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Abstract - The process and facilities of modern chemical plants are becoming increasingly complex, there
is possibility of potential risk. Internal chemicals generate stress concentration when operated due to turbu-
lence, laminar flow, pressure, temperature, friction, etc. It causes cumulative fatigue damage, which can dam-
age or rupture chemical facilities and devices. The statistics of chemical accidents found that the highest rate
of occurrence was in summer, and in the last five years statistics on chemical accidents, leakage incidents make
up a decent percentage of accidents. Chemical leaks can cause serious human damage and economic damage,
including explosions and environmental pollution. In this study, based on the leak accident of chemical plant,
the risk analysis, and damage effects assessment were estimated using a 3D scanner and FLACS. As a result,
if chemicals leak in summer, the risk is higher than in other seasons, the seasonal safety management measures,
and countermeasure were estimated.
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Fig. 2. Leakage point of accident site.
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Fig. 3. Converting 3D scanner model to CFD
based model.

Fig. 4. 3D Modeling of accident scene and impor-
ting to FLACS.
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Table 1. Condition of Worst leakage accident

scenario
Material Propylene
Operating Pressure 415 (kg/em®)
Design Pressure 55 (kg/cem?)
rating Temperature of o
Opealg.e.pera e Of 145 (C)
pipeline
Design Temperature of o
pipeline 25 (C)
Leakage point -
Wind speed 1.5 (m/s)
Pasquill class F(stable)
Temperature 25
Humidity 50
Maximum Storage Capacity -
Leakage Time 10 (m/s)
End point 100% of LFL
Maximum Storage
Leakage Rate Capacity/600
St 7kghs] A A25 A4 20219 8Y
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Table 2. Grid status for FLACS analysis

Contents X Y Z
Control volume (m) 74 63 27
Min control vol size (m) 0.30 0.30 0.60
Max control vol size (m) 17.89 | 4.61 2.89
Max percentage difference (%) 12.50 9.54 11.76
Occurred at indices 46 4 9
Max aspect ratio 59.62
Total of control volumes defined (ea) 125874

Fig. 5. Configuration of grid generation for 3D
model.
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Fig. 6. Setting of point for leakage spot.

Table 3. Input and boundary condition for FLACS
analysis

Boundary Condition

XLO Wind
XHI Nozzle
YLO Wind
YHI Wind
ZL.O Wind
ZHI Nozzle
Leaks
Mass flow rate [kg/s] 10.544
Leak type JET
Grid
Total I;I](()).l u:; e:jontrol 21000
Max aspect ratio 59.62
Simulation Conditions
Gas composition Propylene=1
Ambient pressure [Pa] 101325
CFLC 20
CFLV 2
DPTLOT 0.25
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Table 4. Leakage condition for FLACS analysis

Simulation Worst leakage .
.. Summer . . Winter
conditions accident scenario
Ambient
temperature 30.2 25 -8.7
[C]
Wind speed
pee 26 L5 33
[m/s]
Pasquill class None F None
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Fig. 7. Trend of propylene leakage.
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Fig. 8. Result of Endpoint distance by FLACS.
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Fig. 10. Gas concentrations at End point of Worst
Leakage Accident Scenario(46m).
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Fig. 11. Gas concentrations at End point of Win-
ter(35m).
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