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3- Energy Trace and Barrier Analysis

4- process hazard analysis software tool
5- Liquefied petroleum gas
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Abstract

Background and Obijective: The ILAM Gas Refinery, which produces natural gas, ethane, C3+,
C5+, and Sulphur, is situated in the west of Iran and in the Central Zagros Range, and thus, examining
the consequences of possible industrial accidents considering the probable effects on personnel,
equipment, installations, and the environment is of great importance.

Method: In this study, the risks related to the storage tanks and flare were identified and prioritized.
Then, the consequences of the identified risks for the selected scenarios comprising radiation due to
fire, the pressure due to an explosion, and leakage of toxic material were modeled using the Process
Hazard Analysis Software Tool (PHAST) for possible accidents.

In this study, the ETBA method identified 70 risks, among which seven of them were in the
unacceptable range, in which four risks were associated to the spherical storage tanks, loading (two
risks), and the cylindrical storage tank and the flare were each assigned one risk. The risk associated
with the heat energy of the spherical and cylindrical storage tanks and the flare were significant.
Subsequently, the consequences of four scenarios including the sudden release of gas from the
spherical storage tank, leakage of gas condensate from the cylindrical tanks, leakage of Liquid
Petroleum Gas (LPG) from the loading arm, and flare-off were selected for simulation.

Discussion and Conclusion: In the first scenario, the radiation resulting from fire and the shockwave
of the spherical storage tank explosions affected a wide area of the refinery. In the second scenario,
leakage of condensate gas from the adjacent wall to the cylindrical storage tanks is of certain
significance. In the third scenario, the location of the loading platform is unsuitable. In the fourth
scenario, the height of the flares is suitable and the release of toxic and flammable gases does not pose
a significant consequence for the installations and people in connection. Reviewing the fire
extinguisher systems, constant assessment of the lightning arrestors, and conducting firefighting drills
are among the recommendations of this study.

Key Words: ETBA, PHAST, Outcome Simulation, Risk Assessment, ILAM Gas Refinery.
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Figure 1. Location of llam gas refinery in the country and province
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Table 1. The probability of occurrence and severity of safety, health and environmental (writer)
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Table 2. Impact of wave pressure on equipment and buildings
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Table 3. Effects of Different Levels of Thermal Radiation
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Table 4. Risks Identified in the ETBA Evaluation Method for Spherical Tanks

sle oy o5 @3S g ol b 5l (S pleo

S el &35! o b5 pb @,
A BLEVE) 9> Jb> 5o lo ;b )il )5 &5 > G9,S oyle \
0 O3 ol 55 (09,5 0dd 0 233 ,Lad a3l 8955 Ojle Y
Vo Juzal/ jlomil B Slse | g5 5 5l v
52 D3 35 1 (S e Joma L oS L alold) Dl ol el .
'@ N e s N .. S5 O3l ¥
sl Dl 5o ylemil g Ll
10 External Fire | sl alsiwl o5le | 0




o g Ay A9 olo (4T A 0y Lo «Camns § baaxo (65999555 g pole ARl
kg ©lyis b | (655 ,k 55w VL) gli)] 0,18 sk 7
V0 External Fire S5, \4
\0 Jlsl ] Lol LG olse s A

by ooz bl 5 LPG coale 4 az g5 L jlad aljél
= b lse i g eVlail (a5l cerge s o O
salys Jlis 4]y 6,le50 sladely a5 09,5 (55 Ll
(il el 5 1g0) $-A (65,50 s bogy o Sy, el
YU Sy boole G 055 (5355 4 LPG 5,5 55 50
5 anals YU Jledl s el CollB 4 55,5 o cogmno
G20 Ol lasely Wlss oo Llpd o9 Lo 550 50
Asb axsls ol e 4

i g ) (2le)S 650 V-0 655 4 bgrpe S,
0o Sl 4z g b o5 cnl 50 Gy olml glid
LI sl sl axly lilas o3 ol 532 gy o Ll
Sl Sl (o0 035 0l Vb Jlon Suonl @ 4z
2ppdy &5 Ll el (sl )5S (30 0 Vb g 5o slog
G5k de 50 (pleyS (65,0 V-0 (55, 4 bgyye S
Sy 9 2Bl (o0 00d glalid Blilas op 5 (ol 952
g 6050 pllin o o glas)l 1o )5 V=Y (65, 4 by
50 Wlgs e Cato ()l o ools ) Gole> Bilgw 4y ax gl
Aol jle dol> (6,25 ,b Jxe

35 (sl Lol 3 olge) F-A (5,0 s bogy e S,
57 P Ll 5o of (GYsb s (agels e po )l

S5 O3 5o (bS50 Y-8 (65, 4 by ye S
ol Lo sl s ol Sl 5 ol 32 il e
oz 51 05505 bYs 4 o5 aBl (o0 () B> Senn)
Ol gl e )3 Sigm 151 eSS Dl e
Sengy ol 098 ol lgi o g (67251 Ay 50 (gm0
ol a5 53,5 5 opl ,o BLEVE & e wilgs o
Ol el & dzgi Lty aalss g 50 AL Gl
s> £ 2 ul il 6 S gl jslate 4 Cunl (0 £050
Sy 398,5 Jloe! sl Elsguad (30l S pglomo 4o
abgors ;o (Dlpas caslicol Glel) VY (65,0 4y by e
56955 Uil Vb Coenl 4 x5 Lisy,S (3l S b
g5 Sbml e (nl Vb Sl Jlad Jeily rioeen
- ‘_g).i;\_;lj C)‘)—f-? Slodo .\3\5_'; =) Q}L&m C)-l‘ 5 aSol>
s sl pleisle )0 oS (ol )8l izra 5 5 slone Dl
gz o ol ologl s K0 51 o5le 04ly &yl gl
O35 (nlyo ool ol 4y e Wlg (o 5 jslne
58 g (oo Bl gladla 3 (6L cnlpl 005

2Bl P Jlee Jleizl olg ladaly als
i LS S (L LD V-V g5l e bgy e S
oz I il (BYs a4 jLad slmliss,S (5 )0 (0>

ool 00,8 slewl Wiy oo 35 S Jlew slos 28, YL



Yiv

e Flosia| olgs vl (6w ad g Wl ks LWl
9> o 8) 9 <

B e L6 2
B s LS

W .3 LS

20
15
10
5
0
S e glalgiad il sk A

Sy Moy l0g0i g oty & gl ETBA Y9y )0 ol @L»Lm: b S si‘g‘,é Gl Ao Hlog0i - Y S

al JS ol p ETBA QY9 O 0o ‘solmlﬂia s

Figure 2. The frequency chart of the risks identified in the ETBA method for each unit and the percentage of
risks identified in the ETBA method for the total area
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Figure 4. wave caused by explosion of spherical reservoir
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Figure 5. surface under the influence of flash fire
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Figure 6. Radiation from the pool fire
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Figure 7. Range map affected by gas cloud at the loading area
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Figure 8. side view cloud flare gas output
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Figure 9. shows the influence of sudden fire for all four scenarios
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