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1. PesxxuMu po60OTH aBTOHOMHOI BITPOEJIEKTPUYHOI YCTAaHOBKU 3 aCUHXPOHHUM F€HEPATOPOM B METEOPOJIOTIYHUX

yMoBax ExkBazmopy

2. Modes of operation of stand-alone wind turbine with induction generator in meteorological conditions of
Ecuador

Pedepar:

1. O6'eKT mOCHIIKEHHS: eJIeKTPOeHePreTUYHI IIPOLeCH B CUCTEMI "BiTpoarperaT - aCHHXpPOHHU reHepaTop -
crioxxuBay". MeTa po60TH: BU3HAYEHHS palliOHaJIbHUX PESKUMiB pOOOTU aBTOHOMHOI BiTPOEJIEKTPUYHOI YCTAaHOBKY 3
ACMHXPOHHMM I'€HEPATOPOM 32 METEOPOJIOTIYHUX YMOB EKkBasiopy. MeTonu focCiIsKeHH: TeOpis MacOBOTO
00CJIyrOByBaHHS, METOIU MAaTEMATUYHOTO, iMiTaLliiHOTO Ta (Pi3YHOrO MOJIE/II0OBAaHHS IPU aHAaJi3i Ta CUHTE3i
aBTOHOMHUX BiTPOEJIEKTPUYHUX YCTAaHOBOK. TeOpeTHYHi Ta MPaKTUYHi pe3yJbTaTi i HOBU3HA: po3p006JIeHO
METOJIMKY Ta BU3HAUYE€HUH BiTpOEHEepreTUYHUI NoTeHLia pecny6iky EKBafop 3 yMOB BUKOPUCTaHHSI aBTOHOMHUX
BITPOEJIEKTPUYHUX YCTAaHOBOK; PO3PO6JIEHO METOIMKY Ha 6a3i iMiTalliiHOrO MOJIE€/II0OBAaHHS BITPOEJIEKTPUYHUX
aBTOHOMHUX YCTaHOBOK 3 aCUHXPOHHUM IeHepaTOpPOM [1J1s BUBHAUYEHHS PeXXUMIB ii po6OTH npu cTanux Ta 3MiHHUAX

IIBUJIKOCTSIX BiTPY; PO3p00JIEHO METOAMKY Ha 6a3i imiTaliiiHOro MoziesIloBaHHS BiTPOEJIEKTPUYHUX aBTOHOMHUX



YCTAHOBOK 3 aCUHXPOHHUM F€HEPATOPOM [J1s1 BU3HAYEHHS PEXKUMIB ii po60TU TPU BUKOPUCTAaHHI iMITyIbCHOTO
IIEPETBOPIOBAYA /1JIs1 3aPSIPKEHHS aKyMyJISTOPHUX 6aTapeii; Blieplle IPOBeeHa HAayKOBO OOI'PYHTOBaHa OLjiHKa
BITPOEHEPreTUYHOTO NOTeHLiaNy pecny6siku EkBasop, 110 110 MOXKJIMBICTh BUBHAUWTH Ti IipChKi palioHU KpaiHy,
B SIKAX Hai61/1blI IepCIEKTUBHE PO3TAlyBaHHS BiTPOEIEKTPUYHNUX aBTOHOMHUX YCTAaHOBOK; Ha0YB IOJAJIbIIOTO
PO3BUTKY HayKOBHUIA Mi[IXifl BU3HAYEHHS PEXKMMIB POOOTU aBTOHOMHUX BITPOEJIEKTPOYCTAaHOBOK 3 aCHHXPOHHUM
reHepaTopoM IIPU 3MiHHUX 4acCTOTi 0OGepTaHHs POTOpa BiITPOYCTAHOBKY Ta IapamMeTpax HaBaHTaXKeHHS Ha 0asi
iMiTaLiTHOrO MOZEJIIOBAHHA, 10, HA BiMiHY BiJl BilOMUX, JO3BOJII€ OTPUMATY ITapaMETPY CUCTEMMU 3a YMOB ii
CTIilIKOCTi; OTpMMaB NOJAJIbIINI PO3BUTOK HAYKOBUH Ii/IXi[l BUSHAUYEHHS PEXKUMIB POOOTH aBTOHOMHHUX
BITPOEJIEKTPOYCTAaHOBOK 3 aCUHXPOHHUM I€HEepaTOPOM 32 3MiHM YaCTOTH OOEepPTaHHsI POTOPA BiTPOYCTAaHOBKU Ha
6asi imiTaliliHOro MoJeBaHHs [P BUKOPUCTaHHI iMITyJIbCHOTO II€PETBOPIOBAYa [J1s1 3apsiIyKEHHs
aKyMYJISITOPHUX 6aTapel, 1o Ha BiIMiHY Bif] BiOMUX, 103BOJII€E OTPMMATHY IIapaMeTPU CUCTEMHU 32 YMOB ii
cTiKocTi. [IpegmeT Ta CTyIiHb BIPOBAKEHHS: PE3YJIbTATY SOCIIAKEHb BUKOPUCTAHI B IHCTUTYTI BilHOBJIIOBAHOI
eHepreTyky HAH paMKax BUKOHaHHSI HAyKOBO-J0CJIiHOI pOOOTU Ta B HaBYaJIbHOMY ITPOLIeCi i HAyKOBUX
IOCiIXeHHIX Kadpeapu esiekTporioctayanHs iM. npod. B.M.CunpkoBa HHI eHepreTuku, aBTOMaTUKM i
eHeprozoepeskeHHs HYBill Vkpainu. EQekTuBHICTb BIPOBAIPKEHHSI: IepKaBHA - BU3HAUYEHHS PEXUMIB POOOTH
aBTOHOMHOI BiTPO€JIEKTPUYHOI YCTAHOBKY 3 aCUHXPOHHUM reHepaTopoOM [1Jisi OTPUMAaHHS Haio6iibi epeKTUBHOI
pobotu BEY 3a ymoBY ii CTIfIKOCTI, 1110 AO3BOJISIE NiIBULIUTY PiBEHb €JIeKTPO3abe3eYeHHs CII0XMBAYiB Ta MOXKe
IpPUIIMBIMNTY esekTpudikauio ExBagopy 3rifHO 3 BiflIOBiIHOrO Aeps>kaBHOro 1any no 2022 poky. Chepa
BUKOPUCTAHHS: HayKOBLi Ta OpraHizaliii, siki 6epyTb y4acTb y PO3BUTKY BiTPOBOi €HEPreTUKU.

2. Object of research: Electric power processes in the system "wind turbine - induction generator - consumer".
Objective: Determine rational operation modes of stand-alone wind turbine with induction generator in the
meteorological conditions of Ecuador. Methods of research: queuing theory, mathematical methods, simulation
and physical modeling in the analysis and synthesis of autonomous wind turbines. Theoretical and practical
results. Innovations: developed the method and determined wind energy potential of the Republic of Ecuador for
the use of stand-alone wind power plants; the method is developed on the basis of simulation modeling of wind-
power stand-alone installations with induction generator for determining the modes of its operation at steady and
variable wind speeds; A method based on simulation modeling is developed the stand-alone wind turbine
installations with an induction generator for determining the modes of its operation using a pulse converter for
charging batteries; for the first time, a scientifically based assessment of the wind energy potential of the Republic
of Ecuador was made, which made it possible to identify those mountain regions of the country in which most
promising location of wind power stand-alone installations; Got a further developed a scientific approach for
determining the operating modes of stand-alone wind turbines with induction generator by varying frequency
rotation of the wind turbine rotor and load parameters based on simulation modeling, which, unlike the known,
allows getting parameters of the system in the conditions of its stability; Got a further development of scientific
approach determination of operating modes of stand-alone wind power plants with an induction generator by
varying the frequency rotation of a wind turbine rotor based on simulation modeling using a pulse converter for
charging batteries, which, unlike the known, allows obtaining the parameters of the system in the conditions of its
stability. Subject and the degree of implementation: research results are used in the Institute of Renewable Energy
of the National Academy of Sciences for implementing research work and in the educational process and scientific
research of the department of power supply ERI of Energetics, Automation and Energy Efficiency of NUBiP of
Ukraine. Implementation efficiency: state - determination of the operating modes of a stand-alone wind power
plant with induction generator to get the most efficient operation of the wind turbine in conditions of its stability,
which allows to increase the level of electrical supply for consumer and can speed up the electrification of Ecuador
under the state plan electrification 2022 year. Utilization field: scientists and organizations that take part in the
develop of the wind energy.
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