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Pedepar:

1. O6’exTOM LIOCTiI>)KEHHS IUCePTalLiliHOi po60TU € AMHAMIUHI ITPOLIECH Y ACUHXPOHHOMY €JIeKTPOIIPUBO/ 3
BEKTOPHUM KEPYBaHHSM IIpY POOOTI HAa HU3bKiN KyTOBIl IBUAKOCTI Ta IPOLIECH Y aBBTOHOMHOMY iHBEPTOPI 3
IIMPOTHO-IMITYJIbCHOIO MOIYJISILIE€IO, 10 XKUBUTD 110r0. MeTa po60TH NoJisirae B po3pooLi TEOPETUYHUX ACIIEKTIB Ta
[IPaKTUYHUX PillleHb [TIOKPAIIEHHS SIKOCTi KEPYBaHHS ACUHXPOHHUX €JIEKTPOIPUBO/IB 3 BEKTOPHUM KEPYBAaHHSM Ta
6€37aTYNKOBUM BU3HAYEHHSIM KyTOBOI IIBUIKOCTI Ta IOTOKO34YEIJIEHHS. MeToau NOCiI>)KeHH: OIlepaTOPHUI
METOJI, METOJ, AU EPEHLiaNbHOIO YACIEHHS, METOIX YUCEJIbHOTO iHTErPyBaHHS, METOAU IJIAHYBAHHS
€KCIIEPMMEHTY Ta IIOLIYKy EKCTPEMYMY, METOJ, KiHLIEBUX €JIEMEHTIB. TeOpeTU4Hi pe3yyIbTaTyu: BIIepLIe
3aIPOIIOHOBAHO METO/, KOMIIeHcallil HeJliHifHUX BJIaCTUBOCTEN iHBepTOpa HaNpyTH, 110 6a3yeThCsl HA BUBHAYEHHI
CTPYMYy, SIKAI OLIIHIOETHCS aAAIITUBHOIO MOJEJIJIIO, Ta HA BiIMiHY BiJl iCHYI0UMX METO/IiB HE BUMAarae 3aB4acHoOro
3HAHHS [TapaMeTpiB iHBEPTOPA Ta CUCTEMHU KEPYBaHHS; BIepIIe (POPMali30BAaHO CTPYKTYPY CIIOCTEpiraya CTaHy

ACUHXPOHHOTO JBUTYHA, IO 6a3yeThCsl HA BUKOPUCTAaHHI MI0r0 aHi30TPOIIHYX BJIaCTUBOCTEH Ta Ja€ 3MOTy



BUKOHYBATU BUJIIJIEHHS] CUTHAJIIB KOPUCHUX aHI30TPOIIii, HE BUKOPUCTOBYE IIapaMETPU 3aCTYITHOI CXEMHU, HA
BigMiHY BiZ MeTOZiB, sIKi nependayaloTb BUKOPHUCTAHHS MOJIEli ineanisoBaHOro aCUHXPOHHOTO JBUTYHA; HA OCHOBI
aHaJIi3y iCHYIOUMX CTPYKTYP aJallTUBHUX CUCTEM 3 33/1a104900 MOJIEJIIIO [I0Ka3aHO NOUbHICTb 3aCTOCYBaHHS
CHACTEMHU 3i 3MiHHOIO CTPYKTYPOIO, 110 A€ 3MOTy CYTTEBO MiABUIIWTY CTiMKiCTh IPUBOLY B 30Hi HU3bKUX KyTOBUX
mwBuaKocTeil. [IpakTuyHi pe3ysibTaTi: po3po6sIeHo 3ac00M KOMIIeHcallii HesliHifHOCTe! iHBEpPTOpa, 1[0 MOXKYTh OyTU
BUKOPMCTAaHI y Cy4aCHUX MTEPETBOPIOBAYaX YaCTOTU IIPY OTPUMAaHHI SIKiCHOTO CMHYCOiJaJIbBHOTO BUXiJHOTO CTPYMY
IIpU poOOTi B 30Hi HU3bKUX BUXiAHUX HAIIPYT; pO3p00JIeHi alrOpUTMU 6€31aTYMKOBOTO BUSHAYEHHS KyTOBOI
MIBUJKOCTI Ta ITOTOKO3YEIJIEHHSI aCMHXPOHHOTO ABUTYHA IIPY BUMIPIOBAHHI JIMIIE HAIIPYTU B JIQHLIi TOCTIIHOTO
CTpPYMy II€peTBOpIOBaYa Ta HOT0 BUXIIHUX CTPYMIB, SIKi MOKYTb OYTH BUKOPHCTAaHI B Cy4aCHUX [1IepPeTBOPIOBaYaX
4acTOTH, 1O [IPM3HAYEH] JJ1s1 TEXHOJIOTTYHMX YCTAHOBOK, Ki BUMaraloTh IJIMO0KOTO KEPYBAHHS MIBUAKICTIO
IBUTYHA; PO3PO0JIEHO 3aCO0U PO3[i€HHS MOAY/ISLINHNX €(EeKTiB, BUKJIMKAHUX Pi3HUMU aHi30TPOITHUMU
BJIACTMBOCTSIMU JIBUT'YHA 3 METOIO iX I10/1aJIbIIOr0 BUKOPUCTAHHS 17151 6€30aTYNKOBOr0 BUBHAYEHHSI KYyTOBOI
mBUAKOCTI. CTyIIiHb BIIPOBA/I)KEHHS - PE3YJIbTAaTU BIIPOBAKEHO Ha ninnpueMctsi TOB "Cemion", y HaBYasibHUN
npouec JBH3 "KpuBopispkoro HaujioHanpHOro yHiBepcuteTy". Cdepa (ranysb) 3aCTOCYBaHHS: €JIEKTPOTEXHIYHA

[IPOMHUCJIOBICTb.

2. The purpose of the thesis is to study the dynamic processes in asynchronous electric drive with vector control
when working at low angular velocity and the processes in the supply of its inverter with pulse width modulation.
The purpose of the work is to develop the theoretical aspects and practical solutions to improve the quality of
management of asynchronous electric drives with sensorless vector control and the determination of the angular
velocity and flux. Methods: the operator method, the differential calculus method, numerical integration methods,
methods of experimental design and search for an extremum, the finite element method. The theoretical results
are: the method of compensation of non-linear properties of the voltage of the inverter based on the
determination of the current, evaluated by the adaptive model, was first proposed, but in contrast to the existing
methods it does not require prior determination of the inverter parameters and a control system; the structure of
the observer of the induction motor status, based on using its anisotropic properties, allowing the selection of
useful signals anisotropy, that, in contrast to the methods, doesn't involve the use of an idealized model of the
induction motor was formalized for the first time; based on the analysis of the existing structures of adaptive
systems with a given model the feasibility of a system with variable structure that can significantly improve drive
stability in the zone of low angular velocities was shown. Practical results: compensation means designed inverter
nonlinearities, which can be used in modern frequency converters in obtaining quality sinusoidal output current
when operating in the zone of low output voltages have been developed; algorithms for sensorless determining the
angular speed and flux of the induction motor only when measuring the voltage of the DC current link and the
inverter output currents which can be used in modern frequency converters intended for process units that
require a deep control of the motor speed have been developed; modulation effects division tools which is caused
by different anisotropic properties of the engine have been developed so that they could be used for sensorless
determination of the angular velocity. The degree of implementation - the results have been implemented by the
"Semiol" LTD company and in the learning process of State Higher Education Establishment "Kryvyi Rih National
University." The field of application: electrical industry.
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