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JHepropecypchbl Ha ocHoBe BUI Bceraa
A0NO0XKEe IHeNIvK, nonyuyaemMoun Ha
OCHOBE UCNoNb30BaHUA UCKONAEMOrIo
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| NlepBbiv BOMPOC — 370 METNWKA OLIGHKU 3aTnat
Y10 CNABHMBATDL?

» 3TUX METPUK HECKOSbKO:

®» yaenbHble KanutanbHble BFIOXKEHUSA Ha eaANHNLY
MOLUHOCTHU (NpoAayKumnu, CHMXxXeHnA Bbiopocos I1IN);

®» MPUPOCTHbIE KanuTanbHble BOXeHUA (pa3HMua
MeXay MHBeCTULUOHHOU cTonmMocTbio BUJ, nnu
APYroro KfiMmmMaTu4ecKoro npoeKkrta no cpaBHEHUIo CO
CTOMMOCTbLIO OOLIYHOIO NPOEKTa);

» npuBegeHHas CTOMMOCTb NPOu3BoACTBa (3KOHOMUM)
3Hepruum;

®» 3aTpaTbl LUKNA XXN3HU 30aHUA;

» CTOMMOCTb BrageHusi aBTomoounem mn gp.




BbiGop METPUKEW UacTo 3aBMCUT OT LieneBou (NYHKUUK
aHANUTUUecKou patoThbl

» Tak B paboTte A.A. LLnposa un A.10. Konnakosa (Lleneson cueHapuit coumansHo-
3KOHOMMYECKOro pa3Butusa Poccum ¢ HU3KMM YPOBHEM HETTO-BbIOpPOCOB
napHuKoBbIx rasoB Ao 2060 ropa / Mpo6nemsbl nporHo3npoBaHus. 2023. No 6 (201).

C. 53-66. DOI: 10.47711/0868-6351-201-53-66) ogHa U3 3aaaY — NokKa3aTb, 4YTO
peweHus Ha ocHoBe BN — aTo 3aTpaTHana cTpaTerus.

» [loaTomMy aBTOpPbLI UCNOSNb30Banu HeageKkBaTHbIN NOKa3aTtesb —
yAenbHble KanuTasioBJfIOXKeHUA B Mepbl CHMXXEHUA HeTTO-BbIOpOCOB
Nr» B Tbic. py6. 2021/T CO2-3KB.

» OH He ageKBaTeH No ABYM NpUYnHaM.

=» [lepBasi, npn ero UCnosfib30BaHNN, MO MeHbLUEeNn Mepe, HYXKHO
UCNoNb30BaTb B 3HaMeHaTesie He ro4OBOM 06 beM CHMXKEeHUNA
BbIOPOCOB, a CyMMapHbIN 3a BeCb CPOK CNYX0Obl TEXHONMOIMrMnU. 3TN
CPOKM 3aMeTHO pas3fimyaroTcsl OT O4HOU TeXHOsornm K apyrou. Ho
3TO He rnaBHoe.

» [NMaBHOe, YTO NpPU TaKOM pacyeTe U3 aHann3a BbiNagaeT 3KOHOMUSA
Ha TEeKyLWMX 3aTpaTax U B NepBYyl0 o4yepeab Ha NOKYNKY TOMNfMBa U
3Hepruu.



NipocTou NpuMep

=» CBetoamopHaa namna (10 BT) ctout 70 py6., a namna HakanuBaHua (60
BT1) — 30 py®.

» [lony4aeTtcs, YTO yaAesfibHble KanuTanbHble BMOXEeHUA Ans
cBeToAMOAHOMU NamMnbl paBHbl 7 py6./BT, a Ana namnbl HakanMBaHUsA —
0,5 py6./BrT.

» OpgHako, Npu UCNofb30BaHMN NamMmnbl HakannBaHua B TedeHnn 2000
YyacoB B roagy npu CTOMMOCTU INeKTPO3IHeprum 5 pyo./kBT-y
HeoOxoauMO 3ansiaTUTL 3a ANeKTpo3aHepruro 600 py6., a npu
MCnonb30BaHUU cBeTOAMOAHOU Namnbl — TonbKo 100 py6.

=» B utore 3aTpaTbl B Te4eHue roga coctaBaAT 30 py6. + 600 py6. npoTtus
70 py6. + 100 pyo.

» [ogoBas 3KoOHOMMA NpU BblIOOpe cBeToAMOAHOM NamMnbl paBHa 460
pyo6. MNMpu yaenbHbIX BbIOpocax CO2 B paamepe 340 rCO2/kBT-4
CHMXXeHue BbiopocoB coctaBuT ((60BT-10BT)*20004acoB*340rCO2/kBT-
4)/1000000=34 krCO2.

4 I'IonyqaeM oTpuuaTesibHble rogoBblie 3aTpaTbl Ha CHUXeHue Bbl6pOCOB
CO2 pagHble -12647 py6./1CO2 ((430/34)*1000).

» B noaxone UHI PAH Ttakoro ObITb NPOCTO HE MOXET.



" dpyroil npMMen - noaxoa MCNONb30BAHHbIA PIA

» 3agaeTcs BepXHUU npenen MHBEeCTULMOHHOU Harpy3sku B oopme
AONN UHBECTULIMN B HU3KOYyrnepoaHble TexHonoruu B BBIT.

» 34ecb ABa MeTOAUYECKUX HepgoueTa.

®» [lepBO€e HYXXHO paccMaTpMBaTb CYMMAapPHYI UHBECTULMOHHYIO
HarpyskKy.

®» Mpu pocTe AONU MHBECTULUN B HU3KOYINepoaHble peLleHus
CHMXXaeTcA AoNA UHBECTULUW B TONJIMBHbIE TEXHONIOTUU, MO3ITOMY
CyMMapHasi Harpy3ka unm He pacyeTt BOBCe, Unu pacTeT
MeareHHee.

» BTopoe, MHBeCTULMM B HU3KOYIrNepoaHble TEXHONIOrMu No3BONSAKT
CHMXaTb cyocuamm Ha TOMNJIMBO U TONJIMBHYIO reHepauuio. B 2022
r. B Mupe npsimbie cyocmaum Ha Tonnmeo coctaBunu 1 TpnH gonn.

®» KocBeHHble cyocnanum — ¢ y4eToM 3KOHOMUYECKUX U
3KONOrM4yecKux NnoTepb OT UCMONb30BaHUA UCKOMaeMoro Tonnmaea
no oueHkam M®K - coctaBunu 7 TpnH gonn. 910 B 2,5 pa3a 6bonblue
BCeX rnobanbHbIX UHBECTULUN B 3HeprocHabxeHue B 2023 . - 2,8
TPJH Aonn.




HU3KKe LieHbl Ha 3HeNIUIOo OIPAHNUMBAIOT CTUMYNbI K NOBbIWEHUIO
JHeproammerTMBHOCTH. tMaTpewkan cyGCUANNA Ha IHEPINID

@ oil

4. Hey49eT HerarHBHBIX BO3JeHCTBHH Ha
OKPYZKaIOLY IO Cpexy
3. IleHOBBIEC MeXaHH3IMbI HOZJEPKKH H

KBOTHI ((IbroTHBIE TADH(PHLI H DPEIHOYHLIE
KBOTHI)

2. IIpegocTraB;ieHHE YCIYT IO HeHaM
HHZKe PBIHOYHLIX (3eMIsd, Boaa,
HHPpacCTPpYKTIyYpa, pa3penieH s H APp.)
1. IIpsiMble CYOCHAHE H HATIOTOBbLIE
JIBroOThI

B 2022 roay rnobanbHble cyocnanm Ha
noTtpeodrieHne cKkonaemoro Tonsiuea BnepBble
npeBbicunu 1 TpnH gonn. CLUA. 3HaunTenbHbIN
pPOCT. TOT BCNJIECK cTan pe3yrnkratomMm cb6oeB Ha
3HepreTM4eCKUX pblHKax, KOTopble NPUBENU K
TOMY, YTO MeXAyHapoAHble LeHbl Ha TONIMBO
npesBbicunu akTnyeckne 3aTpartbl, NOHECEHHbIE
MHOrMMM notpedutenamu. becnpeueneHTHble
cyocnaun B 2022 rony BABOE NpeBbICUNN
cyocnaun 2021 roga, KOTopble yXxe No4YTU B NATb
pa3 npeBbLICUIIN YPOBHMU, 3apMKCUpPOBaHHbLIE B
2020 rony.
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@ Electricity

Dinon Uusp

[e] 50 100 150
rusers (I
B
chna | [OTT
R e |
-

Egypt

India

Algeria

Indonesia
UAE
Kazakhstan
Vietnam
Pakistan
Bangladesh

Uzbekistan

Irag

sumptions
Ukrame

MNigeria

Malaysia

Turkmenistan

Venezuela

Libya

Azerbaijan

Qatar

(o] 10

(> Total subsidies as % of GDP (MER]

200

(@]

Cybcnaum Ha

Tonauneo

3ameansAioT ero
BbITeCHEHME U3
3HeprobanaHca

o

20 30

Share of GDP (MER)

40



| MpaMbie ¥ KocBEHHbIe CYOCMANM Ha UCKONaemoe
| TONNWBO B MMPE DaBHbI 7 TRIH AONN.
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UHBecTULUMKM B HU3KoyrrnepoaHble TexHonoruv B 2023 r.
npeBbicunu 2 TpnH gonn. u K 2030 r. AoNMXHbI BbipacTu A0 4-6
TpnH gonn. 3To BCe ele MeHblue cyocuanm

global GDP, percent



NNAKTUKA — KPUTEDUU UCTUHDI

» Kak nokasan aHanu3 gna CLUA pa3BuTtue BeTPOBOU U COFTHEYHOM
reHepauuun B 2019-2022 rogax gano 3acpcekT B pasmepe 249 mnpa
AOJN. 32 CYEeT CHUXKeHUsA HeraTUBHOro BNUSAAHMA Ha 340pPOBbLE B
pe3ynbraTe USMEHeHUs KnumaTa U yxyalleHusa KadecTtBa Bosgyxa (Cell
Reports Sustainability: Cell Reports Sustainability)

» IMnupuyeckue AaHHble onpoBepraroT noctynartbl MHIT PAH n POA -

» B Kutae nonsa HuU3koryrnepoaHbIX MHBECTULMM yXXe npeBbicuna 3,8%
BBI1l. 3TO He TONBLKO He NnomMellano 3KOHOMUYEeCKOMY POCTY, HO,
HanpoTuB, obecne4ynsno BKknaa B Hero B pa3mepe 20%. U 3Tto He
npenen.

=» [1pu oueHKe 3aTpaT U BbIrog BaXXHO Y4UTbIBaTb Kak UHBECTULMOHHbLIE
3aTpaTbl, TaK U 3aTpaTtbl (3KOHOMUIO) Ha aKkcnnyaTauuto. [na aTux
Lerneun nubo nepBble NepeBOAATCA B pacyeTe Ha roa, nMbdo BTopble
OLIeHNBAIOTCA 32 BECb CPOKU UCMONb30BaHUA OObEKTA.

®» [1pn TakomMm conocTaBrfieHUM YXXe HEeT HUKaKNX COMHEHUU B
OLIMOOYHOCTU Te3nca o0 TOM, YTO IHepropecypchbl Ha ocHoBe BUD
BCerga Aopoxe aHepruu, nony4yaemMom Ha OCHOBE UCNOSIb30BaHUA
MCKoMnaemoro TonnuBea.



https://www.cell.com/cell-reports-sustainability/fulltext/S2949-7906(24)00165-4?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2949790624001654%3Fshowall%3Dtrue
https://www.cell.com/cell-reports-sustainability/fulltext/S2949-7906(24)00165-4?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2949790624001654%3Fshowall%3Dtrue

| AneKBaTHbIC METDMEM CDABHEHNS 3aTpaT

4 §

npuBegeHHass CTOMMOCTb
npon3BoACTBa (3KOHOMUM) IHEpPrumn

3aTpaTbl LUMKNa XU3HU 34aHUA
CTOMMOCTb BnageHusa aBTomoounem
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LCE:

LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS-VERSION 18.0

Levelized Cost of Energy Comparison—Unsubsidized Analysis

Selected renewable energy generation technologies are cost-compefitive with conventional generation technologies under certain circumstances
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‘ LCOE - npuBeieHHbIE 3aTNaThi HA BbINaboTRY
ANEKTNOIHEePTUN
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Ize:
LCOE - TIPHBE/ICHHEIR 3ATPATE Ha NPOHIBO/CTEO 3IEKTPOIHEPIHE,
a— K03 (HUHEHT IPHBEIEHEA KATHTATEHEL BIOKCHHI;
r— k03¢ (HUHEHT NHCEOHTHPOBAHHY, WIH CPEIHGBIBCIIEHHAT CTOHMOCTh KAUHTATA
(WACC).
[-  HHEeCTHUHOHHEI® PacXoIEL BEIHYAA CTOHMOCTE (HHAHCHPOBAHHS CTPOHTENBCTEA TI0X

CTABKY IpOLIEHTA 1,

C-  umBecTHIHORHEIE pacxoml (‘overnight cost’) be: yueTa CTOMMOCTH GHHAHCHPOBAHHS
crporTebeTea. [IpemonaraeTes HX paBHOMepHOE pacpeIeTeHHe IO TOTaM CTPOHTEIbCTBa;

d-  3aTpaTH Ha BEIBOJ MOIIHOCTH H3 3KCILTyaTaumy. /[ bompmeii gacTH Texgomore d=0.
Jlns ASC npusmvaercs gomymerne d=0,13;

OM- =meTsif mpHPOCT TEKYIIEX PACKOOB, DABHEG! CyMMe OHECHDOBAHHEX TEKVITHX
pacxozoe (FOM). mepenennrr Texymmx pacxozoe (VOM) B ZomomHHTeIBHELX NepeMeHHEX
10X070B (HAMPHEME, OT NPOJAKH TellTa win xonoga #a TILI):;

E-  npomsseneHHas 371eKTpOdHEpTHA, paBHAS NPOH3BEIEHHI0 VCTAHOBNeRHOH MomgocTH (P)
Ha THC0 TACOE HCTIOMB30BAHHA YCTaHOBIeHHoH MomsocTH (FLH):

F-  rogoeaf cTOHMOCTE TOIUTHEA:
FC- CcTOHMOCTD &IHEHITEI TOMLTHEA;

n— K Texuomormu mpowigoNCcTEA 3TEKTPOIHEPrHH (MO HH3MEH  TelTOTROPHOM
CIIOCOOHOCTH TOILIHEA):



‘ CTOMMOCTb YCTAHOBNEGHHOM MOLLUHOCTU U TEHACHUMUU
LCOE no TexHonoruam, 2010 u 2022 11.

Total installed costs Capacity factor Levelised cost of electricity

2010 Percent Percent 2010 Percent
change change change

Bioenergy 2904 2162 7 0.082 0.061

“ Geothermal 2904 5478 20% 87 85 -2% 0.053 0.056 6%

Hydropower 1407 2881 105% 44 46 4% 0.042 0.061 47%
Solar PV 5124 876 -83% 14 17 23% 0.445 0.049 -89%
CSP 10 082 4274 -58% 30 36 19% 0.380 0.118 -69%
Onshore wind 2179 1274 -42% 27 37 35% 0.107 0.033 -69%

Offshore wind 5217 5461 -34% 38 42 10% 0.197 0.081 -59%



TexHonoruv BU3 He TONbKO HaXoAATCA B HUKHEN 30HE
AVaNa30Ha, 146 OHN YCNEGLIHO ROHRYDUDNYIOT C
reHepauven Ha TONNUBHbLIX CTAHUMAX, HO U B paje
CIyuaeB y:ke npoounu HUKHIOO INaHvLY
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NpuBe AGHHAA CTOMMOCTD NEKTNO3HENIvM B KuTae.
C3C - naputer ¢ rasom. B3C Ha cywie — napuTeT ¢ yInem
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py6./kBTY (B LeHax 2021 rofa)

C 2014 roga ogHocTaBoYHas LeHa anekTpoaHeprun CIC u BAC no pesynbtatam 0T60p0B
I1NM BU3 cHuaunach Ha 887% u 76% cooTBETCTBEHHO (B LieHax 2021 roga)

[uHamuka ogHocTaBouHbIx UeH C3C, B3C, MI3C no pesynbTataM KoHKYpcHbix oT6opos [ANM B3 (¢ yuetom utoros OfB 2023)
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BOo MHOIMX Clyuaax cTOMMOCTb BnaaeHud IM yike Huxe,
UyeM OEH3NHOBbIM

B nepcnektuBe aBTomoounu ¢ BC oyayr
BbITECHEHbI C PbIHKA MO YUCTO
3KOHOMMUYECKMM COObpaKeHUsAM.

CtoumocTb BnageHus
aBToMobunem =
CTOMMOCTb NMpuodpeTeHUs
- cyocnamn Ha
npuoopeTeHue
+ CTONMOCTb
peructpauum, CTpaxoBKu,
S N Hanoros, NnaTbl 3a
Retailprice: $45,851 DS pa Retal pice: $24055  TEXOCMOTPbI U Ap. COOpbI
Bab e e T Toalownerstipust $71131 - + CTOMMOCTbL PEMOHTa W
Total ownership cost: $56,038 more ca('pengj\'g ‘ 3anyacrtTeum

TR 4+ cToumocTb TONJIUBA,
BKJ1HOYasA HaNorum Ha
TONJSINBO U Ha yrnepopa,
+ CTOMMOCTb NapPKOBKW,
nsiata 3a npoesa no
nsaTHbIM goporam, nnara
I costofcarepeciaion) [ Fuel [l Maintenance and repairs [l Taves, nsurance, and other costs 3a XpaHeHue 3NMHUX
(neTHnX) WuH

Hcrounuk: What'’s the true cost of Electric vs. Gas Vehicles? - Rev - CTOMMOCTDb Nnpoaaxu.
@ Automotive Group Inc. (revautogroup.ca)

The full cost of an EV and an equivalent gas car

Vehicle cost
per km



https://www.revautogroup.ca/whats-the-true-cost-of-electric-vs-gas-vehicles/
https://www.revautogroup.ca/whats-the-true-cost-of-electric-vs-gas-vehicles/
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l ONTUMM3aLKUA 3aTDAT LMKNA HU3HN 3AaHKA.
'HoBbin aTanoHHbIN MKAL

SKOHOMMUYECKU ONTUMANbHbLIM YPOBHEM MOBbLILLIEHUA MapaMeTpPoB Tenno3awmnTbl
340aHUN NpU BCeX peariIMCTUYHbIX COYeTaHUAX AONYLUEeHUN ABMAETCA NakeT mep,
npegycMaTpuBaloWMM BbIXO4 Ha NapamMeTpbl yAesibHOro pacxoaa aHepruu,
onpeaeneHHble B lNoctaHoBneHuu lNMpasutenbctBa PP Ne 18 Ha 2020 r.

3KOHOMUWA 2ATPAT KN a 3XM3HN pYy 6/m2

YAeNBHBI pacxos, KBTuMnonesHol nowasm
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CHuxeHue gonu pacxoaos
AOMOXO35IMCTB Ha aHepruio B CLLUA
3a CYeT YCTAaHOBKU KPbILWHbIX
COnHeYHbIX naHerneu (B % ot goxoaa
A0 Harnoroo6sioXxeHus)

R

Low Moderate
Income Income
(n=95215) (n=87388)
Income group

(s41467-024-48967-%.pdf).

non-LMI
(n=239063)

KpbllIHbIE (HOTO3NEKTDMUECKWE NaHeny NOMOraloT B

Ha npumepe aomoxosaucte CLUA
NoKasaHo, 4YTo:

» COJIHeYHbIe NMaHesin Ha Kpblwax
CHMXXaIOT Harpy3kKy no onnare
3Heprnm anga 6onbLUMHCTBA
norib3oBarteneun

» MeAuaHHaA [ons pacxoanoB Ha
3Hepruio cHunxaetcs ¢ 3,3% po
2,6%

» [lnsa noaen ¢ HU3KUM A,0X040M
MeAuaHHble 3Ha4YeHus
cHuxarotcs ¢ 7,7% po 6,2%

=» [na nopgen co cpegHnumM A0X040M
MeAunaHHble 3HaYeHus
cHuxatrtcH ¢ 4,1% po 3,3%


file:///D:/Mailbox/LBNL/s41467-024-48967-x.pdf

Muh.

Henb34 CO3AaTh IKOHOMMURY,
NONHOCTbIO OCHOBAHHYIO HA
ucnonb3oBanuu B3I

Peub naer TonibKo 006 3HepreTU4eCKOM UCNOSib30BaHUM
TonnuBa. O6bem yrneBoaopoaoB, UCMONb3yeMbIX B Ka4eCcTBe
cbipbf Ansa HedpTe- U ra3oXMmumn, oyaeT pacTtu.



‘ J10 NPOMbILLNEHHOW NEBONIOLMM IKOHOMMEA BbIna
' MONHOCTLIO OCHOBAHA Ha BHI

®» 3HA4YUT, 3TO BO3MOXHO.

8 BOI'IpOC — BO3MOXHO J11 3T NPUN HblIHEWHUX YnCryiieHHOCTN HaceneHus
nnaHeTbl U macuTadbax 3KOHOMUKN?

» Bbonee 500 nccnepgoBaHun NOocCBSLWEHbI MOUCKAM BO3MOXHOCTEH
NOCTPOUTL BCE CUCTEMbI 3HEProCcHabXeHnsa mmpa, permoHOB U CTpaH
Ha ocHoBe BUJ yxe B 2050 r.

» Ux o0630p aaH B IEEE Xplore Full-Text PDF:

» Bonbluas ux YacTb oTBe4YaeT Ha NOCTaBNeHHbIN BOMNpPoOC
yTBepAUTENbHO.

» Ewe B 2011 r. JaHnA nocTtaBuna uesnb odbecnevynTb BCe NOTPeOHOCTHU
3HepreTUKn TornbKo 3a cyet BUD (Bkntouasa 6uomaccy) kK 2050 r. (k
2030 r. oTKas oT MCcnonb30BaHUA YrNA Ha aneKkTpocTtaHuusax, K 2035 r.
obGecneyeHue BCero aneKkTpo- u TennocHabdxeHus 3a cuet BUJ).

» Ewe 6onee 61 cTpaHbl ycTaHOBUNU Uesnbilo obecnevynTb 3a cuet BUD
BCIO reHepauunio anekTpoaHeprum K 2050 r.



https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9837910

JIOTMKa paccy:XaAeHUN TAKOBA:

» lNMepexoa Ha BUJ no3BoONUT cCokpaTUTb TepMoaMHaAMUYECKUe noTepm oT
CXUraHusi TOnsiMBa npuv NPon3BOACTBE INEKTPOIHeprum u tenna Ha 20-
25% OT cyMMapHOro notpeobrieHUA NepBMYHON IHEPruu.

» [leno B ToMm, 4yTOo Kl nponsBoacTBa 3NeKTPO3HEPrun Ha yronbHbIX
TOC paBeH 33-45%, a Ha ra3oBbIX — 33—-60%, TO ecTb AaXe Ha caMbIX
3ahpeKTUBHbIX YCTAaHOBKaX 3HaYuUTesibHasi YaCTb d3Hepruuv Tonnmaea
TepsieTcs.

=» OTKa3 oT HeobxoauMoCcTU AOOLIBaTb, NepepadbaTbiBaThb U
TpaHCNoOpTUPOBaTb TOMNMIMBO AacT aKoHomMuio ewwe 13-15% nepBuyHomn
3Heprum.

» 3 heKTUBHOCTb KOHEYHOro UCNOSIb30BaHUA 3HEPruu, 3a cyeTt
anektpudmkauum Ha ocHoBe BUIJ, moxeT ObITb NoBbIWeHa Ha 7-10%.
Taknm obpasom, noTpedneHne nepBMYHON IHEPrMn cCHMXKaetcs Ha 40-
50%.

=» OcTaBLwasica YacTb noTpebHocTen obecneunBaeTtcs 3a cuet BUD.

» [axe B HegaBHem nporHo3ze MHOU PAH cka3aHo: «nepexon Ha
Oe3yrnepoaHyro 3IeKTPOIHEPreTUKYy TeXHUYECKU peannayem, HO
noTpedyeT pocTa 3aTpaT Ha 3NeKTPOCHAOXeHNe KOHEeYHbIX

norpedbutenen B 3—7 pa3, B 3aBUCUMOCTHN OT permoHa»
(https://www.eriras.ru/files/prognoz-2024.pdf).



https://www.eriras.ru/files/prognoz-2024.pdf

100% BH3 uccnenoBanuvd no cTpaHam

[mo6anbHble U PETUOHANbHbIE UCCNEA0BAHNA HE BRIIOUEHbDI

B 75% nccnegoBaHu Ha AonKo
B3C n C3C (PV) npuxoaurcsa
o6onee 80% npounsBoacTea
anekTpo3aHepruun. OctanbHoe
NAC, npoune BUI, BKnrovan
Gunomaccy
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https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9837910

| ADIYMEHTbI KPUTUKOB

- % EROI - energy return on investments. Bbicokun gna tonnmea n3s-3a
orpaHM4YeHus aHanu3a TofibKo ctagmen fob6blvn. [laxxe oH CHMXKaeTcs npwu
nepexoge K TPU3. HyxxHo cuntaTtb EROI ana reHepauuun 33. ina BUI3 EROI
Ha COBpPeMeHHbIX ycTaHoBKax — 15-60 3a cpok xu3Hum 30 net IEEE Xplore Full-
Text PDF: EROI pa3nuyHbIX TEXHOSIOrMM pacTeT CO BPEeMEeHeM 3a cYeT
TEXHMYECKOro nporpecca u CHMxaeTcs 3a C4YeT UCTOLLEeHUA 3anacoB
TonnuBea

» lNepemeHHasa npupoaa BAC n CI3C. PeweHus - passutue cetemn, CUCTemM
XpaHeHUs 3Hepruu, B T.4. Ha CTOPOHe NnoTpeduTens (aneKTpomMoounu,
34aHMA ¢ maTtepuanamu ¢ ha3oBbIM Nepexonom), yrpaBrneHue Cnpocom,
noBbIlleHMe B3auMoaenCcTBMA CEeKTOPOB, UCMNONb30BaHUe Boaopoaa U
CUHTETUYECKUX e-X TONNuB

®» 3atpatHocTtb 100% BUD cuctem — ato Mbl yXxe oocyannu

» [Nednuut peakmx matepmanos - IUTUN, KOOanbT U Ap. BcnoMHuM meab.
NMpn macwtabHoMm pa3Butum BUD npobnembl Bo3HMKaOT. HoO ecTb pelwieHus
— NoBbILWeHe BTOPUYHOIO UCMOSNb30BaHNUsA, COBEpPLUeHCTBOBaHUE
TEXHOSIOrMn U3BrevYeHns n3 6eaHbIX AeNO3UTOB, HOBaA XMMuUA d6artapeun u
¢n3mKka marHmMToB.

» TpebyroTcAa GonbLUME TEPPUTOPUMN U HE peLleHbl NPobremMbl yTUNU3auuu.
KopoTtko - BUD BoO Bcex acnekram nopoXxaarT MeHbLue npoonem, yem
ncKonaemoe TonJsIuBoO M 3TN NPoo6rneMbl pewaeMbl. (15) o radiitating drcularity of end-of-ife

photovoltaic in China by mid-century with environmental benefits and costs informed by a high-resolution waste map (researchgate.net)



https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9837910
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9837910
https://www.researchgate.net/publication/376799872_Facilitating_circularity_of_end-of-life_photovoltaic_in_China_by_mid-century_with_environmental_benefits_and_costs_informed_by_a_high-resolution_waste_map
https://www.researchgate.net/publication/376799872_Facilitating_circularity_of_end-of-life_photovoltaic_in_China_by_mid-century_with_environmental_benefits_and_costs_informed_by_a_high-resolution_waste_map
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‘ Menbl NONUTURKX ANA obecneueHud cnpaseNnuBOIo
nepexonak BH3I

o — .

Raw Materials

Planning and Policy Consumption and use Waste management>

* Transparency and
traceability about
supply chains and
sources (n=28)

* Adherence to OECD
principles (n=7)

* Enforcement of
occupational and
community health
guidelines (n=29)

* Inclusion of diverse
groups (n=31)

* Adherence to
meaningful Free
Prior Informed
Consent (n=11)

* Stronger Social and
Environmental

> Impact Assessments

or Impact Benefit
Agreements (n=20)

\

s

* Promote shared
ownership and new
business models
(n=4)

* Compensation or
retraining for
disrupted sectors
(n=38)

>° Strengthen

consumer
protections (n=8)

Transparency and
traceability about
supply chains and
sources (n=28)
Expansion of
Extended Producer
Responsibility (n=5)
Expanded legal
sanctions, fines and
compliance (n=13)




» UccnepoBaHus noka3biBaloT, 4To BUD 1 noBbiweHue
3HeproacppeKTUBHOCTbL B COYETaHUU C NEePEeCTPOUKOU IHEPreTUYeCcKomn
cucTtemMbl OyayT urpatb AOMMHUPYIOLLYIO POSfib B 3Hepronepexoae 3a
CYET CHMXEHUS CTOMMOCTHU, BbICOKOU 3¢hhpeKTUBHOCTU, LUMPOKOU
NPUMEHUMOCTH, 3PESIOCTU TEXHONOINMN U OOMNUA BO30OHOBNAEMbIX
pecypcoB 3Heprum.

®» [maBHbLIN BbIBOO NogaBnsAoLwWero 0onbLWUHCTBA NCccregoBaHUM: Takue
CUCTeMbl MOTyT obecrneuymBaTb BCe NOTPEOHOCTU B INEKTPOIHEPrumn n
B 3HEeprua Bo BCeX permoHax Mmmpa no HU3KoM LeHe.

=» YckopeHHoe pa3Butne BUI onupaeTcsa He TONMbKO Ha yny4LllaroLyrcs
3KOHOMMKY reHepauun u XpaHeHUs 3Heprum, Ho U NoaaepPXKy busHeca:
nHuumaTusa RE100 — o6veamHeHue 6onee 400 BnusaTenbHbIX
KOMMaHnn mupa, ctpemsawmuxca ucnonb3osatb 100% BUI ((RE100
(there100.org)), @ TaKXKe HaceneHus:

» 68% onpoweHHOro B 21 cTpaHe HacerieHMA OTAaNu nNpeanoYTeHns
COJIHEYHOM 3Heprumn, 54% - BeTpoBoun, 35% - rmapoaHepreTuke, 24% -
aTOMHOM 3HepreTuke N Tonbko 14% - npeanovYnyn UCTOYHUKN Ha

MCKoMaeMoOM TonJnimBe Solar energy shines in global survey with 68% support |
Reuters



https://www.there100.org/
https://www.there100.org/
https://www.reuters.com/sustainability/climate-energy/global-survey-shows-two-thirds-population-favours-solar-power-2023-09-15/
https://www.reuters.com/sustainability/climate-energy/global-survey-shows-two-thirds-population-favours-solar-power-2023-09-15/

TPeHabl nocneAHMX net

» BUNI caenanu ¢paHTacTU4eCcKMn pbiBOK B byayLiee
» PeBonouusa B CTPYKType NpMpocTa MOLLHOCTEN
3NEKTPO3IHEPreTUKN yXKe cBepLuMnachb
» B nocnegHue roabl Ha gonto BUI npuxoauntca 70-90% npupocTta
MOLLHOCTEN 3MeKTPOCTaHLUN
®» [porHo3Hble oueHkU pa3Butua BUI noaBepratroTca cucremarmnye-
CKOMY NnepecMoTpy BBepX He TONMbKO CKeNnTUKamMu, HO U
3HTYy3unactamm
» Yronb He BepHeTcs! 3aKkaT anoxu yronbHOM reHepauum
» dopmMmupyetcst «KKpecT Ha TPagULUMOHHOMN reHepaunun» — CHUXKeHue
LCOE ansa BUD Ha choHe nx ctabunusaumm unm pocrta Ansi TONJIMBHON
reHepauun u ana A3C

» HoBbiM heHOMEHOM nocnegHuX NeT cTasn BbIXOA 3NEKTPO3IHEPreTUKn
Ha BegyLlmMe NO3uLUN B CTPYKTYpe MHBECTULMA B MUPOBYIO
3HEepreTuky

» [lonsi aneKTPoO3HepreTMKU B UHBECTULUAX OyaeT YyCTOMYMBO pacTu no
Mepe OABUXEHUA B HU3KoyrnepoaHoe byayuiee, a 4ons UHBECTULUN B
Hed)TerasoBbIl CEKTOP — AMHAMMYHO CHMXKATbCH



| Mup. NoTpeGnexnuve aHepIrvv No BUAaM aHepronecyncos.
1800-2022. Manoe cTaHoBUTCA OONbIIMM NOCTENEHHO
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‘ +1% 1 -1%. Small on small scale hecomes big on big scale

Exhibit 7: Coal power versus solar and wind power in the UK. Electricity supply, TWh
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Exhibit 8: Coal power versus solar and wind power in Europe. Electricity supply, TWh
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‘ JipEeRT noNUTURN noaAenKKU BHI

Renewable electricity capacity growth by country/region, main case YCTaHOBneHHaFl
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Countries in phases of renewables integration, 2022
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CueHapuu HU3KoOIYrnenoAHoro paseuTva Kuraa
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' NpMMepbl TEXHONOTMUECKUX TRaHcthopMauun

Exhibit 1: The peak, plateau, decline shape for fossil fuel demand

Disruption comes early The end point Exhibit 3: Gas light to electric light transition in the UK. Demand for energy, mtoe
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Exhibit 5: Coal to oil transition in UK shipping. Fuel demand, mtoe
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Exhibit 6: Coal heating to gas heating transition in the UK, Energy demand for heating, mtoe
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Peaking: A Brief History of Select Enerqgy Transitions - RMI



https://rmi.org/insight/how-past-energy-transitions-foretell-a-quicker-shift-away-from-fossil-fuels-today/

' bnarogapa ucnonb30BaHUIO CONHEUHOMW, TMANO-,
'BETHOBOU U reoTepManbHON IHEPIuM cneayioiue
CeéMb CT]DaH B HacToALLee Bpema Npov3BoAAr Gonee
| 99,7% cBoel INeKTNo3IHenruu U3 Bo300HOBNAEMbIX
MCTOUHMKOB

» AnGaHuA

» BbyTaH

» [NemokpaTtuyeckana Pecnyonuka KoHro
» Jcdmonua

» UcnaHgus

» Henan

» lMaparsau




Kanuhophma 30 anpena 2024 .
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California is breaking renewable enerqy records, but fossil fuels aren't fading :
NPR



https://www.npr.org/2022/05/07/1097376890/for-a-brief-moment-calif-fully-powered-itself-with-renewable-energy
https://www.npr.org/2022/05/07/1097376890/for-a-brief-moment-calif-fully-powered-itself-with-renewable-energy
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Japan has a huge opportunity before it with the transition to renewable electricity.

J q p a n The country however is heavily dependent on imported fossil fuels, jeopardising its energy
transition and energy security. Japan is missing the opportunity fo benefit from the demand in

E S C g 1- renewables, owing to unfavourable policies. By failing to keep pace with the transition, Japan
n e r g y e u r I y risks losing out to competitors and falling behind in its pace to remain globally competitive.

J Offshore wind
- / has the potential to provide
1.7x more electricity

than Japan's primary
energy supply’

$140-230 billion —_

a year spent on fossil fuel imports®

Japan has nearly
3,000 square miles

of rooftop space for roof-
mounted solar panels®

highest ﬁ
51 consumer of oil
in the world’

$1.8 trillion —

spent between 2010-2022 on
fossil fuel imports®

o Japan’s wind
sector could provide

| %5597 350,000 jobs’

e B
$6.7 trillion

in investment by transitioning to
a net zero economy by 2050

Number 1LNG —/

#1 importer in
the world’ ”
o

provider of international
finance for fossil fuels -
n investing nearly $7 billion

in oil, gas and coal projects

IO r gest between 2020-2022¢

In @ net of Japan's land is

zero world neededtoreach
onshore wind and

Only 5°/o solar targets"

Japan Enerqy Security.pdf



file:///D:/Downloads/Japan%20Energy%20Security.pdf

H3HID - KKl BEk Email: cenef@co.ru; wehsite: hitps://cenef-xxi.ru
Telegram: hitps://t.me/LowGarhonRussia

M.A. bBauumakos

lleHTp 3HeproatekTMBHOCTU — KKI BeK (I13HID-KKI)
MbI TDATUM CBOIO 3HENTUIO, UTOObI IKOHOMMWTD BalLy!
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