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Abstract: As a core sector of the process industry, the chemical industry is characterized by high temperature, high
pressure, and strong corrosion in its production processes. Chemical instrumentation serves as the “sensory nerves” of
production, and its operational reliability is directly related to production safety, product quality, and economic efficiency.
This paper first elaborates on the essence of predictive maintenance technology and the characteristics of chemical
instrumentation. It then provides a detailed analysis of the specific applications of vibration analysis, oil analysis, infrared
thermography, ultrasonic testing, and data-driven technologies in chemical instrumentation. Subsequently, an economic
assessment system is constructed from the perspectives of direct and indirect costs, and case studies are used to validate
the economic feasibility of predictive maintenance technology. The aim is to provide references for chemical enterprises to

enhance their instrumentation management practices.
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