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Research on Multiport Ultra-high Gain DC-DC Converter
Applied to Voltage Sag Control Equipment
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(1. Foshan Power Supply Bureau, Guangdong Power Grid Corporation, Foshan 528000, China; 2. School of Automation
Science and Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: A non-isolated multiport DC-DC converter with ultra-high gain is proposed to meet the high gain
DC-side conversion requirements of voltage sag control equipment, which integrates two unidirectional input sources,
one bidirectional energy storage unit and output load. This converter has three different operating modes depending on
the operation of the energy storage unit, and all of them can achieve ultra-high voltage gain. In particular, the converter
can still operate reliably when the input of any one of the input sources is zero. In addition, the input current of
multiport in the converter is continuous, and the input and output ports are common grounded, which helps to reduce
electromagnetic interference in the system. A detailed analysis was performed on the operating principle, steady-state
characteristics and performance comparison of the converter, moreover, a 250 W experimental prototype was built to
verify the feasibility and effectiveness of the proposed converter.
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Fig. 1 Structure of voltage sag control equipment
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