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Technology for Open-End Winding Motor Drive Systems to Achieve High Power Output and High Efficiency
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From the viewpoint of decarbonization, motor drive systems with high power output and high efficiency have become a focus of attention due to

the fact that the total power consumption of motor drive systems accounts for about 50% of global electricity consumption.

With this as a background, Toshiba Corporation has developed and released an open-end winding motor drive system in which a motor with

open-end windings is connected to two inverter circuits and selectively driven by one or both inverter circuits according to the output power

conditions. This system achieves a decrease in the circuit current responsible for efficiency degradation compared with conventional motor drive

systems, as well as a reduction in device cost. We have developed a small motor suitable for this driving method and confirmed that the electromag-

netic noise generated by the inverter circuits is smaller than that of conventional motor drive systems.
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Configuration of open-end winding motor drive system
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Efficiency vs. output power characteristics curves of conventional
and open-end winding motor drive systems
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Generation of zero-phase-sequence current peculiar to system using
two inverters
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Mechanism of generation of zero-phase-sequence current
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Suppression of zero-phase-sequence current
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Paths of electromagnetic noise currents in motor drive systems in case
of using one inverter and two inverters
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Differences in noise currents of conventional voltage-booster and open-
end winding motor drive systems at time of same power output
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Schematic diagram of rotor bridge
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Reduction of rotor stack thickness based on optimal solution obtained
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