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2. Mathematical models and devices for automatic control of complex electrical wind vertical axis of rotation

Pedepar:

1. O6'eKTOM [OCIIIKEHH] € BITPOBUH €JIEKTPOTEXHIUHMM KOMILJIEKC 3 BEPTUKAJIBHOIO BiCCIO 00€PTaHHS BITPOBOTO
KoJsieca. MeTa [oCliIKeHHS M0JIAra€ B MiJBUIIEeHHI €()eKTUBHOCTI BUKOPMCTAaHHSI BITPOBOTO ITOTOKY BiTPOBUM
€JIEKTPOTEXHIYHMM KOMIIJIEKCOM, IIJISIXOM CTBOPEHHS CUCTEMU aBTOMAaTUYHOIO KEPYBAHHS LIMM KOMILJIEKCOM 32
KpUTEPieM Bifj00OPY MaKCUMyMY IIOTY>KHOCTI. [17151 TOCATHEHHS [10CTaB/IEHOI METH BUKOPUCTaHI Taki MeTogu
IOCIIIKEHHS: METOAM TEOPii aBBTOMAaTUYHOrO KEPYBAHHS 1711 CTBOPEHHS MAaTEMATUYHOI MOIEJIi BITPOBOrO Kojieca
i3 BEPTUKAJILHOIO BiCCI0 OOEPTaHHS Ta CTPYKTYPU CUCTEMU aBTOMAaTUYHOro KepyBaHHs BEK, MmeTonn HediTKoi
JIOTiKHY IJ151 CUHTE3Y CTPYKTYPU PEryssiTopa, MeTOAU €JIeKTPOTEXHIKY /17151 pO3POOKU KOHCTPYKILi
€JIEKTPOMEXaHIYHOTO TIEPETBOPIOBaYa €HEPTil BiTPY B €JIEKTPUYHY eHeprilo. HaykoBa HOBU3HA I0OJIATA€ B TOMY 1LO:
BIIEpIIE PO3PO6IEHO 3aKOH KEPYBAHHSI [JIs1 PETYJISITOPa CTPYMY 30y I)KEHHS BITPOBOTO €J1eKTPOTEXHIYHOTO

KOMILJIEKCY 3 IIPSIMUM [1IePETBOPEHHSIM €HEePrii BiTPy B €JIeKTPUYHY, 110 3ab6e3redye 1oro podoTy y TouLi



MaKCHMaJIBHOTO BiIoOpY MOTY>KHOCTI BITPOBOTO KOJIECA; BLOCKOHAJIEHO MaTEMATUYHY MOJIeJIb BITPOBOTO KOJleca 3
BEPTHKAJIBHOIO BiCcCI0 06epTaHHS B AMHAaMIlli, 1110 Ha BiIMiHY Bif BiloMUX 03B0JIsI€ GOPMYBATU 3aKOHU K€PyBaHHS
BITPOBOIO €JIEKTPUYHOIO YCTAaHOBKOIO Ta 3a0e3Ievuye MOXUJIMBICTb ONTUMI3aLlii ii PyHKIIOHyBaHHS; BIIOCKOHAJIEHO
MaTeMaTU4HYy MOJI€JIb CUCTEMU KEPYBAHHS BiTPOBUM €JIEKTPOTEXHIYHUM KOMIJIEKCOM 3 BEPTUKAJIBHOIO BiCCIO
06€epTaHHS BITPOBOTO KOJIeCa i3 3aCTOCYBAaHHSIM T€OPii HEYiTKUX MHOKMH, IO JO3BOJIS€ MOKPALIUTH SIKiCTh HAIIPYTU
Ha BUXOJ] BiTPOBOTO €JIEKTPOTEXHIYHOI'O KOMILJIEKCY; OTPUMMAB NOJaJbINi PO3BUTOK MifXif 10 OOYL0BU
KOMOIHOBAaHOTO pPeryJsiTopa 30y KeHHs BITDOBOTO €J1EKTPOTEXHIYHOTO KOMILJIEKCY, 11O NOJIsAra€ y o€ HAHHI
IepeBar 4iTKOro i He4iTKOTro 3aKOHIB KepyBaHHS Ta JO3BOJIs€ 326€31eYUTH MaKCUMaIbHO e(DEeKTUBHE KEPYBaHHS B
IIMPOKOMY Jiana3oHi 3MiHM mBUAKOCTEN BiTpy. [IpakT4HA LiHHICTb I0JIIra€e B HACTYIIHOMY: PO3PO0JIEHO
PETYyJIATOP CUCTEMU aBTOMAaTUYHOIO KEPYBAHHS BiTPOBUM €JIEKTPOTEXHIYHMM KOMIIJIEKCOM 3 BpaxyBaHHSIM
aTMOC(EepHUX BIIJIMBIB, IO SIBJIsIE COOOI0 KOMOIHOBAaHUI PETYJISITOP, IKUM cKiagaerbcs 3 [1I-perynaropa ta
HEUITKOI'O PEryJaTopa, SAKi Ipauio0oTh NOYEProBO B 3aJIEXKHOCTI Bifl MIBUAKOCTI BITPOBOT'O IOTOKY, 110 JO3BOJISIE
IIPOBOJIUTH OJJHOYACHE KePYBaHHS BITPOBUM €JIEKTPOTEXHIUHUM KOMILJIEKCOM B PYHKLii HAIIPyTX Ta MAKCUMyMY
BiZI6OPY MOTYXHOCTI; a1allTOBAaHO MOJIE€JIb CUCTEMY aBTOMATUYHOIO KEPYBaHHS CTPYMOM 30y I’)K€HHSI reHepaTtopa
BEK y cepenosui Matlab Simulink, 1m0 1o3Bosisie oTpumyBaTy napameTpy HaJlaro>KeHHs PETyJIsITopa s
BCTaHOBJIEHHS 33JaHOi HaNpyru Ha BBoAax BEY Ta moTpibHOro pexxumy Bii6Opy NOTY>KHOCTI; pO3p00JIeHO
CTPYKTYPHY CXEMY MiKpPOIIPOLIECOPHOr0 3aC00y Ta aAropuTM oro pobotu 1j1s1 peanisauii pyHKLiN peryasropa
CHACTEMU aBTOMAaTUYHOIO KEPYBAaHHS CTPYMOM 30YyI>KEHHS BiTPOBOTO €JIEKTPOTEXHIYHOIO KOMILJIEKCY Ha 6asi
KOHTpOJIepa 3 MiATPUMKOIO Fuzzy Logic, mo 103B0oJIsi€ MiIBUIINTY THYYKICTb Ta CIIPOCTUTHU MPOLEC HAJIATOIKEHHS
3aIMIPOINIOHOBAHOI CUCTEMH; PEaIi30BAaHO eKCIlepUMeHTasbHy BEY NpsiMoro nepeTBopeHHs €Heprii BiTpy B
€JIEKTPUYHY i3 BEPTUKAJIbHOIO BiCCIO 00€PTaHHS Ha SKill 37iliCHEHA IIepeBipKa TEOPETUYHUX N10JI0KEeHb. CTYIIiHb
BIIPOBA/I)KEHHS - PE3YJIbTATH AUCEPTALiiHOI pOOOTU BIPOBAIKEHO B [IpOEKTHO-KOHCTPYKTOPCHKOMY
TexHoJIoTiYHOMY 610po "KoHkopz'", M. [JHIIpOIIeTpOBCHK Ta B HaBYaJIbHUI IIPoLieC BIHHUIBKOTO HallioHAJIbBHOTO
TexHiyHoro yHiBepcuTeTy. Cpepa (06/1aCTb) BUKOPUCTAHHS Pe3yJIbTATiB IUCEPTALliiiHOI pOGOTH - B KOMIIaHisIX

p03p06HI/IKaX, BI/IpO6HI/IKaX Ta eKCHHyaTauiﬁHVIKaX BiTpOBI/IX eJ'[eKTpI/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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