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Initial Rotor Position Estimation Characteristics of Mechanical-Current Sensorless IPM Motor
Using PWM Harmonics Detected in DC-Bus Current

Kazunori Murata”, Student Member, and Toshihiko Noguchi, Member (Nagaoka University of Technology)

Abstract — This paper describes an initial rotor position estimation method of an interior permanent-magnet motor with neither a

mechanical rotor position transducer nor an inverter output current transducer.
frequency-modulated three-phase carrier modulation technique and injects PWM harmonic voltages to the motor.

The voltage-source PWM inverter is operated with a

The corresponding

PWM harmonic current is detected by a single shunt resistor in the DC-bus and is utilized to estimate the rotor position of the motor on
the basis of the rotor saliency. A prototype experimental setup has been developed and experimental tests have been conducted to
As a result, an offset error was scarcely observed but good linearity was

examine initial rotor position estimation characteristics.
confirmed in estimating the initial rotor position.
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Fig. 1. Inverter switching modes and DC-bus current.
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Fig. 2. DC-bus current sampling and motor current restoration.
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(a) Block diagram of whole controller.
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(b) Block diagram of rotor position estimator.
3
Fig. 3. Mechanical-current sensorless control system.
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Fig. 4. Detected currents with HCT and restored currents.
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(a) Estimated initial rotor position.
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(b) Initial rotor position estimation error.
5
Fig. 5. Characteristics of initial rotor position estimation.
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