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Abstract - To establish the necessary safety technology in high-pressure toxic gas facilities, espe-
cially for the corrosion, which is the main causes of toxic gas accident, this study adopts and inves-
tigates the API-581 procedures developed by the American Petroleum Institute (API). And the ap-
plicability of the 8-step analytical procedures of consequence analysis in API-581 is discussed, and
a method for consequence analysis in high-pressure toxic gas facilities is suggested. Based on the
discussion and results, the analytical procedure is simplified as the 6 steps in total for the effective
application to high-pressure toxic gas facilities: Step 1 (determination of representative material),
Step 5 (determination of release type), Step 6 (determination of phase of fluid), and Step 8
(estimation of damage range) are not applied: Step 3 (estimation of total amount of release) is ap-
plied only for the inventory group concept; Step 4 (estimation of release rate) only for the gas
release rate; and all of Step 2 (selection of release hole size) and Step 7 (evaluation of post-release
response) are applied. In the proposed method, the generally applicable method of CCPS is adopt-
ed as alternative method for Steps 5 and 8.

Key words : toxic gases, consequence analysis, API-581, CCPS (Center for Chemical Process
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Table 1. Substance lists of high-pressure toxic gases
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NO Materials CAS No. Molecular NO Materials CAS No. Molecular
formular formular
1 AR 2 505-60-2 C,HsCLS 21 olzdEUEY 107-13-1 C;H:N
2 = o] 24-40-3 GH/N 22 olmdLH 3= 107-02-8 C:H.0
3 grd 19287-45-7 B,Hs 23 o} r7h A 7446-09-5 SO,
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5 2eA=gt 7782-65-2 GeH, 25 Yo} 7664-41-7 NH;
6 Ziwgolnl 74-89-5 CH;sN 26 B 7782-50-5 Cl
7 A 7803-62-5 SiH, 27 o 3w et 74-87-3 CH;Cl
8 Al 71-43-2 CoHs 28 d3lgai 7647-01-0 HC1
9 Ea 7782-41-4 F> 29 Atz 126-99-8 C4H;5Cl
10 2354 7664-39-3 HF 30 LB A 7784-36-3 AsFs
11 B EZ3lv e 74-83-9 CH;Br 31 LB 7647-19-0 PF;s
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19 A A B2 7783-07-5 SeH, 39 Dat] 7803-51-2 PH;
20 AlQFslE A 74-90-8 HCN 40 g3lra 7783-06-4 H.S
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‘ Stepl | Determining a representative fluid and its properties

‘ Step2 | Selecting a set of hole sizes
|

OFO 0_1.,

Estimating the total amount of fluid available for

‘ e release

[

‘ Step4 | Estimating the release rate

L

‘ Step5 | Defining the type of release

|

‘ Step6 | Determining the final phase of the fluid

[—

‘ Step7 | Evaluating post-leak response

L

‘ Step8 | Determining the consequences of the release
—_

Fig. 1. Analytical procedures of consequence
analysis in API-581.
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Table 2. Applicability of Step 1 of API-581 for consequence analysis in high-pressure toxic gases

B yxEEd 273
CBspE fAE A 5ol ohng, YESAS 24
EEA HgEd
C-C, Methane, ethane, ethylene, LNG
C3-Cs Propane, butane, isobutane, LPG
Cs Pentane
Ce-Cs Gasoline, naphtha, light straight run, heptane
Co-Cp2 Disel, kerosene
C13-Cis Jet fuel, kerosene, atmospheric gas or
Ci7-Cos Gas oil, typical crude
Cas+ Residuum, heavy crude
H Hydrogen only
H.S Hydrogen sulfide only
API-581[3] HF Hydrogen fluoride

Water Water
Steam Steam
Acid(low) Low-pressure acid with caustic
Acid(medium) Low-pressure acid with caustic
Acid(high) Low-pressure acid with caustic
Aromatics Benzene, toluene, zylene
Styrene Styrene
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Table 3. Applicability of Step 2 of API-581 for consequence analysis in high-pressure toxic gases
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Table 4. Applicability of Step 3 of API-581 for consequence analysis in high-pressure toxic gases
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Table 5. Applicability of Step 4 of API-581 for cons
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Table 7. Applicability of Step 6 of API-581 for
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consequence analysis in high-pressure toxic gases
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Table 8. Applicability of Step 7 of API-581 for consequence analysis in high-pressure toxic gases
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Table 9. Applicability of Step 8 of API-581 for consequence analysis in high-pressure toxic gases
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Determining a representative fluid and its properties
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Selecting a set of hole sizes
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Step 2

Estimating the total amount of fluid available
Step 3 for release
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Estimating the release rate
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Defining the type of release
-32 20 £ SEH01100001b 7| E2 2 HALED
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Step 5

Determining the final phase of the fluid
Step @ - FH tphase) 2 T Eo 02t EF

Evaluating post-leak response
Step7 -HBE X AT AR EZEYTIEER B

oif

Determining the consequences of the release
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| Determining a representative fluid and its properties
-z + Ao| 2 ELTEALE BADETACH
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Fig. 2. Suggested 6-step procedures of consequence analysis in the high-pressure toxic gases.
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