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brown coal begins at light intensities like 20-30 W/cm? The coal
enrichment wastes were gasified at intensities of ~ 800-1000 W/cm?.

Choosing the intensity of laser radiation, we can control the ratio of the
components of the syngas and the gasification rate. The use of light sources
of relatively low power allows for an efficient conversion of hydrocarbons
into combustible gases. The use of focused sunlight as an energy source
makes possible the creation of an efficient and cheap method for recycling
industrial waste.

The work was performed within the framework of the strategic plan for
the development of National Research Tomsk Polytechnic University as one
of the world-leading universities (project VIU-ISHFVP-184/2018).

OnpejesieHUe TOYKH MAaKCUMaJIbHOHW MOILHOCTH
COJIHEYHOM 6aTapeu aJiIrOPUTMOM POSl YACTHI]

C.I'. O6yxoB, U.A. Ubparum

Hayuonanvrwiii uccnedosamenvckutl Tomckutl noaumexHu4eckul
VHUBEpCUmem

B peanpHBIX yCIOBHSX OJKCIUTyaTallid COJIHEUHBIE OaTapeun
(OTOINEKTPUUCCKUX CTAaHIUH, OCOOCHHO OONBIOION IUTOMANH, YacTo
paboTaT B YCIOBHSIX YACTHYHOTO 3aTCHEHWS, BBI3BAHHBIX HAJICTEBIINM
007aKOM, TEHBIO OT JEpeBbeB W Omm3nmexkammx 3maHudl u T.1. [pm
YaCTUYHOM  3aTCHCHWH  CONHEYHOW  OaTapenm ee  BOJBT-BaTTHas
XapaKTepUCTHKAa HCKAXAeTCs W MpHoOpeTaeT CIIOKHYH QopMmy ¢
HECKOJIbKUMU JIOKAJTbHBIMUA SKCTPEMYMaMH, YTO 3HAUYMTEIHHO YCIIOXKHSET
3aa4y ONpEeNeeHus TJI00aNbHOH TOYKM MAaKCUMAIbHOH MOIIHOCTH
conHeyHoU OaTtapen. CTaHAapTHBIE METO/BI MTOUCKA TOYKH MaKCUMalbHOU
MOIIIHOCTH, KOTOPbIE MPHUMEHSIOTCS B KOHTPOJUIEpax (OTOAIEKTPUIECKUX
CTaHIWH, He 00eCHeYnBAIOT HAAEKHOTO OTCICKMUBAHHS TJI00ATBHOTO
9KCTpEMyMa  BOJIBT-BATTHOW  XapaKTEPUCTHUKH, UYTO TPUBOAMT K
YBEJIMUYEHHUIO OTEPh U CHUKEHHUIO POU3BOAUTEIBLHOCTHU 3JIEKTPOCTAHLIU Y.

B nmanHOW paboTe mpemyaraeTcst HCIIONB30BATH [UIS OMpPEICICHUS
TOYKH MaKCHMAaJIbHOW MOITHOCTH COJHEYHBIX OaTtapeli, paboraromux B
YCIIOBUSIX YaCTUYHOT'O 3aTE€HEHUsI, IBOJIOLMOHHBINA aJrOpPUTM POsl YacCTHIL,
JIOCTOMHCTBAMHM KOTOPOTO SIBJISIFOTCSL MPOCTOTA, YHHUBEPCAJIbHOCTh U
BEICOKOE OBICTpOJICHCTBHE.

B crarbe mpencTaBieHbl pPe3yJbTATHl aHANIHM3a HOHEPTETHUECKUX
XapaKTePUCTHK COHEYHBIX OaTapeid, paboTaroImMX B YCIOBUAX YaCTUIHOTO
3aTeHeHus. [IpuBeneHO KpaTKoe ONKMCAHHWE QJITOpUTMa pOs YacTHII,
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PacCMOTpPEHbI OCHOBHBIE aCIEKThl €ro (YHKIIMOHUPOBAHMUSI, TIPEICTABICHBI
MaTeMaTH4ecKoe ONHCaHue u OJI0K-cxeMa paboThl.

B pesymprare = TpOBEAEHHBIX ~ HMCCIEAOBAHUI  ONpeesICHBI
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, XapaKTepusyemsble II0JIOTUMH BOJIBT-BATTHBIMU
xapaktepuctukamu. [lokazaHo, 4YTO TNPUMEHEHHE 3BOJIOIMOHHOTO
AITOpUTMA pPOSl  YacTHIl OOecleuMBaeT HaJexkHoe U IPPeKTUBHOE
OTCJICKUBAHUE TOYKH MaKCUMAalIbHOM MOIIHOCTHU COJIHCYHBIX 6aTapeI71 B
YCJIOBUAX YaCTUYHOI'O 3aTCHCHUA. Z[J'IH 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

S. Obukhov, A. Ibrahim
National Research Tomsk Polytechnic University

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





