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2. Scientific bases of increasing energy efficiency and quality of power supply in electrotechnical systems with
combined generation

Pedepar:

1. B po60Ti BUKOHAHO OTJISL CTaHy Ta NEPCIEKTUBY 3a6€3MeYEHHS CIIOKMBAUiB €JIeKTPUYHOIO EHEPTI€l0 B
€JIEKTPOTEXHIYHMX CHCTeMax 3 KOMOIHOBaHOIO reHepauieto. [IpoananizoBaHo CBITOBHUI LOCBi, BAKOPUCTAaHHS
BijHOBJIIOBaHUX JKepel eHeprii (BJE). IIpoBenenuii ornsan ¢paxkropis BriuBy BIE Ha po60Ty J10KajIbHUX
esleKTpoTexHiyHux cuctem (JIEC). [IpoBenenuil aHali3 METEOHAHNX, IO XaPaKTePU3YIOTb POOOTY COHSYHUX Ta
BITPOBMX €JIEKTPOCTAHLiN. BUxinHi naHi 010 BiTpOEHEPreTUKY [JIs MIBIEHHOTO PEriOHy YKpaiHU B3SITO 32 JaHUMU

BMMipIOBaHb Ha BoTiiBeekilt BiTposiit enexkrpocTanii (BEC). ConsyHa papjialiis oLiHeHa sK 3a LOCTYIIHUMU JaHUMH,



TaK i GaKTUYHUMU AaHMMU B palioHi Tokmanpkoi coHssyHoi enektpocTtaniiii (CEC). JocaimkeHo gaHi, 1mo
XapaKTepU3yIoTh CIIOXKUBAHHS €JIEKTPUYHOI eHeprii B JOoCiIpKyBaHOMY perioHi. 1715 miBIeHHOTOo periony (TepuTtopii
3anopi3pKkoi 06J1.) IPOBEJEHO NOCiI)KEHHS /151 BUSIBJIEHHS MOXJIMBOCTEN y3rojykeHHs reHepauii BIIE 3i
CIIOKMBaHHSM, BUKOHAHO aHAJIOTIYHi AOCHiI)KeHHs rpadikiB HaBaHTa)KeHHS. AHaJIi3 BUMIAAKOBUX CKJIaTOBUX
rpaQikiB CIIO)XMBAHHSI €JIEKTPOEHEPTii IPOBEIeHO HAa MPUKIIA/li 6araTOpiuHMX JAHUX [J1s KiJIbKOX HaCeJIEHNX
IIYHKTIB Ta MiCLIeBUX IiANpreMCTB MeJsiTonoabCchbKoro paitony 3anopispkoi o6s1acti. Po3risiHyTo nodyioBy
KpUTEPIiB Ta CUCTEMHU OOMEKEHb, 110 BU3HAYAIOTh ONTUMAJbHICTb (PYHKLIIOHYBAHHS BiITPO-COHSIYHOI reHepallii.
HaBeneHo MeTOmOJIOTiIo Ta IPUKJIAAU PO3PAXyHKY [TOKa3HUKIB 6aj1aHCOBOI HANiHOCTI Ta ix NoBipuux iHTEpBaiB
s JIEC. 3 MeTOlo IiBULIIEHHSI eHEPreTUYHOI ePeKTUBHOCTI, a came, MaKCMMAaJIbHO IIOBHOTO BUKOPUCTAHHS
BCTaHOBJIEHOI NOTY>XHOCTi BJIE, po3ryisnyTo onTumasnbHe kom6iHyBaHHs1 BEC ta CEC 3a ymoBU MiHiMi3allii
HEKOHTPOJIbOBAHOTO PO3KUY 3HAU€Hb FEHEPOBAHOI MOTY>KHOCTI IIPU MaKCcUMi3alii BupobseHoi eHeprii. [IpoBeseHo

aHaJi3 noTpeb y pe3epByBaHHI Ta aKyMYJIIOBaHHI €Heprii B KOMIJIEKCHUX cucTeMax 3 BJIE.

2. The paper reviews the state and prospects of providing consumers with electricity in electrica The paper
reviews the state and prospects of providing consumers with power in electrical systems with combined
generation. The world experience of using renewable energy sources (RES) was analyzed. A review of the RES
impact factors on the operation of local electro-technical systems (LES) was made. The analysis of meteorological
data that characterize the operation of solar and wind power plants was carried out. The initial data on wind
energy for the southern region of Ukraine were taken from the measurements at the Botiivska wind power plant
(WPP). Solar radiation was estimated both from available data and actual data in the area of Tokmak Solar Power
Plant (SPP). The data that characterise electricity consumption in the studied region were investigated. For the
southern region (area of Zaporizhia region) a study was conducted in order to find the opportunities of matching
the generation of RES with electricity consumption, similar studies of load schedules were performed. The analysis
of random components of electricity consumption graphs was carried out on the example of the long-term data
for several settlements and local enterprises of Melitopol district of Zaporizhia region. The construction of criteria
and the system of constraints that determine the optimal functioning of wind-solar generation was considered.
The methodology and examples of calculation of balance reliability indicators and their confidence intervals for
LES were given. In order to increase energy efficiency, namely, the fullest use of the installed RES capacity, the
optimal combination of wind farms and SPPwas considered, provided that the uncontrolled scatter of the
generated power values is minimized while maximizing the produced energy. The analysis of needs in reserve and
accumulation of energy in complex systems with RES was conducted.
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