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Abstract

This study is a survey research whose aim is to assess the gas leakage and explosion in
the gas station be under the control of power plant including assessing the impact of the
gas explosion leading to establishing an emergency plan by using a fault tree analysis and
ALOHA software. The simulated leakage hole size of valve was 3 inches. The results revealed
that the risk of leakage probability was 0.04 or 4% (Very low frequency) and the mean time
to failure was 24 years per time. The causes of incident were 1) operational failure such as
lack of equipment and truck inspection, 2) maintenance failure and such as inadequate
methods or inspection programs 3) equipment failure such as vent valve and joint. The
impact of the gas leakage and explosion assessment consists of 4 hazardous scenarios. Additionally,
the scenario which has the longest hazard distance was BLEVE (Boiling Liquid Expanding
Vapor Explosion). The radiation was 706 meters. In particular, the areas were affected as main
transportation in power plant and dam, residences, resorts and hotels and the communities
around the gas station. Therefore, the power plant needs to improve, to correct and to
investigate the causes of the failures to reduce incidents that lead to such impacts on life,
economies, communities and the environment as well as to prepare an emergency plan by

considering the hazard zone to conduct an emergency drills and fire evacuation effectively.
Keywords: Gas station, gas leakage and explosion, fault tree analysis, emergency plan
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Reliability (R) Audedie ;R = e

Probability (P) muhasdulule ; P = 1-R
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R
R n
L
i=1
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1nnsUszdiulemanuiiananavesgunsali
duamailiAnnisilnavenitudemas
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ya3a34ATl (Safety Data Sheet; SDS) wazidouly
TumsdassrmuguisnmMssalaselusunsa
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HAugNans 2.112 wns
ALY 6.102 L1INT

wa/Usna deinifiu 20,000 das
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PUNNIUTIHINA

- - Uszaned 27 p9Awaled
WAy 12 oy

gamgineludainiu -
ANUAY -

ANUSARAe 12
LHau

7.2 m/s : C (Slightly

unstable)

fiavauads 12 45 degree (NE), 225

\ou degree (SW)
AMIUNSTAUTRID 0.9 m.
Méa%r/ane shlihsu
anunisal WnAsiva PanaINATUY
AniAu
ushgudnve 76.2 mm. (3 inch)

ANLTURAY 12 1eu 83% Rh

v a
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X
NUNHANIENUY

sULUUSUATIY
Red Zone

Orange Zone

Yellow Zone

Acute Exposure Guideline Levels (AEGLs) 318813 ANVILARIAY SzAUAIIM

Wuduasevesansinilaefnaineininudufiy Aanududureansiu

211 (ppm)
Toxic Area of

AEGL-3 AEGL-2 AEGL-1
vapor CLOUd 1 v ¥ lﬂl Ca 1 ¥ ¥ INI } 4 1 ¥ v INI
AAnudtuIyed  Aenududuiuyedld Aenudndugeand
lasuudmilemades  Suwdiiinednissems  uyudlasunduwsliiie
i \WosnTaLinNat1aLALs 9IN19
Flammable  LEL 60 % Afngad - LEL 10% fengad
Vapor Cloud ansagninbila aunsaanialn win
vsnatudusznglyl
Thermal Area, wsesedaaunse  wsesulnanunsayinlyle  useseidnanunsavinle
Leaking tank Mae9IA1s Suuaduania WAILAN
BLEVE tank ussszideanansn  uwssssleenunsaviilile  ussseleanunsaviali
explodes and Mae9IANS Suuaduaniia WA

chemical burn

fiun: ALOHA Example Scenarios September 2016 (2016)

NaNISANE

nsUszfiuaudssiaslnanazsyida
yesaanTiusnnsiniy warUssidiunanseuiidse
Wi anulsEnoUNTs FINliu3NIs Tnvieaien
vy wazanmiadeslndidss Feaaniluing
ihifuifsegneluuinalsdluiuazegniely
U%L'amtf?jamﬁuﬁwLmeﬁa"Lu%’mi’mqimmmﬁ
NaNSANERIE

1. amnudesutaslnauazszidavosand
Wmsifudemeia FTA

MnmsiaTziiaslsadiunmsiinnssilva
wavseidnvesintuidemadaeldinadanis
AnTerauRanaakuuLRuiIaulll (Fault
Tree Analysis; FTA) wamﬁmimﬁmmmé’ﬂ
ansauuseaniu 3 @ Wik Anudenain

NNFUT TR (Operational Failure) AnsEawanA
NN5UN593n (Maintenance Failure) wagAaal
Hanaina1ngunsal (Equipment/Component
Failure) wazanivngioedianuau 25 e Teasden
el 2

nsUsziiiulenianinuiianaia (Failure
Probability) vesmnn1sainsiinnisilvauas
sudnvesthiudemamutiviu 0.04 vde 4%
vanei Menmafniuenn ddlomeavesuumen
\nNANURANAIAYRIRU URIIU M15U15e5NY)
wazgUnsalfianun uazszeziiailasiaied
wianisalegluanugyinnuunivienesunisdy
wian (Mean time to Failure; MTTF) winiu 24 U
lagannvedlan1avein1siiaAuiAnaIn
(Failure Probability) vadusiazanimugiugu
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(Basic event) gean 3 Susuusn leiud ns¥alva
99218758018 (Vent valve release) 0.1393
(13.93%), S 1snraaeuilifiome (Inadequate
methods or inspection programs) 0.0861 (8.61%)
waznsinnseudosnnisnsiaaeulsdiieme
(Corrosion not revealed due to poor inspection)
0.9520 (9.52%)

2. wansEMuaNNn1sTaluauaznisszida
vasthiuiamasdaeTusunsa ALOHA

nmsUssdunansenun1slvauagnig
sudnvonifudemnasiaalusunsy ALOHA
$rapsanmunisainssilnaninndrsatngedsls
1nRansUTEiuadsgadiilonialin
ms;ﬂwsaﬂumsmuﬂ13mudwaﬂfwﬁumﬂsausmﬂ
AMAIRAUUSI9S 16,000 89S Gummg%"a 76.2 3131,
W30 3 i anunsouananaliluguuuurudy
funsy 4 sULLU laua 1) Sailnnsuninszany

a

Yo URBLNAINL

[

Judunsne (Toxic Area of
Vapor Cloud) 2) afinsnsyarevestnsuide
wasiTiuasalunisanaall (Flammable
Area of Vapor Cloud) 3) saiinisanfnlvlves
ihifudemds wuuielifugwiseanlu Uet Fire)
wsaiinanlwluiilunssweamailili (Pool Fire:
Leaking tank, chemical is burning and forms
a pool fire) uag 4) fafinssadavenitude
wids Tuguvesnsuissdninusou (Boiling liquid
expanding vapor explosion; BLEVE tank explodes
and chemical burn) uaﬂmﬂﬁé’ammsmma
Hufisunseldidu 3 seiu Wud 1) Nufidues
ATUTULTIENER D198t WALTIN (Red Zone),
2) Hufiddupusuusaszauil 2 (Orange Zone)
uay 3) fufidmdsnnusuussdsulduungy
(Yellow Zone) nM3inaadaniun1salsuaziden
Fam3edi 3

15199 3 AMITULTILATHANIENUAINNIT T ALz sssidnvaniuainas

ANuNdURsI
sUnUUBUATY Red Orange Yellow
Perimeter  Area Radius Perimeter Area Radius Perimeter Area  Radius

Toxic Area of AEGL-3: 4,000 ppm

Vapor Cloud i i 0m.
Flammable LEL 60%: 7,200 ppm -
Area of V.

(CaOtVaPOr 1egm. 2312m2 22m. -
Cloud
Jet Fire Radiation 10.0 KW/m?:

potentially lethal
979m. 758 m? 23m.

BLEVE Radiation 10.0 kW/m?:

potentially lethal

2,009 m. 320,998 m*319 m. 2,844 m. 643,333 m” 452 m. 4,441 m.

AEGL-2: 800 ppm

188 m.

Radiation 5.0 kKW/m?*
2" degree burns

133 m.

Radiation 5.0 kKW/m?*
2" degree burns

AEGL-1: 52 ppm

2312m’> 57m. 970 m. 452 m.

LEL 109%: 1,200 ppm

1,081 m. 54 m.

Radiation 2.0 KW/m? pain

1,392 m* 28 m. - -

Radiation 2.0 KW/m?: pain

706 m.
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PNMsTasEnTLNTaEelUsIATH ALOHA
WARINARIU Foot print ANUTULIUATNANTINY
9N 4 JURUY aaunisaldunsiensoiud
JUATILTULTIEEN (Red Zone) uneia dlanna
Mlvinudsdin useseidnaunsaiateennsia
wulainsresvaundusaU (Perimeter) 817
ae/luY39 188 - 2,009 WA ﬂiamqu‘ﬁuﬁ (Area)
Faud 758 — 320,998 AN319As Sedl (Radius)
NANSENURIUA 20 — 319 iR Bnvuisunse
ANUTULSIURYER (Yellow Zone) nunedia Auld
Sunduszme/Inannasiniiusenalddennts
Wiolinn1suialuianitey wseseling1unsa
¥iluAaunn Saflnansenudaud 54 — 706 WA
Feanuanisirassituiinansenusiunine e
GmLﬁwwudw%nmwaﬂiwumaummﬁam
annflusnsunfu eansdrinauvesdsslin
Saesv/Mnidnvieniien wuwu undsisadion
meludounaswiiundnilndifeseavidon
F WG 3,4, 5 uay 6

AR 3 SATNITWNTNSEA8RNT UL BL WA

\Judunsie (Toxic Area)

i [ an T i
Tt

e a0 ppen (S 1R T
et Sais 200 g | LDV REE

- et ]

EEC K =1

AN 4 Satinnsunsnsyanevesinduamnadly
miaqﬂaﬂlw (Flammable Area)

b s Pt S =]
s
40
O — 4
£ .I -l{-.
1. X L
an 1 1 |
¥} i F FF, 1]
ey
e S [0 e e ey wrhas e e s
PRI P S A TEa M [dnsl opgsed D sram del pes
prEaies B 50 WAl 9] s mes A0

A9 5 Sadin1sanAnliuuy Jet Fire %38 Pool

Fire v09tnduWwnae (Thermal Area)
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