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Exploring Output Impedance of PWM Rectifier in an Aircraft’ s
Variable Frequency Power System

Zheng Xiancheng Huang Shen Zhang Xiaobin

( Department of Automatic Control Northwestern Polytechnical University Xi“an 710072 China)

Abstract: The PWM rectifier is an important power converter in an aircraft’s variable frequency power system and
it is necessary to explore the relationship between the output impedance of the PWM rectifier and the stability of the
DC loop of the variable frequency power system. This paper establishes the mathematical model of a three-phase
boost PWM rectifier and the open/closed loop output impedance expressions. With theoretical calculation and simu—
lation we analyze the various factors that affect the output impedance of the PWM rectifier such as the frequency
of power supply source load input inductance output capacitor and control bandwidth thus obtaining a method
for enhancing the output characteristics of the PWM rectifier. The simulation results and their analysis show prelimi—
narily that: (1) within the control bandwidth the output impedance of the PWM characteristic is determined mainly
by control parameters; (2) outside of the control bandwidth it is determined mainly by sourceHree devices such as
output capacitor whereas the frequency of power supply source and input inductance affect little on the output im—
pedance. The exploration results are useful for optimizing the PWM rectifier design and analyzing the stability of the

DC loop of the rectifier with a DC/DC converter or the controller of a motor.
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