L
7
\‘\{\ VFU5 5y ed 5 3l m F o)l (VF o) 93 (g b b |aslalo s

S0 Sy 58 @lo j15 0 33 ghailgant (s ko Hlriil g (53w iT Saoly 51

36yl e
Pk plow Fsa i e sen il Juy 33 ol e iz S aes
EYWAYAAR u,u)J.\; @)U

AFNYIY 2 i ps gl AR ROy P

oS>

635 Caonl jlols ol sl 0,85 (e il 5 (g5m85T Mol 58y 990 (LPG) gl S5 et 31 15 00log, ol 4y s L 1B g dine
ol 5B g e ot o S )3 LPG 033 (slailgnl o35t SO lxiil 5 (c5gmi] slately c9Tly pols adllas jl Gdan sl loyes

S (8999 adg) Jomo I e gt LPG 03> dldjl;;’..o‘ O S (SunS ol ¢ ai (g1l Hlea ( Judod adllas Cﬁ‘ iy &35)
@5 g 2 (gjltens PHAST JJ8le 5 ooy LT L jlolito )loniil g (g55mi5T (slatoly 5 stol b (35 5L g gop3l d s oo | 5
00,5 asudie ately  loy Gl Sld g 05 dunlio g0 sl ylro b sdalcanday

aS ol e Joo 5l yie YA+ glads B YYD gdinds ot b i (SitumS (ol jl (iU (69,5 (5T 5 4l otalcandt ol a4 avgi b {AEL
99 anb oyl )3 pols 33l alad 1iagS ye g oo sl o35 (sab] B Cliuass @ sdas ool Jlosnl (il @ad (e ol )3 dosaly bglas 4 asg5 L
Sl zge ¢330 (st | (U il Sl 53 Cawlis 3ol bl 1aeg S pellass] e 000 glad 4 (glodgdee ;3 oyl (pl SWSL LT dely p3 0l
o ol SSL 5T g )bxil  Slyed 5T cladaly Jobd 15 gyed] domys Jome 5l s (s92ylw ol odalite b ¢y ¥+AY glais b bar 2/0
catly anlss s 41y SSL (5T 5 lhgh 5T (slataly cimal o 05 3k g 53959 g Joe ] 1t (slagy s

Ok sloas 595 0 Sl o 55 0y 3D Sl 5 (hoyoo; wolys ol &y Jleinl 5 Jgl g9yl (slotaly ot 4 do g5 b 1 g ol

25 )8 el wely canss glacaggl )3 yllasl bulyd )5 (Sl gels asliy (izen g 298 eoliul (69,5 5k I (8 (sl

Lgpgs ) (pile Cgw (KB jawjls Jolwg
oaliul g g 51 (glabgb )3 (18 5 ciSuls
b daa 5l 5 S cply Jledl losle g o
e3g9axe 5 Yy cylb ¢yl dlacsil g (Jogadlads
ol lgd pos Ao Ve LY s (gl Sl
e g oad By 4y s layyo < 1 )3 5500
33y oo yloxiil g (Sgmi] Sy Gul3dl el
s ol ol 1S L Lag e ilgs alen ) 5]
dg Las 5l 55 ot e 4 o (VAAF) gy 55
ol Semay LPG aslly o )bl g (gjom i1
D o 4555 el eSS i oSl
2 &S dwilyd piad asls (V] b bl S o
BLEVE 6., 3 LPG ¢t 131 5 V455 L

PHAST LPG O)‘lém ‘)l:gcéjl “559&&51 ‘.ML.; ‘5915‘9 th)‘g.\:.'s

dodlo
S il d Slal 5 olowd dlgo yiala,
g en 4 ol (a2] b plio Slad oy it
Ol (Sola 13 2250 pgos 5 LS oMl
o=l oiley d yomie & (Bl gody jg0 0,
e pcts [V VA 58 s (1550 53 398 g
9 S a2 bald)l5 5 mlio lgls sl 5
Jelss Sy Cappdo g 3l90 ol Gle, Sl 655 5l
@alg > joym LS b e )3 frelojbol s (plion s
lacogyl s ang & 5)b 302 0 lgen jralaxrls
S 10 3ileen 5)9p8 |y Ao cnl > (o
ol 3 oYU okl 5 el bl 45 slge o) 3
2 Caw Glgieds &5 ool oyl .l (LPG) b ;8

Ol elitg (ol (S pale oy (glad o cudling wdige w)l olidd)l8 =)

fdgir@yahoo.com. sl )l s o)lpl (Kij pole oKl S cuslags Slidi>g 35 y0 (Jotume odims i) =¥

Ol el el (S pole olSilae lgn Sagll cliging 35,0 ¥

Oyl S Gyl (S pole oSl (HSE) cansj basro 5 (ool ccudiliny clidios 87 p0 —F

Ol s oyl (Saig pale oRuiily (glad > cubligy wdige 2l yolis,lS-0



@Lu AN ‘nl_?r.;‘ @Lo 5 ery)w oK
ol PHAST )38l 5 51 eolasiwl b doley (g 5lwdes
Ol ey ol (pl slasely (g Siegee oS 3D
ol 4 ol 5,8 231 5 ST a5l ¢ g
b sl il 5 oSt il (st ]
1 pasede adlas (pl )3 g (3B glo)S (neS
Ol ) b b g5l g Sl ol st oS
ol Foohwim? g y o Ve¥e L5 A Jlygd
Sl & b dnule 0 YYO (ool dlold i on
2 (YY) ohlen 5 (I [A] Canl o8] o
= & STLPG (5L el > (gla_dlao
2293905 (23l 33 ) 955 > VoY Jlo g05 ) 030
O3 W ol SO o dalllas ol olil p
503 cawl il g (imuiT S50 mle 55 08D
= )5 ol o 38 G 1 S b b
Ty 4>l oy gy CaSeyio B e B Voo
s a4 (69,5 il ol wely a8 skl sl BLEVE
Elads onid LS gl pl [VY] 24 e B0 v Dol
e S ol @l S5 Sl (gl YL s
clnig) i ol g (g59wtil ) bos oy >
doly (g5l Jde g o odlaiwl doly (gilo Jae
O JLib 4 5 Loen > lgn (ala (5l Jae Jals

=
\ 17
hen 5 5995,8 dne @

Al el (o o) pgdne Ae g aluS Ve 2o
2 il Ay SOy cuge 4Dl FY £o8 uinen
A BTV Sy 50,8 1308 glo 5 Sluuls
S plaidls 035 <55 9 Wl 3 55 ol cuts
ldas 5l (80 pge s 5l (B cja glxe
045,55 Enly s ds as g L[] cul wlo J5 (ggl>
09 45 wuls oy il cpl s Sl > 348
Lo () g (b aelye csilwe s (el
9 (siimo g 5l ey o) il (o Jeuily
2 V] sl layed g (o0l cuenl il Jasiecans
3ealaj jhade pls i (iYL ) ey WrolSita Yl
=5 lmodyglyd plo LS 5 (sl LB edle o]
035 2l 3yl ey o3le (il 9 0 A5
D9 oo d by 58 oYL 3 > oS gloyusd
Cos 3l sl g (gigm il ol Esby cnlnly
S Lol Yl 5 (gl s slaasly )3 olo
O B = SR S PO R Ay e
aS gysbds )b dds sloul e 4 (S lge
ol amy joxie sl ey pLSin3g5 482
salgs o 1y ol 63U a8 5 (sjgmts]
5 (Shomoyd a5 gladllas o WV (V JS5) caily
S 9y = S (55 2Ll Hslaieds e

38 Luls,
! ' '
JlE ot LSt S8 Al PEJENRTS
y !
[)15’1'-' A PEpE GSJB"'"L.":':T
y
U it

' |

et (3954 g 31,3l

Lol

A Ao STt 1

(A bl B 55 aslas sl 51 ool slasely -V IS5

\Y4¢ )ﬁﬂ,ﬁ:}b‘:f AN QJLQ.:;' AF 693 U S AW | anlale 93




o=l gn delo (69lSTy s (slaol p oS )l
oSy sy (sl pslitod; sl 413 ,S5 plogl ol
PHAST.6.7 J5—dlp 5§l Slmsnsl yms] > doliy
Elosl oilw o an LS l5 8le 5 ol s eolaswl
ks (S)b w0pdd g5 (Sisus Jold dag i
s CnSid ¢ Gl 0 ligad o)l doxivo (S)b eyl
oy g soal 43 A5 b ( SYsb Ay bt e
Whlas ol gl @ do g b dallas opl > .l
Ol edleiwl Ly g 4 b8 colg > uwyp
oo (SFuS Jobd i g2l ¥ laasiie
S 3959 g Jme Sl e (5 sl
ol Az A 5l g gypal a3l e
S yiehl dagy sl cpl (gilodnd Caa b Gl
9 O3 byoye lajiall b (e L300
g Led i Codibs 5 g9 Jolds oS gy i
3 25 e £185) o2 o)) 5 Sldos Lt
5 adllae L fecul ool iala LS 5 (e o
aoaag Lygasly 1509250 Cle (o)
dol Cd dy ()55 (g9 odbual slo Siyled
bwgio j5 (e slayiall 13 (Y 9 ) Joi2)
b e Cogboy lie 9 3L by ey e (Lo
s el 2y g S slaolo 3 ol ks 4 a2 L
oavide wludlgn Colw )0 deng0 (slaoaly olwl
el ppdn duang L gon solul 4y .l
5 G S 0 laole (gl cailate bl (e
b 488 5 13 € oIS ey S slmolo (6l
ldlyie Comdye a dng L (s ()lgenl
oo Y o) 903)5 Bl yie il VO cadlaie
A5 PHAST 5 _8ls 5 5)lg ¢ jlainyg o (sl aools
N33l salwgas gyl po (sl Joioe (slasely
Sygmott ol 295 @l 9 85 )18 )y 3y90
o=l el e a S a b e sl jhg s
03yg] gl Jgin ) g2l 1ol o 2g)s
d9290 SLajlme L ulis ol coledyd canl 003

23,5 asuieo baely Sl yeuml ©GAd § duwolie

Samdy gyl cpl i35 (KidumS (Jgl (592,

oD @Lo )’lf o),é.) d|45|9;;.)\ O}B“ )lqcéﬂ 9 Lg)y»uuj ‘_;Lm.,ol.ﬁ: d9l§|5

o) Sl b (659585 51 (26 (slaely (g5l e
role) g OYolee (Sauzn Jds 4 )5 pl el dlge
Pl 6ol S slalBle s bwgs dagyl Jo 09
PHAST (oanl s alybs Llog 58l 5 5,5 0
oS sl bl o et 9 (s il (S
0db 4 ,e )9_2.;0 u_:l 4 DNV Ao (§gu )‘
SOl Jold I8l ol sl Sy dleasl .l
Cowl (loj b yusio L;l_m)by.} o) o&»‘ 9 Al
diuojyd HoiS 3y (easie Slallles [VY]
ljome ok jloxiil 9 32> delo (bl g (silo e
(QRA) Sy o8 Jaloss iy olsisas
o plgTie gl 5l By alex &S Casl o ploxl
5 b U5 Glale) 3 (= )lj g pliaesee adlllas
s VY s Jlw o ey 4 NG sleolKis)
DAIYS Jlw )3 ey il )5 o lais>
13 48,5 sloul Sladllae el a8 b o 515,80,
dy90 Slwwjlow b g Slesd ( dmio slacld sl
Oilsee LT [V =YY ] Cwl 035 (ppiire d>g
MR G Rigs d2gi 3)50 1S @lo B (gjlwoydd
g lwls Gua b, sl ddllas 1 cul a3 S
Sl ale 5B plabs) Jeise glagy b Jolos
5 Gl CoTie Carioo SO ) 0yx3) (llginl 350
il g (9wl ladaly (s9lSly sk 51 58

ol gyl ol 51 56

wor o*9)
60353 45 ol J5 0,83 Sl 5l S 5
Silwo pdd Cps BV 0 wdg 5l LPG
d93g Ml clailginl 350 AF dlass g 0 ol 3
hebe JB 55 V0% ()l cud )b plas” jo o8 3)ls

W45 55 e 5310 (F o)Lt (VF 055 (Ut | aslinle 5




\V
o‘)li»-msdai}a.)lf-\e&

@le Cunsg Ll mie 4 byyyo sl jialilh -V Jod>

Sl

il — gzl
V04 - -
D
Y.

O EY
(Kg) oy byl
(psi) o5 5Lid

(F) o5 sloo

gyl 4 bgryo (sl yial )l = Joior

e g2l pows 5oyl p9d Sl Jol g9l sl
Ad o-A g - (mm) s o}l
5 5 s el ol 5
V¥ YIY A YIY (m) zis Joro glis)|
@le 15 0535 Sl Jaoma sl el 5 Sike =V Joi
£S5 sbole 3y glaole el
\rg \ (€) Lo (slod
vo oy (%0) (orms g,
o f ()b cerm
C G S sl ar
AL AL (M) s 5)lgenls
(YYDNV Lawsss 01581} 25 0351 Jlune ppolis —F g
Gl sl shne Hlais 5z

Jol8 (S5 gy e O
Jol8 (SS9 o oo YO ¢yt oo B

JolS (Sasend g yio oo Voo yio o YO ¢t e O
SSL Ad5S g (2905 5 (93959 bglad Jol (SisenS
Fogke Ver g VO O glajhad 4 1553 5l il (293 5 539)9 sladly) Jlad & di

gl VB 5l 58 s L (sladly)

el FBY G b b ladly)

& WA o jlas b claalg)
Ojbe

oy

B Ojgody o Glola) bl b )5l

9503 ey y3 Joxo 51 (350 (Sl qagu (591 )l
aopdl ammyd Joe 1 plainyge 55 el ol 3
Mol 0l dund 5 B0 sgy Y Cus &S
dodng b gliw ool ) (i ol gl o 1S
A (4> JolS (Ki5enS) jio duo B0A F Jguo
Gl 3B Oygods 56 Giolay 50 ad )3

gl ol pd 1ol b o 5L i e (592 sl
AD s b e ool Cuondd (3 odbdnsd sl yuid
9 id (lidl oy sme o5l 4435 51 ) (e e
Obar e Ll Jdd 4 (35 (A3 (sles il 8]

S JLos an 1y lasely o ol dbol K6l a8
WO+ s L g e sl ol
L ey i AL oS ) gole S5 5k
(SBenS )l B0 psi Lid g Cologylb 4z Ve (glod
Oy 4l 5B 50 SRS Hgbey ol Sl g 0ud
Ped o )
ol 153959 Mg U 1 (35w (Sl 093 (S92 )l
S oioee asi p B L Elygw sbml s & g0l
2 ele L5 ol 51 )3 aS snsdlul (634,9 gl Joxo
L ildas g jlaw opl po s ojlusl g oo )y laises

2 (83959 a9} Jol8' (S5uunS) yio oo V& F Jgio

\Y4¢ )ﬁﬂ,ﬁ:}b‘:f AN QJLQ.:;' AF 693 U S AW | anlale 93




oD @Lo )’lf o),é.) d|45|9;;.)\ O}B“ )lqcéﬂ 9 Lg)y»uuj ‘_;Lm.,ol.ﬁ: d9l§|5

(VF)log] cinogi 5 e S5 (sjlooysd aoly @l doly o)l slojline 0 Jsi

p9d 42> (S g 5,0 Sl 1> ¥ kW/mz Jol daw St o1 — 58 ol
Sedly gladg) g gl 551 Sl /o kW/m2 P9 g

i 6598 Sye 5 sl Sl 4l vy kW/m2 Py o

oS S e LFL Jsl s Sk s
b S o LFL psd g
ool w> +/-Ybar Jsl s o]
S5 ol -/\rbar 93 pdaw
buwgio cowl -/vbar pow oo

ol 4 barye (3 @l g Jl sanyliw 1 3 (Sae sladaly =5 Joi>

(M)p,5 sloolo ;> osdosly idg glad (ppio  (M)dp (claole y3 oddodls g slad ()5 yiw Lol
po o po> ghaw Jol o po o po> ghaw Jol
Yo. A Ve ya. £Y- V- $9)5 sl
y.ay YY-¥ Vo FFY y.ay YY-¥ VoF¥Y Sl
- Y- YO - b0 VY St Ll

o & bayye 308 @l 5 pgd sl 51 ) San slosaly -V Jgix

(M)p,5 sloolo ;> osdosly g elad cppio  (M)dpw (claole y3 oddodls yiudgr slad ()5 siw Lol
po o po> g Jol ddaws po o po> g Jol
- i Y¥ - £ A Shyed Ll
- \/o YV - As \/4 St Ll

Sl g (g il o 5l hadd il das g ol b e (SituwS | (S ol jelaieds g oad Jlad g
b Joiz 3 485 )58 gilwJde g sy dj9— L8 AS o Ly (g bz 4 ]) e 5Bl ()l

2 Sl Jse a4 baye 0335 @S g pylaz 5 pows epgd asl

by i adllas cpl gl .l oalalyl A B & ol (ool sBund jlaS plas asg U dsllas ol o
oy @ ) (6315 U 2lmgl lulyd & a5l a8 5 52l o dlga b 31,31 dprlge

ol 4 bgpye (0310 B 5 powssylis 31 50 (Sao slotoly A Joio

(m),o)f L;Lmoh: 5 IXWIRIN g ;_«l:..i} CRP U (m) 3y staoLa 5 sdbodld g 8[:.&3 CRP e A.cL.v
Py gdaw p9> o Jsl g Py o py> g Jol o
- AY VEA - AY VY ]
YY¥ yas V-AR Y yay B Sl
- Y YY - WY \n% SSL s

W45 55 e 53150 (F o)Lt (VF 055 (Ut | aslinle 5




P _
OhlSen 9 (935,8 dos \

Ol 4 baye (633 @l go)laz soilior 31 ) oo gladoly 4 Jga>

(M) p,5 (slrolo ;> osidodly Liwbgy glads (i (M)dpw (glaole y3 oddodls g glad ()5 sbw ol
Py gl Py gdaw Jsl g Py g py> glaw Jol e
- YA oy - A of Shed Ll
- Al YIA - Yy AY SkSL s

b i e glaces g o35 Joe | e
o=l o deialy bols @ s b aS” ol YV/O mibiadts
i dn sdas il Jloin] (il Gud olise
ol Sl (ahad yiagiS 10 g mojls (55 sl 8
YoV JSCh j0 aS jebylen )b 3gng anl opl jo
w2 (65,5 il Sl Sl dsl cusl salin )18
g Cl lo )"fsbwiﬁ ire g Sl el s> 9 ol
5 5 Olugwli SLLI glaosle «p8)8L j5 o'y 5
s 0394000 )3 o0 Jols 55 1) ygloro (slisg) I
o s (50 00) S il sely g
Il Ly a1l mle 58 clalé &S glasl
1wl Ao ydsuo 33l yr09 3 o Jlass| sl (LFL)
L agalse Jodd doodgiome ol oyl o8l plos
s amlgs anas SLSL 5T oYUl audads
(20 WWY+) SLasSU il el gl o 03930

Conlpy g ot OMSUo Yo 3l ccuwl (+/OLFL)
L +/y bar jLosl zge ¢ )bxail ol 31 )3 .0 ialgs
2 6l olemecl Ll sl oanlie LB 5 g
Silwdse gl )l gyl cpl ) jloxtl) Sl 4t
oo slaaely 4oy L p ke 5 p9d (sl
Oaed Sl SLeSU il g Slhed il Jels
9 Lol ¢ Glygd AT Jold pow (g2l (slaoly
3 aS ol s adlhe ool ol el SLSL s
Jolsd 5> (59,5 il pdinds s Jgl ooyl
Cw] ,n)j slaols )‘l S D solo 5 OL.A.S\&
D ol > S 5T gnits 1 e
0.39)._7.») Sl ‘n)_f solo )'| Pk dw solo 50
G55 53508 Alols )3 3w glacle )3 (g pdy Sl

5 325 4ot 9 Sy
o1 Jolis @l 55 (ilwo s> usly Lol (slasoly
g bl il g s (5T SleSU 5T g9
wle clod g Lid byly & o mlo jLS 4 S play
5l il gs8y Sl ol iyl S5 g0y
s dang Loyluog, Slasls ol s (Pool Fire)
il claacaly Jol (ooa,bm 5l 5 cotelcamsa ls
P15 i Jazme (SLaSt il g jbrdil 55,8
YA sl U Sen clls p i )0 (69,5 il el

slmolo)s,S ST amiyd jpogeSye 20> 5yt bglas Y JS
(3

(g Radiation Level
kA Elpse@t%
L A Epse@10%

lole) (59,5 ST 4053 yrogSyo 80> (S bad ¥ IS
(P

\Y4¢ )ﬁj@“:'}"éf AN o)\.a.i: AF 09> U/K_"/’!}' MUAL&):




P g g

o &8 b Lwlis )8 g dgiane I g
QLS g o=l (s glaodygl 3 yisy g YL
1 dilrdon coles bl 4 mle j5 0,83 Slugwls
D)5 oo ()18 g S5 gk cpl i )

&l

1. Jahangiri M, Parsarad A. Determination of
hazard distance of chemical release in a
petrochemical industry by chemical exposure
index (CEI). Iran Occupational Health.
2010;7(3):55-62.[Persian]

2. Khosravirad F, Mohammadfam E, Zarei E,
Shoja E, Majidi Daryani M. Explosion risk
analysis on Town Border Stations (TBS) of natural
gas using Failure Mode & Effect Analysis FMEA
(and Fault Tree Analyses FTA )methods. Iran
Occupational Health. 2016;12(6):11-20. [Persian]

3. Mortazavi SB, Parsarad M, Asilian Mahabadi
H, Khavanin A. Evaluation of chlorine dispersion
from storage unit in a petrochemical complex to
providing an emergency response program. Iran
Occupational Health. 2011;8(3):68-77.[Persian]

4. Yarahmadi R, Moridi P, Roumiani Y. Health,
safety and environmental risk management in
laboratory fields. Med J Islam Repub Iran. 2016;
30:343.

5. Farshad AA, Mirkazemi R, Taheri F, Moridi
P, Ghaemi Mood S, Alamdar M. Research priority
in occupational health. IOH. 2017;14(1):123-133.

6. Turgut P, Gurel MA, Pekgokgoz RK. LPG
explosion damage of a reinforced concrete
building: A case study in Sanliurfa, Turkey.
Engineering Failure Analysis. 2013;32:220-35.

7.  Pietersen CM. Analysis of the LPG-
disaster in Mexico City. Journal of hazardous
materials. 1988;20:85-107.

8. Torok Zn, Ajtai N, Turcu AT, Ozunu A.
Comparative consequence analysis of the BLEVE
phenomena in the context on Land Use Planning;
Case study: The Feyzin accident. Process Safety
and Environmental Protection. 2011;89(1):1-7.

9. Dormohammadi A, Zarei E, Delkhosh MB,
Gholami A. Risk analysis by means of a QRA
approach on a LPG cylinder filling installation.
Process Safety Progress. 2014;33(1):77-84.

10. Moridi P, Atabi F, Nouri J, Yarahmadi R.
Selection of optimized air pollutant filtration

oD @Lo )’lf o),é.) Lgld.ﬂybu\ L’))'Bu: )lqcé.'»l 9 Lg)y»uuj ‘_chsJ.,olﬁ: d9l§|5

L o= Sute ol ol cnl Jdo 7 oo (wheoe
A Couud 3w slaole 3 508 (£350s (g9 YoLS
2 s M b Dlamgl bl cusl oS (clacle
Ol Jo )5 plaz 5 pow cpgd slogylins doly s
il g slew ool 5l asl a0 dgise Wilg o
Ay LS YWY Jlw o o))l 5 (53050 )d adllas
g O] piads b 0 p lsmgcl ulyd )3 &
ol aallas ol b oS cunl i SWSU T
byl b ob lis flis) adllas Lol ) Slg s
955 1 5l (ol s 3 56 lgmgc]
Coaand guunod delllas (pl 50 odolcawddy gl b 4S5l
Ay (L Y Jlw o oLKea 5 o)l5 adllas [V]
A 51 i s S (s Sl 3 5
aS V0] Casl it ps5 lomoc] bl )3 SlSL
Col S5 4 pY )n5 Jlsden ol adlas gl |
gl wilo g 1 lgmgcl bulyd 13U ) oS
0l (S Aliee (sl yeSlh &) miadd Gl g Hlas
SLagis) xS 4 b ol @l 38> Juloo oS
SBaS) Jgl oyl laisy9e gorlw ¥ o
Lo 0Lt |y (g BB sl (slataly (035
OjL5e 392 )l (ml slasely Sl asl 4 a2
9 (¥ lgas) K oS b Juold b gl
lanli Bly bl ) an] 8 classly 5929 rizen
(Domino Effect) slo,uou; colgs ool &, Jlois!
L 13 5yls 3935 y9lome (slaasly g lagali ol
Slggudiy «biyly 28] glailginl y5lome a7 oleo 4 do g
g odlis sl (69,5 ()3l I Ll (slrasy 59 00
ol Y sl ol o S35 ey izt
w5 b gl (gjluoydd 4 baype (el (ylsd plos
oEalS Cog 93,5 )18 (el g Ll 5)50 (logag
byl s LiiSTy gels daliy ¢ bl o lils e
3 ol s (8,5 55 s Sl gl (55l
M8 el asly s slaco gl o pobs adllas
DS

W45 55 e 53150 (F o)Lt (VF 055 (Ut | aslinle 5




\V
Ol)msdy)’i)g-\t"’

21. Mahdinia M, Yarahmadi R, Jafari M ],
Koohpaei A R. Presentation of a software method
for use of Risk assessment in Building Fire Safety
Measure Optimization. IOH. 2012;9(1):9-16.

22. Shirali G, Yarahmadi R, Kazemi. Fire risk
assessment by Engineering Approach and Applied
strategies for fire protection. ioh. 2015;12(5):75-
82.

23. Zarei E, Dormohammadi A. Semi-
quantitative and quantitative risk assessment in the
process industries focusing on methods on QRA,
LOPA, DOW Index. Fanavaran Press, Tehran;
2014. [Persian]

24. Casal J. Evaluation of the effects and
consequences of major accidents in industrial
plants: Elsevier; 2007.[Persian]

technologies for petrochemical industries through
multiple-attribute decision-making. Journal of
Environmental Management. 2017 Jul 15;197:456-
63.

11. Bjerketvedt D, Bakke JR, Van Wingerden K.
Gas explosion handbook. Journal of hazardous
materials. 1997;52(1):1-150.

12. Li X, Koseki H, Mannan MS. Case study:
Assessment on large scale LPG BLEVEs in the
2011 Tohoku earthquakes. Journal of Loss
Prevention in the Process Industries. 2014.

13. Jahangiri M, Norozi M, Sareban Zadeh K.
Risk Assessment & Management: Fanavaran;
2013. 409 p.[Persian]

14. Mohammadfam I, Zarei E. Safety risk
modeling and major accidents analysis of
hydrogen and natural gas releases: A
comprehensive  risk  analysis  framework.
International Journal of Hydrogen Energy.
2015;40(39):13653-63.

15. Parvini M, Kordrostami A. Consequence
modeling of explosion at Azad-Shahr CNG
refueling station. Journal of Loss Prevention in the
Process Industries. 2014;30:47-54.

16. Badri N, Nourai F, Rashtchian D. The role of
quantitative risk assessment in improving
hazardous installations siting: a case study. Iran J
Chem Chem Eng Vol. 2011;30(4).

17. Zarei E, Jafari MJ, Badri N. Risk assessment
of wvapor cloud explosions in a hydrogen
production facility with consequence modeling.
Journal of research in health sciences.
2013;13(2):181-7.

18. Zarei E, Jafari M, Dormohammadi A,
Sarsangi V. The Role of Modeling and
Consequence Evaluation in Improving Safety
Level of Industrial Hazardous Installations: A Case
Study: Hydrogen Production Unit. Iran
Occupational Health. 2013;10(6):54-69.[Persian]

19. Haghnazarloo H, Parvini M, Lotfollahi MN.
Consequence modeling of a real rupture of toluene
storage tank. Journal of Loss Prevention in the
Process Industries. 2015;37:11-8.

20. Yarahmadi R, Gholizade A, Jafari MJ,
Kohpae A, Mahdinia M. Performance Assessment
and analysis of national building codes with fire
safety in all wards of a hospital. Iran Occupational
Health. 2009 Apr 15;6(1):28-36.

\yva¢ )ﬁﬂ,ﬁ:}b‘:jﬂ Al OJLQ.:;' JF 693 U)W | anlals 93




=
Abstract \ V

Consequence analysis of fire and explosion of a cylindrical LPG tanks in
an oil and gas industry

Hamid Kariznovi', Ali AsgharFarshadz, Rasoul Yarahmadi®, Yahya Khosravi?, PeymanYari’

Received: 2016/01/15 Revised: 2016/03/10 Accepted: 2016/06/08

Abstract

Background and aims: Accidents happened as a result of LPG leakage emphasizesthe
importance of the consequence analysis of fire and explosion in LPG storage tanks. The
purpose of this study is to analysis the consequences of fire and explosion in a cylindrical
LPG storage tank in an oil and gas industry.

Methods: In this analytical study, four possible failure scenarios including 1) rupture in the
cylindrical LPG tank 2) leakage from the loading line 3) leakage from the tank manhole and
4) undesirable opening of the safety valve, and their fire and explosion consequences were
simulated by PHAST software. Thenthe results were compared with existing standards
Results: The scenario of tank rupture leads to a radiation flux 37.5 kw/m2 affect a radius of
290 m from tank location that can cause major life and property losses. As the result of a
flash fire due to the tanker rupture, there is a possibility of life-threatening to a radius of 520
m. An explosion (resulting from the tank rupture) with blast wave of 0.2 bar affect a radius
of 2092 m that can cause the life and property losses. The scenario of leakage from the tank
manhole leads to jet fire, explosion and flash fire. Also, the jet fire and flash fire will follow
by the scenarios of leakage from the loading and undesirable opening of the safety valve.
Conclusion: With attention to severity the tank rupture and the likelihood of occurrence of
the domino effect, it is recommended to substitute the horizontal cylindrical LPG tanks by
the spherical ones. Also, an emergency response plan should be established based on the
result of this study.

Keywords: Consequence Analysis, Fire, Explosion, LPG Tank, PHAST.
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