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Chemical Equipment Failure Probability Model Based on JC Method
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Abstract The chemical equipment general failure probability based on database statistics is the probability when the parameters of all
failure modes take their respective mean. Risk Based Inspection (RBI) technology includes qualitative RBI judgment and quantitative RBI
calculation. Through qualitative judgments, the relative level of risks can be obtained. The devices with relatively low risks do not need a
quantitative RBI, and further quantitative RBI will be focused on those with relatively high risks. It is found that there are two important
aspects in the use of pressure equipments in China, that is, severe defects and over—use, and it is proposed to control the risks. The
shortcomings of the current API 581 method regarding to the severe defects and over—use are analyzed in this paper. With the reliability
theory, the limitations of the mean first order second moment method are shown in practical applications as well as the shortcomings of
RBL In addition, the general failure probability of equipment based on JC model is calculated. This method can be used for any
probability distribution and is not limited to the normal distribution. With the actual distribution of random variables being taken into
consideration, this method can be used equally well for logarithm normal distribution, Weibull distribution or extreme value type I
distribution. Besides, by means of equivalent normal deviation, the non —normal variable is transformed into a normal variable. The
linearization point is not located at the mean value but the failure boundary, and is called the design check point, corresponding to the
structural maximal failure probability, which can be used to estimate the failure consequence of equipment accurately.
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Fig. 1 Equipment correction coefficient
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Fig. 2 Iterative calculation steps for JC method
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Fig. 3 JC correction model for chemical
equipment failure probability
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