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Abstract

With the petrochemical industry’s heightened demands for production safety and environmental protection, external-mounted
instruments have emerged as a critical solution for tank level and temperature monitoring, thanks to their non-contact measurement,
installation without drilling, and leak-proof advantages. Through technical applications and case studies, this paper elucidates their
working principles, technical features, and practical outcomes, with a focus on innovative implementations in crude oil storage
tanks, high-temperature vaporizers, and Safety Instrumented Systems (SIS). It highlights their value in enhancing safety and
reducing maintenance costs, while anticipating trends toward intelligent and high-precision technologies. Research demonstrates that
external-mounted instruments, utilizing sonar ranging and frequency-modulated ultrasonic technologies, overcome the measurement
challenges of traditional instruments in crystalline or highly corrosive media, as well as the difficulties of post-installation
modifications requiring drilling. These advancements provide crucial support for industrial technological upgrades.
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