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Natural gas

One of conservation transfer methods for such widely-used gases as natural gas and hydrogen is buried
pipelines. Safety of these pipelines is of great importance due to potential risks posed by inefficiencies of
the pipelines. Therefore, an accurate understanding of release and movement characteristics of the
leaked gas, i.e. distribution and speed within soil, the release to the ground surface, the movement of
hydrogen gas through the ground, gas underground diffusion, gas dispersion in atmosphere, and
following consequences, are very important in order to determine underground dispersion risks. In the
present study, consequences of gas leakage within soil were evaluated in two sub-models, i.e. near-field
and far-field, and a comprehensive model was proposed in order to ensure safety of buried gas supply
pipelines. Near-field model which is related to soil and ground and its output is the gas released at
different points and times from ground surface and it was adopted as input of far-field sub-model which
is dispersion model in atmosphere or an open space under the surface. Validation of near-field sub-
model was performed by the experimental data obtained by Okamoto et al. (2014) on full-scale hydrogen
leakage and then, possible scenarios for far-field sub-model were determined.

© 2015 Elsevier Ltd. All rights reserved.

G99 A of bglas 10190 woli (3L 3 519590 H0 IST s Alio— IS

Journal of Loss Prevention in the Process Industries

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/jlp

Consequence modeling of explosion at Azad-Shahr CNG refueling @CrossMark
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ARTICLE INFO

ABSTRACT

Article history:

Received 25 July 2013
Received in revised form
10 April 2014

Accepted 19 April 2014

Keywords:

Consequence modeling
Compressed natural gas
Fire and explosion

Safety of people has been the most important concern since the onset of commercial use of Compressed
Natural Gas' as a novel type of vehicle fuel. Provided a car vessel bursts, irreversible consequences will
surface, The most important hazard threatening people and their properties in CNG distribution stations
is pressurized natural gas in station storage vessels and car vessels. Storage vessels are far from people;
however, they may damage other properties such as pipes, valves, electrical equipment, and etc. Owing
to the distance between storage vessels and the hive, the risk is not considered a big concern; on the
contrary, car storage vessel is very close to the passengers sitting in the car and those standing around
the car. The proximity heightens the risk as the consequences caused by vessel burst can be more
catastrophic than the former condition. Taken together, the car CNG vessel burst may be regarded as the
most hazardous event at CNG distribution centers. It is believed that modeling the mentioned events can
illustrate risky conditions. The present study was formulated in order to model one of such accidents
occurring in Azad-Shahr in the winter 2010. The obtained results provided useful points and recom-
mendations like the minimum safe distance from rupture center depending on such outcomes as
overpressure, types of fire, or toxic release. The recommendations provided by the present study can
prevent people from calamitous events and they can be adopted so as to reduce severity of possible
events.

© 2014 Elsevier Ltd. All rights reserved.
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A sensitivity analysis of parameters affecting the
hydrogen release and dispersion using ANOVA

method
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Keywords:
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PHAST

Sensitivity analysis studies how the output variables are affected by input variables of a
statistical model. In other words, this model systematically changes the inputs of a sta-
tistical model so that the effects can be predicted in the output. Using this method, the
effect of different variables including key variables in the model was determined. In this
project, 9 independent variables were evacuated for sensitivity analysis of hydrogen
release in the environment. These variables are divided into process variables (supply
temperature, pressure, leakage diameter, and height of release point) and environmental
variables {temperature, wind speed, pressure, humidity and surface roughness). In this
study, fractional factorial experiment design 2);> and analysis of variance were used to
specify the conditions of different scenarios and statistical analysis of results for 68 sce-
narios, respectively. All results were examined in stable conditions F and D. To consider
the possible extreme points in results, 4 scenarios were considered for central conditions.
Results showed that the model is more sensitive to process variables than environmental
variables. Leakage diameter, supply pressure and supply temperature have the highest
impact on the rate of discharge while supply diameter and surface roughness have the
highest impact on dispersion.
Copyright © 2016, Hydrogen Energy Publications, LLC. Published by Elsevier Ltd. All rights
reserved.
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