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A Primary Study on the Development of Evaluation Model for

Marine Traffic Safety Assessment

EEHE A | K

20114 2H

WEBETE R KRB

i Exo@is iRt
£ K H



A WS @KEY LEBEREL BHmIE RBHED.

FEE A 2 @@

£ 8 m=x— (85
;LI

Z\\H N SR S

20104 12AH

B RER KB



il

iv
vi
11
11
12
13
13
w14

—~ — <t ¥ < F 10 O O O

=

7kel A

A
il
o]
™
Al
]
]
3
5

ﬂ

7O e} ~

AR R

XA
&
O} %
o
19
hy2

A

"HH El o
” <O o
o)

s
T

) 1—._A-o =
(&
ﬂ

do o 7
Mo X

wAO
o

Hdnlg2] 7l

}
3]

0

Hr
™

ol

L1 A< mjd =

2.1.1
el
1
2.2.2 3l

d
xﬂ 3 ;g— —3“)8—_,‘1‘150_ ?_]_-ﬁ/ké ,\737]_ Zé;‘(]_ g_l ;‘%7]._\;1_.1%1 }_/\].

A1 A

Abstract SessseeestasaeestsseensesasenstessensesetINeesssINeeetssseessssesNsssssENsessEIsEEsNEINEEsRRINREERRINREES

1

9

3.2.4



15
16
16
22
26

30
35

36
39
40

Eif}?l'"“““""“““""“““""“““""““""“““""

A G} Thol

2ol ey

3.3.6

A H7) - 42

A 4 % TWRAP 2 ES Model& &

42
42
w44

4.1.1 A

o
B/

ﬁo
B

e

46
46

= °l

4.2 IWRAP

4,21 Tueg H| A weeeveeereseesseseesitt st e

48
o7
58

60
62

4.3 ES Model& o] &3t

66

Ab5F A

o
opy

=

i



36
37
38
41

7}7}0] E_F/}Cﬂ?/] F9 jé 7}x]§_

3

i

2N
zh

ety

e

3-1> o

o)
v

.
% 3

ER I R

&
Tl

3k

2

s

e

A B717re]

b

3

e}

3-3>

<i

143
- 46

-
Rid

<
<
<

2 L e L LR R L L e R L L L RRRLLLLRERTLLLE

4-2> Waypoint A3 &

-
Rid

[0

s

g

|

A

=

&

4-3> Leg'd

A
It

48

50
51

4-5> Leg

hyA
ar

<
<
<
<
<
<

4-6> Leg

3z
ar

52
53
54
57

3z
ar

4-8> Leg

hyA
ar

=)

-
i

é%}

A%

4-10> IWRAP &3z &5 7]&

-
it

i
o
D
Z.O

BK

59
63

4-12> IWRAP

-
it

<
<
<

sh<jel

&

4-13> oj

4-14>

b

64

<

=15
=

Fabn

3

QAL

A

A
it

B

Ao

1ii



1_1> ?j?._q] ;é_‘_% .............................................................................................................. 3
2-1> AN NEHFAZNGAEO] HA 3} L A B e, 7
2-2> AL ECF A ZITEO] JEE coererrrrrerni 8
2-3> A WE QP K ZITEL] A A| cererereerererrestneeeis et 9
2-4> FARE QPR FTEO] ] covverrersrnemsirsiiisiiiiii s 10
2-5> FAFTE OFA I TE T 7FTFEL weoeeerreeeensssenissess s 10
31> TITFO] BB TR werreeeeetieent et 11
3-2> FATE OFAA] TTF B R} e 12
3-3> TWRAP ZZ 28 F}H FEA] U8 v 17
3-4> IWRAP Model View - Leg T GRAL A e 17
3-5> IWRAP Model View - Leg Editor (Distribution) «eeeeseseesmeesenees: 18
3-6> IWRAP Model View - Leg Editor (Causation Factor) «wseeeeeseseeeese 18
3_’7> IWRAP Model VleW — Leg Edltor (Trafflc) ............................................. 19
3-8> IWRAP Model View - Waypoint Editor (Leg/Leg Traffic) «seeereees 19
3-9> IWRAP Model View - Waypoint Editor (Causation Factor) s 20
3_10> IWRAP JOb VleW - JOb LlSt ........................................................................ 20
3=11> IWRAP Job View = Result VIew woweens 20
3-12> IWRAP Job View — Ship=Ship Result s, 21
3_13> IWRAP Job VleW — ReSult VleW ................................................................ 21
3-14> 2SI AAEH ZA(ESA)X] THEA I cerererrerenennenneenene 29
3-15> BALEF o1 3| BT FA BT AL s 23
3-16> BAFEF Ol A FFAFIL FA] ZA T v 24
3-17> B9 bR T o1 | HAILE ST TF AFE] ceeerereeereeremenneinnas 24
3-18> A¥ Tobatadl oF7F QZ3F OFHA] F7F AFF| coverreereeemimeeieseiiensinae. 25
3-19> AR Yokohamadl QA ZIE A ceerererersserssmenssennssssinssseisnes 26
3-20> PAWSA STFA] o8] B ZF crerrereesmmesssmmesssssssssssssssss sttt s sssss s 27
3-21> PAWSA BFTF QA1 FLEL coorrerrrreesieresssness s sessss s ssss s 28
3-22> PAWSAGC] 9]k Q85 A Z T} e 28
3-23> PAWSAO] 2]3F 38 QA& TA] T e 29
3-24> PAWSAS] )8t 98] G @8} Z T e 29

|
2 .
|



3-25> PAWSA®] o]aF Z7F210] 9k8} 2] P L AFEF ceererrreeeeiennens 30
3-26> FSA FHA BEIL i e 31
3-27> FSA FLEL B RAFE] crrerrerermssseesssnieissessissss sttt 39
3-28> MARA 7} @711 - @A R vjel] algdaFe] S TF e 33
3-20> MARA B7F 9123 - 184 oI5 2 984 F YRE o 33
3-30> US Model& o]-&3t olzxtfnl wZFE 7AZ AFF| creereeemmememenennenis 35
3-31> alobA U A F7har A (ATF AEE Q1-Z8F) oo 39
A=1> SAFY] LH Z T IELo(1fg) revveeereseerssmeessessssisss st 43
4=2> GAFBF BFE HJX] T2 serererrsrereseesssesssess st 45
4-3> Leg HE:I ?_%}E ;qxé :_ﬁo. ...................................................................................... 47
4-4> Leg 19] BAHF 318 HE QB SIH e 55
4-5> Leg 29 E3A1F G2 BT QB BFH cov e, 55
4-6> Leg 39 E3AEF &2 BT QU BFE v 55
4-7> Leg 49 B3 32 B QBIBFHE o, 56
4-8> Leg 5,79 E3AUE 812 BT QLB B v 56
4-9> Leg 69 £33l 34 BFE QBB o, 56
4-10> Leg 89 SFAI G4 HE QBB worrmmsnsn 57
A-11> TIAF B FRAL AL oottt s 58
4-12> 24 3% Legl 5 9 H2 JHE BA] oo 60
4-13> 228 S ST ET A BT O]A e 60
4-14> ES Model 7} AIh oot 61
4-15> BN Q] SOEAFIL B IE cerrerm 62
4-16> AZE FUAFTL FEF o s 64



A Primary Study on the Development of Evaluation Model for

Marine Traffic Safety Assessment

Kim, Dae Won

Department of Marine Traffic Information

Graduate School of Korea Maritime University

Abstract

Collision between Xing Guang No.7 and Neo Blue which happened iIn
front of the Incheon lock gate indicates that Korean coastal water is
classified as dangerous area due to heavy traffic in confined waters.
This may lead to severe accident such as collision, grounding, sinking

and environmental pollution.

According to the Marine Traffic Safety Law, revised in 2009, Marine
Traffic Safety Diagnosis System is introduced to secure the safe
navigation, prevent the marine accident and to maximize the efficiency
of the port. The diagnosis system aims to iInvestigate, measure and
evaluate the effect of the various development project such as the
construction of bridge and/or piers, etc. and to reflect the diagnostic

results for the safe navigation.
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In the process of this system, the most important part is the marine
traffic safety assessment, and evaluation model is required in order to

implement the assessment.

However, the evaluation model used in Korea is highly limited, and
these models are made in foreign countries such as Japan. There are
some problems to apply these models to Korean coastal waters. So the
development of the proper evaluation model for Korea is required as

early as possible.

The purpose of this research 1is implementing marine traffic
assessment of Korean coastal waters by using ES(Environmental Stress)
model which is formal assessment model for marine traffic flow
simulation in the Diagnosis System and IWRAP(IALA Waterway Risk
Assessment Program) recommended by IALA, and analyze the results

for the basic reference to develop independent evaluation model.
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H

%

i

o

8

& Add,,, | Remave | Add... | Fernove |

by

5 Input Method: Input Methad:

§ |/Luwer Bound,/Upper Bound =l |/Luwer Bound,Upper Bound |

T

i Walue Walue

= Weight 018 Weight 015

i

: Lower Bound | -238.00 m Lower Bound | -265.48

Upper Bound | 247,66 m Upper Bound | 329.19m

<18 3-5> IWRAP Model

View - Leg Editor (Distribution)

X = o~ = S
o] 7o m MAAHo] vt Frt i gl wek AgE HAE T
Leg: [ERMRR - |
® Morth Bound(Causation Reduction Factors) — South BoundiCausation Reduction Factors)
o
5 Causation Resulting Causation Resulting
= Reduction Facto Causation Factor Reduction Factor Causation Factor
i Headon: |I.DD = |D.EDDD E-4 Headon: |I.DD = |D.EDDD E-4
e
2 Cvertaking: |I.DD = |I.IDDD E-4 Orwertaking |I.DD = |1.IDDD E-4
E Grounding: |I.DD = |I.BDDD E-4 Grounding |I.DD = |1.BDDD E-4
. General 1.00 - General: 1.00 —
=]
LE_U" —Morth Bound —South Bound
_§ Mean time btw, checks: IGIDbaI Yalue 3: ean time btw, checks: IGIDbaI Yalue 33
g
(2]
3 Global Settings...l
(&}

<% 3-6> IWRAP Mode! View - Leg Editor (Causation Factor)
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Frste] g@shs swolth. IWRAP Zeausleldi AEd, Zoldz Mul
YAE 2Eeel #x 9 £5 Sud A8an A

Traffic Yolume Distribution Editor : North Bound L il b

<3¥ 3-7>2 Legd A7 A¥t &%= A5E, doje A Sd%=
_]

Data ltem v | Traffic Yalume Distribution: |dEfI j Sum Adjusted Frequency 1286 Sum Fregquency: 1286

Crude oil tanker | il products tanke| Chemical tanker! Gas tanker Container ship | eneral cargo shi|  Bulk carier  |3o0-Ro cargo ship =)
0-25 0 ] 1] 0 0 ] 1] 0
25-50 |0 3 i] i} 0 3 ] 0
50-7 |0 32 kil 0 15 152 12 0
¥5-100 |0 101 58 0 2 315 4 0
100-125 |0 i 2 0 104 19 ] 0
125-150 (0 ] 3 0 1 5 i] 0
150-175 (0 1 1 0 B n 6 0
175-200 (0 0 0 0 4 ] 7 0
200-225 |0 0 1] 0 0 1] 1] 0
225-250 |0 ] i] 0 0 1] i] 0
250-275 |0 0 0 0 0 n ] 0
275-300 |0 0 i] 0 0 ] i] 0

<& 3-7> IWRAP Mode| View — Leg Editor (Traffic)

<29 3-8>2 37 ]9 Legol W= Waypointoll Aol wE= HlF A
A gdoltt, wEH HFT A4S dEdE wEHS V| xE 3 AE T AA

3 AbgAel % +5 P F FRE A ok

a2lx
Waypaint: -
From Leg: LE ==
To Leg: L7 -

—Leg/Leg Traffic

" Automatically calculated overall percen
Malue: [ 100, 00% 3:

 Manually specified overall percentage

“alue: |0.00% 3:

= Percentage per shiptype

Edit...

Percentage per shiptype categor,

Edit...

Causation Factors | General

| Leg/Leg Traffic:
"

wp 7
G
10
12
7 wp 11
wp B

<08 3-8 IWRAP Model View — Waypoint Editor (Leg/Leg Traffic)
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teli= Waypointdl A 9] & & Al

<2 3-9>% 37 o)A Lego] H
A1 w72 JALA defaultzks 7] 2o

A7 spdolt. Leg Editor A5 A
2 AAsta

7

Waypoin: -
= Causation Fesulting
oL Reduction Factor  Causation Factor
ax
T Merging: I],DD = |I,SDDD E=r
@ Crogsing:  [1.00 = [1.3000 E-4
)
o ; o
= Bend: |1,DD =] |I,SDDD E=d
_§ Glabal Seﬂings...l
[
Lix]

<38 3-9> IWRAP Mode! View — Waypoint Editor (Causation Factor)

<298 3-10> ~ <a¥ 3-13>& Job Viewe AF 4= stdolt). <a¥
3-10> 7150 Adst 2 E AlEH oA H5S HAIskE Job Listo]t)

State Marme &lgorithr Started T Completed

@ Completed ¢ {Incident v1.0 ede ad 231224 24

@ Completed =252 Incident +1,0 ?????20101028--- E 10 28 18:46:- E 10 28 18 dE d3 2D1D
@ Completed 244 Incident v1.0 7790101028 S 10281703 5 1028 17:03:69 2010
& Completed  20A] Incident v1.0 TTTA0028- S 1028 1141 2 1028 11:41:27 2010
& Completed Incident v1,0 79720101028+ 2 10 26 09:54:- = 1028 09:55:07 2010
& Completed Incident ¥1,0 7999720101028 2 10 28 09:50:-- = 10 28 03:50:46 2010
@ Completed  18Al Incident w10 00028 2 10 28 09:46: - 2 10 28 09:47:09 2010
& Completed Incident v1,0 ULSAMN_KDW-- == 10 27 11:85:- 2= 10 27 11:55:37 2010
@& Completed ELE Incident 1.0 ULSAM_KDWE-- 2= 10 27 11:52:-- 2= 1027 11:52:10 2010

<& 3-10> IWRAP Job View — Job List
<a¥g 3-11>2 Job List’de] 54 AlE#Hold A¥E Pkl uegt v

AMAfo B2 FAITE] AlZH o7 GRS = QA 3 Result Viewe]t}.

. o -

Ma

<3d% 3-11> IWRAP Job View — Result View
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<a¥ 3-12>= Aol f8E= AE7ke] Al 35S ¥ A18= Ship-Ship

Resulto]t}.

ftern RN - * Striking @ Struck Filter: IW
Crude oil tanker |1il products tanke| Chemical tanker]  Gas tanker Container ship | eneral carga shil  Bulk carrier

Crude oil tanker i 1.805842-08 1.71362e-08 2,24173e-08 6,44813e-08 £.66491e-09

0il products tanker | 1.6050de-00 2.29175e-05 2.09695e-05 2.5210de-05 8,37017e-05 7.31922e-06

Chemical tanker 1,71362e-08 2.09695e-05 1,9071%-05 2,3303e-05 7.66d07-05 6. 734632 -06

Gas tanker

Container ship 2,24173e-08 2.52104e-05 2.3303e-05 2, 79519e-05 9276015 7.60242e -06

General cargo ship  |6.44813e-08 | A3W017e-06 7.A5407e-05 927029605 2 78R8e 05

Bulk carrier B,65431e-09 1.31922e-06 6, 79463 -06 1,86242e-06 2.67866e-05 2.27608e-06

Ro-Fo cargn ship

Passenger ship 4,569 7e-10 2.34643e-05 21447 7e-06 2.816159e-08 9.05804e-05 7.54715e-07
Fast ferry 1.29402e-07 1.18471e-07 1.33075e-07 4.93496e-07 4.249872e-08
Support ship 8.02742e-09 1.24508e-05 1.12601e-05 1.39102e-05 4.86215e-05 4.05366e -06

<& 3-12> IWRAP Job View — Ship-Ship Result

<Od 3-13>2 o5 R Hx 88 % Z¥E #AIshs Probability Result
ot}

| N | Unit
Puweredﬁﬁﬂﬁw 1,53535 Incidents/Year
Drifting Grounding. | 0.131029 Incidents,ear

Total wan&msa Kl | Incidents/Year
Overtaking IZI 0369 Incidents/ear
HeadOn (1,001 65456 Incidents/~ear
Crossing b, 6d15e-05 Incidents/ear
Merging 1,052152-05 Incidents/~ear
Bend 0, 000369347 Incidents/ear
trea 1, 8446203 Incidents/~ear

Tatal Collisions | 0. 00249002 Incidents/Year

<3d% 3-13> IWRAP Job View — Result View
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3.3.3 PAWSA

PAWSA+ “Ports And Waterway Safety Assessment” ] ¢Fzl= 3
AP FHRE st HFoAA RS BRIt [15] Hw AWy
CFR(Code of Federal Regulations), Title 33(Navigation and Navigable
Waters)ell “Aut Qbd3el& 98 FAFAd A 25 & 3 HFol&A

o geol sholof stk 2w ol Atk

|

o>
=
o

PAWSA H7} WS 232 ¥ 3 (George Washington University)<]
Dr. Jack Harrald®} ®XxX|Yyo} tsH(Virginia Commonwealth University)%
Jason Merricke] AlZ&E21% (Analytical Hierarchy Process, AHP)S A}-g3}

o JNEstATt,

PAWSA®Y] =3 d = <@ 3-2003 o] 5HAR FAE o] gt}
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Book 1: Team Book 2: Book 3 Basdline Book 4 Mitigation Book 5: Additiondl
Bxpertise Hisk Factor Reting Risk Levels Effectiveness Mitigations
Establish Scdes Establish risk Assess Assess
weighting :> Provide input for :> levels and identify :> effectiveness :> effectiveness
factars. aggregate risk locations. of current of potential
measuring scales. mitigations. mitigations.
<8 3-20> PAWSA 5&tH =8 EX}
O Book 1Gd27F 1% 774) @ A7k A5S A8 4, 5, 82 7%
shar, 7F AR Al weEt 7hEAE e
O Book 2(919 @59 |7} k) @ <A 3-21>3 o] 247444 99
FES AAHeR Vedu. HAY ARE Hete kA R9IE
o, L Afolel @AY e FUtE AP
O Book 3918 2 71=44) @ &2 9 #% 7152 Book 2904
AdE AEAd WA AdAsta, 74 FEe] oY e Ay R
A9 D5s7] Slete] ool FaAE BEL nSA Gt
O Book 4(&#4 $H8D) @ F 7hAe] Aoz A& AAE LdolA
7 5ol 99 +7e dstely] @ A mRAL BAes) 94 A
galx 7k Ane AAl 99 FEo wRan. SAE A4 98 A
o] ERG AL o|FL YEAE A4, ofm Foj7 AF F=ol
AT Folol s dEste 9t WHe Sy Ao PYRL
$5 2o A
O Book 5(F7H4 ghal =) : 54 919 4z 25l dle) ofoltjol A
Foha, FF AW F29 4% BRE A5
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Fleet Traffic Navigational Waterway Immediate Subsequent
Composition Conditions Conditions Configuration | Conseguences | Conseguences
Per;emage of Volume of Wind Visibility Number of Economic

High Rislk Deep Dealt Conditions Obstructions Feopleion Impacts
Deep Draft Vessels Waterway Pk
Per;emage of. _4\" olumes:oh Visibility Channel ¥ olitme; o Enwvironmental
High Risk Shallow Draft Cusiditons Width Petrolenm | —
Shallow Draft Vessels Cargoes pack
Volume of ¥ olurne OF
Fichine & Tide & River Bottom Hazardous Health & Safety
e Currents Type Chenucal Impacts
Pleasure Craft
Cargoes
Traffic Ice Waterway
Density Conditions Complexity

=

ZX : Port and Waterways Safety Assessment Workshop Report, 2009

<8 3-21> PAWSA &0t ?3d 24

PAWSAE o] &3} ul= Houston % Galveston A|9<& 7}l Az of
o 7o <a¥™ 3-22>9 #o] Book 39 ¢3¥ 71=& AAIL <A

3-23>3 o] i s qollM D=7t =L A He sfimel EA P

Baseline Risk Levels

Vessel Traffic Navigational Waterway Immediate Subsequent
Conditions Conditions Conditions Conditions Consequences Consequences

Volume of L
Deep Draﬂ_ Commercisl Winds V:mll:ullty Per_so_nnel Health and
Vessel Quality Traffic Impediments Injuries Safety
B - ~ ~
Volume of
S aiow D"_ﬁ Small Craft WAL Dimensions P?troleum Environmental
Vessel Quality Traffic Movement Discharge
5.0 4.3 4.2 8.3 9.0 5.3
C°F"i‘:;fr:;'ai Traffic Visibility Bottom H;::’:::;’: Aquatic
Vessel Quality Mix Restrictions Type et se Resources
7.0 3.4 2 K7 6 IB
Soiafl graﬂ Congestion Obstructions Configuration Mobility Economic
Quality
4.6 6.9 5.0 8.4 8.5 9.0

=5

Z£X : Port and Waterways Safety Assessment Workshop Report, 2009

<8 3-22> PANSAGI 2l 8E Alg 21t
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Book 49| #1§ &3} WHE H&-

I
Traffic Conditions - Galveston Approaches

rormens

i e
\.&e%
s

Traffic Conditions

- Volume of

@ Commercial _-
Traffic
| Volume of
@ Small Craft
Traffic
@ Traffic Mix

Z£X : Port and Waterways Safety Assessment Workshop Report, 2009

<8 3-23> PAWSAOI I8t A8 24 HAl 3¢

gk Adbe= <™ 3-24>¢F A

Vessel Navigational Waterway Immediate Subsequent
Conditions Conditions Conditions Consequences Consequences
Deep Draft c‘g:::_:‘ne‘:;:r R Visibility Personnel Health and
Vessel Quality Impediments Injuries Safety
Traffic
4.7
Shallow Draft Volume of Water 1 Petroleum
© Small Craft Dimensions - Environmental
Vessel Quality Traffic Movement Discharge
Coordination / Plannin
29
SRR Traffic Visibility Bottom TS Aquatic
Eshing Mix Restrictions Type Matess Resources
Vessel Quality Release
6.5 4.7
s":;'}"ﬂ:f&“ Congestion Obstructions Configuration Mobility Economic
Coordination / Plannin Coordination / Planning{Coordination / PlanningdCoordination / Planning
4.4 4.2 2.7 3.2 Caution

ZX : Port and Waterways Safety Assessment Workshop Report, 2009

<8 3-24> PANSAQ 28t 918 =& 23 Z1t
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Book 59| F7F4<Ql 1A s} =47 Bad 94F <T¥ 3-25>%F ol

2 FEEE FAA]] dee g

Risk Factor General Strategy Specific Actions

Allow flexibility for private industry to resolve the reduced

Economic Coordination/Planning S . 5z : : 5
functionality required for their purposes and economic survival.
Develop plan to address a completely blocked channel — Cooperative
. . : Business Continuity Plan: workflow and responsibilities required for
Mobility Coordination/Planning 2 P 1

contingencies such as Army Corps dredging a new channel or other
alternatives to reopen the channel.

Expand the VTS Area to include existing fleeting area near the San

Active Traffic ol . Jacinto and Old River north to the I-10 Highway Bridge. Offshore
Coordination/Planning

Management Galveston Approach. Intracoastal Waterway from MM338 to Red Can
Bend MM359 . Mitigate all crossings in the ‘Y and elsewhere.
. e . Develop a “Common Passage Plan for the Houston-Galveston Ports and
Congestion Coordination/Planning i &
= = Waterways.
: - : Awareness training regarding how vessels interact and need to work
Traffic Mix Voluntary Training SRS ?

with each other.

Improve the navigational lighting: add more super ranges: ensure

Visibility Impediments ~ Waterway Changes ;
tylrop i = illumination of selected day boards.

Shallow Draft Tmprove awareness of the charterers that will be using the charter vessel
Coordination/Planning ~ (Wire boats / non-rigid composite tug and tow) category so they fully

Vessel Quality understand the vessel limitations and impacts on other port users.
Commercial Fishing D ——— Additional resources to assist communicating and enforcing regulatory
Vessel Quality compliance.

=

ZEX : Port and Waterways Safety Assessment Workshop Report, 2009

<8 3-25> PAWSAOI 2l8t =I1A 0l 25t XX A0 AL

PAWSAE Aut-dz}E H|Esle] EAAL &nk dA =}, #d JE7]3 5 3
T A ol HAAR L AEIE FAE Lol gsle] Y g HIEE
Hrtsle Rda2 AAAQ Rdolgt= Flo] & EAolt}, sXnk A4 nd
A #JAZ FHrrALY] ol @A met P LA Ayt Aol x e o

Aol gk,

3.3.4 FSA

FSA# “Formal Safety Assessment”?] @A $-gl@zi= “F2] obdA
A7 "o s 9ok 2001d A74xF IMO MSCE| 2ol A A2 AHo =z =)
o] Aol o]=aL glth.

IMO° A= “FSA+ 14, ald37d 2 ArusE ELolsto] sjibe] obdekid



BH

awo

|

Mak ing

Step b.
Decision

1

o
i

"

Al

-
r

-
y

y

=,

1319 59AE ol FolA ek,

Step 2.
Risk
Assessment
Step 3.
Risk Control
Oetions
Step 4.
Cost Benefit
Assessment

2003

-
\.
-
\

H

<Jg 3-26> FSA & S8

CREE I

Hazard
9

Step 1.
. FSA(Formal Safety Assessment),

=i}
=

Identification

F

37}
=

]

<1y 3-26>3 o] 9
I

1 o)
1 T

]

-
T
)

By

FSA

t}h.[16]
H]-§

ok

b
-
WY
T
g

iﬁ
b
N
T
ﬂmm

—

NI
B

file)

wr

]

_31_

Cruise 4ol FSA WS

o [17]

O

T

<9 3-27>
}

AE



[Define Generic Cruise Vessel

|

[HAZID Meeting|

List accident scenarios

v

Choose the operations to be assessed

v

Establish accident sub-categories

v
Risk Matrix Approach

RISK ASSESSMENT| ______ yRisk Contribution Tree

[RISK CONTROL OPTIONS | —® Causal Chain Approach

A4
[cOST-BENEFIT ASSESSMENT —®Estimate of Benefit

\—>Estiumie of Cost
r
EE(‘ISION MAKING ——————p Recommendations to manage/

Reduce risk

Z£X : Formal Safety Assessment of Cruise Ships, 2004

<J8 3-27> FSA 2E HEZAtel

FSA®] @2 PAWSAS} rh7tA| 2 H7Ex}e] oA AAG Al T34 Q1 Fto]
N} th= A olt}.

FSA WRlES AREsh] Al sl 543k 9194 F7tEds 753 A
=2 T3 MARA, 9= PMSC F°] Ut
(1) MARA(Marine Traffic Risk Assessment)

MARATE EFolA 7|t md2 A FSA WHES 7|vto=z sho] <Oy
3-28> % <I¥ 3-29>9F o] 37HA] ©@AR FAHE E ¥ HriEd
o|t}.[18]

O GAIT: dA & v wg gt A7}
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O dA I :aAx ¢ v 9g &+ Jedi7] fg aidus
ZhR o] sfukyl S8
O ©@A 11 : 8% FET9E MAsr] At o8 7Hs3sk 9

e HE, i %A

Timetables, MD Records, Visual Data & Radar Records

1 2006 & 2011 Forecasts from Port Cargo Forecasts !

!

( Traffic Environment for 2003 & Benchmark Years )

ZEX : Marine Traffic Risk Assessment for Hong Kong Waters, 2004

f

i

<J8 3-28> MARA EOF &A1 - & & OlcH wS&Eel Sedt

Phase li Phase Il

" Route Mapping & Vessel |
o Activity :

n 1

Decision Making

-
1
1
1
1
I
1

= and
S = _l ; Recommendations |
———3 NN\ 45— S T
I Marine Traffic Model =" Refine the Model !
N e e i o e e
I )JE \U\
E ol e i Mode! Acouracy
_-~"" 2003 Baseline ~~~._ NOTiccopabie
"v~.__ \Validaion -7
q‘l‘.’;{m‘ﬁ' Arcwracy dccaprabie
/' 2008and 2011
A Benchmark /
SR S o e
! |
e - i
AdoptforRisk {1 Aisctoniat )
I\ S rent /= | Scenario [ i |
i |r testing of risk II‘I
5 3 E management i_ 1
B SR [ Ui Ll
e Is the risk Sows = =
"=~.__ acceptable? -~ "L jf’
.- SR -
Ter

bi Cost-Benefit i
I

ZEX : Marine Traffic Risk Assessment for Hong Kong Waters, 2004

<8 3-29> MARA EDt ©2,3 - /I8d 0= & /As”d &2

0
0
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3.3.5 US Model

US Model2 “Unsafe ship-handling Situation” Model®] ¢Fx}= Xuleo] %
TAF, 53 HASAHAAAZYE o] &3t A xolth[19] 391l s8] (Heinrich)9] W

48 )2 dho] 179 Fu) Ao A A9

PAW wake /Red (Collsion) |\
“— Simulator Experiments Result
(Trajectory)

0 oo o000 10000
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4.2.1 Leg AA
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Hrte 182, 238 2 322 o= st on, Akl Haf Wako
2 Y=Y st Ak tigk LegEs F7F= XA
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<H 4-2> Waypoint XI& &&
$A
No. A
0 v a9= A=
WP_1 192 AYPAH 35° 24°.30 N 129° 25°.27 E
WP_2 182/38 %2 2714 35° 26°.43 N 129° 24° .42 E
WP_3 182 A 35° 29°.00 N 129° 23°.80 E
WP_4 182 - 2882 8713 35°29°.72 N 129° 23'.58 E
WP_5 SALE 3} 35° 30°.85 N 129° 23°.46 E
WP_6 A3 35° 30°.05 N 129° 22°.80 E
WP_7 382 ) WA 35° 26°.75 N 129° 24°.00 E
WP_8 3= WubA A 35° 26°.97 N 129° 22°.43 E
WP_9 =3 35° 27°.18 N 129° 26°.00 E
<E¥ 4-3>2 Leg¥ gz XA &3S YR, <Y 4-3>2 <F 4-3>
S E243}3 Aol
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<E 4-5> leg & QI2t BT S&2 (Leg 1, Leg 283)

_09_

20] S R ARFAEAL AHZRAD | FtAd AL RSE AN FEM Ro-Rod | AAA | u&dE| ALH | o |AARE| 718 A
0-25 11 230 127 27 46 71 60 18 1 0 0 0 0 149 740
25-50 70 1,550 834 176 298 481 394 122 2 0 0 1 0 1,008 | 4,936
50-75 99 2,182 1,195 248 431 670 559 168 3 0 0 1 0 1,413 | 6,969
75-100 97 2,150 1,155 244 411 667 546 170 3 0 0 1 0 1,399 | 6,843
100-125 38 828 453 94 163 254 213 64 1 0 0 1 0 537 | 2,646
125-150 14 283 165 32 62 84 75 20 1 0 0 0 0 182 918
150-175 13 257 168 30 67 70 72 14 0 0 0 0 0 159 850
175-200 26 518 327 59 127 146 142 30 1 0 0 0 0 323 1,699
200-225 9 188 112 22 43 55 50 13 0 0 0 0 0 119 611
225-250 9 202 101 23 35 66 50 18 1 0 0 0 0 135 640
250-275 7 138 66 16 22 46 33 13 0 0 0 0 0 92 433
275-300 1 15 7 2 2 5 4 2 0 0 0 0 0 10 48
300-325 0 6 4 1 1 2 1 1 0 0 0 0 0 4 20
325-350 4 78 47 9 18 23 22 5 0 0 0 0 0 49 255
0-25 8 179 82 21 26 61 43 18 1 0 0 0 0 121 560
25-50 52 1,256 573 142 183 423 298 122 2 0 0 1 0 847 | 3,899
50-75 71 1,721 786 195 250 579 409 168 3 0 0 1 0 1,161 5,344
75-100 72 1,748 798 198 204 588 415 170 3 0 0 1 0 1,179 5,426
100-125 27 655 299 74 95 220 156 64 1 0 0 1 0 442 | 2,034
125-150 9 202 93 23 30 68 48 20 1 0 0 0 0 137 631
150-175 6 140 64 16 21 47 34 14 0 0 0 0 0 95 437

9 175-200 13 310 142 35 45 105 74 30 1 0 0 0 0 209 964
& 200-225 5 127 58 15 19 43 30 13 0 0 0 0 0 86 396
3 225-250 8 183 84 21 27 62 44 18 1 0 0 0 0 124 572

250-275 6 131 60 15 19 44 31 13 0 0 0 0 0 88 407
275-300 1 15 7 2 2 5 4 2 0 0 0 0 0 10 48
300-325 0 5 3 1 1 2 1 1 0 0 0 0 0 4 18
325-350 2 52 24 6 8 18 13 5 0 0 0 0 0 35 163




<H 46> leg & Q2 BT S8 (Leg 4, Leg 5)

_[9_

20] S R ARFAEAL AHZRAD | FtAd AL RSE AN FEM Ro-Rod | AAA | u&dE| ALH | o |AARE| 718 A
0-25 6 132 61 16 19 45 32 13 1 0 0 0 0 90 415
25-50 38 929 424 105 135 313 221 90 1 0 0 1 0 627 2,884
50-75 53 1,274 582 144 185 428 303 124 2 0 0 1 0 859 | 3,955
75-100 53 1,294 591 147 188 435 307 126 2 0 0 1 0 872 | 4,016
100-125 20 485 221 55 70 163 115 47 1 0 0 1 0 327 1,505
125-150 7 149 69 17 22 50 36 15 1 0 0 0 0 101 467
150-175 4 104 47 12 16 35 25 10 0 0 0 0 0 70 323
175-200 10 229 105 26 33 78 55 22 1 0 0 0 0 155 714
200-225 4 94 43 11 14 32 22 10 0 0 0 0 0 64 294
225-250 6 135 62 16 20 46 33 13 1 0 0 0 0 92 424
250-275 4 97 44 11 14 33 23 10 0 0 0 0 0 65 301
275-300 1 11 5 1 1 4 3 1 0 0 0 0 0 7 34
300-325 0 4 2 1 1 1 1 1 0 0 0 0 0 3 14
325-350 1 38 18 4 6 13 10 4 0 0 0 0 0 26 120
0-25 2 47 21 5 7 16 11 5 0 0 0 0 0 31 145
25-50 14 327 149 37 438 110 7 32 1 0 0 0 0 220 1,015
50-75 18 447 204 51 65 151 106 44 1 0 0 0 0 302 1,389
75-100 19 454 207 51 66 158 108 44 1 0 0 0 0 307 1,410
100-125 7 170 78 19 25 o7 41 17 0 0 0 0 0 115 529
125-150 2 53 24 6 8 18 12 5 0 0 0 0 0 36 164
150-175 2 36 17 4 5 12 9 4 0 0 0 0 0 25 114
175-200 3 81 37 9 12 27 19 8 0 0 0 0 0 54 250
200-225 1 33 15 4 5 11 8 3 0 0 0 0 0 22 102
225-250 2 48 22 5 7 16 11 5 0 0 0 0 0 32 148
250-275 2 34 16 4 5 11 8 3 0 0 0 0 0 23 106
275-300 0 2 1 1 1 1 1 0 0 0 0 0 3 14
300-325 0 1 1 0 0 1 0 0 0 0 0 0 0 1 4
325-350 1 14 6 2 2 5 3 1 0 0 0 0 0 9 43




_89_

<E 4-7> leg & 2t B 82 (Leg 6, Leg 7)

NO. Z10] S R ARFAEAL AHZRAD | FtAd AL RSE AN FEM Ro-Rod | AAA | u&dE| ALH | o |AARE| 718 A
0-25 3 48 42 6 19 9 16 0 0 0 0 0 0 26 169
25-50 17 274 244 32 107 54 90 0 0 0 0 0 0 150 968
50-75 26 430 382 49 169 85 140 0 0 0 0 0 0 235 1,516
75-100 23 375 333 43 147 74 122 0 0 0 0 0 0 205 1,322
100-125 10 161 144 19 63 32 53 0 0 0 0 0 0 89 571

L 125-150 5 76 67 8 30 15 25 0 0 0 0 0 0 42 268

Ié 150-175 7 109 97 13 43 21 35 0 0 0 0 0 0 60 385
175-200 12 194 173 22 77 38 63 0 0 0 0 0 0 106 685

6 200-225 4 57 50 7 22 11 19 0 0 0 0 0 0 31 201
225-250 1 18 16 2 7 4 6 0 0 0 0 0 0 10 64
250-275 1 7 6 1 3 2 2 0 0 0 0 0 0 4 26
275-300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
300-325 0 1 1 0 0 0 0 0 0 0 0 0 0 0 2
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