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Fractional Modeling and Simulation Analysis of Single-Phase PWM Rectifier

Abstract

Abstract: The modeling problem of single-phase PWM rectifier was studied, based on the fact that actual
capacitance and inductance is the fractional in nature. The mathematical model of single-phase PWM
rectifier was established by using fractional calculus theory, based on modeling method analysis of
fractional Caputo definition and PWM rectifier topology. According to instantaneous power theory, for DC
component value, the peak to peak value AC component, and the time of dynamic response of the DC
side capacitor voltage were analyzed. In theory, DC component value does not change with the order
number capacitance, while the AC component is opposite, dynamic response time will be smaller and
faster response speed by the capacitance order. A Matlab/Simulink simulation model of a single-phase
PWM rectifier fractional model was established, and then simulation results verify the fractional modeling
effectiveness and theoretical analysis.
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Abstract: The modeling problem of single-phase PWM rectifier was studied, based on the fact that
actual capacitance and inductance is the fractional in nature. The mathematical model of single-phase
PWM rectifier was established by using fractional calculus theory, based on modeling method analysis
of fractional Caputo definition and PWM rectifier topology. According to instantaneous power theory,
for DC component value, the peak to peak value AC component, and the time of dynamic response of
the DC side capacitor voltage were analyzed. In theory, DC component value does not change with the
order number capacitance, while the AC component is opposite, dynamic response time will be smaller
and faster response speed by the capacitance order. A Matlab/Simulink simulation model of a
single-phase PWM rectifier fractional model was established, and then simulation results verify the
fractional modeling effectiveness and theoretical analysis.
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