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Fig.1 Structure of active disturbance rejection controller
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Fig.2 Topology of test system operating in isolated island mode
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Table 1 Comparison of short circuit current between PMSG
and synchronous generator
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DC additional damping control of subsynchronous oscillation based on improved active
disturbance rejection control for wind-thermal-bundled power system
BI Yue',LIU Tiangi' ,ZHAO Lei*, LI Xingyuan',GU Yujia’
(1. School of Electrical Engineering and Information Technology , Sichuan University , Chengdu 610065, China;
2. Electric Power Research Institute of State Grid Jiangsu Electric Power Company , Nanjing 210000, China;

3. Electric Power Research Institute of State Grid Ningxia Electric Power Company, Yinchuan 750011, China)
Abstract ; Aiming at the problem that the interconnection of large-scale wind power to the sending end of power grid
may intensify the subsynchronous oscillation of thermal power units,an active disturbance rejection damping control
method based on improved genetic algorithm is proposed. The TLS-ESPRIT( Total Least Squares-Estimation of Signal
Parameters via Rotational Invariance Techniques) algorithm is used to identify the subsynchronous oscillation char-
acteristics of the power system,the suitable feedback signal is selected according to the dominant mode ratio index,
and the low-order transfer functions corresponding to each oscillation mode in subsynchronous frequency band are
obtained , and the control objectives of controlled system are determined by combining the ITAE (Integral Time Abso-
lute Error) index and the minimax principle ,and the parameters of multi-channel active disturbance rejection contro-
ller are searched by the improved genetic algorithm. A test system model with large-scale wind power is constructed
on PSCAD,and the simulative results show that the supplementary subsynchronous damping controller based on the
improved active disturbance rejection control can effectively suppress the subsynchronous oscillation of steam turbine
units under multiple operation modes and fault conditions of sending power grid, and it has strong robustness and
satisfactory control effect.

Key words : wind-thermal-bundled ; subsynchronous oscillation ; active disturbance rejection control ;improved genetic

algorithm ; supplementary subsynchronous damping controller



