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2.4.5 JHepreTUYeCKHUEe CUCTEMbI U KOMIUIEKChI (TEXHUYECKUE HAYKH)

BHE/JIPEHUE COJIHEYHBIX 3JIEKTPOCTAHIIMA MAJIOM MOIIIHOCTH B
PACIIPEJE/IMTE/JBHBIE CETH YE3/JIA IIUCAHb KUTAMCKOH HAPOTHOM

PECITIYBJIUKH
JI.TO, acnupaHT L. GO, Postgraduate Student
A.T. BACbKOB, kaH/[i. TeXH. HayK, IOL|eHT A.G. VASKOV, Cand. Sci. (Tech.), Associate Professor

vaskovag@mpei.ru

HayuonaavHblii uccaedosamensckuii ynusepcumem "M3H", Poccutickas Pedepayusi, Mockea
National Research University "MEI", Russian Federation, Moscow

AnHomayus. B danHol cmambe uccsiedyemcs 8AUssHUE CO/HEYHbIX anekmpocmaHyull (C3C) Ha kavecmeo
2/leKmpo3HepauU 8 pacnhpedequmesbHbIX Cemsx, d MAakijce aHA/AU3UPYHMCsl 803HUKawuwjue npobaemvl U
803MoJicHble peuleHusi. Ocoboe 8HUMaHUe ydejsiemcsi KAKW4Yesol npobaeme - Hecummempuu mpexgasHozo
HANpsixceHusl, 8bI36AHHOMY CAYYAUHbIM XAPAKMEPOM 8blpabomKu U 00HOEPA3HbIM cnoco6om hodkawveHus. C
NnoMowbl0 UMUMAYUOHHOU Modeau pacnpedeaumenvHoll cemu, nocmpoeHHol Ha naamgopme PSCAD,
aHaausupyromcsi 08a MUNUYHbIX CYeHApusi hodK/A4YeHus: cjay4atliHoe pachpedeaeHue CIC no mpem ¢asam u
8/USIHUE U3MEHeHUsl COOMHOWeHUs Mexcdy MOuHocmvlo Hazpyskol u CIC Ha nokaszameau kavecmea 33
(HanpsxceHue, wacmoma, Ko3g@uyueHm HecUMMempuu HANPSIHCEHUS, 06ujue 2apMOHUYECKUE UCKANCEHUS).
IIpedcmassena cmpamezusi onmumu3ayuu napamempog uHgepmopd, @uabmpog 0451 peuweHusi hpob.sem ¢
kKayecmgom 33. B 3akarueHuu 0606weHbl He2amueHble nocaedcmeuss HeonmumaabHo2o nodkarwveruss C3C u
daHbl pekoMeHAAyuu no onmuMu3ayuu nOOJK/AYEeHUs U IKcnayamayuu 0451 obecneyeHusi cmabuabHol pabomul
pacnpedeaumebHOU cemu.

Kaioueavle ci08a: conHeuHass 3/sekmpocmaHyusi, nokasamesb Kavyecmed 3/eKmposHepauu, mpexgpaszHas
HecumMmempusi HanNpsixceHusl, Koag@duyueHm 2apMOHUUECKUX UCKANHCEHUT
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IMPLEMENTATION OF SMALL-SCALE SOLAR POWER PLANTS IN THE
DISTRIBUTION NETWORKS OF QIXIAN COUNTY, PEOPLE'S REPUBLIC OF CHINA

Abstract. This article examines the impact of photovoltaic power station on the power quality in distribution
networks, and also analyzes the emerging problems and possible solutions. Special attention is paid to the key issue
- three-phase voltage unbalance caused by the random nature of generation and the single-phase connection
method. Using a simulation model of a distribution network built on the PSCAD platform, two typical connection
scenarios are analyzed: random distribution of stations across three phases, and the influence of changes in the
ratio between load power and photovoltaic power station power on power quality indicators (voltage, frequency,
voltage unbalance factor, total harmonic distortion). A strategy for optimizing inverter parameters and filters to
solve power quality problems is presented. The conclusion summarizes the negative consequences of suboptimal
connection of stations and provides recommendations for optimizing connection and operation to ensure stable
operation of the distribution network.

Keywords: photovoltaic power station, power quality indicator, three-phase voltage unbalance, total harmonic

distortion
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