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HalOyna po3BUTKY Teopis 1 MpaKkTUKa BHCOKOS(EKTUBHHUX EIEKTPOMEXAHIUHUX CHUCTEM 3
TATOBUM €JIEKTPOIIPUBOJIOM Ha 0a3l aCHHXPOHHUX 1 CUHXPOHHHX PEaKTUBHUX JIBUT'YHIB , SIKI HE
BUKOPUCTOBYIOTh PiJIKO3EMENbHI TOCTiHHI MAarHiTd, IO J03BOJIAE€ TOAOJATH MpodiieMy ix
00MeXEeHO1 JOCTYITHOCTI.

Po3pobneHo Ta BHpPOBAaIHKEHO HOBI METOAM HENIHIMHOTO Ta aganTUBHOTO KEPyBaHHS
€JIEKTPOMEXaHIYHUMHU CUCTEMaMH Ta IPOLieCaMi €HEProoOMiHYy MIXK TATOBUM €JIEKTPOIPUBOIOM
1 TIOpUIHUMH JKEpETIaMu KUBJICHHS Ha OCHOBI aKyMYJISTOPHHX OaTapeid i CynepKOHIEHCATOPIB.
OOrpyHTOBaHO aJbTEPHATHBHI J0 ICHYIOYMX MaTE€MaTH4HI MOJEN aCHHXPOHHUX 1 CHHXPOHHHUX
PEaKTHBHHUX [BUTYHIB , Ha OCHOBI SKMX pPO3BHHYTO TEOPII0 CHHTE3Y Ta aHaji3y CHUCTEM
BEKTOPHOI'O KEPYBaHHs KJIACOM rMO0KO HAaCHMYEHUX eJNEeKTPUYHUX MamuH. Po3pobieHo
HOBHI METOJ K€pPyBaHHS MOMEHTOM (KYTOBOIO IIBUIKICTIO) i BEKTOPOM ITOTOKO3YETIIICHHS, SIKUH
3a0e3neyye aCUMIITOTHYHE BiAMPAIFOBAaHHS 33JJaHUX TPAEKTOPiii MOMEHTY (KyTOBOi IIBUJIKOCTI) 1
BEKTOpa MOTOKO3YCIUICHHS, & TAKOXK JWHAMIUHY PO3B 513Ky MPOLECiB KEPyBaHHS IUMHU 3MIHHUMH
3 MIJBUILNEHUMM BIIACTUBOCTAMU pobacTtHocTi. HoBa cTpykTypa cucTeMH KepyBaHHS, SKY
chOopMOBaHO HAa OCHOBI CHHTE3Yy , J03BOJISIE€ AHATITHYHO-YHCEIBHUM METOZOM (hopMaiizyBaTh
ONTHUMI3AIII0 32 KPUTEpieEM «MOMEHT-cTpym» MPTA, He BmiuBaiouu mpu 1bOMY Ha JUHAMIUHY
MOBEAIHKY MEXaHIYHUX KOoopAWHAT. PO3BMHYTO TEOpil0 aJanTUBHOTO KEPYBAHHS KJIaCOM
HENHIMHUX 00 ’€KTIB LUIIXOM pO3POOKM HOBHUX METOAIB  AJalTUBHOTO  OLIHIOBAHHS
HEBUMIPIOBAaHUX KOOPAMHAT, a TAaKOX IJEHTH(IKaIii MmapamMeTpiB 1 HENIHIMHUX XapaKTePUCTHUK
MaTeMaTHYHUX MoJieNiell eJIeKTPOJBUTYHIB 3MIHHOro cTpyMy. Bmepme 3 mnosumiii Teopii
aJalTUBHOTO KEpyBaHHS TEOPETHMYHO OOIPYHTOBAHO MOKJIMBICTH OIIIHIOBAHHS 3MIHHUX Y daci
napamMeTpiB 3a paXyHOK (OpMyBaHHS «CHJIBHUX» YMOB MEPCUCTHOCTI 30ymkeHHs. Po3polieHo
HOBHI METOJ] CHHTE3y 1 aHalidy MABOKOHTYPHHUX cHCTeM KepyBaHHs kiacom DC-DC
NEpeTBOPIOBAYIB, HA OCHOBI SKOTO pPO3pOOJIEHO HOBUH METOJ| IIBUAKOAIIOYOTO KepyBaHHS
NOTOKAMU €HEprii MK TATOBUM €JIEKTPONPHUBOIOM 1 TIOPUIHHUMHU JIKEpelaMHu >KUBIEHHS 3
a/IalITUBHUM OOMEXKEHHSM MOX1HOI BiJ cTpyMy Oarapei.

Ha ocHOBi TeXHOJIOTIi HIBHIKOTO MPOTOTHITHOTO TECTYBAHHS CIIPOEKTOBAHO 1 BUTOTOBJICHO
71a00paTOPHUN KOMITJIEKC Ul MPOBEAEHHS IUPOKOTO CHEKTPY €KCIIePUMEHTAIbHUX J0CIHIKEHb
CHCTEM BEKTOPHOTO KEpyBaHHS  IPOTOTHUIIIB TATOBUX EIEKTPOMEXaHIYHUX CHCTEM pPi3HOI
KoH(piryparii. Pe3ynpTati NOBHOMACIITAOHMX IOCHIKEHb PO3POOJEHUX CHCTEM BEKTOPHOTO
KEepyBaHHS TSATOBUMH  EJIEKTPOIIPHBOJAMH Ta KOMOIHOBAaHMMH JDKEpENaMH  KHBIICHHS
HiATBEPKYIOTh X BUCOKI TUHAMIYHI BIACTUBOCTI 1 MIABUILEHY €HEProe(EeKTUBHICTb.

A novel theoretical and practical development for highly efficient traction
electromechanical systems  based on the induction and synchronous reluctance motors is
presented, which allows to overcome the problem of permanent magnets limited availability. New
nonlinear and adaptive control methods have been developed for traction electrical drives and
hybrid energy storage systems based on batteries and ultra capacitors. The theory of vector
control systems design was extended to class of highly saturated electric motors using their
improved mathematical models. A novel control guarantees the asymptotic torque (speed)-flux
tracking together with dynamic decoupling of the controlled variables and improved robustness



properties. It is proved that MPTA optimized control strategy can easily applied in designed
system structure. The theory of adaptive control is extended for class of nonlinear plants with the
time varying parameters by introducing the conditions of “strong persistency of excitation”
together with high gain identification. A new design and analysis of the cascaded DC-DC
converter system is proposed in order to construct the two-time scale separation of the battery and
ultra capacitor  currents with adaptive current derivative limitation.

Using the technology of the rapid prototyping the laboratory complex of setups has been
designed and implemented for experimental testing of the wide spectrum of the tracking
electromechanical systems. The results of the full-scale experimental tests show the effectiveness
of the solutions proposed.
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imeHTudikanii mapamMeTpiB CHHXPOHHHUX PEaKTHBHHX Ta ACHHXPOHHHUX JIBUTYHIB, a TaKOX
eJIeKTPOMEXaHIYHI CHCTEMU Ha iX OCHOBI BIJIOBIIalOTh CBITOBOMY piBHIO, IO 30KpeMa
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