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A3 717] 9 AA 7IHEo] AAIF o2 dE] AFH sttt 28y S ol A= St ZHE o A HoS 7}
293 H 435 A EEY FE A A E FAV e Aot 1Y BE B AT HS S/ 2%
A7 E ARl oF & 321 S HpS 72§ A A 7]EE 500 ppm 2= A A8 L B} e 2 A S 28t
ATt TS ALOHA ZE I35 AFE-3Fe] 3A HoS 712 7 & AL E A -4 31 IDLH %<l 100 ppm7hA] ©] g
A S AE AT R o) 7)1 220 = 30 A Skt A 7E 912§ 4L, of ¢, k) 238 7h2t
gty on, &4k U4k o & AR 71w o] TEE QTh HIAAA kA& YA B Aol A AL H,S 7t
2291 100 ppm7kA] ] SHak WhA & T gk 1A Q1 HoS 547k A 7| 7F A X F o of 31 4L, o W & HFEA] A
A 7| Fxd0] T Eojof & Hojtt.

Q2L HRE AA LFESHE A FEDEANA US) FHE BAF2M9) FEE U7 E

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 HS 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.

Key words : H,S, toxic gas detector, KGS FP111&112, ALOHA modeling, F&G mapping
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obdell® HS H47F=3A1717F AAHNE 7hs
A= MAE = it gebM & A7 SHZER
(Process Flow Diagram)®] &4 <*|(Material Bal-
ance)#< 7|ECE HSE 500 ppm © THFE+=
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ol Eo] HWA XHAHo|H, 600 ppme| FE0
5~15% =&l HH Azt 95 Ad7dxrt
ATH2]. =3 FAFEF 1SO 10418914 = “Industry
practice is to recognize that the fatality from H,S
exposure can occur over a wide band but a level
of around 500 ml/m’ to 1000 ml/m’ exposure for
a short period, the fatal exposure levels would be
significant.” & A58k UTH3]. 12]al ¥= HSE
3] A= “For H:S concentrations in the pro-
duction streams exceeding 500 ppm, fixed H.S
detectors should be installed.” 2 AF3F3L ATHA4].
HS 7F2=2] 73 TLV-TWAS] & 10 ppm©] A g,
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SEE

gk
2744719 WAL FAhdos mEEolok Fth.
OSHA (Occupational Safety and Health Adminis-
tration)ol] =W B AT A ThF= HS 7F2=9
ExZQ 54 542 Table 13 2T}

# Aol A= 2000 2€ =] 3 A3l
AR HS 7k FER AR AFRARS A
33t H,S 7}222] IDLH %+l 100 ppme E3
E2 3t 3081t E He 230049 g4
< T8t At 3tk IDLH 2 A = A7
FAQl e 2dshks $52 3083 =FH
A SEAY S8 =7 AR E e
2. NIOSH (National Institute of Occupational
Safety and Health)ol| A== “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.”

N

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
OSHA ceiling limit
PELs

20 ppm

General 50 ppm
industry peak (up to 10 minutes if no
limit other exposure during shift)

NIOSH IDLH 100 ppm

TLV-TWA 10 ppm

ACGIH
TLV-STEL 15 ppm
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B gollxs 20008 2 o] & BFEAoll A
WA HyS 712 FEE QIS AFARAS Al A )
o HS 7F27) 100 ppme] =& X 371=]2 gt
W8S Faks ol dis) 278t A o)

21. HsS 7k= F& Al AygEle
77 2000 22 O 194 2087 0 O(F) A+

Table 2. H,S gas release accident scenario

Note

HOU unit, VRDS high pressure

Leak source separator bottom line’s drain
valve (3/4”)
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 30.9 141
H,S 7783-06-4 34.08 13.8 1.32
H,O 7732-18-5 18.02 0.7 1.33
Cl1 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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24, ALOHA zHiE! =3 H &322
37|t SF=A

ALOHA =d o] thy B4 AA AR €]
F74%21¢ Table 39| H,S 7F27t 38 E£3&
2 ARERoH, FEE AES ST B4
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AA o) #d 7142 %(KOSHA GUIDE P-107-2016)
< A E3ATHI. B A AuE] 9] 7
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143 [kg/cm’g] 2 &72% 50 [C]

= T

O =37
[e)

T

w}

25. ALOHA REE| Mg F£8
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(KOSHA GUIDE P—92—2012)9] 7}

Table 4. Parameter values used in ALOHA

A

The three major petrochemical complexes
in Korea
Ulsan ‘ Yeosu ‘ Daesan
Parameter Value
Release .
duration 30" fmin]
Release
height 0 [m]
Reference
1
height 0 [m]
Wind speed 2.1 [m/s] 4.1 [m/s] 2.4 [m/s]
Ambi
mbient 14.1 [C] 143 [C] 119 [C]
temperature
Relative
ety 64.2 [%] 66.4 [%] 74.1 [%]
Stability C c c
class
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3.1. H:S 7t& & AL AlLz]29] 100 ppm
TX|9f & EH

£ Fold= & A7 23~25800M AF3h

KN

J

}2=2] IDLH %k%] 100 ppm7hA| 2] gH4t ¥

Table 5. Dispersion radius up to 100 ppm of
HoS 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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