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Table 1 Modeling requirement of wind turbines compomerts

TPk BEESR A I TP EBREDR TEBEA ik
I TR [t 3 BoAormgk | RRRARIE SRR B A R AR
e TRt i A LR AT K HUET RilfA fihay 5 A -

Fhih ES UL 6 F i AT KHHLET EITES FBosh HFe 4SS
Bl T [l 5 RRFEAFI 55 FII52 LIPS SRR Ealil)ivislic —
B/ E HES [ AT K Rl A% —

‘ %
Bkl | L B2 | | Bk /ﬁim AN N RS
-, I [ T
/ = I : A
g H e || R U TER |- KRR : B
- il WA ’ ‘ Kt | I 2%
T /) ] TP | i :
! "7 Nrmaes)] o : :
' i ] | ' : [
s . |
?fm?i A i Bl K — At ! | K T
| .
| - ; | |
| R || %
| il
ERIE:
[ ] = ——| & |
Trafit & B EET4
BT KL RS 2R R b
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Fig. 2 Critical modal frequency comparison of wind turbine
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Fig. 6 Conceptual model of artificial fish swarm algorithm
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Table 2 Parameter values of artificial fish swarm algorithm
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VIBRATION CONTROL OF FLOATING WIND TURBINES BASED ON TMD

Zhang Xiaofeng', Jin Xin®?, Lin Yifan’, Xie Shuangyi’, He Jiao’
(1. Institute of Intelligent Manufacturing and Automotive , Chongqing Technology and Business Institute , Chongqing 400052, China;
2. College of Mechanical Engineering , Chongqing University, Chongqing 400044, China)

Abstract: In this paper, the vibration control of floating wind turbine is studied, and the influence of TMD installed in the
nacelle and platform simultaneously on the displacement and load of the key parts of the wind turbine is discussed. Firstly,
the multi-body dynamic model of wind turbine is established and the accuracy of modeling is verified. Then, the dynamic
model of four degrees of freedom (4-DOF) is built according to Lagrange equation, and the unknown parameters are
estimated by Levenberg-Marquardt (LM) method, and the wind turbine model is built in SIMPACK software. Thirdly, the
minimum standard deviation of the tower top longitudinal displacement is taken as the control objective, and the mass,
damping coefficient and stiffness coefficient of the TMD are optimized by artificial fish swarm algorithm (AFSA). Finally,
the wind turbine model with all-DOF is simulated under five load cases respectively. The simulation results show that,
Whether wind and wave are in the same direction or not, TMD installated in the nacelle and platform simultaneously will
have obvious effect on anter postorior displacement of the tower top, antoropstcrion bending memenes of the bace and pitch
Angle of platform compared with no TMD.

Keywords: vibration control; dynamic models; offshore wind turbines; tuned mass damper (TMD) ; artificial fish swarm

algorithm (AFSA)



