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Abstract - Since 2014, the Korean government has begun distributing LPG pipelines and LPG tankers to
mountainous or island areas where it is difficult to open urban gas supply chains. When installing LPG supply
facilities at village level and county level, it supplied consumers with 10 times higher quasi-low pressure (25
kPa to 100 kPa) than conventional gas supply pressure, increasing the risk of gas accident. Due to the pressure
that is 10 times higher than the conventional gas supply pressure, large amounts of gas are released at a faster
rate when leaked. In order to secure safety of quasi-low-pressure gas pipes, excess flow valves for qua-
si-low-pressure gas pipes are not developed and are not supplied in Korea. Therefore, Korea Gas Safety
Corporation is investigating the performance standards and products of the excess flow valves in order to local-
ize the excess flow valves.
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Fig. 1. Gas pipe exposed damage point and gas
leakage fire point.[1]

Table 1. Types of accidents in the last five
years in Korea[1]

T 2013 | 2014 | 2015 | 2016 | 2017
A 121 120 118 122 121
Zut 57 48 42 51 34
= 16 26 18 24 29
kA 34 26 25 21 33
g 8 14 24 17 15
COEE 3 6 6 7 9
RN b 3 2 2 1
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Fig. 2. Operational structure of excess flow valve.[3]
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Fig. 3. Installation spot in LPG pipeline.
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Fig. 4. Ejection of the DPBE in the PE service
line.[10]
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Table 2. Serious Incident Cause Breakdown 12
Year Average(1992-2004)[11]
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Digger damage 158 85.9%
Inside leaks 7 3.8%
Improper handling 12 6.5%
Manipulations 0 0.0%
Damage too small 7 3.5%
Total 184 100%

Table 3. Improved fuel cost burden
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where

Q is mass flow rate of gas through the
hole(mass/ time)

C,is the discharge coefficient (dimensionless)

A is the area of the hole(length?)

P, is the pressure upstream of the hole
(force/area)

MW is the gravitational constant (force/mass-

acceleration)

M is the molecular weight of the gas(mass/
mole)

7 is theheat capacity ratio, Cp/ C, (unitless)

R, is the ideal gas constant (pressure-volume/
mole-deg)
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Fig. 6. Fusecock supply rate and trend of LPG
accident.[19]
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Table 4. EFV performance test configuration
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Fig. 8. Flange and Oring of Excess Flow Valve
performance test facility in KGS.

Fig. 7. Excess Flow Valve performance test fa-
cility in KGS.

Fig. 9. Flange on rail of Excess Flow Valve per-
formance test facility in KGS.
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Fig. 15. A differential gauge of Reset Test
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Fig. 16. Reset Test graph.

Fig. 17. AOV-5 Valve of SNAP ACTING
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Fig. 18. Snap Acting Test graph.
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Fig. 19. A repeated test Equipment of EFV.
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Fig. 20. Schematic design for repeat test for trip
and return function.
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Fig. 21. Maximum protectable pipe length mea-
suring facility.[5]
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