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Abstract : Recently, installation projects of structures such as offshore wind farms have been increasing, and the installation of such marine obstacles
could affect ships that pass nearby. Therefore, the purpose of this study was to quantitatively evaluate the risk posed to passing ships due to obstacles
in their passage. Hence, parameters that affected the risk were selected, and scenarios were set based on the parameters. The scenarios were evaluated
through the ES model, which is a risk assessment model, and we confirmed that the risk ratio increased as the size of the obstacle increased, the safe
distance from the obstacle increased, the speed of ship decreased, and the traffic volume increased. Additionally, we found that when the traffic flow
direction was designated, the risk ratio was lower than that of general traffic flow. In this study, we proposed a generalization model based on the
results of the performed scenarios, applied it to the Dadaepo offshore wind farm, and demonstrated that the estimation of the approximate risk ratio was
possible through the generalization model. Finally, we judged that the generalization model proposed in this study could be used as a preliminary

reference for the installation of marine obstacles.
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Table 1. Variables for marine traffic simulation
Width of Passage
Item
5,000m 20,000m

Traffic Volume Sships/hour, 10ships/hour,

20ships/hour
Ship’s Speed 10knots, 15knots
Obstacle’s Size 1,000m, 3,000m 5,000m, 10,000m
Safe Distance 500m 500m, 2,800m
6 Types

Traffic Flow (5 General Flow+1 Separation Flow)
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Fig. 2. Type of traffic flow.
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Table 2. Detail of traffic flow in simulation A &= AS Aur &9 B3l nEISE wWE IEn

Detail of Traffic Flow

Type
P Start & End of Route Next to Obstacle .
T Table 3. Risk result rate of none obstacle
1 WO way pass Two way pass - - -
without center line Width of Ship’s Traffic Volume Risk
- Two way pass Passage Speed (ships/hour) Result(%o)
2 WO Way pass without center line & 5 221
without center line . -
Traffic Flow Separation 10 10 52
3 Two way pass knots 20 13.62
Two way pass 5,000m 5 3 '77
4 Two way pass without center line & 15 ’
Traffic Flow Separation Knofs 10 4.72
Two way pass 20 8.34
5 without center line (start), Two way pass 5 0.89
Two way pass (end) 10 10 213
6 Traffic Flow Separation knots '
20 3.82
20,000m s 077
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Table 4. Risk result rate of SD 500m (%)

rlo
)
o2

Width of Obstacle’s Ship’s

Traffic Volume

Type of Traffic Flow

Passage Size Speed (ships/hour) 1 2 3 4 5 6
5 6.39 6.31 6.06 6.22 6.10 4.72
10 10 9.63 10.38 9.32 10.55 9.49 8.17
knots
20 21.75 21.70 21.54 22.49 21.59 12.69
1,000m
5 5.03 5.76 4.01 6.08 4.35 3.79
15 10 7.82 9.50 7.55 9.53 7.73 5.10
knots
20 12.35 13.07 12.21 12.83 12.23 8.85
5,000m
5 8.46 8.87 8.21 8.68 8.37 7.61
10 10 14.00 14.21 13.78 14.04 13.89 13.08
knots
20 29.16 29.25 28.48 28.77 28.83 20.05
3,000m
5 8.48 8.86 8.59 8.86 8.39 4.84
15 10 12.11 12.88 11.70 12.53 11.82 9.08
knots
20 19.10 19.17 18.81 18.96 18.89 13.29
5 1.13 0.96 1.13 0.61 1.45 0.03
10 10 4.51 4.55 4.61 4.78 4.43 1.24
knots
20 4.94 5.64 4.78 5.44 5.00 4.67
5,000m
5 0.68 0.55 0.79 0.46 0.72 1.24
15 10 1.72 1.99 1.52 1.97 2.12 1.28
knots
20 3.89 433 3.76 4.02 3.86 3.19
20,000m
5 1.98 1.82 2.19 1.92 2.24 0.92
10 10 5.85 6.33 5.94 6.55 5.74 3.01
knots
20 8.28 9.02 7.88 8.97 8.43 6.97
10,000m
5 1.34 1.43 1.22 0.90 1.24 1.55
15 10 2.39 341 2.24 2.99 2.20 3.06
knots
20 5.74 6.12 6.09 6.21 5.62 5.22
Table 5. Risk result rate of SD 2,800m (%)
Width of  Obstacle’s Ship’s Traffic Volume Type of Traffic Flow
Passage Size Speed (ships/hour) 1 2 3 4 5 6
5 2.07 1.76 2.12 1.52 2.17 0.14
10 10 6.15 6.02 6.40 6.70 6.16 2.52
knots
20 8.02 8.72 7.58 8.89 8.07 6.75
5,000m
5 0.89 0.72 1.00 0.64 0.90 1.61
15 10 2.18 2.98 2.06 2.97 1.80 2.69
knots
20 5.26 5.83 5.45 5.93 527 4.30
20,000m
5 4.18 4.10 5.30 5.69 4.25 1.43
10 10 9.12 10.70 9.77 11.05 9.11 591
knots
20 14.57 15.48 14.83 16.08 14.55 9.72
10,000m
5 2.37 2.14 223 2.05 2.32 3.06
15 10 4.08 5.46 3.95 5.26 4.05 421
knots
20 9.82 10.60 10.30 10.85 9.84 6.64
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Fig. 11. Generalized model by 10 knots in type 6 traffic flow.
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Table 8. Information of obstacles in Dadaepo offshore wind farm.

Offshore Wind Farm in Dadaepo
3,000m * 4,000m

Classification

Obstacle’s Size

Safe Distance 440m
Width of Ship Route 5,500m
Traffic Volume .
(L Conversion) 9-3ships/hour
Ship’s Average Speed 11-12knots
Risk Rate 3.79%%
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Fig. 14. Case study in generalized model (Type 6&10 knots).
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