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Adaptive MPC Load Frequency Control Method
Considering Wind Power Uncertainty
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Abstract: The problem of load frequency control change caused by wind power uncertainty is studied. First-
ly, the characteristics of the virtual inertia control of double fed induction generator (DFIG) are analyzed to
build an automatic generation control (AGC) system model. Secondly, the relationship between the equivalent
inertia time constant H of the system and the change of wind speed is discussed to describ the influence of un-
certainty of wind power on the parameters of AGC system. Finally, the scheme of an adaptive model predictive
control strategy is designed to ensure that the controller can adaptively adjust to guarantee the optimal situation
effect of load frequency control when the wind power output is uncertain. The simulation results show that
when the wind speed changes with the system parameters, the proposed method can effectively suppress the
adverse effect of the equivalent inertia time drop caused by high wind speed on frequency control and have bet-
ter load frequency control ability.
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Fig. 1 Structure of single area AGC system
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Fig. 4 Changes of wind turbine input and output when low wind speed changes to high wind speed
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Fig. 5 Variation of frequency deviation between two regions when low wind speed changes to high wind speed
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Tab. 2 System simulation results when low wind speed changes to high wind speed
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Fig. 6 Changes of wind turbine input and output when high wind speed changes to low wind speed
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Fig. 7 Variation of frequency deviation between two regions when high wind speed changes to low wind speed
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Tab. 3 System simulation results when high wind speed changes to low wind speed
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