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1. O6'exTOM JOCTIIKEHH] € BITPOBUII €/1IEKTPOTEXHIYHUI KOMILIIEKC 3 BEPTUKAJIBHOIO BiCCI0 06€pTaHHS BiTPOBOTrO
KoJjieca. MeTa [oCJIii>KeHHsI 110J1sIra€e B MifiBUILeHH] e pEeKTUBHOCTI BUKOPHCTaHHSI BITPOBOrO [TOTOKY BiTPOBUM
€JIEKTPOTEXHIYHUM KOMIIJIEKCOM, IIIJIIXOM CTBOPEHHSI CUCTEMU aBTOMAaTUYHOTO KEPYBAHHS LIUM KOMILJIEKCOM 33
KpUTEPieM Bifj0OPY MaKCUMYMY IIOTY>KHOCTI. [17151 IOCSATHEHHS [1I0CTaBIEHOI METH BUKOPUCTaHI TaKi MeTonu
TOCJIIPKEHHS: METOM TEOPii aBBTOMAaTUYHOr'O KEPYBAHH4 711 CTBOPEHHS MAaTEMATUYHOI MOJIEJIi BITPOBOrO Kojeca
i3 BEPTUKAJILHOIO BiCCI0 06EPTaHHS Ta CTPYKTYPU CUCTEMU aBTOMAaTUYHOro KepyBaHHs BEK, meTonn HediTKOi

JIOTIKM J1J1s1 CUHTE3Y CTPYKTYpU PEryIITOpPa, METOIU €JIEKTPOTEXHIKY 115 PO3POOKU KOHCTPYKILii



€JIEKTPOMEXaHIYHOTO TIEPETBOPIOBaYA €HEPTii BiTPY B €JIEKTPUYHY eHeprilo. HaykoBa HOBMU3HA IOJIATa€ B TOMY 1LO:
BIleplIe po3po0JIeHO 3aKOH KepyBaHHS IJ1s1 pEeTyJIsiTopa CTPyMy 30y IKEHHSI BITPOBOTO €JIeKTPOTEXHIYHOTO
KOMILJIEKCY 3 IIPSIMUM [1I€PETBOPEHHSIM €HEPTii BiTPy B €JIeKTPUYHY, 110 3abe3redye 1oro podoTy y TouLj
MaKCHMMAaJIbHOTIO BiIOOPY IMOTY>KHOCTI BITPOBOTO KOJI€Ca; BLOCKOHAJIEHO MAaTEMAaTUYHY MOJIeJb BiTPOBOro KoJleca 3
BEpPTHKAJIBHOIO BiCCI0 06epTaHHS B IMHAMIL, 0 Ha BiAMiHY Bif BiloMUX 103B0JIsI€ GOPMYBATU 3aKOHU KEPYBaHHS
BITPOBOIO €JIEKTPUYHOIO0 YCTAaHOBKOIO Ta 3a6e3Ievuye MOXJIMBICTb ONTUMI3aLlil ii PyHKIIOHyBaHHS; BIIOCKOHAJIEHO
MaTeMaTU4HYy MOJ€JIb CUCTEMU KEPYBAHHS BiTPOBUM €JIEKTPOTEXHIYHUM KOMIJIEKCOM 3 BEPTUKAJIBHOIO BiCCIO
06€epTaHH BiTPOBOTO KOJIECA i3 3aCTOCYBaHHSIM TEOPii HEYITKUX MHOXUH, 110 4O3BOJIsIE€ IOKPALUTH SIKiCTh HAIIPYTX
Ha BUXOZi BiTPOBOTO €JIeKTPOTEXHIYHOIO KOMILJIEKCY; OTPUMAB MOaJbIINI PO3BUTOK IiAXiN 10 NOOYLOBU
KOMOIHOBAHOTO peryJsiTopa 30y KeHHs BITpDOBOTO €JIeEKTPOTEXHIYHOTO KOMILJIEKCY, 11O M0JIsAra€ y 0€JHAHHI
IepeBar 4iTKOro i HE4iTKOTrO 3aKOHIB KePyBaHHS Ta JO3BOJIsIE€ 326€31€YUTU MAKCUMAJILHO €(DEKTHBHE KEPYBAaHHS B
IIMPOKOMY Jliara3oHi 3MiHM WBUAKOCTEN BiTPy. [IpakTU4YHA LiHHICTb MOJISiTa€ B HACTYIIHOMY: PO3PO0JIEHO
PETryJIITOp CUCTEMU aBTOMAaTUYHOIO KEPYBAHHS BiTPOBUM €JIEKTPOTEXHIYHMM KOMIIJIEKCOM 3 BPaxyBaHHIM
aTMOC(EepHUX BIIJIMBIB, IO SIBJIsIE COO0I0 KOMOIHOBAaHUI PETyJISITOP, KUl ckiagaetbcs 3 [1I-peryngropa ta
HEYITKOIO PETryJIsiTOPa, SIKi IPaLOI0Th IIOYEPrOBO B 3aJIEKHOCTI Bifl IIBUAKOCTI BITPOBOTO IIOTOKY, 110 TO3BOJISIE
IIPOBOJIUTH OJHOYACHE KePYBaHHS BITPOBUM €JIEKTPOTEXHIUHUM KOMILJIEKCOM B QPYHKLii HAIIPyTX Ta MAKCUMyMY
BiI6OPY MOTYXHOCTI; alaliTOBAaHO MOJIE€JIb CUCTEMHU aBTOMATUUYHOIO KEPyBaHHS CTPYMOM 30y I’)K€HHsI reHepaTtopa
BEK y cepenosui Matlab Simulink, 1m0 03B0J1sl€e OTpUMYBaTH IapaMeTpy HaJIaro>KeHHs peryJsisiTopa s
BCTAHOBJIEHHS 33JaHOi HAaNpyru Ha BBogax BEY Ta moTpibHOro pesxxumy Bii6Opy NOTY>KHOCTI; pO3p06JIeHO
CTPYKTYpPHY CXeMY MiKpOIIPOLIeCOPHOr0O 3aC00y Ta aJIropuTM ¥oro pobotu 1js peanisauii pyHKLiN perynsaropa
CHACTEMU aBTOMAaTUYHOIO KEPYBAaHHS CTPYMOM 30YyI>KEHHS BiTPOBOT'O €JIEKTPOTEXHIYHOIO KOMILJIEKCY Ha 6asi
KOHTpoJIepa 3 MigTpuMKoI Fuzzy Logic, o 103Bossie MiABUIMTU THYYKICTh Ta CIPOCTUTH NPOLEC HANArOI KEHHS
3aMPONIOHOBAHOI CUCTEMH; PEai30BAaHO eKCIiepuMeHTanbHy BEY npsiMoro nepeTBopeHHSs €Heprii BiTpy B
€JIEKTPUYHY i3 BEPTUKAJIbHOIO BiCCIO 00€pTaHHs Ha SKill 37iiCHEHa IlepeBipKa TEOPETUYHUX 110JI0KeHb. CTYIIiHb
BIIPOBA’KEHHS - Pe3yJIbTaTU JUCEPTaLifHOI pOOOTH BIPOBAIKEHO B [IPOEKTHO-KOHCTPYKTOPCHKOMY
TEXHOJIOTiYHOMY 610po "KoHKopa", M. JIHIIPONeTPOBChK Ta B HaBYaJIbHUI [TpOLeC BiHHMIBKOrO HalliOHAJIbHOTO
TexHiyHOoro yHiBepcuTeTy. Cepa (0671aCTb) BUKOPUCTAHHS Pe3yJIbTaTiB IUCEePTalliiiHOi pO6OTH - B KOMIIaHisIX

p03p06HI/IKaX, BI/IpO6HI/IKaX Ta eKCHJ’[yaTaHiﬁHHKaX BiTpOBI/IX eJIeKTpI/I‘{HI/Iﬂ YCTaHOBOK.

2. The object of this study is to wind Electrotechnical complex vertical-axis wind wheel. The purpose of the study
is to improve the efficiency of the wind flow wind electrical complex, through a system of automatic control of this
complex on the criterion of selection of the maximum power. To achieve this goal we used the following methods:
methods of control theory to create a mathematical model of the wind wheel with the vertical axis of rotation and
structure of the automatic control system of the WEC, the methods of fuzzy logic controller for the synthesis of
structure, methods of electrical engineering for the design development of the electromechanical transducer of
wind energy into electrical energy . Scientific novelty lies in the fact that: the first control law is designed to
control the excitation current of wind electrical complex with direct conversion of wind energy into electricity,
which makes it work at maximum power take-off wind wheel, improved mathematical model of the wind wheel
with the vertical axis of rotation in the dynamics, In contrast to the known laws of control allows you to create
wind power plant and provides an opportunity to optimize its operation; improved mathematical model of control
systems with complex electrical wind vertical axis wind wheel with the use of fuzzy set theory, which improve the
quality of the output voltage of the wind electrical system; was further developed an approach to the construction
of a combined wind electrical excitation regulator complex, which is to combine the advantages of precise and
fuzzy control laws and ensures the most efficient management of a wide range of wind speeds. The practical value
is as follows: A control system of automatic control of wind-electrical complex, taking into account atmospheric
effects, which is a combined control, consisting of the PI controller and fuzzy controller, working alternately,
depending on the speed of the wind flow, which allows for simultaneous control of wind electrical complex as a
function of voltage and maximum power take-off, to adapt the model of the automatic control of the generator
current WEC in the environment Matlab Simulink, which allows to obtain the parameters for the adjustment of



controller set point voltage multiplier inputs and the desired mode of selection of capacity, developed a block
diagram of microprocessor-based device and algorithm of its Work to implement the functions of the controller of
the automatic control of electrical current excitation of the wind set-based controller with Fuzzy Logic, which
allows greater flexibility and simplify the debugging process of the proposed system, implemented a pilot wind
power direct conversion of wind energy into electricity with a vertical axis on which the checks carried out
theoretical provisions. The degree of implementation - results of the thesis introduced in the Planning and Design
Technological Bureau "Concord", Dnepropetrovsk, and in the educational process Vinnytsia National Technical
University. Sphere (region) using the results of the thesis - the companies developers, manufacturers and
ekspluatatsionschikah wind power plants.
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