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The Evaluation Ship Safety by Formal Safety Assessment

Jong-Ho Kim*

Abstract : Formal Safety Assessment(FSA) was introduced by the IMO as “a rational and
systematic process for accessing the risk related to maritime safety and the protection
of the marine environment and for evaluating the costs and benefit of IMO’s options for
reducing these risks”. FSA can be used as a tool or a rule making process to help
develope new rules and regulations. The purpose of this paper is to conduct a general
review of the FSA methodology and to propose ways to use it in rule making process of
machinery parts.
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1996 Al 663 MSC3| 9]l A= FSA A543
< FA37] A% FAYuk(working group)S T+
AR 1997 6ol MEE Al 68% MSC3]
9= IAA ™ (Interim  guidelines for
FSA Application for FSA Application to
IMO Rule-Making Process)& A€aAt}. o
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Circ.392)& AA=HAT. I FHEH A7
2, 97, g5 55 TAHLE FSATHH oAEA
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FSAE the s o] 5oz PAHE #AH3
AR Tt AYAL FAS ol gdtel e
Aol FAHoE NeHT)

1) 918849 24 (hazard identification)
2) 984 H7Hrisk assessment)

3) 9184 Aol Wt (risk control option)

4) A¥A Ao wete]l tidk wg-o] Fr}

(cost-benefit assessment)
5) A2 AE 98 I (recommendations

for decision making)
3. FSAS| A&t

3.1 sl 22| Al (Hazard Identification)

, AL 3 el &S 9
° % A, FSA9

235l zl st EAlCNA 4
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IR e EAS 2ZHOF Aoy Al o
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w5 wWrie AHelth A 19Ale EA9 Ao
(problem definition), 9181 24¢ 2]¥ (hazard
identification), #1249 A (hazard
screening) 522 FAREG
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Table 1 Statistics of marine accident causes(200-2006)

azypdeer?‘f (Sjloolrlll Contact| TOUn | Fire. Jgi i Machinery) oo M8 | heath | NUC | Others | Total
Year ding |Explosion fail damage
2002 184 13 58 42 55 110 18 3 20 13 41 557
2003 182 9 65 53 50 57 21 - 43 12 39 531
2004 210 12 75 57 69 147 45 1 80 42 66 804
2005 172 10 46 71 45 166 16 2 34 41 55 658
2006 167 17 66 41 25 195 11 1 20 68 46 657
Total 915 61 310 264 244 675 111 7 197 176 247 | 3,207
(%) 28.53% | 1.90% |9.67% | 8.23% |1.61% |21.05%| 3.46% | 0.22% |6.14% | 5.49% |7.70% |100.00%
Average 183 12.2 62 52.8 48.8 135 | 222 | 1.75 | 394 | 35.2| 494
845 Adse AHLE A Bl 2EW AFBe AL sEHAEE 9 Vo, 9AUNF, FAS
(brain storming)”7I'§o] AMEHTE o] 71 A 2 FAZEH 5 st AR BE AMHfo]
FEE EELE ZXAQ ofoltolE Eolles A tiifEo] ool 47 AstMutelgls AS gt
o2 7199 719 3 ooA ofoltye] it WA & o difEod £ s E4elgtr & 4 At
SR AREStTh AubelA 7 #EAFS e Ol ® JBAEFAIINA B2 HFTE AR s
AAQ FEFE WAAE Fouk Mute] kA & A WAAE, A8AS, Adrgely F9 &o
gg Adsle 8AZA 5 o8 Yl oS o
G A Eet 1ot & ol A .
Table 2 2006\) 4% 8 Awe 1657 010 ALl AE(Hazard screening)
NaeATel e agne sApy O TS AR SSLLE PR Saw
wsh AFE 1009 ARy Ame 1 Qe o SN FASHel A g gess AA
= Age Aolth 20069 WAIE 19579 7] Ak g Aol tigk A (risk)S AejsiA "ok
A3 oA 7] 17576 TEEA e Apm AL At dze] A= (severity) 9 AR
et AR REstdnh o mod uH EAg ?_3391 %?ﬂj&‘l.‘i(frequency of occurrence)® =
AR 9] £Ae AR ANBERATE o ByAER  Gow O Al Assh walee wox
N Vg e A% & Ad. orN sgagy o A VI AR e Sl
Table 2 Statistics of machinery accident causes(2006)
Ttem Powegy’ls‘rans. Cooling Sys.| Fuel Sys. Cyl. Liner |Starting Sys.| Suc./Exh. V.| L.O Sys.
Sum 41 24 21 16 13 12 12
% 21.03% 12.31% 10.77% 8.21% 6.67% 6.15% 6.15%
Item Crank shaft Piston Elec. Sys. | Aux. Mach. | Eng. Body | Turbine Sys. Etc
Sum 9 4 4 4 3 3 29
% 4.62% 2.05% 2.05% 2.05% 1.54% 1.54% 14.87%
Total sum 195
% 100%
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Table 3 Risk matrix
Frequency
consequence o Low High —-- P
level FO F1 F2 F3 F4 F5 F6
Minor S1 1 2 3 4 5 6
Significant S2 2 3 4 5 6 7
Severe S3 3 4 5 6 7 8
Catastrophic | S4 4 5 6 7 8 9 10
AEd, A0, A &4, AAdEA ol F6 @ vl 1del 1¥old aAy
ot ek 9188 9 AZE Bk ddE ¢ o S1 @ Minor, 949 34
= £48 9ulEte FOR o E B AlaLe] A3 S2 : Significant, g&He] $A4
(consequence) 7t AAkEAo b P 4A S3 : Severe, W L &5 AMY
717 Ft dSEE AL A g " B4 4 S4 : Catastrophic, & -2 Abge 5A AMY
HoAE Mt W FEW(risk matrix (109 °1)
approach)# & &49 (cumulative  loss
approach)°] AH&Ht}, 2 AFelA FRE AR HAdAE NHE
Table 32 AEWHE o]&g AFAG H7PHE o= e AFAA A9 As), dusd Fol |l
dg" s e w Aotk 71 gEAe A JoEE Y] Awd wet g ess A
of HERIES] Fo] Hy FA 1008he FX= 2 I AHAE HEeE IS HUiEE &
7Hd 1@ Aol =& AMLE ojv| sttt =3
Table 304 VTS AT AF= b3 2
o] BT 4 9o det o9} 72 Hyt fAE 32 /M HWIKRisk Assessment)
$ AZ9o

FO : ®§ 100,000 19 o]k
F1 @ 10,0004 99,999 Atolo] 1% A

F2 © =) 1,000 4 9,999'd Atolell 1H A
F3 @ =) 1001 dellA 999 Atelell 19 A
F4 @ wf 10del A 99 Afolol]l 1 A

F5 ¢ mf 1dollA 91d Apojo] 19 24

FSA9 Al 2vA1Ql 194 H7t= el At
83 oot Ad NP AFAdssleE Aol
& Qdth. o] GAIE Fate] Atz A A
108 3k, ol & viReZE A 71 UF
(risk contribution tree), AFH-(fault tree), FN=F
AME Fob &4 AT N #A414]) 5& 245
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Table 4 Frequency of occurrence of machinery accident causes

Power |Cooling| Fuel | Cyl. |Starting|Suc./E| L.O |Crank| Elec. | Aux. | Eng. |Turbine
Item . Piston Etc
Trans. Sys| Sys. | Sys. |Liner| Sys. |xh. V.| Sys. | shaft Sys. |Mach. | Body | Sys.
. 4.23 248 | 217 | 165|134 | 1.24 | 1.24|9.30 | 413 | 4.13 | 4.13 | 3.10 | 3.10 | 3.00
Tequen
MY p03 | B-03 | E-03 | E-03 | B-03 | B-03 | E-03 | E-04 | E-04 | E-04 | E-04 | E-04 | E-04 | E-03
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Machinery accident
2.01 E-02

Power |Cooling| Fuel | Cyl. |Starting|Suc./E| L.O |Crank Piston Elec. | Aux. | Eng. |Turbine o
Trans. Sys| Sys. | Sys. | Liner | Sys. |xh. V.| Sys. | shaft Sys. |Mach.| Body | Sys.

4.23 248 1217 11.65]1.34|1.2411.24]19.30 |4.13|4.13|4.13|3.10|3.10 | 3.00
E-03 |E-03|E-03|E-03|E-03|E-03 |E-03 |E-04 | E-04 | E-04 | E-04 | E-04 | E-04 | E-03
Fig. 1 Risk contribution tree of machinery accident causes
Table 4% 71#&49] AAES A HIEEH Aol FSAE o3ty S dv 713
stk Aolth, Fig. 12 71 #& 3 e tigk 9 &40 A8 E Hrkst B A9 Axes 3
HA 719 F#E(risk contribution tree)°lt}. T A 73R ] Qb Fobel digk 71 E2A
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2 yold AeE dAdt, 513)%], A|35A, A2%, pp. 54-58, 1998.
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NE24 AgEFsistal 7| dEdArae] disk 91387 61-74, 2001.
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