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3D Modeling to Calculate the Hazard Range of High Pressure

Buried Natural Gas Pipeline Leakage in Mountainous Area

CHEN Li-giong' , ZHAO Kui', XU Duo', ZHANG Kai'*, MA Guo-guang' , ZHAN Wen-wen’
(1. College of Petroleum and Natural Gas Engineering, Southwest Petroleum University, Chengdu 610500, China;
2. China Petroleum Baoji Steel Pipe Research Institute, Baoji 721008, China)

[ Abstract] As China’s mountainous regions host more and more gas pipelines, incidents involving natural gas leaks that cause harm
to the environment or injure people are growing increasingly common. To investigate the diffusion behavior and vertical hazard distance
of leakage gas in mountainous regions, a three-dimensional model of pipeline-soil-air was created with CFD software. The impacts of
various obstructions, soil types, burial depths, leak hole shapes, and leak directions on the propagation of natural gas pipeline leaks
and hazard distances were studied separately. The results show that in proportion to the direction angle between the buoyant force and
the leakage hole, the vertical hazard distance and the rate of gas diffusion to the ground decrease. Diffusion rates and hazard ranges
are larger for square and triangle leaking holes compared to circular ones. As soil porosity and granularity increase, the rate at which
escaping gases diffuse into the soil increases steadily. The time it takes for the gas leak to release will vary depending on the burial
depth, and as soil burial depth increases, so will the vertical hazard distance. Obstructions will alter the diffusion path of the leaking
gas and accelerate the vertical hazard distance. Culverts will allow the gas to accumulate in the ditch to form an area of high concen-
tration.
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Fig. 1  Physical modeling of buried natural gas pipelines
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Fig. 2 Concentration changes calculated for four grids
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Fig. 5 Cloud chart of natural gas diffusion at different moments of the leakage
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