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Abstract — Various hydrodynamic analysis tools, such as AQWA and WAMIT, are validated frequency-domain
programs based on linear potential flow theory and are widely used to evaluate the motion performance of off-
shore wind turbine platforms, including 5 MW-class spar-type and 15 MW-class semi-submersible platforms.
These tools employ the Boundary Element Method (BEM) to discretize the wetted surface of the structure and are
generally expected to yield consistent results. In this study, discrepancies between the hydrodynamic coefficients
and motion responses for an OC3 Spar-type platform computed using AQWA and those obtained from WAMIT
were identified and analyzed using transformation formulas and comparative results. Using an identical structural
model and environmental conditions, added mass, radiation damping coefficients, wave loads, and response ampli-
tude operators (RAOs) were compared between the two programs. The added mass and radiation damping coeffi-
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cients for translational motions were in good agreement between the two programs. However, notable differences
were observed in the coefficients associated with rotational motions. Furthermore, RAOs for translational motions
differed depending on the response reference point, whereas RAOs for rotational motions were consistent despite
differences in reference locations. This discrepancy is attributed to the fact that AQWA outputs responses relative
to the center of gravity of the platform, whereas WAMIT, though computing motions at the center of gravity, pres-
ents results referenced to the mean water surface. When the AQWA results were transformed to the water surface
reference point, close agreement with WAMIT outputs was observed.
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Fig. 1. Description of a rigid body in three-dimensional coordinate
system.
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Table 1. Properties of the OC3 Spar Platform (Jonkman[2010])

Description Value
Mass [kg] 8.066E+06
Center of gravity [m] (0,0,-78.0)
Roll & Pitch moment of inertia [kg-m?] 1.893E+10
Yaw moment of inertia [kg-m?] 1.9157E+8
Draft [m] 120
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Fig. 3. Comparison of wave loads according to the reference point.
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