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Distributed Control of DC Microgrid Based on Power Droop Characteristics
QIU Chunfeng, CAO Wei, LIU Meina
(College of Electric Engineering, Shanghai University of Electric Power,Shanghai 200090, China )

Abstract: In view of the problems of traditional DC microgrid droop control such as system circulating
current caused by power inequality among micro sources and system instability caused by the DC bus voltage
deviation, a distributed control of DC microgrid based on power droop characteristics was proposed. In this
method, the micro source output voltage and output power in per unit are introduced to verify the output power of
the micro source and determine the operating conditions of each micro source, so as to realize the accurate
distribution of load power according to the method that the distributed power is proportional to the rated power,
and reduce the circulating current of the system; the voltage drop caused by the droop controller and the line
impedance is compensated effectively by increasing the voltage deviation, so that the DC bus voltage is not
affected by the load change and remains constant. In order to realize the method, all the information needed to
determine micro source reference voltage is transmitted through the low-bandwidth communication (LBC)
networks. Finally, the experimental model of two transformers parallel operation was built in the Matlab/Simulink,
the simulation tests were carried out under the conditions of LBC network failure and load dynamic change
respectively. The results prove the feasibility and effectiveness of the method.
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Fig.1 Simplified structure model of DC microgrid
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Fig.4 Principle analysis of voltage deviation compensator
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Fig.5 System control diagram of DC microgrid
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