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Fig. 1 Schematic diagram of blade vibration model
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Fig. 2 Decentralized TMDs on blade
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DECENTRALIZED CONTROL OF VIBRATIONS IN WIND TURBINE
BLADES USING MULTIPLE ACTIVE TUNED MASS DAMPER

Cong Cong', Yang Bing’

(1. School of Control and Computer Engineering , North China Electric Power University, Beijing 102206, China;

2. State Grid Beijing Electric Power Company , Beijing 100031, China)

Abstract: In order to control the vibration in the in-plane direction of the blade, the dynamic model of the distributed

parameter blade is established by using the Euler-Lagrangian method which considers the coupling of in-plane and out-of-

plane dynamics. Multi-active tuning mass dampers (TMD) are decentralized inside the blade as damping device. The

additional actuator force is controlled using output feedback from the blade velocity signal in which location of the

damper installed and the relative velocity of the damper. The time-varying stiffness caused by rotating is described by

parameter uncertainties. Robust decentralized controller is proposed based on Lyapunov stability theorem. The National

Renewable Energy Laboratory 5-MW wind turbine is selected to verify the effectiveness of the decentralized control in

Matlab. Numerical simulations demonstrate the robust decentralized control effectively reduce vibrations.

Keywords: wind turbines; vibration control; decentralized control ; structural control ; tuned mass dampers(TMD)



