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Clarification of Voltage Condition for Multi-port Converter

with Square-wave-voltage Multilevel Converter and Active Power Filter Connected in Series

Mitsuru Miyashita, Student Member, Keisuke Kusaka, Member, Jun-ichi Itoh, Senior Member (Nagaoka
University of Technology), Yuichi Noge, Member (Tokyo University of Agriculture and Technology),
Masaki Ishibashi, Member (Tokyo Metropolitan College of Industrial Technology)

This paper discusses a voltage condition of the multi-port converter with square-wave-voltage multilevel converter
and series active power filter. The multi-port converter achieves reducing the power conversion loss and circuit
volume. The multi-port converter consists of a multilevel converter, a series active filter, and an unfolder. In the multi-
port converter, the number of inductors is reduced from four to two compared to the conventional circuit. The voltage
condition of the proposed circuit is determined by the fundamental component of the output voltage. It is confirmed

that a prototype circuit is operated in voltage fluctuations at 12%.
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Fig. 1. Proposed circuit.
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Fig.2. Conceptual diagram of the proposed circuit operation.
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Fig.3. Circuit configuration of the two power supply inverter.

(b) With APF
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Fig. 4. Operation waveforms of the each levels.
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Fig. 5. THD characteristic of 3 level mode.
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