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Abstract : In accordance with the development plans of Jeju for international free city, Jeju new harbor will be constructed
cosidering supporting Jeju city as an international tour city, safe arrival and departure at the terminal of 80,000G/T cruise ship. In
this study, we used a full-mission ship handling simulator adopting 80,000 G/T cruise ship manoeuvered at the planned Jeju
international cruise terminal. Five masters who have had a long experience of ship maneuvering were called to carry out the
simulations, of which No. 1, No. 2 and No. 4 scenario of simulation were tried twice, completed the total of 10 times and No. 3
scenario of simulation once, reached at the total of 5 times. The marine traffic safety was assessed in terms of 1) the closest point
of approach(CPA) to breakwater and quay in the vicinity and the probability of crossing fairway limit, 2) subjective evaluation
such as the mental burden and the maneuvering disfficulty of shiphanders, and 3) the opinions of shiphandlers. From the result of
this simulation, we have a conclusion that the 80,000 G/T cruise ship can be maneuvered safely at the planned terminal.

Key words : shiphandling simulation, the assessment of the marine traffic safety, the closest point of approach, subjective evaluation,
fairway
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Fig. 1 Simulation area for Jeju new harbor

Table 1 Characteristics of an 80,000 G/T cruise ship

Tonnage 80,000 G/T
Length overall(m) 300.0
Breadth(m) 33.0
Full load draft(m) 10.5
Max. speed(kn) 223
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Table 2 Environmental conditions of Jeju port

Item Slmul.a'tlon Remark
condition
) Dir. NW, NE
Wind
Speed 25 kn, 20 kn
Channel | DL(-) 13.0m
Depth
P Inner | 1y () 115m
habor
Ebb Dir. 090 Indicated
1.4 kn on current chart
Current - )
Flood Dir. 265° Indicated
00 14 kn on current chart
Tonnage | 80,000 G/T| Cruise ship |Max. ship’s tonnage
Nav. New P!anngd Layout plan for
. navigational .. .
aids harbor aids navigational aids

Table 3 Simulation conditions for Jeju port

Scenario ) Inbound/ | No. of | No. of
No. Wind | Current | Wave outbound | operator | trials
NW 090° | NW | .
1 o0kn | 14kn | 30m inbound 5 10
NW 090° | NW
2 o0kn | 14kn | 30m outbound 5 10
NE 265° NE | .
3 | 20kn | 14kn | 30m | MPound | S 5
NE 265° NE
4 20kn | 14kn | 30m outbound 5 10
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Table 4 The questionnaire for the ship operators

Scenario No. Condition
Operator c
name ompany
Rank License
Experience
-3 : Very dangerous
-2 . Dangerous
Mental -1 : A little danerous
burden of 0 : Intermidiate
operator +1 : A little safe
+2 . Safe
+3 : Very safe
Fig. 2 Evaluation point for CPA -3 ¢ Very difficult
-2 : Difficult
o2 Neute WMER Q9 Fo|E(yaw rate), EFZ A} Maneuvering | -1 : A little difficult
' ' difficulty of 0 : Intermidiate
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Table 5 The evaluational results of CPA

Inbound Qutbound
Item of Scenario | Scenario Scenario { Scenario
analysis Yol | No3 |Mea|TNo 9 | No 4 |Mean
T The
frequency of o | 15 | ys| v | v |y
Crossing
fairway limit
@ CPA to the Min. 76 101 85 7 51 615
endofwest | o e | oar {180 1% | 1% | 1980
breakwater

m  Mean| 1241 | 160 |121| 151 | 139 | 1310
S Mo © | B J@o] @ | & |
east breakwater| Max. 124 122 11230 1% 138 1365
™ e | 809 | @ |&5| o2 | 149 | %6
Dopan |Mn| 18 | 4 (@] @ | 8 [ws

west Max. | B 6 | 0| 10 % | B0
breakwater

(m} Mean | 649 M0 | 295 | &3 793 | &8
Min. | 36 0 | RO 50 5 5.0
Max. | 68 1 | 695 69 %0 795
Mean [ 485 524 | %05 | 615 662 | 639

® CPA to
quay(m)
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Fig. 3 Simulation result for scenario No. 1
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Table 6 The results of subjective evaluation
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Inbound - | Scenarion i

Item outbound No. 3 2 1 0 +1 +2 +3 Min. Max Mean

1 3 2 5 0 0 0 0 -3 -1 -18

Inbound 3 1 2 2 0 0 0 0 -3 -1 -18

Mental Sub. total | 4 4 7 0 0 0 0 -3 -1 -18
burden of

operator 2 0 4 3 0 2 1 0 -2 +2 -0.7

Outbound 4 0 1 4 1 1 3 0 -2 +2 +0.1

Sub. total | 0 5 7 1 3 4 0 -2 +2 -06

1 2 2 5 1 0 0 0 -3 0 -15

Inbound 3 0 1 4 0 0 0 0 -2 -1 -12

Maneuvering Sub. total | 2 3 9 1 0 0 0 -3 -1 -13
difficulty of

operator 2 0 2 4 2 2 1 0 -2 +2 -0.2

Outbound 4 0 1 2 3 2 2 0 -2 +2 +02

Sub. total | 0 3 6 5 4 3 0 -2 +2 0.0

—-117—



4.2 rYtx|2| ol

AFWge 27t Asgted deh BetAle] H2)E Table
79 AA = oFor & Aojrh

4.3 228X

7y, AFLEel AE o A AioiAl 293 FHEA 29
o Bl ¢ - &3l glo] dEEAEA Hjhech

U AFAEe] AgR FaA 9% d2e F40] 10
THERJA #9& F431H7] FANE Yolua x99
Yol glek w3 aF=AMo] AFAGS JFT o vt
7 25 2 gge] FHHY $F FFYFA IS
HXE Z2AAUEL DAXE 4o B Ages
ASHAl GF=7] el WokA g+ B2y dEE T
A 10m #9¢ #4319 dHFFE FHAY, S
BAE AXsd 2FAR sldg A& FES| JANE
£ gt

0
=

5. MIFg nEEH ¥ AR

5.1 HMFe wEEH et

WSS
P ARG FshA 97 FREL 150~200m2 Aol
a7l AP WEe) AFYRHEEHBANAA
ALEYVE ¥ F U=S FAV
g AFAY gEite Aoz Wy Ave) WA
2HES BEL BAGT

£126°33.000 €126°33.750

N33*32.500

005 TELLEN

000 ZEL6N
N33"32.000

N3331.500

L0G 1L

Scale reference N33°31.861°

Scale 1.15270
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Table 7 Location of navigational aids and aichorage for

the proposed fairway

Lat. Long.

@ 33°31" 53" N 126°33" 51" E

®@ 33°31" 46” N 126°33" 34" E

Location of ® 33°31" 34" N 126°33" 10" E

fairway @ 33°31" 44" N 126°33° 51" E

® 33°31” 34" N 126°33" 26" E

® 33°31" 26" N 126°33" 24" E

Location of | 5| 59095 137 N | 126°33' 32" E
anchorage
Location of

navigational 33°31" 383" N 126°33" 38" E
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