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Fire Simulation Analysis of Natural Gas Pipeline Leakage Based
on Large Hole Model

WANG Xiaowan', NAN Qingbin', LUO Jihao® and LUO Zhengshan'
( 1. School of Management, Xi’ an University of Architecture and Technology, Xi’an 710055, China;
2. Ruixin Institute of Beijing Institute of Technology, Beijing 102488, China )

Abstract: In order to explore the leakage law of natural gas pipelines and define the influence of natural gas
jet fire radiation and explosion overpressure, the natural gas leakage amount and leakage rate were determined
based on the Gaussian plume large — hole leakage model, and the SHELL jet fire model and TNT equivalent explo-
sion model were used to simulate and analyze. Radiation intensity radius of jet fire and overpressure radius of late
explosion under different working conditions. Through the analysis of the simulation results of the example, it is
shown that the size of the natural gas leakage aperture and the stability of the atmospheric environment, the former
has a more significant effect on the natural gas fire. The fire damage level and the degree of environmental damage
can be defined by referring to the fire damage threshold table. The PHAST platform can comprehensively and intui-
tively simulate the intensity and scope of natural gas leakage fires, and the results can provide corresponding refer-
ences for on —site safety assessment and the formulation of pipeline fire emergency plans.

Key words: natural gas leakage; jet fire; steam cloud explosion; simulation
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Research on High — speed Railway Meteorological Disaster Risk
Analysis Method based on Monitoring Data Mining

BAO Yun', GAO Ge*, LI Yaqun’, MA Zhen' and CHEN Zhonglei’
(1. Institute of Electronic Computing Technology, China Academy of Railway Sciences Group Co. , Lid,
Beijing 100081, China; 2. China Meteorological Administration, National Climate Centre ,
Beijing 100081, China; 3. Beijing Jingwei Information Technologies Co. Lid. , Beijing 100081, China)

Abstract: Meteorological disaster risk assessment plays an important guiding role in high — speed railway me-
teorological disaster prevention. Based on the analysis of the main meteorological factors affecting the operation of
high — speed railway, the index system of high — speed railway meteorological disaster risk analysis is studied, in-
cluding the risk of disaster causing factors, the sensitivity of disaster pregnant environment, the exposure and vul-
nerability of disaster bearing body, and the ability of disaster prevention and mitigation. The risk assessment meth-
ods of high — speed railway meteorological disasters with multiple and single disasters are discussed. Taking the
wind disaster risk evaluation as an example, the risk assessment index system of wind disaster is established, and
the wind risk is studied based on entropy weight method. On this basis, the wind risk is analyzed by weighted com-
prehensive evaluation method. Combined with the wind monitoring data of specific lines, the wind risk of corre-
sponding lines is studied, and the risk zoning is carried out. Compared with the railway meteorological disaster risk
assessment based on the data of meteorological department, the risk assessment based on the monitoring data of rail-
way meteorological elements reflects the temporal and spatial characteristics of meteorological elements more careful-
ly, and can better represent the characteristics of meteorological disasters along the railway. The research can pro-
vide reference for the prevention and control of high — speed railway meteorological disasters.

Key words: meteorological disaster; high — speed railway; safety; risk; evaluation



