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Fig. 1 Typical cross /séction of the blade
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Fig. 3 u, v-components of wind inflow at hub height
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Fig. 4 Plane of rotation controlled by blade element momentum
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Fig. 6 Local forces of the turbine blade
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Fig. 8 Results of four steps at rated wind speed
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Reliability computation of wind,t ‘\prine blades based on
subset simulatie’rf\algorithm

&~
LIU Gang. FENG Zhou-quan”, (‘-/XHéA Xu-gang, CHEN Zheng-qing
(Key Laboratory of Wind and Bridge Engine ng'éi Klu an Province, Hunan University,Changsha 410082, China)

Abstract;: Blades are one of the most gnporkant components in a wind turbine, thus their reliability is
essential for the healthy operation of a %ind turbine. The traditional Monte Carlo method is not efficient
in reliability calculation. In this p@bery the subset simulation method is applied to the reliability
calculation of wind turbine bladgs(B? reasonably selecting the critical value of intermediate failure events
and the suggested probabi&{(ie}m)r function, a series of samples are simulated by using Metropolis
algorithm,which greatly imprepes the sampling efficiency. The results show that the subset simulation
method is accurate an rg,gd;e’rs a higher efficiency for the reliability calculation of wind turbine blades,

compared with traditional’Monte Carlo simulation in the situation of very small failure probability.

Key words: subset simulation; structural reliability analysis; small failure probabilities; wind turbine

blade;blade element momentum theory
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