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Figure 1 (Color online) Controller framework.
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Figure 2 (Color online) Simulation model. (a) Communication topology; (b) physical layer architecture.
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Figure 3 (Color online) Numerical display of eigenvalues under the variation of « and 8.
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(Color online) Evolutions of output currents and bus voltage in the load switching test under two controllers.
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Figure 5 (Color online) Evolutions of output currents and bus voltages in the plug and play test under two controllers.

(a) Evolution comparison of bus voltages; (b) evolution of output currents under the proposed controller; (c) evolution of
output currents under the controller [23].
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(Color online) Evolutions of output currents and bus voltages in the time-varying load test under two controllers

(a) Evolution comparison of bus voltages; (b) evolution of output currents under proposed controller; (c) evolution of output
currents under the controller [23].
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voltage; (b) evolution of output currents.
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Distributed current sharing and voltage regulation control for
DC microgrids with grid-forming and grid-feeding converters
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Abstract DC microgrid is a small-scale distribution network system that aggregates distributed generation
sources via a DC bus. We present a hybrid secondary controller for a single-bus DC microgrid with grid-forming
and grid-feeding converters, to accurately achieve voltage regulation of the DC bus and current sharing among
distributed generation sources. In the controller design, a V-1 droop based secondary control strategy is adopted
for grid-forming converters that operate as voltage sources, while a droop-free based secondary control strategy is
adopted for grid-feeding converters that operate as current sources. However, mixing these two different secondary
controllers results in an asymmetric dynamical matrix for the system. To address this, a linear combination of
current and voltage errors is introduced, along with an associated closed-loop system. The microgrid control
problem is transformed into a stability problem of rank-one perturbations in matrices. Furthermore, by graph
theory and properties of generating negative definite matrices, the stability criterion is derived. Finally, the
effectiveness of the method is verified through numerical simulations and hardware experiments.

Keywords DC microgrids, distributed secondary control, voltage regulation and current sharing, stability
analysis, microgrid control



