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Abstract : The occupational safety and health act defines how to evaluate the explosion hazardous areas according to KS (Korean
Industrial Standards). Current KS have to follow IEC (International Electrotechnical Commission) 60079-10-1 1st edition and there has
been no change since 2008. And its 2nd edition has been revised in 2015. In this study, IEC 1st Ed. (IEC 60079-10-1 1st edition) is
compared with IEC 2nd edition. Total 112 case studies including four materials (methane, propane, benzene, methanol) are selected to
test and explosion hazardous ranges evaluated by IEC 1st and 2nd Ed. are analyzed according to various leakage pressures and hole sizes.
In order to verify the results calculated by them, PHAST, which is one of the most representative consequence analysis programs, is
employed. As a result, it can be concluded that there are many differences between IEC st and 2nd Ed. due to the discharge and the
ventilation parameters. As comparing with PHAST, it is confirmed that IEC 1st provides more conservative values than PHAST. Even if
IEC 2nd Ed. provides more conservative for gases, this fails to provide more conservative values for liquids. Therefore, it is worth to note
that a large value between the explosion hazardous ranges value calculated by the IEC 1st Ed. and 2nd Ed. should be selected until further
investigation and analysis is made. Morevover, the full consideration for IEC 2nd Ed. have to be needed.
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Fig. 1. The detailed scheme for evaluating explosion hazardous
area,
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Table 1. Release rate formulas taken from IEC 1st Ed”

Case Formula
G _ Y 9 (y+1)/2(y=1)
Choke o Sp\/”ﬁ B
Gas
Non ' d¢_ o [ M 2y {17(@ “’”“] PO)““’
Choke a PV RT y—1 P P
Liquid %: SV2pAp

Table 2. Release rate formulas taken from IEC 2nd Ed®

Case Formula
h —w 2 (+1/260-1)
Choke ”/y = GISP \/’ym [m]
Gas G=1)/ /
Non M 2y [ (pa)""’l } (Pa)”
Choke W, = CiSp ZRT ~v—1 1= ) )
Liquid W= C,5vV2pAp
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Table 3. Vaporization rates according to various outdoor
conditions simulated by PHAST

Outdoor condition Vaporization rate(%)
Stability Wind velocity("}s) Benzene Methanol
1.0 0.56 0.44
F
(Stable) 2.0 0.95 0.73
3.0 1.28 0.98
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Table 4. Explosion hazardous ranges(m) of methane

Release Hole size(mr)
Code | pressure
(MPa) |0.025| 0.1 | 025 | 0.5 1.0 | 25 | 50
0.01 NE | NE | NE | 030 | 038 | 0.52 | 0.65
Ist Ed 0.1 NE | NE | 035 | 044 | 0.55 | 0.74 | 0.94
st Ed.
0.3 NE | 032 | 044 | 055 | 0.69 | 0.94 | 1.18
0.5 NE | 037 | 050 | 0.63 | 0.79 | 1.07 | 1.35
0.01 NE | NE | NE | NE | NE | NE | NE
0.1 NE | NE | NE | NE | NE | NE | NE
2nd Ed.
0.3 NE | NE | NE | NE | NE | NE | 1.19
0.5 NE | NE | NE | NE | NE | 1.03 | 146
0.01 0.04 | 0.09 | 0.10 | 0.10 | 0.15 | 022 | 0.31
0.1 0.05 | 0.10 | 0.10 | 0.11 | 0.17 | 025 | 0.35
PHAST
0.3 0.06 | 0.10 | 0.10 | 0.16 | 0.21 | 033 | 0.46
0.5 0.08 | 0.10 | 0.14 | 0.19 | 0.26 | 0.40 | 0.56

% NE(Negligible Extent) : Non-hazardous area

42

.O|

&
A Table 72 7+ &Y w53 Alo]=of whE FH99
W o] AP ANE HolZy 9ty ZEHOo R %%l—g‘:]
3T AL AL SHAFUTE SR
Q@ 9]e] 7)== HHEE(NE : Negligible Extent) —?Q
2 EZ3}sle] AurA © & st Ed.,, PHAST, 2nd Ed. &
2 yEhgtth 28y A7 Gl A= 2nd Ed. EL
PHAST7} 714 34 U2 7| % sFSith Table 404 Hi=
Hie} Zho] wgke] -+ 0.5 MPad| =3 =
7] 5.0 mmoj| 4] 2nd Ed. S19HS7F 71 =LA L}EP”‘DP
Table 5oA] Bholgh 4= gl AAY Zzake] 7
=291 0.1 MPai} 0.3 MPa%] &3 7] 2.5~ 50
m 2 F==U2 0.5 MPag] =& 37] 1.0~5.0 moj
A 2nd Bd7F 7Fg 2 Aoz e,
Table 5. Explosion hazardous ranges(m) of propane
Release Hole size(mr)
Code | pressure
(MPa) | 0.025| 0.1 025 | 05 1.0 25 5.0
0.01 NE | NE | NE | 034 | 043 | 0.58 | 0.73
0.1 NE | NE | 038 | 048 | 0.60 | 0.82 | 1.03
Ist Ed.
0.3 NE | 035 | 048 | 0.61 | 0.76 | 1.03 | 1.30
0.5 NE | 040 | 055 | 0.69 | 0.87 | 1.18 | 1.49
0.01 NE NE NE NE NE NE NE
0.1 NE NE NE NE NE | 1.44 | 2.04
2nd Ed.
03 NE | NE | NE | NE | NE | 2.08 | 2.94
0.5 NE | NE | NE | NE | 1.62 | 2.57 | 3.64
0.01 0.06 | 0.10 | 0.10 | 0.16 | 0.20 | 0.31 | 043
0.1 0.06 | 0.10 | 0.11 | 0.17 | 022 | 034 | 047
PHAST
0.3 008 | 0.10 | 0.14 | 0.19 | 027 | 041 | 0.58
0.5 0.09 | 0.10 | 0.17 | 022 | 031 | 048 | 0.68
Table 6. Explosion hazardous ranges(m) of benzene
Release Hole size(mir)
Code | pressure
(MPa) [0.025| 0.1 | 025| 05 | 1.0 | 25 | 50
0.01 052 | 083 | 1.13 | 142 | 1.79 | 243 | 3.06
0.1 058 | 092 | 1.24 | 1.57 | 197 | 2.68 | 3.37
Ist Ed.
0.3 065 | 1.03 | 1.39 | 1.76 | 2.21 | 3.00 | 3.78
0.5 069 | 1.10 | 149 | 1.88 | 237 | 3.21 | 4.05
0.01 NE NE NE | NE | NE | NE | 147
0.1 NE NE NE | NE | NE | NE | 1.70
2nd Ed.
0.3 NE NE NE NE NE 143 | 2.03
0.5 NE NE NE NE NE 1.58 | 2.24
0.01 034 | 056 | 0.76 | 095 | 1.20 | 1.48 | 1.60
0.1 050 | 0.88 | 1.28 | 1.68 | 2.02 | 2.88 | 3.56
PHAST
0.3 056 | 1.04 | 1.54 | 2.07 | 2.68 | 3.56 | 4.58
0.5 059 | 1.10 | 1.65 | 2.23 | 3.01 | 4.16 | 5.06
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Table 7. Explosion hazardous ranges(m) of methanol

Release Hole size(mr)
Code | pressure
(MPa) |0.025| 0.1 | 025 | 0.5 1.0 | 25 5.0
0.01 04 | 06 | 09 1.1 14 19 | 24
0.1 04 | 07 1.0 1.2 1.5 | 21 2.6
Ist Ed.
03 0.5 0.8 1.1 14 1.7 | 23 2.9
0.5 0.5 0.8 1.2 1.5 1.8 | 25 3.1
0.01 NE | NE | NE | NE | NE | NE | NE
0.1 NE | NE | NE | NE | NE | NE | NE
2nd Ed.
0.3 NE | NE | NE | NE | NE | NE | 14
0.5 NE | NE | NE | NE | NE | NE | L5
0.01 0.19 | 034 | 048 | 063 | 0.82 | 1.14 | 147
0.1 025 | 046 | 0.70 | 096 | 1.30 | 1.94 | 2.60
PHAST
0.3 026 | 049 | 0.77 | 1.06 | 1.46 | 2.22 | 3.05
0.5 027 | 051 | 0.79 | 1.09 | 1.51 | 2.33 | 3.21
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Table 8. Explosion hazardous ranges according to various
coefficients of discharge & vaporization rate(at 0.5 MPa, 5.0 mir')

Coefficient of discharge Vaporization rate

Input pﬁ)a;agrf o ((I)If) Input b};a?eglf o ((r)i)
0.5 297 2% 224
0.75 3.64 10% 5.04
0.95 4.11 50% 11.33
0.99 4.14 100% 16.05
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