Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 20, No. 2, pp. 186-192, April 30, 2014, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) http://dx.doi.org/10.7837/kosomes.2014.20.2.186

T EAEA Y AT = SEIAAG Hobol Bk AT

Study on the Vessel Traffic Safety Assessment for Routeing Measures
of Offshore Wind Farm

+
Hyoung-Seon Yang"
* Division of Maritime Transportation System, Mokpo Maritime University, Mokpo, 530-729, Korea

2 %R ATAE dANEELRA AH S A5l ol gt AuuEL AduESE NS AR A 24
5 g gAEER Aol he BELS A3t B3 A3 wESS 2Ade] B FIAALS Blen ARG
=4 dvte] ebdgatel Bad Az L YA ANGA FEuA Ax A3 Az AANEEE AU BAG A} E
g714e] WESHOR BRI, A7 WELLS 8975 Ao dZHUT o T LA BX 24 F 47440 UA B AR 2
RELS ST, dlSH AR SPAS FANFELLL o] galo] BAAALL WY A FE U ARo|DIFA B 3
0 A E 10° olalE wEeme ANE AR FETS FAGAT.

Abstract : In this paper, we analysed vessel traffic volume and patterns of traffic flow for ships using areas where included wind farm site and adjacent
waters of Daejeong Offshore Wind Farm, and estimated traffic volume by classified navigational routes according to suggestion of rational routeing
measures on the basis of classified patterns afiter installation of offshore wind facilities. Also, we assessed vessel traffic safety for each designed routeing
measures on the basis of estimated traffic volume and proposed requisite countermeasures for the safe navigation of ships. With a result of analysing
patterns of traffic flow, the current traffic flow was classified by 8 patterns and the annual traffic volume was predicted to 8,975 ships. On the basis of
these, expected the vessel traffic volume according to designed four routeing mesaures after installation of wind farm. As result of assessing vessel traffic
safety by using powered-vessel collision model of SSPA on the basis of the estimated traffic volume, the value of collision probability was less than safe

criteria 107, Thereby we made sure usability of the designed routeing measures for the safe navigation of ships.
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Fig. 2. The specification design of generator tower.
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Table 2. Estimation of annual traffic volume classified by traffic
lines(Unit : ship)

Ship Traffic Line
Sum
class 1 2 3 4 5 6 7 8
Passenger 3,975 0 41 0 0 0 0 0 4,016
Cargo ship 0 0 41 163 0 41 528 0 773
Danger 0 4 0 0 0 8 0 164
cargo ship
Tug boat 0 0 609 41 41 0 0 0 691
Fishing boat 284 487 163 163 568 812 365 244 3,086
Others 0 0 41 41 0 122 41 0 245
Sum 4,300 487 936 408 609 975 1,016 244 8975
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Table 3. Analysis of traffic volume classified by traffic lines in

qd 5 the Wind Farm during 9 days(Unit : ship)
o 4] DWT 3,000 ton W] ¥Fe] Mute F2 F3 =2 Line 45 ©| . .
N . Ship Ton Traffic Line S
431, 3,000ton ©]4] Adte F== F3Z Line 67 72 class (DWT) 3 4 5 3 um
o] &ate= AdS Hole o EA YA <500 1 0 0 0 1
Passenger
=500 0 0 0 0 0
Table 1. Analysis of traffic volume classified by traffic lines Cargo ship <500 0 2 0 0 2
during 9 days(Unit : ship) =500 1 2 0 0 3
- Danger cargo <500 1 0 Y 0 1
Ship Traffic Line um  Ratio ship =500 0 0 0 0 0
class 1 2 3 4 5 6 7 8 (%) <500 15 1 1 0 17
Tug boat
Passenger 98 0 1 0 0 0 0 0 99 44.8 =500 0 0 0 0 0
Cargo ship 0 1 4 0 1 13 0 19 86 o <500 4 4 14 6 28
Fishing boat >500 0 0 0 0
Danger 0 1 0 0 0 2 0 4 18 —
cargo ship <500 1 1 0 0 2
Others
Tug boat 0 0 15 1 0 0 0 17 7.7 =500 0 0 0 0 0
Fishing boat 7 12 4 4 14 20 9 6 76 344 Sum 23 10 15 6 54
Others 0 0 1 1 0 3 1 0 6 2.7
Sum 106 12 23 10 15 24 25 6 221 100 Table 4= 3T HGEA 7 242 92 o83l B
Ratio(%) 480 54 104 45 68 109 113 27 100 29 A7 WEFS =3 2L YEhd 2O 2, Table 3




Table 4. Analysis of annual traffic volume classified by traffic
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Table 5. Wind Farm : "SHIPPING ROUTE" Template

Distance(nm) of

lines in the Wind Farm(Unit : ship) turbine boundary Factors Risk  Tolerability
from shipping Route
Ship Ton Traffic Line S < 025nm 500 m inter-turbine spacing = VERY
class (DWT) 3 4 5 3 um (500 m) small craft only recommended HIGH
Passenger <500 41 0 0 0 41 (()5%)%1;3; X band radar interference gg}}{ INTOLERABLE
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>
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Tug boat >500 0 0 0 0 0 I nm Minimum distance to parallel \ oo
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R« bl
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Fig. 5. Proposed establishment of alternative routeing measures.
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Table 6. Estimation of annual traffic volume classified by

alternative routeing measures(Unit : ship)
Item Route 1  Route 2 Coastal Offshore
route route
Traffic 4 309 731 1221 2,723
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