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Abstract: The permanent magnet synchronous motor (PMSM) is an important component of high-power fan
electric independent variable-pitch systems. When PMSMs are driven with a three-level converter, model predictive
control will exhibit drawbacks such as a poor steady-state performance and high computational demand. To address

these issues, a simplified strategy utilizing variable dead-time is proposed. First, a reference vector is obtained based on

deadbeat prediction. Second, the basic vector that has the
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and the optimal basic vector is determined in conjunction with
the DC-side capacitor voltage. Third, the dead-zone voltage
vector corresponding to this optimal basic vector is calculated,
and both of them are considered as the output vectors for the
next cycle. In addition, the duty cycle that minimizes the
current control error (i.e., the optimal dead-time) is calculated.
Finally, experimental results demonstrate the effectiveness of
the proposed control strategy.
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