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High-gain Boost-Sepic four-port converter with symmetrical
bipolar output

ZHOU Guohua, WANG Na, TANG Xi, TIAN Qingxin
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract; In order to realize power conversion among renewable energy, energy storage system and bipo-
lar DC bus in bipolar DC microgrid, a high gain four-port converter with symmetrical bipolar output was
proposed. By embedding an H-bridge structure within the Boost-Sepic converter to provide charging and
discharging paths for the energy storage system, and integrating coupled inductors with voltage multiplier
units, a high-gain Boost-Sepic three-port converter was developed. On this foundation, a symmetrical bi-
polar output unit was further embedded to propose a high-gain Boost-Sepic four-port converter with sym-
metrical bipolar output. The working principles of the proposed converters in single-input three-output
mode and double-input double-output mode were analyzed in detail. The voltage gain, soft-switching con-
ditions, control strategy, parameter design, and loss analysis of the converters were studied. The findings
indicate that the proposed converter exhibits advantages such as high voltage gain, strictly symmetrical bi-
polar output voltages, soft-switching capability, and excellent input/output transient performance. Final-
ly, a25 V/36 V/ £150 V, 200 W experimental prototype was developed to validate the theoretical anal-

ysis. The measured converter gain reaches up to 6 times.
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Fig.10 Comparison curves of relationship between
duty cycle and voltage gain of different

converters
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Table 2 Parameters used in experimental prototype for the

proposed converter
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