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E®EKTUBHICTD TA HAAIMHICTHh POBOTH ®OTOEJEKTPUYHNX
IHEPETBOPIOBAYIB Y CKJIAJAI EJJEKTPOEHEPTETHYHUX CUCTEM
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Hayionanenuu ynieepcumem « Yepniciecoxa nonimexmikay

EdextuBHicTh poO0TH MacuBy PV-naneneli HanpsMy 3aJIe)KUTh BiJl IHTCHCHBHOCTI OCBITIICHHS
Ta KUIBKOCTI OJHOYACHO 3aJIIHUX TaHeJIed mnpu BHUPOOHHITBI enekTpoeHeprii. Crocio
po3ranryBaHHs (oTomaHenel 3a3BUyUail BiIMOBIa€ KPUBIH pyXy COHIIS, KOJIU iX MACHUB OPI€HTOBAHHH
MiJ pi3HUMH KyTamH 0 Hboro. llepeBara Takoro posrainryBaHHS IOJIATAE B TOMY, IO COHSYHE
BUIIPOMIHIOBAHHS BIIPOJIOBXK [IHS IMOCTIMHO MOTpAIUIsi€e Ha MEBHY YacTUHY maHeneidl. Hemomikom
TAKOro pO3TallyBaHHS € Te, [0 HE BCl MaHEeN 3adisHl I MaKCHUMaJIbHOTO BHUPOOHMIITBA
€JIEKTPOEHEPrii B MEBHI BIAPI3KM Yacy uepe3 pi3HUH KyT MOBOPOTY A0 coHud. Kpim Toro, o0’ ekrwy,
K1 pO3MIIIEH] HETOJaTIK MacuBy (OTOIMAaHENel B IEBHUM MOMEHT 4acy MOXYTh CTBOPIOBATH TiHb,
3HIDKYIOUH 3arajibHy e()eKTHBHICTh CHUCTEMHU eleKTpoeHeprii. TiHp BiJ Takux 00’€KTiB MOXKHA
PO3IIUTH Ha CTATHYHY Ta TUHAMIYHY.

SIK110 MacuB MaHesel po3TaloBaHUi CTaTUYHO, TO KYT MK IUIOIIMHOO MaHEeNl Ta TUIOMUHOIO
MaJal0ou0ro COHSIYHOTO BHUIIPOMIHIOBAaHHS TOCTIMHO 3MIHIOETHCS, 3MIHIOIOYHM THM CaMHM
OTPUMYBaHy MOTYXHICTh. TakuM YMHOM, MPH YCTAHOBLI PSAIB 3 MacMBaMH NaHeJeH HEOOXiTHO
BpaxyBaTH 1€l KyT Ta BIJICTaHb MIXK psAJiaMH, 00 TiHB CYCIAHBOTO PSIY HE IMajiajia Ha MonepeaHiin
BIIPOJIOBK CBITJIOBOTO JTHSI.

Ha pwuc.1 mokaszano migkimtoueHHs PV-MoayiniB 3 BHKOpPUCTaHHSM OOXITHUX Ta OJIOKYIOUHX
nioniB. brokyrounit miox (blocking diode) He mae cTpyMy MmpoTiKaTH y 3BOPOTHBOMY HATPSIMKY.
O6ximgamii giox (bypass diode) HeoOXiTHMIA TO/II, KOJIM OJWH 3 MOJYJIB 3HAXOIUTHCS B TiHI a00 HE
MOJK€ TeHEepyBaTH €IEKTPOCHEPTIIO.

Blocking diode

Bypass diode

Pucynox 1 - Ilioknrouenns gpomoenekmpuunux mooynie
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OcCKUTbKH MOy i 3’ €THaH1 IMTOCTIA0BHO, 100 JIAHITIOT HE IEPEePBaBCs, a CTPYM MIPOTIKaB J1aJli, s
BOro 1 ciyrye ooxiguuid aioa. Ilpu 3aTiHeHHI KOMIpKU (POTOEIEKTPUYHUI CTPYM 3MEHIIYETHCS B
MOPIBHSAHHI 31 CTPyMOM TIpH HOpPMajbHIA poOoTi KoMipku. Koiaum BUHWKAE 4aCTKOBE 3aTiHCHHS
MOJTyJIiB, TO JIESIKI PSIIM MOXKYTh IPOJIOBKYBATH BUPOOIIATH €HEPTilo, a JIesiKi (Ti, 1110 3HAXOAATHCS B
TiHi) — 11 mornuHATH. TOMY BUKOPUCTAHHS OJIOKYIOUHX J10/1IB € KOPUCHUM.

Ha puc.2 npeacrasienuii rpadik, Ha sIKOMy MoKa3aHi KpuBi ctpymy Ta Hanpyru (I-V) momysns,
10 CKJIAA€ThCA 13 42 TOCIIIOBHO 3’ €JHAHUX KOMIPOK, 9 3 AKUX 3aTiHEHI, a 33 MOBHICTIO OCBITJICHI.
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Pucynox 2 — I'paghix (I-V) wacmkogo 3aminenoco mooyna: a) kpusa 9 samineHux KOMIipoKx,
0) 3a2anvHa 3anedcHicmo 0 MOOYIA i3 42 KoMIpOK, 8) kpusa 33 0c8imaeHux KOMipoK

BucnoBku. /[ edexktruBHOT Ta HAIMHOT poOOTH (HOTOCTEKTPUIHUX TIEPETBOPIOBAYIB Y CKIIAI1
€JIGKTPOCHEPIeTUYHUX CUCTeM HeoOXigHo: 1. 3amiroBaT  JJii BUPOOHUIITBA E€JIEKTPOEHEPTil
OJTHOYACHO SKOMOTa OUIbITy KUIBKICTh KOMIPOK (100 MEHIIa KUTBKICTh KOMIPOK 3aTHIIAIACS
3aTiHeHUMH). 2. 3a0€3MeUnTH rapHe TeIUIOBIABEACHHS (30UIBIIUTH PO3MIp 3’ €THYBAIBHOT KOPOOKH
JUTSL KpaIoro po3CirOBaHHs TeIula Ha30BH1). 3. BUkopucToByBaTH M0/ 3 MEHIIIMM CTPYMOM BHUTOKY.
Bin Oyne matu OibI BUCOKE MAJiHHA MPSIMOT HANPYTH 1 BTPaTH MOTYKHOCTI, TaK 10 TEMIIepaTypa
HOro mepexoay NMpy BUMHMKAHHI CTaHE BUIOIO, ayie 3arajibHUi eexT Oyae MOo3WTUBHUM. Takuit
MiAX17 A03BOJIAE TIOAY 3aJIMIIATUCS B poOOYOMY CTaHI MpHU OUIBII BUCOKIA TemmnepaTypi. Takum
YUHOM PO3MIp PsJIIB Ma€ BUPIMIaIbHE 3HAUYCHHS JIs 30€PEKEHHS KOMIPOK BiJl TapSYUX TOUYOK.

Hocmimkennss npoxoauts B pamkax HJIP momomux yuenux Ne0120U101554 «ABTOHOMHI
€JICKTPOCHEPTETUYHI CHCTEMH 3 BHCOKOIO €()EKTHUBHICTIO, IMOKPAIEHHMH MacorabapuTHUMH
XapaKTePUCTUKAMU Ta MiBUIICHOIO HAIINHICTIO 7S CICMiaIbHUX 3aCTOCYBAHbY.
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The most promising method of electricity generation is the direct conversion of radiation into
electricity using solar panels [1]. Each complete set of the solar battery has the device allowing to
regulate energy expenses and procedure of its accumulation. This device is called a charge controller.
Currently, there are many controllers, but this study considered MPPT, which allow more full use of
the potential of solar panels and as a result receive up to 30% more electricity compared to other
controllers [2]. The issue of efficient use of electricity is relevant today. An important task is to ensure
the collection of maximum power from photovoltaic converters by tracking the point of maximum
power in the power system and constant regulation of the system [3]. The analysis of the research
revealed that the research on the choice of the maximum power from the array of solar panels under
the algorithm of incremental conductance and simultaneous quality control of currents in the system
by the criterion of harmonic distortion has not been performed before.

The aim of this work is to investigate a system with the following parameters for selecting the
maximum power from PV array according to a modified algorithm. The task is to obtain a quantitative
analysis of the influence of the MPPT algorithm on the power supply system efficiency. A system
was created in MATLAB Simulink (Fig.1) to conduct experiments based on a detailed model of PV
Array [4].

It includes:

1) PV array of maximum power 100 kW (under the irradiance of 1000 W/m?); 330 SunPower
modules (SPR-305); 5 strings connected in parallel with 66 series-connected modules.

2) Converter which increases the voltage to 500 V.

3) The duty cycle is optimized by MPPT controller, which uses incremental conductance
algorithm; it decreases the higher voltage of the solar panels, increases the current and thus the power
obtained is maximized.

4) 3-level 3-phase voltage inverter turns 500 V DC to 260 V AC and retains the power factor.

5) 3-phase transformer, load and AC grid.
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