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ABSTRACT

This study investigates the towing behavior of three types of semi-submersible floating offshore wind turbine
systems equipped with a SNL 13.2 MW wind turbine at the towing speed of 5 knots. It also explores the impact of
wave height, wave period, and wind speed on the motion response and towline tension. Three examined
semi-submersible floating platform designs are barge, column and disk types. Six metocean conditions of the
Hsinchu offshore area with total occurrence possibility over 97% is selected. Under the assumption of wind, wave,
and current sharing the same direction, the floating wind turbine system travels at a towing speed of 5 knots. First,
the hydrodynamic properties of the floating offshore wind turbine based on potential flow theory are predicted using
ANSYS AQWA. Then, the drag force and drag moment acting on the floating platform contributed by wind and
currents are predicted using STAR-CCM+. Subsequently, the motion response of the semi-submersible floating
offshore wind turbine and the tension of towlines are predicted under various sea conditions using ORCAFLEX,
where the floating wind turbine has to comply with the regulation that the tilt angle during towing should not exceed
5°. Numerical results shows that the maximum inclination angle of barge, column and disk type floating offshore
wind turbine is 1.77°,6.29° and 10.43°, respectively. The maximum tension of single towline is 3.74 kN,4.27 kN and
4.83 kN, respectively. It indicates that under the studied conditions the floating wind turbine with a disk or column
type platform is possible to use a lower towing speed to meet the regulation, while the floating wind turbine with a
barge-shaped platform has the potential to utilize a higher towing speed.



