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A e R O s TARGET of the Sludy ; “
|ntnemarltime Tl'aﬂSBOTtatleﬂ T To reduce the economic loss of STX-Pos Ship Management Co. by the proluct of
r FORPOSE of the Sludy )
Development of Ship’s accident Prediction system which can be eliminate; Gt &
\ of reduce the possible risk factors : L 4

( STRATEGIC of the Study __
Measure the possible risks, give rank to the possible risks, decide unacc

factors and control the inherent risk causes based on the QRA(Quali
\_ Assessment} and PRA(Probability Risk Assessment)

PROCESS of the Study
= Step 1. Risk Analysis : Creating hazards ship operation related

«Step 2. Risk Evaluation: Measuring risk levels using risk evaluation model mi{g:_;{vbD!B
« Step 3. Risk Management : Control risk factors and eliminate hazards
k Step 4. Risk Management System : User-friendly RM Y
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B 5 Steps for Formal Safety Assessment (FSA) by IMO

. e Lo " e 7T ~ &
” ! : S : " H ;
tion of . } §m= Preparatory Ste oF e frevers” ;Mmmize - 7 Adinkmiee £0 Minimie
Definition of Goals, .Systems' Operations i P . i L feme. ediden ] B Presaimes 0 5, Eromsai basd s Tefseees
“--....,.___ '*--n‘____‘ _‘,_.J' \"""-._ r e,
* T' 1‘ e
L Hazard Ldertification l Stt'p 1 A st MR I:::::ZZ.’IZE:I:::::II‘.’ O MG O s
= J tHazard Identification Consequence Impact :
| Scenario Definition ] {HAZIP) :
r"—r h——_‘—'—
Canse and . Ccmsequcsnce Step 2 .
Fl'ﬂllml? Analysis "“"'I‘ Sts wmwems Risk Analysis « Traffic Congestion * Collision - Hull Crash « Repair€osl
. v Knowledge & + Filoting * Grounding . Flgwﬂi,g . Ckmilfls Cosl |t
- ] Behaviars * Change Crew * Founslering » Missing + Morality :
Risk Summation i + Manngcment States « Bad Weather. * Fire... « Fault i Envirormmental |3
.................................................. N e S Corr ey
. Step 3 A I T,
Onptions te Decrease Qptans to Mitigate R -
Fre ; PCMN oy Risk Control Options ' * Keep Rusk Management || » Repon Risk State | | * Prepare Action Manual ||+ Prepare Influcnct
quencies URSEUENCES . * Send Risk Option to Reduce the Pradicted Control Manwa) to
NManual Accdent Resudts mirimize Influmces
Step 4
i Cast Benelit Assessment ] ———e A
—————— b
X Step 5
r Reporting J Recommendations for
Decision Making

t AR YFN(FAI3Y) jbyim@mmuacke



{2) Explanatory Variables & Nominal Scales to express hazards in accidents

» Available data

5

S

= BTX~POS Accident History Recording book : 356 Formal Accident Reports, 3,600 Unformed Accident Reports

- STX-PO3 Fieet List with specifications : 136 ship including 80 current managing ship

- STX-POS Crew Management List and History - Over 2,000 crew members (incl. foreign crews)

= Explanatory Variables

~ 23 Acecident Retate Expression Variables {Ship's Name, Voyage. Date, Time, Location Dept'. Location Ammy',
Country, Accident Location, Ship's Aclion, Cargo, Weather, Accident Target, Accident Type, Incident Type,
Incident Cause~1, Incldent Cause-2, Incident Cause-3, Operating Cost, Repair Cost, Other Cost, Insurance

Coverage, Net Loss, Stoppage Day

- 9 Fleat Relatad expression variables (Ship 1D, Flag, Class, Type. Tonnage, Buikler, Builder Country. Building
Comgany, Managing Duration)

» Nominal Scales

~ Ship's Name 138 x Voyage 1~1000 x Date 197-2006 x Time D000-2400 x Location 236 x Countyy 64 Ship's

Action 7 x Cargo 39 x Weather 11 x Accident Target 12 x Accident Typa 15 x Incident Type 2 x Incident Cause—

t 12 x incident Cause~2 12 x Incident Cause~3 12 x Oporating Cost {number}, Repair Cost (number). Other
Cost (number), Insurance Coverage (number), Net Loss {number) x Stoppage Day (number) x Ship ID 136 x
Flag 3 x Class 3 x Type 5 1 Tonnage (number) x Builder Country 10 x Building Company 52 x Managing

Duration {numbaer)
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Quantity Risk Assesament (QRA) Human Element Assessment (HEA)

Accident Probability Caused by
Accident Probability Human Elements
- Expected numberiyear of the - Expacted number/accident of
accidents at given situations the buman arrors at given
situations
Expected Delay }
- Expected delay dayiaccidents Probabilistic Risk by Human
at given situations Elements 2
‘ - Expected number/accident of
d Cost - the atency human ermror at
¥ -given situation
- Expected costiaccidents to o

_ v _ :
How can evaluate gach assessment factors as a whole ?

It needs Evaluation Index !

sk Assessment (ORA)

» Probability Index (Pl) _
+ Accidant Probablilty ca lculate based on the Bayer’s Method with Conditional Prob.
» P{Accident | Situation) = P{Accident) x P(Accident ] Target) x P{Accident | Target | Cause) x

P{Accidant | Target | Ca use | Situation_1) x P{Accident | Targat | Cause | Situation_2) ... x
P{Accident | Target | Causs | Situation_23)

Situation ® combination of 23 axplanatory variables inc. nominal scales
- PY(Accident | Situation) = P{Accident) x P{Accident | Target) x P{Accident | Target | Cause) x
average [ P(Accident § Target | Cause | Situation(23) ]
+ PiLeve!l : 0.001/Year < (F121), 0.001/Your-0.01/Year (Fis2), 0.01/Year0.1/Year (P123),
0.4/ Year-1.0/Year (Pi24), 1.0/¥ear-10/Yexr (P1=5), >1 0.0/Year (P136)

» Delay Index (DI)

+ Based on the repair delay time according to the situations

+ DI Levesl : 0.5 day/accident < (DI 1), 0.3-1.0 day/ accident (Di=2}, 1.0-3.0 day/ accident (D1=3)},
3.0-5.0 day/ accident (Di=4), 5.0-10.0 day/ accident (Di25), 10.0 day/ accident > (DI =6)

= Cost index (CI)
+ Basad on the total cost to revert the accidents

« ClLevel : 30,0008/avent < (C171), 50,000$-100,000%/event (C1=2), 100,000%$-200,0003/ovent{Ciz3),
. 200,000%-1,000,000%/event (C1=4}, >1,000,0008/event {C1=53)




Quantity Risk Assessment (QRA)

: M Risk Evaluation

Human Elemant Assessment {HEA)

e g

| Accident Probability Caused

‘_-’"H. e, by .
B e e e rearmt st .. i H
: H E :
7 Accident Probability index | Human Elements (PHE)) |
L (Ph) Probabilistic Risk by Human |
N — . Elements (PRHEI) i?
Prohability Index
{(PRY)
Expected Delay Index
(1)
.--"“"-m_ _=:-ﬂ—..,“_ >
/1 Expected Costindex |
N cn J/
‘\\.. e 3-D Evaluation Method on the

B e By

Euclidian Distance

riment Method -

Test _to verify proposed method & prediction mode] briefly

Accident History Data (356 Cases)

| @ Acddent Data : Yoyage, Dale,
; Localion, Cargo, Westher, efc

 ® FlaetDate: Snip 1D, Fag, Cisss, L 2

Type, Tonnape, eic P o s e
" a Ciew Data : Pocltion, Nationaly, “w Topranted |  Compare Top Ranked
i __Cwdw.Yinkg.ec 00| i Accident Type > Accident Type with True
Accldent Type shown in
cal e M1, (01l C Using the Accldent History Data
Risk Prediction Model o I
‘ » Show 12 accidents ranking {
Bt sk Lovel & arking Acigens ® Tarved sccident e e
« PiCi = Fi + ‘e Show Right Answer Rate [RAR) ,
! | RARI%) = number of right answer / 356
foimd Top Ranked Accldent Type
s Coligion, Giounding, Contact, Damage, Fallure, {.0s,
, Detentlon, Fall Inspection, Flow, Fire,
Injny, Slowewny, Cargo Emor, Others )

= Explored Risk Managsment Techniques and Methodologies including Formal
Safety Assessment (FSA} by IMO '

» Overviswed the design technique of Maritime Transportation Risk Prediction
System & established the system frame and the related design concepts

n Carried out Risk Analysis as bllowings,
- Identified hazards to the maritime transportation of STX Pos Ca., in KOREA

- Set the 32 explanatory variables with nominal scales to express whole situation
of the accidents '

Carnvied out Risk Assessment as followings,
- Set the assessment model with QRA and HEA

- Obtain the accident Probability Index (P1) based on the Baye’s concepts &
expected Cost Index (Cl) except DI and HEA

Carried out experiment to verify the proposed system and index valua P, Ci
- Get right answer rate with over 30% {high confidencs}

Naw this work gaing on the Human Element Assessment (HREA) with crew
member history data - it may finish the end of 2008
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