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Research on Sensorless Control of SPMSM in Aviation Electric Propulsion
Drive System Based on SMO and RLS
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Abstract: Aiming at the operating requirements of high-power aero electric propulsion drive system in high-speed
situation, a multi-mode sensorless control strategy based on sliding mode observer (SMO) and recursive least
squares (RLS) is proposed. First, the back electromotive force (back-EMF) is observed through SMO, and the
observed value is processed in different modes according to the rotor speed, and the information of position and rotor
speed can be estimated quickly and accurately. Then, the parameters such as the permanent magnet flux linkage are
identified by RLS, and the related parameter values in SMO and the PI controllers are updated according to the
identification results, where the parameter robustness of the system is greatly improved. Simulations are carried out in
a 300kW permanent magnet synchronous motor (PMSM) to verify the effectiveness of the proposed strategy. The
scheme proposed in this paper can achieve reliable sensorless drive control with fast dynamic performance and high
robustness, which provides basis for the design and research on related control schemes for aero electric propulsion
drive system.
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