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1. TligBuIIeHHS PiBHSI CIIOKMBAHHS (POTOEJIEKTPUYHOI €Heprii B CUCTEMI €JIeEKTPO>KUBIIEHHS JIOKQJILHOTO 00'€KTY

2. Increasing the Level of Photovoltaic Energy Consumption in the Power Supply System of a Local object

Pedepar/aHoTanis:

1. luceprarifina po60oTa MpuUcBsAYeHa BIOCKOHAJIEHHIO TiOpuAHOI POTOETIEKTPUIHOI CUCTEMHU JIJIsS TOTPED
JIOKaJIbHOTO 00’eKTa LIJIIXOM IiJIBUIIEHHS CTYII€HSI BUKOPUCTaHHS (POTOEJIEKTPUYHOI eHeprii Ha CIIO>KMBaHHS y pasi
VIPaBJIiHHS 32 IPOTHO30M (POTOEJIEKTPUYHOI reHepallii Ta IMiIBUILIEHHS] €HEPreTUYHOI IPOAYKTUBHOCTI
(OoTOENEKTPUYHOTO MACUBY B YMOBAX 4YaCTKOBOTO 3aTiHeHHS. B gucepTallii OTpUMaHO TaKi HOBi HAYKOBi pe3yJIbTaTH:
1. 3anponoHOBaHO MOJIEJIb PYyXy CMYTM YaCTKOBOTO 3aTiHEHHS (POTOENEKTPUYHOTO MACUBY 3 yPaXyBaHHSIM
HaMpsIMKY Ta MIBUJIKOCTI PyXy XMap 32 BUKOPUCTaHHS [TOKaJpOBUX 11abJI0HIB 3aTiHEHHS 3 IXHBOIO iHTEPIIOJILEL0,
110 MiABUILYyE TOYHICTh MOJE/IIOBAHHS 3MiHM pajialii 4jis eJIeMeHTiB MacuBy. 2. BCTaHOBJIEHO, 1O WIBUIKICTb PYyXY
CMYTU 3aTiHEHHSI He BILJIMBA€ HA €HEPreTUYHY NPOAYKTUBHICTb OTOEJIEKTPUYHOTO MACUBY, IO 1O3BOJISIE
MIOLIMPUTH OTPUMAaHI peKOMeHalii i Ha CTaTUYHI pe>XXUMU 3aTiHEHHS. 3. YIOCKOHAJIEHO MaTeMaTUYHy MOJIEJIb
(POTOENIEKTPUYHOTO MACUBY [J1s1 TOCJIiI)KEHHSI Pi3HUX Oro KOHQirypartiii B mpoueci pyxy CMyTr 3aTiHEHHS 32
PaxyHOK IIPOrpaMHOi 06POOKY IaHUX 3 BUBHAYEHHSIM TPAEKTOPIi pyXy I7106a7IbHOTO MaKCUMYyMY ITOTY>KHOCTI, 110

IO3BOJISIE BUSHAYNUTU eHepFeTI/I‘{Hi XapaKTEPUCTUKU Ta MO>SKJIUBOCTI BiILCTe)KeHHH MaKCUMyMYy HOTy)KHOCTi.



OTpumaB pO3BUTOK BapiaHT yIPaBiiHHS (OTOEJIEKTPUIHOIO CUCTEMOIO 3 IEPEMUKAHHIM HABAHTAXKEHHS O MEPEXi
Ha BU3HAYEHMX iHTEpBa/Iax 4yacy Ta 3MiHOIO aJITOPUTMY 32 IIPOTHO30M, IO 32 PaXyHOK 3MEHIIEHHS [1iIKOBOTO ITOIIUTY
3abe3rnevyye MOXKJIMBICTb 3HIKEHHSI BUTPAT Ha €JIEKTPOEHEPrilo 3a TPU3OHHOI Tapudikalii. BBejeHHs peseiiHoro
PeryJIoBaHHs OTY>KHOCTI (POTOEJIEKTPUYHOI 6aTapei 3a BiiCcyTHOCTI perysoBaHHs B MPPT-koHTposiepi 3a6e3nedye
6asiaHC eHeprii B pasi HAAJMMIIKOBOI reHepaii. 5. OTprMaB PO3BUTOK METO]] EKCIIEPUMEHTANIbHUX JOCIIiIPKEHD Y
I0OOBOMY LIMKJIi 3aCO6iB yIpaBiliHHS POTOETIEKTPUYHUMU CUCTEMAaMU 3 BUKOPUCTAaHHSIM IIPOrPaMHO KEPOBaHUX
eMyJisiTopa (POTOENIEKTPUYHOI 6aTapei Ta HABaHTa)KEHHSI 3 MaclITabyBaHHSM 3a IIOTYXKHICTIO Ta B yaci. Lle nopsip 3
IIPUCKOPEHHSIM €KCIIEPUMMEHTY J03BOJISIE€ OLHIOBATU €(EKTUBHICTb BUIIPOOYBAHMX CUCTEM 32 Pi3HUX
CIIiBBiJHOLIIEHb TIapaMeTPiB CUCTeM i KOpUT'YBaTH aITOPUTMU PYHKLiIOHYBaHHS. 6. OTprMasa pO3BUTOK CTPYKTypa
MogeJii GpOToeJeKTPUYHOIO MAaCHBY 3 BUKOPUCTAHHSIM HAaOOpiB 11abJI0HIB 3aTiHEHHS, 110 J03BOJISIE AOCIIIKyBaTH
€HepreTHYHi MOKA3HUKU [J1s51 Pi3HUX HANPSIMIB Ta MIBUIKOCTI pyXy CMYTU 3aTiHEHHSsL. 7. OTpUMaB PO3BUTOK IIPUHLIUIL
(dopmyBaHHS KOHPIrypauiil MacuBiB (POTOETEKTPUYHUX NaHeJIel 1J1 Pi3HUX NOTY>KHOCTEN (OTOEIEKTPUIHUX
CHCTEM 3 OOMEXKEHHSIM KiJIbKOCTI PsiZiB Ta KiJIbKOCTi NIaHeJsieil B PSIAKY, 110 AO3BOJISIE MiIBULIUTY IPOSYKTUBHICTD
MaCHUBY HE3aJIEXKHO Bifi HAlIpSIMY PyXy CMYTU 3aTiHEHHSI 6€3 MiJIBUILIEHHS BUMOT JJO aJITOPUTMY BiICTEXXEHHS TOUKU

MaKCHMaJIbHOI IMOTY>XKHOCTI.

2. The dissertation Research is devoted to improve a hybrid photovoltaic system for the needs of a local object by
increasing the utilization rate of photovoltaic energy for selfconsumption under forecast-based control of
photovoltaic generation and enhancing the energy performance of a photovoltaic array under partial shading
conditions. The following new scientific results have been obtained in the dissertation: 1. A model of partial shading
propagation across a photovoltaic array has been developed, which accounts for the direction and velocity of
cloud movement through the use of frame-by-frame shading templates and their interpolation. The proposed
approach improves the accuracy of modelling irradiance variations affecting photovoltaic array elements. 2. It has
been established that the speed of the shading strip movement does not affect the energy performance of the
photovoltaic array, allowing the obtained recommendations to be extended to static shading modes as well. 3. An
improved mathematical model of a photovoltaic array has been developed for investigating various array
configurations under moving partial shading conditions. The model employs software-based data processing and
determines the global maximum power point trajectory, enabling the evaluation of energy performance and
maximum power point tracking capabilities. 4. A variant of photovoltaic system control with load switching the
grid at specified time intervals and algorithm modification based on the forecast has been further developed,
which, by reducing peak demand, provides an opportunity to reduce electricity costs under three-zone tariff
pricing. The introduction of relay regulation of the photovoltaic battery power in the absence of regulation in the
MPPT-controller ensures energy balance in case of excess generation. 5. A method of experimental research in a
daily cycle of photovoltaic system control tools using a software-controlled photovoltaic battery emulator and load
with scaling in power and time has been further developed. Along with accelerating the experiment, this allows
evaluating the efficiency of the tested systems under various system parameter ratios and adjusting the operation
algorithms. 6. The structure of a photovoltaic array model using sets of shading templates has been further
developed, allowing the investigation of energy indicators for various directions and speeds of the shading strip
movement. 7. The principle of forming configurations of photovoltaic panel arrays for various capacities of
photovoltaic systems with a limitation on the number of rows and the number of panels per string has been further
developed, which allows increasing the array performance regardless of the shading strip movement direction
without increasing the requirements for the maximum power point tracking algorithm.
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