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Abstract: This paper presents a stability analysis method of distributed secondary control for a ring-bus DC microgrid,
where voltage regulation and current sharing of the microgrid are achieved. Firstly, a local observer is designed to estimate
the average voltage of distributed energy resource buses based on the consensus algorithms of multi-agent systems. Then, a
combined error and its associated dynamic feedback controller are designed using the observer state and current information
of neighbors. By decoupling the power flow algebraic equation, the closed-loop system of the combined error is derived.
Based on graph theory, linear system theorem, and eigenvalue analysis method on the matrix, stability analysis of the closed-
loop system is provided. Finally, the proposed method is carried out on a tested ring-bus DC microgrid to demonstrate the

effectiveness.
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