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1.  Kucnomuicmo cepedoguwia. 31e011b110T0 MIBUIKICTh KOPO3ii 3pocTae
31 3MeHmIeHHssM pH cepenoBuIa, OCKUIBKH MPU IBOMY IMiJIBUIY€ETHCS PO3YHMHHICTD
MPOAYKTIB KOPO3ii.

2. ITonnuit cknao kopo3iitnozo cepedosuwia. KoposiitHe cepeIoBHUIIE MOXKE
MICTUTH WOHHU- aKTUBATOPH, K1 MPUCKOPIOIOTH KOPO3ik0, Ta HOHU-1HTI0ITOpH, SIKI 11
YIOBIIBHIOIOTD.

3. Konuyenmpauin pozuunie. Ilpy KOHTAKTI METaIiB 3 PO3YMHAMU COJICH,
HOHU SKMX HE BUSBISIOTH BIJIACTUBOCTEH aKTHUBATOPIB YW 1HTIOITOPIB KOpPO3ii,
IIBUJIKICTh KOPO3IMHUX TIPOIECIB 3aJie’KHO BIJI KOHIEHTpAIlli IiIKOPSEThCS
ckiagHuM 3akoHaMm. Hampukian, sikmo Fe mepeOyBae y pos3umni Na,SOy4, TO mpu
3017bIIEHH] KOHIIEHTpAIlli COJi IIBHIKICTb KOPO3ii CIOYAaTKy 3pOCTa€, OCKUIBKU
MIJIBUIIY€ETHCS €IEKTPUYHA MPOBIIHICTh CEPEAOBUINA, a MICISA JOCATHEHHS IMEBHOI
KOHIIEHTpaIii -  TMOCTYNOBO  CIIOBUIBHIOETHCS,  OCKUIBKM  3MEHIIYIOThCS
€JICKTPOIITUYHA AUCOIIAIlIS COJIl Ta PO3YMHHICTh KUCHIO Y CEPEIOBHIIIL.

4. Kinvkicmo kucnro. Kucenb € CUIBHUM KOPO31MHO- aKTUBHUM areHTOM,
OJIHaK MOro BIUIMB HAa KOPO31iiHI Mmponecu HeoaHo3HauyHui. HaltuacTiie 3011bI1eHHS
KUIbKOCT1 O, iIHTeHCU(DIKye KOpO3il0 OLIBIIOCTI MeTajiB. AJjie SKIIO0 MeTaj JIErKO
MIJITA€ThCsl TIACHBaIlii, TO TPH MiABUIIECHHI KOHIIEHTpallli KUCHIO KOpO3is TaKOro
MeTajy CHOBUIbHIOETHCS. [IIBUIIKICTh KOPO3ii 3 KUCHEBOIO JEMOJIAPU3AIIIEID 3pOCTAE
npu 30UIblIeHHI Judy31li Ta PO3UYMHHOCTI KHUCHIO, a TaKOX IPU EHEpPriiHOMY
nepeMillyBaHHI.

3. Temnepamypa i muck. Y BUNAJIKy KOpPO3ii 3 BOJHEBOIO JCTIOISPU3ALIIEI0
MIJBUILIEHHS TEMIEpaTypy MPHUCKOPIOE EJIEKTPOJIHI TMPOIECH, TOMY IIBUAKICTH
Koposii 3poctae. Komu BigOyBaeTbCsi KOPO3is 3 KHUCHEBOIO JACHOJISIPU3ALIIEIO,
TeMmrepaTypa BUSIBJISIE MOJBIMHUN BIUIMB. Tak, MIJBUILCHHS TeMIepaTypu 301IbIIye
IIBUJIKICTh €JIEKTPOIHUX MPOIIECIB, OJHAK OJJHOYACHO 3MEHIIY€E PO3UUHHICTh KUCHIO.
MakcumanbHOI MIBUAKOCTI KOpPO3isl 3 KHCHEBOK JAEMNOJSPHU3aLIE€I0 J0CATaE B
inrepani 70-80°C. Lle 3yMOBIIOETHCS ONTHMAIBHAM CITiBBiTHOIICHHSIM KoedilienTa
nudy3ii KUCHIO Ta BEJIMYMHOIO HOTO PO3YMHHOCTI y 3a3HAYEHUX MEXax TeMIIepaTyp.
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At the COP26 climate summit in Glasgow, more than 40 countries agreed to
phase out coal power over the next 20 years. Ukraine is among them.
Decarbonization of the energy sector and reduction of carbon emissions to limit
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climate change is the main task of energy workers. It is planned to replace the most
"dirty" generation with ecological and renewable types of fuel.

The International Renewable Energy Agency (IRENA) believes that the
transformation of the global energy system is aimed at improving energy security and
increasing energy availability. Territorial communities, especially in rural areas, have
significant prospects for the introduction of renewable energy technologies. So,
urgent needs of society, social and environmental benefits, as well as attractive
economic opportunities of the energy system.

According to IRENA experts, onshore and offshore wind generation can
provide more than one third (35%) of the total demand for electricity by 2050.

3POCTAHHSA BITPOBOI FrEHEPALLII Y CBITI

(4

“ _Flg. 1. Graphvof wind energy growth

According to the Ministry of Energy of Ukraine, the share of heat generation in
total electricity production has decreased by 5% since 2016. So, if in 2016 the share
of TPP generation in total electricity production was 32.2%, then according to the
results of 2020 thermal power plants produced only 27.2%.

According to the International Renewable Energy Agency (IRENA), over two
decades, the installed capacity of wind generation in the world has increased almost
75 times - from 7.5 GW in 1997 to about 564 GW by 2018. Today, the capacity of
wind power plants is 730 GW and shows optimistic trends in the future. The rapid
growth of wind energy is noted in Asia and North America, and such EU countries as
Denmark, Spain, Ireland and Germany continue to develop their potential.

According to the State Agency for Energy Efficiency and Energy Saving of
Ukraine, in the first half of 2021, the total capacity of RES facilities increased by
278.4 MW. But there are several reasons for the deterioration of the conditions for
attracting investments: the adoption of the law on the approval of retrospective
initiatives to reduce the "green tariff" and the termination of the preferential tariff for
working stations from January 1, 2030, non-fulfillment of the terms of the
memorandum regarding the return of debts to "green" generation and prevention of
accumulation new ones But the RES sector must continue to develop.

On the territory of Ukraine, one of the founders of cosmonautics, Yuriy
Kondratyuk, developed the first wind power plants back in the 1930s. He worked on
the project of the Crimean wind power station with a capacity of 12 MW, with a
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tower 160 m high and a three-bladed propeller with a diameter of 80 m. In 1937, the
construction of the station's foundation began on Mount Ai-Petri in the Crimea.
However, in 1938, construction was stopped and the project was never returned to.

The second stage of wind energy development in Ukraine began in 1996. It was
this year that the Novoazovska wind farm with a capacity of 50 MW was designed in
the village of Bezimenne, Donetsk region. The station became operational after 15
years - in 2011.

In 1997, the first wind farm on the territory of Ukraine - Truskavetska - became
operational, and within three years, 134 turbines were operating in Ukraine.

The majority of wind power plants in Ukraine are located on the coasts of the
Black and Azov seas, on the territory of the Crimean and Carpathian mountains, in
Odesa, Kherson and Mykolaiv regions. According to the Institute of Renewable
Energy of the National Academy of Sciences of Ukraine, these regions are the most
suitable for the use of wind energy.

At the end of 2012, the capacity of wind power plants in Ukraine amounted to
almost 263 MW, and seven years later, Ukraine entered the " Gigawatt club". It
unites countries with an installed wind energy capacity exceeding 1,000 MW.

"Green" electricity in Ukraine is generated by 34 wind power plants (including
those located on the territory of ORDLO). The largest of them are Botievska ,
Primorska, Myrnenska , Orlivska , Overyanivska and Novoazovska WPPs. All wind
turbines of the first seven, except for Boyivska and Priazovska, were put into

operation in 2019.
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Fig. 2. Geographical location of the largest wind power plants in Ukraine

Most of the wind power plants being built in Ukraine are mainly large and
provide electricity to entire settlements.

But also near large wind turbines use small wind turbines generation capacity
up to 10-20 kW.

Their used to provide electricity of small farms. However, the installation of
such mini windy stations are isolated and have not become widespread. The reasons
for this several:

- term payback such stations makes up about 10 years. It double longer than
sunny ones domestic power plants. Difference is explained higher at the price of the
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equipment, after all a wind turbine is more difficult engineering solution than sunny
station.

- expediency installation wind turbines (it is better to install them where there
are no power lines).

Energetic strategy of Ukraine by 2035, adopted in August 2017, is expected
increase energy efficiency and use energy from restorative and alternative sources.
Implementation measures from prevention and adaptation to change climate is
defined as one of priorities development energy industry.

According to the document, by 2025 the share of RES in the energy sector
system of Ukraine should be 12%, and by 2035 - at least 25%.

Evaluation report of NEC "Ukrenergo". conformity (sufficiency) of generators
capacities in 2020 takes into account current trends in the field energy saving and
predicts further growth particles everyone types of RES in the structure production
electricity during 10-11 years. So in 2020, it increased twice as compared to the
previous year (from 3.5% in 2019 to 7.39% in 2020). In the next three years (2021-
2023), the trend is towards growth has to be preserved, though it is predicted that him
pace will be much smaller (decrease pace from 16% in 2022 to 2.4 in 2031).

In the future, RES have part replace electricity from coal -fired thermal power
plants, which are expected to decrease by 2031 your volumes production of
electricity by almost 12%.

Also Report recommends give state support for renewable energy through
conducting auctions for the allocation of support quotas exclusively after solution
question withdrawal of RES restrictions to ensure operating room security energy
systems. And when setting support quotas to oblige investors to install new
renewable energy sources energy storage or others species compensating capacities
volume of 20% of installed RES capacity.

UVEA expects that in 7 years in Ukraine may to appear market offshore wind
energy (wind power plants marine basing). Offshore there is not only wind energy
effective a tool decarbonization and build -up energy independence, but also a
productive resource for the production of "green" hydrogen and the increase
international cooperation. UVEA believes that the first is offshore wind energy
project in Ukraine with a capacity of 100 MW is possible to expect already in 2028.
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