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Abstract

In a microgrid, different types of battery energy storage units (BESU) have different power sup-
porting capacity, which affects the system stability and reliability. And recent research has dis-
covered that the charging/discharging efficiency of BESU has remarkable dependence on the
charging/discharging rate and state-of-charge (SOC) of the BESU. Therefore, in this paper a control
strategy to improve the accuracy of power dispatch and reduce system power losses is proposed,
in which the state-of-charge (SOC) and equal incremental cost criterion of multiple parallel dis-
tributed BESU are considered. Based on the equal incremental cost criterion, the objective func-
tion of system power losses is transformed and solved. And in this method, which only needs the
local information, the SOC and incremental cost of each distributed BESU are employed in the con-
troller to adjust its output power in real-time, thus realizing dynamic balance between supply and
demand, and eliminating SOC error of parallel distributed BESU. Finally, a Matlab/Simulink model
is built to test the balancing effects of the proposed control strategy, in which the variations in
distributed loads and distributed BESU are both considered. Simulation results demonstrate the
validity as well as the plug and play capability of the method.
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Figure 1. Diagram of DBESU control strategy
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Figure 2. Diagram of an islanded AC microgrid
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Table 1. Parameters of system simulation
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Figure 3. Simulation results with varying distributed loads
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