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Abstract : With the large-scale development of wind power, abnormal data mixed within the massive operational
data collected by wind turbine data acquisition and monitoring systems severely impacts the accuracy
of equipment condition assessment and fault early warning. Based on the production practices of
Huaneng New Energy Co., Ltd., this paper systematically analyzes the typical types and generation
mechanisms of abnormal data in wind farm SCADA systems. It focuses on three anomaly identification
methods—statistical threshold—based, rule logic-based, and machine learning—based—and proposes
a hierarchical fusion engineering application framework. Practical applications demonstrate that this
framework can effectively identify various anomaly patterns such as sensor failures, communication
anomalies, and early—stage equipment degradation, providing technical support for enhancing the
intelligent operation and maintenance of wind farms.
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