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Research on Intelligent Monitoring and Fault Diagnosis System for Petrochemical Equipment
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Abstract: The research on intelligent monitoring and fault diagnosis system for petrochemical equipment focuses on building a new
generation of equipment health management system, and improving the operational reliability of key equipment through
interdisciplinary technology integration. The research focuses on three core issues: the construction of intelligent perception networks,
multi-source heterogeneous data processing, and optimization of intelligent diagnostic algorithms. It systematically elaborates on the
full chain technology system from data collection to decision support. Digital twin technology achieves dynamic mapping between
physical space and information space, and industrial artificial intelligence algorithms break through the limitations of traditional
diagnostic methods in complex fault identification. The research proposes a hierarchical and progressive system architecture design
principle, establishes differentiated monitoring schemes for rotating machinery, reactors, and pipeline systems, and forms a hybrid
diagnostic paradigm that integrates knowledge driven and data-driven approaches. The technological achievements provide theoretical
support for predictive maintenance, significantly improving the timeliness of fault warning and the accuracy of diagnostic results, and
have important engineering value for ensuring the safe and economic operation of petrochemical plants.
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