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Abstract

Currently development of floating wind turbines for deep water is mainly
based on horizontal axis wind turbines (HAWTSs). However, floating vertical
axis wind turbines (VAWTS) are possible alternative due to their potential in
the cost of energy reduction. This study deals with a comparison of stochastic
dynamic responses of floating HAWTs and VAWTSs with emphasis on the ex-
treme structural responses and fatigue damages. A 5 MW three-bladed HAWT
and three 5 MW VAWTs with blade number ranging from two to four were
mounted on a semi-submersible platform. Their stochastic dynamic responses,
short-term extreme structural responses and fatigue damages were estimated in
both operational and parked conditions. The results show that the three- and
four-bladed floating VAWTs and the three-bladed floating HAWTs considered
have similar performances in the variation of generator power production, in
the maximum tower base bending moment and in the fatigue damages at tower
base and mooring lines. However, the maximum tensions in mooring line for
the three- and four-bladed floating VAWT's are approximately four times higher
than that of floating HAWTSs, which implies a significant challenge for their
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