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Intelligent Determination Method for Scada Data Abnormal States of Wind
Turbines Based on Time-Varying Hidden Markov Model

CHEN Xiukang'*
(1. Guangxi Vocational University of Agriculture, Nanning 535427, China;
2. Guangxi Minzu University, Nanning 530006, China)

Abstract: Due to the influences of wind speed changes. harsh environments, and human power restrictions on the opera-
tion of wind turbines, there are various abnormal data in supervisory control and data acquisition (SCADA) systems. Directly
analyzing raw data can lead to deviations and reduce the accuracy of abnormal state detection. Therefore, an intelligent deter-
mination method for abnormal states in the SCADA data of wind turbines based on time-varying hidden Markov model is pro-
posed. sliding window technology and data augmentation state matrix are used to smooth the SCADA data of wind turbines
and obtain denoised data, providing high-quality data for the intelligent determination of abnormal data states in the future.
Classify and process the data based on its features after denoising to obtain different subsets. By using a time-varying hidden
Markov model, a comparsion of the attributes of normal data with the attributes of classified sub datasets is made, which
shows that the data state is normal for the consistent of data attributes, and the data state is abnormal for the inconsistent,
thus achieving the intelligent determination of abnormal states in wind turbine SCADA data. Experimental results show that
this method can accurately determine the abnormal status of wind turbine SCADA data, with a recall rate of 0. 98, a maxi-
mum false alarm rate of 4. 13% , and an F, value of up to 0. 96, ensuring the safe and stable operation of the SCADA system.

Keywords: time-varying hidden Markov model; wind turbine SCADA data; abnormal data status; intelligent state deter-

mination; sliding window technology
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