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Abstract : As a cornerstone of China's energy infrastructure, thermal power plants are confronting multifaceted
challenges including energy efficiency enhancement, pollution control, and equipment reliability
optimization. Breakthroughs in big data analytics have pioneered innovative approaches for
operational optimization. By integrating multi—-source heterogeneous data and establishing distributed
storage architectures, these technologies effectively resolve traditional data silo issues, providing
technical support for real-time energy consumption monitoring and dynamic decision-making
processes.Specifically, the integration of Spark—-based Mini-Batch K-means algorithm with Elbow
method enables mining of correlation patterns between boiler combustion efficiency and pollutant
emissions, optimizing combustion parameter configurations while reducing coal consumption.
Meanwhile, the application of time series data analysis classification methods combined with
convolutional neural network (CNN) early—warning models has significantly enhanced fault diagnosis
capabilities and abnormal operating condition response speed for core equipment such as steam
turbines.These technologies not only respond to the national energy strategic needs, but also become
the key research direction of "National Key Supported High—tech Fields" and Hebei Provincial Thermal
Power Energy Conservation and Environmental Protection Engineering Technology Research Center.
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