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Anomauin

B pobomi docridoiceno mooicnusicmo 3a0ianns maiux ciopoenexkmpocmanyi (MI'EC) ma euznayenus ix 6cmamnos-
JAEHOT NOMYAHCHOCIE 0151 NOOAYE Ma/abo NiOMPUMANHSL GIONOBIOHO20 PIHS HANPYeU HA WUHAX OomOoeleKmpUu4Hoi cma-
nyii (OEC). 30iticneno ananiz nepexiono2o npoyecy, wo SUHUKAE Ni0 4ac 8mpamu YeHmpaiizosamnozo sHcusienns. Joc-
nioxceno enaus cenepysanns PEC na axicmob erexmpoenepeii npu empami yenmpanizo8aH020 HCUBNEHHA Md BU3HAYEHO
yqc modciueoeo Qynxyionysanns JIEC, cnoscugaui akoi HCusisimvcsa GUKIIOUHO 810 GIOHOBTIOBATLHUX OXCePel eHeP2il.

KurouoBi ciaoBa: BiZHOBIIOBANBHI pKepesia eHeprii, (OTOSIeKTpUIHA CTaHIlisA, JOKaJbHA eJIeKTpUIHA CHCTEMA,
MaJia TiJpOeIICKTPOCTAHIIis, BiTHOBJICHHS CJICKTPOIIOCTAYaHHS, IKICTh €JICKTPOCHEPTii.

RESTORATION OF ELECTRICAL SUPPLY IN LOCAL
ELECTRICAL SYSTEMS AFTER LOSS OF CENTRALIZED
POWER

Abstract

In this paper, the possibility of using small hydroelectric power stations (SHPP) and determination of their installed
capacity for the supply and/or maintenance of an appropriate voltage level on photovoltaic (PV) buses is investigated.
Analysis of the transient process that occurs during the loss of centralized power is carried out. The influence of PV
generation on the quality of electricity in the event of loss of centralized power was positively influenced and the timing
of the possible functioning of the LES, whose consumers are fed exclusively from renewable energy sources, were
determined.

Keywords: renewable energy sources, photovoltaic station, local electric system, small hydroelectric power station,
renewal of electricity, quality of electric power.

Beryn

OcTaHHIM YacoM CITOCTEPITa€ThCs YiTKAa TSHACHINIS O 301UIBIICHHS KITbKOCTI 1 OMUHUIHOI BCTAHOBJICHOI
MOTYKHOCTI po30cepemKeHnx Jukepen reHepysanHs (PI'), 3HauHa yacTHHA Takoro reHEpPYyBaHHS MpPUIANAE
Ha posnofineHi enektpuuHi Mepexi (PEM). V Bumaaky konu BcTaHoBieHa NOTYxHicTh PI', 30kpema ¢oTo-
SJIEKTPUYHMX CTaHIIIN Ta MaJuX TIAPOENEKTPOCTAHIIIN, 3pocTae 10 15% 1 Oinblne, Bix CyMapHOi MOTYKHOCTI
HaBaHTakxeHHs, PEM HaOyBae o3HaK JIOKaJIbHOI eNeKTpu4HOi cuctemi [1-3].

Jnst sik0o1 BUHMKAIOTh 337a4i sIKi XapaKTepHi UIs TPaAULiHHUX eIEeKTPUYHUX CUCTeM. BpaxoByroun 3Hau-
HY KUIBKICTH MOpaJbHO Ta (hI3MYHO 3aCTApiIor0 CHJIOBOIO OOJaJHAHHS, MOJKJIHMBI BUIAAKH 301JIbIICHHS
TPUBAJIOCT] Yacy Ta 4acTOTH BIAMOB B €JICKTPOIIOCTaYaHHI. Buxoasuu 3 mporo\o Oyjo mpoaHajai30BaHO IO-
kasHUKU SAIDI ta SAIFI nns enektpuunux Mepex kiaacoM Hanpyru 10xkB. Cepen enekTpuyHHX Mepex ,
0 po3MISIAAIuCs (I MIPUKIaAy MIPOBOIUBCS aHAN3 SIMIIILCHKI palioHHI enekTpudHi Mepexi 10kB, xu-
BIIbHUHU (imep 15, puc.l) gaHi MOKa3HUKY IIEPEBUITYIOTH HOPMATHB,

ToMy akTyanbHOIO € 3agada JOCHTIHKEHHS MOKJIMBOCTI BiJIHOBJICHHS €JIEKTPONOCTAYaHHs CHOXHBAYiB
JIEC, 3a noniomoroto cymicHoro Bukopuctanust MI'EC ta ®EC.

Buxoasun 3 mboro MeToI0 1aHOI POOOTH € JTOCTIHKEHHS MOXKIMBOCTI BiTHOBJICHHSI €JICKTPOIIOCTAYAHHS
cnoxxuBaviB JIEC 3a paxyHOK CyMiCHOT'O BUKOPHCTaHHS (POTOENEKTPUYHUX CTAHIIIM Ta MalMX TiApOENeKT-
POCTaHLii NpH MOBHIN BTPATi KUBJICHHS BiJ LEHTPATI30BaHUX JXKEPEll.
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BukopucToByroun naket npukiagaux nporpam Matlab & Simulink, 3aificneno moxpemroBanHst Gparmen-
Ty cxemu (puc.l). MarematndHa Mozenb (puc.2) MO3BOJISE MOCHIIATH MOKIIUBICTH TO/Aadi JKHBJICHHS Ha

IIHMHA (HOTOETICKTPUYHOI CTAHIIIT B pa3i BTpaTH LIEHTPATi30BAHOI'O €JICKTPOIIOCTAYaHHS.
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Puc.2. Mooenv Amninocokux enexmpuunux mepexc 10 kB 6 cepeoosuwi Simulink

BucHoBku

b

Enaexrpuuna
MepeKa

Pe3ynmpraTit MOAeNrOBaHHS MOXMIIMBOCTI BIAHOBIIGHHS elieKTporocTadaHHs crokmBadam JIEC B pasi
BTpaTH IICHTPAIII30BAHOTO HUBJICHHS MMOKA3YyIOTh, 3HAYHUI MOTeHIian Bukopuctands B/IE B 1iboMy Hamps-
MKy. 3okpema, BJ/IE MoxyTh 3HaUHMIA Yac MATPUMYBATH KHUBJICHHSI CII0KHUBAYiB MIPH IbOMY 3a0e31euyBaTH
HOPMAT I10 SIKICTI €JIEKTPHYHOI €HEepril Ta EKOHOMIYHICTD ()YKHI[IOHYBaHHS €JCKTPUYIHOT MEPEXK.



CITMCOK BUKOPUCTAHOI JIITEPATYPU

1. Buslavets, O. Evalution and increase of load capacity of on-load tap changing transformers for improvement of
their regulating possibilities / O. Buslavets, P. Legnuk, O. Rubanenko // Eastern-European journal of enterprise tech-
nologies —2015. — No. 2/8 (74). — P. 35-41. — doi: 10.15587/1729-4061.2015.39881

2. Bae, I. Reliability Evaluation of Distributed Generation Based on Operation Mode. / 1. Bae, J. Kim// IEEE
Transactions on Power Systems. — 2007. — Vol.22. — No.2.— P.785-790. — doi:10.1109/TPWRS.2007.894842.

3. Victor H. Méndez Quezada, Juan Rivier Abbad,and Tomas Gomez San Roman “Assessment of Energy Distribu-
tion Losses for Increasing Penetration of Distributed Generation”, IEEE Transactions on power systems, vol. 21, no. 2,
pp-533-540, May 2006.

Komunxko I.B. — monrykad, akyJabTeT €IEKTPOCHEPTETUKY Ta EICKTPOMEXaHiKi, BiIHHUIIbKHI HAIllOHATBHUHA Te-
XHIYHUH yHiBepcHuTeT, Binauiy, e-mail: i.kotylko@gmail.com.

Kpasuyk C.B. — xaHaunaT TEXHIYHUX HayK, aCHCTEHT, (DaKyJbTEeT SICKTPOCHEPTETUKH Ta eJeKTpOMexaHiku, BiH-
HUILKWHA HAIlIOHAJILHUHN TEXHIYHUH yHiBepcuTeT, Binuuiy; e-mail: sv.kravchuk@ukr.net.

Haykoesuii kepignuk — JIOKTOp TEXHIYHUX HayK, npodecop, 3aBijyBad kadeapu eJSKTPUUHHUX CTaHLIM i cUCTeM,
(baKyJbTeT eNICKTPOSHEPTETHKH Ta eNIEKTPOMEXaHiKM, BIHHUIbKNI HAlllOHAJIBHUI TeXHIYHUN yHIBepcuTeT, BiHHUI; e-
mail: lezhpd@gmail.com.

Kotylko Iryna - searcher, Vinnitsa National Technical University, searcher of power plants and systems department;
Vinnitsa, Ukraine; e-mail: i.kotylko@gmail.com.

Kravchuk Serhii - Candidate of Technical Sciences (Ph. D.),assistant, Vinnitsa National Technical University,
assistant of power plants and systems department; Vinnitsa, Ukraine; e-mail: sv.kravchuk@ukr.net.

Supervisor: Lezhniuk P.D — Dr.Sc., Professor, head of electric stations and systems department, Vinnitsa National
Technical University, professor of power plants and systems department; Vinnitsa, Ukraine; e-mail:
lezhpd@gmail.com.




