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Pedepar:

1. O6'eKT mOCTiIKEeHHS - eJIEKTPOMArHiTHi MpollecH, 0 BUHMUKAIOTh IPU MapajesibHiil po60Ti aCMHXPOHHOTO Ta
CHHXPOHHOI'O F€HEPATOPIB BiTPOAU3EIIbHOI CUCTEMU. MeTa NOCIIiIP)KEHHS - BU3HAYE€HHS YMOB CTIKOCTI
HABaHTaXYBAJIbHUX PEXXUMIB pOOOTH BiTPOJU3€IbHOI YCTAHOBKY IIPU NapajlesbHill po60Ti aCMHXPOHHOIO Ta
CUHXPOHHOI'O I'€HEepPATOPiB CIiBBUMIPHOI IIOTYKHOCTI. MeTOOM NOCIIII)KEHHS - MATEMAaTUYHE MOJEIIOBAHHS,
TEOPETUYHi OCHOBY €JIEKTPOTEXHIKY, eJIeKTPUYHI BUMipIOBaHHS Ta BUIIPOOYBaHHS eJIeKTPOOobIaiHaHHS, TeOopist
JIiHIMHUX Ta HEJIIHIMHUX CUCTEM, TEOPist aBTOMAaTUYHOTO PErYJIIOBAHHS Ta ONIEPATOPHUI METOJ, iMiTalliiiHe
MOJeoBaHHS. HoBM3HA - yJOCKOHAJIEHO MAaTEMATUYHY MOJIEJIb BiTPOMA3EJIbHOI YCTAHOBKU, OCOOJIMBICTIO SKOi €
BpaxyBaHHS 3MiHHOI YaCTOTU 06epTaHHS pOTOpPA BiTPOYCTAHOBKY Ta [apaMeTPiB HaBaHTaKeHHS Ha 6a3i kpurepis
Payca, mo 003B0OJINJIO BU3HAYUTHU XapaKTep MPOTIKaHHS AMHAMIYHUX MPOLIECIB, SIKi BIJIMBAIOTh Ha ii CTIMKICTh;
BIlEplIE UJISXOM CTPYKTYPHOTO iMiTalliliHOrO MOZeJII0BAaHHS BU3HAYEHO XapaKTeP NPOTiKaHHS JUHAMIYHUX
IIPOLIECIB BITPOAM3EJIBHOI YCTAHOBKH, L0 [AJI0 3MOTY, HA BiIMiHY Bill BiTOMUX IiAXOMiB, OTPUMATH [TIOKa3HUKU

IAHWX YCTAaHOBOK 32 YMOB iX CTIfIKOCTi; OOI'PYHTOBAHO IIJIIXOM CTPYKTYPHOTIO iMiTalliiHOrO MOZIe/II0BaHHS Ta



€KCIIEpUMEHTAJIbHO MiATBEPIPKEHO XapaKTep 3MiHM BEJIMYMHU €MHOCTI KOHAEHCATOPiB CUCTEMU 30YAKE€HHS IIPU
Pi3HUX MIBUAKOCTI BITPY Ta HaBaHTaXEHHi, 1[0 [I03BOJINJIO 3a0€3MeYNTH YMOBH CTIIKOCTI pO6G0TU BiTPOLN3EJIbHO]
YCTAaHOBKU. Pe3ysbTaTy - BU3HAYE€HO CTPYKTYPHI CXEMHU Ta CIIiBBiIHOLIEHHS [IapaMETPIB €JIEKTPOTr€HEPYIOYOTO
PO3p06JIEHO METOAMKY IIOOYI0BH iMiTaLliiHOI MOJeJIi BITPOAN3EIbHOI €JIEKTPOCUCTEMHU 3 BUKOPUCTAHHSAM
nporpamMHoro nakety Matlab Simulink, 1m0 103B0/IMIO0 BOCTIIKYBAaTU PEKUMU ii poOOTH NpU MOCTIlHIN Ta 3MiHHIN
IIBUJIKOCTI BiTPY; pe3yJIbTaTH pOOOTH BUKOPUCTAHO NIPYU BUKOHAHHI gocaigHux poo6it B IBE HAH Vkpainu 3a TeMoro
"Po3p06J1eHHS] MaTEMAaTUYHUX MOJIEJIEN IPOTHO3Y Ta ONTUMIi3allii IpoLeciB epeTBOPEHHS! €Heprii BiTPy B
eHepreTUYHUX cucTemax "Birep-2"; pesyspTaTu po60TH BUKOPUCTAHO B Kypci "BirpoeHepreTtuka” (HarioHanbHuMit
TexHiYHuM yHiBepcureT YKpainu "KuiBcbkuil nosirexHiynuil inctutyT iMm. Iropst Cikopcbkoro") Ta nepeiaHo s
BUKOPUCTAHHS y HaBYaJIbHOMY TPOLeCi Ta HAYKOBUX JOCJIIIPKEHHSIX Kadenpu e1eKTPorocTadyaHHs iM. npod. B.M.
CunbpkoBa HHI enepreTrku, aBTOMaTUKY i eHepro36epesxeHHs: HanioHanpHOro yHiBEepcuTteTy 6iopecypcis Ta
IIPUPOIOKOPUCTYBaHHS YKpaiHu.

2. The object of research is electromagnetic processes that arise when parallel operation of asynchronous and
synchronous generators of the wind farm system. The purpose of the study is to determine the conditions for the
stability of the loading regimes of a wind turbine plant with parallel operation of asynchronous and synchronous
generators of comparable power. Methods of research - mathematical modeling, theoretical fundamentals of
electrical engineering, electrical measurements and tests of electrical equipment, the theory of linear and
nonlinear systems, the theory of automatic control and the operator method, simulation modeling. Novelty - the
mathematical model of a wind turbine unit has been improved, which takes into account the variable rotational
speed of the wind turbine rotor and load parameters on the basis of the Routh criterion, which made it possible to
determine the nature of the course of dynamic processes that affect its stability; for the first time, through the
structural simulation, the character of the dynamic processes of the wind farm installation was determined, which,
unlike the known approaches, allowed to obtain the indices of these installations under conditions of their
stability; reasonably by structural simulation and experimentally confirmed the nature of the change in the value of
the capacitors of the excitation system at various wind speeds and loads, which made it possible to ensure the
stability conditions of the wind turbine plant. Results - the structural schemes and the ratio of the parameters of
the electrogenerating equipment of the wind-diesel system in the conditions of the stability of its operation by
means of simulation modeling are determined; a technique for constructing a simulation model of a wind farm
electrical system using the Matlab Simulink software package has been developed, which has made it possible to
study the modes of its operation under constant and variable wind speeds; the results of the work were used in the
implementation of research works at the Institute of the National Academy of Sciences of Ukraine on the topic
"Development of mathematical models for forecasting and optimizing wind energy conversion processes in wind
energy systems", the results of this work were used in the course "Wind Power Engineering" (National Technical
University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute") and transferred for use in the educational process
and scientific research of the Department of Power Supply named after prof. V.M. Sinkov, ERI of Energetics,
Automation and Energy Efficiency of the National University of Life and Environmental Sciences of Ukraine.
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