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Fig. 1

wavebob combined structural system
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Fig. 3 Numerical model of new floating combined system
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Fig. 7 Comparison of tension leg force time histories between

TWWC and TLP system under extreme sea conditions
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COUPLED DYNAMIC ANALYSIS OF ANOVEL FLOATING WIND
ENERGY AND WAVE ENERGY COMBINATION SYSTEM

Ren Nianxin'?, Zhu Ying', Ma Zhe'?, Zhou Mengran'

(1. Deepwater Engineering Research Center, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Coast and Offshore Engineering , Dalian University of Technology , Dalian 116024, China;
3. Beijing’ s Key Laboratory of Structural Wind Engineering and Urban Wind Environment , Beijing Jiaotong University
Beijing 100044, China)

Abstract: In the view of the future need of the exploitation of deep-water rich wind and wave energy resources in China,
one novel tension leg platform (TLP) wind turbine (WT) and heave-type wave energy converter (WEC) combined system
(TWWC) is proposed. Firstly, the NREL 5 MW wind turbine model has been selected as the research object. The
aerodynamic performance is investigated based on the BEM method, and the hydrodynamic loads of both TLP platform and
the WEC device is simulated based on the potential theory. The coupled aerodynamic and hydrodynamic numerical model of
the TLP WT and heave-type WEC combined (TWWC) system has been established, with the consideration of the multi-
body dynamic coupling effect of the power-take off system (PTO) of the WEC device. Secondly, the effect of different PTO
parameters of the WEC device on the performance of the wave energy output power has been clarified. Finally, the
characteristics of both dynamic coupling responses and the wind-wave output power of the novel TWWC system have been
mainly investigated under typical maximum operational sea cases, and the safety of the TWWC system under representative
extreme sea case has been verified.

Keywords: offshore wind turbines; wave energy conversion(WEC) ; dynamic analysis ; multi-body effect; novel floating



