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Risk Assessment of Submarine Pipeline Leakage based on
Game Theory-set Pair Analysis

LIU Hou
(Shenzhen Branch of CNOOC (China) Co., Ltd., Shenzhen 518067, China)

Abstract: In order to accurately assess the leakage risk existing in the operation of submarine pipelines, an index system of
submarine pipeline leakage risk assessment was established on the basis of investigation of submarine pipeline accident
databases at home and abroad. G1 method and entropy weight method were used to assign subjective and objective weights
to each index, and the relationship between the two weights was coordinated by game theory. Finally, set pair analysis
method was used to process the indicators. The leakage risk levels of different pipe segments are obtained. The results show
that the weight of the combination of game theory is more reasonable, and the index with the combination weight greater
than 0.06 is the density of fishing vessels, the density of shipping vessels, typhoon, seawater corrosion, H,S corrosion,
earthquake and pipeline buried depth in order from the largest to the smallest. The higher risk level of pipe segments 12 and
20 is level IV, and through the set pair potential analysis, it is found that pipe segments 9, 13, 15 and 20 are in the same
potential area, indicating that the risk has a tendency to develop to a higher level. The risk of pipeline leakage can be
reduced by limiting ship speed, prohibiting berthing in pipeline protection area, setting up weather warning device,
strengthening patrol line, setting up warning sign and so on. The research results are expected to provide guidance for
improving the operation and management level of submarine pipelines.
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