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Abstract

Cost-benefit analysis was investigated to propose the analysis method of the
effect of investment and the optimum investment level of safety management cost
for preventing gas accident in the B governor station.

From five classifications of safety management costs consisting of cost items
with similar characters and potential accident costs calculated by risk assessments
(FMEA/HAZOP), we found that the order of the benefit(the reduction cost of the
potential accident cost) was the instrument increase and repair cost > the safety
checking and inspection cost > the labor and training cost > the safety equipment
and corresponding cost > the research and development cost. As the benefit was
increased with increasing the investment cost, the effect of investment was
increased with decreasing the investment cost. As a result, the optimum safety
management cost was estimated and the investment level was analyzed by the

model of optimum investment level.
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2-2-1. 184 HI}(FEMA/HAZOP)
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Section : From B To M, P, S line
Reference : B-01
Identity | Component Fail Effects Protected Protection Rate of DrIC\)Itoertlt;ed
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® Safety 0.1
inspection
® Others 0.01
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® Safety 0.2
inspection
® Others 0.01

HEE A9 H7 715X oA Protection Nowts @9 ¢+ &%, Non-protected
M vEE FANA %S "ol 9P TF, Rate of Protected= ZF A 23
A= FgHd 7193tE 8, Protectede ¢HABYHE EAYPL o JY=F
Atk =% Protected®t Non-protected®] ¥ 5T ZAAAA Alnz A3 33
Z7](C, accident consequences)T AFY 2 FAH AA FUU| 2 AAd s} =7
22 I 98 Us g oy, EFVES F/hE 71E = AU A o
dote Aol dutHoltt B dFdME Alngdo] ©E Alue I FEF Alx
LAV S(F, accident frequency)E ILOO Al #AA|S T8 A Al 2| DA} o] vjAH
F(APELL), #1¢He 7102 3t 3 AL Aafar|= 2y AZe¢ A
o W&l AYFHFR, risk)S EF35 APSF HEF 93 534 FAA

M 4y & 1o Moot foa N orir

3 4 | st FAAs &4
E A4Ed A, HAFAuE FAstd A2 AE HF A $(Protected 2=
248t o e FAHAL, FHBY Fau] FEYER GHHARANE HeA Fe A
(Non-protected 74 -%)& ¢ 309 9ot} W&t Z} Protection NowZl #R] 8}
= Rate of Protected® M A8t ztzte] tdxX7F &) Al E W&t 1)
FEFE VI tddE Fxiule 74 E2F5E GgdEE FAAs AR
AEE g o, AAEAAE [BFF 1]0] 1,204001 Y, [BF 217F 455870 A4, (2
3lol 697,907 M4, [&F 4171 588,887 %), 28|11 [#F 517t 41471 A olch

)

rr mo
du omo X 4o 12 T

g

3. M&-doEA H AA AdA#A TR AE



6 7t= TA7AAMN FMEAMAZOPY o @zl wlg-Rey AL - od3 - ZAE - 2 - FHAS

2-14 9 2-2FdA A& v‘i‘—war‘é tugel Fxuek FAAN EAFLR(HY) L
F 5l €A s Jegugic. =¥ H&-4

A £FE ddae TZ]'“] o AR &
AZARLS [2F 517t 105622 M &1 [2F 217t 12, [BF 4171 113, [EF 3l°]
620olgom [BF 1]0] 442 713 AUtk ol AL [2Y 114} 2ol hdAe Fx

Mo g WMol B4 TR Ae4E TR} 4oz Y dEo
2 gzac. oed QuEd 2 weue dFss (2R 103 GAEE 2 3
of et [BF 3 SAEHI BFZEA Tl dg uE-He) 1 & 62)
BU ta RAW 2FF Auel 544 dAve A G5 FolA g 2
zo A&y Qo) HA) FFor Fxey AV|HozE Aduo =FEE 1}
A wxg FRHE o) MAAsn wudt In AL APee (2
2 5lx Szt Hold guHer e TAEFE dehit 434& AT Qou
2o EAETY AL EAHE T W FANE AR 4T AT &
now wordnl w3 APy R 2Xuld) APss [BF 209 AN 2 wFH]d
AFse (B8 e 84 £F =& 3 oo FxE F/AAC Bast don
el
1.4e+9
1.2e+9 o
1.0e+9 +
2 8.0e+8 |
© °
= 6.0e+8 | °
2
B 4.0e+8
2.0e+8
0.0 r
0 5el+7 1e+8 2e+8 2el+8 3e+8 3e+8
Investment Cost
(2% 1] Faze FAue] e Wole) W
32 BAEG 9 A4 el Ty 24
A7 %S

¥ ATNE hwY FhatE 24
pAen olg wigow A4 dABY T
(29 1A% 2ol Bole Faule] 7t wet A



A7 g5t sA A 38 Al 43 20013 1249 7

g gl H2dte WP AJ FHE JE o &, BRI AL B eoe AY
o] 43 F7tsld 2 FAEHAE YUEtHAIT FAR o] FUtd met Heleo F7t
& E3H1 o w3t B FE7IA 9 GAAY FARAE [1F 1] F¥E 7
=i ZHgstA T &, [29 1]olA B2 2/ AAiAE &4 ‘i—ﬁ of thate] H]
X8 3] A& A (Nonlinear Regression)2 §3td Fxjulo] thd &AL N FiaS
Aot 2= F kA FAvld did F AN EAFA @.‘9] AA S AHS
stod Aol od glol o3 BHAuE 4AEsta U 2AWURA 9§ 2 2F
F2tvlo] gt FAA S48 E A=

ol ZE WPoer iEd B FHI/IAY AT T 2 FAAs &40
ARG Fo st e 8 AA tdBYy] AEFEF(12]L (29 219 Zoh
agelA tdde FRpule) Frbel| wet FAAE &d¥e Zasy AAFTFE
7hala glon, o] A YukAQ) AfeN F2EFH T {FAlsit &, kA

Bl & FatetA] @kt 7}2”SL 76’-‘»’—011b %‘}XHZHK‘SH E4n07F oF 30902 A

® Investment
3x10° O Potential Accident
2x10°
@
Q
[&]
1x10° +
0,
1 2 3 ‘-‘4
Degree of Safety
[28 2] A AT E] FExRy) 2y
ESE HA b we] Fabelo] o gz A ’“/‘EBIT“ of 24uiviel o2 b F ol
oF 3~4%Fel P FAANH SAuE FEYG AL & F Ak 53, 5
Al ol EANE gt FH| o] HAS #AE o]E ’z A4 ?}deiral Faul = (17
21/ F24E SAd3 E46] Fdo] watste A vgow Fx] 2 AR



8 7k ER71ANA FMEAHAZOP S8 aue) vig-BeIRy  FHY - ol - ZAF - 23T - AAS

A 7E of 1359 Eoln gk FHol 4 3T H R YEHUL ok aHY & 47
AME E4uld] Hut TR @] B AAe AeE A A &
A7t AEgET 393 AMEIE YA HEF e A 5w AA

FAHlE ART 2% WFges o|FdA dot
ojgf & A3 B FHIVIAE A¥TH & 3~45Fe2 Bl HAY AP H
A &46E neste dvde FAE

PulE FAL e Aoz FEHYLH,
&o] AART H73 F

4. 4 &

Jotol Az dBE 9
g FAUE

>
[:o(:
.:-L

Acknowledgement
ATE FI/FATA ALY A7 AYgez FYHUNoH oo HALE
=gy

[1] Heinrich H. W., "Industrial Accident Prevention”, McGraw-Hill, New York
(1931).

[2] http://www kosha.or kr/korea/safety_news/2001/073002.htm.

[3] =7t2FAL “AFA A H, S3GA A7 3E 9] 31(1999).

[4] Anderson E. V., "Chlorine Producers Fight Back against Call for Chemical’s
Phaseout”, Chemical and Engineering News, 7(9), 11-12(1993).

[5] Birkner L. R.,, and Salzman L. S., "Assessing Exposure Control Strategy
Cost-Effectiveness”, American Industrial Hygiene Association Journal, 47(1),
50-54(1986).

[6] Sassone P. G., and Schaffer W. A. ”"A Handbook; Cost-Benefit Analysis”,
Academic Pres, New York(1978).

(7] R&ul, “vl LAY EME" T FZAH1997).



A4 9H33A A 378 Al 43 2001 12€ 9

[8] Dhillon, B. S, and Sinh, C., "Engineering Reliability; New Techniques and
Applications”, John Wiley, New York(1981).

[9] Balemans A. W. et al, "Hazard and Operability Study Why? When? How?”
Voorburg, Directorate-General of Labour of the Ministry of Social Affairs,
Report 3E, 61(1979).

[10] Chemical Industries Association Limited, "A Guide to Hazard and Operability
Studies”, London, 42(1977).

[11] "TEAZF2RPA A7 EFTF A, AAFAL P Al #11998-30%, #11998-107%, =l
1999-363%..

12} Pasman H. J., "Risk Informed Resource Allocation Policy : Safety Can Save
Costs”, J. of Hazardous Materials, 71, 375-394(2000).

A 2 4 A

T
- HARGR FEARAE AYAT AT A, B Pobe AT u g
HeE 2 S43AY A94 W7

ol & % :

=4 &
- RFAYNATY AYFARNGY DF(FIAD), BRI FH AU
B7k 9 Anas 24
¢ A i
b Al AN TRARAD T F(FAA), BARFE A



