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Simplified distributed secondary control based on dynamic
diffusion algorithm in DC microgrid
LIAO Dawei'?,GAO Fei'?
(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University , Shanghai 200240, China;
2. Department of Electrical Engineering,Shanghai Jiao Tong University ,Shanghai 200240, China)
Abstract: When droop control is used to achieve current sharing in islanded DC microgrid,the current sharing
performance is affected by feeder impedance and the voltage drop is caused. In order to achieve both voltage
restoration and accurate current sharing,a simplified distributed secondary control strategy based on dynamic
diffusion algorithm is proposed. Compared with the traditional secondary control,the proposed strategy only
includes one integral controller and one communication variable, which simplifies the control structure and
reduce the burden of communication links. The strategy adopts a dynamic diffusion algorithm for distributed
communication to improve the convergence speed and stability of the system. Considering the impact of
communication rates on the system stability,a discrete-time small-signal model of the system is established,
based on which the influence of key parameters on the system stability, such as secondary control gains
and communication rates,is analyzed through plotting the eigenvalue diagrams. Finally,the simulative results
based on MATLAB / Simulink verify the superiority of the proposed strategy in dynamic performance and
stability.

Key words:DC microgrid;distributed control ; diffusion algorithm ; discrete-time model;secondary control
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