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Risk-based optimization method for long-distance oil and gas transmission pipeline route

Zhang Shengzhu Wu Zongzhi

(China Academy of Safety Science and Technology, Beijing 100012, China)

Abstract; Selection of the route of long-distance oil and gas transmission pipeline is a complicated multi-target problem. Accident risk
control and construction cost reduction are two major targets for such selection. By applying multi-target decision theoretical ap-
proach and with the route of acceptable risk and lower construction cost as optimization target, this paper puts forward an optimiza-
tion method for selection of the route of long-distance oil and gas pipeline. By investigating the computation method for the optimized
target, the paper analyzes the constraint conditions of such selection, determines the precision and range of grid division, and establi-
shes the route selection optimization model. Subsequently. the model is solved by dynamic programming algorithm and a case study
is demonstrated. The results show that, the risk-based route selection optimization method is feasible, individual risk criteria of long-
distance oil and gas transmission pipeline and relocation of villages or buildings (structures) can serve as the constraint conditions for
the selection. Delining the local topography and landform around special region helps to control individual risk. The weighting distri-
bution of the two optimized targets needs adjustment according to actual conditions.

Key words: long-distance oil and gas transmission pipeline; risk analysis; safety planning; multi-objective optimization; route selec-
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Table 1 Types of terrain that long-distance oil and gas

transmission pipeline go through
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Table 2 Code and construction costs of different terrain types
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