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1. Inceprauiiina po60Ta IpUCBIY€Ha PO3BUTKY TE€OPii KepyBaHHS aKyMyJIsITOPaMU B CUCTEMI €JIeKTPO>KUBJIEHHS 3
BITPOYCTaHOBKOIO HAa OCHOBI 3aCTOCYBaHHs JUHAMIYHOI KOMYTallil aKyMYJIITOPIB [71s1 TIOJOBXEHHS TEPMIHY iX
po60TH, WO N03BOJISIE NiABUIINATA €(PEKTUBHICTh BUKOPUCTAHHS €HEPrii BITPDOBOIO NMOTOKY Ta 3alIPONIOHYBATU
IIPOCTi aJITOPUTMU KepyBaHHs. Y epIIOMY PO3iJi po3rysiHyTO Kiacu@ikalliio Ta IPUHLUIY [100y10BY aBTOHOMHUX
CHCTEM €JIEKTPO>KUBJIEHHS 3 BiTpOycTaHOBKaMu. JIOCIi)KeHO BIJIUB [1IapaMeTPiB HAaBKOJIMIIHBOTO CEPEJIOBUINA Ha

BI/IXi,]_IHy HOTY)KHiCTb BiTpOYCTaHOBKI/I. HpOElHaJ’IiBOBaHO METOAU IMMPOTrHO3YBAHHA HapaMeTpiB BiTpOBOTO IIOTOKY Ta



KpuTepii OLiHKY TOYHOCTI MPOrHO3yBaHHS LIMX TapaMeTpiB. PO3IJIsIHYTO 0COGIMBOCTI €KCILTyaTalii akyMyJIsiTOpiB y
CHCTEMAax eJIEKTPOKUBIIEHHS 3 BiTpOyCcTaHOBKamu. HaBelleHO MeToau MifgBULLEHHS €(DEKTUBHOCTI BUKOPUCTaHHS
€Heprii BiTpy Ta aKkyMyJIsITOPiB. Y APyroMy po3ziji MpOBENEHO OLiHKY Ta [IPOTHO3yBAaHHS IIOTYKHOCTI Ha BUXOI|
BiTpOreHeparopa Ta IMOTY>KHOCTI HaBaHTaKeHH:I. [IpoBeieHO NonepenHI0 06POOKY AaHMX LIBUAKOCTI BITPY Ta
MOTY)KHOCTi HABAHTA)XXEHHS], @ CAMe — BU3HAUY€HO 3aKOHU PO3MO0iny (PyHKIii 3MiHM MBUIKOCTI BITPY Ta MOTY>KHOCTI
HaBaHTaXEHHS; IPOBEIEHO BiJHOBJIEHHS JAaHUX IIBUIKOCTI BiTPy Ta MOTY>KHOCTI HABAaHT)KEHHS Pi3HUMU
METOJaMU; IIPOBEEHO KOPEJILIMHUI aHali3 JaHUX. BUKOHAHO IPOrHO3yBaHHS (PYHKLii 3MiHM LIBUIKOCTI BITPY Ta
MOTY>KHOCTi HAaBaHTAXXEHHS 3 Pi3HUM FOPHU30HTOM IIPOTHO3Y 3 BUKOPUCTAHHAM Mogesi ARIMA, a TakoK METOOM
CEPEIHBOTO Ta METOJIOM CTAJIOCTI. TpeTiil pO3isl IPUCBSYEHNI PO3PAXyHKY KiJIbLKOCTI aKyMyJISITOPIiB y CUCTEMI
€JIEKTPOXXUBJIEHHS 3 BITPOyCTaHOBKOI0. HaBefieHO popMysy po3paxyHKY KiJIbKOCTi aKyMyJISITOPiB Ha OCHOBI
dopmynu Ileiikepra. [TokazaHo, IKMM CaMe YMHOM IVIMOMHA PO3PsiLy BILIMBA€E HA EMHICTb aKyMYJIITOPIB, OCTYIIHY
1711 BAKOPMCTAHH4 Iif} Y4aC KOHKPETHOTO LMKJIY 3apsiny-po3psiny. PO3IJISIHYTO BIJIMB TEMIIEPATYPYU HABKOJIULIIHBOTO
cepeloBUIIa Ha KiJIbKiCTh akyMyJiaTOpiB. HaBeeHO MeTOMKY PO3paxyHKy MiHIMasbHO HEOOXiHOI KiNbKOCTi
aKyMYJISITOPIB 17151 6€31epe6iiiHOro >XUBJIEHHS HAaBaHTaKE€HHSI 3 ypaxyBaHHIM (PaKTUYHOI EMHOCTI aKyMyJISITOPA,
sIKa BUBHA4Ya€ThCS TPMBAJIICTIO NTONIEPEHbBOI iX POOOTH, Ta Y 3aJIEXKHOCTI Bifi TeMnepaTypu, INTMOUHU PO3PSAY,
CTPyMy pO3psify, Yacy po3psy, IOXMOKM IPOrHO3yBaHHS MIBUIKOCTI BiTPY Ta XapaKTEPUCTUK aKyMyJIITOPIB 3
BpaxXyBaHHSIM CTOXaCTMYHOTO XapaKTepy BiTPOBOIO IIOTOKY Ta IOTY>KHOCTI HaBaHTaXeHHS. [IpoBeieHO po3paxyHOK
0€330MTKOBOCTi CUCTEMU 3 aKyMyJISITOpamMu. YeTBepTUil po31il MPUCBSIYEHUI KOMITIOTEPHOMY MOJI€JII0OBAaHHIO
pPO6OTH CUCTEMU €JIEKTPOXKUBIIEHHS 3 BITPOYCTaHOBKOIO Ta aKyMYJISITOPAMHU Yy IPOrpaMHOMY cepefosuii Matlab
Simulink. Po3po671eH0 Ta onmcaHo CXeMHY MOZEJb BITDOYCTaHOBKU 3 BUKOPUCTAHHSIM aKyMyJIITOPA Ta HaBEJIEHO
4acoBi Jiarpamy, 110 MOSICHIOIOTh IPUHIMUI pOO0TH cxeMu. HaBeJjleHO cxeMHY MOJieJlb 0JI0KY aKyMYJISITOPIB 3
3apsOHO-PO3PSIIHUM NIPUCTPOEM, TOOYLOBAHOTO 3 BUKOPUCTAHHSM IiIBUIYIOYOTrO Ta IOHUKYIOYOTO
[IepeTBOPIOBAYIB, Ta CUCTEMOIO KepyBaHHs. OnucaHo poOoTy 610Ky KOMYyTalii akyMyJIsITOPIB, 110 CKJIaTA€ThCS 3
IIECTH i€HTUYHUX aKyMyJISITOPiB, Ta CUCTEMU KEPYBAHHS, 110 POpPMye CUTHAINA KOMYTallii akyMyJIITOPiB.
[IpoBesieHO MOZEIIOBAHHS CXEMU BITPOYCTAaHOBKU 3 aKyMYJIITOPaMU Ta [IPOBEJIEHO NOPiBHSIBHUI aHAaIli3
TPUBAJIOCTi 6e311epebiliHOTO KMBIEHHS! HABAaHTAXKEHHS 3 KiJIbKICTIO aKyMYJIATOPIB 32 GOPMYJIOI0 PO3PaxyHKY Ha
ocHOBi popmynu IlelikepTa Ta 6e3 ypaxyBaHHs Gopmyiu [letikepTa. [TobynoBaHo rpadiky BXigHOI Ta BUXigHOI

HaIipyry, a TakKoXX CTaHy aKYMy.HSITOpiBY 110 I'[iILTBepﬂI/IJIO TeOpeTI/I‘{Hi PO3paxyHKH.

2. The dissertation is devoted to the development of the theory of storage battery control in the power supply
system with a wind turbine based on the use of dynamic switching of batteries to extend their life service, which
allows to increase the efficiency of the use of wind energy and to propose simple control algorithms. In the first
chapter, the classification and principles of construction of autonomous power supply systems with wind turbines
are considered. Influence of environmental parameters on the output power of the wind turbine was studied.
Methods of forecasting wind flow parameters and the criteria for assessing the accuracy of forecasting these
parameters are analyzed. Battery operation features in power supply systems with wind turbines are considered.
Methods of increasing the efficiency of the use of wind energy and batteries are presented. In the second chapter,
the assessment and forecasting of the output power of the wind generator and the load power are carried out.
Wind speed and load power data were pre-processed, namely, the probability distribution of the function of wind
speed and load power were determined; filling gaps of wind speed and load power data were carried out using
various methods; a correlation analysis of the data was performed. Forecasting of wind speed and load power time
series with different forecast horizons was carried out using the ARIMA model, as well as the average method and
the stability method. The third chapter is devoted to the calculation of number of batteries in the power supply
system with a wind turbine. Formula for calculating the number of batteries based on Peukert's law is presented. It
is shown how the depth of discharge affects the battery capacity available for use during a specific charge-
discharge cycle. The effect of ambient temperature on the number of batteries is considered. The methodology for
calculating the minimum required number of batteries for uninterrupted power supply of the load is given, taking
into account the actual capacity of the battery, which is determined by the duration of its previous operation, and
depending on the temperature, depth of discharge, discharge current, discharge time, wind speed forecasting



error and battery characteristics, taking into account the stochastic nature wind flow and load power. The break-
even calculation of the battery system was carried out. The fourth chapter is devoted to the computer simulation
of the operation of the power supply system with a wind turbine and batteries in the Matlab Simulink software
environment. A schematic model of a wind turbine using a battery is developed and described, and timing
diagrams are given that explain the principle of operation of the circuit. A schematic model of a battery block with
a charge-discharge device, built using step-up and step-down converters, and a control system is presented.
Operation of the battery switching unit consisting of six identical batteries and the control system that generates
the battery switching signals is presented. Simulation of the scheme of the wind turbine with batteries was carried
out and a comparative analysis of the duration of uninterrupted power supply of the load with the number of
batteries was carried out according to the calculation formula based on the Peukert’s law and without taking into
account the Peukert’s law. Graphs of the input and output voltage, as well as the state of the batteries, were
presented, which confirmed the theoretical calculations.
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