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Ha3A 7171 917 2A 7 S 0] AA A o & d e Aol ghnt Dy sl ol A = kg Sl Bl A HLS 7}
298 HAshE 9l B o] B AA A A 8 A7 %ih Aotk I B £ ATE S SA7FT
A7 E Aok & e A HM H,S 7k 3] A eFa 7122 500 ppm 2 A| A 3h 3 Btk 27 5 A st
Ath =3 ALOHA Z 213 & AH8-3to] 37 H,S 742 7 & AFILE Al 7243 3Hed IDLH %421 100 ppm7tHA] ©] &
Ak & AbE skt E%Ebl 7178 2212 =) 3] A R 3L SF kA7) 2] 2] 8 &4, of 5, T4k Zzi & 747
83 oH, 24k ik, oA A= 2 R o] EEFH AT WA HE e A Aol A A2 Hs 7}
2-9] 100 ppm71 Al o] THAF W £ 12 % 7171 Q) HuS 5 47k 74 717 4 F o] of 8, o] = W= A A
4 7] F 2] 1 ofof & Zolt.

Abstract - Design techniques for minimizing the damage caused by leakage of H,S gas, contained in natural
gas and petroleum, have been widely studied abroad in chemical plants that purify and process natural gas and
petroleum. However, there is no domestic engineering practice and regulation of H,S. In accordance with the
circumstances, this study proposes the quantitative criteria of process equipment to install H»S toxic gas de-
tector as 500 ppm and explains the valid basis. The H,S gas dispersion radius up to IDLH 100 ppm is calculated
by ALOHA under previous H,S gas leak accident scenario. The weather conditions of modeling include the
conditions of Ulsan, Yeosu and Daesan, the three major petrochemical complexes in Korea. The long radius up
to 100 ppm was derived in order of Ulsan, Daesan, Yeosu. For emergency safety the dispersion radius up to 100
ppm of the H,S gas obtained in this study should be extended to apply the additional H»S toxic gas detector, and
local climate conditions should be considered.
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244x)719] wjA7E UM o2 g ojof gt
OSHA (Occupational Safety and Health Adminis-
tration)ol] W= & AFA GF= HS 7129
HEHS 54 54L& Table 13 2t

# A7l A= 2000 28 =] 3 AR5l
A OBAR HS 71 FER AT ARAAS AT
Adste] HS 7k2=9] IDLH %41 100 ppme €34 &
= o] 3083} $F HE 2dclAe] S u
© TelA W) IDLH e 4% £ A7) =
7tz 9JEe 2Ysle FEE 3080 =E=HH
AP Y 38 Brbsd e E ded
2. NIOSH (National Institute of Occupational
Safety and Health)oll 4= “IDLH values are estab-
lished to ensure that the worker can escape from
a given contaminated environment in the event of
failure of the respiratory protection equipment.”

Table 1. Toxic characteristic and limit of H»S

Toxic hazard statement

H319 Causes serious eye irritation.

GHS Code

H330 Fatal if inhaled.

Hydrogen sulfide gas causes a wide range of
health effects. Workers are primarily exposed
to hydrogen sulfide by breathing it. The
effects depend on how much hydrogen
sulfide you breathe and for how long.
Exposure to very high concentrations can
quickly lead to death.

Description

Worker exposure limits

NIOSH REL 10 ppm (10-min, ceiling)

General
industry
ceiling limit

20 ppm

OSHA
PELs

General
industry peak
limit

50 ppm
(up to 10 minutes if no
other exposure during shift)

NIOSH IDLH 100 ppm

TLV-TWA 10 ppm

ACGIH

TLV-STEL 15 ppm
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Table 2. H,S gas release accident scenario

Note

HOU unit, VRDS high pressure
separator bottom line’s drain
valve (3/4”)

Leak source

Operating Pressure 143 [kg/cm2g]

Operating Temperature 50 [C]

Table 3. The main components of the accident

facility
Molecular Mole Heat
CAS No. weight fraction capacity
[kg/kmol] [%] ratio [ 7]
H, 1333-74-0 2 309 1.41
H,S 7783-06-4 34.08 13.8 1.32
HO 7732-18-5 18.02 0.7 1.33
C1 74-82-8 16.04 19 1.30
C2 74-84-0 30.08 14.7 1.19
C3 74-98-6 44.11 15.6 1.13
C4 106-97-8 58.1 53 1.09
Mixture characteristic 22.88 100 1.28
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Table 4. Parameter values used in ALOHA

The three major petrochemical complexes
in Korea
Ulsan ‘ Yeosu ‘ Daesan
Parameter Value
Release .
duration 30 [min]
Release
height 0 [ml
Reference
height 10 [m]
Wind speed 2.1 [my/s] 4.1 [m/s] 2.4 [m/s]
Ambient 14.1 [C] 143 [C] 119 [C]
temperature
Relative
ity 64.2 [%] 66.4 [%] 74.1 [%]
Stability c c c
class
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Table 5. Dispersion radius up to 100 ppm of
H.S gas by the three major petroche-
mical complexes

Dispersion radius up to 100 ppm of H,S gas [m]

Ulsan 20
Yeosu <10
Daesan 10
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