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Reliability analysis and redundancy design of oil depot safety management
automation system

Wen xin, Han Jiyang (China Aviation Fuel Co., Ltd. Gansu Branch, Lanzhou Gansu 730300, China)

Abstract: under the background of the global energy pattern reform and the expansion of China’ s oil depot storage
scale, the reliability of the oil depot safety management automation system has become the key. This paper constructs
a system architecture including the field perception layer, edge control layer and cloud management layer, establishes
hardware, functional safety and data transmission reliability indicators based on ISO and national standards, and uses
FMEA method to identify high-risk points in sensors and communication links. For reliability requirements, redundancy
“two out of
three voting” mechanism and multi-level energy guarantee are designed, and the system is verified through standardized
interface integration and phased testing. The engineering case shows that the system availability is increased to 99.92% after
the transformation, and the economic benefit is remarkable. The research provides a technical path and practical reference
for the reliability improvement of oil depot automation system.
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