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esilrieyzols, SR EHeproedekTUBHICTb Ta eHepro3depekeHHs
B €Bponencbkomy Coto3si

EHeproedekTnBHICTE Ta €Hepro3depeXeHHa € MPIOPUTETHUMU HanpssMamMm €eHEepreTUYHol
NOMITUKN OinbWOCTi KpalH cBiTy. [liaBULLEHHS €eHeproedEeKTUBHOCTI [403BOMAE 3MEHLUUTU
CMOXMBAHHA €eHepreTUYHMX pecypcie, 3abesnedvyoum nNpuv LbOMY 3POCTaHHS EKOHOMIKM Ta
3a00BOMNEHHSA NoTped rpoMadsaH, a TakoX MNpu3BOoAMTb OO0 NiABULLEHHSA KOHKYPEHTO34aTHOCTI
HaLuioHanbHOI EKOHOMIKMW.

Energy efficiency and energy savingin
the European Union

nergy efficiency and energy saving are the priority directions of the energy policy of most
ountries of the world. Increasing energy efficiency makes it possible to reduce the consumption
of energy resources, while ensuring the growth of the economy and meeting the needs of
citizens, and also leads to an increase in the competitiveness of the national economy.




Co-funded by
the European Union

3akoHogaB4ya OCHOBa, WO 3abesrneyye edeKkTMBHE QYHKLIOHYBaHHA €HepropuHkis B €C
BCTaHOBMEHa [unpektneamm, Wo € 060B’A3KOBMMU A0 iMNNeMeHTauil BciMa KpaiHamu-yneHamm €C.

The legislative framework that ensures the efficient functioning of energy markets in the EU is
established by the Directives, which are mandatory for implementation by all EU member states.

Aiarpama 3.2.1. KoMnAeKCHUI NiAXiA A0 PEryAloBaHHA eHepropuHkis 8 €C

Nocramooa (EC) Ne715,2000

Npo aocTyn A0 raoHsx

MOPEX AR MEKHAPOANOT
i Topries

Cwcrema roprieni Peryuosanss ﬂowvemn 3 Basorn
BMRAAIMH 1aPBE8 20 exnaasey “%w s smsacssecraeny
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Mppexrusa 2009/73/€C é f v t 5 ﬁ' - e — '!’c"
! npo 3ararsHi npaskaa : !
"a"'"m,y ey i €aHi NPOIOPI NPBBUAS TPM~ : BCTaHOBAIOE SiTKi AL, CTBODIOE Cooxycosana Ha
R | HA PHHKAX eASKTpOEHEpri T8 HCTDYMEHTH T3 NEDEAYMOBH EHEPIOEdEKTHBHOCT! ByalBens
- | rasyy Beix kpaiax €C aaa BNDOBAAKEHHA RK CEKTODY 3 HaRBIALLWMM
Noctanosa (EC) NaT13/2009 | BUPOOHMKIB, NOCTEHAALHWKIE EHEroEPERTHBHOCTI T8 NOTEHLIGAOM T3 HEHONBLLIMAMK
Mpo 3acHyeasn Arewrcrea T8 CNOXHBAYIB exepril averiwern smons CO, BIHKAMKBMM AAR
e23en0)i EXepreTuHmx i BNPOBAANEHHR
Perysropia 3 i
CTMMYyNOBAHHA KOHKyPeHUil 38 NoxpuBae Ax resepauho ra i
Nocrmeons (EC) NeT14,/2009 i 010*"88'4.8 (OKpIas NPUPOAHIX TRAHCNIOPTYBAHIS EHEQNII, TaK |
MOHONOA) CNOXMBSHNHS Byaieiam,
i Mpo accryn a0 TRAHCNOPTOM 18 Bianecom
{ CACKTPOMEDEX MR
| 3abesnevermn besnexn
| nocTa4aHHA enepri
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MixkHapoOHEe eHepreTudyHe areHTCTBO nepegbayae  po3BUTOK BUPOBHMLTBA €Heprii Ta
nepeqpikae 3pocTaHHA 3aranbHol notpedbu B eHeprii oo 2040 poky Ha 25% Yy MNOPIBHSAHHI OO0
©a3oBOro cueHapito po3BUTKY (6a3oBMW cuUeHapin He nepenbadaB OoOaTKOBUX iHIULiATUMB 3
eHeproeekTUBHOCTI). BignoBigHO, KOXHa AepkaBa-4fieH BCTaHOBWUIA BracHi HauioHanbHI Lini Ta,
KepYyr4unCb ANPEKTUBAMMN, MPUUHANA HaLOHANTbHUIA NNaH 4in Wwoado 1X JOCATHEHHS.

The International Energy Agency anticipates the development of energy production and predicts
a 25% increase in total energy demand by 2040 compared to the baseline development scenario
(the baseline scenario did not include additional energy efficiency initiatives). Accordingly, each
er state set its own national goals and, guided by the directives, adopted a national action
to achieve them.

* *
* gk

European

Commission
]
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€BponencbKNUN NPOEKT
Y 4epsBHi 2018 poky Mirenb Apiac KaHbeTe (eBpoOKOMiCap 3 €eHepretukum) MnoBidoMuB, LLO
€ponencbkun Cotos (1-1 3a 0b6cArom iMnopTep BMKOMHOT eHepril B CBITi), OrofloCMB METY 3MEHLUNTU
CnoXmnBaHHA eHeprii Mmamxe Ha TpeTuHy o 2030 poky (-32,5% abo — 0,8% 3aowagkeHHa Ha pik),
ane us mMeta He € obos'askoBoto. Lle € yactuHoto [Mapusbkol yrogn (-40% napHukoBux rasie [1I,
BunyweHnx go 2030 poky, ans €C) i TpeTbo YacTUHOW NakeTa «Hucra eHeprisy, 3arnponoHOBaHOIo
Kowmicieto HanpukiHui nuctonaga 2016 poky.

European project

In June 2018, Miguel Arias Cafiete (European Commissioner for Energy) announced that the
uropean Union (the 1st importer of fossil energy in the world) announced a goal to reduce energy
consumption by almost a third by 2030 (-32.5% or - 0 .8% savings per year), but this goal is not
mandatory. This is part of the Paris Agreement (-40% of GHG emissions by 2030 for the EU) and the
third part of the Clean Energy package proposed by the Commission at the end of November 2016.
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BiH HauineHMn Ha eHepreTu4Hy HesarieXxHicTb €Bponu, ane 3rogomM MoBUHEH OyTU CxXBaneHUMm
aepxaBamMmu-4rieHamu i genytaramm €sponapsriameHTy, ski oynn 6inbw amoiTHUMKU (-35% MOPIBHAHO 3
piBHeM 1990 poky). [na yboro 6yno yTo4yHEeHO 3akoH Nnpo OydiBHUUTBO criopyd i NpO MOHOBMIOBAHI
mpKkepena eHeprii, a €C nnaHye BXWUTW 3axofiB CTOCOBHO MiABULLEHHA eHeproeeKkTUBHOCTI
nobytoBMx npunagiBe Ta BogoHarpiBadiB. €C TakoX Xxode po3WwupuTyM AOCTyn And BCiX, A0
IHOMBIAYyanbHOI iHopMaLil nMpo BrflaCcHe CNOXMBaHHA eHeprii (B TOMYy 4ucChi O KOSIEKTUBHOIO
ornasrieHHs1, KOHOMLIOHYBaHHSA MOBITPSA | rapsvoro BOAONOCTa4YaHHS).

IS aimed at Europe's energy independence, but must later be approved by member states and
MEPSs, who were more ambitious (-35% compared to the 1990 level). For this, the law on the
onstruction of structures and on renewable energy sources was clarified, and the EU plans to take
measures to improve the energy efficiency of household appliances and water heaters. The EU also
wants to expand access for everyone to individual information about their own energy consumption
(including for collective heating, air conditioning and hot water).
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the European Union JJO 2030 KpaiHn €C mMaloTb 4OCArHYTU HACTYNHUX Uinen:

* CKOPOYEHHS BUKMAIB NAapHUKOBUX rasiB y NopiBHAHHI 3 1990 pokoMm LwoHanmeHuwe Ha 40 %,;

* 30ifblLUEHHA YaCTUHU BIOAHOBHIOBANbHOI EHEPreTUKN y CTPYKTYPI CNOXnBaHHSA Ao 27 %;

* 30iNbLUEHHA eHEePreTUYHOI ePeKTUBHOCTI Ha 27 % LoHaNMeHLLe (MOXNIMBUIA nepernsag uini
y 2020 poui i 30inbLIeHHA UinboBoro nokasHuka ao 30 %);

* 3aBepLUEHHS CTBOPEHHS CMiSIbHOrO €HEePropuHKy, BCTaHOBMBLUX 15 % UiNIbOBUA OPIEHTUP
ONs IHTEPKOHEKTUHIY MiXK KpaiHamu €C go 2030 poky;

* MPOCYBaHHA BaXXNUBUX IHOPACTPYKTYPHUX NPOEKTIB.

€C Takox mae uinb gocartn 80 %-95 % 3MeHLeHHA BUKUAIB NapHUKOBUX rasiB y NOPIBHAHHI 3

1990 pokom o 2050. [ns yboro 6yno po3pobneHo EHepreTnyHy OOPOXHIO KapTy

By 2030, EU countries must achieve the following goals:

» reduction of greenhouse gas emissions compared to 1990 by at least 40%;

* increasing the share of renewable energy in the consumption structure to 27%;

* an increase in energy efficiency by at least 27% (a revision of the goal is possible in 2020
and an increase in the target indicator to 30%);

« completing the creation of a common energy market, setting a 15% target for
interconnection between EU countries by 2030;

« promotion of important infrastructure projects.

The EU also aims to achieve an 80%-95% reduction in greenhouse gas emissions compared

to 1990 by 2050. To this end, an Energy Roadmap was developed
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Yci cueHapii nokasyoTb, WO enekTpuui goBeaeTbcd BigirpaBatu Habarato OinbLuy porb, HiXK
3apas (NogBoiBLUM CBO YacTKy B KiHLEBOMY MonuTi Ha eHeprito Ao 36-39% y 2050 pjoui) i
OoBedeTbca 3pobuTr BHECOK yaekapboHisauis TpaHCnopTy Ta onaneHHsS/OX0oNo4XKEHHS.

All scenarios show electricity will have to play a much greater role than now (almost doubling its share
In final energy demand to 36-39% in 2050) and will have to contribute to the decarbonisation of

transport and heating/cooling (see graph 2).

oo EUROPEAN COMMISSION
w b4

»
-

LA

Brussels, 15.12.2011
COM(2011) 885 final

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS

Energy Roadmap 2050

{SEC(2011) 1565 final}
{SEC(201 1} 1566 final}
{SEC(201 1) 1569 final |

Graph 2: Share of electricity in current trend and decarbonisation scenarios
(in % of final energy demand)
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the European Union 'y geix cLieHapisix AekapboHisaLii HeobXigHO JOCArTM OyKe 3HaYHOT EKOHOMIT eHepril.
[TonuT Ha NepBMHHY eHeprito Brnage B gianasoHi Big 16% 0o 20% 0o 2030 poky Ta Big 32%
0o 41% po 2050 poky nopiBHsAHO 3 nikoM y 2005-2006 pokax.

Very significant energy savings (see graph 3) would need to be achieved in all decarbonisation
scenarios. Primary energy demand drops in a range of 16% to 20% by 2030 and 32% to 41% by
2050 as compared to peaks in 2005-2006.

Graph 3: Gross energy consumption - range in current trend (REF/CPI) and
decarbonisation scenarios (in Mtoa)
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dopmyBaHHA KoHuenuil «3eneHoro» eHepreTnyHoro nepexony YkpaiHun go 2050 poky (aani —
KoHuenuis) 3yMOBrieHO CyTTEBOK TpaHcopmauieo nigxonie 4O PO3BUTKY €HEepPreTuku B CBITI Y
KOHTEKCTI HOBOro "3eneHoro" eHepreTMyHoro nepexogy 3 ocobnvMBolo yBaroww Ao npobnem
BopoTbOM 3i 3MIHOIO KNiMaTy Ta CTanoro Po3BUTKY EKOHOMIKM.

[MignucanHa MNapusbkol yrogn y 2015 poui okpecnuno HoBi MiXKHapoaHi 3000B'A3aHHSA AepKaB B
KOHTEKCTI MOCUMEHHS KMiMaTtuyHol nonitukn. Lli 3miHM matoTb ©eanocepenHin BNivMB Ha KpalHu-
napTHepiB YKpalHu, 30Kpema Adep)aB-yneHiB €ponencbkoro Corw3dy, ge Hapasi BiabyBaeTbcs
doopMyBaHHA OHOBIEHOI CMiSIbHOI KNiMaTUYHOI Ta EHEPreTUYHOI MOSTITUKM.

he formation of the Concept of the "green" energy transition of Ukraine by 2050 (hereinafter - the
Concept) Is due to a significant transformation of approaches to the development of energy Iin the
world in the context of a new "green" energy transition with special attention to the problems of
combating climate change and sustainable economic development.

The signing of the Paris Agreement in 2015 outlined the state's new international obligations In
the context of strengthening climate policy. These changes have a direct impact on the partner
countries of Ukraine, in particular the member states of the European Union, where the updated
common climate and energy policy is currently being formed.
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Y CBOIO Yepry, «3eneHnmn» eHepreTMYHuUin nepexin 403BoNnUTb JOCATHYTU Taki OCHOBHI Lini:

1. YkpalHa — 2. B YkpaiHi 3. YKpaiHa € KpalHOto 3
eHeproHesanexHa BUPOBHMUTBO Ta KniMaTU4yHO

Ta CTiKa o CMNOXNBaHHA HEeUTPanbHO
besnekoBux eHepril €KOHOMIKOH

BUKINKUKIB KpaiHa, € cTanunm; 0o 2070 poky.

n turn, the "green" energy transition will allow achieving the following main goals:

1. Ukraine - 2. In Ukraine 3. Ukraine is a country with
energy independent production and climatically

and resistant t consumption neutral

safe energy economy

challenges the country; IS constant; until 2070.
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EHeproedekTnBHICTL Ta owaanmeBe BUKOPUCTAHHA pecypciB € OO4HUM i3 HaWronoBHILLMX
HanpsMIiB «3efIeHOro» €EHepreTU4YHoOro nepexony YKpaiHM | 3anuwaTtUMETbCA  MOCTIMHUM
npioputetoMm Ypagy. [Ona peanisauil ubOro npioputeTty HeobxigHO BNpoBamXXyBaTW MOMITUKA |
3axogun, cnpsiMoBaHi Ha nigBULLEHHA edEeKTUBHOCTI BUKOPUCTAHHA €HEepreTUYyHMX pecypciB Ta
eHepro3bepeXeHHs1 3 TMOKPaLLEeHHAM HAKOCTI HagaHHA e€eHEPreTUYHUX nocnyr | MnocTadaHHS
eHepreTM4yHnX pecypcis.

Energy efficiency and economical use of resources is one of the most important directions of
reen" energy transition of Ukraine and will remain a permanent priority of the Government. In
orgder to implement this priority, it is necessary to implement policies and measures aimed at
mcreasing the efficiency of energy resource use and energy saving, while improving the quality of
energy services and the supply of energy resources.

— UKRAINE GREEN DEAL —

KOHLIEMLUI4 |
«3 EI\EHOI'O‘

AO 2050 po’

B v w v v, | MinicTepcTso
€HepreTuku T1a
| 3axucTy AoBKinns
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Ypag mae npuknacTtu ycix 3ycunb, wob nepBuHHaA eHeproemHictb BBI1 Ta ByrneueemHicTb
YKpalHn akHanwBuaLle Bignosigana cepeaHboMy piBHIO 28-Mu KpaiH €Bponencbkoro Corosy, npu
UbOMY Modar4n npuknag CTpiMKOro nigBUWLEHHA eHeproeekTUBHOCTI Ta OoLlaafunBeoro
BUKOPUCTaAHHSA PEeCypciB, 30Kpema, 4epe3 MpoBedeHHS LMpoKkoMacliTabHol TepmMomMoaepHisauil
BropKeTHUX BydiBesib 3 ypaxyBaHHSM KpUTEPIiB eHeproeekTUBHOCTI Ta €KOSOriYHOCTI.

The government should make every effort to ensure that the primary energy intensity of GDP
and the carbon intensity of Ukraine correspond to the average level of the 28 countries of the
ean Union as soon as possible, while setting an example of a rapid increase in energy
efficiency and frugal use of resources, in particular, through large-scale thermal modernization of
udget buildings taking into account the criteria of energy efficiency and environmental friendliness
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W

f{ Aeewcererrosoexusnocn  PO3POBKA CUCTEMM FTAPAHTIH NOXOAXEHHA EHEPTII 3 BIAHOBAIOBAHMUX
' AXKEPEA EHEPTII

‘ Energy Community

fix AOrosipHa CTOPOHQ EHepreTHYHOro CNIBTOBAPKHCTEA
Ykpaina 30608's3aHa 3anposaauTH FQpaHTii NOXOAXEeHHA eAexTpoeHeprii 3 BAE

(Bmorn Ampexmvsmn 2009/28/EC)

MeTa:
* DO3ZKPUTTA IHCDODPMALI NP0 AXEPEAO NEPBUHHOI SHEPNI
* 3q00e3NevYeHH! CBIAOMOTO BHDOPDY AXEePEeAd eHepronoCTa4YaHHA

* ACAQTKOBQ onuis: Toprisas Ml

Lo Taxe rapanTii NOXOAXEeHHA?
* [T] - EeAEKTDOHHIMI AOKYMEHT
* BCIi NPOUECH - BUAGNA, TOPTIBAR TQ CKACYBQHHSA ~ 3AIMCHIOIOTECA BMKAKOYHO B
EAEKTDOHHOMY BUTASAI
* AlE 12 Mmicauis
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@ [IEPKEHEPTOEOEKTHBHOCT]

NianucaHo MemMopaHAyMHM
npo cnisnpauio y cchepax

eHeproedexTHBHOCTI Ta
3E€ASHO!I EHEePreTHKH 3;

- MiicTepcrsom inHOoBaWIK TO
TeXHOAOrH YropuimmHu

- AGHCEKOIO POAOIO 3 NUTAHL
ueHrpaalzosanoro
TENAONOC TANAHHA

- Mpoexrom GII “Npocysamnnn
eneproedexTrusnocTi Ta
imnaemenTaull Avpexrusau €C npo
eneproedexTueNicTs 8 Yxpainl”

MIXHAPOAHA AISABHICTb

Poswmpeno cnispobiTHHLLTBO

3 MDKHOPOAHMMM
OPraHi3aLLiAMM:

- £8DONSHCHKO EXOHOMMNHAO KOMICIR
OOH (UNECE)

- Qpraxidauis O6'caAHOHMX HOL 3
NPOMMCACBOro po3sutky (UNIDO)

- HMmEeUbXKE TOSAPUMCTBO
MDKHADOAHONO CNsROBITHULTEO
(GIZ)

- NIBHNHO EKOAGTNHGO (DIMOHCOBO
xopnopawis (NEFCO)

~ HIMELLKE EHEDIETHYHE QreHICTs0
[DENA)

- MDXHOPDOAHE OreHICTIso 3
BIAHOBABOHMX AKEDEA eHEDN
[IRENA)

MDKHOPOAHE NAPTHEPCTEO

Y POMKQX iHILLIOTUB:

PiHC KO- YKPOIHCHKHH TPACTOBMK
hoHA

- Mpoexy €C Twinning (Po3s1oK
SIAHOBABOHO! SHEDIeTHIK 8 YXDOIHD

Nporpoma «Danida Business Financen
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tje i giant Lo HopmaTnBHO-NpaBOBI akTu YKpalHu

3aKoHu

v 3akoH YkpaiHn «[1po eHepreTnyHy edeKkTUBHICTbY

v' 3akoH YkpaiHm «[1po BHECEeHHs1 3MiH A0 OesKkMX 3aKOHiB YKpaiHM Woao POo3BUTKY BUPOOHMLTBA
biomeTaHy»

v 3akoH YkpaiHn «[1po pUHOK €NEKTPUYHOI eHepriT»

v 3akoH YkpaiHu «[1po ansrepHaTuBHI g)xepena eHeprii»

v 3aKkoH YkpaiHu «[1po anbtepHaTuBHI BUAM NanuBay

Regulatory and legal acts of Ukraine

S

Law of Ukraine "On Energy Efficiency"

v Law of Ukraine "On Amendments to Certain Laws of Ukraine Regarding the Development of
Biomethane Production”

v Law of Ukraine "On the Electric Energy Market"

v Law of Ukraine "On Alternative Energy Sources"

v Law of Ukraine "On Alternative Fuels"
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fNlocmaHosu

[MoctaHoBa KabiHeTy MiHicTpiB Ykpainum Big 25.11.2022 p. Ne 1315 "po 3arBepmkeHHs [Nopsaky
0OMIHY iIHdbopMmaLUieto M [lep>xaBHUM areHTCTBOM 3 eHeproedeKTUBHOCTI Ta EHEPro3bepexxeHHs Ta
KBasnidikauinHMMn opraHisaugismm”
Po3nopsiOxeHHs1

PosnopsamxkeHHA KabiHeTy MiHicTpiB Ykpainu Big 29.12.2021 Ne 1803-p "lNpo 3aTBEPOKEHHS
HauioHanbHOro nnaHy 4in 3 eHeproedekTMBHOCTI Ha nepiog Ao 2030 poky"
- HauioHanbHUM NnaH giv 3 eHeproedekTMBHOCTI Ha nepiog Ao 2030 poky
- [lnan 3axoaiB 3 peanisauil y 2021-2023 pokax HauioHanbHOro nnaHy gin 3 eHeproePekTMBHOCTI

Ha nepyﬁ no 2030 poky

solutions

Resolution of the Cabinet of Ministers of Ukraine dated November 25, 2022 No. 1315 "On approval
of the Procedure for the exchange of information between the State Agency for Energy Efficiency and
Energy Saving and qualification organizations"

Order

Decree of the Cabinet of Ministers of Ukraine dated 29.12.2021 No. 1803-r "On approval of the
National Energy Efficiency Action Plan for the period until 2030"

- National action plan on energy efficiency for the period until 2030

- Plan of measures for implementation in 2021-2023 of the National Action Plan on Energy Efficiency
for the period until 2030
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EHepreTnyHa cutyauis B YKpalHu

YKpalHCbKa eHepreTnyHa cuUcTeMa XapakTepu3yETbCA BUCOKOK EHEPreTUHHOK 3arieXHICTo Big
IMMOPTY €HepropecypciB — TPeTUHaA NepBUHHOI eHepril iIMNopTyeTbca. 44% eHepril BTpadaeTbCsa npu
NEepPeETBOPEHHI Ta TpPaHCMOPTYyBaHHI A0 diHanMbHOro cnoxueada (B Tonm 4yac 9k B €C cepenHin
NOKa3HMK CTaHOBUTb 32%) — 3 92 MINH THe nocTavyaHHA NEePBUHHOI eHepril, KIHUEBE CnoXWBaHHA
CTaHOBUTb 52 MINH THe

Energy situation in Ukraine

ThHe Ukrainian energy system is characterized by high energy dependence on the import of
rgy resources - one third of primary energy is imported. 44% of energy is lost during
ansformation and transportation to the final consumer (while the EU average is 32%) — out of 92
million t of primary energy supply, final consumption is 52 million t
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@1 Heeweneeropeenrussort  PO3POBKA LLIABOBOI NPOTPAMM 3 EHEPTOEPEKTUBHOCTI HA 2022-2026 POKM
O6car chinancyeanHs — 10 mapa rps Ha 5 poxis

K HTACBHA CexTop L s YIOMHX AMEXOHIIMIB
* BIALIIKOAYBOHHA YOCTHHI CYMM EDSAWTIA AAS HOCEASHHA (DM oCcobi) HO NPpHMADOHHS
UHETO3O0BFD0 KOTAIR, eHeproedDexTHEHONO ODAQAHOHHE, MATEDIOAIS

* CTHMYAIOBOHHR MNANDHEMCTE AO BNDOBOAXEHHE EHEPIOeDeKTHBHONO OBAQAHOHHS,
TEXHOACTIF, MOTEDIOAS LWARXOAM JASLISBASHHA KDEAMTIE:

bioaxeTHa cdepa

* CTHMYAIQBAHHA DO3BHTRY PHHKY ECKO LUASXOM JASLUISBASHHSE KDEAMTIE HO BNDOBOAKEHHS
eHeproedpekTHEHN IOX0AR HO 00’ EXTOX ASDMOBHOI TO KOMYHOABHO! DODMM BAOCHOCTL

* NPDOBEAEHHA COHOLWN DyaiseAas OPraHis AEDXOABHOI BAQAM TO 3006e3NeYeHHs eHePreT MNHOI
eDeKTHBHOCTI TOKMX DYAIBEAL HO DIBHI HE HMXHME MIHIMOABHMX HODAOTHEHLD BMADT
(arsora Aupestuen €C 2012/27fEC)

TpaucnopT
* CTHMYAIOBOHHA DO3IBHTKY IHEDPOCTDYKTYDM IODSAHHX CTOHLLET AAR esexTposmoBiais

JeAeHa eHepreTHKa

* CTHMYAIDBOHHA DOIBHTEY CCpepk BnpobHITEO GIorasy 3 arpoOBlAXOAIR:
* CTHAMYAIDBOHHA BHDOLLYBOHHA EHEDTETHNHHX DOCAMH!
* CTHMYAIOBOHHA BCTOHOBAEHHR OO €xTia BAE v NDHBATHMX AQMONOCNOACDCTEOX TOLUD,
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EHeprocnoxmneaHHa B YKpalHi ctTaHoM Ha 2021 piK, MIH. TH

Energy consumption in Ukraine as of 2021, million tons

Bipam npu nepersopeHHi,
TPAHCNIOPTYBAHKI 18 iHwWwe

21 QR T —




Co-funded by

the European Unfon  HaLlMOHaNbHUN NnaH Aik 3 eHeproePeKkTUBHOCTI Ha
nepiog oo 2030 poky

29 rpyoHa 2021 pokKy Ha 3acigaHHi  Ypagy cxBaneHo HauioHanbHMM nnadH  gim 3
eHeproedektTnBHocTi Ha nepiog Ao 2030 poKy, SAKAM BCTAHOBMOETLCA HauioHanbHa Uifb 3
eHeproedekTnsHocTi 4o 2030 poky, a came: nepBMHHE Ta KiHLEBE CNOXWUBAHHA eHeprii B YKpalHi Y
2030 poui He noBuHHe nepeBuwlysatu BignosigHO 91 468 Tuc. Ta 50 446 TMC. TOHH HATOBOrO
eKBIBaneHTy.

National energy efficiency action plan for the period up to 2030

On December 29, 2021, at a meeting of the Government, the National Energy Efficiency Action
lan for the period until 2030 was approved, which establishes a national goal for energy efficiency
until 2030, namely: primary and final energy consumption in Ukraine in 2030 should not exceed
91,468 thousand, respectively. and 50,446 thousand tons of oil equivalent.

YPANOM CXBAJIEHO
HAUIOHANBHIA NAAK AR 3
EHEPFOE®EKTMBHOCTI 10 2030 POKY
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the European Union  TakoX HauioHanbHMM MNfaHOM BCTaAHOBIIOETLCA Ta OMUCYETbCA HU3Ka CeKToparbHUX

3axodiB WoO0 OOCArHEHHsS 3a3HayvyeHol MeTu (B cpepax XUTNoBuX Ta OIOMIKETHUX Oyaisernb,
TPaHCNOpPTY, NPOMUCINOBOCTI, EHEPIrETUKN).

Also, the National Plan establishes and describes a number of sectoral measures to achieve the
specified goal (in the areas of residential and budget buildings, transport, industry, energy).

Aiarpama 4.1.4. Llini eHepro3bepexeHHA 3a ceKkropamu, BCboro 6,5 MAH THe
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BA30BI MNEPEAYMOBU CUCTEMA EHEPTOE®EKTUBHOCTI MOB'A3AHI PEOOPMU
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EHep2oMeHeOd)XMeHmM — Le cuctema ynpasniHHA, rofioBHE 3aBOaHHS AKOT — onTuUMi3auis
€HEeProcrnoXmuBaHHS Ha NignpMeMCcTBi abo MyHiuMnaniTeTi, 3abe3nevYeHHa pauioHaribHOro PO3noAiny |
BUKOPUCTaHHA NannBHO-eHepreTUYHNX pecypcis.
EHep2oMeHed)XMeHmM eKJiro4ae 6 cebe:
v’ CTBOPEHHSI CUCTEMWN MOHITOPUHIY EHEPrOCNOXMBAHHS;
v NMPOBEAEHHST aHarni3y iCHyHUMX NOKa3HUKIB, pe3ynbraT sKoro BUKOPUCTOBYETLCA SIK OCHOBa AnNs
PO3POOKN HOBUX BIOOXKETIB;
v’ po3pobka eHepreTUYHoI NOoNiTUKM NIANPUEMCTBA | EHEPreTUYHOro GroXeTy;
v/ NNaHyBaHHA Ta BNPOBaAXKeHHA eHepro3bepiraoumx 3axoLis, eHeproePeKTUBHUX TEXHONOTIN,
M?ﬂBi,ﬂ,XO,ﬂ,HOFO (6e3BiaxoaHOro) BUPOOHMLTBA, @ TAKOXK NPOBEAEHHSA KOHTPOIO 33 iX BUKOPUCTAHHAM;

nergy management is a management system, the main task of which is to optimize energy
consumption at an enterprise or municipality, to ensure the rational distribution and use of fuel and
energy resources.

Energy management includes:

v’ creation of an energy consumption monitoring system;

v analysis of existing indicators, the result of which is used as a basis for developing new budgets;

v development of the enterprise's energy policy and energy budget;

v' planning and implementation of energy-saving measures, energy-efficient technologies, low-
waste (waste-free) production, as well as control over their use;
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v' po3pobKa i BUKOPUCTAHHA eDEKTUBHUX CUCTEM, SIKi KOHTPONMIOOTb 0OCATM EHEProCMNOXKNUBAHHS;

v/ opraHi3auisi CUCTeEMU iIHTENPOBAHOIO EKOHOMIYHOIO | EHEPreTUYHOIO MEHEOKMEHTY;

v MPOBEAEHHSI TPEHIHTrIB ANns cniBpobiTHMKIB nignpuemcTBa (opraHisauii), CTBOPEHHA CUCTEMU, SIKa
CTUMYnOBaTUME  MpauiBHUKIB  e€dPEKTUBHO  BMKOPUCTOBYBATU  Pecypcu |  3HWXYyBaATU
eHeproBuTpaTu.

development and use of effective systems that control energy consumption;

organization of the system of integrated economic and energy management;

conducting trainings for employees of the enterprise (organization), creating a system that will
imulate employees to use resources efficiently and reduce energy costs.

NN X

E

LLIO TAKE EHEPT OMEHEDKMEHT?
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Aiarpama 4.2.2. Ckaaposi pedpopmu eHeproePekTUBHOCTI

CTBOpPEHHA NepeAymos
ePEeKTUBHUX BIAHOCUH B
ranyai

MPUIRHATTA KAKOYOBOI3aKOHOAABYO! 6a3n AAS 3anpo-
BaAXEHHA eHeproedeKTUBHOCTI B BYAIBARX, TPaHC-
NopTi, NPOMUCAOBOCTI Ta NPU BUPOOHULTBI eHepril

CTBOPEHHA IHCTPYMEHTIB Ta MEXaHi3MIB NIATPUMKK eHeproedeKTUBHOCTI B
BYAIBASIX, TP@HCNOPTI, NPOMUCAOBOCTI Ta NpU BUPOOHUUTBI eHepril




Co-funded by
the European Union

B ocTaHHiI pokn NpiopUTETHMM CEKTOPOM AN eHeproedEeKTUBHOCTI B YKpalHI € XUTMOBI OyaNHKMN,
o oObyMOBMEHO OOHUM i3 HaMBINbLUMX EKOHOMIYHMX noTeHuianiB (NoTeHUian CKOPOYEHHS
CNOXWUBAHHA €HEepril XUTNoBMMN OyOMHKaMM MOXe cKnagatn 6nm3bko 9 MnH THe Ta 4 mnp4 Aon
LLIOPIYHO) Ta couianbHOK HeobXxigHicTio. Ane ons AOCArHEHHS MakCuMaribHOro edekTy, CTBOPEHHS
3aKOHOOABYOro nomns Ta IHCTPYMEHTIB BMpoBagXeHHA pedopMn Mae 34iMCHIOBaATUCA 3a BcCiMa
HanpsaMKamMmu — Oyaieni, TpaHCNOPT, NiANPMEMCTBA Ta NocTadaHHS eHepril.

In recent years, residential buildings have been a priority sector for energy efficiency in Ukraine,
whichis due to one of the largest economic potentials (the potential for reducing energy
consumption by residential buildings can amount to about 9 million tons and 4 billion dollars
nually) and social necessity. But in order to achieve the maximum effect, the creation of a
egislative framework and tools for the implementation of the reform should be carried out in all
directions - buildings, transport, enterprises and energy supply.
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Pe3yneraTtom pedopmun eHeproedeKTUBHOCTI Mae CTaTu KOMMMEKCHA CUCTEMA, sika MOXe OyTu
edPeKTUBHO 3acToCOBaHa Ha MiCLUEBOMY pPiBHI 3 ypaxyBaHHSIM JflOKasribHUX OCOONMBOCTEWN, MilaHiB
MICLLEBOrO PO3BUTKY Ta HOBOMO po3rnodiny noBHOBaXeHb B pesynbraTti AeueHTpanisaudil Bnagu. B
TaKin CTPYKTYpi OyKe BaXnNuBY POSib BigirpaBatMe MicueBa Bnaga, Bif SIKOI 3aneXuTb He TiNbKu
LUBMAKICTE Ta MacliTabu BRPOBamMKXEHHSA 3axoAiB 3 eHeproedeKTUBHOCTI, ane u [OOCArHEHHS
CUHepril Big B3aeMofil KIHHYOBUX IHCTUTYLIN Ta IHCTPYMEHTIB B CUCTEMI eHeProedPEeKTUBHOCTI.

The result of the energy efficiency reform should be a comprehensive system that can be effectively
appled at the local level, taking into account local characteristics, local development plans and the
distribution of powers as a result of the decentralization of power. In such a structure, a very
fmportant role will be played by the local government, which depends not only on the speed and
scale of implementation of energy efficiency measures, but also on the achievement of synergy from
the interaction of key institutions and tools in the enerav efficiencv svstem.
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3anposasmesH EHDADMIMHMX CTBHASDTS 8 i yTerUeHH AAR 3an0DrSsem
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the European Union KOOpﬂ,MHaLUH LlOBB LL',O.D,O perOpMM
eHeproePeKTUBHOCTI

Ha 3akoHogaByoMy piBHI B YKpalHi YIiTKO HEe BU3HAYEHO €OUHUW OpraH, AKUM 3auMaeTbCH
KoopauHauieto Yyciel cuctemm eHeproedekTUBHOCTI. 34ebinbworo Ui gyHKUiEe MoKnageHo Ha
MiHperioH Ta OAEE, ogHak BOHM MalTb AIATM Yy MeXax CBOIX KOMMETEHUiW, ToMy IX yBara
3a0ebinbworo cgokycoBaHa Ha OyaiBnax, eqeKTMBHOMY BUMPOBOHMUTBI Ta MOCTadYaHHi TenmnoBol
eHepril, Ta BOE.

Coordination of the Central Committee on
Energy Efficiency Reform

At the legislative level in Ukraine, a single body that coordinates the entire energy efficiency
stem is not clearly defined. For the most part, these functions are assigned to the Ministry of
Regions and DAEE, however, they must act within their competences, so their attention is mostly
focused on buildings, efficient production and supply of thermal energy, and RES.
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HEOBXIAHI Ali AAA CTBOPEHHSA PUHKY EHEPTOAYAUTOPIB
TA EPEKTUBHUX CUCTEM EHEPTOMEHEAXKMEHTY

. MpuitHatts 3Y «[Ipo eHepreMuHy edexmBHiCTL Ta
BIANOBIAHOIO BTOPMHHOIO 3aKOHOAABCTBa

. MPUHAHATTA NIASAKOHHUX HOPMATUBHO-NPABOBUX aKTIB AR
3abeaneueHHa  QyHkuioHyBaHHA 3Y  «[lpo0  eHepretmuHy
edeKTMBHICT OyAiBeAb», B TOMY 4MCAI Cxem ceprudikadulil,
akpeauTaull Towo (scsoro 14 HIMA)

. CTBOpEHHA AEpXaBHUX PEECTPIB EeHEeproayAutopis T1a
eHeproMeHeAXepiB, eHeprocepTudIKaTie Ta eHeprossiTie

. 3anpoBapXeHHs CUCTEMM TPEHIHMB 3 eHeproayaury Ta
EHEepProMeHeAKMEHTY AMA daxisuis

BPY, KMY, MixperioH

KMY, MixperioH

AAEE, MixperioH

AAEE, OMC
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the European Union BigHoBnoBaHa eHepreTuka: 3ararnbHi NOHATTSA

BigHoBntoBaHa eHepretuka (aHrn. renewable energy) — eHepretuyHa ranysb, WO
crneuiani3yeTbCa Ha OTPMMaHHI Ta BUKOPUCTaHHI eHepril 3 BiAHOBIIOBAHUX O)Kepes eHepril.

[10 BIOHOBMIOBAHUX [Xepern eHeprii HanexaTb nepioanyHi abo ctani NoTOKM eHepril, LWo
PO3MOBCIOIKYIOTbCA B npupodi i obMexeHi nuwe cTabinbHicTio 3eMsi 5K KOCMOMfaHETapHOro
eriemeHTa: npomeHeBa eHepris CoHus, BiTep, riapoeHepria, NpMpoaHa TeNSIoBa eHeprisi TOLWO.

Renewable energy: general concepts

Renewable energy (English renewable energy) is an energy industry that specializes in obtaining
Ing energy from renewable energy sources.

enewable energy sources include periodic or constant flows of energy that are distributed in
ature and are limited only by the stability of the Earth as a cosmoplanetary element: radiant energy
of the Sun, wind, hydropower, natural thermal energy, etc.

and
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3acTocyBaHHS BIOHOBMNOBAHOI eHepril NIoAUHOK NOoTpebye HasiBHOCTI TEXHOMONIN BUKOPUCTAHHSA
eHeprii COHAYHOro CBiTna, BiTPY, MOPCbKNX XBWUIb, BOAHUX Tedil, OIONOriYHUX MPOLECIB, TakKux $K
aHaepobHun poskran, bionoriyHe BUPOBNEHHA BOAHIO, Ta reoTepMaribHUX TEMNNOBUX IKEper.

The use of renewable energy by humans requires the availability of technologies for the use of
energy from sunlight, wind, sea waves, water currents, biological processes such as anaerobic
decomposition, biological hydrogen production, and geothermal heat sources.
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1) BiOoHoe1r08aHi Oxxepesia MexaHi4YHOI eHepeii, OCHOBHUMW 3 AKUX C rigpoeHepris, BiTpoBa
eHepriga, eHepria XBunb Ta MNpuUNAuMBiB. B UINOMYy SAKICTb UMX OKEpen BUCOKa | 3as3Bu4yaun X
BUKOPUCTOBYIOTb A5s1 BUPOBHMUTBaA enekTpoeHeprii KoediluieHT BUKOPUCTaAHHA BITPOBOI eHepril
cknapgae go 30%, rigpoeHepril - 60%, XBUNMbOBOI i NpUNMBHOI eHeprii 75%.

1) Renewable sources of mechanical energy, the main of which are hydropower, wind energy,
wave and tidal energy. The overall quality of these sources is high and their mandatory need for
electricity production. The coefficients of wind energy use are up to 30%, hydropower - 60%,
ave and tidal energy 75%.
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2) Tennoei eioHoer0BaHIi Oxepesa eHepeail, OCHOBHUMN 3 SIKUX € npamMa eHepria CoHus,
cHepris 6ionannea. MakcnmanbHa YacTka TENNOTU Takux mKepen, sika MoXe OyTn nepeTBopeHa Ha
MeXaHiYyHy poboTy, BU3HA4YaETbCA OPYrMM 3aKOHOM TepMoauMHaMiku. Ha npakTtuui nepetBoputu Ha
poboTy BAacTtbCA MNpuUONM3HO TMOMOBUHY TENMnoTW, WO [AONYCKAaeTbCA APYrMM  3aKOHOM
TepmoanHamiku. [Ans cydacHux napoBux TypOiH, Hanpuknag, us BennynHa He nepesuilye 35%.

2) Thermal renewable energy sources, the main of which are direct solar energy, biofuel
energy. The maximum share of the heat of such sources, which can be converted into mechanical
, IS determined by the second law of thermodynamics. In practice, it will be possible to turn into
rk approximately half of the heat allowed by the second law of thermodynamics. For modern
Steam turbines, for example, this value does not exceed 35%.
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3) BiOHoe8s1r08aHi O)Xeperna eHepail Ha OCHO8I (hOMOHHUX npouecie, A0 SAKNX HanexaTb
[pKepena, wWo BUKOPUCTOBYOTb (OTOCUHTE3 | oToenekTpuyHi sasuwa. OTpumatn BUCOKY
e(PEKTUBHICTb NEPETBOPEHHS eHepril Y BCbOMY CMEKTPI COHAYHOIO BUMPOMIHIOBaHHSA OyXKe BaXKO, |
Ha npakTuyi KK dpoTtonepersoptoBaviB nokn He nepesuLye 25%.

3) Renewable energy sources based on photon processes, which include sources using
photosynthesis and photoelectric phenomena. It is very difficult to obtain a high efficiency of energy
conversion in the entire spectrum of solar radiation, and in practice the efficiency of
photoconverters does not exceed 25%.
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B TpaguuivHin eHepreTuui OCHOBHO 3ajadertd € MiHiMidauis cobiBapTOCTi enekTpoeHepril,
ane npu 3acToCyBaHHI BiQHOBMIOBAHMX O)Xepesli eHeprii Ha neplwmnn nfaH BUCTYNa€e HadiMHICTb
eHepro3abesnevyeHHs, BpaxoByro4uM MiHNMBY npupoay reHepauil Takmx BOE, sk BITpOBi Ta COHAYHI
enekTpocTaHuii. lNpeameTomMm OocnigXeHHA HEeTPaauuUinHOI EeHEepPreTUkM € npornopuil BITPOBOI,
COHSAYHOI reHepauil Ta cucteMm 30epiraHHA eHepril, Wo 3abe3neyyioTb 3agaHi BMMOrM A0
HaZIMHOCTI NPY MiHIManbHIN cobiBapTOCTI enekTpoeHepril.

In traditional energy, the main task is to minimize the cost of electricity, but when using
renewable energy sources, the reliability of energy supply comes to the fore, taking into account
the variable nature of the generation of renewable energy sources such as wind and solar power
plants. The subject of the study is the proportions of wind, solar generation and energy storage
systems that provide the specified reliability requirements at the minimum cost of electricity.
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[loegHaHHA BITPOBMX Ta COHAYHUX EfeKTPOCTaHUIM B TEeHEepPYy4YnUn KOMIMSIEKC pas3oM 3
aKyMyrniol4YMMn NpUCTPOSIMM NiABULLYE HaOIMHICTL 3abe3nedYeHHs ENEeKTPOEHEPrield NoKanbHUX
cnoxuBadiB. OgHak e€eKOHOMIYHa edEeKTUBHICTL TaKOro KOMMSIEKCY CYTTEBO 3anexuTb Big
ONTUMarnbHOro CniBBIgHOLLEHHS NMOTY>XXHOCTEW.

Combining wind and solar power plants into a generating complex together with storage
devices increases the reliability of providing electricity to local consumers. However, the economic
efficiency of such a complex depends significantly on the optimal power ratio.
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OckKifibkn MNOTOYHa BITPOBaA Ta COHAYHA €Hepris MakwTb BUMAOKOBY Mpupoay, 3agadi
onTumiszauil MalTb QopMynoBaTUMCA 3 YypaxyBaHHAM CTOXaCTUYHMX pakTopiB. Moxnusi
PIBHOMaHITHI BUMOr1 40 pobOTN eHeproKoMMIeKkcy, SKMM BianoBigaloTb Pi3HI TUMXU CTOXaCTUYHUX
onTuMisauinHnx 3agad. [NponoHyTbCcs knacudikauia Ta cnocobu opmyrnoBaHHA TakMx 3adad
3arexHo Big BMOoOpy KpUTepPIiB oNTUManbHOCTI.

Since current wind and solar energy are random in nature, optimization problems must be
formulated taking into account stochastic factors. Various requirements for the operation of the
energy complex are possible, which are met by various types of stochastic optimization problems.
assification and ways of formulating such problems are proposed depending on the choice of
optimality criteria.
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[Mlpo nigBULLEHHA eHeproeeKTUBHOCTI BITPOHACOCHUX YCTAHOBOK LUMAXOM pPO3pO6KM
KOMBOIHOBaAHOI efiekTpoBogonocTadanbHOl  BITPOYCTAHOBKM Ha 06a3i  MarHiToOenekTpu4yHoro
NIHINHOro reHeHepaTopa.

On increasing the energy efficiency of wind pump installations by developing a combined
electric and water supply wind installation based on a magnetoelectric linear generator.
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3 METOK 3MEHLUEHHS BTPAT €NEKTPUYHOI MOTYXXHOCTI B PO3MOAiINIbHUX EMEKTPUYHUX CUCTEMAX
LLUMIAXOM KepyBaHHA reHepyBaHHAM COHAYHUX enekTPOCTaHUin Ta Manux rigpoenekTpocTaHLUIv
(TEC) 3anponoHoBaHO KopuryBaTth MOTOKM MOTYXHOCTI TaK, wWobm po3paxyHKoBa TO4Ka
NOTOKOPO3A4iny B NiHil enekTponepenadi signosigana MicLUl0 CeKUIOHYBaHHA B Hil, LUMNAXOM 3MIiHU
NOTY>XXHOCTI reHepyBaHHS HasiBHUX B MepeXi KepoBaHUX BigHOBMOBarNbHUX axepen eHepril (BAE)—
EC:

In order to reduce losses of electrical power in distribution electrical systems by controlling the
generatlon of solar power plants and small hydroelectrlc power plants (HPP), it is proposed to
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YKpaiHa Bonogie 3Ha4HUM NPpUPOaHUM MOTeHUianom anga 3aiMnCHEHHSA «3erieHoro» nepexoay B
yCiX CeKTopax €eKOHOMiku. BpaxoByrounm MOXNMBOCTI Ta AOCTYMHICTb Cy4YaCHUX TEXHOJSIOrin
BIOHOBIIIOBAHOI €HEepreTukn, a TaKOoX CTPIMKUMA 11X PO3BUTOK, YKpaliHi UuUifikomM nig cuny Ta
€KOHOMIYHO aouinbHO Ao 2050 poky gocarHytyn 70% 4vactku BOE y BUpoOHULTBI enekTpoeHepril

Renewable energy sources: realities in Ukraine

Ukraine has a significant natural potential for making a "green" transition in all sectors of the
economy. Taking into account the possibilities and availability of modern technologies of
ewable energy, as well as their rapid development, it is quite possible and economically
easible for Ukraine to achieve a 70% share of RES in electricity production by 2050
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[TigBULLIEHHSA eHeproeeKTUBHOCTI € HeobXigHM enemMeHTOoM ons 3POCTaHHS
eHeproHe3anexHoCTi KpalHW Ta CKOPOYEHHSI EHEProeEMHOCTI €KOHOMIKM. Hapasi, mnokasHuK
eHeproemHocTi BBl 3a naputeTom KyniBernbHO CNPOMOXXHOCTI B YKpalHU BTPUYi BULLE HIXK OiNbLUOCTI
KpalH €Bponu.

Increasing energy efficiency is a necessary element for increasing the country's energy
independence and reducing the energy intensity of the economy. Currently, the indicator of energy
intensity of GDP at purchasing power parity in Ukraine is three times higher than in most European
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" Aeexenreroroexrumoct EHEPTOEMHICTb BBl YKPATHU € OAHIEIO 3 HAMBULLLUX V CBITI:
Y 2,7 PA3U BULLLE, HDK Y NMOABLLI TA ¥ 3,3 PA3U BULLLE, HDX Y HIMEYYUHI
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& Remmeerrosonasmoc AEP)KEHEPTOE®EKTUBHOCTI: KPOC-CEKTOPAAbHUM MIAXIA AAS
CTAAOTO PO3BUTKY KPATHH

MaTpHmxa : =
eHeproedeKTHEHOCTI & POHA Aexnpﬁn I
AOMOToCNoAGpCTRAOX
u3eaeHin obairawi
{ ECKO )
EneproedrexTHEHICTS 8 bipwa Teepaoro
District Heating Gionaausa

TexXperAOMeHTH 1
SHEPreTHYHOINO MOPKYROHHA
TO EXOAHIOHHY

EHepreTwyHa cepTrchixawis \
Gyaiseas )

( Pinancosl IHCTRPYMEHTH }

EHepreTH4Ha yTHAIIQUiA

siaxoais

n3eseHin KpeAHTH

FapaHTii NOXOAXEHHA

bioeHepreTnka
( ) Green Investment Fund
AepxasHa excnepTHia UA
)} eHeprolbepexenHn
Bepudpixauis naausa, FeecTp yCTAQHOBOK HO
xaaaidpixauin xorexepaulitmmx Giomaci
yCTOHOROK -

(Energv Community, IRENA, IEA) £ Moo vtk NTR— u3eareHHHn soAeHs (H,) ;
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W MEPHEHEPTOEEKTHBHOCT!

113 TMC. poAUH
- YHOCHMIKIB NPOrPAMIM

850 Tuc. poavH
- YHQCHMKIB NROrDaMM

/ﬁ‘ LlinsoBa rpyna:

NPHBATHI BYAMHKM

EHEPTOE®EKTUBHICTb ¥ XUTAOBOMY CEKTOPI:
«TENAI KPEAUTUn - AEPXKABHA NIATPUMKA HACEAEHHS

2020: @

= 1,04 MAPA rPH v 384 MAH TPDH
BIALLIKOAOBOHO 3 ASPXOBHOIO BioAXeTy

IHBECTOBQHO B
eHeproehexTsH 3OX0OAM
94 MAH TPH
BIALLIKOACBOMO 3 micuesux Dioaxens

(A
(@

2014-2020:

= 8,5 MAPA TPH
UTENAMX KDEAMTIEN

480 MAH M*

- LLLODMNHO exomomis MNEP 8
EKBIBOAGHTI rasy

2021: @

Hose oBACAHOHHA: v KomnexHcauis:
* CUCTEMM HOKOMM4EHHS * 20% - HO TBEPAONOANBHI KOTAM

eHepril * 35% - HO eneproedhexTiieMl 3aX0AM
* SACKTROIQDRAKIM AAR

erexTpoMObiais

* DOIYMHMI AMMABHIKI BASKTDOSHERNI

v 33 MApA rpH
BIALLKOAOBOMO 3 ASpXasNOro Bioaxery

540 MAH rpH

BIALLIKOADBOKO 3 Mmicuesnx BioAxeris

[l

> (@

=l

>

-
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& Arrmsrroroskrussocn PE3YABTATU OLLIHKM E®EKTUBHOCTI NPOTPAMM: )
EKOHOMIIO AOCATHYTO 3A YCIMA BUAAMM NMAAMBA TA EHEPTII

ExoHomin B cepeaHbOMY HO 1 y4OQCHHMKQ:

O

OCBB/XBK:

Tenaosa eHepris
ekoHOoMiIr 20,0% -
1& Meaa/aaic. ass ByamHEy

PizvuHi ocobu:

EarexTpoeHepria
exoHomia B, 6%

HYY kAT roafsmic, And
Gy aniracy

faz
exoHomia 10,0% -

275 a3 ravy/mic. AnS

B iy

a3
exoHOoMmIg 2075

BY A royy/saic. Aad
NDHBOTHOTD Dy AMHEY
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L") AEPKEHEPTOEGEKTHBHOCTI EHEPTOE®EKTUBHICTb ¥ BKOAXETHIA CPEPI: EHEPTOCEPBIC

Y §7 mictax ykaaaeHo 552 ECKO-aporosopu

Ouinka edhexTHBHOCTI

[y pamxax 242 ECKO-aorosopis)

Ha Cymy NOHAA 1,25 MAPA rpuBeHb

. = . . =

= 2015 pOIDCEN T8 npe s ECKOD . 3owos0A08ceo —’.
- !:—_—; 60 MAH rpH 3C0LLLIOAXEHD

* 2016 pic yxaoasHo 20 ECKO-Aorosopis = cymy 18 MAM rpH -

» 2017 pi: yaockosioaers ECKO-30K0H0A0BCTRG

« 2018 pix: yxacae+0 210 ECKO-aorosopis +G Cymy 218 MAH rpH

* 2019 pic yxanoaeno 200 ECKO-aorosopis HO Cymy 641.5 mar rpH
« 2020 pixc yxrcaeHo 122 ECKO-A0rosopm HO Cyay 389.8 man rps

6 35 ™nc. NKaA eKOHOMII TENAOBOI eHepril *

Po3poBAEHO 3OQKOHONPOEKTH WOAO:

* 3HATTA OOp'epiB Aas noasaasitux ECKO-3akyniseas

* YAOCKOHQAEHHS Ta poilwmpenHs ECKO Ha 06'exti
KOMYHOABHOI Chepu TQ eHepreTHKH
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@ [IEPKEHEPTOEGEKTHBHOCTI EHEPTOE®PEKTUBHICTb ¥ HPOM"CI\OBOCF:
POPMYBAHHSA POHAY AEKAPBOHI3ALLI

Cchepa OXONASHHSR — YCi CEXTODH €KOHOMIXM

Y 2019-2020 pp. piuMl HOAXOCAXEHHA eKOAOTIMHOrO
NoAQTKY Ha aukuaK CO, 3pocan i3 50 man. rpH A0 0.9
MADA. TPH. ¥ 2021 poul Takox nporHosyerecs 3i06paru
0.9 mADA. rPH

CnoXuMBOMHNSA Cnaara
NAAMBa TA NOAQGTKY HQ
exepril CO,

Xoaxa 3 AllovKx SIOAXKETHHUX NPOrPAM HE MOE
IAXO0AIB ULOAC IMEHLLEHHA BukKuais CO, wAasxom
SNPOBOANXEHHR SHERIOSMDEKTHBNMX JIQX0AIS

Wiasosun chona Aepxosnmn
Aexapbonizauil Sioaxer

CrnpamysaTH HOAXOAXKEHNS NOACTKY HO BHMKMAM
CO, y wirsoaun Poxa aAexapbonisoul
(6e3 okpemoro GAMIHICTRYBONNA, AK, RANPHEAQA,
AepPXQBHUK (DOHA PEriOHAABHOTO POIBHTKY)

Cxoposvenns Imenwenns sukmnais CO,
CNOXHMBOHHR Buxoxammua Napuisxol
NMAGHYETHCR BMKOPHCTAONKA xowWwTis WiAsOBOrO naaxea Ta exeprii yroam

POHAY ACKQPOOHIIOWI BUKAIONHO HO NPOEXTH, WO Buxonanns HNA 3 EE Buxonamna Green Deal
MUIOTE KO MeTl NiABHLLEHHR exeproedhexTHanocT!
TO IMeHLWeNHA suxwales CO.
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() Nevwrnreroreskrunsoc LLIAI AEKAPBOHI3ALLI

AEKAnAIHr — 3pOCTAOHHA €KOHOMIKM i3 OAHONACHUM NIABULLLEHHAM PIBHA eHeproedeKTUBHOCTI
IMEHLLEHHAM BUKHMAIB NAOPHUKOBUX rasis

€BpOonNencCbKui 3eAeHUH KypC
P CKODOHEHHS BUKMAIB ® CrpmmarHa
NOPHMKOBMX Q38 HO IPOCTAHHS
pisHl €C Ha 50% - 55% CepeAHb_O!
remneparypm
A IHONHO Hioxye 2°C
C YXIIXY FEET RN ooooooooooo‘ocooooo}
2020 CxoposerHs sumaia CO , KAIMOTHYHO HEMTDAABHO 2 1 OO
A0 20% nopisHaxo 3 2015 p. E8pOonNa (HyAsOBi HETTO
(NPOEKT APYTOro amksan CO ,)
HOUWIOHOABHO-BM3HONEHOIO
BHECKY)
@

MNapuibka yroaa
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61 Aeemeueeropeexruesoct  PO3POBKA LUABOBOI NPOTPAMM 3 EHEPTOE®PEKTMBHOCTI HA 2022-2026 P

O6car chivancyeanHs — 10 mapa rpH Ha 5 poxia

VA Y SO A AR AR T IAA IR

XKutaceni cexTop M pPEeOAIaUE ICHY) ABACHIIA

* BIALLIKOAYBOHHS HYOCTHHIA CYMM KDEAMTIE AAR HOCEASHHA (DivMH 0CobH) Ha NpMADaHHS
HETO3I08I0) KOTAIR, eHeproedhexTHEHONO OBAQAHOHHSE, MmaTeDIaAls

NpomucaosicTs

* CTHAMYAICBOHHS MNIANDHEMCTE AO BNDOBOAXEHHS eHEPIoedDeKTHEHOIO ODAQAHOHHS,
TEXHOAOTN, AMOTEDIOAIS LUARXOAM IASLUIESASHHA KDEAMTIE

boaxeTHa cchepa
* CTHAMYAIOBOHHA DO3BMTEY PHHKY ECKO LASXOM JASLLSBABRHHS KDEAMTIE HO BNDOBOAXEHHS
eHeproedPekTHaHMX IaX0AR HO 00’ EXTaX ABDXOBHOI TO KOMYHOABHOI (DOPAMMK BAOGCHOCTL

* NPOREAEHHS COHOUI DyAis@Ab ODIOHIB ASDKOBHO! BAGAM TO 300e3NeYeHHs EHEDIeTHHHOI
eCPeKTHBHOCTI TOKMX ByAiBEAL HO PiBHI HE HIDKYE MIHIMOABHI HODAMOTHBHII BHMAMOT
(Bimora Avpextien €C 2012/27/EC)

* CTMAMYAIOBOHHR DOIBHTKY IHCDPOCTRYKTYDM IODSAHMX CTOHLET AAR @aexTposmobiais

* CTHMYAIOBOHHS DOIBMTEY Cchepu anpobruutea Biorasy 3 arposiAXOAIR:
* CTHAMYAIDBOHHS BHDOLLLYBOHHA EHEDTETIYHINX DOCANH! L
* CTHMYAIOBOHHS BCTOROBAEHHS OO0 'exTie BAE v NDMBOTHMX AOMONOCNOACDCTEOX TOWLOD. A
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"' AepmenEProzeckTHEHOCT! CEPTUPIKALLIA EHEPTETUMHOI E®PEKTUBHOCTI

T PR D o nﬂm EJ’M E?ﬂ.eu Exe mmm

e __ —— enepreTwyanl ceprudivaTn® lH“.',lATHBA

n 2400 S Taiie Poipobka sumor A0

¥ Mowxaa ar BMAOQHO :

eHeproayanTopam Ta chaxisuam i3 Oyalseas 3 ﬁﬂH{hIHM AO
oBCTEXEHHA IHXEHEPHHX CHCTEM HYABOBOTO DIBHEM

CNOXHBOHHA E‘HEFH'II

¥ ¥xaoaeHo B YroAM npo

= cnispobithMuTeo (3 30KACAGMM
———— ' BHLLOT OCBITH
- ] : Hm TIEF
1.  Creopeno 43 atecTauwinsi xomich 5
vas) *307_
sy +327
+21) HV6 -
w174 +145 +143
< 14 4 m*ﬂi&fﬁfllil

S & ““aﬁfﬁ-ﬁ-&-ﬁ*’{‘f-ﬁpﬁﬁpﬁﬁﬁpﬁﬁﬁ
VOP P III NI IS LIS I I I
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" Repncaerrozorxruznocn  3AMPOBAAXKEHHA CUCTEMU EHEPTOMAPKYBAHHSA TA EKOAU3AWHY

| « 3arsepAXeHO 4 Ta po3pobareHO | TEXHINHMH DErAGMEHT 3 SHEPreTHYHOro
' " ' MapxysaxHs sianosiano A0 AupexTusu 2010/30/€C
m- C * [NpUHHATO 2 GKTH WOAOC NPHMBEASHHA Y BIANOBIAHICTE OKpPemMMX TeXHiMHMX
____________ rqe—— PErAGMEeNTIB 3 eXxOAMIOHNY A0 OHOBASHOIO 3akoHoAascTea €C
* Po3pobBASHO NPOEXT OKTA CTOCOBHO OHOBASHHA TEXMIMNHMX PEeraAamenTis
ULOAD MOPKYBOHHA SEHEProCnoXMENMX NPOAYKTIE B INTEPHETI TO OHOBASHHNA
\ npoueAyp eepudikauii WOAOC AOTPHMOHHRE BMMOT A0 MAPKYBOHHA
EHEPTO xvz EHEeProCnoOXHENMX NPOAYKTIS
CNOXKMHBAMNA
wBT /i
‘—,—i « 3arsepaxeno 11 Hoxolis MineHepro npPo JOTBEPAXEHHR nepeaixis
}‘ %: ,0)) HOWIOHOABHHX craxaapTis, wo sianosiagoTs €BPONeHCHKHM
- ' FAOPMOHIZOBAHMM CTAHACGPTOM
XYZo )| Y22 )| Y2 )
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& RepxesprozosxrHaHoCT AKTUBI3ALLIS IHBECTULLI B EKOHOMIKY YKPAIHU

e

/" ¥=1,3mMApAa€
+ 1673 MBT

3a 12 micauis 2020 poky

KOTeAbHI HO QABTEPHATUBHUX BMAQX

% CEC - 1169 MBT a‘-‘ naausa - 99 MBT
TELL Ha Biomaci - 22 MBT
o
&% CECA - 226 MBT 3 TEC Ha Giorasi - 10 MBT
> 2

fﬁ BEC - 144 MBT [l Mrec -3 mer




Co-funded by
the European Union

c Reemeneerocosxrusnocn P O3SPOBKA MEXAHISMY CTUMYAIOBAHHA BUPOBHMLUTBA TA CNOXHWUBAHHA
' EAEKTPOEHEPTI 3 BIAHOBAKOBAHUX AXKEPEA EHEPTII

Net Energy Metering
CuUcTema YUCTOro BUMIPIOBOHHSA

&

Bupobuuureo — CnoxueaHHA - YucTa enepris

Net billing (yucTun npoaax) -
HOAAMLLIOK BupOoBAeHO! e/e

(rpoLWwOBKMI KDEAMT, IPH),
OBDMMCAIDETHCS 3Q BCTAHOBAEHOIO WIHOID,
AKQ HHXNE PO3ARIOHIX TapKdDIB TO

BMKOPHCTOBYETLCH B HOCTYNHMI NEPIOA
r

Net metering (ymcTui o6Aik) -

HOAAMLLIOK BUpOBAEHO! efe
(emepreTuiHmnit KpeAuT, KBT),
CNOXHUBAETLHCH B HACTYNHMIN NEPRIOA
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(’ BEPKEHEPTOEQEKTHBHOCTI IHILLIATUBU Y CPEPI PO3BUTKY BIOEHEPTETUKMU
3axoHOoNpoeEKTH® OCHOBHI NOAOXEHHS
\7; PozsuTox TOprisai * CTEOPEHHR CEAMHOI CHCTEMM SASKTPOHHOI TOPriBAi
-\ Tsepaum Gionasusom * BECACHHA BMMOT AO sxOCTi Bionaauaa

CnpHaHHA BUDOLLYBOHHIO * NOKPAULEHHR YMOB AAR BHPOLULYBOHHR EHEPropoOCAHH
EHEeProKyALTYP * NepeAbaYeHHA AePXABHOI MIATPUMKM

POIBMTOK PUHKY * 3GNPOBAAXEHHSR MEeXaHIIMy Toprisai GiomeTanom
GiomeTany * BBEASHHA raPOHTIH NOXoAXeHHR GlomeTany

PO3aMTOK PHMHKY plaxux

Sionaaus HQ TpaKcnopTi
(Ne 3356) P P * BBEACHHA xpuTepiis cTaaocTi Aas Gionaausa

,.a

@ * BeeAeHHs 06oa'a3xos0i vacTku Gionaausa Ha TpaKcnopTi
o

co 3sinbnennn Gionaausa sia * IHMKE@HHA NOAGTKOBOrO HaBOHTOXEHHR GioeHepreTuku
2P noaarxy wa CO, * NOKPAULEeHHA iHBeCTHWIHNHOI NnpusabansocTi npoekTis

' CrotycIaxononpockTie: 3 npo plaxr Oronaaec -y 8Py

m - " & s - N 3 - ’ - . - - » . - . - \ . ) . a8t
31 LWICAO Piamky TESDAMY OIONOAME FOTVETBOR AQ BNECEMMA HO DOITARA YDRAY. Ml YR OAXRYIOTAON J LIRS
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) Aeexenerrorerxusnocn - PO3BUTOK PUHKY EHEPTETUYHOI YTUAIZALLIT NOBYTOBUX BIAXOAIB

MoTexuiaa 3aaaui
Wopitno: MNepeTsopHTH eHEPreTHIHy yTHABOWNO BiAXOAlS HO
@ 300 - 350 xr reHepye OAHG AIOAHHO EXOHOMINHO BMTIAHWNK NPOexT
3 B Yxpaini
CTRODMTH rOPANTIE TG CTHMYAM AAR IHBECTHMLIN ¥ WO
@ 12 mAM. TONN IAXNOPOHIOCTLCA HA cchepy
s CMITTEIBOAMLLOX
BCTOQHOBAGHHR @XOAOTMHHX BMMOT
& 15 MmaH MBT*roA 18\ B maH. MBT ron BCTOHOBAGHHA NPO3OPUX NPABMA (DOPMYBOHHA
u IEMNACBOI EHepN SASKTROSHEDNI Tapudpis
PiwenHn: PeiyasTaT:
MPoEXT 3aKOHY WLOAD BMKOPHCTAHHA SIAHOSAIOBAABHOIO NAAMET 3 SlAXOAlS: IMEHLLEHNA JOXOPOHEHHR
*  BIAHOBAIOBOABHE NOAMBO ~ GARTEPHATHEHE AXSDEAO BHeDril TO QALTEPHOTHEHE NAAMSO siaxoals
*  BCTOHOBA@HHA @KOTOAMHMX BUMOr AO wxopuc?'oum BAHOBAIOBOABHOID NAAKSQ e R
" CTHMYAIOROHHSR PHHKY @HEPreTHUHO! yTHABOWE et

TapKG HO TENAORY SHeprito MO pinm 7075 siA CEPLAMNMOISOXEHOrD 3 raly

BHKYT TENAOBO! enepril 8 NoaMomy 06CHI Al NOTPES HOCeAeHNR T BIOAXe THMX

yCTOHOE D) KOMXYPEHTHMX JOCaA : o
wosi poSoyi micua

AOSIOCTROKOSI AOrOS0PM MO NOCTOMONMA TENAORO! EHEPH AL GIoA e THMX
yCTONOS /2;-

MOXAMBICTS YHOCT! 8 IBSASHIY OYKIUONOX HO KYTHRAIO/NMPOACK eAeKTROSHEDM

POIBMTOK PHHKY
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BUCHOBKMU

1. MnobanbHU eHepreTUYHUK naHawadT Oyae WBUMAKO 3MIHOBATUCS, OCKISIbKM CBIT MOYMHAaE
nepexoamTn Ha 3erieHy eHepreTuky. Bigxia Big HadTn i rasy MoXe 3MIHUTW KOHpirypawito CBITy Tak
camMo pi3ko, sk ctonitta Tomy. Ane, €C noBuHeH BigaasaTu nepesary crparteriam, siKi OXOmnTb
SIK ra3, Tak i «3eneHnn» eHepreTUYHU nepexig , Wwob MiHiMidyBaTu puUsnK Tak 3BaHUX 3HELIHEHUX
aKTUBIB.

1. The global energy landscape will change rapidly as the world begins to transition to green
energy. Moving away from oil and gas can change the configuration of the world as dramatically as
it did a century ago. But, the EU should prioritize strategies that cover both gas and "green" energy
transition to minimize the risk of so-called impaired assets.
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BUCHOBKMU

2. [lpuHuunoBun BUOBIp YKpalHM B YacCTMHI MOBHOLIHHOI [HTerpauii Ao CcrniBTOBapucCTBa
EBPOMNENCHKNUX HaLUi 3yMOBMOE | HEeOOXiOHICTb 3MiHM nigxodiB 00 dopMyBaHHA YKpalHOK
eHepreTM4Hol MNosiTUKN, sika Mae Bignosigatn npuHuunam i npaktuui €C. EHepretuyHa cTparerid
YKpalHu € HeBig'eMHOK CKNagoBOK LISIICHOI cTpaTeril  couianbHO-eKOHOMIYHOI  MoaepHisauil
YKpaiHn, 9Kka CnuvpaeTtbCad Ha OUHaMIiYHE €KOHOMIYHe 3pPOCTaHHA, pauioHanbHe Ta edgeKkTUBHE
BUKOPUCTAHHA HauioOHaANbHOrO pecypcHOro noTeHuiany, iHTerpauito YKpalHu OO0 €BPOMNEUCHLKOro
€KOHOMIYHOro Ta NoniTU4YHOro NPOCTopY.

. The principled choice of Ukraine in terms of full integration into the community of European
tions necessitates a change in approaches to the formation of Ukraine's energy policy, which
must correspond to the principles and practice of the EU. The energy strategy of Ukraine is an
integral component of the integral strategy of socio-economic modernization of Ukraine, which is
based on dynamic economic growth, rational and effective use of national resource potential,
integration of Ukraine into the European economic and political space.
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3. Hambinbwi HauioHanbHi acouiauil BigHOBIOBANbHOI eHepreTukn y BepecHi 2019 poky
ob'egHanuck y BceykpalHcbKy nnatgopmy «Global 100%RE Ukraine». Lle € cnifibHO iHILiaTUBO
KOMMaHin, ekcnepTiB, NobICTiB, MONITUKIB Ta rpoMaasaH, CnpsiMOBaHa Ha PO3BUTOK YUCTOI 3eneHOol
eHepril B YKpalHi. YKpalHCbka nnatgopmMa MNpoAoBXYeE AIANbHICTL Ta MNPUHUWMNN MDKHapPOAHOI
iHiuiaTnBn Global 100%RE. Meta o6’egHaHHA — CTBOPEHHS €OUMHOI cucTtemMm 6e3nevHux Ta
€KOINOriYHO YMCTUX TEXHOSIOriN, SKi Yy ManbyTHbOMY 3MOXYTb 3aMiHUTU BCi «OpygHi» TexHonorii
cnanioBaHHA TpaguuUiHUX NanuBHO-eHEepPreTUYHUX pecypciB. Y4YacHuKM nnatdpopmMu NigTpUMyroTh
npouecn aekapboHisauii eKOHOMIKM Ta nepexig A0 YMUCTOl EHEePreTuKU, TakoX POo3paxoBylOTb Ha
,u,onoyory Bi €EBPONENCHKUX KpalH.

3. In September 2019, the largest national renewable energy associations united in the all-
Ukrainian platform "Global 100%RE Ukraine". This is a joint initiative of companies, experts,
lobbyists, politicians and citizens aimed at the development of clean green energy in Ukraine. The
Ukrainian platform continues the activities and principles of the Global 100%RE international
initiative. The goal of the association is to create a single system of safe and environmentally
friendly technologies that in the future will be able to replace all "dirty" technologies for burning
traditional fuel and energy resources. Participants of the platform support the processes of
decarbonization of the economy and the transition to clean energy, and also count on help from
European countries.




Co-funded by
the European Union

IIuTanHsa 1J19 caMonepeBipKu
Ska moiiTHKa MPOBOAUTHCS 11010 EHEPro30epeKeHHs B KpaiHax €BpOIEUCHKOTO
Coro3y?
Axuii aH ik nepeadadeHo KOHIICIIIEI «3€JIEHOI0» €HEPreTUYHOTO MePexXoay
VYkpaiau 10 2050 poky?
Slka eHepreTryHa cUTYyallls B YKpaiHi CIOCTEPITa€ThCs B pealisiX CbOTOICHHS?
Skl 1l HaIlOHAJIBHOIO IUIAHY 1M 3 eHeproeeKTUBHOCTI mepeadadyeHo Ha
nepioz g0 2030 poky?
Sk1 3axomu mependadeH1 IILOBOIO IIporpamMoro eHeproedektuBHoTi Ha 2022-
2026 poku?
SK po3BUBAIOTHCS BIIHOBIIOBAHI JIKepeia eHeprii?
SK1 ICHYIOTb 1HILIaTUBH B CPepl pO3BUTKY O10€HEPTETUKH?
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CnuUcoK BUKOPUCTaAHUX axepen

1. SDG Investment Trends Monitor. UNCTAD. URL: https://unctad.org/system/files/official-
document/diaemisc2020d3_en.pdf (nata 3BepHeHHs: 04.01.2023).
2. «3eneHi» iHBeCTuUil y cTarioMy pO3BUTKY: CBITOBUM LOCBIL Ta YKPAIHCbKUA KOHTEKCT. LleHTp
PasymkoBa. KuiB : 3anosit, 2019. 316 c.
3. B Adppuui 3anyctunmn HanbinbLUy y CBiTIi COHAYHY ernekTpocTaHuito: Bigeo. ObospeBarens. 25
xoBTHA 2019 p. URL: https://www.obozrevatel.com/ukr/green/solar-power/v-afritsi-zapustili-
najbilshu-v-sviti-sonyachnu-elektrostantsiyu-video.ntm (nata 3sepHeHHs: 04.01.2023).
: lobal Trends In Renewable Energy Investment 2019. Frankfurt School-UNEP Centre/BNEF,
2019.
. International Energy Agency. URL.: https://www.iea.org (gata 3asepHeHHsa: 04.01.2023).
. Kyuepsga |.M., CopokiHa H.Jl. BigHoBrnoBaHa eHepreTuka B CBiTi Ta YKpaiHi cTaHoM Ha 2019
p. — nodaTtok 2020 p. lNgpoeHepreTuka YkpaiHu. 2020. Ne 1-2. C. 38-44.
. Hydropower Status Report. URL: https://www.hydropower.org/status2020 (oata 3BepPHEHHS:
04.01.2023).
. [epxaBHe areHTCTBO 3 eHeproedekTUBHOCTI Ta eHepros3bepexeHHs YkpaiHn. URL:
http://saee.gov.ua/ (gata 3BepHeHHSs: 04.01.2023).
. EHepretndHa ctparteria YkpaiHuM Ha nepiog go 2035 poky «besneka, eHeproeeKTUBHICTb,
KOHKYpeHToCcnpoMoXHicTb». URL: https://merp.org.ua/images/
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