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Abstract: Aimed at the problem of low-frequency oscillations caused by cross-region power transmissioin of

large-scale wind farms, a single neuron adaptive proportion integration differentiation (PID) additional

damping control strategy for low-frequency oscillations of the damping system is proposed in this paper. By

analyzing the dynamic frequency response characteristics of doubly-fed wind turbines, a wind farm damping

system oscillation controller is constructed by introducing quadratic performance indicators into the single

neuron adaptive PID control algorithm. By adaptively adjusting the excitation frequency converter, the

wind farm can quickly generate active power and the maximum positive damping, and suppress the low-

frequency oscillation of the damping system. MATILAB is used to build a four-machine two-region power

system simulation model with a wind farm. The comparison verifies that the method proposed in this paper
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can effectively suppress the swing of the power angle of the synchronous generator when low-frequency

oscillation occurs in the system, improve the inertial response of the system, and reduce the risk of low-

frequency oscillation in the power grid.

Key words: doubly-fed induction generator; low-frequency oscillations; single neural proportion integra-

tion differentiation (PID) algorithm; additional damping control
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Fig. 4 Four-machine two-region power system model

with wind power integration
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under three-phase short circuit fault
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gions in terminal disturbance
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