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Study on reliability optimization and fault traceability of
rotating equipment in refinery life cycle
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Abstract

In oil refining facilities, rotating equipment such as pumps, compressors, turbines, and fans, which operate under high loads and
frequent operational fluctuations, have become critical weak points in production systems. Traditional maintenance models dominated
by “post-failure repairs and experience-based approaches” struggle to meet the triple constraints of enhanced safety, reduced carbon
emissions, and cost efficiency. To address this challenge, this study innovatively establishes a reliability assessment framework
covering the entire lifecycle from “design, manufacturing, installation, operation, maintenance, to decommissioning.” Additionally,
it proposes a fault traceability technology integrating multi-source industrial big data, mechanistic models, and knowledge graphs.
Through practical implementation at a million-ton-per-day refinery, this framework and methodology have been validated to improve
the reliability of rotating equipment, ensuring safe, stable, and efficient refining operations. Key words: refinery; rotating equipment;
reliability engineering; fault traceability; whole life cycle
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