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Floater/Mooring Design Verification in Demonstration Study of
Barge-type Floating Offshore Wind Turbine

Abstract

Since 2019, Hitachi Zosen has been conducting demonstration studies of a barge-type floating offshore
wind turbine (hereinafter referred to as “floater”) installed off the coast of Kitakyushu as part of the “Next
Generation Floating Offshore Wind Power Generation System Demonstration Study” commissioned by the
New Energy and Industrial Technology Development Organization (NEDO). In this paper, we present
the verification results of a comparison between the calculated value obtained from a coupled analysis
model and the observed value of the performance of the floater and the mooring system.

In general, floating structures are subject to both natural external forces such as waves, winds, and
currents, and to reaction forces from mooring lines. The main task of the mooring design is to find the
motion of the floating structure in this state and to obtain the variations in the mooring force caused by
it. Therefore, we confirmed that the mooring force in the observed data was generally consistent with
and within the allowable range of the design results, and verified the validity of the design conditions and

the analysis and verification methods used in the design.

As for the floater design, we focused on the high waves of December 30, 2020, and used the observed
wave, wind, and current data to carry out a coupled analysis of the floating and mooring components,
and then compared the calculated and observed values of the floater motion and mooring force. The
results confirmed that on the whole, the mooring force acting on the floater had been reproduced. In this
analysis, we developed a model of the viscous damping term for solving the equation of the floater motion
based on the results of the water tank experiment, and confirmed the high effectiveness of the model.
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