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Adaptive balancing control strategy for distributed energy storage units in DC microgrids
based on successive line impedance compensation

FANG Wei, ZHOU Mi, SHI Qingping, WANG Leiyu, TONG Wei, LIU Xiaodong, ZHANG Qianjin
(Key Lab of Power Electronics and Motion Control, Anhui University of Technology, Maanshan 243002, China)

Abstract: Aiming at the problem of state-of-charge (SoC) imbalance among energy storage units in DC microgrids
caused by line impedance mismatch, which can lead to overcharging or over-discharging of individual units, an adaptive
droop control strategy based on successive compensation of line impedance is proposed. First, in the line impedance
compensation control, the process is divided into three stages. In the first stage, the droop coefficient is updated by
integrating the output current. In the second stage, the output current at the intermediate integration moment is used as the
reference current to restore the bus voltage. In the third stage, the current sharing error is estimated to update the iterative
signal. In addition, a switching signal is introduced to control the transitions between stages, and a consistency algorithm
is used to calculate the iterative signal for updating the switching signal. Next, in the SoC balancing control, the compensated
line impedance and a monotonic function associated with the SoC information are incorporated into the adaptive droop
control to achieve SoC balancing and current sharing among the energy storage unit. Finally, an experimental prototype
with multiple energy storage units is built to verify the feasibility and effectiveness of the proposed strategy.
This work is supported by the National Natural Science Foundation of China (No. 52277169).
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Fig. 1 Simplified model of two energy storage units

connected in parallel
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Fig. 2 Dynamic regulation process of droop coefficient
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Fig. 3 Block diagram of the proposed adaptive droop control
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Fig. 4 Change of output current and bus voltage

in the kth iteration process
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