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ADRC Additional Damping Control for L ow-frequency and
Sub-synchronous Oscillations in Wind-thermal Bundled
Outgoing System
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Abstract: The wind-thermal bundled outgoing system may cause sub-synchronous oscillation, while the inherent
low-frequency oscillation of the thermal power unit and the interaction between its controller and sub-synchronous
oscillation increase the difficulty in stability control. To solve this problem, a small-signal model of the system is
established using the modular modeling idea at first, and the leading factors and participation modules of low-frequency
and sub-synchronous oscillations are obtained by analyzing the eigenvalues and participation factors of the system
oscillation modes, so as to determine the input signal and installation position of the controller. Then, the robust active
disturbance rejection control (ADRC) technology is used to perform linearization, and a multi-channel and
multi-frequency band doubly-fed wind farm linear ADRC (L-ADRC) additional damping controller is designed. Finally,
considering the influence of the low-frequency oscillation additional damping controller on the damping of
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sub-synchronous frequency band, a coordinated suppression
strategy for the multi-channel and multi-frequency band
doubly-fed wind-thermal outgoing system based on an improved
particle swarm optimization algorithm is put forward, which is
verified by time-domain simulations. Results show that the
designed control strategy has good suppression effect on
low-frequency and sub-synchronous oscillation, and it also has
good immunity and robustness.
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doubly-fed wind-thermal bundled outgoing system
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