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SYSTEM OVERVIEW AND FIELD DEMONSTRATION
OF THE RELOCATABLE “DC MICROGRID IN CONTAINER”

Nobuhiro KOBAYASHI
Takeshi SERIZAWA Shoji TAKEDA

Synopsis:

This paper describes a containerized DC microgrid system integrating photovoltaic power generation,
stationary batteries, AC loads, DC V2X and BEVs. The proposed system applies a three-port power conversion
unit (Smart Power Hub) and packages the major equipment into a relocatable 20-ft container. Field demonstration
tests at ICI-Camp confirmed a maximum power conversion efficiency of 96% for the Smart Power Hub alone.
The tests also confirmed that the system maintained a stable power supply under rapid fluctuations in
photovoltaic output and AC loads by balancing grid power and battery charging and discharging on the order of
microseconds. On a sunny day, the maximum 30-minute grid energy consumption and cumulative grid energy
consumption were reduced by 77% and 47%, respectively. These results demonstrate the effectiveness of the
proposed system in reducing grid energy consumption.
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