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Abstract : With the power industry's heightened demands for safety management, thermal power plants — as core
energy supply facilities — face significant challenges in risk prevention under complex conditions including
extreme temperatures, high pressure, and flammable/explosive environments. Traditional emergency
management systems suffer from critical flaws such as information silos, delayed early warmings, and over—
reliance on manual decision—-making processes, making them ill-equipped to meet the demands of intelligent
transformation.In order to improve the safety control level of thermal power plants, this study develops a
comprehensive management system integrating intelligent early warning, dynamic evaluation and emergency
linkage by comprehensively integrating Intemet of Things, big data analysis and artificial inteligence technology.
The system integrates sensor networks, SCADA systems, and historical databases through a multi-source
heterogeneous data fusion architecture, enabling real-time equipment status monitoring and risk quantification.
By employing transfer learning algorithms to build cross—unit fault feature extraction models, combined with
LSTM time series prediction and dynamic threshold adjustment mechanisms, the system significantly improves
early warning accuracy to 92.3%, representing a 25 percentage point improvement over traditional methods. A
reinforcement leaming—based emergency decision module is designed to support graded response scenarios
and 3D visualization simulations, reducing emergency response time to within 15 seconds and enhancing
contingency plan execution efficiency by over 40%.
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