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Improved Droop Control Method in Distributed Energy Storage Systems for
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Beijing 100084, China; 2. Department of Energy Technology, Aalborg University, Aalborg 9220, Denmark)

Abstract: In order to improve the stability and reliability of the microgrid system, the distributed energy storage unit is
employed as the energy buffer. To realize the rational sharing of the load power among different distributed energy storage
units, an improved droop control method based on the state-of-charge (SOC) is proposed. With the decentralized SOC-based
droop method, the droop coefficient is adjusted according to the SOC. The unit with higher SOC delivers more active power,
while the one with lower SOC delivers less active power. Meanwhile, the conventional droop control for equal reactive power
sharing is employed. A small signal model of the SOC-based droop control method is developed to validate the system stability.
A simulation model based on MATLAB/Simulink and a 2X 2.2 kW prototype are implemented to demonstrate the correctness
and efficiency of the proposed method.
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Fig.A2 Simulation result of transient waveform of the output current during switching process (t;)
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Fig.A3 Simulation result of transient waveform of the output current during switching process (t,)
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Fig. A4 Simulation result of waveform of the output current amplitude during switching process
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Fig.A5 Simulation result of waveform of the output voltage amplitude during switching process
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Fig.A6 Prototype configuration
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Fig.A7 Experimental result of AC output voltage
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Fig.A8 Experimental result of AC output current
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