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Abstract - The minimum safe separation distances from LPG filling station was
discussed in this work based on the accident data from 1987 to 1998 in south korea,
the initial damage of accident, and standards of countries. The safety distances are
adequate to reduce ignition probability by released gas and provide space for
implementation of emergency response after ignition. Therefore, the distances are
related to the distance to LFL(Lower Flammable Limit) and the length of jet fire to
prevent accident escalation. The range of the distance was suggested in this work to
make standard with considering economic, culture, and safe guards.
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Table 1. Calculated Release Rates for LPG

Mass Flow Rate Released(kg/s)

Equivalent
. Propane Butane
Hole Size — —
Liquid 2-Phase Vapour Liquid 2-Phase Vapour
S(12.5mm) 2.31 091 0.21 1.37 0.99 0.09
M(25mm) 923 3.63 0.86 5.50 3.96 0.35
L(50mm) 36.93 14.53 3.43 21.98 15.86 1.42
* Tank contents at 30C, 4atm for butane, and 1latm for propane
Table 2. Distance from Leak Point to LFL(m)
Distance(m)
Equivalent
. Propane Butane
Hole Size
2-Phase Vapour 2-Phase Vapour
S 105 12 99 44
M 21.0 14.4 199 8.9
L 41.9 28.8 39.7 17.8
Table 3. Flame length(L) and width(W) of Jet Fire
Flame Dimensions
Equivalent Propane Butane
Hole Size 2-Phase Vapour 2-Phase Vapour
L(m) W(m) L(m) W(m) L(m) W(m) L(m) W(m)
S 87 2.9 42 14 9.1 3.0 2.7 0.9
M 17.3 5.7 8.4 2.8 18.1 6.0 5.4 18
L 34.7 115 16.9 5.6 36.2 119 10.8 3.6
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Table 4. Calculated Distance for Complete Destruction of Houses by VCE

Dimensions(m)
Equivalent Pr Buta
Hole Size opane urane
Liquid 2-Phase Vapour Liquid 2-Phase Vapour
S 21 15 9 17 16 7
M 33 24 15 28 25 11
L 52 38 24 44 39 18
Table 5. Fireball Diameter with Mass of Fuel in Fireball
Mass of LPG(ton) Fireball Diameter{(m)
5 99
10 125
20 157
30 180
40 198
50 214

Table 6. Minimum Separation Distance for LPG Storage(Underground Containers)

(unit © m)
Korea Japan U. S, A Italy
Capacity of
Storage(ton) LPG Fjilling LPG F,ﬂling Storage Tank | Storage Tank | Tank lorry
Station Station
10 17(8.5) 17 15(15) 25 15
20 21(11.5) 20.8 15(15) 25 15
30 24(12) 24 15(15) 30 15
40 27(13.5) 26.9 15(15) 30 15
50 30(15) 294 23(15) 30 15
100 30(15) 30 30(15) 30 25
200 30(15) 30 38(-) 40 25
400 30(15) 30 122(-) 40 25
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Table 7. The Number of Accidents in LPG Filling Station(1987.1 ~1998.12)

uivalent Hole
Eq Size S(12.5mm) M(25mm) L(50mm) sum
Number of
20 11 4 35
Accidents
Table 8. Effective Distance form Liguid Pipeline Holes
Material
Propane Butane
Events
Distance to LFL(m) 21.0 19.9
Length of Jet Fire(m) 17.3 18.1

Table 9. Minimum Separation Distance with Capacity of Storage

Capacity of Range of Separation Distance” . o
Storage(ton) (6.37+ 1.4 ~ 19.69+3.29V7m) Before Revision[After Revision

10 15 ~ 301 17 24

20 15 ~ 344 21 27

30 15 ~ 377 24 30

40 158 ~ 405 27 33

50 169 ~ 430 30 36
* Minimum separation distance shall be not less than 15m.
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