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Hepiinyn

H mapaymyn nhektpikng evépyelag pe m xpnom ewtofortaikdv (PV) xuttdpov gival n kaAvtepn
EVOALOKTIKY] ADOM Yoo TN HEIDON NG KOTOVOAMONG OPLKTAOV Kovoipwv, Kabdg amotedel pia
OVOVEDGIUN TPAGIVY EVEPYELD, CUUPAALOVTAG e TOV TPOTO ALTO GTNV €E0IKOVOUNGN EVEPYELOG KoL
o dwyeipton g amd TAevpdg ntmonc. H nhakn evépysto cupfarel 6Ty 0€1POPO avATTVEN TOV
TAOVITY], TO OTO{0 TO OPEIAEL OTN U1 YPOLUIKNY XOPOKTNPIOTIKY peOHOTOC-TAoNS TG, [Tdpavta, n
YOPOKTNPIOTIKN TNG OMOTEAEL KOl TOV AOYO OV €ivol OVGKOAO VO EVIOTICTEL 1] UEYIOTN TTAPOY®YN
1oYVOG amd T PoTOoRoATAiKN povada Vo Tokileg cuvOnkes. H 1oy0¢ £000v g @mTOBOATAIKNG
povadag e€aptdrol Kupimg omd TV TPOooTinTovsa Aok aktvofoiio kot T Beppokpacio ondrte,
ELVOIL OTOPOLTITO VO EPAPHOGTOVY EAEYKTEG AVIXVELONG TOV HEYIGTOV onueiov woybog (MPPT) dote
va emtevyfel n uéylom mopoaywyn 1oyvog £vOg PMTOPOATAIKOD CLOTAUOTOS AVEEAPTNTA OTTd TIg
OKVUAVOELS TOV KMUOTIKOV cLUVONKAOV. ATO TIG O EOKOAEG GTNV EQOPLOYN KOl OIKOVOUIKEG
Moeic, 6cov apopd tovg eheyktég MPPT, givar o adyopiBuoc datapayng kot topoatpnong (P&O)
TOV GULVOVTIOUE GLYVE GE EUTOPIKES EPOPLOYEG, TOPOLO TOL TaPOoVCIdlel évtovo TpofAnuaTa
ToAdvTOons YOop® and to onueio uéyiotng woyvog (MPP) kot cvvendg anddoong. H Beltimon tov
OMOTEAECUATOV OV EMITLYYXAVOVTOL YAPT OTO GLUYKEKPIUEVO aAyOpOlo, amotelel £vol ONUOVTIKO
o0T10X0 TPOG EMiTELEN Yo TOVg epgvvntés. H mapovoa epyacio mapovcidalel 10 oxedlacud €vog
aoaPOVG EAEYKTN Yoo TNV oviyvevon kol mapakolovOnon tov onueiov pEYIOTNG 16Y0V0G €VOG
ewTtoPfoAtaikov cvotnuatog. To epyaieio Tpocopoiwong Simulink, wov Topéyetot amd 0 Aoyiopkd
Matlab, ypnoyomombnke yio 10 oxedAGUO Kol TNV OVATOPACTOOT LOVTEA®V TOV S0TAEEDY EVOG
VPPKOD PoToPolrtdikod cvotiuatog g TaEng tov 0,3 W. Avolvtikd amaptiletor omd
potofortaikn povada, tov DC-DC petatponéa tomoroyiag Cuk ko tov acaey eleykty MPPT.
‘Eppaon 800nke otn ypnon €vog pobnupotikod HoviEAOL Yo T (@OTOPOATAIKY Hovadd Tov va.
voAoYilel HOVO TNV TOPAUETPO EAEYYOL TNG YXUPOKINPICTIKNG 16YV05-Taons. EmmpocHitmg,
oyxeoldotnke £vag eheyktg P&O yia v avdAvor| Kot GOYKPLoT| TOL LE TOV s EAEYKTN o€ BEpaTa
OT®G 0 XPOVOG OTOKPIOTG, 1 ATTMAELD 10YVOG KOl Ol TOAAVTMOGELS GTO CMUELD 1G0pPOTTiaG.

Ag&Eerg — KAg1010

HAwom evépyeln, @otoPoAtaikn yevvhtpla, onueio péylomg oy0og, aviyvevomn Tov OTMueiov
HEYIOTNG 10)00G, acapng Aoy, acapng eAeykg, ereykng P&O, petatponéag 1oy0og Tomoroyiog
Cuk, mpooéyyion Baciopévn ot oyedioon povtéhov, Matlab
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Abstract

Generating electric power using photovoltaic (PV) cells is the best alternative for reducing fossil fuel
consumption, as it is a renewable green energy, thus contributing to energy saving and management
in terms of demand. Solar energy contributes to the sustainable development of the planet, which is
possible due to its non-linear current-voltage curve. However, the characteristic curve is also the
reason why it is difficult to detect the maximum power output from the photovoltaic system under
varying conditions. The output power of a photovoltaic module depends mainly on the falling solar
radiation and temperature, to implement MPPT trackers to achieve the maximum power tracking of
a photovoltaic system regardless the regardless of the variations in weather conditions. One of the
easiest to implement and economical solutions for MPPT controllers is the Perturb and Observation
algorithm (P&O) that is often used for commercial applications, although it has intense oscillation
problems around the maximum power point (MPP) and hence the performance. Improving the results
obtained with this algorithm is an important goal for researchers. This paper presents the design of a
fuzzy logic controller for tracking the maximum power point of a photovoltaic system. Simulink, a
simulation tool provided by Matlab software, was used to model a 0.3 W hybrid photovoltaic system.
Specifically, it consists of the photovoltaic module, the Cuk power converter and the fuzzy MPPT
controller. Emphasis was placed on using a mathematical model for the photovoltaic module to
calculate only the control parameter of the power-voltage curve. In addition, a P&O controller was
designed for the analysis compared to the fuzzy controller, for the response time, power loss and

oscillations in the operating point.

Keywords

Solar energy, photovoltaic generator, MPP, MPPT, fuzzy logic, fuzzy logic controller (FLC), P&O
controller, Cuk power converter, model-based design, Matlab
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