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Optimal design and performance analysis of a hybrid system of
floating wind platform and multiple wave energy converters
HU Jian-jian, ZHOU Bin-zhen*, LIU Pin, XIE Guang-ci, SUN Ke, GENG Jing
(College of Shipbuilding Engineering, Harbin Engineering University, Harbin ,150001 Email:

zhoubinzhen@hrbeu.edu.cn)

Abstract: Based on the potential flow theory, this paper establishes a frequency domain
numerical model of the coupled system of a floating wind platform and several floating wave
energy converters, in which the floats and the platform are connected by the power take off. The
high order boundary element method is used to calculate the coupled hydrodynamic coefficient,
and the viscous radiation damping is corrected. According to a typical sea condition, the size and
layout of the cylindrical wave energy converters are optimized. Considering the optimal PTO
damping, the variation of power generation and power to volume ratio of the hybrid system with
different designs are studied. The results show that the non-viscous correction of the potential
flow and the results of the viscous correction are different at the resonance frequency, and
increase with the decrease of the ratio of the draft diameter of the cylinder, which proves the
importance of the viscosity to the heave wave energy float. The optimal power generation of the
entire hybrid system increases with the increase of the ratio of the diameter of the cylindrical
wave energy float, and the variation of wave power to volume ratio is small.

Key words Floating wind platform; Wave energy converter; Optimal PTO damping; Hybrid
system; Viscous correction.
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