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Pedepar/aHoTanis:

1. Y nuceprauiiiHiil po60Ti PO3B’s13aHO aKTyaJIbHE HAayKOBE 3aBJAHHY, SIKE MifBuIly€e e(PEeKTUBHICTb BUKOPUCTAHHS
COHSIYHOI (poToesnekTpryHOi ycTaHOBKU (COY) 3a paxyHOK €(PEeKTUBHOTO KEPYBaHHS ii 10JI0KEHHSIM Y IPOCTOPI.
MeTot0 po60TH € MiIBUIIEHHS €(PEKTUBHOCTI MAJIONOTYKHUX ABTOHOMHUX COHSTYHUX (POTOETIEKTPUYHUX YCTAHOBOK
IIJIIXOM PO3POO6JIEHHS aJITOPUTMY KepyBaHHSI IPOCTOPOBUM Noy10KeHHIM COIT 3 ypaxyBaHHSIM METEOPOJIOTIYHUX
YMOB Ta CHiBBiJHOLIEHHS IPUPOCTY 3reHEPOBAHOI €HePrii 10 BUTPAT Ha MO3ULi0BaHHS. O0'€KTOM HOCIIiIKEHHS €
IpoLeC aBTOMAaTUYHOTO KEPYBaHHSI IPOCTOPOBUM IOJIOXKEHHSIM COHSIYHOTO (POTOEJIEKTPUYHOTO N1epEeTBOPIOBaYa
aBTOHOMHOI MaJIONOTY>KHOI (OTOEIEKTPUYHOI YCTAHOBKY 3 YpaxyBaHHSIM 3MiHHMX METEOPOJIOTIYHUX YMOB.
[IpegMeTOM OOCIIIIKEHHS € MaTEMATHUYHI Ta iMiTalliliHi MOZEJIi, METOU Ta aJITOPUTMY aBTOMAaTUYHOT'O KEPYBaHHS
IpocTopoBuM nojokeHHIM COII 3 ypaxyBaHHSIM piBHSI XMapHOCTI Ta BUTpAT eHeprii Ha no3uitoBanHg COITy

npocTopi. HaykoBa HOBU3HA ofiep>kaHUX pe3ysbTaTiB: 1. EkciepuMeHTasbHO OGIPYHTOBAHO YMOBH, 32 SIKUX Y



peXXUMi IepeBakaHHS PO3CisIHOI CKIal0BOi COHSIYHOTO BUITPOMiHIOBAHHSI TOPU30HTalbHE 110os10KeHHs: CPI1
3abe3mneyuye OiblLIy reHepallilo eJIeKTPUYHOI eHeprii OPiBHIHO 3 Pe>KMMOM MOCTIHOTO Opi€HTYBaHHS [IJIOIMHA
CO®II 3a HopMmasuIo 0o HanpsMKy Ha CoHlLle. 2. YI0CKOHalIeHO KPUTEPiil OLiHIOBaHHS e(eKTUBHOCTI
(yHKIIOHYBaHHS! aBTOHOMHOI MasionoTyxHoi COY, sikuii, Ha BiiMiHY BiJ] iCHYI0YMX MTiAXO/IiB OL[iHIOBAHHS JIMIIE 32
BaJIOBOIO 3T€HEPOBAHOIO €HEPTi€l0, BpaxOBye KOPMCHUI IIPUPICT eHeprii, TO6TO 3 BUPaxyBaHHSIM €HEePreTUYHUX
BUTPAT Ha MOLIYK ONTUMAabHOro rnosjoxeHHs CPI1, a TakoK BUTPAT, IOBSI3aHUX 3 TEXHIYHUM OOCIIyTOBYBAHHSIM
cucremu. 3. Biepie o6rpyHTOBaHO BUOipKOBUI KoeillieHT Bapialii noTy>kHOCTI, 51Ky reHepye COPII, sk
inopmaniitHuil mapameTp [J1s OL[iHKU CTYIIEHS XMapHOCTi B CUCTEMI aJalITUBHOTO KepyBaHH4 nosioskeHHsIM COITy
IIPOCTOPi

2. The dissertation addresses a relevant scientific problem aimed at improving the efficiency of a solar photovoltaic
system (PV system) through optimal control of its spatial orientation. The purpose of the work is to improve the
efficiency of low-power autonomous solar photovoltaic systems by developing an algorithm for controlling the
spatial position of the photovoltaic panel (PV panel), taking into account meteorological conditions and the ratio of
the increase in generated energy to the energy costs of positioning. The object of the study is the process of
automatic control of the spatial position of a solar photovoltaic converter in a low-power autonomous
photovoltaic system under variable meteorological conditions. The subject of the study includes mathematical and
simulation models, methods, and algorithms for automatic control of the spatial position of the PV panel,
considering cloudiness levels and energy consumption for positioning the panel in space. Scientific novelty of the
obtained results: 1. The conditions under which, in the regime dominated by the diffuse component of solar
radiation, the horizontal position of the PV panel provides higher electrical energy generation compared to
continuous orientation perpendicular to the direction of the Sun have been experimentally substantiated. 2. An
improved criterion for evaluating the efficiency of low-power autonomous photovoltaic systems has been
developed. Unlike existing approaches based solely on gross generated energy, it accounts for the useful energy
gain, i.e., net of the energy consumed for searching the optimal panel position, as well as maintenance-related
energy costs. 3. For the first time, the sample coefficient of variation of the power generated by the PV panel has
been substantiated as an informative parameter for assessing cloudiness in an adaptive control system for panel
positioning. 4. The method for controlling the spatial position of the PV panel has been further developed by
introducing adaptive switching between orientation modes based on the calculated solar position, extremum
seeking, and horizontal positioning depending on the cloudiness information criterion. 5. The simulation model of
the automatic control system for a low-power autonomous photovoltaic system has been further developed. 6.
The model accounts for solar position changes, cloudiness, electrical parameters of the PV panel, the positioning
algorithm, and energy consumption for movement, enabling comparison of control modes in terms of generated
energy. To reproduce variable meteorological conditions when evaluating control algorithms, hourly cloudiness
data obtained from NASA satellite sources, particularly the Global Cloud Composite (GCC) products, have been
used, ensuring model adequacy.
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