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SiC GaN Power Semiconductors by Overall
Technology (midcase scenarios)
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Projected rare earth production for China and the rest of world
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Maxwell2DDesign_zero_current_excitation 4
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Development and Application of A Crucial Energy Saving
Technology on High Speed and High Power Permanent
Magnet Motor Drive

Chia-Juei Fan'~ Hao-Wei Chen' Zhen-Wei Huang® Chien-Chang Wang’

ABSTRACT

Due to the awareness of environment, carbon emissions becomes a key index of industrial energy
efficiency evaluation. Also led to the development of high-efficiency technology. Wide bandgap
semiconductor material in power module of inverter and international trend of permanent magnet motor
are discussed in this paper, including market analyzing reports investigation. In terms of technology
development and application, finite element is used for the prediction of self-made motor efficiency and
performance under different working condition. With the self-made motor, crucial high speed permanent
magnet motor driving and energy saving technologies are discussed. Including how to use the observer
for position sensor-less drive, as well as crucial things when operate permanent magnet motor at high
frequencies. Such as used of the inductor and feed forward phase compensation in the vector control.
Finally, efficiencies of self-made high speed permanent magnet motor and high frequency inverter are
verified by the experiment. High efficiency performance of the inverter is obtained. However, due to the
neglect of wind consumption, friction consumption and stray losses. Experimental motor efficiency is worse
than simulation results. In industrial, most of the energy is consumed on the motor. Frequency control
depending on the motor load can reduce power consumption, especially for high power application. The
potential of saving energy is tremendous.

Keywords: wide bandgap semiconductor, permanent magnet synchronous motor, position sensor-less
drive, high frequency phase compensation
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