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Performance Improvement of Mechanical-Sensorless Operation of Pseudo Current-Source Inverter
Fed Ultra High-Speed PM Motor

Yosuke Takata, Toshihiko Noguchi (Nagaoka University of Technology)
Yukio Yamashita, and Seiichi Tharaki (Mitsubishi Heavy Industries, Ltd.)

This paper describes a line current phase compensation technique of an ultra high-speed permanent-magnet
motor drive fed by a psendo eurrent-source inverter. A voltage drop of the armature winding impedance
detrimentally affects flux estimation indispensable for the mechanical-sensorless operation of the motor. Also,
time delay caused by line current commutation, which necessarily appears in the pseudo current-source in-
verter, prevents the drive from obtaining high power factor. The line current phase error due to the winding
impedance drop and the commutation time delay can be compensated with the current amplitude and the
rotating speed information. Tn this paper, several computer simulations were conducted to examine the
compensation effects and excellent performance improvement was conformed through the simulations.
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Fig.2. Phase compensation algorithm of 120-deg
conduction patterns.
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Fig. 3. Vector diagram of ultra high-speed motor.
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Fig.6. Current commaned 7* - phase displacement
between back EMF and fundamental current (con-
ventional method).
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Fig. 7. Current commaned 7* - phase displacement

between back E.VLF and fundamental current (pro-
posed method).
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Fig. 8. Cwrrent commaned 17 - inverter output
power (conventional method).
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Fig. 9. Cuwrrent command 17 - inverter output
power |proposed method).
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