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Switching topology analysis for power converters based on graphic theory

QU Li-li, YANG Zhao-hua , QIN Yi
(Department of Automation, Foshan University, Foshan 528000, P. R. China)

Abstract: Based on a directed graph of power converters, a new generalized connection matrix method was
proposed to find out all switch paths and states. By comparing practical switching states to normal states,
the sneak circuit paths were identified accordingly. A new switch construction was developed to eliminate
sneak circuits. At the same time, the method was used to analyze switching states of three-phase PWM

rectifiers and identify the sneak paths of zero-current-switching resonant switched capacitor ( RSC)

converters. The results show that the proposed analysis method is effective.
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