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Abstract

The objectives of this independent study were: (1) to assess the areas that
might be affected by the leakage, combustion and explosion of liquefied petroleum gas
(LPG) from a storage tank; and (2) to develop a draft emergency response plan for an
LPG leakage, combustion and explosion in a factory producing electrical conduits and
accessories.

This study set up simulations of leakage, combustion and explosion of an
LPG storage tank in an electrical conduit and accessories production factory. The
storage tank was cylindrical, 2.92 meters long and 1.68 meters in diameter, and
horizontally located 1 meter above ground, and contained LPG at 85% of the tank
volume. Incident simulations were performed using the ALOHA Program to assess the
spatial dispersion and electronic maps to show the affected areas. The results of those
simulations were considered in drafting an emergency response plan.

The results show that: (1) there are three scenarios of affected areas with a
maximum distance from the storage tank: Scenario 1, Toxic Vapor Cloud — the
dispersion of LPG leakage with a concentration of more than 5,500 ppm (AEGL-1)
covering areas within a 277- meter radius; Scenario 2, Flammable Vapor Cloud — the
minimum flammability value at 10% LEL in areas within a 513-meter radius; and
Scenario 3, Vapor Cloud Explosion — the heat energy radiation of more than 2.0
kW/sg.m. covering areas within a 415- meter radius; and (2) considering the safety
distance for evacuation from these scenarios, the emergency response plan covers three
levels of emergency: Level 1 for Toxic Vapor Cloud, the designated evacuation area is
the parking lot in front of the factory; Level 2 for a severe fire with Flammable Vapor
Cloud, the designated evacuation area is the open space in front of a nearby factory;
and Level 3 for Vapor Cloud Explosion, the designated evacuation area is the Pu Chao
Saming Phrai roadside; and the assembly point was the nearby police station.

Keywords: Liquefied petroleum gas, Leakage, Combustion, Explosion, ALOHA
Program
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1. mM5531va01n94 (Tank)

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

Tank type

Diameter/ Length

Volume

State of the chemical
Temperature within the tank
Amount of chemical in the tank
Shape of pollutant is exit
Opening diameter

Leak

Bottom of the leak

Horizontal cylinder
1.68 meters/ 2.92 meters
6,473 liters
Unknown (1¥szuuaulid)
Ambient

3,100 kilograms

Circular opening
0.5 maters

Hole

10 cm

2. m3571vaannne (Pipe)

2.1
2.2
2.3
2.4
2.5
2.6

2.7

Chemical escapes from pipe, the gas
Diameter

Pipe length

The unbroken end of the pipe

Select pipe roughness

Pipe Pressure

Pipe Temperature

Not Burning 8¢ Burning
3 Inc
70 Meters
Connected to infinite tank source
Smooth pipe
0.6 MPa (5.9215 atm)
80°C
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1.2 ms5 lnanvunguvnenma’lalvl (Flammable Area of Vapor Cloud)
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1.3 M35 lvanuunssziiaveanguvinennias (Blast Area of Vapor Cloud
Explosion)
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“ﬁ”wﬂimgﬁaumm (Liquefied Petroleum Gas)” ?mﬁ'u’j"uﬁ 20 ATNHINY 2562 1N
http://www.cbwmthai.org/ FILECONTENT/file/Liquefied%2 0 Petroleum%20Gas/Liq
uefied%20Petroleum%20Gas.pdf

“LPG wéﬁmuu‘%qm%” Auduiud 20 NINYIAN 2562 31N https:/www.wp-energy.co.th/th/what-
we-do/product-services/lpg-for-life

“aauinvosnasl Tnsdoumad” Fufuui 20 AINYIAY 2562 910
https://www.doeb.go.th/knowledge/knowledge article Natural2.htm

“qrutiar 1ves LPG” usufudi 20 nangiaw 2562 110
https://sites. google.com/site/mithdynamite/Ipg-khux-xari/khunsmbati-thawpi-khxng-
Ipg

“LPG” ﬁuﬁ'ui”uﬁ 20 NINYIAY 2562 91N http://eng.sut.ac.th/me/meold/3_2552/436306/LPG.pdf

F1IN1H%199TI979 (2562) “P1avt] Insi@eunad (Liquefied Petroleum Gas; LPG)” Fuduud
23 NINYIAY 2562 Nhttp://www.cbwmthai.org/test/Activity Detail.aspx?id=39

gnmamiﬁimmmﬂaaﬂﬁﬂﬁ'mmﬁmﬁ (2546) “Liquified petroleum gas” Fufusui 23
NINYIAY 2562 91N http:// www.chemtrack.org/Chem-Detail.asp?ID=t0127

U3t A9 Tnavea wiinoa 1A WML (2559) “l@naianulasaseifsifuaisiail
Liquified petroleum gas” ?mﬁ’ui“uﬁ' 23 NINYIAY 2562 91N
https://www.pttgcgroup.com/storage/download/market/sds/refinery/lpg.pdf

U3 dan.irda nsu) (2555) <310 deadrla LG Fuduuii 23 nsngiaw 2562 910
https://thaipublica.org/wp-
content/uploads/2013/09/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%97%
E0%B8%B1%E0%B8%99-
%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%8

2%E0%B9%89%E0%B8%B2%E0%B9%83%E0%B8%88-LPG.pdf


http://www.cbwmthai.org/FILECONTENT/file/Liquefied%20Petroleum%20Gas/Liquefied%20Petroleum%20Gas.pdf
http://www.cbwmthai.org/FILECONTENT/file/Liquefied%20Petroleum%20Gas/Liquefied%20Petroleum%20Gas.pdf
https://www.wp-energy.co.th/th/what-we-do/product-services/lpg-for-life
https://www.wp-energy.co.th/th/what-we-do/product-services/lpg-for-life
https://sites.google.com/site/mithdynamite/lpg-khux-xari/khunsmbati-thawpi-khxng-lpg
https://sites.google.com/site/mithdynamite/lpg-khux-xari/khunsmbati-thawpi-khxng-lpg
http://eng.sut.ac.th/me/meold/3_2552/436306/LPG.pdf
http://www.cbwmthai.org/test/Activity_Detail.aspx?id=39
http://www.chemtrack.org/Chem-Detail.asp?ID=t0127
https://www.pttgcgroup.com/storage/download/market/sds/refinery/lpg.pdf
https://thaipublica.org/wp-content/uploads/2013/09/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%97%E0%B8%B1%E0%B8%99-%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B9%83%E0%B8%88-LPG.pdf
https://thaipublica.org/wp-content/uploads/2013/09/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%97%E0%B8%B1%E0%B8%99-%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B9%83%E0%B8%88-LPG.pdf
https://thaipublica.org/wp-content/uploads/2013/09/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%97%E0%B8%B1%E0%B8%99-%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B9%83%E0%B8%88-LPG.pdf
https://thaipublica.org/wp-content/uploads/2013/09/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%97%E0%B8%B1%E0%B8%99-%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B9%83%E0%B8%88-LPG.pdf
https://thaipublica.org/wp-content/uploads/2013/09/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%97%E0%B8%B1%E0%B8%99-%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B9%83%E0%B8%88-LPG.pdf
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9139 NNAIAT (2556) “WISER & ALOHA” Fufusud 20 NINYIAY 2562 91N
http://hia.anamai.moph.go.th/download/pr/PPT%E0%B8%9A%E0%B8%A3%E0%B
8%A3%E0%B8%A2%E0%B8%B2%E0%B8%A2%20%E0%B8%AD.%E0%B8%A
D%E0%B8%B2%E0%B8%A3%E0%B8%B8%E0%B8%8D%20%E0%B9%80%E0
%B8%81%E0%B8%95%E0%B8%B8%E0%B8%AA%E0%B8%B2%E0%B8%84%
E0%B8%A3.pdf

“Acute Exposure Guideline Levels for Airborne Chemicals” Gl uﬁ’uﬁ”uﬁ 28 NINNIAY 2562 91N
https://www.epa.gov/aegl

guanudiesnnulasasediuaisnd (2546) “mdesineriuanthsz Salums dudaas”
Fufuiuii 28 AINYIAY 2562 910
http://www.chemtrack.org/glossary.asp?’Key=HAZMAP

“ngumunalil Fuduiui 2 Fanaw 2562 010
http://www.pinthong-group.com/tab/detail.php?id=38

A1TNUB19AT2978 (2560) “voULUAYDIN1TYAAA 19 (Explosive Limits)” Fuduiudi 2
FIMAN 2562 91N http://www.cbwmthai.org/test/Activity Detail.aspx?id=13

AR HUIMET “AITATINAMISUFUATE151AT (Exposure Limits)” SUAL U 8 Favian2s62
1N
http://infofile.pcd.go.th/haz/Exposurelimits.pdf?CFID=935107&CFTOKEN=84888303

ALOHA Software @ wi”ui'u‘ﬁ 13 AIHIAY 2562 1N https://www.epa.gov/cameo/aloha-software
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http://hia.anamai.moph.go.th/download/pr/PPT%E0%B8%9A%E0%B8%A3%E0%B8%A3%E0%B8%A2%E0%B8%B2%E0%B8%A2%20%E0%B8%AD.%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B8%B8%E0%B8%8D%20%E0%B9%80%E0%B8%81%E0%B8%95%E0%B8%B8%E0%B8%AA%E0%B8%B2%E0%B8%84%E0%B8%A3.pdf
http://hia.anamai.moph.go.th/download/pr/PPT%E0%B8%9A%E0%B8%A3%E0%B8%A3%E0%B8%A2%E0%B8%B2%E0%B8%A2%20%E0%B8%AD.%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B8%B8%E0%B8%8D%20%E0%B9%80%E0%B8%81%E0%B8%95%E0%B8%B8%E0%B8%AA%E0%B8%B2%E0%B8%84%E0%B8%A3.pdf
https://www.epa.gov/aegl
http://www.chemtrack.org/glossary.asp?Key=HAZMAP
http://www.pinthong-group.com/tab/detail.php?id=38
http://www.cbwmthai.org/test/Activity_Detail.aspx?id=13
https://www.epa.gov/cameo/aloha-software
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