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Real-time condition monitoring of wind turbine
based on incremental relative entropy

Wang Ziqi' Zhang Shuyao' Liu Changliang'’
(1. School of Control and Computer Engineering, North China Electric Power University, Baoding 071003, China;

2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract : Aiming at the problem of real-time condition monitoring of wind turbine, a real-time monitoring method based on incremental
relative entropy was proposed. Firstly, based on the analysis of the characteristics of sliding window data, the formula of incremental
relative entropy which is suitable for real-time calculation was derived. And the time complexity of incremental relative entropy is O(1) ,
which is lower than O(n) of conventional calculation method. Next, a real-time wind turbine condition monitoring method based on data-
driven and normal behavior modeling was proposed and the incremental relative entropy was used as the index of real-time residual
analysis. The effectiveness of the proposed method was verified by the actual gearbox fault data of a 2 MW wind turbine. The results
show that relative entropy residual analysis can realize fault warning at least 8 ~ 10 days in advance, which is better than the conventional
statistics. The calculation time of incremental relative entropy was only 0. 4% ~ 1. 9% of the conventional calculation method, which has
significant advantages in real-time performance.
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Fig.2 Real-time condition monitoring method

based on incremental relative entropy
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Table 1 Training and test results of the
LR model and LSSVM model
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