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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeTonu Ta 3acobu MifBUILIEHHS HALIMHOCTI Ta €(peKTUBHOCTI PYHKILIOHYBaHHS €JIeKTPOEHEPreTUUHUX Ta

€JIEKTPOMEXaHIYHNUX CUCTEMHU YKPAiHU i3 3HAYHOIO YaCTKOIO BiJHOBJIIOBAHUX AKepeJl eHeprii (mudp-«BIE-2021)

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods and means of increasing the reliability and efficiency of functioning of the electric power and
electromechanical systems of Ukraine with a significant share of renewable energy sources

Pedepar yKpaiHCBKOIO:

B npotieci BUKoHaHHS po6iT 6y OTpUMaHi Taki OCHOBHI pe3yJsbTaTh: po3p0o06ieHO MaTeMaTUyHi Moieli, SIKi
IO3BOJISIIOTh IMITYyBaTU MPOLECU LIiHOYTBOPEHHS B CETMEHTAX PUHKY «Ha 00y Hanepez» i 6aJlaHCyI0u0ro puHKY, a
TaKOX 37iICHIOBATH PO3PaxyHOK HeOalaHCiB 3rifHO 3 IPaBUJIaMU PUHKY eJlIeKTpoeHeprii YKpainu, nobynoBaHo
MogeJii po3npibHOro pUHKY, sIKi 3a0€3M1e4yIoTh BU3HAYEHHS KiHLeBOi BAPTOCTi €JIeKTPOeHeprii AJ1s1 CIIOKMBayiB ;
PO3p0o06JIeHO CclieHapii BAHMKHEHHS Ta PO3BUTKY aBapiiiHux nogiii B OEC Ykpainu 3a yMOB 3Ha4HOI HEBU3HAUYEHOCTI
IIOZ0 PO30CEpEeIKEHUX IKepeJsl reHepallii 3 BAKOPUMCTAaHHSM [I€BHUX IIPUIYIIEHb Ta y3arajabHEHb Ta IPOBEEHO
IOCJIiIPKEHHS 3 BUKOPUCTAHHSM PO3PO0JIEHUX MOIEJIEl, a TAaKOK PO3PO6IEHO METOAMKY Ta aJITOPUTM KEPYBaHHS
L7151 JIOKQJIbHOI €J1eKTPOEHEePreTUYHOI CUCTEM, SIKa Ma€ Y CKJaZi POTOeNIeKTPUYHY CUCTEMY Ta JEeKijIbKa eJIeMEHTIB
CHACTEMHU 30€epiraHHsl; po3po06JIeHO BipTyabHy MOJI€J/Ib CUCTEMHU TiIpOaKyMyJI0BabHOI €JIEKTPOCTaHIIi Ha 6a3i
MallVHU [OJBIMHOIO XUBJIEHHS, IPOBEIEHO MOJEJIOBAHHS, SIKE ITPOIEMOHCTPYBAJIO 34aTHICTh CUCTEMU
eeKTUBHO IPALI0BATH 3i 3MiHHOIO KyTOBOIO IIBUJKICTIO, [IPY LIbOMY CHCTeMa 3abe31edye LBUIKE PEryII0BaHHS
IIOTY>KHOCTI, 10 MigTBEPIKY€E NOUINBHICTD ii BAKOPUCTaHHS [IJI1 KOMIIEHCALlii paliTOBUX 3MiH B MEPEXi, Ta
MOXJIMBOCTI 3[IiICHIOBATH ii KEPYBaHHS KOeQillieHTOM MOTYXHOCTI; pO3p0O0JIEHO PEKOMEHALLI] II0A0 MOXJIUBOCTI
301/IbIIE€HHS IOTYKHOCTI IBOHANPSIMJIEHUX [1€PETBOPIOBAYIB Y CKJIaJli 3aC00iB aKyMYJIIOBaHHS Ta IIE€PeJaBaHHS
eneprii (3AIIE) no 500 kBT. [IpoBesieHO BU3HAYEHHS ONTHMaJILHOTO aJITOPUTMY pOOOTH 6aTapeil HaKONU4YyBayiB
eHeprii y cknazi 3AIIE niis 3a6e3nedeHHs1 0OMeXeHb [0 MaKCUMaJIbHil IOTY>KHOCTI pO3psiay Ta 3apsay;
po3pobieHo yrouyHeny Simulink-mopens cygyacHOI BUCOKOBOJIBTHOI ITOJ1iMePHOI i301411ii croBUX KabesiiB Ta iHmux
€Heproo0’eKTiB, BUKOPUCTAHHS SIKOi JO3BOJISIE IPOrHO3YBATH 3MiHEHHS TEXHIYHOTO CTaHY i30JIs11ii cnioBuX Kabesis

Ta iHIIMX €HEPrOO00O €KTIB, IKi BAKOPMCTOBYIOTh HANPYTy i CTPYM IIPOMHUCJIOBOi YaCTOTH.

Pedepar aHIJIiHCBKOIO:

In the process of performing the work, the following main results were obtained: Mathematical models were
developed that allow simulating the pricing processes in the day-ahead and balancing market segments, as well as
calculating imbalances in accordance with the rules of the Ukrainian electricity market, retail market models were
built that ensure the determination of the final cost of electricity for consumers; Scenarios of the occurrence and
development of emergency events in the Integreted Power System of Ukraine under conditions of significant
uncertainty regarding distributed generation sources were developed using certain assumptions and
generalizations, and research was conducted using the developed models, as well as a methodology and control
algorithm for a local electric power system that includes a photovoltaic system and several elements of the storage
system,; A virtual model of a pumped storage power plant system based on a dual-feed machine was developed,
modeling was conducted that demonstrated the ability of the system to operate effectively with variable angular
speed, while the system provides fast power regulation, which confirms the feasibility of its use to compensate for
sudden changes in the network, and the ability to control its power factor; recommendations have been developed
regarding the possibility of increasing the power of bidirectional converters as part of energy storage and
transmission facilities (ESTF) up to 500 kW. The optimal algorithm for the operation of energy storage batteries as
part of ESTF has been determined to ensure restrictions on the maximum discharge and charge power; a refined
Simulink model of modern high-voltage polymer insulation of power cables and other energy facilities has been



developed, the use of which allows predicting changes in the technical condition of the insulation of power cables
and other energy facilities that use industrial frequency voltage and current.
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