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Abstract

This paper systematically elaborates on the core concept of safety integrity and its significance in industrial safety protection systems,
with a focus on analyzing the functional characteristics and reliability requirements of safety valves as critical safety equipment. The
study particularly examines the failure modes of safety valves and their potential impact on system safety, highlighting the necessity
of conducting research to enhance the reliability of safety valves. Using the evaluation method of safety integrity level and FMEDA
method, two technically feasible approaches to improve the safety integrity level of safety valve are put forward: (1) online real-time
monitoring technology is adopted to reduce the probability of the undetected and dangerous failure; (2) Online calibration technology
is adopted to shorten the verification cycle of safety valves. These measures can effectively enhance the SIL rating of safety valves,
providing crucial technical support for improving the reliability of safety protection systems in industrial applications.
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