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Effects of Different Zero-level Switching Sateson Loss
Distribution of Three-level ANPC Converter
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Abstract: For a neutral-point-clamped three-level converter with only one zero-level switching state, there exists a
problem of unbalanced loss distribution in internal and external tubes, which seriously limits the converter capacity and
power density. In comparison, an active neutral-point-clamped three-level converter with multiple redundant zero-level
switching states has the capability of flexibly adjusting the loss distribution. All the zero-level switching states of the
active neutral-point-clamped three-level converter that can ensure the normal operation of the converter are summarized,
the commutation process in different zero-level switching states are analyzed in detail, and the loss distribution rule in
different commutation modes is summed up. Then, the correctness of the loss distribution rule in each commutation
mode was verified by simulation and experimental results.
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Fig. 1 Single-phase topology of three-level ANPC converter
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