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Abstract: Taking the permanent magnet synchronous motor (PMSM) for electric vehicle drive as the research
object, a novel hybrid switching frequency modulation strategy was proposed. The high-frequency sideband
harmonic current optimization of its voltage source inverter was studied. Firstly, based on the basic principle and
realization mode of space vector pulse width modulation (SVPWM) technology, the Matlab/Simulink simulation
model of response was established, where the generation mechanism of high-frequency sideband harmonic current
was analyzed. Secondly, based on the electrical angle and position of the rotor, the novel hybrid switch frequency
modulation strategy was proposed to reduce the harmonic components generated in the process of the voltage source
inverter, together with the current harmonic optimization. Finally, with the reasonable setting the parameters of the
prototype PMSM, the switching frequency during the steady-state operation of the motor was adjusted online to
reduce the harmonic current and the corresponding frequency spectrum. In the simulation process, the comparisons
among with the fixed, the traditional random and the novel hybrid strategy were carried out and analyzed. As the
results shown, compared with the traditional random modulation strategy, the proposed modulation has a significant
impact on suppressing the sideband harmonics around the switching frequency and its multiple, which verifies the
effectiveness of the proposed method.
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