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BOUNDARY CONDITIONS OF FLOATING WIND TURBINE PLATFORM
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ABSTRACT

In Taiwan, the capacity of fixed offshore wind turbine installations exceeds 2.25 GW. The government is
actively planning future measures to promote floating offshore wind farms in water depths exceeding 65 meters.
Various domestic industry, academia, and research sectors are also actively contributing to the development of
relevant technical capabilities. For third-party verification organizations, assessing the structural strength of floating
wind turbine platforms comprehensively according to the requirements of the international verification standard IEC
TS 61400-3-2 is an important issue.

Appropriate boundary condition settings are a crucial step in performing finite element analysis of floating
platform structures. However, due to the diversified designs of floating platforms worldwide and their use of
different types of mooring systems, there is still no universally effective and reliable method for defining boundary
conditions that accurately reflect the complex environment of these floating platforms.

To address this, our research focuses on semi-submersible floating wind turbines equipped with catenary
mooring system. First, we use the marine engineering analysis software Orcaflex to obtain the motion response and
mooring line forces under IEC 61400-3-2 specified design conditions. Considering the asymmetry of the floating
platform, we compile the nonlinear elastic coefficient curve characteristics of the mooring system. Subsequently, we
perform structural analysis of the floating platform using the commercial finite element software Femap with
NASTRAN. By combining boundary spring elements in the software with the aforementioned nonlinear elastic
coefficient curve characteristics of the mooring system, we reasonably simulate and replicate the dynamic response
of the floating platform under overall environmental loading considered in Orcaflex. This allows us to obtain reliable
stress analysis results for the entire floating platform.



