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Abstract — Wind-wave hybrid power generation platform consists of multiple wave energy converters (WECs) which
can independently move in vertical direction. For this reason, the motions of the floating platform and multiple WECs
are hydrodynamically and mechanically coupled. In this study, multi-degree-of-freedom equations of motion of the
floating platform and 24 WECs in time domain were established considering their hydrodynamic interaction and
power take-off (PTO) mechanism and the numerical analysis tool was developed. Added mass, radiation damping
and wave exciting force were obtained from the commercial software WAMIT and coupled multi-DOF motion
analysis code was developed based on HARP/CHARMS3D. The heave motion responses of the floating platform
and multiple WECs was assessed using developed code in regular and irregular wave environment and the responses
were compared with those obtained from the frequency-domain analysis.
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Fig. 2. Mooring line arrangement.
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Table 1. Specifications of platform

Item Unit Value
Platform displacement MT 26,848
Column span m 150
Draft m 15
Mooring load MT 353
Center of gravity above keel m 13.67
Roll radius of gyration about CG m 58.59
Pitch radius of gyration about CG m 58.65
Yaw radius of gyration about CG m 78.44
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Table 2. Specifications of mooring system WECS 52517 98lo] AFLEQlon ZaZ o] gl S-Eu)

Item Unit Value
Number of mooring lines ea 8
Depth to anchors below SWL m 80
Depth to fairleads below SWL m 13
Mooring line dry mass density kg/m 432
Mooring line wet mass density kg/m 374
Mooring line extensional stiffness kN 1,845,000
Chain Mooring drag coefficient - 2.4
Unstretched mooring line length m 500
Clump mass in water kg 11,000
Number of clump per line ea 6
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(b) Panel model of Platform
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