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Fig.1 Dynamic correction and update of typhoon impact
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Residual life prediction of offshore wind turbine components
considering typhoon effects
LIU Lujie',LI Chuanwen’,FU Yang',LIU Zhibin’, HUANG Lingling'
(1. Offshore Wind Power Research Institute,Shanghai University of Electric Power,Shanghai 200090, China;

2. Department of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)
Abstract: Aiming at the problem of residual life prediction of offshore wind turbines under the influence of
typhoon weather, the prediction method of residual life of offshore wind turbine components considering the
dependence of degradation state and typhoon impact is proposed. Based on the analysis of the impact of
typhoon impact model and component state on component degradation process,the reliability model of off-
shore wind turbine components is constructed considering the dependence of degradation state and impact.
In order to improve the accuracy and robustness of prediction under complex operating conditions,a dynamic
prediction model of residual life is established by revising and updating the component degradation model
with actual monitoring data. Parameters of the component reliability model are estimated by using fmincon
function and revised by monitoring data,and the residual life are dynamically predicted. A gearbox compo-
nent of an offshore wind turbine is simulated to verify the effectiveness of the proposed method.

Key words: offshore wind turbines;typhoon weather; component reliability model;residual life prediction;dy-

namic prediction
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Fig.A2 Influence of working condition division on results of principal component clustering analysis
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TableA2 Batts typhoon model parameter distribution and estimated value
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Fig. A4 Comparison of monitoring data between normal operation and deterioration of gearbox
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TableA3 Contribution of gearbox related parameters to first principal components
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Fig.A7 Influence of typhoon arrival rate on reliability and life of gearbox
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