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PacCMOTpPEHbI OCHOBHBIE aCIEKThl €ro (YHKIIMOHUPOBAHMUSI, TIPEICTABICHBI
MaTeMaTH4ecKoe ONHCaHue u OJI0K-cxeMa paboThl.

B pesymbrare = NpPOBEAEHHBIX  HCCIEAOBAaHUN  ONpE/EsICHbI
palMOHAIBHBIE ~ HapaMeTphl  AIrOPHTMa,  OOECIeYHBaIONIHE  ero
3¢ dexTHBHOEe NPUMEHEHNE Ul MOMCKa TOYKH MaKCHMAIbHOH MOLIHOCTH
COJIHEYHBIX Oarapell B YCIOBHSAX YacCTUYHOTO 3aTEHEHHsA. PaccMOTpeHBI
YeThIpe NPAKTHYECKUX IpHMepa paboThl alropuTMa IpH HEPaBHOMEPHOM
OCBCII[CHUN COJIHEYHBIX OaTapeil, BHITOTHEHA OLeHKa ero 3P QEeKTHBHOCTH.
VYCTaHOBJIGHO, YTO HaWOOJiee CIIOKHBIMH YCIOBHAMH Pa0OTHI alropurMma
SIBJISIFOTCS] PEXXUMBI C HU3KOM BEJIMUMHOM OCBEIICHHOCTH YacTH COJIHEYHOU
Oarapew, XapakTepu3yeMble MOJIOTUMU BOJIBT-BATTHBIMU
xapaktepuctukamu. [lokazaHo, 4YTO TNPUMEHEHHE 3BOJIOIMOHHOTO
AITOpUTMA pPOSl  YacTHIl OOecleuMBaeT HaJexkHoe U IPPeKTUBHOE
OTCJIS)KUBAHUE TOYKHM MaKCHUMAaJIbLHOMH MOIIHOCTH COJIHCYHBIX 6aTapeI71 B
YCJIOBUAX YaCTUYHOI'O 3aTCHCHUA. HHH BCE€X TMPOBEACHHBIX TCCTOBBIX
9KCIICPUMEHTOB MAaKCHMAaJbHOE YHCIIO MTepauuid He npesbimraetr 30, mpu
BPEMCHH OTCJIC)KMBAHUS MEHee | MHHYTBI, YTO ONpPEACNSACT XOPOIIHE
NEePCHEKTUBBl NPUMEHEHUS JaHHOTO alropuTMa B IPOMBIIUICHHBIX
KOHTPOJIIEpaX IMOUCKA TOYKH MaKCUMaIbHOH MOITHOCTH

Determination of the maximum power point of the
solar cell by the particle swarm algorithm
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In actual operating conditions, photovoltaic solar cells, especially a
large area, often operate under partial shading caused by a cloud, a shadow
from trees and nearby buildings, etc. With partial shading of the solar
battery, its volt-watt characteristic is distorted and acquires a complex shape
with several local peaks, which significantly complicates the task of
determining the global point of the maximum power of the solar battery.
Standard methods of searching for the maximum power point that is used in
photovoltaic station controllers do not provide reliable tracking of the global
peak of the volt-watt characteristic, which leads to increased losses and
reduced power plant performance.

In this paper, the maximum power point tracking of solar panels,
working in conditions of partial shading is evaluated using the particle
swarm optimization algorithm, the advantages of which are simplicity,
versatility and high performance.

The paper presents the results of the analysis of the energy
characteristics of solar panels operating under partial shading. A brief
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description of the particle swarm algorithm is given, the main aspects of its
functioning are considered, a mathematical description and a block diagram
of the work are presented. As a result of the research, the rational
parameters of the algorithm are determined, which ensure its effective
application for finding the point of maximum power of solar batteries in
partial shading. Four practical examples of the algorithm operation at non-
uniform illumination of solar batteries are considered, its efficiency is
estimated. It is found that the most difficult operating conditions of the
algorithm are the modes with low illumination value of the solar battery,
characterized by flat volt-watt characteristics.

It is shown that the application of the evolutionary particle swarm
algorithm provides reliable and efficient tracking of the maximum power
point of solar cells under partial shading conditions. The maximum number
of iterations does not exceed 30 for all the test experiments, with a tracking
time of less than 1 minute, which determines good prospects for the
application of this algorithm in industrial controllers for finding the
maximum power point.
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BripaboTka SHEPTUU 3JIEKTPOCTAHIHAMHU COTIPOBOXKAETCS
OTPOMHBIMH BBIOpPOCaMH B BO3AYIIHOE NMPOCTPAHCTBO BPEIHBIX BEIIECTB,
3arps3HSIOLIMX  OKpyxaromy cpeay [1]. Ilo naHHeiM  BceemupHOit
OpraHu3aly 3ApaBOOXpaHEHHs [2] 3arps3HeHUe BO3AyXa IPUBOIUT K
MIPEXKAEBPEMEHHON CMEPTHOCTH HECKONBKHX MUIIIHOHOB YENIOBEK B TOJ.
HaunGonpmmii  ymep® HaHOCAT CTAaHIMH, HCIOJB3YIOMIME B KauyecTBE
TOIUIMBA KaMEHHBIE ¥ OypbI€ YIJIH, aHTPALUTHI.

CHmXeHne BPeIHBIX BEIOPOCOB IHEPTETHUECKONW OTPACIIH ITOCTETIEHHO
obecrieuynBaeTCs BOBJICYCHHEM BO30OHOBIISIEMBIX HCTOYHHUKOB JHEPTUU
(BU3). Omgnaxo monst BUD B BeIpaOoTKE 3JEKTPOIHEPTHHM B HACTOSIIEE
BpeMs coctapisieT auib 7.1% (6e3 yduera ruaposnepretuku) [2]. B cBszu ¢
STHM HCCIIEIOBAHHS II0 BOBJIEYCHHIO PECYpCOB OMOMAcCHl B TOIUIMBHO-
SHEPreTUYECKUH OanaHc SBISIOTCS aKTyaJbHbIMU.





