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Abstract — In Korea, the minimum separation distance between aboveground high-pressure natural gas pipeline and
buildings is regulated by Korea gas safety (KGS) code. In this paper, The technical backgrounds for the revision of the
KGS code related to the minimum separation distance was presented. A consequence-based approach was adopted to
determine the minimum separation distance by a reasonable accident scenario, which was a jet fire caused by the rupture of
one inch branch line attached the gas pipeline. Where, the higher thermal radiation flux threshold was selected for work-
ers in industrial area than for people in non-industrial area, because the workers in industrial area were able to escape in
a shorter time than the people in public. As result of consequence analysis for the accident scenario, we suggested the
KGS code revision that the minimum separation distances between high-pressure natural gas pipeline installed above
ground and buildings should be 30 meter in non-industrial area and 15 meter in industrial area. The revised code was
accepted by the committee of the KGS code and now in effect.
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Fig. 1. Example of branch lines attached aboveground high pres-
sure natural gas pipeline in a regulating station.
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Fig. 2. Geometry for radiant flux from a jet fire.
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Fig. 4. Illustration of the threshold of the time available for evacu-
ation.
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Table 1. Calculated and suggested minimum separation distance for high pressure natural gas pipeline installed above ground

Industrial area (Assumed evacuation is possible)

Non-industrial area (Assumed evacuation is not possible)

Suggested radiation flux criterion 22.8 kW/m?
Time to escape 15 seconds
Calculated hazardous distance 14.0m
Suggested minimum separation distance 15m

5.0 kW/m?
112 seconds
23.6 m
30m
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Nomenclatures

A, : Area of the release hole = 4.9x10™m? for this study

BPD,,;,, :Minimum building proximity distance [m]

Cp : Discharge Coefficient = 0.7 for this study

Cr : Fuel mole fraction concentration in a stoichiometric fuel
air mixture = 0.095 for methane

d; : Diameter of the nozzle, 0.025 m for this study

E, : Thermal flux received at the target [kW/m?]

Fp : Point source view factor

AH, : Heat of combustion =~50,000 [kJ/kg] for natural gas

I : Radiation flux [kW/m?]

peak [kg/ sec]
: Molecular weight of the air =29 kg/kmol for this study

m : Mass flow rate =

M, : Molecular weight of the air =16 kg/kmol for methane

P, : Pressure upstream of the hole [N/m?] = 7x10° Pa for this
study

Py : Operating pressure [bar]

Pr : Probit variable

P, : Partial pressure of water

Qpear : Peak discharge rate [kg/s]

R : Ideal gas constant = 8314 N-m/kg-kmol

RH : Relative humidity = 50% for this study

T, : Initial upstream temperature = 295 K for this study

T : Adiabatic flame temperature =2200 K for methane

T, : Jet fluid temperature = 298 K for this study

t : Exposed time [sec]

u : Integration variable for Probit model

5 : Radiation path length [m]

o : Moles of reactants per mole of product for a stoichiometric
fuel air mixture = 1 for methane

% : Heat capacity ratio ~1.3 for methane

n : Fraction of total energy to radiation [unitless]

1, : Atmospheric transmissivity [unitless]
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