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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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Figure 1 — System model with incremental conductance MPPT algorithm

Analysis of system modeling without and with an incremental conductance algorithm shows that
the output power under the incremental conductance algorithm is higher than without the algorithm.
In the intervals with the maximum irradiance the power changes from 80 to 100 kW and in the

Frean()

cordingly (Figs.2-3).

intervals with the minimum irradiance power changes from 5 to 20 kW ac

\ I \ w w \ \
L /\/_,J/W\/\——WW\_\\\ o
T \\H\\ /'/
T 80 kW — - i
o e 5 kwW — 7
!
) I I | mul I
I T T
N : ]
L .
i ]
. : ]
i ]
I I I I I I I I I
o
T T T T T T T T T
L i
L ]
o il
I I I I I I I I i
o
o \ \ \ — i \ \ \ \ —
a0 \\\ ///
i L e ]
=+ = S :
01— T // 7
wl | T S i |
-

T T T T
‘:: /\_,_,// f\‘ﬁi\\.\_\r ///i
T T00kW —— 20kW g
I / | 1 | | 1 | |
= \,WL—M ] ! ! At ‘ N ! o I N .‘ e " A‘\ WMWY
i « B U R
““; i i i I I L : ‘ .
T T T T T T T k T ]
e \ i .
ol [\‘-\,mu‘/‘\fw-f v, w'“‘“'v‘\«})\—w‘.Mﬁmvep“‘Wwa\"\"f\f"W”J iiw)wwwWVwm wlf] \,\U) J MJ\W'N"WN"/"W_
ok i L I 1 L L L ! .
- S =
== L J ; 5 i S L ]

F igure 3 — The resulting system parameters with the algorithm
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We can state that algorithm provides not only the power increase, but also slightly improves the
grid current quality. However, the output current THD is still rather high and it is necessary to use
power factor correction or active power filters in the system. The power under the applied algorithm
is increased by 15 %.
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HOBEJIIBCBKA ITPEMIA 3 ®I3UKH 2020 POKY
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Haykoswii kepiBauk: 2Kypko B. I1.
Hayionanvnuii ynisepcumem « Yepniciscoka nonimexuikay

Koxen BueHuUil, KM Mpaloe B Ti YK IHIIMKA Tady3l HAyKH, MIParHe ycIixy Ta BHU3HAHHS.
HobGemiBcrka mpemist - 11e HalOUIBII MPEeCTHKHA MDKHAPOJIHA MPEMisl, sika BPYJaeThCs 32 BUJIATHI
HAYKOBI JOCSTHEHHsI, BU3HAYHI BUHAXO/IU 1 3HAYHUI BHECOK Y PO3BUTOK CYCITLIbCTBA.

[Ipemis Bpyuaetscs 3 1901 poky 3a m'aTbma HOMiHamisMmu: (izuka, Ximis, Qizionoris i
MEIULIMHA, JTITepaTypa, a TAKOXK 3a JOCATHEHHS B CIIpaBi 30€pe:KeHHs MUDY .

3aCHOBHUKOM TpeMii € MBEACHKUM BUeHUH 1 BUHaX1MIHUK Anbdpen Hobens, BigoMHMii Ik aBTOP
6araTboX NAaTEHTIB, B TOMY YHCJi MaTEHTy 3a CTBOPEHHS JAMHAMITY. 3a JKUTTS BiH 3alOBIB CBOE
3HauyHe (hIHAHCOBE HANOAHHS NJIsi CTBOPEHHS CIemiaibHOrO (OHAY, SKUH MIOPIYHO HATOPOKYE
BHUJIATHUX BYCHUX, JIITEPATOPIB 1 MUPOTBOPIIIB Y BCbOMY CBITI.

Jlaypearamu HobGemniBcrkoi npemii 3 ¢izuku B 2020 pori cramu Oputanens Podept [lenpoys,
nimMenp Paiinrapn Iennens i amepukanka Aungpea es. Ix HATOPOJWIIM 32 BHBUCHHS HAWOUTBII
3araJgkoBux 00’ €KTiB BcecBiTy — 4opHUX Iip.

SIKI10 TOBOPUTH B 3aralibHUX PUCAX, TO OCIIHKCHHS IIMX BUCHUX MOSICHIOIOTH HAJ3BUYANHO
CKJIQJIHYy TTPUPOTYy YOPHHUX JIip, 1 TAKOXK BKA3yIOTh KOHKPETHE MICIIe B HAIIOMY KyTO4YKy BcecBiTy, e
pO3TAIIOBAaHUI OJMH 13 TAKUX 00’ €KTIB.

Pomxep I[lenpoy3, BIIKpHB, 110 YTBOPEHHS YOPHUX TP € HAIIWHUM TIepe10aueHHsIM 3arajJbHO1
Teopii BigHOcHOCTI A. EiHmTeitna. s Teopis 3Mycuna aOCOJIIOTHO MO-HOBOMY MOIVISSHYTH Ha
MPUPOY TpaBiTarlii — (i3WIHOTO SABHINA, SKe TpuMae Haml BeecBiT ykymi. Came 3aBasku TpaBiTarii
3 MWIy HApOJKYIOTHCS 30pi 1 IUIAHETH, 1 BOHA € MPHYMHOIO iXHBOI 3arubeni — rpaBiTaliiHOTO
kojarncy. Jly)ke moty»Ha rpaBiTallis, TOpoKeHa BEITMKOIO Macoro, 1e(OpMy€ IPOCTIp 1 YIIOBUIBHIOE
IUIMH 4Yacy 1 IpY MeBHUX YMOBAX 11€ MOX€E IPUBECTH JI0 YTBOPEHHS YOPHOI JipH.

Lt Teopis 1 i1 pe3yabTaTH € Ay’Ke CKIAJHUMHM I PO3yMIHHS a0CONIOTHOT OUIBIIIOCTI JTIOJIEH,
K1 He TOB’s13aHi 3 acTpo(Pi3uKor0. AJle HAyKOBIIl JJOBEJIH iX HE MPOCTO TEOPETUYHO, alle i OTPUMAIH
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