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Abstract - This study aims to suggest risk management plan including safety measures through hazard iden-
tification followed by consequence analysis in petrochemical plants. Consequence analysis was performed
through practical release scenario by using PHAST RISK(ver. 6.7) software in the propylene recovery proc-
ess(PRP). As results, consequences by fire or explosion accidents in the depropanizer zone, deethanizer zone
and heat pump zone were relatively larger than other else zones among six process zones in the PRP. In the case
of jet fire, it is recommendable not to install residence building within 200 m of the process zone. Additionally,
process zones having large inventory or high pressure must be prevented from accidents and required to estab-
lish quick response against accidents.
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Table 1. Ignition probabilities for release type and release rate[3]

Ignition probability
Release rate
Gas Liquid
Minor (< 1 kg/s) 0.01 0.01
Major (1 ~ 50 kg/s) 0.07 0.03
Massive (> 50 kg/s) 0.3 0.08
Table 2. Explosion probabilities for release rate[3]
Release rate Explosion probability
Minor (< 1 kg/s) 0.08
Major (1 ~ 50 kg/s) 0.23
Massive (> 50 kg/s) 0.60
C2 Product

Deethaniser

Propane Product

Depropaniser

RSH/COS, Arsine,
Mercury Removal

C3 Splitter

Propylene
Product

Fig. 1. Process flow diagram of typical propylene recovery process.
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Table 3. Physical and chemical properties of propylene[10]
Properties Values
Appearance liquefied petroleum gas of colorlessness
Smell a weak but unpleasant smell
Solubility in water [g/m’] 0.61
Boiling point [C] -47.6
Melting point [C] -185.2
Viscosity [cP at 16.7C] 0.00834
Vapor pressure [kPa at 25C] 1158
Density [kg/m’] 1.81(gas @ 1.013 bar, 15 °C), 613.9(liquid)
Molecular weight [-] 42.08
Flash point [C] -107
Ignition point [C] 460
Rang of flammability [%] 24 - 11.0
Table 4. Operating conditions of 6 process zones for consequence analysis
Node Operating conditions
Process zone P T Chemicals
From To Ik g/csz] (]
Depropaniser C3 LPG pumps Dryer feed coalescer 334 51 C3
Dryer/cont. removal unit Dryer feed coalescer C3 LPG dryer 344 48 C3
Deethaniser Deethaniser reflux pump Deethaniser(Top) 314 49 C3
Propylene splitter Propane product pump Other uint 22.8 40 C3
Heat pump Propylene product pump Other uint 25 49 C3
Dryer regeneration unit Dryer blower C3 LPG dryer 79 89.5 C1
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Fig. 2. Maximum concentration footprint at the
depropaniser.
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Fig. 3. Radiation intensity vs. distance for jet fire
at the depropaniser.
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Table 5. Maximum concentration footprint for the 6 process zones

Process zone LFL X% 1/2 [m] LFL [m] Chemicals Connected size [mm] Inventory amount [kg]
630 303 C3
D . 2 4,2
epropaniser 1%) %) (Propylene) 00 34,200
Dryer/cont. 37 18 C3
removal unit (1%) 2%) (Propylene) 300 680
585 302 C3
Deethani: 200 12,200
cethaniser (1%) Q%) (Propylene) ’
199 86 C3
Propyl. li
opylene splitter 1%) %) (Propane) 80 33,000
631 302 C3
Heat pump 1%) Q%) (Propylene) 200 100,000
Dryer 119 84 Cl
300 136
regeneration unit 2.2%) (4.4%) (Methane)
Table 6. Radiation by jet fire for the 6 process zones
Radiation [kW/mz]
Process zone
4 12.5 35 37.5
Depropaniser 310 240 200 198
Dryer/cont. removal unit - - - -
Deethaniser 309 239 199 196
Propylene splitter 105 81 68 67
Heat pump 310 239 199 195
Dryer regeneration unit 154 114 86 85
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Fig. 5. Lethality radii for jet fire at the depro-
paniser.

Table 7. Flash fire envelop for the 6 process zones

Fig. 6. Flash fire envelop at the depropaniser.

Process zone LFL x 1/2 [m] LFL [m] Chemicals
Depropaniser 630 o o
prop %) %) (Propylene)
. 37 18.5 C3
Dryer/cont. removal unit a%) %) (Propylene)
. 590 300 C3
Deethaniser %) %) (Propylene)
. 200 86 C3
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Heat pum 635 o o
eat pump %) %) (Propylene)
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ryer reg 22%) 44%) (Methane)
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Table 8. Radiation of fireball for the 6 process zones

e

@ 9

Process zone

Radiation [KW/m’]

4 12.5 35 375
Depropaniser - - - -
Dryer/cont. removal unit 167 87 32 30
Deethaniser - - - -
Propylene splitter - - - -
Heat pump - - - -
Dryer regeneration unit 87 43 9 2
Table 9. Fatality by fire model for the 6 process zones
Process zone Fatality [m] Model
D . 200 211 222 236 252 Jet fi
epropaniser (100%) (82.12%) (43.56%) (10.67%) %) et e
. 33 35 38 40 43 .
Dryer/cont. removal unit (100%) (2.982%) @.113%) (1.468%) 1%) Fireball
Deethanizer 197 210 220 234 250 Jet fir
cetiantze (100%) (82.12%) (43.56%) (10.67%) 1%) et e
. 68 72 75 80 85
Propylene splitter (100%) (82.12%) 43.56%) (10.67%) 1%) Jet fire
Heat pum 199 210 221 235 250 Jet fire
pump (100%) (82.12%) (43.56%) (10.67%) (1%)
. . 16 Jet fire/
Dryer regeneration unit (100%) - - - - fireball

Table 10. Explosion radius by explosion for the 6 process zones

Process zone

Explosion radius [m]

Explosion mass [kg]

Major Minor
Depropaniser 161.73 323.47 34,240
Dryer/cont. removal unit 43.80 87.60 680
Deethanizer - - -
Propylene splitter - - -
Heat pump 231.18 462.37 100,000
Dryer regeneration unit 26.39 52.77 136
Table 9= 670 9] A GoA A= QA3 AHG 5, A deo] A FFS 7] Wil A
35S UER Aotk 100%2] A1Y &5 Yehl= EsAE sl Abg g0l 100%1 73Fe] A7}
Aele tzasigeld Ads deletold Aol WA Ve
293 SAERZ Aol oF 200 mE ek, Fuplael e Bl B S T
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