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Virtual inertial control strategy considering wind speed changes based on fuzzy PID
SONG Yujia, WANG Limeng, LI Yang, REN Xing

(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology, Ministry of
Education (Northeast Electric Power University), Jilin 132012, China)

Abstract: In order to fully utilize the power support capability of wind power, effectively alleviate the pressure of
unit frequency regulation, and improve the frequency stability of the power grid, a virtual inertia control strategy
based on fuzzy PID considering wind speed changes is proposed. Construct a mathematical model of the fan,
analyze the operating characteristics of each component of the fan based on this model, and construct a wind
speed model. After considering the impact of wind speed changes on the virtual inertia control of the fan, design
a fuzzy PID controller to adaptively adjust the virtual inertia coefficient and achieve frequency control; In order
to avoid overshoot control of the control result of virtual inertia, particle swarm optimization algorithm is used
to optimize the control parameters of PID controller, and Particle swarm optimization fuzzy PID controller is
designed to complete virtual inertia control and ensure the stability of power grid frequency. The test results show
that considering changes in wind speed to adjust the virtual inertia coefficient has good rationality, and can achieve
adaptive adjustment of the coefficient with dynamic changes in wind speed; After the virtual inertia control of
the fan, its control response time is all within 0.1 seconds, and the overshoot is all within 0.2%; Under both fault
disturbance and sudden load changes, the control results of the power grid frequency are good, with high stability,

meeting the control requirements.
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Fig. 1 Typical structure of wind turbines
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Fig. 2 Virtual inertial control structure diagram
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