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Improvement of Voltage Stabilization in a Hybrid Microgrid
Supplied by RES by use of Weighted Moving Average Filter

A Bt 5 ER
Seiya Ishida Guohong Wu

Abstract: This study presents a new method for bus voltage stabilization in a hybrid microgrid
supplied by renewable power sources. To date, we have presented some experimental study
results obtained from a hybrid microgrid prototype system, that was developed and installed
Tagajo Campus of Tohoku Gakuin University, Japan. The microgrid consisted of a secondary
battery and electrical double layer capacitors (EDLC) and have significantly different
charging/discharging properties as well as cycle life, cost, and size. Therefore, to properly control
the power storage devices in this micogrid the measured voltage signal needs to be divided into
those with different frequencies. Thus far, only low pass filter (LPF) has been adopted in our
previous studies to realize this separation; however, our experimental studies have shown that a
time delay may occur in some cases and may deteriorate the voltage stabilization ability of the
system. Therefore in this study a new signal processing method was designed to improve the
voltage stabilization, called as weighted moving average filter and based on the weighted moving
average formula used in the field of statistic. This paper presents the simulation results with a
microgrid system model that has the same configuration as the developed hybrid maicrogrid.
Furthermore, the improved DC bus voltage stabilization through the application of the proposed
WMAF was examined and addressed in this paper.

Keywords: Hybrid Microgrid, LPF, Power Storage, Renewable energy, Voltage stabilization,
Weighted Moving Average Filter.
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