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Robust model predictive control of a DC microgrid based on a Tube invariant set
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(National Experimental Teaching Demonstration Center of Electrical and Control Engineering,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In a DC microgrid composed of multiple interconnected Distributed Generation Units (DGUS), the input or exit
of the DGU makes the microgrid structure uncertain. To solve this problem, a Robust Model Predictive Control (RMPC)
strategy based on a Tube invariant set is applied to the DC microgrid, with off-line design and online real-time control, so
that the state of the DC microgrid with uncertain structure always converges to a terminal interference invariant set, and
the bus voltage of the DC microgrid is stable when the DGU is put in or out. First, the state equation of the system is
analyzed, and the linearized model is derived. Then, the robust model predictive controller is designed. Finally, the

feasibility of the control method is verified by numerical simulation with Matlab.
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Fig. 1 Structure diagram of a typical DC microgrid
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