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A Study on Estimation and Management of
Loss Due to Catastrophic Accident
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ABSTRACT

This study evaluated the effect of the accidents caused by fire, explosion, and toxic gas
release by using SuperChems, quantitative hazardous material release modeling software, which
estimates the potential area of damage. According to the loss severity, the appropriate risk
management principles can be applied. Risk management is divided into the two methods which
are risk control and risk financing. Risk control includes risk avoidance, risk spreading and
diversification, and risk reduction. Risk financing includes risk retention and risk transfer. The
results of this study can help the related company determine the appropriate reserve fund and
the amount to be insured against the third party losses according to the estimated loss severity.

1M B £ ZdHgn WAAHSE gojg B
& st B, 2P W 2o 439 F
1609t olF stetEelel wue AQEH  oadsnEe BYslel BAsn ged oz
9 B WA Ho] AFFATeR WA AV TN cde BEIAAES ZA
sheel 2349 98¢ sdth aeu 2F A, A3 &40 Bk U
A9

42 23 @ oae) LPGEAAS BT 7
Zuan ol AT B & %] F

A fE BT
w BHRILA K BAL JhACIHI| E AT HE
e L

120 Joumal of KIS Vol. 14, No. 4, December ‘99



W gEAAe ole@ FaAEe] BAE Aln
Qaol og mast obd UES WRold o
A FAAL BAA ASTAGY FAH, A8
sde 94 AAAY $Y R TN ¥

3 e
oz ¥ Fu fdh 23 HY AdYe
A%H Aol B7bsaA Hol 27 FAA
oz 2 &4o) 24ELh

B aTdAE AfsAEe 4uss &
el QORI FUirtast Sysae
A%, Hote] AR 2AL Al AEHE
2% ARHoR HAASL ANA, AAH &
Ag ARG, a3 o)y &4ol Az
3 4 UASE, ATAEAAT FIAHY &
BAYAN B2 V1EH QY AT AY
FANAY A9FNF 4y 91 BYAdD
2e A fYBE s95ag ek

. B dTeldE S T 2 EdE
7tAE F dE $71E FWVCE)R AT AT

Aol A bEd E4E A 0}9&@24).

Atz A% FRA Y] oAEHd A
ALS A Aladl gAF D ZAAE FAHRA
£ T8 g Fog AFHE HAE 7 dE
AdE metgt gz AEd 848 AL
gl ez yFEudx Sidmd Adg
Eata &% AR F0ge, FAPAE 4
4 s, o)gd ARse 9% 2l 4§
gt EMdeZo W AdANIHY FUE EF
% BLEVEY] @& £3 3ot AHIHE 4t
At 2dn ¥ 22y 2 A ANE 9
;A o2 FAFEPA)C] FAshe S A
2388 Arthur D. Little, Inc® SuperChem
(VLD& ol&3i3ith

o~

3. y8uyL ¥ e it

Aol ot sts| x| X147 M4E "09d 128

stag el ZUAlDol wE ofdea AN o g

AnE Hrigozs Yol g uslHe ot
QY & Atk AYHE FISL 2o W 2
so] BHARAL Fig. 15} 2%,

L SN

Amgg 78

Y 1

, Arﬁgmém ]

o zg |

Tame a)r E

L AmIER Auaz -

- _ Az
BT

i 1-§5§§°E—r_;—Iﬁalﬁééu_z__"ﬁw o ke
L - Bme { mamgos) | ENRSBA R
T - NdARTuany | T YUBNA Foax

_ = ! f v RARHO 2H AR |
JesNEg S | -sFesua e S o005 oy

S — AaL —_———— e —

Fig. 1 The flow of risk assessment and risk manage-
ment
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Fig. 2 The diagram of 1.3-Butadiene storage tank(T-10)

Table 1 User defined input data for release modeling
in SuperChems

Input Data 1.3-Butadiene
Chemical | olecular
Information Weight 54091
Boiling Point -4
Material Mass 1,560 kg
Vessel Vessel Volume 15m’
Condition Storage Pressure 37%x10° (N/m®)
Release Hole 2inch
. Temperature 25T
Agz:::s::c Pressure 1.01 X10° (N/m’)
Discharge Coefficient 0.62
Release Model Two Phase
Release Model

Table 2 The output of 1,3-Butadiene release simulation

Subject Output
Total release time 351 sec
Total release amount 1,427 kg
2-Phase mass flow rate 0.548 kg/s
Vapor mass flux 104 kg/m¥/s
Liquid mass flux
Nozzle pressure / 346 kg/m¥/s
vessel pressure 0975
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Table 3 User defined input data and results for effect
modeling in SuperChems

Data 1.3-Butadiene
Yield Factor 0.03
Heat of Combustion in(J/kmol) 24x10°
Cloud Mass 1,427 kg
Effect Model UVCE Model
Equivalent TNT mass 3% kg

Table 4 The overpressure distance from UVCE

Xc Overperssure, (N/m®) | Overpressure, Psi
28m 6.89x10° 10
38m 344%10*
75m 1.72x10° 2
122 m 6,893 1
308 m 2,069 03

Xc ' Radial distance to user specified overpressure, m
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Fig. 3 Overpressure Vs. radial distance
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Fig. 4 The effect area on layout

Table 5 The distance and property damage by over-

pressure
Distance Overpressure Property
(m) (N/mP) Damage
38 3.4x10° 80% loss
75 1.72x10° 40% loss
122 6.893 5% loss

glx A ul-& Zh(replacement cost value) 22
A0 ANBERAEGY HEFTISE ZAR B
NHAg 4L AZFAESEVIE 5E AMSEY A7)
3l ch

719} F A& 4 (business interruption) £ 4
A% AZANAPAXNE 2AZ QAT ER
(annual turnover)ojA] ¥ 8](variables)& A9
g Jd7t & o)Y(annual gross profit)S A+ 3}
o] H7isteich

olg g AAMHZE T AAsA e &AA
2 Table 63 Zon ojwe] £482 of/dus|
£S5 AAAFe] dAEH dgv] AHEFH e
HlE FHLsigen, FaE Wl HXE A4
9] 71QFA &4L vl59 Sedgwick Energy
& Marine Ltd.®] 7]gFA](business interrup-
tion) A& 2l 67 ER AT

aur oz Alxo] 93 7|AFAE AT A
JAe] AAsurvey)E T8 71@FANTE
AARSA Hied, B A9 Al A&

124

gAML 19973Y AAte A Hgtel ofs
A AHE e AXF(FA H, B, I
28] @A 2877k A 6MLAER
daEozl ez A1dFA 7 A 644
FA43A Ao

Table 6 Expected loss of surrounding plant

(Unit : Mil. won)

Busine Dama, Los

Plant | Property | . Sé Total 8e 058
interruption (%) |amount

Dstst | 40,000 33,000 73,0001 5% 3,650
K719 | 35000 30,000 65000 5% 3,250
& A | 75000 63,000 138000 6,900
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Table 7 The results of case study
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