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Mechanical Sensorless Control of IPM Motor Using PWM Harmonics Information Acquired from DC-Bus Current
Kazunori Murata®, Student Member, and Toshihiko Noguchi, Member (Nagaoka University of Technology)

Abstract — This paper describes mechanical sensorless control of an interior permanent-magnet motor, which requires neither a rotor
position nor a current transducer. The control is based on a motor current reproduction technique and a PWM carrier based rotor
position estimation technique. Three-phase motor currents are reproduced with a DC-bus current sampled synchronously with inverter
switching modes. The inverter operates with a three-phase carrier modulation and injects PWM harmonic voltages to the motor. Since
the motor has saliency caused by the interior permanent-magnet in the rotor, the corresponding PWM harmonic currents includes the
rotor position information. Several computer simulations are conducted to examine the basic performance of the sensorless operation.

Excellent characteristics are confirmed in speed-step responses, disturbance torque response and parameter sensitivities, which prove
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feasibility of the proposed technique.
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Fig. 1. Model of IPM motor and definition of coordinates.
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Fig. 10. Characteristic of parameter sensitivity.
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