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Fig.1 Circuit diagram of single-phase SPWM inverter
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Impact of switching frequency on dynamic behavior of SPWM inverter
ZHANG Jinke, WU Xiaojie,ZHAO Minglong, WANG Zhao

(School of Information and Electrical Engineering,
China University of Mining and Technology,Xuzhou 221008, China)

Abstract: Based on the chaos and bifurcation theory,the influence of switching frequency on the single-
phase SPWM (Sinusoidal Pulse Width Modulation) inverter is studied. With a basic H-bridge inverter as
the research object,a first-order discrete model is applied to analyze the chaos behavior of SPWM
inverter system. The stroboscopic map,bifurcation diagram and frequency spectrum are plotted to
describe the influence in time domain and frequency domain. A TDFC(Time-Delayed Feedback Controller)
is used to improve the chaos behavior of system at mid/low frequency,and the parameter region of
stable system operation is calculated based on the Jacobi matrix of a second-order time-delayed model.
The bifurcate and chaotic behaviors at different switching frequencies (3 kHz and 2 kHz) are observed
through simulations and experiments. Results show that,the TDFC can effectively suppress the chaos
induced by low switching frequency and the best suppression effect is achieved when the time-delay
factor is 0.22.

Key words: switching frequency; SPWM; electric inverters; 2-D bifurcation diagram; chaos control; time-

delayed feedback controller
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