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Relationship of Fast- and Slow-Scale Instabilities in Switching Power Converters

Hiroyuki, Asahara

2,800,000

DC/AC ( )

Power converter circuits often have multiple inputs in the controller. The
multiple inputs cause high- and low-frequency oscillations. In many cases, circuits with multiple
inputs have a high dimensional topology which makes the detailed analysis difficult. This research
analyzed a simple interrupted electric circuit in order to understand essential characteristics of
the fast- and slow-scale dynamics. It was clarified that local bifurcation, which appears in
fast-scale dynamics, does not significantly affect the global behavior of the system while
instabilities in the slow-scale dynamics strongly affect the system behavior. As an example of the
application, the circuit behavior in a DC/AC inverter was analyzed and the circuit parameter
optimization was demonstrated.
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