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Abstract - In workplaces handling flammable gas such as hydrogen, hazardous area is determined through
KS CIEC 60079-10-1 standard. Because this standard determines the hazardous distance based on the release
characteristic regardless of the type of gas, indoor/outdoor conditions, and atmospheric conditions, concerns
are being raised about the effectiveness. In this study, simulations (PHAST, HyRAM) were performed to cal-
culate the hazardous distance for hydrogen under various release characteristics and atmospheric conditions,
and compared these results to IEC standard log-log graph. Also, we performed regression analysis according
to each result. we found that the simulation results were 0.6 to 3.8 times less than the IEC standard, presented
convenient linear regression equations. In addition, We confirmed that the results of hazardous distance varied
based on wind velocity and atmospheric stability at the same release characteristic. In addition, we derived lin-
ear regression equations for release characteristics and hazardous distance that can be conveniently utilized.
So, when classifying hazardous area in workplaces where they handle the hydrogen, the integrated graph and
linear regression equation are helpful for confirming the hazardous area. Moreover, it is expected that the eco-
nomic burden will be minimized by being able to classify reasonable hazardous area and to greatly reduce the
risk of hydrogen explosion.
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Fig. 1. Chart for assessing the degree of dilution[1].
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Table 1. Scenario conditions

Categorize Value
Material Hydrogen
Molar mass (kg/kmol) 2.02
Density of gas, p, (m’/kg) 0.0826
Lower Flammability Limit, LFL (%) 4
Temperature, T (K) 298
Discharge Coefficient, Cd 1
Compressibility factor, Z 1
Ratio of specific heats, I’ 14

Table 2. Applicable atmospheric conditions for
each program

Categorize Value Applicable program
Wind velocity (m/s) 0.5/1/3 PHAST
Atmospheric
25 PHAST/HyRAM
temperature (C) /My
Atmospheric pressure 1 PHAST/HyRAM
(atm)
Atmospheric stability D/F PHAST
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Table 3. Relation equation for hazardous distance

Categorize Equation R?
IEC(High) Y=05372 X +0.3234 0.9652
IEC(Low) Y=0.5013 X +3.6125 0.9934
PHAST Y=0.374 X +0.221 0.9989
HyRAM Y=0.4681 X +0.3095 0.9999
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Table 4. Error rate comparison according to ha-
zardous distance for IEC(High)

Unit : times
Representative value PHAST HyRAM
0.01 0.59 0.81
0.1 0.86 091
1.0 1.26 1.03
10.0 1.84 1.16
34.0 225 1.23

Table S. Error rate comparison according to ha-
zardous distance for IEC(Low)

Unit : times
Representative value PHAST HyRAM
0.01 1.37 1.87
0.1 1.83 1.94
1.0 2.46 2.00
10.0 3.30 2.08
34.0 3.85 2.11

Table 6. Atmospheric conditions in W/S and A/S

Categorize W/S A/S
Wind velocity (m/s) 1.5 3
Atmospheric 40 25

Temperature (C)

Atmospheric Stability F
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Fig. 5. Results for hazardous distance comparison
by atmospheric conditions.

Table 7. Relation equation for hazardous distance
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Categorize Equation R’

WIS Y=0.2686 X +0.4363 0.9991

0.9994
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