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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 44.29.29

Tema gucepranii:

1. OnTMisalis e1eKTPOEHEPreTUYHNX CUCTEM C HEOGHOPIAHMMU €JIEKTPUYHUMU MEPEKaMU Ha OCHOBI IPUHLIAILY
HalMeHIIoi mii

2. Optimization of electric power systems with non-uniform electric networks on the basis of the least action
principle

Pedepar:

1. O6'exT mocCiIKEeHHS - HOPMaJIbHI peXXUMU esleKTpoeHepretnyHux cucteM (EEC) 3 HeomHOpinHUMNA
eJIeKTpuYHMMHU Mepexkamu (EM) ta pozocepepkeHUM reHepyBaHHSIM. HayKoBo-TipuKiiagHa mpobyema - po3BUTOK
Teopii onTumizauii HopmansHux pexxumiB EEC y yacTHHI CTBOpEHHS Ha OCHOBI IpUHLIMNY HaliMeHoi aii (TTH])
HOBUX MOJEJIEN i METOJIIB ONITUMI3aLllil iX TapamMeTpiB 3a KpUTEPieM MiHIMyMy BTpaT eJeKTpoeHeprii. MeTa
IOCJIiIPKEHHS - MiIBULILEHHS €(DEKTUBHOCTI KepyBaHHS MOTOKaMU NOTYXHOCTi B EEC Ta e/1eKTpUYHUX MeperKax 3
PO30CEPEIPKEHNM F€HEPYBAaHHAM HIJISIXOM ITOJAJIBIIOrO PO3BUTKY TE€OPii ONTUMI3allii HOpMaIbHUX PEKUMIB TaKHUX
CHACTEM B YaCTHHI pO3pO6JIEHHS METOMiB MOJEJIIOBAHHS Ta aHaJli3y ONTUMAaJbHUX PEXXKUMIiB Ha ocHOBI [TH]I. MeToau
nocriimkenss - ITH/I, npuanun makcumymy [ToHTpsriHa, MmeTonu Teopii momibHOCTI i Mozient0BaHHS, JIHIMHOTO 1

HEJIHITHOTO IIPOrpaMyBaHHS; [JI1 MOJI€JIIOBAaHHS yCTaneHuX pexxumiB EEC 3aCTOCOBaHO METOIIM BY3JIOBUX HAIIPYT



Ta KOHTYPHUX CTPYMIB 3 IPE/ICTaBJIEHHSIM JOBTUX JIiHil esnekrponepepadi (JIEIT) nacuBHMMU YOTUPUIIOIIOCHUKAMMU.
TeopeTuyHi pe3ysbTaTy - po3p00JIeHO HOBY y3arajlbHeHy MaTeMaTUYHy MOJieJb YCTaJlleHuX pesxumis EM, ska
noepHye piBHAHHA cTany JIEII 3 30cepeis)keHMMU Ta PO3NOAIIEHMMU I1apaMeTPaMU i O3BOJISIE€ aIEKBATHO
BiATBOpIOBaTU onTUMasbHi ctanu EEC 119 onepaTMBHOro KepyBaHHS; PO3P0O0JIEHO HOBY MaTEMAaTUYHY MOJIEJIb
yCTaJIEHUX PEXXUMIB HeoHOPigHMX EM, BUKOPUCTaHHS SKOi 103BOJIsIE OOIPYHTOBAHO PO3MilllyBaTH PUCTPO]
KOPUTYBaHHS PEXXMMY Ta BU3HAYATH Jialla3oH iX Kepy4ux BIINBIB; Ha nigcTasi [TH]I, 3arrpornoHoBaHo
MaTeEMaTU4Hy MOZEJIb "ileaIbHOr0" 3a BTpaTaMU PEXUMY HeOTHOPigHOI EM; ii BUKOpUCTaHHS [03BOJISIE
peanisyBaTy MpoLieC KePyBaHHS peXXUMaMMU: Bil pO3pax0BaHOrO «ileaJlbHOTr0» — O PeajbHOro 3 0OMEKEHHSIMY;
BIleplIe OBeJEHO AOLINbHICTh PO3B'I3aHHS 33/1a4 ONTHUMI3alii PyHKILIOHYBaHHS PO30CEePEIKEHUX JIKepeJsl eHeprii
B EEC 3 Bukopucranuam [1H]I, 3aBAsgKku YoMy CTajI0 MOKJIMBUAM Peasli3yBaTy MIPOLEC ONEPATMBHOIO KEPYBaHHS
pexxumamu Takux EEC. TIpakTuyHi pe3yabTaTy - po3po06JIeHO IPOorpaMu aHasisy peXXuMiB Ta ONTUMi3aLii
IapaMeTpiB MaricTpanbHUX i po3nofinpbHux EM, a Takoxk 3aco0U ONepaTUBHOTO KePyBaHHS iX pexkumamu. PiBeHb
BIIPOBAJIKEHHS - NporpamMHuil komiiekc "BTPATH" BipoBaipkeHO y 6 €HepPronocTradyaJbHUX KOMIIAHISAX Ta Ha
iHImKx nignpuemMcTBax; nporpamHuil kommsuekc "AUIT" BnpoBamkeHo y IliBgpeHHo-3axigHiit EEC; pesysibraTti po6oTu
BIIPOBA/’)KEHO B HABYAJILHUI MTpoLec BiHHMIIBKOTrO HalliOHAJILHOTO TEXHIYHOrO yHiBepcurety. Cdepa (ramysb

BHUKOPHCTaHHS) - eJIeKTPOeHepreTHKA.

2. The object of study - normal modes of electric power systems (EPS) with inhomogeneous electric networks (EN)
and dispersed generation. Applied scientific roblem - dealing with the development of the theory of optimization
of electric power systems normal modes by means of creation on the basis of the least action principle (LAP) new
models and methods of optimization and practical implementation of the obtained results for the improvement of
operation efficiency of electric power systems (EPS) with non-uniform electric networks and distributed sources
of energy. The purpose of research - more efficient management of power flows in EPS and electrical networks
with distributed generation through the further development of the theory of EPS normal modes optimization of
such systems based on the LAP. Research methods - LAP Pontryagin maximum principle, the methods of similarity
theory and modeling, linear and nonlinear programming; to simulate the steady-state EPS regimes node voltages
and loop currents methods applied. Theoretical results - a new mathematical model of steady-state regimes EN
was developed. It combines the equation of state of power transmission lines with lumped and distributed
parameters and provides an opportunity to adequately reproduce the optimum condition for the operational
management of the EPS; a new mathematical model of steady-state modes of inhomogeneous ES was developed.
Its use can reasonably place the device adjustment mode and determine the range of their control actions; a
mathematical model of the "ideal" (for the loss) regime of non-uniform EN was developed based on LAP. Its use
allows for the management regimes from the calculated "ideal" to real with restrictions; the feasibility of solving
optimization problems of distributed power sources functioning in power system was proved first with using LAP.
This made possibility to implement the process of operational management EPS regimes. Practical results - the
programs of analysis modes and optimization parameters of transmission and distribution EN was developed. The
means of EPS regims operative management was proposed. The level of implementation - software package
"VTRATT" implemented in 6 power supply companies and other enterprises; software complex "ACHP" embedded
in Southwest EPS; the results was implemented in the educational process of Vinnytsia National Technical
University. Application - power energy.
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