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Research on semi-active control of offshore wind turbine based on

pounding tuned mass damper with MRE

LI Shujin, GAO Yang, LIU Yuxuan
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, Hubei, China)

Abstract: Regarding the problem of frequency imbalance in the vibration control of offshore wind
turbines with tuned mass damper (TMD), a semi-active tuned mass damper based on
magnetorheological elastomer considering pounding energy dissipation ( MREPTMD ) was
proposed to control the vibration of offshore wind turbines under multi-loads considering the
space limitation of wind turbine nacelle. The spring and damping elements in the traditional TMD
were replaced by MRE, and the semi-active control technology was introduced to track and adapt
to the change of wind turbine frequency by using the characteristics that its stiffness and damping
could change with the magnetic field. At the same time, the size of the device was reduced by

using a baffle made of viscoelastic material to restrict the movement of the damper mass, and the
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semi-active energy dissipation damper with high intelligence and controllable space was formed.

The control equation of the offshore wind turbine equipped with the device under multiple loads

was established, and its vibration reduction performance and parameter influence were analyzed

and compared with the traditional TMD and PTMD. The results show that the device can track

the structural dynamic response in real-time, actively adjust the control parameters, and maintain

the optimal control of the wind turbine structure. The control effect is better than that of

traditional TMD and PTMD and demonstrating strong adaptability.

Key words: offshore wind turbine; semi-active control; tuned mass damper; magnetorheological

elastomer; impact energy dissipation
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Fig.1 MREPTMD device
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Fig. 2 Schematic diagram of offshore wind turbine model controlled by MREPTMD
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