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AHHOTAIUA

JlaHHast cTaThsl MOCBSLIEHA BCECTOPOHHEMY aHaM3y OyAylIero BO300HOBISEMBIX
UCTOYHUKOB »Heprun (BMD) B KOHTEKCTE TII0OANBbHBIX IHEPreTUYECKUX TPEHIIOB U
MHHOBALlMOHHOT'O pa3BUTHUsA. B yclnoBuUsIX pacTyllero crnpoca Ha SHEPTUI0, U3MEHEHUs
KJIMMaTa U HEOOXOAUMOCTH OOECIeueHHs] SHepreTuyeckor OezomacHoctu, BUD
CTAHOBSITCSl KJIFOYEBBIM 3JIEMEHTOM IJ100ajbHOM SHEPreTUYECKON cucTeMbl. B pabote
paccMaTpUBAIOTCS MTOCIIEIHUE TEXHOJIOTHYECKHE NHHOBALIMU B COJIHEYHOM, BETPOBOM 1
BOJIOPOJIHOM DHEPreTUKE, a TaKK€ B CHUCTEMax HAaKOIUICHHWS 3HEpPrUH, KOTOpPBIE
3HAYUTENIbHO MOBBIIAIOT 3((PEKTUBHOCTh U  KOHKypeHTocrnocoOHocTh BUD.
OO6cyxnatoTcs Tiao0anbHbIE TEHACHIIMH, TaKHE€ Kak CHIKeHue croumoctd BUD,
JNEUEHTPAIN3ALMS SHEPTETUYECKUX CUCTEM, HHTErPALMs C yMHBIMU CETSIMU U PaCTyILHE
WHBECTUIIMM B '3€JIeHyI0" JHEpreTuky. AHAIM3UPYIOTCS OCHOBHBIE MPOOJIEMBI,
MPENsSTCTBYIOUIME MOTHOMACIITaOHOMY nepexony Ha BUD, Bkiitouast HecTaOMIbHOCTh
reHepalnu, NOTPeOHOCTh B Pa3BUTOW MH(MPACTPYKTYpPE M CIOKHOCTU MHTETpaluu B
cylecTByromure 31eprocetd. CTaThs NOJYEPKUBAECT KPUTHUECKYIO POJIb MHHOBALIMI U
MEXIYHAPOJAHOM KOOMEpALMK Ul YCKOPEHHs DSHEPreTHYEeCKOro Iepexoja u
JTOCTHKEHHUS YCTOMYHUBOTO OyaylIero.

KawueBble ciaoBa: Bo3o0HOBIsieMble HWCTOYHUKHM dHeprur, BUWD, comHeuHas
JHEPreTHKA, BETPOIHEPIETHUKA, BOJIOPOAHASA SHEPTETUKA, HAKOTUIEHUE YSHEPTUU, YMHBIE
CETH, PHEPTETUUYCCKUM MEePeX0/l, IIT00AbHBIC TPESH IBI, YCTOMUYUBOE Pa3BUTHE.

1. BBenenue

['moGanbHast  JHepreTHYeckass CHUCTEMa HAxXOJIWUTCA Ha  Mopore  TIyOOKHMX
npeodpa3oBaHuil. YBEIUYEHHE MHPOBOIO HACEJIEHHUS, POCT MOTPEOJICHUS SHEPTHH,
YCUJIMBAIOIIMECS] OIMACeHUs 10 TOBOJY M3MEHEHHUs KJIMMaTa W CTpeMJIEHHE K
DPHEPTreTUYECKON HE3aBUCUMOCTH CTHUMYJIUPYIOT OCIHpereAeHTHbI HWHTEpPEC K
BO300HOBJIIeMbIM HCTOYHUKaM 3Hepruu (BUI). 3a mnocrnenHue AeCATUICTHUS
COJIHEYHAasi U BETPOBasl HHEPreTukKa, a takxke napyrue BUD, mpoaeMoHCTpupoBaiu
B3PBIBHOM POCT, CTAHOBSICh HE MPOCTO AIbTEPHATUBOW, a KOHKYPEHTOCTIOCOOHOM
OCHOBOM Oy[yIIiei rio0aabHOM SHEPTeTUUECKOM CUCTEMBI.
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[Tepexoa kK HU3KOYTJIEPOIHON YIKOHOMHUKE TpeOyeT He TOJIbKO yBennueHus 1o BUD B
3Hepr06anche, HO U pa3sBUTHUA MHHOBAIIMOHHBIX TCXHOHOFHﬁ, CIIOCOOHBIX IMpeoa0JICTh
inherent challenges, such as intermittency and grid integration difficulties. Ota cTarbs
IMOCBANICHA aHAJIM3yY OCHOBHBIX TCXHOJIOTHYCCKHUX I/IHHOBaL[I/Iﬁ U r1100aabHBIX TPCHOOB,
dbopmupyromux Oymyiiee BO300OHOBISIEMON SHEPreTHKH, a Takke OOCYKICHHUIO
KJIFOUEBBIX MPOOJIEM, KOTOPBIE TIPEICTOUT PELINTh HA MYTH K MOJHOW peanu3aluu ee
IIOoTCHI MAaJia.

2. Texnosmornueckme HHHOBAaIlMH B B0O300HOBJISIEMbIX HCTOUHHKAX IHEPIUMn

PazButne B Hepa3pbIBHO CBSA3aHO C MOCTOSHHBIMU MHHOBAIMSIMU, KOTOPBIC JICJIAI0T
ux 0onee 3pPeKTUBHBIMH, SKOHOMUIHBIMUA U YHUBEPCATHHBIMH.

2.1. ConHeyHasi JHepreTuKa

CosiHe4Hasi PHEPreTUKa OCTAeTCs OAHUM M3 JIMJEPOB DHEPreTUUECKOIro Iepexo/a.
Ki1roueBbple ”THHOBAIUU BKJIFOYAIOT:

IMepoBCKUTHBIE COJIHEYHBIE 3JIEMEHTBI: DTU 3JICMEHTHI JIECMOHCTPUPYIOT PEKOPIHBIC
nokaszaresii dPQPEKTUBHOCTH TPEOOPA30BaHUSI CBETa B JJICKTPUUECTBO U HUMEIOT
NOTEHIIUAIT JIJIsI 3HAYUTEILHOTO CHIDKEHHSI CTOMMOCTHU TPOU3BOJICTBA. VX rHOKOCTh 1
BO3MO)XHOCTh HAHECCHHs Ha Pa3JIMYHbIC MOBEPXHOCTH OTKPHIBAIOT HOBBIC CQepbl
NPUMCHEHUsI, BKJIFOUasi OKHA 3JIaHUH ¥ MHTETPUPOBAHHBIC B OJICXKIY YCTPOMCTBA.
JBycroponnue (bi-facial) cosmneunnie manean: CriocoOHBIE MMOTJIOMATH COTHEYHBIN
CBET C 00eux CTOPOH (MPAMOMN CBET C (PPOHTAIBHON U OTPAXKEHHBIN C THUIbHOMN), OHU
3HAYHUTEIBHO YBEIIMIMBAIOT OOIIYIO BEIPAOOTKY SHEPTHH.

I'nékue M TOHKOIJIEHOYHbIE COJTHEYHbIE 3JIeMEHThI: JIerkue u ajanTupyemble, OHH
pacHIUPSIFOT BO3MOXHOCTH YCTAHOBKH COJIHCUHBIX MaHEJICH Ha HETPaJIMIIMOHHBIX
MOBEPXHOCTSIX U B YCIIOBHSIX OIPAHUYEHHOTO MMPOCTPAHCTBA.

Konuenrpupymomas coianeunasi dHepreruka (CSP): PaspaGotka Oonee
9 QEKTUBHBIX CUCTEM XPaHCHHUs TeIUIa (HapuMep, Ha OCHOBE PACIUIABICHHBIX COJICH)
no3BosisieT CSP-cTaHImsM reHepupoBaTh 3JCKTPOIHEPTHUIO JaKe TIOCIIe 3aX0/1a CONHIIA,
pemiast mpo0ieMy IPepbIBHCTOCTH.

2.2. BerpoBasi JHepreTuka

BerpoBasg sHeprervka TakXKe TMEpexuBaeT OYpHBI pPOCT, OCOOEHHO B MOPCKHX
aKBaTOPUSAX:

Od¢mopubie BeTpoBbIe MekTpocTanuu: CtpoutenbctBo BOC B Mope Mo3BOJISIET
HCIIOJB30BaTh 0o0Jiee CUJIbHBIE W CTaOWJIbHBIC BETPHI, & TaKKe MHUHUMHU3UPOBATh
IIyMOBOE 3arpsi3HEHUWE W BiUsHUE Ha JaHamadt. PazMepbl TypOUH TOCTOSTHHO
YBEJIIMYMBAIOTCS, YTO MOBBIIAET UX MPOU3BOIUTEITBHOCTb.

IlnaBawimme BeTpPOBble TYPOMHBI: JTa TEXHOJIOTHS TO3BOJISIET YCTAHABIMBATH
BETPOBbIC (pepMbl B TIIyOOKOBOJHBIX palioOHAX, TJI€ TPAJUIMOHHBIC CTallMOHAPHBIC
(byHIaMEHTBI HEBO3MOKHBI, OTKPBIBAsI JOCTYIT K OTPOMHBIM BETPOBBIM pecypcam.
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YMHBIE JIONACTH M CHCTeMbl ynpasJjieHusi: Pa3pa0GoTka aJanTHBHBIX JIOTIACTEH,
M3MEHSIOIIUX CBOIO (JOPMY B 3aBUCHMOCTH OT CKOPOCTH BETpPa, U MHTEIICKTYaIbHBIX
CUCTEM  YOpPAaBJIEHHUS, ONTHMHU3HUPYIOIIUX  BBIPAOOTKY  HSHEPrUH,  IOBBIMIAET
3¢ (HEeKTUBHOCTH TYpOUH.

2.3. Hakonuienue 3Hepruu

DHEpProxpaHeHUE SIBISICTCS KPUTHYCCKU BAXKHBIM JIJISI TIPEOJOJICHUS MPEPHIBUCTOCTH
BUD:

Jlutuii-uonnnie 6atapen: HecMOTps Ha JOMUHUPOBAHKE, MPOJOJKAECTCS paboTa 1Mo
YBEJIMUECHUIO X EMKOCTH, CPOKA CIIYKObl U CHUKEHUIO CTOMMOCTH.

TBepaoTenbHble W NMPOTOYHBLIE OaTaper: DTH TEXHOJOIMH OOCIIAIOT OOJIBIIYIO
0e30MacHOCTb, IUIOTHOCTh SHEPIMM W JUIMTEIBHBIM CPOK CHYKObI, Jenas ux
NEPCHEKTUBHBIMU ISl KPYITHOMACIITAOHOTO XpaHEHUS! SHEPTUH.

Bonopognasi 3Hepreruka: 3ejeHbId BOJOPOA, NPOU3BOJMMBIA C TMOMOILBIO
ANEKTpoIn3a BOJbl 3a cueT BUD, paccmaTpuBaeTcss Kak KIOUYEBOW SHEPrOHOCHUTEIND
Ooynymero. OH MOXET HCIOJB30BaThC JUIsl XpaHEHUsl sHepruu (power-t0-gas), B
Ka4yeCTBE TOIUIMBA [UJII TPAHCIOPTA, A TAKXKE KaK ChIPbE ISl MPOMBIILICHHOCTH.
Pa3BuTHe TEXHONOTHI 3JIEKTPOIN3a U TOTUTMBHBIX 3JIEMEHTOB SIBJISIETCSI IPUOPUTETOM.

2.4. UnTerpanus ¢ YMHbIMM CETAMH

PasButne ymMHBIX 3HeprerHueckmx cereii (Smart Grids) mo3BossieT 3pHEKTHBHO
MHTETpUpPOBaTh pa3zHooOpaszHbie BUD, ymnpaBiarh cOnpocoM W NOPEasiOKEHUEM,
ONTUMHU3UPOBATh IIOTOKA DJHEPrUM U IMOBBIIATH HANEKHOCTb BCEU CHCTEMBI.
Ucnonb3oBanne wuntepHera Bemiedl (IoT) M HMCKYCCTBEHHOrO WHTEIUICKTA JJIS
MpOorHo3upoBaHusl BeIpaboTkn BUD u moTpebneHus sHEprum SBISETCA KIHOUEBBIM
TPEHIOM.

3. '1o6ajibHbIE TPEHIbI B PA3BUTHH BO300HOBJISEMbIX HCTOYHUKOB YHEPTUH

MupoBasi SHEpreTHdeckas MOJUMTHKA MW PBIHOK IPETEPIICBAIOT 3HAYUTEIIbHBIC
W3MEHEHHU 1101 BausgsaueM BUD.

3.1. CHu:xeHHEe CTOUMOCTH ¥ POCT MHBECTHIIHI

Opnum 13 HanboJiee 3HAYMMBIX TPEHJIOB SBJISETCS ObICTPOE CHH:KEHHE CTOMMOCTH
MPOU3BOJICTBA AJIEKTPOIHEPIMH OT COJIHEYHBIX MaHelied M BETPOBBIX TypOuH. Bo
MHOTMX pernoHax mupa BUD yxe ctanm caMbIMH JI€IIEBBIMM MCTOYHMKAMH HOBOW
reHepainuu. OTO MpHUBENIO K OecrnpeueeHTHOMY pOCTY HMHBECTHMIMIi B CEKTOp
BO300HOBIISIEMOM YHEPTETUKH, KOTOPBIE €KETOAHO UCUUCIISAIOTCS COTHIMU MUJLITUAP/IOB
JOJUTapOB.



3.2. YBeanuenue n0ju BUD B sHeprodasance

Ctpanbl IO BCeMY MHUPY YCTAaHABIMBAIOT aMOWIIMO3HBIE IEJIM MO YBEIWYEHUIO JOJHU
BUD B cBoem »sHeprobamance. MHOTHE CTpaHbl CTPEMSTCS K YIJIEPOIHOU
HEUTPAIIbHOCTH K CepeMHE BEKa, YTO HEBO3MOXKHO 0e3 qomuHupoBanus BUD. K 2030
rony BUD moryT cTaTh IniepoM TeHepaluu 3JIEKTPOIHEPruu B Mupe, a k 2050 rogy —
OCHOBOM TJI00ATbHOM SHEPTeTUUECKON CUCTEMBI.

3.3. JleneHTpAJIM3AIUA ¥ JIOKAJIU3AUS SJHEPTrOCHCTEM

BHD criocoOCTBYIOT JeleHTPAIM3auMu JHepreTu4eckux cucrem. Pacripoctpanenue
COJIHEUHBIX IaHeled Ha KphllaX 3/aHUid U MalbIX BETPOBBIX YCTAaHOBOK CO37AeT
BO3MOKHOCTH JJIsl JIOKQJIBHOTO IIPOM3BOJCTBA U MOTPEOJICHUS SHEPIUu, CHUXKAsS
3aBUCUMOCTh OT KpPYIHBIX LIEHTPAJIN30BAHHBIX DJJIEKTPOCTAHUUMN M Pa3BUTHIX
AJIEKTPOCETEN. ITO OCOOEHHO aKTyaJIbHO JJIsl YJAJIEHHBIX PETUOHOB.

3.4. [lomuTHKA MOJAEPKKH U MeKITYHAPOIHbIE COTJIAIIeHUs]

[IpaBuTenbCTBA MHOTMX CTPAaH AaKTUBHO MOJAEPKHUBAIOT pa3Butue BUD uepes
cyOCuaMM, JIbFOTHBIE KPEIOWTHI, HAJOroBble mociadiaeHuss U '"3eneHble" TapuQbl.
MexyHapoaHble COIVIAlIEHMs, Takue Kak Ilaprykckoe cornamieHue mno Kiumary,
CTUMYJHMPYIOT CTpPaHbl K COKpPAILEHUIO BBIOPOCOB MApHUKOBBIX Ta30B, UTO TaKXKe
criocobcTBYyeT nepexoy Ha BUD.

3.5. DaexkTpuduKaus U CEKTOPAJIbHASI HHTErPalus

Pacter TpeHn Ha 3JIeKTPUGHUKAIMIO PA3TUYHBIX CEKTOPOB DKOHOMHKH, BKIIOUAs
TpPaHCIOPT (JIIEKTPOMOOMIIM) M OTOTUICHHE (TEIJIOBBIE HACOCHI). DTO YBEIWYHBACT
CIIPOC Ha JJIEKTPOIHEPTHI0, KOTOpast Bce Oosbiie mpousBoautcs 3z BUD, co3maBas
cuHepreTuyeckuit 3pPexT B SHEPreTUUECKOM MepPEXOIE.

4. IIpo6J1eMbI ¥ BBI30BBI HA YTH K Oyaymemy BUD

HecMoTps Ha ONTUMUCTUYHBIE TPOTHO3BI, CYIIECTBYIOT CEPHE3HBIE BHI30BbI, KOTOPHIE
HE0OXOMMO TIPEOJIONIETH JIJIsl TIOJTHOTO PACKPBITUS MoTeHIana BUD.

4.1. HectaOMJBHOCTH U MPEPLIBUCTOCTH FreHEPALIMHU

OcHoBHasi mpoOJieMa COJTHEYHOW M BETPOBOWM PHEPrUUM — HUX NPEPHIBUCTOCTH H
3aBUCMMOCTb OT MOIOJAHBIX YCJOBHIl. DTO CO3[aeT BBI3OBHI Ui CTaOUIBLHOCTHU
HYHEPrOCUCTEMBI, TPeOys 3HAUUTEIbHBIX MOIIHOCTEH Ul PE3EpPBUPOBAHUS M CHUCTEM
HAKOIIJICHUS DHEPIUH.

4.2. UaTerpanus B CyliecTBYIOIIHE YJHEProceTH

Macmrabnoe BHenpenue B Tpebyer 3HaUUTENHHON MOIEPHU3ALMHU U aJaN TAIUN
CylIeCTBYIOIIMX dJieKTpoceTeil. HeoOxonumpl nHBECTUITNH B "yMHBIE" CETH, CUCTEMBI
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YIpaBIEHUSI CIPOCOM M IMPEIJIOKEHUEM, a TaKKE MEXKpPErHOHaJIbHbIE JIMHUU
aIIeKTpoTnepeaayuu AJisi OaTaHCUPOBKH MEPETOKOB IHEPTHH.

4.3. UndpacTpyKTypa U JIOTHCTHKA

Pa3Butre nHQpacTpyKTyphl 115 BOJAOPOAHON YHEPreTUKHU (IIPOU3BOJICTBO, XpPaHEHNUE,
TPAHCIIOPTUPOBKA) HAXOAUTCS HA HayaJbHOM OJTane U TpeOdyeT KOJOCCATBHBIX
uHBecthlmii. /[ Bcex BUD cymiecTByroT Takke npoOaeMbl, CBSI3aHHbBIE € LIETIOYKAMU
MOCTABOK CBHIPbS U yTUJIM3AIUEl 000y 10BaHMUSL.

4.4. OomecrBennoe npunatTue u NIMBY -3¢ dexr

HecMoTpst Ha 00111y10 MOAEPKKY "3€7eHON" SJHEPreTUKH, TPOEKTHI 110 CTPOUTEIHCTRY
KPYIHBIX BETPOBBIX M COJHEYHBIX ()epPM MOTYT CTAJIKUBATHCS C COMPOTHUBICHUEM

MECTHOTO HACCJICHHS W3-3a BHU3YAJIBHOT'O BO3ICHCTBHS, IIyMa WJIH BIUSHHUS Ha
skocuctemsl (T.H. NIMBY — Not In My Backyard — s dekr).

4.5. 'eonosiuTHYECKHE U IKOHOMHYeCKHe (paKTOpbI

ITepexon x BHD wu3MeHseT reonoJMTHYECKUM JaHamadT, co3aaBas HOBBIC
3aBUCUMOCTH (HampuMep, OT MOCTABOK PEIAKO3EMEIbHBIX METAJJIOB g Oarapei u
TypOWH) U BIMSS HA CTPAHBI-IKCIIOPTEPHI HCKOMAEMOT'0 TOILJIUBA.

5. 3akaouenue

Bynymee MupoBoif 3HEPreTUKM HEpa3pbIBHO CBS3aHO C BO300HOBISIEMBIMHU
MCTOYHUKAMU DSHepruu. MHHOBaIMM B TEXHOJOTHAX, TAKUX KaK IIEPOBCKUTHBIC
COJIHEYHBIE BJIEMEHTHI, IUJIaBAIOIIME BETPOBbIE TYpOMHBI M 3€J€Has BOJOPOJHAs
DHEPreTUKA, a TaKKEe PA3BUTHE CHUCTEM HAKOIUIEHMS JHEPTMM W YMHBIX CETEH,
OTKPBIBAIOT ~ OECHpELEICHTHbIE  BO3MOXHOCTH  JJIi  CO3JaHUs  YCTOMYMBOM,
JNEUEHTPAIM30BAHHOW W SKOHOMHMYECKH 3S(PPEKTUBHOW HSHEPreTUYECKOH CHUCTEMBI.
['oGanbHbIE TPEHIIbI, TAaKUE KaK pe3Koe CHIbKeHHe croumMoctd BUD u pactymume
WHBECTULIMH, TOATBEPKIAIOT HEOOPATUMOCTh SHEPTETUYECKOTO MEPEX0/Ia.

OpmHako TyTh K MOJTHOMY JOMHHUpOBaHUIO BUD compsikeH ¢ cephe3HBIMU BBI30BAMH,
BKJIIOYAss HECTAOMIBHOCTh T'€HEpaIluy, HeOOXOIUMOCTh MAaCIITaOHOW MOJEpHH3AINH
MH(PPACTPYKTYPHI U CI0KHOCTH MHTErparuu. [Ipeogonenue 3tux 6apbrepoB MoTpedyeT
JTANbHEHIINX HAYYHBIX HCCIICIOBAHUN, TEXHOJOTHYECKHX IPOPHIBOB, 3HAUYUTEIHLHBIX
WHBECTULIMKA, A TaKXE€ CKOOPAWHUPOBAHHBIX JIEMCTBUM HA TOCYIApCTBEHHOM U
MEXKIYHAPOJHOM YPOBHsIX. YCHelIHas peanuzaius noteHiuana BUD He Tonbko
00€eCleYnuT SHEPreTUYECKyl0 0e30MacHOCTb, HO M CTaHET KIIIOYEBBIM (PAaKTOPOM B
O0opb0€ C M3MEHEHHEM KJIuMMaTa M JOCTHUKEHUU IeJied YCTOWYMBOIO Pa3BUTHS JJIS
OyIyIInX TTOKOJICHUH.
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