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Abstract

For the sake of improving the performance of poor voltage regulation of traditional droop control,
this paper proposes a hierarchical control strategy of DC microgrid based on droop control, which
can achieve a reasonable distribution of current and power, and compensate the deviation of the
bus voltage. Firstly, the characteristics of the traditional droop control and the problem of the
voltage deviation are analyzed. Then, the two stage controller is introduced to solve the problem
of voltage sag, and the stability of the two stage controller is analyzed. In the meantime, the overall
design of the three stage control of DC micro grid is presented. Finally, simulation results in Matlab/
Simulink environment verify the effectiveness of the proposed method, and experimental results
are carried out to evaluate the droop concept as well as secondary voltage compensation.
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Figure 1. Equivalent circuit of two parallel-connected dc power

supplies
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Figure 2. Control structure diagram of secondary control
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Figure 3. Close-loop dominant poles distribution of secondary
control under different communication bandwidth
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Figure 4. Design block diagram of DC microgrid hierarchical control
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Figure 5. Detail hierarchical control diagram of DC microgrid
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Figure 6. Behavior of the voltage and current of the DC microgrid
in case 1
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Figure 7. Behavior of the voltage and current of the DC microgrid

in case 2
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