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Model Predictive Control-Based Frequency Control with
Recursively Estimated System Model for Microgrids
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ABSTRACT; Frequency control is important to ensure safe and stable operation of microgrids. In an actual microgrid, owing
to the variable generation of distributed energy resources, the microgrid system parameters and operating conditions change
continuously. The traditional, frequency-control strategy designed based on the fixed-parameter model has poor self-adaptive
capability and cannot realize real-time optimal control of the system frequency. In the new, real-time measurement data-based
design, the dynamic mode-decomposition method is used to update the system model by identifying the system parameters in
real time. The microgrid frequency-control strategy was designed to realize real-time, optimal, microgrid frequency regulation
based on the updated system model and combined with the predictive-control method. Finally, the proposed method was
simulated and verified through a detailed microgrid system using MATLAB/ Simulink software. Simulation results indicate that
the proposed method can correctly identify the system-state parameters and effectively control the microgrid frequency.
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Fig. 1 Structure of microgrid system
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Fig.2 Flow chart of MPC-Based frequency control with a
recursively estimated system model
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