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High-voltage Ride-through Control Strategy for Direct-drive Wind Power Systems Based on

Self Disturbance Rejection Control

FAN Zhiyu!, TIAN Guizhen'?, LIU Guangchen'2, HAN Xiaoyu!
(1. College of Electric Power, Inner Mongolia University of Technology, Hohhot 010080, China;
2. Engineering Research Center of Large Energy Storage Technology, Ministry of Education, Hohhot 010080, China)

Abstract: In order to improve the high-voltage ride-through capability of direct permanent magnet synchronous generator,
a high-voltage ride-through control strategy based on energy storage devices and variable DC bus voltage reference values
is proposed. In the case of deep high voltage faults in the system, traditional proportional integral (PI) control has prob-
lems such as large DC side voltage overshoot, long adjustment time, and significant voltage fluctuations during faults.
Automatic disturbance rejection control (ADRC) is adopted to improve the fault traversal performance of the system.
Therefore, a second-order linear automatic disturbance rejection controller based on compensation link is studied and an-
alyzed.Analysis reveals that the controller can effectively improve the control performance of traditional second-order
linear automatic disturbance rejection controller while reducing their ability to suppress high-frequency noise with in-
creasing bandwidth. In order to further improve control performance and reduce the difficulty of controller parameter
tuning, a second-order nonlinear automatic disturbance rejection controller based on sliding mode controller (SMC) is de-
signed. Finally, through simulation and hardware-in-the-loop (HIL) experiments, it is verified that the control strategy can
effectively improve the fault traversal ability of the system and improve the response performance of the DC bus voltage
during faults.

Key words: deep high voltage fault; energy storage; automatic disturbance rejection control; compensation process;

sliding mode control; hardware-in-the-loop
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Fig.11 Bode diagram of traditional L-ADRC disturbance term
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Fig.13  Control block diagram of NL-ADRC voltage loop

based on sliding mode controller
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Fig.18 Comparative simulation results of energy storage sys-

tem discharge under different control modes
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Fig.21 Experimental results of HVRT by L-ADRC based on

compensation link
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Table 3 The DC bus voltage response of SC discharge and

stop discharge under different control modes
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