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Abstract: The virtual DC generator (VDCG) power coordinated control strategy embeds the DC motor
algorithm into the DC/DC converter control loop to simulate the DC generator operating characteristics and improve
the dynamic stability of the bus voltage. The control realizes the coordinated distribution of power between different
capacity energy storage devices through the power distribution ring, but the existing VDCG power coordinated
control strategy uses the fixed excitation magnetic flux as the virtual motor excitation coefficient, when the
regenerative energy output power fluctuates or the load occurs, the DC bus voltage produces a steady-state voltage
offset. In order to eliminate the bus voltage offset, the working mechanism of VDCG power coordination control
was analyzed in detail, and the virtual DC generator excitation compensation control strategy was proposed. By real-
time compensation VDCG excitation, the bus voltage offset was eliminated and the DC bus voltage was stabilized. A
dual-machine parallel optical storage DC micro-network simulation and experimental platform for energy storage
devices were constructed. In the case of renewable energy power fluctuation and load switching, the traditional fixed
excitation flux power coordinated VDCG control and the improved excitation compensation VDCG control strategy
were compared and verified by simulation and experiment, which proves the correctness of the proposed control
strategy.
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Fig.1 DC microgrid architecture diagram
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Fig.2  Drooping characteristics diagram of VDCG control
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Fig.3 Improved excitation compensation VDCG control strategy
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Fig.4  Optical storage DC micro-network simulation platform
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when photovoltaic power fluctuates
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