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Consequence modeling of explosion at Azad-Shahr CNG refueling ‘l)omwk
station

Mehdi Parvini’, Ali Kordrostami

School of Chemical Engineering Petroleum and Cas, Semnan University, Semnan, Iran

ARTICLE INFO ABSTRACT

Article history: Safety of people has been the most important concern since the onset of commercial use of Compressed
Received 25 July 2013 Natural Gas' as a novel type of vehicle fuel. Provided a car vessel bursts, irreversible consequences will
']‘(‘J‘:"’r‘;' ]‘l'l":“"'"“] e surface. The most important hazard threatening people and their properties in (NG distribution stations
hm:‘wd.w April 2014 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

Keywards
Consequence modeling
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journal homepage: www.elsevier.com/locate/jlp

Analyzing effective factors on leakage-induced hydrogen fires @ A

Javad Mousavi, Mehdi Parvini’

Faculty of Chemical Engineering. Petroleurn and Cas, Semnan University, Semnan, Iran

ARTICLE INFO ABSTRACT

Article history: Currently, novel energy resources are receiving increasing attention as a response to the limitation in
Received 26 March 2015 fossil fuels as well as their adverse effects on human health. Hydrogen, one of the most abundant ele-
Received in "f"'sm form ments on the earth, can be regarded as a new energy source to replace fossil fuels. Therefore, safety
i(?:?;b;rlj-e‘l:nber 2015 assessment of the relating prm‘vssq\ is very crucial by increasing use of llydwgcnr‘u afuel source. In this
Available online 12 December 2015 regard, consequence analysis for risk assessment and power reduction is very important The present
study aims at modeling hydrogen dispersion along with consequence analyses for such events as jet fire
and flash fire. The model was validated by using the data derived from a study on hydrogen leakage in
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Consequence modeling of a real rupture of toluene storage tank ®Cmsm_k

Hamidreza Haghnazarloo, Mehdi Parvini’, Mohammad Nader Lotfollahi

Faculty of Chemical Engineering Gas and Petroleum, Semnan University, Semnan, lan

ARTICLE INFO ABSTRACT

Ari history: Chemicals used in paint industry are generally comprised of toxic and inflammable substances; they may
Received 14 December 2014 cause serious problems for humans and environment if safety conditions are neglected. In 2012, rupture
':‘:g‘;",]g‘l;”““" o of a toluene tank in a paint factory in Iran claimed lives of two workers near the tank. The present study
AccaptoA 21 uns 2018 is formulated in order to model the incident. The results showed the area prone to flash fire occurrence
Available online 27 June 2015 and extension. Furthermore, radiation was measured in terms of distance to the tank. A bund wall is also
assumed around the vessel in order to determine its influence on evaporation in flash fire area, radiation,
and maximum concentration of vapor cloud. The results provided important hints on minimum and
Consequence modeling required distance of electrical equipment or electrical enclosure (PLC) installation from vessels as well as
Rupture suitable distance between the vessels. Finally, preventive recommendations were proposed to reduce the
Toluene storage tank risk of potential accidents.
Flash fire © 2015 Elsevier Ltd. All rights reserved.
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as leakage consequence modeling for buried gas pipelines @CW,‘,M

ehdi Parvini’, Elmira Gharagouzlou

aculty of Chemical Engineering. Gas and Petroleum, Semnan University, Semnan, Iran

RTICLE INFO ABSTRACT

rticle history: One of conservation transfer methods for such widely-used gases as natural gas and hydrogen is buried
eceived 22 February 2015 pipelines. Safety of these pipelines is of great importance due to potential risks posed by inefficiencies of
eceived in revised form 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
octqoescE g and far-field, and a comprehensive model was proposed in order to ensure safety of buried gas supply
Buried gas pipelines pipelines. Near-field model which is related to soil and ground and its output is the gas released at
wdrogen different points and times from ground surface and it was adopted as input of far-field sub-model which
ispersion is dispersion model in atmosphere or an open space under the surface. Validation of near-field sub
atural gas 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.

cepted 8 July 2015
wailable online 11 july 2015
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Intensity levels [k\W/m: Probit levels Dose levels Lethality levels [fraction]

4 2.73 1.27E+06 0.01

S./2 5.8E+06 0.1
7.5 2.51E+07 0.99
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Y =1.47 +1.37 In (P)
Y =5.13+1.37 In (P)

Pressure in psig units
Pressure in barg units
P = peak overpressure (barg) 1% fatality

50% fatality
95% fatality

20-in.
bypass

(Equation 4a)
(Equation 4b)

0.17 barg (2.4 psig)
0.90 barg (13.1 psig)
3.00 barg (43.5 psig)

FILXBOROUGH, 01.06
Uk
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Threshold Limit Values ® from ACGIH ®)2008 TLVs and BEIs

Chemical Substance TWA (8-hour Average) STEL (15-Minute Average)
Ammonia 25 ppm 35 ppm
Benzeze 0.5 ppm 2.5 ppm
Carbon Dioxide 5,000 ppm 30,000 ppm
Carbon Monoxide 25 ppm
Chlorine 0.5 ppm 1 ppm
Diesel Fumes 15 ppm
Gasoline 300 ppm 500 ppm
Hydrogen Sulfide 10 ppm 15 ppm
Nitrogen Simple Asphyxiant
Nitrous Oxide 50 ppm |
Nitrogen Dioxide 3 ppm | s ppm
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DISASTER
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Hazard VS.

A hazard is something that has the
potential to cause harm

()
1

A shark in the ocean
is a hazard

Risk

Risk is the probability that a
hazard will cause harm

Swimming with a shark
is a risk
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Exploration & Production

GENERAL SPECIFICATION

SAFETY

GS EP SAF 253

Impacted area, restricted area and fire zones

05| 012012 | Upaste folowing he £ reorganisaton. March 2011
04| 102005 | Sectons 2.3.5.6.7, 6 and Appencic A updstza
o 102005 _| Compiete review and upcate

© 1012005 _| Adeiton of Group name and g0

o 102003 | Change of Group name and logo

Rer Date | Notes

7.2 Fire zones

The table below indicates the scenarios, main input data (based on retained credible events)
and criteria applicable to establish the fire zone safety distances.

Effect Scenario Specific conditions Criteria
20mm '” leak diameter
Un-ignited flammable gas/spray Initial release rate for 10 minutes
cloud dispersion from gas/ two- Release height 1 m
Phass or Bould releass Horizontal jet and horizontal-
impacted jet
Flammability - - - o LFL
Size of retention basin or 20 mm '
leak diameter (spreading pool}
I;'rﬁu‘)d pool vaparisation {LPG Initial release rate for 10 minutes
¥ Release height 1m
Horizontal jet
20 mm ™ leak diameter
Jetfire from gas, two-phase or Initial release rate for 10 minutes
Thermal liquid release Release height 1 m 9.5 kW/m? &
radiation 2
Horizontal jet
Pool fire in retention basin Size of retention basin
Vapour cloud explosion (VCE) Unit volume haif full of flammable
Overpressurs in unit gas at stoichiometric concentration 200 mbar

(1) Corresponds approximatefy to the full bore rupture of a 17 pipe diameter

(2) Including solar radiation

Lm e oo o OJIMI N J S oo ‘

L LS 6 183l (juoRi ‘
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