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22 Abstract
23
24 The efficient wind turbine monitoring and the identification of abnormal turbine states are crucial to 
25 advance the wind farm operations and management. This paper presents a pioneer study of identifying 
26 wind turbine health states based on their SCADA data. A Bayesian framework is introduced to explore the 
27 feasibility and potential of identifying abnormal turbine states based on SCADA data only. Three methods, 
28 the bin method, the multivariate normal distribution based method, and the Copula method, are applied and 
29 compared in the Bayesian framework development based on SCADA data of two commercial wind 
30 turbines. A comprehensive study is conducted to analyze the pros and cons of three methods. 
31 Computational results demonstrate the effectiveness of the proposed methods and the Copula method 
32 outperforms other two after a careful model calibration. Extending the Bayesian Copula model to produce 
33 the one-step ahead prediction of turbine health states is also explored. In addition, the advantage of the 
34 proposed framework is further validated by comparing with the classical power curve based monitoring 
35 methods. Generated results show the feasibility of identifying turbine health states with SCADA data and 
36 the great potential of further enhancing the health monitoring function.
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