Gas to Electricity — Revision 3, (2015), Economic assessment of carbon capture and storage
technologies / Global CCUS Institute, 2011 update, WorleyParsons. Schlumberger/ GCCUS, 2011, Kuehn N.,
Mukherjee K., Phiambolis P., [et al.]. Current and Future Technologies for NGCC Power Plants / Energy
Sector Planning and Analysis (ESPA), June 2013, Rubin E., Davison J., Herzog H. The cost of CO; capture
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and storage / International Journal of Greenhouse Gas Control, May 2015, Finkenrath M. Cost and perfor-
mance of carbon dioxide capture from power generation / International Energy Agency, 2011, The Costs of
CCUS and Other Low-carbon Technologies / Global CCUS Institute, 2011, Irlam L. The costs of CCUS and
other low-carbon technologies in the United States — 2015 update / Global CCS Institute, July 2015, GCCUSI
Technology Readiness and Costs of CCUS / Global CCS Institute, 2015, ZEP Report The cost of subsurface
storage of CO». ZEP memorandum / European Zero Emission Technology and Innovation Platform, December
2019, Exploring Clean Energy Pathways: The Role of CO; Storage / IEA, December 2019, Carbon Capture
Utilization and Storage Towards Net-Zero 2021 / Keraney, 2021.

3axBat CO2 OTHOCHUTCSI K 3aTpaTaMm, KOTOPbIE COCTaBISOT 75% OT 0OIIeH CTOMMOCTH IENOYKU
CCUS. OnHako B HEKOTOPBIX CITydasx 3THU PAcXOJbl MOTYT OBITh 3HAYUTENHHO MeHbIIe. Hanpumep,
ecnu koHueHTpaus CO2 B razax cocrasisier 95-100% u He TpeOyercs OTAENATh APYTHe KOMIIO-
HEHTBL. DTO OTHOCHTCS, HAIPUMED, K MECTOPOXKICHUSM Ta3a ¢ BRICOKUM cozepxkanuem CO2, rae mis
TPaHCIOPTUPOBKH MeTaHa Tpedyercs otneneHue CO2. [Ipyrue npumMepsl BKIOYAOT TPOU3BOACTBO
aMMUaKa WM BoJIopojaa Ha HedrenepepabaTriBaomux 3aBojgax. Croumocts 3axBaTa CO2 3aBHCHT
oT napuuansHoro aasneHus CO2 B razax u konueHtpauun CO2 npu aTMocepHOM JaBiIeHUH. BbI-
COKasi KOHIIEHTpAIHs 00JIerdaeT mpsiMoe pa3IeIICHHE U JICIICBIIC YIaBIHBACTCS, B TO BpeMs KaK HU3-
KHE KOHIICHTPAIMU TPEOYIOT JOMOJHUTEIBHOTO JOPOTOCTOSAIIEro dTana KoHueHTpupoanus CO2

(puc. 2).
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Puc. 2. [IpuBenennas croumocts ynapnuBanus CO; 1o cekropaM u ucxoaaas konmnenTpanus CO2, 2019 r.

Hcrounuk: IEA Levelized cost of CO, capture by sector and initial CO, concentration, 2019, pacuersr
aBTOPOB.

3arparbl Ha TpaHCTOPTUPOBKY U xpaHeHue CO2 cocTaBisioT 10 25% 0T 00Iet CTOMMOCTH TIETIOYKH
CCUS. CrouMoCTh TPaHCHOPTUPOBKH 3aBHCUT OT BBIOPAHHOM TEXHOJOIMH U OOBEMOB IEPEBO3KH.
OdropHbIe TPYOOTIPOBOABI SBIISFOTCS KOHKYPEHTOCIIOCOOHBIMHE TSI OOTBIINX 00HEMOB U HEOOIBIIINX
PaCCTOSIHHMIA, B TO BPEMsI Kak MOPCKHE TMIEPEBO3KH Ha CyAaxX MPEANOYTUTEIBHBI [Tl TUIOTHBIX TIPOSKTOB
1 Ha Oosbire paccTosiHusl. CTOMMOCTD XpaHEHHs 3aBUCHT OT THUTA KOJJIEKTOPA, TIOCTYITHOCTH, HaJTMUIHS
MHPPACTPYKTYPbI U (PU3NIECKUX XapaKTEPUCTUK KOJIEKTOpa. XpaHEHHE B UCTOLLEHHBIX He()TEera3oBbIX
MECTOPOXKICHUSIX Ha CyIIIE ABJSIETCSl HanOoJee JIeeBbIM, 0COOEHHO €ClIU YK€ CYIIECTBYIOIINE CKBa-
YKUHBI MOYKHO MCTIOJIb30BaTh MMOBTOPHO, HO UX EMKOCTh OTPAaHUYEHA.
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JKOHOMMKA U TEXHOJI0THH onpeaeasioT poinok CCUS

B 2020 rogy cpennss muposas niena CO2 coctaBuna menee 10 mosutapoB 3a ToHHY. TeMm He MeHee B
HEKOTOPBIX CTpaHax, Takux kak [lIseiuapus, Gunnsauaus, [serms, Hopserus, Kanana, ®panuums u Ko-
pest, neHa Ha CO2 yxe ceituac mo3Borsier HekoTopbiM npoekTaM CCUS pocturatsk mopora peHTadesHO-
CTH. AHaIM3 TEXHOJIOTHA Ha ypOBHE TexHOJIormueckoir roroBHOCTH TRL 9-11 Taroke mokasbiBaer, 4To
yKe celdac CyIIeCTBYIOT OTpaciii, B KOTOpbiX TexHonorun CCUS MoryT nmomMods B JIeKapOOHHU3AIIHH.
YacTp U3 ATHUX OTpaclieil, Takux Kak nepepaboTka MpUPOIHOTO ra3a U MPOU3BOACTBO YAOOPEHU, UMEIOT
3aTpaThl IO BCe 1enouke J00aBiIeHHO ctoumMocTd, HaunHast ot 20-25 nosapos 3a TorHy CO2.

[Ipu ananuze Texnonoruii 1 3xoHoMuk CCUS Ba)kHO NOHMMATh, HACKOJIBKO 3TH TEXHOJIOTHH KOHKY-
PEHTOCTIOCOOHBI IO CPABHEHUIO C JPYTHMH TEXHOJIOTUSAMHU JIeKapOOHU3ALUH, TAKUMHU KaK HU3KOYTJIe-
POJIHBIC PEIICHHs U MPOCKTHI C HeraTuBHOM aMuccueit (puc. 3). UtoOsl koppekTHO cpaBHuBath CCUS ¢
HU3KOYTJICPOAHBIMU aJIbTEPHATHBAMH, TAKUMH KaK BO30OHOBIIsIEMbIE HICTOYHUKH dHeprin (BUD), atom-
Heie snekrpoctaniyu (ADC) unu ynasmusatomme CO2 cucremsl ¢ Bozayxa (DACCS), ucnons3yercs
MOHSITHE CTOMMOCTH TipenoTBpateHust CO2.
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Puc. 3. Croumocts npenorspaienus CO; ¢ nomompto CCUS amst pa3nuyuHbIX CEKTOPOB
(mpenotBpamuiennsie BEIOpockl CO2 nomn./T CO2, HCXOAS U3 TEKYIINX OLIEHOK 3aTpaT)

Hcrounuk: ananus [IpoektHoro meHTpa mo sHepromnepexony u ESG Ha ocnoBe Kuehn N., Mukherjee K.,
Phiambolis P., [et al.]. Current and Future Technologies for NGCC Power Plants / Energy Sector Planning and
Analysis (ESPA), June 2013, Zero Emission Platform, IEAGHG, The Costs of CO, Storage, 2011, Global
CCUS Institute. 2017. Global Cost Update. URL: https://www.globalCCUSinstitute.com/archive/hub/
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publications/201688/global-CCUS-cost-updatev4.pdf, Simbolotti G. CO, capture and storage, IEA ETSAP,
2010 Technology Brief., European technology platform for zero emission fossil fuel power plants (ZEP), the
costs of CO> capture, Transport and Storage (2011), Fout T., Zoelle A., Keairns D., [et al.]. Cost and Perfor-
mance Baseline for Fossil Energy Plants — Volume 1a: Bituminous Coal (PC) and Natural Gas to Electricity —
Revision 3, (2015), Global CCUS Institute, Economic assessment of carbon capture and storage technologies —
2011 update, WorleyParsons, Schlumberger, GCCUS, 2011, Rubin E.S., Davison J.E., Herzog H.J. The cost
of CO, capture and storage, Int. J. Greenh. gas. Contr. 40 (2015) 378-400, Global CCUS Institute, The Costs
of CCUS and Other Low-carbon Technologies, (2011), Irlam L. The costs of CCUS and other low-carbon
technologies in the United States — 2015 update, GCCUSI Technology Readiness and Costs of CCUS, 2021,
ZEP Report The cost of subsurface storage of CO, ZEP memorandum, December 2019, Exploring Clean En-
ergy Pathways: The Role of CO;, Storage, IEA, Paris, 2019, Graham P., Hayward J., Foster J. and Havas L.
2020, GenCost 2020-21: Consultation draft, Australia.

CornacHo ananusy croumoctu npegorspaunienus CO2, rexnonorun CCUS KOHKYpUPYIOT ¢ MHO-
TUMU HU3KOYTJIEPOJHBIMU PELIEHUSIMU, HAlpUMEpP CTPOUTENbCTBOM 3JeKTpocTaHuui Ha BUD.
Tem HEe MeHee B HEKOTOPBIX Pa3BUBAIOIIMXCS CTpaHax A3uu, Takux kak Muaus u Kuraii, a Takxe
B Slmonuu u Kopee snexrpocranuuu Ha yrie u Metane ¢ ucnonb3opanuem CCUS sBiusitoTcs 6oiee
BBITOJJHBIM BAPUAHTOM, MOCKOJBKY CPEIHUN CPOK CIY>KOBI yTONBHBIX 3JEKTPOCTAHIIMI COCTaB-
nsieT 46 JeT, a MHOTHE U3 HUX MOTyT pa6otars 50-60 et unu goibinel. B Takux cioydasx TeXHO-
aoruu CCUS sABISIOTCA ONTUMAIBHBIM BEIOOpOM. Kpome TOro, B MpOMBIIIJIEHHOM CEKTOPE TEX-
Hojoruu CCUS sABISIOTCS MPAKTUYECKH €AUHCTBEHHOM adbTePHATUBOM 11 T1yOOKOH nexap0o-
HU3ALUU IPOLECCOB.

3akmoueHne

Heob6xoaumo umets B BUAY, uTo TexHoiaoruu CCUS gBIsAIOTCS OJTHUM M3 MHOXKECTBA BO3MOKHBIX
METOJIOB JAeKapOOHU3AIMU, KOHKYPUPYIOIIUX C JAPYTUMHU TEXHOJOTHUSIMHU, TakuMH Kak BUD,
aTOMHBIE CTAHIIMHU U UCIIONb30BaHUE OMOTOIINBA. OXKUTAETCA, YTO JJIsI SJIEKTPOTeHEpaIuu CTPO-
UTEIbCTBO HOBBIX cTaHLUK Ha BUD OyieT HaMHOTO BBITOJIHEE, YEM CTPOUTEIHCTBO HOBBIX YI'OJIb-
HBIX WJIM Ta30BBIX JIEKTpocTaHui, ucnoip3dywmux CCS. Tem He MeHee MHUpPY MO-TIPEKHEMY
TpeOyIoTCs Apyrue TeXHOJIOTUH it 00ecredeHus! CTaOUIBHOCTH PaOOThI YHEPTOCUCTEMBIL. DIIEK-
TPOCTaHLMHU, paboTaroIKe Ha yIile WK Ta3e ¢ ucnoibzoBanueM CCS, moryT obecrneuynBath mo-
CTOSTHHYIO MOIIIHOCTb U MOCTaBJISITh SJIEKTPOIHEPTHIo B Mt000e Bpems. [loka 3Tu anbTepHaTUBHbBIE
MeTobl He cTanyT aemene, yeM CCUS, CCS Oyner ocTaBaThcsl peHTA0CIBHON CTpaTeruen co-
KpallleHHs] BIOPOCOB YIJIEKUCIIOTO rasa.

CCUS Ttakixe MOXET ObITh BBITOJZICH B pCAYKIIHNHN BBI6pOCOB OT CYHICCTBYIOIIUX YT'OJIBHBIX U T'a30BbIX
BHeKTpOCTaHHHﬁ. Oxom0 TPECTH ):[CﬁCTBme.IPIX YTOJIBHBIX U I'a30BbIX BHGKTpOCTaHI_II/Iﬁ OBLIO IMOCTpO-
CHO 3a IIOCJICOHHC 10 JICT, oonoBnenne nx CCS-TeXHOJOTUIMU MOYKET ITO3BOJINUTH UM MMPpOOOJIKUTDH
pa60Ty M HC BBIBOJHWUTDH UX U3 SKCILITyaTalluu.

Amnanu3 3atpaT Ha npeaoTBpanienne BeiopocoB CO2 mokazai, yro CCUS yxe ceronHs mpejiaraer
BO3MO>KHOCTH I CoKpalieHus BoiopocoB CO2 o yMepeHHOM 11eHe B MPOMBIIIJICHHOCTH, TJe OT/e-
nenne CO2 sBiIsIeTCss HEOTHEMIIEMON YaCThIO TEXHOJIOTHYECKOT 0 npolecca. Hanpumep, B mpousBo-
CTBe yA00OpeHwuii, 6MosTanona u nepepadotke rasa. [Ipu 3tom B o61iem 3atpatsl Ha CCS Ha yronbHbIX
Y Ta30BBIX AJIEKTPOCTAHIUAX OKA3bIBAIOTCA BhIIIE, yeM Ha BIID u CPC2

! Cui R.Y., Hultman N., Edwards M.R. [et al.]. Quantifying operational lifetimes for coal power plants under the Paris
goals. Nat Commun 10, 4759 (2019). https://doi.org/10.1038/s41467-019-12618-3

2 Baxno ormeruth, 4to 3arpathl Ha BOC u COC CWIBHO KOJEONIOTCS BBHAY Teorpagu4eckux MapamMeTpoOB HX
MECTOHAXOXKIECHUS.
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Abstract. The paper is devoted to the study of the environmental, energy, regional security aspects of re-
newable energy projects, such as “green energy” zone project in the Republic of Azerbaijan, as very chal-
lenging field of the regional cooperation and political security for the broader South Caucasus region, includ-
ing Russia, Tiirkiye and Iran. Taking into account a huge potential of renewable energy sources (RES) in the
region, the paper considers envorinmental, energy security aspects of such projects and analyzes perspectives
of cooperation among the countries of the broader South Caucasus region, providing environmental and po-
litical security of the region for gradual transition to a circular, green economy of the region as well as green
energy export to another regions.
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The 21st century witnessed unprecedented global change in search of affordable and scalable solu-
tions to reduce the dependency on fossil fuels bearing the serious consequences for the environment
and climate. Globally, oil-gas rich economies are coming under pressure to reduce their carbon foot-
print and promptly elaborate low emission pathways despite the new global economic challenges
mostly arisen from geopolitical processes.

Among the other global risks, the climate change is going to be most challenging and necessitating
effective global cooperation. In this regard, the Intergovernmental Panel on Climate Change (IPCC),
which serves as a platform responsible for promoting the UN science base in the relevant field, pre-
dicted that this process would lead to a global disaster if global warming would exceed 1.5°C per
year. According to the IPCC estimate, if the actual commitments of the countires under the Paris
Climate Agreement are realized, global warming will reach 2,7°C at the end of the century®. To keep
global warming at 1.5°C, the IPCC considers it necessary to halve global GHG emissions by 2030
and achieve net zero emissions by 20502,

In this regards, Azerbaijan’s most recent strategic development plans and goals respond to these
global challenges. From the beginning, implementation of the Sustainable Development Goals was
of particular importance for Azerbaijan [1]. The country is among 12 countries around the globe and
is the first in our region that has submitted its third VVoluntary National Review Report on the imple-
mentation of the 2030 Agenda.® Scoring 72.4 out of 100 points possible on the SDG achievement

L URL.: https://www.reuters.com/business/cop/un-warns-world-set-27¢-rise-todays-emissions-pledges-2021-10-26/
2 URL: https://www.ipcc.ch/sr15/chapter/spm/
3 URL: https://president.az/en/articles/view/53197
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index, Azerbaijan ranks 55th out of 165 countries in the 2021 Sustainable Development Report with
the best result in the region.

In order to meet the national commitments to the United Nations’ 2030 Agenda for Sustainable De-
velopment, as well as the Paris Climate Agreement, new strategic framework is outlined in the “Azer-
baijan 2030: National Priorities for Socio-Economic Development” document approved by the rele-
vant Order of the President of the Republic of Azerbaijan issued on February 2, 2021. The framework
will support the implementation of emerging priorities of particular importance for centered around:
(i) sustainably growing competitive economy; (ii) society based on dynamic, inclusive and social
justice; (iii) competitive human capital and modern innovations space; (iv) great return to the liberated
territories; and (v) clean environment and “green growth” country?.

Within the framework of the implementation of the last but not least, 4" and 5" priorities of the
“Azerbaijan 2030: National Priorities for Socio-Economic Development” document, “great return to
the liberated territories” and ““clean environment and “green growth” country” Azerbaijan realizes
restoration and reconstruction of the mentioned territories as an opportunity to strengthen regional
cooperation. In this regard, the initiative of the President of Azerbaijan Ilham Aliyev to turn the men-
tioned territories into a “green energy” zone should be especially noted. This unique initiative places
special emphasis on the application of “green” technologies, effective and “smart” systems and paves
the way for regional energy architecture. Moreover, at the COP26 meeting in Glasgow, where Azer-
baijan stated that it intends to see the mentioned integrated territories as a “net-zero” zone. These
joint steps are of strategic importance for the sustainable development of the region.

Actually, Azerbaijan is one of the countries having huge potential of RES in the South Caucasus.
Country’s renewable energy potential is more than 27 gigawatts of wind and solar power onshore and
157 gigawatts of wind power in the Azerbaijani sector of the Caspian Sea, Biomass and waste energy
potential is more than 900 MW and potential of small rivers is more than 650 MW. ? Together with
“Masdar” company (UAE) Azerbaijan plans to implement 3 gigawatts of wind and one gigawatts of
solar power by 2027, 80 percent of which will be exported. By 2037, the country plans to create an
additional capacity of at least 6 gigawatts. Moreover, on 15.12.22 the Ministry of Energy of the Re-
public of Azerbaijan and Fortescue Future Industries (FFI) (Australia) signed a Framework Agreement,
to work together to study and develop potential green hydrogen and renewable energy projects in Azer-
baijan. Aimed at further strengthening the close relationship between Azerbaijan and Fortescue, the
Agreement will explore up to 12GW of potential projects from renewable energy sources and green
hydrogen production in Azerbaijan.?

A huge contribution to the enlargement of share of RES in the total energy capacity could be done
by the relevant activities in the liberated territories (Karabakh and Eastern Zangazur) as “green
energy” zone . These territories of Azerbaijan have the proven potential of 7 200 megawatts of
solar energy and 2 000 megawatts of wind energy. It proves that only solar energy potential is
approximately equal to the actual overall electric energy production capacity of the country. The
relevant Decree of the President of Azerbaijan approved the order on “measures to establish a

YURL: https://azertag.az/en/xeber/Vision_2030_National_priorities_for_robust_socio_economic_development_in_Azer-
baijan-1846113

2 URL: https://unfccc.int/documents/299472

3 URL: https://www.fmgl.com.au/in-the-news/media-releases/2022/12/15/fortescue-future-industries-and-the-ministry-
of-energy-partner-to-pursue-green-hydrogen-projects-in-azerbaijan
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green energy zone in these territories of the Republic of Azerbaijan.” Moreover, it should be
noted that 25 percent of the country's water resources are located in the mentioned regions, which
means 2.47-2.56 billion cubic meters of reserves per year. In this regard, Tartar, Bazarchay, Ha-
kari and their tributaries, as the most abundant rivers, have great potential for the construction of
a network of hydropower plants.

Taking into account these circumstances, in recent years, strategically important steps have been
taken with international energy companies to create large-scale production capacities for renew-
able energy and green energy export in Azerbaijan. As a result, the country, along with trans-
forming into a green energy country, is expected to become an important and reliable partner for
EU and other regions, supplying renewable energy and hydrogen. All these steps enable promo-
tion of green energy transmission from the South Caucasus region that was reflected in the
“Agreement on a strategic partnership in the field of green energy development and transmission
between the Governments of the Republic of Azerbaijan, Georgia, Romania and Hungary” that
was signed on 17.12.22 in Bucharest. The agreement focuses to integrate a growing share of
RES, stronger electricity interconnections between Romania, Georgia, and Azerbaijan, i.e. elec-
tric cable will connect countries on both sides of the Black Sea and further towards the Caspian
sea region and will help reinforce regional countries security of supply by bringing electricity
from renewable sources to the European Union via Romania and through Hungary.

Taking into account, huge RES potential of the broader South Caucasus, such projects could strengthen
regional green energy diplomacy, as well as create unprecedented opportunities for regional coopera-
tion, political stability and environmental security of the broader South Caucasus region. Let’s consider
each country’s RES potential and find common ambitions, targets of increasing of RES share in the
energy sector and its export perspectives.

Thus, one of the main key geopolitical player of the region — Russia possessed remarkable potential
of the renewable energy sources. The government of Russia aims to increase the share of RES
10 times over 20 years, raising their share in the total installed capacity to 10% by 2040, even the
investments in renewables will amount to one trillion Russian Rubles by 2035. In 2020 alone around
1 GW of solar and wind energy facilities were installed, which made up 60% of new installed
capacities. While solar and wind power plants have seen exponential growth, other RES-based
power plants form a minor share. The target share of renewable energy in the country’s electricity
generation, set earlier by the Russian Government as 4.5% by 2024, will not be achieved due to the
delays caused by the country’s economic problems in 2014-2016 and time required for local equip-
ment manufacturing 2.

Another key geopolitical player of the broader South Caucasus region — Tiirkiye’s renewable capacity
grew by 50% over the last five years. Even in 2019, Tiirkiye had the fifth highest level of new renew-
able capacity additions in Europe and the 15th highest in the world. The IEA report notes that the
country can achieve even stronger growth in renewables — especially solar, wind and geothermal — given
its considerable resource endowment. Its rich potential for expansion of renewables is not limited to
electricity generation but is also relevant in the heating sector. Notably, Tiirkiye uses only an esti-
mated 3% of its solar and 15% of its onshore wind potential. The country has been proven to imple-
ment innovative stimulation measures to down costs and increasing investments in renewables, for

L URL: http://e-ganun.az/framework/47397
2 URL: https://www.centrumbalticum.org/files/5176/BSR_Policy Briefing_3 2022.pdf
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example, auctions play an essential role in this end. The planned commissioning of Tiirkiye’s first
nuclear power facility in Akkuyu in 2023, that is being built within close cooperation with Russia
despite the politico-economical pressure to official Ankara from westerns countries, will further di-
versify the country’s low-carbon fuel mix.?

Concerning Iran, nowadays the country is approximately the 10"largest CO2 emitter in the world
and energy sector of the country accounts for 33% of CO2 emissions in Iran?. In this regard,
according to Iran’s sixth Five-Year Development Plan the country plans to produce 5000 MW of
energy using renewables in the next five years. Moreover, the plan envisages promotion of re-
newable energy in order to ensure less environmental impact of the energy sector of the country.
Consequently, the main reasons behind Iran’s interest in renewable energy development are im-
proving energy security, reducing dependence on fossil fuels and meeting domestic electricity
demand. Actually the most of the plants in Iran use fossil fuels, especially natural gas. Therefore,
taking into account all of these issues, F-class turbines are expected to replace currently installed
E-class turbines, bringing efficiency of turbines from 37.2% to 58%. Moreover, new conventional
power plants are also to be built. So in the next five years 26 thousand megawatts (MW) of energy
is to be generated by new power plants.?

Georgia is only country of the region, with a huge share (78%) of RES in the electricity production,
as well as one of the top countries in water resources per capita, where 300 out of 26,000 rivers
capable of providing excellent opportunities for hydropower production. Actually now only 22% of
total hydro-potential is utilized. The country has an effective regulatory framework on RES, consist-
ing of the Law of Georgia on Energy, Law of Georgia On Promotion of Production and Utilization
of Energy from Renewable Sources, National Renewable Energy Action Plan (NREAP) of Georgia
etc. The share of energy from renewable sources, calculated in accordance with the Law of Georgia
On Promotion of Production and Utilization of Energy from Renewable Sources, in gross final con-
sumption of energy in 2030 is at least its national overall target for the share of energy from renewable
sources in that year, which is equal to 35% *.

Despite the fact that Georgia’s energy consumption per capita is two times lower than the world
average, the indicator value it is growing very quickly. From 2000 to 2018, both energy demand and
electricity consumption per capita multiplied by more than 1.6 times. The energy mix is relatively
diverse compared with other countries in the region. In 2019, natural gas was the first fuel in the
energy mix (45.4%), followed by oil (27%), renewables (20.4%) and coal (4.7%).°

Energy policy of Armenia is focused on developing indigenous energy sources, mainly renewa-
bles, and on extending the lifetime of the nuclear reactor that supplies nearly one-third of the
country’s electricity. The government pays more attention to energy efficiency issues, and the
second National Energy Efficiency Action Plan (NEEAP-2) was developed in 2020. The country
does not have a dedicated agency for renewable energy policies, so the Renewable Resources and
Energy Efficiency (R2E2) Fund is responsible for implementing renewable energy and energy

L URL: https://www.iea.org/news/turkey-s-success-in-renewables-is-helping-diversify-its-energy-mix-and-increase-its-
energy-security

2 Khatinoglu D. (2016). Iran to generate 7% of electricity from renewables, or face fines. Trend. Retrieved from URL:
http://en.trend.az/iran/business/2680790.html

3 URL.: https://www.eurasian-research.org/publication/renewable-energy-potential-of-iran/
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efficiency projects. In 2014, the government developed the Scaling-Up Renewable Energy Pro-
gram Investment Plan. It is an update of the Renewable Energy Road Map developed in 2011 and
includes comprehensive analyses of renewable energy potential, costs and benefits, and the via-
bility of specific technologies. It also sets targets and objectives for renewables to 2025, including
a plan for financing. The investment plan describes the first geothermal and solar PV projects,
which are being developed by the government and serve as examples for other investors. Alt-
hough the existing reactor is old, its service life has been extended to 2026, by which time the
government hopes to have secured financing to build a new reactor of 1 000 MW. The govern-
ment’s ambitious plan to increase renewables to 28% of the power generation mix by 2036
(from 7% in 2012) includes small hydro, wind, solar PV and geothermal, but excludes biofuels.
To reach this target, Armenia will need to have 634 MW of new renewable energy capacity in-
stalled by 2036. Estimated projected capacity additions comprise 148 MW of small hydro and
266 MW of large hydro, 150 MW of wind, 30 MW of geothermal, and 40 MW of solar PV.1!

All these data and analyses show once more the huge potential RES-related industy, sustainable de-
velopment of the broader South Caucasus which has common historical values and traditions. The
expansion of green energy projects across the region will make a great contribution to strengthening
the energy and environmental security of the broader South Caucasus. At the same time, projects of
establishment of “green energy” zones, like it’s being done in Azerbaijan (related in the paper later
on), as well as organization of the joint export of green energy to the western and other countries will
create ample opportunities for close cooperation between the countries of the region and, as a result,
increasing political stability there. It is no coincidence that the project of exporting green energy, via
electric cable connecting countries on both sides of the Black Sea and further towards the Caspian
sea region, is currently considered by international experts to be one of the most promising infrastruc-
ture projects in the region. For this purpose, energy and environmental diplomacy activities between
countries has to be intensified, particularly when all regions of the world are consolidated in this
direction in light of climate change cooperation.

Actually, the climate change cooperation is a main driver of RES enlargement. For example, Azer-
baijan made certain contributions in its NDC document, taking GHG reduction target at 35% in com-
parison with the level on 1990 level (base year). Moreover, during the UN Climate Change Confer-
ence (26th Session of the Conference of the Parties to the UN Framework Convention on Climate
Change (COP26)) that was held in Glasgow, UK from 31 October to 12 November 2021, Azerbaijan
officially has declared updated its goal of reduction in net emissions reduction from 35% up 40%, as
well as taken a conditional target of reducing the GHG emissions, level by 2050 to 40% as a contri-
bution to initiatives to reduce the impact on global climate change. At the same time, in the 4th Na-
tional Report, the projection of the of mitigation measures in all sectors was calculated on the basis
of mathematical modeling on special application software (LEAP — Low Emissions Analysis Plat-
form?) by the author of the present paper. The total effect of policies and measures to reduce emissions
of greenhouse gases and the analysis of forecasts for 2030 have shown that such industries as the
energy sector, agriculture, waste management are ranged as the main sectors in terms of GHG
emissions share in overall emissions. In this sense, energy remains the most important sector in terms
of policies and measures to reduce greenhouse gas emissions [4].

LURL: https://iea.blob.core.windows.net/assets/89a4a24d-fe2b-4e04-9ec7-25d3c02dbefd/CountryPages_Armenia_
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One of the main conclusions of the recent papers of the autor ([18; 19]), on base of assessment of the
impact of the mitigation measures to reduce GHG emissions and the analysis of their projections until
2030, was that namely the expansion of the use of alternative and renewable energy sources in the
energy sector should be considered the most effective policy to mitigate the climate change impacts.
Thus the relevant calculations and mathematical modeling carried out on the basis of modern meth-
odologies proves that in the energy sector of the country (main emitting sector) 63.3 percent of the
total reduction (27.8 million tons of CO2 equivalent) of the country’s GHG emissions level will be
feasible due to the enlargement of use of alternative and renewable energy sources in Azerbaijan.
This once again proves the importance of developing a transition to alternative energy sources in the
country. At the same time, during the COP26 Azerbaijan officially reaffirmed its goal to increase the
share of renewable energy in Azerbaijan's total energy production from the current 17% to 30% by
2030, as well as to establish a “net zero emission” zone (coinciding with “green energy” territory)
initiative in the mentioned territories.

Some detailed steps of RES enlargement policies are also reflected in the 5" National Priority (clean
environment and “green growth country”) of the above-mentioned document “Azerbaijan 2030:
National priorities of socio-economic development”. These measures aimed at creating a high-
quality ecological environment and a green energy space, along with the efficient use of resources,
including energy, the expansion of the use of alternative and renewable energy sources, green tech-
nologies, and preference for new sustainable energy sources were emphasized.

In this regard, a huge contribution to the decarbonization of the country and regional environmental
security isues could be done by the renewable energy production in a “green energy” zone in the
mentioned territories of Azerbaijan. To this end, the relevant concept was prepared together with the
Japanese TEPSCO, a consulting company specializing in this area.

In the light of mentioned initiatives, establishment of the “green energy” zone in the mentioned ter-
ritory of Azerbaijan and its gradual enlargement across the country enabling transition to a circular,
green economy on the base of enlargement of alternative energy sources will essentially contribute
to achievement of SGDs, as well as the global efforts of the international community towards combat
the climate change and upgrading international image of the country.

Having into account the above-mentioned projects, cooperation between states of the broader South
Caucasus region towards production of green energy, establishment of appropriate “green energy” or
“zero-emission” zones, as well as the implementation of joint infrastructure projects for export of the
green energy resources will hugely contribute to combat the ecological degradation of the region, the
global climate change impacts, as well as make a great impulse to ensuring energy security for a rapid
transition to green economy in our countries and, most importantly, the political security of the region.
Regional cooperation in this field will create new realities and opportunities for the broader South
Caucasus, enabling establishment of new hub of the global green energy production and transmission,
strengthening the regional stability and environmental security.
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Introduction

When considering the role of ammonia as a means of transporting clean hydrogen, it is im-
portant to take the broader perspective of the properties of hydrogen and the fact that it is much
harder to transport than traditional energy sources such as coal, oil and natural gas. This short
paper considers how use of ammonia as a means of hydrogen transport compares with other
alternatives and outlines some of the key factors and challenges to be considered when thinking
about development of ammonia based projects. With the Energetika conference having been
held in Baku, it also considers the possibility of international ammonia transport in the context
of Azerbaijan.
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Hydrogen and Ammonia Context

There have been several waves of interest in the use of hydrogen as an energy carrier since the oil
crises of the 1970s, but so far each wave has gradually faded and initial expectations for hydrogen
have not been realised. With the current global focus on hydrogen in the context of climate change
and decarbonization there is reason to believe that this time may be different. Having said that, there
is already a significant role for hydrogen in industrial applications today. The International Energy
Agency estimates that total global hydrogen demand in 2022 was around 90 million tonnes, with
around 1/3 used in oil refining, 1/3 in production of ammonia and the remainder used in other chem-
ical applications and a small amount in direct reduction of iron. It is important to note that nearly all
current hydrogen production is manufactured from fossil fuels, typically natural gas, with around
10 tonnes of CO2 being produced per tonne of hydrogen. The current interest in hydrogen as part of
decarbonization requires either capture of the CO2 produced in the manufacturing process (often
called “blue hydrogen”) or production of hydrogen from electrolysis of water using renewable elec-
tricity (often called “green hydrogen”).

When considering transport of hydrogen, it is also important to note that nearly all hydrogen
today is used very close to where it is manufactured, typically within a single refinery or industrial
complex, with only a small amount of hydrogen transported over limited distances (maximum a
few 100s of kms) by pipeline. This predominantly local use is driven by the physical properties
of hydrogen being significantly different from those of traditional fuels. Hydrogen is the smallest
element and has a much broader ignition range when mixed with air than other fuels. For example,
natural gas (methane) will only burn when the gas is in the range of 5 to 20% in air, whereas the
corresponding range for hydrogen is between 5 and 75%. The small size of the molecule also
makes it more challenging to contain, and there is a higher risk of the element reacting with metal
containers causing embrittlement and ultimately potential leakage. Despite these challenges, it
has been proven over many years that hydrogen can be safely stored and transported, but it is
more difficult and costly than for other fuels.

Ammonia, a compound of nitrogen and hydrogen (NH3s), has also been in use for many years.
Most production is made using the Haber-Bosch process, developed in the early 20'" century. As
noted above, the hydrogen used in that process is nearly all derived from fossil fuels, with asso-
ciated carbon emissions. Most ammonia is then used in the nitrogen fertiliser industry. Total
global ammonia production in 2022 was around 200 million tonnes, of which about 10% or
20 million tonnes per year is traded internationally. Unlike hydrogen, ammonia is relatively
straightforward to transport, as it liquefies when compressed to around 9 bar, and can then be
transported on ships designed to carry liquefied petroleum gases (LPGs). Transport and storage
of ammonia does have some challenges, notably that it is a toxic gas and exposure in high con-
centrations (above around 1000 ppm) can be fatal to humans. Nevertheless, the relative ease of
transport of ammonia compared to hydrogen has led to considerable interest in its use in the
emerging clean hydrogen industry.

Alternatives for hydrogen transport

As illustrated in Figure 1, the lowest cost means of hydrogen transport over small distances (up to
around 2000 km) is likely to be by pipeline. There are already a total of nearly 5000 km of hydrogen
pipelines in use around the world (mainly in US, Europe and China), demonstrating the feasibility of
this approach. The costs are particularly attractive when an existing natural gas pipeline can be
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repurposed to carry hydrogen. This repurposing can be challenging and will depend on the type of
material used in its construction and will require significant expenditure on replacing some compo-
nents like seals, valves and compressors, but the cost of such repurposing, where possible, is estimated
to be around 20% of the capital cost of a new pipeline.

Costs of delivering GH2 by pipeline and LH2, LOHC and
ammonia by ship, 2030

LH, (1000 tpd)

2 / ——Ammonia (1000 tpd)

——H, pipeline {1000 tpd)

USD/kg H;

H. pipeline {500 tpd)

H. pipeline {100 tpd)

0 400 800 1200 1600 2000 2400 2800 2200 3600 4000 4400 4800

km

Fig. 1. Comparison of hydrogen transport costs
Source: IEA Hydrogen Review 2021.

However, in certain circumstances, construction of a pipeline may not be feasible, and for very long
distances (for example between Australia or USA and Japan or Korea) transport by ship is likely to
be more economically attractive.

The alternative of transporting liquid hydrogen (LH2) has been considered, and has been demon-
strated to be technically feasible by a small vessel which has carried LH2 between Australia and
Japan. The Suiso Frontier was a specially designed LH2 carrier, constructed by Kawasaki Heavy
Industries, with a capacity of 1,250 m3, able to carry 90 tonnes of hydrogen, or around 3 GWh in
energy equivalent terms. Comparison has been made with the transport of liquefied natural gas
(LNG), which is now a well established international trade. However, the two products are funda-
mentally different. Natural gas liquefies at around minus 160°C, whereas hydrogen liquefies at minus
253°C: it thus requires around 25% of its energy content to liquefy hydrogen and requires complex
containment and insulation systems to enable it to be transported. The 3 GWh energy content of the
demonstration vessel compares with around 1000 GWh of a typical LNG carrier. There is thus a
growing acceptance that large scale transport of liquid hydrogen is unlikely to be commercially viable
in the foreseeable future.

An alternative method of hydrogen transport by ship is using a Liquid Organic Hydrogen Carrier
(LOHC). The principle of this method is to convert the hydrogen to a product which is a liquid at
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ambient temperature and pressure. That liquid can then be transported to the destination where the
hydrogen can be extracted. Various alternative chemicals have been considered as LOHCs, but the
most developed is the conversion of toluene to methylcyclohexane and then reconversion back to
toluene and hydrogen at the destination. This approach has been demonstrated by a shipment between
Brunei and Japan as illustrated in Figure 2. While transport of the liquid is very low cost, the key
challenges come from the multiple conversion steps required and the fact that only around 5% of the
cargo delivered is usable as hydrogen.

Transportation by IS0 tank container

Brunei
LNG o 4

@- -+ TOA OIL CO., LTD.

Hydrogenation Plant Dehydrogenation Plant

in Brunei Darussalam in Kawasaki City
Toluene+H2—MCH MCH—Toluene+H2

{ Toluene )

Fig. 2. Schematic of use of Toluene / MCH as a LOHC

Transportation by 1SO tank container Transportation by ISQ tank container

A detailed comparison of the pros and cons of various methods of hydrogen transport by ship is
available in a recent paper from the Oxford Institute for Energy Studies, which can be found at
https://www.oxfordenergy.org/publications/global-trade-of-hydrogen-what-is-the-best-way-to trans-
fer-hydrogen-over-long-distances/. This paper compares liquid hydrogen with ammonia as well as
MCH and methanol as two alternative LOHCs.

Table 1, taken from that paper indicates the total amount of hydrogen which can be delivered on a
standard size of ship, from which it can be seen that ammonia and methanol are the preferred options.

Table 2, from the same paper, compares the levelized costs for the alternative shipping methods.
While liquid hydrogen is significantly more expensive, there is not a clear cost difference at this stage
between the three other alternatives. However, if ammonia is used directly, for example as is being
considered for use as a fuel in Japan, rather than being cracked back to hydrogen, the transport of
ammonia will be the preferred option.


https://www.oxfordenergy.org/publications/global-trade-of-hydrogen-what-is-the-best-way-to
https://www.oxfordenergy.org/publications/global-trade-of-hydrogen-what-is-the-best-way-to-transfer-hydrogen-over-long-distances/
https://www.oxfordenergy.org/publications/global-trade-of-hydrogen-what-is-the-best-way-to-transfer-hydrogen-over-long-distances/
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Table 1
Approximate thermodynamic losses for 2 indicative marine transport routes;
Source OIES
| ndiots | lauidh: | Ammoma | MCH | Methanol |
Ship capacity (m3) 160,000
Input quantity (1000 tonnes) ~11.376 ~109.758  ~138.701 ~126.622
Input Hz2 quantity (1000 tonnes) ~11.376 ~19.372 ~8.461 ~15.828

Australia-Japan (Gladstone-Yokohama) (3,667 NM and 9.5 sailing days)
Final H, quantity (1000 tonnes) 9.726-10.913 18.901-19.309 8.389-8.454 15.183-15.824

Morocco - the Netherlands (Nador West Med — Rotterdam) (1,483 NM and 3,8 sailing days)

Final H, quantity (1000 tonnes) 10.670-11.320 19.010-19.336 8.421-8.456 15.187-15.825

Table 2
Approximate levelized cost for key stages in the value chains (USD/kg H>)
Source OIES
|_Focus fuel | Production | Conversion | Storage | Shipping
>1 1.7-3.6 >4.57 1.7-2.6 n/a 8.97-11.7
>2.20 0.75-1.5 >0.5 0.56-0.82 0.30-1.6 4.31-6.62
>1.35 n/fa 1.37-2.07 0.54-1.22 3.26-4.64
>1.22 0.68-0.87 0.43-1.12 2.93-3.81
(dehydrogenation)
+>0.6 (CCS)

Considerations for Azerbaijan

Primary energy supply in Azerbaijan is well over 90% from fossil fuels with around 35% from oil
and 60% from natural gas, with just 2% of supply from low carbon sources (source: Statistical Review
of World Energy 2022). Oil refining in Azerbaijan uses hydrogen produced from fossil fuels. The
first step for Azerbaijan is therefore to lower the carbon footprint of its energy supply, including its
domestic use of hydrogen. This is consistent with hydrogen being relatively difficult to transport and
best used locally where it is made. On the other hand, Azerbaijan does have significant potential for
renewable energy, and according to some studies, could potentially have suitable locations for CO2
storage. Thus if, in the near term, renewable energy were used to create green hydrogen or ammonia
for export, the country would be missing a significant opportunity to decarbonize its own energy
system through direct use of renewable energy.

Thus a roadmap for Azerbaijan to become an exporter of clean hydrogen or ammonia would likely
involve initial steps to build significant amounts of renewable power generation and potentially
carbon capture and storage. In the absence of such domestic decarbonisation, any potential im-
porter would be likely to view the hydrogen or ammonia as still being linked to significant emis-
sions of COz2. Given the geographic location of Azerbaijan, export of hydrogen by pipeline, per-
haps by repurposing some of the existing pipeline infrastructure, is likely to be the preferred
means of transportation.
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IIpogpeccop 3axuo @appyx Mameoos
Joyenm Caoue Kypoanoe
Aszepbatiodcanckuil 20cy0apcmeeH bl
oxonomuueckutl ynusepcumem (UNEC)

HoBble TeHAeHIINM Pa3BUTHS JHEPreTHKH KaK 17100aJ1bHbIe BbI30BbI BpeMeHH
(YcroiiunBasi JHepreTuKa)

BBenenne

Pa3BuTHe anbTepHATUBHBIX HCTOYHUKOB YHEPTUU Ha (POHE YUACTHUBIINUXCS BCEMUPHBIX MPUPOTHBIX
KaTaKJIM3MOB SIBIISICTCS )KU3HEHHO BaKHBIM U HEOITPOBEPKUMbBIM TPEOOBAaHUEM BPEMEHU. JHEPTeTH-
Yyeckast HoJIUTUKa A3epOaiipkaHa B OJIHOW Mepe OTBEYAET JaHHBIM TeHACHIUAM. « DHEPreTUYeCKUN
CEKTOp HaXOAMUTCS MOJ BO3AECHCTBUEM OTPOMHOIO KOJIMYECTBA CAMBIX Pa3HBIX, 3a4aCTYI0 pa3HOHA-
MpaBJIeHHBIX (PaKTOPOB. DTO W riaobaau3ams, KOTopas BIUIOTh J0 MOCIEIHETO BpEeMEHH Oblia BaX-
HEWIIUM U3 HUX, U T€ONOJUTHUKA, U B3PBIBHOE PA3BUTUE HAYKU U TEXHOJIOTMHM, B TOM YHCIIE OTKPHI-
THE HOBBIX UCTOYHHKOB YHEPTCTHUECKUX PECYpCOB, U AeMOrpaduuecKue MpoIecchl, U Pe3KUid pocT
COLMAJIBHOTO HEPABEHCTBA, U COLMAIIBHBIE PEBOJIFOLIUH 1 BOMHBI».

Ho ocoboe mecto B psimy 3THX (akTOpPOB NPUHAAICKUT TII00ATHLHOMY MOTEIUICHUIO, peakiuen
Ha KOTOpOE cTaja KOHIENIHUs nepexoa K «Y CTOWYMBOM SHEPreTHKe», MEHSIOLIEH caMo MpecTaB-
neHue o0 sHepreTuke cepenunbl X X1 Beka.

«YcroiiuuBasi JHEPreTHKa JJisl Bcex»

Pe3tomMupys BbIlIECKa3aHHOE, OTMETHM, YTO SHEPreTHKa UMEET pellaolee 3HaYeHue I o0ecreye-
HUS BBICOKOT'O KauecTBa *KHU3HU Jroel. Hegoporas u ycroitunBas sHEpreTuka sBiaseTcsl KJI0YeBbIM
3JIEMEHTOM YCTOMUYMBOTO pa3BuTHs. OqHaKo «Ha BeHckoM 3HepreTnyeckom Gpopyme, IpOBEeIeHHOM
o uauimatuee OOH B utone 2011 r., mpo3Byyanu yapydaromniyie udpel: Tpu 4e€TBEPTH OCITHOTO
HaceseHus 3eMin ucnoib3yeT juib 10% MupoBoi 3Hepruu, g 1,5 MiIpa. 4elaoBeK 10 CUX MOp
ANEKTPUYECTBO SKOHOMHUYECKH HEJJOCTYITHO, OKOJIO 3-X U3 7-MU MIIPJ. JIIO/IEH HE UMEIOT JOCTyna K
COBPEMEHHBIM SHEPreTUYECKUM yCIyraM U UCHOIb3YIOT TPaJUIIMOHHBIE OMOpECypChl U yroib B Ka-
YeCTBE OCHOBHOT'O MCTOYHHUKA YHEPTHH, SHEPTETHUECKHUM «TOJIO €KETOIHO YHOCHUT J0 2-X MUJIIH-
OHOB YENIOBEYECKUX KM3HEIN?,

B centsi6pe 2015 rona crpansl cornacoanu [ToBecTky MHS B 00J1aCTH YCTOWYMBOTO Pa3BUTHS Ha
nepuona a0 2030 roxaa, Bkirovaromryto 17 neneit B o6iactu ycroiuuBoro pazsutus (LIYP). «Jo-
CTHIKEHUE ITHX IIeJIel 3aBUCUT KaK MPSIMO, TaK U KOCBEHHO OT 00eCIedYeHusl yCTOMYMBOTO SHEP-
rocHaOKeHHA» .

«IIporpamma SEFA (Sustainable Energy for All — YcroiiurnBast sHepreTrka sl BCeX), MPHHSITAS
OOH B 2011 r., siBAsieTcs Ype3BbIYAMHO CBOEBPEMEHHOM MPOTpaMMOii, HAIIPABJICHHOMN Ha JIOCTHUXKE-
Hue K 2030 1. Tpex cTpaTernyecky B3aMMOCBSI3aHHBIX IeNeli: oOecredeHne BceoOIero J0CTymna K

! Macrenanos A.M. AHanu3 BHEWIHMX M BHYTPEHHMX YCIIOBUIA pa3BuTHsi Hererasosoro kommiekca Poccun. URL:
https://cyberleninka.ru/article/n/analiz-vneshnih-i-vnutrennih-usloviy-razvitiya-neftegazovogo-kompleksa-rossii

2 Beukos IOpuii. YcroliuuBas sHepreTuka s Beex — MU win peansHocts? // Energy bulletin. 2014, Ne 17. C. 44.

3 Tyt nepexosa K yCTOWYMBOW 3HEpPreTHKE. YCKOPEHME DHEpreTMueckoro nepexoga B permone EDK OOH. URL:
https://unece.org/fileadmin/DAM/energy/images/PATHWAY S/Home/FINAL_Report_- Pathways_to_Sustainable_
Energy_- RUSSIAN.pdf
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COBPEMEHHBIM W HEIOPOTUM SHEPTreTHYECKUM YCIIyraM; YIBOCHHUE YPOBHS 3HeprodddexkruBHOCTH
HKOHOMUKH; YABOCHHE JIOJH BO30OHOBIISIEMBIX MUCTOUYHHKOB 3HEPIHMH B MHPOBOM JHEPreTHYECKOM
Ganance»’.

OTMeTHM, YTO «B COOTBETCTBUH ¢ [IapmKCKUM coranieHueM 1o KIMMaTy, IOMUMO BHEPEHHS BO3-
OOHOBJISIEMBIX UCTOYHUKOB SHEPIHH, BaXKHOM 3a7aueil octaeTcst ycToitunBoe M 3((HeKTUBHOE CHU-
KEHHE BBIOPOCOB YTJIEKUCIIOTO ra3a OT TPAJUIMOHHBIX UCTOYHUKOB 3HEPTUH, U3BECTHOE KaK «Ie-
KapOoHu3auus». JlekapooHuzaius — He0OX0IMMOCTb CHU3UThH BEIOPOCHI YIJIEKUCIIOTO ra3a, BbI3BaH-
HBIE TIPOU3BOJICTBOM H HCIIOJIB30BAHUEM SHEPIeTHYECKUX PECYpCOB. DTOT TPEH/I IPHUBET K BHEpE-
HUIO OYE€Hb CTPOTHX SKOJIOTHUECKHUX MOJIUTHK U cTaHnapTos 1o Beiopocam CO2 (Jlnokcin yriepoaa),
a TaKKe 3aIyCTUJI KPYIHbIE TEXHOJOTHUECKNE NHHOBALIMY B Pa3HBIX CEKTOPaX SKOHOMHUKH. DHepre-
THUYECKasl MoNUTHKa mocieaane 30 JeT CTpeMUTCsS K JAeKapOOHHU3AIMH YHEPTeTUIECKOrO CEKTOpa.
U xoTst OHa He MpHBETa K KelaeMbIM pe3yIbTaTaM B CHH)KEHHH BBIOPOCOB YIJIEKHCIIOTO Ta3a, TeM
HE MeHee, CI0COOCTBOBAJIA POCTY HPUMEHEHHS BO30OHOBIAEMBIX MCTOUHUKOB SHEPIUM»?. DTO JaeT
MOBOJ UL ONITUMUCTUYECKHUX MPOTHO30B OTHOCUTENILHO OYIYIIETo Pa3BUTHS 3€MJIH U €€ TPakJIaH.

JHepreTuka AzepoaiaxaHa B KOHTeKCTe TPeOOBAHUI BpeMeHH

Peanusanus «KoHTpakTa Beka» 1103B0JIMIA HAYaTh TPAHCIIOPTUPOBKY Hedrera3oBbix pecypcos Kac-
IUICKOTO MOPs Ha MEXAyHapoaHble peIHKHM Yepe3 UepHoe n CpenuzemHoe Mops. «Iloirydns mex-
JTYHApOJHYIO MOAJIEPKKY B pa3paboTKe U J0ObIYE «YEPHOTO 30J10Ta» U YUUTHIBAsi CBOM HALlMOHAIb-
HbIE MHTEpeChl, A3epOaiikan BbIOpa MPUHIIMIT MHOTOBEKTOPHOCTH MapIIPYTOB TPAHCTIOPTUPOBKU
9HEPropecypcoB, moaras, 4To Takas IOJIMTUKA OTBEYAeT MHTEpecaM He TOJbKO camoro AszepOaii-
JKaHa, HO M OTpebuTesell HeTerasoBbIX PECYpPCoB»°,

«HoBas HedTsHast cTparerusi odecneunsa NpHUBJIeYeHHE MHOCTPAHHBIX MHBECTOPOB K pa3paboTke
HeQTSIHBIX MECTOPOXKACHUHN A3zepOaiiikaHa, TMBEpCU(UKALIMIO MAapIIPYTOB TPAHCIIOPTUPOBKHU ChI-
poit HedTH, 3 (heKTHBHOE yHpaBiIeHUEe HEPTIHBIMH JI0X0JIaMH M BCTyIUIeHHe A3epOaiikaHa B HO-
BBIH Tam pa3BUTHI»,

C 1enplo pa3BUTHUS SHEPTETUUECKON CTPATETUH CTPAHbI ObUT OCYIIIECTBIIEH ITyCK OCHOBHBIX SKCIIOPT-
HBIX TpyOorpoBoJoB: baky—ToOunncu—/lxelixan s 3kcnopTa HepTH ¢ OOJIBIIOTO MECTOPOKACHUS
Azepu—Ysipar—I'tonenumm u razonpoposa baky—Tounucu—3p3ypym ¢ mectopoxaenus [llaxnenns,
noctpoeHa >xene3Has nopora baky—Tounucu—Kapce. «Hedtsanoit npoekr Beka «baky—TOunncn—
Jlxeitxan» (Ha3BaHHBIM B YECTh €r0 TJIABHOTO MHUIIMATOPA U co3narens umeHeM ['eiinapa Anrena)
MCTOPHMKH HAa30BYT FApaHTOM BEUHOH HE3aBUCUMOCTHU A3zepOaiixana»’.

«Tonbko B Teuenue 14 net, MUHYBIIUX ociie oanucanus KoHTpakTa Beka, B a3epOailKaHCKYIO
SKOHOMUKY B 11eJI0M ObI10 BiokeHo Oosee 40 mupa. gosur. CIIA waBecTHIHIA. .. OBUTO 3aKITIOYEHO
27 He(PTSHBIX KOHTPAKTOB ¢ 43 KOMIaHUAMH, TPUHAISKAIUMU 21 cTpaHe Mupa, 3a CYET KOTOPBIX
B pa3BHUTHE HE(PTIHON MPOMBINIIICHHOCTH A3epbaiimkana ObLIO IPeIyCMOTPEHO BIOKEHHUE KaluTana
B pasmepe 60 mMips. momr. CIITA»®.

LURL: https://www.un.org/ru/issue/510

2 TlpupoaHblii Ta3 M HOBblE MCTOYHMKHM DHEPrHH: IyTh OT KOHKypeHuuu k cumepruum. URL: https://energypolicy.
ru/prirodnyj-gaz-i-novye-istochniki-energii-put-ot-konkurenczii-k-sinergii/gaz/2022/12/19/

% BHeIlHss NOJMTHKA HOBBIX HE3aBMCHMBIX TOCY1apCTB: cOopHuK. M.: D PAH, 2015. 240 c.

4 Hedransle u rasossle npoektsl. URL: https://ru.president.az/azerbaijan/contract

5> Axmenoga I11. TTpo6aeMbl MOJIEPHH3AIIMK TOCYIAPCTBEHHOM BilacTH B Asepbaiimkane. Baky: anyn, 2018. 352 ¢.

5 O6mas ucropuueckas crpaska Ha Temy «Kontpakt Beka» (Baky, 20 cenrsOps 1994 r.). URL: https://lib.aliyev-
heritage.org/ru/917277.html
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B pesynbraTe 10X010B, MOTYYaeMBIX OT pealnu3aliui HeTera3oBbIX KOHTPAKTOB, B CTpaHE Haydan
OCYIIECTBIISATHCS 0€3 MpeyBEIMYEHHUsl IPaHIUO3HbIE MPOEKThl — B 3KOHOMHUYECKOW, COLIMAJIbHOM,
KyJIbTypHOU oOmactax. 20 centsiOps 2014 roga, B roa nBaanaTol rogoBuuHbl « KOHTpakTa Bekay,
«OBLJI TOANUCAH O/IMH U3 BAKHEHIIINX 110 CBOEMY HOJIUTUYECKOMY, JKOHOMUUYECKOMY U CTpaTeruyie-
CKOMY 3HAYEHHUIO0 KOHTPAKTOB B ucTopun AzepOaimxana. CocTossach epeMOHHMS 3aKiIaaku GyHaa-
MeHTa npoekTa «KOXHbIN ra30BbI KOPUIAOP» C YYACTUEM IJ1aB FOCYIaPCTB U NIPABUTEIBCTB, MUHU-
ctpos ctpan FOro-BocTounoii EBpornsl u pykoBoauteneii MesxayHapoaHbix komnanuii»t. IIpesugeHt
Nnbxam AnueB Ha3Bal JaHHBIA IPOEKT «I'a30BbIM KOHTPAKTOM BEKaY.

Ha ceroans AzepOaiikaH IIMPOKO SKCIOPTUPYET AOOBIBAEMbIE YHEPTrOPECYPCHI B COCEIHHUE IrOC-
ynapctsa. [1o onjeHKaM CHenuanucToB, TOIBKO 3arachl ra3a Ha azepOaiKaHCKOM MECTOPOXKIe-
aun 1laxaerns cocTaBasior 1,2 TpiaH M>; 0HO IPU3HAHO OJHUM M3 HEMHOTHX THTaHTCKHMX MECTO-
poxxnenuii raza B mupe. Baxnenmumu npoexktamu ctaid TANAP u TAP. «Pacxonsl ctpan EB-
pocoto3a (EC) Ha 3akynky raza u3 Azepb6aiikana no Tpancanpuatudaeckomy razomnposony (TAP)
B I kBapTane 2022 roxa, mo oneHkam, coctaBuwiu 2,1 mupa eBpo. Takue qaHHBIE, KaKk cOOOImaeT
Wurepdaxc, npusenensl B kBaptaibHoM otuere EBpokomuccuu (EK) mo curyauuu Ha eBporneii-
CKOM Ta30BOM pbIHKE. B oTueTe oTMedaercs, uTo Bcero B nepBbie Mecsinl 2022 roga EC notpa-
THJI OKOJIO 78 MIIpA €BPO HAa UMIIOPT ra3a, U3 3TOU CyMMBbI 26,5 MIIpJl €BpO IPUXOJUTCS HA ra3 u3
Poccun, 19,2 mapn espo — Hopserun, 5,4 mupa eBpo — CeBeproit Adpuxu (Aipkupa u Jlusun),
2,1 mupa mapa espo — o TAP. B Buae CIII' EC umnoprtuposan B I kBaprane 2022 roaa ra3 Ha
cymmy okoJ10 33 muipz eBpo. B EK ormerriu pocT moctaBok u3 AzepOaiiipkaHa 3a roJl: IPUMEPHO
24 TBt'u B I kBaptane 2022 roxa npotus 10 TBT'u 3a aHamoru4Hslii epuoj MpouuIoro roja.
«TAP obGecneunBaeT A0cTyll K a3epOailkaHCKUM Ta30BbIM pecypcaM yepe3 FOxHbI ra3oBblid
kopugop (FOI'K), uro siBisieTcss BaXKHBIM Pe3yJbTaTOM MOJUTUKU 0€30MaCHOCTH MOCTAaBOK ra3a
EC», — moguepkuynu B EK»2,

Bce BrineckazanHOe CBUAETEILCTBYET O BO3pAcTalolleM cTaTyce AzepOaiiikana B MUpe, sIBIsSIeTCS
pe3yJIbTaTOM JOCTHUTHYTHIX YCIIEXOB Kak BO BHYTPEHHEH, Tak M BO BHELIHEW MoiUTUKE cTpaHbl. C
MOJTHBIM OCHOBaHHMEM MOJKHO YTBEpX/1aTh, UTO cerofHs A3epOaii’kaH HaXOAUTCS HA CAMOM BBICO-
KOM YPOBHEC Pa3BUTHA, OTBCUAIOIICM BBEI3OBAM BCKaA.

A3zepOaiizkaH HA YTH K «yCTOHMYUBOI» JHepPreTuKe

Bwmecte ¢ TeM cyliecTBYIOT TEOPETHUECKHE U NMPAKTUYECKUE JO0KA3aTeNbCTBA, COTJIACHO KOTOPBIM
He(Tb, ra3 U Yrojb OTHOCATCS K KaTErOpUU HEBO30OHOBIIIEMBIX IPUPOAHBIX PECYPCOB, YTO K TOMY
e NP UX Bce 0oJiee MHTEHCUBHOM U MOBCEMECTHOM NPHUMEHEHUHM HAaHOCUT OKpYJKarollel cpeje
HENoNpaBUMBbIN ypoH. «B Hacrosiiee BpeMsi mepes IN100agbHbIM SHEPreTUUYECKHM COOOLIECTBOM
CTOSAT JIBE Ba)KHbIE 3a]1a4i, Ha IEPBBIN B3TJIs]] B3aMMOUCKIII0Hatoue Apyr apyra. C oJHON CTOPOHBI,
HE00X0IMMO 00ECTIEUUTh PACcTyIllee HaCeIEHUE U MUPOBYIO SKOHOMHUKY COOTBETCTBYIOIIUM KOJIHYE-
CTBOM JHEpreTHueckux pecypcoB. C Ipyroil CTOpOHbBI, HEOOXOIMMO HCIIOJIHAThH B3SThle MUPOBBIM
co06IIeCTBOM Ha ceOs 0053aTeNbCTBA M0 COKPAIIEHUIO BRIOPOCOB TAPHUKOBBIX IA30B»°.

Taxkum 00pa3om, Ha OBECTKE JIHS CTOUT BOMPOC 00 aJbTEPHATUBHBIX UCTOYHHUKAX YHEPTHU, KOTO-
PBIMHU, K CIIOBY, Hallla CTpaHa Takyke Oorara HeM3MepUMoO. JTO, B YaCTHOCTH, COJIHLIE, BETEP, SHEPIHs
MOPCKHX BOJIH, T€OTepMaJIbHBIX BOoa M T.n. Tak, «17 mexabps 2022 roma B byxapecte ObLio

Hegranoii cexrop. URL: https://ru.president.az/azerbaijan/contract

2URL: http://interfax.az/view/878890

3 TlpupoaHblii Ta3 U HOBbIE HCTOYHMKH SHEPTHM: IyTh OT KOHKypeHimu k cumepruu. URL: https://energypolicy.ru/
prirodnyj-gaz-i-novye-istochniki-energii-put-ot-konkurenczii-k-sinergii/gaz/2022/12/19/
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noanucaHo «CoryaneHe o CTpaTerTHYeckoM MapTHEPCTBE B 00JIACTH Pa3BUTHS U MEpPEAaUun «3eje-
HOM SHEPTHI» MEXIY MPaBUTEIbcTBaMu A3epoaiimkanckoi Pecrryonuku, ['py3un, Pymbeianm u Ben-
rpum». [1o nny YepHoro Mops OyAeT MposiokeH Kabelb, 10 KOTOpOMY OyAeT MOCTaBIATHCS «3eIeHast
sHeprus» u3 AzepOaiikana B EBporry. MUHMMaIbHBIN OTEHIMAI COJIHEYHOM U BETPOBOM SHEPrUn
B Kapabaxe u Boctounom 3anHresype, OOBSBICHHBIX 30HON «3€JICHOW YHEPTreTUKHY, COCTABISET
9 200 meraBarT, a THAPOIHEPTETUUCCKUI MTOTEHITMAT — He MeHee 600 MB1»l.

Onna W3 TIIaBHBIX 1ienied A3sepOaifkaHa — 00eCreyuTh YCTOMYMBOE DHEPreTHYECKoe Oymyriee.
DHepreTuyeckas MOJIUTHKA A3epOaiipkaHa HalleJIieHa Ha 00eCIIeYeHUe JOIrOCPOYHON IHEpreTuye-
CKOI 0€30MacHOCTH, C Y4ETOM TOTO, YTO CIpOC Ha He(dTh U ra3 OyAeT MOCTEIIEHHO CHUXXATbCA B
II0JIb3Y yCTOMYMBON 3HepreTUku. COBEpIIEHCTBOBATh AHEPIETHUYECKYIO0 0a3y CTpaHbl MOXHO U
HYXHO C Y4€TOM HUCII0Jb30BaHUA aJIbTCPHATHUBHBIX HICTOYHHUKOB OHCPIUH. «HaHI/IOHaJ'II)HaSI IIOJINTHUKA
B 00JIaCTH BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUU H3JI0’KeHa B ['0CYJapCTBEHHOH CTpaTETruu 10 HC-
T0JIb30BAHKIO ATbTEPHATHBHBIX 1 BO30OHOBISEMBIX HCTOUHHKOB»Z,

B 2016 rony AzepOaitmxan nonnucan [lapmwkckoe kmumaTnyeckoe coriamenue, a k 2030 rogy roc-
yZIapCcTBO 00513J10Ch CHU3UTH BBIOPOCH! Ha 35%. JluBepcuduimpoBanHoe pa3BUTHE BCEX OTpacien
9KOHOMHKH A3epOaiiykaHa M03BOJISET 00ECIEeUNTh Pa3sBUTHE CTPaHbI HA JOJIFOCPOYHYIO IEPCIIEK-
TUBY U M30€XaTh 3aBUCUMOCTH OT He(TerazoBoro akropa.

«MpBI HE JOMIKHBI TPATUTh BIYCTYIO HedTemomapsl, — ropopmwi Unbxam AnmeB. — Ha atu nensru
HaJI0 IOCTPOUTH HOBBIE FOPO/JIa, TOPOTH, 3aBOIbl, (hadpuKH — i Oy QyluX nokojaeHuil... Hegts mis
HAC He 1LeJlb, 4 CIIOCO0 CO3/1aTh CHIBHYIO SKOHOMHKY» .

«Ocy1iecTBeHNE HECKOIBKUX KPYITHOMACIITAOHBIX SHEPIeTUYECKUX ITPOEKTOB B PA3IMYHBIX PETH-
oHax AsepOaii/kaHa 1aeT BECKUE OCHOBAHMS 110JIaraTh, YTO KIIFOYEBBIM IPHOPUTETOM T A3epOaii-
JKaHa ABJIAETCS CMelleHHe SKCIOPTHOTO JOMUHMPOBAHHUS ¢ He(TU M raza Ha SIEKTPOIHEPIHION”,
Tak, TerioBble 2JIEKTPOCTAHIIMU B 1IEJIOM SIBJISIIOTCS OCHOBOW 3JIEKTPOIHEPreTUKU; OHU BhIpaOaThl-
BAaIOT AJIEKTPOIHEPTUIO B PE3yJIbTaTe MPeoOpa3oBaHMs TEIJIOBOM SHEPTUH, BBIACISIOMIEHCS IPU CHKH-
raHUM OPraHUYECKOro TOIINBA.

«Ha coBpeMeHHOM 3Tarne B AzepOaiikaHe MPOUCXOIUT SHEPreTHYECKUH Mepexo] OT PeCypCHO-ChIPh-
€BOHM K pecprHO-HHHOBaHHOHHOﬁ MOJCIIM PAa3BUTHA U MUHHUMHU3AIIUN SHCPICTUUYCCKUX PUCKOB, YTO
HEOOXOUMO 151 0OeCTIeueH s BLICOKOTO YPOBHS SHEPreTHUeCKo Ge3omacHocTH AsepOaiimxanay’.

Posib 1 3HaYeHHE ATOMHOM YHEPreTHKU B COBPEMEHHOM MHUpe

Cpenu npouynx BaXKHbIX U HY>KHBIX UCTOYHHUKOB SHEPTUU aTOMHYIO (KaK MOKa 4TO aJlbTepPHATUBHYIO
CYLIECTBYIOIIMM B HaIlel CTpaHe Mapo- M THJIPOIHEPIUHU) CIEAYeT BBLACTUTH 0C000. «ATOMHas
SHEPreTHKa, KaK U3BECTHO, HE TPEOYET COKUTaHUs YIIIEBOJIOPOOB, a 3HAYUT OHA B MEHBLIEH CTENIEHH
BBIOpAChIBAET yIJIeKUCIbIH ra3 B atmochepy. COOTBETCTBEHHO, OHAa MEHbIIIE BIMSET U Ha MPOLIECCHI,

! Hosas sueprernueckas nmonuruka Ipesnnenta Mimbxama Anuesa — Asep6aiimkan ausepcupuuupyet nmoctasku. URL:
https://news.day.az/politics/1534377.html

2 VcroituuBoe sHeprerudeckoe Oynmyimee Asepbaiimkxana. URL: https://vestikavkaza.ru/analytics/ustojcivoe-energe-
ticeskoe-budusee-azerbajdzana.html

3 Moparumosa Jlxx. Mnbxam Anues: S Bepio B cuacTiusoe Oyayiiee Asepbaiimkana / Kacruii. 2011. 24 nexa6ps. C. 1-4.

4 T'nobanbHOE BIMAHME HOBOI 3HEpreTMdecKol mapaaurMbl IIpesnaenta Mnbxama Annesa. URL: https://www.trend.
az/business/3709893.html

5> Anuen A. TocynapcTeeHHas monuTHKa AszepOailpxkaHckol PecnyOnuKuM 1Mo 0GECHEYEHHI0 DHEPreTHYECKON
0€301acHOCTH B COBPEMEHHBIX YCJIOBHSX: MOJUTOJIOIHYECKHE acleKThl: aBTopedepar nIuc. ... JI-pa ¢uinocodpumu.
baxky, 2022.
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KOTOpBIE BBI3BIBAIOT IJ100aIbHOE MOTEMJICHUE KiauMaTa. IMEHHO 3TOT apryMeHT HNPUBOAST CTPAHBI,
KOTOPBIE XOTST NPUCBOUTH «3€JIEHBIM 3HAK» aTOMHOW 3HepreTuke. K npumepy, aToMHbIE 3JIE€KTpPO-
craHuuy B EBpone npenoTspaiarot eXxeroqHo BeIOpock! npumepHo 700 MUIIITMOHOB TOHH yTJIEKHC-
J0ro ra3a. ATOMHast JHepreTHKa He TpeOyeT COKUIaHUs YTIIEBOJOPO/IOB, B YEM 3aKITI0UACTCS BasKHBIN
ee nroc. Ho 3To naneko He Bee ee npeumyniectsa. OUH U3 TIIaBHBIX IUIIOCOB — BBICOKAs SDHEPTo3(-
(bexTUBHOCTB. J{J1s1 CpaBHEHMsI, U3 OJTHOIO KMJIOTPAaMM ypaHa, oborameHHoro 10 4%, BelpabaThiBa-
€TCsl CTOJIBKO K€ SHEPruH, CKOJIBKO IpH cokuraHuu 100 TOHH KaueCTBEHHOTO KaMEHHOI'O YIUI WU
60 Toun nedpTH. Kpome toro, ypan-235, KOTOpBIH HCHOIB3YETCS B ATOMHOM YHEPTeTHKE, BBITOPAET
HE MOJIHOCTHIO0. DTO TOBOPUT O TOM, YTO OTXO/Ibl MOKHO MCIIOJIb30BaTh NOBTOPHO. Bo3MokHO faxe
B OyaylIeM yaacTcs 00eCeuuTh 3aMKHYThI TOIUTMBHBIN LUK, T.€. MPAKTUYECKU 0€30TX0IHOE MPO-
n3BoACTBO. TakuM 00pa3oM, aTOMHasi SHEPreTHKa Ha CEerOAHALIHUNA JIeHb — 3TO OTHOCUTEIBHO YH-
CTBIH M MOILHBIN MCTOYHUK SHEPrUm» .,

HlcTouyHMKOM 3HEprum Ha aTOMHOM 371eKTpocTaHMu (ADC) CIyKUT LeMHast peaKkiys IeJICHUs saep Ts-
KeJIBIX ANIeMeHTOB. Ha ceropnsmHmii AeHs pa3paboTaHbl HACTOIBKO YCOBEPLUICHCTBOBAHHBIE U Oe301ac-
HbIE AaTOMHbBIE SHEPreTUYECKHE YCTAHOBKH, UTO YIPABIIATH UMH MOXKET Uy Th JIM HE J1r00asi JOMOXO035iKa,
BKJIIOYAs U BBIKJIIOYAs YCKOPUTEIb, MHULIMHUPYIOIKiL enieHue siep. Cerous 3To — camas Oe3onacHas U
BbICOKO3()(heKTUBHAS SHEPIHs (111 CpaBHEHUSL, J1r00ast TEIIOBas CTAaHLIUSI HAHOCUT KyJ1a OOJIbLIIe SKOJI0-
TMYECKOr0 BPEZa), IOCKOJIBKY OCHOBHBIE TEXHOJIOTHYECKHUE IIPOLecChl coBpeMeHHOH ADC ocyIecTBIIs-
FOTCS B 3aMKHYTOM LIMKJIE U ITOYTH HOJTHOCTBIO M30JIMPOBAHbI OT OKPYKAIOLIEH PUPOIHON CpeIbL.

Poib 11 3HaYeHNE aTOMHOM SHEPTETUKH B COBPEMEHHOM MHpE Kak HanOosee 23 PEeKTHBHOTO U BBICO-
KOTEXHOJIOTHYHOTO MCTOYHMKA YHEPTUH C KaXIbIM rogioM Bo3pactaioT. K npumepy, B Slnonun u
HOxHo#t Kopee okono 30%, a Bo @panuuu 6onee 60% snexkrposHeprun BelpadatsiBaor ADC.
C >TuM CBSI3aHO U TO, YTO, O1aroapsi MOCTOSIHHBIM YCOBEPIICHCTBOBAHUSAM H Pa3padOTKaM YUEHBIX
Y TEXHOJIOTOB, aTOMHBIE 3JIEKTPOCTAHIINU CTAHOBSTCS Bee Oosee Ge3omacHbIMU. [TocTosTHHO BepeTcs
paboTa HaJ| yCOBEPIICHCTBOBAHUEM YK€ MMEIOIIMXCSI CUCTEM, CO3/IaHUEeM HOBBIX TOTLTUBHBIX ITHK-
n0B. U ecnin HETAHBIE M Ta30BBIE 3aI1aChl TOIUIMBA Ha IJIAHETE IOCTATOYHO OTPaHMYESHBI, TO AaTOMHAs
SHEpreTuKa, Mo CYIIECTBY, COCTABIsET Oyaylliee IHEPreTHUECKON KU3HEAEATEIbHOCTH YeoBeye-
CTBa Ha JJITMTEIbHYIO TepCHEeKTHBY. [103TOMY OYEBHIHO, YTO aTOMHOI SHEPreTUKE AIbTEPHATUBBI
HET W, TI0 MHCHHUIO MHOTHX CIEIHAIHNCTOB, CTPOUTEIBCTBO ATOMHOM JJIEKTpOCTaHINU B A3epOaii-
JKaHe He TOJIBKO BO3MOYKHO, HO M1 HEOOXOIMO.

C y4eToM ke CEeHCMOAKTUBHOCTH Hallle CTpaHbl, BO-TIEPBBIX, A1 CTpoUTEIbCTBA ADC MOYKHO BbI-
OpaTh HaMMEHee PUCKOBAHHBIE PAlOHBI, a BO-BTOPHIX, BCIOMHUM CEHCMUYHOCTh SIMOHMU, KOTOpas
B 9TOM CMBICJIE KyJia 0oJiee «omacHay, ueM AzepOaiipkaH, U B KOTOPOM, TEM HE MEHEE, Ha CETOIHS
nerctBytoT aecsatku ADC H, Kak CIeACTBUE — DIICKTPUPHUITUPOBAHO MPAKTUICCKU BCE B KU3HU pa-
[IMOHATBHBIX M TPArMaTUYHBIX SATIOHIEB. B MUpe ceroaHs Bce vaie oOpaliarTcs K MoA00HOMY BUITY
SHEPTHUH, TIPU 3TOM BOIIPOCHI 0€30MaCHOCTH M SKOJIOTHH SBIISIOTCS MIPUOPUTETHEIMU. MUpPHASI aTOM-
Hasi DHEPTUs U MPOIECChI O0OTAIEHUs YpaHa B IEJIIX CO3/IaHUs aTOMHOT'O OPY>KUSI — BOTIPOCHI pa3-
mugHble. CeroHs TPyJAHO HAWTH KakKyroo-TuOo cdepy, T/ie He HAIUIM Obl MIUPOKOTO MPUMEHEHHS
SIIEPHBIE M paIUAIlMOHHBIC TEXHOJIOTHH.

BwmecTe ¢ TeM KOHKPETHO CO3aHMe aTOMHOM AJIEKTPOCTaHIMK B A3epOaiiykaHe ToKa He paccMmar-
puBaetrcs. B cepenune 1980-x ronos cymectBoBaiu miaansl crpoutensctBa ADC B AzepOaiimkane.
Bbbut nake BbIOpaH COOTBETCTBYIOUIMI y4acTOK — B mocenke HaBow coopyskeHa cTpoHIuIOmaaka,

1 ykor A. AToMHas SHEpreTHKa UK Bo300HOBNseMas — Kakas sryumie? // Hi-News.ru.
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OCYIIECTBIIEH MOITOTOBUTEINIbHBIN 3Tan cTpouTesibeTBa. Ho Bckope nmpou3soinia Tpareaus Ha YepHo-
ObuTbCcKOM ADC 1 BCe UMEIOITUECS] aTOMHBIC MPOCSKTHI OKA3aJIUCh 3aMOPOKEHBI.

AJIbTepHATHBHbIE MCTOYHMKH HEPruM B A3epOaiigxaHe

CeroHs e, HapauieIbHO C OCBOCHHUEM aTOMHBIX SHEPreTUUECKUX TEXHOJIOT Ui, TaKkKe HE00X0AUMO
BCE LIMPE pa3padaTbIBaTh METO/Ibl IIPAKTUUYECKOTO UCIIOJIb30BaHUs TAKMX HETPAIULIMOHHBIX UCTOY-
HUKOB HEPI'MH, KaK BETEP, COJIHIIE, T€0TEpPMalbHbIE BOJIbI, BOAOPO U T.J. AJIbTEpHATUBHBIE UCTOY-
HUKH PHEPTUU B LIEJIOM — DKOHOMUYHBI M 3KOJIOI'MYHBI, 3TO, YTO HA3bIBAETCS, €CTECTBEHHBIEC BUbI
SHEpIUuu, MPeJOCTaBICHHbIC YeIOBEUECTBY caMoii mpupooif. [{ns Azepbaiimxana, ocobenHo Amie-
POHA, OHM SIBJIIIOTCS UpE3BBIYAHO aKTyaJIbHBIMU: BETPEHbIE U COJIHEUHbIe THU B baky — mpakTuye-
CKH KpyIJIblii roj. B cronuiie Hamiel cTpaHbl — ropoJie BETpa, COJIHIA U MOpsl — B IEPCIIEKTUBE OHU
MOTYT CTaTh HE TOJbKO aJbTEPHATUBHBIMU, HO U, IO CYIIECTBY, O€3aIbTepHATUBHBIMH.

C 3KO0JI0rMYeCcKOM TOUKHU 3pEHUs CaMO€ MJIEAIbHOE TOIUIMBO — BOAOpo. CamMo Ha3BaHHUE «BOLOPOI»
TOBOPHT 3a ce0s: «pokaaromuii Boay». B CBOOOAHOM COCTOSIHMM BOJOPOJ BCTpedaeTcs KpaiiHe
PenKo, B KOCMOCE )K€ — 3TO CaMblil paclpoCTpaHeHHBIN 31eMeHT. Bogopoa obiagaer HaubonbLIei
TEIJIOTBOPHOM CIOCOOHOCTBIO, M €IMHCTBEHHBIM MPOJYKTOM €r0 CrOpaHUsl SBJISETCS BOJA.

OpnHON M3 TJIaBHBIX MPOOJIEM BOJOPOJHOM SHEPreTUKH Ha COBPEMEHHOM JTale SIBISIETCS IMOMCK
Haubosee A3PPEeKTUBHBIX U SKOHOMUYHBIX METOJOB €ro nojyueHus. JlocTaTouHO BECOMBII BKJIaJ B
peleHre JaHHOM Mpo0OsieMbl BHECHIN a3epOailkaHCKUe yUeHbIe, HA CUeTY KOTOPBIX 0 COTHHU M300-
PETEeHUI 1 HECKOJIBKO COTEH COJHMIHBIX ITyOJUKAIMA B IPECTIKHBIX JKypHaax. OCOOEHHO clemyeT
OoTMeTHTh paboThl MHcTuTyTa pammanmoHHbix npobiem HAH AsepOaiimkana mo mnpoGnemam
aTOMHO-BOJIOPO/IHOM 3HEPIE€TUKH.

[IpennoceuIKoii pa3BUTHS JaHHOTO HAYYHOT'O HAIIPABJICHUS SBHIJIOCH TO 00CTOSITEIIHCTBO, YTO B aTOM-
HBIX DHEPTETHYECKUX PEeaKTopax OOBIYHO MCIIONB3YETCS TEILIO, BBIIEIIEMOE B SICPHBIX PEaKIUsX.
3HaynTeNbHAS YACTh SHEPTUH ITUX PEAKLUUH YXOIUT B BUEC HOHU3UPYIOIIETO N3ITyYeHHs, KOTOPOe
paccMaTpuBaeTCs Kak BPEAHbIN MOOOYHBIN (akTop, MPOTUB KOTOPOTO HEOOXOAUMO COOPYKaTh JI0-
pOrocToslIfe CUCTEMBI 3alMThl. [l03TOMYy BOmpoc yTWIM3alMU PAAMOAKTHUBHOIO H3IIyYEHUS U
HaNpaBJICHUs €r0 PHEPTUU B HYKHOE PYCJIO MPEICTABIAET aKTyalbHYI0 U OUY€Hb BAXKHYIO HAy4HO-
TEXHUYECKYIO 3a7jauy. B yacTHOCTH, JaHHOE M3JIyueHHE MOXKHO HCIIOJIb30BaTh JJIS PACLICTICHUs
MOJIEKYJI BOJbI ¥ TTOJIy4YEHHs BOAOPOAA — KaK JIOTIOJIHUTENLHOIO SHEPTOHOCUTEIS, UTO B pe3yJibTare
oOecneunBaet nosbleHne 3 dextuBHocTH ADC. DTO U COCTABISET CYyTh aTOMHO-BOIOPOAHOM MPO-
OJeMaTHKH, YCTIEITHO pa3BUBaeMOi a3epOailKaHCKUMHU YYSHBIMH, JT0 HETaBHUX TIOP 0 TIPaBy CUH-
TaBIIMMUCS OJHAMH M3 BEIYIINX B HAYYHOM MHUpE B JJaHHOU 00JIaCTH.

AzeplaiiykaHCKHE YUEHbIE SBISIOTCS aBTOPAMH MEPCIEKTUBHBIX MCCIEIOBAHUN U TI0 MCIIOIb30Ba-
HUIO SHEPTUU COJIHLIA, BeTpa. M3BecTHO, 4TO, K MpuMepy, TEIIOBask SHEPTHUsl, IOTyYEHHas OT Ccropa-
HUS T0OBIBatoOIIEiics 3a TOJ] B Halllel cTpaHe He()TH, paBHA SHEPTUU COJIHEUHBIX Jy4eil, OCBelaro-
X 6osee NoayTopa AECSITKOB FeKTapOB MOBEPXHOCTH 3€MIIA. DTOT KOJIOCCAIIBHBIN pecypc CoHeY-
HOU SHEPTHH, K CO’KaJICHUI0, HE BIIOJTHE BOBJICUEH B X03UCTBEHHBIN 000pOT. MHOTHE a3epOanxaH-
CKHE€ YYEHBIC HEMAJIOTO JOOUIIUCH B 3TOM HAIPABIICHHH.

«Oco00e MecTo B BO30OHOBIISIEMOM SHEPreTHUEeCcKOM NoTeHuuane AsepOaiikana 3anumaer Kac-
nuiickoe Mope. DTo cBs3aHO ¢ TeM, yTo Kacnuii 3aHnMaeT BTOpoe MECTO B MHUpe MO HNOTEHIHATY
BeTPOBOii sHepruu nocie CeBepHOro Mopsi»™.

1 Asep6aiimkan, oOGnanatommii GOraTbiM MOTEHIMATIOM, MIPAET BaXHYK pOJb B OOECIEUEHHM BHEPTeTHYECKOM
6esomacHocty EBporsl. URL: https://azertag.az/ru/xeber/Azerbaidzhan_obladayushchii_bogatym_potencialom_igraet_
vazhnuyu_rol_v_obespechenii_energeticheskoi_bezopasnosti_Evropy-2472551
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B mopckoii HepTenoObrue uCnosib30BaHUE «BETPSIKOB» OoJiee ueM ornpaBaaHo. Beas mo cratuctuke,
«TOJBKO MOTEHIIMAN BETPOBOH sHepruu Kacmmiickoro mops coctapiser 157 ruraBatr»l. IIpocTpan-
CTBO OTKPBITOE, OTCIOAA JEKTPOIHEPTUS MOXKET MOJABAThCS HA OypHIIbHBIE YCTAHOBKHU M JIPYTHE
He(TEPOMBICTIOBBIE OOBEKTHI.

B Azepbaiimxane ke, ¢ y4eTOM BBICOKOM PO3PAaYHOCTH aTMOC(hEPBI, C HCTIOIH30BAaHUEM COTHEYHBIX
JTy4ei MOXKHO ObUIO OBI ITOTyYaTh HE TOJBKO AJIEKTPOIHEPTHIO, HO M TEIUIO JJIsl 000TrpeBa JKUBOTHO-
BOJYECKUX (epM M TEIUIUIl, CYIIKH CEIbCKOXO3IUCTBEHHOW MPOMYKIMH, OMPECHEHUS MOPCKOM
BOJIbI, KOHJAMIIMOHUPOBAHUS BO3/lyXa B MOMELICHUIX, CIOBOM, PEaIM30BbIBATH MAcCy MPOIIECCOB,
00ecneYnBarOIINX 3HAYUTEIbHYI0 SKOHOMUIO TOIUTMBHO-IHEPTETHUECKUX PECYPCOB U OXpaHy OKPY-
JKAroUIEN CpebI.

Crenyer 0co00 MOAYEPKHY T, YTO aAJIbTEPHATUBHBIC HCTOUHUKHU SHEPTHU CTIOCOOHBI HE TOJIBKO 00ec-
MEYNUTH SKOHOMUIO HAITMOHAIBHBIX MPUPOTHBIX OOTaTCTB, HO U, YTO BeChMa HEMAJIOBaKHO, TapaHTH-
pOBaTh COXpAaHEHHE YHHKAJIbHOM MPUPOABI HaIeil cTpaHbl. A3epOaiiykaH, MPUCOCIUHUBIIUICS K
Kuotckomy npoToKoity, HCIIOJIb3YS adbTePHATUBHBIE HCTOUHUKHU SHEPIHH, TEM CaMbIM 3HAUYUTEIILHO
YMEHBIIMJI BEIOPOCH B aTMOC(epy BpEIHBIX BEIIECTB. be3yclioBHO, 3TO MPUHOCUT BCECTOPOHHIOIO U
HEOLICHUMYIO NoJb3y A3epOaiikany. «Bce mianupyembie Mepbl 110 MOJIEPHU3ALUU CUCTEMBI YIIPAB-
JICHUS PHEPTreTUYECKUM CEKTOPOM U TMOBBIIICHHIO SHeprodddextuBHoCcTH B A3epOaiikane mo3Bo-
JIST B IEPCIEKTUBE COKOHOMUTH 0ObEMBI IHEPTOPECYPCOB, MOBBICUTH IKCIIOPT, YBEIUUUTH BHYTPEH-
Hee NMPOU3BOICTBO, CO3/1aTh HOBBIE pabOYNe MECTa, CHU3HUTH 3aTPaThl HA SHEPTHIO Y MPEIIPUATHI U
IpaIaH, a TAKKe rapaHTHPOBATh YHEPIeTHUECKYIO 6E30MacHOCTh OYTyIMM HOKOIEHHAM»?.

Taxum 06pa3zom, MO3UTHBHEIE MPOLIECCH B SKOHOMHUKE U 00IIECTBEHHOH )KU3HU HAIIEH CTPaHbI CTAIIN
BO3MOJKHBI OJ1aroiapsi BRIBEPEHHOM TOCYJapCTBEHHOM CTpaTeTUH Pa3BUTHS M peopM, 94TO TIOATBEP-
KJIaeTCsl HETTPEPHIBHBIM POCTOM MAaKpOIKOHOMHYECKHX IOKa3aTeNei 0 BCEM OTpacisiM IMPOU3BO/I-
cTBa. «Pa3paboTka JaHHOW CTpaTeruu OCYIIECTBIIACH B paMKax JTOKyMeHTa «A3zepOaitmxan 2030:
HanponansHbie TPUOPUTETHI COLMATBHO-9KOHOMUYECKOTO Pa3BUTHSI.

Hens mporpammel — ynBoenue BBIT AzepOaiimxkana B Teuenue 10 ner. HanimonanbHble IPUOPUTETHI
BKJTFOYAIOT B C€0S1 5 OCHOBHBIX HaIlpaBJIeHU: 00eCriedyeHne yCTOMUYNBOTO POCTa U KOHKYPEHTOCIIO-
COOHOCTH YKOHOMUKHU; CO3/IaHH€ ATUHAMUYHOTO, MHKJIFO3UBHOTO O0IIeCTBA, OCHOBAHHOTO HA COIIU-
ANBHOM CIPaBEIMBOCTH; KOHKYPEHTOCTIOCOOHBIHN UeI0BEYECKUI KaluTal U COBPEMEHHbIE HHHOBA-
[IMU; BEJIMKOE BO3BPAIIIEHHE Ha OCBOOOXKIEHHBIE TEPPUTOPUH; YUCTAsi OKPYXKAIoIlas Cpeia U CTpaHa
«3€NIEHOT0 PocTa».

Cdepa sxosoruu, KOTOpo B pecryOinKe yAenseTcss HeMalo BHMUMAaHHs, OXBAaThIBA€T TaKUE BO-
MPOCHI, KaK OXpaHa OKPYXKalomeld Cpeapl OT 3arps3HEHUs, OYMCTKA 3arpsS3HEHHBIX TEPPUTOPHUH,
obecrieueHne BceX rpaxkaan AsepOaiikana 4ucToi muTheBor BO0M. Cpey MpoYnX HapaBJICHHHA
0co00e BHUMaHHE PKOHOMUYECKON MOJUTHUKU HAIEro roCyJapCTBa COCPENOTOYEHO Ha PErHOHax
CTpaHbl, MOJIEPHU3ALINHI UHOPACTPYKTYPHI CEIBCKUX pPailOHOB, SHEprocHabxkeHuu cen. [Ipenmyre-
CTBEHHOE MecTo yaensercss KapabaxckoMy pernoHy, peleHHIo €ro akTyalbHbIX BOITPOCOB.

! Tno6anbHoe BAMSAHKE HOBOM dHepreTHyeckoi napanurmel [pesuaenta Unbxama Anuesa. URL:  https://www.trend.-
az/business/3709893.html

2 URL: https://euneighbourseast.eu/ru/news/stories/azerbajdzhan-razrabatyvaet-energeticheskuyu-strategiyu-i-zakon-ob-
energoeffektivnosti-v-chem-sut/

3 MpaButenscTBO A3sepbaiipkaHa NPEACTABUIIO MPE3UAECHTY AJIMEBY TIPOEKT CTPATETMH COLMATLHO-3KOHOMUYECKOTO
paseuths 1o 2027 r. URL: http://interfax.az/view/852209
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«B pamkax konneniuu «Azepoaiimkan 2030: HalMOHAIBHBIE TPHOPUTETHI COITUATBHO-IKOHOMH-
YECKOT0 Pa3BUTHS» MpPeyCMaTPUBAETCS pealn3alusi MPOECKTOB PEKOHCTPYKLIHMU U Pa3BUTHS, U
npeBpanienne Kapabaxckoro permoHa CTpaHbl B 30HY 3€JI€HON SHEPTHH ONPEACIICHO B KaueCTBE
MpUOpUTETHOTO HampasiieHus. B mae 2021 roga MUHHCTEPCTBO dHEPreTUKU A3epOaixaHa mo-
nucano corjauieHue ¢ ssnoHckod komnanuein TEPSCO o coznanuu 30HBI «3€J€HOM SHEPTUU» HA
Tepputopusx Azepbaiiikana, 0CBOOOKIECHHBIX OT apMSHCKOW OKKynanuu. Llenb cocTouT B TOM,
y100BI K 2050 rogy mpeBpaTUTh PErHMOH B MOJHOCTHIO 3€JICHYI0 SHEPTeTUUYECKYIO 30HY, a TaKkKe
COKPATUTh BBIOPOCHI YITIEKHCIIOro Ta3a Ha 40%» 1.

«IIpesunent Unbxam AnueB oTMeual, 4YTO IPOLECC BOCCTAHOBIICHUSI OCBOOOKICHHBIX palOHOB 0Y-
JI€T BECTUCh AKTUBHO U C YY4ETOM UCTOPUUECKUX TpaauLMi peruoHa. 1o ero cioBaM, B OTCTPOCHHBIX
3aHOBO Topojax U cenax AsepOaiiikaHa OyayT NPUMEHEHbI CaMble COBPEMEHHBIX BESHUS I'pajo-
CTPOUTENIbCTBA, a BECh PETHOH MIPEBPATUTCS B 30HY «3€JICHOM SHEprum», rae OyaeT MUpoKo mpumMe-
HATBHCS SHEPTUSI BOJAHBIX PECYpPCOB, COJTHEUHOU U BETpOBOM sHepruu. OAHOBpEMEHHO Oy Iy T peasu-
30BaHBI KPYIHbIE TPAHCIIOPTHBIE U HH(PACTPYKTYPHBIE HPOEKTHI»?,

3akio4eHue

Urak, nna noctmwkenus menerd [loBecTku aHS B 001aCTH YCTOMYMBOTO Pa3BUTHUS Ha TIEPUOJT 10
2030 rona HeoOX0AMMO 00€CTICYUTh pallMOHAIBHOE HCII0JIb30BaHKUE MIPUPOIHBIX PECYPCOB, pa3-
paboTaTh YCTOWYMBBIE CXEMBI IIPOU3BOJICTBA U MOTPEOICHUS, CO3/1aTh YCTOHYMBYIO HHPPACTPYK-
Typy U 00€CHe4yuTh COIJIACOBAaHHOE Pa3BUTHE Bceil cucTeMbl B 1e0M. OCHOBHBIM YCJIOBHEM
YCTOWYHUBOTO Pa3BUTHS SIBISAECTCS JOCTYI K IPUEMIIEMOM 110 LIEHE, HAJEKHOU U YCTOMYMBOM dHEP-
ruu. DHEepreTuKa sBisieTcsl OCHOBOM oOecrneueHusl COLUAIbHOTO U SKOHOMUYECKOTO 01aromnoiy-
Yusi, ICKOPEHEHHUs] OEeTHOCTH, O00ecredeHusl 3J0pOBOro 00pasa >KU3HU M MOBBILIICHUS YpPOBHS
KU3HU.

MupoBasi 3HepreTu4ecKkas CUCTEMa B HACTOAIIEE BPEMs MEPEKUBACT YETBEPTHIA SHEPTETHUECKUI
Nepexo/1, B OCHOBE KOTOPOT'o JISKUT (hyHIaMeHTalbHas TpaHC(HOopMaIyst — BHEIPEHUE IUPOKOTO UC-
MI0JIb30BAHUS BO30OHOBIIIEMBIX HUCTOUYHUKOB 3Hepruu (BUD) u BbITecHEHHE yriieBOAOPOIHBIX HC-
TOYHHUKOB YHEPTUU.

DHepreTuyeckas monuTuka AszepOaiikaHa 3acTpaxoBajia €€ OT BO3MOXKHBIX IKOHOMUYECKUX TI0-
Tephb. Co3/1aHNe COOTBETCTBYIONIEH MHAPACTPYKTYPHI A€T BOZMOXXHOCTh YCTOMYHUBOTO Pa3BUTHS U
peanu3aiyy HOBBIX IPOEKTOB, CIIOCOOCTBYIOIINX YKPETUIEHUIO OTHOIICHUI MEXAY TOCy1apCTBaMH,
a TaKk)Ke pacIpOCTPAHEHUIO COTPYTHUYECTBA Ha APYTHE CPEepbl AeITETbHOCTH.

Ha coBpemennom srtane B A3zepOaiikanckoid PecryOirke mpoucxoauT 3HEpreTUYeCKui nepexo ot
PECYPCHO-CBIPBEBOI K PECYPCHO-MHHOBAILIMOHHOW MOJIENHN Pa3BUTUS M MUHHUMHU3ALMK SHEPreTHYE-
CKHX PUCKOB.

DHepreTUvecKas MoIuTHKa AzepOaixana 6a3upyercst Ha CBOeOOpa3HOM TPEYTOJIbHUKE — «HAIEXK-
HOCTH YHEPTONOCTABOK», «YCTOMYHUBOCTH YHEPTETUYECKOTO CEKTOpay» M «IKOHOMHUYECKOH d(dek-
THUBHOCTH TTPOIIECCAY.

! CronknoBeHue Mmupa ¢ HOBBIM 3HepreTudeckum kpusucom. URL: https://report.az/ru/energetika/
stolknovenie-mira-s-novym-energeticheskim-krizisom/

2 Aszep0aiijykaH TOTOBMT KOMIUIEKCHBIE IIarn Mo BoccraHoBienmtoo Kapabaxa. URL: https://www.aa.com.tr/ru/
%D0%BC%D0%B8%D1%80/%
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Invnyp Mycmadghaes
Prosess Engineering LLC

ITepcnekTHBBI 1eKapOOHU3aLMHM IKOHOMHUKH A3epOaiizkaHa

OcHOBHbBIC TEHICHIMH MHPOBOTI'0 JHEPreTHYECKOr0 PhIHKA

Hcnonp3oBanue BO300HOBIISIEMBIX UCTOYHUKOB dHEprun (B1D) 00ycioBiIeHO CHIDKAIOIIMMHUCS 3a-
TpaTaMHd Ha TEXHOJIOTMM M rocynapcTBeHHOW mnonutukoi. CormacHo mnporHo3am U.S. Energy
Information Administration (U.S. EIA), ucnions3oBanne BUD He 3aMEHHUT HOJIHOCTHIO HEDTH U APY-
T'He KUJKHE YTIeBOJOPOIHbIE BU/IbI TOIUIMBA IPU OTCYTCTBUHU OYAYIIUX TEXHOJIOIMYECKHX MPOPHI-
BOB WJIM 3HAUUTEJIBHBIX CTUMYJIMPYIOLIUX U3MEHEHUH B TOCY1apCTBEHHON noauTHKe (puc. 1).

Primary energy consumption by energy source, Share of primary energy consumption by source, =
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Puc. 1. Primary energy consumption by energy source, world;
Share of primary energy consumption by source, world

Cormacuo nporrosam U.S. EIA, mocie nepuosa cHmkerus norpednaenus yris 10 2030 roma motped-
JIEHHWEe BCEX OCHOBHBIX BHOB TorIuBa Bo3pactaet ¢ 2030 o 2050 rox. [Torpebnenue Bo300HOBIIsAC-
Moii sHepruu 6osnee yeM ynsausaetcs ¢ 2020 o 2050 rox, onepexkasi noTpebiieHue yIiis U ra3a nocie
2030 roma, ¥ OYTH CpaBHUBAETCA ¢ MOTpedieHueM xkujkoro torusa K 2050 roxy. Jons BUD B
2050 romy coctaBuT 27% MUPOBOTO SHEPTOMOTPEOIEHUS, UTO CTAHET PE3YIbTATOM CHUKEHUSI CTOU-
MOCTH TE€XHOJIOTHI U N3MEHEHUS FOCYAapCTBEHHON MOIUTHKH.

HecMmoTpst Ha TO, 4TO MOTpebIeHNEe NMPUPOJHOTO ra3a B TEUEHUE IPOrHO3UPYEMOTo Nepuoja B
6a30BoM mporHose BeipacteT Ha 31%, gons BUD B sHepromnorpeliaeHuu, KOTOpas BBIPACTET C
15% B 2020 roxy no 27% B 2050 roay, orpaHUYMBAET OO INI00ATBHOTO YHEPTOMOTPEOICHHS 32
CYET MPUPOJIHOTO Ta3a, KOTOPBIM HEMHOTO cHUXKaeTcs ¢ 24 10 22% B COOTBETCTBYIOIIEM NEPHO/IE.
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Kunkoe yrieBoopoHOE TOTUTMBO, TAKOE KaK aBTOMOOUIIBHBIN O€H3WH, TU3eib, KEPOCHH, IPO-
J0JDKAET PacTd M YAOBJICTBOPSITH OOJBIIYIO YacTh CIIPOCA TPAHCIIOPTHOT'O CEKTOpa B TEYCHHUE
cneayromux 30 JET 0 Mepe pocTa HACEJICHUS MUPA U PACIIMPEHHSI MTACCAXKUPCKUX U TPY30BBIX
nepeBo3ok. OgHako B TedeHue dtux 30 yneT moTpedsieHrue SIEeKTPOIHEPTUU PACTET MOYTH B
mecTh pa3 OpicTpee, 4eM moTpedieHne He)TH, OTPAaHUYMBAs POCT CIIPOCa HA HEC W MPOIYKTHI
nepepadoTKH.

TenaeH UM MUPOBO J1eKTPOIHEPreTUKH

3a nocnennue 10 neT B MUpe UCHOIB30BaHUE COTHEUHOM IHEPTHH KaK HICTOYHUKA dJIEKTPOTreHepalliu
yBenmuuminock B 12 pas (¢ 0,3 o 3,7%), suepruu Betpa — B 3 pasa (c 2 1o 6,7%), Bcero nons BHUD
(6e3 I'SC) B BeIpabOTKE 3MEKTpOIHEPTUH Bhipocia ¢ 4,2 mo 13,1%, 4ro yxe 0oJibiie, 4eM J0JIsl aTOM-
Hoit sHepretuxu (10%) u 6musko k nunepy BUD — ruaposnepreruke (15%). B coBokynHocTH Ha
BUD (Bxmouas ['9C) npuxoautcs 28,3% snexkTporenepanuu B mupe, T.e. BUD coBokymHo — yxe
BTOpOi mociue yris (36%) UCTOUHUK 3JIEKTPOIHEPTUU. DTO, COOTBETCTBEHHO, OTPAHUYMBAET POCT
CIpoca Ha ra3 ¥ aTOMHYIO SHEPTUI0 KaK UICTOYHUKH 3JIEKTPO3HEPruu (puc. 2).

Electricity production by source, World o N

in Data

Wind

Puc. 2. Electricity production by source, World

OueBuHO, YTO UCTIONB30BaHue B B mpon3BOACTBE 3IEKTPOIHEPTUN YBEPEHHO Pa3BUBACTCS, 3HA-
YUTEIbHAs YaCcTh IPOU3BOAMMOM SHEPTUH BEYIINX CTPaH yke obecrneunBaeTcs 3a cuer BUD, nanb-
HEHIIINE TEXHOJIOTUYECKUE TPOPHIBBI OYIYT TOJIBKO CIIOCOOCTBOBATH €llie 0oJiee TMHAMHUYHOMY SHEp-
ronepexony, 4YeM IPOTHO3UPYETCS Ha CETOAHAIIHUN JICHb.
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Bo3spacraromast ilnHaMUKa SHEPreTUYECKOro Mepexoia CyIIeCTBEHHO BIMSIET Ha INI00aNbHBIN JTaHa-
madT crpoca U MpeaioKeHUs: Ha SHEPTropecypChl, TEXHOJIOTHUH, a TAKXKE TPYIOBBIE PECYPCHI U Yello-
BEUECKHUH KaluTall.

CocTosiHue dJIEKTpOreHepannu B Asepoaigxane

B 2022 rony npou3BOJCTBO 3JEKTpOIHEpPruu B AzepOaiixkaHe BbIpocio Ha 4% M COCTaBUIIO
28.988,5 mua kBt 4, B ToMm umcie 3a cuer BUD (Bxitouast ['DC) npousseneno 6,7% 3JeKTpo-
SHEPruy, a 3a CYEeT UCKOMAeMOro TOIUIMBAa, B OCHOBHOM IpHUpOJAHOro rasa, — 93,3%, cooTBer-
CTBEHHO (puc. 3).

SHARE OF ELECTRICITY GENERATION IN
AZERBAIJAN FOR JANUARY - DECEMBER
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Hcrounnk: minenergy.gov.az

Puc. 3. Share of electricity generation in Azerbaijan for January—December

OueBnHOE JOMHHUPOBAHNE UCKOIIAEMOT'0 TOIUIMBA B IPOM3BOJICTBE IEKTPOIHEPTHH 00YCIIOBIH-
BACT BBICOKYIO YIJIEPOJIOEMKOCTb 3JICKTPOreHepaluu B A3epOaiipkaHe 10 CpaBHEHUIO C IPYTHMHU
cTpaHamu (puc. 4).
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Carbon intensity of electricity (grCO2e/kWh)
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Hcrounuk: Ember Climate (from various sources including the European Environment Agency and EIA),
OurWorldInData.org/energy

Puc. 4. Carbon intensity of electricity (grCO2/kWh)

Taxast yriaepo0eMKOCTb 2JIEKTPOreHEPaLuH, B CBOIO OUEPE/Ib, IPUBOAUT K TOMY, UTO HA CETOIHSMI-
HUll 1eHb B A3epOaiifkaHe yriepoaHblid ciiesl JeKTPOMOOUIIS BhIIIE, YEM Y TPAHCHOPTHOTO CPe-
CTBa Ha METaHE, U HE3HAYUTEJIbHO HUXKE, YEM Y TPAHCIIOPTHBIX CPEACTB HA XKUJAKOM MOTOPHOM TOII-
nuBe (OeH3MHE U JIU3EIIbHOM ToIutuBe) (puc. 5).

Vehicles GHG emissions by type of energy sources
(CO2 kg/100km)
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Hcrounuk: URL: https://impactful.ninja

Honywenus: norpednenne Ha 100 kMm: 5 71, 5 M, 15 kB u; TeHepaIns UCKOMMaeMbIX BHIOB TOTUIMBA — CPEIHEE
3Ha4YeHHE BHIPAOOTKH YIJII U MPUPOIHOTO Ta3a; reHeparus BUD — cpenHee 3HaUeHne CONTHEYHOI, BETPOBOH
Y THIPOIHEPT € THUKH.

Puc. 5. Vehicles GHG emissions by type of energy sources (CO.kg/100km)


https://ourworldindata.org/energy
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Yraepoauslii cien nepepadorku HedTH B A3epOaiiikaHe

CoracHo ’KcnepTHOM oreHke, npu npousBojacTee (“CO2e well to tank™) u morpednennn (“CO2e
tailpipe”) OeH3MHa U TU3ETHLHOTO TOIUIMBA B aTMocdepy AsepOaiiikaHa eXeroJHo BEIOpackIBacTCs
okouio 12 miH ToHH CO2-3kBUBaJIeHTa (pHC. 6).

In min ton
Baid ol b et

7,000,000
6,000,000
5,000,000

4,000,000
CO2e

3,000,000 tailpipe

2,000,000

1,000,000 CO2e =

Gazoline Diesel

Sources:
Production & consumption in 2021 - The State Statistical Committee of the Republic of Azerbaijan
Carbon footprint coefficients - https://innovationorigins.com/

Puc. 6. CO2e tailpipe; CO2e WTT

MeponpusiTusi B KOHTEKCTe BbINoJIHeHus ycjaoBuii [lapukckoro coryiamenust

AzepOaiikaH, peaTu3yOMUd MOJTUTHKY TUBEPCUPUKAIIMA CBOCH YKOHOMHUKH W TIHITAIOIIUNUCS CO-
KpaTUTh BHIOPOCHI MAPHUKOBBIX Ta30B, MOCTABUII mepea co0oil nenb ypennuuth k 2030 roxy 10510
BO300OHOBIISIEMOI SHEPTUU BO BHyTpeHHEM noTpednenuu 10 30%.

Cornacno Ykazy IIpesunenrta AzepOaiimkanckoi Pecriy0nmku 06 yTBEpKISHHH JOKYMEHTa «A3ep-
Oaifxan 2030: HallMOHANEHBIE TPHOPHUTETHI COITHAIEHO-3KOHOMHYECKOT0 Pa3BUTHS», 00eCTIeueHre
YHCTOTHI OKPY’KAOIIEH CpeJIbl U MpeBpaiieHre AzepoaiipkaHa B CTpaHy «3€JIEHOT0)» POCTA SIBISICTCS
MIPUOPUTETHOM 3aJ1a4eil HAIMOHAJIIBHOT'O 3HAYCHMUSI.

B suBape 2023 roga Oputu 1ocTUrHyTHI JoroBopeHHocTH Mexkay SOCAR u komnanueit Masdar — o
IIPOEKTaM I10 Ha3eMHOI BETPOBOI M COJIHEUHOM SHEPreTHKe, a TAK)KE UHTETPUPOBAHHBIM MPOEKTaM
0 MOPCKOMY BETPY U 3€JIEHOMY BOJOpOaYy ¢ o0miei MomrHocThi0 4 ['BT. Oxunaercs, uto Masdar
BBEJIET B CTPOM COJTHEUHYIO 3JIEKTPOCTaHIMIO MOLTHOCTHIO 230 MBT 10 xoHna 2023 roaa. Jlo koHua
2026 roga coBmectHO ¢ Masdar, ACWA Power, BP u nqpyrumMu koMnaHusiMu IJIaHUPYETCsI BBECTH B
IKCIUTYaTalUIO COIHEYHbIC H BETPSHBIC dJIEKTPOCTaHIMK 001eit MoirHocThio 1,800 I'Bt (rurasarr),
KOTOpyIo mianupyetcs noBectu k 2030 roxy no 5 I'Bt. U3 sToro o6sema 4 I'Bt mmanupyercs sKc-
noptupoBath B EBpomy mocpeactsoMm cuioBoro kabens yepes I'pysuto u nanee mo nHy YepHoro
Mops, a 1 I'Bt — uepe3 3anre3ypckuii kopunop B HaxuueBanb u nanee B Typuuro.

Peanmmzanus u a3ppexTiBHOE PYHKIMOHUPOBAHUE ATHX MPOEKTOB MPHU3BAHBI 00ECIICYNTh HHTETPA-
nuio AsepOaiipkaHa B INIOOAJbHYIO SHEPreTHUECKYH0 CUCTEMY B YCIOBMSIX 3HEPreTHUECKOIrO
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nepexosia. OCHOBHBIMHU J1aliBeEpaMu MIPOEKTOB SABJIAIOTCS (PAKTOPbI YETIOBEUYECKOI0 KauTaaa u Tpy-
JIOBBIX PECYpPCOB, afanTanus U pedopMa 3aKOHOJATEIbCTBA, BKIIIOYAsl TOCY1apCTBEHHOE PETYIUPO-
BaHUE U NMOAJEPIKKY ITPOU3BOIUTEIICH.

HanpagJienust 3eJieHbIX TEXHOJIOTHIA, AKTyaJIbHbIE 1151 J)KOHOMHUKHU A3ep0aiiIkaHa B COBPeMEHHbIX
yYCI0BHAX

s AzepOaiikana B HACTOSIILEE BPEMS aKTyaIbHBIMU 3€JICHBIMH U YKOJIOTHYHBIMU TEXHOJIOTHSIMHU
C HEMEIJICHHBIMU 3P (PEKTOM J1eKapOOHU3ALIUHN SBIISIOTCS:

1. Metanuzanus nin npuMeHenue rasomotopHoro Torinsa ('MT) kak Hanbosiee 3KOJIOTUYHOTO YT~
JI€BOZAOPOAHOTO MOTOPHOTO TOIIMBA. B 3TOM cekrope B A3epbOaiikaHe eCTh OIpeIeIEHHbIE PE3YJlb-
TaThbl, OJTHAKO HET ITOCYAAPCTBEHHOU nporpaMmsl 110 npuMeHenuto ['MT. IIpumenenue I'MT Hocut
(parMeHTapHbIi XapakTep, B TO BpeMs KaK MEpCHEKTUBBI UCIIOIb30BAaHMs 3TOrO TOIUIMBA B A3ep-
OaiijKaHe CyLIECTBEHHbIE, IPEXKIE BCErO B CHIIy €r0 HU3KOM CTOMMOCTHU 110 CPABHEHUIO C KUJAKUM
MoTOpHbIM ToruBoM (JKMT), ocobeHHO B KOHTEKCTE mepexonaa Ha skoctanmapT EBpo-5 HII3
SOCAR B baky.

2. DHeprodh(PeKTUBHOCTH B MPOMBILIUIEHHOCTH M JAPYTUX CHUCTEMOOOPa3yIOIIUX CEKTOpax IKOHO-
MUKH Ha 0a3e WHHOBAIIMOHHBIX YHEProcOEperaronux pemeHui, moBhIIAMUX 3PPEKTUBHOCTD U
MIPOU3BOUTEIHHOCTh YCTAHOBOK M TPAHCIIOPTHBIX CpeAcTB. K TakuM MHHOBAIIMOHHBIM PELICHUSM
OTHOCATCSI, HAI[PUMEP, MPUCATKA K MOTOPHOMY TOIUIMBY, COKPAIIAIOIINE PACX0/l, BOJOPOIHBIC T'e-
HepaTopbl, NOBBIIIAIOIINE YPPEKTUBHOCTh pabOTHI ABUTATENs], MOJECPHU3AIIMS CUIIOBBIX YCTAHOBOK
JUISL ICTIOJIb30BAaHUS aTbTEPHATUBHBIX KOJOTUYHBIX BUIOB TOIUIHBA (Takux kak [ MT, metanomn).

3. CoBokymnHoe ncnapeHue OeH3uHa B atMocdepy AzepOaiipkaHa COCTaBIISIET OKOJIO OJTHOU XKeles-
HOJIOPOKHOW IIMCTEPHBI KaXKIbIi J€Hb, WIK OKO0J0 30 MJIH JUTPOB B TOf (0 CKUTAHUS TOIJIMBA U
SMUCCHH COIYTCTBYIOIIUX MAaPHUKOBBIX U TOKCUYHBIX Ta30B). CHUKEHHE TOTEph HE(PTENPOAYKTOB
OT UCTIApEHUs IOCPEICTBOM TEXHOJIOIMH PEKYIIEPALIK IAPOB SBJISIETCS CAMOCTOSTENIbHBIM aKTyallb-
HBIM HaIlpaBJICeHHUEM PUMEHEHUS MHHOBAIIMOHHBIX PELISHUH 110 AekapOoHu3ay B AzepOaiikane.

4. Baenpenue texnonoruii CCS (ynaBnuBanue u xpanenue yriepoaa) u CCUS (ynaBiuBaHHE, UC-
MOJIb30BAaHUE U XPAHEHHE YIIIepOa).

BoiBoabI M Ipe10:KeHUS

HecMmoTps Ha TO, 4TO YIJIEBOAOPOJHOE TOIIIMBO MPOJOJIKHUT yIOBIETBOPATH 3HAUUTEIbHYIO 4acThb
CIpoca Ha SHEPrOHOCUTENIN BO BCEX CEKTOpaxX B TeueHue cienyromux 30 jet, cieryeT OTMETUTh, YTO
MIPOTHO3HpPYEMbIE TEMITbI pocTa MoTpediaeHus sHepruu Ha 0aze BUD OynyT 3HaYMTENbHO BBIIIIE.
B 5710i1 cBsI3M HonrocpovHas 3KOHOMHUYECKasi yCTOMYUBOCTh CTPAH — HKCIOPTEPOB HEPTU U ra3a B
KOHTEKCTE MHPOBOTO SHEPreTHYECKOT0 Tepexoia OyAeT OnpeensiThCs X aIalTUBHOCTBIO M CIO-
COOHOCTBIO TPaHCHOPMHUPOBATH IHEPTETUUECKUN U CONPSIKEHHBIE CEKTOPBI 3KOHOMHKH, B TOM YHUCIIE
pa3BuBasi rTy0OKYIO MepepadoTKy HCKOMAeMbIX YTIIEBOAOPOIOB Ha Oa3e 3eJIeHBIX TEXHOJIOTUH.

B 0603pumom Oyaymiem notpedieHne O€H3MHA U TU3EIIBHOTO TOIUTMBA B A3epOaiiKkane mpoJoSIKUT
POCT, TaK KaK 3TU BHJIbl MOTOPHOT'O TOILJIMBA B HACTOSAILLEE BPEMS B OCHOBHBIX CEKTOPaX 3KOHOMHKHU
MPAKTUYECKH HE3aMEHHUMBI. B CBSI3H ¢ ’THM OCHOBHBIM HANpaBICHUEM COKPAIICHUS BRIOPOCOB Map-
HUKOBBIX U BPEIHBIX Ta30B OT cxxuranus JKMT sBiisercs moBbimeHUe d3(HEKTUBHOCTH JIBUTATEIICH
U CHUJIOBBIX YCTAHOBOK IMOCPEICTBOM MPUMEHEHHUS! SHEProcOeperaronmx peueHni 1 TeXHOIOTHiA.
KommiekcHoe cektopanbHoe BHeapeHne ' MT B Takux oTpaciisix 3KOHOMHUKH, KaK CTPOUTEIBCTBO,
CEIbCKOE XO35MCTBO, TPAHCIOPT, B TOM YMCIIE JKEIE3HONOPOXHBIM M MOPCKOM, B paMKax
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MEXAYHApOAHBIX TPAHCHOPTHBIX KOPUIOPOB (Hampumep, MeXayHapoaHbI TPaHCHOPTHBIA KOPH-
nop «CeBep—IOr»), Takke sIBII€TCSA BHICOKOIEPCIEKTUBHBIM HalpaBlIeHUEM AeKapOOHHU3AINH KO-
HOMHKHU A3epOaiimxana.

Crnenyer 3ameTuThb, uTo NnpuMeHenre ['MT B cTpaHe 10 ceroHsIIHEro JHS MPOUCXOIUT ITPH ITOJTHOM
OTCYTCTBMH KOMIUIEKCHOI'O TOCYIaPCTBEHHOI'O PETYJIMPOBAaHUS U OLAEPKKUA. Mepsl rocy1apCTBEH-
HOT'O CTUMYJIMPOBAHHUS 3KOJOTUYHBIX TEXHOJIOTMH B 1I€JIOM OTPaHMUYEHbl HAJIOTOBBIMHU U TaMO>KEH-
HBIMH JIbIOTaAMH IO UMIOPTY AJIEKTPOMOOMIIEH, 00J1aJaloINX MapKUHAJIBHBIM JeKapOOHU3aIMOH-
HbIM 3(()EKTOM B YCIOBUSAX CYIIECTBYIOUICH CTPYKTYpbI U COOTBETCTBYIOIICH YTIIepOI0EMKOCTH
JJIEKTPOT€HEPaLUH.

Texnonoruu no ynasnusanuto yriepoaa (CCS, CCUS) B IpOMBIIUIEHHOCTH U [0 PEKYyINEpaLuy ma-
POB JIETKHUX YTJIEBOJOPOIOB Ipu mnepepaboTke He)TH HE HAILIM MACIITAOHOTO PUMEHEHHUS B KO-
HOMUKE CTPaHbl Ha CETOJHSIIHUNA JIEHb U HE SIBJISIIOTCS MPEIMETOM PEryJsITOPHBIX TPEOOBaHU B
00J1aCTH 3KOJIOTUH.

OueBUAHO, YTO JUJIs JOCTUIKEHUS Lieled JeKapOOHU3aliu, CorllacHo ycioBusaM [lapuxkckoro co-
rylaleHus, 1 odbecrneuenns 3¢ (HEeKTUBHOTO y4acTHsl B MUPOBOM YHEPronepexo/ie NpeicTaBisercs
aKTyaJbHOU pa3paboTKa M peanu3alus KOMIJIEKCHON roCy1apCTBEHHOH MPOTpaMMBbI 10 JeKap-
OOHHM3aIMKN SKOHOMUKH A3epOaiiikana, BKIIOYAIONIEH B ce0st BOIPOCH! pa3BUTHS Y€JI0BEUECKOTO
KariuTajla 1 KJIFOYE€BBIX KOMHGTGHHHﬁ, rapMoHu3anuu MEp FOCYI[apCTBeHHOﬁ MOAACPKKHU U CTU-
MYJIUPOBaHUS AKTYaJbHBIX 3HEProcOeperaroImux TEXHOJOTMH M HU3KOYIJIEpOJHOIO TOIUIMBA,
oOecrieueHue 3HeprodrhPeKTUBHOCTH OCHOBHBIX CEKTOPOB, OTBETCTBEHHBIX 33 3MHCCHIO ITapHU-
KOBBIX I'a30B, OIMMPCACIICHUC MPUOPUTCTHBIX HaHpaBJIeHI/Iﬁ HCIIOJIb30BaHU A YITICBOOOPOA0OB, TAKUX
Kak riayOokas mepepaboTka MPUPOJHOrO Tras3a, o Mepe ux zameuieHus BUD B monrocpounoit
nepcrnektuse. PazpaboTka u peanuzanus Takoil KOMIIJIEKCHON rocyAapCTBEHHON MPOrpaMMBl 110
JeKapOOHU3aIMN SKOHOMUKH, IOMUMO MPOYETO0, MO3BOJIUT CHUXKATh PUCKH, CBSI3aHHBIE C MPOEK-
tamu 10 BMD, 1 onTuManbHO HUCMOIB30BaTh MHHOBAIIMOHHBIE BO3MOXXHOCTH 00€3yTiepOKUBa-
HHUS PKOHOMHWKH Ha KOMIIJIEKCHOM OCHOBE.
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MEXIYHAPOJIHBIIA CEMUHAP
«IIEPCIIEKTUBbBI COTPYJHUYECTBA U JIEKAPBOHU3ALIUA
B IIEHTPAJIBHOM A3UWN»

Maouna Typovieena A3umosa

Kanouoam skonomuyeckux nHayx, 0oyeHm, 21aeHslli Cneyuaiucm
Ynpasenenus ananuza no eonpocam maxposxonomuxu,

Llenmp cmpamezuueckux ucciedosanuii

npu IIpezudenme Pecnybonuxku Tadcukucman

IIpoGyemMbl M MepCIEeKTUBHI Pa3BUTHA
BO/IHO-IHEPreTu4YecKoro komiiekca Pecnmyoauku Tagxukucran

Pecniybnuka Tamkukuctan — onHa u3 ctpad LleHTpanbHON A3uu, KOTOpast ABISETCS MPUBEPKEHIIEM
pelieHust KOJIOTHUECKO-BOHBIX MpoosieM peruoHa. [1lo nannmaruse [Ipesunenta Pecriyonuku Ta-
JoKUKUCTaH, Jlugepa Hamuu, yBakaemoro Omomanu Paxmona ['enepanpHOli Accambneeit OOH
21 nmexabps 2016 roma 2018-2028 roabsl ObLIH 0O0BSIBICHBI MEXTyHAPOIHBIM JCCATUICTHEM JCH-
ctBuil «Boaa nis ycroitunBoro passutus». CoaBropaMu JaHHOM pe30JoLuu BeicTynwiu 177 rocy-
napcetB — wieHoB OOH, u oHa Obl1a MpUHATa KOHCEHCYCOM, YTO CBUETENLCTBYET O BXXHOCTH JaH-
HOTO BOIIPOCA B II100aIbHOM MOBECTKE JHS Pa3BUTHS.

B nanHHOM pe30oironuy NpU3BaHO YKPENNUTh U PaclIMpUTh Iporpecc, JocTUrnyToiid B 2005-2015 ro-
Jlax, CO3aTh MPOYHYO IIIATGOPMY ISl KOHCOIMIAMU YCUIINN, HAIIPAaBICHHbIX HA AajbHeNIIee -
(eKTUBHOE YIIpaBI€HHE BOJHBIMU PECYPCAMH, a TAK)KE PACIIMPHUTH COTPYAHUYECTBA U MAPTHEPCTBA
Ha BCEX YPOBHSX Ul COACHCTBUS peau3aliiy COINIACOBAHHBIX HAa MEXIyHapOJHOM ypOBHeE Lieneil n
3a/1a4, CBSI3aHHBIX C BOJHBIMU pecypcamu, B TOM uucie cojepxkamuxcs B [loBecTke nHs B o0nactu
ycToH4MBOro pa3zsutus Ha nepuon 10 2030 roga.

Tamxukuctan 00JaaeT OTPOMHBIMU 3aracamMy TUJIPOIHEPTETUUECKUX PECYPCOB, KOTOPHIE OICHU-
BatoTcs B 527 muipa kBT 4 B roa. B TexHuueckom 1uiaHe ruipodHepreTuieckue pecypenl Tamkuku-
CTaHa UMEIOT XOPOIIHE MEPCHEKTUBHI JJIS1 pa3BUTHSA U cOCTOAT U3 317 muipa kBT 4 B ros1, U3 KOTOPBIX
JI0 HaCTOSIIErO BPEMEHHU UCII0JIb30BaHbI TONBKO 4-5%. B Mupe 1no ceoemy ruipo3HepronoTeHIHay
TamxukucTan 3aHuMaeT BocbMoe Mecto nocie Kuras, Poccun, CIIA, bpasunuu, 3aupa, Uaaun u
Kanans! u nepBoe B LlenTpansHoit A3un. 3a roapl He3aBUCUMOCTH Ta/HKMKUCTAaHOM OBLIN BBECHBI
B cTpoii kpynHbie ['DC, Takue kak «Canrtyna-1» u «Canrtyaa-2», ¥ B JaHHBIN IEPUOA UAYT PAOOTHI
o ctpoutenbcTBy Porynckoit I'DC.

B pesynbrate B 2011 roxy B HOBelmed nctopun TakuKuCTaHa OblTa co3JaHa €IUHAs dHEpTe-
THYECKasl CUCTEMa M 00ecTieueHa yCTOWUnBas JesTeIbHOCTh 3Toi ceprl. C nenpio obecrneueHus
JOCTYTa K 3JIEKTPOIHEPTUU B TPYAHOAOCTYIIHBIX TOPHBIX HACEJIEHHBIX MyHKTaxX B TamkukucTaHne
peanusyetrcst mporpamma coopyxenua Manbsix ['9C. B HacTosiee BpeMsi BBEJIEHBI B dKCITyaTa-
ruto 6omnee 265 mansix ['9C momHOCTBIO OT 5 10 2 500 kBT. [{oN1s Manoi ruiposHEepreTHKu Ha
BHYTpeHHeM pblHKe cocTaBwia 0,2%, nnu 34 maH kBTt 4 a;mekTpudeckoit sHeprun. M3 storo xo-
andectBa 16 Manbix ['DC noctpoens! u skcmtyatupyrorest OAXK «bapku Touuk» u sBiasroTcs
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rocynapctseHHbIMU. Komnanus «Ilamup Duepmxu» ynpasiser 11 mansimu u Muau-I'0C oOmeit
YCTaHOBJIEHHOU MOIIHOCTHIO 44,16 MBT, KOoTOpBIE pacnonoxkeHsl Ha BeicoTe cBbile 2 000 M Hax
YPOBHEM MODS.

ITomumo Bcero, Ha Tepputopuu PecnyGnuku TamxukucTan pacrnonoxeHo 6ojee 8 ThIC. JeIHU-
KOB, 19 u3 HUX KpymHBIEe. IMEHHO OHM Yy4YacTBYIOT B MMUTAHWU OCHOBHBIX PEK PECIYOIMKH U B
caMble XKapKue JHHM JieTa 1al0T PECHYI0 BOJy, KOTOpas OYeHb HY)KHA HE TOJbKO Ta)KUKHUCTaHY,
HO U Apyrum ctpaHam LleHTpanbHO-A3HaTCKOTO peruoHa. 3a nocjieHue IeCATUICTHS MO BIIH-
STHUEM U3MEHEHUS KIIMMaTa HEKOTOpbIe KPYITHbIE JIAHUKNA YMEHBIIMINCH U OTCTYIWIN Ha KHJIO-
MmeTpsl. [1o qaHHBIM HcciieoBaTeNel, yTBepKIaeTCs, YTO MPOLeCC TasHUs JEAHUKOB ITpaKTHYe-
CKH HeoOpaTuM, a HHIyCTpHaIbHAs 3TI0Xa JIMIIb YCKOPSAET 3TOT npouecc. Kpymnueie negauku Ta-
JDKMKUCTaHa MUTAIOT peyHble cUCTeMbl AMyAapbu M 3epaBllaHa, BOJa KOTOPBIX CIIyCKaeTcs B
CTpaHbl HU30BbsA — Y30ekucraH, Typkmenucrtan u Kazaxcras. Ilo3ToMy ¥ IpUHATO TOBOPUTH, YTO
OCHOBHasI JI0JI51 BOJIbI perroHa oopasyercs B Tamxukucrane. TaKUKCKUE KIMMATOJIOTH IPOBEIH
OLICHKY BO3/1€MCTBHS I1100aJIbHOTO U3MEHEHHU KJIMMaTa Ha JieqHUuKkH TampkukucTtana. [1o pe3yiib-
tataM HaOmoneHuil, HaunHas ¢ 1930 rona obmast miuomaab OJeAeHEHUs PecyOIMKU COKpaTH-
nach npumepHo Ha 30%:1.

[To nanHomy BompocCy B cBoeM BbIcTymuieHHH OCHOBATEIb MUPA M HALIMOHAIBHOT'O €IUHCTBA —
Jlupep nauuwu, [Ipesuaent Pecny6nuku TamxukucTan yBaxaemblii OMomanu Paxmon oTmerui,
4yTO «Ha ceroguamuani 1eHp 6omee 1 000 u3 14 000 neguukoB TaKUKUCTaHA MMOJHOCTHIO pacTa-
sd. 3a MOCJIeAHUE HECKOIbKO JACCATUIICTUN B Hallell cTpaHe oOmuii 00beM JeIHUKOB, COCTAB-
astomux 6omee 60% BOIHBIX pecypcoB pernoHa LleHTpanbHON A3uM, yMEHBIIUJICA MOYTH Ha
TPETH», 3/IeCh OCHOBHOH Mp0oOJIEeMOil Takke MOKHO OTMETUTH mpobiieMy Apana. Ha mocnennem
3acenanun Cosera rias rocyaapctB LlenTpansHoil A3uu, coctosBiemcs 15 centa0ps 2023 roga
B Jlymanbe, mogHUMAIICS BOIPOC MMEHHO COTPYTHUYECTBA MO JaJIbHEHUIIIEMY YIYUIIIEHUIO BOJIO-
X03MCTBEHHOMN, YKOJIOTUYECKON U COLMAIBHO-PKOHOMUYECKOW 00CTaHOBKH B OacceiiHe Apaib-
CKOT'O MOps.

Takum oOpa3zom, cornacHo Ctpareruu pa3Butus Tamkukuctana 1o 2030 roga, B 06J1acT BOAHO-
HEPTreTUYECKOT0 KOMIUIeKca OyAyT 3aBeplieHbl pedopMbl, HampaBlieHHbIE Ha oOecredeHue
yCIIOBUN JUIsl (YHKIIMOHUPOBAHUS PHIHOYHBIX MEXAHU3MOB, KOTOPBIE CO3/1ayT KOHKYPEHTHYIO
cpeay AJig ee pa3BUTHS. DTOT ATal Oy1eT KIFOUEBBIM IS 3aBEPIICHUs CTPOUTENLCTBA PoryHckoi
I'DC u obecneuenus: sHepreTHdeckoi Oe3zonacHocTu cTpaHbl. OcoOy0 3HAYMMOCTb NPU ITOM
MMeeT peaju3alys B3aUMOBBITOIHBIX TPOrPaMM M0 3¢ (HEeKTUBHOMY UCITIOJIB30BAHUIO MPUPOJIHBIX
pecypcoB B pernone LlenTpanbHOl A31MK Ha OCHOBE BOJIHO-3HEPIreTUYECKON TUIIJIOMATHH, TAKKE
Oyner co3gaH cOamaHCUPOBAHHBIA PBHIHOK MOCTaBKH 3JEKTpUYecKOil »Hepruu B LleHTpasnbHO-
A3HMaTCKOM pEeTHOHE U aKTHUBU3UPOBAHO B3aMMOBBITOJHOE COTPYAHUYECTBO B 3TON 00IaCTH.

! Boicrymnenne OcHoBaTens MHpa M HAlMOHAILHOTO enuHCTBA — Jlumepa Haimm, Ilpesmpenta PecryGinku
Tamxukucran yBakaeMoro JMomanu PaxmoHa Ha 3acefaHMn BBICOKOTO YPOBHS IO IpoOJieMaM BOJBI M KJIMMaTa OT
02.11.2021, r. Qymanoe.
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Tanzam Caobviposuu Apvicmanoaes

Jupexmop oenapmamenma

KOPNOpamueHo20 pa3eumus U ynpasieHus. akmugamu,
u.0. npedceoamelisi NPAGIEHUS

OIOJI «I'azomomopnas accoyuayus Kaszaxcmana»
Anuk Cagpapoexosuu Auiupoe

I'enepanvuwiii Oupekmop

(npedcedamensv npasieHus)

TOO «Ka3zTpancl a3 Onimoepiy

Epoon Toxmapoes

3amecmumens npedceoamens HTC,
UCNONIHUMETILHBIU OUPEKMOP

OROJI «I'azomomopnas accoyuayus Kazaxcmanay

HepCl'IeKTI/IBbI HCITOJb30BaHUA
MNPUHPOAHOIO ra3a B Ka4€CTrB¢ MOTOPHOI'0 TOIIJIMBA

AnHoTanus. PaccmaTtpuBatorcss po0OaeMbl pa3BUTHS PHIHKA MPUPOJHOTO rasza (MeTaH) B Ka4yeCTBE MOTOP-
Horo toruuBa B Pecriyonuke Kazaxcran (PK) mis obecnieueHuss HAMOHATBHBIX U MEXKTYHAPOIHBIX TPAH3UT-
HBIX aBTOIIEPEBO3UYMKOB CKIKEHHBIM U KOMIIPUMHUPOBaHHBIM NpupoaHbM razoM (CIII/KIID). B craTbe cae-
JIaHBI AaHAJIN3 BBITOTHEHHS CTPATETHH Pa3BUTHS phIHKA TrazomMotopHoro tomwea (I'MT) B PK, onmcanue ero
TEXHOJIOTHYECKUX, SKOJOTHUECKUX U DKOHOMHUYECKUX XapAKTEPUCTUK U MPEUMYIIECTB 10 CPABHEHUIO C Tpa-
JULUOHHBIMU BUJJAMU MOTOPHOI'O TOIIJIMBA, UCCIEAYOTCS OCHOBHBIE 33/1a4d U PUCKHU I10 CTPOUTENBCTBY IIPO-
H3BOJICTBEHHO-cOBITOBON HHGpacTpykTypsl CIIT/KIII™ Ha «MexayHapoJHOM TpaHCIIOpTHOM MapuipyTe «EB-
pona—Kurait» (MTM E-K). AkuenTupyercs BHUMaHue Ha aKTyaJbHOM HEOOXOAUMOCTH MPOBEACHUS HCCIIe-
JIOBaHUS TEKYLIEH U MPOTHO3HON MHTEHCUBHOCTH ABUXEHUS razoMoTopHOM TexHuku no MTM E-K, cosep-
[IEHCTBOBAHM HOPMATHBHBIX IOKyMEHTOB, PETYIHPYIOIMINX 3TH TPAH3UTHBIE TOTOKH, JaHbI TPEIOKEHHUS 110
MeXaHU3My HX (POpMHUpOBaHUs, ONTHMHU3AMH CTPYKTYpHI peika [ MT B PK. B 3Tux 1ensx 060CHOBBIBAIOTCS
IIEPBOOYEPEIHBIE 3a1a4U 110 IPOBEACHUIO HAYYHO-TEXHUYECKUX, IKOHOMUYECKUX U IKOJIOTUYECKUX UCCIEN0-
BaHUH B JaHHOH cdepe, HeOOXOAUMBIX AJIs 3aA€HCTBOBAHMS MEXaHNW3Ma PACIIMPEHUs] TPaH3UTa ra30MOTOp-
Horo noroka Ha MTM E—K, pacuera conmambHO-3KOHOMIUYECKUX dPdekToB mis s3xkoHoMuku PK, monreep-
JKTAIOIIUX COOTBETCTBUE pacCMaTpUBAaeMbIX 3aj1a4 110 razudukaiun MTM E—K mexyHapoHbIM HHUIIUATH-
BaM «OJHH MOsSIC — OJUH ITyTh» M LENAM IUIaHa COTPYIHUYECTBA MO conpsbkeHuo HoBoil skoHOMUYECKOH
nonutuky «Hyprst JKom» u crpoutenscTBa «9koHOMHUEcKoro nosica lllenkoBoro myTtu».

KroueBble cji0Ba: CXMKEHHBIH M KOMIPHUMUPOBAHHBIHN IPUPOIHBIH ra3, ra30MOTOPHOE TOIIINBO, TA30MOTOPHBIE
ABTOMOOMIIM, CHIDKEHHE BPEIHBIX BBIOPOCOB M MAPHHUKOBBIX Ta30B OT TPAHCIIOPTA, SKOJIOTHS, CTpaTerus HU3KO-
YTIIEPOAHOTO PA3BUTHSA, SKOPHBIN TOTPEOUTENb, KOMIUIEKCHBIH 1aH, THHOBALIMOHHAS TEXHOJIOTHS, THBECTUILINH,
ME>KIyHapOAHBIN TPAHCIIOPTHBIA MApIIPyT, THTCHCHBHOCTH ABM)KCHHUSI TA30MOTOPHOM TEXHHUKH, aBTOIPOOET.

Prospects for Using Natural Gas as a Motor Fuel

Abstract. The issues of the market development of the natural gas (methane) as a motor fuel in the Republic
of Kazakhstan to provide national and international transit carriers with liquefied and compressed natural gas
(LNG/CNG) have been reviewed. The article analyzes the implementation of the gas engine fuel market de-
velopment strategy in Kazakhstan, describes its technological, environmental and economic characteristics and
advantages in comparison with traditional types of motor fuels, studies the main tasks and key risks for the
construction of LNG/CNG production and distribution infrastructure at the “International transport route “Eu-
rope—China” (ITR EC). It focuses on the urgent need to study the current and predicted traffic intensity of gas-
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engine vehicles according to ITR EC, improve the regulatory documents regulating these transit flows, give
proposals on creation of such flows, and optimize the structure of the gas engine fuel market in Kazakhstan.
For these purposes, the priority tasks for conducting scientific, technical, economic, and environmental re-
search in this area have been identified. They are necessary for activating the mechanism for expanding the
transit of gas engine flow at ITR EC, calculating socio-economic effects for the economy of Kazakhstan, con-
firming the compliance of the reviewed tasks on gasification of ITR EC with the international initiatives “One
Belt — One Road” and the goals of the Cooperation Plan on linking the New Economic Policy “Nurly Zhol”
and construction of the “Silk Road Economic Belt”.

Keywords: liquefied and compressed natural gas, gas engine fuel, gas-engine vehicles, reduction of harmful
emissions and greenhouse gases from transport, ecology, low-carbon development strategy, anchor consumer,
comprehensive plan, innovative technology, investments, international transport route, density of gas-engine
vehicles traffic, auto rally.

Pecniy6nmka Kazaxcran 3aHMaeT mpoMeXyTOuHOE ToJiokeHne Mexay Poccuiickoit deneparueit u
Kuraiickoit Haponnoit Pecriy0nukoil, pacnosiaraer miomajpo 2,7 MiIH KM?, KOTOpasi BKJIIOYaeT Ha
3armajie HEKOTOPYIO 4acTh €BPONEUCKOI0 KOHTMHEHTA, a LIEHTPAJIbHOM U I0’KHOM 4acTbiO BXOJUT B
coctaB lleHTpanbHOll A3uu. YHUKaIbHOE CPEIUHHOE TOJOKEHUE 00ECIEUNBACT CTPAHE BBICOKUI
TPaH3UTHBIN MOTEHIIUAN, B CBSI3U C 3TUM [IpaBUTEILCTBO CTpaHbl yAeseT O0blIoe BHUIMAHHUE pa3-
BUTHUIO TpPaHCIIOPTHOI cTpaTeruu, UM NpUHATA IporpaMMa HHGpacTpykTypHOro pazsutus «Hypis
o, [loctanosnenue [IpaButensctBa PK Ne 797 u npyrue gokymeHTtbl. B HUX mpegycMOTpeHO
(¢hopMUpOBaHHE HA TEPPUTOPUM CTPaHbl Psijia TPAHCIOPTHO-JIOTUCTUYECKUX XaOOB HAa OCHOBHBIX
TPAHCIIOPTHBIX TPAH3UTHBIX HaIpaBieHUsX [1], MogepHHU3aIs aBTOTPAHCTIOPTHOTO MapKa CTPAHbI
MIEPEBOJIOM €0 Ha MCIOJIb30BaHUE IKOHOMUYHOIO M HKOJIOTUYECKU YHUCTOrO IMPUPOIHOTrO rasza, co-
3/1aHue YCJIOBHIA MO 00ECIIEYSHHIO TaHHBIM MOTOPHBIM TOIUTMBOM TPAH3UTHOTO TPY30BOTO MOTOKA
13 aBTOTPAHCIOPTHBIX CPENICTB, CIEAYIOLIUX 10 MEXKIYHAPOJHOMY TPAHCIIOPTHOMY MapiipyTy «EB-
pona—Kwuraii», mepecekaromiero reppuroputo Pecyonuku Kazaxcran [2].

HeobOxonuMo oTMETHUTBH, UTO B HACTOsLIee BpeMs Ha cTaauu yTBepxkiaeHus lIpaBurensctBom PK
TaK)Ke€ HAXOAUTCS NIEPEUYEHb NPOEKTOB MUHUCTEPCTBA 3KOJIOTHUH, TE€OJIOTHH U IIPUPOIHBIX PECYPCOB
PK, peanu3arust KOTOpbIX 00eCrieYuBaeT COKpalleHHe BEIOPOCa MApHUKOBBIX Ia30B, ITO3BOJISET OIpe-
JIeTUTh Ha HAllMOHAJIbHOM YPOBHE BKJIa/lbl Pa3IMUHBIX CEKTOPOB SKOHOMHKH B BBIIIOJIHEHHE 00s13a-
tesnbeTB Kazaxcrana no [apuxckomy cornamenuto. B aTot nepeueHb 000CHOBaHHO BKITFOYEHBI IIPO-
€KTHl IepeBOJIa ABTOTPAHCIIOPTA U JKEJIE3HOJOPOKHBIX JIOKOMOTUBOB HAllMOHAIBHOW KOMITAHUH
«Kazaxcran Temup XKosb» Ha CKMKEHHBIN M1 KOMIPUMUPOBAHHBIA IPUPOIHBIN ra3.

[IpunuMast Bo BHMMaHuE TuiaHbl «MexayHapoaHol akanemun Hayk lllenkoBoro myTtw» mo paspa-
0oTke cnenuanbHON «CTpaTeruy Hay4YHO-TEXHOJOTHYECKOT0 00eCeUeHUs pa3BUTHS MPOEKTa BO3-
poxnenus lllenkoBoro mytu» [3] n yHHuKalbHOE MecTopactonoxkenne Kasaxcrana, mospossioniee
MOJJEPKUBATH TPAH3UTHBIN Tpy30n0TOK Mexkay Kutaem u EBpornoii B pamkax nHUIMaTUBB «OIMH
MOsIC — OJUH IyTh», MPOrpaMMa JeKapOOHHU3AIMH TPAHCIIOPTA CIIOCOOCTBYET IMOTyYSHHIO BEChbMa
3aMETHBIX SKOHOMUYECKHX, SKOJIOTHYECKUX U COLMANBHBIX APPEKTOB U CTPaH, HAXOAALINXCS 1O
Mapuipyty Benukoro IllenkoBoro myru.

B cBs3M C BBIICYKAa3aHHBIM, aKTyaJlbHA MHULIAATHBA OIIEPAaTOpa B 3TOM CEKTOPE I'a30BOM OTPACiIH
TOO «Ka3zTpancl a3 Onimaepi» u OYOJI «I"azomoTopHast accoumanys Kazaxcranay o npoBeJeHHUIO UC-
CJIEZIOBaHUS TIEPCTIEKTUB U BO3MOXKHOCTH HCIIOJIb30BAHUSI CKMKEHHOTO U KOMIIPUMHUPOBAHHOIO MPH-
POHOTO Ta3a ¢ LENbI0 CO3AaHMs ONaronpusTHRIX YCIOBUI U TIOBBIIICHUS MTPUBIICKATEIILHOCTH Ka3ax-
cranckoro yyactka MTM E—K 11 MexkayHapoAHbIX, B TOM YHUCIIE TPAH3UTHBIX, aBTONIEPEBO3UMKOB.
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O razoMoTOpPHOM TOIJIMBE: MePCNeKTUBHbIE BUIbI Ta30MOTOpPHOro ToniuBa B PK. TexnoJsiorn-
YyeCKHe IKOJIOrHYecKue U IKOHOMHYEeCKHe NPpenMyIecTBa

[IpencraBnenHas B Taba. 1 uHpOpMAaIHS O CBOMCTBAX M XapaKTEPUCTUKAX MIPUMEHSIEMBIX B KAUECTBE
MOTOPHOT'O TOTIJIUBA Ta30B, TEXHOJIOTUU UX MIPOU3BOJICTBA U PAIIHOHATBHOTO UCTIOIB30BaHUS [2] gB-
JIIETCS OJTHOM U3 ONPEACIISIOMHNX 711 POPMUPOBAHUS BCEH aTbHEHITICH CTpATET MK Pa3BUTHSI PhIHKA
I'MT B KazaxcTtane u B MUpPE B LIETIOM.

Tab6muua 1
TexHOMOTrHUECKHE XapaKTCPpUCTUKU BUOOB I'a30MOTOPHOI'O TOIIJIMBA
Bua TexHonorusa MpumeneHne XapaxTepucTuka
| ——— AIHKC - cxaTue npupoaHoro * yg;‘g”g‘f{;‘?”“m -
KomnpuMWpoBanHbii (KAN: 238 A° 200 Gap, (ymerbuieHUe ABT ogy gy * 3KOHOMIA PACXO/0B Ha TONNVBO B 2-3 pa3a
no obwemy & 200 pas), '
CNG (CH,) peanaaLys., KOMMYHANBHAS * 3konornyHocTk (Egpo 5)
TEXHWKA « BesonacHoe TonnuBO (nerde Boyxa)
MT3 - oxnaxneHwe npupoaHoro  * MoTopHoe TONHBO — + HeBO3MOKHOCTb XULLEHNS
MpupoaueIii ras Cxvkennbid  rasa no -160°C (ymenswenveno  MATUCTPATTbHBIN . T 183°
(cnn): obbemy 8 600 pas), rPY30BOM ewnepatypa samepaaiis -183°C
LNG (CH,) TpaHcnopriposka KpiolAT3, ABTOTPAHCTOPT, * OkTariosoe uncno CNG > 105, LNG > 110 g0 130
KpnoA3C peanuaayus i NOKOMOTMBBI
* He npumeHseTcA Ha BonbLLerpy3Hom TpaHcnopTe
HI13, I3 - nponar-Gytarosas  * MOTOPHOE TOMMMBO — (nomeps mowHocmu)
y CMECh B CHIKEHHOM BUIE MOA MATbIA
CHKMMEHHBIN KOMMEPYECKHMIA 1 * MeHee «3KonorMyHoe», MeHee «BesonacHoe»
yrnescaopoaH.Ii raz (CYI): Raenatmem 16 Gap, MOTORHOS TONIMBO B CPABHEHMM € NPHUPOAHLIM
LPG (CH; + C,Hyy) TPAHCTIOPTUPOBKA BarCH- JIETKOBOIE rasom (TrKenee eosayxa)
S LiACTEPHAMI+2BTOLMCTEPHBI, ABTOMOBH/IX o
Ar3C peanusauus + LleHHbIit NpoaykT ANA gansHenwen rybokon
nepepafoTku
AIMHKC - aBToMOBUNBbHAR rA30HANONHMTENBHAR KOMNPECCOPHANA CTaHLWSA.
MT3 - ManoToHHAaXHBIA 3aB0A No npowasoacTey CII
KpmolAl3 — nepepsvxHOM KPUOTEHHEINH 2B8TOra303anpaBLyMK.
KpnoA3C - kpworeHHas asToOMOGWUNEHAR 32NPABOMHARA CTAHLUMA.
Ar3C - asToMOBMNbHAS rA3038NPABOHHAR CTAHLIUA

Hns nmpousBoactea 'MT npumeHsieTcs 1Ba BUa rasa:
- TPUPOIHBIN Ta3, OCHOBHBIM KOMIIOHEHTOM KOTOPOTO SIBJISIETCS] METaH;
- YIJIEBOJAOPOJIHBIN T'a3, COCTOSAIINHN MPEUMYIIIECTBEHHO U3 TPONaH-0yTaHOBOM CMECH.

W3 npeacraBieHHBIX TpeX BUIOB ra30MOTOPHOTO TorumBa B Hactosmee BpeMs KIII' u CYI mponsso-
JATCS Y IIUPOKO UCNONb3yroTes Ha Tpancnopte, CIII' 3aBo3utcs n3 Pocenn.

Heo0xoanMo oTMeTUTb, UTO arperaTHOe COCTOSIHHME, KOTOopoe ykazaHo B Ha3BaHuu ['MT, obecneun-
BAaeT TOJILKO CIIOCOO TPAHCIIOPTHUPOBKU U XpAaHEHUs, HO B KaMepy CTOPAaHUs ABUIATelsl BHYTPEHHETO
cropanus (/IBC) ykazaHHOe ra30MOTOPHOE TOIUIMBO MOJIAETCSl B HOPMAIBHOM Ta3000pa3HOM COCTOSI-
HUU TI0J] IUTATHBIM JJaBJICHUEM.

YhuukanmeHOCTh nipon3BozcTBa KIII 3akimrodaercss B TOM, YTO €ro NPOU3BOJCTBO U peatu3anys OCYLIeCTB-
ssirorest HenocpeacteHHo Ha AI'HKC. 3nech npupoiHblii ra3, MOCTYNHBIIMN Ha 3alPaBOYHYIO CTAHIUIO
13 Ta30IPOBO/IA, MOJAETCSI B KOMIIPECCOpP, B KOTOpPOM MoA fasieHueM B 200 aTMocdep MpOUCXOAUT €ro
ckatve U yMeHslenue B oobeme B 200 pa3. KomnprmupoBaHue raza no3BoJisieT 00ecreunBaTh ero 3¢-
(1)€KTI/IBHOC XPaHCHUEC U UCIIOJIB30BAHUC B BUAC MOTOPHOI'O TOIIMBA JIOKAJILHBIM I'OPOJACKUM aBTOTPAaHC-
MIOPTOM, Yallle BCEro aBTO0yCcaMHU, TAKCH U KOMMYHaJIbHO-JOPOKHBIMH aBTOMOOMIISIMU.
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st mpousBocTBa u uctonb3oBanust CIIIT B kayecTBe MOTOPHOTO TOILJIMBA Yallle UCTIONB3YIOTCS Ma-
JIOTOHHAXHBIE 3aBO/bI C UHHOBALIMOHHBIMU KPHOTE€HHBIMHU TexHoJoruamMu (MT3), rae npupoaHsblii ras
npu oxJaxaeHuu 10 MuHyc 163°C cxmxaercs U ymenbiaetrcs B o0beme B 600 pa3. BozmoxHOCTB
pasmenienus 6ospiioro oosema CIII B TOMIIMBHOM KPHOTEHHOM Oake (pabomaem no npunyuny mep-
Moca) TPy30BOTO TPAHCTIOPTHOTO CPEICTBA OOECTICUMBAET €My OOJIbIINE MPOOETH HAa OJTHOM 3ampaBKe,
4YTO 0OOCHOBBIBAET 11€1€CO00Pa3HOCTh U 3(P(PEKTUBHOCTD €r0 UCIOIB30BAHUS Ha JKEJIC3HOJOPOKHOM
U JaTbHOOOMHOM MarucTpanbHoM aBToMOOMIIbHOM TpaHcnopTe. KpuolIAI'3b1 Tpancnioptupytot CIIT
ot MT3 o KpnoA3C nns nanbHeiei peamsaiuy moTpeOuTeIIsM.

CVT sBnsercs npoaykrom nepepadotku HedTu. bosiee npocras TexHONIOrUs NPOU3BOJACTBA o0ecte-
Yyla €My HIMPOKOE IPUMEHEHUE B HAPOJHOM XO35MCTBE, B TOM YUCJIE AN JAJIBHEHUIIETO Nepeena
B He(prexumun. Kak 'MT oH npuMeHseTcs B OCHOBHOM Ha JIETKOBOM U MaJIoM KOMMEPUYECKOM aB-
TOTPaHCTIOPTE U3-3a yacTuuHOM nmotepu MorHoctu JIBC. CYT tepser sKkcITyaTaiiioOHHbIE CBOMCTBA
IpH TemnepaTypax Hike MUHYC 5 10 MuHyc 40°C B 3aBUCHMOCTH OT COCTaBa KOMIIOHEHTOB, M3-32
Yero CTaHJapTaMM PEryJIMPYETCs €r0 Ka4eCTBO JJI UCIIOIb30BAHMS B JIETHUM U 3UMHUI IIEPUOL.

KpOMC BBIIICCKA3aHHOI'0, IIPECUMYIICCTBA IIPUPOJHOIO rasa mnepea ApyruMru BUJAaMH MOTOPHOI'O
TOIIIMBA 06YCJ'IOBJ'IGHI>I TaK)X€ MHBIMU €TI0 CBOMCTBAMHU.

[Tpuponuslii Ta3 6osee Oe30maceH MO CpaBHEHUIO ¢ He(TIHBIMU Buaamu tommBa U CYT, Tak kak
Jerye BO3/1yXa, B CBSI3M C YeM IPH yTE€UKe OH OBICTPO yJETyuuBaeTcs, He 00pa3ysi B3pHIBOOMACHYIO
ra30BO3JyLIHYI0 cMeCh. IIpupoaHbIil Ta3 B CKMIKEHHOM COCTOSIHUM HE TOPHT, @ OBICTPO UCHAPSETCH.
B otimuue ot Hero, CYT Tsxenee Bo3ayxa, IpH yTedKe CIIOCOOEH CKAIUTMBAThCS BHU3Y C 00pa30BaHUEM
B3pBIBOOIIACHBIX KOHLIEHTpaLuii ¢ Bo3yxoM. K cokanieHuto, TaHHbIH (aKT MOBIUSIT HA IPUHSTHE YTIOJI-
HOMOUYEHHBIM OPTraHOM 10 MOXapHOI 6e30MacHOCTH HEKOPPEKTHOT'O PELIEHUS O 3aIlpeTe Bhe3/1a B Kpbl-
TBIC TOMCHICHHA U MMOJA3CMHBIC ITAPKUHITH (C Hannen(ameﬁ BGHTI/IJISIIIHeﬁ) BCEX ra3OMOTOPHBIX aBTOMO-
Ouiel, B TOM YHCIIe UCTIOJB3YIOINX Ta30MOTOPHOE TOIUIMBO Ha MeTaHe, kak KIII™ u CIII.

[TpuponHsblil Ta3 aemesie B 2-3 pa3a TPaJULUOHHBIX HE(PTAHBIX BHIOB MOTOPHOI'O TOIUIMBA, YTO
MO3BOJISIET COKpaIaTh PacxoAbl U SKOHOMHUTH OIOJKETHI pa3IHMYHbIX ypoBHEH. Accormarus NGV
Global B nemnsix 00001IeHNST MEXYHAPOAHOTO ONBITA MPOBEJIA UCCIIEIOBaHUS B APreHTHHE, T/1e 3a-
MEHA JIU3€JIbHOrO TOIUIMBA HA IIPUPOIHBIMN apreHTUHCKHUN CIIAHLEBBIN a3 MO3BOJIMIA COKOHOMMTH
JUISL apTEHTUHCKOM SKOHOMMKH CBBILIE 3 MIIPA 10JIJIApOB, UTO BJIBOE BBILIE TE€X CPEACTB, KOTOPHIE
ObUIM MHBECTUPOBAHbI HA MPOU3BOJICTBO CIAHILIEBOTO rasza [5] (tabi. 2). [IpupoaHslii ra3, 3amep3aro-
LU PU CBEPXHU3KUX KPHOTEHHBIX TEMIIEPATYPAX, SBISIETCS BCECE30HHBIM TOIUIMBOM, HEBO3MOXK-
HOCTb €0 XUIIEHHs 00ecTIeYuBaeT MPO3PavyHOCTh yUeTa ero pacxo10B. OJHAKO 3TH SKOHOMHYECKHE
MIPEUMYIIIECTBA B HACTOSIILEE BPEMSI, 110 PA3IIMYHBIM IPUYUHAM, HE CTAJIM €II€ UTPATh BAXKHYIO POJIb
IIpH BBIOOpE MOTPEOUTEISIMUA MOTOPHBIX TOTIIIHB.

[TpuponHsbIiil ra3 kak 60s1ee HKOJIOTMYECKU YHUCTHIM MO0 CPAaBHEHUIO C TPAAUIIMOHHBIMU BUIAMH MO-
TOPHOI'O TOIJIMBA OKa3bIBA€T MEHEE OTPULIATEIBLHOE BO3JICHCTBHE HA OKPYKAIOUIYIO CPEeay, 4YTO
TaK)K€ CIIOCOOCTBYET YIIYUIIEHUIO COCTOSIHMSI 3/10pOBbS HACEJIEHHWS M SKOHOMHMH OIOKETHBIX
cpeacTtB Ha o3gopomieHue HaceneHust (puc. 1). Ilo nmpoBenenHbiM uccieaoBanusiM BcemupHoro
6aHKa COKpAIIeHHe YPOBHs KOHIIEHTPAIIMH TBEP/IBIX YACTHI] XOTs Okl Ha 1 Mrm/M® mpuBeseT K exe-
rogaHoi s3xonomuu B 57 muH gomn. CHIA B chepe 3apaBooXpaHeHus 3a CYET COKPALICHUS MPEKIC-
BPEMEHHON CMEPTHOCTH U TIOBBIIIICHHS IPOU3BOIUTEIBHOCTH TPY/Ia M MEHBIIETO KOJIUYECTBa 00JIb-
HUYHBIX JUCTOB [6]. 3amelienne OEH3MHA U TU3ETHHOTO TOIUIMBA MPUPOIHBIM Ta30M CHIIKAET HE
TOJIBKO BPEAHBIC BHIOPOCHI, HO M BEIOPOCHI MAPHUKOBBIX Ta3oB [7]. B c¢Bsi3u ¢ aTHIM 1ipu pa3paboTke
npoekta Ctpareruu Hu3koyriepoaHoro pa3sutusi PK no 3aganuto [IpaBurensctBa u MOI'ullP PK
AO «XKacpin Jlamy» BKITIOYHIIO TPOCKTHI IO MEPEBOTY aBTOMOOHMIBLHOTO M YKEIE3HOIOPOKHOTO
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TPaHCIIOPTa Ha MPUPOJIHBIN ra3 B JIOPOKHYIO KapTy ONpeaesieMbIX Ha HAITMOHAIIbHOM YPOBHE BKJIa-
noB (OHYB) B cokpaiiieHre BHIOPOCOB MAPHUKOBBIX Ta30B OT Pa3IMYHBIX CEKTOPOB IKOHOMUKH Ka-
3axctaHa Ha nepuof 2025-2030 ronoB. Heo6xoanuMoO OTMETUTH, YTO B HACTOsIIIIEE BPEMsI B MHPOBOMA
MPaKTUKE HepeaKo ucnoiyb3ytoTcs TexHosnoruu L-CNG, no3sosstonue u3 CIII, momydyenHoro Ha
KpunoA3C, npousBoauts criocobom perasudukanuu BoicokokauectBeHHbl KIII (myunie, yem npsi-
MbIM KomnipumupoBanueM Ha ATHKC) npu MUHMMAaNbHBIX KalUTAIbHBIX BIOKEHUSX [8].

Tabnuua 2

OKOHOMHYECKHE NPEUMYIIECTBA IPUPOAHOTO ra3a

Cpasnenue 3aTpaT Ha 100 km npoGera TPAKCNOPTHONO CPEACTRA NO BMAAM Tonnwea, ¢ HAC
CrommocTs . CYF (r Anmarea}:83| Nemmee AT: 195 | Jwmnee AT (-25 C): 275 | Benann AW-92: 160
CNIF: 150 Temrehr | KNT: BO TewrelkyB.m o =13
— MexayHapoaHbii onbiT. ApreHTiHa. Accounauma NGV Global nposena
e Packoq | J2TPaTSS Fﬁzm:go 3arpars qu‘.b; Bampars Pma'no.; il Pacm'n; SAVpaTu‘;ﬂ nanx?'nnz arparui s MccneoBaHus, ANs TOro YToBbI Cp
Toancnopra | w00 ma | TS HA (/61100 | BTGMre | nTR/100| 8 Teirn meTRIOO g joq | MTRIOO f Taura a 100 TR/IO0) Tovre wa oro rasa no cp: c 3amena © TONNMBa Ha
- NPUPOAHLIA apr i " ras a ana
AsTobyc 2 4317 40 3200 | e npamernerca 0 | 7800 | a0 11000 44 7040 apreHTUHCKOR cBbllWe Tpex PACE ACANAPOB, HTO BABOE
Tpy3o80H 2 a7 @0 | 3200 | we a0 | 7800 | 40 11000 4 7040 BbIWE TEX CPEACTB, KOTOPbIE GbiNi MHBECTUPOBAHLI HA NPOM3BOACTE0
Nerxosoi 9 1295 12 960 13 ars 10 1950 | 10 2750 1 1760 gnauueaoro fasa RN
B - - CKIN. % 102% P IKOHOMUYEeCKUe Hayku Ne26-1, 31.10.2014
Pocr sarpar wa Tonnueo. B cpannermu ¢ CIT, % 181% 255% 163%
CpasHenus pacueTHoro Tapuda Ha nepesolky 1-f0 naccaxmpa asTobycamu,
wenons B KauecTae proro Tonnusa AT u KNI ana napka 200
asro6ycos, ¢ HAC
Ci pa Tapnba wa 1-r0 B =
Tonnmea AT u KNI ann napka 200 asToGycos, ¢ HAC n E ar xnr
Auzenproe TonNuBo xnr MapK HOBRX ABTOOYCOR en. 200 200
i AT (nemvee) AT (3usmree) (CyGemann 8 roa Ha secs naps Tewe | 5908320763 | 4115545902
Liewa Tonnusa, Texre 228 195 275 80 6a0BaR KOHOLMR NG CYBCUAMAM Tenre 1702774 861
ranosoi npotier asToGyca, mu. 75000 56250 18 750 75000 Crmmarme warpyann wa Groaxer PK 3a § ner Teure 9482878 535
[3atpars: 1a Tonnueo ans oproro asTobyea, Texrelron 6450 000 4387 500 2062 500 2400 000 Pacx0ne Ha MOTOPHOS TONNHED. Tewe | 1994464286 | 625714286
[Konuecrso napes asTobycos, ea 12000 12000 0R088 IKOHOMMA NO MOTOPHOMY TONNKEY Tenre 1368 750 000
[3arparui Ha Tonnueo ans napka, Tenre/ron 77 400 000 000 28 800 000 000 [Boaspar wmecTiuum Ha 3akyn 200 rasossix Tenre 7 240 000 000
[3aTpaTs: wa Tonnweo a cpox cnyaGe 7 ner, Terre 541600 000 000 201 600 000 000 (Oxynaenocrs rasossix asToGycos ronm 53
3KOHOMUA 1 Tewre 340 200 000 000 e e IR e TeHre 16 722 878 535
aaTobycon
o TPAHCNOPTHbIX ABUATENEW
Y120 3A 100% NPUHAT BEH3MH,

100

100

MO CAXE 100% - AW3ENbHOE TOMJIWBO

B CO  yrapubiiiras

B NOX Oxengsl 23012

B CH  Yrnesopoponst

¥ DeH3anupeH

W caxa
Werounmi: npesentzuna N.UsGynsckoro, BHAWMAS
Ben3nH JmemsHOE Ccyr *~ .. K .7
ABTOM OO ILILHELIT TOILTIBO T
("Enpo-4")

MNoTeHunaneHas ¢3KOHOMNS CPEACTBY, CBNIAHHAR C COKPALLEHNEM KOHLEHTPaLMN
PM10 1 PM2.5 & otofipanHeix ofnactax, 2011 (B mrH..gon. CLUA w % BBM)

b CpeaHeroAoBbie 3aTpaTel
HOHUEHTPauWn TeepabIX (o @Ry % ot BBN (2010r.)
yacTiy (mrm/m3)

1 56,7 0,04%

5 2749 0,18%

10 514,1 0,34%

15 762,4 0,51%
20 1010,5 0,68%

WeTousue BeemupHii Gank (2012 1.)

CokpalLenne YDOBHA KOHUEHTPALAM TEEPABIX YaGTHL XOTS
Gbl Ha 1 mukporpamm Ha kyGuueciil MeTp (Mrmim3)
NPWBEOET K eMerofHoi 3koHomun 8 57 mnk. gonn. CLUA
B cihepe 3ApaBOOXPaHEHHA 3a CUET COKpALLeHHA
NPEHNEBPEMEHHOA CMEPTHOCTH U NOBbILLEHKA
NPOU3BOAMTENBHOCTH TPYAA (MEHbLUEE KONMHECTBO
BONLHUYHBIX)

Puc. 1. Dxonoruyeckue NpeuMyIecTBa IPUPOIHOTO Ta3a
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[Ipocunutano, 4TO MPU OTHECEHHH CYMMAapHBIX pacxonoB no npousBoactBy CIII' Ha 3aBonme u
tpancoptupoBke 10 KpnoA3C na ctoumocts Beitauu CIIIT Ha TOMJIMBHOW KOJIOHKE ce0eCcTOu-
MocTh KIII' cooTBeTCTBYET pacxojiamMm Ha 3JIEKTPOIHEPTHUI0 HACOCa BBICOKOTO JaBlieHus (n03. 3
puc. 2). Ilpu s3Tom coxpansercst 5koHoMu4eckas npusiekareabHocTs CIII' mo cpaBHeHHIO C 13-
toruBoM, a croumocTh KIII™ 6ynet aemesine, uem Ha AI'HKC, rae ncnonbs3yeTcs MOIIHOE KOM-
peccopHoe 000pyI0BaHHE.

: Remate supervison PC

'—-.;I,
TOYO=I OO

1. Kpuo-pesepayap;

2. Hacoc cnr;

3. Hacoc CII" ebicoKOro gasneHus;
4. .Ucnapurens esicokoro paeneHus;
56 Akkymynatopsl KMT;

6. Aucnercep KMT;

7. Aucnexcep CMT;

8. Bnok ynpaeneHua.

TEXHOJIOMMYECKAA CXEMA KpnoA3C LNG -
ucknvaeT nocrtasky obopyaosaHusa n.3,4,5,6

Puc. 2. Texnonorus L-CNG (nByxTormBHas KpnoA3C)

JlaHHYI0 TEXHOJIOTHIO TUIAaHUPYETCSl IPUMEHUTH TIpU co3aanuu nHppacTpykTypsl Ha MTM E—K.

OcHoBanus passutus pbinka 'MT B PK

C y4eToM BBIIIENEPEUNCICHHBIX TPEUMYILECTB IIPUPOIHOIO I'a3a Kak ra30MOTOPHOTO TOILIMBA JUIs pas-
ButHs peiHka ['MT B PK craHOBATCS pyKOBOIAIIMMHU JOKYMEHTBI CTPAHOBOIO M MEKIYHAPOIHOTO
YPOBHS1, IIEPEUNCIICHHBIE HIKE. B KaKIOM M3 HUX IPELyCMOTPEHBI HHAUKATOPHI U PEKOMEHIALINH 10
IIEpeBOLy TPAaHCIIOPTHOT'O CEKTOPA Ha MCIIOJIb30BaHUE IPUPOAHOTO I'a3a B KAYECTBE MOTOPHOTO TOILINBA.

3eJIeHbIM IBETOM BBIACIICHBI TC NOKYMCEHTBI, KOTOPBIC OTPaXXAaOT MOJIOKHUTCIBHBIC SKOJIOTMYCCKUE
CBOMCTBaA MMpUPOAHOTIO I'a3a KaK MOTOPHOI'O TOILJIMBA.

KpacHbIM 11BETOM BBIZIEJIEH OCHOBHOW TOKYMEHT «ILlmaH MeponpuaTil o paciimpeHnIo UCI0Ib30-
BAaHUS IPUPOIHOTO Ta3a B KauecTBe MOTOpHOTro TomiuBa Ha 2019-2022 roasl», yrBepxaeHHbii [1o-
cranoBieHueM IIpasutensctBa PK Ne 797 o1 29.11.2018 (0anee — I1namn), 1o KOTOpOMY B HACTOSIIIIEE
Bpems uzet passutue peiaka KIIIM u CIIT" B PK.

HeobOxomumo otmetuts, uto B okTs10pe 2017 rona moamucan Memopanaym mexay [TAO «"azmpomy,
Kuraiickoit Harmonansnoit Hedrerazosoit Koprioparueit (CNPC) u AO «HK «KaszMym#aiil ‘a3, mo xo-
TOpOMY B paMKax TpexcTopoHHHX CoBmecTHOM u CrenuanbHOM pabOYHMX TPYMI aKTUBHO BEAETCS
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paboTa 1o MPOEKTaM pa3BHUTHS MPOU3BOJCTBEHHO-COBITOBOM HH(pacTpykTypsl Ha MTM E-K, B TOM
YHCIIe: UCCIIEIOBaHKE IPOTHO3a MHTEHCUBHOCTH JIBU)KEHHS TA30MOTOPHOM TEXHUKH, H3YUSHUE COOTBET-
CTBYIOLIMX TEXHOJIOTUI M pacyeT MOIIHOCTH ITPOU3BOJICTBEHHO-COBITOBON MH(PACTPYKTYPBI, HEOOXO-
JIMBI 00heM HHBECTUIUI B CTPOUTEIBCTBO 3TUX OOBEKTOB U pa3padoTKy w/wmu yaudukarwo HT/I.

QO «KoHuenuws passutus rasosoro cektopa PK ao 2030 rona»;
Q «Mnax meponpuaTuil no peanuaauyuu MocyaapcrseHHoi NnporpaMmmbl MHDPACTpyKTypHoro passuTus "Hypnbl xon" Ha 2015-2019 roabi».

0 «MnaH meponpusTyil No peanu3auuu KoHuenuun no nepexoay PK k «3eneHon akoHomuke» Ha 2013-2020 roabl»;

Q «Mporpamma «3eneHbix» MHBECTULMIA: NOAAEPKKA SKONOMMUYECKM YNCTOrO ropoackoro obLiecTeeHHoro TpaHenopTa B Kasaxctarne". OOCP;

Q «CtumynuposaHue Cnonb30BaHUA NPUPOAHOrO ra3a B TPAHCMOPTHOM cekTope: koHuenuus: NAMA Lns HU3KOYrnepoaHOro pas3suTUs
Kazaxcrana», 3apernctpupoBana B Cekperapuare Pamo4HON KOHBEHUMW N0 uaMeHernto knumata OOH B kayecTse HauMoHanbHon
nporpamme! PK;

U O63op nonutuku paseutua cektopa obluecteerHoro Tpaxcnopta B PK. Mpoekt NMPOOH-M3® «YCTORUMBLIA TPAHCMOPT I ANMaTtbl»

U Crparerusa HuskoyrnepoaHoro pa3sutua PK go 2050 roga. OHYB

Q MNpoekt EBponeiickoin akoHoMuyeckon kommuceun OOH «YnyyweHue Bo3amoxHocTen ctpad-4neHos ESK OOH no gekapborusauyum
TPAHCMNOPTHOrO CEKTOPa 3a CYET YBENUYEHUSA UCNONBL30BaHNA NPUPOAHOTO ra3a B Ka4ecTBe MOTOPHOTO TONNUBAY.

Q «Mnaxn meponpuATHA NO paclUMPEHWIO UCNONb30BaHWUA NPUPOAHOrO rasa B Ka4ecTBe MOTOPHOro Tonnuea Ha 2019-2022 roabi»,
yTeepxaeH Mocranoenexnuem Mpasutensctea PK Ne797 or 29.11.2018r.

O «KomnnekcHas nporpammMa (QopoxHas KapTa) nd pa3sututo asTobycHbIX NnepeBo3ok Ha 2018-2020 roabl» (3amelueHa) Ha
«locyAapCTBeHHYO NporpaMmy pasBUTWS TypUcTCckoin oTpacnu Pecnybnuku KaszaxcraH Ha 2019-2025 rogei»;

QO «Komnnekc Mep nNo pasBuUTUIO U CTUMYNUPOBAKWIO MCMONb30BaHUSI NPUPOAHOTO ra3a B KA4YECTBE MOTOPHOrO TOMNMBA AN TPAHCMOPTHBLIX
CcpeacTs rocyaapcre-yvactHukoB CHI™ Ha nepuog ao 2025 roga».

Q «MnaH meponpuaTWin NO peanu3aumm nepsoro arana (2021-2025 roael) CTpaTterun akoHomuyeckoro passutna CHIM Ha nepuoa fo 2030
rogay;

QO Crparernyeckunin nnaH MuHUCTEpCTBa MHAYCTPUM U UHGPPaACTPYKTYpHOro passutua PK Ha 2017-2021 roabl.

a MemopaH,qu 0 B3auMONOHUMaHWK NO COTPyAHUYECTBY B obnactun passutua npOMBBOACTBeHHO—CﬁHTOBOﬁ VIH(bpaCprKTypbl npwpoaHoro
rasa pKayectse MOTOPHOrO TONMMBA HA MEXAYHAaPOAHOM TPAHCNOPTHOM MapLupyTe Espona-Kutai, nognucanHsin mexay MAO asnpom,
CNPC, AO HK KazMyHatiira3 5 oktsbpsa 2017r.

Crparerns passutus cetu ATHKC/KPUO A3C u npoussoacrsa CIII'

OpranuzannoHHasi CTpyKTypa cTpareruu pa3sutus poiHka I'MT ¢ pacnipenenenuem poneil, oTBeT-
CTBEHHOCTH W B3aMMOJICHCTBHS ToCylapcTBEHHBIX opraHoB, MMO, kBa3uroccekropa u OusHeca
TpeJicTaBIeHa Ha puc. 3.

nPOlgglggggstHO- NOTPEBUTENLCKAS CEPBUCHAS
\ NaE A CTET PR WNHOPACTPYKTYPA MHOPACTPYKTYPA ,
Y
a 0lO FA3OMOTOPHAS T
ACCOUMALUA 0l0N FAK
KA3AXCTAHA
¢ Cnnxpf)uusamu unu?on'kn!u
MexoTpacnesas pabodas rpynna, L
OTBETCTBEHHas 3a ucnonHexue MNnaHa " o
M3, MUMP, MAITIP, M, MT, MH3, MO, MUO | )| cseresematesracrore s
— puiika FMT
MNPK 797 )
85en. NPOU3BOACTBEHHO- WccneoBaHuA IKONOMHECKHX W
COLITOBOM MHPACTPYKTYPEI I} e
12 ThIC. eq. aBTOBYCOB U TonnuBa ann akonomikH PK
Cnew TeXHUKH )

lIl. Knacrep
Crpoutenscrso MT3 CINI™ 8 r Anmatel, Kbissinopaa,
Axtobe ana nocrasku Ha KpuoA3C , obecnevenms

1. Knactep
CrpowTenscrao ATHKC ans noxansHoro ropoackoro Il. Knactep
aBToby Crpoutenbcteo KpuoA3C/ATHKC ans marucTpansHoro

5 ar o Wm:'m“um’"m“ nokomoTueos AO «HK «Kazaxcrax Temup Xonbi» u
(flopoxHan kapTa) NO Pa3BUTHIO ABTOBYCHbIX notpeBnsiowero CINI". OESoR o8 SNt

nepeso3ok Ha 2018 - 2020 roabi»

Puc. 3. Ctpykrypa opraHu3auoHHO# cTpaTteruu peiaka IMT

[TnanOM TIPEAYCMOTPEHO CTPOUTENHCTBO 85 O0OBEKTOB MPOU3BOICTBEHHO-COBITOBOM MH(PPACTPYK-
Typbl, TOC3aKa3 OTEYECTBEHHOMY aBTONPOMY Ha MPOM3BOJACTBO M TMOCTABKY aBTOMNEPEBO3YMKAM
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12 ThIC. €MUHUI aBTOOYCOB C TAa30BBIMH JIBUTATEIISIMH M CIICIITEXHUKH, a TAK)KE CO3JAHHUE TOCYIap-
CTBOM COOTBETCTBYIOIIMX OJIATONPUATHBIX YCJIOBHH [JIsl MpeAcTaBUTENe Ou3Heca, HEmocpe-
CTBEHHO MHBECTUPYIOLIUX (PHAHCOBBIE CPENICTBA!

- B CTPOUTCIILCTBO HDOI/ISBOI[CTBGHHO-C6BITOBOI\/'I I/IHd)DaCTDVKTVDBI, KOTOpaA ABJIACTCA 30HOM KOM-
NETCHINHU U OTBETCTBECHHOCTH ra3oBou 0oTpaciin;

- B pa3Butue [lorpedburensckoi HHGPACTPYKTYPhI, K KOTOPOM OTHOCSITCS TPAHCTIOPT U OOBEKTHI MAJIOH
SHEPreTHKH, OTYETO 3Ta 30Ha KOMIETEHIIMH U OTBETCTBEHHOCTH TpaHCOpTHOU oTpaciu u MUO;

- B ¢popmupoBanne CepBUCHON HHDPACTPYKTYPBI, POJIb KOTOPOU HE OTPAHUIUBAETCS TOIBKO YCIIyTaMHu
CepBHCa, HO B 3HAYUTEIBHOW CTENICHHU CBsI3aHa ¢ oOecrieueHreM 0e30MacHoi AKCILTyaTallul TPaHCTIOPT-
HBIX CpeAcTB, moTpedstommx [ MT, naHHbBIN CEKTOP OTYACTH OTHOCHUTCS K TPAHCIIOPTHOM OTPACIIH.

Heo6xon1umMo OTMETHUTh, YTO OTBETCTBEHHBIM 3a UCIIOJIHEHHE MeponpusaTuil [Inana sBisercs Mex-
oTpacieBas pabouas rpymnmna, yrsepkJaeHsas npukazom M2 PK (MPT).

B ee cocTaB BXOJAT YIOJTHOMOYEHHbBIE U MECTHBIE HCTIOJIHUTENIbHbBIE OpPraHbl, (PUHAHCOBBIE MHCTUTYTHI
U 3aMHTEPECOBAHHBIEC OpPraHN3alMH, I7ie nHTepechl yuacTHUKOB peiHKa ' MT npencrasisier OIOJI 'AK.

[To pekomennanuu M3 PK B HacTosiee BpeMs aktuBusupyercs posib OKOJI I'AK, nepen kotopoit
IIOCTAaBJIEHBl 3aJa4d 10 KOOPAMHALIMM B3aUMOJEHUCTBUS BceX ydacTHUKOB peiHKa ['MT B PK.
B nacrosmee Bpems I'AK HanpaBieHbl peasioskeHus B KaHLesiputo npembep-munuctpa PK (KIIM)
110 pa3pabOTKe U BHEAPEHUIO MEP TOCTIOAICPXKKU U ipedepeHnnu i yaacTHUKOB pbiHka [ MT B PK,
Ha KOTOpbIE MOJIyYeHbl COOTBETCTBYIOIME NOpyueHusi. Ha ocHOBaHMM MOpYYEHUHN aKTyalu3upyeTcs
coctaB MPI', hopmupyetcs JlopoxkHast kKapTa ¢ MEpONPUATHSIMH MO0 CHHXPOHU3AINH 1 0€30IacCHOMY
pazButHio peiHka [ MT, B KOTOpbIe BKIIIOUEHBI HEOOXOIMMBbIE HAYUHO-TEXHUYECKHUE U IKOHOMUYECKHE
UCCIIeIOBaHUsI, TO3BOJISIONINE ONpeaenuTh AP dexTsl 11 skoHoMuku PK ot passurust peinka TMT ¢
LEeNTbI0 0OOCHOBAHHUS YIIOJTHOMOYEHHBIM OpraHaM MPUHSTHS TOJIOKUTEIbHBIX PEIICHUH B TIPEIOCTaB-
JIEHUU HEOOXOAMMBIX, B TOM YHCIIe (PMHAHCOBBIX, CTUMYJIOB B paMKax Mep rocmoaepxku. Konuen-
uueit, pazpadorannoit KTT'O u 'AK, pa3sutue peinka ' MT npenycmarpuBaeT CHHXpOHU3ALIMIO Ta30-
BOM M TPAHCIIOPTHOM OTpaciieil S)KOHOMUK [9] 1 pa3ienieHo Ha TpH KilacTepa.

[To mepBomy KJacTepy, B CHIy €ro COIMAIIbHOM HalpaBiI€HHOCTH, MPETyCMOTPEHA CHHXPOHHU3ALIUS
[Tnana ¢ «kKoMImiekcHOM mporpaMMmoii (/Jopooichas kapma) 1O pa3BUTHIO aBTOOYCHBIX IepeBo30k Ha 2018-
2020 roae», rae BPK Jlusunr obecrieunBaeT (puHaHCUpOBAHNE MOJICPHU3ALIMN YCTAPEBIINX M U3HOLICH-
HBIX aBTOOYyCcOB. ['pauk ctpourensctBa AIHKC cuHxpoHM3upoBaH ¢ rpadukoM MpoW3BOACTBA U TIO-
CTaBKH OTE€YECTBEHHBIM aBTOIPOMOM aBT00YcOB Ha razoBoM tormee — AI'HKC crpourcst asst skopHOro
MOTPeOHTEIIST aBTOOYCHOTO MapKa, KOTOPBIN 00ECTIeYNBAET OKYTAeMOCTh MHBECTUIIMIA B CTPOUTEITHCTBO.

JloposkHasi KapTa MOJICPHU3AINH aBTOOYCHBIX TTAPKOB B CBSI3U C 3aBEPIIICHUEM KaJICHJAPHBIX CPOKOB
JeHCcTBUS 3aMernieHa Ha «[ ocyIapCTBEHHYIO TPOTpaMMy Pa3BHTHs TYPHCTCKOM oTpaciu Pecmy6-
mukn Kazaxcran Ha 2019-2025 roasm», rae Takke IperycMOTPeHbl (PMHAHCOBBIE CPEICTBA TSI MO-
JIEpPHU3AIMH aBTOOYCHBIX MApKOB.

B nenom naHHas cMHXpOHHU3ALUS CIOCOOCTBYET OKYNA€MOCTH MHBECTULIUI U MPUBJICUEHUIO HHBE-
cTOpoB, B ToM uncie npeacrasureneii MCbh. CtpourensctBo AI'HKC B HacTos1ee Bpemst B peruo-
Hax BEeAyT YaCTHBIE KOMIAHWH, IPUBJICYEHHBIC HA YCIOBUAX MpenocTaBieHus ¢panmussl or TOO
«Ka3Tpancl'a3Ouumaepi», B Tom uucie: TOO «Akzhayik CNG», TOO «Metan Gas», TOO
«SKYMAX TRADE», TOO «AT'HKC Kazaxctan», TOO «AvtoGasServiceCompany».

JI1s1 pasBUTHS BTOPOTO U TPETHETO KJIACTEPOB CYIIECTBYIOT HEONPEAEICHHOCTH 110 CUHXPOHU3AIUN
Pa3BUTHSI TPOU3BOICTBEHHO-COBITOBON M MOTPEOUTENBCKOM nHppacTpykTypsl Ha MTM E—K.
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OcHOBHBIE 32/1a4U MO CTPOMTEJbCTBY MPOM3BOACTBEHHO-COBITOBON HH(PACTPYKTYPbl HaA
MTM E-K u puckn

B nannowm pasznene Ha puc. 4 npeAcTaBiIeH aHaJIN3 OCHOBHBIX 33J1a4 M PUCKOB IIPU peallu3aluu Ipo-
€KTOB CTPOUTENIbCTBA MPOU3BOICTBEHHO-COBITOBOM nHppacTpykTypsl Ha MTM E—K, pa3nenenHbix
Ha YEThIPEe OCHOBHBIX OJIOKA.

Baok luciaokanus — o pe3yiabraTaM MeKIyHapOoJHOTO aBTONpoOera, MPoBeICHHOTO B paMkax Memo-
parayma mexay [TAO «asmpom», CNPC u AO HK «Ka3zMymnaiil'a3» B cdepe pazsutus peiaka [ MT
Ha MTM «EBpona—KuTraii» npuHsTO pemeHue o 1ejiecoo0pa3HOCTH Pa3MEISHHUS Ta30BbIX 3aIPAaBOK 110
eBporneiickum crangapram: KpnoA3C c marom 400 km, AITHKC ¢ marom 200 kM Ha puc. 5.

B nanHOM HampaBJeHHMH MEXIy HallMOHAJbHBIM OIepaTopoM B cepe rasa u razocHadxenus AO
«KaszTpancl'az» u AO «HK «Ka3zABTtoXXom», HallmoHaNbHBIM OIIEPaTopoM B cdepe dKCIUTyaTaluu
aBTOJIOPOT, 3aKiII04eH MeMopaHAyM, B paMKax KOTOPOIro BeayTcs pabOThl 110 OTBOAY 3€MEJIbHBIX
yuacTkoB Ha MTM E—K u npyrux aBromaructpaisax. Takxke npeaycMaTpuBaeTcs HHTErpanus ra3o-
3arpaBOYHON UHAPACTPYKTYphl B 00BEKTHI IPUAOPOKHOTO cepBHca. B 3Toil cBs3M mpu coneiicTBUU
AO «HK «Ka3zABToXKom» BeayTCsi COOTBETCTBYIOIINE IEPErOBOPHI C BIAACIbLAMH 00BEKTOB MPH-
nopoxxkaoro cepsuca (OIIC) (I'azsuepmxu u Kommac). Heobxogumo otmeTutsh, uto AO «HK
«Ka3zAtoXXom» pazpaboTail oueHb BaXHYIO IPOrpaMMy IO Pa3BUTHIO 0OBEKTOB MPUIOPOKHOM HH-
(bpacTpyKTyphl, i€ U HHBECTOPOB MPELyCMOTPEHBI CEPhE3HbIE MEPBI TOCTIOIEPIKKH.

Baok TexnoJsiorus npegycMaTpuBaeT BbIOOp TEXHOJIOIMHU IPOU3BOJICTBA TPAHCIIOPTUPOBKH U peasn3a-
1 CIII, kputepussMu BbIOOpa SBIISIOTCS 00bEM KalUTaIbHBIX BIOXKEHUH U c€0€CTOMMOCTh MPOU3BOI-
crBa CIII" mpu cooTBETCTBYIOIIEH MOIIHOCTH, KOTOpAsi 3aBUCUT OT HHTEHCUBHOCTH JIBUKEHUS Ta30MO-
topHbIx aBTromoomiert ('MA). Konnermmeit KTT'O npemxycmotpeno crpoutensetBo 3 MT3 B ropogax
Anmartsl, Kebutopia n AktoGe ¢ yuetoM sddextrBHoro paauyca tpancnoptupoBk CIIT 500 km. Jls
tpancnoptupoBku CIII" npenycmarpuBaercs npu kaxaom MT3 chopmuposars mapk KpuolIAI'308, o
YKPYIHEHHBIM pacdyeTaMm ero 4yuciaeHHocTh A ooecniedenuss MTM E-K cocrasut 25-30 en.

" TPETb KOH®EPEHLMA NO OPTAHU3ALIA
MEXAYHAPOAHOIO ABTOMPOBErA
«EBPOMMA-KUTAU»

CaHkr-flerepbypr

rpaguk asTonpo6era XyayH - Cankr-lMetep6ypr J4

018/

E i
G CNPC () s Coppamu

Puc. 5. MapuipyT MeXIyHapOIHOTO aBTOIPOOera ra30MOTOPHOMN TEXHUKH
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Jna peanuzauuu CIII' u KIII' mnanupyercs noctpouts 8 KpuoA3C mno texHonoruun L-CNG u
9 ATHKC ¢ Bo3mokHOCTBIO 0TOOpa ra3a ¢ MI', a Taxke 4 3ampaBOYHBIX TEPMHUHAJIA JUTSI IOKOMOTH-
BoB AO HK KTXK.

ITo 610Ky PBIHOK ¢OBITAa HAMU MPETyCMOTPEHO 3 KIIFOUEBBIX HAMPABIICHHS], YTO TUBEPCUDHUIIPYET
pucKH, obecrieunBarommx koMmepueckyro peanuzauuto CIII u adpdexruBnyro 3arpysky MT3, npu
3TOM HE UCKJII0YaeTcs BO3MOXXHOCTh noctaBku CIII™ Ha 3kciopT.

1. Hanpasiaenue CIII'-n1okomoTuBsl. CoBmectHO ¢ AO HK «Kazaxcran Temup XKomb»y peanusy-
€TCsl MPOEKT M0 MEePEeBOy JJOKOMOTHUBOB Ha ra30AM3eNIbHBIN pexuM padotel. Paboueil rpynmnoi, B
coctaB kotopoit Bxoaut HUILL KTII, B pamkax [ImioTHOTrO mpoekTa MpeaycMOTpeHO 0OOCHOBAaHHE
COOTBETCTBYIOLIEH 3(PHEKTUBHOCTH, MO pe3yibTaraM [IMI0THOrO mpoekTa OmpeAesuTcs roJ0BOH
o0wvem notpednennst CIIT.

2. HanpaBiienne MaJjiasi JHepreTMKa — IpexycMaTpuBaeTcsl ra3udukaiys HaceleHUs Mocpes-
CTBOM BUPTYaJIBbHOT'O TPYOOIIPOBO/IA, a TAKXkKe KOTeNbHBIX, 00beKTOB AIIK (3epHOCYIIMIKM) U TeHe-
panus JIEeKTpOo3HEeprun. B 1aHHOM HampaBiIeHUM NPEIIoIaraeTcs UCIoIb30BaTh KOHIEMIIINIO KOM-
nauun “Global gas group” B r. Hyp-Cyntas.

3. OcnoBHoe HanpaBJieHue — peagu3anusi CIIT' nas aBrorpancnopra Ha MTM E-K, rie sxop-
HBIM [TOTpeOUTENIeM IpeayCMaTpUBAETCs TPAH3UTHBINA IPy30BOM aBTOTPAHCIOPT 110 COOTBETCTBYIO-
M HanpasiieHusM. Kpome toro, B paMkax «IlimaHa meponpusTuii o peaaus3anuy epBoro 3ramna
Crpareruu skonomuueckoro pazsurust CHI™ na nepuon 10 2030 roga» y30€KCKoil CTOpOHON MHUIIU-
HPOBaHbI MapmpyThl aBTOOyCHBIX nepeBo3ok mo MTM E—K. PykoomctBy KTI'O mpu BcTpeue ¢
BUIIE-MUHUCTPOM TpaHCIOpTa B I'. TalkeHT ObIJI0 03BY4€HO, UTO ra3o3anpaBoyHas HHPPaCTPyKTypa
B PK Oyzner nonosHuTeNnbHO 3arpykKeHa aBTOTPAHCIOPTOM Y30E€KCKUX aBTOINEepeBO34MKOB. Kpome
Toro, Ha 3acefanuu Kazaxcrancko-Tarapctanckoit Paboueii rpyIibsl 1o TOProBo-3KOHOMUYECKOMY
corpyaHudecTBy KazaxcraHckasi CTOpOHa OTMETHIIA CBOXO TOTOBHOCTD MOJIOKUTENBHO PACCMOTPETh
BONPOC OTKPBITUS aBTOOYCHBIX peiicoB mo Mmapmpytam «Kazanp—IllsimkenT», «Kazanp—AkTay» u
B0300HOBJIEHUs MapiIpyTa «KazaHb—Y panabCck.

Kpome Ttoro, Coro3 MexayHapoJHBIX aBTOMOOWJIBHBIX IepeBo3unkoB PecmyOnuku Kaszaxcran
(Ka3ATO) B obpamieHnn B KaHIEISPUIO TPEMbEP-MUHHUCTPA 3as8BUJI O TOTOBHOCTH K TEPEXOy Ha
CIII' npu HanM4YuU Ta303aMpaBOYHON MHPPACTPYKTYPbl U O HEOOXOJUMOCTH COOTBETCTBYIOIIMX
HAayYHO-TEXHHYECKUX M IKOHOMUYECKHX uccienoBanuii [10].

C y4eToMm BBIIIECKA3aHHOTO 110 JAHHOMY OJIOKY HEOOXOAMMO PELIUTh CIEAYIOIIUE 3adauu:
1. UccnegoBanre MHTEHCUBHOCTH JBUXKEHUSI TPAH3UTHOTO aBToTpaHcnopta Ha MTM E—K.
2. OnpeneneHue 10au aBTOTpancnopta, norpedistomero CITT/KIIT.

3. Opranuszanus GuHAHCUPOBAHUS UCCIICTOBAHUM.

OT nosy4eHHbIX Pe3yIbTaTOB 3aBUCUT BO3MOYKHOCTh JAJIbHEHINIEro NPUBIICUEHUST (PUHAHCUPOBAHUS
Ha TPOEKTHI CTPOUTENHCTBA MPOU3BOICTBEHHO-COBITOBOM HH(ppacTpykTypsl Ha MTM E-K.

[To 6;0xy HITA — B paMKkax AesiTeIbHOCTH TPEXCTOPOHHUX PAOOUYUX TPYII MPEAYCMOTPEHBI pazpa-
00TKa HEKOTOPBIX HOPMAaTHBHO-TIPABOBBIX aKTOB M YHH(UKALIKMS HOPMATUBHO-TEXHUYECKHUX JIOKY-
MEHTOB, HalpaBJIECHHBIX HAa PEIICHUE 3a/1a4d CO3JaHMsI OJArONMPHUITHBIX YCIOBUH JUIS TPAH3UTHBIX
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ABTOIICPCBO3UYNKOB, CTUMYJIOB POCTa OTCUCCTBCHHBLIM IMMPOU3BOJUTCIISAM TCXHUKH Ha CIII" u oreue-
CTBEHHBIM aBTOIIEPEBO3UYHUKAM, KOTOPHIE XKearoT nepeiTu Ha ucnoias3oanue CIIT/KIIT, myrem BHe-
CEHUsl U3MEHECHHMU U KOPPEKTUPOBOK B CYIIECTBYIOLIUE JOKYMEHTBI, PETyJIHMPYIOLIUE IBUKCHUE
MEXIYHapOIHBIX aBTONEPEBO3UYNKOB.

Kpowme Toro, o;iHOI 13 OCHOBHBIX 33]1a4 SIBJIsIETCS pa3paboTKa HOPMATUBHO-TIPABOBBIX aKTOB IO pa3-
pEUIeHUIO (JI0MYCKY) HHOCTPAHHBIM TPAHCIIOPTHBIM CPEJICTBAM 3aMPaBIIATHCS HA a30BBIX 3alPaBKaxX
Ha Teppuropun PK, a oTedecTBEHHBIM MEXIyHAapOJHBIM IEPEBO3UYMKAM — HAa TEPPUTOPUSIX HHO-
CTPaHHBIX TOCYIAPCTB, HEOOXOIUMBIX ISl IIOATBEPKACHHUS O€30TTACHOTO COCTOSIHHSI SKCILTyaTUpye-
MOT0 Ha TpaHCIOPTe ra300aIoOHHOr0 000PYAOBaHUS.

Bce BbIlIeyKa3aHHBIE 3a/1a4M JOJDKHBI PELIAThCs, IPUHUMAs BO BHUMAHUE: PUCKHU Pa3BUTHUS aJIbTEP-
HAaTUBHBIX MyTel B 00xoa Tepputopun Kazaxcrana; pucku notepu J0X00B OTEUECTBEHHBIMHU IIEpe-
BO3YHMKaMHU.

Ha npencraBiieHHOM MpoekTe KapThl TUCIOKALUKA MPOEKTUPYEMBIX U CYHIECTBYIOIIUX OOBEKTOB
I[ICHU va MTM E-K (puc. 6) BuaHO, 4To razudukanus TpaHCIOPTHOTO ceKkTopa 3xoHoMuKH PK Ha
IIepBOM JTare npeaycMaTpuBaercs B razupunupoBannbix peruonax PK. Ha cnegyromux stanax ra-
3uukanuu aBTOAOPOr HHPPACTPYKTypa OyIeT paciiupsThCs U MO APYTUM HAIIPABICHUSM, yKa3aH-
HBIM Ha JAHHOW KapTe C y4eTOM BO3MOXHOCTEH YK€ CyIIECTBYIOMIETO/IECHCTBYIOMIETO «BUPTYalhb-
HOTI'O Ia30IpOBOJA.

Takke npegycMoTpeHa AUCIOKAIUs MaJOTOHHAXHBIX 3aBOA0B 1o npou3BoactBy CIII' u 3anpaBou-
HBIX TEPMUHAJIOB I JokoMoTHBHOTO X03stiicTBa AO HK KTXK. 31ech onpeenensl 0CHOBHBIE pac-
ctostausg ot MT3 mo mect peanuzanuu CIII, 4TO MO3BOIUT paccuuTaTh c€0ECTOMMOCTh TPAHCIIOP-
THPOBKH.

AHa/Iu3 J1OKYMEHTOB, peryJupyromux Tpan3utHsie noroku Ha MTM E-K u mexanusm ¢op-
MHMPOBaHHS MOTOKOB ra30MOTOpHOI1 TexHuku Ha MTM E-K.

W3 npeapiryminx pa3aenoB caeayeT, 4To sl CTPOUTENIbCTBA Ia303apaBOuYHON HHGPACTPYKTYPHI IO
teppuropun Kazaxcrana He06X01UM MOTOK F'a30MOTOPHON TEXHUKH, T.€. HyKEH SKOPHBIA OTpeOH-
tenb CIIT'. B cuny orcyrerBust aBromobmneit, norpedistomux CIIIN y oTeuecTBEHHBIX aBTONEPEBO3-
YUKOB M NEpeBO3YMKOB PD, UM MOKET CTaTh Ha HAYaJIbHOM JTall€é MapK MAaruCTpajbHBIX TAradeu
KHP, uncnennocts koroporo HacuuthiBaet nopsiaka 330 teic. ex. [11].

st peanu3anyy NOTEHIUANA IKOPHOTO TOTPEOUTENSI HEOOXOAUMO, UTOOBI OTKPBUTHCH TPAHUIIBI JIJIS
€ro TPaH3UTHOTO JIBIKEHUS uepe3 Tepputoputo Kazaxcrana.

Ha puc. 7 mpencraBieHbl HEKOTOPBIE NEUCTBYIOIIME MEXIAYHapOJHBbIE JTOKYMEHTH M HOpMa-
TUBHO-TIPABOBBIE aKTHI, PETYJIUPYIOMINE TPAH3UTHBIE T'PY30MOTOKH, M KOHIEMIIUS MEXaHH3Ma
dhopMupoBaHus ra30MOTOpHOTO TTOoTOKa TeXHUKKM HAa MTM E—K. B Hacrtosmiee BpeMst cyiecTByeT
TOJBKO MApUTETHBIM OOMEH KBOTaMU Ha MPUTPAHUYHOE JIBMIKEHHE aBTOTPAHCIOPTa B paMKax
JIBYCTOPOHHUX MEKIocyaapCcTBeHHbIX n0roBopoB. Cornamenuem [HIOC onpeneneHsl MexayHa-
pOJHBIE aBTOTPAHCIOPTHBIE KOPUIOPHI U CPOKH UX 3aIlyCKa, OJJHAKO OHU HE 3a/1eICTBOBAaHbBI KaK
TpaH3UTHBIE rpy30n0ToKu aBToTpancnopta KHP uepes teppuroputo PK. Ha TamoxeHHBbIX npu-
rPaHUYHBIX Mepexoiax (Kak X0oproc) oCylecTBISIETCS Neperpy3ka KUTaiicKuX TOBapOB Ha aBTO-
TPAHCTIOPT OTEUECTBEHHBIX, POCCUICKUX U APYTUX NMEPEBO3YUKOB, UMetomux paspemenue PK na
MepEeBO3KY I'py3a M0 TEPPUTOPUU CTPAHBI.
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Wumumarisa no

Mporpamsa no POANMIALIM MMNOTHOMD

pasaurie CINIC. Mepw

CTPAROBOMO NPOEKTA
TOCNOAAEPHIM W AexaploHmIaumm
cyBeuamm Tparcnopra
Mapx MarucTpansHeix A MapK ManCTPANsHLX ‘ Mapx MarncTpanbbix A A
rave wa CNI Taraved wa CNr Taravei wa CII wa
330 Thic. e orcyrcTayer. arane GOPMAPOBANHA

Cornawenue Mexay npasurenscraamu
rocyaapcte-unexos LWOC o cospanum
BnaronpuATHbIX YCNOBKIA ANS
MeXAyHapPOAHBIX aBTOMOBUNbHBIX

Nepeso3ok

Mapwxckoe cornawenue, [lopoxHbie
KapThl ONpeaensembIx Ha
HaLMOHaNLHOM YPOBHE BKNAA0B
(OHYB) & cokpaleHme Buibpocos

napHUKOBbIX ra3os ot ATC

TamoxenHas KoHseHUus 0
MEeXAYHapPOAHO! NepeBo3Ke rpy3os C
npumeHerrem krxku MAMN/IRU
(TIR Convention, 1975 ., r. XXexesa)

OIpeweunaeT TPEMTIMS (PY0-RE0CHOPO- Ofopoid LIOG oy Enponeiicxu coi0d - Yrnepoaiwit Hanor Ha
notok no MTM EK. Tpasawr oTcyTeTayer mMexay GecnpenaTcTeenbiit npoeay
i 8vean 8 EC, npoextul pexapbonnsaumm
KHP 1t PK. TapuTeTHIE KBOTH K8 NPWDAHINHOE BETOTPAHCNOPTHBIX CPE/CTS CTOPOH NO caoei o o4 ar
pa

Teppuropua. MUWP PK

1. Monaraem, 4to ctpakbl EC orpasuyat Bbean asrorpaxcnopra Ha [T, cnegosarensHo Tpanaut no MTM EK Heobxoaumo dopmupoearth 13 razoMoTopHOro
asToTpaxcnopta, notpebnsiouiero CII
2. MNpuHnMasn BO BHUMaHHE, BOIMOXHBIHA NpropuTeT TamoxeHHo! koeeHuywu nepea Cornawenuem LWOC, nonaraem, 4TO TpaH3MTHLIA NOToK asTotpaxcnopta KHP
yepes repputopuio PK Dyaer peanuaosaH B nepenekTuae;
3. Mp1HuMan BO BHUMAHME, PUCKY NOTEPM A0XOA0B ANR OTE4YECTBEHHbIX ABTONEPEeBO3HMKOB OT PaspelleHis Ha OcyLecTeneHue kaboTaxHbIx nepesoaok (Xoproc-
YKaitcaH) MHOCTpaHHbIM aBTONEpeBo3yMKaM paspabatbiBaeM Mepbl N0 MUHUMU3ALIMM AaHHBIX PUCKOB:
3.1. OpraHu3ayua TPaHCHALMOHANLHOI ABTOTPAHCNOPTHOM KOMNAaHW C y4acTuem astonepesoaynkos KHP, PK, P® ¢ napkom UCKNIOYUTENLHO razoMOTOPHBIX
asromobunei Ha CMIVKNI (KasATO) —Goxodb! ka3axcmaHCKol CMOPOHsI MOXHO HANPasUMe Ha NPoU3soaAcMeo U npuobpemeHue 2a3oMomopHslx mazasel,
3.2. orpaHn4mMBaeM TPaH3UTHLIA NOTOK aeToTpacnopra U3 KHP, chopMupys AaHHIA noTok U3 rasomoTopHbix CII™ agTomobuneit 8 cooTBeTCTBMM C
orpaHuuermnamu EC 8 nyHkre1
3.2.1. obecneunsaem o6nvemb! norpebnenun CIIM u okynaemMocTs MHBECTULWA B CTPOUTENLCTBO.
3.2.2. co3paem NpeanocLIKM M MMNYNLC OTEYECTBEHHLIM ABTONEPEBO3YMKAM M aBTONPOU3BOAUTENSM K nepexoay Ha CI.

MexaHuam

dopmupoBaHus
ra3soMoOTOPHOrO NOTOoKa

Puc. 7. Mexauu3m (GpopMHpPOBaHUS TPAH3UTHOTO MTOTOKA Ia30MOTOPHO# Texuuku Ha CIIT

[Ipy 5TOM Ha HampaBieHHBIH 3ampoc B JlemapTamMeHT pa3BUTHS TPaH3UTA M TPAHCIOPTHOM JIOTH-
ctuku MUUP PK Obu1 monydeH oTBET O TOM, YTO B paMKax JedcTBUs TaMO>KeHHOI KOHBEHILIUU
ctpanbl HIOC obecnieuat 6ecnpenssTCTBEHHBIN MTPOE3]T aBTOTPAHCIIOPTHBIX CPEJICTB CTOPOH 1O CBOEH
TEPPUTOPHH.

Heo0xoauMo yuecTs, 4TO MOJUTHKA cTpaH EBponelckoro cors3a npeaycMaTpuBaeT yKeCcTOUueHHE
TpeOOBaHUH K MCTIOIB30BAHUIO IU3TOIUIMBA HAa TPAHCIIOPTE BIUIOTH 10 OTPAaHUUYEHHS HA UX BHE3]] Ha
tepputoputo EC, B cBsizu ¢ npunatueM o0s3arenscTB o [lapmwkckomy cornmamenuto 2015 rona.

Peanu3zanus BeilIeyKa3aHHOW KOHIIETIIIMHM «MEXaHU3Ma (POpMUPOBAHUS Ta30MOTOPHOTO TTIOTOKAY
JOJDKHA oOecrieuynBaTh MUHUMaNbHbIe 00beMbl noTpebsenus CIIIT qis okynmaeMocTH MHBECTH-
U B CTPOUTENBCTBO T'a30BbIX 3aMPAaBOK, HO HEOOXOIUMO MPOBECTH AHAIUTHYECKUE UCCIIEIOB a-
Hust HITA, pemuth onpejaeneHHble 3aJjaud 1O MOJATOTOBKE PEKOMEHAAIM M0 BHECEHUIO B HHUX
COOTBETCTBYIOIIUX U3MEHEHUN M 000CHOBAaTh WX dP(HEKTUBHOCTH MATEMAaTUUYECKUMHU METOJAMH
pacuera (puc. 8).

Oco0eHHOCTH TPAaH3UTHOTO MOTOKA U3 ConpeneNbHbIX KazaxcTaHny cTpaH mpeanosaararoT OJJHO3HaY-
HOE yJacTue B JaHHBIX uccinenoBanusax orpacieBbix HUM KHP u PO u/unu KOHCANTUHTOBBIX KOM-
MaHUH, IMEIOIIUX OIBIT ¥ MEXKIYHApPOIHBIM aBTOPUTET B JAHHOW 00JacTH. DTO HEOOXOAMMO IS
COTJIACOBAHUS U MOATBEPKICHUS TOTOKOB Fa30MOTOPHOM TEXHHUKHU, 00€CTIeueHUsI OOBEKTUBHOCTH U
BBICOKOTO KaueCTBa MCCIEAOBAHUMN I MEXIYHAPOIHBIX (PMHAHCOBBIX MHCTUTYTOB. [lmanupyercs
MIpUBJICYEHHUE K JAHHON paboTe OT Ka3aXCTAaHCKOW CTOPOHBI aBTOPUTETHBIX HAYYHBIX KOJUIEKTHBOB B
muue HUW Tpancnopra m KommyHnukanuu, Ka3axckoro HalMOHaJIBHOIO HCCIIEA0BATENBCKOTO
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texuudyeckoro yuuepcutera uM. K. M. Catnaesa u Hanmonansnoro MccnenoBarenbckoro meHTpa
KOMIUIEKCHBIX TPAHCTIOPTHBIX MTPOOJIEM.

o HiAW ) B3aUMOLEHCTaNe Crpacnenee HAW B3aMMOAENCTBK1E Crpacnessie HUM
- a P oTpach; oTpaGN;
[ParETERTE STpRam COrNacoBaHKe BXOAHbLIX AaHHbIX OHON Pt COrNacoBaHWe BXOAHbLIX aHHBIX |  Hra Focastolop
Co
2
TN Xoproc TN Madcan
A
BXOAHbIE AaHHBIE: 1. TexHu4eckan roTOBHOCTL aBTOACPOrA MO NPOMYCKHOM CNocoBHOCTH; BxogHble AaHHBIE:
[OTOBHOCTB K TPaH3WTY. . [oTOBHOCTE @BTOLOPOMM
AHENW3 KOHTPaKTOB Ha 2. Mccneposanna OBLWei MHTEHCUBHOCTH TPaH3UTHEIX NOTOKOB NO HANPaBMNEHNAM: TOTOBHOCTE K TPAHIMTY.
PY30NepeBoaky B cTpaHbl P® KHP-PK-P®-EC; YabekucTan-PK-Pd; Yabekuctan-PK-KHP; Knprusua-PK-P®; Kupruaua-PK- AHANM3 KOHTPAKTOB Ha
EC, LIAP 4epes TamomeHHbIN KHP: rpysonepeeosky B cTpaHel KHF,
noct Xoproc. 2.1 Ananus HNA perynupyrowmx Tpansut (Cormawenwne LUOC, TamoxerHan LIAP yepes TaMomeHHBIA NocT
HMA v paspewmTensHas KoHBeHUmA 1 7.4.). Waiica
[OKYMEHTALIS 2.2. BolpaboTka pekoMeHaau 1 no BHECEHWI0 nameHerni B HMNA ansa BO3MOKHOCTH HMA 1 paspewwTensHan
NOATBEPHKAIOWER obecnevenuns peanusaumn « MEXAHN3MA POPMWPCBAHMA TPAH3WMTHOMO AOKYMEHTALMS NOATEEPHAAIWAN
TEXHUUECKYHO NCNPABHOCTE FA3OMOTOPHOTO NMOTOKA HA MTM EKs. TEXHMMECKYHD NCNPABHOCTE
Fa30MOTOPHOTC aBTOMOBHNA 2.3. AHanwa Aon9 rasoMoTOPHBEIX aBTOMOBUNER B ODLER WHTEHCUBHOCTK razomoTopHore aeTomobuns

TPAHCNOPTHEIX MOTOKORB € YMETOM BXOAHLIX AaHHbIX oT KHE, Pd LAP
2.4, CpoKn OTKPITUA TDaH3UTHEIX NOTOKOR

3 OGOCHDBBHME YCUNEHWR 3KOHOMWMYECKOro, 3K0NorMyackoro 1 couuansHbIx 3¢¢EI€TGB oT
MPOEKTOR Pa3EMTUA peiHka MVT npu peanuaayuu TpaHCNOPTHOW TPAH3UTHOW CTpaTern;

4 PazpaboTka cucTemsl NpOM3BOACTEA, XpaHeHua W peanuiauynn CIANKIAT ka MTM EK:
4.1 Wayuenve w nogGop Texsenoruin CMNI Ha MT3 u peanusauun Ha KpuoA3C,
BHEAPEHME NMNCTHLIX NPOEKTOB NO OTPEGOTKE TEXHONOIWI, B TH. OTEYECTBEHHLIX,
4.2 Onpepenenne aucnokauun MT3 1 KpnoA3C na MTM EK ¢ npuesakon k mectam
NeMyYeHWs NPUROAHONC ra3a W NPUACPOKHOW UHGPACTPYKTYPGL.

5. Ananus HMNA v paspelumMTensHOn AOKYMEHTALNKM, NOATBEPHARIOWNX TEXHHHECKYIO
WCMPasHOCTE MHOCTPaHHEX ra3omMOTOPHEIX aBTOMOGKHNER ONA 3anpaekk Ha Tepputopnk PK,
P, KHP. UAP EC. MNogroToska pekoMeHaauny no BIauMHOMY WX NPUIHAHWIO U NPUHATHIO
enuHoro CEPTUOUKATA (snexTpoHHoro)

Puc. 8. 3agauun 1 HanIpaBICHUS UCCIICIOBAHUS

I[JISI MPOBCACHU BBIIICYKA3aAHHBIX COBMCCTHBIX I/ICCHGIIOBaHI/Iﬁ U 00ecCIIeueHHs BSaHMOHeﬁCTBHH
MCKIY HHCTUTyTaMHU HeO6X0}II/IMO C(i)OpMI/IpOBaTI) KOMIIETCHTHYIO U aBTOPUTCTHYIO OpTraHHU3allOH-
HYIO CTPYKTYPY MCKAYHAPOAHOTO YPOBHHI.

B c¢Bsi31M ¢ 3TUM Ka3aXCTaHCKOM CTOPOHOM B COOTBETCTBHUH C IOJIOKEHHUSIMU 3-CTOpOHHEro Me-
MOpaHayMa Ha ouepeaHoM 3acenanuu CoBmecTHOM paboueil rpymnmsl B nexadpe 2020 roaa npea-
JI0’KEHO POCCHUICKOM M KUTalcKOi cTopoHaM chopMUpoBaTh JJOpoxkKHYIO KapTy MO peanu3aiuu
MOJTHOMACIITAOHOTO MEXAYHApOJHOTO IPOEKTa CTPOUTENHCTBA MPOU3BOJICTBEHHO-COBITOBOM
UHGPACTPYKTYPBI IPUPOJHOTO Ta3a B KauecTBE MOTOPHOro ToruikBa mo tepputopun PK, mpu-
BJIEYb JUISl IPOBEACHUS COBMECTHBIX NCCIEIOBAHUI MHTEHCUBHOCTH JIBUKEHUS TPAH3UTHOM TEX-
HUK{ OTPaclieBble MHCTUTYTHI MO aHAJIOTHHU ¢ mpoekToM «MomanbpHoe mocce» MITT/IRU [12],
/i€ TaKXKe OBUIH MPeyCMOTPEHBI HHUIIMATUBBI O HEOOXOIMUMBIX HHCTUTYIIMOHAIBHBIX Mpeolpa-
30BaHMSAX B c(epe MEXAYHApOJIHBIX MEPEBO30K U IMPOLENyp MepeceueHus: rpaHull, B KOTOPOM
yuactBoBas HUU TK, ¢ ycnoBuem mpenoctaBieHUs] HHBECTUIMOHHBIX NpedepeHiuil yuacTHH-
KaM MpoekTa B cooTBeTcTBUU ¢ [Ipeanpunumarensckum kojnekcom PK (puc. 9).

Heob6xoaumo takke ormetuts, uTo OIOJI «["azomoTopHas accomumanus Kazaxcrana» Ha 3acena-
Huu komuccun EOK OOH B pamkax Ilpoekrta EBponeiickoii sakoHoMuueckoi komuccun OOH
«Ynyumenue Bo3MoxHocTel ctpad — wieHoB EDK OOH no nexap6oHM3anuu TpaHCIOPTHOTO
CEKTOpa 3a CUeT yBEJIUUYEHHUs UCIOIb30BaHUs IPUPOJAHOTO ra3a B KaueCTBE MOTOPHOI'O TOILJIMBAY
MpeI0KEHA BO3MOXKHOCTD peanu3anuu «lIunornoro npoekra» no reppuropuu PK.



MEMOPAH/I¥M O BBAUMOINIOHUMAHHUH 1O COTPY/IHUYECTBY
B OBJIACTH PA3BHTHSI IPOU3BOICTBEHHO-CEBITOBOI HHOPACTPYKTYPhI
MPHPOJIHOI'O I'A3A B KAMECTBE MOTOPHOTIO TOILTHBA
HA MEKAYHAPOJHOM TPAHCIIOPTHOM MAPUIPYTE «EBPOIIA-KUTA#»

[ JIOPOIKHAS KAPTA 11O ]

PEAJIM3ALMA MOJIHOMACIITABHOI'O MEKIYHAPOIHOTI'O IIPOEKTA CTPOUTEJILCTBA ITPOU3BOJICTBEHHO-CEBITOBOM
HH®PACTPYKTYPbI IPHPOJHOIO I'A3A B KAMECTBE MOTOPHOT'O TOILIMBA HA MTM EK B PK

«lnaH coTpyaHuyecTsa no conpsbkeHnto Hosown akoHomuyeckor nonutukmn "Hypnel XKon" u ctpoutenscTea
"3KkoHomuyeckoro nosica Lenkosoro nyTtn"

3. OBECIIEYEHHE

2. IPHBJIEYEHHE

1. OPTAHH3AIIMSA

> x AVMA (C) GUHAHCHPOBAHMS JJIST: NPHOPHTETA 11 4. OPFAHM3ALIMSL
EOHCOFTYMA (C1) C 1. HQCIEIOBAHHMIL; TPAH3HTHOTO MPOE3/IA TPAHCHAIIMOHAILHOM
YHACTHEM TAQ YEPE3 TEPPUTOPHH ABTOTPAHCIIOPTHOH

TA3IPOM, CNPC, AO HK
KMI ¢ BoBaetennem
Haunonaisabix
FA30MOTOPHBIX ACCOLMALHiL,
orpacaeswix HAH,
HHBECTOPOB-BIA/ICIBUCE
Texuorornii CIT/KIT

CTPAH «BEJTHKOT'O
IIE.TKOBOI'O IYTH»
TEXHITKH, HCNONb3YI0IeH
NPHPO/HBIIL ra3 B KAYECTBE

KOMIIAHHH
€ yuacTHem
asronepesozunxos KHP, PK,
P ¢ napKovM HCKIIOMHTEIBHO
TA30MOTOPHBIX ABTOMODH €
na CIII/KIT

[4 (" Ycrosus ns MHBECTOPOB — BKMKOYEHMUE B NepeyeHb NPUOPUTETHLIX
AHarnor uccneaoBaHns UHTEHCHBHOCTY ABIDKEHUA
MHBECTULIMOHHBIX NPOEKTOB NO NPUOPUTETHOMY BMAY
aBTOTpaHcnopTa - npoekT «MogansHoe wocce» MAMN/IRU
\ eATENLHOCTH >

Puc. 9. Ipeanoxxenus Kazaxcranckoit CTOpOHBI

¢ dekThI OT pa3sBUTHS PbIHKA rA30MOTOPHOro Tomusa B PK

D¢ dexTuBHOCT TpaHCHIOPTHOM TpaH3UTHOM cTpareruu [13] moaTBepKIeHa CTPOUTEIHCTBOM Ca-
MO aBTOMarucTpaiy, KoTopas 00ecleduT CKOpOCTh TPAHCIOPTUPOBKH I'py30B 10 cyTOK 1O cpaBHe-
HUIO ¢ IpYTMMHU HarpaBieHusIMHU (Tpanccubupckas macucmpans — 14 cymox, u Mopckoul nymo uepes
Cyayxuii kanan — 45 cymok), u 6yAeT COPOBOXKIATHCS YBEIUUEHUEM BaJIOBOTO PETMOHAIBHOTO IIPO-
aykta ot pazsutuss MCB Brons noporu (puc. 10).

1.CHUXEHWe NapHUKOBOrO achchekTa npu exeroaHom 3ameLterum 400 Toic. TonH AT coctaBut nopsaka 340 Thic. TOHH B 3kBUBaneHTe CO2.
2. ynyyLieHre 3Konoruyeckoit 06CTaHoBKM B ropofax U HaceneHHbIX NyHKTax BAONb aBTOMArucTpaneii- CHUKeHue BpeaHbIX BbIOPOCOB;

3. 3KOHOMMS: pacX0f0B Ha MOTOpHOe Tonneo (340 MNpA. TeHre 3a 7 neT akcnnyarauum);

4. akoHomus bropketoB MAO - cHuxeHe obbemos cybeuauu asTonepesosumrkam (16,5 mnpa. TeHre —napka 200 aeTobycoB.);

5. CHUXeHuWe Harpyakn Ha oTevecTBeHHble HIM3 (nepeHoc cpokos cTpouTenbetea 4-oro HIM3)

6. cosgaHue HoBblx pabounx mecT — 1500 e,
7. CO3[AHUE BNIATONPUSTHBIX YCIOBUA MEXOYHAPO[IHbIM ABTOMNEPEBO3YUKAM HA MTM EK B PAMKAX TPAHCMOPTHOW TPAH3UTHOW CTPATEMMM PK

8. TASUOUKALIUA CMKEHHBIM NPUPOAHBIM A ABTOMATUCTPANEW W HACENEHHHBIX MYHKTOB B HErA3U®ULMPOBAHHbIX PETUOHAX PK

YCUNEHWUE 3®®EKTA MTM EK = CKOPOCTb +BPI PK
+ CHUXEHWUE TPAHCNOPTHbIX PACXOL10B :

+ JKONorus.

MEHWE BPEIHbIX BbIEPOCOB NEKAPEOHU3ALMA TPAHCTIOPTA

CHUXAETCS PUCK PA3BUTUA ANbTEPHATUBHBIX MYTEN
TPAH3UTHBIX TPY30MNOTOKOB B OBEXOL TEPPUTOPUU PK

Puc. 10. DddekTsl OT pa3BUTHS PHIHKA TA30MOTOPHOI'O TOILIHBA
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Ho cHmxeHue TpaHCIOPTHBIX pacxo0B MpH 3aMenieHnH J[T S3KOHOMHYHBIM CKM)KEHHBIM MPUPOI-
HBIM T'a30M CIOCOOCTBYET YCHJICHHIO JAaHHOTO 3¢ (deKTa — yBEIUYCHHUIO MPUBICKATEIBHOCTH IS
TPAH3UTHBIX MEXTYHAPOIHBIX U OTEUECTBEHHBIX aBTONEPEBO3YUKOB. [Ip1 3TOM 3K0JIOTMYHOCTH MTPH-
POIIHOTO Ta3za CHOCOOCTBYET CHIDKEHHUIO 3a00JIEBAMOCTH HACEJEHUS BIOJb JAHHON aBTOMAaru-
CTpaJjiy, a TaKke o0ecreuynBaeT peajbHoe CHIDKEHNE TapHUKOBOTO 3¢ deKTa.

BbIBO/JbI U ITPEIJIOXKEHU A

1. Cozmanne TpPOM3BOJICTBEHHO-COBITOBOM HH(PPACTPYKTYphl Ha MEXKIyHApOTHOM TPAaHCHIOPTHOM
Mapuipyte «EBpona—Kutaii» ans obecriedeHus! TpaH3UTHOTO U MECTHOTO aBTOTPAHCIIOPTa SKOHOMHY-
HBIMU CKHKEHHBIM U KOMIIPUMHUPOBAHHBIM IPUPOTHBIM T'a30M CIIOCOOCTBYET YCHICHUIO 3(h(hEeKTOB MpH
peammzanuu TpancnopTHO# TpaH3uTHOU cTparerud PK B gacTu yBenmueHust 00bemMa TpaH3UTHBIX TPY-
30MepPEeBO30K U TOPTrOBOro B3anmoenicTBus Kazaxcrana ¢ IpyrumMu cTpaHaMu, CHUSKEHHSI ce0eCTOMMO-
CTH TPAaHCIIOPTUPOBKH I'PY30B, POCTa SKOHOMHUYECKOIO PA3BUTHUSL PETUOHOB U YMEHBIIEHUS KOJIOTNYe-
CKOM Harpy3KH HACEJICHHBIX ITyHKTOB B/I0JIb aBTOMATMCTPAJIEH, OBBILICHNS aBTOPUTETA CTPAHbI B CBA3U
C peaJin3aluel CTpaTerul HU3KOYTIIEPOAHOIO pa3BUTHUS TPAHCIIOPTHOTO cekropa PK.

2. Peamuzamus npoextoB pazputus peiHka [ MT B PK BcecToponHe, reorpaduyecku 1 KOHIICIITY-
aJIbHO COOTBETCTBYET M TApMOHU3HUPYET HHULIMATHBE «OMUH MOsiC — OAUH MyTh», [Inany cotpyn-
HUYecTBa Mo comnpsbkeHuto HoBoit skoHomuueckoil monutuku «Hypnsr XKom» u ctpouTenbcTBa
«9xoHoMuueckoro mnosica lllenkoBoro myTm».

B cBA3M C BbllICyKa3aHHBIM CUATAEM YPE3BBIYAMHO aKTYaJbHBIM U BaXKHBIM Ul Pa3BUTHUS PbIHKA
I'MT B Kazaxcrane, yKpeIuIeHUsI MEXIyHApOJHOTO COTPYAHHUYECTBA U KOHKYPEHTOCIIOCOOHOCTH
HalIEro rocyapcTsa, NOATBEPKACHUE YKa3aHHBIX BO3MOKHBIX COLIMATIbHBIX, JKOHOMHUYECKHX, KO-
JOTHYECKUX U JAPYTHX d3PPEKTOB, JOCTUTAaeMbIX Oyarogaps razudukanuy TpaHCIIopTa, IyTeM Opra-
HU3AI[MH COOTBETCTBYIOIMX HAYYHBIX MCCIEIOBAaHUNA C MPHUBJICUCHUEM (PUHAHCHPOBAHUS U3 aBTO-
PUTETHBIX MEXAYHApOIHBIX MHCTUTYTOB PAa3BUTHS, MOANEPKUBAIOIINX HHPPACTPYKTYpHBIE MPO-
€KTbl, COKPAILLAIOIIKE YIIIEPOJHYIO COCTABIAIONLYIO, KaK, HAIIPUMED:

- ¢onga Benukoro lllenkoBoro myTH,

- T'moGanwsHOTO 3KONIOTHYECKOTO (HOHA,

- 3eJeHOT0 KIMMaTHIeCKOro (hOH/IA.

Ota (hmHaHCOBas MOCPKKa OyIeT HalpaBlieHa Ha POBECHNE HAYYHBIX HCCIICAOBAHUHN IS

* W3Y4YEHMs] MHTEHCUBHOCTHU JIBM:KeHMS aBToTpaHcnopra no MTM E—K, B Tom uucne ais onpene-
JIEHUs 10JIM aBTOTPAHCIOPTa, MOTPEOIIAIOLIETr0 MPUPOHBIH ra3 B KaueCTBE MOTOPHOTO TOIIUBA;

* aHAJIM3a U MOATOTOBKHU NPEIOKEHUN 110 BHECCHUIO U3MEHEHUN U JONOJIHEHUHN B IEHCTBYIOIINE
HITA u pa3zpemmrenbHy0 JOKYMEHTAUIO 0 (GOPMHUPOBAHUIO MTOTOKA Ta30MOTOPHBIX aBTOMOOUMIIEH
no MTM E—K;

» 000CHOBaHMSI YCHJIEHUS YKOHOMUYECKOTO, IKOJIOTMYECKOTO U COLMAIBHBIX 3(PPEKTOB OT OCy-
LIECTBJIEHUSI MPOEKTOB pa3BuTus pelHka 'MT Ha sxonomuky PK, B ToM umcne npu peanuzauun
TPAHCIIOPTHOW TPAH3UTHOM CTPATETHUU;

* peaiM3aluy BO3MOXKHOCTU TpaHc(epa HOBBIX MHHOBALMOHHBIX TEXHOJOTHI CXKMKEHHS, XpaHe-
HUs, TpaHcopTupoBKky U Beytadn CIII mis coznanus ycToinunBoil HHPPACTPYKTYphI 0OeCTIeUeHHUS
TOILIMBOM TPAH3UTHOI'O U OTEUECTBEHHOr0 aBToTpaHcnopra Ha MTM E-K;
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* OCYIIECTBJICHUS BO3MOKHOCTH YCTAaHOBKHM PETMOHAIBHBIX dKOJOTHYECKUX MHAMKATOPOB IS BE-
pUQUKAIKA BPEIHBIX BHIOPOCOB M MIAPHUKOBBIX Ta30B OT TPAHCIIOPTHOTO ceKkTopa 3koHoMukH PK n
MIPEAOCTABIICHHS] OTYETHOCTH B YIIOJTHOMOYEHHbIE opransl PK no n3menenuro knumara.
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RES Generation in the 50Hertz Grid Area: Installed Capacities and Feed-in

Over the past two decades, the proportion of renewable energy (RE) within the German grid has
experienced rapid growth (Figure 1). The German government has implemented various support
mechanisms, including the Renewable Energy Sources Act (EEG), to foster the expansion of renew-
able energies. In 2010, RE accounted for 16.9 percent of the energy mix. A decade later, this figure
surged by approximately 30 percent, as depicted in Figure 2. The ambitious target for 2030 is to
elevate the RE share to at least 65 percent (50Hertz Transmission GmbH, 2023).
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- 41.687* MW installed PV capacity

Source: 50Hertz, S0Hertz, TenneT, Amprion, TransnetBW, Google Earth, "Preliminary data

Fig. 1. RES development in Germany

In pursuit of the ambitious European energy policy goal outlined in the European Green Deal —a climate-
neutral continent by 2050 — European Transmission System Operators (TSOs) engage in close collabora-
tion. Each TSO plays a vital role by establishing individual objectives to contribute to the energy transi-
tion. 50Hertz has taken a proactive step by introducing the “From 60 to 100 by 2032 — New Energy for
a Strong Economy” initiative. This initiative aims to create optimal electrical energy supply conditions
for industrial customers, emphasizing sustainable energy sources. Within the 50Hertz grid area, renewable
energy (RE) already holds a substantial share, approximately 62 percent. Remarkably, around 36 percent
of the installed wind power in Germany, equivalent to approximately 18,346 MW onshore and 1,068 MW
offshore, is integrated into the 50Hertz grid. This represents a significant contribution to Germany's re-
newable energy capacity (50Hertz Transmission GmbH, 2023).

The successful execution of the Energy Transition in Germany necessitates a comprehensive frame-
work comprising:

1. Political Will: A resolute commitment from governmental authorities to drive the transition.

2. Public Acceptance (financial and environmental): Ensuring that the public not only supportsthe
initiative financially but also embraces its environmental implications.

3. Shutdown of “Old” Industries (conventional power): The phased decommissioning of traditional
power industries to make way for cleaner alternatives.

4. Drastic Growth in Renewable Sources: The expansion of renewable energy sources on a substan-
tial scale.

5. New Smart Grids (Transmission System Operators & Distribution System Operators in Coopera-
tion): The development of intelligent, interconnected grids facilitated by collaborative efforts be-
tween Transmission System Operators (TSOs) and Distribution System Operators (DSOs).
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6. Flexibilities, Storage, Secured Power: Implementing measures to enhance grid flexibility, energy
storage solutions, and the overall security of power supply.

7. New Sources for Voltage Control & Inertia: The integration of novel sources to manage voltage
levels and ensure grid stability.

8. Engineers & Hardware: A workforce equipped with the necessary skills and hardware for the tran-
sition.

9. Financial Resources: Adequate financial investments to support the transition's infrastructure and
initiatives.

The journey of Energiewende in Germany, initiated in 2011, continues to be a noteworthy example
of a nation's commitment to transforming its energy landscape (50Hertz TransmissionGmbH, 2023).

S0Hertz at a Glance

50Hertz operates as one of Germany's four Transmission System Operators (TSOs) with a ju-
risdiction covering the northern and eastern regions, encompassing Berlin, Brandenburg, Ham-
burg, Mecklenburg-Western Pomerania, Saxony, Saxony-Anhalt, and Thuringia. This TSO is
responsible for managing the extra high voltage grid, specifically at 220 kV and 380 kV levels,
with a grid length extending approximately 10,200 kilometers. The company's dedicated team
of 1,200 employees ensures a reliable electricity supply to about 18 million people (50Hertz
Transmission GmbH, 2021). The 50Hertz grid area shoulders a substantial load, with a peak de-
mand reaching around 16 GW, roughly equivalent to 20 percent of Germany's overall electrical
load. Key responsibilities of the company include upholding the stability of the electrical energy
supply, fostering the integration of renewable energies, facilitating efficient electricity market
operations, realizing the development of the grid of the future, and actively participating in the
interconnected European grid (50Hertz Transmission GmbH, 2021).

2022

~ 65%

65,306 MW

p! ) ] 21,507 MW
B Y T /4 ) 18,175 MW

~ 97 TWh

€6.9 billion
€2.5 billion

1,594

Fig. 2. 50Hertz at a glance
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As an integral part of the European energy network, the 50Hertz transmission grid maintains robust
connections with neighboring international Transmission System Operators (TSOs) in Poland (PSE),
the Czech Republic (CEPS), and Denmark (Energinet.dk). This close cooperation with international
partners aligns with 50Hertz's commitment to advancing the European objective of establishing a
cohesive internal electricity market. 50Hertz actively engages in a multitude of projects designed to
foster the expansion of national electricity markets throughout Europe and promote cross-border
electricity trading. These initiatives contribute to a more dynamic, efficient, and environmentally
sustainable energy exchange. Leveraging theinterconnections between countries simplifies the task
of balancing fluctuations in renewable energy (RE) generation, enhancing the resilience and stability
of the energy system (50Hertz Transmission GmbH, 2021).

Status of the Energy Transition

The share of renewable energy in the 50Hertz power grid will continue to grow steadily (s. Figure 3).
However, this increase can gain even greater momentum and be accelerated. On the one hand, through
improved dialogue with local stakeholders and, on the other hand, by effectively tapping into existing —
and as of yet “undeclared” — renewable potential in wind andphotovoltaics within the 50Hertz net-
work area. This is how we are committed to achieving 100 percent renewable energy in the power
grid by 2032 (50Hertz Transmission GmbH, 2023).

Installed capacity in MW

Past Future
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Fig. 3. North-eastern Germany as a ‘green power plant’ of the energy transition

Wind energy dominates renewable electricity generation in Germany. In 2022, approximately
37.4 terawatt-hours (TWh) of wind energy were fed into the 50 Hertz network area, with 33.8 TWh
coming from onshore and 3.6 TWh from offshore installations. Within the 50Hertz network area,
there is 20,414 MW of installed onshore wind power capacity and 1,093 MW of installed offshore
wind power capacity, which feeds into the medium and high-voltage grids of regional distribution
network operators as well as into the high-voltage grid of the transmissionnetwork operator 50Hertz.
Unlike conventional power plants or renewable biomass facilities, electricity generation from wind
energy is subject to significant weather-related fluctuations, meaning it often doesn't align with the
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current demand for electricity. The amount of electricityproduced by wind turbines varies depending
on wind conditions and is often located in sparselypopulated areas with relatively low electricity
demand (50Hertz Transmission GmbH, 2023).

After wind energy, photovoltaics (PV) has the second-largest share in renewable electricity genera-
tion in Germany. In 2022, approximately 18 terawatt-hours (TWh) of electricity were fedinto the
50Hertz network area from photovoltaics. Within the 50Hertz network area, there is a significant
number of PV installations, including the largest number of open-field PV systems nationwide. How-
ever, local consumers cannot necessarily always directly use the electricity generated during sunny
hours. Therefore, depending on weather conditions and the time of day, varying amounts of surplus
“green energy” are fed into our transmission grid and transported to the major industrial and consumer
centers in southern and western Germany. Currently, the share of PV in Germany's electricity mix is
about six percent, with a growing trend. Unlike conventional power plants, electricity generation from
photovoltaic systems is subject to fluctuations. This means that the electric energy provided by solar
panels rarely matches the current demand, and the electricity needs to be transported to where it's
needed. Furthermore, under the Renewable Energy Act (EEG), operators of German energy supply
gridsare obliged to prioritize the inclusion of all renewably generated electricity into the grid. To
balance supply and demand, grid operators must compensate for weather-related fluctuations.
50Hertz plays a role in maintaining this balance (50Hertz Transmission GmbH, 2023).

Our Strategic Orientation

The power grids — and by that, we mean both distribution and transmission grids — are increasingly
evolving into central infrastructure for climate protection. They not only need tobe optimized,
reinforced, and expanded to accommodate and transport the rising share of electricity from fluctuating
renewable energy sources but also serve as the central interface forenergy applications that have pre-
dominantly relied on fossil fuels: in the transportation and heating sectors, as well as in industrial
processes (50Hertz Transmission GmbH, 2023).

The economy of tomorrow needs green energy — for decarbonizing industrial processes and thus for
climate-neutral economic activity. Power grids are the key to this because they safely transport re-
newable energy from producers to major consumers, 365 days a year, around the clock. This means
that the faster a region achieves the goal of a predominantly sustainable energy source-based power
supply, the more attractive it becomes as an industrial location. Bythe year 2032, the entire electricity
consumption in the 50Hertz network area — which includes Eastern Germany and Hamburg — should
be 100 percent covered by renewable energy sources throughout the year. We see the future in the
secure integration of these high proportions of volatile renewable energies into our network, system,
and market — for 50 Hertz and for industrial enterprises in our network area (50Hertz Transmission
GmbH, 2023).

Harmonizing industrial policy with climate protection is our mission. Here's what we are committed to:
1. We actively promote the growth of renewable energy (RE) within our grid area.
2. We strive to lead in technology, facilitating the integration of RE on an unprecedented scale.

3. We work on enhancing transmission capacities through grid development and maximizingthe
use of our existing grid infrastructure.

4. We foster and fortify an industrial foundation, offering green energy supply as a strategic
advantage.
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5. We provide reliable guidance to a diverse range of stakeholders, including politicians,industry
leaders, and non-governmental organizations.

6. We take on a significant role as advocates and enablers of the energy transition, always withsoci-
ety's best interests at heart.

Actual Power Grids for Climate Protection

Due to the growing importance of electrification of transport and heating sectors, as well as industrial
processes, the power grid becoming the central part of the energy system. That is why, 50Hertz invests
a lot in the grid expansion and different support mechanisms for the grid, to integrate as much RE
into the grid as possible. In the Figure 4 you can see the 50Hertz offshore and onshore circuit
lengths. In 2022, the transmission grid length of 50Hertz was over 10,500 km (50Hertz Transmission
GmbH, 2023). (50Hertz Transmission GmbH, 2021).

50Hertz offshore circuit lengths in 2022*

220-kV-AC-Kabel undersea cables 290 km
150-kV-AC-Kabel undersea cables 290 km

50Hertz onshore circuit lengths in 2022*

380-kV-AC-overhead lines 7,480 km
220-kV-AC-overhead lines 2,370 km
380-kV-AC-cables 55 km
400-kV-DC-cables 15 km
220-kV-AC-cables 3 km

Fig. 4. Our transmission system

Grid Development Plan (GDP) 2037/2045 (2023)

Since 2012, the process of expanding and transforming the grid has been defined through a three-
phase procedure, as mandated by the Energy Industry Act (EnWG) of 2011. Under this framework,
the four transmission system operators, namely 50 Hertz, Amprion, TenneT, and TransnetBW, annu-
ally formulate a Grid Development Plan (GDP). This plan identifies the necessary high voltage grid
conversions as determined by these transmission system operators. It is subjected to evaluation by the
relevant authorities and receives validation from the FederalNetwork Agency. Ultimately, the con-
firmed grid development plan is integrated into the federalrequirement plan by the German Federal
Parliament (50Hertz Transmission GmbH, 2023).

The approved scenario framework represents a significant shift towards a climate-neutralenergy sys-
tem by 2045, marking a historic milestone. It envisions three distinct scenarios for both 2037 and
2045. The electricity sector takes center stage in driving decarbonization by electrifying various ap-
plications across different sectors. These scenarios vary in their hydrogendemand and efficiency
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assumptions, with the gross electricity consumption projected to doubleby 2045 compared to current
levels. Electrification emerges as the most efficient means to replace fossil fuels, and expanding
the hydrogen infrastructure, targeting 50-80 GW of domestic electrolysis capacity by 2045, stands
as a crucial building block in this transition. Additionally, consumers show a strong willingness to
align their electricity usage with market supply and demand, enhancing flexibility. Wind energy and
photovoltaics play pivotal roles as central power generation technologies, with renewable energy
sources capacities expected to surge to 640-700 GW by 2045. Notably, the use of natural gas as a fuel
in gas-fired power plantswill be entirely supplanted by hydrogen no later than 2045, reinforcing the
commitment to clean energy. To support the integration of renewable energies, storage technologies
are setto contribute over 100 GW of capacity. The vision extends beyond national borders, empha-
sizing the critical importance of Europe-wide balancing between electricity generation and consump-
tion. The Distributed Energy scenario from TYNDP serves as a foundational blueprint for foreign
countries and pricing mechanisms, fostering collaboration. Moreover, a flow-based market coupling
approach is slated for implementation in 2037, ensuring efficient management of electricity genera-
tion and consumption across the continent (Informations- und Dialogveranstaltung zum Netzentwick-
lungsplan Strom 2037/2045 (2023), 2022). In the Figure 5 you can see the main scenario framework
(50Hertz Transmission GmbH, 2023).

NEP 2035 NEP 2037/2045 (2023)
(2021)
Key figures Today C 2035 B 2037 B 2045
® Gross electricity consumption [TWh]
i // = Doubling of electricity consumption by 2045 compared to today 533 700 961 1.106
Onshore Wind [GW
= Significantincrease already assumed until 2037 56 n 188 160
) ¢
W i~ Offshore Wind [GW]
L’J j‘ = Further expansion also necessary after 2037 8 34 58 70
= Astrong increase in expansion rates compared to the expansion 59 120 345 400

realised in the past is necessary.
= Batterystorage [GW]

|=) = Strong expansion of small PV storage systems and large battery 1,8 21 91 141
storage systems assumed, significant growth also after 2037

Electrolysers [GW]
8 = Comprehensive hydrogen infrastructure already assumed by 2037 <0,1 8,5 26 50
ad Nearly doubling of installed capacity between 2037 and 2045

Fig. 5. Sceneario Framework — Overview

As depicted in Figure 6, the consistent expansion of photovoltaic (PV) and onshore wind plants within
the 50 Hertz grid area is readily apparent. This trajectory is poised to steadily increase, ultimately
propelling us toward the ambitious goal of achieving 100 percent renewable energy sources. Conse-
quently, 50 Hertz, in collaboration with the political sphere and other Transmission System Operators
(TSOs), remains firmly committed to providing steadfast support for the ongoing development of
renewable energy, both on land and at sea (50Hertz Transmission GmbH, 2021) as well as support
and participate in the Grid expansion projects inGDP 2037/2045 (2023) (s. Figure 6, 7).
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Fig. 6. Installed capacity of renewable energy sources (RES) in Germany by 2045
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Fig. 7. Grid expansion projects in GDP 2037/2045 (2023)

European Network. 50 Hertz operates in Cooperations

The European power system is considered the safest power grid in the world due to the large number
of connected plants. 50 Hertz is a part of a strong alliance for a secure power supply. The European
electricity interconnection system is a complex and interconnected network thatplays a vital role in
ensuring a stable and efficient supply of electricity across the continent. Thissystem is organized into
five synchronized regional groups, each harmonizing the efforts of multiple Transmission System
Operators (TSOs) within their respective areas. In total, the European electricity interconnection
system links an impressive 42 TSOs spread across 35 different countries, emphasizing the col-
laborative nature of this continental endeavor. The transmission grids encompass a staggering
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305,000 kilometers, facilitating the smooth flow of electricity between regions. With an installed
capacity of 1,030 gigawatts (GW), this interconnected system boasts an immense capacity to generate
and transmit electricity. This electricity is vital, as it serves the consumption needs of Europe, reach-
ing a remarkable 3,278 terawatt-hours per year (TWh/a). The system's ability to handle peak loads is
equally impressive, with a capacity to manage up to 528 GW during peak demand periods. Further-
more, the physical exchange of electricity between these interconnected grids is a substantial
400 TWh per year (TWh/a), highlighting the level of cooperation and shared resources across Euro-
pean countries. This extensive and synchronized system underpins the reliability and efficiency of
electricity supply throughout the European continent (50Hertz Transmission GmbH, 2023).

Sector Coupling

Modernizing today's energy system necessitates a comprehensive approach that extends beyond the
electrical sector. Heating, cooling, and transportation sectors are equally pivotal. Effective decarbon-
ization in these sectors is essential for achieving climate protection objectives. The goal is to harness
renewable energy efficiently, ensuring it's used at the right time and place, minimizing losses. To
realize a successful energy transition and decarbonizationacross all sectors, an integrated approach is
imperative. This approach enables the flexible use of energy resources between sectors, such as in-
dustry, households, trade, services, and transportation, while upholding economic, sustainability, and
supply security principles (Przemyslaw Komarnicki, 2020).

As part of our commitment to the energy transition, 50Hertz is actively involved in five power-to-
heat projects situated in Rostock, Neubrandenburg, Stralsund, Parchim, and Hamburg-Wedel. These
projects are strategically positioned to harness surplus electricity generated by the rapid expansion of
renewable capacities, which often outpaces the development of power lines. One of the key objectives
of these projects is to enhance the utilization of electricity during peak periods in the dynamic energy
system. Power-to-heat technology plays a crucial role in efficiently converting this surplus electricity
into heat, thereby reducing the strain on theelectrical grids. By doing so, we contribute to the effective
use of renewable energy surplus andbolster the reliability and sustainability of the energy ecosystem
(50Hertz Transmission GmbH, 2023).

50 Hertz also accompanies hydrogen projects in its regulatory area and is associated partner forsev-
eral R&D- and industry initiatives (s. Figure 8).

GreenHydroChem (Leuna) .

Decarbonization of urban heating (Berlin) —

Future Power Plant (Lubmin) ’

HyTechHafen (Rostock Hafen) e

North German living lab (Hamburg and
Schleswig-Holstein) Brandenburg

Hamburg Green Hydro Hub Nordrhein- Sme".
(Hamburg Moorburg)

Lead project TransHyDE (Germany-wide)

Hessen

Rheinland-
Pfalz

Fig. 8. Hydrogen projects. 50 Hertz grid area
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Conclusion

Today's energy policy goals are significantly influenced by global challenges, notably the rising threat
of global warming and the depletion of natural resources. Aligned with the “European Green Deal,”
Europe is steadfast in its commitment to becoming the world's first climate-neutral continent by 2050.
In accordance with this ambitious vision, 50 Hertz has structured its strategies to play a pivotal role
in achieving these goals. One of the primary objectives of 50Hertz is to ensure that 100 percent of
electricity demand within its grid area is met by renewable energies. To ensure the success of the
energy transition, it is imperative to accelerate the pace. This acceleration can only be realized by
adopting a holistic perspective, closely interconnecting the electricity, heat, and transport sectors
(Przemyslaw Komarnicki, 2020). Germany is poised to enter a new phase of the energy transition.
After years of sustaineddevelopment in renewable energy sources, the foundational technologies for
interconnecting these sectors are now available. It is the responsibility of policymakers to set the
course, fortifying Germany's position as a high-tech hub while simultaneously enhancing the flexi-
bility and security of the energy supply. The demanding climate protection targets set for Germany
necessitate a comprehensive overhaul of the energy supply system within a few decades. Achieving
these ambitious energy transition goals hinges on the extensive interconnection of various sectors
with electricity generation, signifying the integral role of sector coupling in the transformation of the
energy landscape (50Hertz Transmission GmbH, 2023).
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Azamam Kauxvinanvieeuu Omypkynoe

Hayunwiii compyorux

Hayuonanvnouii uncmumym cmpamezuyeckux ucciedo8aHull
npu [Ipe3udenme Kvipevizckoii Pecnyonuku

Boaublii MeHeTKMEHT Kak 0232 MeKrocy1apCcTBEHHOI0 COTPY/AHUYECTBA
U YKpenJieHUs1 peruioHAIbHOM CTA0MIbHOCTH

Bompocs! pacnipenenenus u ucnonab3oBanus ruapopecypcos B Llentpansuoit Azuun (I1A) ¢ kax-
JBIM TOJIOM CTAHOBSITCA BCE akTyasnbHee. VIHTeHCcHBHAs Aerpananus JEIHUKOB, KIMMaTUUECKUe
M3MEHEHHUs, IKOJoTHIecKas karacTpoda Apaia, aHTPONOTEHHBIN (HaKTOp MEPUOIUUECKU CTAHO-
BATCS MPUYMHAMU MAJIOBOJINM, KOTOPBIE, B CBOIO OUEPEb, BEAYT K HETATUBHBIM COIIUATIBHO -3KO-
HOMHYECKUM TOCIICICTBUIM.


http://www.50hertz.com/
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KoIprei3cran pacnosiokeH B 30He (popmupoBanus BoaHoro ctoka LIA. 40% BoanbIx pecypcos Llen-
TpanbHOM A3uu popmupyercs B Koipreizcrane (60% — B Tamxukucrane). OcranbHble CTpaHbl —
B 30HE pacceuBaHHs cToka. B KbIprel3crane Bce pekd OTHOCATCS K KaTErOpHHM TPaHCTPaHUYHBIX
PEeK 3a HCKIIoYeHueM pek BHyTpeHHero Mccebik-Kynbckoro Oacceiina. Beero HacunteiBaercs 6osee
2 000 pek mmuHOI cBbImre 10 kM, a 00Ias UX JUTMHA COCTABJISACT MOYTH 35 TBIC. KM, CPEIHET0I0OBOM
peuHoii cTok — okoso 52 km/roa. Ha Tepputopuu pecny6nuku 6epyT Hauaao Haubosiee KpyIHble
TpaHCrpaHUuHble peku LlenTpanbHO-A3narckoro pernona — Amynapss, Ceiprapss, Uy, Tanac, Ta-
pum, Kapkeipa, obecrieunBaromie Bojoi Kelpreizcran u cocennue rocyaapcrsa: Kazaxcran, ¥30e-
kucraH, Tamkukuctan, Typkmenucrad u Kurtaii. U3 croka pek Hapsia—Cripnapbs Y30ekucTaH mo-
aydaet 50,5%, Kazaxcran — 42%, Tamxukuctan — 7% u Keipreizcran — 0,5%. Ctox pex Uy—Tanac
pacnpenensercs mexxay KP u PK npumepHo nonosiam.

Koipreisckas PecniyOonka meapo HajeneHa BOAHbIME pecypcamu. Ho, HecMoTpst Ha oOuirie BOAHbBIX
pecypcoB, KbIprei3cTaH ¢ Kak1bIM I'OJIOM CTaJIKHUBAETCSI C HEXBATKOW BOJIbI KaK JJIsl OPOILECHHUS, TaK
Y JJIS TUTHEBBIX HYX, U JaHHAS TEHACHIUS NeUIIUTA BOJIBI OIIYIIACTCs BCE OOJIbIIE U OOJIBIIIE.

I'mpaposneprernueckuii noreHuman Kelprei3crana sSBJIS€TCS OAHUM U3 CaMbIX BBICOKMX B L{eHTpasib-
HOM A3uu. OJHAKO KaXAbIA TOJ CTPaHa C BHICOKUM THAPOIHEPTETUICCKUM TOTCHIIMAIOM TTEPEkKH-
BaeT KPHU3HUC, KOTOPBIH 000CTpsAETCSA B 3UMHHK NIepro. [Tpoliblii 1 TEKyIIHA MaJOBOHBIC TOABI U
0e3 Toro ycyryOusH MoJoKeHNe B YHEPTeTUKE CTPaHbl. Tak, HEJOUCIIOIb30BaHNE BOAHO-IHEPTeTH-
YECKOI'o MOTEHIUANa CTPaHbl, MPU MOTEHIMAJE 3al1acOB PHEPTUU CTOKA KPYIHBIX M MaJbIX PEK B
142,5 mupn kB1/4, B HacTosee BpeMs UCTONb3yeTcs: TOJIbKO 8-9,5%, uto cocrasisier 90% Bceit
BbIpaOaTbIBaeMOM dHEPTUU B peciyosnke. [Ipu 3ToM Ha gaHHOE BpeMs OCBOCHBI Bcero 3% THipo-
SHEPTEeTUUYECKUX PECYPCOB MaJIbIX PEK.

Ha noBecTtky nHs BcTan BOMpoc 1o pa3paboTke HOBBIX MPAaBHII M HOpM (P (HEKTUBHOTO U PallHOHANb-
HOTO BOJIOTIOJI30BaHMUS, a TAKXkKe HEOOXOJUMOCTh IMEPECMOTPa U MEPEOIICHKH HOPMATUBHBIX JTOKY-
MEHTOB H CXeM B cpepe BOJIOACTICHUS TPAHCTPAHUYHBIX BOJAHBIX PECYPCOB.

[TeperoBopsl 1o BompocaM 00IIETO UCTIOIB30BAHUS BOJIBI M DHEPTOpecypcoB Havaauch B 1992 rony,
HO pE3YJIbTAaTOB IMPAKTUYCCKH HE IMMPUHECCIIN. HCCMOTpH Ha TO, YTO roCyaapCTBa, HaAXOJAMIMUECCA KaK
HUKE, TaK U BBIIIIE TI0 TEUEHUIO, PU3HAIIH, YTO COJIepKaHNe BOAOXPAHUIIHIIA SIBISIETCS IKOHOMUYE-
CKOH yCIIyroi U 4TO clieyeT pa3paboTarh MporpaMMmy OapTEPHBIX MOCTABOK THAPOIIEKTPOIHEPTUU
U TOIJIMBA, IOCTUYb COTJIAILIEHUS 0 BOIPOCY LIEH U 00bEMOB 0Ka3aJ0Ch HEPOCTHIM JEJIOM.

B norosope ot 1992 roza (1o TpaHCTpaHUYHBIM peKam) oTMedaercsi, yTo Keipreisckas PecryOimika,
B COOCTBEHHOCTH KOTOpPOM HaXOASTCS BOJIOXO3SMCTBEHHBIE COOPYXEHHS MEKIOCYJapCTBEHHOIO
MI0JIb30BAHUS, UMEET MPAaBO HAa KOMIIEHCAIIMIO CTOPOHOM — IMOJIb30BaTeNIeM 3TUMH COOPYKEHUSIMHU
HEOO0XOAUMBIX pacxo/10B, 00€CIEeUNBAIOIINX UX 0€30MACHYIO0 U Ha/IeXKHYIO SKCILTyaTalHIo.

Ha te nenbru, koropsle Obl IIIATHIIN TOCYJApPCTBA HIXKHETO TEUEHUS 332 BOJJOX03SHCTBEHHbIE YCIYTH,
exerogHo Keipreizctan Mor Obl yiydilaTh UHPPACTPYKTYpPY, COCTOSHUE BOJOXPAHMUIIMIL, APYTHX
TUIPOTEXHUYECKHUX COOPYKEHUH, TIOCTPOEHHBIX Ha TeppuTopuu KeIprbzcrana v paboTaronux B MH-
Tepecax 3THX rocyaapcTB. Crenars Tak, 4ToObl ObIJIO MEHbINE OTEPh, CTPOUTH HOBBIE KaHAJIBI, pe-
MOHTHPOBATh CTaphIE.

B cosetckuii mepuoa (10 1991 roma) koHGIHMKTHBIE CUTYalnu Mex 1y pecyonukamu [IAP mpu uc-
MOJTb30BAaHUY TPAHCTPAHUYHBIX BOJHBIX PECYPCOB MPAKTUICCKH OTCYTCTBOBAJIH, TIOCKOJILKY BOJIHBIC
pecypchl paccMaTPUBAIUCH KaK 0OIIETOCYAapCTBEHHAs! COOCTBEHHOCTh. B 3TOT mepuo aericTBoBaia
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CUCTEMa KOMIIEHCAIIMOHHBIX MEp, HallpaBJIeHHAs HA BO3MEILIEHUE pecyOIMKaM BEpPXOBbs yIIepOoB,
CBSI3aHHBIX C COOPYKEHHEM U DKCIUTyaTallMe BOJOXPAHUIMIL. DTU MEPBI IPEAYCMATPUBAIIH JIBIOT-
HYIO TOCTaBKY 3HeproHocutenei (HedTh, ra3, yroib) 1 CeIbX03MPOAYKIMH B 00beMe, IKBUBAJICHT-
HOM 3UMHEH HeloBbIpaboTKe 31ekTposHeprun Ha ['DC U moTepsaM CenbX0o3MpOAYKLIUU Ha 3EMIISX,
IIONABIIKX B 30HY 3aromuieHus. [Tocae 1991 roga MHOrME npupogHBIE peCypChl OKAa3aIUCh HA TEPPU-
TOPUHU OTAEIBHBIX CYBEPEHHBIX I'OCYIApCTB, CBSA3M U CTPYKTYPa €AMHOIO XO3AHUCTBEHHOIO MeEXa-
HU3Ma yIpaBJIeHUs BOJHBIMU pecypcamu ObUIN pa3pylICHbI.

[ToaTOMYy OCHOBHBIEC MYTH PEIICHUS NaHHOW MPOOIEMbI BUASTCS B BHICTPAMBAHUH CXOXKEH C COBET-
CKOI MOZIeNTi BOJTHO-dHEPreTHUecKoro B3aumozeiictaus. Kak MmunuMym B pamkax camoit Llentpaib-
HOM A3uu. J{ns 3TOro He06XOAUMBI OJTUTHYECKAsI BOJISL U CEpbe3Hasi HKCIIEPTHAS. U aHATTUTHYECKast
paboTa — [Ji yCUJIEHUS! COTPYJHUYECTBA MEX/1y CTpaHAMH pErroHa.

I'uapopecypcesl B LIA popMHUpYIOTCS TONBKO 3a CYET JIEAHUKOB, T.€. OT UX COCTOSTHUS 3aBUCUT BOIOCHA0-
JKEHUE BCEro perruoHa. Mexxay TeM 3a MOCIEIHUE Tofbl JerpagupoBain npuMepHo 30% JeIHUKOB, U
€CIIM CUTyalusl HE U3MEHUTCS, TO K CEPEIMHE HBIHEIIHETO BEKa OHU MOTYT pacTasiTh HAIIOJOBHHY, a K
Hayally CICIYIOLIEro CTONETHs U BOBce mcuesHyTb. Ha Teppuropun KeIpreiscrana HaxoquTcsi OKOJIO
45% Bcex neqHukoB LlenTpanbHOM A3Ku, U IPOrHO3bI UX COCTOSIHUSI BBI3BIBAIOT OCOOYIO TPEBOTY.

[TouTu BCs TEppUTOPHS PECITYOIHKH OKA3bIBACTCS TOIBEPIKEHHOM BIUSHHIO CEJIEBBIX MOTOKOB. B KbIp-
roi3cTane HacuuthiBaetes 3 103 ceneBbIx peku. B ycnoBusx U3MeHEHHs KITMMaTa 0KHUIaeTCs yBeJnye-
HUE Yrciia Ype3BbuaitHpIX cutyaruid. YC 00ycIoBIMBaCT BBICOKHI U3HOC BOAHOM, SHEPTETHUECKOM, J10-
POKHO-TPAHCTIOPTHOM UHPPACTPYKTYpbl. MI3HOC HHPpACTPYKTYphl BOJIOXPAHUIIHIL, XBOCTOXPAHIIIHUIII,
PaCToNIOKEHHBIX Ha TOPHOU TeppuTopun KbIpreiscTana, moj JeHCTBUEM JIMBHEBBIX OCA/IKOB — TaWT B
ce0e BBICOKHE PUCKH SKOJIOTHIECKOTO Oe/ICTBHS 11 Bcero LleHTpanbHO-A3HaTCKOTO peruoHa.

CornacHo mpoOrHO3aM CIEIUAINCTOB, B BYX TJaBHBIX pekax perrmoHa — Celpaapbe U AMynapbe —
k 2050 rogy ypoBeHb BOJBI CHU3UTCS MOYTH Ha 15%, 4TO HEOIATONPHUATHO CKAXETCS Ha CTpaHax,
WCTIONB3YIONINX TAHHBIN BOJIHBIN pecypc, TO3TOMY OYEHb BaXKHO YK€ ceiuac UCTIOIb30BaTh pa3ind-
HbIE MEXTOCYAapCTBEHHBIE MOJIXO/IbI B pelieHnH BoAHbIX npoosieM B [IA. K npumepy, nias paspa-
0OTKM CHCTEMBbI CIPaBeIJIMBOr0 00MeHa BOJHBIX PeCYPCOB B peruoHe HeoOXOAUMO CO31aTh
e/IMHbIIl KOOPAMHUPYKIIMHA OpraH ¢ nmpusJjedeHneM Poccum, koropasi cMorJia 0bl CbIrpaTh
POJIb MOCPEAHUKA B IIepPeroBopax 00 AKTHBU3AIUM YIIPABJIEHUS BOAHLIMH pecypcaMu, HCIO0JIb-
3ysl MEXaHU3MbI TakuX 00beanHenni, kak EADC u IIOC.

[lo nanHsIM BcemupHOro skoHommuueckoro ¢opyma, BOJHBIE KPU3KUCHI U MPOBaJ AECUCTBUN IO
60pb0e C UI3MEHEHUEM KJIMMAaTa SIBJISIIOTCS OHUMHU U3 Hanbosiee BEPOSATHBIX U CEPbE3HBIX INI00aNb-
HBIX pUCKOB. BOIHBIH cTpecc yrpokaeT cTaTh CIep>KUBAIOIIUM (PaKTOPOM Uit OYAyIIEero pocTa U B
[entpanpHOM A3mm: BKJIaJ KyOndeckoro meTpa 3adopa npecHoid Bosbl B BBII B pernone siBnsercs
OJIHUM U3 CaMbIX HU3KHUX B MUpE.

[IpoaBuxeHe MHTEIPUPOBAHHOTO yIpaBieHHus BoAHbIMU pecypcamu (MYBP), akuenra Ha 1eH-
HOCTB BOJIbI U IUTUIOMATHU JOJKHO OBITh HAIIPaBJIEHO HA TO, YTOOBI C/IeNIaTh BOAY KIIOUEBBIM (hak-
TOPOM YCTOHYHBOI0 COLUAIbEHO-I)KOHOMHYECKOTO Pa3BUTHS M CHU3UTh PUCKU CTUXUMHBIX Oe/1CTBU,
CBSI3aHHBIX C BOIOM. B pernone nomkHO ObITH 0011Iee TOHUMaHUE AaTbHEUIIIET0 Pa3BUTHS, TOBBIIIIE-
HUS 3QPEKTUBHOCTH UCIIOIB30BAHUS BOJIbI, COKPALIEHUS CIIPOCA HAa BOAY, YIy4IICHHUs YIPaBICHUSA
MIOTOKaMH U XPaHEHUEM, MHOI'OLIeJIEBOM MHPPACTPYKTYpPbl, MAaKCUMHU3ALMU 3PPEKTUBHOCTH UHBE-
CTULIMHI U BHeApeHUs npuHiunos MY BP.

OcHoBHasl 3a/1a4a PErHOHAIBHOTO COTPYJHHYECTBA B 00JIACTU OKpY>KAIOIIEH Cpeabl U BOJIHBIX pe-
CYpCOB 3aK/IIO4aeTcs B TOM, KaK OOBEIWHUTh HAIIMOHAJIbHBIE WHTEPECHl U BbIPaOOTaTh PErvo-
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HaJbHbIE IPUOPUTETHI, KAK COIJIaCOBATh PErMOHAIbHBIE BOAHBIE CUCTEMBI C HALIMOHAJILHOW BOJIHOM
MIOJINTUKON Y UHTEPECAMHU, KaK CO3/1aTh YCTOMUMBOE BOJHOE TAPTHEPCTBO?

['moGanpHOE MOTEIIICHUE — 3TO TII0OaNbHAs Tpodsema, TpeOyromas r1o0aTbHBIX OTBETHBIX MEP U B
TO € BpeMsI MECTHBIX U PErHOHANILHBIX pemeHuid. HactosrenbHo HeoOxoaumo Oosee 3¢ (HeKTHBHO
HCIIOJIb30BaTh PECYPCHI, MpeuiaraeMble KITUMaTHUYeCKUMH (POHAAMH U IPOTPAaMMaMHU 3€JIEHOTO pa3-
BuTHs. CMsIr4eHre MOoCieICTBUN N3MEHEHUS KIIMMaTa U afanTalus K HUM, a TAKKe «3eJIeHOe» pas-
BUTHE MOTYT OBITH O0siee 3 PeKTUBHBIMU, €CITH OHU OYIYT OCYIIECTBISITHCS B PETHOHATTLHOM Mac-
mrabe. Ctpanam LleHTpanbHoil A3uu noTpeOyIOTCS 3HAYUTENbHBIC JOTIOTHUTEIbHBIC PECYPCHI AJIs
OBICTPOTrO BOCCTAHOBJICHHMSI M HAJJICIKAIIETO PEHICHUS PACTYIINX CIOXKHBIX MPOOIeM, TAKUX KaK U3-
MEHEHHUE KIIMMaTa, yXyIICHHE COCTOSHHS OKPYXKAIOIIeH Cpe/bl, 1eMorpapuuecKuii pocT U Hacje-
e 30-IeTHer0 HeJOCTaTOYHOTO HHBECTUPOBAHMSI B BOJHYIO HHPPACTPYKTYpY.

Pa3BuTHe MHTErpUpPOBAHHOIO YIPABJICHUS BOJAHBIMU PECYpPCAMH HA PETMOHAIIBHOM YPOBHE MOXKET
YCKOPHUTH POCT B KAXKJIOHM CTpaHe 3a CUET ONTUMATBHOTO UCIIONB30BaHuUs (DaKTOPOB MPOU3BOJCTBA —
BOJIbI, 3¢MJIH, IPUPOIHBIX PECYpPCOB, paboYeil CUJIbl, KauTala, MPeANPUHUMATENIBCTBA — U TIOTHOTO
pa3BUTHUS PETHOHATIBLHOTO PHIHKA, BKJIOYast peIHOK KamuTana. B XXI Beke Boja, BO3MOXKHO, SIBIISI-
€TCs1 CaMbIM BaXKHBIM CTPATErnYecKUM pecypcoM LlenTpanbHoit A3uu. Pemenue cTpansl 0 pa3BUTUH
Y YNPaBJICHUHU BOAHBIMHU PECYpCaMH MOXKET 3aTPOHYTh CTpATErMUYE€CKUE UHTEPECHl ee coceneil. 3a-
MEHa PECYpPCHOM KOHKYpPEHLMHM COTPYAHHUYECTBOM IO3BOJUT cTpaHaM lleHTpasibHOW A3uu COB-
MECTHO (POpPMYITHPOBATH U MPOJIBUTATH CBOU CTPATETHUECKUE UHTEPECHI.

Ham HeO6XOI[I/IMO cO3aaThb Onar OIIPUATHYIO HOJIUTUYCCKYIO U TCXHUYCCKYIO Cpeay AJIk CUCTCMHOI'O
yHpaBJICHUA BOOAHBIMU pECypCaMU U JJIsI MHOT'OOTPACJICBBIX WHBECTULIMH C 1IEJIbIO ITOBBILICHUS BO/I-
HOfI, 3HepreTqucxoﬁ u HpOI[OBOHBCTBCHHOﬁ 0€30IMaCHOCTH KaK KJIHOYEBOr'O (I)aKTopa ajarnTainun K
W3MEHEHHIO KJIMMaTa U CMATYEHHS €r0 MOCIeACTBUM.

Hawm HyXHa mpaBwiIbHasi MHCTUTYLHMOHAJIbHAS CTPYKTypa s 3((HEKTUBHOIO COTPYAHUYECTBA —
Hanpumep, uaes BogHo-3HepreTuyeckoro KOHCOpLUUYMa, SKcIepTHON miaTtdopmsl LIA no BogHON
0€30I1aCHOCTH, YCTOMUMBOMY pa3BUTHIO U OYyIyUIMM MCCIEIOBAHUAM, TAKMX HHCTUTYTOB, Kak
M®CA un HAPOC. Ham Hy>X€H MHKIIIO3UBHBIN MPOLECC: HE OCTABJISATh HUKOIO M03a11 — HU OJHY
CTpaHy (HampuMmep, BKIOUUTh AQraHucTaH, yBakaTb HHTEPECHI BCEX CTPaH).

I[J'Iﬂ paluOHAJIbHOI'O HCIIOJIIB30BaAHUA BOJHO-OHCPICTHYCCKUX PECYPCOB HeHTpaHBHOﬁ Azum HaMm
HGO6XO,I[I/IMO IPUHATb KapANHAJIbHBIC, KOHKPCTHBIC H B(b(I)CKTI/IBHLIe MCPBI, ITPEKIAC BCCTO, IO ITPH-
BJICYCHHIO B BOI[HLII71 u BOI[HO'SHepFeTI/I‘IeCKI/Iﬁ CCKTOPHI CTPAaH PETUOHA MacIITaOHBIX KallMTaJI0BJIO-
)KCHHﬁ, KaK rocy1apCTBCHHbLIX, TaK 1 YaCTHbIX.

O¢ddexTuBHOE yNpaBiIeHHE TPAHCTPAHUYHBIMU BOJHBIMU pecypcaMu TpeOyeT KOHCTPYKTUBHOTO
JIMaJIora u MeperoBopoB, B pe3yJIbTaTe KOTOPBIX MOKHO ONPEAECIUTh ONTUMAJIBHBIN JIJI BCEX y4acT-
HUKOB CLIEHapuil U pa3paboTaTh (pUHAHCOBBIE U Apyrue 0oJiee HIMPOKHE CTPATETUH COTPYIHUYECTBA
JUISL €T0 Pean3alnu.

B 3aBCPUICHUEC XOTCIIOCHh OBl OTMETHUTD, UTO HEPCHICHHOCTE BOAHO-OHEPICTUICCKUX np06neM B O1-
HOHM CTpaHE MOXKET OTPaKaThCs B BOIMPOCE oOecreueHusi BOAOU sl Ipyrux crpaH LleHTpanbHOM
Azun. B 3TOM cBSI3U MBI IPEIIOKIIN Obl 3aMHTEPECOBAHHBIM CTpaHaM OOBEAMHUTD YCUIIUS TS ITPH-
BJICUEHHUS B BOJHBIN cekTop KbIprei3cTana kak cTpaHbl (OPMUPOBAHUS MTOYTH MTOJIOBUHBI BCEX BOJ-
HBIX PECypCOB pErroHa MHBECTHIIMNA U BHEAPEHUS COBPEMEHHBIX TEXHOJOTHM. JTO MO3BOIHIO OBl
HE TOJIbKO Oosiee 3(pPeKTUBHO HCMOIB30BaTh BOAHO-DHEPIETUYECKUE PECYPCHI, HO U TMOBBICUTH
YCTOWYHBOCTD K PA3IMYHBIM IPUPOIHBIM BO3ACHCTBUSIM.
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Cyaman Makmymoesuu Omypoe

Hayunwuii compyonux

Hayuonanvhulii uncmumym cmpamezuieckux uccie008anull
npu [Ipe3udenme Kuvipevizckoii Pecnyonuku

IIpuanMaemMsblie Mepsbl 0 HcnoJb30Banuw BUD B KP

OcHoBormosararoluM JOKYMEHTOM [0 IPHUHLHUIIAM 3€JI€HONW PKOHOMHUKH CIY)KUT IOCTAaHOBJICHUE
XKoropky Kenema Keipreizckoit Pecniyonuku «O0 ytBepxkaenun Konuenuuu «Ksipreizcran —
CTpaHa 3€JE€HOM SKOHOMMKM» U Mepax 110 BHEAPECHUIO IIPUHIUIIOB 3€JI€HOU 3KOHOMUKH B KbIp-
rei3ckoit PeciyOmuke» ot 28 utons 2018 roga Ne 2532-VI.

[IpaBurenbctBoM Kbipreizckoit Pecriyonuku B nensx peanusanuu pemienus [lapnamenta KP Obiio
NpUHATO mocTaHoBiIeHue «O0 yTBepxkaeHun [IporpaMmbl pa3BUTHS «3e€JICHON» SIKOHOMUKHU B Kbip-
rei3ckoit PecnyOmmke Ha 2019-2023 roae» ot 14 HostOps 2019 roma Ne 605. IIpaBuTenbcTBO ycTa-
HoBwWJIO [li1an MeponpusTuii o peanuszanuu [IporpaMMbl pa3BUTHS «3€JICHOI» SKOHOMUKHA M MaT-
PHIly HHIUKATOPOB IIPOTPAMMBI.

AKTyaJIbHOCTb U BaXXHOCTb BHEAPEHUS IIPUHLUIIOB 3€JIEHOM SKOHOMMKH TaK)Xe oTpakeHbl B Hanmo-
HainbHOU mporpamme pa3BuTusi Keipreizckoit Pecny6nuku 10 2026 roga, yTBepkaAeHHOH YKa3oM
[Ipesunenta Keiproizckoit PecniyOnuku ot 12 oktsi0pst 2021 roga Ne 435. Tlpesunentom Kbiprasiz-
ckoii PecriyOnuku cTaBaTcs Clieayronue 3a1a4uu:

- CO3JJaHHE YCIIOBHI YCTOMYHUBOTO PA3BUTHUS 3€JIEHOM SKOHOMUKH;

- pa3BUTHE U TOJJIEPHKKA DKOJIOTHIECKA OPUEHTHPOBAHHOTO OM3HECa,

- MHTETpaIys MPUHITUIIOB 3€JICHON YdKOHOMHUKHU B CEKTOPAIbHYO MOJIUTHKY
- BHEJIpEHHE MaJOOTXOAHBIX, PECYPCOCOEPEraroInX TEXHOIOTUI;

- 3aIyCK HAllMOHAIbHOU cucTeMbl « CTaHIAPTHI 3€TI€HOM SKOHOMUKH.

Crout oT™MeTuTh, uTO [Ipe3unaeHT Keipreizckoit Pecniybnuku 8 saBapst 2023 roma caenan oOpalieHue
K CTpaHaM-TIapTHEpaM M MeEXIyHapOJHbIM (DMHAHCOBBIM MHCTUTYTaM C WHUIMATHUBOW «0OMEHa
BHEIIIHETO JI0JITa CTPaHbl Ha 3€JIeHble HHULIUATUBBD), YTO TAKXKE CIIOCOOCTBOBAJIO OBl YCHEIIHBIM J10-
CTHXKEHMSIM 11eJIeH, KOTOpbIe OBbIIM 3asiBJI€HBI II1aBOM rocynapcTBa Ha OTKphITHM CaMMHMTa MUPOBBIX
JUIEPOB MO M3MEHEHUIo kinMata B HosiOpe 2021 roma B r. I'masro (IHotnanaus): Keipreizcran k
2030 roay CTaBUT LIeJIb COKPATUTh BHIOPOCHI MAPHUKOBBIX I'a30B Ha 44%, a k 2050 roay nmocrapaercs
JOCTUYb YTIEPOJAHON HENTpaIbHOCTH, Nepell KpIprbI3cTaHOM CTOSAT O0JbIINE 33]]a4H, B TIEPBYIO OYe-
peab — Onaroaapsi pa3BUTHIO THIPOIHEPTETUKH.

16 nexabps 2022 roga 06pa3oBaHO roCy1apCTBEHHOE yupexkaeHue « DOH/T 3eJICHON YHEPTEeTUKH MTPH
Kabunere Munuctpos Keipreizckoii Pecniyonuku». CornacHo nonoxenuto, @onp 3eneHoil sHepre-
TUKH SIBJISIETCSA TOCYJAPCTBEHHBIM YUPEKICHUEM, CO3/IaHHBIM B LEJISIX aKKyMYJIUPOBAHUS TEHEKHBIX
CpelacTB Ui (UHAHCHPOBAHUS MPOEKTUPOBAHMS, COACpKAHUS, CYOCHIAUPOBAHMS, PEMOHTA,
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PEKOHCTPYKILNHU, CTPOUTEIBCTBA U PA3BUTHUS 3€JICHON SJHEPIeTUKU. A TaAKKE — CTUMYJIMPOBAHUS pa3-
paboOTKH, BHEAPEHUS U IPOU3BOJICTBA YHEPTrOCOEPEraroIuX TEXHOIOT U BO300OHOBIIEMBIX HCTOUHH-
KOB DHEPI'UH.

[Tpunsat 3akon Keipreisckoit Pecriy6nmku «O BO300OHOBISIEMBIX HCTOUHHUKAX YHEPTHUI» B HOBOH pe-
nakmuu oT 30 uronHs 2022 roxa Ne 49, niensmu 3akoHa SBJISIOTCS pa3BUTHE U UCIIOJIB30BAHUE BO300-
HOBJISIEMBIX HCTOYHHKOB 3HEPTUHU, YCOBEPIICHCTBOBAHUE YHEPTETHUECKON CTPYKTYPBI, TUBEpCH (-
KallMs DHEPrOPECYPCOB, YIYyUILIEHHUE COIIMATLHOTO TOJI0KEHUSI HACEICHHs, 00eCTIeUeHUE YHEPTeTH-
yeckoi 6e3omacHocT Kpipreizckoit PecriyOmuku, oXpaHbl OKpY>KaroIIei cpeibl U yCTOMIUBOTO pas-
BUTHS SKOHOMUKHU.

[Tocranonennem Kabunera MunuctpoB KP ot 24 okTsi6ps 2022 roma Ne 583 yreepkneno Ioio-
XKEHHE 00 YCIOBHSIX U MOPSIKE OCYIIECTBICHUS JIEATEIBHOCTH IO BEIPAOOTKE M TIOCTABKE JICKTPH-
YEeCKOW HEPTUH C UCIIOJIb30BaHUEM BO300OHOBIISIEMBIX HCTOYHUKOB YHEPTHH.

Tax, B 4aCTHOCTH, MOKHO OTMETHTb, UYTO 3a MOCJEIHUE TOJIbI TOCYIaPCTBOM 32 CYET COOCTBEHHBIX
CPEICTB BeAyTCs pabOTHI IO CTPOUTENBCTBY MUHU- U cpeauux ['9C, Tak, Hanpumep:

- 29 asrycra 2021 rona Ilpesunent KP 3anoxun kancymny noa crpoutenscTBo HoBoit ['DC «bana-
Capyy» B Tanacckoii obnacTu;

- 14 okta6ps 2021 roga oH mpuHsI yyacTHe B 3amycke B skcrutyaranuio Cokynykckoi [9C-2 B
CokynykckoM parioHe Uyiickoit o01acT;

- 8 mtons 2022 rona nan crapt crpoutensctBy ['OC «Kambap-ATa — 1» B [xanan-Abanckoii obma-
ctu. I[Ipesunent KP nomuepkuyn BaxHoe 3naueHue ['9C «Kambap-ATta — 1» 1151 9HEPrOCUCTEMBI
cTpanbl U lleHTpanbHON A3uu M pHU3Bal BCEX K COBMECTHOW pabOTe M BHECEHHIO CBOETO BKJIAJa.
[TpoexT cTtpoutenscTBa Kambaparunckoit 'DC-1 gBisieTcss KpyMHEHIIIMM SHEPTrOOOBEKTOM M3 BCETO
cocraBa kackaga Kambaparunckux ['OC. OH npegycMaTpuBaeT CTPOUTEIHCTBO KAMEHHO-HAOPOCHOM
I10TUHBI BeIcoTOM 256 M 11 ['DC ¢ ycTtanoBneHHOM MotHOCTHIO 1 860 MBT, co cpeHeMHOr 0N THEH
BBIPa0OTKOM 5,6 Miipa KBT 4 1 MOJTHBEIM 00beMOM BoJoXpaHuiIuina 5,4 mupa M> Boabl. O01as cMeta
ctpoutenscTBa Kambaparunckoit '9C-1 cocraBnser 2 mapa 916 mun 600 Teic. nommapos. Ctpou-
TEJIbCTBO COCTOMUT U3 IIECTH MO3TAMHbIX (a3,

- 21 oxTs6ps 2022 rona nan ctapt crpoutenbeTBy Kynanakckon ['DC, B cene Kynanak Hapobiackoi
obacTH.

3 aBrycra 2023 rona [Ipeacenarens Kabunera MunuctpoB Keipreizckoit PecryOnnku Axkpuidex
JXKanapos B pamkax paboueii moeznku B Mccrik-Kynbckyro 001acTh 03HAKOMHIICS C MECTOM CTPO-
WTENILCTBA THIpOAIEKTpocTaHIMM Ha peke Capsl-J[ka3. [1nan ctpoutenscTa 6 I'DC MOIHOCTHIO
1 100 MBrTt na peke Capsbi-/[xa3 611 pazpadoTan emie B 1982-1987 ronax, ogHako 3a rojsl He3a-
BUCHMOCTH MPOEKT TaK W He ObLI peann3oBaH. B HacTosImee BpeMs 00CyKAal0TCs My TH TPUBIIE-
YeHUs] UHBECTULIUHI U1 peaiu3alui JaHHOTO MPOEKTa.

I'maBa kaOMMHa TaK)Ke O3BYUYMII PsII ONTUMUCTHUYHBIX HOBOCTEH 10O MOBOJAY pacIlUpEeHMs IHepre-
trueckux momHocter KP B 6mmkaiimue roast. [To ero nadopmaruu, 10 konma 2026-ro B peciy6-
nuke o6yzaet noctpoeno 48 I'DC mourHocThio 6onee 4 'BT 700 MBT 1 15 BeTpsiHBIX 3JI€KTPOCTaH-
uui obmei momrHocThio 5 'BT 700 MBT. Kpome TOro, OyAayT mpou3BeleHbl PEKOHCTPYKIUU



115

ToxTorynbckoit u Yu-Kypranckoit 'DC ¢ BBeieHHEM JONOIHUTENBHBIX MOILTHOCTEN B 276 MBT, a
¢ OKOHUaHueM ctpouTtenbeTBa «Kambapatei-1» n «Kambapatei-2» OHH CMOTYT IPOU3BOIUTH OoJiee
2 000 MBT 351€KTpOIHEPTHUH.

IIpesunent KP B pamkax meponpusaruii Henenu Boicokoro ypoBHs 78-i1 ceccuu ['enepanbHOil Ac-
cam6ien OOH B r. Heto-Mopk Berpermiics ¢ Axmuauctparopom IIporpammsr passutust OOH Aku-
Mo lllTaitHepoM — OTMEUEH MPOEKT TpeX cTpaH 1o crpoutenscTBy Kambaparunckoit ['9C-1. Keip-
I'bI3CKasi CTOPOHA NoJlaraercs Ha nogaepxky IIporpammsl pazsutus OOH B yacTu peanusanuu 3Ko-
JIOTHYECKUX U 3€JIEHbIX MPOEKTOB, a TAKXKe Ha MOAJIEPIKKY Ul JOCTHKEHUS 1IeJIel IO COKPAILEHUIO
BBIOPOCOB MAPHUKOBBIX Ta30B.

21 cenrsabps 2023 roja riaBa rocyaapcTsa B pamKax paGouero BusuTa B I. Hpio-Mopk mposen
BCTpedy ¢ aupekropoM — pacnopsaureireM MB® Kpucranunoi I'eopruesoii. B sHepreTuueckom
cextope KP B Gnmxaiimme 5 ner OyneT peanu3oBaHa 1ieiasi IporpaMMa MacIiTaOHbIX IPOEKTOB 110
3HAYUTEJIILHOMY YBEJIMUEHHUIO MOIIIHOCTH U PEKOHCTPYKIIUU OCHOBHBIX T€HEPUPYIOIINX MOIHOCTEH
co ctpoutenbecTBOM HOBBIX ['DC. KP ncnonbesyer tonbko 13% BOIHO-3HEPIETUYECKUX PECYPCOB
CTpaHbl, ABJSSICH IIPU ITOM CTPaHOM, OoraTtoil BOIHBIMU pecypcamu. ['ocy1apcTBO CBOMMHU CHUIIaAMU
U TIPY TIOMOIIIY MHBECTOPOB B OJIMDKAMIIINE TO/bI Ha TEPPUTOPHUH cTpaHbl 3amycTut oT 50 1o 100 manbix
I'DC, u3 Hux 10 KoHIa roga — 16.

B nenom, B 2024 rony B KsIpreizctane miaHupyeTcs 3anycTuTh 11 ruaposniekTpocTaHuuii, B TOM
4Kclie IATh KpynHbIX U mecTs MuHU-1"'OC. Ilo ntoram nepsoro nomyroaus 2023 roga Keipreiscran
JIOCTUT HAWJTY4YILIEro B PErHOHE pe3yJsbTara 110 HApaIlIMBaHUIO BHIPAOOTKHU 3JEKTPOIHEPTUU — MPU-
poct coctaBui 14%.

[IpuHATHI Ha 3aKOHOAATEIBHOM YPOBHE ITOIIPaBKH, o3BosIstomme @oHy 3eneHo0i sHepreTuku Kuip-
TBI3CTaHa KaK YMOJHOMOYEHHOMY OpraHy MOJYYHUTh MPaBO OECCPOYHOTO IOJIb30BAHUS 3EMIISIMH,
MPUTOAHBIMU IS UCTIOb30BaHus BUD.

OTHOCHTENBHO UCTIOIB30BAaHUS SHEPTUHN CONHIA KbIprbI3cTaH MoIyyaeT B CPEIHEM B IO OT COJIHLIA
4,64 mapa MBT-u ny4ucToit sHepruy, unu 23,4 kBT-4 Ha 1 M2, mpuueM cpeaHeroaoBas mpoaoIKH-
TEJIBHOCTh COJTHEUHOTO CUSIHUS Kosebnercs no Tepputopun oT 2 100 1o 2 900 yacos. B s1oii cBsizu
B KbIprei3crane miaHupyeTcsi CTPOUTENBCTBO CPa3y MIECTH COTHEYHBIX JIEKTPOCTAHLUH, OOIbIINH-
CTBO U3 KOTOPBIX OYyT peain30BbIBATHCS HHOCTPAHHBIMU KOMITAHUSMH.

Tax, npoekT coaHeuHoH 3nekTpocTaHui MouHocTeI0 300 MBT B cene Topy-Aiirsip Mccbik-Kyinb-
CKOTO0 paiioHa peanusyeTr komnanus «bumkek Comapy.

B nacrosiee BpemMst mpopabaThIBaeTCs BOIIPOC HHBECTUPOBAHUS ¢ POCCHIICKO-KBIPTBI3CKUM (DOHIOM
pasButus (PK®P) u nunoctpanHbIMU OpraHuzalusMy, B 4ucie KoTopbix EBpasuiickuii 6aHk pa3Bu-
tusi (EABP), «I"aznpombank» u «KOHUTpUH DHEPIKUY.

Kwuraiickas komnanust Power Construction Corporation of China miuaHupyeT CTpOUTEIBCTBO Cpa3y
yeTbIipex 00bexkToB BUD:

® coyHeYHas deKTpocTanius «MuH byak» momrHocThi0 100 MBT B Hapbeiackoit obmactu. 3aBep-
IIEHO 00CJIeI0BAHUE COTHEUHBIX PECYpPCOB M 3€MENIBHOTO Y4acTKa, TOTOBUTCS oT4eT 0 TOO;
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® BeTpoBas deKTpocTaHus MoiHocThI0 150 MBT B TonckoM paiione Mcecrik-Kynbekoit obnactu.
3aBeplleHbl BO3BEACHNE U YCTAHOBKA BETPOU3MEPUTENbHON BhIIIKKA. COOp M aHANN3 TaHHBIX U3Me-
penuii Betpa u TOO 3aBepuutcs B 2023 roay;

e cosHeuHas aekTpocrannusg 300 MBT B Uytickoit o6nactu Kemunckoro paitona. Begyres nepe-
TOBOPBI C MECTHBIMHU BJIACTSMH 110 ONPEICICHUIO IUIOIIAIKH /I CTPOUTEINHCTBA;

e conHeuHas dnekTpoctaHis B ToHckom paiioHe Wcechik-Kynbekol 005IaCTH MOIIHOCTHEO
500 MBrT. 3aBepuiena noaroroska TOO. Hauano crpoutenscrsa mnanupyercs B 2023 roay.

B oTimune oT COMTHEYHOM YHEPTUH BETPOBAsk SHEPTHUS paclpe/iesieHa 1mo Tepputopuu Keipreizcrana
KpaitHe HepaBHOMepHO. Hanbosee OiaronpusiTHOM 11t 3 PEKTHBHOTO BETPOUCIIONH30BaHUS, B TOM
YHCIIC IS CTPOUTEILCTBA KPYITHBIX BETPOBBIX CTAHIIUN, KOTOPBIE MOTJIH OBl pab0TaTh Ha YHEPTOCH-
CTeMy, SIBJISIETCSl TpeOHeBast 30Ha XpeOTOB, I7Ie COCPEAOTOYCHO OOJIee MOIOBUHBI SHEPIeTUIECKOTO
noTeHIrana Berpa. ['0oBasi MPOIOIKUTEIBPHOCTD YHEPTETUICCKA AKTUBHBIX BETPOB COCTABIISCT
5-7 ThIC. 4acOB, y/IebHAs SHEPTHS BETPOBOT0 motoka — 10 2 000 kBT-4 Ha 1 M2,
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XVIMEXKAYHAPOAHASA HAYYHAS KOHOEPEHIIUA
«PETMOHAJIBHBIE YCHUJINA U MEXIYHAPOJHOE COTPY IHHYECTBO
JJIA JOCTU/KEHUA YIVIEPOJHOU HEUTPAJIBHOCTHN»

Doctor Christopher Abraham

Professor, CEO & Head — Dubai Campus
Director — Executive Education

S P Jain School of Global Management

Reaching Net Zero Cooperation

Reaching Net Zero Cooperation is an approach that intricately maps out the multifaceted journey
towards achieving net zero carbon emissions on a global scale. It delves into the intricate interplay
between behavioral science, human collaboration, and the deployment of clean energy technologies,
positioning these elements as the cornerstone of effective climate action. This approach underscores
the commitment across various sectors, notably automotive, construction, and energy, to realize the
2050 net zero emissions target, a goal that resonates with the aspirations of the 2015 Paris Climate
Agreement. This analysis echoes the foundational belief in the power of collective human endeavor
and technological innovation as pivotal drivers for environmental sustainability.

The global effort to reach net zero emissions requires extensive cooperation and collaboration across
various sectors.

In exploring the regulatory landscape and investor dynamics, the approach emphasizes the transform-
ative potential of stringent policies and enlightened investment philosophies in steering industries
towards sustainable practices. This analysis not only highlights the financial and regulatory mecha-
nisms at play but also underscores the symbiotic relationship between market forces and environmen-
tal stewardship. Through this lens, the narrative portrayed a scenario where regulatory frameworks
and investor expectations act as catalysts for innovation and sustainable growth, akin to the regulatory
signals in cellular systems that guide the behavior of individual cells towards achieving a harmonious,
collective objective.

Several key themes emerge, emphasizing the importance of collaboration in achieving net zero
targets:

Shared Knowledge and Expertise: Collaborative partnerships allow for the sharing of knowledge and
expertise across different sectors, accelerating innovation and helping organizations learn from each
other's experiences.

Pooling Resources and Innovation: Collaboration allows nations to pool resources, both in terms of
materials and finances, as well as share innovation, which can speed up the pace of the global energy
transition and help reach net zero targets sooner.

Strategic Alignment and True Partnership: When companies join forces on decarbonization, they need
strategic alignment to tap each other's strengths and achieve true partnership.
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Essential for Climate Action: Effective climate action will involve technological advances, capital
investment, and behavior change, and collaboration is essential for scaling up climate solutions and
understanding between government and business.

Cross-Sector Partnerships: Cross-sector partnerships are needed to inspire change and accelerate a
sustainable built environment.

In conclusion, the path to reaching net zero emissions is intricately linked to the power of collaboration
and partnership. By leveraging shared knowledge, pooling resources, and fostering innovation across sec-
tors and nations, the global community can work towards achieving the ambitious net zero targets.

Mapua Anekcanoposna JIobapckan
OOKMOP dKOHOMUUECKUX HAYK, npogeccop
Doctor of Economics, Professor
Poccuiickuii nogvlil ynugepcumem

Baoum Cepzeeeuu Uexkanun

OOKMOP 9KOHOMUYECKUX HAVK, npogeccop

Doctor of Economics, Professor

Cankm-Ilemepbypeckuii 20cy0apcmeeHHblil IKOHOMUYECKUL YHUBEPCUMem

Poccust Ha MyTH K YCTOHYHBOMY Pa3BUTHI0 NHKEHEPHO-IHEPreTUYECKON MH(PPACTPYKTYPbI
KPYIHBIX FOPO/10B

HanexHocTs U 3(PEeKTUBHOCTh MHIKEHEPHO-IHEPIeTUUYECKOTO KOMIUIEKCA SBJIAIOTCS HEOOXO0Iu-
MBIMU YCJIOBHSIMH HOPMAaJbHOTO ()YHKIIMOHHUPOBAHUS TOPOJCKUX SKOHOMHUYECKHUX U COLMAIBHBIX
IIPOLIECCOB M OKA3BbIBAIOT 3HAYUTEIILHOE BIUSHUE HA YCTOMYUBOE pa3sBUTHE ropoaos. Kak otmedaror
COBpeMeHHbIE uccienoBarenu [1-3], Ha ceroHAUIHUHI JeHb COCTOSTHUE MHKEHEPHO-IHEPreTHIEeCKON
uHpacTpykTypsl B Poccun o0nagaer psiioM HETaTMBHBIX XapaKTEpUCTHK, IJIAaBHBIM 00pa3oM ¢
TOYKHU 3pEHUsI HU3KOTO YPOBHS €€ dHepreTndeckoil 3ppeKTuBHOCTH M BBICOKOTO YPOBHS (hu3nde-
CKOT0 U (P)YHKIIMOHAJIBHOTO M3HOCA.

WmxeHepHO-9HEPreTHYECKHE CUCTEMBI B OOJIBIIMHCTBE TOPOI0B POCCHY B 11€JI0M BBITTOHSIOT (DyHK-
LIMU 110 00ECTIEYEHHIO TOTPEOUTENEH IHEPreTHUECKUMHU 1 BOJAHBIMU PECYPCaMHU, HO IIPU 3TOM TIOCTO-
SIHHO CTAJIKUBAIOTCs ¢ pobiieMamu. B HacTos1iee BpeMsi HHKEHEpHbIE 00bEKThI BO MHOTMX rOpojiax
CTpaHbl B 3HAYUTEILHON CTENEHHU U3HOILIEHBI. B cpeqnem no Poccum M3HOC TOIOBHBIX COOPY>KEHUM
U CeTeH MHKEHEPHO-IHEPreTH4eCcKoro koMiuiekca npesbimaet 50%. [ Hux xapakTepHa TEXHHUKO-
TEXHOJIOTUYECKas OTCTaNocTh. KauecTBO yciyr, mpeaocTaBisieMbIX MOTPEOUTENSIM JTaHHOTO KOM-
IUIeKCa, HE B MTOJTHOM MEpe COOTBETCTBYET ACHCTBYIOUIMM CTaHAApTaM B 3TOM 00JacTH U BBI3BIBAET
MHOTOYHCIICHHBIE HApeKaHHs HaceleHus. IMEIoT MecTo OrpoMHBIE ITOTEPH PECYPCOB: MOTpedIeHNE
SHEPTUH U BOJIBI B 2-3 pa3a BhIIIE, YeM B Pa3BHUTHIX CTpaHax [4].

OCHOBHBIMU TIPUYMHAMH UMEIOIIUXCSA MPOOIEeM YCTOWYMBOIO Pa3BUTHS WHIKEHEPHO-3HEpreTHye-
CKOI HH(DPaACTPYKTYphl KPYIHBIX TOPO10B B Poccuu sBns0TCS 1epUIUT HHBECTULINIA, MOHOTIOJIBHO-
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BCI[OMCTBCHHBH\/JI MEXaHNU3M XO03IUCTBOBAHUS U OTCYTCTBHEC PCAJIbHOI'0O MCXaHHU3Ma CTUMYJIMPOBAHUA
pecypcocoepexkenus. [IpoBouMBIN aHaIU3 CUTyallud B JaHHOW cdepe OOBEKTUBHO CBUIICTEIh-
CTBYET O HEOOXOMMOCTH CTPATETMUECKOT0 MOAX0/1a K 00ECTIEYeHUIO YCTOWYMBOTO Pa3BUTHUS TOPOJI-
CKHNX WHXCHCPHO-OHCPICTUICCKHUX KOMIIJICKCOB.

Baxknelmumu nensiMu pa3BUTHSI HHXEHEPHO-IHEPTreTUUECKOI0 KOMILIEKCa SBJISIOTCS 00ecreyeHne
6e3aBapuitHOI pabOTHI €ro MpeanpUsATHIA, HOBBIILIEHHE KaYeCTBa yCIyT B JaHHOH cdepe 1 akTUBHOE
BHEJPEHHE MEXaHU3MOB ONTUMHU3ALUH ITOTPEOICHUS PECYPCOB.

OCHOBHBIMU HaNpaBJICHUSMHU yCTOMYMBOIO Pa3BUTHS HHKXEHEPHO-PHEPreTHUECKOW HH(pacTpyK-
TYPbI KPYIIHBIX TOPOJOB SIBIISIOTCSA:

- opMHupoBaHUE MEXaHU3Ma PECYPCO- U SHEProcOepesKeHNUs;
- COBEpILIEHCTBOBAaHUE CUCTEM YTIPaBJICHHUS,;
- IOCTENEeHHBIH Mepexo]] Ha SKOHOMUYECKH 000CHOBAaHHbIE TapUQBL;

- CO3/laHM€ KOHKYPEHTHOW cpelibl M PHIHOYHBIX OTHOIIEHUH IyTEM BbIAEICHUS M3 COCTaBa €CTe-
CTBEHHBIX MOHOIOJIMH OTIENBHBIX CTPYKTYp, OOECIIEUMBAIOIINX pPa3BUTHE KOHKYPEHIMH (HOBOE
CTPOUTENHCTBO OOBEKTOB, KAUTAIbHBIA PEMOHT U PEKOHCTPYKIIHS);

- pa3BUTHE MHBECTULIMOHHOW MOJUTHUKHU, BKItOoYas (OpMHUpOBaHHE OJAronpUATHBIX YCIOBUH HpuU-
BJICYEHUs] MHBECTHUIIMI, B TOM YUCJE C MCIOJIb30BAaHUEM MEXaHU3MOB IOCYAApCTBEHHO-YACTHOIO
MapTHEPCTBA U KOHIIECCHOHHBIX (POPM JOTOBOPHBIX OTHOIICHUH.

Peann3anus nepednciaeHHbIX MPENIOKEHNN MTPETyCMaTPUBAET IPUHATHE HOBBIX U KOPPEKTUPOBKY
JeUCTBYIONNX (heiepalIbHBIX U PETHOHAIBHBIX 3aKOHOB U CO3JJaHHE B CUCTEME MHKEHEPHO-IHepre-
TUYECKOT0 KOMIUJIEKCA aKIIMOHEPHBIX OOIIECTB C TAKETOM aKLUi B COOCTBEHHOCTH IOpo/ia.

Lenb sHEpreTrdyeckoit noauTuku Poccnn — MakcuManbHO 3¢ (HEKTUBHOE UCTIONH30BaHUE IPUPOIHBIX
SHEPreTUUECKUX PECYypCOB U MOTEHIMANIA YHEPreTUUECKOT0 CEKTOpa JIsl yCTOMYHBOTO POCTa SKOHO-
MUKH U TOBBIIIEHUSI KaueCTBa KU3HU HaceleHus crpaHbl. CTpaTerus omnpenenseT Lelnu U 3aaadu
JOJITOCPOYHOIO Pa3BUTUS SHEPreTHUECKOI0 CEKTOpa CTpaHbl, IPUOPUTETHI, OPUEHTUPBI U MeXa-
HHU3MBI TOCYJapCTBEHHOM MOJUTHKH B 9TO# cdepe [5].

CTpaTeI‘I/IH Q)OpMpreT HOBBIC OPUCHTUPBI Pa3BUTHUA SHEPICTUUICCKOI'O CCKTOPA, BKIIIOYasaA TCHACHIINN
W IIPOTHO3bI PA3BUTHUA SHCPICTHKHU, IICPCIICKTUBLI CIIPOCA Ha pOCCHﬁCKHC OHEPropeCypcChbl, OCHOBHELIC
TTOJIOKECHUA FOCy,)I&pCTBGHHOfI BHepFeTH‘IeCKOﬁ IMOJIMTUKH, a TAKKE MEXaHU3MBbI pC€aIn3alui U OXKHU-
JaCMbIC PC3YJIbTAThI.

ITo nanabiM Ha 2020 Toa, Poccus 3aHMMaa JTUAUPYIOMIME TTO3UIIMK 10 00beMy JA00BIYM HEPTH U
obecnieunBaet 12% mupoBoii Toprosnu. [1pu sTom cBbime 4/5 o6bemMa poccHiickoit HeTH KCITOPTH-
poBaiock B EBpony (30% priaka). Ctpana 3aHuMaja mepBoe MECTO B MUPE TI0 3amacaM 1 o0bemMam
NOOBIYU IPUPOTHOTO ra3a (25% MHUpOBOI TOPrOBIN) U TOMHHHUpOBaNa B EBporne. Yaep:kuBana BTo-
poe Mecto B Mupe 1o 3anacam ymis (19%), nsroe mecto 1o oobsemam 1006141 U obecnieunBania 12%
MHUPOBOH TOproBinu. Poccuiickas aToMHasi SHepreTuka cocTaBisieT 5% MHUPOBOTO PHIHKA aTOMHOM
reHepaluy IEKTPUUECKON IHEPTUH [6].

HecmoTpst Ha Bce CIOXKHOCTH, CBSI3aHHBIE C U3MEHEHUEM I€ONOJIMTHYECKON CUTyalluu B MHpE,
poccuiickas sHepreTuKa OcTaeTcs JIMAUPYIOLEH oTpacibio B cTpaHe. Bmecre ¢ TeM He obecrie-
YUBAETCS €€ YCTOWYMBOE pa3BUTHE U TOBBIIICHHE HHEProdd(HEeKTUBHOCTH OTCTAET OT
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3aITaHUPOBAHHBIX TEMITOB. [103TOMY BO3HMKAaeT HEOOXOIUMOCTh BHIPAOOTKH HOBOTO CTPATETH-
YECKOI'o Kypca, KOTOPBI COCTOUT B COJAECUCTBUM IEPEXOAY CTPAHBI OT HKCIIOPTHO-CHIPHEBOTO K
pECYypCHO-MHHOBAIIMOHHOMY DAa3BUTHIO, a TakkKe TpaHCHOPMAlLHUU CTPYKTYpPhl dKOHOMHKHU B
[10JIb3y MEHEE YIHEPIOEMKUX OTPACIIEH U CHUKECHU I DHEPTOEMKOCTH SKOHOMHUKH, T.€. COKpAILCHU
yaenbHoU 3HeproeMkocty BBII B 2 paza.

OYHKIIMOHUPOBAHUE CHCTEMBI JICHCTBYIONIETO HWHXEHEPHO-IHEPTETHUYECKOTO KOMIUICKCa B
OOJIBIIMHCTBE KPYIHBIX TOpoaoB Poccun HemocTtaTouHO 3(PPEKTUBHO, TEXHOIOTHYECKH YCTa-
peno M HyXAaeTcs B PECTPYKTypU3aLHMH, HO AN €€ MPOBEACHUS] TPeOYIOTCS OTPOMHBIE pe-
cypcel. 1 3mech upe3BbIUaiiHO BakeH CTPATETMUYECKHUI MOAXO0J], OPUCHTUPOBAHHBIA HA JOCTH-
JKEHHE TIOCTABIICHHBIX II€JICH, MPUBIICUCHNE UHBECTUIINN U CTUMYJIHUPOBAHUE dHEprocOepekxe-
Husi. [Ipu 3 TOM HEOOXOIUMO YUUTHIBATh, YTO OONBITUHCTBO MPEANPUITUN TAHHOTO KOMILIEKCa
HE MMEET JIOCTAaTOYHBIX PECYPCOB, a MPUBJIICUCHUE JOJTOCPOTHBIX KPEJIUTOB 3aTpyaHeHO. [1o-
3TOMY KpalHE Ba)KHBIM SBIISICTCS MOBBIICHNUE 3 (DEKTUBHOCTH yIIPABICHUS TaHHBIM KOMIUICK-
COM Ha TEPPUTOPHAIBHOM yPOBHE, HCIIOJIb30BAHHE COBPEMEHHBIX TEXHOJOTHI U pecypcocOe-
pexeHue. IT0 0COOCHHO aKTyaJbHO B HACTOSIIUHN MMEPUO]], KOTJa HOpMadbHOE (PYHKIIMOHUPO-
BaHWE MHXEHEPHO-IHEPTETUYECKOTO KOMILIEKCa BO MHOTHUX TOpOJIaX CTPAaHbl CTAJIKUBAETCS C
OCTPBIM AeHHUIIUTOM paboyeil CUIIBI.

B xax0it chepe HHKECHEPHO-IHEPreTHUECKOTO KOMILIEKCA HMEIOTCS CBOM OCOOEHHOCTH M Xa-
paKkTepHbIC uYepThl. AJAMUHHUCTpaNMs Topoja (MyHULMIIAIBHOTO OOpa3oBaHUs) OTBEYACT 3a
yCTOMYHMBOE PYHKIIMOHUPOBAHUE JAHHOTO )XHU3HEOOECIICUNBAIOIIETO KOMILIEKCa yTeM (GpopMu-
pOBaHUS TOCYJAapCTBEHHBIX (MYHMIMIAJIbHBIX) NPEANPUATHN M NpPUBJICUECHUE OpraHU3ALUM
qacTHOTO OH3HEcA.

Tak, uctoyHukamMu (pUHAHCUPOBAHUS BOJIONPOBOIHO-KAHAIM3AIMOHHBIX CUCTEM CIIY)KaT IUIATEXU
norpeduTenei, 0r0KeTHBIE PECYPCHI U KPEUTHBIC CpeICTBA. B ropoiax moTpeOuTenu OriaynBaoT
80-100% 3arpar Ha TeKymiee cojepkanne 00BEKTOB BOAOCHAOKEHNS M KaHATU3AIMH, @ HA UX pa3-
BUTHE MIPHUBIICKAIOTCS IIEHTPAIMN30BaHHBIC PECYpPCHI M YaCTHBIE cpencTBa. [Ipu 3TOM B psizie TopoaoB
B COCTaB TapI/I(l)OB BXOAUT MHBCCTUIIMOHHAs COCTAaBJIAIOIIAs.

OcCHOBHBIMH TTpOOJIEMaMH JJAHHOTO KOMIIIEKCA SIBIISIOTCS U3HOIIEHHOE 000pYA0BaHHE, YCTapeBIIIe
MaTepHajIbl U OTCTalIble TEXHOJIOTHUH, Ype3MepHOEe NOTPeOIeHNEe U HU3KOE KaueCTBO BOJIbl, HEIOCTa-
TOYHAsl OYMCTKA KaHAJIM3alMOHHBIX CTOKOB M HETaTUBHOE BIUSHUE HA SKOJOTUYECKYIO CUTYAIIUIO.
[IprurHaMu yKa3aHHBIX POOIIEM CIyXKaT AePUIUT PeCypcoB, BEAOMCTBEHHOCTbh, HEI(D(PEKTUBHOCTD
ynpapieHusi. OCHOBHBIMU HaMpaBICHUSIMU UX PEIICHUS SBISIOTCS MOACPHU3ALINS U PEKOHCTPYKIIUS
JEUCTBYIOIIUX, @ TAKXKE COOPYKEHHUE HOBBIX COBPEMEHHBIX CUCTEM, COBEPLIEHCTBOBAHUE YIIpaBIe-
HUS (KOHTPOJIb KauecTBa, 000CHOBaHHBIE Tapu(bl, CHIDKEHUE H3IEPKEK), GOPMUPOBAHUE HOBBIX Op-
TaHW3alMOHHO-TIPABOBBIX (POPM MPEINPUATHI B TaHHOH cdepe, oruiaTa nmoTpeduTeneil Ha OCHOBE
MPUOOPHOTO Y4eTa UCIIONB3YEMBIX PECYPCOB.

Oco0oe 3HaYeHHE B COCTaBE HHXKEHEPHO-IHEPTETUYECKOTO KOMIUIEKCA UMEIOT YHEPTeTHUECKHUE CH-
CTeMBbI. DHEpreTHKa ropojia BKIIOYAET 3JIEKTPO-, ra30-, TEINIOCHA0KEHHE, a TaK)Ke 00eCTICUeHUE KH-
TeIIeH TBCPAbIMU U )KUJKUMHU BHIaMHU TOILIMBA. 3HepF€TI/I‘~IeCKI/IC CHUCTCMBI IOAPA3ACIAIOTCA Ha LICH-
TpaJIM30BaHHBIC U JCIEHTPAIN30BaHHBIC (aBTOHOMHBIE). B GonbimmHCTBE TopoaoB Poccuu HeoOxo-
JIIMBI IIEHTPaTM30BaHHBIC CHCTEMBI. B psizic HaceeHHBIX MyHKTaX — aBTOHOMHBIE.
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Opranu3ainuu ropoACKON SHEPTeTUKU JOBOAST 10 TOTPEOUTENICH SJIEKTPUIESCTBO U MPUPOIHBIN T'a3,
MOJTy4aeMble U3 «OOJBIION YHEPreTUKH», a TEIJIO U TOPSYYI0 BOAY IMPOU3BOJISAT CAMOCTOSITENBHO.
®opMHUpOBaHKEM MTOCTABOK NMPUPOIHOTO ra3a 3anumaetcs [TAO «I"azmpom».

VYpaBiieHue 3HepreTH4eCKOM KOMIUIEKCOM Ha YPOBHE TEPPUTOPHIL OCYIIECTBISIIOT PErMOHANBHBIE U
MYHHIIMIAIbHBIE aqMUHUCTpauuu. [Ipu 3ToM (YHKIHMOHUPYIOT TOCYIapCTBEHHbIE (MYHUIIUIANb-
HBIE) ¥ YaCTHBIC IpeanpusiThs. OCHOBHBIMH UCTOUYHUKAMU (PMHAHCUPOBAHHUS SBJISTFOTCS TUIATEXKU T10-
TpeOuTeNneid, oTanuciacHus U3 PerepabHOT0, PETHOHATILHOTO ¥ MECTHBIX OFOJIKETOB, BIIOKCHHS MH-
BECTOPOB U 3a€MHbBIE CPEJICTBA.

[TpoGemamMu TaHHOTO KOMITJIEKCAa BO MHOTUX TOPOJax SIBJISIOTCS OTCTAJIbIe TEXHOJIOTUH U TEXHUKA,
BBICOKHI ypOBEHb PU3NYECKOT0 H3HOCA 000PYOBAHUS, HEIOCTATOYHAS HAJIE)KHOCTh CUCTEMbI, HU3-
KO€ Ka4eCTBO yCIyT U HEIUIaTeXU oTpedureneil (1eduropckas 3a10KEHHOCTD).

Jlnis perieHus yKa3aHHBIX MPOOJIEM U Pa3BUTHUSI SHEPTETUUECKOT0 KOMIUIeKca TpeOyeTcss KOMILIEKC
Mep, BKJIIOYAsi pEKOHCTPYKIIMIO, MOACPHUBALINI0O U TEXHUYECKOE OOHOBJIEHUE DYHEPreTUYECKUX CH-
CTeM, IepeXo] Ha COBPEMEHHbIE TEXHOJIOTUH, PA3BUTHE KOHKYPEHIIUH 32 PHIHOK M Ha PHIHKE, TOBBI-
[IEHUE YPOBHS MEHEIKMEHTA, COBEPIICHCTBOBAHUE TapU(HON MOJUTUKH M JTOTOBOPHBIX OTHOIIIE-
HUH, aKTUBHOE YHEProcOepekeHne Y IPOU3BOIUTENCH U IOTPEOUTEICH.

B cdepe anexTpocHabxkeHUsT 0COOEHHOCTHIO PETHOHAIBHBIX PHIHKOB SIBISIETCA 3HAYUTENbHAS J10JIS
MOKYTIKH AyekTpraecTBa ¢ phiHka ®OPOM. OCHOBHBIMU MOTPEOUTEIISIMH DJICKTPOIHEPTHH HA Tep-
puTtopuu 6obIIMHCTBA CyOBekTOB Poccuiickoii denepannu SABISIOTCSA MPOMBIIIEHHBIE TPEANPUS-
THS U KEJIE3HOAOPOKHBIN TpaHcnopt. Mx momns mocturaer 40-50% u Gosiee, a 00beM noTpeOICHHS
HaceneHreM He npeBbimaeT 12-15% obmiero mone3Horo ormycka sHeprud. Ho s kpynHeHmmx ro-
POJIOB XapaKkTepHbI cBOM ocoOeHHOCTH. Tak, B Mockse u Cankr-IlerepOypre MMEHHO HaceJIeHHe sIB-
J5IeTCS. OCHOBHBIM MTOTPEOUTENIEM IIEKTPUUECTBA.

B nauane 2000-x rof0oB B cepe 2IeKTpo3HEepreTuku Oblia mpoBeaeHa pedopma. B coorBercTBUM C©
denepanbHbIM 3aK0HOM «O0 3JIEKTPOIHEPreTHKEY [ 7] MPOU30IILIO pa3/ieIeHne KOHKYPEHTHBIX H MO-
HOTIOJIBHBIX CEKTOPOB. [Ipr 3TOM renepanus u cObIT IEKTPUIECKON YIHEPTUU (POPMHUPOBAITUCH B KOH-
KypeHTHOH cdepe, a mepenaya, pacrpesielleHue U yIpaBiIeHHEe CUCTEMOM O0CTaBaIMCh MOHOIOJb-
HbIMH. BBUTH BBEJEeHBI CBOOOHBIE IIEHBI HAa MPOM3BOACTBO AJIEKTPOIHEPTUU M PETYIHPYEMbIE Ta-
pudbI Ha Iepeady U pacrpeeneHne IeKTpuIeckoi sHeprur. OTHOBPEMEHHO MPOBEICHO 3aKpeTl-
JICHHUC l"apaHTI/Iﬁ HaIEXHOTI'O 3HepFOCHa6)KeHI/I${ HOTpe6I/ITeJ'IeI\/’I, YTO IIO3UTHUBHO CKAa3aJIOCh Ha IIOBBI-
LIEHUH YCTOWYMBOCTHU AJIEKTPOCHAOKEHHS TOPO/IOB U PETHOHOB.

st chepsl TemnocHa0XKeHUs: TOPOa XapaKTepHO Hajlu4yue OOJBbIIOr0 KOJUYECTBA MOCTABIIU-
KOB TE€IUIOBOM YHEPIUH, IIPEXKAE BCETO MEIKMX MYHHUIIUNIAIBHBIX U BEJOMCTBEHHBIX KOTEIbHBIX.
[Ipu 3TOM HUMEIOTCA 3HAYUTENbHbBIE MOIIHOCTH F€HEpaluy TeIla B KPYMHBIX TOpoJax u nedu-
IUT MOIIHOCTEN B MaJIbIX HACEJIEHHBIX MYHKTaX. XapaKTepPHON YepTOM TaKKe SABJISAETCS 3HAUU-
TenapHas nuddepeHnnanns TapudoB Ha YPOBHE JakKe OJHOTO PErHOHA WIJIM MYHHIIMIAIHLHOTO
oOpa3zoBaHus.

OCHOBHBIMU OCOOCHHOCTSIMU TETNIOCHAOXKEHHS B TOPOJax SBISIOTCSA: 3HAUUTEIbHBIN (PU3MUECKUN
M3HOC KOTEJBHBIX U TEIUIOBBIX CETEH, BHICOKHI YPOBEHb MOTEph TeruioBoi suepruu (30-40%), He-
JIOCTATOYHBIM yUYeT TEIUIOBOM SHEPruH y NOTpeOUuTeNnei, OTCyTCTBUE YETKUX JOTOBOPHBIX OTHOIIE-
HUN MEXJy HEPreTUYECKUMU KOMIIAHUSIMU, YIPABJISIOMIMMH OpraHu3alusaMy (IOCpEAHUKAMU) U
notpeOuTensmMu. s pemeHus ykazaHHbIX Ipo0ieM BaKHEHIIINM HallpaBICHUEM SIBJIIETCS Mpodec-
CHOHAJILHOE YTPABJICHUE U MPOBEACHHUE MOJUTHKH MOBBIIICHUS YHEProdPPEKTUBHOCTH MIPH MIPOU3-
BOJICTBE, TPAHCIIOPTUPOBKE U MOTPEOIICHUN IHEPTETUUECKUX PECYPCOB.
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Y4YacTHUKaMU TpoOIecca PECTPYKTYpH3AUUH HHKEHEPHO-IHEPTETHUYECKOTO KOMILIEKCA SBIIS-
I0TCS MHBECTOPHI, MOCTABIIMKN SHEPTHH U 00OPYNOBaHUSA, MPOSKTHPOBIIUKN U MOCTABIIUKH
TOIUINBA, TOTPEOUTENIN — KUTEIH TOPOJa U OpraHU3alNU, a TaKKe (PUHAHCOBBIC M CTPAXOBHIC
KOMITaHUH, OOIIECTBEHHBIE OpPraHU3alMu. MeXay HUMU BO3MOXKHBI IPOTHUBOPEUYUS U KOH-
¢nukTel. [loaTOMY peanu3anus cTpaTerud BO3MOKHA Ha OCHOBE (DOPMUPOBAHUS CHCTEMBI IKO-
HOMHYECKHX B3aMMOOTHOIIEHUH MEXly ydacTHUKaMu. KpaifHe BaKHBIM SBJISETCS 3aKII0YCHHE
KOHIIECCUOHHBIX COTJIAIIEHUH MEX1y OpraHaMH BJIACTH M YaCTHBIM OHM3HECOM IO pa3paboTke U
peanu3aiu MPOeKTOB PECTPYKTYPHU3ALNH HHKEHEPHO-YHEPTreTUUECKOTO KOMIIJIEKCca ropoja B
YacTU CUCTEM TeriocHaOxeHus. [Ipu 3ToM Ha COBMECTHON OCHOBE (OPMHUPYETCS MEHEIKEp-
ckas (pupMa, KOTopas BCTyHaeT BO B3aMMOOTHOIICHHS C TPOCKTHBIMU OPTaHU3AIMSIMU, IPOU3-
BOJMTEISIMU dHEPruM, GUpMaMu MO MOCTABKE TOIUIMBA U O00OpPYAOBaHHA. A NMPOU3BOAUTENN
SHEpruu B auue temnosnekrporeHTpaneil (TOL]) u MOgyIbHBIX KOTEIBHBIX OCTABISAIOT TEILIO
U TOpAYy BOJY MOTPEOUTEISAM.

Taxum 00pa3oM, ISl pa3BUTHS MHKEHEPHO-IHEPTEeTHUECKOTO KOMILIIEKCA KPYITHOTO TOPO/ia B LIEJIOM
U CHUCTEMBI YHEPTOCHAOXKEHHS B YACTHOCTH HEOOXOAMMBI pa3paboTKa W peau3aius CTpaTeruu pe-
CTPYKTYpHU3allM{ HA OCHOBE NMPUHIIUIIOB YKOHOMUYECKOM 3(h(PeKTUBHOCTH, COITUAIIBHON OPHUEHTHUPO-
BaHHOCTH U DKOJIOTUYECKOH 0€30MmacHOCTH.
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Hydrogen demand, production and use in the urban mobility sector

The Industrialisation in Europe and other parts of the world is closely linked to the use of fossil
fuels. The increased use of fossil fuels such as coal, oil and gas has also increased anthropogenic
greenhouse gas emissions, which in turn has led to a rise in global temperatures. In order to protect
the climate andthus the foundations of our prosperity, the Club of Rome proposed switching from a
petroleum-based industry to hydrogen back in the 1950s. As a matter of fact hydrogen offers an
adequate alternative to fossil fuels in many sectors. Germany intends to reduce its greenhouse gas
emissions by 65% by 2030 and is aiming for greenhouse gas neutrality by 2045. To achieve these
goals, hydrogen is a much- discussed alternative.

Hydrogen technology

As early as 1839, Sir William Grove published a design for a hydrogen gas battery. He used the prin-
cipleof the fuel cell described by Schonbein, the reaction of hydrogen on platinum. In the following
years, hydrogen was used in various applications. Due to its lightness, Hydrogen is suitable as a
buoyancy- purposed gas for airships, and so the airships designed by Zeppelin used hydrogen for
uplift. In the 1960s, fuel cells were used in space travel and provided the energy supply for space
shuttles. Finally, in 2020, Germany established a national hydrogen strategy with the aim of ena-
bling a hydrogen-based economy. The predicted hydrogen requirements are distributed across vari-
ous energy-intensive sectorsof industry. Figure 1 shows the hydrogen demand up to 2050. Hydrogen
demand will be around 100TWhin 2030 and increase to over 350TWh by 2050. Various options can
be considered to cover this high demand. These differ primarily in terms of how the hydrogen is
produced (Figure 1).
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Fig. 1. Hydrogen Demand of the sectors in Germany [1]
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Should hydrogen be produced with fossil fuels, then we speak of black or brown hydrogen. In terms
ofavoiding the production of greenhouse gases, hydrogen should be produced in a greenhouse gas-
neutralway. This can be achieved using suitable carbon capture and storage (CCS) processes. In this
process, the resulting CO: is captured, collected and stored. The hydrogen produced from fossil
sources by thismethod is then referred to as blue hydrogen. Of course, the aim is to produce hydrogen
from renewableenergy sources. This hydrogen is then referred to as green hydrogen. Here, the elec-
trical energy from arenewable energy source, e.g. a wind turbine, is converted into hydrogen in an
electrolysis plant. Bare in mind that this method only coheres if the generated wind power cannot be
used directly, i.e. the surplus from the wind turbine can be converted into hydrogen. The green hydro-
gen is then available foruse in various applications. The principle of electrolysis has been technically
mastered and the first pilotplants are currently being built in Germany. In electrolysis, water is broken
down into its components hydrogen and oxygen using electrical energy.

The reaction equation reads as follows: 2 HpO — 2 Hy + 03

An electrolysis capacity of 10 GW is foreseen to cover Germanys hydrogen demand by 2023.
4 GW ofelectrolysis capacity has already been installed in Germany in 2022. The costs for hydrogen
arise fromthe costs for the initial energy and from investment costs for the electrolysis plant. There
are various technologies that differ in terms of their degree of maturity and investment costs. The
specific investment costs for a PEM electrolyzer for a 1 MW plant amount to approx.
1 500€/kW and decrease with the size of the plant. The specific costs of a SOEC system are currently
2 500€/kW for a IMW electrolyser.

Various transportation options are available to supply the hydrogen to the individual consumer
groups. The following table presents the transportation methods. Transportation via pipeline is of par-
ticular interest. Plans for a national hydrogen distribution network already exist for the development
of a hydrogen supply infrastructure (Table).

Overview of the various transportation options for hydrogen

Transport Technologies State of Development

Pipeline Large throughput volumes and New construction:

; o long distances fullydeveloped
(conversion of the existing gas
network necessary) Conversion: currently in trial
Truck-Transport GHz at 500 Small throughput volumesand matured
bar short distances
Truck-Transport LH2 at -253°C  Small throughput volumes matured

and long distances
Transport with LOHC Transport overseas In trial

Transport with ammonia Transport overseas In trial
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Hydrogen in the mobility sector

Hydrogen has the potential to play an significant role in the decarbonization of the mobility and
transportsector. A hydrogen-powered vehicle is an electric vehicle which is driven by an electric motor.
However,the required driving energy does not come from a battery but is provided by a hydrogen
fuel cell. The hydrogen is carried in a tank.
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Fig. 2. Schematic diagram of a hydrogen vehicle and a test truck from Hyundai

Figure 2 shows the basic structure of a hydrogen vehicle with the main components. These are
the fuel cell, the drive motor, the battery for intermediate storage and the hydrogen tank. In the
passenger car sector, the vehicles have ranges of 400 to 500 km and are expected to have a service
life of 5 000 hours. This corresponds to a driving distance of approx. 250,000 km.

Hydrogen buses can also be used for inner-city passenger transportation. These buses have a drive
powerof 140 to 210 kW and a range of 350 km. It takes less than 10 minutes to refuel with hydrogen.
These buses represent a real alternative to diesel-powered buses in cities and urban regions.

Trucks can also be powered by hydrogen. The first trucks have been available from Hyundai since
2020 and were tested on the road until November 2022.

There are currently over 112 hydrogen filling stations and over 2,000 hydrogen vehicles including
numerous buses, trucks and trains in Germany.
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Artificial intelligence as a driver for decarbonization of the transportation sector:
the U.S. outlook

Artificial intelligence is a powerful tool to decouple transportation development and growth of CO2
emissions. It will not lead to complete decarbonization of transportation, although application of Al
will result in low carbon transport development.

This article deals with the institutionalization of transportation decarbonization in the United States
and application of artificial intelligence for decarbonizing the transportation sector. The author ex-
amines positive factors of Al application for decolonization and highlights negative ones.

Decarbonization of transportation in the United States has gone through gradual institutionalization
under the Biden-Harris administration. Transport decarbonization agenda was incorporated into key
national declarations, policies and strategies related to Climate change.

On April 21, 2021 — at the Leaders Summit on Climate the United States rejoined the Paris Agreement
and made commitments to tackle climate change nationally and internationally. The Administration
statement clearly referred to decarbonization of transportation sector: “The United States can reduce
carbon pollution from the transportation sector by reducing tailpipe emissions and boosting the effi-
ciency of cars and trucks; providing funding for charging infrastructure; and spurring research, de-
velopment, demonstration, and deployment efforts that drive forward very low carbon new-genera-
tion renewable fuels for applications like aviation, and other cutting-edge transportation technologies
across modes. Investment in a wider array of transportation infrastructure, including transit, rail, and
biking improvements, will make more choices available to travelers™*. Six months later on November
1, 2021 the Biden-Harris administration issues two long-term strategies to address climate change in
the USA and abroad. Both strategies refer to decarbonization of transportation as well.

! President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target Aimed at Creating Good-Paying Union Jobs and
Securing U.S. Leadership on Clean Energy Technologies. April 22, 2021.
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1) The Long-term Strategy of the United States: Pathways to Net-Zero Greenhouse Gas Emissions
by 2050. November 1, 2021.

2) President’s Emergency Plan for Adaptation and Resilience. November 1, 2021.1

National strategy aims to achieve domestic net-zero greenhouse gas emissions by 2050 and 50-52%
reductions from 2005 levels by 2030.

Two more substantial pieces of legislation initiated by the Biden-Harris administration do not focus
on decarbonization but each of them contains provisions on transportation decarbonization.

1) 2021, November 15 — the Infrastructure Investment and Jobs Act.
2) 2022, August 16 — Inflation Reduction Act.?

Current U.S. national climate policy assumes intensive interagencies' collaboration. It is quite instru-
mental on a federal level however there are certain difficulties for agencies cooperation in interstate
format. Four federal agencies: The U.S. Department of Energy, The U.S. Department of Transporta-
tion, The U.S. Environmental Protection Agency, The U.S. Department of Housing and Urban De-
velopment joined efforts to accelerate climate friendly transportation in the future.

On September 15, 2022 these four agencies signed the Memorandum of Understanding recognising
the critical role of the transportation sector in addressing the global climate crisis and building a clean
economy, to ensure the highest level of collaboration and coordination?®.

As a result the initiative exclusively focused on decarbonisation of the transport sector was launched
on January 10, 2023 and formalized into A Joint Strategy to Transform Transportation: the U.S. Na-
tional Blueprint for Transportation Decarbonization.*

It should be noted that none of the above mentioned documents guides the application of artificial
intelligence for decarbonization of the transportation sector.

However, the Memorandum of understanding clearly refers to “innovative solutions and technologies
that enable a clean, safe, accessible, equitable, and decarbonized transportation system” (Table).

On the one hand the U.S. transportation sector is critical to the development of the U.S. economy. On
the other hand The U.S. transportation sector is responsible for more GHG emissions than any other
sector of the U.S. economy. The U.S. transportation sector generates up to 36% of total GHG emis-
sions. So it is simultaneously a key challenger and key game changer.® Application of artificial in-
telligence represents a revolutionary approach to transport decarbonization and can play a sophisti-
cated, elegant, comprehensive and beneficial role in this domain.

! The Long-term Strategy of the United States: Pathways to Net-Zero Greenhouse Gas Emissions by 2050. November 1,
2021;

President’s Emergency Plan for Adaptation and Resilience. November 1, 2021.

2 The Inflation Reduction Act, 2022;

The Infrastructure Investment and Jobs Act, 2021.

3 The Memorandum of Understanding between the U.S. Department of Energy, The U.S. Department of Transportation,
The U.S. Environmental Protection Agency, The U.S. Department of Housing and Urban Development. September 15,
2022.

4 The U.S. National Blueprint for Transportation Decarbonization. A Joint Strategy to Transform Transportation, 2023.
5 Ibid.
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Who is in charge of transport decarburization in the USA?

The U.S. De- | The U.S. Department | The U.S. Environmental | The U.S. Department of
Regulatory | partment of En- of Transportation Protection Agency Housing and Urban Devel-
ergy opment

in coordination with the Executive Office of the President (EOP) through the National Climate
Task Force (NCTF)

Implement Office of En- Office of the Under | Office of Air and Radia- | Office of Community Plan-

ation ergy Efficiency Secretary of Trans- tion (OAR), ning and Development
program and Renewable | portation for Policy
offices Energy the Office of Policy

the Climate Policy Office (EOP) will serve as the coordinating office

The Memorandum of Understanding (September 15, 2022).

Al and transport decarbonization
According to recent research from Digital Europe?, digital technologies have the potential to reduce
global CO2emissions by 20% by 2030.

A recent report from McKinsey reveals that Al-driven technologies can help business reduce their
CO:2 emissions by up to 10% and cut energy costs by 10-20%?. It also has the potential to deliver
energy savings of up to 20% in buildings, and 15% in transportation systems.

For example, Google’s Al-focused DeepMind project has been able to reduce fuel consumption in
vehicles by 15% while decreasing commuting times by analysing traffic data from sensors®.

In an environmental context, artificial intelligence represents algorithms operating in a system that
imitates human cognitive functions based on the collection and processing of data about the state of
the environment. Artificial intelligence creates self-learning systems which collect environmental
data, recognize meanings, identify patterns and solve problems based on the data, patterns and mean-
ings of environmental data. The most important characteristics of artificial intelligence are its high
speed and productivity, and the ability to self-learn. The effectiveness of decarbonization decisions
based on recommendations from artificial intelligence or the neural network itself has the potential
for significant growth, reducing the negative impact on the environment.

Artificial intelligence can and in certain cases* already plays a crucial role in the U.S. transportation
management, infrastructure management, green energy supply and low carbon maintenance of
transport fleet and infrastructure.

! Digital contribution to delivering long-term Climate Goals. Digital Europe. February 5, 2020. URL:
https://www.digitaleurope.org/resources/digital-contribution-to-delivering-long-term-climate-goals/

2 How artificial intelligence can deliver real value to companies. McKinsey Global Institute, June 15, 2017.

3 DeepMind Al Reduces Google Data Centre Cooling Bill by 40%. July 20, 2016.

4 Contra costa transportation authority (California), established in 1988 to manage the county transportation sales tax
program, evolved and now manages the Countywide Transportation Plan to address decarbonization, autonomous
vehicles etc.
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Transportation management
Al is applied to optimize the traffic. This possesses not only environmental but economic dimension
as well. Traffic congestion costs the U.S. around $50 billion per year.

Purposes of Al utilization in transportation management: 1) to increase speed of transportation;
2) shorten travel time/length of trip; 3) to lower congestion; 4) to reduce fossil fuel and electricity
consumption; 5) to optimize battery usage.

Ultimately it will make public transportation more attractive to the public. Decrease of congestion
will result in fewer emissions from stationary vehicles.

How: a) Route planning; b) Rerouting traffic: Al reveals traffic congestions, road accidents etc. The
Al studies in real-time the intensity of transportation traffic, monitors the load of freight and the
occupancy of passenger transport, measures the energy consumption of transport and transport sys-
tems. Based on these inputs it manages transportation flows and adapts it to environmental conditions.

Thus, artificial intelligence directly controls the movement of transport in the city based on processing
video signals from street surveillance cameras, motion sensors and users mobile applications. In real
time, the Al recognizes places of traffic long-term congestion and classifies their causes. In certain
cases, the system relieves them by changing the operating mode of traffic lights, in cases of traffic
accidents, it gives recommendations to drivers about changing the route in order to make it shorter
and faster. Such Al application results in a reduction in CO2 emissions into the atmosphere caused by
shortening the time spent by transport in traffic jams and the operation of internal combustion engines,
at the same time a reduction in electricity consumption by cars with an electric engine.

Artificial intelligence ensures the uninterrupted operation of passenger and cargo unmanned
transport, in 99% of cases equipped with electric motors.

It will lead to a reduction in the amount of energy consumed by vehicles with an electric motor due
to a smoother and more uniform movement of such vehicles, recognition of the road situation and
determining of the optimal route in order to reduce the time spent on the move. Artificial intelligence
can improve electric vehicles exploitation, analyzing external conditions and adapting electricity con-
sumption for lighting, heating, and cooling of vehicles. Experts claim that intelligent control of un-
manned vehicles can already lead to a reduction in CO2 emissions into the atmosphere by 32%:.

Infrastructure management

Artificial intelligence can reduce the carbon emissions and footprint of the entire transport infrastruc-
ture. Carbon emissions/footprint refers to “whole-life” carbon emissions, meaning the entire amount
of carbon produced by any particular built asset over the course of its lifecycle. The carbon footprint
is divided into two components: operational carbon emissions (associated with running the asset, such
as road lighting and traffic lights, regulation of traffic flows, operation of video surveillance systems
etc.) and embodied carbon emissions (associated with construction, maintaining, replacement and
deconstructing the asset).

How: Generalization of data by Al on the carbon footprint of the operating cycle is already being
used today and occurs relatively quickly; it is more difficult to obtain information on the embodied
carbon footprint due to the fragmentation of data in this segment of the analysis. However, the

Y Ercan T., Onat N. C., Keya N., [et al.]. Autonomous electric vehicles can reduce carbon emissions and air pollution in
cities // Transportation Research Part D: Transport and Environment. Vol. 112, 2022.
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unavailability of direct data is compensated by the use of artificial intelligence tools for “digital twins”
of transport infrastructure: bridges, road surfaces, infrastructure supports, safety elements, etc.
A “digital twin” is a digital model of an object created by a neural network, containing all the most
important characteristics of the object and its connections with other objects and infrastructure. Thus,
the Al determines the carbon load of the electronic twin of an infrastructure element from the moment
the material for its production is selected and its carbon footprint, predicts the volume of emissions
during operation, and calculates the carbon load associated with the decommissioning of an element
and its replacement. In turn, learning from this kind of data, Al can design projects for low-carbon
infrastructure and thus reduce its resource intensity.

A digital twin also allows testing the effects of various factors against an object without creating an
actual copy of the object ensuring environmental assessment of a sustainability of an object. This
method opens up opportunities for quick and multiple checks with variable parameters of the impact
on the facility and infrastructure for example of natural disasters of various types and intensity. Thus,
artificial intelligence analyzes the destructive effects of natural disasters: floods, earthquakes, fires,
volcanic eruptions and other extraordinary natural phenomena in the dynamics of the development of
objects and infrastructure, offering recommendations for improving the architecture of existing infra-
structure and increasing its resistance to the forces of nature.

Electric fleet charging infrastructure represents another el; ement to be managed by Al

The aspect of charging batteries for electric motors is essential. Truly decarbonizing the transport
sector requires energy produced from renewable energy sources, which in this case is not so much a
compensator for increasing energy consumption, but an alternative to carbon-based fuels. Artificial
intelligence can develop recommendations for integrating networks that deliver renewable energy
into conventional networks, and for loading these networks with “green” energy for moments of peak
consumption by electric vehicles.

Al can determine optimal locations to place public electric vehicles charge points and optimal types
of chargers. For these purposes geospatial data and data from energy networks is essential. Al can
also determine optimal charging time for electric vehicles depending on the energy grids capacities
and energy prices to automatically charge electric vehicles at the cheapest and greenest periods.

Al is a very instrumental tool however there are negative effects of Al application which should be
highlighted.

Artificial intelligence as a product of digitalization is not environmentally neutral. Al application
brings its own environmental risks related to:

1) CO2z emissions connected to energy generation to meet high energy consumption by Al ecosystems,
2) intense water utilization for cooling purposes and
3) electronic waste generation.

The USA is quite advanced in Al adoption, however not all states of the Union are evenly experienced
in the field. Currently it is already clear that the United States will not be able to meet its commitments
and obligations by 2030 and 2050. In such conditions, the introduction of artificial intelligence, which
can significantly speed up the processing of environmental data for transport decarbonization can
hardly be overestimated.
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