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Fig. 1 Fatigue loading scheme of wind turbine blades

driven by dual actuator
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Fig. 2 Synchronization control strategy of cross-coupling

based on active disturbance rejection algorithm
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Fig. 3 Structure of active disturbance rejection controller
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Table 1  Test parameters
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Fig. 4 Test site of double actuator fatigue loading
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Fig. 5 Motor speed curve
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Fig. 6  Synchronization error of motor speed
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Fig. 7  Actuator displacement curve
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Fig. 8 Synchronization error of actuator displacement
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RESEARCH ON SYNCHRONOUS EXCITATION ALGORITHM FOR
FATIGUE LOADING OF WIND TURBINE BLADE DRIVEN BY
DOUBLE ACTUATOR

Tao Liming', Huang Xuemei', Zhang Leian', Liu Weisheng’, Sui Wentao', Yuan Guangming'
(1. College of Mechanical Engineering , Shandong University of Technology , Zibo 255049, China;
2. Lianyungang Zhongfu Lianzhong Composite Croup Co., Ltd., Lianyungang 222000, China)

Abstract: Aiming at the problem of synchronization of two actuators in the fatigue loading system of wind turbine blades
driven by double actuator, a cross- coupled control strategy based on active disturbance rejection control algorithm is
proposed. According to the synchronization error and tracking error of the dual actuator synchronization system, a cross-
coupling control system model is established. Based on arranging the transition process, tracking and estimating the system
state and perturbation, error feedback and disturbance compensation, a set of active disturbance rejection controller is
designed by using the optimal control function. Finally, a set of fatigue loading test system of double actuator for wind
turbine blades was built. Test results showed that the cross- coupled control strategy based on the active disturbance
rejection control algorithm is applied to the double- actuator fatigue loading system to ensure the synchronization and
displacement synchronization of the actuator, which is less affected by the wind load and strong system robustness.

Keywords: wind turbine blades; synchronous control; fatigue loading; active disturbance rejection control ; cross-coupling



