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Abstract: To solve the problem of common-mode voltage spikes caused by dead-time in the traditional model
predictive pulse pattern control algorithms, an improved model predictive pulse pattern control algorithm was proposed.
First, the pulse pattern design approach of the traditional model predictive pulse pattern control algorithm was
introduced. Then, the influence of dead-time on this algorithm was analyzed, and the pulse pattern was optimized
considering the dead-time effect to eliminate the common-mode voltage spikes generated during the dead-time. Finally,
the traditional model predictive control based on common-mode voltage suppression, the traditional model predictive
pulse pattern control algorithm and the proposed algorithm were experimentally compared. Experimental results show
that compared with the traditional model predictive pulse pattern control algorithm, the proposed algorithm effectively
suppressed the common-mode voltage amplitude to one-sixth of DC-side voltage without significantly increasing the
total harmonic distortion of current ortorque ripple, thereby eliminating the common-mode voltage spikes during the
dead-time.

Keywords: Permanent magnet synchronous machine (PMSM); model predictive pulse pattern control; common-
mode voltage; dead-time
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BEXTEE

Tab. 7 Comparison of comprehensive performance among three algorithms

o P/ HL3i THD/% HHE K S)/(N-m) FE LK IS [R] A (1 A5
kHz 500 r/min 800 r/min 500 r/min 800 r/min ERERAN
RCMV-MPC 8 14.01 9.80 0.392 0.324 7a
MP*C 8 11.40 9.85 0.076 0.161 el
R RS 8 12.86 10.61 0.257 0.210 g
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