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New Sensorless Control Strategy for a Permanent Magnet Synchronous Motor
based on an Instantaneous Reactive Power

EE & E AT -8B ET
(Yang-Kwang Choi - Young-Seok Kim * Yoon-Seok Han)

Abstract - The mechanical informations such as the rotor speed and angle are required to operate the Cylindrical
Permanent Magnet Synchronous Motor(PMSM). A resolver or encoder is typically used to supply the mechanical
informations. This position sensor adds length to the machine, raises system cost, increases rotor inertia and requires
additional devices. As the result, there has been a significant interest in the development of sensorless strategies to
eliminate the position sensor. This paper presents an implementation of the new sensorless speed comtrol scheme for a
PMSM. In the proposed algorithm, the line currents are estimated by a observer and the estimated speed can be yielded
from the voltage equation because the information of speed is included in back emf. But the speed estimation error
between the estimated and the real speeds is occured by errors due to measuring the motor parameters and sensing the
line current and the input voltage. To minimize the speed estimations error, the estimated speeds are compensated by
using an instantaneous reactive power in synchronously rotating reference frame. In this paper, the proposed algorithm is
not affected by mechanical motor parameters because the mechanical equation is not used. The effectiveness of algorithm
is confirmed by the experiments.
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16. Real(upper) and estimated speed (lower) at 75{rpm]
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