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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

inBUIIeHHS eEKTUBHOCTI Ta 0e3reku OGVHKIIOHYBAHHSI 00'€THAHOI eHEPTreTUYHOI CUCTEMU LIJITXOM
ITipgBu, 0 YHKI[OHY o'en

esniekTpudikauii Tennos3abdesnedyeHHs B YKpaiHi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Increasing the efficiency and safety of the functioning of the unified energy system through the electrification of
heat supply in Ukraine

Pedepar yKpaiHCBKOIO:

Briepiue 3an1poroHOBaHO HANPsIMU NiABUILIEHHS €(PEeKTUBHOCTI PYHKILIOHYBaHHS 00’€IHAaHOI eHeproCUCTeMHU Ha
6a3i HOBOI CTPYKTYpU HaJIBEJINKO] €JIEKTPOTEIIOBOI CUCTEMU LIVISIXOM eJIeKTpu@ikalii TensonocrayaHHs 3
BUKOPUCTAHHSM €Heprii aBTOHOMHUX BiJHOBJIIOBAHUX JKEPeJl, IO Jae 3MOTY BUPIMINUTYU NPo6eMy cTabimizarii
4acToTU B 06'€fHaHIl eHeprocrucTeMi Ta rapaHTyBaTy GiHaHCOBY CTabLIbHICTb QYHKIIOHYBAHHS €HEPTOPUHKY
Ykpainu. Po3pob6sieHa maTeMaTUyHa MOJieJb CTabisizallii yacToTH i NOTyKHOCTI B nepexinHux npouecax OCE npu
HasgBHocTi B Hill CEC ta BEC. 3anponoHoBaHa MOJI€Jb 3MiHU €HEPreTUYHOro 6aaHcy KpaiHu 32 YMOBU
enextpudikaii Teryio3abesnedeHHs. [IpoaHanizoBaHO TeHEHLIii 06CATiIB TPOMHUCIOBOTO BUPOOHUIITBA,
CIIOKMBaHH4 [IPUPOJHOrO ra3dy Ta JUHaAMIKy 3MiHM 4UCENBbHOCTI HaceneHHd y 2022-2023 pp. 3 BUKOPUCTaHHAM
PO3p06JIEHUX METOIiB 3alIPOIIOHOBAHO [TPOTHO3 IIOIUTY HA TEIJIOEHEPrilo Ta NpupogHuii ra3 1o 2030 p. aug
CLI€Hapilo MOBIIbHOTO 3POCTAHHS OOCSTiB IPOMUCIIOBOTO BUPOOHUIITBA Ta HEBiHOBJIEHHSI 3pYHOBAHUX BEJIMKUX
IIPOMUCJIOBUX MinnprueMcTs. [IpoBeneHnii cucTeMHUE aHai3 eeKTUBHOCTI (PYHKLIOHYBAaHHS COHSIYHUX i BITpOBUX
esiekTpocTtanuiil y cknani OEC Ykpainuy, Ha 6a3i IKOro BCTaHOBJIEHO, 110 iCHYIOTb TPU I'OJIOBHI (PaKTOPH, 1110
3YMOBJIIOIOTB TinepTpo¢dOoBaHy 30MTKOBICTh €HEPrOPMHKY YKpaiHuU: 1) KymiBiIs eJIeKTpoeHeprii A cTtabdinizanii
gacrotu (S 6,51 Mpz S); 2) Kymisiis enekrpoeneprii ais pesepsyBanus CEC i BEC (2,14 mupg, S); 3) cucteMHi BTpatu
€HEepPropuHKy (S 2,23 Mipz S). 3anporroHOBaHO MiJIOTHUIN TPOEKT PEKOHCTPYKIiI CUCTEMU TEIIONOCTAYAHHS M.
Jly6Hu Ha 6a3i es1eKTPOKOTIiB. PO3paxoBaHi NOKa3HUKY JOLIIbHOCTI BIPOBAI)KEHHS TEXHOJIOri Power-to-heat B
nianas3oHi (10-30) € /MBrrog.

Pedepar aHIJIiHCBKOIO:

For the first time, directions for increasing the efficiency of the functioning of the unified power system based on
the new structure of a super-large electrothermal system by electrifying heat supply using energy from
autonomous renewable sources have been proposed, which makes it possible to solve the problem of frequency
stabilization in the unified power system and guarantee the financial stability of the functioning of the energy
market of Ukraine. A mathematical model of frequency and power stabilization in transient processes of the OSE in
the presence of solar power plants and wind power plants has been developed. A model of changes in the country's
energy balance under the condition of electrification of heat supply has been proposed. Trends in industrial
production volumes, natural gas consumption and the dynamics of population changes in 2022-2023 have been
analyzed. Using the developed methods, a forecast of demand for heat energy and natural gas until 2030 has been
proposed for a scenario of slow growth in industrial production volumes and non-recovery of destroyed large
industrial enterprises. A systematic analysis of the efficiency of the functioning of solar and wind power plants
within the Unified Energy System of Ukraine was conducted, on the basis of which it was established that there are
three main factors that cause the hypertrophied unprofitability of the Ukrainian energy market: 1) purchase of
electricity for frequency stabilization (S 6.51 billion); 2) purchase of electricity for backup of solar power plants and
wind power plants (S 2.14 billion); 3) system losses of the energy market (S 2.23 billion). A pilot project for the
reconstruction of the heating system of the city of Lubny based on electric boilers was proposed. The feasibility
indicators of the implementation of Power-to-heat technologies in the range (10-30) € /MWh were calculated.

Inpexc YIK: 621.31, 620.9:662.6; 64, 620.91:662.97, 621.548; 621.311.24
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: MatemaTn4Hi 3ac061 Ta peKOMEH/AL] 1010 KOMGIHOBAHOTO BUKOPHMCTAHHSI

€JIEKTPOEHEPTii Bif, TpaguLiiHMX Ta BiJHOBJIIOBAJIbHUX JKE€PEJIa 3 aKyMYJISITODHUMMU 6aTapesiMU BEJIMKOI €MHOCTI

Ha3zpa HTII aHri#icbKO¥0: Mathematical tools and recommendations for the combined use of electricity

from traditional and renewable sources with high-capacity storage batteries
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: MaTemMaTn4Hi 32061

I‘a.nysb 3aCTOCYBaHHSI: EleKTPOEHEPTeTHUKA, CUCTEMU TEIIONOCTaYaHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3anpononosani matemaTnuHi 3aCO6U 103BOJIAIOTH 3a6€3MEYUTH CTAGLIBHICTD Ta HAMIIMHICT
¢dynkuionysaHHg OEC Ykpainuy, yactoty Ta notyxxsicts eHeprii Big, CEC ta BEC, 3HaUHO CKOPOTUTU T€PMiHU
OKYITHOCTi €HeproreHepy4nx 06’eKTiB 3a paxyHoK camonoctatHocTi CEC ta BEC, 03BOJISIOTE IPOBOAUTH aHAII3
Ta KepyBaHHs AUHaMiuHuMU npouecamu ¢yHkuionyBanHsl OEC Vkpainu 3a yyacti BEC, CEC ta crienudiyHoro
HaBaHTaXEHHs. 3alIPOIIOHOBAHI peKOMeH1allii Ta TeXHiYHi pillleHHs [03BOJISIIOTh €(PEKTMBHO iHTETpyBaTU
HAJJIMIIKOBY (HEIIEBY) €JIEKTPOECHEPTIIO Bill COHSYHMX i BITPOBUX €JIEKTPOCTAHLIN Y CUCTEMU LLEHTPAIi30BaHOTO
tertonocradanus (CLT). 3actocyBanns TexHosorii Power-to-Heat (PtH) 3 BuUKoprCTaHHSIM €JIeKTPOKOTIIIB i
TEIJIOBUX HACOCIB J1a€ 3MOI'y: 3MEHIIUTHU CIIOKABAHHS IIPUPOJHOTO ra3y Ta BiJ[TIOBiJHO CKOPOTUTU BUKUIY
MapHUKOBUX Ta3iB; MiABUIIUTH MaHEBPEHICTh Ta HafAiliHicTe O6'eqHaHoi eHepreTuyHoi cuctemu (OEC) Ykpainu 3a
PaxyHOK [IEPETBOPEHHS HAJJINIIKOBOI €JIEKTPOEHEPTIi Y TEIJIOBY; CKOPOTUTU CTPOKM OKYITHOCTI IIPOEKTIB 3aBIAKN
IOCTYITHOCTI «3€JIEHOI» €JIEKTPOEHEPTii B TONUHU MiHIMaJIBHOTO IOIUTY; BUKOHYBAaTH MDDKHApPOIHI Ta HalliOHaJIbHI
3000B’13aHHS 3 lekapboHizallii 3rigHo 3 [Tapusbkoro yrogoo ta HalioHasabHUM IJIAaHOM [l 3 BiZIHOBJIIOBAHOI

€HEPIre€TUKU.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJIMIIHBOTO CEPEIOBUINA,
ExoHoMis eHepropecypciB, 3abesneueHHs cTabinbHOCTI Ta HagifiHOCTI PpyHKuionyBaHHS OEC Ykpainu, ninBuieHHs
if MAHEBPEHOCTI. 3HMKEHHS BUTPAT IIPUPOJHOrO ra3dy 3aBISK1 BUKOPUCTAHHIO «3€JIEHOI» €JIEKTPOEHEPTII y

CHUCTEMAX TEIJIONIOCTAYaHHA
Bnyius HTII Ha moBKiJjs:
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