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Reliability Analysis of High-High/Low-Low Level Interlocks in Safety Instrumented
Systems (SIS) for Petrochemical Tank Farms
Yan Yanfeng (Sinopec (Henan) Petrochemical Co., Ltd., Luoyang Henan 471012, China)

Abstract: The high-high/low-low level interlock in petrochemical tank farms is a core protective component of the
Safety Instrumented System (SIS). Its reliability is closely related to tank farm safety incidents and is primarily constrained by
factors such as hardware compatibility, logic design quality, and maintenance management. This paper proposes solutions
from the perspectives of hardware optimization, precise configuration of logic software, lifecycle maintenance, and
reliability verification. After optimization, the false action rate of the interlock was reduced to 0.014 times/unit - year, with
the response time consistently maintained within 0.3 seconds, meeting the requirements for SIL.2 safety integrity level. This
not only addresses the key issues currently present in intetlocks but also provides a practical implementation model for the

optimization of similar safety instrumented systems in the industry.
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