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Coordination Control Scheme Based on Two-Layer Voltage Signal for
the Optimal Operation of DC Microgrids
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Abstract: A two-layer coordination control scheme is proposed based on the voltage signal of the photovoltaic
(PV) /battery/fuel cell (FC)-based DC microgrid to eliminate the voltage deviation caused by the traditional voltage
signal-based method. First, considering the multisource characteristics, the DC microgrid structure is studied using
the combination of PV and battery (CPB) as main power supply and the FC as auxiliary power supply, with the CPB
being used to handle the stochastic output power of PV. Furthermore, the operating states of the DC microgrid are
classified based on the defined priority microgeneration and load demand. Next, the inner control adaptively changes
control modes of PV and battery based on the output voltage signal to coordinate the output of PV and battery. More-
over, the outer control adaptively changes control methods based on the bus voltage signal to coordinate the output of
CPB and FC. We proposed an adaptive droop control based on operating state driving in the outer control to achieve
the unification of the operating states of the parallel CPB. Finally, the studied DC microgrid is built based on the
Matlab/Simulink platform, and comparisons with the traditional single-layer voltage signal-based control are ana-
lyzed to validate the effectiveness of the proposed method. Simulation results show that the proposed control method

can restore the bus voltage to the rated value and achieve stable operation of the studied DC microgrid.
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Fig.2 Voltage level and operation status
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Fig.4 Topology and control structure of DC microgrid
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Fig.10 Comparison of simulation results between adap-
tive droop and traditional droop control
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