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Abstract —Today toxic gas has various uses. If there is a release accident, the gas rapidly disperse into
the atmosphere. The extent of damage due to toxic gas accident is very wide and fatal to human being.
So, it is necessary for toxic gas facilities which have high risk to construct an emergency, response system
that prepare to toxic release and make immediate response to be possible at accident appearance. In this
study accident scenario were selected and frequency analysis was executed using FTA technique. Dispersion
effect of toxic gas release was analyzed using DNV company's PHAST(Ver. 6.2). Finally, an emergency

response system was developed using results of quantitative risk analysis.
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2.2.1. FTA(Fault Tree Analysis)
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2.2.4. Minimal Cut-set
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<FT=ZF1 or PT= ZP,'> (1)

- Fr (or Pp) = Frequency (or Probability) of the top event

- F; (or P;) = Frequency (or Probability) of the cut set C;

- C; = Cut set number I

- Cut set 3R = cut set frequency / top event frequency
*100
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#elAY W) F FEe deAgoRe HaY
soh_ Axksl7) Y8 & Hrtg dAlold, o|& 3
49 rE&E F o8 /A AR Eol Bas)
ua, $28 2709 G U e AAH 98A
B7HE 9% WM RoA thest o) A F
Fo 71 A 7 ME tE wiE A 2=
g A" 3o \
E‘rQQl Al A2 e 5 Aot

8 AE gite] 71ENE e
AR, AP Eo] FEHe £ g FAi 2de
TS eton STEPY AZstE Y L7V WEe 4=l s FEol FH
By sion SYSTEM DESCRIPTION g - - L S50l dsko
SHY 283 YPEe] FEHE £ 7159 FFol
s W Step2 U Ao -5z g3 §7EY 3, & J1AHY
nﬁ%’ﬁm HAZARD IDENTIFICATION ?“)—Joﬂ 943}_0:] Q'}\\_]: 303EH7}_ Z] o %q_
sTePa ulztr o] #4-& 71A1A dF(mechanical turbulence)
CONSTRUCTIONOF FT
H Table 1. Vapor cloud behavior and duration of release.
largsémr'twdesm e 'QUALITAﬂVEEP:NALYSiS : . .
OF STRUCTURE Vapor cloud behavior Duration of release
 § ,
Reliabillty data for STEPS . OPTIONAL STEP Neutrally buoyant gas <=7 (Puff)
ﬁ%%ma Quw#&m%ws mwrg&cﬁe{m&ms (Positively)buoyant gas A2 (plumes)
Ica(r’gefwmm%% for Dense

Fig. 1. Logic diagram for FTA application.
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Fig. 2. Four phases of emergency management.
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Fig. 3. Fault tree of chlorine facility.

Table 2. Effect distance of each season.

Distance(m)

g |ds[telAse

Concentration

Fatality100% (948 ppm)| 64.0| 107.0( 75.0| 61.0

ERPG-1 (1 ppm) 3130.5|4801.2|3515.1|3756.0

ERPG-2 (3 ppm) 1610.613142.811743.411920.3

ERPG-3 (20 ppm) | 504.9(1556.9| 498.1] 591.9
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$AS - AU - ZAS
Table 3. Distance for a given fatality.
AL Probit Concentration A AZ (m) ; LA (5)

(%) (ppm) 2 o § & A=

10 3.72 88.2 245 788 438 1028 244 853 285 898
20 4.16 112.1 210 764 373 968 198 812 250 866
30 4.48 133.4 188 749 342 939 181 796 218 837
40 4.75 154.4 166 734 315 913 165 782 191 812
50 5.00 177.0 152 725 285 886 148 766 177 798
60 5.25 202.7 139 716 260 862 137 755 160 782
70 5.52 2347 125 705 239 842 126 744 141 763
80 5.84 279.3 112 696 213 817 114 732 126 749
90 6.28 354.7 96 684 189 793 99 718 105 728
100 8.09 948.0 64 658 107 711 75 690 61 679

ERPG 2 100% fatalityoll 33l H3)AdHE A3t
Hom, Table 2= =2 A3 Ftolt},
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4.3.2. Toxic Effect
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Table 4. Concentration of each season.

Cioud Footprnt

Study Folder:

LSRRI AR

Audit No. 4993

Madgsl . VesselPipe Scurce
Weather; &

Matenat” CHLORINE
Averaging Time: ToxicGO0s)
Height O m

Cancentration

Time: 402 s

Clowd Wikt ()

7361 m2 @ 20 ppm
M2 @177 ppm
2298 m2 & 948 ppr

Distance Gownwand {m}

P 1

Fig. 4. Cloud width/distance downwind.

Fig. 5. Individual risk.

cagosny A Concentration (ppm) ; =2AI 7} (s)
£ q 5 7t & A
#2lE (102 m) 323 689 1052 706 339 720 376 725
4914 (126 m) 234 706 708 725 234 744 280 748
FAIA (204 m) 118 760 308 808 109 817 143 824
FHAF (234 m) 93 780 244 837 93 844 123 851
KIGAS Vol. 9, No. 2, June, 2005 —-47-




871 A H e AFH NP HIHE o] 8 eI 2] &

AYLWI AR F YN
2 s :
WY tst AT Y212 MY |
SR LR VL e 1 B ““

IE Y=Y HE

A xR AR

T pre
o g{Prefention) Bt K
R i :

o ${Response) & &8){Preparedness) T &
4 | 2
#(Team) H&
3 e B i )
%3 (Recovery) Wi} :
¥ Gk £ i R
A5 Aol oot WX .

Fig. 6. Establishment procedure of emergency response
plan.
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Table 5. Scenario of emergency response training (Release of Chlorine).
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