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Peak force kN 30
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ABSTRACT

Driven by Net Zero goal by 2050, marine renewable energy systems have received more attentions in recent
years. In order to enhance the power generation per unit space of an offshore energy farm, this study proposes a hy-
brid energy system that integrates wave generators and floating wind turbines, aiming to overcome the capacity con-
straints of single renewable energy system. The objective of this study is to design a hybrid energy system based on
the sea conditions in specific offshore regions in Taiwan. After the design of the wind-wave energy system, the hy-
drodynamic coefficients of the system will firstly be obtained using Sesam HydroD. Then, the complete wind-wave
energy system model will be established in Sesam SIMA and simulated based on the global integrated response
analysis. Using the design load cases defined according to Taiwan’s sea condition, the power performance of the
wave-powered generators and levelized cost of energy of wave energy were calculated. The results showed that the
design of the wave generator can produce up to 3.3 kW of power under the wave height Hs of 0.25 m. The average
levelized cost of energy for wave energy is approximately 550 TWD/kWh. The methodology in this study has been
developed for the wind-wave energy system to be used in the specific offshore sites in Taiwan. This research is ex-
pected to provide a design reference and methodology of economic evaluation of hybrid energy systems in Taiwan.



