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Study on the Negligible Extent(NE) and Release Characteristic of
KS C IEC 60079-10-1(2015) Standard
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'Corresponding Author Abstract : When KS C IEC 60069-10-1(2015) standard is applied to estimate a hazardous
Jong Bae Baek area, the chart showing the relationship between a hazardous area distance and release
: +82-43-841-5337 characteristic is used as a guide to determine the extent of hazardous zones for various

E ma|| jbbaek@ut.ac.kr forms of release. Three release characteristic lines based on the three types of release
as an unimpeded jet release with high velocity, a diffusive jet release with low velocity,

Received : March 9, 2020 and a release of heavy gases or vapours that spread along horizontal surfaces are given.
Revised : April 7, 2020 As these characteristic lines have the low limit threshold, it is difficult to estimate the
Accepted : April 22, 2020 hazardous area distance when the value of release characteristic is under the low limit

threshold. And KS C IEC 60079-10-1(2015) standard shows the concept for a zone of
Negligible extent(NE) which can be considered as non hazardous area, but it is also
difficult to apply the concept of a Negligible extent. The purpose of this paper is to suggest
the guideline for the release characteristic to decide a hazardous area distance and the
Negligible extent(NE) being considered as non-hazardous area when deciding a
hazardous area distances by the KS C IEC 60079-10-1 standard.
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Table 1. Data for the release rates and release characteristic(X)
for methane and propane

Items Methane Propane
Molar mass (kg/kmol) 16 44
Area of leak hole (mm?) 0.25, 2.5 0.25, 2.5
Safety factor (k) 1.0 1.0
LEL (vol%) 5 2.1
Temperature (internal) (C) 25 25
Discharge coefficient (Cd) 0.75 0.75
Ratio of specific heats (v) 1.306 1.13
Universal gas constant (J/kmol-K) 8,314 8,314
Atmospheric stability F F
Wind velocity (at 10 m height) (1/s) 1.5 1.5
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Table 2. Low limit threshold of release characteristic(X) and
release rate for three gas groups (when the area of leak hole
is 0.25 mm’)

Low limit Methane Propane
Ttems threshold | yemal | Release | Intemal | Release
°f3X pressure rate pressure rate
) | kger'G) (@) | (kgem'G) | (&)
Heavy gas 0.026 26.0 0.853 24.0 0.989
Diffusive 0.053 55.0 1.730 50.0 2.000
Jet 0.220 230 7.190 168 8.320

BHR0kM Bt X, M35 K23, 20201

Table 3. Low limit threshold of release characteristic(X) and
release rate for three gas groups (when the area of leak hole
is 2.5 mm?)

Low limit Methane Propane
Items threshold | pyemal | Release | Internal | Release
0f3X pressure rate pressure rate
B (gem'G) (@) | (kgem'G) | (&)
Heavy gas 0.026 1.7 0.853 1.5 0.989
Diffusive 0.053 45 1.730 4.1 2.000
Jet 0.220 22.0 7.190 15.9 8.320
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Table 4. Release characteristic(X) of methane and propane for
release rate of 1 g/s

Release chal?cteristic
Ttems Releés/ts‘,)rate 0 (ms)
Methane | Propane
Secondary release of not heavily
congested/confined location 1.000 0.0321 0.0278
Secondary release for completely
unobstructed location 2000 0.0642 0.0556
e 1.730
Diffusive gas (Methane) 0.053 -
0.989
Heavy gas (Propanc) - 0.026
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Table 5. Distance of 50% concentration of LEL and LEL in case of the release of methane and propane by PHAST simulation and
percentage difference between the distances of 50% of LEL for methane and propane

Area of Internal pressure (barG)
leak hole Specifications Unit Divided
(mn?) 0.5 0.9 1 2 5 10
Methane 4.18E-05 5.98E-05 6.40E-05 1.03E-04 2.16E-04 4.03E-04
Release rate ke/s
Propane 6.89E-05 9.78E-05 1.05E-04 1.68E-04 3.56E-04 5.51E-04
N Methane 1.34E-03 1.92E-03 2.05E-03 3.31E-03 6.92E-03 1.29E-02
Release characteristic m’/s
Propane 1.92E-03 2.72E-03 2.91E-03 4.67E-03 9.89E-03 1.53E-02
0.25 Methane 132.1 144.7 147.4 172.7 2371 315.0
Distance of LEL mm
Propane 180.9 189.5 191.3 218.4 293.0 363.4
Methane 245.7 269.3 274.2 3214 463.2 624.5
mm
Distance of 50% of LEL Propane 3234 353.8 360.5 411.8 561.4 685.0
Percentage difference(%) 383 37.5 37.6 23.5 22.0 11.0
Methane 423.E-04 6.05.E-04 6.47.E-04 1.04.E-03 2.18.E-03 4.07.E-03
Release rate ke/s
Propane 6.80.E-04 9.88.E-04 1.06.E-03 1.70.E-03 3.60.E-03 5.57.E-03
o N Methane 1.36E-02 1.94E-02 2.08E-02 3.35E-02 6.99E-02 1.31E-01
Release characteristic m’/s
Propane 1.89E-02 2.75E-02 2.94E-02 4.72E-02 1.00E-01 1.55E-01
2.5 ) Methane 193.3 205.9 2109 2582 365.0 490.6
Distance of LEL mm
Propane 277.1 288.8 292.3 340.9 4593 562.5
Methane 379.5 409.2 4173 498.5 715.7 970.1
mm
Distance of 50% of LEL Propane 508.5 544.8 554.5 642.7 869.3 1,064.6
Percentage difference(%) 34.0 33.1 329 28.9 21.5 9.7
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Table 6. Calculation of Vey and L/D ratio by using PHAST
results

Concentration of 50% of LEL
Internal = Area of LD
Items | pressure | leak hole _L D Veu Rati
(barg) = (mm?) = (Distance) = (Width) @) 0
(mm) (mm)
1 0.25 136.6 12.1 1.57E-05 | 11.3
Methane
1 2.5 417.3 392 5.03E-04 | 10.6
0.1 0.25 146.1 132 | 2.00E-05 | 11.1
Propane
0.1 2.5 428.1 42.1 5.96E-04 | 102
1 0.25 186.8 15.8 3.66E-05 | 11.8
Propane
1 2.5 554.5 51.3 1.15E-03 | 10.8
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Table 7. Calculation of internal pressure corresponding to
release rate 1 g/s

Fluids Methane Propane
Area of leak hole (mm’) 0.25 25 0.25 25
Release rate (g/s) 1 1
Release characteristic (m’/s) 0.031 0.027
Internal pressure (kg/cm’G) 31.0 2.18 247 1.54
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