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Design of Safety Monitoring System and Risk Early Warning
Model for Chemical Storage Tank Group
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Abstract

As a key facility for the storage and transportation of hazardous chemicals, the safety level of chemical storage tank groups directly
affects enterprise operations and environmental safety. In recent years, frequent leakage and explosion accidents have exposed
issues such as lagging monitoring and insufficient early warning. Based on the risk characteristics of storage tank groups, this paper
constructs an intelligent safety monitoring system that integrates multi-source sensor information, combining edge computing and
big data analysis to achieve real-time perception and dynamic early warning. The system realizes full lifecycle monitoring of storage
tanks through parameter acquisition, status recognition, and risk model calculation, and designs a three-layer system architecture with
a risk assessment model integrating fuzzy analytic hierarchy process and Bayesian network. Experiments show that the system’s early
warning accuracy reaches 93.7%, significantly improving monitoring precision and response speed, providing a scalable intelligent
approach for the safety management of chemical storage tank groups.
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