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3EJIEHA EHEPTETUKA:
MMPOBJEMMU OXOPOHHU HABKOJIMINIHbBOI'O CEPEJOBHUIIIA

CBOFOZIHi BAXKJIMBOIO HAYKOBO-TIPAKTUYHOIO 3a4adcro I ACPKABHUX CICKTPOIIOCTa4YaJIbHUX
KOMIIaHIM 1 MIANPHEMCTB, SKi O€3MOCEPEAHBO BIAHOCIATHCS 10 MAJIMBHO-CHEPreTHYHOIO0 KOMILIEKCY
YkpaiHu (CEKTOp €NeKTPOeHEepPreTukr), € 3a0e3nedeHHs eHepreTuyHoi Oe3NmeKkW Hamoi Jep>KaBH.
BupinieHHs1 Takoro MUTaHHS TOB’S3aHE 3 YTBOPEHHSM HAJIHHOI MEpeXi KOMILIEKCIB albTepHATHBHOI
reHepaiii i morpedye MNPOBEACHHS IMOMEPEAHBOrO aHaji3y, MIOCTIIPKEHHS, BJIOCKOHAJICHHS 3aco0iB
iHTerparii (Cromy4eHHs) BITPO-, COHSYHUX, 0i0-, TIIPOENEKTPOCTaHIIi 3 MPOMHCIOBUMH MEpPEKaMH B
iH}pacTpykTypi YKpaiHu ToIIO.

Kpim ymockoHaneHHS TEXHIYHOI YAaCTHHU IHTETPOBAHMX KOMIUIEKCIB 3a CXEMOIO <«DKEpPEo
aNbTEPHATUBHOI TeHepallii — TepeTBOPIOBAIbHA CTAHI[II — MPOMHCIOBA EJIEKTPUYHA MEperKa
aKTyaJIbHUMH € EKOJIOT1YHI acCleKTH «3€JeHOI €HEpreTUKW». 10oMy BHWHHUKA€ HaralbHE MUTAHHS IIOJ0
JOCIIIKSHHS BIUIMBY Ha 30BHIIIIHE €KOJIOTTYHE CEPENOBHINE 00 €KTIB  ajbTEPHATUBHOI EHEPreTHKH a0o
iX TO3WTHBHA YaCTKa IOAO0 3MEHIIICHHS HETATUBHOTO BIUIMBY HA €KOJIOTIIO BiJ TPaJMINIMHOI TeHeparrii
eIIEKTpoeHeprii. ABTOPCHKINA aHaIi3 BU3HAYCHHS TUHAMIKHA Ta CTPYKTYPH BHPOOITKY €IIEKTPUIHOI eHEpTil
MIIITPUEMCTBAMH QJIbTEPHATUBHOI CHEPTCTUKN B Y KpaiHi JO3BOJIIE BU3HAYUTHCS 3 00CSATaMHU BHPOOITKY
CIIEKTPUYHOI eHeprii 00’ €KTaMHu aJbTEPHATHBHOI €HEPTCTUKH Ta BU3HAYHTHCS 3 00CATaMH €JIECKTPHUIHOI
eHeprii, sKi OyIM 9YacTKOBO 3aMillleH] BiTHOBIIIOBAHOIO €HEPTETHUKOIO.

B poGoti po3rnsHyTO IMHAMIKy pO3BUTKY BiAHOBIIOBaJdbHHMX kepen eHepretuku (B/IE) B
VYkpaiHi, 30kpeMa O0OCSITH BHPOOHHUIITBA EICKTPOCHEPTil «3eNIEHOi €HEeprii» Ta «IIKIIIHBOI E€HEepriiy.
Buxonano aHaii3 BiIMOBiTHUX HOPMAaTUBHUX JIOKYMEHTIB Ta HASBHOTO CTaHy 1010 BipoBamxeHHs B/E
B Ykpaini mporarom 2015-2021 pp. Oxpema yBara NMpHIUISETHCS BHBUYECHHIO MOKA3HWUKIB TPAHUIHUX
00CSTiB BUKUAIB 3a0pyIHIOIOYHX PEYOBHH Y MPOLIECi BUPOOHUIITBA €NEKTPUIHOI EHEPTii.

PosrnsHyTO MUTaHHS BUKOPHCTAaHHS €HEpro30epiraloumx TEXHOIOTIH y KOHTEKCTi 3a0e3nedeHHs
€KOHOMIYHOT Oe3rekn Y KpaiHu.

KarouoBi ciioBa: BigHOBIIOBaNbHI JpKepena eNEKTPOSHEprii, albTepHATHBHA TEHeparisd,
HAaBKOJIHIITHE EKOJIOTTYHE CEPEIOBHUIIIE.

IMocranoBka mnpoOiaemu. [IuTaHHS 3MEHIICHHS 3amaciB MaIWBHUX KOPHCHUX KOMAJIHMH, Ta
OOMEKEHOCTI BHKOPHCTAaHHS EHEPreTHYHHUX PECypCiB CTUMYJIOE TIOMIYK e(pEeKTUBHUX CIOCcO0iB
BUKOPHCTaHHS aJbTEPHATHBHUX JDKEPEN eHeprii Ta 3 KOXKHUM POKOM HaOyBaloTh Bce OLIBINOT Baru. Y
CBITI BXKMBAIOTHCS aKTHBHI Jii 1110/I0 3MEHILICHHS! HETaTHBHOIO BIUIMBY JIFOJMHN Ha TUIAHETY, ITiJABUIICHHS
e(eKTUBHOCTI BUKOPUCTAHHS HasSBHUX PECYpCiB Ta MOIIYKY HOBUX, OUThII epEeKTUBHUX PKEpEN eHeprii.
[IpoTre OCHOBHMMHM YMHHUKaMH BIUIMBY BITPOCHEPIeTUKH HAa HABKOJIMWIIHE CEPEIOBHIIE € BHITYYCHHS
3eMEIbHUX TEPUTOPil, IIyMOBI e(QEeKTH, BUCOKA METaJOEMHICTh BITPOSHEPTeTUYHUX YCTAaHOBOK 1
3aru0enb MEepeliTHUX MTaxiB; BUKOPHCTAHHS COHSYHOI €HEprii MOB'I3aHO 3 JESKUMH EKOJIOTIYHHMHU
mpobiieMaMu, Mo-Tiepiie, morpedba y TOPIBHAHO BEJHKIH KUTBKOCTI IUIOMI, IO-Apyre, BUPOOHHUIITBO
relioeNIeMeHTIB TIOB'SI3aH0 3 HEOE3MeYHNM 3a0pyJIHEHHSM BOJHOTO i MOBITPSHOTO OacelHiB, IO-TpETE,
Uil BUPOOHUITBA (DOTOEIEMEHTIB BUKOPHCTOBYIOTHCS CHONYKH MHII'SIKY, CEJIeHY, CYpMH, KaaMilo Ta
IHIIMX TOKCHMYHHMX XIMIYHHX €JIEMEHTIB, IO-4eTBEPTE, I BUPOOHMIITBA J3€pKal BUKOPHCTOBYIOTH
CIIOJIYKH PTYTI.
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B yMoBax ckiaHOT €KOHOMIYHOI Ta TMOJIITUYHOI CUTYyallii, TIOCTa€ MUTaHHS 3a0e3neueHHs
eKOHOMIYHOT  Oe3meku, a mpoOsieMa BHUCOKOTO  PIiBHS ~ EHEPrOCMOKUBAHHSA,  IMiABHILECHHS
eHeproe() eKTHBHOCTI Ta PO3BUTKY BiJHOBIIOBAHOI CHEPIeTHKH € Ha[3BUYaHO aKTyaJIbHUM ISl Y KpaiHu.

AHaJi3 ocTaHHIX AocaimKeHb i mydaikauii. ocnimkeHHs y chepi eHeprozdepeKeHHs,
CHEeproMeHe[DKMEHTY,  (piHAaHCYBaHHA 3aXOMiB  €HEpro30CpeKEHHsS, 3aKOHOAABCTBA Yy  raiysi
CHEPro30epeKCHHS, a TaKOK OCOOJIMBOCTI JCPKABHOI MOJIITUKU 3 CHEPro30epeKEHHs 3MIHCHIOBAIN K
BITUM3HSHI TaK 1 3apyOikHi Bueni: M. Bynrakosa, M. [Ipucrymna, €. boopos, A. Kaunncekuii, C. €pMisios,

B. I'eenp, 1O, Amenko, B. I'puroposebkuii, M. Kynuk, B. ['op0Oyinin, O. Kupunenko, €. 3510iHa,

O. JTronbos, T. ITimonenko, I1. Makapenka, O. Kaniniuenka, B. Apanuiii Ta inmi [4-10, 11-15].

[MocraHoBka 3aBaaHHsl. AHaJi3 HAyKOBUX MyOJiKallili J03BOJIMB BHUSBUTH HEIOCTaTHBO
JOCIIPKEHUM TUTaHHS 3aCTOCYBaHHsS €HEpro30epiralodnx TEXHONOTI y KOHTEKCTI EeKOHOMIYHOI
Oeslekn, MO0 € CHOTOAHI HAA3BUYAHHO akKTyalbHUM st Ykpainu. Cepex HeBUpilIeHHX mHpobieM
3aJIMIIAETHCS PO3TJSI BIUIMBY €HEpProe)eKTHBHUX TEXHOJOTIH SIK 3alOpyKH eKOJOTiyHOi Oe3meku
Ykpainu.

Bukaan ocnoBHoro marepiany. CrioxuBaHHsi enekrpoeHeprii (Opyrro) npotsirom rpyaus 2021
POKy 30iibIeHO MOpiBHsIHO 13 TpyaHeM 2020 poky Ha 260,4 M kBrrox (ado 1,7 %). CrioxxuBaHHS
eNeKTpoeHeprii (HeTTo) raly3sMH HaI[iOHAJILHOI EKOHOMIKM Ta HaceneHHsM y Tpyani 2021 poky
cranoBwio 11 890,1 mmu xBrrom, mo wa 204,1 muu xBtrox (abo 1,7 %) Gimblie aHANOTIYHOTO
noka3uuka 2020 poky.

dakTryHE CNOXHMBAaHHS enekTpoeHeprii B Ykpaini 3a 2019-2021 p. Mae Mo3UTUBHY TUHAMIKY B
cropony 30inbinenns (puc. 1) [17].

[lnHaMika CnoxuBaHHA enekTpoeHeprii B YkpaiHi (bpyTTo)

[Oxepeno: MiHeHepro

16k

2021 p.

15k

14k

CNOXMUBAHHA, MAH KBT-rog

11k 2020 p.

CI4EHb noTHR 6epe3ema KEITEHb TpageHb YepeeHb NUNeHbL cepneds gepecens XOBTEHb AucCcTONAA rpyaeHs

- 2019p. -+ 2020p. & 2021 p.

Puc.1. Innamika cnokuBaHHS eJIeKTPoeHeprii B YKpaini

B Tabn. 1 HaBeneHO BUKOPUCTAHHS TEIIOBOI Ta EIEKTPUYHOI eHeprii Mo rpymnax, a TaKoX 3arajbHe
BHKOPHCTaHHs enekTpoeHeprii B Ykpaini y 2020 pomi. Y Tabn. 2 HaBeqeHO NaHi MIOA0 BHKOPHCTAHHS
enexTpoeHeprii 3a rpynamm crnoxuBauiB 3a 2020 pik. Y Tabn. 3 HaBemeHo HaHi IpoO LiIbOBE
BHKOPHCTaHHS ENIEKTPOSHEPTii B perioHanpHOMY po3pisi 3a 2020 pik.

BigHOBMIOBaNIbHY €HEPTreTHKY HAa3MBAIOTh «3€JIEHOI EHEPreTHKOIO», aJDKe ii BIPOBAIKEHHS
HampsiMy TOB’S3aHO i3 MiIBUIIEHHSM PiBHS eKOJOriuHoi Oe3mekn. HalmommpeHimuMu BUAaMu eJIeKTpo -
CTaHIIIH, 10 BUKOPHCTOBYIOTH BiJHOBJIIOBAJIBHI JpKepesa eHeprii, € COHSYHI, BITPOBI Ta TiAPOEIEKTPO-
CTaHIii. 3arajJbHOCBITOBA OIS EJIEKTPOEHEpPTii, BHUPOOJIEHOI 3 BiJHOBIIOBAIBHUX JDKEpEN, IOCTIHHO
3pocTae. Y IeAKUX KpaiHaxX 4acTKa «3€JIEHOi eJIEeKTPOEHEprii» BXKe MEPEBHUILY€E YaCTKy eleKTpOeHeprii,
110 BUPOOJISIETHCS aTOMHUMH Ta BYTUIBHHUMHM eJeKTpocTaHisiMu. Tak, €sporeiicbkuii Coo3 MOCTaBUB
co0i 3a Mery mo 2030 p. orpumyBaru 32 % eHeprii 3 BimHOBIOBaIEHUX JoKepen. CtaHoMm Ha 2020 p.
YyacTKa BiTHOBIOBaNbHOI eHepretuku B €C craHoButh npubmusno 20 %. Y 2011 p. Ykpaina npuen-
Hasacs 10 €BpONEeichbKOro eHepreTHIHOro CliBTOBAPHCTBA Ta B3sila HA ceOe 3000B'13aHHSI BUKOHYBAaTH
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Tabnuys 1
BuxopucranHs Tenja0Boi Ta eJJeKTPUYHOIL eHeprii 3a rpynamu i 3arajibHe
BUKopHucTanus eneprii y 2020 poui
BukopurcTaHHS TeTUTOCHEPTIi 10 rpymamM
. Biamyck ... | BuTpaTn Ha BacHi Tenfgé)}?eT Hri'l' B Buxopucranus BHKOPHCTEHHH
Perion TEIIOCHEPT T, norpedu, Tuc. I'kan | 7 0 Terwtoeneprii, Tc. Tkan | oo oonoPt 1, MIH:
tHC. I'kan ? ’ CIIOMEpeKax, priL, ’ kBT'ron
tuc. ['kan
Ykpaina 88954 11557 10284 67113 78052
IIPOMUCIIOBICTb 33882 39405
HACCJICHHS 33231 38648
BukopurcTaHHS eIeKTPOCHEPTIT 110 Tpynam 3arajbHe BUKOPUCTAHHS €HEepTil
. Butparu Ha 3aranbHe
Perion Binmyck _ | BmacHi morpebu BHKOpI/ICTaHH.g BMKopMCTaH.}.I_sI BI/IKOpI/ICTaHH.S.I. BHKODHCTAHHS
eJIeKTPOEHEPTii, | Ta BTpaTu B |€NEKTPOEHEPTii,| TemnoeHeprii, | enekrpoeneprii eHeprii, MH
MiH. KBT'Tog | enextpomepexax |MiH. KBT'ron | miH. kBT'rox |, M. kBrron ’ ’
! kBT'ron
, MIIH. KBT'TOT
Ykpaina 146435 28528 117907 78052 117907 195959
MIPOMHUCIIOBICTh 81353 39405 81353 120757
HACCJICHHS 36554 38648 36554 75202
Tabnuys 2
BuxopucTaHHA eJIeKTPOeHePrii 3a rpynamMm cnoxKuBavin
CrnoxxuBaHHA CroxuBaHHS
['pynu cnoxxuBadiB y 2020 pori, I'pynu cnioxxuBayiB y 2020 poi,
MJH. KBT'Tog MJIH. KBT'Toz
1. IlpoMucnoBicTs 49307,2 2. CiIbChKOroCIIOapChKi CIIOXKHBAYI 3796,9
MaJIMBHA 3232,2 3. Tpaucnopt 5712,5
MeTaypriiina 27134,7 4. ByniBHULITBO 956,9
XiMiYHa Ta HAQTOXIMIYHA 4156,1 5. KomyHanbHO-1100yTOBI CrIoXKHBayi 14195,7
MalmHoOy 1iBHA 3163,7 6. [H1I1 HETPOMMCITOBI CIIOXKUBAY1 7383,3
OyniBeNbHUX MaTepiaiB 2333,1 7. Hacenenns 36554,2
Xap4oBa Ta rnepepoOHa 4341,4 Cno:xuBaHHsI eJIeKTpoeHeprii (opyTTo) 146434,8
iHIIa 4946 CnoXuBaHHSI eJIEKTPOeHeprii (HeTTo) 117906,7
Tabruys 3
LinboBe BUKOPUCTAHHS eJ1eKTPOeHeprii B perioHajibsHoMYy po3pisi
BukopucraHHs elekTpoeHeprii B perionabHOMY po3pisi 3a 2020 pik! / Electricity use by regions in 2020t
(muc. kBm-200) | thsd. kW-h
y tomy umcii / including Brparn
Ha Ha BJIaCHI OTpeOun CIICKTPO™ | CIICKTPO- €JICKTPOeHepril
Obear BHPOGHHLTBO | eHeproresepytounx| —roP !t CHEPIILB | g ¢ ekTpo-
BHUKOPUCTaHHS . T'AEC ma | cucremax
Perionn CJICKTPOCHEePrii TPOLYKHIL TIATPAEMCTE 3apsifl, TOIO|  OXOJOo- Mepexax / Regions
- yeboro / Total (BuKOHAHKA | (YCTAHOBOK) / own [ electricity | mxenHs / cHeprocuerem
electricity use poGit) / use of energy used for | electricity electr_lcny_
Production of generation pumped used for losses in grid
goods (works) | enterprises (units) hydro cooling system
1 2 3 4 5 6 7 8
Vkpaina 83888551 57605869 12005520 K/c 541924 10520990 |Ukraine
BinHuIipka 1728791 1204453 277233 - 11761 491400 Vinnytsya
BonuHchka 683202 548406 4364 - 1748 K/c Volyn
JuinporierpoBcekd 22012015 19384949 666869 - 74169 51609 Dnipropetrovsk
Jlonerpka 8901484 7145422 1529328 - 12111 782715 Donetsk
JKnToMApehKa 1268438 1133817 11060 - 24597 380502 |Zhytomyr
3akaprarchka 443351 318639 8106 - 5488 K/c Zakarpattya
3anopispka 7454972 4566838 2295801 - 15274 K/c Zaporizhzhya
IBano- lvano-
DpaHKiBCbKa 2577862 1604950 770642 - 1350 292126  |Frankivsk
Kuiscbka 3014648 1998501 341140 K/c 24640 K/c Kyiv
KipoBorpasceka 2284442 1264986 17514 - 27670 264968 Kirovohrad
Jlyrancpka 1161036 795083 213323 - 888 260621 Luhansk
JIsBiBCHKA 2302941 1432347 262302 - 22058 604639 Lviv
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Ipoooeoicennss mabauyi 3

1 2 3 4 5 6 7 8
MukonaiBchbKa 3299320 1205895 1308451 K/c 35754 9183 Mykolayiv
Onecbka 2320087 2077693 81215 - 9917 812458 Odesa
IMonraBchka 3822701 3453175 138659 - 16466 417145 Poltava
PiBHEHCHKA 2678332 1195241 1332291 - 9688 2040 Rivne
CymMmcbka 1196932 981544 41474 - 10632 241960 Sumy
TepHorminbCHKa 419851 352424 4939 - 7622 282609 Ternopil
XapKiBCbKa 3596405 2153336 682888 - 30645 921721 Kharkiv
XepcoHChbKa 997488 749561 56551 - 11109 K/c Kherson
XMeTbHUIBKA 1710960 775803 673267 - K/c 383416 Khmelnytskiy
Yepkacbka 1773689 1247243 219673 - 100557 K/C Cherkasy
YepHiBelbKa 1900689 183826 37968 K/C K/C 276508 Chernivtsi
UYepHiriBchka 786969 456431 112183 - 10201 268029 Chernihiv
M. Kuis 5551947 1375306 918279 - 76874 K/c Kyiv city
‘Buxopucmanms enekmpuunoi enepzii Ha 8UpoOHUYO-eKCAYAMAayitini ma 20cnooapcoki nompebu nionpuemcme 0e3 ypaxysamHs
obcseis, sionywenux nacenennio. / 'Electricity used for production and economic needs of enterprises without the amount
released to the residential sector.

K/c - Jlani ne onpuntoonoiomucs 3 Memoro 3abe3neuenns eukonanns eumoe 3axony Yrpainu “Ilpo oepacasny cmamucmuxy”
w000 KoHghidenyitinocmi cmamucmuunol ingpopmayii. / Data are not published in order to ensure compliance with the
requirements of the Law of Ukraine On the State Statistics regarding confidentiality of statistical information.

Pimenns Pagm MinictpiB Eneprerudnoro crniBroBapuctsa «IIpo BupoBamkenns Jupextusu 2009/28/EC
ta JloroBopy mpo 3acHyBanHs Enepreruunoro CHiBTOBapUCTBa», 3TiTHO 3 SKHUM BCTAHOBIIIOIOTHCS
000B’s13KOB1 HaIlIOHAJIBHI 1T y cepi BIIHOBIIOBAHOI EHEPreTUKH, HAcaMIIepe JJIs TOro, 100 HaaaTh
MeBHI TapaHTii IHBECTOpaM Ta 320XOTHTH JIO PO3BUTKY HOBITHIX TEXHOJIOTIH Ta iHHOBAIIN y 1l chepi.

3a 2021 pik BUpOOHUITBO eneKkTpoeHeprii BimHoBmOBaHMMHU Jkepernamu eHeprii (BEC, CEC,
6iomaca) nopiBasiHO 3 2020 pokom 30inbmmIoch Ha 817,0 miH kBT TOA a60 Ha 10,5 % Ta craHoBMIIO 8
568,8 muH kBT'Tox.

Ha Bukonamus 3a3HadeHoi JlupexktuBu KabOimer MinicTpiB YKpaiHW pO3MOPSIKEHHSIM Bij
03.09.2014 Ne791-p 3aTBepmuB Ilnan 3axomiB 3 iMmmuiemenTarii Jlupekrusu €Bponeiicekoro [lapmamenty
ta Pamu 2009/28/€C Ta posnopsymkennsm Big 01.10.2014 Ne 902-p 3arBepauB HamioHansHuit miaH it 3
BiIHOBJIIOBAHOI €HEpreTHuky Ha mepiox o 2020 p. BiamoBigHo A0 3a3Ha4YeHOro IUTaHy Ta JlMpeKTHRH,
VYkpaina B3sua Ha cebe 3000B’s3aHHSA 10 2020 p. BupoOmstu 11 % emexTpoeHeprii i3 BiAHOBIIOBaHUX
mkepen eneprii 1 25 % mo 2035 p. Ta 30UTBIIMTH BCTAHOBIICHI EJIEKTPOCHEPTETHYHI MOTYKHOCTI
BigHOBIIOBaHOI eHepreTrkn 10 10900 MBr [1].

JuHaMmika BUpOOHHUIITBA €IEKTpOeHeprii B YKpaiHi mpeacrasieda Ha puc. 2 [16].

Peanizamis 3axomiB HamiomampHoro mnaHy mnepembayana ONTHUMI3AIiI0 CTPYKTYPH ITaJMBHO-
EHePreTHYHOro OanaHCcy Ta 3a0e3leyeHHs] CIIOKUBAHHS €Heprii, BUpPOOJEHOI BiTHOBIIOBAHUMH
mwkepenamu oocsirom 11 % Big CyKymHOrO KIiHIIEBOTO CHOXKHBaHHS EHEpropecypciB YKpaiHOw 10
2020 p., mo ekBiBaJeHTHO 3amimeHHi0 Gimbme Hikx 10 mapam® rasy. JuHamika Ta CTpyKTypa
MMOKAa3HUKIB, 10 XapaKTepu3ylTh BUPOOHHNTBO enekTpoeHeprii B OEC Ykpainu y piuHOMY BHMIpi
(tabm. 4) [2].

3 HaBemeHWX TaHUX 3po3yMino, 1mo B YkpaiHi craHoM Ha 2021 p. 3MeHmHMBCS BHPOOITOK
enexTpuuHoi eHeprii Ha 17,4 % renepyrounmu cranuismu TEC ta TEL i pasom 3 mum 30utbLIMBCS
BHUPOOITOK eneKTpu4Hoi eHeprii Ha 686 % TreHepyOUYMMH CTaHLIIMH «aJbTEPHATHBHOI €HEPrETHUKN.
Cka3aHe CBiIUUTh NPO 3HaYHY MO3UTHBHY AWHAMIKY, IOJ0 BIZHOCHOTO 3MEHIIEHHS IIKiIJINBOIO BIUIUBY
HA HAaBKOJIUIIIHE CEPEIOBHILE.

Lle miaTBeppKyeThest naHMMU MiHicTepcTBa enepretuku [3]. 3a manumu MinicrepctBa YkpaiHa B
2021 p. maibke B/ABIUI NEepeBHKOHAJNA TUIAH IOJAO 3MEHINEHHS MIKIUIMBUX BUKUIIB B €HEPreTHIi. Y
nopiBHsIHHI 3 2018 p. BUKUAN €HEPreTHYHMUX HiIIPUEMCTB CKOPOTHIIMCS Ha YBePTh. OOCAT BUKHUIIB MHITY
Big TEC, TEL i Benukux korenbHuX ckinaB y 2021 p. 78 THc. TOH IpH IJIaHOBOMY IOKa3HHUKY 146 THC.
ToH. OOcsr BukuiB cipku y 2021 p. cknas 383 Tuc. TOH, IJIAHOBUM MOKAa3HUK — 727 THC. TOH. Bukuan
okcuay azoty y 2021 p. 3menummiucs Ha 21,4 % y nopiBHsHHI 3 2018 p. i cxianu 76 THC. TOH mpu
m1aHoBuX 164 tuc. ToH.

[ToTouHe BUKOHAHHS I'PAaHUYHHUX OOCSTIB BUKUAIB B YKpaini cranoM Ha 2021 p. (puc. 3) [3].
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,aﬁn Kosatka.Media  FnEKTPOEHEPTI B YKPAIHI
MopiBHIOBaHI Nepioay: ciu-kBi 2020, ciu-kBi 2021
BennunHa: M+ kBT-roa

O6'eM BMPOGHULITBA enekTpoeHepril 0 516380 0o 5.8%
eNeKTPOCTaHLIAMN YKpaiHL B Linomy: o054 6157 +2977,7
’
A by
‘M /1\ Sy ” -
| =
ANbTepHATUBHI Brok-cTani
AEC B uinomy TEC 1a TEL, Axepena - BAE FECTa TAEC Ta iHWi Axepena
0 288876 0165294 00 33080 022849 06281
o 290074 018 039,2 B 3 305,7 O03676,4 o587,0
0,4% 9,1% -0,1% 60,9% -6,5%
s 008 ® ® s ®

O 2020 O 2021 NP 3vinn

CTpyKTYpa BUPOGHWLTBA enekTpoeHeprii (Y BiACoTKax
BiZ 3arafbHoi KINbKOCTI BUPO6/eHOT eHeprii)

AEC AEC
55,9% 53,1%
TECTaTELL TECTaTELL
32,0% T 33,0%
BAE BAE
I 6,4% 6,1% I
FECTa FAEC . _ MECTa TAEC
4,4% 6,7%
Bnok-cranuii Bnok-craHuji
Ta iHLi pxepena Ta iHWi pkepena
1,2% 1.1%

[ixepeno: MiHICTepCTBO eHepreTHki YKpaim

Puc. 2. Jlunamika BUPOGHUITBA eJieKTpoeHeprii B Ykpaini [16]

Tabnuys 4

JAunaMika Ta CTPYKTYpa BUPOOITKY eJ1eKTPUYHOIL eHeprii miAnpueMcTBaMu a1bTePHATHUBHOI
eHepreTUKH B YKpaiHi 3a pokamu

2015 p. 2016 p. 2017 p. 2018 p. 2019 p. 2020 p. 2021 p.
BupoGiTok 5 g 5 5 5 5 5
eJIeKTPOEHePTii E: % | E5 | ES|w| E5|w| ES|w| ESC|w| E5 %
@ = m = m > m - = ;q > m
~ £ 4 4 M > 4
Beboro 157665,2| 100 | 154817,4| 100 | 155414,2| 100 |159350,6| 100| 153964,8| 100 | 148856,2| 100| 156575,7 100
STEEXTa TEIL | 55461,7 | 35,2| 56611,6 |36,6| 55841,3 | 35,9| 58807,8 | 36,9] 55787,6|36,2| 52360,8 35,2 45834 |29,3
TECTK 49386,3 | 31,3| 49902,3|32,2| 44960 |28,0| 47791,9| 30 | 44914,9|29,2| 39562,4 | 26,6| 37224,9| 23,8
TELL 60754 | 3,9 | 6709,3 | 4,3 | 10881,3| 7 | 11015,9 6,9| 10869,7| 7,1 | 12798,4| 8,6| 8609,1 | 5,5
EEEXT”AEC’ 68085 | 4,3| 9118,7 | 5,9 | 10567,7| 6,8 | 120084 | 7,5| 7869,6 | 51| 75839 | 51| 10445,8| 6,7
TEC 52349 | 3,3 | 7484,9 | 48| 89825 | 58| 10429,4| 6,5| 65219 | 42| 60265 | 4 | 91554 | 5,8
TAEC 15736 | 1 | 16338 | 1,1| 15852 | 1 | 1579 | 1 | 1347,1| 09| 1557,4 | 1 | 12904 | 0,8
AEC 876275 |55,6] 80950 |52,3| 85576,1 |55,1| 843982 | 53 | 83002,6|53,9| 76202,6 |51,2| 86205,4 55,1
AJBTEPHATHBHL | 1591 1 | 1 | 15603 | 1 | 1898,1 | 1,2| 26327 | 1,7| 55443 | 3,6| 10862 | 7,3| 12519,7| 8
JoKepena
brok-craniii | 61764 | 3,9| 6576,7 | 42| 15309 | 1 | 1503,5 | 09| 1766,3 | 1,1| 18469 | 1,2| 15708 | 1
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MiHicTepcTBO
MOTOYHE BUKOHAHHA FTPAHUYHUX OBCATIB BUKUAIB, %ﬂ | A i i
BU3HAYEHUX ¥ AJOAATKY 2 A0 HNCB
HopmatusHi Ta daktuuHi 3aranbHi 06cArM  BUKMAIB HopmatueHi Ta ¢akTMuyHi 3aranbHi  obcaru  BUKMAiB
3a6pyAHIOIOUYUX PEYOBUH — NUA, TUC T 3abpyaHioloumnx pedosuH — NO,, Tuc T
m— 110, GaKT Mun, HNCB 250 mm NOxX, paKt  ==um NOX, HICB

200 200 1 am

104 01
100 I 77 78
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HopmatuBHi Ta ¢akTuuHi  3aranbHi  06carn  BuKuAis
3a6pyAHIoI0UYMUX peyoBuH — SO,, TMC T

173

1

20 2023 2024 202 2026 2027

0 — 502, pakT e=502, HNCB * 33 paxyHOK 3HWXEHHS CMOMWBAHHA e/e i CTPIMKOro 3pOoCTaHHA reHepauii
: 920 BiIHOB/NIOBAaNbHUX Akepen eHeprii, o6caru renepauii TEC 8 YKpaiHi, a pazom
i3 UMM i 06CArn BUKNAIB 3a6pYAHIOIHMX PEHOBUH, 3HKYIOTLCA

* BignosigHo Ao 38iTiB onepaTtopis, y 2018 — 2021 pp. daKTU4Hi BUKMAW
MO YCTaHOBKax, 38 AKMMM BM3HAYaAIOTbCA TPAHWUYHI OBCATM BUKUAIB, 3HAYHO
HWX4i, HiXK BcTaHoBneHo HIMCB

YKpaiHa He nopyuwye B3ATUX Ha cebe 3060B’A3aHb
3i CKOpPOYEeHHA 3araNbHUX 06cAriB BUKUAiB

Puc. 3. IloTouHe BUKOHAHHA TPAHMYHHUX 00CATIB BUKH/IIB B YKpaiHi cranom na 2021 p. [3]

Taki pe3ynprat OOYMOBJICHI 3MEHITICHHSM BHPOOHHUIITBA EIIEKTPUYHOI €HEprii MOTY>KHOCTSIMHU
TEIJIOBOi TeHepalii, ki OyJd dYacTKOBO 3aMillleHi aTOMHOIO Ta BiJHOBIIOBAHOIO CHEPTETHKOIO.
HamionanpHu#l miaH CKOpOYEHHS BHKHUIIB IIUIFHO TOB’SI3aHUM 13 3aXOAaMM €KOJIOTIYHOI MOJEpHi3alii
IFCHEPYIOUMX YCTAHOBOK Ta 3aMIHOKO CTapHX BUPOOHUYMX (DOH/IIB.

He3Baxkatoum Ha BaroMmi IiepeBaru, BIJHOBIIOBaHI JDKEpeNna eJIeKTPOCHEPrii TaKoXK MOXYTh
HETaTHUBHO BIUIMBATH Ha JOBKULIA. EKcIuTyatarfis cTaHIlf, sSKi BHPOOJISIOTH EIEKTPOCHEPTiIo 3a
JIOTIOMOTOIO0 BiIHOBJIIOBAHMX CHEPTETHYHHMX JDKEPEN, IIOB’SA3aHA 13 BIUIYYCHHSAM 3 O00Iry 3HAYHUX
3eMEIbHIX JIUITHOK Ta 3 BETMKOI WMOBIPHICTIO Oy/e CYIpOBOIKYBATHCS HETATUBHUMH HACHITKAMH IS
JMOBKUDISA: 3MiHAMHU JaHMmadTiB (BITpsIKM, COHSYHI OaTapei), MIABHUIIEHWM piBHEM IIyMy (BITpSAKH),
3a0pyAHEHHSM TPYHTIB (TeoTepMalbHiI EHEproyCTaHOBKM Ta YCTAHOBKH, AKi MPALIOIOTH Ha OioMact).

Enepris BiTpy € «MexaHidYHOIO» eHeprielo. BiTpoBi emekTpocTaHIlii He 3a0pyIHIOIOTH MOBITPS
xiMiKaTaMH, aje BOHH CTBOPIOIOTH IMyM. XoO4a PO3MIIIEHHS BEIHKOi KUTBKOCTI TeHepaTopiB MOopyd
cnpuse eeKTHBHIMIIN eKkcIuTyaTarii, 0araTo JIto/iel BBAKAIOTH 1€ HEMPUHHATHIM.

CoHIle € HAWNOTYKHIIIMM JKEpENnoM eHeprii. I OTPpUMAHHIO MepelKomKae HEeOOXiTHICTH
BHJTy4eHHS 3HAYHUX IUJIOMI, Jie Tpeba PO3MICTUTH COHSYHI MaHem 3 eleMEHTaMH, IO MEepeTBOPIOIOTH
COHSYHY EHEeprilo Bigpa3y B enekTpuuHy. Lli maneni He 3a0pyIOHIOIOTH JOBKLIIS, alieé CTBOPIOIOTH
EKOJIOT1YHI MTPOOIIEMH, KON HACTAE Yac 3aMUCITHTHUCS TIPO iX YTHIII3AIIO.

Enepris 6iomacu Moke yTBOPIOBATHCS IIIISIXOM CHAIOBaHHS POCIMHHOI Macu. llelr merox He €
MIKIATABAM TSI JOBKULIA, OCKUTPKM BUKUAM BYTJIEKHCIOrO razy B aTMmocdepy € He3HauHmmu. lle
00yMOBJIEHE THM, IO KUTBKICTh BYTJIEKHCIIOTO Ta3y, SIKy HMOTJIMHAIOTH POCIUHH Y TPOIIeci (POTOCHHTESY,
€ TaKOK K, IO W KUIBKICTh, sIKa BHUJUIAETHCS y TpoIleci craimroBaHHS Oiomacu. OmHak, BiJ BYrimis
BHJIUTAETHCS. OKCHJT KapOoHy (YaHUH Ta3) Ta caxa.

Kpim Toro, mpomyKTUBHICTh TypOiH HE € BUCOKOIO, IO POOUTH IIel METOJ JOCTATHHO 3aTPATHUM, &
BUKOPHUCTAHHS 0I0MacH 4acTo HepeHTAOEIbHUM. AJIBTEPHATUBHE PILICHHS — MEPEPOOUTH POCIUHHY Macy
Ha ra3, Hampukiaa, Merad. [loTiM #oro MoXKHa CHamoBaTH y Ta30BUX TypOiHaX, sIKi MPALIOOTh OLTBII
epextuBHo. lleii cmocidO € TepCreKTUBHUM TaMm, Ji€ € 3HayHa KUIBKICTh BIiIXOMIB  BiJ
CLTBCHKOTOCIIOIAPCHKOI AisTbHOCTI. MeTaHON Ta €TaHoll, IO YTBOPIOKTHCS B Iporeci depMeHTarii
Oiomacu, MOKYTb BUKOPHCTOBYBATHCH SIK NTAJIbHE AJIs1 aBTOMOO1ITIB.

Ho mouaTKy moBHOMacimTabHOro BToprHeHHA P® Ha Teputopito YKpaiHM eHepreTHyHa Taiysb
Oyna ofHi€l0 3 HaWmoTyxHimMXx B €Bponi. bimspko 70 % enekrpoeHeprii BUpOOIsIIOCS 3a paxyHOK
aTOMHOI, TigpO Ta BIAHOBIIOBAIBbHOI reHepalii. BiilHa mae cyTTeBHH HEraTWBHUI BIUIMB Ha pPOOOTY
YKpaiHCBhKOI eHepreTH4Hoi raiysi. Uepes cBoe eKOHOMIUHE, TyMaHiTapHe i FeOnoNiTHYHE 3HAaUeHHS
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00’€KTH eHepreTu4Hol 1HQPACTPYKTYpU € HiIsIMH pocilicekoi arpecii. Tum He MeHII, yKpaiHCbKa
SHEeProcucTeMa JEMOHCTPYE BHUCOKY CTIMKICTh y 3a0e3leueHHI CTaOUIbHOI pPoOOTH Talmy3i HaBiTh B
yMoBax BiiiHU. 3a manumu aHanituyHoi rpynu ¢axisiis HEK « YKPEHEPT'O» 6nu3sko 4 % reHepyrodoi
MOTY>KHOCT1 3pyHHOBAaHO MmiJ 4yac OoboBuX mid, me 35 % MOTY)XHOCTI 3HAXOAMTHCS Ha OKYIOBaHHUX
TepUTOPisAX. 30KpeMa, BUpOOHMYA MOTYXHICTh HaibOutbmoi B €Bponi AEC (3amopiseka) ckmagae 6000
MBT, a6o 43 % Bixg 3aranbHOi MOTYKHOCTI yCiX YKpaiHCBKUX aTOMHHUX €JeKTPOCTaHLid. 3araiom
3pyiHHOBaHO a00 3HAXOMATHCSA HA OKYIOBAaHUX TepHUTOpiax Omu3bko 50 % TteroBoi renepamii, 30 %
coHsuHOI TeHepanii Ta monan 90 % BirporeHepamii. BumoOyTok ra3y ckoporuscst Ha 10-12 % 3a uac
MOBHOMACIITAOHOTO BTOPTHEHHA. Po3mozin omepamniiiHol MOTY)XHOCTI 00’€KTiB  elneKTporeHepanii
MpEeICTaBIEHO Ha puc. 4.

Po3nogin onepauiiiHoi NoTyXHOCTi 06’eKTiB enekTporeHepadii, MBT

13 940 5 867 11197 4837 6 067 1583 43 491
NN N 4% NN , N 4% NN

N

o

AEC TEL TEC FEC CEC BEC Bcboro

%] ~ .
S\ 3pyiiHOBaHa NOTYXHICTb
[MOTYXHiCTb Ha OKYMOBaHUX TEPUTOPISX Ta B 30HaX BeEeHHS BONOBUX Ain
[ HassHa notyxHicTs

Lcepeno: Ykpenepzeo, ananiz pobouoi epynu
Puc. 4. Po3noain onepaniiiHoi moTy:KHOCTi 00’€KTIB ejleKTporeHepauii

Takox BHacHmiok OoioBUX il BinOynocsi 3Ha4yHe ckopodeHHs mormuty (Ha 30-35 BinmcoTkiB
nopiBasiHO 13 criokuBaHHsM 2021 poky), a mpodiiab CHOXKHBAHHS CYTTEBO 3MIHUBCS 32 PaxyHOK
TepEMIIIeHHs CTIOKUBadiB B 3aXigHi oOmacti. CTaHOM Ha KiHEelb YepBHA 0e3 mocTadaHHs eNeKTpOoeHepril
3HaxomAThCs Maibke 600 Tucsa crioknBauiB Ta 6e3 ra3zy — Onm3pko 180 Trcsu cnoxuBadiB. Ha puc. 5
MPEACTABICHO 1HPOPMAITIIO 010 BUPOOHHIITBA eleKTpoeHeprii y 2022 porii.

Ane He 3Bakalouu Ha nepemkon, HarioHanpHOIO pazoro BiIHOBICHHS YKpaiHM Bil HACTiOKiB
BilfHM 3aIpOITIOHOBAHWH Ji€BUI IUIaH BiJHOBJICHHS, SIKH Tepen0adae 3aX0u 3 MMOCHIICHHS] €HePTeTHIHOT
Oesrekn YKpaiHM, Ta HaJaHHI Ha PO3IJLIA I Mojaibioro 3aTBepmxeHHs no KaGimery MinicTpiB
Vkpainu, 30kpema mpoektu posnopskeHHss KMY «lIpo HamioHaneHuit maH Oif 3 PpO3BUTKY
BiTHOBITIOBaHOI eHepreTukyu Ha mnepion 10 2030 poxy» Ta «lIpo HamionanpHMiA m1ad ailf 3 BUKOPUCTAHHS
NaJIMB BUPOOJICHUX 3 BiJHOBIIOBAJIBHUX kepen okpim Oiomacu nmo 2030 poky». 3a3HaueHi 3axoau
30KpeMa nependavyaroTh HACTYIHI KIF0UOBI MOKIIMBOCTI JJIsl €eHEPreTHYHO] raiy3i YKpainu:

- Inrerpanis 3 eneprocucremamu kpaid €C.

- OnTUMi3aLis eHepreTHYHOro MIiKCy Ta OalaHCyBaHHS €HEprOCHCTEMHU.

- Komepuiiino npuBabianBi iHBECTHLIHHI TPOEKTH.

- [lorenuian 1o mopanbLIOl IPUBATU3ALII] Ta MiABUIIEHHS KOHKYPEHLII B Tay3i.

- MoxJInBICTh 3allydeHHS! 1HO3€MHOI eKCIIEPTH3HM, TEXHOJOTiM Ta (iHaHCYBaHHS IOPO3BIOKH Ta
PO3pOOKH Ba)KKOBHIO0YBHUX 1 MIENb(OBUX BYIJICBOJHIB.

ABTOpCHKHI aHalli3 CTaHy Ta ePEKTUBHOCTI 3acTocyBaHHs 00’ €kTiB eHepretuku 3 BJIE B ymoBax
BOEHHOTI'O CTaHy 3a3Hayae Hee(eKTHBHICTb pOOOTH [Hirounx reHepyrouumx o0’ekriB 3 B/IE B eamniit
eHeprocucTeMi YKkpainu Ta BOayae HEOOXiJHICTh BAOCKOHAIIEHHS JIFOUMX 00’ €KTIB 3 METOK MOMJIMBOCTI
MpaLOBaTH aBTOHOMHO SK PE3EpPBHE JKUBJIECHHS U1 00 €KTIB KPUTUYHOI iHQPACTPyKTypH, a He
aKIEHTYBaTH Ha KOMEpPLIHHY CKJIaJ0BY.
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Yepes BiliHY CNOXUBaHHA . CraHom Ha 28 uepeHn 2022
; enekTpoeHeprii B YkpaiHi . ﬂﬁl poky B YkpaiHi 3HecTpymaeHo
CKOPOTUNOCA Ha . .
591 Tnc. cnoxusauie

-1
30-35%. 768 nacenenux nyHkrie

g [MowkoaxeHo/3HeCTpyM- MNowkoaxeHo/3HeCTpyMAeHO

NeHO B cUCTeMi nepeaaui: B CUCTEMi po3noainy:
32 N1n220750«B - 1847 nne 1508
11 nc 220 750 kB : 332 nC 351508

9 654 1116 10/0,4 kB

BUPOBHULITBO ENEKTPOEHEPTII, MJTH KBT roj,

Hoewit nporHos =@== [lONepesHii NporHo3

14194 14312 19966 13588 14271

11902 11670 12578 12489 12038
1.30%

-26%

15128 12785 9440 8659 7999 7821 8702 8772 8436 9792 10416 11542

Ciu. /lor. bep. Kei. Tpa. Yep. Jlun. Cep. Bep. Xoe. Jluc. [py.

Puc. 5. Bupo6HMUTBO ejieKTpoeHeprii

BucHoBkHu. 3a oCTaHHI POKH ypsAI Ta CYCHUILCTBO HAroJOIIYIOTh HA 3arOCTPEHHI TIIO0AIBHHX
CKOJIOTTYHHMX MPOO0JIeM, TAKMX K KHCJIOTHI OMaau Ta 3MiHA KIiMaTy, a TAKOXK OL[IHKAX HACIIJIKIB BIUIMBY
IIUX TIPOIECIB HAa JOBKULIA. Xoda EIEeKTPOCHEPTil0 MOXHA BHPOOJATH EKOJOTIYHHMH CIIOCO0aMH,
BUKOPHCTOBYIOUHM BiIHOBIIOBaHI mKepena (COHIE, BiTep, TepMajabHI BOAM, ACPCBUHH Ta BiIXOIH
CUTBCHKOTOCIIOIAPCHKOTO  BHPOOHUIITBA), HEOOXIAHO YCBINOMIIIOBATH, IO CHOCOO0Yy OTpPUMaHHS
CIIeKTPOEHeprii, IKU OM MOBHICTIO HE IIIKOIUB JOBKILIIO, HE ICHYE.

IMuTaHHs OWIAJUIMBOTO BHKOPUCTAHHS MAJWBHO-CHEPIeTHYHUX PpECYpCIB, 3aMIlllEHHS Tra3y
aNbTCPHATHBHUMH  BHJIAMHM  T1ajiiBa, BUKOPHCTAaHHS  eHepro30epirarouMx  TEXHOJOrid  cranmu
MPIOPUTETHUMH 3aBIaHHAMH Y 3a0e3ledeHHi eKOHOMIuHOoi Oe3rekn Ta MOTpeOyroTh HeraitHOTro
BUIIIICHHS.
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GREEN ENERGY: PROBLEMS OF ENVIRONMENTAL PROTECTION

Nowadays, the assurance of energy security of our country is an important scientific and practical
task for state electricity supply companies and enterprises which are directly related to the fuel and energy
complex of Ukraine (electricity sector). Solving this issue is related to the formation of a reliable network
of alternative generation complexes and requires a preliminary analysis, research, improvement of the of
integration tools (connections) of wind, solar, bio, hydro power plants with industrial networks in the
infrastructure of Ukraine. In addition to the improvement of the technical part of integrated complexes
according to the structure "alternative generation source - conversion station - industrial electric
network", the ecological aspects of "green energy" are relevant. Namely, the impact on the external
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ecological environment of such complexes or their positive contribution to the reduction of negative
impact on the environment from traditional electricity generation.

The paper deals with the dynamics of the development of renewable energy sources (RES) in
Ukraine, including the volumes of "green energy" and "harmful energy" production. An analysis of the
relevant regulatory documents and the current state of the RES implementation in Ukraine during 2015-
2021 has been carried out. A special attention is paid to the study of the indicators of the limit volumes of
emissions of pollutants in the process of electricity production.

The issue of using energy-saving technologies in the context of ensuring the economic security of
Ukraine is considered.

Keywords: renewable energy sources, alternative generation, ecological environmental.
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