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Experimental Study of DC Voltage Stabilization in a Hybrid Microgrid
with Renewable Power Generations and Controllable DC Loads

N B
Yoshiyuki ONO

B R f
Yoshihiro TAKANO

U S I
Guohong WU

Abstract: This paper presents the results of our experimental studies with a hybrid
microgrid system, which was proposed and implemented in the Tagajo campus of Tohoku
Gakuin University, Japan. The developed microgrid system is designed to simultaneously
supply power to DC and AC loads mainly using renewable power supplies such as PV
(Photovoltaics), wind power generators and etc. In addition, two types of energy storage
devices consisting of a secondary battery and an EDLC (electrical double-layer capacitor)
with different characteristics and costs, are adopted to mitigate the fluctuation of the DC
voltage, which may be caused by these renewable power supplies and the DC loads
including EV (Electric Vehicle) battery charger and next-generation DC electrical
appliances. Furthermore, these DC loads are controlled to simulate the switch on—off
operations of DC appliances and power charging of EVs. The purpose of this experimental
study is to verify and enhance the islanded operation properties for stable power supply
to AC and DC loads, even in cases of considerable power fluctuation in the renewable
power supplies and load power consumption. The result of these experimental studies
shows that the developed hybrid microgrid and its control systems can operate perfectly
as designed.

Keywords: Hybrid microgrid, Renewable power generation, Voltage stabilization,
Energy storage, Islanded operation
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Fig.1. Hybrid Microgrid System
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Fig.2. Experimental Circuit
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Fig.3. Measured data for PV generation
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