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Abstract—A DC microgrid integrating photovoltaic (PV) systems, hybrid energy storage (HES), and electric vehicles (EVs) presents a
promising and grid-friendly solution for EV charging. However , the State of Charge (SOC) of supercapacitors/batteries 1s prone to
exceeding limits during operation. Traditional fixed-parameter filters and power frequency division control that only considers the
SOC of supercapacitors struggle to achieve reasonable power allocation and protection based on the battery/capacitor SOC, leading to
the attenuation of the service life of energy storage units. To address this, this paper proposes a dynamic fuzzy-based control strategy
for optimal power allocation of HES 1n photovoltaic-storage charging stations. This strategy takes the DC bus reference current (Idcref),
the SOC of energy storage batteries, and the SOC of supercapacitors as the input variables of the fuzzy controller, with the time
constant T of the high-pass filter as the output variable. By formulating multi-dimensional fuzzy control rules and dynamically
adjusting the time constant T, 1t realizes optimal power allocation and collaborative protection of the HES. Experimental results show

that 1t can keep the SOC of HES within a reasonable range, prevent overcharging and over-discharging of HES, ensure the safe and
stable operation of HES, and extend the service life of the equipment.

Research Results: Compared with traditional strategies, the
strategy proposed 1n this paper can optimize the power
distribution of hybrid energy storage systems under various
operating states, reduce the depth of discharge (DOD) of
batteries, and prevent overcharging and over-discharging of
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Research Objectives: Aiming at the problem that traditional
fixed-parameter filters and power division control methods
which only take the State of Charge (SOC) of supercapacitors
into account are difficult to achieve reasonable power
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shown 1n Figure 4. Allocation of Hybrid Energy Storage in Photovoltaic-Storage Charging
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