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Failure classification and PFD, , calculation method for safety instrumented

systems based on incomplete proof testing

LI Qiujuan' , XIONG Wenze’* , DIAO Yu', LIU Yao’, LIU Shengnan' , WANG Yang’
(1. National Petroleum and Natural Gas PipeChina Network Group Co., Ltd., Tianjin 300450, China)
(2. Instrumentation Technology and Economy Institute, Beijing 100055, China)

Abstract; Currently, the calculation of the average probability of dangerous failure on demand
(PFD,

avg

) for safety instrumented systems ( SIS) was based on the method of complete proof testing ( as-
suming 100% coverage of proof testing). However, in practical application, this completed proof testing
only exists in ideal situations, especially when faced with complex systems or maintenance strategies, and
the calculation errors was difficult to accept. This article is reported that the failure partitioning under in-
complete proof testing, and based on the new failure classification, uses Markov state transition to con-

struct a probability model. Based on this model, PFD,, is calculated to reduce the error in probability

2024 4F55 4 1

calculation.
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