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Direct-drive wind turbine grid-connected model and its control structure

Fig.1
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Table 1 Parameters of the direct-drive wind
turbine grid connection system
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Fig.6 Current waveforms of phase A at the point of grid
connection when inductance changes
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An improved ADRC strategy and its parameter tuning for broadband oscillation
suppression of direct-drive wind turbine

YU Xintong', WU Jiahui', LI Guodong’

(1. School of Electrical Engineering, Xinjiang University, Urumqi 830047, China;

2. State Grid Xinjiang Integrated Energy Service Co., Ltd., Urumqi 830011, China)
Abstract: An improved active disturbance rejection controller (ADRC) suppression strategy is proposed to address the problem
of broadband oscillation between the direct-drive wind turbine and the weak AC power grid. Firstly, the model of the direct-
drive wind turbine connecting to grid is established, and the mechanism of broadband oscillation is analyzed. The ADRC
design is conducted within the grid side converter. Secondly, a multi-objective optimization function is developed to tackle the
difficulty of ADRC parameter tuning and improve system stability and response speed. The function includes the frequency
error of the grid access and the adjustment time of the system. The parameter tuning of improved ADRC is realized by
combining the method of global search and optimization to improve the rapidity, accuracy and rationality of the parameter
design. Finally, MATLAB/Simulink simulations are used to compare the broadband oscillation suppression effects of controller
parameters designed by the traditional bandwidth method with those from the proposed method. The overshoot, adjustment
time, and harmonic content of the grid-connected current are reduced when the proposed method is applied. The results indicate
that the improved ADRC strategy enables good dynamic response characteristics, noise immunity, and grid-connected current
quality for the direct-drive turbine system.
Keywords: weak power grids; direct-drive wind turbine; broadband oscillation; improved active disturbance rejection

controller (ADRC); grid side converter; system stability
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