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Position sensorless controls based on a new reference frame, which is called “maximum
torque control reference frame”, were studied for high-performance drives of
permanent magnet synchronous motors. The results were as follows,

1. Driving range extension of sensorless controls

(1) A new motor model for sensorless control was derived to extend the driving range
including steady state and low-speeds. (2) Signal injection using the maximum torque
control reference frame was applied to the position estimation with extended
electromotive force methods. (3) The position estimation was realized by signal
injection without torque ripples in f-axis of the maximum torque control frame.

2. Relation between parameter variation and the condition of signal injections

(1) Estimation errors caused by motor parameter errors due to temperature changes
and magnetic saturations were calculated analytically and the characteristics of the
errors were explained. (2) The position estimation errors were suppressed by injecting
current signals in the f-axis of the maximum torque control reference frame. (3)
Position estimation gain was improved by lower frequency signals such as a few
hundred hertz. (4) The lower frequency signals were effective in decreasing sound level
of noise due to signal currents.

Evaluations of the performance of speed control and current control have not attained
yet.
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