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Power Electronics Motor Capable of Significant Energy Saving with Universal
Control and Fail Safe
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A motor operating with high efficiency at variable speed contributes to the
energy saving of drive systems. We propose a motor system using pole changing to ensure efficiency
over a wide speed range. The motor capable of controlling current has multi three-phase winding
connected to multi-phase inverters. Poles and phases can be changed using a motor-controlled coil
current in combination with multiple units of three-phase inverters, which control the current of
each coil. The torque in case of eight pole mode is 1.7 times larger than that of four-pole mode.
The efficiency in case of four-pole mode is higher than that of eight pole-mode and reached 96%.
Furthermore, changing from three phase to nine phase allows torque ripple to decrease. Also, if the
power device or windin% breaks down, the motor is able to operate by using the other three-phase
inverters and groups of winding.
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(a) Eight-pole mode.

(b) Four-pole mode.
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