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A Ao Andgel THAUWR Aoy AgeAT dAsE FA &3, A2A A

zulol #Ad7A AWAHA FFE viAY] BE WAt dE2A FUHAIAD
(major industrial accident)® TF#3ki Aot HZole ol ZO 3 GA S ostr] 9
so] Abg Aulo) Wiste FFAHQA APA HIHquantitative risk analysis, QRA)E 433}
T o, o|g ngoez wAZRAAYS FHstn gtk a2y QRAE FHEY] s
= A8 A et Fysolok stedl, AdEY A 3T AEAY Ho z2ade
B, AY BE, 28 ols BE T ddog BHIA UE QRAE FHIA XL
Ak 3], & AUPLe A 1 & JFgFE FE FEFY A7 FEALA dF
N&EH ZA7 upAF Q1A Gl A Hr} 3ol B ool Ak o) A H
2 B2 A AT HKOSHA)N M E API-581 A6l AAIG +&F9 =718 F3A
AR S ggate] 3eFAe AsHAsu Y #e JEAAT]E FHI}A EEs)
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2. AvEl e AA
YA Ands BAPAE FEARY
Z3tx, 34 2 Zgo] o3 HEHe SHER F
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APL581[6]3 KOSHA CODE[7]dlME ¥23< 2%, $%, d¥, 231 349 Fe=
ey, gutmog ztzbe] MulWE Table 13 Zo] 471X 9 &3 & o|&3ch wj#9
A% kA EF F2F0] ol &5, $&39 HAo| WP A AARTG ZAY T,
1/4 inch, 1 inch, 4 inch, 21812 FFF 7} ALEETh 2, 1 inche] W@ A 7bs A
go] 1 inch ¥& T FYSHEE, @A ¥ 7HA ¥&3F, F 1/4 inch®t #<4(1 inch) 71 &
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7}A 4 903, 4 inch ¥jTE Z-L o]fZ A8 1/4 inch, 1 inch, Z12}3 FE@ inch) Z7]
9 37HA ¥23L 71A & Uk =¥ ST 2719 F3E Re dEH L= BN
Zol 47kA 9 ¥&7L 7HAH, 53] Bdd A$ 16 inche] Z7|Z AgE 2 HZ
o] AL ALY F YE ¥2 T AV|E 371AE, 1/4 inch, 1 inch 2 4 inchelt}h 53], &
ogelo] 4 inch #%H AS HFHOZ 75T FEFLS FUHYNY FHABE VLR @
o}

Table 1. Hole sizes used in API-581 BRD

Hole Size Range Representative Value
Small 0-1/4 inch 1/4 inch
Medium 1/4-2 inch 1 inch
Large 2-6 inch 4 inch
: Entire diameter of item, up to a
Rupture > 6 inch maximum of 16 inch

2:2. FEAIZE AF :

B3z AANE AFERY F&o 3 ANE H2557]) A3ty AE AL (detection
system), XEA| 2 (isolation system), 12|31 ¢3}Al2F(mitigation system) T& ZFA I
itk A& 2 A A2He ¥ S AEIT, ATFOEN FE ASKALE FaATH,
g 2"e FE F 229 A3 F v dE HAdse HAHEAE FaATe g
& aA "o

Table 2= AHlY 7S 2 PAAE TF(A, B, B O AAI}E 7€y, &I
Table 3-& API-581[6]% KOSHA CODE[7]91AM AA|E & 2 AN 2dozie ZAHE
2 7bed A&HAE et

Table 2. Oder and leak time of detection and isolation systems

. Clas
Detection System
s : - -
Instrumentation designed specifically to detect DSe tg:;gn IEOI;S;H (I{lf?}l:);(rrlnmme)
material losses by changes in operating] A ating ating
conditions(loss of pressure or flow) in system
Suitably located detectors to determine when the A A 144 %8
material is present outside thel B 4 - 5
pressure-containing envelope 174 30
Visual detection. cameras, or detectors with C A B { )
marginal coverage 4 : 10
Cl .
Isolation System as A C 144 . %8
s :
4 : 2
Isolation or shutdown systems activated direct?li 1/3 : 40
from process instrumentation or detectors, with| A B AorB |11 ' 30
no operator intervention 4 - 20
Isolation or shutdown systems activated b 1/4 : 60
operators in the control room or other suitable; B B C 1 . 30
locations remote from the leak 4 : 20
1/4 : 60
Isolation dependent on manually-operated valve C C A, B C ‘11 : %8
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F2AZLe AEA2E A2 g dAE Aoz, HF FEALE s

= AL oY &, du) Wo Exste IWEZ F(inventory amount)y S FEEEE UF
AL W ANEE $2A7F Table 2004 AAE FEANEHAZE HAdq B FHe A
e HF FEATLE AR

2-3. F3Ey A&

AutAel AFF YFA Hrty AnBFAME $EEE FEALLEZRY FEFE
2&33, 3 2 T ity FdH BAE S ol &35t BHAE UM, SHEZ
9 FZd gEiHE ALFES ol&sd FHEAE AEdd aHn HJHAAS T A
Ho| A AlnHHE $8etr] AT Al (mitigation system)S st HHHAE FL
AlZich. Table 3& API-581014 A¢td f3tr)2de] A8 w21& vehd Aot

Table 3. Adjustments to flammable consequence for mitigation system

Mitigation System Consequence Adjustment

Inventory blowdown coupled with isolation

system rated B or higher Reduce release rate or mass by 25%

Fire water deluge system and monitors Reduce consequence area by 20%
Fire water monitors only Reduce consequence area by 5%
Foam spray system Reduce consequence area by 15%

A 2EL B A2 FEHe $F Adeed 4 Hulse IFEL |83

M3 2ol 7}5HF(weighted average)s FEE 4 Ut o, 7tFF TS HvE9
FEL Wgsld 2AF TAHE F2 AU EXNE FAToZN AA ALt Tt
ol wgstE Pagts vt gl AdFME ZtEEE JE A ddd 9
Fotel $2 AU LE vigoz HAXXAYSE £HT F Uk

rsuoﬁmﬁ

n=4
Zl (Area) ,<( Frequency) ,)

Weighted average area = = 1)
Z‘, (F Yequency) ,

3028 338 9948 B

durEe FFH 9P Wty BARE FEFT $2ATY Adol AR Pyl
g8 ARHGA Zakm, AHeAs] Fao) o) AFH7] Wl 751@}%& e 27k dEe
2Ee 7HAD Yok 28y Fig 13 2] APIS821 AAtelA AN FF AV LE A
3l A$de 7)€Y At Z T 4 (consequence analysis, CA)«] 94 g B B
AgAelm, AN e AFH A¥4 WE TP F Atk F, A2 QRA UM
B ¥239 Z7E APL5S101A AAE 471X FHE (A, §H0E AR AF
He T ZA7E ALY F de el =Yk A F, A FETE A
o) A BEE EWR BB 7 WE AL AFe] 2o 2 Rolth £F ¥F JbF
Ze 7]1&22 AS AL AFFE VIFLR AU N2 BHAME &7 VE
og AlMEAA BEEAAE & & Je HAE A3t AT B He 249 FE HA
=27l gog Muste AHo] vlEA st k3 FE2X] A A WM es 108 E
71Eo g AMEHI loy o] He A AAH U= %‘%719} YE FE& 1H}A
@7 dEe] FAsjarizt ARG 2A vdedAY 2 HA Yehde B9t o @
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Fig. 1. New method for consequence analysis.
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