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Intelligent Monitoring and Early Warning System for Intelligent Production
Safety in Smart Power Plants
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Abstract : Amid the deep integration of energy structure transformation and digital technologies, smart power plant
construction has become a pivotal direction for driving safety transformation in the power industry.
Traditional power plant safety management faces bottlenecks such as reliance on manual equipment
inspections, inadequate environmental monitoring coverage, and difficulties in integrating multi-source
data, which are prone to triggering major accidents under extreme operating conditions. To address
these challenges, this study developed an intelligent monitoring and early warning system for production
safety based on loT, big data, and Al technologies. By deploying a high—precision sensor network, the
system achieves comprehensive real-time monitoring of equipment operation parameters, environmental
indicators, and personnel behavior. Combined with edge computing and cloud computing technologies,
it processes massive heterogeneous data through cleaning, storage, and analysis. The system employs
LSTM neural networks and random forest algorithms to build fault prediction models, achieving 72—-hour
leakage warnings for boiler combustion parameters and 48-hour advance identification of steam turbine
bearing failures, with warning accuracy exceeding traditional methods by over 30%. Multi-source data
fusion technology effectively reduces relay protection misoperation risks by correlating environmental
monitoring and equipment status data, significantly lowering false alarm rates.
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