35 1 Vol.35 No.1

2018 1 Journal of Civil Engineering and Management Jan.2018
1 1 1 2
(1. 410082; 2. 411102)
o FAST-
Orcaflex
0°  90° ;
; ; ; ; FAST-Orcaflex
: P75; TK89 DA 1 2095-0985(2018) 01-0001-06

DOI:10.13579/j.cnki.2095-0985.2018.01.001

Influence of Wind-wave Intersection Angle Change on the Mooring System
of Floating Offshore Wind Turbines
DENG Lu' WU Song—iong' ZHONG Wenie' SONG Xiaoping’
(1. College of Civil Engineering Hunan University Changsha 410082 China;
2. XEMC Windpower Co Ltd Xiangtan 411102 China)

Abstract: Conventionally the aligned wind and waves is considered the worst load case in designing
an offshore wind turbine. However the dynamic characteristics of floating offshore wind turbines
( FOWT) differ from fixed wind turbines and the effects of the wind-wave loads on the FOWTs still
require further investigation. In order to study the effects of misaligned wind and waves on the
performance of mooring system of the FOWTs FOWT models were adopted and the time domain
simulations using the FAST-Orcaflex software were conducted accounting for variable wind-wave
intersection angles. In the study multiple sea states and different operational conditions were
considered and results of tensions in selected mooring line and the platform motion responses were
obtained from the simulation. Furthermore detailed analysis of the results were performed. It is
revealed that under aligned wind and waves the largest tension in mooring line occur along with the
greatest platform motions ( in five degrees of freedom except yaw) . However the misaligned wind and
waves may cause greater fatigue damage in the mooring line in the moderate sea states when the wind
turbine is parked. Therefore it is suggested that two wind-wave intersection angles should be
accounted for i.e. 0° and 90° when assessing the fatigue damage of the mooring lines under
moderate sea states. For the long-term fatigue analysis of the mooring lines misaligned wind and
waves should be considered with reference to the wind and wave direction distribution scatter diagram.
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