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Abstract: The risk assessment of oil and gas pipeline, one of the current hotspot issues, has gradually evolved from qualitative evaluation
to quantitative evaluation. In order to reduce the effects of subjective factors in the process of quantitative risk assessment of oil and gas
pipeline, we established a quantitative risk assessment model of oil and gas pipeline based on the historical data of pipeline failure. The
index system of basic failure probability and modification factors for oil and gas pipeline was determined by analyzing the failure data of
different types of pipelines in the database, such as Pipeline and Hazardous Materials Safety Administration (PHMSA). The modification
factors are divided into three groups (i.e., quantitative index, semi-quantitative index and qualitative index) according to the degrees of
difficulty in quantifying the modification factors. The first two groups of them can be quantified or quantitatively classified, and only the
last one depends on the experience of experts. Thus, the subjective dependence of risk assessment is reduced greatly. Then, the risk evalu-
ation matrix of oil and gas pipeline was constructed, the likelihood of pipeline failure was quantified by using the failure probability, and
the severity of the failure consequence was quantified by means of the consequence score. Finally, this quantitative risk assessment meth-
od was applied to one gas pipeline system, and a four-color (red, orange, yellow and blue) risk distribution map was plotted to identify
the high risk pipe segments. It is included that the risk assessment method based on the historical data of pipeline failures can quantify the
failure probability of the pipeline objectively, and classify the risk accurately, which is conducive to the implementation of classification
based risk control strategy. It is recommended to create the pipeline failure database in the whole industry or all over the country, so as to
provide a basis for the quantitative risk evaluation based on historical data and even for the formulation of risk control measures.
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