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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 45.41.31

Tema gucepranii:
1. BucokoeeKTUBHUI eJIeKTPOIPUBO/L Ha 6a3i CHHXPOHHOTIO IBUTYHA 3 MOCTiITHMMU MarHitamu

2. High efficiency electric drive with permanent magnet synchronous motor

Pedepar:

1. luceprauisa npyucBaYeHa MUTAHHAM IIiBUILIEHHS €HEPreTUYHUX NOKA3HUKIB Ta TOYHOCTI KEPYBaHHS
esiekTporpuBoza Ha 6a3i C/IIIM npu 3ajaHUX TEXHOJIOTIYHUX Ta EKOHOMIYHUX OOMEXEHHSX Yepe3 yILOCKOHaTIeHHS
KOHCTPYKLii €JIEKTPOMEXaHIYHOT O [IEPETBOPIOBAaYA €HEPrii Ta BUKOPUCTAHHS CIIeLiaJIbHUX 3aKOHIB
€Hepro30epe>KeHHs Ta KOMIIEH callii ysbcaliil MOMEHTY. B po6OTi 06I'PYHTOBAHO JOLIIBHICTh BUKOPUCTAaHHS
esiekTpornpuBoza Ha 6a3i CIIIIM sk Hait6inbu gieBOro 3ax0ny eHepro3bepeskeHHsI 3acobaMy €J1eKTPOIIPUBOIa,
BVMKOHAHO aHaJli3 iCHyI04MX KOHCTPYKIi# JaHOTO TUIlY €JIEKTPUYHUX JBUTYHIB Ta CUCTEM KEPYBAHHS HUMMU.
3arporioHOBaHi TEXHIYHi pillleHHs, SIKi JO3BOJISIOTh 3a6e3neynTy HeoOXinHi nokazHuku CATIM npu MiHiManbHIN
c006iBapTOCTi 10T0 BUTOTOBJIEHHS. PO3p006JIEHO CUCTEMY KEPYBaHHSI €J1IeKTPONpPUBOIOM Ha 6a3i CIITIM 3

BOyZIIOBaHMMU MarHitamuy, sika nigsumye KKJI ta 3meHmye nysbcatii momeHTy. Ha BigMiny Bin icHylo4nx cuctem



KEPYBaHH$, HOBUI PO3pO06JIEHUI 3aKOH KOMIIEHCALlii yJIbCcallill MOMEHTY J03BOJISIE OJJHOYACHO BUKOPHUCTOBYBATH
3aKOH €HepreTUYHO-e(EeKTUBHOTrO KepyBaHHsI MMPA Ta KOMIIE€HCYBaTH ITyJibcallii pEaKTUBHOIO MOMEHTY.
[IpoBeneHa ekcriepuMeHTabHA NEepeBipka po3pobiieHoro eaeKkTporpuBoaa Ha 6a3i CIIIM. Po3pobyieHi TexHiyHi
pillleHHs Ta cucTema KEPYBaHHS NIPOMIIIY IIPOMUCIIOBY allpo6allilo Ta 6yJM BIPOBAIPKEH] y BUPOOHULITBO KOMIIaHil
Bauer Gear Motor GmbH, ®PH.

2. The thesis deals with permanent magnet synchronous motors, their energetic performances under given cost-
benefit constraints. Approaches for construction optimization are given, special control algorithms for torque
pulsation minimization are proposed. Energy-saving control principles are considered. The expediency of PMSM-
based electric drive is proven in terms of energy efficiency. The analysis of conventional synchronous motors
design schemes is carried out. Existing control systems' performances are examined. New solutions providing
required energetical and dynamical performances under minimal production costs are proposed. The control
system for PMSM-based drive with internal magnets for high efficiency and low ripple pulsations is proposed.
Unlike known principles, the new control algorithm provides simultaneous operation of MMPA control principle
with reactive torque damping. The solutions developed and the control algorithms were tested in industrial
environment and are being applied in current production in Bauer Gear Motor GmbH, Germany.
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