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Abstract

IEC 61400-1 standard defines the engineering and technical requirements to ensure the safety of the various systems of wind turbines (WTs). Extreme operating gusts (EOG) case is one of the extreme wind conditions, which affects the structural strength of WTs and should be considered for load analyses. This case corresponds to a rapid wind speed change with specific duration and amplitude characteristics. The identification of such wind speed cases, may contribute to ultimate analysis of WTs, in terms of the most likely peak-peak values of IEC gusts with one and fifty year recurrence periods respectively. In the present study, an advanced signal analysis method for the identification of the aforementioned extreme cases is implemented. The method has been applied to analyse wind speed gusts from two complex sites. The results show that, the implemented technique may be used successfully in the gust occurrence identification of wind speed data. In addition, important conclusions are drawn about wind speed characteristics in the examined sites, which may be used as a basis to ultimate analyses. 
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