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Abstract: This paper presents the results of our experimental studies with a hybrid microgrid system, which
was proposed and implemented in the Itsutsubashi campus of Tohoku Gakuin University, Japan. The
developed microgrid system is designed to utilize renewable power generations such as solar power and
wind power as major power sources, and be able to supply power simultaneously to DC loads such as EV
chargers and next generation DC-driven electrical equipment, and AC loads such as the existing AC
motor-driven electrical alliances. In addition, two types of energy storage devices with different
characteristics, which are rechargeable battery and EDLC (Electric Double Layer Capacitors) are employed
to mitigate DC voltage fluctuations due to renewable power generations and DC load consumptions. In these
experimental studies, DC load module are controlled to simulate the switch-on/off operation of DC
appliances and the EV charging behavior. The purpose of these experimental studies is to verify the
effectiveness of cooperated control of battery and EDLC for DC voltage stabilization and stable power
supply to AC and DC loads in case with considerable power fluctuations in renewable generation and load
consumption. The results of these experimental studies show that the developed hybrid microgrid and its
control system can operate properly.
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