IH(popmaLiiHO-aHai TUYHA 3anncka

""MopgenbHi cugHapHI oLiHKM nepexogy M. XXutomup Ha 100%
BIAHOBNOBAHUX mKepen eHeprii 4o 2050 poky"'

ABTOpPW [OCNIA>KEHHA BAAYHI  MIdDKHAPOAHIN  KNiMaTWYHIK  opraHizauil
"350.0rg" Ta XXUTOMMPCLKIA MICbKin pafi 3a Npono3vuito Ta MNigTPUMKY Y
NPOBefEHHI HayKOBOro [OCMIADKEHHA LWOA0 MOXKMBOCTEN MicTa XXuTomup
30INCHUT Y «eHepre TUYHUA nepexig» Ao 2050 poky.

BCTYTI

HeratmBHWIA BMN/IMB €HEPreTMKM Ha HaBKO/MLLHE CepefoBuLie Ta Kiimar,
MOCWUMIEHHSA eKOMOTiYHUX BUMOT, MOJIITU30BAHICTL MOCTAYaHHS EHEepreTUYHMX
PEeCcypciB Ta CYTTEBI KOMMBAHHSA TX LiH, NParHeHHs 4O NOCWIEHHSA eHepreTUYHoI Ta
€KOHOMIYHOT 6e3neku, 6e3/i4 IHWKUX YMHHUKIB 3YMOB/IOKOTL MNOTPeby B
«nepe3aBaHTaXXEHHI» EHePreTMYHOIO CEKTOPY. YKpaiHa — ofHa 3 6araTboX KpaiH,
AN AKUX YCi nepeniyeHi NUTaHHA CTOATb FOCTPO. 3a/IeXHICTL Bij, IMMOPTY AOPOrmx
eHepreTMYHNX pPecypciB MOPOMAKYE 3HAYHI COLjia/lbHO-eKOHOMIYHI  Npobriemu.
Haa3BnyainHO BUCOKWUIA CTYMNiHb 3HOLLEHHS BITUU3HAHOI iH(PaCTPYKTYpU, 30KpeMa
eHepreTuMyHol, i, BIANOBIAHO, HMU3bKA ENEKTMBHICTb BUKOPUCTAHHS €HEPreTUYHUX
pecypcis € OAHMM i3 (paKTOpiB, 4YOMY eKOHOMIKa YKpaiHM 3a MnapuTeToM
KyniBe/ibHOT CNPOMOXHOCTI 2015 poKy NMLLAETLCA HalibifbLl eHEProEMHOO Y CBITI
Ta nepesuLLye rnobanbHy eHeproemMHicTb BBIM Bggiui'. AHanoriyHa cuTyauis
crnocTepiraeTeCs 1 WOAO0 piBHA ByrneueemHocti BBI1. binble TOro, BHacnigok
€HepreTMYHOro MapHOTpaTcTBa Ta BIACYTHOCTI Cy4aCHMX BUMOr [0 eKOMIOrivyHO
MPUAHATHOIO (DYHKLIOHYBAHHSA €HEpreTUYHOT CUCTEMU 3 A6aN/IMBUM CTaB/IEHHAM
[0 HaBKOJIMLLIHBOTO CepefoBMLLA B YKpaiHi BCTAHOBMBCA OAWH i3 HANBULLMX PIBHIB

CMepTHOCTI Yepe3 XBOpo6y, NOB’A3aHi i3 3a6py/gHEHHAM NOBITPS.

! https://yearbook.enerdata.net/total-energy/world-energy-intensity-gdp-data.html
2 https://www.theguardian.com/environment/2016/sep/27/more-than-million-died-due-air-pollution-china-one-year



BogHouac YkpaiHa i CBIT CTUKHYNMUCb 3 NPo6/1emMor0 3MiHM KfiMaTy, Lo
CrocTepiracTbes 3 cepeanHn XX CT. | € HAaCNiAKOM MIOACHKOI AisnbHOCTI®. Y 2015
p. 195 KpaiH CBiTY, B TOMY 4YMC/i YKpaiHa, NPUIAHANW PILUEHHS MPO YXBa/IEHHSA
KniMatuyHoi [apu3bKoi yrofmn, fka cnpsmoBaHa Ha 3MIUHEeHHS r106a/bHOro
pearyBaHHs Ha 3arposun 3MiH KniMaTy B KOHTEKCTI CTa/loro po3BUTKY Ta 3yCWU/ib 3
BUKOPIHEHHSA GiAHOCTI, 30KpeMa il LISXOM CTPUMYBaHHS 3pOCTaHHS r106anibHOT
CepefHbOl TemnepaTypy 3HauYHO Hux4ve 2°C Big AOIHAYCTPiabHOTO pPiBHA |
[OK/MafaHHA 3yCu/lb 3 MeTOK O0OMEXeHHS 3poCTaHHA Temnepatypu o 1,5°C.
OpHak, yxe B 2015-2016 pp. cepefHs rnobanbHa Temnepartypa nepesuLmnna
nokasHuK 1850 p. 6inbll sK Ha 1°C*. ToMmy HeobXxigHi HeraiiHi fgii ans
e()eKTUBHOrO 1 HaNeXHOro pearyBaHHs Ha Mpo6nemy rnobanbHUX BUKWUAIB
MapHUKOBUX rasi., WOo6 AOCArTM MeTu apr3bKoi yrogu.

OfHUM i3 HaibiNbll KOMMNJIEKCHUX Ta peabHUX LUNAXIB  BUPILLEHHS
3a3HayeHNX npobnem Ta aganTtauii 4O 3MIH KaiMaTy, AKi BXe BifbyBatOTbCH, €
3[lINCHEHHSA MOBHOMO «EHEPreTMYHOro nepexody» (energy transition) Bif BUKOMHMX
BU/iIB eHepreTU4HMX pecypcis Ao BiAHOBMOBaHMX. Lle cnpaBal MOX/MBO, OCKI/IbKM
CbOTrOAHILLUHIA PO3BUTOK BUCOKOTEXHOJIOMIYHUX Ta HAYKOEMHMX TEXHOJONIA YXKe
BIAKPWB peasibHi NepcrekTBmM 415 BiAHOB/OBaHOT eHEPreTUKMN.

MicTa, po3yMitoumM CBIiil 3HAYHWIA BNAMB Ha 3MiHY Knimaty, 3 2008 poky 3a
IHiLiaTMBN EBPONENCLKOI KOMICIT MoYann npueaHyBaTnuca A0 Yroau Mepis 3
MeTOH MIATPMMKN 3yCU/b MICLIEBUX OpraHiB BMagun, HarnpasleHNX Ha PO3Po6KY i
peanisauito Uineir €C, NoB’a3aHNX 31 3MIHOK KNiMaTy Ta CMOXWUBaHHAM eHepril.
3rigHo 3 Heto, MiCLeBi Ta perioHasibHi opraHu Bnagn 6epyTb Ha cebe AOOPOBISbHI
3000B’3aHHA 3MEHLLIMTK BnacHi Buknan CO, wioHaiMeHwwe Ha 20% po 2020
POKY, CNpuAoYM TakKMM UYMHOM «3e/IeHOMY» EKOHOMIYHOMY 3pOCTaHHIO Ta
NiABWLLEHHIO SIKOCTI XUTTS. BpaxoBytoum To hakT, Lo 3a Pi3HUMU gaHumMu, 70-

80% eHeprii CNoXXMBaETbCA B MiCTaxX, MICLEBI OpraHy Bfagn BIAIrPat0Tb

® Climate Change 2013: The Physical Science Basis. Intergovernmental Panel on Climate Change. — Pexum
poctyny: http://lwww.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf [in English].

4 2016 Climate Trends Continue to Break Records. - Pexxum foctyny:
https://www.nasa.gov/feature/goddard/2016/climate-trends-continue-to-break-records



Haf3BMYaNHO BaXK/IMBY POJb Y MOM’AKLLEHHI HACMIAKIB 3MIHW KnimaTy. 3aBAsKu
CBOIM  YHIKa/IbHUM  XapakTepucTmkam Ta  MOX/IMBOCTAM, Yroja Mepis
MO3ULIOHYETLCA IHCTUTYTaMU E€C AK BUHATKOBA MOZE/b LUMPOKOro pyxy Ta
baraTtopiBHEBOro Yrnpas/iHHA, fKa 00’€qHYE MiCLEeBI, perioHa/bHI i HaliOHa/bHI
CUNN 33151 JOCATHEHHS Linen, NoB’a3aHnX 3i 3MIHOK KNiMaTy i CNoXMBaHHAM
eHeprii. MMpn nigTpMMLUI HauioHanbHUX YpALiB MICLEBI OpraHvM Bfagn MaroTb
MPeKpacHi MOX/IMBOCTI CYTTEBO 3MIHUTU MOBELIHKY TPOMagsaH i eqeKTUBHO
BUPILLIMTL NPO6/ieMKM, 30KpPema LUAAXOM Y3rO[PKEHHSA AepXXaBHMX | NPUBaTHMX
IHTepeciB |  BCTAHOB/IEHHS  B3aEMO3B’A3KY MDK  npobnemamm  CTasnoro
EHEepreTMYHOro PO3BUTKY | 3aralbHUMU MICUEBUMU  LINAMU 3 PO3BUTKY.
MpueaHaHHA 00 Yrogn MepiB HafJae MOXIMBICTb MICLEBUMM oOpraHam Bragu
3a6e3MeunTn CBOIX FPOMaAsAH E€KOMOriyYHO, couiasibHO | eKOHOMIYHO CTabi/lbHUM
cepeaoBuLLeM, 36INbLINTK 3YCUNNA, HanpasieHi Ha 3MeHLWeHHA Bukngie CO, Ha
CBOIX TepUTOPIAX, a TaKoX OTPMMaTU NiATPUMKY, BU3HAHHSA i NepefoBUiA L0CBIf
Bifl EBPOMNENCLKNX KPaiH | MI>XKHAPOAHOT CrisIbHOTW.

MowmpeHHs Yrogu MepiB BXe [AaBHO CArHyNno 3a Mexi €sponn —
nignucaHtamn ctasm micta B Amepuui, Hosiin 3enaHgii Ta we 6inbw HiXX 7000
opraHiB MicueBOl Bnagu no BCbOMY CBITY, a caMi MicTa MilWavM 3Ha4YHO dani y
HamipaxX 3MEHLUNTW HeraTUBHWI BNMB Ha KnimaT. LLloHaimeHwe 171 micto i 7
wraTis mwe y CLLA 3asBuin npo Hamipy nepenTi Ha cnoxmnsaHHa 100% eHeprii
3 BiJHOBNIOBAHMX [Kepen, a 48 MicT i rpomag yke 4ocarnu Liei MeT®. Mo BCboMy
X CBITY TakMX MICT 3HA4YHO OifibLUe, BKIKOYaOUM yKparHCbKi: XXutomup, J1bBiB,
Kam’saHeub-MMoginbcbknin, YopTtkis, TpocTaHeub, bapaHiBcbka 06’egHaHa
TepuTopianbHa rpomaga (OTI) Ta Acouianisg Manmx Mict Ykpainn (AMMY).

[Nna OTpYMaHHS MOAENbHUX CLEHapHMX OLIHOK nepexody M. XXUTtomup Ha
100% BigHOBNHOBaHMX [Kepen eHeprii o 2050 poky 6yno nposefdeHo
MOZE/H0BaHHA YOTMPLOX CLEHapIiB PO3BUTKY eHeprocekTopy Mmicta XXutomup 3a

A0MOMOroHo cneujianbHO po3pobneHoil mogeni TIMES->XKutomup, sika 6a3yeTbcs Ha

3 https://www.sierraclub.org/ready-for-100/



HaLlioHanbHil Mogeni TIMES-Ykpaina®. OTpuMaHi pesynbTaTu He € CTpaTerieto
PO3BUTKY E€HEPreTUYHOro CEKTOpPY MICTa, Xo4ya MOXYTb OYTU BMKOPWUCTaHI Ans
PO3pP06KM BIANOBIAHWX [OBrOCTPOKOBMX [AOKYMeHTIB. CueHapii TakoX He €
MPOrHo3amMyM ManbyTHbLOrO EHEpPreTMYHOro Cektopy Xutomupa. Y UbOMY
AOCNIAXKEHHI BUKOHAHO BUWK/IKOYHO MOAENOBAHHSA, AKMM YMHOM MICTO MOXE
30INCHUTN «eHepPreTUYHMIA Nepexig» 3a 3aJaHUX YMOB, SKWO MOCTaBUTU Lifb Y

pocarHeHHi 100% eHeprosabesneyveHHs 3a paxyHok BAE y 2050 pou,.

EHepretnynHnii nepexig Ha 100% BigHOBNIOBAHUX MKEPES eHepril € OAHUM i3
K/TKOYOBUX LWASAXIB Y 60p0OTLOI 3 r/106a/1bHOK0 3MIHOK KiMaTy, HaCNigKu AKOT BXe
BIAYYTHI B YKpaiHi. "3eneHa" TpaHcopmalis eHepreTMYHOro Cektopa
M. XKUTOMUP He TifIbKM CTaHe BaroMuUMm MIArPYHTAM AN NPULIBULLLIEHHS
couia/lbHO-eKOHOMIYHOI0o PO3BUTKY MICTa Ta MOKpaLLeHHA A06po6yTy HaceneHHs
B yMOBax 3MiHW KfiMaTy, ane W HafMxHe iHWi MicTa Ta rpoMaau po3BuBaTU
BIAHOB/IOBaHY  E€HepreTuky, nigBuULLlyBaTW  e(eKTUBHICTb  BUKOPUCTAHHSA
eHepreTUYHKX pecypciB, PobUTK CBIil BHECOK Yy 6OPOTLOY 3i 3MIHOKO Knimary.

MpefcTaB/eHi pe3ynbTaTy MOXKHA BBaXKaTW OLHUM i3 MEPLUMX KPOKIB Yy
MiAroToBLI KOMMIEKCHOT cTpaterii M. YXUTOMUP HanpaB/eHOi Ha AO0CATHEeHHS

KNiMaTUYHOT HEMTPasIbHOCTI MiCTa BifNOBIAHO A0 Cy4aCHUX EBPOMNENCLKNX LiiNei.

®P. 3. Mogoneup Ta O. A. [lauyk, CTpaTeriuHe nnaHyBaHHA Y NaaMBHO-eHEPreTUUHOMY KOMMEeKCi Ha 6a3i
mogeni "TIMES-YkpaiHa", KuiB: IHCTUTYT eKOHOMiKM Ta nporHo3dyBaHHA HAH Ykpainu, 2011, p. 150. — Pexum
poctyny: http://ief.org.ua/docs/sr/NaukDop(PodoletsDiachuk)2011.pdf



1. CYYACHUW CTAH EHEPIETUKU M. XX TOMIWP

BukopuctoBytoum paHi  [lep>kaBHOT Cy»Ou CTaTUCTUKN YKpaiHW, AaHi
YKUTOMMPCHKOT MICLKOI pagun, eHepreTUYHMX NignpuemcTs M. XKUTOMUP Ta IHLWNX
opraHisauiil, a TakoX TaKuMx CTpaTeriyHMx [JOKYMEHTIB AK MyHiuunansHui
eHepreTMYHMM nnaH M. JXKUTOMMP, 3a MEeBHUX MpunyLeHb, daxisuamm OY
"IHCTUTYT eKOHOMIKM Ta nporHolyBaHHA HAH YkpaiHn" 6yB BrepLue

ChopMOBaHWN eHepre TUYHUI 6anaHc micTa XXuTomup (Tabn. 1.1).

Tabnmus 1.1 EHepre TUYHMiA 6anaHc micTa XXuromup 3a 2017 pik

MOCTAYAHHATA | Byrinna | Hadto- |Mpupoannii E;OB?EQ;"A?AO iﬂi‘;?ﬂo’ ;er')’:?ﬂ
L 3 L] L] L]
CIMNO>XXMBAHHHA 1 TOpth, T|NPOAYKTH, T| ras, TUC.M M MBTrog | Ik

Bupo6HMLTBO - -
ImnopT 2943 31477 208450 24310 674270 -
3MiHa 3anacis - - - - - -
3aranbHe rocraaHHs 2943 31477 208450 | 24310 | 674270 | O
NepBUHHOT eHeprii

CTaTUCTUYHI PO36IXKHOCTI - - - - - -
EnektpocTaHuit 361 -
BupobHu1LTBO Tenna -349 -71643 738900
XTKE - -68415 - -595

IHWI nignpvemMcrea 3 -349 8 3997 2953 ) )
NepeTBOPEHHS

BTpati npu TpaHCMopTyBaHHi i i 127950 i 87525 | -49307
Ta PO3MNOAINEHHI

KiHUeBe CNo)KnBaHHSA 2594 31470 108857 21357 586745 | 689593
TpaHcnopT 30800 2269 - 14900 -
ABTOMOOINIbHUIA - 30800 2269 - - -
EnekTpoTpaHcnopt - - - - 14900 -
IHWiI 2594 176 106588 21357 586745 | 689593
Mo6yToBWiA cekTop (HaceneHHs) - - 78000 - 160746 | 517195
MpoMKUCNoBICTb 2594 22388 19004 242405 -
Cdpepa nocnyr (B T.4.,

OHOKETHI, MyHiLMNabHI, - 176 6200 2353 168695 | 172398
KOMYHa/lbHi YCTaHOBW)

HeeHepretnyHe 493 i ) ) )
BUKOPUCTAHHSA




2. METOZAOMIOr A AOCNIIXEHHS

2.1. 3aranbHuU METOAOMOrIYHUIA Niaxin

B ubomy gocnifkeHHi, nig Mictom XXutommp abo XXUTOMUPCLKUM perioHom
PO3YMIETbCA KUTOMUPCbKA 06’€fHaHa TepuTopiaibHa rpoMaga CTaHOM Ha
noyatok 2020 poky B cKnagi, BnacHe, Micta XXnutommpa Ta cena Bepecu. B Takomy
X HesMiHHOMY CcKfiagl BOHa repebyBae NPOTArOM  BCbOTO  FOPU3OHTY
MOAe/0BaHHS, BiJl YMOBHOI0o 6a30B0ro poky i fo 2050 p.

[na MofentoBaHHA CLEeHapiiB PO3BUTKY EHEPreTUYHOr0 CeKTOpY M. XKutomump
cneuiasibHo  6yno  po3po6/eHO  eKOHOMIKO-MaTeMaTUyHy  AUHaAMIYHY
onTumisauinHy wmogenb «TIMES->XKuTommp» Ha OCHOBI  3arajibHOBIOMOI
HalioHanbHOI Mogeni TIMES-YkpaiHa'. Cxema [AOCNiIMKEHHS eHepreTUUHNX
cueHapiis B mogensax tuny TIMES npeacTaBfieHo Ha puc. 2.1.

OBCArM BUPOBHMUTES | CNOMMBaHHA;
WiHKM IMNOPTY Ta EKCNopTy, CTPYK-TYpa
cobisapToCcTi Npoay KUl

TEXHONOTIHHI DBMEHEHHA

Mporkos nonuty
Ha eNEKTROEHEPTIIO

OnTUManeHa CTpyKTYpa
CrOMUBAHHA EHepTii

MonuT Ha eHepreTU4HI NOCNYrK
{KOopUCHY eHepriio)

Puc. 2.1. Cxema AOCAIAXKEHHS eHepre TUYHNX cLieHapiis®

Ha puc. 2.2 300paXXeHO eHepreTuyHy cuctemy M. XXuUtomup, WO Bigobpaxkae
B3aEMO3B’ 30K MiXK eHEPreTUYHUMM Pecypcamm Ta TEXHOMOTISIMK, LLO TX CMOXMBAIOTb.

"P. 3. Mogoneup Ta O. A. [lauyk, CTpaTeriuHe nnaHyBaHHs y NaMBHO-eHEpreTNYHOMY KOMMIEKCi Ha 6asi
mogeni "TIMES-YkpaiHa", KuiB: IHCTUTYT eKOHOMiKM Ta nporHo3ysaHHs HAH Ykpainu, 2011, p. 150.

8 «Mepexip, YkpaiHn Ha BiJHOB/IOBaHY eHepreTuky Ao 2050 poky» / O. [iauyk, M. Uenenes, P. Mogoneup, .
TpunosbcbKa Ta iH. ; 3a 3ar. ped. FO. OrapeHko Ta O. AnieBoi // Mpea-so ®oHAy iM. ' bbonna B YkpaiHi. — Kuis :
Bua-8o TOB «APT KHUTA», 2017. — 88 c.
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[na po3po6KN CLEeHapiiB PO3BUTKY eHepreTukn M. XXutomup (gus. Posgin
3.2) 6yno BMKOPUCTAHO MAaKPOEKOHOMIYHMI cueHapin (Po3gin 3.3), SKui
BM3HAYaE [AMHaMiKy OCHOBHWMX [paiiBepiB (Kepytoumx mnapaMeTpiB MonuTy Ha
eHepreTnyHi nocnyrn — BBI1, BUPOGHULTBO MPOMMUCNIOBOT MPOAYKLUIT, KiNbKICTb
HaCeNeHHS, XXWUTNOBUIA POHA, LiHW Ha EHEPropecypcu, iHLWI MaKPOEKOHOMIYHI Ta
AemorpagivHi IHANKaTopK), NEPBUHHI MPOTrHO3M SKMUX Y3roMKYHTbCA MiXK COO010.

MeToamKa 06paxyHKy MPOrHO3HMX 06CATiB NOMUTY Ha eHepreTUYHI Mocayru,
BUPaXKeHi y opmi poboT abo KOPUCHOI eHeprii, 3amo3vyeHa 3 HalioHa/IbHOI
mogeni  (BMPOGHWMLTBO  MPOAYKLii, TPAHCMOPTHI  MepeBe3eHHs, OnaJieHHs
NPUMILLEHb) | HaBefeHI B Tabn. 2.1.

MOXXNMBICTb  3a/I0BO/IEHHA BW3HAYEHOrO0 B TakMil CNOCi6 nonuTty Ha
eHepreTMyHi nocayru BIAMOBIAHO 4O YMOB MaKpPOEKOHOMIUYHOro CLEeHapito
OLIIHIOETLCA HA HACTYMHOMY eTari 3a JONOMOroK MOAENi eHepreTUyHoi cuctemi’
TIMES-)XXutomup, ge 3 ypaxyBaHHAM HaK/afeHUX TeXHOMOrYHUX 0OMEeXeHb
PO3Pax0oBYETLCA OMTMMa/IbHA KOMOIHALIA eHEePreTUYHUX TEXHOJIOTIA MO BCbOMY
NAHUIOXKKY BUKOPUCTAHHA EHEPreTUYHMX pecypcie, TOOTO 6GesnocepenHbO
(hOPMYETLCA MPOrHO3HUIA EHEPreTUYHMIA HanaHC MICTa.

Cnepwy po3pobneHo ba3oBuiA CueHapii, NPUMYLEHHS LWOAO0 SKOro He
nepeabayaroTb NPUHLMMNOBOT 3MiHM YMOB (DYHKLIOHYBaHHA eHeprocucTemMu (aus.
po3ain 3.2). MeTol po3paxyHKiB 3a UMM CLEHapieEM € CTBOPeHHA 6a3n ans
MOPIBHAHHA 3  a/lbTePHATUBHUMU  (LINbOBUMWN) EHEPreTUUYHUMW  CLeHapisMm,
PO3pO0OKa SKMX € HACTYMHWM KPOKOM afiropuTtMy aHanisy. [ns BCiX CueHapiis
pO3paxoBaHO HalMeHLi 3arasibHi BUTpPaTM (abo0 MakCcMMasibHa KOPUCHICTb) Y
paMKax BW3Ha4YeHOT TPAEKTOPIT PO3BUTKY CUCTEMM, a TaKOX 3MiMCHIOKOTLCA
BIAMOBIAHI OLIHKN CTPYKTYPW MOCTavyaHHS | BUKOPUCTAHHA eHepril 3a ranyssamu i
BugamMy nanvea, BuKMAiB T 3a KaTeropisMu CroXusadi, OMNTUMaIbHOI

TEXHOMOTIYHOT CTPYKTYPU BUPOOHMKIB | CNOXKMBAYIB eHepril TOLLO.

%3a aHanori€to i3 aHIIOMOBHOIO NiTEPATYPOIO, Mifl TEPMIHOM «EHepreTUYHa cucTemMa» 6yAeMo PO3yMiTh BeCh
KOMM/IEKC eKOHOMIKO-rocrnofapcbKunx BijHOCKH, MOB’s3aHMX 3 060POTOM EHEPrOHOCITB, TOX Lieil TEPMIH € LIMPLIMM
Bif] 3ara/lbHOBXUBAHNX «EHEPreT1YHa rany3b» abo «NanMBHO-EHEPTETUYHNIA KOMIEKC.



Mogeno TIMES-)XXutomup € ontuMisauiiHOlO MOZENM0  eHepreTUYHMX
MoToKiB MicTa XXutomup. EHepretnyHa cuctema m. XXutomupa (aus. puc. 2.2) B
MoZeni npefcTaBneHa eAMHMM PEriOHOM | CKNafa€ETbCs 3 LLUECTN CEKTOPIB: CEKTOP
nocTayaHHs eHeprii (BMPOOHMLTBO, IMMOPT, @ TaKOXX BUPOOGHULTBO BTOPUHHMX
eHepropecypcis); BUPOOHWULTBO efeKTPOeHepril i Tensia; MNPOMUC/IOBICTb;
TpaHCNopT; nobyTOBMIA CeKTop (HaceneHHs); Topriens Ta nocnyru. To6To
CTPYKTYypa Mofeni NpakTU4YHO BIAMOBIAAE CTPYKTYPi eHepreTMyHoro 6GanaHcy
Ykpainn™ 3a thopmoto Mi>XHapOAHOTO eHepreTUUHOrO areHTCTBa, 3a BiAMIHHICTIO
NN BIACYTHOCTI CEKTOPY Ci/IbCbKOro rocnogapctea. Ha cborogHi B Mopgeni
TIMES->XuTomup BpaxoBaHO 647 TexHonorin, 6asa fgaHux mMogeni OHOB/EHA 3a
AaHumm 2017 poky i BigKanibposaHa 3a LM Xe POKOM.

Bifbw AetanbHa iHhopMayis LWOAO CTPYKTYpW Ta JIOTIKA NoOyA0BM MoZgeni
TIMES HasegeHa B cTatTsx O. [lauyka Ta P. Mogonbusa™

Tabmmus 0.1 OUIHKX OCHOBHMX MPOTrHO3HUX 0BCATIB MOMUTY HA eHepre TUYHI
nocnyrv (gpavisepn) B mogeni TIMES->XXutTomup

| IHAeKC 3MiHU Bi AHOCHO 6a30BOro 3Ha4YeHHS

| [PAVBEP 2017|2020 2025] 2030/ 2035 2040] 2045 2050
BBI1 YkpaiHu (EKOHOMiYHe 3pocTaHHA M. XXutommp) | 1.00 | 1.16 | 1.48 | 1.82 | 2.22 | 2.57 | 2.88 | 3.14
KinbKicTb HaceneHHs M. XKutomup 1.000.99|0.97]|0.95|0.93|0.91|0.89 | 0.87
HaceneHHs
OnasnieHHs — NpyBaTHI MiCbKi 6YANHKM 1.00(1.05|/1.08|11.09]1.11|1.14|1.17|1.20
OnasneHHs —6araTokBapTUpHi OYANHKN 1.00/1.05/108|1.10|1.14]1.19|1.23|1.28
KoHAMLit0BaHHA — NpuBaTHI MiCbKi BYNHKN 1.00(1.11|1.24|138|153|1.70|1.90|211
KoHAaunuitoBaHHA —6araToKBapTMpHI 6YAMHKM 1.00(1.11(1.24|138|153|1.70|1.90 211
Harpis Bogn — npuBaTHi MiCbKi OYANHKW 1.00(1.05(1.10|1.16|1.22|1.28|1.34|141
HarpiB Bon —6araTtokBapTUpHi OYAVHKN 1.00/1.06|1.12(1.19|1.26|1.34|1.42|1.50
OCBITNEHHS 1.001.03/1.05|/1.08|1.10|1.13|1.16|1.19
MpuroTyBaHHA i 1.00/1.01/1.01|1.02|1.02|1.03|1.04|1.04
36epiraHHs i 1.00(1.05(1.10|1.16|1.22|1.28|1.34|141
lMpaHHs ogary 1.00|1.01/1.01|1.02|1.03|1.03|1.04]|1.05
CywwliHHsA ogary 1.00|1.01(1.01|1.02|1.02|1.03|1.04|1.04
MwutTa nocyay 1.00]|1.05(1.21|1.39|160|1.84 211|243
IHLWIi enekTponpunagm 1.001.10|1.23|1.37|1.52|1.69|1.87|2.08
HeeHepreTuyHmin nonut 1.00|1.08(1.15|1.21|128|1.31|1.33|1.34

10 EnepreTuuni 6anaHcy Ykpainu 3a 2007-2018 pp. / [lepxasHa cnyx6a CTaTUCTUKM YKpaiHW. — Pexum
poctyny: http://ukrstat.gov.ua/

llI'Ipv||<na,c|,Ha €KOHOMiKO-MaTemMaTuyHa Mofenb «Times-YKpaiHa» 419 onTuMisauil eHepreTMYHUX NOTOKiB
Ta MPOrHO3yBaHHA €HepreTMyHoro 6anaHcy YkpaiHnm / B.O. Touunid, P.3. Mogoneup, O.A. [Osadyk, HO.A.
OnekcaHapeHko // Hayka Ta iHHoBauil. — 2010. — T. 6, Ne 2. — C. 48-66. — bib6niorp.: 3 Ha3B. — YKp.
http://dspace.nbuv.gov.ua/handle/123456789/28096



TpaHcnopT

MepeBe3eHHs NIErkoBMMY aBTOMOGIISMM 1.00(1.02|1.04]|106|1.08|1.10|1.13|1.15
acakupcbi Nepeseses — Micbkil 1.00 | 1.39 | 1.65 | 2.01 | 2.10 [ 2.19 | 2.29 | 2.39
aBTOTPaHCMNOPT

MacaXXnpcbKi nepeBe3eHHs — TpamBali 1.00/0.83/0.860.90|1.00|1.12|1.25]|1.39
MacaxxmpcbKi NepeBe3eHHs — Tposieibyc 1.00]0.84|0.86 | 0.90|1.00|1.10 | 1.22 | 1.35
BaHTaXHi nepeBe3eHHs N0 MiCTy 1.00(1.12|1.27|137|1.47|154|159|1.62
lMacaXXnpcbKi NepeBe3eHHs MOTOTPaHCMOPTOM 1.00(1.19|1.36|1.53|1.56|1.59|1.61|1.63

Cdpepa nocnyr

OnaneHHs — Masli NPUMILLLEHHSA 1.00 [1.09 |1.20 |1.29 |1.39 |1.47 |1.53 |1.58
OnaneHHs — BeIMKi NPUMILLEHHS 1.00 [1.10 |1.19 |1.25 |1.31 |1.37 |1.43 |1.46
KoHAMuitoBaHHA — Masli NPUMiLLLEHHS 1.00 [1.14 |1.27 |1.38 |1.48 |1.57 |1.63 |1.69
KoHAMLit0BaHHSA — BENWKI NPUMILLEHHS 1.00 |[1.11 (1.23 |1.32 |1.42 |1.49 |1.54 |1.57
Harpis Bogn — Mani NpUMiLLLEHHA 1.00 [1.13 |1.27 |1.38 |1.48 |1.58 |1.64 |1.69
Harpis BogN — BENNKI MPUMILLLEHHS 1.00 [1.10 (1.22 |1.32 |1.39 |1.46 [1.51 [1.55
OCBIT/IEHHS 1.00 [1.16 [1.29 |1.39 |1.50 [1.56 [1.61 |1.64
36epiraHHs i 1.00 [1.11 (1.23 |1.32 |1.41 |1.47 |1.53 [1.59
MpuroTyBaHHA Xi 1.00 |1.11 |1.22 (1.30 |1.37 |1.43 |1.48 |1.51
BynnuHe oCBIT/IEHHSA 1.00 |1.11 |1.25 |1.38 |1.51 |1.60 |1.66 [1.72
Bopo3zabesneyeHHs 1.00 |1.04 |1.10 (1.16 |1.22 |1.28 |1.33 [1.37
IHWi enekTponpuiaam 1.00 |1.16 |1.30 [1.46 |1.64 |1.82 |2.02 [2.22
IHLWIi eHepreTUYHi NoTpebu 1.00 |1.11 |1.25 |1.38 |1.47 |1.54 |1.60 |1.64

xepeno: TIMES-YkpaiHa
2.2. YMOBW Ta NPUNYLLUEHHA MOAE/IbHUX eHepreTUYHNX CLieHapiiB

BaszoBuin (KoHcepBaTUBHUIA) CLeHapi po3rnsfacTbCa AK FiNOTETUYHWIA
CUeHapii, KOMM  XapaKTepuCTUKM  BINbLIOCTI  TeXHONOri  306epirat0TbCs
He3MiHHUMK g0 2050 p., TaKMMWU SKAMUM BOHM 6ynn ctaHom Ha 2017 p.
BigbyBacTbCa NOCTYNoBe 3aMilLlEHHSI TEXHOJONI Nwe B TOMY BUMNAAKy, KON
TEepMiH eKcnnyaTauil neBHUX ICHYHOUYMX MOTY)KHOCTE [06irae CBOro KiHUA.
BapTicTb Ta eqeKTMBHICTb TEXHOMOrii, Lo 3aMillytoTb CcTapi, Bignosigae
CY4YaCHOMY PIBHIO: BapTICTb 3 YACOM 3HWKYETLCH, a eNEKTUBHICTb 30i/IbLUYETHCS.
BogHouac 6inbLWICTb ICHYHUMX TEXHOJMONIN e MOXYTb BWKOPUCTOBYBATUCS
npoTarom nepiogy mogentoBaHHs (2017-2050 pp.). Lle cueHapii He nepeabdavae
[IEBOT eHepreTMYHOI Ta KAIMaTUYHOI NOMITMKA Ha PiBHI MiCTa. 3aCTOCYBaHHS
LUbOro MNigxo4y € KOPUCHUM ANs OUIHKW HacnigkiB peanisauii anbTepHaTUBHUX
CUeHapiiB, a came e(qeKTUBHOCTI 3ax0A4iB Ta MOMITUK, AKI CTUMY/NIOKTb

TEXHOMOrIYHI 3MiHWN B eHepreTumLi MicTa.
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CueHapil nepexogy Ha 100% BJAE nepeabavatoTb TpaHcopmaLito
eHepreTnkn micta >Xutomup o 2050 p. i MICTATb €4MHY KOMMJIEKCHY Uib —
3a/]0BOJIEHHSI EHepPreTUYHMX noTped (NonuTy) B CEKTOPax KiHLEBOro CroXXWBaHHS
EHEpPreTMYHMX PecypciB BUKIKOYHO 3a paxyHOK BJE, WO 3Ha4YHO MOCKMAUTH
eHepreTMYHy CaMOCTIMHICTb Ta KNiMaTUyHy NoniTuky m. XXutomupa. MNpu ubomy
Mae 6yTKn 3a6e3neveHo 3pocTaHHs A406POOYTY MICTAH; HadiliHe eHepronocTavyaHHs
Ta eHepretMyHa [AOCTATHICTb, E€KOHOMIYHA, €eHepreTuyHa, €eKoJorivHa,
MpPOoA0BO/IbYa Ta iHLLI 6e3mneKu.

Y Tabnuuax 2.2 Ta 2.3 NiAcymoBaHO YMOBM Ta MpunyLlleHHs Bba3oBoro
(KoHcepBaTUBHOI0) Ta a/ibTePHATMBHUX CLEHAPIiB 3 aKUEHTOM Ha 3abe3rneyeHHs
100% npamoro abo onocepefKOBaHOrO BMKOPUCTAHHA BIAHOB/IHOBAHUX [Kepen
eHeprii. MakpoeKoHOMIYHI IHAMKATOPWU, MPOrHO3HI LIHU Ha eHepropecypcu Ta
AMHaMiKa YnCceNbHOCTI HaCeNeHHs MicTa JeTanbHO HaBedeHi B Po3ainax 2.3-2.51 €
CNiNIbHAMW BXIOHUMW OaHUMU AN BCIX CLeHapiiB. MogensHUM 6a30BMM POKOM

AN Ub0oro aocnigpkeHHs B3aTo 2017-i pik.

Tabnuug 1.2 3arasibHi yMOBM Ta NPUNyLLEHHA CLieHapiiB

TG | CLIEHAPIT

__° | BasoBuiicuenapiii | Ha 100% B/IE

BBl CepefHbOPIYHI TEMMK 3pOCTaHH$'-| BBI1 YkpaiHu Bnpogosx 2017-2050 pp. — 3,5%.
Taka X AVHaMiKa 3p0CTaHHA 3aCTOCOBaHa 0 EKOHOMIKM M. XKUTOMMP.

LliHn Ha ocHOBHiI | LLiHW1 Ha HathTONpOAYKTM 3p0CTYTb Ha 40% ynpogosx 2017-2050 pp.
eHepropecypcu | LliHa Ha Byrinns Ta Topd 3HU3MTLCA Ha 40%

LliHa Ha npmpoaHWiA ras 3pocte Ha 38%.

HaceneHHs YuicenbHICTb HacenieHHs XXntommpa ckopoTutbes Ha 13% go 2050 p.

BapricTb MpunyLleHHa LWOoAO0 BapTOCTi TeXHOMOrid (KanitasbHi IHBECTULIT Ta onepauiiiHi
TEXHOMOTIA | BUTPATU) 3 BUKOPUCTaHHAM BUKOMHWMX Nasme Ta BJAE nepeBaxHO 6a3ytoTbCs Ha
ouiHKax MiXHapo4HOro eHepreTUYHOro areHTCTBa, AaHUX BITYM3HAHUX eKCnepTiB y
cthepi eHeproeeKTMBHOCTI Ta BIJHOB/OBAHOI EHEPTETUKM Ta B3ATI 3 HaLiOHa/IbHOI
mogeni TIMES-YkpaiHa

EKonoriyHi Hemae — BukoHaHHs Bumor Oupektusm 2010/75/€C wopno
BUMOT U BUKMAIB 3a0pYyAHIOIOUMX PEYOBUH B aTMOCHepHe
NoBITPA BENMKMMU CNa/IOBa/IbHUMM YCTaHOBKaMU

(>50 MBT).

— BrikoHaHHs Bumor Aupektusn 2015/2193/

€C Woao BMKMAIB 3a0pYAHIOOUMX PEYOBUH B
aTMoctepHe MOBITPA CepeaHiMu  cnantoBanbHUMM
ycTaHoBKaMn (1-50 MBT) Hapasi He NpuiAHATO
YKpaiHOot | HE BK/THOYEHO B MOAENb.

11



Tabnmua 1.3 Kno4voBsi yMOBKM Ta npunyLLeHHa aocarHeHHs 100% BAE B m.
YKnTomup 3a pisHMMK cueHapiamu

BaszoBuii
cLeHapin

CueHapii, o He nepegbadvae ambiTHOT
€HepreTUYHOI Ta KNiMaTUYHOI NONITUKM
Ha piBHi MicTa

- EHepreTnka MmicTa poO3BMBAETbCA 3a TUMM XK
npUHUMNamu, sK i 3apas.

- PieHb  BnpoBamkeHHss EE, BJAOE 3axopis
BiAMOBIAAE HUHILLHLOMY.

- HoBi  enekTporeHepytodi  MOTY)KHOCTi  He
6y aytoTbCS.

- barato HOBMX TEXHOMOTIN HE MOXYTb 3alHATM
3HAaYHY HiLly Ha PUHKY.

100% - 100% BQAE B TennoeHepretuyi Ta - MpoBOAMTLCA Ai€Ba MNOMITUKA 3 MEpexomy
BAE Nol KiHUeBOMY CMOXMBaHHI eHepropecypciB. KiHLEBMX CMOXMBAYIB Ta CEKTOPY TpaHcqopmaLii
- 50% BUPOGHULTBO enekTpoeHeprii 3 Ha BAE.
BAE + 50% iMnopT e/e y noctaya/ibHUKIB - ByaytoTbes HoBi B E-06’€KTN.
BE 3 iHLWWMX perioHiB KpaiHu. - MakcumanbHa — enekTpudiikauisi, 36epeXkeHHs
- MOX/IMBICTb  38K/TIIOYEHHA  Yro Ha LeHTPasli30BaHOro Tenso3abe3neyeHHs, nepexij
noctayaHHs e/e 3 BOE 3’ABNAeTbCA 3 Ha 6ioNasMBo YK eHEPrito 3 HbOrO.
2040 p. - PiuHe BUpO6GHMLTBO enekTpoeHeprii 3 BAE B
M. XKutomupi ctaHoMm Ha 2050 pik He MeHLe 50%
Bifl NOTPe6 MicTa.
- «IMnopT» enekTpoeHeprii Bif BUpobHMKiB BAE 3
IHLIMX perioHiB KpaiHW Ha PiBHI He Gi/blUe HiX
50% Big noTpeb micTa.
100% - 100% B/E B TennoeHepretuui Ta YMO0BM Ta nNpunyLieHHs cueHapito 100% BAE Ne2
BAE Ne2 KiHLeBOMY CMOXMBaHHI eHepropecypcis MPaKTUYHO  CMiBNajaldTb 3 aHaIori4yHUM
- O6carv BupobHULTBa /e 3 BJIE He cLieHapiem Nel, 3a BUK/OUYEHHSAM:
MEHLLIE 3aranbHOr0 CNOXMBaHHSA e/e - BUpo6HMUTBO €e/e B MiCTi Ta NPUIErnmnx
MIiCTOM. TEPUTOPIAX He MeHLLE Bif 3arasibH1X notpeo
- YUncTtuid imnopT e/e LOPIBHIOE HYNIO. MicTa.
- MOX/MBICTb 3aK/IOYEHHS YTOf, Ha - [1ns 3a6e3neyveHHs HafinHOCTI Ta 6e3MneKun
rnocTtayaHHs efe 3 BJIE 3’ABMSIETHCA 3 e1eKTp0o3abe3neyeHHs MiCTa, 34iNCHI0ETLCS
2040 p. «iMnopT» e/e y BUpoOHMKIB BAE 3 iHWMX perioHiB
KpaiHw.
- Ansa 3a6e3neyeHHs 6anaHcy 34iNCHIOETLCA
«eKcnopt» efe fo OECY.
100% - 100% BJE B TennoeHepretuyi Ta - 'Y 2050 p. BceyKpaiHCbKe BUPOBHMLITBO
BLE Ne3 kiHLEBOMY CMOXMBaHHI eHEpropecypciB  enekTpoeHeprii 6yae Ha 70% 3 BAE 3rigHo 3

- O6¢Arn BupobHuuTBa e/e 3 BAE He
MeHLUe Hidx 30% Bif 3arasibHOro
CMOXMBaHHSA e/e.

NPoeKTOM KOHLENLT «3e/1eHOr0» eHEePreTUYHOro
nepexoAy . 3a Takux yMoB 6e3 B/1acHOro
BMPOOHMLTBA M. XKUTOMUP TAKOX CNOXMBATUME
e/e Ha 70% 3 BAE.

- Anda Toro, wo6 gocartv ymoBHu1x 100% e/e 3
BAE, M. )Kutommp HeobXigHO MaTn f0AATKOBO
CTi/IbKW reHepyoumx noTyxHoctein BAE, w06 3a
PiK BOHW BMp0o6/1siin He MeHwe 30% Bif inoro
3ara/lbHOr0 e/1eKTPOCNOXMBAHHSA. TakMM YMHOM,
"ekcriopTytouun” o e/e po OECY, MicTo
(haKTMYHO KOMMEHCYBaTMe «OpYyLHY YacTKy» B
30%, Ky crioxuatume 3 Mepexi OECY.

- Bei IHLIT yMOBM Ta NPUMNYLLEHHA aHaNoriyHi [0
TUX, WO Y cueHapisax 100% BAE Nol Ta Ne2.

12 https://menr.gov.ua/news/34424 html
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2.3. MaKpoeKOHOMIYHI yMOBU Ta NpUNyLLeHHS

Mpu po3pobui 5a3oBoro MakpoOeKOHOMIYHOrO cleHapito™ micta YXutomup
BUKOPUCTaHI Ti XX MPUMYLLEHHS, L0 3aCTOCOBaHI i1 10 BCEYKPATHCLKOI0 CLeHapito.
3rigHo HauioHasibHUX MporHosie, y 2021-2025 pp. eKOHOMIKa PO3BMBATUMETLCH
[AOCUTb BUCOKMMM Temnamu (Tabn. 2.4) i cynpoBOMAKYBaTUMETbCA BifHOB/IEHHAM
AOKPU30BMX  06CAriB BMPOOHMUTBA B rajly3sx  NPOMWUCIOBOCTI. Y
aosrocTpokosomy nepiodi (2026-2050 pp.) Ha arperosaHomy piBHI B €KOHOMIL
YKpaiHN He OYiKYETbCA 3HAYHUX CTPYKTYPHUX 3pyLUeHb, a Temnu MnpupocTy
chepn nocnyr 6yayTb CMiBCTaBHUMK 3 TemMnaMu 3pOCTaHHSA ranyseil TOBapHOro
BUMPOOHMLTBA. 3arasiom, cepefHbOpivHI TeMnu npupocTy BBI1 B pamkax 6a30B0ro
MaKpOeKOHOMIYHOIO CLeHapito nepebyBaTMyTb Ha piBHI 3,5% (Tabsn. 2.4).

MpeactaeneHi nporHosn BBIT 3arasiom Y3rogpKyrTbCA 3 0OYiKyBaHHSAMMU
MB® Ta CBITOBOro 6aHKy 040 YKpaiHu cTaHOM Ha rno4vatok 2019 poky. Bnnve
MaHAemii Ha eKOHOMIKY YKpaiHW He OUiHEHMI Y UbOMY AOCNILKEHHI, OCKI/IbKU
pO3paxyHKM NPOBOAMINCA Ha NOYATOK 11 PO3roptaHHA. 3 IHLWOI CTOPOHW, MOZESb
TIMES-)XXutomup onepye piyHuMy gaHuMu, ToMy, ouiHka snavey COVID-19 Ha
eHeprosabesneyeHHs M. XXutomup B 2020 poui MOXMBO 34icHUTM nutwe B 2021
poui, Nicns OTPUMaHHA BIANOBIAHNX CTATUCTUYHUX AAHUX.

Tabnmua 1.4 CepeiHbOpiyHI Temnu npupocTy BBI Ykpainu

Ha nepiog 2021-2050 pp., %
—I

IBBIM YkpaiHu
bxepeno: Support to the Government of Ukrame on updating its NDC, Modellrng report 3

2.4. OemorpaiyHi yM0OBU Ta NPUNYLLEHHA

MogentoBaHHA CLeHapiiB PO3BUTKY EHEPreTUYHOro CekTtopy M. >Kutomupa
6a3yeTbCA Ha BMKOPUCTaHHI MPOrHO3HMX AaHUX YMCENbHOCTI HaceneHHs YKpaiHu,

3AiNCHEHNX IHCTUTYTOM femorpadil Ta couianibHux gocnimkeHbs HAH YKpaiHu

13 BasoBuii MaKpOEKOHOMIUHWIA CLeHapili 6yB MifrotoBneHuid haxisuamu [Y «lIHCTUTYT eKOHOMIKM Ta
nporHosyBaHHs HAH YkpaiHn» B 2016 p. B pamkax npoekty AreHtctBa CLUA 3 MiXXHapogHOro po3BUTKY
(USAID) «MyHiumnanbHa eHepreTMyHa pehopma B YKpaiHi».
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(14CH HAHY)", w0 € cniBcTaBHUMY i3 BiAMOBIAHNMM NPOrHO3amMu [enapTamMeHTy
OOH i3 coLjanbHUX Ta eKOHOMIYHMX MuTaHb. B faHili po6oTi BUKOPUCTaHWIA
aemorpadivHui cueHapii "CCC" 14CA HAHY, skuii nepefbadae cepefHi TeMnu
HapOKyBaHOCTI, CEpPefHI0 TPUBANICTb XXUTTA Ta CEPefHI0 YMCTY Mirpauito B

YKpaiHi, Wo i 6yno BupaxeHo vepe3 apariBep YMCeNbHOCTI HaceneHHs (Tabn. 2.5).

Ta6n|/|u,ﬂ 1.5 MMporHo3Ha avHamika HacefieHHs, TUC. ocio

'HasiBHOTO HaceneHHs |

micta XXutomup
HaceneHHs YkpaiHu 44784 | 44396 | 43646 | 42766 | 41779 | 40816 | 39891 | 38915

2.5. T1porHo3 LiH Ha eHepreTUYHI pecypcu

OcKinbKM B YKpaiHi UiHW Ha eHepropecypcy BXe MpPakKTUYHO MOBHICTHO
nibepanizoBaHo, [AOUIMILHO 3p0OMTU MPUMYLLEHHS, WO UiHW Ha BHYTPILUHbOMY
PVIHKY BIANOBIAaTMYTb CBITOBMM. POrHO3 LiiH HA OCHOBHI EHepreTUYHI pecypcu
ana m. XXutomupa go 2050 p. 6a3yeTbCs Ha MPOrHO3HUX HaLiOHANIbHUX LiHaX, SiKi
B CBOIW uepry, 6a3yloTbCfi Ha LiHax A1f CBITOBOrO PuMHKY Ao 2030 p.'°
ony6/ikoBaHMX Tpynok pocnigHukis CeiToBoro 6aHky B 3BiTI «Commodities
Market Outlook»'” Ha OCHOBI SIKMX, LLNSXOM eKCTpanonaLii AaH1X, OTPUMYETLCS
NporHo3 uiH Ha 2035-2050 pp. (Tabn. 2.6).

Tabmmus 1.6 MNporHos LiH Ha OCHOBHI eHepreTUYHiI pecypcu
(HOMiHa/IbHI LiiHW)

| 2017 | 2020 ' 2025 2030 | 2035 | 2040 2045 | 2050 |

EHepreTunyHe Byrinns, $/1 88.52 | 65.00 | 64.32 | 60.00 | 55.69 | 51.70 | 47.99 | 4454
Hadra, $/6apenb 52.81 | 35.00 | 52.70 | 70.00 | 70.31 | 70.60 | 71.01 | 71.86
MpupogHuii ras, $/MbTo 5.72 3.10 5.20 7.00 7.12 7.28 7.39 7.92

Yhttp://www.idss.org.ua/monografii/popforecast2014.rar

Bhitp://esa.un.org/unpd/wpp/unpp/panel_population.htm

8Ockinbku B YKpaiHi LjiHM Ha @éHepropecypcy Bxe NpakTUYHO NOBHICTIO Ni6epani3oBaHo, AOLiNLHO 3p06UTH
NPUMYLLEHHSA, WO LiHA Ha BHYTPILLIHLOMY PUHKY BifNoBiAaTVMYTb CBITOBUM

YCommodities Market Overview. A shock like no other: The impact of COVID-19 on commodity markets
April 2020 Pexxum poctyny: https://openknowledge.worldbank.org/bitstream/handle/10986/33624/CMO-April-
2020.pdf
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3. TNOTEHUIAJI BIAHOB/TFOBAHOI EHEPIETVKU
M. XXNTOMWP

AK 3a3HavyeHo B Posgini 2, B UbOMYy 3BITI, Nig MICTOM >XUTOMMP 4u
YKUTOMUPCEKMM pPerioHom po3ymieTbea XKMTommpcbka 06’eHaHa TepuTopiasibHa
rpomaga ctaHoMm Ha no4vatok 2020 poKy, fKa B TaKOMy > HE3MiHHOMY cKnagi

AOCNIIKYETLCA BMNPOLOBX BCbOro ropu3oHTy MofentoBaHHA o 2050 p.

3.1. CoHAYHa eHepreTuKa

3rigH0 3 gaHuMK  [lep)KeHeproeteKTUBHOCTI,  TEOPETUYHO-MOXK/TMBUIA
MOTeHLLian eHepril COHUA Ha TepuTopil YKpaiHu cknagae 6inblue 730 mnpa KBT-rog,
Ha PiK'™®, 0fHaK, TeXHIYHO-MOX/MBUI CKiaac nmile 34,2 mnapg KBTTOA Ha pik
yepes MoraHo PO3BMHEHY MepeXy Ta 1T 3acTapisly LeHTpasi3oBaHy KOHUenLito.

3arafibHOJOCTYMHMUX OLIHOK COHAYHOro mMoTeHuiany Micta XXutomup Ha
MOMEHT MNiAroTOBKM AaHOro 3BiTYy He 6y/0, TOMY aBTopamu NPOBOANBCA 0COOUCTUI
PO3paxyHOK MOTeHLialy COHAYHOT eHepPreT1KN, AKNIA NONArae B HAaCTYNHOMY.

3 BUKOpUCTaHHAM TMy6ivHOT KafacTpoBoi KapTu YkpaiHn®® Ta B6y0BaHNM
IHCTPYMEHTOM BMMIPIOBaHHA Mo, OynuM nigpaxoBaHi NoWi AaxiB BeMKUX
npomucnoBux 6yaisenb — 67aM3bKO 650 TMC. M. 3 HuX, maibke 500 Tuc. m°
3HAXOAATbCA Y KOMYyHa/lbHi BnacHocTi. Llle 100 Tuc. M* — wue pgaxw
MyHIiUUnanbHUX 6yAaiBenb, WK, AATAYUX cafdkiB. BpaxoByouw, WO Ha AaHWIA
MOMEHT Ha 10 TuC. M® nowi MOXHa po3MicTUTK 500 KBT BCTaHOBMEHOI
noty>kHocti CEC, BignoBigHO noTeHuian pgaxosux CEC topugnyHmnx ocib
(npomucnoBicTb Ta cgepa nocnyr) cknas nNpmoéansHo 37,5 MBT.

B micTi )Kutommp 3HaxoamTbcs 2258 6araTokBapTUpHUX OyAMHKIB. LLInsxom
BUMIpOBaHHA nuowy, gaxis Bubipkn y 10% (22 6yauHKKW), BU3HAYEHO CEPEeaHHo

nowy gaxy sk 1,4 tuc. Mm% TakoX npumyckaeTbes, o 30% BCiX gaxis €

18 http://saee.gov.ua/uk/pressroom/1133
19 https://map.land.gov.ua
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noKaTumn, TOMy TiJIbKW MOMOBMHY TX Naowi gouinsHo sigsoanTtu nig gaxosi CEC.
Buxogaum 3 umx npunyLLeHb 3arasibHa naoLa AaxiB XUTM0BUX OYAUHKIB Ha AKNX
MOXyTb 6YyTW BCTaHOBReHi CEC cknagae npubausHo 2,7 MaH M2 BignosigHo,
noteHuian gaxosux CEC 6araTokBapTUpHMX OYyAMHKIB CKnagae npubnmnsHo 135
MBT. B M. XKutomump Hanivyetbest 13152 npusatHMX OYAMHKIB CafnOHOT 3a0y0BU.
MpuNycKaeTbCA, WO B MEXax MicTa NMPUHaNMHI Ha NOMOBUHI NPUBATHUX OYAWHKIB
MOXHa po3Tawysatn CEC noTyxHicTio 25,6 KBT?, Wwo Bignosigac noTouHoMy
cepefHbOMY 3HAYEHHIO YKpaiHN. TaKum YNHOM, TEOPETUYHO MOX/MBUIA NOTEHLias
paxosux CEC npuBaTHUX 6yamHKiB — 168 MBT, W0 pa3oM i3 MNOTeHUiasiom
naxosux CEC 6araTokBapTUPHUX OYAMHKIB CKadae He 6inblie 303 MBT.

3419 BM3HAYEHHS MOTeHLiany MPOMUC/IOBUX (OTOENEKTPUYHUX CTaHUIN,
MPUMNYCKAETLCA MOXK/IMBICTb BUAIMEHHA He 6ifiblue HiXK 5% nowli 3amiCbKoil
Teputopii XKutommpcebkoi OTI. Ockinbky 3aranbHa nnowla OTI cknagae 93,54 ks.
KM, 3 AKMX naoLa Micta XXutomup — 61 KB. KM?, a nrolua cena Bepecn 61m3bko 1
KB. KM, TO MOTEHLIAHO MOXMBMM € BMAINEHHA 1,55 KB. KM Mif, Ha3eMHi NPOMUC/OBI
CEC. Ha Takin nnowyi moxkHa BctaHoBMTM CEC 3arasibHO NOTYXKHicTio 77,5 MBT.

EKOHOMIYHO-foUINbHI - 06carn  bygisHmutBa CEC  BM3HavaroTbCa  Mpwu
PO3paxyHKy MOJENIbHUX CLEeHapiiB 3 BpaxyBaHHAM XapaKTepUCTUK OMuCaHmX
TEXHOMOTIN, NpU LUbOMY WMOBIpPHE 3pOCTaHHs 3 4YacoM noTyXHocTi CEC, fky
MOXHa BCTAaHOBMTW Ha OAUHULKO NJIOLLL He BPaxoBaHo.

3a pi3HMMKM  OUiHKaMKW, 33 CbOrOAHILUHBOrO PO3BUTKY  TEXHOJOTIMN,
BUKOPWCTaHHSA COHAYHUX MaHesein Ha fgaxax cepeq npyMBaTHMX JOMOrocnogapcTs 4o
2050 poky moxke gocartn 40-50%. Kpim TOro, BUKOPUCTaHHA COHAYHUX KOSIEKTOPIB
A9 HarpiBy BoAW cTaBaTMMe Aefani Gifibll eKOHOMIYHO BUTigHMM. LI TexHonorii
[03BOMIATL 3a6e3MneunTi MONUT Ha rapsdy BOAy B MPUBATHMX LOMOrOCNOAapcTBax
Ha 70-100% BnpogoBX nita Ta Ha 15% B3UMKY. Y cgepi nocnyr noTeHuian

BUKOPUCTaHHA COHAYHOT eHepril € MeHLMM, OfIHaK € TaKOXX MepcrneKkTMBHUM. Kpim

20 NaHi [lepaBHOro areHTCTBa 3 eHeproedeKTUBHOCTI Ta eHepro36epexxeHHs YKpaiHu
2! https://decentralization.gov.ua/gromada/685
22 yKutomupLumHa Y updpax y 2013 poui, JepxasHa cnyx6a cTaTUcTUKN YKpaiHu
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TOrO, HaA/MLIKN eNleKTPOoeHepril Bif (POTOBOMbTAIYHUX €IEKTPOCTaHLIA MOXXHa
BUKOPWCTOBYBATK A1 BUPOOHULITBA BOAHIO ab0 ANS aKyMY/IHOBaHHS, 34i/ICHIOHUM
TaKVIM YVMHOM eHeprofepeHeceHHs BpoaoBX Ao6n™.

[Ona  MofentoBaHHA  BCIX  CLEHapiiB  BMKOPWUCTOBYBA/IUCA  HACTYMHI
NpUNyLLeHHA WoAo noteHuiany (tabn. 3.1) Ta BaptocTi (Tabn. 3.2) COHAYHOI
eHepreTMkM B MICTI XXUTOMMP i3 BpaxyBaHHAM fAaHWX HauioHanbHOI Mogeri
TIMES-YKpaiHa. 3HaueHHSs IHCONALIT NPUAHATI 3a HE3MIHHI B Yaci.

Tabnmua 3.1 Teope TUYHMIA NOTEHLiaN COHAYHOT EHEpPre TUKM
B MiCTi YKuTOoMMpi Ta inoro okpysi, MBT

. TunenekipocTauii . [MoTeduian, MBT
HaseMHi npomucnosi CEC 77,5

[Jaxosi CEC Ha npmBaTHMX Ta KOMYHa/IbHUX NiANPUEMCTBAX Ta

IHLLIMX 3aKagax cepwm nocnyr

[Jaxosi npusatHi CEC (hi3nyHunxX ocib 303
[bxepeno: po3paxyHKuW aBTopis

37,5

Tabnmus 3.2 BapTiCTb COHAYHUX eNeKTPOCTaHLil, eBpo/KBT
HazemHi npomucnosi 1300 750 700 475
[Jaxosi 1700 800 750 510
bxepeno: «Mepexif YKpaiHu Ha BiHOB/OBaHY eHepreTuky Ao 2050 poky»

3.2. BiTpoBa eHepreTnka

[0 2030 poky noTeHuian XXUTOMUPCLKOrO PerioHy Ass BiTPOBOT eHepreTuku
€ He3Ha4yHUM, HepiBHOMIPHUM BMPOAOBX POKY i And OyAiBHULTBA KOMEPLIAHNX
BITPOENEKTPOCTaHLin BENNKOT MOTYXHOCTI HeAoCTaTHIM Ha cborofHi. [llpore,
nicna 2030 poky, noTeHuian 3pocTaTMe 3rifHO 3 OYiKyBaHHAMMW NOSBU 6ifbLu
CUMBbHUX BITPIB BNPOAOBX POKY BHACAIAOK 3MiHM KniMaTy?!, a Takox 3a paxyHOoK
3[leLeB/IEHHSA BITPOreHepYyHUNX TEXHOOTIA Ta POCTY X e)eKTUBHOCTI.

[MuTaHHA LOCNILKEHHS BITPOBOrO MOTEHUjaly € aKTya/lbHUM He TiflbKu AN1s
YKUTOMMPCLKOro periony, ane i ans YkpaiHu 3aranioM. OaHak, Lie 3aBAaHHs BUMarae

6inbLL NpoecinHOro Nigxoay i3 3anyyeHHs Bi4NOBIAHUX (axiBLiB i TEXHOSOTIN.

2% https://www.woodmac.com/news/editorial/the-future-for-green-hydrogen/
2 Zeng, Z., Ziegler, A.D., Searchinger, T. et al. A reversal in global terrestrial stilling and its implications for
wind energy production. Nat. Clim. Chang. 9, 979-985 (2019). https://doi.org/10.1038/s41558-019-0622-6
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Ha sigmiHy Big CEC, BITpOBI eneKTpocTaHuil noTpebytoTb CYTTEBO MeEHLLUE
3eMefIbHOT  nowi Ans  6e3nocepefHbOr0  PO3MILLEHHS  BITPOreHepyoumnx
YCTaHOBOK (67113bk0 500 M? Ha OfHY YCTaHOBKY), X0ua /i MOXYTb MPOCTAraTuCA
Ha 6arato KinomeTpiB. 3aBAAKM LbOMY, AIIAHKM 418 NIOWAA0K BITPOreHepaTopis
Ta MPOKNIAfaHHA eNEKTPUUYHNX MEepeXxX MOXYTb 3HAXOAMTUCA Mocepes AISIFHOK 3
IHLUAM UIbOBUM MPU3HAYEHHAM, HANpUKIag, 418 BUPOLLYBaHHSA CiflbCbKOrocno-
AapCbKOT NpoAyKuii. B faHin poboTi 3aCTOCOBAHO MPUMNYLLEHHS, 3riAHO 3 AKUM Ha
0,17 km? 3amicbkoi Teputopii YXutommpcbkoi OTI MoXHa posmicTuti BEC
noTyxHicTio go 100 MBT®. TMpu ubOMy, 3aranbHa MaowWa HeobxigHa nif
BCTAHOB/EHHSA 26 TYPOiH NOTYXHICTIO 3.8 MBT KOXHa — 32,4 TUC. M.

B paHomy pocnigpkeHHi He pPO3rNsfacTbCAd BeNMKA KIJIbKICTb MOX/IMBUX
MepCreKTUBHUX TEXHOMOTIN IHLWKWX KOHCTPYKUin ans pobotm BEC Ha manmx
LLUBUAKOCTAX BITPY, AKI BXe ICHYKTb | BUMNPOBGOBYIOTLCA, MPOTE Lie He MakTb
BIAKPUTUX BapPTICHUX Ta TEXHIYHUX XapaKTEPUCTUK. Xoya, TeOPeTUYHO,
NoTeHLian TakuX TEXHOOT i MOXe 6YTN Haf3BUYaNHO BE/TMKMM.

Tabnmua 3.3 OuiHKa Nepcnek TUBHMX Bap TICHUX XapaKTepucTUK
Ha3zemMHux BEC

BapricTb BCTaHOBNeHOT | MiiManbHa | 1600 | 1500 | 1500 | 1440 | 1350 | 1300 | 1250 | 1250
noTy)xHoCTi (overnight CepegHs 1665 | 1590 | 1590 | 1505 | 1440 | 1365 | 1325 | 1300

cost?® , EBPO/KBT
p
MakcumanbHa | 1730 | 1680 | 1680 | 1570 | 1530 | 1430 | 1400 | 1350

OnepauiiHi BUTpaTm MiHimMasnbHi 20 23 26 29 32 35 35 35
(opex), eBpo/kBT CepegHi 25 28 31 34 37 40 40 40

MakcrMasbHi 30 33 36 39 42 45 45 45
YcepegHeHuin KBBI

0 0 0 0 0 0 0 0
BEC YKpaii 36% | 36% | 36% | 36% | 37% | 38% | 39% | 40%

bxepeno: «Mepexif YKpaiHu Ha BiHOB/OBaHY eHepreTuky Ao 2050 poky»

3.3. bioeHepreTunka

EKOHOMIYHO-0UI/IbHNIA ~ BIOEHEPreTUYHWIA  NOTeHLUian BCIET  TepuTopil

YKpaiHu, 3a gaHumMun bioeHepreTuyHoi acouiauii, cknagae 20 MAH. T H.e., a Ao

% 3giT 3 OB/], Mpumopcbkoi BEC-2,
http://www.eia.menr.gov.ua/uploads/documents/2974/reports/a3f16a0282d4b88913615921ad447d55. pdf

% Overnight cost includes pre-construction (owner’s), construction (engineering, procurement and
construction) and contingency costs, but not interest during construction (IDC).
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2050 moXe 3pocT O 42 MAH. T H.e. 3a paxyHOK 30i/blUeHHA 0O6CAriB
BUPOLLYBaHUX KyNbTyp A1 OTPUMaHHA PIAKUX, TBEPAUX Ta rasonofibHnx
bionasMB B YMOBax 3pOCTatOyOro MonuTy Ha HWX. Ha fJaHuidi MOMEHT Masio
BUKOPUCTOBYETLCA HAfBHMIA €HEPreTUYHWA NOTeHuian BIAXOAIB NiCHMUTBA Ta
Ci/IbCbKOro rocrnogapcTea A1 YMOX/IMB/EHHA BMKOPUCTaHHA AKOrO HeobXifHO
PO3BMBATK NOTICTUYHI MepeXxi 3i 360py, AOCTaBKM Ta 36epeXkeHHs 6iomacK, no3ask
TPaHCNOPTYBaHHA AEPEeBUHN Masiold HaCUMHOK Macok Ha BenuKI BIiACTaHI €
36UTKOBMM | Mae 3Ha4YHWI BYrneuesni cnif. Ans yMOXIMB/IEHHS BUKOPUCTaHHS
6iomacn B mepexi XKKI, KpiM BUpPILLEHHA HU3KU TEXHIYHWUX MUTaHb, NOTPIGHI
[OBrOCTPOKOBI KOHTPAKTW Ha MOCTaBKWN [ePeBVHM.

[N ouiHK1 noTeHuiany 6ionannea y XXUTOMUPCbKOMY PerioHi BUKOPUCTaHO
faHi PerioHanbHOI LinboBOi nmporpamu®’. 3rifHO 3 LMW JaHWUMMK, CyKYMHWA
MPOrHO30BaHWiA 06CAT BiAXOAIB AEPEBUHN CTAHOBWUTb MPUBAN3HO 2,6 MAH M abo
716,5 TUC. T H.e. LWOPiuHO. BAn3bko 2,1 MAH M® YTBOPIOETLCA BHACIAOK OUYMCTOK
3eMleHNX HacamkeHb B3OBX MiHi enekTpomepex, 0,2 MAH M® — Bif ounMCTKM
HacafpkeHb Ha y36iuuax gopir y 80 KislomeTpoBOMYy pagiyci Big M. XXutomupa,
pewTa — Bif [AiANbHOCTI NICOBMX roCnofapcTs y He3abpyaHeHUX pagialieto
pailoHax >XUTOMUPCbKOT 06M1acTi. BinblWicTb L€l AepeBMHM ChNantoBanocs Ha
micui, ockifibkm B 2017 poui B perioHi He ICHYBa/lo EHEpProreHepyr4oro
0bnafiHaHHS, IKe MOT/0 CnasitoBaTV TPICKY AepPeBUHN BONOTICTHO 45-55%.

CepefHiini NOKa3HWMK MOBGIYHOI CMPOBMHU POC/MHHULTBA AN OTPUMaHHS
TennoBoi eHeprii cknagae 1194 Tuc. T H.e. — Ue Oinbwe HDK 12% BIg
BUKopuctaHoro y 2016 poui namwmeBa Ha BUMPOBGHWYO-eKCNyaTauiiHi  Ta
KOMYHa/IbHO-NMo6yToBI NOTPebu micta XXutommpa. BupollyBaHHA eHepreTUYHUX
KYNbTYp, TaKNX SIK MiCKaHTYC abo Bepba moxke gatu goaatkosi 170-180 TuC. T H.e.

BioeHepreTMyHi  TexHOMOrii, BUKOpPUCTaHI MpuM MOAENOBaHHI CLEeHapIiB
PO3BUTKY M. JKUTOMMpPa, € KOreHepauilHUMKW, TOOTO TeHEepPyKTb fAK

e/IeKTPOeHeprito, Tak | Tenso BogHoyac. BigHOBNIOBaHMMU [Kepenamu eHeprii,

%" PerioHanbHa LinboBa Nporpama BUKOPUCTAHHS GiOEHepreTUYHWX TEXHOMOri y Tenno- Ta rapsyomy
BOAOMNOCTa4aHHi y XXutommpcebkii o6nacti Ha 2017-2020 poku
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AKI BOHW CMOXWBaKTb € AepeBuHa (MeneTun, Tpicka), BIAXOAN MPOMMUCIOBOro Ta
Ci/IbCbKOrocnoAapcbKoro BMpPOGHULTB, 6ioras, KynbTypy €HEPreTUUYHUX POC/VH.
CripHUM MOMEHTOM € po3rfff B SAKOCTI BIAHOB/OBAHOIO [Kepenia eHepril
TBEpAMX NobyToBmX Bigxoais Ta nanmea 3 HUX (RDF — refuse-derived fuel, SRF -
solid recovered fuel), npoTe, TexHonorii reHepauii eHeprii 3 TMNB B Mopgeni
npeactaBneHi. OCHOBHI  TEXHIYHI  XapaKTEPUCTUKM HOBUX  KoreHepauinHMX

TEXHOMOTIN Ta TUX, Lo 6y Yy BUKOPUCTaHHI 3a3HayeHi y Tabn. 3.4.

Tabmus 3.4 OCHOBHI BAPTICHI XapaK TepUCTVKMN KoreHepawiiiHx 6i0TexHONorin”

.. Bwmsawa_ . Hosa_____|

KaniTtasibHi BUTpaTK, €BPO/KBT,, 250 532
OnepauiitHi BUTpaTH, €BPO/KBT,, 20 20
KKZ, % 87,2 87,2

3a iHgopmauieto bioeHepretnyHol Acouiauil  YKpalHW, Ha CbOroAHi
BUPOOHULUTBO TEM/I0BOT eHeprii 3 6iomMacy € BUTIHUM 3a MOTOYHUX LiH Ha
NPUPOAHWIA ra3 Ta 3a/IMWNTLCA TakKUM i B MainbyTHboMY. Hapasi TepMiH OKYMNHOCTI
TELL Ha 6iomaci cknagae 4,5 poku, Wo € LikaBum a5 6i3HeCy, NMpu HUXKYMX LjiHaX
Ha ra3 TepMiH OKYMHOCTI 36i/bLLINTLCS.

OCHOBHI TeXHIYHI XapakTepucTukn TELL, KoTeneHb Ha 6iomaci Ta 6ioraszoBux
TEXHONOTI, BUKOPUCTAHWX NS  MOZE/OBaHHA  [LOBrOCTPOKOBUX CLeHapiiB
PO3BUTKY €HeprocekTopy M. JKUTOMMP OTpMMaHI Ha OCHOBI  [aHuX
BioeHepreTMyHoi acouiauil YKpaiH/ i3 BpaxyBaHHAM AOCNIAXKEHb MPOBeAeHMX
npu po3pobui HauioHanbHoi mogeni TIMES-YkpaiHa i BigobpaxeHi B Tabn. 3.5-
3.7. OKpiM TOro BpaxoBaHO, L0 3HKEHHS KaniTa/lbHUX BUTPAT MOXKe BIAbyTucs

3a paxyHOK B/1laCHOr0 BUPOOHMLTBA 06/1afiHAHHS.

Tabmmug 3.5 OCHOBHI BapTiCHI xapakTepucTuku TELL Ha 6iomaci

it 2 onemn RSN
KaniTanbHi BUTpaTh, €Bpo/KBT,,. 3500 | 3400 | 3300 | 3200 | 3100 | 3000 | 2900 | 2800
OnepauiiiHi BUTpaTy, €BPO/KBT,,. 50

KK, % 20 | 20 | 20 | 20 | 20 | 20 | 21 | 21
KBBI, % 50

TepmiH ekcnyarauii, PoKiB 35

%8 http://m-energo.hiz/goods/al/Belgium_JMC412_biogas_2010_11000.
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biomaca 3 Bigxofis arpon

POMMCI0BOIO KOMMJ/IEKCY Ta iH.

KaniTtasibHi BUTpaTK, €BPO/KBT,;.

3500

3400 | 3200 | 3100 | 2900 | 2900 | 2800 | 2800

OnepaujiiiHi BUTpaTy, €BPO/KBT,,. 55
KK, % 19 | 19 | 19 | 19 | 19 | 19 | 20 | 20
KBBI1, % 50
TepmiH ekcnyarauii, poKiB 35

MobyToBi Bigxoan

KaniTtasibHi BUTPaTK, €BPO/KBT,;.

5500 | 5400 | 5200 | 5100 | 5000 | 4800 | 4500 | 4500

OnepauiiHi BUTpaTu, €BPO/KBT,,. 55
KK, % 25 | 25 | 25 | 25 | 25 | 25 | 26 | 26
KBBI1, % 50
TepmiH ekcnyaravii, poKiB 35

EHepreTuyHi KynbTypu

KaniTtasibHi BUTpaTK, €BPO/KBT,;.

3500 | 3400 | 3300 | 3200 | 3100 | 3000 | 3000 | 3000

OnepaujiiiHi BUTpaTy, €BPO/KBT,,. 50
KKA, % 20 | 20 | 20 | 20 | 20 | 20 | 21 | 21
KBBI1, % 50
TepmiH ekcnyarauii, poKiB 35

bxepeno: «Mepexif YKpaiHu Ha BiHOB/OBaHY eHepreTuky Ao 2050 poky»

Tabnmua 3.6 OCHOBHI BApTICHI Xapak TePUCTUKN KOTENEHb Ha 6iomaci

biomaca 3 aepeBnHY

KaniTtanbHi BuTpatK, eBpo/KBTeN.

150 | 145 | 142 | 140 | 138 | 136 | 136 | 136

OnepauiiHi BUTpaTu, eBpo/KBTEN. 7
KK, % 64 | 64 | 64 | 64 | 64 | 65 | 65 | 65
KBBI1, % 50
TepmiH ekcnyaraii, poKiB 35

biomaca 3 Bigxo,

[iB arponpoMM1C/I0BOr0 KOMI/IEKCY Ta iH.

KaniTtanbHi BuTpatK, eBpo/KBTeN.

400 | 350 | 320 | 300 | 280 | 270 | 260 | 250

OnepauiiHi BUTpaTu, eBpo/KBTEN. 7
KK, % 62 | 62 | 62 | 62 | 63 | 63 | 63 | 64
KBBI1, % 50
TepmiH ekcnyarauii, PoKiB 35

xepeno: «Mepexif YKpaiHW Ha BiJHOB/MOBaHY eHepreTuky 1o 2050 poky»

Tabmmua 3.7 OCHOBHI BApTICHI Xapak TepUCcTUKM NPOMUC/IOBUX BIOKOT/IIB

biomaca 3 epeBuHM
KaniTanbHi BUTpaTy, €Bpo/KBTEN. 145 | 142 | 140 | 138 | 136 | 134 | 134 | 145
OnepaujiiHi BUTpaTu, eBpo/KBTeN. 7
KK, % 83
KBBIT, % 60
TepmiH ekcnyarauii, poKis 40

biomaca 3 Bigx

Of1iB arponpoOMMCIOBOI0 KOMM/EKCY Ta iH.

KaniTtanbHi BuTpatK, eBpo/KBTeN.

270 | 260 | 250 | 240 | 230 | 220 | 220 | 270

OnepaujiiiHi BUTpaTu, eBpo/KBTeN. 7
KKA, % 80
KBBI1, % 60
TepMiH ekcrninyartauii, pokiB 40

bxepeno: «Mepexif YKpaiHu Ha BiHOB/OBaHY eHepreTuky Ao 2050 poky»

21



3.4. TigpoeHepreTuka

Ha aymMKy rpoMafiCbKnx eKosioriuHuUX opradisauii, B YKpaiHi BiACYTHI Masi
MEC, aki 6 Bignosigany KpUTepisiM CTaIOro Po3BUTKY i BOHM NMPUHOCATL 3HAYHO
GiNbLUe eKOONYHOT LWKOAN, HDK MOXYTb AaTV BUTOLY, HanpuKagd, CKOPOYeHHS
BUKUAIB MapHUKOBMX rasiB. B ToW e 4ac, B ABCTpii Ta Hopserii € npuknagu
MEC, sKi uinkom 6e3neyHi Ans OOBKINA.

B upbomy MofentoBaHHI HOBI  TexHOMOrii  Manol  rigpoeHepreTnKu
AOTPUMYIOTBCA HAWCYBOPILLMX EKOMOTYHUX KPUTEPITB, WO, Y CBOK 4epry,
nigsuiLye X BapTiCTb. ICHytOYa I npauroroda B XKutomupi mana MEC onucaHa B
moAeni ana 6a3oBOro poky, Ti BUPOGITOK cknagae 361 Tuc. KBT-rod. 3aranbHui

noTeHLian oLiHeHWIA Ha piBHI 5,5 MIH KBT-rof Ha pik.

3.5. banaHcyBaHHA BEC 1a CEC

Mepexif enekTpoeHepreTMyHoro cektopy Ha 90-100% BukopuctaHHa BAE
(3@ ymOoBM nepeBaKaHHS BITPOBOI Ta COHAYHOI reHepauil) BuMaraTuve
3a6e3mneyvyeHHsT Heo6XiAHOI KifIbKOCTi MaHeBPOBMX MOTY)XKHOCTE Ta MeXaHi3MiB,
WO [AO03BOMATUMYTb YTpUMyBaTK 6asaHC MK MPOMO3MLIEd Ta MOMUTOM Ha
enekTpoeHeprito. loTeHuian rigpoeHepreTMKU He B 3MO3i Oyae 3a[0BOSILHUTK
noTpeby B TakKili TFHYYKOCTi, TOMY CbOroAHi PO3BUTOK COHAYHOI Ta BIiTPOBOI
EHepreTVkKn Mae CynpoBOLKYBATUCSH PO3BUTKOM TEXHOJONA  HAKOMWYEHHS
(akymynatopiB), MepeHeceHHs eHeprii (eNeKTPONi3HUIA «3eMeHNIn» BOAEHb) UK
GanaHCyoUMX MoTY>XXHOCTEN (ra3onopLLUHEBI eNeKTPOCTaHLIT) Wwob 3abe3nevysaTu
CTabINbHICTb reHepavii eneKTpoeHeprii Ta MPOrHo30BaHICTb EHEProCUCTEMM.
MopibHi 3axodn MOTPebYOTb [A0AATKOBMX 3HAYHWUX IHBECTUUIN. 3 L€l
MPUYMHK, 418 MOZENOBAHHA BUPILLEHO PO3pobuTK TpK cueHapii po3snTky BAE, B
KOXKHOMY 3 fAKuX nepenbadaetecd 100% BAOE y BUpOOHWMUTBI Tenna Ta
e/1IeKTPOeHepriT, a TaKOX KiHLEBOMY CMOXWBaHHI eHepropecypcis, O4HaK:
3a cueHapito 100% BAE Nel, piuHe BUPOOHMLTBO enekTpoeHeprii 3 BAE B
M. XKutommpi ctaHom Ha 2050 pik cknagatume He O6ifiblue MOMNOBUHW Big i
3ara/lbHOro CroXuBaHHS MICTOM, a BeCb iHLWIWIA 06CAr iMNOPTYBaTUMETLCA Bif

BUPOOHWKIB enekTpoeHeprii 3 BAE 3 iHLWMX PerioHiB KpaiHu.
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3a cueHapito 100% BLE Ne2, BnacHe piyHe BUPOOHMLTBO e/IEKTPOEHEpriT 3
BAE B M. >Kutommpi ctaHOM Ha 2050 cknagatume He MeHLWe o6cary Ti
CMOXWBaHHSA, OAHaK, 6e3 yMOBM [AOTPMMaHHSA OGasnaHCy MiXK BUPOOGHWULTBOM Ta
CnoXKuBaHHAM. [Mpn ubomy, He Binblue 50% enekTpoeHeprii MiCToO “ekcrnopTye”, a
HeoOXiAHWIA 104aTKOBWNIA 06CAr "iMNOPTYE" Bif BUPOOHUKIB eneKTpoeHeprii 3 BAE
3 IHLWKMX PerioHiB KpaiHW. TakMM YMHOM, YUCTMIA IMMOPT €eNeKTPOeHeprii M.
YKUTOMUP [OPIBHIOE HY/HO.
3a cueHapito 100% BAE Ne3, y 2050-My poui B 3ara/ibHOMY HaliOHa/IlbLHOMY
BUPOGHMLTBI e/IeKTPOeHePril MICTUTUMETLCS He MeHLwe 70% yacTku 3 BAE, 3rigHo 3
npoekToM KoHLenuiT «3ef1eHoro» eHepreTM4Horo nepexody. ToAi BBaXKaTUMETbCH,
Wo M. >XuMTOMMp, AK 1 IHWI MiCTa, CMOXMBAKUM TiflbKM efIeKTPOEHeprito 3
O6’'elHaHOT eHepreTMyYHOI CUCTeMU YKpaiHW, BMKOPUCTOBYBATUMYTb Y CBOI
noTpebax He meHLwe 70% enekTpoeHeprii oTpumaHoi 3 BAE. [1na Toro, Wwob gocartu
100%, ™. J>Kutomupy HeobXigHO MaTW [04aTKOBO CTiflbKM  TeHepyruUnx
noTyxHoctein BAE, w06 3a pik BOHM BMPOONsamM He meHwe 30% Bif 3arasibHOro
€/IEKTPOCMOXMBAHHA MICTOM. TakuMm 4YmHOM, “‘ekcnopTtyroumn” (Bigdaroun) L
enekTpoeHeprito B OEC YkKpaiHu, MICTO (pakTUYHO KOMMEHCYBaTUMe «OpyaHY»
4acTKy B 30%, AKY CMOXKMBAE 3 3ara/ibHOHaL,iOHa/IbHOT Mepexi.
TaKo)XX BUKOPUCTAHO MPUMYLLEHHS, aHa/IoriyHe TOMY, L0 BUKOPUCTOBYETLCH
B mogeni TIMES-YkpaiHa, wo Ha koxeH 1 MBT CEC abo BEC HeobxigHo

BcTaHoBUTK 0,1 MBT akymynaTopHMX 6atapei.
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4. TEXHONOIIYHI NEPCNEKTMBW 3ENEHOI EHEPIETUKN
M. )KUTOMWP

4.1. TpaHCMNOPTHUIA CEKTOP

3a paHumn PerioHasbHOro cepsicHOro ueHTpy MBC B XXutommpcbkin

obnacTi, 3a rpomagsaHamMu, 3apeecTpoBaHMK B MICTI XKUTOMMP, 3aKpin/eHo:

Tabnmua 4.1 TpaHCcnopTHI 3aco6u, 3apeecTpoBaHi B M. XKuTomupi

(hi3nyHi ocobm 1490
MoTouuknu -
IOPUANYHI 0Co6M 22
INerkosi aBTOMOGI (piswii 06y 56233
tOPUANYHI 0co6U 3650
BaHTaxHi aBTOMOGINI (piswii ocooH 4758
tOPUANYHI 0co6U 2250
(hi3nyHi ocobm 731
AsTobycu tOPUANYHI 0CO6M 572

MpeactaeneHi B Tabn. 4.1 aaHi Npo TPaHCMOPTHI 3acobu B M. XXUtomup €
TaKMMWU, L0 BUKOPUCTOBYHOTb ABUTYHW BHYTPILLHBLOMO 3ropsHHA. IH(hopmauii npo
eNIEKTPUYHI UM TigpVAHI aBTOMOOGINT HeMaE.

OpHak, ctaHoM Ha 2017 pik, no YkpaiHi 6yno 3apeectpoBaHo 10107
eNEKTPUYHNX Ta FOPUAHNX NErKoBUX | MaIOTOHHaXXHUX aBTOMOGINIB, cepes AKuX
enekKTpuyHMX — 3360, 04eBMHO, LLO SKacb YacTUHA 3 HUX € B M. XKUTOMUP, ase Le
He Bfafocs ifeHTMiKyBaTu. 3 TOro yacy ua umgpa supocna bifbll HK y 5 pasiB i
Ha AaHWin MOMeHT cknagae 17710, BMBoAAuM YKpaiHy Ha 5-Te Micue Yy CBITi 3a
Temnamu MPUPOCTY  eKO/OMYHO-YMCTOro  TPaHCMOopTY. MiHicTepcTBO
IHPPaACTPYKTYpU YKpaiHn Ta ToAiwHe MIHICTEPCTBO E€HepreTMkKM Ta BYrifIbHOT
MPOMUCNOBOCTI  YKpaiHM nocTaBuan Uiib  gocartm 15% 4YacTKM  npofaxis
eneKTPoMoGinie cepes ycix aBTo y 2020 p*°, Takox peanisyeTbcs HU3Ka NPOEKTIB 3
PO3BUTKY Mepexi 3apsaHNX CTaHLii, akTUBHO PO3PO6/SAETLCA Ta IMMNIEMEHTYETLCS

BiZANOBiJHe 3aKOHOAABCTBO, 30Kpema BigMiHeHW MB Ha IMNOPT eNleKTpoKapis.

2 KoHUenuis pethopMn LOAO CTUMY/IOBAHHS PO3BUTKY PUHKY ENeKTPUYHOrO TPaHCMOpTy B YKpaiHi.
#ELECTROTODAY. http://www.mtu.gov.ua/files/EV%20Reform%2013.04%20FINAL.pdf
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EnekTpomob6isni MOXYTb He TifIbK BUKOPUCTOBYBATU efleKTpoeHeprito 3 BAE,
ane M y UuinoMy CKOPOTUTU MOTpeby B eHeprii, OCKifIbKW BOHWU € 6ifbLu
eHeproeeKTUBHUMK 3a aBTO 3 ABMIYHaMK BHYTPILWHLOro 3ropsHHA (AB3). KK/,
eNEeKTPOABUIYHIB KONMBAETLCA B Mexax 90-98%, Toai ak KKA, AB3 — 30-45%%.
Kpim Toro, koHuenuia Vehicle-to-grid (V2G) [o3Bonse enekrpomobinam 6épatu
yyacTb Y KepyBaHHI MOMMWTOM Ha €NeKTPOeHeprito i e Ginblie nigsuLLyBaTu
epeKTUBHICTb Bifj KOPUCTYBaHHSA TPAHCMOPTHUM 3ac060M*!

Tomy, ana 6azosoro 2017 poky enneKTpoaBTOMOOGINI He BK/IKOYEHI B MOZENb
yepes BIACYTHICTb [aHWX MPO TX HasABHICTb B MicTi XKuTomMup, OAHaK
MPUNYCKAETbCA, WO BOHM OyAyTb aKTMBHO KymnyBaTUCA >KUTOMUPSAHAMX B
MaibyTHbOMY. TeXHIKO-eKOHOMIYHI XapaKTepUCTUKN HOBUX €NEKTPUYHMX 3aC00iB
npeacTasneHi B Tabn. 4.2.

Tabmmus 4.2 OCHOBHI XapaKTepuUCTUKN eNeKTPUYHUX TPaHCNOPTHUX 3ac00iB,
NpeAcTasneHnx B mogeni TIMES- >K|/|T0|vn/|p

Bug TpaHcnopty | TUC. ¢ E:Bo P OKI;’
2020 2050 P 2020 | 2050

MDKXMICbKi aBT06yCI/I 400 180 185 220 27 5
MicbKi aBTO6YyCK 400 190 180 215 27,5
Jlerkosi aBTOMOGI/ 27 20 20 855 885 13,6
BaHTaxiBku 670 125 20 355 425 22,0
MoToTpaHcnopT 13 13 20 777 854 4,8

bxepeno: «Mepexif YKpaiHu Ha BiHOB/OBaHY eHepreTuky Ao 2050 poky»

BogHeBI TexHonorii Ak 3arajiom, TaK 1 Yy TPaHCNoOpPTi € [O0CUTb
MepcneKkTMBHMMM, asie BCE e AY)Ke AOPOrnmn i nulle 3apas 3’ABAATbCA MepLui
MPOEKTU MO TX EeKOHOMIYHOMY BTiNIeHHI. Ha faHuil MOMEHT, HailfeLleBLUniA
aBTOMOGiNb, 06nafHaHNIA BOAHEBMMM NA/IMBHUMW enemMeHTamm KowTye 50-60 Tuc.
€BPO., LLIO CMIBCTABHO 3 MPECTUMXXHUMW €/IEKTPOMOBINAMM | NEPEBULLLYE CEPEAHIO

BapTICTb NPOAaHMX aBTOMOOGI/IB B YKpaiHi B Oi/ibLU SK B ABa pasu.

% Wwilson, Lindsay Shades of Green: Electric Cars’ Carbon Emissions Around the Globe. Shrink That
Footprint 2013 http://shrinkthatfootprint.com/wp-content/uploads/2013/02/Shades-of-Green-Full-Report.pdf
3 https://www.sciencedirect.com/topics/engineering/vehicle-to-grid
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Pigke 6ionannBo B YKpaiHi TakOX MOKW He MonynspHe i CMOXMBaHHA He
nepesutyye 0,7% BCbOrO eHeprocrnoXunsBaHHA B aBTOMOOI/IbHOMY CEKTOpI, a 1oro
BUPOOHMLITBO peHTabeslbHE NnLLIe 3a LjiH Ha HadTy BuLle 55 fonapis 3a 6apens. [o
KiHUA 2018 poky B XKUTOMUPCBKiA 061acTi CNifibHO 3 aBCTPINCbKMMU KOMMaHIMK
MaB OyTV MoOyaoBaHWA 3aBOf 3 MOTYXHicTO 100 TUC. T eTaHONy Ha piK, ane
MPOEKT He peasiyBan.

[aHi Wwoa0 BUKOPUCTaHHA 6ionanvea B MiCTi XKUTOMUP BIACYTHI, TOMY Lei
Hanpsam y 6a30BOMY poui TeX He 3ragaHuid, TUM He MeHLU, aBTOMOO6ini, LWo
BUKOPUCTOBYIOTb 6iONasiMBO OYiKYyHOTbCA B ManbyTHbOMY | XapakKTepUCTUKK
HOBMX TEXHONOrI Ha 6ioeTaHoNI Ta 6iogu3eni, WO onucaHi B MOAeNI, HaBefeHi y
HaCTYMHin Tabnuui.

Tabnmua 4.3 OCHOBHI XapaKTepUCTUKN TPAHCNOPTHMUX 3aco0iB, WO
BMKOPUCTOBYOTH bionanmso npefcTasneHnx B mogeni TIMES->KvTomup

_ Bug TpaHcnopTy 6ionanvea, | TUC. €BpO cnyxéoun, | KM/ T Ox npooir, |
| % 2020 2050 pokiB | 2020 2050 | TWC. KM |

MixMicbKi aBTO6YCK
[uzenb + 6iognsens [0 20 210 190 93 112 27,5
BeH3nH + eTaHon 4o 20 200 180 20 92 111 27,5
biognsenb 4o 100 225 205 20 93 112 27,5
ETaHon 4o 100 240 215 20 92 111 27,5
MicbKi aBTobyCH
[uzens + 6iognsenb no 20 210 190 20 106 127 27,5
BeH3uH + eTaHon [0 20 200 180 20 108 130 27,5
biogusens no 100 250 205 20 106 127 27,5
ETtaHon £o 100 240 215 20 108 180 27,5
Jlerkosi aBTOMOGINI
[unzenb + 6iognsens [0 20 20 18 20 308 370 14,3
[unzenb + 6iognsens [o 70 20 19 20 293 352 14,3
biogusenb [0 100 21 20 20 280 335 14,3
BeH3uH + eTaHon [o 20 21 18 20 318 382 11,5
BeH3uH + eTaHon o 70 21 19 20 302 362 11,5
ETaHon 4o 100 22 21 20 285 340 11,5
BaHTaxiBKu
[uzenb + 6iognsens [0 20 126 122 20 118 142 25,1
BeH3uH + eTaHoN no 20 130 125 20 122 146 25,1
Biogmnsenb £o 100 140 134 20 118 142 21,7
ETtaHon £o 100 147 141 20 122 146 21,7

Ixepeno: «Mepexif YKpaiHW Ha BifiHOBNOBaHY eHepreTuky a0 2050 poky»
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4.2. bypisni

He amBnaumnch Ha Te, LLO eHeproed)eKT1BHICTb BM3HAYEHA OAHUM 3 TO/I0BHUX
NMPIOPUTETIB [epP>KaBHOI MOMITUKM Ta MOCTYNOBO aKTMBI3YE YPSAOBI IHILIATMBK
00 CTUMY/IFOBAHHSA CNOXKMBaYiB [0 OLLAAMBOr0o BUKOPUCTaHHS eHeprii y nobyri,
TEXHIYHUA CTaH OINbLLIOCTI ICHYKOUMX XXUTMOBMX Ta HEXWUTNOBUX OyaiBeNb Ta
BIAMOBIAHNX €HepreTU4HMX CUCTEM HaBiTb 6/IM3bKO He BIAMOBigaE HeobXigHOMY
PIBHIO EHEepPreTMUYHMNX XapakKTepucTuK. MUTOMI BUTPaTU BUKOPWUCTAHHS eHeprii Ha
OAVHWULIKO njowi 6yaiBni 3Ha4YHO MEPEBULLYIOTb aHaoriyHi  NOKa3HUKW A1
GiNbLUOCTI KpaiH €Bponn. EHeproBuTpaTt Ha onaneHHs 1m° 3araibHOi NoLL
CTaHOBMATb B YKpaiHi — 250-400 kBT rog Ha M” y pik, BogHouac y HimeuunHi —
180, y KpaiHax CkaHanHasii — 150, a y 6yanMHKax, CropyaXXeHuX i3 3aCTOCYBaHHSM
Tenno36epiraloumnx TexHonorii — 60-80 kBT rog Ha M* y pik®.

TaknM YMHOM, BUTPATU eHePrii Ha OMasleHHs NpUMILLEHb AK B YKpaiHi, Tak | B
M. KuTomup, MOXYyTb OYyTW CYTTEBO CKOPOYEHi, B MepLly uepry, 3aBOsKu
Tennoi3onAuii  OropompKyBa/lbHUX KOHCTPYKLIA  (BikKHa, CTiHW, pgax). OKpim
CKOPOYEHHS TensoBTpaT, TEN0i30M4LiA A03BO/AE ICTOTHO 3HU3UTU Macy | TOBLUUHY
OropoKYBa/lbHUX KOHCTPYKLUiA B HOBUX OYAiBNsAX, &, BiAMNOBIAHO, i eHEpreTUYHI
BUTPATX Ha BMUIOTOB/EHHS OyAiBeNbHUX MaTepianiB Ta X TPaHCMOPTYBaHHSA, WO Y
CBOLO Yepry, CKopo4vysaTume BYTeLeBnia cnig 6yaisensHOro CeKTopy.

Ha popayy, HeoOXiAHO 3AIMCHIOBATM MOAEPHI3aLit0 IHXEHEPHOro YCTaTKy-
BaHHA CWUCTEM ONaJIeHHs, BEHTWAUIT, KOHAWLIOHYBaHHSA, rapsavoro BOLOMOCTa-
YaHH$ TOLLO0, BCTAHOB/IEHHSA 3aC006iB 06/1iKy, BUKOPUCTaHHA BiAHOB/MOBaHNX Ta/abo
aflbTePHATUBHUX [MKEPes eHepril Ta/abo BUAIB NannBa, OpraHisalito perynoBaHHs
EHeprocrnoXXmBaHHA 14 3abe3rneyeHHs peasibHOI eHeproed)eKTMBHOCTI BMpOBa-
[PKEHNX 3axogis. lMpu LbOMY BaXIMBAM € LUMPOKOMACLUTabHe BMNPOBaKEHHA
aBTOMAaTU30BaHUX IHAMBIAYaIbHUX TennoBux NyHKTIB (ITI1), AKi 403BOMAKOTL NPW
PO3MNOAINI TEennoBOI €eHeprii LWBMAKO pearyBaT Ha 3MiHY MOrogHuWX YMOB.
MogepHi3auisa cucTem eHepro3sabesneyeHHs 06°ekTiB XXKIT nos’d3aHa TakoX I3

32 YkpaiHa Ha WnsAXy 3006yTTA He3anexHocTi. JocArHeHHs Ta nepcnekTuau // [lepxeHeproetheKTUBHOCTI. —
Kwis, 2016. — 45 c.
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PO3POOKOIO | BMPOBaMKEHHAM TIOPUAHUX CUCTEM €NeKTPO- | Tenno3abesneyeHHs
6araTonoBepxoBuX 6yAMHKIB. Taki 06’€KT MOXKYTb BUKOHYBATW POJIb CNOXMNBaYiB-
perynatopie B OEC YKpaiHu fK MexaHi3m KepyBaHHsa nonutom (demand response).
MoTeHuian eHepro3bepeXXeHHs MpU  BNPOBaPKEHHI Tennoisonauii 6yaisens B
YKpaiHi € [0CTaTHbO BE/IMKMM, X04ya IHBECTULiAHI BMTpaTX nuwe Ans 1horo
BTiNEHHS OL{HIOIOTLCA Y NOHag 500 mapg, rpH*,

[na micta XXutommnp cutyauis cKnagaetsca HaCcTYMHUM YMHOM. BigcyTHICTb
00’€KTUBHOI IH(POpPMaLiT WOLO eHepreTUYHOT eNEKTUBHOCTI OyAiBe/b XUTIOBOIO
(hOHAOY He [103BONSE NPOBEAEHHS MPAMOro 0b6paxXyHKY HeoOXifHWUX IHBECTULIN,
nepiofy OKYMHOCTI MPOeKTIB Ta BIAMNOBIAHOT E€KOHOMIT eHeprii Big peanizauil
3axofiB i3 TepmomogepHisauii. OkpiM iHopmauil, BKasaHol y Posgini 2, y
[OOCNIIKEHHI  TakOX BUKOPUCTOBYKOTLCA  [aHi  CTaTUCTUYHOrO  AOBiAHMKA
[enapTamMeHTy MalHOBMX | 3eMeflbHMX BIiJHOCMH Ta YNpaBniHHA >XWUTN0BOIO
rocrnogapcrea YXXUTOMUPCLKOT MICbKOT pagn, SKWUW BIJOOpaxae CTPYKTYpY, BiK
YXNTNOBOro POHAY Ta CTYNiHb NOro 0611agHaHHA KOMYHIKaLisiMu.

YKutnosuii oHa M. dXKutommpa Ha 2017 pik cTaHOBMTL 5382 Tuc. M
3ara/ibHOT MJIOLLi, B YMCAi AKX 6araToKBapTUPHI 6YAUHKN — 4265 Tuc.M* (79,3%),
cagunbHa 3abygosa — 1117 Tuc.m? (20,7%). 3 HUX aBapiiiHOro i 3acTapinoro — 79
TMC.M?. BCs NnoLLa posTalloByeTbes y 15410 6yanHkax, 13152 npusaTtHux i 2258

6araToKBapTMPHOMY, po3aineHnx Ha 112206 kBapTup (Tabn. 4.4).

Tabnmua 4.4 KinbKicTb Ta nnoLla KBapTup y MiCTi
YoTupw i 6inbLue

OpHOKIMHATHI [BOKIMHaTHI TpUKIMHATHI

KIMHaTHI
KifbKicTb 27366 43995 36805 3957
Mnowga, Tmc.m2 816,2 2000,6 1998,7 380,5

Tabnmua 4.5 ObnagHaHHS >XXUTN0BOro hoHay micTa, %
BoponpoBogom KaHanisauieto Lo ‘ BaHHamu ‘ ["asom

*[Mo 3aKiHYeHHIO onaitoBaibHOro ces3oHy 2013/2014 pp. nocnyra MBI 6yna npu3ynuHeHa

% Nagurin C. FOpUANYHI acnekTy NpoekTy 3aKoHy YkpaiHn Ned947 // YKKI. — 2016. — Ne6. — C. 11-12.
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[ns MofentoBaHHA [1OBrOCTPOKOBUX CLIEHAPiiB PO3BUTKY E€HEProCekTopy M.
Kutommnp BMKOPUCTaHO EKCMepTHI YyCepedHEeHi 3Ha4YeHHs Ta 3aCTOCOBAHO MeBHI
MPUNYLLUEHHS, WO BMKOPWUCTaHI npu po3pobui HauioHanbHoi mogeni TIMES-
YKpaiHa npu po3pobLi cueHapiiB nepexoay YKpaiHu Ha BiAHOB/IOBAHY EHEpPreTuky
[0 2050 poky*. B 3a3HauyeHOMy AOCMiMKEHHi 475 OLiHKW CepedHixX BMTpaT Ha
PEMOHT 6yaiBenib | 06CAriB eKOHOMIT eHeprii BIANOBIAHO 4O TWMy 3axofis 6ynun
BUKOpWCTaHi daHi Acouialii eHeproayautopis YkpaiHn® Ta komnaHii SEVEN
Energy® i y3aranbHeHi npunyLLeHHS LWOAO iHBECTULLIVHNX NoTpe6 Ta edeKTUBHOCTI
3ax0AiB 3 TEPMOMO/EPHI3aLiT 6yaiBenb NpeacTaB/eHHi B Tabs. 4.6.

Tabnmus 4.6 MNpunyLieHHs WoL0 iHBeCTULinHMX NoTpeb Ta e)eKTUBHOCTI
3ax04iB 3 TepMOMOJepHisauii Oyaisesb

[NpuBaTHI XXUT/IOBI BaratokBapTupHi Hexxutnosi
. .. | BKOHO- | . .. EeKOHO- . .. eKOHO-
iHBECTMUII : IHBECTULLIT : iHBECTMLI :
Mmist Mmist Mmist
rpH/ | MAH rpH/ MJ/IH rpH/ MJIH
KBTrog/ espo/| %  KBTTOA/| eBpo/ % |KBTTO4/| eBpo/ %
M2 MK M> | MOx M| MO
LLIBnaka caHauist 3,0 28,9 14 3,2 31,0 14 4,0 38,8 10
MoBHa caHallist 12,0 |117,0| 52 12,9 | 1256 | 46 16,9 | 1650 | 55
Hoparkosa 144 |1400| 74 18,5 |1800| 75 226 |2200| 75
MO/epHi3aLlis

bxepeno: «Mepexig YKpaiHW Ha BifHOBMOBaHY eHepreTuky Ao 2050 poky»
4.3. MNpomMncnoBicTb

[MpomMucnosi nignprvemcTea YKpaiHu BUKOPUCTOBYIOTL Ginblue 30% eHeprii,
L0 CMOXXMBAETbCA CEKTOpaMW KiHLEBOrO eHeprocrnoXusBaHHA |, BIAMOBIAHO,
BUKOPWCTaHHSA BiJHOB/IOBAHUX [PKEPEN eHeprii Ta a/lbTePHATUBHMX BUIB NasIMBA €
BaXX/IMBOK CK/Ma0BOKD B MNepexoal AK YKpaiHu, Tak |1 micta >Xutommpa Ha
BIHOB/OBaHY eHepreTuky. 3 W€l NPUYMHA, NepCnekTUBHI NMPOMMUCIOBI TEXHOSOT T,
AKi  MOBWMHHI MNPUATM Ha 3amiHy ICHYKUMM, B SKOCTI eHepropecypcis
BUKOPUCTOBYIOTb JIMLLE €NeKTPOeHeprito, LeHTpani3oBaHe OnaieHHs, 6ionanveo
ab0o NanMBo NPU BUKOPUCTAHHI AKOro He 34INCHIOTLCA BUKNAM NapHUKOBUX rasi..

Haa3BnyainHO MepcreKTUBHUM 3 TOYKW 30pY E€KOHOMIYHOCTI Ta €KOJSIOriYHOCTI €

% https://ua.boell.org/sites/default/files/perehid_ukraini_na_vidnovlyuvanu_energetiku_do_2050_roku.pdf
% http://aea.org.ua/
% http://www.svn.cz
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BiIHOBNIOBAHWI 3aMiHHWK BUKOIMHOIO NMajimeBa — CTaH4apTusoeaHe SRF-nanveo. Ak
I RDF-nannBo, SRF Tex BMpoGNSeTbCS 3 TBepAMX MobyTOBUX BIAXOAIB, OfHaK, €
OiNbll AKICHUM Ta BOJMOAIE BWLLOK TEMNJIOTBOPHOK 3AaTHICTIO, TOMY O6inblue
NigX0ANTb A/19 BUKOPUCTAHHSA Y NPOMMC/IOBOCTI, 30KpemMa, LLeMeHTHIl ranysi.

He BonogitoumM BMYEpnHOK IH(OpMALErd MPO CTPYKTYpy Ta 06cAaru
CMOXXWBAHHS MPOMUC/IOBMM CEKTOPOM >KuMTOMMpa, ICHYHYI B 6a30BOMY poLi
TEXHO/IOTIT 6y/IX CNPOLLEHI Ta arperoBaHi 3a npecTas/eHMMU BUAAMU isNIbHOCTI,
a YyacTKa pecypciB, AKi CNOXXMBaKOTLCA MiANPUEMCTBAMM KOXHOI0 BUAY AiSNbHOCTI
nponopuiiiHa obcary peanizoBaHol NpoAyKuii. MpunyckaeTbes, WO MosBa HOBUX
BUAIB MPOMMUC/IOBOI AiSNIbHOCTI MOTpebyBaTVMe TUX XXe eHepropecypcis, AKi
MOXYTb 6yTn BMpo6neHi 3 BAE. O6car BupobHMLTBa TOBapiB Ta, BigNOBIAHO,
CMOXXMBAHHS eHepropecypcis 3anexarsb Bif 3pocTaHHA BBIT YKpaiHw.

Tabnumua 4.7 O6car peanizoBaHoi NPoAyKLUIT 3a BUAAMM [AiSNbHOCTI Ta YyacTka
CMOXKNBAHHA EHEPre TUYHNX pecypcis

Bug gisanbHocTi MJIH rpH % B 3araJibHOro
Bu1po6HMLTBO XapyoBKX NPOAYKTIB, HaMNoIB Ta THOTHOHOBUX 3160,60 0,3713
BMPOGIB
MeTanypriiiHe BUPOOGHULTBO, BUPOOHWLLTBO FOTOBMX 1304,60 0,1533
MeTanieBMX BMPOOGIB, KPiM MaLLWH i yCTaTKyBaHHS
B1po6HULTBO ryMOBKMX i N1aCTMacOBMX BUPOGIB, iHLLIOT 1293,40 0,1520
HeMeTasIeBOi MiHepasibHOT NPoAYKLiT
TeKCTUNbHE BUPOOHULITBO, BUPOBHULTBO OAATY, LUKIpW, 1069,30 0,1256
BUPOGIB 3i LWKipW Ta iHWWX MaTepianiB
BurotosneHHs BUPO6IB 3 IEPEBUHMN, BUPOBGHULTBO 689,60 0,0810
nanepy Ta nonirpagivyHa BISANIbHICTD
BrpoGHULTBO OCHOBHMX (hapMaLeBTUYHNX MPOAYKTIB i 644,50 0,0757
(hapmaLeBTUYHMX NpenapaTis
B1po6HULTBO XiMIYHUX PEYOBUH i XiMIYHOT NpoAYKUii 179,30 0,0211
MalumHobyyBaHHS, KPiM PEMOHTY | MOHTaXY MaLLWH i 170,60 0,0200
YCTaTKyBaHHA
Bcboro 8511,90 100

xepeno: XXutomup — 2017: CTaTUCTUYHWIA 30iPHUK
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5. CUEHAPIT PO3BUTKY EHEPIFETUKN M. XXNTOMWP A0
2050 POKY

Y paHoMy po3gini npeactasfieHi pe3ynbTaTi €KOHOMIKO-MaTeMaTUYHOro
MO/E/0BaHHA 3a YoTupMa cueHapismu (basosuii, 100% BAE Nel, 100% BAE Ne2
Ta 100% BAE Ne3), saki 6a3yloTbCd Ha YyMOBaxX Ta MPUNYLLEHHAX
(MaKpOeKOHOMIYHUX, AemorpaMivyHuX, €eHepreTUYHMX, LIHOBMX Ta iH.), WO

onucaHi B nonepeaHix posginax 3siTy.

5.1. KiHLeBe CroXnBaHHA eHepreTUYHNX PecypciB

3 puc. 5.1 T1a Tabn. A.1 B [ogatkax MOMITHO, L0 peanizauisa 3axofiB
MiABULLEHHS  eHeproeeKTUBHOCTI Ta eHepro3bepexxeHHss (EE) Bigirpae
Ha3BMYalnHO BaroMy posfb. Lle HaifeweBwnid «pecypc», ane, 3BMYANHO, 3
MEBHUMUN OOMEXEHHAMMW. IHBECTULIT B eHepro3bepedxeHHs € Oifibll EKOHOMIYHO
AOUINBHUMMW, HDK BKIaAeHHS KOLUTIB Y 30i/blLUEHHS BUPOOHMUTBA A0AATKOBMX
obcAriB eHepril. AK NokasytoTb pe3ynbTatv MofentoBaHHsA, B 2050 p. MOX/MBO
JOMOrTUCA fnwe 26% 3pocTaHHA Yy CMNOXXMBAHHI eHepropecypcis BifHOCHO

6a30BOro poky, sike 6yae Ha 23% MeHLMM BiIHOCHO Ba30BOro cueHapito.

450
400

350

300 0 Bnaue EE saxogis
5 B CoHAYHa eHepriA
; 250
P m Hadronpogyktu
o
= 200 H MpupoaHuMii ras

150 EneKTpoeHepris
100 W TennoeHepria

| W Byrinna
50 L] | - | | | )
| . . , . W bionanueo
o N N BN BN Em . . ]
2017 2030 2050 2017 2030 2050 2017 2030 2050 2017 2030 2050

BasoBwuii cueHapiin CueHapiit 100% BAE CueHapii 100% BAE Cuexapiit 100% BAE
Nel Ne2 Ne3

Puc. 5.1. KiHLeBe Cno>XnBaHHA eHepre TUYHNX pecypcis
3a BCiMa CLeHapiamu, TUC. T H.e.
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BapTo 3ayBaXkuUTW, WO Ha BCIX rpagikax KiHLUEBOro CrOXMBaHHA €Heprii,
KaTeropif «COHAYHa eHepris» Bifobpaxae NMLLIE KONEKTOPU AN HarpiBy rapsadoi
BOAW Ta OnasieHHA npuMmileHb. EnekTpoeHepris, BupobneHa 3 gaxosux CEC
BIAJAETbCA [0 3ara/ibHO-HauiOHa/IbHOT  Mepexi, TOMYy He € KiHLUeBUM
eHepropecypcomM i BK/IKOYEHa [0 CEKTOPY BUPOOHMLITBA eNeKTPOEHEepT T,

B CTPyKTYpi KiHLEBOro CNOXXUBaHHA eHePreTUYHMX PecypciB 3a ceKkTopamu
(puc. 5.2 Ta Tabn. A.2.) 3pocTe yacTKa MPOMUCIOBOCTI 3a PaxyHOK 3POCTaHHA

BBl i 06cAris BMpoOHMLTBA Ta Yepe3 CKOPOYEHHS 3aras/ibHMX YacTOK IHLUMX

CeKTOpIB.
100%
18.8 18.8] E:!']
80% 103.3 103.3 103.0
70% 139.1

99.9 101.0

- 98.9

60% 1274 127.1 127.1 127.1
50%
40% ] /] i /] 1 ]
30% 98,0 L . 98.0 98.0 98-0
20%
10% :

0%

2017 2030 2050 2017 2030 2050 2017 2030 2050 2017 2030 2050

TUC. T H.e.

Bazoewuii cueHapii CueHapii 100% BAE Nel Cuenapiin 100% BAE Ne2 CueHapii 100% BAOE Ne3

® Chpepa nocnyr H lNpomucnosicts HacenenHa H TpaHcnopr

Puc. 5.2. CTpyKTYypa KiHLEBOro Cro>XMBaHHA eHepre TUYHINX pecypcis
3a CeKTopamu, TUC. T H.e.

5.1.1. HaceneHHs

HaceneHHs i CEKTOp XXUTI0BO-KOMYHanibHOro rocnogapctea (XKKI) Bonogie
3HaYHUM MOTeHUia/IoM 3 NiABULLEHHA ePEKTUBHOCTI BUKOPUCTAHHS eHeprii Ta 1i
36epexkeHHs. Ha 2050 p. 3axoan 3 eHeproeekTBHOCTI (EE) MOXYTb 3MEHLLINTH
BUKOPUCTaHHSA eHeprii B ycix 100% B/E cueHapisx Maike Ha 1,54 MOX LWOpPIYHO
abo 36 TUC. T H.e. ab0 428 mnH KBT-ToA. Ond Ba3oBoro cueHapito eKOHOMIS

cknagae nuwe 0,363 IMNMIX.
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2017 2030 2040 2050 2017 2030 2040 2050 2017 2030 2040 2050 2017 2030 2040 2050

12

o

10

o

8

THUC. TH.e.
o

6

o

4

o

2

o

BasoBuii cueHapii 100% BAE Nel 100% BAE Ne2 100% BAE Ne3

B biomaca M EnektpoeHepria M TennoeHepria ™ CHI M MpupogHuii ras B CoHayHa eHepria [ Bnnus 3axopgis 3 EE

Puc. 5.3. KiHLeBe cro>KrBaHHs eHepre TUYHUX PECYPCIB HACENEHHSIM, TUC. T H.e.

LliHa Ha npupogHuin ra3 go 2050 p. 3pocTae Ha 38,5%, 3a paxyHOK 4Oro y
BCiX, HaBiTb ba3oBOMY cLeHapii, BiH NMOCTYNOBO BUTICHAETLCA BiNblU AeLLIeBUMMU
COHAYHVMMM KONeKTopamMu [Ns Harpisy BOAM | OMaIeHHA Ta eNeKTPUYHUMU
KoTnamu i 6orinepamu. 3a cueHapismmn 100% BAE Nel i Ne3, y 2050 HaceneHHs
MNPUNUHSAE CMOXXMBATW NPUPOAHWIA ra3 B3arani 3aBAsKW MOBHIN enekTpupikawil
MONUTY Ha MPUrOTYBaHHA DKi, aBTOHOMHOIO OMasieHHA Ta Harpisy Boau. Mpu
LUbOMY, [OUifbHiWe 3abe3neyyBaTy onasieHHA Ha 92% BUCOKOE(EKTUBHUM
LIeHTpani30BaHMM TernaonoctayaHHAaM, iHWi 8% — aBTOHOMHUM eNeKTPUYHUM
ona/leHHAM Yy npuBaTHUX b6yamHkax. 3a CueHapito 100% BAE Ne2 y 2050 poui,
LleHTpa/lbHe onasieHHa 3aiimae 89%, a 3amiCTb aBTOHOMHOIO e/IEKTPUYHOIO
onaneHHs, 11% nonuTy NoKpMBatoTb KOT/IM Ha 6ioMaci y NpuBaTHUX ByAMHKaX.

MonuT Ha raps4vy BOAY BUMNAAAE No-pisHOMY Y cueHapiax 100% BAE. Tak,
B CueHapii 100% BAE Nel, 66% BurigHille oTpumyBat¥ 3 [JOMaLLHIX
eNeKTPUYHMX  KOTNiB Ta GoinepiB, 12% 3 UEHTPaIbHOro  rapsyoro
BogonocTadaHHsa (LIFBIT) i 22% 3 AaxoBWX KOMIEKTOPIB HA COHSYHINA eHepril y
npuBaTHMUX 6yanHKax. 3a CueHapito 100% BAE Ne2, 90% npunagae Ha LIFBIT,

7% Ha [axoBi KOMEKTOPW Ha COHAYHIN eHeprii y NnpuBaTHUX 6yanHKax i nuwe 3%
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- eNeKTPUYHI KOT/IN Ta 6oinepn. Y CueHapii 100% BLAE No3: 48% - eneKTpUYHiI

KoTnwn i 6oinnepn, 30% - LIFBIT i 22% - coHAYHa eHepris.

160.0

140.0

[0 Bnnue 3axogis 3 EE
120.0 M Harpis Bogu
B XonogunbHHUKM
100.0
B Hwe
80. W OcBiTneHHA
B OnaneHHAa
0. W MuTTA nocyay
KoHauuioHyBaHHA
40.
B MpuroTyBaHHA ixi
20. B MNpaHHA
B CywiHHa ogary
0.0

2017 2030 2040 2050 2017 2030 2040 2050 2017 2030 2040 2050 2017 2030 2040 2050

THUC. TH.e.
[=] o

[=]

(=]

BasoBwii cueHapii 100% BAE Nel 100% BAE Ne2 100% BAE Ne3

Puc. 5.4. Po3nogin KiHUeBOro Cro>XknBaHHA eHepropecypcis HaCeleHHAM
3a Bugamu nonuTy, TUC. T H.e.

[MonuT Ha OXOMOLKEHHA npuMmiweHb A0 2050 poKy 3pocTae Ginbll HiXK
yABi4i, NPOTE MOBHICTH «3a[0BOJILHAETLCA» 3aBASAKM TepMOocaHaLil CTiH Ta BIKOH
OYAVHKIB, 33 PaxyHOK SKWUX >XUTMOBI OYAMHKM MPOrpiBaldTbCA 3HAYHO MeHLUe
MPOTAroM AHA. Takuil pe3ynbTaT MeBHOK MipPOK € YMOBHMM, OfHaK BiH e pas
NigTBEPMKYE e(EKTUMBHICTL Ta aKTya/lbHICTb  BMPOBA[KEHHA 3axofiB 3

eHeproeeKTNBHOCTI.

5.1.2. MpoMnCNoBICTb

AK BXe 6y/10 3a3HaYeHO, BIACYTHICTb AeTa/lbHOI IH(hopMaLii Mo NPOMUCIOBOMY
cekTopy JKuTOMMpa He [a€  MOXIMBOCTI  OLIHUTM  TOYHE  CMOXKMBAHHS
eHepropecypcis aHi B 6a30BOMY poLii, aHi CMPOrHo3yBaTu MOro B MainbyTHLOMY.
Byno cdpopmoBaHO TeXHOMOrIT 3a BUAAMW [iSNIbHOCTI, 3a3HaYeHMMK B Tabnnui 4.7. Ti
PeCcypcu 3 eHepreTUYHOro GasnaHcy, SKi He NOTPaNUAX B iHLLI CEKTOPU roCrogapcTsa,
Oynn Nepepo3nofiieHi MK NPOMUC/IOBMMW TEXHOMOTIAMW Yy BIAMOBIAHWX ANA

KOXHOT MPOMopLisiX i 1X CroXmBaHHS 3aKpin/iHoBanock 3a gparisepom pocty BBIT.
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3a Takoro nigxody, HeEMOXIMBO NO6GAYUTM 3POCTaHHA  eeKTUBHOCTI
CMOXMBAaHHA PecypciB Ta 3HWKEHHS €HEeproeMHOCTI, OfHaK, HOBI BYr/eLeBo
HeNTpanbHI TEXHOMOTIT i eneKTpudiKaLlis f403BONSHOTb BUTICHUTI BUKOMHI pecypcu
i3 eHepreTMYHOro BUKOPWUCTaHHA, LOCATaluM MaviKe Hy/bOBOI BYI/ELEEMHOCTI.

BMKOPUCTaHHS BUKOMHUX EHEPropecypciB SIK CUPOBMHM He BpaxoBaHe.

180.0

160.0
140.0

100.0

® HadTonpogyktu
— —_— B Tennoexepria

80.0 MpupoaHMia ras

THC. T H.e.

EneKkTpoeHepria

® bionanueo

60.0 M Byrinna
40.0
20.0

2017 2030 2040 2050 2017 2030 2040 2050

BazoBuiA cueHapii CueHapii 100% BAE Ne1,2,3

Puc. 5.5. KiHLeBe Cno>XnBaHHA eHepre TUYHNX pecypcis
MPOMMUCNOBICTIO, TUC. T H.e.

5.1.3. TpaHcnopT

B mopeni 3aknageHa KoHuenuyist 6iNbLl IHTEHCUBHOIO BUKOPUCTaHHA rPOMa/Ch-
KOro TpaHCMopTy 3aMiCTb 0COOMCTOro B MeXax MicTa. Tak, AKLI0 Yy 6a30BOMY poLii
MacaXXmnpooobir An8 NerkoBux aBTO MO MICTY CTaHOBUTb 387,2 M/H. MacaXu-
POKI/IOMETPIB, a rPOMaACbKOro TpaHcnopTy (aBTO6YCW, MapLUPYTHI Takci, Tponen-
Oycu Ta TpamBal) — CyKYnHO 645 M/H. MKM, L0 CTaHOBUTb BIAMOBiAHO 38% Ta 62%,
TO B 2050 p. nporHo3yetbca 558 i 1451,7 MAH. NKM BiAMnoBiAHO, WO CTaHOBUTKME
28% i 72%. MNonuT Ha BaHTaXKHI nepeBe3eHHA 40 2050 poKy TaKoXX 3p0CTe BABIYI.

3a ba3oBOro cLeHapito, MONUT Ha NepecyBaHHs MO MICTY 3a0BOJIbHATUMETLCA
nepeBaxxHo asTOMOGINAMM 3 [OBC, WO cnoxumsatTumyTb O6eH3VH, Au3enb |
NpvpoaHWA  ra3. YacTka nepeBe3eHb JIEFTKOBMMMW  e/IeKTPOMOGIiNAMKM  Ta
enekTpobycamn He nepesuye 18%. EHeprocnoXweaHHSA UMM BUAOM TPaHCMOPTY

36inbwKnTLCA Ha 10% 0 2050 poky.
35



Y BCix Tpbox cueHapisax 100% B/LE Big6yBaeTbcA NOBHa AeKapboHisalis 3a
paxyHOK BWTICHeHHS aBTO 3 [B3 enekTpMyHMMKW aBTO, enekTpobycamu Ta
BaHTaXiBKaMu Ha 6ionanmei. EnekTpomMo6ini BONOAIIOTL Maidke BTPUYI BULLOO
e(PeKTMBHICTIO MEPEeTBOPEHHSA eHepril, HDK nepeabayvyBaHi BLAOCKOHasIEHI aBTO 3
ABUTYHaMW BHYTPILHBLOTO 3ropsHHA. LLLiNBHICTb eHeprii B iX akymynaropax,
BIZANOBIAHO i Ja/NIbHICTb PYXY Ha OfHIN 3apafui B ManbyTHLOMY NMOBMHHA CYTTEBO
3pOCTU (X04a 4NA MepecyBaHb B MeXax HeBe/IMKOro MiCTa Lie He € BU3HaYa/IbHUM),
TOMY  €NeKTPUYHWIA  TPaHCMOPT 3  aKyMyNATOPHWMM  GaTapesMu  3MOXKe
3a10BO/IbHUTW BABIYI BULLLI NOTPe6W Y nepecyBaHHI B MeXKax MicTa. Mpun usomy,
3arajibHe CNOXKMBaHHA eHeprii B CEeKTOpI TpaHCNopPTy 3MeHLWwMTbC Ha 40% i 35%
BignoBigHo Ansa cueHapiie 100% BAE Nel-No2 i BAE Ne3.

60

50 OBnnue EE
3axopgis

- | =
B EnekTpoeHepria
E MpupopaHuii ras
LPG

m BeH3uH

= OQuzenb

W bionanuso

0

2017 2030 2040 2050 2017 2030 2040 2050 2017 2030 2040 2050

IS
o

THC. T H.&e.
w
(=]

2

o

=
o

BasoBuiA cLueHapiii CueHapii 100% BAE Ne1,2 CueHapiii 100% BIE Ne3

Puc. 5.6. KiHLeBe CNo>KnBaHHA eHepre TUYHNX pecypcis
y TPaHCNOpTHOMY CEKTOpI, TUC. T H.e.

Y 2050 p. yce 6ionaMBO CMOXXMBAETLCA NNLLIE BaHTaXiBKamu. [py LbOMY,
AKWO 3a cueHapismn 100% BJAE Nol-2, BCi BaHTaXIiBKM BUKOPUCTOBYHOTb
6ionanmeo, To y cueHapii 100% BJE Ne3, nuiie ¥ BaHTaXiBOK, a pelTa
BUKOPWUCTOBYBAaTMMYTb €/1IEKTPOEHeprito. BofgHeBWIA TpaHCMNOPT, 3a HUHILLHIMK
XapaKTepUCTNKaMKM, BCe LLie NOCTYNAETbCA eNeKTPOMOBINAM 3 aKyMynsTOPHUMM

baTapesMun Ta TpaHCNOPTHMM 3aco6am Ha 6ionanuai.
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- 30
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20
10
0

2017 2030 2050 2017 2030 2050 2017 2030 2050
Bazoeuit cueHapin Cuenapi 100% BAE N21,2 Cuenapin 100% BAE N23

M Aerobycu MJlerkoeiaetro M Motoyuknu ¥ Tponeibyc+Tpameait M Banraxiexu OBnaue EE zaxogie

Puc. 5.7. KiHLeBe CNO>KMBaHHA eHepre TUYHNX pecypcis
3a Tunamy TPaHCNopPTHMX 3ac06iB, TUC. T H.e.

5.1.4. Cdpepa nocnyr

[MoTeHLian 3axoAiB 3 eHeproed)eKTUBHOCTI Y cdhepi nocnyr (KomepuinHuiA Ta
OHOPKETHUIA CEKTOPM) AELL0 MEHLLUWIA, HIXX Y XXUTNOBIW cepi, NpoTe LO3BONSE Y
2050 poui CKOpOTUTK CNOXMBAHHA eHeprii B NOPiBHAHHI 3 ba3oBMM CcLeHapieM Ha
17%, 3aBOAKWM 4YOMY BIAHOCHO 6a30BOr0 POKY BOHO 3pOCTa€ Tibkn Ha 10%.
MpupogHuin ra3 y ba3oBoMy cueHapil paHiwe BUTICHSETLCS COHAYHUMM
KonekTopamu, HiX y cueHapisax BAE. CTpyKTypa CNOXMBaHHA 3a TUMOM pecypcy
TakoX BigMiHHa Bif cekTtopy >XKI, OCKi/flbKM 6iNnblly 4acTKy CKnage Terniosa
eHepris LUeHTpaSIbHOro onasieHHs, Wo npautoe Ha BAE, a enekTpoeHepris — Ha
Apyromy Mmicui. Ha gopayy, eKOHOMIYHO [OUifIbHO BCTAHOB/IHOBATU COHAYHI
KONeKTOpWU [A/1e Ona/leHHA Ta Harpiey Bogu. Y Tabn. [.5 moxHa no6ayntu
[eTa/lbHy KapTUHY MO CMOXMBaHHIO eHePropecypciB 3a Pi3HUMU BUAaMK MOMUTY,

LLLO ICHYHOTb Y Cthepi MOCANYT.
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0 Bnnaue EE zaxopis

40 B CoHa4Ha eHepria
:; 30 " MpupogHuii ras
g 20 ¥ Tennoea eHepria
® EnextpoeHepria
10
M Bionanueo
0
2017 2030 2040 2050 2017 2030 2040 2050
Bazoeuii cueHapii Cuenapii 100% BAE N21,2,3
Puc. 5.8. KiHLeBe CNoXKnBaHHA eHepre TUYHKNX pecypcis
y cchepi nocnyr, TUC. T H.e.
60.0

THUC. T H.e.
w
o
(=]

O Bnnue EE 3axopgis

W lapaya Boga

B XonogunbHUKK

B BynuuHe ocBiTneHHA
M |Hwe

W OcBiTneHHA

B OnaneHHA

B KoHauuioHyBaHHA
M MpuroTyBaHHA DKi

2050

i
40.0
20.0
10.0
0.0
2017 2030 2040 2050 2017 2030 2040
basoBuii cueHapii 100% BAOE Ne1,2,3

Puc. 5.9. KiHLeBe cno>XuBaHHA eHepril y cdpepi nocnyr
3a BUAAMU NONUTY, TUC. T H.e.

3aranom cueHapii 100% BJOE po3BMBalOTLCA OfHAKOBMM YMHOM 3
He3Ha4yHMMM BigMiIHHOCTAMKU. [nd cueHapito 100% BAE Nel i 100% BAE Ne2, 3a
YMOBM, WO iMMNOpPT enekTpoeHeprii 3 2040 poky 3piicHoeTbes Big BJE-
BUPOOHMKIB 3 [HWWX PerioHiB KpaiHW, YacTKa eKONOrivYHO-YMCTOT eHeprii B
KiHueBomy cnoxkmsaHHI y 2050 poui gocarae 99,71%. Ona cueHapito Ne3 yacTka
BAE B KCE M. XXutomup 6yae 100%, AKL0 3arasibHa 4acTka eneKTpOoeHeprii 3
BAE B OEC YKpaiHun ctaHoBUTUME He MeHLe 70%. Kn4yoBy posib Ha LWAAXY A0
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BUKOpUCTaHHSA BJE BigirpaBatTuMyTb €1eKTPOEHepris, BUpobneHa yTUAiTapHO
Ta PO3nofineHo (hoTOBOMbTAIYHOK reHepauieto | BEC, coHAYHa eHepria ans
HarpiBy BoAu Ta onasieHHs. bionanveHi TEL, npaytoloTb B peXxuMmi KoreHepadii Ta,
Ha fojayy [0 eneKTpoeHeprii fKy BUPOG/AOTb, Pa3oM 3 KOTENbHAMM Ha
6ionanuei, NOCTa4yatoTb NepeBaXKHi BGiNbLUOCTI CNOXMBadiB TENMOBY eHeprito. B
TOM >Xe uac, 3aBAAKM eneKTpudikauii BCiX CEKTOpIB, MNPaKTUYHO 3HUKAE

HeoOXIAHICTb Y BUKOPUCTaHHI NPUPOAHOro rasy Ta HapTonpoayKTIB.

5.2. BNPO6GHMLTBO efleKTPOoeHeprii

LLLo6 Aocnignti MOXXIMBOCTI PO3BUTKY B/ACHOT €1eKTPUYHOT reHepauii B
M. XKutomup y cueHapisx 100% BAE, 6ynu BBefeHi 0OMEXeHHS Ha YMOBHWI
IMMOPT  eneKTpoeHeprii (BUKOPUCTaHHA €NeKTPOeHeprii 3 3ara/ibHOAepXXaBHOI
Mepexi O6’eaHaHOT eHepPreTUYHOI CMCTeMM YKpaiHW) 3a BULLe3ragaHummn y Taoin.
2.3 ymoBamn. B bazoBomy cueHapii eflekTpnyHa reHepadisa 6esnocepefHb0 B M.
YKutomup, 3a BUKNHOUEHHAM icCHYo4oT manoi MEC — BigcyTHA, ToMy Ha puc. 6.10-

6.11 nokasaHo nuLLe pe3ynbTaT MoAentoBaHHA A4 cueHapiis 100% B/AE.

900.0

® ManiFTEC = Axymyniotoui notysHocti ™ BioTELL CEC npomucnoei B CEC gaxoei ® BEC
800.0
700.0

600.0
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MBT

400.0

300.0 78

10 78 25 53
10 o 10
i 5 119 J 133 - 127
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0.0 — — S — — ] — — —

2017 2030 2040 2050 2017 2030 2040 2050 2017 2030 2040 2050

Cuenapii 100% BAOE Nel Cuenapii 100% BAE Ne2 Cuenapii 100% BOE Ne3
Puc. 5.10. BcTaHoB/eHa NOTY>KHICTb eNeKTPUYHOI reHepauii, MBT
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CueHapin 100% BAE Ne2, B sikomy y 2050 "eKCnopTyeTbCa™ CTiNbKM XK
e/IEKTPOEHEPriT, CKiNbKM 1 cnoXusaetbcs  ("IMMOPTYETbCA") 3 Mepexi
(Bi6YyBatOTLCA MEPETOKU efeKTpoeHepril BUpoBGHMKIB B M. XXutommp 3 OEC
YKpaiHn), nepeabdayvae 768 MBT BCTaHOBNEHOI MOTYXHOCTI COHAYHOI, BiTPOBOI,
rigpo i reHepauii 3 6iomacy Ta HakonM4yyBadiB eHeprii ctaHOM Ha 2050 pik, npwu
LLbOMY AOMIHYKUOK € COHAYHA reHepauis, MOTYXXHICTb AKOT € MaKCUMasibHO
MOX/IMBOIO BUXOAAYM 3 MpunyLleHb, onucaHnx B Po3pini 3.1. CueHapin 100%
BAE Nel nepenbavae 6yaiBHMLTBO HOBMX MOTY)>KHOCTEN B po3Mmipi 558 MBT, a
CueHapiin 100% BAE Ne3 — 326 MBT. 3agna HavlonTMMa/ibHILIOT peanizauii 6yab-
AKoro cueHapito 100% BJE, B nepiog 3 2020 no 2022 pik HeobXifAHO BBECTU
LoHariMeHLwwe 39,5 MBT enekTpu4yHOT reHepauii. Ak BUMAHO 3 rpadiky Ha puc.
6.11, peanisauis CueHapito 100% BAE Ne3 notpebye HalMeHLIOro LLOPIYHOro
BBeLEeHHA HOBMX BCTAHOBJIEHWX MOTY)XHOCTEW. EMHICTb HAKOMUYyBaYiB eHeprii B
[AAHOMY [AOCNIIKEHHI HEe € MPUHUMUMOBOK, TOMY MOXe OyTu po3paxoBaHa
BUXOAAYN 3 BUTILHILIOT LIHOBOT NONITUKK. [0 yBaru 6panocs nuile npunyLleHHs,
Lo Ha KoXeH MeraBaT noTykHocti BEC um CEC HeobxigHo 0,1 MBT
aKyMyNATOPHUX NOTY>KHOCTEN.

KoHuenuis  Vehicle-to-grid®’, ska € nepcnekTUBHOW |  [03BOMSE
BUKOPUCTOBYBATU aKyMY/NATOPU €/1eKTPOKapiB AK MOBHOLiIHHI  [ABOCTOPOHHI
Hakonu4yysadi eHeprii (cnoxusaTy 3 Mepexi i BigfaBaTu 1i Haszag) B NOTPIOHI
MOMEHTW, asie B LbOMY [AOCNI[IKEHHI BOHa He BpaxoByBanacd, TaK AK Maso
BMBYeHa B YKpaiHi.

Jligepom 3a cniBBIAHOLIEHHAM «LiHA-e(DeKTUBHICTb» Cepes (POTOBO/IbTAIKN €
npomucnosi CEC 3 TEXHOMOTIEK TPeKiHry, WO MiABULLYE TX e(eKTUBHICTb Ta
KOe(iLIEHT BUKOPUCTAHHSA BCTaHOBMEeHOI MoTy)HocTi (KBBIT), xoua i €

LOPOXYNMM,

3" https://www.ovoenergy.com/guides/electric-cars/vehicle-to-grid-technology.html
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B AKymyniowodi noTy:Hocti B BioTELL ™ Mani MEC CEC npomucnosi ®CEC paxosi ® BEC

300.0

250.0

200.0
&
s 150.0

100.0

] =B
., 1H B = I I _.
2022 2030 2040 2050 2022 2030 2050 2022 2030 2040 2050
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Puc. 5.11. 'pachik BBeEHHS HOBINX BCTAHOBNEHNX NOTY>XHOCTEN, MBT

3arasibHe BMPOOHWLITBO efleKTpoeHeprii y cueHapisx 100% BAE Nel, No2 i
Ne3 (TyT i Hajani 6e3 BpaxyBaHHA 4acTKW iMnopTy) cknagae 1075 maH kBT-rog,
1845 mnH kBT:rog ta 795 MnH kBT-rog BignosigHo. CTpyKTypa BMPOGHMULTBA
efnekTpoeHeprii Ha 2050 piK B CUeHapifax Aewo BIAPI3HAETbCA. Tak, AKWO Y
CueHapii 100% BJE Ne3 yacTka eHeprii 3 BEC HaiimeHLa i cknagae 2,1%, 10 y
CueHapii 100% BAE Nel — Bxe 7,3%, a y CueHapii 100% BIE No2 — maiixe 19%.
HaxoBi CEC 3a BciMa CclUeHapisMK 3aiiMaloTb 2 Micle 3a BUPOGHMLTBOM
eIeKTPOEHepril, TX yacTka HaimeHwwa y CueHapii 100% BAE No2 i Ne3 — 6/113bK0
20%, y CueHapii 100% BAE Ne2 — 34,5%. 3aranbHuii 06cAr BUPOOHULTBA
enektpoeHeprii 3 ycix CEC Ana CueHapito 100% BAE Nel — 471 mnH KBT-rog,
No2 — 489 mnH KBT-rog, Ne3 — 216 mnH KBT-rog. M0N0OBHUMUK X BUPOBHMKaMU
enekTpoeHeprii € TEL, Ha 6iomaci. IX BMpOGITOK cknagae 1 mnpg KBT-rog 3a
cueHapito 100% BAE Ne2, 520 i 555 mnH kBT-rog y cueHapisx 100% BAE Nel i
Ne3 BignosigHo. Mo 5,6 maH KBT-rog y KOXXHOMY clUeHapii BUpO6aATbL Mai

riapoeneKTpoCTaHLil.
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Puc. 5.12. BupobHunyTBO (BiANYyCK) eNeKTPOeHepril, MiH KBT-rog,

5.3. BMpO6GHMLTBO TeN10BOI eHepril

Y CeKTOpi LeHTpani3oBaHOro rnocravyaHHA TensioBol eHepril CrnocTepiraeTbCcs
CYTTEBE 3pPOCTaHHA 06CAriB BMPOOHWLTBA 3a PaxyHOK MOCTYNoBOi BigMOBM
MPOMMCOBOCTI BiJ BUKOMHOIO najmea i, HATOMICTb, MEPexoay Ha CroXKMBaHHA
TensoBOi eHeprii, Wo reHepyetbcst 6ionanmeHumn TELL (67% Bif 3arasibHuX
obcarie y cueHapifx 100% BAE Nel i Ne3, 97% — y cueHapii 100% BAE Ne3),

paVIOHHMMM Ta NOKaJ/IbHUMW KOTENbHAMM.
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THC. Mkan

Baszoewii cueHapii Cuenapii 100% BAE Nel Cuenapii 100% BAE Ne2 CueHapii 100% BAE Ne3

M bio-TELL, ™ bio-HoTenbHi M EnexTpo-koTenbHi @ Masosi HoTenbHi M bio-asToBupoGHMKK B lHWI

Puc. 5.13. BupobHuyTBO (BiANYCK) TennoBol eHepril, Tuc. ka.
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BogHouac 3i 3pocTaHHsAM 06CcAriB Tena0BOi reHepadii, 3arajibHa BCTaHOB/IEHA
MOTYXXHICTb TEN/IOreHepytoyoro 061aaHaHHA CKOPOYYETLCA B Maibke 4 pasn y
cueHapiax 100% BAE Nel i Ne3 Ta 6inbLu HiX BABidi y CueHapii 100% BAE Ne2.
Ha pgopavy A0 npoBedeHHA 3axofiB 3 TepMOMOAepHi3auil, BigOyBaeTbCca Le
30Kpema i 3aBAsSiKM TOMY, LLIO iCHYHOMI KOTE/bHI, Matoum BCe e [0CUTb BUCOKUIA
KK (3rigHo 3 gaHumu XXKTKE), BXe [aBHO He BUKOPWCTOBYHOTbCSH HA MOBHY
MOTY)XKHICTb Yepe3 Tenni 3umu i B 2017 poui ix KBBI1 B cepefgHbOMY CTaHOBUTb
20%, WO € Haf3BMYaHO HM3bKUM MOKa3HMKOM. 3BaXKatoum Ha Te, Lo (iKcoBaHi
ornepaujinHi BMTPaTW PO3PaxOBYKOTbCA Ha OAUHWLIO MOTYXXHOCTI, Lie CYTTEBO
BMN/IMBAaE Ha peHTabesnbHICTb. Ona 6ifbll e(NEKTUBHOIO BUKOPUCTAHHS TPOLLOBMX
Ta eHepreTMYHMX PecypciB, BAPTO 3aKPUBATW KOTEJIbHI, O He BUKOPUCTOBYIOTb
CBOT MOTY)XXHOCTI abo BignpaytoBasin pecypc. 3a cueHapiamm 100% BAE Nel i
Ne3, Ha 2050 pik goctatHbO matu 61m3bko 200 MBT TennoBoi MOTY>KHOCTI 3
Bucokum KBBIM i KK (B Tabn. [.8 HaBedeHWin peTtanbHWMiA onuc). CueHapiii
100% BAE Ne2 notpebye BIoTEL, 6inblUnX NOTY>KHOCTEN 334/ BUPOOHMLTBA

e/IeKTPOEeHepril, TOMY i TeMNsI0BOI eHeprii BUPoONATUMETLCA BifbLue.
- - = I
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ba3oBwii cueHapiid CueHapiid 100% BAE Ne1l  Cuenapiit 100% BAE Ne2  CueHapiii 100% BJE Ne3

M Bio-TELL ™ Bio-kKoTenbHi EnekTpo-KoTenbHi lasosi KoTenbHi M IHWi M Bio-asToBUPOBHMKK

Puc. 5.14. BcTaHoB/ieHa NOTY>KHICTb TennoBol reHepauii, MBT

BifcoToK TennoBMx BTpaT Yy MepeXax po3paxoBaHO AK 16,7% Ha OCHOBI

AaHUX XXTKE i 3 NIMHOM Yyacy BiH HE3MiIHHWIA, TOOTO MOX/IMBWIA eDEKT Bif 3aMiHU
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CaMUX TEMNI0BNX Mepex y AOCNIAXKEHHI He BanOBaHVIVI. TakoX He po3rnaganuca

TEXHO/OTIT aKyMy/t0OBaHHS Tena.

5.4. 3aranbHe noctavyaHHs MepBUHHOT eHepPriT

Ha npotuBary KiHUEBOMY CMOXMBAHHIO €eHepril, 3araJibHe MocTavyaHHs
nepsBuHHOT eHeprii (3MTE) 3a cueHapiamn 100% BAE pocarae 6inblumnx o6caris,
HDK y basoBomy. Lle MOACHIOETLCA TUM, WO CYTTEBO  30i/bLUYETHCA
BUMKOPUCTaHHAM Giomacy Ta 6ionasivea B CEKTOpPaxX BMPOOHULTBA €/IEKTPOEHep il
Ta Tenna, a TaKoXX B CeKTopax KIHLEBOro eHeprocroXusaHHA, AKi Npu LbOMYy
BUTICHAIOTb MPUPOAHWIA ra3 Ta HaTonpoAyKTN. OCKINIbKN TEXHOMOTIT HAa OCHOBI
biomacs Ta 6ionasmMea MarOTb MeHLWY e(eKTUBHICTb MEepPeTBOPeHHS eHeprii i,
BIAMNOBIAHO, Lie NnoTpebyBaTUMe BifibLUMX 06CATIB NEPBUHHUX eHEPropecypcis.

B Ha puc. 6.15 y CueHapii 100% BAE Ne2 B 2050 p. nNpakTU4HO BIACYTHS
e/IEKTPOEHepris, OCKI/IbKW BMPOO/ieHa Ta «EeKCMOPTOBaHa» EeKTPOeHepris
BIAHIMAETbCA Bif «iMMOPTOBaHOI», WO Bigo6bpaXkae MNPaKTUUYHO LINKOBUTE
AOTPUMaHHS KNHOYOBOT CLEHAPHOI YMOBM — UYUCTUIA «iMMOPT» €NeKTPOeHepril

[OPIBHIOE HYTIIO.
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Basosuii cueHapiit CueHapii 100% BAE Nel CueHapii 100% BAE Ne2 CueHapii 100% BAE Ne3
® Bionanueo ® Byrinna ® EnekTpoeHepria 3NNE MNpupoaHuii ras
M igpoeHepria B HadronpogyKtu B CoHAYHa eHepria M Birpoea eHepria

Puc. 5.15. 3ara/sibHe nepBUHHe NocTavyaHHA eHeprii, TUC. T H.e.
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AHanisyroun pesynbTaTi MoAeNnbHUX pospaxyHkis 3MME Ta npunyckarouu,
L0 noTeHuian conomu Ta Bigxoais AMNK ang eHepreTMYHOro BUKOPUCTaHHA KOXHI
5 pokiB 3pocTas 61 Ha 10%, 3 2030 pOKy BiH BUKOPUCTOBYETLCA Ha MakCUMyM i B
2050 poui cknagae 209 TMC. T H.e. IHWI NOTeHUianM BiAHOBNOBAHMX [XKepen He
LloCAra/IN MOXX/INBOT0 MakCUMyMYy X BUKOPUCTaHHS.

3arasiom, HaBiTb SKLWIO eHepreTMyHWin noTeHuian Bigxogis AIMK HaBKoso
M. KUTOMUP He 3pocTatMMe Tak, AK Oyfno npunyLieHo B MOZENi, UifIKom
[OCTaTHbO Oyfe Bigxofis fepesvHn y 80-kM pagiyci Bif micta. Npu upomy,

Ba)XXNMBO NPOBECTY NePEeOLiHKY BUTpAT.

5.5. BMKuan napHUKOBKX rasis

3rigHO MOZEeNbHUX OUIHOK, BUKWAM BYI/IEKUCNOrO rasy y BCiX CLeHapisax
100% BJAE B 2050 poui nopiBHAHO 3 2017 pokom 3MeHLwytoTbeA y 308 pasis, 3
555,1 Tnc. 1 CO,. go 1,8 Tnc. T CO,.
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BasoBuid cueHapii CueHapiid 100% BOE CueHapii 100% BAOE Ne2 CueHapii 100% BAOE Ne23
Nel

W Chepanocnyr  m BupobHuuTBO /e Ta Tenna NMpomwucnosicte HaceneHHa  m TpaHcnopTt

Puc. 5.16. OuiHKa BUKUAIB NapHUKOBMX rasis 3a cekTopamu, Tuc. T CO,-ekB

Bukunan CO, MOXYTb 3a/IMLNTACA Y HEBENMKII KiNIbKOCTI B TPaHCMOPTi Ta B
CeKTopax HeeHepreTMYyHOro BUKOPWUCTAHHA €eHEepPropecypcis y MPOMMUCIOBOCTI.
3aranbHi X sukuay NI (He Tinbkn CO,) y 2050 poui MOXYTb CKOPOTUTUCA Ha

94% nopiBHAHO 3 ba3oBuM cueHapieM, 3 525 tnc. T CO,-ekB. A0 31,4-46 Tnc. T
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CO,-ekB. (HariMeHLLe y CueHapisx 100% BAE Nel i Ne3). BapTo 3a3HauMTH, LLO
npyv UbOMY, 06CAr BUKUAIB TakMX napHuKoeux rasis sk CH,; 1a N,O 3pocTae
cymapHo 3 4,3 tuc. Ty 2017 go 30-44 tuc. Ty 2050 poui BHacnifoK CyTTEBOro
36i/bLLEHHSA crantoBaHHA 6ioMacu Ta BMKOPUCTaHHA Gionanumea (Hainbinblue Yy
CueHapii 100% BE No2).

XO04Y BMKOPUCTaHHA Gionasimea B eHepreTuLli YyMOBHO BBXKAETHCA TaKUM, SIKe
He gojae KymynatueHuX Bukuais CO,, HeobXifHO nam’aTaty npo 3abpyLHEHHS
NoBiTpsA ApibHO- Ta ynbTpagucnepcHUMK vactkamu (PMio PM, s i meHwe 100 HM)
Ta B O000B’A3KOBOMY MOPSAKY BCTaHOBMOBATY (ifbTpauiiHi arperaTu Ha
AVMOX0[ax CnatoBa/lbHUX YCTaHOBOK. B iHaKLIOMY BMNafKy, NPaKTUYHO LLiIKOM
MPUNWHMBLUW BMIMBATU Ha KNIMAaTUYHY CUTYaLito, MOXHA 3iMcyBaTh eKOoriyHy
CK/MafoBy Ha BCiil TepuTopii MicTa. Ha gogady, yepes LWKigIMBY Ait0 AUCNEPCHUX
4aCTOK Ha OpraHi3M JIIANHU, ICHYE Hebesneka 3pOCTaHHA PIBHA 3aXBOPHOBAHb
[UXaNbHUX LLNAXIB Ta KPOBOHOCHOT cucTemmn™®

B wmogeni TIMES-)Xutomup, KanitasibHi BWTPaTM Ha HOBI TreHepytodi
YCTaHOBKM 3 6GiomMacu BKIHOYalOTb B cebe (hinbTpyBasibHI - arperatu, LWO

BiJMNOBIAAIOThb HAMBULLMM CTaHAapTaM.
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Puc. 5.17. OuiHKa BUKMAIB NapHUKOBKX rasis 3a rasom, Tuc. T CO,-ekB

% US EPA, OAR (26 April 2016). "Health and Environmental Effects of Particulate Matter (PM)". US EPA.
Retrieved 5 October 2019.
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5.6. 3aranbHi BUTpaTn Ta iHBECTULLIT

Ak BMAHO 3 puc. 5.18, 3arasibHi LWOPIYHI BUATPATM Ha (PYHKLIOHYBaHHS
eHepreTMYHOT CUCTEMM, $AKI BK/OYalOTb B Cebe IHBECTUUIT B TEXHOOrIi
(MofepHi3auis, npuabdaHHs HOBMX), eKchnyaTauiiHi BUTpaTW, BUTPaTU Ha
3aKyniB/to, TPaHCMOPTYBaHHA Ta MOCTayaHHsA MajvBa TOWO, BiAMOBIAHO [0
MOJENIbHUX PO3paxyHKiB, CTPIMKO 3pocTtatumyTb nicns 2020 p. [NepeBaxHy
4yaCTMHY B X CTPYKTYypi 3aiMaTtumyTb iHBECTULIT B TEXHONOrii KiHLEBOro
CMOXMBAHHA eHepreTUYHMX pecypcis (No6YToBI npuiagu, TpaHcnopTi 3acobw,
OCBITNIOBa/IbHI NpUiagmM Ta iH.), OCKi/IbKM BOHW MatOTb 3HAYHO MEHLLMIA TEepPMiH
ekcnjyarayii 'y MOPIBHAHHI, Hanpuknag, I3 TexXHOo/orisMM BUPOOGHULTBA

e/IeKTPOeHepril Ta Tensa, Ta ix KiNbKiCTb € He3PIBHAHHO Oi/bLLOLO.

600 H lHwe

o6 W OnepauiiHi BUTpaTH Npu

BupoBHUUTEI | 36epiraHHi
e/eTaTtenna
B OnepauidHi BUTpaTH NpyU
400 TPaHcnopTyBaHHi

B OnepauiidHi BuTpaTti B
KiHUeBOMY cnoMMUBaHHI

. I I I I
IHBecTULiil ¥y BMpoBHMUTBO
i s6epiraHHa e/e Ta Tenna
200
W lHBecTHUii B
TPaHCNOPTYBaHHA
eHepropecypcis
100
W |HBecTHUii B TeXHOMOTIT
KiHLL@BOro CNOMMBaHHA
0

2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050  DaPTICTe nanusa

MAH EBpo

Basoewii cueHapiin  Cuexapii 100% BOE Cuexapiih 100% BOE Cuenapiii 100% BAE
Nel Ne2 Ne3

Puc. 5.18. LLLopiyuHi BUTPaATW Ha (DYHKLIOHYBaHHSA EHEPre TUYHOI CUCTEMU, M/TH EBPO

MpoTe, 32 BUHATKOM MYHILUUNaIbHUX TPAHCMOPTHUX 3acobiB, Npunagis Ans
MICbKMX YCTaHOB Ta BUTPAT Ha (PiIHAHCYBAHHA 3axOfiB 3 €HEeproeeKTMBHOCTI,

IHBECTULLIT B TEXHO/ONIT KIHLEBOI0 CMOXMBAHHA NeXXaTb Ha MeLLIKaHLSAX MicTa.
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OcCKifbk/n HaBiTb 3a YMOB ba30BOro cueHapito, HasBHI TeHepytodi
MOTY)XXHOCTI B [0BrOCTPOKOBI/A NepcnekTuBi BCe OAHO HEOOXiAHO 3aMiHSTU Ha
HOBI, KaniTanbHUX IHBECTMLIN YHNUKHYTU He BAACTLCA, Xo4a 3a ba3oBoro cueHapito
3 HOBOI reHepauii OyAyrOTbCA /fMWe KOTe/NbHI B CEeKTOpi  TpaHcdopmauii
eHepropecypci. 3a paxyHOK LUbOro, KanitaJbHi BUTPaTU Ha reHepytodi
MOTY>KHOCTI B Ba3oBOMy cCLeHapil 3Ha4HO MeHLi, HDK Yy cueHapisx BAE, ane
BUTpPaTV Ha nanmeo y 2050 poui BABIYI MepeBULLYIOTb aHanorivHi. Ha puc. 5.19
BIAO6GPaXKEHO PI3HMLIKO MIXK BapTiCTO BUTPAT y basoBomy cueHapil Ta CueHapisx
100% BAE Nel, No2 i Ne3. Y BIif’€MHii YaCTUHi OCi BWTpaT KOWTW, SKi

3a0LLa[PKY0TbCA Ha MPoTMBary 6a3oBoMy CLEHapIto.
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2 COMHBIHHI
2]
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B Td Tenna
0w I e [HBEeCTHLLT B
TRaHCMOPTYBaHH
A EHEPTOPECYPCiB
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-100 s
o oW oo o o HEm BapTicTe nanmea
SRRHS Y2 RRRARILRINENEYSR
RRRRRRERRRRIRRIERRIRESR
Cuenapiii 100% BJE Ne1 CueHapii 100% BJE No2 Cuenapii 100% BJE No3

Puc. 5.19. Pi3H1ua Mi>K WOPIYHUMY BUTPaTaMN Ha yHKLIOHYBaHHS
eHepreTU4YHOI cucTemm midk BAE cueHapiamu Ta 6a3osum, MiH €BpO
3aranbHi  KyMyfNATUBHI  BATPaTW Ha PO3BUTOK BYr/eLEBO-HENTPa/IbHOT

eHeprocuctemMm 3a Becb Yac 3 2020 go 2050 poky y CueHapisx 100% BAE Neol i
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Ne3 Ha 23%, a y CueHapii 100% BJE Ne2 Ha 28% 6inbLli 3a BUTpaT ba3oBoro

cueHapito. Lli BuTpaty ctaHoBnATb 2,152 mnpg €spo, 2,665 mnpg €spo, 2,790

Mpa €Bpo Ta 2,656 mnpa €spo ans baszosoro cueHapito i CueHapiis 100% BAE

Nel, Ne2 Ta Ne3 BignoBigHo.

5.20.

3 KaniTa/lbHMMKM IHBECTULIAMM CUTYaLis [eLlo iHWa i BifobpaxkeHa Ha puc.

B Uil Kateropii BUTpaT pi3HWUSA 3a BeCb 4yac CTaHOBUTb 45-47%, [ge

HanHWK4e 3HaveHHs ana CueHapito 100% BAE Ne3.

MAH €Bpo
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Puc. 5.20. KaniTanbHi iHBECTULIT 3a nepiofamu B 5 pokKiB, M/H €BPO
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BNCHOBKW

3 BUKOPUCTAHHAM EKOHOMiKO-maTteMatnyHoi mogeni TIMES->Kutomup, wo
6a3yeTbCsl Ha HauioHanbHili mogeni TIMES-YkpaiHa®, 3gificHeHO oLjiHKY
MOXX/IMBOCTI LUMPOKOro BUKOPUCTaHHSA BiLHOBMOBaHUX mkepen eHeprii (BAE) B
3a[J0BOJIEHHI MONWUTY Ha eHepreTUyHi Nocnyru Ta pecypcu B MICTI XXutomup Ao
2050 poky fKa 6a3yeTbCA Ha ICHyro4omy noTeHuiani BAE B M. XXutomup
(noTpebye [0AATKOBMX  [OCNIMKEHb Ta pPO3pPaxyHKiB) Ta EHepreTUUYHMX
TEXHOJIOTII, AKi HasBHI abo Taki, WO MOXYTb OYTV NpeAcTasBieHi Yy Hanbavkui
POKW Ha BITYNSHAHOMY PUHKY.

B pamkax [pocnifjpkeHHs 3MOAeNnbOBaHO YOTUPWU  CLeHapil  pO3BUTKY
eHepreTMYHoOI cuctemMn M. XXUTOMUP, LLO OXOMJIKOE YCi EKOHOMIYHI CEKTOopU Ta
nobyToBui cektop. lMepwmnii — Ba3oBWIA CLUEHaPINn, SKWMIA MNOKasye MOXMBY
ANHaMIKy — PO3BUTKY  €HEepreTMyHoi  cuctemMnm  micta 6e3  MpoBefeHHs
LiifleHanpaB/ieHOT MONITUKN 3 eHeproe()eKTUBHOCTI, po3suTKy BJAE Towo. Tpwu
IHLUMX CLUeHapiT — HauifleHi Ha JoCniLKeHHS MOXX/IMBOCTe nepexoay M. XXutomup
A0 2050 poky Ha 100% BigHOBNOBAHOI EHEPreTUKN Ta BUKOPUCTAHHA €KO/OMYHO-
YUMCTMX TEXHOJOTIN.

OCHOBHI  pe3ynibTaT  MOfE/NoBaHHA  YOTUPLOX  CLEHapiiB  PO3BUTKY

eHepreTuyHoT cuctemn m. XXutommp go 2050 p.:

3a yMOB COUia/lbHO-EKOHOMIYHOrO PO3BUTKY M. >XuUTOMUp, ane 3a
BIACYTHOCTI Ai€BOT MONITUKN CTUMY/IOBAHHS eHeproe(eKTMBHUX 3ax0of4iB Ta
IHTeHcudikauil BukopuctaHHs BAE (Baszosuin cueHapiil), notpeda B KiHLEBOMY
cnoXusaHHi eHepropecypcis (KCE) y 2050 p. 3pocTte Ha 63% nopiBHAHO 3 2017 p.
B TOWM uac, 3a TUX Xe couia/ibHO-eKOHOMIYHUX YMOB, peanisauis 6yab-aKoro 3
aMmbiTHUX cueHapiiB nepexogy Ha 100% BAE [03BO/MTb e(EKTUBHO |

€KOHOMIYHO-A0LiIbHO 06MEXKNTU 3pOCTaHHS BiAMNOBIAHNX eHEepPre TUYHMX NoTPeod

% p. 3. Mopgoneup Ta O. A. [iauyk, CTpaTeriuHe nnaHyBaHHsA Y NaIMBHO-EHEPTeTUYHOMY KOMMEKCi Ha 6a3i
mogeni "TIMES-YkpaiHa", Kui: IHCTUTYT eKOHOMiKM Ta nporHo3yBaHHs HAH Ykpainn, 2011, p. 150.
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mmwe ao 26%. Taki pesynbTaT MOAENHOBAHHA Lie pa3 NiAgTBEPIKYHTb, LWO
3a0WAa[KEHHA  eHepropecypciBs  (MiABWULLIEHHA  eHeproeg)eKTMBHOCTI  Ta
eHeprosbepexXeHHs) € HaibiNbLL AeLeBUM CNOCO60M 3a10BOJIEHHA eHePreTUYHMX
noTpeb HaceneHHA Ta eKOHOMIKM B LiNIOMY, a HeobXiAHI ANa LbOro iHBECTULIT €
GiNblW  JOUINBHAMK TOPIBHAHO 3 TUMW, SAKI HeobXiAHI Ana BUPOOHMLTBA
[A0LaTKOBMX 00CAriB EHEPropecypciB 4n1a TUX Xe NoTpeo.

- OCKI/IbKW OCHOBHI BiAMIHHOCTI Mi>XX TpbOMa CLeHapiamu focarHeHHs 100%
BAE nongsratoTe uwe B nigxogax o nepexogy Ha 100% BAE
e/IEeKTPOEHEPreTUYHOIO CEKTOPY, TOMY B UMX CLEHapisxX Hemae CyTTEBUX
BIAMIHHOCTEN Yy CeKTopax KiHLUEBOro CrnoXusaHHA eHepropecypcis (KK,
TpaHcnopT, cepa Mocayr i NPOMWUC/OBICTb), OAHAK € CYTTEBI BIAMIHHOCTI Y
BUPOOHULTBI €NeKTPUYHOT eHeprii.

- 3a cueHapiamu nepexogy Ha 100% BJE, BUpOGHULTBO eNeKTPOeHeprii Ao
2050 p. 34iMCHIOBATUMETLCS YCiMa HasiBHUMUK Ha CbOrofHi B YKpaiHi «3eNeHnMU»
TEXHO/NOTISIMK, SAKi CTPIMKO BAOCKOHA/IKOKOTLCS | 3[€eLleBnoTbeA. Halbinbu
MepcrneKTUBHUM Cepef, HUX € GI0eHepreTUYHi TEXHOJONIT, COHAYHOI Ta BITPOBOI
eHepreTnkun. 3anexHo Bif cueHapito BAE, yactka BEC y cTpyKTypi BUpoGHMLTBA
e/IeKTPOEHepri’ Moxe Konmeatuch Big 2,1% (CueHapiv 100% BAE Ne3) no 19%
(CueHapit 100% BAE Ne2). BcTaHOBNEHI NOTY)KHOCTI AaxoBux (repeBakaroui) i
npomucnosux CEC cymapHo cknagatoTb Big 186 MBT (CueHapiin BAE Ne3) o
418 MBT (CueHapii 100% BAE Neol, Ne2). Mpu ubomy, obcsArn BUpobHMUTBA
eIEKTPOEHEPTIT 3 COHAYHUX eneKkTpocTaHuin ana CueHapito 100% BAE Nel — 471
MAH KBT-rof, No2 — 489 mniH KBT-rog, Ne3 — 216 MnH KBT-roa.

- Y BUPOOHMUTBI €NIeKTPOEeHepril  K/KYOBY PoO/ib  MOXE Bigirpasatu
KoreHepauis 3 6iomacu, 30kpema, B CueHapifx 100% BJE Nel-Ne3 ii yacTka B
CTPYKTYpI 3arajibHOro BUPOOGHULTBA eNIEKTPOeHEPrii cknagae Big 48% (CueHapii
100% BJAE Nel) po 65%. (CueHapi 100% BJE Ne3). 3arasibHi > 06cAru
BUPOOHWLITBA e/leKTPOoeHeprii B M. XXutomup 3a CueHapiis 100% BAE Nol, No2 Ta
Ne3 BignosigHo: 1075 mnH KBT-ro4, 1845 mnH kBT-Tof4, 795 MnH KBT-TOA,
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Mepexig Ha 100% BJAE notpebyBatvMe OyAiBHMLUTBA aKyMY/HOKUMX
NoTy>HoCTel (00 5% Bif 3araibHOT BCTAaHOB/EHOI NMOTYXXHOCTI eNeKTpoCcTaHLin),
SKi MatoTb gonomarati B 3abe3neyvyeHHi NpPOrHo30BaHOCTI Ta HafiHOCTI poboTy
CEC T1a BEC. 3ayBaumo, WO B Uil pob0Ti He A0CNiLKyBanincs MOX/IMBOCTI
3aCTOCOBYBAHHS «3€/1leHOI» ra30BOl reHepauil, «pPO3yMHUX» Mepex Ta CUCTEM
yrnpaBniHHA MOMUTOM, AKI KOAW CTaHYTb €KOHOMIYHO-AOLINbHUMW B YKpaiHi,
3Ha4YHO cnNpocTATL nepexig Mict Ha 100% BAE.

Y CeKTopi UeHTpani30BaHOro MocTavyaHHs TenjoBOi EeHeprii B YCIX
CLeHapisfx, OKpiM ba3oBoro, CrnocTepiraeTbCa nepexig Ha 6Giomacy, a Takox
BiOYBa€ETbCA CYTTEBE 3POCTAHHA 0OCAriB Tena 3a paxyHoK MocTyrnoBoi BiMOBU
NPOMWUCNIOBOCTI  Bifl BWKOMHOrO NaimBa | 30I/IbLUEHHS HEK  CMOXMBaHHSA
LleHTpani3oBaHOi  TennoBOi  eHeprii, WO Ha 67-93% reHepyBaTUMETLCA
6ionanusHumy TEL, pewta — palnoOHHUMKU Ta NTOK/TbHUMW KOTeNIbHAMW. 3rifHO
pesynbTaTiB mogentoBaHHst B 2050 poui LifKoM MMOBIpHUM € focarHeHHs 100%
B/IE y nocTtayaHHi TensioBOI eHeprii.

BignosigHO [0 MOAENbHUX  PO3paxyHKiB  LOPIYHI  BATpPATU  Ha
(OYHKL,IOHYBaHHA eHepreTnyHoi cuctemmn M. >Xutommp 3a BJE-cueHapisgvu
OyayTb GifbUMMKM NOPIBHAHO i3 ba3oBum cueHapiem. Hanpuknag, B 2050 poui
BOHM MNepeBuLLYyBaTUMYTb Ha 23-28% BuUTpaTy Ba3oBOro cueHapito, 3a paxyHOK
HeOoOXiAHOCTI 3MIMCHEHHS 3HAYHWX KaniTabHUX iHBeCcTUUiA. OfHak, Malixe
MOMIOBMHY TakMX KaniTa/lbHUX IHBECTULIN abo BUTPaAT HeOOXIAHO HanpaBWUTK Ha
NpuAGaHHA HOBMX €KOMOMYHO-YMCTUX TEXHOMOTNIT KIHLUEBOro  CMOXXMBaHHA
(mobyToBI npwnagn, TpaHCMOPTI 3acobu, yTenneHHs OYyAUHKIB, OCBITNHOBa/IbHI
npunagu Ta iH.), AKi NepeBaXkHO f1eXkaTb Ha MeLUKaHLUAX MICTa | /inlle 4acTKOBO
MOXYTb (piHaHCYBaTMCA 3 MICbKOro abo [ep>kaBHOro 6ro4keTiB. [poTe, eKOHOMIA
Ha BUTpaTax Ha 3aKynis/to najvea AesKOK MIPOH MOKPWE BUTPATK, MOB’A3aHI 3
IHBECTYBaHHAM Y HOBI TEXHO/OTIT, OCKI/IbKM B NMOPIBHAHHI 3 Ba3oBUM CLieHapiem,
cTaHOM Ha 2050 pik BuTpatM Ha naameo y CueHapiax BAE 6yaytb BABidi

MeHLWMMK. TakuM YMHOM, SKLLO BIAKWHYTM IHBECTULIT B TEXHOJONIT KIHLEBOro
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CNoXuBaHHA Ansa cueHapiis 100% BJAE Nol ta Ne3, TO pelwuta iHBECTULIN, SKi €
4aCTMHOK 3ara/ibHUX BMTPAT Ha PYHKLIOHYBaHHS eHeprocuctemmn micta, 3 2040
no 2050 pokn 6yayTb Aello MeHLWMMK 3a BUTPaTK Y ba3oBoMy cLeHapii, B nepLly
yepry, 3aBAsKn eHeproed)eKTUBHOCTI Ta eHePro36epedKeHHs.

3arasibHi KymynatuBHi BuTpatK (iHBECTMUINHI NOTpebun) Ans nepexopy
eHeprocucteMm micta XXutomup Ha 100% BAE 3 2017 go 2050 poKy CTaHOBAATb
npnéan3Ho 2,2 mnpg €Bpo 3a basosum cueHapiem, 2,7 mapg €Bpo 3a CueHapismu
100% BAOE Nel ta Ne3 i 2,8 mnpg €Bpo 3a CueHapiem 100% BAE Ne2 3
BpaxyBaHHAM [HBECTULIA Yy TEXHONMOrIT KIiHUEBOro CroXuBaHHSA, 6e3 HUX —
BignosigHo 1,35 mnpg €spo, 1,36 mnpa €spo, 1,36 mapg €spo i 1,5 mnpa €spo.

IHBeCTyBaHHA B OYyAiBHULTBO Ta 06C/YroByBaHHA reHepyoUnx yCTaHOBOK
aBTOMaTM4YHO CTBOPWUTb HOBI PO6GOYI MicuA Yy MICTI, MpKU YoMy 3a [AeAKUMMU
MiDKHapOAHMMU OLIHKaMW BCTaHOB/IEHHSA KOXKHOro MerasaTy faxoux CEC moxe
3a6e3neunTn poboTor A0 24 npauiBHWUKIB, TO6TO 3a Becb 4Yac A0 2050 poky,
OyAIBHMLUTBO HeobXigHWX ana peanisauii cueHapiis BAE Big 150 go 380 MBT
paxosux CEC Moxke 3abe3neuntn poboToro Bif 3,6 TUC. A0 9,2 TWC. NpauiBHUKIB.
Mpomucnosi CEC Ta BEC — MOXYTb HafaTu Le 6513bko 400 po6oumnx MicLi™.

bioeHepreTMka TaKOX BOJSIOAIE 3HAYHMM MOTEHUia/IOM [0 CTBOPEHHS
poboYMX MicCUb Y nocTayaHHi CUPOBWHMW, MPOEKTYBaHHI | OyAiBHULTBI CTaHUin Ta
X 06cnyroeyBaHHi, 3arasioM 6/M3bko 3,5 MOBHUX poboymx Mmicup Ha 1 MBT
BCTAHOB/IEHOT TEMM0BOT NOTYXKHOCTI, TO6TO LU Maiibke 800 poboumnx MicLp Moxe
OyTW CTBOPEHO B M. XXUTOMUP 3aBAAKW BMNPOBA[PKEHHIO CLEHapIiiB nepexofy Ha
100% BAE. Mpwu ubomy, 3BU4aliHO, 6yayTb BUBINILHATMCS po60Yi Ha TUX 06’ €KTax
e/IeKTPO- Ta TensioreHepauit, Aki 6yayTb 3akpusatucs go 2050 poky.

3aranibHe nocTavyaHHA nepsBuHHOT eHeprii (3MME) 3a cueHapiamm BOE
aocsirae 6inbwnx 06¢Aarie, HiXK y ba3oBoMy uepe3 BUTICHEHHSI NMPUPOAHOIO rasy Ta

0 powering jobs growth with green energy, B3aTo 3: https://www.nrdc.org/sites/default/files/jobs-growth-
green-energy.pdf

MUK jobs in the bioenergy sectors by 2020, B3ATO 3
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/48341/5131-uk-
jobs-in-the-bioenergy-sectors-by-2020.pdf
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HalTONpPOAYKTIB 6ionaMBOM. 3pOCTae BUKOPUCTaHHS COHAYHOT Ta BITPOBOI eHeprii.
€0MHMMN  pecypcamn, SAKIi «IMNOPTYHOTLCA», OKPIM  e/IeKTPOEHEPril, € He3HauHi
06CArY HaPTONPOAYKTIB [ANA HEeHepreTMYHOro BUKOPWUCTaHHA Ta [edki Buau
bionasvea, WO He BMPOGMAIOTLCA HA TEpUTOPIi MicTa. EKCMOPT eneKTpoeHeprii y
CueHapii 100% BOE No2 maitke nepekpmsae 1i iMNOPT, TaKMM YMHOM [OCAraeThbCs
K/IH040Ba YMOBA CLiEHapito — HETO-IMMNOPT eHePropecypciB 6IM3bKUIA [0 HYNS.
Pe3ynbTaTOM «eHepreTuyHoro nepexofay» Ha BJOE cTaHe KapAnHasbHe
CKOpPOYEHHS BMKMAIB MApHMKOBKX rasiB, fki B 2050 p. MOXYTb CTAHOBUTU He
Ginbwe 6% Big piBHA 2017 poky a6o 0,14-,20 T Ha Aywy HaceneHHs. Y pasi
MPUAHATTA TAKOro MoKasHMKa CKOPO4YeHHs BUKMAIB I 3a WiNbOBUIA B MEBHIN
[AOBrOCTPOKOBIN CTpaTerii po3BuUTKY M. XXUTOMMP, Lie apryMeHTOBaHO [03BO/NTb
MICTY 3asBUTW NPO LWe 6ifbll aMBITHY | WWpLWY Uilb — AOCATHEHHS BYr/eueBol
HelTpanbHOCTI MicTa 4o 2050 poky.
B koHTekcTi LUinen ctanoro po3sutky (LLCP) OOH, 3aiiACHeHHs
«EHEPreTMYHOro nepexofy» Micta >Xutomup Ha BAE (CknagoBuMy AKOro €
3aBfaHHA LICP No7) cnpuaTtmMe AOCATHEHHIO 1 iHwmnX LICP:
v' LUICP Nel (MogonaHHs 6igHOCTi) — iHBecTMUii y BJE 3a6e3neuytoThb
CTBOPEHHS HOBMX PO60YMX MiCLb |, BIZANOBIAHO, 30i/IbLUEHHIO JOXOZIB rPOMajsH.

v LICP Ne3 (3a0poB’s i 6naronony4us) — BiACYTHICTb LUKIANMBUX BUKULIB
BiZ CMa/IlOBaHHA BUKOMHOIO Masimsa NOKpaLlye CTaH NoBITPS, 3HNKAKOTb PUSUKN
XBOPOO [AMXasibHOI Ta KPOBOHOCHOI CUCTEMM, 3MEHLLYETHCSA BPa3/MBICTb [0
PECMipaToOpHUX BIPYCHMX IHMEKUiA. EKOHOMIA KOLWITIB Ha NaavBi [LO3BO/UTb
rMepeHanpaBmTX TX Ha MOKPALLEHHSA HaAaHHA MEeAUYHIMX MOCHYT.
v LICP Ne8 (IMigHa npaLs Ta EKOHOMiYHe 3p0oCTaHHsA) — iHBecTuuil y BJE Ta
HOBY IH(DPaCTPYyKTypy CTBOPIHOKOTb HOBI  po6odi  Micusl, CTMMY/IOHOTb
€KOHOMIYHY aKTVMBHICTb Y MICTi. 3 HOBMX PO60UYMX MiCLb HAAXOAATb MOAATKM Y
MicueBuin GromkeT. MpauiBHUKK, SKi 6inbLue 3apo6nstoThb, MatoTb 3MOrY BifbLue
BUTPaYaTK, WO TeX NiABULLYE 3ara/ibHy eKOHOMIYHY aKTUBHICTb Y MICTI.

v LUCP Ne9 (MpommucnoBicTb, iHHOBaUiT Ta IiH(pacTpyKTypa) -

30INCHEHHS eHeproeheKTMBHUX 3ax0fiB Ha MignpuveMCTBax [03BOMNUTb
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3MEHWMNTK  cobiBapTiCTb  MpoAyKuil. ByAiBHALTBO HOBUX  BENUKUX
noTy)XXHocTe BAE i mepexi 3apsagHNX CTaHLI 3yMOB/IHOE MOTPedy TakK uu
IHaKLLe BAOCKOHaNOBATK ICHYHOYI abo 6yayBaTV HOBI AINITHKM €NEKTPUUHUX
Ta TENJ0BMUX MepPeX, BHACMIAOK 4Oro 3pocTe eqeKTUBHICTb BUKOPUCTAHHSA
eHeprii. 3'aBnAaTbCca CTUMYNN AN5 IHBECTOPIB OyAyBaTK B MICTI NigNpuUeMCTBa
3 BMPOOGHULTBA KOMMNEKTYHOUMUX AN COHAYHUX, BITPOBUX, BIOEHEPreTUYHMX
e/IEKTPOCTaHLIM Ta KOTe/eHb, 3apaaHNX CTaHLUiA A5 e/IeKTPOMO6INiB TOoLLO.
JLOCATHEHHIO LET Uil TaKOX CNpUAaTME BUKOHAHHS LICP Ne8.

v LUCP Nel0 (3MeHLLEeHHS HepiBHOCTI) — aHanoriyHo Ao LICP Nel i Ne8,
BCTaHOB/IEHHA PO3MOAINEHOT reHepauil [03BONSE MeLUKaHUAM, fAKi Hero
BOJIOAIHOTb, 36INbLIMTK BMAacHI AOXOAM 3@ paxyHOK MPuOYTKY Bif Npogaxy
eMIeKTPOeHeprii Ta eKOHOMIT Ha T1i MOKynui 3 Mepexi, WO 3MeHLUUTb
HepIBHICTb Y foX0Max.

v' LUCP Nell (Ctanuii po3BUTOK MICT Ta CMifIbHOT) — BK/KOYaE Bce
3a3HayeHe 3 onuncaHux LICP.

v LUCP Nel2 (BignoBigasbHe  CMOXWBaHHS)) —  MPOBEAEHHS
eHeproe)eKTUBHNX 3aX0/iB 3MeHLUYE 3arasibHy NoTpedy B eHepropecypcax.

v" LICP Nel3 (Mom’AKWweHHs HacniakiB 3MiHM KnimaTy) - NpsiMUiA BNvB
Ha MOM'AKLLEHHA HacnigKiB 3MIHM KniMaTy 4epe3 CYTTEBE CKOPOYEHHS

BUKMAIB NapHUKOBUX rasis.
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NOOATKU

Tabmugs A. 1 KiHueBe cno>XvBaHHs eHepropecypcis 3a BUAOM Nanuea, TUC. T H.e.

basoBwuii cLueHapil

TennoeHepris 68,9 57,0 55,2 51,0 51,2 52,5 54,5 56,4
Bionanneo 57 8,4 10,8 10,3 12,1 13,1 14,6 15,9
Byrinng 1,8 2,1 2,7 3,3 4,1 4,7 53 57
EnekTpoeHeprist 50,5 39,2 479 55,6 68,8 85,7 107,0 138,1
MpupoaHUiA ra3 96,5 134,4 139,2 153,56 163,8 164,1 155,2 132,1
HadTonpoaykru 46,3 42,7 40,3 38,1 33,8 36,3 30,4 29,4
CoHs1YHa eHeprist 15 6,0 8,8 11,6 13,5 22,8 30,3
Bcboro 269,7 285,3 302,0 320,5 3454 369,8 389,8 408,0
CueHapin 100% BAE Nel
TennoeHepris 68,9 61,1 58,6 68,2 78,3 86,4 89,6 93,9
Bionanneo 57 13,6 16,1 14,5 22,1 30,3 40,1 50,2
Byrinng 1,8 2,2 2,6 3,8 2,6 1,9 1,1 0,0
EnekTpoeHeprist 50,5 50,3 65,8 78,3 96,6 120,6 1454 1724
MpupoaHNiA ra3 96,5 97,0 94,3 83,2 71,6 51,2 26,2 0,0
HadTonpoayktn 46,3 447 35,9 25,7 14,4 4.8 2,2 1,0
CoHs1YHa eHeprist 4,2 49 6,6 9,4 13,0 17,6 16,5
Bcboro 269,7 273,1 278,2 280,4 2949 308,2 322,1 334,1
CueHapin 100% BAE Ne2
TennoeHepris 68,9 61,1 54,6 61,9 82,5 96,2 109,9 125,8
Bionanneo 57 14,8 17,6 14,5 21,8 30,1 39,9 54,6
Byrinng 1,8 2,5 2,6 3,8 2,6 1,9 1,1 0,0
EnekTpoeHepris 50,5 49,6 69,9 85,9 95,7 115,9 133,1 146,2
MpnpoaHuiA ra3 96,5 96,8 94,3 84,2 70,9 51,2 26,2 0,0
HadTonpoayktn 46,3 447 35,9 25,7 14,4 4.8 2,2 1,0
COHsYHa eHepris 3,6 4,3 5,6 6,8 7,8 8,8 6,1
Bcboro 269,7 273,1 279,2 281,7 294,6 307,8 321,2 333,7
CueHapiin 100% BAE N3
TennoeHepris 68,9 61,1 54,6 58,4 74,5 82,7 92,9 100,1
Bionanneo 57 14,9 17,6 14,5 219 30,1 39,9 50,2
Byrinns 1,8 2,4 2,6 3,8 2,6 1,9 1,1 0,0
EnekTpoeHepris 50,5 49,7 70,0 87,9 98,1 121,9 142,4 167,2
MpupoaHuii ra3 96,5 96,7 94,2 84,2 71,8 51,4 26,4 0,0
HadTonpoayktn 46,3 447 35,9 25,7 14,4 4.8 2,2 1,0
COHsYHa eHepris 3,6 4,3 8,4 11,9 15,6 17,1 16,5
Bcboro 269,7 273,1 279,2 2829 295,2 308,4 321,9 335,1

Tabmug [. 2 KiHueBe Cno>KvBaHHA eHEPropecypcis 3a CeKTopamu, TUC. T H.e.

BaszoBuin cLeHapii

Cdpepa nocnyr 39,4 41,6 42,5 44,3 47,4 49,3 51,9 53,1
MpomucnoBicTb 53,3 61,9 79,1 97,2 118,2 137,2 153,6 167,3
HeeHepretnyHe 0,6 0,7 0,7 0,8 0,8 0,8 0,9 0,9

HaceneHHs 127,1 128,9 127,8 126,8 130,2 133,8 136,1 139,1
TpaHcnopt 49,3 52,3 51,9 51,5 48,8 48,6 47,2 47,6
Bcboro 269,7 285,3 302,0 320,5 345,4 369,8 389,8 408,0

CueHapiii 100% BAE Nel

Cdpepa nocnyr 39,4 40,2 42,3 42,8 44,0 454 45,7 43,8
MpomncnoBicTb 53,3 61,9 79,1 97,2 118,2 137,2 153,6 167,3
HeeHepretnyHe 0,6 0,7 0,7 0,8 0,8 0,8 0,9 0,9

HaceneHHs 127,1 119,3 108,8 98,9 98,9 100,1 101,4 103,3
TpaHcnopt 49,3 51,1 47,3 40,8 32,9 24,6 20,4 18,8
Bcboro 269,7 273,1 278,2 280,4 2949 308,2 322,1 334,1
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CueHapiii 100% BAE Ne2
Cdhepa nocnyr 39,4 40,9 43,0 43,0 43,7 45,3 454 43,4
MpomncnoBicTb 53,3 61,9 79,1 97,2 118,2 137,2 153,6 167,3
HeeHepretnyHe 0,6 0,7 0,7 0,8 0,8 0,8 0,9 0,9
HaceneHHs 127,1 118,5 109,1 99,9 98,9 99,9 100,8 103,3
TpaHcnopT 49,3 51,1 47,3 40,8 32,9 24,6 20,4 18,8
Bcboro 269,7 273,1 279,2 281,7 294,6 307,8 321,2 333,7

CueHapiii 100% BAE Ne3
Cdbepa nocnyr 39,4 40,9 43,0 43,2 44,2 45,5 45,8 43,9
MpoMncnoBicTb 53,3 61,9 79,1 97,2 118,2 137,2 153,6 167,3
HeeHepretnyHe 0,6 0,7 0,7 0,8 0,8 0,8 0,9 0,9
HaceneHHs 127,1 118,5 109,1 101,0 99,0 100,2 101,2 103,0
TpaHcnopT 49,3 51,1 47,3 40,8 32,9 24,6 20,4 20,0
Bcboro 269,7 273,1 279,2 2829 295,2 308,4 321,9 335,1

Tabnmua . 3 KiHueBe Cno>KyBaHHA eHeprii HaceneHHAM

3a BugamMun nonnTy, TUC. T H.E.

\\\\

CywliHHa ogdary

EnekTpoeHepris

MpaHHA ogary EnekTtpoeHepris 1,1 1,1 1,1 1,1
MpuroTyBaHHsA DXi MpypoaHWia ras 23,9 24,2 24,5 24,7
KoHAuMUioHYBaHHA EnekTtpoeHepris 0,2 0,1 0,2 0,2
MwuTTa nocyay EnekTtpoeHepris 0,1 0,1 0,1 0,1
EnekTtpoeHepris 5,2 13,5
TennoeHepris 37,1 31,3 33,7 36,4
OnarseHHs MpypoaHWiA ras 30,6 34,8 30,4 17,4
CoHsiYHa eHepris 8,1
Basosulii Bcboro 67,6 66 69,4 75,3
OcCBiTNEHHS EnekTtpoeHepris 0,5 0,6 0,6 0,6
IHWe EnekTtpoeHepris 1,8 1,9 2,2 2,7
X0NoANIbHNKN EnekTtpoeHepris 15 1,7 1,9 2,1
EnekTtpoeHepris 0,3 14,8
CHI 0,3 0,6
Harpis Boau MpypoaHWiA ras 30,8 30,6 32,8 12,4
CoHsiYHa eHepris 0,0 6,1
Bcrboro 30,8 30,9 33,8 33,2
Bcboro 127,7 126,7 133,8 139,1
CywiHHsa ogdary EnekTtpoeHepris 0,1 0,1 0,1 0,1
MpaHHA ogary EnekTtpoeHepris 1,1 1,1 1,1 1,1
EnekTtpoeHepris 10,9 16,5 22,3
MpuroTyBaHHA DXi MpypoaHWiA ras 23,7 12,1 6,1
Bcrboro 23,7 23,0 22,6 22,3
KoHAuMUioHYBaHHA EnekTtpoeHepris 0,2
MwuTTa nocyay EnekTtpoeHepris 0,1 0,1 0,1 0,1
EnekTtpoeHepris 0,5 0,2 1,9 3,3
TennoeHepris 51,7 33,3 33,7 36,4
100% B/E OnarseHHs gpmpo,qHVM ras 13,3 6,5 3,4
Nol OHSAYHa eHeprisa 1,2
Bcboro 65,4 41,0 40,1 39,7
OcCBiTNEHHs EnekTtpoeHepris 2,6 0,6 0,6 0,6
IHWe EnekTtpoeHepris 1,6 1,9 2,2 2,7
XO0NoANIbHNKN EnekTtpoeHepris 15 1,7 1,9 2,1
EnekTtpoeHepris 6,2 1,9 4,5 22,9
TennoeHepris 10,4 14,5 4,1
Harpis Boau MpypoaHWia ras 24,6 17,1 8,6
CoHsYHa eHepris 1,0 3,6 7,5
Bcboro 30,8 30,5 31,3 34,5
Bcboro 127,1 101,1 100,1 103,3
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CuieHapiit \\\\

CywliHHsa ogdary EnekTtpoeHepris 0,1
MpaHHA ogary EnekTtpoeHepris 1,1 1,1 1,1 1,1
EnekTtpoeHepris 10,9 16,5 22,3
MpuroTyBaHHA DXi MpypoaHWiA ras 23,7 12,1 6,1
Bcboro 23,7 23,0 22,6 22,3
KoHAuUioHYBaHHSA EnekTtpoeHepris 0,2
MwuTTa nocyay EnekTtpoeHepris 0,1 0,1 0,1 0,1
biomaca 4,3
EnekTtpoeHepris 0,5 0,2 1,9
OnaneHHs TennoeHepvriﬂ 51,7 33,3 33,7 36,4
100% BAE MpupoaHuii ra3 13,3 6,5 3,4
No2 CoHsYHa eHepris 1,2
Bcboro 65,4 40,0 40,3 40,8
OcCBiTNEHHS EnekTtpoeHepris 2,6 0,6 0,6 0,6
IHWe EnekTtpoeHepris 1,6 1,9 2,2 2,7
X0NoANIbHNKN EnekTtpoeHepris 15 1,7 19 2,1
EnekTtpoeHepris 6,2 9,5 0,8
TennoeHepris 4,8 22,4 30,3
Harpis Boau MpypoaHWiA ras 24,6 17,1 8,6
CoHsiYHa eHepris 2,4
Bcboro 30,8 31,4 31,0 33,5
Bcboro 1271 99,2 100,5 103,3
CywwiHHs ogsary EnektpoeHepris 0,1 0,1 0,1 0,1
MpaHHa ogdary EnektpoeHepris 1,1 1,1 11 1,1
EnektpoeHepris 10,9 16,5 22,3
MpuroTyBaHHs iXi MpupoaHwuia ras 23,7 12,1 6,1
Bcboro 23,7 23,0 22,6 22,3
KOHAMUiOHYBaHHSA EnektpoeHepris 0,2
MwuTTAa nocyay EnektpoeHepris 0,1 0,1 0,1 0,1
EnektpoeHepris 0,5 1,2 2,4 3,3
TennoeHepris 51,7 33,3 33,7 36,4
OnaneHHs MpupoaHwuia ras 13,3 6,5 3,4
100(:@5"D'E CoHsiYHa eHepris 0,5
B Bcboro 65,4 41,0 40,1 39,7
OCBITNEHHS EnektpoeHepris 2,6 0,6 0,6 0,6
IHWe EnektpoeHepris 1,6 1,9 2,2 2,7
XONoANbHNKN EnektpoeHepris 15 1,7 19 2,1
EnektpoeHepris 6,2 10,0 4,8 16,5
TennoeHepris 3,6 13,8 10,2
Harpis Boau MpupoaHwuia ras 24,6 17,1 8,8
CoHsiYHa eHepris 0,8 4,1 7,5
Bcboro 30,8 31,5 31,5 34,2
Bcboro 1271 101,0 100,7 103,0
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Tabmus [. 4 PesynbTaTy MOLENOBAHHA Y TPaHCNOPTHOMY CEKTOPI

! ! | etz 2030 [ 2040 | 2050 |

S |oglas_ g |eg8u | 180 ¢ o8 o
co 85588485888 85888455888
ET|CF|BEZEERFEREE: T EENEEE
g rsers8"|T 823 8" g8sg T L EE=
3 ¥PFEZ F |¥PEI | ST § |xFg=
ABTO6YCH | [n3eNb 81|09 | 3614 13,4| 2,0 | 7225 | 17,7 | 2,9 | 10952 13,3/ 2,1 | 895,0
EnekTpoereprisi) 00 | 00 | 00 |00/ 00 00 | 00|00 | 00 |1,2]07 2983
BeHauH 15 02 | 716 06 01 287 |00 00| 00 (00|00 00
CHI 02 00| 104 (01 00 66 | 00|00 00 00|00 00
Mpupogruii ras | 1,4 | 0,1 | 56,6 | 4,7 | 0,7 | 2495 | 00 | 0,0 | 00 0000 00
Besoro asTobycn| 11,2 | 1,3 | 500,0 |18,9| 2,8 |1007,3 | 17,7 | 2,9 | 1095,2 |14,4| 2,9 | 1193,4
Jerkosi | Biogv3ens 00 00| 00 (00 00 00 | 00|00 00 00|00 00
aBTo | [n3ens 22|49 387 |08 17| 135 00|00 00 00|00 00
EnekTpoereprisi) 00 | 00 | 00 | 1,155 707 | 17 | 85 | 107,2 | 2,3|11,3 1395
5| BeHauH 17,4 | 52,0 | 3259 17,7|43,1| 3791 | 19,2 | 41,0 | 429,0 19,3/ 40,7 | 4184
g CHI 11 25| 193 (04 09 68 |00 00| 00 (00|00 00
ol Mpupogruiiras | 02 | 04 | 33 |01, 01 12 | 00|00 00 00|00 00
° Bcboro nerkosi | 20,9 | 59,9 | 387,2 | 20,0/ 51,4 | 471,2 | 21,0 | 49,5 | 536,2 |21,6/52,0  557,9
g Mot g o 01|15 81 |02|28| 124 |02 | 18 129 02| 18 132
gTE)rchnclpT
- pg;cev" EnexTpoenepris| 1,0 | 0,1 | 1230 | 04 | 0,1 | 1345 | 05 | 0,1 | 177,9 | 05 0.1 | 218,1
Tpameali |[Enektpoexepria| 0,3 | 00 | 220 (01|00 | 241 | 01|00 | 32,3 |[0,2| 0,0 | 40,1
BanTa- | Ju3ens 105 46 | 1624 37 | 16 568 | 00 | 00| 00 (00|00 00
XIBKN | BEH3NH 33 16 | 549 |12 05 192 | 00|00 | 00 00|00 | 00
CHI 09 04| 150 (03 01 52 | 00|00 00 00|00 00
Mpupogruiiras | 1,0 | 0,4 | 14,1 10,7| 2,1 | 2551 | 158 2,8 | 380,1 (14,6 2,8 | 3996
Beoro 158 | 7,0 | 2464 (159 44 | 3364 |158| 2,8 | 380,1 14,6 2,8 3996
BaHTaXXIBKU
Bcboro 49,3 69,9 | 1287 |51,2| 61,5 1979,2 | 48,6 | 57,1 | 2234,5 47,8/ 59,7 | 2422,4
ABTO6YCH |Biogusens 00 00| 00 (00 00 18 | 00|00 01 00|00 00
Qvizens 81|09 | 3614 11,3 1,9 | 603,8 | 35 | 0,6 | 217,0 | 0,0 0,0 | 0,0
EnekTpoereprisi| 00 | 00 | 00 | 3,0 16 | 3395 | 7,0 | 33 | 8780 | 8,7 | 3,7 | 11934
BeHsuH 15 02 | 716 |05 01 251 |00 00| 00 (00|00 00
CHI 02 00| 104 |01 00, 36 /00|00 00 00|00 00
Mpupogrniiras | 1,4 | 0,1 | 56,6 | 0,5 0,1 | 198 | 00 | 0,0 | 00 |00 00 00
ETaHon 00 00| 00 |02 00 135 | 00|00 00 0000 00
Beboro asTobycn| 11,2 | 1,3 | 500,0 |15,6| 3,7 | 1007,2| 10,5 | 3,8 | 1095,1|8,7 | 3,7 | 1193,4
TNerkosi | Qusens 22|49 387 |08 17| 135 00|00 00 |00 00| 00
aBTo  |EnekTpoeHeprig| 0,0 | 0,0 0,0 |54 |36,2| 3357 | 87 |554| 536,2 | 9,2|56,5| 557,9
BeH3uH 17,4 | 52,0 | 3259 | 6,1 18,2 1141 00 | 00 | 00 |00| 00| 0,0
o CHI 11 | 25| 193 |04 09 68 |00 00| 00 (00|00 00
2 MpupogHuinras | 0,2 | 0,4 33 |01 01 1,2 0,0 | 0,0 00 /00|00, 00
w Bcboro nerkosi | 20,9 | 59,9 | 387,2 |12,7|57,2 | 471,2 | 8,7 | 554 | 536,2 | 9,2 | 56,5 557,9
z\gTMOTO' BeHanH 01|15 81 (02|28 124 |02 |20 129 |02 19| 132
S |Tparcnopt
=i Tponeit- | ia| 1,0 | 0,1 | 1230 04| 01 | 1345 | 05 | 0,1 | 1779 |05 0,1 | 2181
6yC JNIEKTPOEHEPTIA s s s s s s s s s s s s
TpamBaii |Enektpoeneprisa| 0,3 | 00 | 220 | 01|00 241 |01 |00 323 [0,2]| 0,0 401
BanTa- | [u3ens 105 46 | 1624 37 | 16 568 | 00 | 00| 00 |00| 00| 00
XiBKN  |EnekTpoeHeprisi| 0,0 | 0,0 00 j00}00| 00 |[OO]O0O] 00 00|00, 00
BeHsuH 33 16 | 549 | 1,2 05 192 | 00|00 | 00 0000 | 00
CHI 09 04| 150 (03 01 52 | 00/00| 00 00|00 00
Mpupogruiiras | 1,0 | 0,4 | 141 | 6,6 | 1,4 | 1542 | 46 | 08 | 111,2 | 0,0 0,2 | 0,0
MeTaton 00 00| 00 |35 15 1009 | 89 | 3,3 | 2688 13,1 4,2 | 399,6
Beworo 158 | 7,0 2464 153 53 | 3364 | 135| 41 | 380,1 13,1 4,4 3996
BaHTaXXIBKU
Bcboro 49,3 69,9 | 1287 |44,3/69,0 19858 | 33,4 | 65,5 | 2234,4 31,9 66,5 | 2422,4
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ABTO6YCY |Bioan3enb 0,0 | 0,0 0,0 |00 0,0 1,8 0,0 | 0,0 01 |(00]00]| 00
Qvizent 81 09 | 3614 11,3| 1,9 | 6038 | 3,5 | 0,6 | 217,0 | 0,0 0,0 | 0,0
EnexTtpoenepris| 0,0 | 0,0 | 00 |30 | 1,6 | 3395 | 7,0 | 3,3 | 878,0 | 8,7 3,7 | 11934
BeHanH 15|02 71,6 05 01| 251 | 0,0 | 00 | 00 |00 00 0,0
CHI 02 | 00| 104 |01 00 36 |00 00| 00 |00 00 00
MpvpogHmii ras | 1,4 | 0,1 | 56,6 | 0,5 01 19,8 | 00 | 00 | 00 |00 00 00
ETaHon 0000 00 |02 00 135 | 00 00| 00 |00 00 00
Bceoro 11,2 1,3 | 5000 15,6 3,7 |1007,2 10,5 3,8 10951 8,7 | 3,7 11934
aBTobYyCU

Nerosi | [u3ens 22 | 49 | 387 |08 17| 135 00 00| 00 00| 00| 00

aBTo  |EnekTpoeHepriss| 0,0 | 0,0 0,0 |54 |36,2| 3357 | 87 |554| 536,2 | 9,2|56,5| 557,9
- BeH3nH 17,4 | 52,0 3259 61 182 1141 | 00| 00 | 00 |00 00 0,0
o CHI 11|25 193 04 09| 68 | 00|00 | 00 (00|00 00
m MpupogHmii ras | 0,2 | 04 | 33 |01 01 12 |00 00| 00 |00 00| 00
@ Bcboro fierkosi | 20,9 | 59,9 | 387,2 |12,7 57,2 | 4712 | 8,7 | 554 | 536,2 | 9,2 | 56,5 557,9
| Moto- g amm 01|15 81 02|28 124 |02 |20 129 |02 19| 132
S Tpakxcnopt

Tpg;cev" EnexTtpoenepris| 1,0 | 0,1 | 1230 | 04 | 0,1 | 1345 | 05 | 0,1 | 177,9 | 05 0.1 | 218,1

Tpameali |[Enektpoexepria| 0,3 | 00 | 220 (01|00 | 241 | 01|00 | 32,3 |{0,2| 0,0 | 40,1

BanTa- | [u3ens 10,5 46 1624 37 16| 568 | 00 | 00 | 00 |00 00 0,0

XiBKM | Enextpoerepris| 0,0 | 00 | 00 0000 00 |00 00| 00 |12 1,8 1096
BeHanH 33 | 1,6 | 549 | 1,2 05 192 | 00 | 00| 00 |00 00| 00
CHI 09 | 04| 150 (0301 52 |0000| 00 |00 00 00
MpuvpogHmii ras | 1,0 | 04 | 141 | 6,6 | 1,4 | 1542 | 46 | 0,8 | 111,2 | 0,0 02 | 0,0
MeTaHon 00 00| 00 |35 1,5 1009 | 89 | 33 | 268,8 | 95 24 | 290,0
Beboro 158 7,0 | 2464 153 53 3364 135 41 3801 10,7 44 | 3996
BaHTaXIBKU

Bcboro 49,3 69,9 | 1287 |44,3| 69,0 19858 | 33,4 | 65,5 | 2234,4 29,5 66,5 | 2422,4

Tabnmua [1. 5 Po3nogin eHepropecypcis y cdepi nocayr, TUC. T H.e.

I 007 20 | o0 | 2050 |
biomaca , 0,0 0,0 0,0
MpuroTyBanks Dii EneKTpoengriﬂ 1,1 0,7 2,9
MpupoaHuia ras 0,8 2,8 2,3 0,0
Bcboro 2,1 2,8 3,0 2,9
KOHAMUiOHYBaHHSA EnekTpoeHepris 2,3 2,7 2,9 3,0
biomaca 0,5 0,0 0,0 0,0
EnekTpoeHepris 2,7 1,2 1,4 1,5
< | OnaneHHs TennoeHepris 13,5 16,9 18,7 20,0
'g MpupoaHwii ras 4,0 1,5 1,1 0,5
z CoHsIYHa eHepris 4,1 5,9 7,9
3 Bcboro 20,7 23,7 27,1 29,8
'S |OcBiT/IEHHS EnekTpoeHepris 2,0 0,6 0,6 0,7
L |IHwe EnekTpoeHepris 3,4 3,9 4,3 4,6
% BynnuHe ocBiTNEHHA  |EnekTpoeHepris 0,2 0,3 0,4 0,4
XO0NoANbHNKN EnekTpoeHepris 15 2,0 2,2 2,4
biomaca 1,1 0,1 0,1
EnekTpoeHepris 1,3 0,0 0,0 0,2
Fapsua Boga TennoeHepris 3,7 0,8 0,0 0,0
MpupoaHwii ras 2,2 1,8 1,1 0,8
CoHsIYHa eHepris 4,7 7,6 8,3
Bcboro 7,2 8,4 8,8 9,3
Bcboro 39,4 44,3 49,3 53,1
w biomaca 0,2 01 0,0 0,0
= N MpuroTyBaHHA ixi EneKTpoeHepris 1,1 1,1 2,0 2,9
S MpupoaHwii ras 0,8 1,4 0,8 0,0
8= Bcboro 2,1 2,6 2,8 2,9
! KOoHAMUiOHYBaHHSA EnekTpoeHepris 2,3 2,6 2,7 2,8

60



20 3 N

biomaca
Byrinns 0,0 1,1 0,0 0,0
EnekTpoeHepris 2,7 0,0 0,0 0,0
OnaneHHs TennoeHepris 13,5 16,9 18,7 20,0
MpupoaHwii ras 4,0 1,3 1,0 0,0
CoHsiYHa eHepris 0,0 2,0 2,3 0,0
Bcboro 20,7 21,3 22,1 20,0
OCBITNEHHS EnekTpoeHepris 2,0 0,6 0,6 0,7
IHWe EnekTpoeHepris 3,4 3,9 4,3 4,6
BynnuHe ocBiTNeHHs  |EnekTpoeHepris 0,2 0,3 0,4 0,4
XO0NoANIbHNKN EnekTpoeHepris 15 2,0 2,2 2,4
biomaca 1,0 0,1 0,1
EnekTpoeHepris 1,3 0,4 0,7 1,0
Fapsua Boga TEHHOEHepIiﬂ 3,7 2,8 2,0 0,0
MpupoaHuin ras 2,2 1,2 0,2 0,0
CoHsiYHa eHepris 0,0 3,2 6,1 9,0
Bcboro 7,2 8,5 9,0 10,0
Bcboro 39,4 41,8 44,1 43,7

Tabnus ,LI, 6 BCTaHOBneHa I'IOTy)KHiCTb eNeKTPUYHOI reHepadii, MBT

S
§ mani F'EC 0,80 | 0,80 | 0,80 | 0,80 | 0,80 | 0,80 | 0,80
B
AkymynSITOpH Bucokoi Hanpyru 1,0 15 5,6 3,3 4,1
eHeprii HwusbKoi Hanpyru 4,0 8,5 35
CepefHbOi Hanpyru 1,0 15 8,5
bioeHepreTuyHi KynbTypu 0,1 0,1 0,1
BioTEL| Conowma Ta Bigxogn AMNK 40,0 90,0 65,7 66,1 77,1 84,6
g [JepeBHi nenetu 246 | 278 | 394 | 47,7
% vasi FEC IcHytoui 0,8 0,8 0,8 0,8 0,8 0,8 0,8
m Hogi 3,8 1,9 1,9 1,9 1,9 1,9
§ Mpomwucnosi TpekiHr 4,8 124 | 32,4 | 619 | 97,2
g CEC 3BWYaiiHi 5,2 2,6 2,6 13,1 7.8
Cdhepu nocnyr 21,8 | 27,2 27,2 | 429
[Jaxosi CEC Ha nignpuemctaax 15,8 11,6 10,3 10,3 10,3 3,3
®i3nyHux ocid 15,8 22,8 46,8 | 157,3 | 219,7 | 4439
BEC 10,0 | 150 | 51,1 | 28,1 | 231
Bcboro 0,8 76,1 | 149,1 | 204,9 | 387,2 | 4915 | 769,5
AKyMynsaTopu Bucokoi Hanpyru 1,0 15 9,0 15,3 14,3
eHeprii CepeaHbOi Hanpyry 1,0 15 4,0 85 | 120
bioeHepreTnyHi KynbTypu 0,1 0,1 0,1
BioTEL], Conoma Ta Bigxoan AlnK 40,0 | 90,0 67,2 76,2 70,7 | 106,6
o [JepeBHi nenetu 0,3 75,2 62,2 | 220,4
= . IcHytoui 0,8 0,8 0,8 0,8 0,8 0,8 0,8
. mani TEC Fon 38 | 19 | 19 | 19 | 19 19
o |Mpowwcnosi | Tpekinr 48 | 124 | 324 | 72,4 | 1024
08 CEC 3BUYaliHi 52 2,6 2,6 2,6 2,6
- Cdpepu nocnyr 2,8 234 | 288 | 288 | 445
[Haxosi CEC Ha nignpuemctaax 15,8 8,8 8,8 8,8 8,8 1,8
Pi3nyHMX 0Ci6 158 | 22,8 | 46,8 | 157,3 | 298,4 | 421,4
BEC 10,0 | 15,0 | 85,0 | 148,2 | 108,4
Bcboro 0,8 76,1 | 149,1 | 182,1 | 482,0 | 718,6 | 1037,1
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100% B/AE Ne3

Bucokoi Hanpyru
/:I\_E;)I\:IylﬂFITOPVI Hu3bkoT Hanpyru 1,0 3,0 8,5 7,1

CepefiHbOT Hanpyru 1,0 0,5 1,0

bioeHepreTuyHi KynbTypu 0,1 0,1 0,1
BioTEL| Conowma Ta Bigxogm AlMK 400 | 900 | 672 | 76,2 | 82,6 | 90,0

[JepeBHi nenetu 28,7 | 46,3 | 54,7

. iCHYtOUi 0,8 0,8 0,8 0,8 0,8 0,8 0,8

Mani FEC HOBI 38 | 19 | 19 | 19 | 19 | 109
Mpomuncnosi TpekiHr 4,8 12,4 32,4 45,7 40,3
CEC 3BWYaiiHi 52 2,6 2,6 29,3 | 16,0

Cdpepu nocnyr 15,1 15,1 15,1
[Jaxosi CEC Ha nignpuemcTtaax 15,8 11,6 32,1 22,4 22,4 26,4

Pi3nyHMX 0Ci6 158 | 22,8 | 46,8 | 110,2 | 1216 | 97,6
BEC 10,0 | 150 | 15,0 | 10,0 5,0
Bcboro 0,8 76,1 | 149,1 | 181,8 | 311,4 | 385,8 | 3554

Tabmus [. 7 BupobHMUTBO (BiANYCK) eNeKTPOeHeprii, MIH KBT-rog

H 12020/ 2025 ] 2030 2040 | 2045 | 2050 |
’S |Mani 'EC 556 | 0,39 | 0,39 | 0,39 0,39 0,39
§ ImnopT ele 477,88|583,56 (702,87 |1100,85|1385,88 | 1814,53
B Bcboro 478,26 |583,95(703,25/1101,23|1386,27 | 1814,91

bioeHepr. KynbTypu 0,4 0,5 0,5
Conoma Ta
BioTEL| Bixomn AMK 87,6 | 2409 | 264,4 | 286,0 | 311,9 | 3413
[epeBHi nenetn 53,9 | 121,7 | 147,2 | 178,1
Bcboro 87,6 | 240,9 | 318,3 | 408,0 | 459,6 | 519,9
mani F'EC 5,6 5,6 5,6 5,6 5,6 5,6
ImnopT ele 513,9 | 513,9 | 583,3 | 833,3 | 1013,9 | 11250
CEC TpekiHr 3,1 9,7 29,4 55,4 91,5
S I nDoMUCsoBi 3BuyaliHa 2,6 2,6 2,6 7,9 7,9
= P BCboro 58 | 123 | 320 | 633 | 994
=) Mpofax y mepexy 1,1 12,4 12,4 15,6
”2 Cdhepu nocnyr BnacHe cnoXusaHHs 9,9 18,6 18,6 23,4
S Bcboro 00 | 110 | 310 | 31,0 | 389
= Ha Mpogax y Mepexy 72 | 10,2 | 106 | 10,6 | 10,6 3,4
CEC faxosi ninpUEMCTBaX BracHe cnoxwueaHHa | 0,8 1,1 1,2 1,2 1,2 0,4
Bcboro 114 | 11,7 11,7 11,7 3,8
Mpogax y mepexy 7,2 154 | 30,7 68,3 109,0 | 197,3
®i3nyHKX ocib BnacHe cnoxusaHHa | 0,8 1,7 3,4 45,6 72,7 131,5
Bcboro 17,1 | 34,2 | 1139 | 181,7 | 328,8
Bcboro 00 | 285 | 56,9 | 156,6 | 2244 | 3715
BEC 16,4 | 33,2 | 1115 | 954 79,1
Bcboro 623,0 | 811,0 |1009,7| 1547,1 | 1862,2 | 2200,5
BioeHepr. KynbTypu 0,4 0,4 0,5
Conoma Ta
BioTEL Bigxoau AMK 87,6 | 2409 | 267,7 | 309,8 | 309,8 | 388,3
o~ [JepeBHi nenetu 0,6 2724 | 2724 | 618,8
2 Bcboro 87,6 | 240,9 | 268,3 | 582,6 | 582,6 | 1007,6
% mani F'EC 5,6 5,6 5,6 5,6 5,6 5,6
”2 ImnopT ele 590,7 | 793,5 [1111,1| 1388,9 | 1583,3 | 1972,2
% CEC TpekiHr 31 | 97 | 294 | 623 | 984
— NPOMUCNOBI 3BnyaiiHa 2,6 2,6 2,6 2,6 2,6
Bcboro 0,0 58 | 12,3 | 32,0 64,9 101,0
. Mpofax y mepexy 0,1 1,3 13,1 13,1 16,3
CEC paxosi Cibepu nocnyr BnacHe cno>kxmeaHHA 1,3 11,5 19,6 19,6 24,4
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Bcboro 0,0 14 12,8 32,7 32,7 40,7
Ha Mpofax y mepexy 7,2 9,0 9,0 9,0 9,0 1,8
ninpUEMCTBaX BnacHe cnoxmBaHHs | 0,8 1,0 1,0 1,0 1,0 0,2
Bcboro 8,0 10,0 | 10,0 10,0 10,0 2,0
Mpofax y mepexy 7,2 154 | 30,7 68,3 132,9 | 207,0
®Di3nyHUX 0cib BnacHe cnoxkmBaHHs | 0,8 1,7 3,4 45,6 88,6 138,0
Bcboro 8,0 17,1 | 34,2 | 1139 | 2215 | 3451
Bcboro 159 | 2855 | 56,9 | 156,6 | 264,2 | 387,8
BEC 16,4 | 33,2 | 168,7 | 328,6 | 343,0
Bcooro 699,8 |1090,61487,4| 2334,3 | 2829,2 | 3817,1
BioeHepr. KynbTypu 0,4 0,5 0,5
Conoma Ta
BioTEL Bixomn AMK 87,6 | 240,9 | 267,7 | 309,8 | 335,8 | 365,0
[JepeBHi nenetu 79,6 141,1 | 190,4
Bcboro 87,6 | 2409 | 267,7 | 389,8 | 477,4 | 555,8
mani M'EC 5,6 5,6 5,6 5,6 5,6 5,6
ImnopT efe 506,1 | 708,7 |1067,9| 1388,9 | 1583,3 | 1972,2
CEC TpekiHr 3,1 9,7 29,4 447 48,8
o anOMMCHOBi 3nuaiina 26 | 26 26 | 161 | 161
= Bcboro 5,8 12,3 32,0 60,8 64,9
% Mpofax y mepexy 6,9 6,9 6,9
g Cdhepu nocnyr BnacHe cnoXusaHHS 10,3 10,3 10,3
S Bcboro 17,2 17,2 17,2
= Ha Mpofax y mepexy 7,2 10,2 | 20,5 23,0 23,0 20,8
CEC faxosi nignpuemcTBax BnacHe cnoxwuBaHHa | 0,8 11 2,3 2,6 2,6 2,3
Bcboro 8,0 11,4 | 22,8 25,5 25,5 23,1
Mpofax y mepexy 7,2 154 | 30,7 52,3 68,6 66,7
di3nyHKMX ocib BnacHe cnoxwuBaHHsa | 0,8 1,7 34 34,9 45,7 445
Bcboro 8,0 17,1 | 34,2 87,2 114,3 | 111,2
Bcboro 159 | 285 | 56,9 | 129,9 | 157,0 | 151,5
BEC 16,4 | 33,2 50,6 34,0 17,1
Bcboro 615,2 |1005,9|1443,6| 1996,9 | 2318,1 | 2767,1

Tabmvua [. 8 BcTaHosneHa NoTY>KHICTb TENIoreHepytoyoro obnagHanHsg, MBT

| bio-koTenbHi |
EnekTpo-KoTenbHi 0 0 O O O O O O
BazoBuii | a30Bi KOTe/bHI 749 637 477 342 222 134 90 80
cueHapiii | IHwi 39 28 8
Bi0-aBTOBMPOGHUKN 2 34 34 33 33 36 37 39
Bcboro 791 699 532 392 276 196 158 153
Bio-TELL 20 55 73 92 93 105 119
Bio-KoTenbHi 25 25 35 49 82 82 82
100% EneKT_po-KOTent_,Hi 0 1 1 1 1 2 2 2
B/E Nol Fa3qB| KOTENbHI 749 637 477 334 184 74 15 2
IHWI 39 28 8
Bi0-aBTOBMPOGHUKN 2 12 12 11 11 10 10 10
Bcboro 791 723 579 454 337 261 215 215
Bio-TELL 20 55 61 115 133 133 230
Bio-KoTenbHi 25 25 35 35 54 93 93
100% EneKT_po-KOTent_,Hi 0 1 1 1 1 1 3 3
B/IE No2 Fa3qB| KOTENbHI 749 637 477 334 184 74 16 3
IHWI 39 28 8
Bi0-aBTOBMPOGHUKN 2 12 12 11 11 10 10 10
Bcboro 791 723 579 442 345 272 255 338
Bio-TELL 20 55 61 73 89 109 127
100% Bio-KoTenbHi 25 25 30 61 78 81 81
BAE Ne3 | EnekTpo-KoTeNbHi 0 1 1 1 1 2 2 2
["a30Bi KOTE/bHI 749 637 477 334 184 74 15 2
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- Hwi

bi0-aBTOBUPOBHUKM

12

12

11

11

10

10

10

Bcboro

723

579

437

330

253

218

Tabnmua [l. 9 3arasbHe NepBuHHE CNO>XKMBAHHA eHeprii, TUC. T H.e.

Pigke 6ionanmeo 058 | 1,24 | 2,36 | 3,80 | 4,31 | 483 | 526 |
bionanneo JepeBHe 6ionanmeo 580 | 5,22 | 4,70 | 4,23 | 3,80
Bcboro 6,37 | 6,45 | 7,06 | 802 | 811 | 483 | 526
Byrinns 199 | 2,02 | 258 | 3,17 | 3,85 | 4,47 | 500 | 545
Byrinns Topg 0,09 | 0,11 | 0,14 | 0,17 | 0,21 | 0,24 | 0,27 | 0,29
Bcboro 2,08 | 213 | 2,71 | 334 | 406 | 4,71 | 528 | 574
5 |EnekTpoeHepris  |Bucoka Hanpyra 57,98 | 41,09 | 50,18 | 60,44 | 75,50 | 94,66 [119,16 | 156,02
2 [MpupoaHwii ras 177,42|184,48|182,43|192,38/203,21/203,81|196,87 | 173,79
= [un3ensHe nanmBo 20,8 | 195 | 19,1 | 18,7 | 16,0 | 19,9 | 17,2 17,8
BeH3uH 224 | 20,1 | 18,1 | 16,3 | 14,7 | 132 | 10,6 8,9
= MasyT 0,29 | 0,34 | 0,44 | 054 | 066 | 0,76 | 1,03 | 1,11
g HawronpoaykTh o 223 201 181 1,71 163 | 155 083 | 086
z IHWi HadTONpPOAYKTN 0,63 | 0,67 | 0,72 | 0,76 | 0,80 | 0,82 | 0,83 | 0,84
= Bcboro 46,3 | 42,7 | 40,2 | 38,0 | 33,8 | 36,2 | 305 | 29,6
S Bcboro imnopT 283,83|276,78/282,04/301,30/324,59|347,55| 356,69 | 370,43
a BioeHepreTUYHi poCANHN 0,05 | 0,06 | 0,06 | 0,06 | 0,07 | 0,08 | 0,09
@ Bioras 0,08 | 0,08 | 0,09 | 0,10 | 0,11 | 0,12 | 0,13
a Pigke 6ionanneo 0,01 | 0,01 | 001 | 0,01 0,01 001 | 0,01
T e TMnB 0,08 | 0,08
3 Bionasso HaciHHs pinaka 0,01 | 0,01
S Conoma 1a Bigxogn ArnK| 0,02 | 20,5 | 30,2 | 30,3 | 37,2 | 428 | 46,8 | 50,9
S [JepeBHe bionanneo 6,44 0,66 | 0,08 | 0,65 | 494 | 532
e Bcboro 6,46 | 20,7 | 304 | 31,2 | 375 | 43,7 | 52,0 | 56,5
& [CigpoeHepris 0,03 | 0,03 | 0,03 | 0,03 | 0,03 | 0,03 | 0,03 | 0,03
@ Cdhepu nocnyr 1,47 | 599 | 8,78 | 11,61 | 13,50 | 15,14 | 16,15
CoHsuHa eHepria | [puBaTHUX 0Ci6 7,62 | 14,14
Bcboro 14 5,9 8,7 | 116 | 135 | 22,7 | 30,3
Bcboro 6,5 | 22,2 | 36,4 | 40,0 | 492 | 572 | 748 | 86,8
Pigke 6ionanmeo 0,6 1,4 3,4 71 | 10,0 | 13,3 | 16,7
. JepeBHe 6ionanmeo 5,8 52 4,7 4,2 3,8
blonasweo MeTaHon 02 | 11 | 35 55 89 117 131
Bcboro 6,6 78 | 116 | 168 | 22,6 | 250 | 29,8
Byrinns 2,0 2,1 2,4 3,7 2,5 1,8 1,0
Byrinns Topg 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,0
- Bcboro 2,1 2,2 2,6 3,8 2,6 1,9 1,1 0,0
S |EnektpoeHepria  |Bucoka Hanpyra 58,0 | 442 | 44,2 | 50,2 | 57,3 | 71,7 | 87,2 96,7
S MNpupogHwii ras 177,41 1405|1149 98,2 | 80,5 | 551 | 28,1 0,0
- [un3ensHe Naaneo 20,8 | 22,7 | 19,9 | 158 | 106 | 35 1,0
o BeH3uH 224 | 19,1 | 135 | 8,0 2,4 0,2 0,2 0,2
2 MasyT 0,3 0,3 0,4 0,4 0,4 0,3 0,2 0,0
| HadronpoaykTv fenr 22 | 19 13 | 08 | 02 | 00 | 00 | 00
n:)[ IHWIi HadTOoNpOAYKTYH 0,6 0,7 0,7 0,8 0,8 0,8 0,8 0,8
N Bcboro 46,4 | 44,7 | 359 | 25,7 | 144 | 48 2,2 1,0
= Bcboro imnopT 283,8 | 238,1 | 205,3 | 189,4 | 171,6 | 156,0 | 1435 | 1275
- BioeHepreT!4Hi pocnH1 0101|0103/ 03] 03 0,3
bioras 0,1 0,1 0,1 0,1 0,1 0,1 0,1
= Pigke 6ionanneo 0,0 0,0 0,0 0,0 0,0 0,0 0,0
S | 1B 0,1 0,1 0,0 0,0
g blonanneo HaciHrs pinaka 00 | 00 00 | 00 | 00 | 00
S Conowma Ta Bigxoam ANK| 0,0 | 65,7 | 136,5|143,0 | 157,3 | 173,0 | 190,3 | 209,4
e JepeBHe 6ionanmeo 6,4 2,6 1,3 | 355 | 73,3 | 86,2 | 102,1 | 116,1
§ Bcboro 6,5 | 68,4 | 138,0|178,7 |231,0|259,6 | 292,9 | 3259
0 |[igpoeHepris 00 | 0505 | 05| 05 | 05 0,5 0,5
. |Cdbepm nocnyr 4,2 49 6,6 88 | 109 | 133 12,3
CorsHa eHepris [MpomucnoBi cTaHLil 0,5 1,1 1,6 2,8 54 8,5
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Mignpremcts
[NpuBaTHMX OCi6 0,7 15 14 6 22 5 35 8
Bcboro 5,6 7,9 12 6 19 3 29,2 | 423 | 57,0
BiTpoBa eHepris 1,4 2,9 4,3 9,6 8,2 6,8
Bcboro 6,5 | 745 |147,8 | 194,6 | 255,0 | 298,9 | 343,8 | 390,2
=
% EnektpoeHepria  |Bucoka Hanpyra 72 | 19,1 | 31,0 | 47,8 | 71,7 | 955 167
i
Pigke 6ionanneo 0,6 1,4 3,4 70 | 10,0 | 132 | 17,0
. [JepesHe bionanvneo 5,8 5,2 4,7 4,2 3,8
blonasweo MeTaron 02 | 11 | 35 | 55 89 117 131
Bcboro 6,6 78 | 116 | 16,8 | 22,6 | 250 | 30,1
Byrinns 2,0 2,4 2,4 3,7 2,5 1,8 1,0
Byrinns Topt 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,0
- Bcboro 2,1 2,5 2,6 3,8 2,6 19 1,1 0,0
S |EnektpoeHepria  |Bucoka Hanpyra 58,0 | 50,8 | 68,2 | 955 | 96,7 | 119,4 | 136,1 | 169,6
S MNpupogHwii ras 1774114031116 | 989 | 77,1 | 53,7 | 28,4 0,0
- [un3ensHe Naaneo 20,8 | 22,7 | 19,9 | 158 | 106 | 35 1,0
BeH3unH 224 |1 19,1 | 135 | 8,0 2,4 0,2 0,2 0,2
. MasyT 0,3 0,3 0,4 0,4 0,4 0,3 0,2 0,0
S| Hadronpoayk fonr 22 | 19 13 | 08 | 02 | 00 | 00 | 00
% IHWIi HadToNpOAYKTYH 0,6 0,7 0,7 0,8 0,8 0,8 0,8 0,8
] Bcboro 46,4 | 44,7 | 359 | 25,7 | 144 | 48 2,2 1,0
é’ Bcboro 283,8 | 2449 | 226,1 | 235,6 | 207,6 | 202,4 | 192,8 | 200,7
S . . 0,1 0,1 0,1 0,1 0,1 0,1 0,1
= BioeHepreTUyHi poc/IMHW 0.2 0.2 0.2 0.2
bioras 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Pigke 6ionanneo 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Bionanueo TMnB 0,1 0,0
= HaciHHs pinaka 0,0 0,0 0,0 0,0 0,0 0,0
§ Conowma Ta Bigxoau 00 | 654 |136,5|143,0/157,3|173,0] 190,3 | 209,4
S [JepeBHe bionanneo 6,4 4,0 0,8 | 13,7 | 106,2 | 144,8 | 163,3 | 286,8
S Bcboro 6,5 | 69,6 |137,5|157,0 ) 263,9 | 318,2 | 354,0 | 496,6
2 |TigpoeHepris 0,0 0,5 0,5 0,5 0,5 0,5 0,5 0,5
& Cdepu nocnyr 36 | 44 | 67 | 85 | 94 8,8 7,2
@ MpomucnoBi cTaHuil 0,5 1,1 1,6 2,8 5,6 8,7
CoHsauHa eHepris |[ignpuemcTs 0,7 0,9 0,9 0,9 0,9 0,9 0,2
MpuBaTHMX 0Ci6 0,7 15 2,9 57 | 110 | 219 | 321
Bcboro 5,0 72 | 116 | 16,7 | 240 | 37,1 | 48,1
BiTpoBa eHepris 1,4 2,9 43 | 145 | 28,3 | 29,5
Bcboro 6,5 | 75,0 |146,6 |171,9 | 285,4 | 357,2 | 419,9 | 574,8
e
% EnektpoeHepria  |Bucoka Hanpyra 11,9 | 251 | 29,0 | 358 | 40,8 | 50,9
i
Pigke 6ionanneo 0,6 1,4 3,4 70 | 10,0 | 132 | 16,7
. [JepeBHe bionanvneo 5,8 5,2 47 4.2 3,8
g Plonameo Meraros 02 | 1,1 35 | 55 89 | 117 | 95
w Bcboro 6,6 78 | 116 | 16,8 | 22,6 | 250 | 26,2
QEDE Byrinns 2,0 2,3 2,4 3,7 2,5 1,8 1,0
ol Byrinns Topt 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,0
08 S Bcboro 2,1 2,4 2,6 3,8 2,6 19 1,1 0,0
= | S |EnekTpoeHepris  |Bucoka Hanpyra 58,0 | 435 | 609 | 918 | 96,7 | 1194 | 136,1 | 169,6
~ |MpupoaHuii ras 177,41140,2 1116 | 96,9 | 829 | 55,1 | 28,3 0,0
[u3enbHe Naameo 20,8 | 22,7 | 199 | 158 | 10,6 | 35 1,0
BeH3unH 224 |1 19,1 | 135 | 8,0 2,4 0,2 0,2 0,2
Hadronpogyktn |Masyt 0,3 0,3 0,4 0,4 0,4 0,3 0,2 0,0
cnr 2,2 19 1,3 0,8 0,2 0,0 0,0 0,0
IHWIi HadhTONPOAYKTYN 0,6 0,7 0,7 0,8 0,8 0,8 0,8 0,8
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Bcboro 46,4 | 44,7 | 359 | 257 | 14,4
Bcboro 283,8 | 237,4 | 218,7 | 229,9 | 213,4 203 8 192 7 196 8
bioeHepreTuyHi 0,1 0,1 0,1 0,1 0,1 0,1 0,1
POCNHN 0,2 0,2 0,2 0,2
bioras 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Pigke 6ionanmeo 0,0 0,0 0,0 0,0 0,0 0,0 0,0
bionanneo TrB 0,1 0,1
= HaciHHs pinaka 0,0 0,0 0,0 0,0 0,0 0,0
§ Conowma Ta Bigxoau 0,0 | 65,5 | 136,5|143,0|157,3|173,0] 190,3 | 209,4
= [JepeBHe bionanvneo 6,4 4,0 0,8 | 10,7 | 441 | 76,4 | 1117 | 1349
= Bcboro 6,5 | 69,7 | 137,5|153,9 | 201,8 | 249,8 | 302,4 | 344,7
2 |IigpoeHepris 0,0 0,5 0,5 0,5 0,5 0,5 0,5 0,5
& Cdpepu nocnyr 3,6 4,3 76 | 105 | 125 | 12,3 | 105
@ Mpomucnosi cTaHwii 0,5 1,1 1,6 2,8 5,2 5,6
CoHsyuHa eHepria | MignpuemcTs 0,7 1,0 2,0 2,2 2,2 2,2 2,0
MpuBaTHMX 0Ci6 0,7 15 3,7 72 | 120 | 16,1 | 171
Bcboro 5,0 72 | 143 | 215 | 295 | 358 | 351
BiTpoBa eHepris 1,4 2,9 4,3 4,4 2,9 15
Bcboro 6,5 | 75,2 | 146,6 | 171,6 | 228,0 | 284,1 | 341,6 | 381,8
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