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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. HenmpsiMe BeKTOpHE KePyBaHHS aCUHXPOHHUMU JIBUTYHAMH 3 BJIACTUBOCTSIMU POOACTHOCTI Ta ajamnTarii 10 3MiH

aKTHUBHOTO OTIOPY pOTOpa

2. Indirect field oriented control of induction motor with the properties of robustness and adaptation to changes
of the rotor resistance

Pedepar:

1. O6'exT mocCiIKEHHS - MPOLleCU KePyBaHHS €JIEKTPOMEXaHiYHUM [1epeTBOPEHHSIM €HEPTii B CUCTEMi BEKTOPHO-
KEPOBAHOT'O aCUHXPOHHOTO €JIEKTPOIIPUBOAY. MeTa TOCIiIKEHHS - PO3BUTOK METO/IiB CUHTE3Y CUCTEM HEIIPSIMOTO
BEKTOPHOT'0 KEPYBAaHHS aCUHXPOHHUMH JBUTYHAMU, CIIPSIMOBAHUI Ha MiJIBULIEHHS JUHAMIYHUX BIACTUBOCTEN i
[TOKa3HUKIB €HepPreTUYHOI e(PEKTUBHOCTI €JIEKTPOMEXaHIYHMX CUCTEM 32 PaXyHOK HaJaHHS iM BJIaCTUBOCTEN
pobacTHOCTI Ta afganTanii o BifHOIEHHIO [0 Bapialili akTUBHOTO OIIOPY POTOPHOrO KoJjia. MeTony JoCmiIKeHHs Ta
anaparypa - Ipyrui MeTog JIaIyHoBa, KepyBaHHS I10 BUMIPIOBAHOMY BUXO[y, TEOPisl afalITUBHUX CUCTEM,
MaTeMaTU4HE MOZEJIIOBaHHS Ta EKCIIEPUMEHTAJIbHI JOCII)KeHHA. TeOpeTUYHI Ta IPAaKTUYHI Pe3yJIbTaTy -
PO3pO6JIeHi CUCTEMU POOACTHOTO i aZJalTUBHOTO BEKTOPHOTO KepyBaHHs A]l 3a6e31edyoTh po6acTHY (aalITUBHY)

crabisnizallilo BEKTOpa IOTOKO34eIJIEHHS, 1[0 rapaHTye cTabilizaliio JuHAMIYHUX [IOKa3HUKIB SIKOCTi KepyBaHHS i



3HIDKEHHS JOJATKOBUX BTPAT aKTUBHOI MOTY>KHOCTI B AJl ITpy 1Iii NapaMeTPUYHUX 30ypEHb; 3alIPOIIOHOBAHO
METOJMKHU JOCJiIPKEHHS BJIaCTUBOCTE POOACTHOCTI aJITOPUTMIB BEKTOPHOTO KepyBaHHs Al 10 mapaMeTpUYHUX
30ypeHb B CTAJIMX PEXKUMAaX, OTPUMAHO aHAJIITUYHI 3aJ1€5KHOCTI NIOXUOOK PEryJIloBaHHSI MOMEHTY i MOZyJIsl BEKTOPA
IIOTOKO34YEIVIEHHS B 3aJI€XKHOCTI Bif Bapiallill akTUBHOTO OIIOPY POTOPA; CTBOPEHO NPOrpaMHe 3a0€3MeYeHHs 17151
pearnisaii 3arrporoHOBAHUX aJITOPUTMIB BEKTOPHOTO KEPYBAHHS, SIKE MOXKe OyTH BUKOPUCTaHEe ITPU [IPOEKTyBaHHi
€JIEKTPOMEXaHIYHMX CUCTEM Ha OCHOBI AJl 3 BUCOKMMH BMMOIaMH [I0 JMHAMIYHUX Ta €HEPreTUYHUX [T0Ka3HUKIB.
HoBusHa - po3BUHYTO METOJ, CUHTE3Y aJIFOPUTMIB HEIIPSIMOTO BEKTOPHOIO KEPYBaHHS, SIKUH [103BOJIsI€ €(PEKTUBHO
KOHCTPYIOBATU 3BOPOTHI 3B'SI3KU MiICUCTEMU MTOTOKY J1J1s LOCSITHEHHS cTabinizalii cucremu, GpopmyBaHHS ii
IAHAMIYHUX BJIACTUBOCTEHN i JOJATKOBOTO 3HIKEHHS YyTJIMBOCTI 10 Bapiallil MapaMeTpiB POTOPHOTO KOJIa;
PO3pO06JIEHO HOBY CTPYKTYPY CUCTEMHU POOGACTHOTO HEINIPSIMOTO BEKTOPHOTO KEPYBAHHS, SIKa rapaHTye IJ106ajibHe
pobacTHe aCUMIITOTUYHE BiANPALIOBaHHS 33[JaHUX TPAEKTOPili MOMEHTY i MOZYJIsl BEKTOPA IOTOKO3Y€EIIEHHS
pOTOpa 3a paxyHOK (POpMyBaHHS CTabisi3yI0YMX 3BOPOTHUX 3B'SI3KiB 32 IOXMOKAMU OLIiHIOBAHHS CTATOPHUX CTPYMIB;
BIIEPILIE PO3PO6IEHO METO/, AOCTIIKEHHSI pOOACTHOCTI aITOPUTMIB HEIIPSIMOTO BEKTOPHOTO KEPYBAaHHSI MOMEHTOM
Ta [IOTOKOM aCUHXPOHHUX JIBUT'YHIB I10 BiIHOIIEHHIO O OCHOBHOI'O IapaMeTPHUYHOro 30YPEHHS - 3MiHA aKTUBHOIO
OIIOpPY POTOPA; TEOPETUYHO OOI'PYHTOBAHA CTPYKTYPa KOPEIYIOUMX 3B'S13KiB aJalITUBHOTO CIIOCTEPiraya, sika
rapaHTye JIOKaJIbHY €KCIIOHEHIiFIHy aCUMIITOTUYHY OIL[iHKY BEKTOPa II0TOKO3YeIlJIeHHS poTopa Ta ifeHTudiKario
aKTMBHOT'O OIIOPY POTOPA; BIIEPLIE aHAJNITUYHO JOBELEHO ITPABOMIPHICTh 3aCTOCYBAHHS HEJIIHIMHOTO IIPUHLIUAILY
PO3[iJIEHHS IPY KOHCTPYIOBAaHHI CUCTEM aJalITUBHOIO BEKTOPHOro KepyBaHHA AJl. CTyninb ynposamkeHHs - II1
"HayKoBO-10CiIHMI Ta KOHCTPYKTOPChKO-TEXHOJIOTIYHMIA IHCTUTYT MicbKoro rocnogapcrsa” (M. Kui), 3AT
YpasnbchbKa esnekTpoTexHiyHa KomnaHis "Kanonyc" (M. 3naroyct, Pocilicbka ®enepaunis). ['any3b BUKOPHUCTaHHS -

€JIEKTPOTPAHCIIOPT.

2. Research object - process control electromechanical energy conversion system in vector-controlled induction
drive. The aim - development of methods for the synthesis of indirect vector control for induction motors, aimed
at improving the performance of dynamic properties and energy efficiency electromechanical systems by
providing them with the properties of robustness and adaptation in relation to the variation of resistance rotor
circuit. Methods and apparatus - the second Lyapunov method, measured by the output control, adaptive systems
theory, mathematical modeling and experimental studies. Theoretical and practical results - a system of robust
and adaptive vector control of IM provides robust (adaptive) stabilization of the flux vector, which ensures the
stabilization of dynamic quality control and additional reduction of active power losses in IM when exposed to
parametric disturbances is proposed methodology study the properties of robustness algorithms for vector
control IM to parametric perturbations in the steady state, analytical dependences of error control moment and
module flux vector based on the variation of resistance of the rotor, set up the software to implement the
proposed vector control algorithms that can be used in designing electromechanical systems based on IM with
high demands on the dynamic characteristics and indicators of energy efficiency. Novelty - A method of synthesis
of indirect vector control algorithms that can effectively construct a feedback subsystem flow to achieve
stabilization system, the formation of its dynamic properties and further reducing the sensitivity to variations in
the parameters of the rotary circle, developed a new system structure robust indirect vector control, which
guarantees global robust asymptotic testing the set point and trajectory module rotor flux vector by forming
stabilizing feedback for errors of estimation of stator currents, first developed a method for the study of
robustness algorithms for indirect vector control torque and flux of induction motors in relation to the basic
parametric perturbations - change of resistance rotor, theoretically grounded framework for corrective ties
adaptive observer, which guarantees local asymptotic exponential rotor flux linkage vector estimation and
identification of resistance of the rotor, first analytically prove the legality of the use of non-linear separation
principle in the design of adaptive vector control of IM. The degree of implementation - State Enterprise
"Scientific-Research and Design-Technological Institute of Municipal Economy" (Kyiv), CJSC Ural electrical
company "Canopus” (Zlatoust, Russia). Areas of use - electric transport.
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