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Abstract - In this paper, the consequence analysis has been evaluated for the damage effects of the LPG
storage tanks when they are installed on the ground or underground. They should be performed to identify
measures to reduce risks for the LPG storage tanks which are more widely used. In order to conduct a damage
effect evaluation of the LPG storage tanks installed underground, FDS was used to simulate the LPG storage
tanks installed and housed within a facility. The maximum pressure of the storage facilities for the LPG storage
tanks has been calculated from the FDS, and it’s results are used as an input variable for Phast which is a
commercial software for evaluating the damage effects. Getting results from the consequence analysis and

computational simulations(diffusion range of LFL and UFL, jet fire or explosions) were quantitatively
presented for the damage effects.

Key words : FDS, Phast, Consequence analysis, LPG Storage Tanks

LM E HFE7] AAete], 2 AFIAE LPG f57=

283 L HAPAF AU BA S ) &3

11, od7o| HjZ T ZoXM AT ALDAES F31 Foll Aok 201313 FE]
AFAAYIE= 1990 FuFEE 22 uale| 2017\ 37kA] 57 & 2139 9Q FRY dike B,
SATT BREA e A AR EAANE 5

Corresponding author:lsk@seoultech.ac kr < Wde s LPARRA Bae At 9o,
Copyright © 2015 by The Korean Institute of Gas ER AsH Ao HoAH IS T Hete =

- 62 -



2% LPG AR A v & A Aol gk 98 47t

Table 1. Status of the installed LPG storage tanks

Division | below | 250~ 500~ | 1,000~ | 2,000~

ke) | 250 | s00 | 1,000 | 2,000 | 3000 | TO

Amount | 7,264 | 10,787 | 9,266 | 4,179 | 5,756 | 37,252

Fig. 1. Fire case caused by falled small-sized LPG
storage tanks.
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Fig. 3. Incident scenario of when LPG storage
tank is installed on the ground.
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Fig. 4. Incident scenario of when LPG storage
tank is installed underground.
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Table 2. Condition for simulation

Classification Data
Leaked material LPG
Temperature 24 C
Pressure 0.8 MPa
Leaked condition Gas
Size of leak 50 mm

Direction of leak Vertical / Horizontal

Volume of leak 200 kg / 500 kg / 1,000 kg

Size of check hole 0.005 m?

Fig. 5. Leak model design of tank chamber.
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Fig. 6. Scenario for simulation by distance.
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Table 3. Maximum internal pressure of the sto-
rage tank room in accordance with the
distance from the storage tank

Capacity Distance from tank MﬂXiHil:SI;uirl:emal
kg to chamber (cm) P(MPa)
5 0.19
200 10 0.19
15 0.17
5 0.19
300 10 0.17
15 0.17
5 0.19
1,000 10 0.17
15 0.17
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Table 4. Diffusion characteristics for each scena-
rio of gas leak

Scenario
I
Release Duration }g?szm;‘:;t(::)y
Capacity | Above/ | Rate(kg/s) | Time(s) .

(kg) Below Disperse(kg)
Above 443 45.11 200

200
Below 3.26 60.13 200
Above 4.43 112.78 500

500
Below 3.26 150.33 500
Above 4.43 225.57 1000

1000
Below 3.26 300.67 1000
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Table 5. Distance or range affected for each sce-
nario

Scenario Concentration

Jet Fire |Explosion |Flash fire

Capa Above/ UFL | LEL |GEW/m®)| (1 psi) |(1000ppm)
city(kg)| Below

Abovel| 03 | 108 | 2398 | 867 | 231
Vertical

200 | Abovel | o5 | 1600 | 3566 | 4369 | 37.59
Horizon

Below | 0.02 | 0.72 24.22 8.58 2.25

Abovel| o3 | 108 | 2398 | 867 | 231
Vertical

S00 | Above/ |y s | 1600 | 3566 | 43.69 | 37.59
Horizon

Below | 0.02 | 0.72 2422 8.58 2.25

Abovel| o 03 | 108 | 2398 | 867 | 231
Vertical

1000 | Abovel | s | 1600 | 35066 | 4369 | 37.59
Horizon

Below | 0.02 | 0.72 24.22 8.58 2.25
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