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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. BekTOpHE K€pyBaHHS aCUHXPOHHUMU JBUTYHAMMU, iHBapiaHTHE [0 Bapialiil akTMBHOTO ONOPY pOTOpa

2. Field-oriented control of induction motors invariant to rotor resistance variations

Pedepar:

1. Po3p0o6s1eHO y3arajibHEHUI METOJ, CUHTE3Y CIIOCTEpirayiB MarHiTHOrO IIOTOKY 3 KOB3HMM PEXUMOM, IO JO3BOJISIE
CHHTE3yBaTH BCi iCHyIOUi criocTepiradi, mo6y10BaHi Ha METO/Ii €KBiBaJIEHTHOTO KEPYBAHHS, & TAKOXK HOBI pillleHHS 3
NiABUIIEHVMU BJIACTUBOCTSIMU POGACTHOCTI [0 IapaMeTpUYHUX 30ypeHb. Ha OCHOBI y3arajibHeHOI CTPyKTypU
CIIOCTepirayiB TEOPETUYHO OOIPYHTOBAHO Ta BUKOHAHO aHAJIITUYHE NOCIIIPKEHHS iX po6acTHOCTI [0 Bapialiil
aKTUBHOTO ONopy poTtopa AJl, HaBeeHO NOPiBHAMBHUM aHajli3 po6aCTHOCTI TUIIOBUX CIIOCTEPIirayiB 3 KOB3HUM
peskumoM. Po3pobiieHo MeTor, CuHTe3y iHBapiaHTHUX [0 Bapiallili akTUBHOT'O OIIOPY POTOPHOIO KOJIa CIIOCTepirayiB
3 KOB3HMM PEKMMOM, §IKi I03BOJISIIOTh CTBOPIOBATH iHBapiaHTHI CUCTEMH IIPSIMOTO BEKTOPHOTrO KepyBaHHs All. Ha
OCHOBI 3alIPOIIOHOBAHOrO CIIOCTEpiraya BUpilleHa 3araJlbHOTEOPETUYHA 3aJla4ya iIHBapiaHTHOrO 10 Bapiauin
aKTMBHOT'O OIIOPY POTOPA MPSIMOrO BEKTOPHOTO KEPYBAHHS MArHiTHUM IIOTOKOM i KyTOBOIO IIBUIKICTIO All 3

KOPOTKO3aMKHEHHUM POTOPOM. [HBapiaHTHICTb O 0OMEKEHUX Bapialliil akTHBHOTO OIIOPY POTOpPa 30epiraeThcsi B



yChOMY pOO0OYOMY Jiana3oHi MBUAKOCTe obepTaHHs All, BKIoYaiouy poboTy 3 HyJIbOBOIO WIBUAKICTIO. [lepeBaru
PO3p06JIEHOr0 iHBapiaHTHOI'O BEKTOPHOTO KEPYBAHHSI B [TOPIBHSIHHI 3 iCHYIOUNMU CTaHIAPTHUM Ta pOGACTHUM
aJrOpUTMaMy, 10 MOJISraloTh Y cTabinizanii JuHaMiYHMX Ta €eHEPreTUYHMX ITOKa3HUKIB, ITiATBEPI’KEHi HAa OCHOBI

TMMOBHOMACIITaOHUX €KCIIEPUMEHTAJIBHUX ,HOCJ'[iII‘)KeHb Ta MATEMATUYHOTO MO EJIIOBAHHS.

2. The generalized method of design of sliding mode observers of rotor flux is developed. This method allows
designing all existing observers based on equivalent control method and new solutions with improved robustness
properties to parametric perturbations. The analytic research of observers' robustness to rotor resistance
variations of induction motor is performed based on their generic structure. A comparative robustness analysis of
the generic flux sliding mode observers is given. A design method of sliding mode flux observers which are
invariant with respect to rotor resistance variations is developed. The observers is globally exponentially stable
under accurate rotor resistance information and locally exponentially stable under limited parameter variations as
well as allow designing the direct field-oriented control systems of induction motors with invariance properties
and therefore improved dynamic performance and energy efficiency. Based on the proposed observer the general
theoretical solution of the induction motors with squirrel-cage speed-flux tracking control problem invariance to
rotor resistance variations has been solved. The invariance properties with respect to limited variations of rotor
resistance are guaranteed in full motor operating range, including zero speed. The advantages of the developed
algorithm of vector control in comparison with standard and robust control algorithms confirmed by the results of
experimental studies and simulation, which demonstrated stabilization of dynamic and energy performance.
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