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Abstract

Background and Objective: One of the main steps to increase the level of
safety and plan for reactions in the active or developing units is to assess the
risks, such as releasing chemicals in the environment. The present study
aimed to model the leakage consequences from gas condensate reservoirs for
developing an emergency response plan.

Materials and Methods: In order to investigate gas condensate distribution
from reservoirs and related consequences in a gas refinery, PHAST software
was used in this study. Using process data, landing maps, and meteorological
information, the modeling was performed for four scenarios, including a jet
fire, pool fire, flash fire, and vapor cloud explosion. In each scenario, the
dimensions of the incident and extent of the damage were investigated, and
the obtained results were utilized in identifying hazardous areas in the
refinery, proper locating of safe areas, and improving routes used in
emergencies.

Results: In the 650 reservoirs, which are the most dangerous unit equipment,
the four scenarios can lead to deadly consequences. In this regard, the
incident of vapor cloud explosion and after that pool fire had the most
consequences. Accordingly, up to 490 m, the reservoirs, including the
control center and some routes, will be affected by possible incidents.
Conclusion: According to the regions wind rose and modeling, some
changes should be made in the emergency plan, including the fact that the
two access routes should be situated more distant from the reservoirs and
they should not be placed in the direction of the wind. In addition, two muster
points should be located more distant from the reservoirs, and the control
center should be fortified against fire and explosion.

Keywords: Consequence Analysis; Emergency Response; Gas Condensate;
PHAST Software

Copyright © 2019 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-4382-5411

ALY Olxio AYAA Lol ¥ o)l of 090

d . 10.52547/johe.6.2.1

&8 > Cllagy (owasgo alxo

gy dlis

S g 40l 2 (g ygkiedy U oL Sy 50 53U Dbl Ll ol sl

Foasils g S gy oo T Sl Ay

St bl g 5o

'ao g0 L yue|

Q‘)-.‘.l GOL;.A.MJ GQL;.A.MJ olRisls ¢ ol W (e sasuisls HSE u..;l)f ol W R ..\.«i';)l u.:l.;..’.’;)lf !
Ol el Glaal jals sais (Sig pole oRiils (iilags 0aSiils (glad > clilagy gwiige 0l ol )l v
Olons oK1 515 5 k¢ o i 00SLiS ode Slip e o Lotils T

Sl el 55 o ol oRails ¢ sixiio Co o al | owlids IS ¥

Ol Gleal Glsal jeuls gaus (S pole olKiils ccablogy 0aSails (glad > cuiilags owdign 09,5 « Sloz ald,d 1] ghmo odiuny gb

jahani.f71@gmail.com : L.

ouaS

srazls o o STy ol 6},{)4.6U).35k5;.4,{1@&g&lplaﬁ,?ylfw;&oljléi:dﬁgibgb
bl onl ol bz 55 (ploosd Slse (uila; Gezmen Sk L) (b o by JUS
35Sy cpaai 4 SaS (5l (658 Slilago 0,3 5l 3 s auly (gileJoe Boa b pol> axlas
A5 bl gl sl Ll

o o (il S 3l 5l (658 Sllae Ll 0976 cawy (sl pol adlllas yo (B9 g Slge
el gloass (sanld slaosls 5l eoliiwl b .ob soliwl PHAST l8ls 5 51 )T aely 5 58 2a¥b
Al s ST 15T s el (T g T syl Jlez sl ilede i sulilsn Slodlll 5
Syt oF @l 51 5 Wad syt B 5 S Olpes 5 ol olal gyl 2 45 25 &g sl
Ll 5o 0oliisl 3,50 6o oo S50t 5yt bl o sloil W€Vl 45 St bl e
IRWAPVEIR PSSR S N A9

el ailgs o 000l (S92 )lw Hlez catiwd sxly Oljgas (p FSUylas a5 FO ¢ (y5lea 0 1AL
shle gzl Gl Gl 5l G g )b Rl jlmiil ol (plee ol 50 45wl aiils g y0 1) 6,05 0
b e 5 (2 9 JAS 5550 45 (e Joma 5l 550 TR aAloli b ST (5 jsboay ol oo el (o i
2,5 o0 5l 3 il Solgm 36 Cov g oo Jolis |

22 STy Ay 3o Sl 1 (S Sl oabpll (g3lo o g blaie SLIS Gl 15 oS et
S 50 9089 3l 1 6y abold b sl o s aane 90 aSST alox 3l 098 plwl ()]sl oyl i
& i alols ,o (Muster Point) ol alas g0 Sl p3Y pizmad 0l S o rasls 1) Slge ob a5
55 &gt x5 5Tyl 5 U5 350 5 55 3 sibe 5

shhal bylys o (1aSly PHAST 5810 5 £ 655 bl tasly (55l Joe 15oulS 5515

VWAA - VITA o cdl yo g ,b
VAN FN A e oy dy G b

pole olRails (gly i3 ek seled
el Bgaos laen S5,

EVRY-N

el sl J E98s Jlaiml b o sSis Conns ol olal o150
Sl G3Pre j0 i (yhg> Jl o b Ol )y anwgi osyay
ablol g 35 b (o8 o (b 9,55 2 Gezed Shelgs b &S
GhelS (5 gayd | ey g 95 g0 ST (T g (35
gle dalyd ol 50 a5 wlge 0925 4 35 ;0 S jLad
el ale gz g osal s glosl 399 Cl> 4 o35 (49,0
Lol o33y adgl e & gl 5l Jol> jBu 5 0ebos

WWAA Ll oY o)lols oF 090 ((glad yo Cublogy wiiieo alxo

IR (S35 5 mlie 8t Sl G s 5l (S

el plrord Slge ay ylinn Sl 5 B 5 Jo (0 S )
5 o) 5l (A6 a5 )lSL @ols> oBy 059l 45 (5 sboay
o W (G saazls )3 (so 5 (plerd Slse il
DT wles wogs 1) anala 331 5 s Sl jlas a5 Coul oot

Gol> o 55 olal a5 el 10 15 )18 a> g5 5,90 b assil

o 50 3 sl cad ol o] g sei (Gline 4 dlion


https://orcid.org/0000-0002-4382-5411

Ohed g u>g0

b sl Ll o STy SLladl [1YOY] 855 o 48,5
Corex g Sogll Lkl diels Gy @isl> Gl 4 axg
CCPS Sy colul cnl p ogdior ot Shad (55 )
I, sl 75k (Center of Chemical Process Safety)
Sl gan ial 03503 (ot 25 O 900 09,5 ez
3925 Yloixl i g alils 5429 SUjlas olge a5 oK : ol
slas, el 5 oolas &, [l by 83,2 o iy (st Lol s lo
W sgw Sl Sl AT Slejipgs sl mlau o las 8524 5 o)
bog col (e B> by il Ll 1)l 3525 (Sadle
g 0gd ool akid wadolul Wl b g cde 4 Jel of 3
Eobn |y VM5 5 03, 4255 ] &y el (S Bl Cnar
o) Jolin b iale ) oS (ollin spgns sl o o led
Slybl jo Jels of,8l dasl> Coodls oosSasags ole ylgica
Sloladl alawly 4 ] €585 Jloil g 0093 7 ke o 4>l
Jgts 0,8l imdas (ol 5o .ol ails sgzg oals Jlesl J s
Sygo 50 b o asalgs olST wdse il (5,0 (5,1l byl sy
F S S ploxil |y aneej ol o oY Sleladl gl
asl> o g Lkl Lyl b & jsods wlgi o Giule, g, Cawd
oo ksl 4 il srelcaibye J 1S ST Gaizmen sl
Saley o e ez sl gl sl SialS Y
08,58 Dygods oolladl Ol g0 o wilgsy eoloF,
Al mhaw (pl jo 0gd gois 4l BlLbl s Sl desl>
ST 3l 51 s 55 ot o STy b Lot pe (gt
Sloladl ialas ol j0 e wo ploul 1) sl Slaladl g ouls
ESY [\_\C] Wb go (6 Slibl arel> 4 cenlin L2251y
bylys jo juiSly 0y90 50 cabddl)l gladaliy iy jo oS
Sl iy g oi 48,5 i sl g s k]
sloanpo g 25l oloj e celons I ol (S & jg00
Db ge 48,5 oapol (g5l ksl Lyl S gz s 0,90
o 5k gl Casl ol o yo Al Sty Slell jads e
Glp Sobel gy cpl 5l e0)ls 0925 o] jo wolg> 484 Sl
4 Wlgi oo colin (iSly 5 dlugn E589 4 Condy L ablis
s 4265 L [V0) 7] a8l ol slavelsy 51 s e 920
(68 Slilao i (g3l Jow Bua b ol dsllas woads iyl
Wby (g Grizmen g Slge St I ol slaaly (b))
258 GVl mle 5l So 0 glhksl s o gaSTy

A plol H9iS gl

vy g 9ge
SIS 48 155 s SlodS Yl 51 S, o 2l asllls
oS 3 T b ol ) IS Sl 3 i
wUls Jdo 4 550 5l (658 Sliless oiii s ksl byl o
585 (551 lim (s Olgieas axly o jlomiil 5 15T olon

Joosi |, bl 358 Sl lgi oo (patiin 0> b le 00 5 o
aalyz Ll (Ren 5 gliaies tlgz W ol 5l ey g S
Lol g oS waly Joo (5 lndil &jp0a (idgzr cpl a5 0l
09w 4 @Vb s b (LA Jhie G5k 5l (5lg0 g0
O ladSs 5 09000 3,5 (P liyg; (ul Sl 5o il walss
Wil Jwol B ale a5 S50 10 00,5 0 by Bl 4
0355 e [V] 05 o ol i (15T o5 Lol ol e 4
2 0)lyen o5 witen tato Sl o pte ) (S
aBbge Jlrbil 5 (55gmT s Slge LA Sy (550
Sre Oliee JeIs @ il s ialy sl (Ol nl
g S0 S (it Sy (n e ) JLs 4 &S (e
oS lasdlhae o Lewly ol po [Y-0] sxiea b sloos gl 8
i)l g ey B2 LYV Jlo o LS 5 LI Lawy
Sl 5o 3y S (S g o] G 0 S,
GRS ¢yt e Aliims oplai 45 0 o0ld LA (28,8 O 90
a3 ez [F] 010 (ranl alold ks jo 255 B
Jeloti g a0 5505 g oay pr B0 b ], Sen g GEIDONI Lansgs a5
S 208 At i plnil (39,008 S 9 Joo (slaptanens
Jolae O35 sladdgd (ot 5 36 SeSU (5T slaglas
Sl § S wly base IV] e s Y
Iy wolg> elael Ciond wilg g0 a5 el poul  gwiige
b [A] ame als 1) (T 51 (G20 Sls 5 edses i
pime bl 5 5 eolial b lse Lidu ojlwoe pll
HGSYSTEM SLAB .DEGADIS PHAST ale>
Slge a3 ilie o3gamee Odges yasiine pogdle ALOHA 5
L1 obhal lulys jo fuSly adly plgiee SUyls 5 oo
Siledse zopdle 0908 )75k (silede @l jl ool
ool 5l 5 jheneil g Lanme 3 03le A5y 0950 lge alSS
o siledae ol Baa (S5 sy el Jlo)55 0 Slotg
alols Sy e (o oud e cole cdale s e
JBler 2o 3l Jelo @l cwl o5 oloj g xe
3 Ao 3blia Sl 595 Caz 5 )lne lyieas alsi e
Wigd 43S i olge il 56 SUyls clecdile
e LSl llpd js 2381y 25k g Bl G bena
sl eadall loliEles 51 (o [N as sels
ool PHAST Jl53le 5 wlse cpiile, 51 o5 slacsslo Jo
Ol 59 09z se lalBle S (n skt 5 PGP Sl (o &S
SLES 25 4 bg e Boly> waly Jolow (6l g il o0 ais
Gl wedee ooliinl pliond mlio g (cordo iy 5 5 i
S psh slse ole, iz Jolhe gl Joe 4 jo6 180 5
laazdg> jl jtud alss: Jold Lo )3 (Lol b all>
Lgey b £95 90 o Blkoe Slge A Coles 0 5 mbe
Lulysats gilooe BB 1Rl 5 55 (BL) S5 5 (ask)
A5 5958l 5 el (999,5 leosls 51 (S Dl 15 592

WAA (Ll ¥ 0 losds o8 0,93 (5145 o Cailigy (oo Al



6 wlilewo cuis woly 65kw S

Gl el Clolpriy 5l (S cdF o s g
Total-gs-253 Jeallygiws 1) olen g Of Lul i o585 1o o
sobidlsn Sledbl milo b Lo 457 & jaopdy and oo dlgiig
8wt aw o ) lag] waliee Jgad ;o adlate 8)90 0
el glse 5 ol Ll aw ol glp 1 (s3leJae 5 eapd s
el 0958 0590 y0 iy Sledbl gl laiedaddle e oo
w‘]a bA.w;é JMJ‘)?M\) L) J...u‘y‘sn 6:‘9.& 9 u] Ja;‘;w
s Jo 5 Glse s o Ghiig lp ool taghy s anled
A 0,8 oolaiwl Jasllygws pl 5l Sew lalpd o Say
as 6‘4.9.]0.»« Lgl)a OMM;)JQJ 3o uBLL.A 6:‘91& 9 UT Ja;‘;w
FOW PRV A RAE S PRESR N - N R L A
5 0550 Sledbl i dely gile o plxil jslatea
J3¥les 50 et g sanld llyd (olse g ol bl ale |
oadoln !l sladely ol s 31 G 50l o,lg PHAST
L bl jo p3¥ obladl ksl zglw fjobjasie
Sl el g g ksl bl o LiaSly Soll s

s @l laasly

ol 5l el @l g <88 15 adllas 5,50 olKaVl o
S0 mbe Oypon Sl ool cnl 5o 5 s5le o
Slos 9 S sl Ll 28 50 e Fe 8 g e VY (Jsbo b (35
AB 090 heg (Soylim eend sl b (6)l0SS (ane
P50 gl VokS a4 hugie (25 ooz eluly
B slasals lodse Cuz (e v 5l s 50 Sy el
sy e 5t 25 o 65 Shlase il
&y alaz 5l Sledlbl wiejls PHAST jl5sle 5 51 eolazl b
)l g jlad ools jLid g Lo (> g p,2) oole Hlade ools
agh ) dod alex I Jaze (sl el (Bl lges g5 1 S
edlien 500 SleMbl 5 (592 55k 5 s Il ol Cs
bl @l Ol 1) S5 g i 5 26 el

5 O oo 4 Ll o5 giludae Jlo sl
aalllas 3590 1) (592 bl g V> 5y ] (pogicso )8
Jitne 36 s 4 55 SV 0 50 sl T ol 3
S ygods Lad o Slge iy 0958 110 8 g Cugh; ol Ce p oo
et 3511, gols 2l 5 o Lulyd olyiiges 3l

D V] Szt slag b i po gl (1t gl slad ) Jguzr

- Ya- e by (oskee) (i ,kad

ouiad)S i 0 lse g of Ll 5 Jguar

(30 yio 31 ©lgglss)

(d0)0) Cagb, (81,5 6lw) Lo

ol e puw

$9> Sl (gl g o aid

Han Jlo 5o &5 JUablJB slge 3l 51 g 51
00baid 5 L 10 (590l 10 .l 0 9939 A s 2 S
wBls 392y (i e (Seop 0 B> pte axiliy
G515l il slasaly 08 o S5 (5 Il 25T co il
80,8 o0 b)) QT 5l oadiolnl aiaeis liee bl S8
SlgglS YVIO minis ) S 50 oaliplos] (g 5lw S (bl
PO alold b eogd o (om0 1303 S po w90 &S @uye o
VYO piald cpiored Zls anlym> 0929 35w 5l (%
ol (G518 Dl gz 4 ol iliw] &S x50 yie p DlgelS
Crye a5 mpe fo p DlgglS ¥ aladi g e A aloll b
alold U 55 00s 518 Sbles Lol T jo Ll Lol e0gn g0 0,0
Al dly> > (550 V00
e Slbl o1y glamsgs Jlil B ale a5 oo
Oy 1 0l (6 Bl 25T ol Jetze il (asS sl

WWAA Ll oY o)lols oF 090 ((glad yo Cublogy wiiieo alxo

£y \Y Y F v/IF

\ vy ) I D 8/D

\ \td \A Y- D v\/D
basdl

PO+ e las g Sldes aslllas by, (s5lwooly 5l
C B A alie WlS 55 iz &jgo a5 o2Vl ol
oS Olszeas sl oass SINILae)T sla g g iwa D
Do ,5 (Byre Jeizme (o)l gl Al ate; g (Lol Hlas
dogyl 5l (i jop ©jge 50 olaVl Sligas ple 1)
O3B (il & S 1y 6318 Dllas 5l (6508 Sl loprn>
Oy ol gl ealsaid 55 )0 (595l 50 ijle e piiie
slosaly )l 63V 9> lwb a5 YIF Gloa 5 O
Jol> mls el 2lga g ol l s plo a cond ) i
il 2 TS & S3lede
Slge g Sl (e ol 4o gl ¥ ot a5 sKin
Al 5 pSlS V0 YL oo by mle &jg0a (55 (49,0
Sl g 25T slaaaly Wilgi oo el (nl 45 09 00 )5 (350

Aol asls p ool 53



Ohed g u>g0

3979 Sy TVO alold U ogd (o0 9,3 crge &5 @oye e
bls auly>
(Sl 53 Ju bl S ool e 55 o ol 3l e 5]
Bl oy b o8 o515 b aise 0 05l bglse lga L o5
Sy Sygon 5 g WAL (S 1ite L ST pie @
Sladely 35 023 1 (slod S o (25T adl ond 23y
i (wlod 5 ()l Slints 4 bgype JLSU T Lol
omb o SlSU T el we alol ol ales
asb e (LFL: Lower Flammability Limit) s 3, Jlesl
as 58 5l gl a5 ol glalold sSlas cads jo aS
S il 15,95 3T sl U155 3l s b o Lslse
b @llas oaplsil 55l Jow ;5 LFL olie [YA] 5l g2
S,y w0l aS Conl e £r Joleo PO i3 1 ¥ SS

@S 5 Oy (nl @l oabans )5l o 694)1*“&‘-‘0[&]
VY- o sgam ikl slaido Ve candS 5l e (g3l
ooy Lad o g ail e eadcais Olilew 5l 6,55lS
A5 kS WP Jolao daBo Yo 5l oy u5es (l5ne 098 o0
Ol S8 e o0 oSS TV 4 il S 5l e g 00
=l eloly 00,5 o b)) RIBIERSNEN aiais olie
YVIO ainis ¥ S 50 (55l (i1 gsle o 5l Jol>
D35 (8 oo 008 Sy g &S ey SlgglS
el Cils Jalgs ezg yie 3l gyke Vo0 alold U
5 DloskS ¥ aiais g 650 Ve alold b sl oo s0l)8

Intensity Radii for Jet Fire

Leak 2 inc!

h

— 2/F4 kW/m2

— 2/F12.5 kW/m2

— 2/F 37.5 kW/m2

ind Direction

N

Distance Crosswind [m]

()

/

Lt

-200 -150 -100 -50

o

50
Distance Downwil

100
nd [m]

150 200 250 300

g o1 syl gl 1) S

Intensity Radii for Late Pool Fire
Leak 2 inch

200

— 2/F4 kW/m2
— 2/F12.5 kW/m2

— 2/F37.5 kW/m2

Distance Crosswind [m]

-200

P

/

-800 -600 -400 -200

0

200 400 800

Distance Downwind [m]

) 5] 3 ol Y U

Flash Fire Envelope

Leak 2 inch

‘ — 2/F (100193 ppm)  — 2/F (5009.65 ppm) |

100

-

Distance Crosswind [m]

-100

N

i
.

-300 -200 -100

100 200 300

Distance Downwind [m]

S 5T (590 b b Y S

IWAA Ll oV oylods of 090 «(glad o Clilagy owiigo alxo



6 wlilewo cuis woly 65kw S

Late Explosion Worst Case Radii

Leak 2 inch
— 2/F0.02 bar
500 — 2/F0.14 bar
— 2/F0.2 bar
E /
=
g
H
g o 7
S )
u
g
2
x
-500

-1500 -1000 -500 0
Distance Downwind [m]

500 1000 1500

S 2l sl gyl ol F Sl

285 salgs 18 Led bl L 5h cou

-
ot 4 8 g cdl mlio glean e 5l as,e Yo BV
DAl osie bgye lsn (Sogll 5l S 5 il
Lyl s 5l eolanwl 5 aylidle,s 51 eolawl b lasilo o
Sl Gz g @olgs 5l BT a4 Sbls S iyl ]

D s oo olge (st b il 51 26

Sl el siladan sliiat adlas ol o
5 mro S 5l S 8le s cpl ol eolanwl PHAST
Sl Blge s (gilu e cgz jo bylidle 5y solesel L1
oLSes 5 Ruiz-Sanchez ([Y-] o Ses 5 ot [V-]
Sl Olsear 1y li8le 5 ol [E] OLiSen 5 Witlox [D]
Sl laaely asdlas g (o 5le Jow cgz yo slaiel B g aiie
u).;‘ﬁs); ‘;‘3):.4 @9 LJL:.,.M:‘J.\L‘) .)‘5&

dely (e a5 Wisle las gl cpl 3l Jol> mls
Sesl 0351 (5 el T Ol g S ) el @ by
s [T oliSen 5 sp2 )5 (ool sloaiily b opo ol &5
SIS 28,8 Lo Lol Slsen [VA] ()Sen 5 9mge
Jols oS ool 8 Jlad a5 sl i g ¢ ailacs
odly suly 4l (g9, o> ke (nl Wby siledss
Lulps o i3Sl (e 4 SaS Gl o]l ol B asas
Omizmed g il g 23T slal s b 0,5 olail (gl sl
3k 9590 Sl Gn Fetes Sl (pyre pd Sl g ol 4
ol B 5 (oo Slo e 2 bgaye 53l b Billae
gpwwjlbwjleﬁoyld@ﬁafw
Bl 295l 50 503 Gam 51w st Wb (P (28
s FAe Jolae Jlu pl il (25l bl (el alold
kol Casl oo Canl 0,55 e 5l e FAe Sl eSS
0dgdta 4O ).u olih&-dyl.’ JIJ )SJA ‘wl Ll > os)Lc ..)D)f
s o goladl a8 o il o 4 aS oyls 18 folgs oyl
95 ol 3l ey oo Sl (i ooleiin S e cnl Je

oot 19l S5 55 po slaolnd (ilupglic Lo arogs

WWAA Ll oY o)lols oF 090 ((glad yo Cublogy wiiieo alxo

sble sasmolis 30 ) w8 oply ams e plas 1)
oS Coul ol il cpl Comnl s sl o LFL Grs Jolae
3o alols ol o a8 39, 00 il ( SLSL 5T £989 & jg0 50
5K 8 T sl cow ol 3

e b JLzal BB oyl 5l B e a5 olSn
Soge 555 5,5 Gl gl arlse IS (531 L o]
Mg b oolyen 65 15T Lad oSl b ponaia
Sgdi oo aaS [y ol jlxail 1 4y aS 0 walgs Lad ulsal
388 sledoe mls Eb g oad st syl o [VA]
55 Ul a8 L Y [Lad alial el oad il )| F SCs
JLed Gl s yte VEe alols b ols 1) bapleas L Sl
e ) pledle SG ol plbiwend Wl oo a5 L -V
Cge a5 L /Y JLzd il s e VY alols b oS
o e FAe Aol b ogd e badigd adanSls
50,5 salgs

W5l 3929 baplaisle Hhas g ole o Al 4 axg b
ALY el abais el bl e sl byld & o
M1 abais 53] st &)le a8 0l oo olSay VL alisee bl
alg; «(Admin) M3 aks (Clinc) M2 akss (Helipad)
HSE: ) M6 aks (Unit 400) M5 ali (SS6) M4
5 (Slug 1-2) M7 alais ((Health and Safety Executive
ailaie (Wind Rose) ollS L gollas .(Unit 129) M8 alass
WNW: West ) e Jlod ob el ol ooV Sllee
i o2y Ol B35 4S5 olojs, 4o 5 el (NOrth West
5 a8 g bkl bl s o oy oo 58 4l e VY ol
Sz 9908 (6 s Cunply o0 0,10 3925 (15T Jlazz 5 s
OLIE oluly cd) el aladl Coows 4 g 9900 QL 1) oL
@ 2P S 50 Wl (el Al 4w tws Sl e
@l 0 WS (o Slo s |5 1ol oud @ly (5l
ol & laisT g oad i lge jgue yrme 45 arsl 485 18
bl alold o s 51 B sS4 5L odle il Cos
5 1y 08 2ol cunlioo 5 (jlxe L M3 s ML
b ] Oledadd aels awgio 0,08 b @olgs 590 &g
G FA alols b by ol il gl 5 (5 YV alols



Ohed g u>g0

5 dols GladhE . yls gods Jlaxm| wliuazs 5 b JLas!
axly asdi (gq, ddhie oLIS ululy a5 aely gile o
Gl s j0 sogee Dlposs a5 Wil lid sl eoly
Ol 5o B ol slnl Wb el alads g0 alold 5 gwyiws
3 A8 S e 08 Bai ) LSl plgn ol 98
53 Sembos Jlaial ol glad jo (85,18 s &
2 SNy g 5o 09 gilupslie lxail 5 23Tl
bl Sllee sl 5T ol eaals 5L L s hsl bl s
5 i1 Lasgs Sl 5 o3l 28,515 b cou Jlaxs!
5 olaal 5 ST lagpogs jsee (al s ol
il Loty sl 5 aeilay |y eyl bl ceslie alols

530 o bl 5 58y Cod sl g5 et b sl
sloasl bl oalol o)lge (pgad Gl p stk ( Jlaxs!

6&‘0).\5 9 M
B oBRaVl LS5 wles 5 B ann s abwginas

u\.ul.oatsa ;wJ 9 )A-.\.‘ﬁ u*-‘-"’j)’ o oA....SuS).w

8o L5
o0 (55 Al Bty Gl ;o (odlie olaS &S

REFERENCES

1. Kamaei M, Alizadeh SS, Keshvari A, Kheyrkhah Z,
Moshashaei P. Risk assessment and consequence modeling
of BLEVE explosion wave phenomenon of LPG spherical
tank in a refinery. Health Saf Work. 2016;6(2):10-24.
[Persian]

2. LeesF. Lees' loss preventionin the process industries: hazard
identification, assessment and control. London: Butterworth-
Heinemann; 2012.

3. Shaluf IM, Abdullah SA. Floating roof storage tank boilover.
J Loss Prev Proc Indust. 2011;24(1):1-7. DOI: 10.1016/j.
j1p.2010.06.007

4. Craddock H. Safety hand in hand with quality. Qual World.
1997;23(7):558-600.

5. Beglarzadeh A, Shekarian E, Shokouhi Y. Check theimmediate
release of kerosene tank farm maintenanceusing PHAST
software. First international conference of oil, gas,
petrochemical and power generation, Tehran, Iran; 2012. P.
45-53.

6. Zhiyong L, Xiangmin P, Jianxin M. Quantitative risk
assessment on a gaseous hydrogen refueling station in
Shanghai. Int J Hydrogen Energy. 2010;35(13):6822-9. DOI:
10.1016/j.ijhydene.2010.04.031

7. Gerboni R, Salvador E. Hydrogentransportation systems:
elements of risk analysis. Energy. 2009;34(12):2223-9. DOI:
10.1016/j.energy.2008.12.018

8. Jafari M, Zarei E, Dormohammadi A. Presentation of a
method for consequence modeling and quantitative risk
assessment of fire and explosion in process industry (Case
study :Hydrogen Production Process). Health Saf Work.
2013;3(1):55-68. [Persian]

9. Hanna S, Britter R, Leung J, Hansen O, Sykes I, Drivas P.
Source emissions and transport and dispersion models for
toxic industrial chemicals (tics) released in cities. Eighth
Symposium on the Urban Environment, Room, Italy; 2009.

10. Evans M. Modeling hydrochloric acid evaporation in
ALOHA. Washington DC: Atmospheric Administration;
1993.

i Jol a5 2830 Lo slaarog ;500 4k je 3o )5 pglie
oLVl o wlgh oo asdllan oyl a8 colu lis bls Wl
wdellowdds glis 45 & g0y AiS lag delsl sy )50
bulpd 50 1815 0590 ) gl asly o g sl sy
Sledlbl g, sl byl o 2iSTly o oz Jeld) (5 lasl
oSy byl 9 Shble olulid (Jome ldlyaz g j90 5
Sllee (iSTy Slles @il Riny bbby § bz ,b
5 OBl 4 (Sam; oy (lusly (aSTsley
Ol oeon S plpea SR el all (el &)
2l & gings (slSol> &yg0ts 35 S 5T 4, il
Gilede Byl 311 (T CBlge g g anlllas | dusy g0 3l
355 owyn Sl

L
2 3 Sl (e 5l lawgte (25 55l 5l
o aseie a5 350 2len g ol Ll a0 oKVl SO
5 s 5T oGS 15T g sl (15T gal b olg o5
‘51.....4 9 ‘_;0)? 4]4...:‘5 L m.\.wbl?ul LS“““"JJ|)")l;U )." )l;uu‘

11. ALOHA software. United States Environmental Protection
Agency. Available at: URL: http://www.epa. gov/ceppo/
cameo/pubs/aloha.pdf; 1999.

12. Fullwood R. Probabilistic safety assessment in the chemical
and nuclear industries. New York: Elsevier; 1999.

13. Pandya N, Marsden E, Floquet P, Gabas N. Sensitivity
analysis of a model for atmospheric dispersion of toxic gases.
Comp Aid Chem Eng. 2008;25:1143-8. DOI: 10.1016/S1570-
7946(08)80197-6

14. Kamaei M, Keshvari A, Moshashaei P. Investigating and
modeling of the effects of condensate storage tank fire in a
refinery. J Occup Hyg Eng. 2015;2(3):29-37. [Persian]

15. Shrivastava P, Mitroff II, Miller D, Miclani A. Understanding
industrial crises. J Manag Stud. 1988;25(4):285-303. DOI:
10.1111/j.1467-6486.1988.th00038.x

16. Cumber PS. Efficient calculation of the radiation heat flux
surrounding a jet fire. Fire Saf J. 2009;44(4):580-9. DOI:
10.1016/j.firesaf.2008.12.001

17. Yousefi M, Rashtchian D. Investigation of ammonia storage
consequence modeling in kermanshah petrochemical
complex. Iran Chem Eng J. 2011;10(55):48-54.

18. Movahed A, Norouzi B, Ebrahimpur S. Study of dikeeffect
as a passive protection layer on reduction of process accident
consequences. Seventh National Conference of Safety
Engineering and HSE Management, Sharif University,
Tehran, Iran; 2017. P. 61-9.

19. Jafari M, Zarei M, Movahhedi M. The credit of fire and
explosionindex for risk assessment of iso-max unit in an oil
refinery. Int J Occup Hyg. 2012;4(1):10-6.

20. Meysami H, Ebadi T, Zohdirad H, Minepur M. Worst-case
identification of gas dispersion for gas detector mapping
using dispersion modeling. J Loss Prev Proc Indust.
2013;26(6):1407-14. DOI: 10.1016/j.jlp.2013.08.019

21. Ruiz-Sanchez T, Nelson PF, Frangois JL, Cruz-Gomez MJ,
Mendoza A. Application of the accident consequence
analysis in the emergency system design of an Sl cycle
hydrogen production plant. Int J Hydrogen Energy.

WAA (Ll ¥ 0 losds o8 0,93 (5145 o Cailigy (oo Al


https://www.sciencedirect.com/science/article/abs/pii/S0950423010000744
https://www.sciencedirect.com/science/article/abs/pii/S0950423010000744
https://www.sciencedirect.com/science/article/pii/S0360319910006956
https://www.sciencedirect.com/science/article/pii/S0360319910006956
https://www.sciencedirect.com/science/article/abs/pii/S0360544208003241
https://www.sciencedirect.com/science/article/abs/pii/S0360544208003241
https://www.sciencedirect.com/science/article/pii/S1570794608801976
https://www.sciencedirect.com/science/article/pii/S1570794608801976
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6486.1988.tb00038.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6486.1988.tb00038.x
https://www.sciencedirect.com/science/article/pii/S0379711208001665
https://www.sciencedirect.com/science/article/pii/S0379711208001665
https://www.sciencedirect.com/science/article/abs/pii/S0950423013001745

6 Wbl cuis woly 65bw S

2012;37(8):6965-75. DOI: 10.1016/j.ijhydene.2012.01.116

22. Witlox HW, Harper M, Oke A. Modelling of discharge and
atmospheric dispersion for carbon dioxide releases. J Loss
Prev Proc Indust. 2009;22(6):795-802. DOI: 10.1016/j.
j1p.2009.08.007

WWAA Ll oY o)lols oF 090 ((glad yo Cublogy wiiieo alxo

23. Gorjipour S, Anavaripour B. Consequences assessment of the
incident of NGL storage tank in liquid gas refinery using the
PHAST software. The Second Conference of Process
Engeeniring, Tehran, Iran; 2015. P. 83-90.


https://www.sciencedirect.com/science/article/pii/S0360319912002121
https://www.sciencedirect.com/science/article/abs/pii/S0950423009001351
https://www.sciencedirect.com/science/article/abs/pii/S0950423009001351

