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Abstract - The risk assessments for gas leak in underground pipeline are conducted
about the explosion accident of AHYUN-DONG underground service-base on December,
1994(Gaussian gas, LNG) and the accident of TAEGU subway on April 1995(Heavy gas
LPG). We have calculated the total mass of gas release and have respected the efficient
of explosions with report of the spot. The dispersion zones of LNG were calculated as
large as fifteen times to those of LPG by ALOHA. The effects of thermal radiation from
LNG explosion were assumed less than that from LPG by PHAST.
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Table 1. User defined inputs for dispersion
modeling in ALOHA & PHAST
models (AHYUN) [13]

) Component| | NG LPG
Information

Chemical  |Molecular Weight 1825 .14
Information |Boiling Point ~161.49TC -4204T

Wind 5my/sec 5my/sec

Stability Class D D
Atmospheric |Relative Humidity |40% 40%
Information |Air Temperature {10 10C

Ground Roughness |Urban of Forest {Urban of Forest

Cloud Cover 1 1
Dispersion Model Gaussian Model |Heavy Gas Model

Table 2. User defined inputs for dispersion
modeling in ALOHA & PHAST

models(TAEGU)
) Component| g LPG
Information

Chemical  (Molecular Weight {1825 .14
Information {Boiling Point -161.49TC -£2.M4T

Wind 0.7m/sec 0.7m/sec

Stability Class B B
Atmospheric | Relative Humidity {60% 60%
Information |Air Temperature |10T 10C

Ground Roughness [Urban of Forest Urban of Forest

Cloud Cover 6 6
Dispersion Model Gaussian Model |Heavy Gas Model
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Table 3. The dispersion length of LNG
and LPG concentration

AHYUN
Concentrations | Model TAEGU Model
(ppm) Dispersion Dispersion
Length(m) Length(m)
45100 30 49
LNG 11275 61 9%
2255 586 625
32900 22 81
LPG 8225 53 136
1645 655 1100
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Fig. 2. Dispersion length of LNG for
AHYUN model(Concentration
225.5ppm)
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Fig. 3. Dispersion length of LPG for
AHYUN model(Concentration
164 5ppm).
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Fig. 4. Dispersion length of LNG for
TAEGU model(Concentration
225.5ppm)
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Fig. 5. Dispersion length of LPG for
TAEGU model(Concentration
164.5ppm)
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Table 4. The dispersion length of LNG
and LPG concentration

Concentration Dxlse;:le rallon Distance| Radiatign

(mol %) (rrgx) (m) | kw/m°)
10 6.03
LNG 451 0.61 20 1.82
50 0.27
10 797
LPG 3.29 0.81 20 2.58
50 0.38
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S, 100 39
S LNG 451 0.32 20 2.87
50 0.81
10 429
: .2 . 2 341
Fig. 9. Radiation effects for jet flame of LG 3.29 0.54 0
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Fig. 17. Eardrum ruptures(AHYUN)
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Fig. 19. Eardrum ruptures(TAEGU)
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7 : Gas specific heat ratio [C/C.]

Co ® Discharge coefficient

Ao : Area of hole [m?]

P : Atmospheric pressure [kPal

Py : Ambient pressure [kPal

g. : Gravitational constant [(1kgm/s%)/N]

M : Molecular weight of the escaping vapor
or gas [kg]

R, : Ideal gas constant [kPa m® / k mol K]

Qmn : Mass flow rate [kg/s]

o : Density [kg/m’]

z, : Scaling parameter [m/kg"”?)

r ' Distance from the ground zero point of
explosion [m]

m : Equivalent mass of TNT [kg]

P, : Peak pressure [ IV, / mz 1
AH, : Heat of combustion [kcal/kgl
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W, : Mass of vapor or gas [kgl

7

. Coefficient of explosion(dimensionless)

K : Prescribed coefficient of damage
W : Mass of TNT [Ib]
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