Pa3zBurne BoaopoaHo# 3HepreTuk B Poccun: HOBasi JHEPronoJMTUKA

YeTBepThIi SHEPreTUUECKUN EPEXO0/T CTANl CTUMYJIOM K Pa3BUTHIO BO3OOHOBIISIEMOM
sHepretuku (BUD), nHTEMIEKTYyaNbHBIX 3JIEKTPUYECKUX CUCTEM U UCIOJIb30BaHUs BOJAOPO/IA B
KaueCTBE SHEProHOCUTENs. B Mupe peanusyroTcst KpynHble TPOEKThI 10 pazsutuio BUD,
MIPOU3BOICTBA, TPAHCIIOPTUPOBKHU U UCIOJIb30BAHUS BOJOPO/Ia B KAUECTBE TOTUIUBA JIJIsI
Pa3IMYHBIX BUJIOB TPAHCIOPTA, IPOU3BOJICTBA «3€JIEHOT0» YIJIEBOJIOPOIHOIO TOIINBA,
razuukanmu xKwioro ¢pouaa. CeroaHs BOIOPOIHAS YHEPTETHKA PaCCMATPUBACTCS KaK OJTHO U3
KITIOUEBBIX HAMpaBIEHUH MPU peann3aliy MporpamMm J1eKapOOHU3alNUN U JOCTHKEHUS
YTJIEPOJIHON HEUTPAIIBHOCTH — BOJAOPO]I MOKHO MOTY4YaTh U3 HU3KOYTIIEPOIHBIX HCTOYHUKOB, U
€ro UCMOJIb30BaHUE B KAUECTBE YHEPIOHOCHUTENS HE MPUBOAUT K BHIOpPOCAM MMapHUKOBBIX Ta30B.

[To cyTtu, BOZOPO SIBISIETCS. BUJIOM SHEPTOHOCUTEISI, KOTOPBIM paccMaTpuBaeTCs AJsl pelIeHHs
KJIIMMAaTUYECKUX 33/1a4 U MOKET OBbITh MUCIOJIb30BaH JIJIsl HAKOIICHHUS, XPAHEHUS U JIOCTAaBKU
suepruu. Anonus, ['epmanus, CILLA, Kutali u psig Apyrux cTpaH NpUHSINA «3€JICHBIC
SHEPreTUYECKHE CTPATEruH, CMBICT KOTOPBIX SICHO M3JIOKEH B DHEPreTUUECKON CTpaTeruu
EBpomnsl. Pacriopsukenuem IpaButenscTBa Poccuiickoit @enepamuu ot 12 oktsaOps 2020 r. Ne
2634-p Takxke YTBEPK/ICH TUIaH MEPONPHUITUN («IOPOKHAS KapTa) 10 Pa3BUTHIO BOJIOPOIHON
sHepreTuku B Poccuiickoit denepanuu no 2024 roxa.

['naBHBIC HAIIPABIICHHS UCTIOIB30BAHUS BOJIOPO/IA CETOIHS — B HeTernepepaboTKe U B
XUMUYECKON MTPOMBIIUICHHOCTH (11 IPOU3BO/ICTBA PA3IMYHBIX TOBAPOB, B IMIEPBYIO OUYEPEb —
aMMHaKa U METaHoJIa). DHEPreTHYeCKOe HCIIOIb30BaHKUE BOIOPO/Ia OIICHUBAETCS Bcero B 1-2%
OT 00X 00bEMOB ero norpedsenus (puc. 1).

Puc. 1. Ctpykrypa notpebienus Bogopoaa
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Ucrounux: DECHEMA, DOE, Fair-PR, Linde



CTpaTerva passuTma 3e/1eHOro BOA0POAaA

Ycunenne akTUBHOCTH B BOJJOPOJIHOM cepe mpou3omwio mocie npunsatus [lapmkckoro
cornamieHus 4 Hos0ps 2016 roma. Poccust mpucoenunmiack k [laprkckoMy corameHuo
ocenbo 2019 roma. B cOOTBETCTBUY ¢ JaHHBIM COTJIANICHUEM CTPaHBI OCPyT HA ceOst P
o0s13aTenbeTB. Bo-nepBrix, B nepuoa ¢ 2050 mo 2100 roapl orpaHUYMBATH BEIOPOC TAPHUKOBBIX
ra3oB JI0 YPOBHsI, KOTOPKIH dKochepa CMOKET niepepaboTaTh ecTeCTBEHHBIM 00paszom. [Ipu aTom
KaXkaasi cTpaHa 1oOpoBOJIbHO OepeT Ha ce0si 0053aTeIbCTBA 110 ONPEACICHHOMY CHHYKEHUIO
YPOBHSI SMHCCHH M 0053yeTcs pa3 B 5 JICT CHHXKATh 00bEMbI BLIOPOCOB. BO-BTOPBIX, pa3BUTHIC
cTpaHbl Mupa (npeumyniecTBeHHO (G7) 00s3yI0TCA BBIACTATh ICHbIU B CIEIUAIbHBIN
KITUMaTHIeCKUid (HOH [T TIOMOIIU O€THBIM TOCyIapcTBaM B 00pbOE C MOCIEeICTBUIMU
KIIMMaTHYECKUX U3MEHEHUH U 1epexo/1 Ha BO30OHOBIIsIEMble HCTOYHUKU YHEPTHH.
OpuenTtrpoBouHble 00BeMbl momomu - 100 mup go. exerogano a0 2020 roxa.

Puc. 2. Beibpockl mapHUKOBBIX Ta30B 10 crpanaM 3a 2020 roz, MiIH T.
Asctparvs [l 4n
Mekcuka [l 439
Bpasunua [l 466
tOxHas Adpuka [l 479
Kawana [l 577
Cayposckas Apaeus [l 582
toxxHas Kopess Il 611
Muponesns [l 618
repmanuns [ 702
vpan I 780
Snouvs [ 107
Poccvs I 1678
Vuovs I 2616
CWA I 5285
KHP I 10175

Hcrounuk: Global Carbon Atlas. // Global Carbon Atlas. 2019. http://globalcarbonatlas.org

Ananutuku International Renewable Energy Agency (IRENA) MexayHapoqHOro areHTCTBa o
BO300HOBJISIEMBIM UCTOYHHKAM SHEPIHH B PyKOBO/ICTBE 10 MPUHATHIO NOJUTUYECKHUX PEIICHUH,
CBSI3aHHBIX C 3€JIEHBIM BOJOPOJOM, OTUEPKUBAIOT HEOOXOAUMOCTh HUHTETPUPOBAHHOTO
HOJUTUYECKOT0 MOAX0/1a K TOMY, UTOOBI «3eJIeHbIH BOJJOPOJ] U3 KauyecTBa HUILIEBOTO UTPOKa
nepenien B KayecTBO pacIpOCTPAHEHHOTO YHEPTOHOCUTEISI.

Takoit moaxon, ormevaeTcsi B PyKoBOJCTBE, TOKEH UMETh YETHIPE OCHOBHBIX CTOJIIIA:
®  YCTAaHOBJICHUE MOJMTUYECKUX IIPUOPUTETOB;
® TapaHTUU MPOUCXOKICHUS,
e  JAIOIINE BO3MOXKHOCTH ITOJIUTHKH;
® HAIMOHAJIbHBIE BOJOPOIHBIE CTPATETUU.


http://globalcarbonatlas.org/

8 mrons 2020 roma EBporneiickas komuccus onyoaukoBana CTpaTeruto B 00JIacTH
Bozopoaa (Building a hydrogen economy for a climate-neutral Europe). B aTot e aeHs 0b110
oUIATEHO 00BSIBIICHO O Hadasie paboThl AJbsHCA 110 Pa3BUTHIO «IHCTOro» Bogopoaa (Clean
Hydrogen Alliance). B Ctpareruu BriepBbie IpUBOIUTCS MOAPOOHAs KilacCUDHUKaIUs
Pa3IMYHBIX BUJOB 3TOTO ra3a B 3aBHCHUMOCTH OT UCTOYHHKA MPOUCXOXKICHUS U CIIoco0a
npou3BoCTBa (puc. 3).

Puc. 3. Knaccuduxanus Bonopoaa B EBporielickom corosze
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(4UCTbIN) BOOOPOL,
PucdopMuHr 6uorasza 4

Wcrounuk: Dueprerudeckas nonutuka ( https://energypolicy.ru.)

B EC ycraHoBneHbI HCKIIOYUTEIBHO KPATKO- U CPETHECPOUHBIC TTOKA3ATENN TS
BO300HOBIISIEMOTO BOJIOPOJIA!

e Ha iepBoM d3tare (2020-2024 rr.) — Mpou3BOJACTBO | MITH TOHH BO30OHOBIIIEMOTO
BOJIOpPO/Ia U YCTAaHOBKA AJIEKTPOJIM3EPOB OOIIIeH MOITHOCTHIO HE MeHee 6 ['Br;

e Ha BTOpoM 7Tane (2025-2030 rr.) — npou3BoacTBO 10 MIIH TOHH BO30OHOBISIEMOTO
BOJIOPO/Ia M YCTAaHOBKA MOIIHOCTEH 110 €ro Mpou3BOJICTBY B 00beMe He MeHee 40 I'BT.

[Ipu 3TOM O3KMAAETCS, YTO JI0JIsI BOJIOPOIHOTO TOTUIMBA (BCE BUABI) B dHEprodaance EC
BbIpacTeT ¢ TeKymux meHee 2 % 1o 13— 14 % k 2050 ronay.

Buabl BOAOPOAA

B 1ienom, Bo1opo1 MpUHSATO KIACCH(PUITMPOBATH IO CIIOCOOaM €ro Mpou3BO/ICTBA:
«3eJIEHBII» - BOAOPO/I, MPOU3BECHHBIN TEXHOJIOTHEN AJIEKTPOJIN3A C UCIIOIb30BAHUEM
BO300HOBIISIEMOI YHEPTUH; «TOITY00I» - BOJOPO/I, CHHTE3UPOBAHHBIN U3 IPUPOJIHOTO Ta3a;
«CEepBIi» - BOAOPOI, TOJIYICHHBIH C TOMOIIBIO TEXHOJIOTUN Ta3U(PUKAIIUH YTJIA.

Esxeronno B Mupe mpou3BoauTcs okosio 70 MiH TOHH Bogopoza, 6onee 90% xoToporo
MPUXOJUTCS Ha HEIKOJIOTHUUHBIN «Tory0oit» Bogopoa (ipu cuHTe3e 1 Kr «roiay0oro» Bojopoja B
atMocdepy BbIIeNseTCs 3 KT yIIIEKUCIIOTo ra3a). B COOTBETCTBUU C MPUHATHIMU CTPATETUSIMH
L[EJIEBOM BUJ] BOJOPO/IA - «3€JIeHBIN», Ce0ECTOMMOCTh KOTOPOTO MOKa B 2-3 pa3a MpeBbIIIaeT
HEIKOJIOTUYHYIO aJIbTEPHATUBY.


https://energypolicy.ru./

Puc. 4. VI3nepxku Ha IPOM3BOJICTBO BOJIOPOa pa3HbIMK TexHOmorussMu B 2019 r., gos./kr.
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Hcrounwmk: pacuersl LI I'TIb (AO)

HalumMoHabHble BOAOPOAHbIE CTpaTernu

Ha Ommoxaiiime ACCATD JICT HAIIMOHAJIbHBIC CTPATCIru CTAaBAT 3aJa4u 110 YBCIINYCHUIO
MaciTaboB IIpOU3BOACTBA U CHUIKCHUIO ce0eCcTOMMOCTH BOAOpOJa HE3aBUCHUMO OT crocoba ero
IMpOU3BOJACTBA. HpI/I OTOM IIEPEXO OT ((FOJIy6OFO)> BOJOpOaa K «3CJIICHOMY)>» OTKJIaAbIBACTCA 10
2030-x rr.: JJIs1 CO3JaHnsd DKOHOMUKHN Maciitada CTpaHbl I'OTOBLI ITOKCPTBOBATDH «UUCTOTOM»
MMPOU3BCACHHOI'O TOILJIMBA U CBOCH 3H€pFGTH‘-I€CKOﬁ HE3aBUCHUMOCTBIO.

Tabnuna 1. CpaBHUTENbHAS XapaKTEPUCTHUKA IEHCTBYIOIINUX BOJOPOAHBIX CTPATEruil
HEKOTOPBIX CTpaH

OpueHTupsl DrHaHCUPOBAaHKUE

bazoBas BojopoaHas
crparerus 2017 roga
m JlocTmxenue «oOmiecTBa

BOIOPOJIa» IS TOBBIIICHUS MHHHCTEpCKHHA
PHEPrOGe30NaCHOCTH M 664 MIH 1071 coBeT 1o BUD,
SnoHus AleKapOoHH3aluH CIIIA B 2020 BOJIOPOLY U
m OpueHTanus Ha UMIIOPT
BOJIOPOA (C AKIIEHTOM Ha (bMHAHCOBOM TOTY CMEXHBIM
«3€eJIEHBIN» BOJOPOI TOCIIE BOIIpocaM

2040 rona)
m OCHOBHOE IPUMEHEHUE B
AIIEKTPOIHEPTETHKE



EC

I'epmanus

OpaHuus

OpueHTupsl

m Passurtue skcnopra
aBTOMOOMJIEH Ha TOIJIMBHBIX

aneMeHTax (Hanpumep, Toyota)

Bonopoanas crparerus mis
KJINIMATHYECKU HEUTPAIILHON
EBpornbt 2020 rona

m JlocTuxenue
KJIMMAaTHYeCKOMN
HEUTPATBLHOCTH U OTCYTCTBUS
3arpsi3HCHUS

m cnosib30BaHue BOJOPOIa HA

OCHOBC SHECPIuu BE€Tpa U
COJIHLIa

HarmmonansHast BogopoHas
ctparerus 2020 rona

m JlocTmkeHue
KJIUMaTHYECKOU
HEUTPAIIbHOCTH

m OpueHTanus Ha UMIIOPT U
BHYTPEHHEE ITPOU3BOJICTBO
«3EJIEHOT0» BOJIOPOIa

m OCHOBHOE NIPUMEHEHHE HA
TPaHCHOPTE U B
MPOMBIITUIECHHOCTH

m PazButre TeXHOIOTUI
Power-to-X

HannonaneHas crparerus

Pa3BUTHA «UUCTOI'0» BOAOpOda

2020 rona

m JlocTmokeHue
KJINMAaTHY€CKOU
HEUTPaAIbHOCTH

m Pacmmpenue momHuocTen
AJIEKTPOJIN3A U BHYTPEHHEE
IIPOU3BOJICTBO «3EJIEHOI O
BozopoJa - OcHOBHOE
MIPUMEHEHNE Ha TPAHCIIOPTE U
B IIPOMBIILIJIEHHOCTH

®uHaHCHpOBaHUE

145 mapa eBpo
(170 mupa o
CIIA) no 2030
roJia Ha TPaHTHI U
cyocuuu

1,4 mapa eBpo
(1,7 mnpa most.
CIHIA) B 2016-
2026 rogax Ha
nHHOBaIuu; 1,1
mipn espo (1,3
MJIPJT JOJLT.
CIIA) B 2020-
2023 roymax Ha
R&D u tpanchep
TEXHOJIOTHIA; 9
mipa espo (10, 6
MJIPJT JTOJLT.
CHIA) - [1nan
BOCCTAHOBJICHUS

7,2 MIIp1 €BPO
(8,5 mupa mosut.
CHIA) no 2030
rona - [lnan
BOCCTaHOBJICHUS

EBponeiickuii
aJIbSIHC YHUCTOTO
BOJIOpO/IA,
BKJIIOYAIOIINHI
MpEeACTaBUTENCH
BJIACTH, OM3HEeca
U TPAKJIAHCKOTO
oO1IecTBa

Tl'ocynapcTBenn
bIii KOMUTET I10
BOJIOPOIY
(cocTostmmii u3
MUHHCTPOB);
Koopannammonn
bIii opuic Mo
BOJIOPO/Y B
MIPABUTENHCTBE;
HannonanbHbIM
COBET 10
BOJIOPOAY
(3KCTIEPTHBIH )

HannonanbHBIN
KOMMUTET II0
BOJIOPOJLY;
®paHiy3ckas
accolMauus 1mo
BOJIOPONY U
TOTLTUBHBIM
3JIEMEHTaM



OpueHTupsl

®uHaHCHpOBaHUE

Bonoponnas crparerus 2020
roja

m JlocTuxenue
KJIMMAaTHIeCKOMN
HEUTPaAIbHOCTH

m Paciiupenue MouHocren
3JIEKTPOJIN3a U BHYTPEHHEE
MPOU3BOCTBO «3EJIECHOI0Y
BOJIOPO/IA, B T.U. C
ucroyibzoBanueM CCS

m OCHOBHOE IIPUMEHEHHUE Ha
TPaHCIIOPTE U B
MIPOMBIIIIIICHHOCTH

Hopserus

Hcrounnk: 0630ps1 Bennett Jones

120 muta kpow (13
MU/ TOJLI.
CHIA) - [Tnan
BOCCTAHOBJICHUS

IIpaBuTenscTBO

OCHOBHBIE KOMITOHEHTBI BOJIOPOJHOM 3HEPreTUKHU MTPeACTaBIeHbI HA puc. 5. [Ipu npoBenenun
YKECTKOW KJIIMMATHYECKOU MOJTUTHUKY BOJOPOAHAS SHEPreTUKA Oy/IeT B 3HAUUTEIILHON Mepe
0a3upoBaThCs Ha 0€3yrIepOAHBIX HCTOUHUKAX MIEPBUYHOM sHEpruu - BUD, snepHoii sHEprun 1

MMPOU3BOJACTBC BOJAOPOJa IIYTEM DJICKTPOJIM3a BOJBI.

Puc. 5. OcHOBHbBIE KOMIIOHEHTBI BOAOPOIHON SHEPTETUKU

OpraHuyeckoe TonMeo
(yrnesonopoasl, yronb, ey [POUIBOACTBO BOAOPOAA:

Guomacca v ap.) — napoBasi KOHBEpCUs

— rasudukaumna
—_
02' HzO — nMponus3
MeToabl OYUCTKM BOAOpOAA:

‘ — MeMOpaHHbI

— KPUOreHHbIn
co,cC — COPBUMOHHBI
Snekrpo- 3NEeKTPONN3HBIE TeXHONOMUM H DopMbl XpaHeHus

2
YMCTHIR

—
3HepruA NPOU3BOACTEA BOAOPOAA:

— LLeNOYHOW 3neKTponusep
— 3N1eKTPONU3ep C MOHOOGMEHHOW
MeMOGpaHon — O

HO s
— TEBEpPAOOKCHUAHbIN 3NeKTponusep

2

U TPAHCNOPTUPOBKK BOAOpoOAaa:
— KOMNPUMUPOBaHHbIN

— COKMIKEHHbIN

— copbupoBaHHbIN

— XUMUYECKWN CBA3aHHbIN

TOTD - TBepAOOKCUIHBIN TOTUTUBHBIN SJIEMEHT

MwnpoBOWM PbIHOK BOAOPOAA

HOTpeGneHMe rpasHoro eogopopaa:
— TOT3

— rasosble TYpOUHbI

— TennoreHepartopbl

— TeXHONOrn4yeckune npoueccol

MoTpebneHune yncToro Bogopoaa:

— HU3KOTeMnepaTtypHble T3
— TeXHONoru4yeckune NpoLeccol

MupoBoii ppIHOK BOJIOPOJIa POC CO CPEIHETOA0BLIM TeMIioM 2,9% 3a nmepuon 1990-2020
rT. PocT cripoca obecnieunBany Bce OCHOBHBIE CETMEHTHI TIOTPEOJICHUS BOAOPO/Ia:

o HedrenepepaboTka (Habmroaancss Harbosiee BEICOKHM POCT 3a CUET yBEJIMYEHHSI CIIpoca
Ha He(PTEMPOIYKTHI (B T.4U. C HU3KUM COZEPIKaHUEM CEPBI).

e [IpousBoacTBO amMmuaka.




o [Ipou3BOACTBO METaHOJIA.

Puc. 6. Jluramuka moTpeOIeHHsI YUCTOTO BOAOPOa M BOJOPO/Ia B CMECH B MHPE TIO
CerMeHTaM IPOU3BOJICTBA, MJIH T.
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M [Ip-Bo amMuaka M [Ip-Bo MeTaHoNa B ITpouee (B cMecu)
M Ipouee B (cmech)

Hcroynuk: MUD

B 2020 r. MmupoBoe noTpedIeHHE YUCTOTO BOAOPOAa U BOJOPOA B CMECH C APYTUMH
ra3amMu COCcTaBWIO 75 U 44 MJIH TOHH COOTBETCTBEHHO, U3 HUX JIMIIh OKOJIO 3 MJIH TOHH ObUIH
MIPOU3BEICHBI C HU3KUM YTIIEPOIHBIM CIICIIOM.

B CIIA, Kurtae, flnonuun, EBpocoro3e u Apyrux crpaHax B MOCIEAHUE TOAbI ObLITN
YTBEPKJI€HbI CTPATETUH PA3BUTHUS BOAOPOJIHOIO TPAHCIIOPTA, IPU IOCTUKEHUU 3asBICHHBIX
1esei, mnorpediieHne BoIopoa B TPAaHCIIOPTHOM cekTope BbipacTeT ¢ 140 Thic. TOHH B roj 10 14
MJIH TOHH B rox k 2030 1.

Puc. 7. HpOFHO3 HOTpC6J’ICHI/I${ BOAOpPOJa IO CCrMEeHTaM 53KOHOMUKH B MUPE, MJTH T./T.

B0 s 287

12019 2030 2040 2050

M [TpoMbllINIEHHOCTb TpaHcriopT M TIpouee

W Hedtenepepaborka M Ortonnenune W [Ip-Bo amMuaxa

M SnexTporeHepauus



Hctounuk: MDA

OO0umii 00beM NPOU3BOACTBA BOJOPOJA B MHPe B HACTOsIIee BpeMsl OLleHMBAeTCs
Pa3JMYHBIMU HCTOYHUKAMU B 55-70 MJIH TOHH, TPUYEM COBOKYITHBIE CPEIHErOJ[OBbIE TEMITbI
ero pocra 3a nocieganue 20 et HeBbICOKH - 0K0J10 1,6%. bonee 90% Bomopoa mpou3BoAsT Ha
MecTe ero noTpedsieHus (Tak Ha3bIBaeMbIN KANTUBHBINA MPOAYKT), 1 MeHee 10% mocTaBisior
CHeMaTU3UPOBAHHBIE KOMITAHUH, pabOoTalole Ha phIHKE MPOMBIIUICHHBIX Ta30B (Air Liquide,
Linde, Praxair Inc. u np.).

CeroJiHsi B KaUECTBE CHIPhS JIJIS IIPOM3BOJICTBA BOAOPO/Ia JOMUHUPYIOT YIJIEBOIOPO/IBI.
Bonee 68% Boopojia moy4aroT ceiiuac u3 npupoaHoro rasa, 16% u3 nedru, 11% - u3 yris u
5% - 13 BOJIBI C IIOMOIIBIO JICKTPOIN3a. DTO OOBACHACTCS CPAaBHUTEIBHOM JCIICBU3HON
MIPOM3BOJICTBA U3 YTIIEBOJOPOJIOB — MO PA3ITUYHBIM OIlEHKaM, Ce0eCTOMMOCTh BOJIOPOA U3
IIPUPOJIHOTO ra3a Moka B 2-5 pa3 HUXKe, YeM IMpH dJIeKTpoiuse (puc. 8).

Puc. 8. CriocoObI mosryueHust Bo10pojia

5%

16 %

B MpupopHbIN ras
B HedTtb
Yronb

Il 2nekTponus Bopbl
Hcrounuk: Neftegas.RU

BooopoaHaa saHepretmka B Poccuu

B Poccun 3amauya o pa3BUTHIO BOAOPOIHOM SHEPTETUKH 3aKPEMJIEHA B KIFOUEBOM
OTpPacIeBOM JOKYMEHTE CTPaTErH4ecKoro miaHuPOBaHUS — aKTyaJIu3upPOBAHHOM
DHepreTudeckoit ctparerun Poccuiickoit @enepanuu Ha nepuo 10 2035 rona. Bmecte ¢ Tem B
okTss0pe 2020 roa mpaBUTEILCTBO PD yTBEp U0 «I0POKHYIO KapTy» IO Pa3BUTHIO
BOJIOPOJIHOM 3HepreTuku 10 2024 roga, KOTopasi HalpapjieHa Ha YBEJIUYEHHUE MPOU3BOJICTBA U
pacipenue cepbl IPUMEHEHHUS BOJOPOAa B KAYECTBE DKOJIOTHYSCKHA YUCTOTO
SHEPTOHOCUTEIS, a TAK)KE BXOXKJACHUE CTPAHBI B YHCJIO MUPOBBIX JIMJICPOB TI0 €T0 MPOU3BOJICTBY
U DKCTIOPTY. B TO e BpeMs B 3aBepIIaroliei CTaIuu HaXOJUTCs paboTa 1Mo OrOTOBKE
KOHIIEMIIUH Pa3BUTHS BOJOPOIHOM dHEpPreTuku Poccuu.



B 2020 r. B Poccuu 65110 IepepaboTano okoiio 270 MIIH TOHH He(DTH, 4TO cocTaBisieT 6%
MHUPOBOU HeTenepepadoTKH, ISl 3TOTO OBLIO MCIOIB30BaHO OKOJIO 2,2 MJITH TOHH Bojiopoa. K
2030 r. o)kHIaeTCs POCT CIpoca Ha He(PTEPOyKThI U COOTBETCTBEHHO Ha BOJIOPOJI B 3TOM
cermeHTe Ha 8%.

Cnpoc Ha Bogopoa B Poccun ajist mpousBojicTBa amMuaka u Metanosna B 2020 r. coctaBJisiia
npumMepHo 2,8 MitH TOHH 1 700 ThIC. TOHH COOTBETCTBEHHO, C YUE€TOM MUPOBBIX TEMIIOB POCTa
MPOMU3BOACTBA 3TUX BemiecTB, B 2030 r. cipoc Ha Bogopo B Poccuu B XuMuieckon
MIPOMBIIUIEHHOCTH COCTaBUT OKOJIO 4,4 MiTH TOHH (3,4 MJIH TOHH U | MJIH TOHH B IPOU3BOJICTBE
aMMHaKa ¥ METaHOJIa COOTBETCTBEHHO).

Puc. 9. CroumMocTth IMPpOU3BOJICTBA BOAOPO/Ia B Poccun B 3aBUCHMOCTH OT TEXHOJOTHUH I[OJ'IJ'I./KF

2020r. 2030 r.

MeTaH I1 = l 1,2
MeTaH . 14 B . 16
(CCUS) ’ ’
Yronb . 1,6 3.1,7
vl | EEEES | B
(CCUS) . :
ASC - 2,5 }. 2

[l OPEX | CAPEX |J 3aTtpaThbl Ha 3Hepropecypcbl
Ucrounnk: MUD

TexHONOrMM NPOM3BOACTBA BOAOPOAA

UYro Kacaercs TEXHOJIOTUI IPOU3BOICTBA BOJIOPOAA, TO OCHOBHOM U CaMOM JI€IIEBOU
TexXHoJIorne B Poccun sBisieTcs mapoBasi KOHBepcHs MeTaHa. Huskast nieHa Ha NpuUpoOIHbIN Ta3
JIeTIaeT MPOU3BOACTBO B Poccuu 1o 3TOM TEXHOJIIOTMU OAHUM U3 CaMBbIX JICIIEBBIX B MUpPE, 10
nporuo3am Bcecemupnoro 6anka, k 2030 r. rieHa nmpupoaHoro raza Bo3pactet Ha 50%, 4To
NOBBICUT U3AepKKU Ha 20%.

I'azuduxanus yras. O0xoaurcs 10poxe, ueM KOHBEpCHUs U3-3a 06oJiee BHICOKOTO
CAPEX, Tak Kak TEXHOJIOTHSI HCIIOJIb3YET CIOKHYIO U JOPOTOCTOSIIYIO CUCTEMY OUHCTKHU
MOJIY4YEHHOT0 BO10pO/1a, 1o nporno3am MB®, k 2030 r. nena yris BozpacteT Ha 20%, 4To
MOBBICUT U3JEPKKU Ha ~6%.



Aaextpoau3. K 2030 r. oxugaercs nageHue CTOUMOCTH 3JieKTposn3epoB Ha 30-40%, daro
caenaet AekTpoian3 Ha ADC nepCcrneKTUBHON TEXHOJIOTHMEN [J1s pa3BuTus B Poccuu:
MUHUMAJIbHBIE BBIOPOCHI ITPH OTHOCUTENBHO HeBBICOKOH 1eHe. K 2030 r. B Poccun oxmmaercs
cHmkenue cedectonmoctu reHepanuu Ha COC u BOC 6omee yem Ha 20%, TeM HE MeHee,
3eJICHBII BOAOPOA OcTaHeTcs B 2-3 pas3a 6ojiee JOPOruM OTHOCHTEIBHO IPYTUX TEXHOJIOTHH.

CCUS. B naHHBIIl MOMEHT JIaHHAsI TEXHOJIOTHSI HAXOUTCS HA CTaJNH Pa3pabOTKH, €CIu
HIMPOKOE MPUMEHEHHE TEXHOJIOTHH CTaHET BO3MOXKHBIM, TapoBasi kouBepcust ¢ CCUS craner
ONTHUMAJIBHOM C IKOHOMHUYECKON TOUKHU 3pEHUS TEXHOJIOTHUEN JI MPOU3BOACTBA BOJIOPOA B
Poccun.

BBu1y 00IIMPHBIX 3a11aCOB MPUPOAHOIO Ta3a, Poccus o0mamaeT psaaoM MpeuMyIecTB JIIs
IIPOM3BOJICTBA U DKCIIOPTA «T01y0oro» Bojgoposa. CormacHo JloposkHol kapre, k 2035 1. B
Poccuu 10/KHBI OBITH CO3/IaHBI MOIITHOCTH JIJIS 9KCIIOPTA 2 MITH TOHH Bojgopoza (Wiu 6 MIIp/a
JIOJII., 4TO cooTBeTcTBYET 1,5% oT skcnopra 2019 1.).

Puc. 10. [InanoBsIe mOKa3aTe)M MPOU3BOICTBA Boopoaa yist ipojaaxu B 2030 r., MiTH T.

A3una n Asctpanus _ 40
CLWA - 10
EC - 10
o ] 2

Unnu I 0,4
Ucrounuk: pacuerst L[DT1 T'TIb (AO)

IKCNOPT POCCUINCKOro BOA0POAA

[Toka3zarenem pemeHus 3a1a4u pa3BUTHS BOJAOPOIHON YJHEPIrETUKHU B COOTBETCTBHH C
OHeprerudeckoi crparerueit Poccun 1o 2035 rozna ycTaHOBIIEHBI LIEJIEBBIE 3HAUEHUS DKCIIOPTA
H2 x 2024 u 2035 rr. D10 0IHO3HAYHO UHTEPHIpEeTUpyeTCs B Poccuu u 3a pyoekoM Kak
HAIlEJIEHHOCTh Ha Tpou3BoacTBO H2 BHYTpH P® u sxcnopt H2/MBC, uto, yBBI, COOTBETCTBYET
HaBsI3bIBa€MOM Poccuu KOHTPIPOAYKTUBHON KOHLEHIIUH PAa3BUTHS BHEIIHEAKOHOMUYECKOTO
cerMeHTa (GopMUpyeMoil BOJOpOaHOM cTpareruu PO.

B nacrosmee Bpems cnienuanuctamu ['a3npom npeanaraercs anbTepHATUBHAS KOHIEMIINS
pa3Butus corpyaaudectsa PO-EC B BomopoaHoii cdepe (puc. 11), B ocHOBE KOTOPOiIl — HKCIOPT
poccuiickoro npupoaHoro rasa no cymiectytoiieid ['TC PO-EC u B Bujae CIII' 1 npous3BoacTBO
H2 Buytpu EC B pailonax onepexatomiero pocra cupoca Ha H2 (BogopoiHbie JoauHBbI) 1100
metogamu [IPM+CCS (nmpubpexnbie paiionsl) ¢ yrunmszanueid CO2, mubo nuponnsza MetaHa (u
CXOJHBIMU TEXHOJIOTUSIMU) TIpou3BoicTBa ynuctoro H2 6e3 Beiopoco CO2. PazpaboTkoit u



00CYX/IeHUEM 3TON KOHILIEIINH CETO/IHS CIEUAINCThI 3aHUMAIOTCs B paMKkax Paboueil rpymiisl
2 «Buytpennue peinkn» KoncynprarusHoro coseta PO-EC o rasy.

Puc. 11. /IBa motoka ra3oBbix noctaBok u3 P® B EC st npousBoicTBa 4ricToro Bojopoia (6e3

BbIOpocoB CO2) BuyTpu EC (KoHIENIINSA, aTbTEPHATHBHAS MTPEAJIaraeMoi MpOrpaMMHBIMH

nokymentamu EC/OPI u ap.)
Peras. CNIr 1epmman ()
CXuxeHue «3Heprus HanpuUMep: TA3NPOM — 3kcnopt CNI
co2 R Gate-Rotterdam
I I @ HoeaTak I
S it co2 O CCS | 3kcnopt H2/MBC
MapkeTUHr TBepaoro 8 EC no Tpy60npos. ———e
1 l yinepona WM B OKWXK. BUaE Poccus
BhipaboTaHHble 3neKTpo3Heprus
MecTopoxaeHusa CM 20% | BU3
YUCTbIA BeTep/Mope
e TRIRASIR Y esian Tpy60onpoBoaHbIi
Muponua 7 I 3KCNOPpT rasa
BopgopoaHasa MeTaHa
ponvHa EC-3 100% | PBOPHBIH NOTOK-2
npuGpexHan YUCTBIN
EBpona <e———ow H2
BOAOPOAHGﬂ BOROPOAHBN “eBepHbIN NOTOK-2
.qonuua EC-1 ponuHa EC-2 CJ“\:WPUM
Konmuemanwaq KOHTUHEeHTanbHasa
Espona Espona
100% 100%

HHCTHM

KC na I'TC, ucnonsayouwue MBC, npoussegeHHbin Ha 3Toi KC
no texHonorum AKM (nateHT MNasnpoma) B KavyecTee TOMNIMBHOIO
BMECTO MeTaHa [ANs OCyWeCTBNIeHUA TPAHCNOPTHOM PatoTbl

HMC‘TNM

MUponmaHbie yCTaHOBKK, MCnonbaylowme MBC, npon3sefeHHbln Ha
Gnvxanweit KC no texHonorum AKM ans sHeprocHabXeHus, MeTaH
3 I'TC - chipbe ana npoussoacTea H2 6e3 epiGpocoe CO2, Teepabin

rasa

Yyrnepoa - NoGoUHbIN NPOAYKT

Hcrtounuk: ["aznpom sxcnopt

KatoueBble NTPOKKM pPbIHKA BOLI,OpO,D,HOVI SHepreTnKu

3HAUUTENBHBIN UHTEPEC K PA3BUTHUIO TEXHOJOTMI BOJIOPOAHOM 3HEpreTuku B Poccun
IIPOSIBIISIET KOPIIOPATUBHBIN CeKTOp, npexae Bcero I'K «Pocarom» u I'pynma «I azmpom» -
kitoueBblie yuactHukY [Tnana (Tabnwuma 2).

Tabmuua 2. IIpoektsl 'K «Pocatom» u I'pynmsl «I"a3npom» B 00J1aCTH BOJOPOIHOM SHEPreTUKU

Komnaunus

m B centsa6pe 2019 r. noanucano cornamenue mexxay ['K
«Pocarom», OAO «PXKI» n AO «TpaHcMaIXOIAUHTY O
COTPYAHUYECTBE U B3aUMOJICHCTBUHU 110 TPOEKTY OpraHu3aluu
YKEJIE3HOAOPOKHOTO COOOIIEHUS ¢ TPUMEHEHHUEM TT0e3/10B Ha
BOJIOPOJHBIX TOIUIMBHBIX 3JIeMeHTax. B pamkax npoekra 'K
«PocatoM» MOKEeT BBICTYMUThH B KaU€CTBE MOCTABIIMKA BOJIOPO/IA,
TOTUTMBHBIX AJIEMEHTOB U JPYTOT0 KIYEBOT0 000PYIOBAHHUS

I'K «Pocatomy



Komnanus

I'pynna «I'a3mpom»

IIPOCKTA.

m B centa6pe 2019 r. AO «Pycatom OBepcus» u
ATEHTCTBO 10 IPUPOAHBIM PECYpCaM U SHEPTreTHKE
MuHHCcTEpCTBA SKOHOMUKH, TOPTOBIM U TPOMBIIITICHHOCTH
SInoHuM noNMcaIy COraleHne O COTPYAHNYECTBE B chepe
coBMmecTHOH pazpadbotku B 2020-2021 rogax. TOO nmioTHOTO
IIpOEKTa KCcIopTa Bogopoaa u3 Poccun B SAnonuto.
PaccmarpuBaeTcsi BO3MOKHOCTD ITPOM3BOJICTBA BOAOPOAA
METOIOM DJIEKTPOJIN3A.

m B asrycre 2018 r. AO «Konuepn Pocaneproarom»
3aKnouniio KOHTPakT ¢ AO «OKBM AdpuxkanToB» Ha
000CHOBaHHKE Pa3pabOTKH MPOESKTHBIX MPEATOKEHUHN TT0
9HEProdPPEeKTHBHOMY M SKOJIOTUIECKH YHCTOMY
MIPOMBILIIIEHHOMY ITPOU3BOACTBY Bojiopoaa Ha ADTC.
Coopyxenue rojgoBHot ADTC moxet O0bITh 3aBepiieHo k 2030

rOfy.

m  Peanu3yrorcs 1Ba MHHOBAIIMOHHBIX MPOEKTA 110
MOJIYYE€HHIO0 METaHO-BOJAOPOTHOTO TOIUIMBA B KAUECTBE
TOIIJIMBHOTO Ta3a Ta30IepEeKaYnBAIOIINX arperaToB Ha OCHOBE
aguabaTudeckoil KoHBepcuH MeTaHa - B Camape u Yde. Dddekr
OT BHEJIPEHUS BBIPAKAETCSI B YKOHOMHH TOITTMBHOTO Ta3a - 710
5%, canxenun BeIOpocoB CO2 - Ha 30% u 3arpsA3HSIOMUX
BemiectB: NOX - B 4,5 paza, CO - B 5 pa3. Cienyromuii mar -
opranuzaius 0J0YHO-KOMIUIEKTHOTO UCIIOHEHUSI 000pYyI0BaHUS
0 TTPOU3BOJICTBY METaHO-BOAOPOIHOTO TOTLTUBA (€T0
yHU(UKAIS) 17151 CEpUHHOTO MPOU3BOICTBA U THPAKUPOBAHUE
TEXHOJOTHH Ha 00bekTax «l azmpomay.

m  Benercs pabota Haj co3/1aHUEM MTOJTHOCTBIO
0e3yriepoIHbIX TEXHOJIOTUI IIPOU3BOJCTBA BOAOPOIA U3
MIPUPOJHOrO rasza. B kauecTBe nmepcrneKTUBHON paccMaTpUBAETCS
MHHOBAIIMOHHAs! TEXHOJIOTUS Pa3JI0kKEHUs IPUPOTHOTO ra3a B
HEPaBHOBECHOM HU3KOTEMIIEpaTypHOH IIa3Me Ha BOJOPO U

YTIIEPOS.

m  Peaqmsyercs MeXIyHapOIHBIN HAYyYHO-TEXHUYECKUHN
IIPOEKT COBMECTHO C HEMELIKUMHU U aBCTPUNCKUMU KOMITAHUSAMU
10 MPOBEPKE BO3MOKHOCTU OE30M1aCHOT0 XpaHEHUs METaHO-
BOJIOpoaHbIX cMmeceit B IIXT .



MpropuUTeETHbIE HanNpaB/eHMA BOAOPOAHON SHEPTETUKM

Bonopoanast sHeprerrka BKIIOUEHA B IEPEYCHb MPUOPUTETHBIX HAIIPABICHUN HAYYHO-
texHojoruueckoro pa3Butus I'K «Pocaromy». [Ipuopurer otnaercs mpou3BoACTBY BOJIOPOAA 3a
cueT 2 (HEeKTUBHON AIICKTPUIECCKON U TEIUIOBOW dHEpruu, renepupyeMoit ADC 1 aTOMHBIMH
sHeprorexHosorndeckumu cranusamu (ADTC), coorBercTBenHo. B 2020 roxy Havyara
peanu3anus MepoOIpUsITHI KOMILJIEKCHON TporpaMmbl «ATOMHAsi HayKa, TEXHUKA U
texHosorun» ['K «Pocatom», B T.4. 110 pa3BUTHIO BOAOPOAHOM sHepreTuku. A B 2019 roay nan
CTapT JIBYM IIPOCKTaM C y4aCTHEM FOCKOPIIOpAI[Mu: OpraHu3aii B Poccun xene3Ho10poKHOTO
COOOILIEHHs C MPUMEHEHUEM M10e3/I0B Ha BOAOPOIHBIX TOIIMBHBIX 3JIEMEHTAX U MUJIOTHOMY
MIPOEKTY I10 AKCIOPTY BOAOPO/Aa B SAnOHUIO.

Hns I'pynnsl «I'a3mpoM» OCBOEHHE M BHEIPEHHUE BOJOPOAHBIX TEXHOJIOTHM TaKKe
ABJISIETCS] OJJHUM W3 MEPCIIEKTUBHBIX HAMPABICHUA HHHOBALIMOHHOIO pa3BuTHs. [Ipon3BoacTBo u
MIPUMEHEHNE METAHO-BOAOPOAHBIX CMECEH U BOJIOPOJA PACCMAaTPUBAECTCS KOMIIAHUEHN B KAUECTBE
MEPCIEeKTUBHOIO HAIIPaBJIEHUs AUBEpCcU(UKAIINY U TOBBIICHUS (P PEeKTUBHOCTH
WCIIOJIb30BAaHMS IPUPOIHOIO raza. KoMnanuu peanus3yroT MPOEKTHI 10 BOJOPOJIHON TEMATHKE.

bapbepbl A5 pa3BMTMA BOAOPOAA
BBIXO,I[H Ha 1100aJIbHbIN PBIHOK, Poccus O6J'Ia,Z[aeT Ba’XXHBIMU KOHKYPCHTHBIMU

NpECUMYIICCTBAMMU I10 PA3BUTUIO BOIIOpOI[HOﬁ SHEPIreTUKU 110 CPaBHCHUIO C NIOTCHINAJIbHBIMHA
CTpaHAMU-YYACTHUL[AMHA PbIHKA:

e HUIMYUEM 3HAYUTEITHHOTO YHEPTETHUECKOTO TOTEHITUAIA U PECYPCHOM 0a3bl;

e HAJIMYMEM HEN03arpyKEHHbIX T€HEPUPYIOIINX MOITHOCTEH;

e reorpauyeckoii OIM30CTHIO K MOTEHIIMATLHBIM TOTPEOUTENSIM BOJIOPO/IA;

e HAYYHBIM 33JIeJIOM B cepe MPOU3BOICTBA, TPAHCIIOPTUPOBKH M XpaHEHUS BOJAOPO/IA;
e HAJTMYHMEM JICUCTBYIOIIECH TPAHCIIOPTHONU MH(PPACTPYKTYPHI.

3T0 MOKET 1M03BOJINTh Poccuu B epcnieKTHBE 3aHATh MECTO JIHJIepa B chepe
IIPOM3BO/ICTBA U ITOCTABOK BOJOPO/1a Ha II100aJIbHBIN PBIHOK.

Ceronns Poccust mpoBOIUT MIIaHOMEPHYIO MOJIUTUKY MO JajbHEHIIIEMY TOBBIIIEHUIO UX
HKOJIOTUYHOCTH. YK€ ceiiyac CBOMMH CTPAaTErM4eCKUMU UHUIIMaTUBaMu Poccust BUIUT co3/laHue
HKCIIOPTOOPHUEHTUPOBAHHOTO ITPOU3BOJICTBA BOJOPO/1a KaK HU3KOYTJIEPOJHOTO U3 MPUPOTHOTO
rasza, Tak 1 0e3yriaepoaHOro Ha 0a3e AIeKTPOoIHM3a BOJbI C UCTIOJIh30BAHUEM aTOMHBIX CTAaHIIUN U
BO300HOBJISIEMBIX HCTOYHUKOB dHepruu. [lapamnensHo padota BeneTcs u B chepe poCCHIICKOTO
TOK uepe3 co3nanne BHYTPU CTPAHbI PETHOHAIBHBIX PHIHKOB PUMEHEHUS BOAOPO/A B LIEIAX
I[eKap6OHI/I3aHI/II/I U MMOBBIIIICHUSA HHBGCTHHHOHHOﬁ MMPHUBJICKATCIIbHOCTU
HKCIIOPTOOPUEHTUPOBAHHBIX IPOU3BOJICTB, a TAK)KE CTUMYIMPOBAHMS UCIIOJIb30BaHUS
HU3KOYTJIEPOJAHOI0 BOIOPO/A.

Tem He MeHee, Ha TyTH K JTUAEPCTBY Ha 3TOM pbIiHKe Poccun npeacTouT pemunTh
HECKOJIBKO BaYKHBIX 3a7a4. Tak, y>ke ceroJHs pa3BUTHE BOJOPOIHON SHEPIETUKU CTAJIKMBAETCA
KaK C TEXHOJIOTMYECKUMHU, TaK U C SKOHOMHUYECKUMU U PETYISTOPHBIMU OapbepaMu, TAKUMHU KaK
OTCYTCTBUE HEOOXOAMMOI HH(MPACTPYKTYPHI A1 XPAaHEHUS U TPAHCTIOPTUPOBKU BOJIOPOJIA.
Kpowme Toro, coxpaHsieTcst BBICOKasi JHEPro3arpaTHOCTh U CTOUMOCTh TPAHCIIOPTUPOBKH, B
NIEPBYIO OYEPENb, IPU UCIIOJIB30BAHUN TEXHOJIOTMH CKMXKEHHS BOJAOPO/A, a TAKKE
OTpaHUYEHHOCTh HOPMATUBHO-TIPABOBOM 0a3bl B 00JIaCTH BOJIOPOJAHON SHEPTETUKH.



Kpome Toro, HecMOTpsi Ha pelIUTENHFHO HaOuparoliee 000POTHl pa3BUTHE BOAOPOIHOM
HYKOHOMHUKH 32 pyOeKOM U IIPEBpaIICHUE BOJAOPO/a B OJMH U3 KITFOUEBBIX SJIECMEHTOB CTPATET U,
IIporpamm, IIAHOB U MPOEKTOB NOCTPOEHUS YIIEPOIHO-HEUTPAIIBHON SKOHOMUKH,
MEPCIIEKTHBBI TJI00aTFHOT0 BOAOPOTHOTO PHIHKA MO-TIPEKHEMY OCTalOTCS TyMaHHbIMH. C OHOU
CTOpPOHBI, TONIBKO 3a 2020 rox Obun onmyOaukoBaHbl Bogopoaabie ctpareruu EC, ['epmanum,
O®pannuu, benbrun, Hunepnangos u Kananer, qonosiHuBmme 6oyee paHHUE JOKYMEHTBI
SAnonuu u ABctpanuu. Ha noaxo/e BoIOpOAHbIE «10POXKHBIE KapThl» BenukoOpuranuu (Ha
ocHoBe «10 mynkroB [xonconay), CLIA, Ucnnanuu u Utanuu. Ho, ¢ npyroit ctopoHsl, Bce 3TH
JIOKYMEHTBI HE MO3BOJIAIOT OJTHO3HAYHO M YBEPEHHO OTBETUTH HAa BONPOC, CKOJIBKO BOJAOPO/1a
9TH cTpaHbl OyayT nokymnate yepe3 10 wim 15 ner, He OyneT Jin MoYTH BECh BOJIOPOJ
MIPOU3BOUTHCS BHYTPH TE€X 3KOHOMUK, B KOTOPBIX OH K€ OYJeT U MOTpedNaThes, OyAeT 1 3TOT
BOJIOPOJI 00513aTENBHO «3EJIEHBIMY, HITH KE «KENThI» (U3 d3Hepruu, BeipabotanHoi Ha ADC) u
«rony0oit» (13 raza) BOJOPOJI COXPAHST 3a COO0M CHIIbHBIE MO3ULIMU Ha PBIHKE, IPH KAKOM
YPOBHE IICH Ha BOJIOPOJ] YCTAHOBUTCSI PABHOBECHE HA PHIHKE M KAKOH Oy/1eT KOHCTPYKITUS 3TOTO
pbIHKa. B3BellleHHbIE U KOHCEPBATUBHBIEC OLIEHKH TOBOPST O TOM, 4TO K 2040 roay peIHOK
TOPTOBJIH BOIOPOIoM (0€3 yueTa ceroansiHero norpedienus) Boipactet 10 $70 - 160 maps B
roj.

Puc. 12. IIporuo3 MUpoBOro pelHKa BOJIOPOJAHOrO TOILINBA, Mipa AojutapoB CIIA B roa
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¥ KoncepBaTUBHBIN B YMepeHHBIN B OnNTUMUCTUYHBIA

Ucrounuku: ACIL ALLEN Consulting, ananu3 UL «DHepmKuHe™

OCHOBHble permMoHbl CNpoca Ha BOAOPOA,

[To uroram 2020 r. MoxHO HaOIIOAATh POPMUPOBAHUE KITFOUEBBIX PETMOHOB CIIpOCa Ha
BOJI0po1 B EBpornie u A3um.

Kwutaii — moTeHuHaIbHBIN JIHIep MUPOBOM BOAOPOAHOM oTpaciin. CTpaHa yKe SIBIIETCS
KPYIHEHIITNM ITPOU3BOAMUTENEM BOJOPOa B MUpPE (22 MIIH T), OTHAKO OIS SKOJIOTUYECKH
YHCTOI'0 BOJOPOJa B MPOU3BOCTBE COCTABIISET TOJIBKO 0KOJIO 3%. CebecTonMOoCTh
IIPOM3BOJICTBA «3€JIEHOT0» BOJAOPO/AA B CTPaHE OLICHUBACTCS B 4 OJUL./KT, YTO MPAKTUYECKU B
TPH pasa A0pOKe aabTepHATUBBL. B noiarocpounoit nepcnektuse Kurail muiaHupyeT MOBBICUTH
JIOJIF0 DKOJIOTMYHOTr0 BoJopoa 10 70% 1 yBeIU4YUTh EMKOCTh BHYTPEHHETO PhIHKA BOJOPO/A B
40 pa3: ¢ 44 mapna pomt. B 2019 r. no 1,7 tpin momn. B 2050 r.



['epmanust — hpriarmaH €BpOIMEMCKOI BOJIOPOIHON YIKOHOMHUKHU — TUTAHUPYET CTaTh HETTO-
UMIIOPTEPOM BOAOPO/IA: BHYTpeHHUN cripoc ctpanbl B 2030 r. onieHuBaeTcs B 3 MJIH T., U3
KOTOPBIX Ha UMIIOPT npuaeTcs 2,6 miiH T. KpynHeluM noctaBuimkom Bojopoaa B ['epmanuio
MOJKET CTaTh MapoKKO 3a CYET MacIITaOHOTO Pa3BUTHS COTHEUHOW YHEPTETHKH.

PbIHOK BOAOPOAHOM 3HEPTeTUKN: BbIBOAbI U GAKTbI

1. B 1ienom, 60biiryto poiib B pa3BUTHUN TEXHOJIOTUN U IPUMEHEHUS BOJOPOIHOTO
TOIUIMBA UTPAET MOJAEPIKKa roCyapCTBa.

2. BopmopoaHoe TOMIMBO ycTymaeT akKyMyJIsiTopaM B TPaHCIIOPTHOM chepe s
KOPOTKHX JMUCTaHLUH, HO UMEET IPEUMYIIECTBO /sl OOJIBIINX paccTOsIHUM. ['1aBHBIM 00pa3om
9TO OTHOCHUTCS K aBHALIMM U MOPCKHUM IIEPEBO3KaM.

3. Bonopos MoXeT NCOIb30BaTHCS B 3JIEKTPOIHEPreTUKE 11 OaTaHCUPOBKU ITMKOB
MPOM3BOJICTBA U OTPEOIICHUS STCKTPOIHEPTHH.

4. DNEeKTPOIHEPTUsi MOKET F'€HEPUPOBATHCS KakK C Hcnoib3oBaHueMm BUD, Tak u Ha
ocHoBe ADC wiu ['DC. B nepBoMm citydae UCIIOIb30BaHUE BOJIOPOIHOTO TOILIMBA TTO3BOJIUT
cOalaHCHPOBaTh HEPABHOMEPHOE MPOU3BOJICTBO U MOTPEOICHHUE dIEKTpo’HEprun. Bo BTopom
cirygae ADC uimu 'OC, paboTasi B paBHOMEPHOM PEKUME, CIIOCOOHBI B TIEPUOIbI CHIKEHHSI
CIIpOCa Ha AJICKTPOIHEPIHI0 00ECIIeUnBaTh MPOU3BOJICTBO BOAOPOJIHOTO TOILIMBA, KOTOPOE
MIOTOM MOJKET OBITh HCITOJIB30BAHO JIJIsI TOKPBITHSI TUKOB CITPOCa Ha 3JICKTPOIHEPTHIO.

S. BepositHo, OyayT npopadaThIBaThCs MPOCKThHI MPUMEHEHHS] CHHTETHYECKOTO
TOIIMBA C ONTUMATbHBIMU CBOMCTBAMU I KaXKJIOTO HAIIPABJICHUS UCIIOIb30BaHUS.

Marepuaisl npenocrasiensl https://delprof.ru/.



