XA A/ RBAA T 2003 2AFEYEUS

2003 54 16€-17¢ #FUTg(EH

AEFAAZDAE AT Aban S84 o8y H2

AN - Wy
AANYRT A2 FRY S S ADA2E FEE

A Theoretical Approach of Accident Cost Analyses
for Product Safety Management

Sa Kil Kim - Seong Nam Byun

College of Advanced Technology in Kyung Hee Univ.,, 1 Sochen-ni, Kihung-eop,
Yongin-shi Kyongki-do, 449-701, Korea

Abstract

Accident analysis is special concern to
researchers in trdffic sdfety. Accident
analysis in product safety, however, is not.
The needs o product sofety management
alter it in the world by all manfacturers.
The purpose of this study is to propose a
thearetical principles for product sdfety
management through the accident cost
analyses. The accident cost is a important
factor to prevent product accidert and to
treat some claims of customers. It is sure
that this principles can help all making
decisions o manuactures with expected
accident cost per a product accident and
with total expected accident cost.
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Al B4 (accident analysis)2 Al ZA}
(accident investigation)& %3 Atz Iy
£ H37] 4% FaolZlE AT, Alm ¢
g gtel ALRE dsie 3o Fo3 23

oltt. ZEE=R I7h 719L AEY Bge

2 Q% AR A Mg 1 wRe
A A Ao vYA=L sk ¢ D8
s dge dd 4F AE 8y
NSC{National Safety Council)-& AZE2] 7}
Y 8 dA dAGMREE AN (safety)E F
£ 23T A& Ansn gon, A 4
= 3 QT dHE AR A ok
gn Fzsn dok(Manuele, F.A, 19899).
=3, NSCE Atng opiste ¥ 4o Alng
A2sts v4EY FAHo|d, AF G4AA
S B2 94 81y 5 e EYE Z=E
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€& AAAE BAF Viges 254 Fstsie
g ¢ F AE, A A dAE £ 3
#d o9 ¥lgo Tdddn sHA). AI,
BAHE @AM ddd g n3god, Ha
9 Aln A2QHgos AzEge Aoz
dADE e S e dolrh

2. 19 A7 % £AA
gdutzdoz da] ¢ix 2eln gE A

2 EY gz nANAE ¥ GFEY
(Potential Failure Mode and Effects
Analysis)3} AgSs EM(Fault  Tree
Analysis)o] lvh. 2IFHE @ H3FEN 7
HE A4 st Y HYd gE 4% A
EE FAsA A3 AP E FrsE
wHoe AxE AA dA 4y Koln o
. Agg Y 7L 3FE PN IE
Abd(event)d 29 €154 AABAE =

71Z(and, on)F A1E35l9 BRPF{EL Foi
By o] o, o]  HaE ZIV|HEE

(Preliminary Hazard Analysis), 2343 <
¥ 2 AYE FX(Falure Mode Effects and

Criticality  Analysis), ZgAEEA (Fault
Hazard  Analysis), MORT{(Management
Oversight and Risk Tree),

STEP(Sequentially Timed Events Plotting),
2212 SCAT(Systemic Causal Analysis
Technique) %] 3lvh.  Zy ol=id $1¢
Y 7IMEL A4H vIdes EMAY F
7ol AYHYl A%, Aln doHE o435
9 4 8RS &8 odde AN ¥
}.

9, AR AUEE 4% Aln Y
719E Al dgds By FHHoE yha
I A FPEE duYe AFE 5 s
ZdoMd 2 g4 AZS Er} SRR
Drurys &H[ZF AEY AlDEAE 5 07
T3 7I¥E 8459 A8 3 (hazard
patterns)® Al A2]eE EMgd
(1983). 2= ¥ HYE=E AlnE %84
S AH&AHvictims)®] 27 (environment)
P9l (task), 23 }F AF(roduct)sd] B4
A e A §¥e BHsigeh o) A
T AUL B4 7IEE Y AAY Aln
Al &AM 73 (Systematic Accident
Scenario Analysis)E AgsiEd 7|vhe AF
SO EFE, 2000). =3 AGF <A A}
o g AFE AR P FHE F
AR AV B videl Q7SR
(Rachel Benedyk, 1998).

ol Atm &4 7L Alme €4l
ol 4A Qg ATy 4 &

AR e wd, Ay ¥4 BF dF

WA o v4g 457 9% A A
PE AL A dolHY 2AZ T3 4]
A2 AE(injury severity)& 2R 5= Hx
(ISS: Injury Severity Score)& MEs@PD
(Baker SP, 1974), o213 48] AT 6779
FEOE FEH AlS(Abbreviated Injury
Scale)& CAH R I (Des Plaines, IL, 1990).
AISE o859 Jamest A8 vE(njury
costs) S FASE ZEg AA I H993).
T3¢ dF2]  CPSC(Comsumer Product
Safety Commission)-& NEISS(National
Electronic Injury Surveillance System) ul}o¢]
HE 84354 Al ¥]48 FAsE 48 ¥
4 E2(njury Cost Model)E g3ty
NEISSSt ¢dEdHe zZ2z2d2 fusigo,
%48, Rodgers® JVR(Jury Verdict Research)
dolHE 8435 404 g W4 vee
7544 5 (1991).

ol ¥, Aty 4¢8 F3A s Alm
AT Alng g 48 u-45 457 9
g 477t SPHLR olFo Hrh zHY
Abae] Qijlg 7] A Atz B gl
At ¥8E 3EE AL AFAHA AEH
A Retged, ddd o g AFNA FASD
AT Al EAH JHEEL Aln v4E 43¢l
U A4e & gE §48 ¥o3n ¢

2 47T 7IEY A3 Y 7ol ¢ m
AT FAE HAdnA g A 24
ol Al ¥|E W 7Y Alm a9
A7 Zd(risk management) FHqGA 713
F8% adolr. AE&d vkl gol Al ¥
& Al X BAY EolAFE Fitsle
ol 3 FF Helxn Yrk. o] HE 7
4L Al ¥R BEER FIAME Alne
Aol ALFE A2ld o] P BRT Y
g F g Aolrk. AF, Alm BEAg ZH)
AR e fR0(causes)S I AbTe] WE &
A E(cost benefit analysis)g Z& Al
Ao (results)E AE#Hok e olF FIFE
SA He Rolrk. olAY side]l $7 A
AHE 2AG o Alm ¥4 T8 9
A} 24 ol TmE B dFE= vy
o AELA A G (product safety management)
o 82 F st Almu|&EM(accident
cost analysis)?]| ¢|&3 JF2& A =FHct

3. AR A Atz vl g

Al 2laccident)d 3517 &L Ay A
Ao &g FtHLE ALHRA L& ALY
{events)d] HAo = A= n 3 }H(Nicholas,
1999). =%, Nicholas® Alie ®x5U&
(mechanism)& o <219 2>9 Zeo] TFH
Eiass
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Events Events
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Events

v

29 2. Az #A VS (Nicholas, 1999)

At e HHAHR 4edg AFse fAY
Folv A Z(condition)g AFsE A4
(initiating events)-& ol FHE v|XE )y
Ab(preliminary events)e] &) €37 =
o BEg AY ¥4E AvY §F Y= A
g EAY AlngE 92 A= A
(intermediate events)& Almel @AA gl
L8 Rgdrt. I, 1Y Alm o F%
< FAE 98 4F(hazardous condition) o]
v At dRlel He 3@AY A
(preliminary ~ events,  initiating  events,
intermediate events)& Eo|Auv AA}HE
ol

AR AlAY AdE AAIESS ¥
dHoe sy s Uty Atz 9
B BHAA ols)g D9l gt drl=z 9
Al #4714l Rasmusseno] AA st e
At A2 9 2 d(accident scenario model)
2 AHEYE g <2y >3

failure
vur

effect
\ 4
measure

loss of
confinement

failure
v

effect
v
measure

near miss
inddent

major
accident
destruction
harm

I3 At AUl Z@(Rasmussen, 1997)

AlD Ay 2de 2 ZA4d 99
F #AZE ¥ Z=(loop)st BIY Atz
NAe 8 Z=(oop)E FEHEY. =3
& 225  [failure — effect — measure]
2 FA=Y vk Af(faillure)s 2 EFA
% Alzdolvt 4%y eyg ousn &
(effect)e A2 AT 439 W @53
it =%, EAH(measure)S Al &
g A 22X L e FES 9
et oA @ zte] Al @A A o]
= AR #FAsErte wEl Al ¥y HE
(likelihood) st AtR2 A% B3 consequence)
g ZHE 5 Y. =g, 17e FAE 4
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£ #Ast £F}E=Y g%5 ggs
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Rk elMFH Atz A A
g% ojsE 3 AL ANnE duEAY
Atne] ol HAES gAE stz Uz
Y, olgld A7 Alm #A(accident
process)ell Tld /UL ¥ &L Futdiv =&
&, A8 848 Sl AAsE=Y 2aH
€ H&F Ay doe U ¥NEdes AR
AZE A (trade off effects)E Holmw r}.
azng, Qe FA" 9898 wAste ¢
Rz 8% S Alzs Abmug
% FHad € F gk
gz, 149 ES e slol Almd dg &
AL ® g &9 YEISD . F 7
4L AlE HagAe RS BHoe 3
T Aol otz Alm AA #AAL Al y
“(accident cost)2 HAFHse AE =Ho
2 33 4. olgnl H7] HH(rsk
management)?] ZWelM FAd ¥ A2
b H]EF Alne] WA e vEe vim B
Meeop e Aol ol B Atz Ui
Bl-& o]¢]E-M(cost benefit analysis)a} <=4
i3

4 AFLGAFIE AT A= vl $

AEES Yi-gojsia] ole]g SUFHsA
o 3l AZ7|Y9-Le AFEY GAR FA7 A
¥9 A7he AeAve FAYNEH B9 A
g HEA X832 AE R AMdoly, I
Ay, g AFEGAN OF 94 AEY
7te] Edol o, AMELHA FF SN A
2 AAY 84% H4Hn gt =@, A
ZEHYN 2L HH FAS 249 AFA
E 3] dAHE Al Hain]go] Y Hof
b v a2 AzZr|4de AEY 1A
88 #2de vt AFaANTE QT
Az v&e] HFEY ¥E EMol QFEr}
olZ g Al AA dF olHF Lo v
49 A¥ 9A  AA(product safety
management) 8F g v]& EMo) ¥
g9 Ax7dAA AYs 878t 71d9Y
AEAAZE EF o2 Atz v]€2 AF
A &L bde <E 1> Zr}

E 1 AFAAZ G & At v E

F2 g 2a
| TECRAA
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cNRE $7 B ¥
TAEGE A 25

Abw |- ABA R W] e wat
A2 [ AENDE I 2%
A2AEA AP FA T8 A

olAY AFAIEELE 98 Fuss v
| 84F A vist 2ol FQAP L A2
e v AlnA e v FEAY}
2o 2t vg QA4S g AR v)lg A
Ag T AFGAELE 4 YAEA W
T2 ggeael gt zEY 2 84 84
o Ui AFH v]E AARL 4 Az
E540 AHEFH e & £ glow A
FGAAL Y] HEate] g wdelE Ao
oA, vl AFGAARY @A A AA
2 gl A widg vL&E] "HE v&
€ 88% ¢ dvk. zEY, olEE ®HE v
4908 ZAE AFLHALRE HYsE b=
&A7 et

IJ2ne Ax7GE AES AFEY A
o el AEY FFE ¢ AAY FF
(acceptable safety level)2 ZA3F7] 98 &
AAEeY FHdE fH) HE A8S EdE
A Y w#zte g A BRE FA5A
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Alevent)& AFE2 Ao (defects)o] B A)E2
gL AF 5S4 (product characteristics), A
27 EA(user characteristics) 2213 %73
E -4 (environment characteristics)®] E33 o)
2 ZFAE 98 A3 (hazardous conditions)l
o8 AEGHAIDY Hy= veld =3
ANENAALRY] Botz "ERte] thF wyu]
£l @5 A "t =g gy &
AL A A8 ¥# 2 2¢(factors)
o FE3 %4 24§ 5 1ssid. &
&3 FA ¥4 98 A48 948 ¥y
Ad B Axe wel FEEHojof g
o]2] ¥ FE(categorization)& AME Ao o
Fg FE AF B4, AHEA B4 z23n @
2 EA2 82 YE(requency)e] & 3
q 452 FF(severity)o 2 JEW}

T3 98 43y &8 wguee z
S &5 A¥sS wgu-&E £4Y F o
ok ulaulge 4% HF AFEY EAY
utEl 2G4 goldl etz AR AR
A 7H(safety economist)® AW Miller] F
2 tt23 gy Millers AEoHAALDY
A ERE 5 e Wauee e <E 4>
8} o] AAISR gt

£ 2. W3E-& 7] EF Miller, 1990)

Bl b2

BE | % g3 wg ga YE

ta1s 1] 73 312 1,004 157 283

AIS 215033 2273 7939 1,046 1812
AIS 3|16910 8687 31404 2351 9,939
AIS 4 141,127 25,605 81466 3,139 42,469

AlS 5 |275,557 38,608 159377 4292 80436
AlS 6
(AH)

HE "9y 1 US. $
T AIS : Abbreviated Injury Scale

5859 92,014 428316 6186 64205

Miller7t AMAIStn s WAEL 42=
Hvg, AN I8 Ay
fu-§ T2 SFugolrt PYuwgL A
LA DR Q1T WY Eu&e, A
H-EZ Alnz s) st FHAe] dabs
= &5 dg «inLE, dFSYY e
Haztst 38 77 Bk ¥R RIlEe dEH

Aoz Qs dY4Ee u&e FAFSHuL
£ e U8 A3 A FGol £8HF YA
T 8948, 223 £49E4L A AnE gl
5 ezt ¥EEe a4 BE ¥LS Y
gk olst L wguigY g4 BY3IAL
o] &AL = B} AAE FEE
o] <l T3 v=2 CPSC(Consumer
Product Safety Commission)A4 FE33
AT A8 E(injury costs)dll AbA)E] YERG
S\,

o] 49 #&x 4% E4& T w4gy
4 3 BHg 42088 s <ay 509
2},

AE54

BN A EETI EEES

[ 9833550
I:L H 4] £ 8 2 (k)

TR
o4
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I 5 e g 4 29

<IY 559 WANE F4 EAL e
WA AHE T8 WA LS £2353D 3
.

AR 4% ¢ BA) - AEBT
e F FA 99 22 AF AESA,
ASASY 223 A BAY U=E
4g T8 A9 ¥ FE(eveity) F2(@
s ).

2B AAN 8 8 A9 FA) ;P AEY
546 de W & 248 V€ A2 W)
olEut &EqArA A £ AAK AY
g WE 8a).

3PAGGEE 27) : Y 4% T2
WY g 84T TE NS FANK,
CEEREN
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AFE <A A 4 (product safety
management)S & AZ714Y AFLAAL
2 HE2 FAL 259 AA ZE 7Yl
Aol AFHD At ol FANE 84T
#2shed FREok st w43 AFELAA
282 18 Azvigel gFsier s Az
45 VAt AESAAE AYE @A}
stedl, AL Atnalge] Aol of#y
gt EF, AELGIZAIRY ol HshA
o Ui WAuEE £AHsE Aol Y oA
o},

2 47 AEGIAANRY gY gL
£ 83 5A £ME B8 A%Hoz A
e o223 Wye IEe AE EHos 34
o o, £ dFAA AAS T g wa
| FA W g A5 AF UE o
T AL Belxn gidh ole = AENY
o AELGAAR dE A8 AE F&EH
of X ¥& AFely] ey Y 9
9 A%, 5T 98 A g A %
F2 gome FF 43 A5 gH 4FH
G777t dag=ojop & Reg Er

FaAR

[1] Birgitte Rasmussen(1997), Accidents and
risk control, Journal o Loss
Prevention in the Process Industries, Vol
10, No. 5 6, pp. 325 332.

[2] Daughety A.F.(1995), Product safety;
hability, R&D, and signaling, 7The
American Economic Review, December
1995, pp. 1187 1208.

[3] Drury C.G.(1983), Human factors in
consurner product accident
investigation, Human Factors, Vol 25, No.
3, pp. 329 342.

[4] Gordon Hayward(1996), Risk of injury
per hour of exposure to consuwmer
products, Accident Analysis and Prevention,
Vol 28, No. 1, pp. 115 121.

(5] Inman RR.(1998), A cost benefit model
for  production  vehide testing, [I/E
Transactions, Vol 30, pp. 1153 1160.

[6) Miller TR. et. al.(2000), The consumer
product safety commission’s revised Injury
Cost Model, Final report to the US.
Consumer Product Safety Commission,

Public Service Research Institute, MD
20705 3102.

[7] Prunella W.J.(2002), Societal costs of
injuries; the key to rational
decision making, US Consumer Product
Safety Commission

- 235 -



