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2.4.5 dHepreTHYecKHe CUCTEMbI U KOMILJIEKCHI (TEXHUYECKHE HAYKH)
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National Research University "MEI", Russian Federation, Moscow

AnHomayusi: Ha ocHose gusuieckoll U mamemamuyeckoll mModesell (pomosieKmpu1eckux 3,1emMeHmos, a makice
8bIXOOHbIX XapaKkmepucmuk omo3aiekmpuieckux mModyell npu pa3Au4HbIX YCA08UsIX UHMEHCUBHOCMU c8ema U
memnepamypbl OKpyxcaioujeli cpedvl, 6 Hacmosujeli pabome O6blia paspabomaHa Modeab COAHEHHOU
3/1eKmpoCmaHyuu 8 nNpoepamMmHom komnsaekce PSCAD. Ocoboe eHumaHue 6bl10 ydesqeHO aHAAU3Y NPUHYUNA
yhpae/eHust 0mcaexcu8aHuemM moykKu MakcumaavbHol mowHocmu (MPPT) Ha ocHoge cxembl hosbiuiaioujezo DC-DC
npeobpazoeame/si U npuHyuny pabomsel uHeepmopa, npeodHasHa4yeHHo20 0151 NOOKAYEHUs] K cemu, a makxice
npogedeHuro ModeauposaHusi npoyecca nodkawvenus CIC k cemu. Bvino nposedeHo modenuposaHue mpex
cyeHapuesg: nodkarwyeHue odHol CIC k 3adaHHoMmy y3ay cemu, nodkatoveHue CIC oduHakoeoll mowHocmu K
PA3AUYHBIM Y34aM 3j4eKkmpocemu U 00Ho8peMeHHoe nodkawveHue CIC u Hazpysku pazau4dHol mowHocmu. Jas
Kaxcdo2o cyeHapus aHaaudupoganocv eausiHvue CIC Ha OMKAOHEHUE HANpAXCeHUs, OMK/JAOHEHUE 4acmombl U
obwutl KosagpguyueHm zapmoHuveckux uckadxcenutl (THD) e sanekmpocemu. Pe3sysbmambl nokaszaau, 4mo 8
HEKOmopblX CAYy4asx nokasameau Kadecmea 3/eKmposHepauu He coomeemcmayiom delicmayroujum
cmaHdapmam. [jas pewieHus npobseMbl 2apMOHUYECKUX UCKaxceHUull 6bl npedioxceHo ekatoueHue LCL-puasompa.
ModeauposarHue nodmeepdu.sio, ymo uchoswv3oeaHue LCL-puabmpa noszeoasiem cHusums THD. HccaedosaHue
nokassleaem, ymo npu npoekmupogaHuu nodkaioueHus: CIC k cemu HeobxoduMo y4umuleams CNOCO6HOCMb cemu
nozaoujams HomoaieKmpu4eckyio Hepaul U 06wy MOWHOCMb HA2PY30K 8 cemu, 4mobbl obechevyumb
coomeemcmaue Kayecmaa 3/JeKmpo3aHepauu mpe6osaHusm nompebume.etl.

Katouesvle cio8a: modenuposavue @domossekmpuyeckux cucmeM, nosblWAwWulli npeobpazosamesb,
uHeepmop, kauecmaso snekmposHepauu, LCL-puaomp
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IMPACT OF SOLAR POWER PLANTS ON ELECTRICITY QUALITY INDICATORS IN
THE DISTRIBUTION NETWORK

Abstract. Based on the physical and mathematical models of PV cells, as well as the output characteristics of PV
arrays under different light intensity and ambient temperature conditions, this study developed a model of a solar
power plant using the PSCAD software suite. Special attention was paid to analyzing the control principle of
Maximum Power Point Tracking (MPPT) based on the Boost circuit, the working mechanism of grid-connected
inverters, and conducting simulations of the PV system grid-connection process. Simulations were conducted for
three scenarios: connecting a single PV plant to the grid, connecting PV plants of equal capacity to different grid
nodes, and simultaneously connecting PV plants and loads of varying capacities. For each scenario, the impact of the
PV system on voltage deviation, frequency deviation, and Total Harmonic Distortion (THD) in the power grid was
analyzed. The results indicated that in some cases, the power quality indicators did not comply with standards. To
address the issue of harmonic distortion, the implementation of an LCL filter was proposed. Simulation confirmed
that its use effectively reduces THD. The research demonstrates that when designing the grid connection of a PV
plant, it is necessary to consider the grid's absorption capacity and the total load capacity to ensure that the power
quality complies with requirements.

Keywords: modeling of photovoltaic systems, boost converter, inverter, power quality, LCL-filter
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