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1. Inceprariiina po60Ta IpUCBIYeHAa BUPIIEHHIO aKTyaJbHOI HAYKOBOI 3a/1a4i — MiJIBUIEHHS TOYHOCTI OL[iHIOBAaHHS
TE€XHIYHOTO MOTEHIIiaJly BITPO€HEPTeTUYHUX PECYPCIB IIPYU BIIPOBAI)KEHHI Cy4aCHHUX BiITPOEJEKTPUYHUX YCTAHOBOK
Ha TepUTOpii Ta B akBaTOPii YKpaiHU. AKTyasIbHICTh [OCIiIP)KEHHSI 00YMOBJIEHA HEOOXiIHICTIO MiJIBUILILEHHS TOYHOCTI
OLIiHKU BiTPOEHEPTETUYHOTO MOTEHLiaNy 1Jis 3a6e3re4eHHs €(DEKTUBHOTO NIJIaHyBaHHS PO3BUTKY BITPOEHEPreTUKHU
Ykpainu BignosigHo mo EHepreTudHoi ctparerii kpainu mo 2035 ta 2050 pokiB, a TAaKOXK 3TiIHO 3 CBITOBUMU
TEHJIeHIIisIMM 3pOCTaHHS YaCTKU BiIHOBJIIOBAaHUX JKEpeJl eHeprii B 3araJibHOMY 6ajlaHCi eJleKTporeHepaliii.
O6’'eKTOM [OCIIIIPKEHHS € NIPOLIeC BU3HAYEHHS TEXHIYHOTrO [IOTEHLiay BITPO€HEPreTUYHUX pecypciB YKpainu 3
ypaxyBaHHSM HasIBHUX [T€PEIyMOB Ta OOMesKeHb, a IPeJMETOM — ITapaMeTPU TEXHIYHOTO MOTEHLiay

BITPOEHEPTETUYHUX PECYPCIB AJIs1 TEPUTOPII CyX0[oJ1y Ta akBaTopii YKpaiHu 3 ypaxyBaHHSIM F€OIIPOCTOPOBUX,



KJIIMaTUYHUX, TEXHIYHMX (PAKTOPiB i HOPMATUBHO-IIPABOBUX BUMOT B €JIEKTPOEHEPTETUYHIN Ta IPUPOLOOXOPOHHIN
cdepax. MeTtoro pucepTaniiiHoi po60oTu € po3pobKa Ta yIOCKOHaJIeHHSI MeTO/IiB BU3HAUEHHS IIapaMeTpiB
TEXHIYHOIO IOTEHIIjajly BITPOEHEPTeTUYHUX PECYPCIB CYX0[I0JTy Ta aKBaToOpii YKpaiHu, IPUIATHUX [JI4
BMKOPHMCTAHHS Cy4aCHMMHU BiTPOEJIEKTPUYHAMU YCTAaHOBKAMHU, 331151 ONIEPATUBHOI iX OL[iHKM Ta BU3HAYEHHS
TEXHIYHOTO MOTEHLiany BiTPOEHEPreTUYHUX pecypciB YKpaiHu 3rifHo 06MeXeHb, 10 HaKjIalae YAHHA
HOPMAaTMBHO-TIPaBOBa 6a3a B €JIeKTPOeHEePreTUYHIN i IPUPOLOOXOPOHHIN cdepax Ta 3 ypaXxyBaHHSIM CYy4acHOTO
TEXHIYHOrO piBHS PO3BUTKY BEY. Bysi0 oTprMaHo HacTymHi pe3ynbraTil. [IpoBeeHO KOMILJIEKCHUN aHaJli3 CTaHy Ta
[IEPCIIEKTUB PO3BUTKY BiTPOEHEPTeTUKU B YKpPAiHi 1 CBiTi, 30KpeMa OKpPEMO PO3IJISHYTO OHIIOPHI Ta OQIIOPHI
HaIpsIMKU. BUsiBlieHO pUYMHU PO30DKHOCTEN y pe3ysbTaTax OLiHKY BiTPOEHEPreTUYHOTo MOTeHLiany YKpaiHu
Pi3HUX NOCTiIHUIBKUX TPYIL, [10B513aHi 3 BIIMIHHOCTSIMU Yy Iiixonax 1o Bepudikallii BXiIHUX JaHUX, IPOCTOPOBIN
IVCKpeTH3allii, @ TAKOX TPUBAJIOCTI Ta MOBHOTI PsiiB IEPBUHHUX JAHUX. YIIeplLIe IPOBEIEHO KOMIIJIEKCHY
BaJslifjaliio 6araTopivyHUX JaHUX MIBUJKOCTI Ta HAIIPSIMKY BiTpy Ha OCHOBI iHpopmallii 3 Mepexi 187 MmeTeocTaHLiit
YKpaiHu msxoM aHasizy MeTalaHuX Ta MEeTOJiB MaTeMaTU4YHOi cTaTuCTUKU. CPOpMOBaHO 6a3y LOCTOBIPHUX
CTPOKOBUX JIaHUX 3 70 penpe3eHTaTUBHUX METEOCTaHLiH, 10 3a06€3[1eYnsI0 OCHOBY [1J151 yTOUYHEHUX PO3PaxXyHKIB
[IOTEHLiaJy BiTPOEHEPTeTUYHUX PECYPCIB CYyX010Jy. OKPEMO HOCIiIKEHO MOKIIMBICTb BUKOPUCTAHHS
CYIIyTHUKOBUX JJAHUX peaHai3y AJisl akBaTopil YKpaiHu. Briepie BuU3Hau€HO 3HaY€HHS IOXUOOK peaHaisy
IIOPiBHSIHO 3 TAaHNMU METEOCTAHIIil, BUSBIJIEHO iX 3aJIe5KHICTb BiJ (isuKo-reorpadiyHux yMOB TEPUTOPIi, 1110 1ajio
MOXJIMBICTb OOI'PYHTYBATH IPUMHSATHICTh BUKOPUCTAHHS AAHUX IIBUIKOCTI BiTPY, OTPUMAHUX METOJOM peaHali3y,
171 PIBHUHHUX | MOPCBKUX PETiOHIB y BUNAAKY BiICYyTHOCTI JaHUX CTalliOHAPHUX CIIOCTepexkeHb. bady nanux MC
nonoBHeHO 20 BipTyaJlbHUMU TOUYKaMU B MeKax akBaTtopii HopHoro i A30Bcbkoro Mopis. B po6oTi npoaHaizoBaHo
3aKOHO/IaBui 0OMeXXeHHs moho po3MimeHnHs: BEC B YkpaiHi 3 ypaxyBaHHSIM BUMOT €KOJIOTIYHOTO, CAHITapHOTO,
coljiaZbHOrO Ta iHPpPaCTPYKTypHOro xapakrepy. Ha ocnosi I'IC-MozesoBaHHS CTBOPEHO 6a3y BUKJIIOUYEHUX
TepUTOPil Ta ixHiX 6ydepHUX 30H. YCTAaHOBJIEHO, 1110 IIOTEHIIHO IPUAATHUMU Ta TOCTYITHUMU 171 PO3MIILEHHS
BEC B YkpaiHi 32 yMOBY 3aCTOCYBaHHSI MaKCUMaJIbHUX T€OIIPOCTOPOBUX 0OMeEXeHb € 132 372 kM2 cyxogoay (22%
TepuTtopii kpainu) Ta 30 073 kM2 akBaTopii (21% wmenbdoBOi YaCTHHU aKBATOPii). YIOCKOHA/NIEHO MaTeMAaTUYHY
MOJI€JIb OLIHKY TEXHIYHOTO MIOTEHILialy BITDOEHEPreTUYHMX PECYPCIB LJISXOM 3aCTOCYBaHHs Jiarpamy BopoHOro
L7151 eKCTpaIlossiLii JaHMUX MBUIKOCTI BiTpy. Ha ocHOBI 1iiei Mogesti po3po6sieHO aJanTUBHUI METOJ, OLLiHKU
TEXHIYHOTO [IOTEHLiay BiTpO€HEPreTUYHUX PECYPCIB, 110 403BOJIsIE ONIEPAaTUBHO BPAxOBYBAaTU 3MiHU Y
HOPMaTUBHO-TIPABOBiil 6a3i, TEXHIYHUX XapakTepucTUKax BEY Ta BUXigHMX NaHUX WBUAKOCTI BiTPy. BcTaHOBIEHO
KiJIbKiCHi IOKa3HMKU TEXHIYHOTO MOTEHIIiaNy BITPOEHEPreTUYHUX PECYPCiB YKpaiHU B 3a71€KHOCTI Bif, IOPOrOBOTO
3HaueHHs1 KBHII. Taxk, npu KBHI1=0,2 TexHi4YHMI OTEHIliajl BCTAHOBJIEHOI IIOTYXHOCTI CTAaHOBUTH 6;113bK0 832 I'Br,
IIOTEHLIiajl CepegHbOPIYHOrO BUPOOITKY eleKTpoeHeprii — maibke 1 802 mapg kBt-roa. ITpu KBHI1=0,4 BinnosigHi
[IOKa3HUKYU CTaHOBIAThH 6;113bK0 90 I'Bt Ta 290 Mipz kBt rop BinnosigHo. IIpoBeneHo anpobario
3aIMIPOINIOHOBAHOrO AIAIITUBHOIO METOMY HAa KOHKPETHIH JIoKallil MpoekTHOi BEC, mo nigTBepanio BUCOKUI CTYIIiHb
BiITIOBiHOCTi pe3yJIbTaTiB i3 KOMepLiMHUMU IPOrPaMHUMU IPONYKTaMHU (BiJHOCHA NIOXMOKa He nepesulnye 3,1%).
Lle migTBEpAKy€E MPAKTUYHY €(PEKTUBHICTL PO3POOIEHOTO METOAY 1151 IPUKJIAAHOTO BUKOPUCTAHHS B YKpAiHi Ta

MOTEHIIIMHOI iHTerpallii B CUCTEMY CTPaTETiYHOTO €HEPreTUYHOrO MJIaHYBaHHS.

2. The dissertation deals with solving an urgent scientific problem - improving the accuracy of assessing the
technical potential of wind energy resources when implementing modern wind power installations on the land
territory and in the water areas of Ukraine. The relevance of the research is attributed to the necessity of
improving the accuracy of the wind energy potential assessment to ensure efficient planning of the Ukrainian wind
energy sector's development in accordance with the country's Energy Strategy until 2035 and 2050, as well as
following the global tendencies of increasing renewable energy resources share in the general balance of
electricity generation. The object of research is the process of determining the technical potential of wind energy
resources in Ukraine, taking into account existing prerequisites and limitations. The subject of research is the
parameters of the technical potential of wind energy resources for the land territory and water areas of Ukraine,
considering geospatial, climatic, technical factors, and regulatory requirements in the energy and environmental
sectors. The aim of the dissertation is to develop and improve methods for determining the parameters of the



technical potential of wind energy resources of Ukraine's land and water areas suitable for use by modern wind
power installations, for their prompt assessment and determination of the technical potential of Ukraine's wind
energy resources in accordance with the restrictions imposed by current regulatory frameworks in the energy and
environmental sectors and considering the current technical level of wind energy technology development. The
following results have been obtained. A comprehensive analysis of the condition and development prospects of
wind energy in Ukraine and globally has been conducted, including separate consideration of onshore and offshore
directions. The reasons for the discrepancies in the results of the assessment of Ukraine's wind energy potential by
different research groups were identified, related to differences in data verification approaches, spatial
discretization, as well as the duration and completeness of primary data series. For the first time, a comprehensive
validation of long-term wind speed and direction data based on information from 187 meteorological stations
across Ukraine has been carried out by using metadata analysis and mathematical statistics methods. A database of
reliable time-series data from 70 representative meteorological stations has been compiled, providing the basis for
updated calculations of the wind energy potential of land territories. The possibility of using satellite reanalysis
data for Ukraine’s water areas has been separately studied. For the first time, reanalysis error values have been
determined in comparison with meteorological station data, revealing their dependence on physical-geographical
conditions of the territory, which has approved the acceptability of using wind speed data obtained via reanalysis
methods for flatland and marine regions for cases when stationary observation data are not available. The
meteorological station database has been supplemented with 20 virtual points within the Black Sea and Azov Sea
water areas. The study has analyzed legislative restrictions concerning WPP placement in Ukraine, considering
environmental, sanitary, social, and infrastructural requirements. Based on GIS modeling, a database of excluded
territories and buffer zones has been created. It has been discovered that potentially suitable and available areas
for WPP placement in Ukraine, under maximum geospatial constraints, amounts to 132,372 km? of land (22% of the
country’s territory) and 30,073 km? of water area (21% of the shelf area). The mathematical model for assessing the
technical potential of wind energy resources has been improved by applying Voronyy diagrams for wind speed
data extrapolation. Based on this model, an adaptive method for assessing the technical potential of wind energy
resources has been developed, allowing for prompt adaptation to changes in regulatory frameworks, technical
characteristics of wind power installations, and wind speed output data. Quantitative indicators of the technical
potential of Ukraine’s wind energy resources have been established depending on the threshold value of the
capacity factor (CF). With CF=0.2, the technical potential of installed capacity is about 832 GW, and the potential
annual electricity generation is nearly 1,802 billion kWh. With CF=0.4, the corresponding figures are about 90 GW
and 290 billion kWh. The proposed adaptive method was tested on a specific WPP project location, confirming a
high degree of consistency with commercial software products (relative error does not exceed 3.1%). This confirms
the practical efficiency of the developed method for applied use in Ukraine and its potential integration into the
system of strategic energy planning.
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