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Pedepar:

1. lucepraniiina po6oTa MpucBsYeHa BIOCKOHAJIEHHIO TiopuaHOi POTOEIEKTPUIHOI CUCTEMU [1J1s TOTPEd
JIOKAJIBHOTO 00’eKTY i3 3a6€3M1e4eHHSIM: CYMiCHOCTI 3 €EHEprOCUCTEMOIO 33 TAPMOHIKaMU, BUPiBHIOBaHHSIM
CIIO)KMBAHHS B Yaci 3 00Me>KEeHHSIM IIiKOBOT'O Ta BUKJIIOUEHHS €KCIIOPTY €Heprii B Mepexy, MiABUIeHHS CTYIIEHIO
BUKOPUCTaHHS (DOTOETEKTPUYHOI €HEPTii Ha CTIOKMBAHHS 3i 3MEHIIIEHHSIM BUTPAT Ha eJIeKTPOeHeprilo. B po6ori
PO3IJISIAAETHCST KOMIIJIEKCHUI MiJIXiT, 10 YAOCKOHATIEHHs (POTOENIEKTPUYHOI cucTeMu. B anapaTHill yacTuHi e
CTOCYETbCH YAOCKOHAJIEHHS MEPEKEBOr0 iIHBEPTOPA 3 MiHIMAJIbHUM PiBHEM IreHepallii BUIIMX TapMOHIK, 30KpeMa,
11€ CTOCYETBHCSI BpaxyBaHHSI HECUHYCOINAIbHOCTI HAIIPYTX B MEPeXKi, 0COOINBO 151 IEPEBAHTAKEHUX CiJIbCbKUX
mepex. [IuTaHHs yrpaBiliHHSA [OB'S13aHi 3 BUKOPUCTaHHSIM IIPOTHO3Y (POTOEIEKTPUYHOI reHepaliii i3 3a6e3nedeHHsIM
PIBHOMIDHOCTI CIIO’KMBAHHS €HEPrii 3 MEpPEeXKi, 3HUKEHHS ITIKOBOT'O MOINUTY, MAKCHMAaIbHOIO BUKOPUCTAaHHS
doTroenekTpryHOi eHeprii Ha CIIOXKUBaHHS. BaskIMBUM € IUTaHHS BOOCKOHAJIEHHS iHCTPYMEHTY PO3POOKU Ta

IOCJIIPKEHHSI CUCTEM, B SIKOCTI SIKOTO PO3TJISIA€THCS MaTeMaTUYHe MOZIEJIIOBAaHHS. B nucepTalii oTpuMaHo Taki



HOBi HayKOBi pe3ysbTary: 1. OTpUMaB PO3BUTOK IPUHLIMI YIIPABJIiHHS (POTOENEKTPUYHOI CUCTEMOIO 3 3aBIAHHIM
3HAYEHHS aKTUBHOI ITOTYXHOCTI, 1110 CIIOXKUBAETHCS 3 MEPEXKI, 32 IPOrHO30M (POTOEJIEKTPUYHOI reHepallii 3
(opMyBaHHSIM CTaHy 3apsiy aKyMyJIITOPHOI 6aTtapei Ta 3MiHOI0O MeXaHi3My IIepEMUKAaHHS PETyJIaTOPiB Ta
BBEJI€HHSIM 3BOPOTHOTO 3B’13KY 32 IIOTY>KHICTIO HABAaHTa)KE€HHS, 1110 3a0e3Iedye MiIBULIEeHHS CTYIEeHIO CIIOKMBAHHS
(oTOENIEKTPUYHOI €HePrii Ta 3MEHIIEHHS] BUTPAT HA €JIEKTPOEHEPrilo. 2. 3alIPOIIOHOBAHO BUKOPUCTAHHS B KOHTYPI
peryJiloBaHHS CTPYMY iHBEPTOPY 3BOPOTHOTO 3B'SI3Ky 32 CTPYMOM KOHJIEHCATOPa BUXiZHOTO QiNbTpy 3
Mopu@ikaliero CTpyKTypu QinbTpy 32 BU3HAYEHHSIM [TAapaMeTpiB, IO CIIpusie 3a6e3NeYeHHIO BilOBITHOCTI
CTaHJAPTY CTPYMY B TOYLIi MiZKIIOYEHHS 4O MEPEXI B pa3i HECMHYCOINaJIbHOI HANpyru. 3. YIOCKOHAIEHO
MaTeMaTU4Hy MOJIeJIb aKyMYJISITOPHOI 6aTapei 3a paXyHOK BpaXyBaHHS 3MiHM PEKUMIB 3apsly Ta 3HA4Y€Hb CTPYMY
po3psay, 1O MiBUIIy€e TOYHICTh BiITBOPEHHS XapaKTEPUCTUK, 10 HaJlaHi BAPDOOHMUKOM. 4. PO3BMHYTO MPUHIMIIN
peastizallii MOyJIbHOI CTPYKTYPH MOJIeJli CUCTEMHU 3 BiJOKPEMJIEHHSIM HE3MiHHOI YaCTUHU Ta MOLYJIsl (POPMYyBaHHSI
3aBJIaHH4, 110 N100YI0BaHi 3 BpaXyBaHHIM peXUMIB QyHKIiOHyBaHHS. BeleHHsS Moyt POPMYBaHHS 3aBJaHHS
IIO3BOJISIE B IIPUCKOPEHOMY PEXKUMI 10 OCHOBHOTO LIMKJTy MOJIEJIIOBAHHS BU3HAYNTY [TaPAMETPH YIIPaBJIiHHS Ta

3aBIAaHHS HOTY)KHOCTi.

2. The dissertation work is devoted to improving the hybrid photovoltaic system for local facility needs with the
provision of: compatibility with the power system in terms of harmonics, equalization of consumption over time
with peak limiting and elimination of energy export to the grid, increasing the degree of use of photovoltaic energy
for consumption with reducing electricity costs. The dissertation discusses an integrated approach to improving
the photovoltaic system. In hardware, this concerns the improvement of a grid inverter with a minimum level of
generation of higher harmonics, in particular, this concerns taking into account the non-sinusoidal voltage in the
grid, especially for overloaded rural grids. Management issues are related with photovoltaic generation forecast to
ensure equability of energy consumption from the grid, reduction of peak demand, and maximum use of
photovoltaic energy for consumption. The issue of improving the tool for developing and researching systems,
which is considered mathematical modeling. The following new scientific results were obtained in the dissertation:
1. The principle of PV system management with active power value task, which is consumed from the grid,
according to the PV generation forecast with the formation of the state of charge of the battery and a change in
the switching mechanism of the regulators and the introduction of feedback on load power, which ensures an
increase in the degree of consumption of photovoltaic energy and a reduction in electricity costs was developed. 2.
It was proposed to use feedback on the current of the output filter capacitor in the inverter current control loop
with a modification of the filter structure by definition of parameters, which helps ensure compliance with the
current standard at the point of connection to the grid at a non-sinusoidal voltage. 3. It was improved the
mathematical model of the battery by taking into account changes in charge modes and discharge current values,
which increases the accuracy of reproducing the battery characteristics provided by the manufacturer. 4. The
principles of implementing the modular structure of the system model with the isolation of the unchanged part
and the task creation module, built taking into account the operating modes, were developed. Maintaining the task
creation module allows to quickly determine the control parameters and power tasks before the main modeling
cycle.
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dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI

Biacue IlpisBume Im'st [To-6aThKOBI [auaciok Irop Bacnibosyd
rOJIOBH pagu

Bsacue IIpisBume Im'st [To-6aTbKOBI INanaciok Irop Bacniboeird
TOJIOBYIOYOTO Ha 3acCiaHHi

BiamoBigaibHUH 32 MiZTOTOBKY Bykopoc Tersna OnekcanzipisHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJILHUM 32 peecrpauiro HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiIBHOCTI




