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WIND TURBINE RELIABILITY ANALYSIS CONSIDERING
OPERATING ENVIRONMENT

Duan Guizhong', Qin Wenping', Lei Da’, Li Shengwen®, Shi Jingjia'
g png g &l
(1. Shanxi Key Laboratory of Power System Operation & Control( Taiyuan University of Technology) , Taiyuan 030024, China;
2. State Grid Shanxi Electric Power Research Institute, Taiyuan 030001, China)

Abstract: According to the different characteristics of WTG subsystem, this paper divides the WTG into three parts:
power-electronic system, mechanical system and control system. In order to describe the nonlinear relationship between the
failure rate of WTG mechanical system and the wind speed, the Copula function is used to study the correlation relation and
generate correlation samples. This paper finds a wind turbine reliability analysis method which considers the influence of
wind speed and temperature for the three parts. At the end of this paper, according to the historical foundation of wind
farm, the case analysis the 2 MW permanent magnet synchronous generator failure in the different wind speed and
temperature. Research result shows that using the method of this paper can get the quantitative relationship between wind
speed, temperature and the WTG failure rates. And this paper provides a method more accurate for WTG reliability analysis.

Keywords: WTG; failure rates; reliability; junction temperature ; Copula function; correlation sample



