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Discussion on the configuration of safety instrumented system for inlet and outlet pipelines

of 3 000 m’ yellow phosphorus storage tank
XU Chuan
(Sinopec Nanjing Engineering Co., Lid., Nanjing 210049, China)

Abstract: Yellow phosphorus is a hazardous chemical, and its storage process is confronted with multiple risks
such as fire, explosion, poisoning and environmental pollution. Taking a 3 000 m’ yellow phosphorus storage
tank in a project as the research object, the influence of the configuration of its inlet and outlet pipelines on
the overall safety and stability of the storage tank is studied. Based on current national laws and regulations,
combined with the design characteristics of production and storage in the yellow phosphorus industry, the
necessity of configuring the safety instrumented system (SIS) for the inlet and outlet pipelines of this
specification of yellow phosphorus storage tank is demonstrated. Furthermore, the construction scheme of the
safety instrumented system is elaborated from the aspects of safety instrumented functions determination, safety
integrity level (SIL) assessment, system selection and design, installation and commissioning, as well as
operation and maintenance management. The research results provide technical reference and theoretical support
for the safety protection design of inlet and outlet pipelines of yellow phosphorus storage tanks.

Key words: yellow phosphorus storage tank; safety instrumented system (SIS); safety integrity level (SIL);major

hazard installations; hazard and operability analysis (HAZOP); layer of protection analysis (LOPA)
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Fig. 1 Schematic diagram of yellow phosphorus storage and

transportation process flow
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Table 2 Hazard and operability analysis record of yellow phosphorus storage tanks
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Table 3 Record of protection layer analysis for yellow phosphorus storage tanks
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