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Fig.1 Architecture of DC microgrid
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Fig.2 Energy storage units based on

phase-shifting full-bridge converter
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Fig.3 Theoretical waveforms of

single-side phase-shifting
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Fig.4 Constant voltage droop control strategy
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Fig.5 Theoretical waveforms of

double-side phase-shifting
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Fig.6 Constant current control strategy
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Fig.7 Operating modes switching method

based on DC bus signaling
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Fig.8 Experimental waveforms of

steady-state operation
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transient operation
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Application of phase-shifting full-bridge converter
in energy storage unit of DC microgrid
WANG Panbao, WANG Wei,LIU Hongpeng, WU Yan
(School of Electrical Engineering and Automation,Harbin Institute of Technology,
Harbin 150001, China)

Abstract: The phase-shifting full-bridge converter is applied in the design of ESU(Energy Storage Unit) for
DC microgrid and the batteries are adopted as its energy storage devices. The architecture of DC microgrid and
the system operating mode switching based on the DC-bus voltage signal are introduced. The single- and dual-
side phase-shifting principles of phase-shifting full-bridge converter are analyzed and the ESU control strategies
in constant-voltage droop mode and constant-current mode are designed respectively. By combining the DC
microgrid operating mode with the ESU control strategy,an ESU operating mode switching scheme based on the
DC-bus voltage signal together with the command of DC microgrid central controller is proposed. An experiment
platform is established and the experimental results of an ESU prototype demonstrate the switching between
constant-voltage and constant-current operating modes based on the DC-bus signal and current command,
verifying the effectiveness of the proposed ESU control strategy and switching scheme.
Key words: DC microgrids; phase-shifting full-bridge converter; electric batteries; energy storage; phase-

shifting control; operating mode switching



