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CBITOBI TEHAEHLYI POSBMTKY BYTI/IbHOI TEN10BOI FEHEPALLI

TAIX BNJIMB HA EHEPTETUKY YKPATHU

lMpoaHanizoBaHoO cTaH BYriibHOI TenioBoOi eHepreTuku B YkpaiHi, €Bporneiicbkomy
Coro3i 1a B iHWNX KpaiHax cBiTy. PO3rasSHYTO NPUYNHN CKOPOYEHHS BYrisIbHOI reHe-
pauii, ii cBiTOBI nepcnekTnBu 1a aabTepPHATUBHI LLISIXU 3aMiHn ByrinbHux TEC. lpo-
aHasi30BaHO MOX/INBUY BJNB CBITOBUX TEHAEHLIVi CKOPOYEHHS BYri/ibHOI reHepauii
Ha CTaH TeruioBOi eHepreTuku YkpaiHu.

KnwyoBi c0Ba: TenioBa eJ1eKTpoeHepretTuka, ByriibHa reHepawuis, TeHaeHUii

PO3BUTKY.

CTHc/1a XapaKTepHCTHKA CTaHy TemJoBoOi
renepanii B Ykpaini Ta cBiti. Y cBiTOBIill enek-
TPOEHEPreTHIll TeIIOBa TeHepalis MPOJOBKYE Bi-
JirpaBaTd 3HauyHy poib. ByrinbHa reHeparis € y
77 xpainax cBiTy, a 13 kpaiH mmaHyoOTh MOOyIY-
BaTH BYTUIBHI elleKkTpocTtaHmii. 3a mepiox 3 2000
no 2017 p. MOTY>KHICTh BYTiJbHOI TeHepalii gocs-
nita maiixe 2000 I'Bt, mo cranoButh 0au3sko 40%
BCTAaHOBJIEHOI MOTYXHOCTI €JIeKTPOCTAaHIIN CBITY i
HaWOIIBITy YacTKy 3 yCiX croco0iB BUPOOHHIITBA
enektpoeHeprii. Haitbinpme eHeprii 3 TemioBux
eJIeKTpoCTaHIlii reaepyerhbes B Kurai, [uzaii, CLIA
ta €C [1].

B VkpaiHi BcTaHOBIIeHA MOTYKHICTh TEIIOBUX
enexktpoctannii (TEC) i TenmoenekTpoueHTpa-
neit (TEL]) ctranoBuTh Onu3bko 62% Big 3araib-
HO{ MOTYXHOCTI BCi€l eHEPTeTHKH, aje BUPOOIIs-
I0Th BOHUW jumie Oxu3bko 40% enexTpoeHeprii
B kpaini. Byrineni TEC VYkpainu Bxke BUpoOH-
U CBiM pO3paxyHKOBUH pecypc i MaloTh BKpaii
HU3BKUW KOe(QilieHT BUKOPUCTAaHHS BCTAHOBIIE-
HO1 MOTYXHOCTI. Yepe3 BiICYyTHICTh IHBECTHIIH Y
JMIOKOPIHHY PEeKOHCTPYKIit0 (i3HIHO i MOpPAITBHO
3HomeHoro eHeproodmanunanas Ha TEC B ocHo-
BHOMY OOMEXYIOTHCSI BIIPOBRKCHHAM HEJOPO-
rux TexHonorii. [Ticas 1990 p. He BBelEHO HO-
BHX MOTY>KHOCTEH, a PEKOHCTPYKIisl IPOBOAUTD-
cs BKpail NMOBINBbHO i B HE3HAYHUX MacmiTadax.
Kpim ToTO, ByTinbHI enekTpocTaHIlii B YkpaiHi
TPaAMLiHHO NPALIOIOTh HE Y HPOEKTHUX DPEXU-
Max, Ipu JOTPUMaHHI SIKMX MIABUINYETHCS ePeK-
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THBHICTh BUPOOHHUITBA 1 yHOBUIHHIOETHCS 3HOC
o0nanHaHHA, @ B MaHEBPOBUX — [IJS IMOKPUTTS
MIKOBUX HaBaHTAXEHb. 3a JAHUMHU HE3aJeXHO-
ro ¢imancosoro amamitTmdHoro meHtpy Carbon
Tracker, skuli TOCHIIXy€ PHHOK TETIOBOI €JIEK-
TPOCHEPTETUKH, TEIJI0oBa TreHepamis YKpaiHu —
Haiijopokuya y CBiTi, a po0oTa BITYMU3HAHHUX
TEC — naii6inpiu BUTpaTHa 1 HaliMeHII €(EeKTUB-
Ha. Cepenniii Tapud 3a 1 MBT1Tog enexrpoeHep-
rii, BupoOiaeHoi ykpaincekkumu TEC, cTaHOBUTH
maiixke 1800 rpu. (74 mon. CIIIA 3a HUHINIHIM
KypcoM), Toai siK y OimbmiocTi kpain Tapud He
nepesunrye 50 mon./MBtrox. Llina enekrpoe-
Heprii, BupobOienoi Ha ByrinbHux TEC Vkpainu,
Ha 40% Buma, Hix B €Bpomi, 1 Ha 75% — HIX Y
Pocii [2-4]. Carbon Tracker Takok IpOTHO3YE,
mo yxe B 2022 p. BUpOOHHUIITBO €JIEKTPOEHEPTIl
Ha cydacHuxXx TEC Ykpainu cTaHe A0poKYe, HIXK
BUPOOHHUIITBO €Heprii 3 albTepHATUBHHUX IXKe-
peln, a B ACAKUX PO3BUHEHUX KpaiHaX BHKOPHC-
tanHa TEC Bxe 3apa3 gopoxue [3].

3 ypaxyBaHHSIM €KOJIOTIYHHX IUPEKTHB €C
OO0 BUKHUIIB 3a0pPyIHIOIOYHX PEUOBUH BYT1IIb-
Ha eHepreTuka YKpaiHu moTpedye 3HaYHUX 3MiH.
Bumymniene BcraHoBieHHS Ha ykpaiHcbkux TEC
BHCOKOC(EKTUBHUX OYUCHHUX CIIOPYA 3HAYHO 310-
pOXye BapTicTh BUpoOIeHoi enexrpoeneprii. Co-
OiBapTicTh Takoro oHoBieHHS TEC craHoBUTHME
1,2-1,3 mupa gomapiB Ha 1 I'BT moryxHOCTI, a
1 I'BT HOBHX MOTYXHOCTEH KOIITYE MaKCUMyM
1,5 mapa, To0TO, AOIiNbHINIE OyAyBaTH HOBI Te-
nioenexkrpocrtannii. [loBHa k pekoHCTpYKUis di-
3UYHO 1 MOpaibHO 3HOMmEHUX ykpaiHchkux TEC
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3a MiJipaxyHKaMu ekcnepTiB obiitaeTses y 30 mupy
nmonapis [2].

B ycbomy cBiTi 3apa3 MOMITHO CKOPOYY€Tb-
¢ poboTa TEIIOBUX E€JIEKTPOCTAHIIA Ha BYTiMI,
ocobmuBo B CIIA, €Bpomneiicbkkomy Corozi, Ku-
tai Ta Smonii. 3a maHuMHM [HCTUTYTYy €KOHOMI-
KM eHepreTuku Ta ¢inancoBoro ananidy (IEEFA,
CIIIA), rnobanbHe BUPOOHHUILTBO EJIEKTPOCHEpPTil
3 Byrums y 2019 p. 3uusunocs npubnusHo Ha 3%
(300 TBT'TOX), 1110 € HAKOITBITUM ITaJIHHIM 32 BCIO
icTopiro (Imicas IecATIIITh Maike Oe3lepepBHOTO
mopigaoro 3poctanfs). Iloumnaroum 3 1985 p.,
TUTBKH JIBiYi CIIOCTEpIrayiocss 3HIKEHHS BHPOO-
HUITBA €JIGKTpOEHeprii Ha BYTiJUI: MaaiHHA Ha
148 TBtrox B 2009 p. y pe3ynbrati cBiTOBOI (i-
HaHCOBOi Kpu3w 1 3HWkeHHs Ha 217 TBrrox y
2015 p. gepe3 3MeHIIeHHs BUpoOHHUNTBA B Kwurai.
Heske 3pocranHs ByriabHOI TeHepamii y IliBmeH-
Ho-Cximuiit A3ii, mo 3aiimac nume 4,6% Bifg 110-
0a’IpbHOTO BUPOOHMIITBA, HE KOMIICHCYE NaJiHHS
BUPOOHHUILITBA €JIEKTPOCHEPTiil 3 ByTJIJIs y perionax
foro HaiOinpmoro Bukopuctanus. Y IliBHiUHIN
Amepuni Onmuspko 60% namiHHSA BYTiNbHOI IeHe-
parii craiocst 4epes rmepexia Ha MPUPOTHUN Ta3, a
B A3ii reHepallis eIeKTPOeHepTil Ha TPUPOTHOMY
rasi suu3uiaacs [5].

IIpynunHu cKkOpoYeHHS BYIiJbHOI reHepamii.
[IpyurHU POTHO30BAHOTO MaAiHHSA BUPOOHHUITBA
enexkTpoeHeprii Ha Byruuti B 2019 p. pi3Hi B pi3-
HUX KpaiHax, ajle OCHOBHUMU (haKTOpaMu € BUMO-
ru exosiorigynol nomituku €C moao 3HUKEHHS 3a-
OpYIHIOIOUHMX BUKHUAIB, BUCOKI IITpadu Ha BUKUIU
CO, ra 30inbUIeHHS BAPOOHUITBA €IEKTPOEHEPTii
3 BIJHOBJIIOBAJIBHUX JKepel. Y BCiX pO3BUHE-
HHUX KpaiHax — wieHax Opranizaiii eKOHOMITHOTO
crmiBpoOiTHUIITBA Ta po3BUTKY B 2019 p. cmocrepi-
rajocs IIBUJKE 3POCTAaHHS BITPOBOI Ta COHSYHOL
reHepariii [5].

€Bponeiickka €KOJIOTiuHa MOJIITHKA CKOPOYye
MONUT Ha BYTULIA, SKe, HE BPaxXOBYIOUHU iCHYIOUI
YUCTI TEXHOJOTil, BIJHOCATH N0 OPYyIHOrO Taju-
Ba. Ha enepreruky npunagae moHaj ABl TPETUHHU
BCIX BHMKHIB, [0 MICTATh ByIJIellb. 3a MiApaxyH-
kamu komnaHii Goldman Sachs Research ans 06-
MEXCHHsI TI00aJIbHOTO MOTEIUTiHHSA MOTPiOHO 10
2040 p. BKJIACTU B YUCTY €HEPreTUKY HE MEHIIE
30 TpmH nmon. iHGPACTPYKTypHHX IHBECTHIIH [6].
ByrinpHi enekTpocTaHIlii HECYyTh BIANOBITATBHICTh
3a 30% BHKUIIB B CHEPIrEeTHYHOMY CEKTOPi. 3TiIHO
31 «CreHapieM cTanoro po3BUTKY» MiKHapOIHOTO
eHepreruuynoro arenrcrea (MEA) ckopoueHHs Bu-
kuniB CO, craHoBUTHME OUIbILIE MONOBHHH BCiX
ckopoueHb 10 2040 p. Ilpu mpomy BUPOOHHUIITBO
eJICKTPOEHEeprii Ha BYruLIi Oyne mamatu B cepel-
HbOMY Ha 6% 1mopoky. [Ipore niobaabHe BUKOPHC-
TaHHA BYTIJUISL 1 BUKHIOW 3aJIMIIAIOTBCA HabaraTo

BUILIC PIBHS, HEOOXITHOTO JJIs JOCATHEHHS IIICH
[Mapuspkoi yrogu. B 2019 p. B [liBnenniii Kopei mo-
JaTKU 332 BUKUAM MOpiBHAHO 3 2015 p. BuUpocan B
yotupu pa3u no nonaxa 30 gon. CHIA/T, i e Takox
YUHUTD BCE OINBITNI BIUTUB Ha 3aKPUTTS ByTLTHHUX
eneKkTpocTaHIii [5]. Mera €Bponu OOHYIUTH BHU-
KHUJIA BYTJIEKHCIIOTO T'a3y 10 CEPEJMHH CTOJITTS 110-
Pl i3 yce IenIeBIIO0 BITPOBOIO i COHSIYHOIO €HEp-
ri€lo, AKa COpusi€e pi3KOMY CKOPOUYCHHIO BYT1JIBHOT
reHeparii.

B ocraHHI I’ITh POKiB BapTicTh BUPOOHUNITBA
€JeKTpOoeHeprii 3 aJbTepHATUBHUX [KEpes 3Ha-
YHO 3HHU3WJIACh, 1 30BCIM HEJIAaBHO PI3KO CKOPO-
THJIaCh BapTicTh 30epiranHs enekrpoeHeprii. Lle
pOOHUTH €KOHOMIYHO BUTIIHUM 00’ €JIHAHHS Bij-
HOBJTIOBAJIBHUX JXKepel eHeprii 3 il 30epiranHsaM
IpU HWXKYUX BUTpATax, HiIX y BYTUIBHHUX €NEK-
TpocTaHmisgx. COHAYHI Ta BITPOBI €IEKTPOCTaH-
11T € OLJIBII YMCTHM 1 EKOHOMIUHO BUTITHUM Bapi-
AHTOM PO3BUTKY €HEPTETHKH y CBITOBOMY MacHI-
tabi [7, 8]. ¥ 2019 p., nopiBHSAHO 3 MomepeaHiM
pPOKOM, BITpOBa reHepamis iCTOTHO 3pocia B €B-
pomi, meHmre B [liBHIUHI AMepHIli i He3HAYHO B
A3ii; coHssYHa TeHepalis — NPUOIU3HO MOPIBHY:
Tpoxu Oinbuie B [liBHiUHIA AMepuIii Ta MEHIIE B
A3ii i €spomi [5].

Posrnssnemo  mpukian  eHepromocradaibHOl
kommnanii PacifiCorp, sika 3poOuia nporuos mono
nepcrnekTuB ByrinbHOI eHepretuku y CIIIA. Bmac-
Hi TeHEepyIoUi MOTYXHOCTI ITi€i KoMIaHii cKiana-
0Th 27,5 'BT, BOHA MOCTABIISIE CICKTPOCHEPTIIO
npubnuzHo 1,8 MinbiloHaMm croxuBadiB B 6 mTa-
tax. i ananis cBigYMTh, IO 3aKPUTTHA iCHYIOUUX
BYTIJIBHUX €JEeKTPOCTaHIIi Ta iX 3amina Ha BJIE
Moxe OyTtm peHTtabenpHOI0. 3asBa PacifiCorp B
2019 p. mpo Te, o Kkommanisg Oyme OyayBaTH THCS-
4i MeraBaT HOBHX aKyMVISAIIHHUX TOTYXHOCTEH
Uil 30epiranHs eHeprii BITpY 1 COHIS, 3MiHUTH
punku enekrpoeneprii B CLHA npoTsirom HacTym-
Hux 10 pokiB. B minomy komIaHis rmianye CTBOpH-
™1 595 MBT akymynstopHux Oarapeii, mo OyayTh
3’€IHAaHI 3 HOBUMH COHSYHHUMH E€JICKTPOCTAHIIIs-
mu (3000 MBT). Bxe 3apa3 g0 Mepexi migkiroue-
HO KiJIbKa YCTaHOBOK «COHSIYHA €JIEKTPOCTAaHIIs
IJII0C cUcTeMa 30epiranHs eneKTpoeHeprii», a Ta-
KO 0arato TakuxX yCTaHOBOK OyIYIOTHCS B PiI3HUX
mrarax CIIA. Y 2019 p. B CILIA obcsr enexTpo-
eHeprii 3 BIAHOBIIOBAJILHUX JDKEPEN BIIEPIIE IIe-
peBumuB (Ha 16%) obOcsr eHeprii, orpuManoi 3
Byriys [7, 8].

B exonomini BJIE Ta akymynsatopuux Gatapeit
CIIOCTEPIraeThCs JBO3HAYHA piuHa MeIIsiis, 1 BU-
pPOOHHUITBO eIeKTpOeHeprii Ha OCHOBI BYTIJIIS BCE
B OIMpIIi Mipi He MOXXe KOHKypyBatH. [lepexin
BiJl BYriJUisg BiOyBa€ThCs MIBHIIE, HIXK MPOTHO-
3yBasochk [5].
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CrtaH BYrijibHOI TemjoeHepreTuku B €Bpo-
neiicbkomy Corosi. ¥ 2019 p. B €Bporneiicbkomy
Coro3i Bi0ys1och Oe3npereicHTHE CKOPOUCHHS BH-
pOOHULITBA €NIEKTPOCHEPTii HAa BYTUIBHUX €JIEKTPO-
cranmisx — Ha 23%. Ile moB’s13aH0 31 301TBIIICHHIM
BITPOBOi i COHSAYHOI TeHepaIiii, a TakoxX i3 mepe-
XOJIOM 3 BYTLLISA Ha ra3. Y BCiX 3aXiTHOEBPOICH-
cbkux kpaiHax y 2019 p. cmocrepiramoch 3HadHe
3HIDKEHHSI BUKOPUCTaHHS BT — 3 22% y piu-
HOMY yucieHHI B HiMeuunHi (sk kaM’sSIHOTO BYTiJI-
71, Tak i airHity) g0 79% B Ipnangii. CkopoueHHs
B kpainax llenTpanpHoi Ta CximHoi €Bpomnu Oyio
Habarato MeHIe 4Yepe3 HEe3HaYHE BIIPOBAKCHHS
BJIE i oOMexxeHy MOTYXHICTb, IO MPALIOE Ha Ta3i.
3 17000 MBT Ha BiZHOBIIOBAJBHHMX JKEpeIax
eHeprii, orpumanux B €spormi B 2019 p., Ha yacTKy
[onpmi mpunagae aumnre 39 MBT, Uexii — 26 MBT,
Pymynii — 5 MBT i bonrapii — 3 MBrT [5].

Himeguwna, Asctpis, [lopryranis, Itanis, @in-
naagis, lsenis, @panmis, Bennka bpurtanis B3sum
Kypc Ha BinMoBY Bif ByrinkHuX TEC wepe3 po3Bu-
TOK yucToi renepanii 3 BJIE, a Takox 301IbIICHHS
notyxHocTi razopux TEC [9]. Y Benukiit bpuranii
BiIHOBJIIOBAJbHA €HEPrisd BCE IIBHJLIE HApPOILYE
YacTKy B 3araibHoMy obOcs3i: 3 8% B 2011 p. mo
37% B 2019 p. [6]. benbris mpoTATOM IBOX ACCSITH-
JiTh TJIAHOMIPHO CKOPOYYBasia YacTKy BYTUIBHHX
TEC nepeBaxHO 3a paxyHOK OyAiBHHUITBA Ta30BUX
eJIEKTPOCTaHILI# Ta mpuenHanacs 10 kpain €C, ki
30BciM He MmatoTh ByrinmeHHX TEC. Ile Hopgeris,
Icnanmis, Kinp, Jlatsis, JIutBa, Ectonis, JIrokceM-
Oypr i Manbra. Y bensrii Ta ABCTpii BigMOBa Bif
BYTiIbHOT reHeparii Oyna iHiniioBaHa HE ypsagaMu
KpaiH, a MiANpUEMCTBAMU EHEPreTUKU Yepe3 Jio
PUHKOBHX MexaHi3MiB [9].

Pa3om 3 TuM y neskux kpainax €Bpocoio3y po3-
BUHYTa BYTJIIEeBUA00yBHA MPOMHUCIIOBICTh CEPHO3HO
CTPUMY€E pyX J0 BIAMOBH BiJl BYTiJIbHOI reHepaii,
B TOMY YHMCII 1 yepe3 HebakaHi collianbHi HACTi/-
KM 3aKpHUTTA HignpueMcTB. Taka cuTyamisi xapax-
tepHa st Bonrapii, Pymymnii, Yropumau, Yexii,
I'penii, [ompmi, Icanii [9]. He3Baxkaroun Ha HasB-
HICTh 3araJbHOEBPOINCHCHKUX EKOJIOTIUHUX ITiIeH,
B €C HEeMae €THOCTI IMOA0 BiIMOBH BiJ BYTUIHHOI
EHEPTeTUKH, 1 ByT1JIJISl IPOIOBXKHUTH IPATH BAXKIIUBY
pOJIb B €HEPreTHIl PSAY €BPONEHChKUX KpaiH, alie
B JIOBTOCTPOKOBi MEPCIEKTUBI YacTKa BYTILIA Y
BHPOOHUIITBI €JIEKTpOeHepTil Oyae iCTOTHO CKOpO-
yyBaTUCh. 3a nanumu 1eHTpy Carbon Tracker 79%
ByTinpHUX enektrpocrtanmin €C B 2019 p. mpairio-
Banu 31 30utkamu. KoHkypeHuist 3 00Ky COHSYHOT
Ta BITPOBOi €HEPreTHKU MPU3BOAUTH A0 TOTO, IIO
¢iHaHCOBE CTaHOBHILIE BYT'UIbHUX €IEKTPOCTAHLIN
crae Bce ripuie i ripme [7, 8]. Po3misHeMo cutya-
Iif0, IO CKJIaAa€eThcsl y ABOX kpainax €C 3i 3Ha-
YHOIO YaCTKOIO BYT1ILHOI TeHepartii.

Ionbwya HaNOINBII 3aJ€XKUTH BiJ BYTLLIA
y BHUpPOOHHIITBI eNeKTpoeHeprii cepea KpaiH
€C. 3aranpHa moryxHicTh nonbcbkux TEC Ha
KaM’sHOMY Byrijuli ctaHoButh 19,1 I'Bt, a Ha
oypomy — 9,3 I'Bt. lle maiike Tpu 4uBepTi TeHe-
PYIOUUX MOTYXHOCTeH Kpainu. YHacTka BYTimis
Yy BUPOOHHIITBI €JIeKTpoeHeprii cTaHOBUTH 86%.
[Monpima Mae icTOTHI 3anacH KaM’ SHOTO Ta Oyporo
BYTiJIJIs 1 pO3BUHEHY BYTiJIbHY IPOMHCIOBICTh, B
a1l 3aiHATO Oam3bko 100 tmc. oci6. OueBun-
HO, B HaWONWXKYi NECATHIITTS KaMm sHe 1 Oype
BYTiJJIS TIPOOBXKATH BilirpaBaTu 3Ha4YHY POJb B
eHeproOanaHci kpaiHu. Y naHu#t 4ac OHOBJIIOETh-
csa mapk TEC, 62% sikux crapime 30 pokis. [Jlo
kinosg 2030 p. OynyTp BHBEAEHI 3 eKcIIyaTamii
12 I'Bt crapux noryxHocTteil. B «EnepreTuuniii
nonituni [lonpmri 1o 2030 p.» mIaHY€ETHCS MOZIED-
Hi3yBaTu ab0 mMoOyayBaTH BYTUILHI €HEPTOOIOKHU
3arajpbHOI0 MOTYXHicTIO ~12 ['BT, KOMIIeHCy0UH
BUOYTTS CTapHuX MOTYyXHOCTEH [9].

Opnak y 3B’SI3KY 3 pi3KHM 3HM)KEHHSIM BapTOC-
Ti BUPOOHHMITBA BiTPOBOI Ta COHAYHOI EJIEKTPO-
eHeprii Ta 3pOCTalOY0K HETATHBHOIO PEAKII€I0
TPpOMaJICLKOCTI HAa HAaHOPyIHIINI BUAW TeHeparii
[Tonpmra 3MiHIO€ cBOIO mo3uIito moxo B/IE i1 po3-
paxoBye Ha gomomory €Bpomeiickkoro Corosy y
¢inancyBaHHI nepexigHoro nepiony. Benauka vac-
THHA iMnopty enektpoeHeprii B [lonpmi y 2019 p.
npumana Ha llBemito i Himewuwmny, me cepenHi
onToBi miHw cknanu 175 3motux (44,7 mon. CILIA)
1 165 3moTtux 3a MBTToA, BiATIOBiAHO, MTOPiBHS-
HO 3 229 3notumu B [Monbmii. SAkuio [lonbina Oyne
Jaji BUPOONISTH OifbIIy YacTHHY CBOEI €IEKTPO-
eHeprii 3 Byriuis, Hinu OyAyTh BUILUMH, HIX Yy Cy-
CiHIX KpaiHax, SKi BUKOPHCTOBYIOTHh OiJBII €KO-
JIOTI9HO YHCTI JpKepena eHeprii. Excneprn Himeu-
YUHU BBaXXAIOTh, 110 MOKU CTPYKTYpa MOJbCHKOT
CHEPTeTHKH BiIpi3HAETHCS BiJ Ti€l, IO iCHYE B Cy-
cigHix KpaiHaXx, iMIopT enexTpoeHeprii B [lonbury
oyne 3poctatu [10—12]. BupoOHHUTBO exekTpo-
eHeprii Ha JITHITOBUX 1 KaM SHOBYTITBHHUX €JIEK-
TPOCTAHIIIAX HANWOUIBIITOT EHEPTETHIHOT KOpITopa-
wii Ioaemi PGE sausunocs ma 12 i 19%, Bigmo-
BiJiHO, B mepiiii mosioBuHi 2019 p., mocunaw4uch
Ha 30inbpmeHHs iMmnopty [12].

Himeyuuna — ogHa 3 HailOinpmux y CBITI Kpa-
{H-CIIOKMBa4iB BYT1JUISI 3 PO3BHHEHOK BYTiJb-
HOIO TIPOMUCIIOBICTIO — turanye a0 2038 p. 3akpu-
TH BCi 84 ByTiNbHI €JIEKTPOCTAHIN 13 MEepPexonoM
Ha aNbTEepHATHBHI JKepena, mo0 BUKOHATH CBOI
30008’ s13aHHA B paMkax [lapusskoi yrogu. Y 2019 p.
B/IE B HiMeuuunHi Bke BUUIIIN Ha Iepiie Micue,
3amiguBmm 80 ByrimpbHUX TEC, mo moxpuBaioTh
40% motped B enexTputi. [ mopiBHIHHS — YacT-
ka eHeprii, Bupobnenoi na BJIE, y 2018 p. crano-
Buia O0imu3bko 40%, y 2017 p. mopiBHIOBaja Tpe-
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tuHi, y 2016 p. —29%, a'y 2000 p. — 7% [13, 14].
3rigHo 3 mpoekTamu ypsaay, 65% eHepromnocrayaH-
Hs KpaiHu MaloTh OyTH 3abe3lnedeHi 3a paxyHOK
anbrepHatuBHUX Jxkepen ao 2030 p. ta 80% mo
2040 p. [15].

Curtyartiss 3 BYTUIBHHUMH €JICKTPOCTAHIIIIMH
cBiguuTh, 1m0 HimeuunHa Oyme 3MylieHa HE JIHIIE
MEePEXOJUTH Ha BiIHOBIIOBAIBbHI JKEepesia eHeprii,
aje i BUKOpUCTOBYBaTH Oinblie razy Ta OyayBaTH
HOBI ra3oBi cradiii. [Ipu ToMy BHUpOOHUIITBO eneK-
TpoeHeprii razosumu TEC B HimeuunHi 3a ocTaH-
Hi 5 pOKiB CKOpOTHJIOCSA Maibke BiBidi (3 59,8 mo
31,4 TBt'rox.). 3apa3 yacTka MPUPOMHOTO Ta3y B
HIMEI[BKIH eJNeKTPOCHEPreTUlli CTaHOBHUTH TpPO-
xu Ounbine 13%, ame BoHa Moxe moaBoiTucs [15].
[Ipotsirom OinbIIOi YaCTUHU OCTAHHBOTO JECATH-
nitTsa B HiMmewuwHi — HalOimpIIi#t exoHOMIIlI €Bpo-
A — CITAJIFOBATH BYT1/UIsA OyJI0 BUTITHIIIE, HIXK Ta3,
ajie Taka cuTyairis sminuiaace y 2019 p.

ByrinbHa eHepreTuka B iHIINX KpaiHax cBiTYy.
B 2019 p. B IliBnenHo-cxigHid A3ii BUpOOHULITBO
ejexkTpoeHeprii Ha Byrimii 3pocino Ha 10% 3a pa-
XYHOK BBEJICHHS B €KCIUTyaTaIlil0 HOBUX BYT1TbHUX
CJICKTPOCTAHIlIH, OYMIBHHUIITBO SIKMX PO3IOYAIOCH
paninre. Lle#i perion icTOTHO 3aJI€XKHUTh BiJl iIMITOp-
TOBAaHOTO €HEPTEeTUYHOTrO BYTiJUIsL, KpiM [HAOHE3I,
AKa caMa € Horo BeMKuM BUpoOHUKOM. HaltmBua-
1ie 30iabpIneHHs iMmopTy Byris (yasidi) B 2019 p.
BimOynoce y B’ernami. ¥ 3Biti MEA «BinHOBmIO-
BabHI Jkepena eHeprii 2019 poky» migkpeciro-
€TBCS, IO PETiOH BijcTae BiJ IHIIWX KpaiH y BU-
POOHUIITBI BIIHOBIIIOBAJILHOI €HEPTIi, alie € AesiKi
O03HAaKH TOTO, IO Le 3MiHIeTbca. Hampukian, y
B’ernami 3a octamHi 12 MicsmiB 3arajibHa KiJib-
KiCTh COHSYHMX HaHelew 3pociia B 10 pasis [5].

Kumau 3atimae noMiHyI04Yi TO3UIi Y BHKO-
pucTaHHI BYriJuis B eHepreruii, sike B 2019 p.
nocsrno pekopaHux 48,1% Bin 3araabHOCBITOBO-
ro noxkasHuka. Kurail € HailbinpmuM y CBiTI BHU-
POOHUKOM, CMOXXMBa4eM Ta IMIIOPTEPOM BYTLJLISA.
YV Kwurai po3puB MiX 3pOCTaHHSIM BHPOOHUIITBA
eNIeKTpoeHepTii Ta 30iTbIICHHSAM IONHUTY 3aIlo-
BHIOETHCS BYTUIHHOIO TEHEpaIi€ro, 1 Toal 3alex-
HICTh BIJl ByTULIsSI BUXOAUTh Ha MEPIIUNA TIaH., Y
2017-2018 pp. BUpOOHHUITBO €JICKTPOCHEPTii Ha
ByTimi Bupocio Ha 6,6% y piyHOMY YHCICHHI.
Ane Kurtaii s 3HW)KEHHS BUKUIB CMOTY Ta Tap-
HUKOBHX T'a3iB Ma€ HaMip 3aKpHUTH Y HAWMOIMKINT
yac 8,66 ['BT 3acTapinoi moTyXHOCTI, 10 IPAIIO€
Ha Byrimn (01oku motyxHicTio meHie 50 MBT).
Kurali nnanye 3MycuTH OifbLIICTH CBOIX BYTijib-
HHUX €JIEKTPOCTAHIIH BCTAaHOBHTH TEXHOJOTIIO
HaJIHU3bKUX BUKHUIIB B aTrMocdepy. CKopodeHHS
BUPOOHHUIITBA eIeKTpOoeHeprii Ha ByTimai B Kurai,
HE3Ba)Kal0OUYW Ha TMPOJOBKEHHs OYIiBHUITBA HO-
BHUX OJIOKiB, IPU3BEJIO 10 3HMKEHHs KoedimieHTa

BHUKOPHUCTAHHS BCTAHOBIICHOI MOTY>KHOCTI BYTiJIb-
HUX €JICKTPOCTAHLI# 10 pEeKOPIHO HUZBKOTO PiBHS
B 48,6%. Lle ueTBepTHil pik MOCIHIiJIb, KOJIU Cepell-
Hii TOKa3HUK 1o Kpaini OyB Hmxkue 50%, a Takox
HH)KY€ CepeqHbOro cBiToBOTO piBHA — 54% [5].
[Ipote, xoua Kurtaii cKkOpOTHB YacTKy BYTIIA B
3araybHill CTPYKTYpi eHeprocrnoxxuBaHHs 3 68% B
2012 p. 1o 59% B 2018 p., 3aranbHe CHOXUBAHHS
NpoaoOBXKyBaio 3poctaru, iy 2019 p. y Kurai Bce
me Oyno Oinmpme 200 I'BT HOBUX MOTYKHOCTEH,
10 TPALIOTh Ha ByTLLI [16].

Pazom 3 Ttum 3a ganumu IEEFA Kurait npono-
BXKY€ 1HBECTyBaTH y OyJiBHUIITBO BYTUILHUX €JIEK-
TpocTaHlill y 23 kpainax. Kpainu 3 HalGinbmIo
MOTY)KHICTIO BYTiJIbHOI reHepalii, nigATpuMyBaHO1
KuTaiicbkuMu Qinancamu, — ue banrmanem, a Tta-
ko B’ernam, IliBnenna Adpwuka, [lakncran Ta
Ianmonesis. Pazom i3 Tum y 2019 p. B Kurai Oynu
yKJIaJIeH] Mepir KOHTPAKTH Ha BITPOBI Ta COHSYHI
eJNIeKTPOCTAaHIIi, sIKi BUPOOIISIIOTH €JIEKTPOSHEPTI0
3a Ti€I0 X LiHOI0, IO 1 BYTiJibHI, 1 OyAyTh BBEJCHI B
eKCILTyaTaIlif0 HalOMmKInM qacoM [5].

B [uoii B 2018 p. mo3Bin Ha OyHiBHHUIITBO HO-
BUX BYTUIBHHX EJICKTPOCTAHINN ITOCIT PEKOPIHO
HU3BKOTO PiBHA. BUpOOHHUIITBO eneKkTpoeHeprii Ha
Byriuri B 2019 p. Bmano 10 HailHMKYOTO PiBHS 3
2014 p. KoediuieHT BUKOPHCTAaHHS MOTYKHOCTI Te-
MIJIOBUX BYTINBHUX €JNEKTPOCTaHIi# B [HIiT ckinanae
58%. Byrinsai TEC cTukawoTbes 31 3p0CTar0d0r0
KoHKypeHttieo 3 6oky BJIE, i 20 I'Bt moTyxHOCTI
Ha BYTUUII € HAOJOBUHY MOOYyHTOBaHUMHU 1 Oe3fi-
SITBHAMU.

Inpis ycmimHo TpaHchopMye CBOIO CHCTEMY
CJICKTPOINOCTAYaHHs, IEPEXOASYH Bl JOPOTUX IM-
MOPTHUX BYTLILJIA 1 Tazy 0 Bce OimbpIIol YacTKH Bi-
TYU3HAHOI, OLTBIN MemeBoi BITPOBOi, COHSYHOI Ta
rigpoeneprii. Tapud Ha COHSIYHY i BITPOBY €HEp-
riro cknamae 35 meut CIIA/xBtrox, mo #Ha 20%
HUXX4Y€ BapTOCTi BITUM3HSAHOI BYTiJbHOI eHeprii Ta
BJIBi4i MEHIIIE BAPTOCTI HOBOi IMIIOPTHOT TEIIOBOI
eHeprii. [Hais morpedye MBUIKOTO MPHUCKOPEHHS
IHBECTHIIIHN Y CBOT €IEKTPOCHEPTETHIHI ITOTYKHOC-
Ti 1 0c00aMBO B OyaiBHUIITBO cTaHiii Ha BJIE. Taki
MJIaHU CTaBJATH IHMII0 HA TPETE Miclle B CBITI 1O
BIPOBA/XKEHHIO BiAHOBIIOBAJIBHUX JKEPEN eHeprii
3a Kuraewm i CHIA.

ImmiopT enepreruanoro Byrimuis y Iliedenny Ko-
pero B 2019 p. mopiBasHO 3 2018 p. 3HU3UBCS Ha
10%. 3a nanumu MEA BUPOOHHIITBO €IICKTPOCHED-
rii Ha BYTijull 3MEHIIMIOCH 32 Lel nepion Ha 9,8%,
IO € PEKOPIHUM CKOPOUYEHHSM BUKOPHCTAHHS BY-
rimnsa. Y 2018 p. IliBzenna Kopes Oyna geTBepToio
KpaiHOIO-IMIIOPTEPOM BYTLIIJIA B CBiTi micis Kurato,
Iunii Ta Snownii, ane ypsia 3anponoHyBaB 301IbITH-
1 BukopuctanHs BJIE B kpaini mo 20-35% no
2040 p. (mopiHsiHO 3 8% B 2019 p.) [5].
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YV Cnonyuenux llImamax Amepuxu B 2019 p. mo-
TYXXHICTh BYT1UIBHHX €JIEKTPOCTAHIIIH 3HU3HUIACh HA
13,9% nopisusiao 3 2018 p., a BUKOpUCTAHHS BYT1JI-
751 y BUPOOHHMITBI €NeKTpOoeHepril 3MEHIINIOCh Ha
pexopaHi 13,0%. Kpaina 3HaxoauThecst Ha LUIAXY A0
HaWOUTBIINX TIOPIYHUX CKOPOYCHL BHUPOOHHIITBA
ejexTpoeneprii Ha Byriwi: y 2019 p. 3akpurto By-
TiIBbHI CTAHIIT 3araibHOI0 MOTYXHicTIO 14,0 BT [5].

3a pmanumu IEEFA 1mo3uTMBHI HacHiAKU BinX
AKHAWIIBUJIIOTO 3aKPUTTS BYTUIBHUX €JIEKTPO-
CTaHILi{ BUSBIEHO B CEMHU 3 JECATU PO3IISAHYTUX
creHapiiB po3BuTKy. IloTo4HI BUTpaTH Ha BHU-
POOHUITBO €IEKTPOEHEPrii 4YOTHPMa BYTIIBHUMHU
enekTpocraHiismu kommnanii PacifiCorp craHoB-
nATh Tpoxu Oinbiie 85 mon./MBtrom, B TOH 4ac
gk ii BupoO6HuuTBo 3 BJIE komryBatnuMe OMU3bKO
70 mon./MBT'TOA, AKIIO €HEProMOCTavyalibHa KOM-
maHis Oyme cama OymyBaTH i €KCITyaTyBaTH CO-
HsYHI enekrpoctaHuii. Ha 45 ByrinbHHX ONMOoKax
nes’situ mratiB CHIA piuni koedilieHTH BHU-
KOpHCTaHHs MOTyHOcTi B 2018 p. Oynu meHme
25%, ToOTO BOHM MOKPHUBAJIU HE 0a30BY, a MIKOBY
yacTUHY rpadika BHPOOHHIITBA €JIEKTPOEHEPTii.
Ile cTBOpIOE BENMKE HAaBaHTAXXEHHS Ha YCTaTKYy-
BaHHJ 1, K MPABHUIIO, NIPU3BOJUTH 10 OLIBII BUCO-
KUX eKCIUTyaTalniitHux Butpart [7, 8]. 3a oriHKkaMu
IEEFA na kineus 2020 p. me 8,5 I'BT ByrinsHOi
reHepauii Oyne synunene [17].

PunkoBa BapTicTh BYTINHHUX €IEKTPOCTAHIIIN
mBuaKo cranae. Tak, Ha mogarky 2019 p. HaitOib-
IIa MpUBaTHA BYTUJIbHA KoMmmaHis B cBiti Peabody
Energy mana 3araJbHy pHHKOBY BapTicTh 3,6 Mi-
JBspAa A0JapiB, a B KiHIII pOKY BOHA BXKE€ KOLITYBa-
na MeHnre Mutbsapaa [17]. 3a qaHUMU TOCIiTHHIIb-
ko1 kommanii Morgan Stanley & Co. B CILIA Bupo6-
HHIITBO €JICKTPOCHEPTii Ha BYTULII CKOPOTUTHCS 3
27% Big 3aranbHOTO eHeprocnoxuBaHHs B 2018 p.
1o Bcboro 8% y 2030 p., Toxi sk yactka BJIE 3poc-
Te Bix 9 mo 30% [18].

CBiTOBi mepcneKTHBU BYTiJbHOI TeNJI0BOI
redepauii. He3paxatouu Ha Te, mio MEA nporso-
3yBaJIO 3pOCTaHHA NONUTY Ha EHepreTUYHe BYTij-
ng HaBiTh micast 2030 p., rmobanpHEe BUPOOHUIITBO
eJIEKTPOCHEPTIi Ha BYT1JUII 3HMXKYETHCS 1 JOCSTIIO
pekopanoro miHiMmymy B 2019 p. Xoua cBiT mo-
Jla€ HOBI €JIEeKTPOCTAHIIi Ha BYTiJIIi, X cepeaHiit
KoeQilieHT BHUKOPUCTAHHS 3HUXKYeTbcs. llicma
miky B 62% y 2011 p. ByrinpHI emeKkTpocTaHIii
B 2019 p. mpairoBanu B cepeaHboMY TibKU 54%
yacy. ByrinbHa iHdpacTpykTypa OGaraThox KpaiH
cTapie€ i BTpadyae rHy4KicTb. MaiiOyTHe ByTinbHOT
reHepanii B cBiTi oOMexeHo. BimHoBmrOBadbHI
JDKepella eHeprii CTaloTh BCe OUIBIN JEHIEBUMH.
CBiTOBa eJIEKTpOTeHeparlisi 3apa3 3HAaXOIUTHCS Ha
cranii pyHIaMEHTAILHUX 3MiH, sSKi HaOHparoTh
00epTiB i, UMOBIpHO, TPUCKOPATHCS, OCOOIUBO Y

3B’SI3KY 3 JOCATHEHHSIMH B 001aCTi HAKOMHUYCHHS
eneprii [5]. Bxe 3apa3 cydacHi cuctemu 30epi-
raHHs eHeprii (energy storage) BCTaHOBIIOIOTHCS
Ha 00’extax BJIE [19].

3a maHUMHM |HCTUTYTYy €HEpPreTHYHHX IOCIIi-
mkers Poki Mayntin (RMI), CIHIA, mobansauit
CHEPreTHYHHUN Tepexil BigO0yBaeThcs IIBUIIIC,
HIXK mepeadavalu MOJENi, 3aBISIKH BEIUYE3HUM
IHBECTULISIM Y PO3POOJIICHHSI MEPEIOBHX aKyMy-
JNATOPHUX TEXHONOTiH. BuTpatn Ha 30epiraHas
€Heprii B CBITI 3HWXKYIOTHCS MIBHUAIIE, HIXK OUiKY-
Bajocs. 3a migpaxyakamu RMI momepenni i 3ammna-
HOBaHi iHBecTHUIii Ha niepiox 1o 2023 p. cknagyTh
150 mapa momapiB. Tuibku B mepimiéi moOJIOBUHI
2019 p. BeHuypHi KoMnanii BHecnu 1,4 Mipa gona-
piB y MiATPUEMCTBA, IO 3aHMAaIOTHCS TEXHOJOTi-
ssMu 30epirangasa eHeprii. Y RMI BigzHadaroTh, 110
TakKi 3MiHH MOXYTh MO3HAYUTHCS Ha CTaHIIAX Ha
MPUPOAHOMY Ta3i, sIKi HE 3MOXYTh KOHKYPYBAaTH 3
BiTHOBJIIOBaJbHUMH JKEpeJIaMu €Heprii 3 cucre-
MaMu 30epiransas. B manuii yac akTUBHO pO3BHU-
BalOTHCS JOCIIJDKEHHS II0JI0 CUCTeM 30epiraHHs
eneprii B CIIIA, Kurai, €Bponeiicekkomy Coro3si Ta
Iunii. Bxxe 3apa3 Kuraii moMiHye Ha PUHKY €JICK-
TPOMOOUTIB i COHTYHUX (POTOETEKTPUUHUX TEXHO-
JIOTiH 3aBISIKH OUIBII PaHHIM, BEIUKUM 1 MOCIIi-
JIOBHUM 1HBECTHIIISIM.

Mo:kauBuii BIVIMB Ha CTAH TEIUIOBOI eHep-
reTukn Ykpainu. HaBenenuii Bume anamiz daxk-
TUYHUX TEHJEHIINH PO3BUTKY TEIUIOBOI CHEPIreTUKU
MoKasye MBHIKI Temmu 3akpuTTs ByritbHUX TEC.
Le#t Tpena ckopiur 3a Bce Oyae BIIIMBATH 1 HA CTaH
TEIJIOBOi eHepreTUKN YKpainu. Sk y BcboMy CBITI,
Ha 00cCsTH BYTiNBHOI TeHepallii kpaiHu Oyae BIUTH-
BaTH HU3KA (aKTOPiB:

— apTYMEHTH OO 3aJIeKHOCTI Bil BUIOOYBaH-
HS BITYM3HSIHOTO BYTi/UIA 1 comiaiapHuii paktop. B
VkpaiHi, sK 1 B psAai KpaiH, 3HaYHO 3aJICKHUX BiJ
BYT1JUIS, IEPCIIEKTUBH PO3BUTKY BYTUIBHOI TEILIO-
BO1 €HEPreTHKHU AyXe HesicHi. 3apa3 B YkpaiHi 00-
TOBOPIOIOTHCS BapiaHTH PO3BUTKY, KOJIH OAHOYACHO
13 BupoBamkeHHsIM BJIE TemmoBi emexTpocrtaHInii
OyIyTb MPAIIOBATH «JI0 TTOBHOI aMOPTH3AIi1»;

— BHUMOIM el exomoriyHoi momituku €C
oo 3HmkeHHs BukuAiB CO, Ta 3a0pyaHIOIOYHX
PEUOBUH;

— BpaxyBaHHS TEILIOBOI TeHepalii aAmsa meHTpa-
JII30BaHOTO TEIUIONMOCTAa4aHHsA MiCT. BrpoBamkeH-
Hs eyiekTpocTaniit Ha BJIE He Bupimye nmpoOiemy
LEHTPaTi30BaHOTO TEIJIONOCTaYaHHS;

— QaxTop maneBpeHocti. Haiibinpm nepcnek-
TUBHHUM JJI51 TOKPUTTS MIKOBUX HABAHTAXKEHb € BH-
KOPHUCTAaHHA CyYacHHX Tapora3oBUX i ra3orypOiH-
HUX YCTaHOBOK;

— TepMiHU OyAiBHHMIITBA. ByAIBHMIITBO aTOMHOI
cranuii 3aiimae 10-20 pokiB i BUMarae BeIu4e3HO-
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ro JepkaBHOTO Kamitany. He menme 4—5 pokiB He-
00xi1HO0, 006 MoOyayBaTH HOBHI TEMJIOBHUI eHEp-
ro0J0K, a OyniBHUIITBO ycTaHOoBOK Ha B/IE Bumarae
He OiNbIe HiXK 2 POKiB;

— (piHAHCOB1 BUTpPATH;

— KOHKYPEHTOCIPOMOXHICTh €JIEKTpOreHepa-
il 3 ypaxyBaHHSIM BapTOCTi IMIIOPTHOI €JIEKTPO-
eHeprii;

— MPIOPUTETHUN HANPSMOK PO3BUTKY BiTHOBIIO-
BallbHUX JKEepEN eHeprii 3 cuctemamu ii 30epiras-
HA (HE BIJICTAIOYH BiJ BCECBITHHOTO TPEHIY).

BpaxoByroun HeoOXigHICTh BUKOHAHHS YKpai-
HOIO sk uneHoM Eneprermunoro CmiBTOBapHCTBa
3000B’s13aHb IM0J0 OOMEXKEHb BUKHUIIB 3a0pyi-
HIOIOUUX PEYOBHH Y MOBITPs, IO BiLOOPakeHO y
HamionanpHOMY mIaHi CKOpPOYEHHS BHUKHUIIB BiJ
BEIIMKUX CHANIOBAaLHUX YCTAHOBOK, IiJIEH €Ko-
JIOT19HOI MOJIITUKH ION0 3HUKEHHS BUKUIIB CO2
Ta MOXJIHBI TpadHi CAaHKIT Yy BUIIISIAI BUPIBHIO-
I0YOTO TOJATKy Ha MPOAYKIIit0, 1[0 BUPOOJISIETHCS
3a €KOJIOTIYHO OPYAHUMH TEXHOJIOTiIMH, IePCIIeK-
THBU PO3BUTKY TEMIOBOI CHEPreTHKH B YKpaiHi
MOYKHa TTOB’s3aTH 3 Hanpsmkamu BJIE i razoBumu
TEXHOJIOT1AMHU.

Pobomy euxonano 3a nanpsmom «Iliompumka
npiopumemuux 0Jisi 0epIHcasu HAYKOBUX QOCTIONCEHD |
HAYKOBO-MEXHIYHUX (eKCHepeMemanbHux) po3poooK»
o100aicemnoi npoepamu KIIKB 6541230.
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