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Incremental Deadbeat Control for Permanent Magnet-Assisted Synchronous

Reluctance Motors Considering Inductance Saturation Compensation

CHENG Yong, FENG Yuan, GAO Shuping

(College of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi’an 710600, China)

Abstract: To address the issues of steady-state current error and increased current ripple in conventional
deadbeat predictive current control (DPCC)for permanent magnet-assisted synchronous reluctance motors
(PMA-SynRMs) under inductance saturation and parameter mismatch conditions, an adaptive
incremental DPCC method with inductance saturation compensation is proposed. First, an
incremental prediction model is established by subtracting the prediction equations of adjacent
sampling instants, which mitigates the influence of deviations in stator resistance and permanent
magnet flux linkage. Then, an adaptive weighting matrix incorporating an inductance saturation
factor is introduced to weight the current error, achieving online compensation for prediction
deviations caused by the saturation effect. Finally, a stepwise identification strategy for inductance and

flux linkage is adopted, and the identified results are fed back in real time to update the parameter-
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adaptive incremental deadbeat controller and the maximum torque per ampere controller. Experimental

results show that the proposed method can track the decreasing trend of inductance during load

transients and reduce current ripples. Under a 10 N » m load, the d-and g-axis current ripples are

reduced by 0. 06 and 0. 40 A respectively compared to the incremental DPCC, and by 0.08 and

0. 50 A respectively compared to the conventional DPCC. When the flux linkage is mismatched by

a factor of two, the steady-state error of the d-axis current after a load transient decreases to 0. 01 A,

and the total harmonic distortion of the phase-A current is 3.02%. This method provides an

effective reference for the high-performance control of PMA-SynRMs under parameter variations

and inductance saturation conditions.

Keywords: permanent magnet-assisted synchronous reluctance motor; stepwise identification;

deadbeat control; inductance saturation compensation; parameter mismatch
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Fig. 1 Influence of parameter mismatch on MTPA current angle
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Fig. 3 Control block diagram of AI-DPCC for permanent magnet-assisted synchronous reluctance motor
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Fig. 8 Experimental results of d-axis and g¢-axis current

response under parameter matching conditions
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