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ABSTRACT

This paper proposes a field-oriented speed control strategy without speed sensor in overall
speed range. At low speed region including zero speed, the electrical saliency which is due to
the main flux saturation is used in order to estimate an instantaneous flux position. This
electrical saliency can be obtained from the difference of high frequency impedance by the
high frequency signal injection. This method enables the stable operation at zero speed or
stator frequency even under heavily loaded condition. However, because of the high frequency
signal injection the loss and noise in motor increase and the voltage margin is reduced as
the motor speed increases. Therefore, this algorithm must be supplemented with the
algorithm based on the electrical model of motor, which is conventionally used in the region
except the low speed. This paper proposes the combination algorithm between the high
frequency signal injection method and the adaptive observer, in which the rotor flux and
motor speed can be simultaneously estimated by the adaptive control theory. This
combination algorithm enables the stable operation of field-oriented speed control without
speed sensor in overall speed range. This is verified by experimental results.

Key Words : Adaptive observer, Electrical Saliency, High frequency signal injection
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