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1. OnTMasbHE KEPYBaHHSA PEXKMMaMU €JIEKTPUYHUX MEPEXK 3 BiIIHOBJIIOBAHUMU JKEpeJlaMu €HEPril 3

BuKopuctanHsaM Smart Grid TexHosoTiN

2. Control of the modes of electric grids with renewable sources of energy, using Smart Grid technologies

Pedepar:

1. O6'eKT BOCIIIPKEHHS - JIOKAJIbHI €JIEKTPUYHI CUCTEMU 3 COHSTYHMMU €JIEKTPOCTAHLISIMY Ta MAJIMMU
riZpoeIEKTPOCTaHLIIAIMU. MeTa JOCiIPKEHH - 3MEHILIEHHS BTPAT €JIEKTPOEHEPTii B JIOKAJIbHUX €JIEKTPUYHUX
crCTeMax IJISIXOM Y3TOJ)KEHOTrO KEPYBaHHS T€HEPYBAHHSIM COHSYHMX €JIEKTPOCTaHLIN Ta MaJINX

rizpoesieKTpoCTaHLiil. MeTonu JOCHiIKeHHS - CTATUCTUYHI METOAM OOpOOKY aHUX, y3arajabHIOBaIbHi METOIU

Teopii MOAIGHOCTI i MOJEIOBaHHS, JIiHIMHOIO Ta HEJIiHINHOTO IPOrPaMyBaHHS; YCTaJleHi pEXKMMU MOJEJIIOI0ThCS Ta

aHaJi3yI0ThCs Ha 6a3i METOMY BY3JIOBUX HAIPYT; 171 PO3PO6JIEHHS aJITOPUTMIB i mporpam anaiisy pesxumis PIIE Ta

ix BIIMBY Ha pesxxumu po6oTu JIEC BUKOPHCTOBYBalINCS MaTpPUYHA aiarebpa, JeKOMIIO3HU1lis Ta 00'€KTHO-

OpieHTOBaHUM aHai3; AJis BrockoHaneHHst ACK PIIE BUKOpHUCTaHO MOJI0KEHHS Teopii aBTOMaTUYHOTO KEPyBaHHS

Ta Teopii MikponpoluecopHux cuctem. TeopeTuyHi pe3ysbTaTy - Blieplie PO3p0o06JI€HO METOM, KOPUTYBAaHHSI TIOTOKIB

IIOTYKHOCTI B JIOKAQJIbHI! €JIEKTPUYHIN CUCTEMI 3 PIBHOTUITHMMMU BiJHOBJIIOBAHUMU JKEPEJIAMU €JIEKTPOEHEPTii



IJISXOM OIITUMAJIBHOTO KEPYBaHHS IOTY>KHICTIO T€HEPYBAHHS MAJIMX TiIPOEIEKTPOCTAHLIM, 1O TO3BOJISIE
BM3HAUUTY YMOBU JJ1s1 HAOJIM>KEHHS [TOTOKOPO3IIOiY B CEKI[iOHOBaHi eJIeKTPUYHIN Mepexki o ONITUMabHOTO 32
BTpPaTaMu €JIEKTPOEHEPTii B Hill;pO3BUHYTO MaTEMaTUYHY MOJI€JIb HOPMAJIbHOTO PEXMMY JIOKAJIbHOI €JIEKTPUYHOI
CHACTEMHU 3 COHSTYHMMMU €JIEKTPOCTAHLiSIMY i FiIpOeIeKTPOCTAaHLIIMU 17151 OLiHIOBaHHSI BIUIMBY OCTaHHIX Ha BTpaTU
aKTUBHOI IIOTY>KHOCTI B €JIEKTPUYHINA MePeXi, 1110 J03BOJI€ BUSHAYUTH 30HU HEYYTIIMBOCTI CUCTEM aBTOMATUYHOTO
KEPYBaHHS JyKepeJl )KUBJIEHH i BCTAHOBUTH IOPSOK KOPUTYBAaHHSI HUMU IIOTOKOPO3IOLiNy B €JIEKTPUYHIN
MEPEeXi; OTPMMaB NOAANBIINI PO3BUTOK METO]], BUBHAUEHHS! PalliOHAJIBHOTO MiCLsl CEKLIIOHYBAHHS PO3NOLiIbHUX
€JIEKTPUYHUX MEPEK, SIKUU T03BOJISIE OLiHUTY i BpaXyBaTH HEMOXKJIUBICTb TPAHCIIOPTYBAHHS €JIEKTPOEHEPrii
PO30CEPEIKEHNX IyKepeJl TeHEPYBaHHS B Pasi NOIKOKEHb B €JIEKTPUYHINA MEPEXi Ta J03BOJISIE BU3HAYUTHU
TEXHIKO-eKOHOMIYHUI e(EKT Bifl BCTAHOBJIEHHS [OAATKOBUX KOMYTALiliHMX anapaTiB CEKL[iOHyBaHHS MEPEXi.
[IpakTuuHi pe3ysbTaTi - pO3pO6JIEHO AITOPUTMHU i NPOrPaMy KOPUTYBAaHHS MIOTOKIB [IOTYXKHOCTI B CEKLIIOHOBaHIl
33 YMOB HaJiMHOCTI PO3NOIINIbHIN €JIEKTPUYHINA MEPEXKI MIJIIXOM 3MiHU r€HepyBaHHA MOTY>KHOCTI KepoBaHux PJIE, B
[eply 4epry MaJIUX TipOeIeKTPOCTAHIIH i, B IEPCIIEKTUBI, COHIYHUX €JIEKTPOCTAHLiN. BinoBiiHMM YMHOM
BJOCKOHAJIEHO CTPYKTYPHY CX€MYy aBTOMaTHU30BaHOI CUCTEMU KE€PYBaHHS CTaHILisIMY, SKi BUKOPUCTOBYIOTh BJIE, 1m0
I03BOJIsI€ Y3ro[pKyBaTy rpadiky BUAA4i NOTYKHOCTI Ta ii criokuBaHHS. Ha OCHOBI OTpUMaHUX y POOOTi pe3yJbTaTiB
- YMOB ONTUMAaJIbHOCTI, METOIiB Ta aJITOPUTMIiB, BLOCKOHAJIEHO KOMILJIEKC [TPOrpaM iHTEJIEKTyaJIbHOI MiATPUMKU
pob0oTH fucreTYepa PO3NOAIBHUX €JIEKTPUYHUX MEPEX, SIKMIL ITepelaHo AJIs1 NOCiAHOoi ekcityartauii 1o TTIAT
«BiHHMLSI06/1€HEPrO». Pe3ysbTaTi poOOTH BIIPOBAI’KEHO TaKOX Y HaBYJILHUM NTpoLec BiHHUIIBKOTO

HalliOHAJIbHOTO TEXHIYHOTO YHIBEPCUTETY. ['aly3b BUKOPUCTAHHS - €JIEKTPOEHEPIeTHKA.

2. Object of the research - local electric systems with solar power plants and small hydroelectric stations.
Objective of the research- reduction of electric energy losses in local electric systems by means of coordinated
control of solar power plants and small hydroelectric station generation. Methods of research - statistic methods
of data processing, generalized methods of similarity theory and modeling, linear and non-linear programming,
matrix algebra, decomposition and object-oriented analysis were used for the development of algorithms and
programs; for improvement of ACS DSE principles of the theory of automatic control and theory of
microprocessor system were used. Theoretical results - for the first time the method of power flows correction in
local electric system with renewable sources of energy of different types by means of optimal control of
generation power of small hydroelectric stations was developed, this enables to determine the conditions for
approaching power flow distribution in sectionalized electric grid to optimal flow distribution by its energy losses ;
mathematical model of normal mode of local electric system with solar electric plants and hydroelectric stations
was develop for assessment of the impact of the latter on active power losses in electric grid, enabling to
determine non-sensitivity zones of automatic control systems of supply sources and establish the order of power
flow correction by them in electric grid; method of determination of rational place of distributive electric grids
sectionalizing was further developed, the given method enables to evaluate and take into account the impossibility
of transporting electric energy of distributed sources of generation in case of failure in electric grid and allows to
determine technical-economic effect, obtained as a result of installation of additional switching devices of grid
sectioning. Practical result - algorithms and programs of power flows correction in distributed electric grid,
sectionalized on conditions of reliability, by means of generation power change of the controlled RSE, first of all,
small hydroelectric stations and in future, solar power plants, are developed. Structural scheme of automated
control system of power plants, using RSE is improved accordingly, this enables to coordinate the load curves and
graphs of power consumption. On the base of the result, obtained in the research - optimality conditions, methods
and algorithms, complex of intelligent programs for distributive electric grids system operator support is
improved, the given complex is transferred for pilot operation in Public Joint-Stock Company
“Vinnytsiaoblenergo”. Results of research are also implemented in educational process of Vinnytsia National
Technical University. Branch of application - electrical energy industry.
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