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A study on the northern sea route safety convoy
using ship handling simulation
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Abstract: Due to global warming it is estimated that the arctic ocean route will be avaliable and traffic will increase by approx-
imately year 2030. However, most navigation in the arctic is based on the ice breaker captains’orders, there is no exact meas-
urement of convoy speed and distance between ships. So, this research was conducted to find out the minimum safe separation
distance and minimum breaking distance via ship controling simulations, and the results are as stated. For breaking distances, for
ships that have a lead distance which is 2~4 times the width of the ship and traveling less than 7 knots, crash astern and crash
astern & hard rudder showed no significant difference. But ships traveling at 10 knots there was a decrease in breaking distance
of 1L, from 3.5L to 2.5L. By analyzing 10 subject ships by crash astern the breaking distance for 5 knots is 0.98L~1.8L, for 8
knots is 1.9L~4.0L. The minimum safe separation distance in narrow sea-ways is 6L, but as the arctic sea-way is only one-way
3L is required. As the result, it is found that in the arctic the safe escort speed is less than 5 knots, if the escort speed is
8knots or more and by using crash astern & hard rudder to break the safe distance should be kept at 3.4L.

Keywords: Arctic ocean route, Ice breaker, Convoy speed and distance, Minimum safe separation distance, Minimum breaking distance
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Table 2: RS(Russian Maritime Register of Shipping) ice class
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Iee class In channel

Max. speed (kts) | Max. thickness(m)

LUI 3 0.3

LU2 3 0.5

LU3 3 0.7

LU4 3 0.7

LU5 4 0.9

LU6 4 1.2

LU7 4 2.0

LUS8 5 3.0

LU9 6 4.0
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Figure 3: Type of convoy
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Table 3: Crash astern
Lead width

2B
(32[m])
127(1.2L)
255(2.3L)
410(3.7L)

3B
(48[m])
131(1.2L)
259(2.4L)
385(3.5L)

Speed (64[m])
131(1.2L)
259(2.4L)

385(3.5L)

5 kts
7 kts
10 kts
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Table 4: Crash astern & Hard rudder
ead width 2B

(32[m])
125(1.1L)
231(2.1L)
272[2.5L]
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125(1.1L)
240(2.2L)
257[2.3L]

4B
(6[4m])
123(1.1L)
233(2.1L)
272[2.5L]

Speed

5 kts
7 kts
10 kts
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Figure 4: Stop distance per stop time(s)

Table 5: Stop distance (Crash astern)

Figure 5: Stop distance per power [kW]

Ship Power ) . . .

type W] Speed [kts] | Stop time[s] LOA[m] Stop distance[m] | LOA/Stop distance | kW/Stop distance

Bulk 8,827 5/8 120/140 182.9 180/426 0.98L/2.3L 0.02/0.03

Tanker 15,500 5/8 300/438 261.3 394/981 1.5L/3.8L 0.02/0.06

Bulk 10,710 5/8 130/165 200 224/289 1.1L/1.9L 0.02/0.04

Tanker 13,610 5/8 180/265 242.8 283/574 1.2L/2.4L 0.02/0.04

Bulk 9,856 5/8 260/386 250 356/835 1.4L/3.3L 0.036/0.08

" 8,002 5/8 105/150 225 162/299 0.7L/1.3L 0.03/0.037

. 9856 5/8 310/464 230 433/928 1.9L/4.0L 0.04/0.09

Chemical | 8,682 5/8 90/130 110 144/320 1.3L/2.9L 0.02/0.037

" 9,466 5/8 210/270 182.6 321/582 1.8L/3.2L 0.03/0.06

" 5,180 5/8 80/125 154 216/507 1.4L/3.3L 0.03/0.03
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