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1

Critical Positions Assessment Metrics
Determination

All of the values in Table 1.1 were determined using the SHIPMA output plots presented in Chapter 2.



Table 1.1: Critical positions for determination of nautical safety assessment metrics, all simulation cases.

S.C. | Finish Turn Before Barrier [m] | Entry Barrier [m] | Exit Barrier [m] | Start Turn After Barrier [m]

1 3538 55629 6632 7114
2 3385 3943 5046 6911
3 3436 3908 4943 7873
4 3436 5494 6598 6911
5 7410 7460 8540 11100
6 7385 8983 10080 11075
7 6385 8862 9966 10925
8 7410 7437 8517 11075
9 3282 5529 6632 7190
10 3385 3943 5046 6987
11 3462 3908 4943 7925
12 3077 5494 6598 6937
13 7410 7460 8540 11190
14 7359 8983 10080 11165
15 6308 8862 9966 10987
16 7410 7437 8517 11139
17 3385 55629 6632 7291
18 3385 3943 5046 7089
19 2846 3908 4943 8025
20 3359 5494 6598 7063
21 7436 7460 8540 11291
22 7359 8983 10080 11241
23 6359 8862 9966 11089
24 7436 7437 8517 11241
25 3175 5531 6633 6816
26 2990 3949 5051 6837
27 2845 3847 4939 5959
28 3143 5500 6602 6828
29 5460 4327 5423 8255
30 5545 5888 6980 8235
31 6184 6224 7321 8485
32 5440 4337 5434 8235
33 3155 5531 6633 6714
34 3388 3949 5051 6727
35 2825 3847 4939 5857
36 3061 5500 6602 6720
37 4260 4327 5423 8118
38 4400 5888 6980 8118
39 5041 6224 7321 8380
40 4260 4337 5434 8118
41 3306 5531 6633 6633
42 3388 3949 5051 6640
43 3464 3847 4939 5758
44 3449 5500 6602 6620
45 4515 4327 5423 8059
46 4554 5888 6980 8039
47 5143 6224 7321 8303
48 4554 4337 5434 8039




SHIPMA Output Plots
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Figure 2.1: S.C. 1: spatial overview plot.
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Figure 2.2: S.C. 1: zoom-in of spatial overview plot, crossing segment.
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Figure 2.7: S.C. 1: rudder angle, vs. time.



rate of turn (deg/s) —

0.15

0.1

0.05

-0.056

-0.15

| | | |
0:00 0:10 0:20 0:30 0:40
time —

Figure 2.8: S.C. 1: RoT, vs. time.
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Figure 2.9: S.C. 2: spatial overview plot.
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Figure 2.25: S.C. 4: spatial overview plot.
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Simulation Case 7

W

y coordinate (m) —

7000 0000
9000 10000

S
——

4 6 8 10 12 14 16
x coordinate (km) —

Figure 2.49: S.C. 7: spatial overview plot.



40

y coordinate (m) —

6500

6000

5000

4500

95

10 10.5 11 11.5 12 125 13
x coordinate (km) —

Figure 2.50: S.C. 7: zoom-in of spatial overview plot, crossing segment.

13.5




41

60

50

40

30

Engine rpm
[Rev/min]

20

10

14

12

10

Speed over ground
[m/s]

30

b= ]
o o

Rudder angle
[deg]
o

-10

2000 4000 6000 8000 10000 12000 14000

2000 4000 6000 8000 10000 12000 14000

2000 4000 6000 8000 10000 12000 14000
Track [m]

Figure 2.51: S.C. 7: engine RPM, SOG, rudder angle, vs. distance.



42

Course deviation

Swept path
[m]

Rate of turn

[deg]
/
—
AN
0
T

156

10

|
[4;]

0 2000 4000 6000 8000 10000 12000 14000

150

100

50 TN

: —

=50

=100

-150
0 2000 4000 6000 8000 10000 12000 14000

30

20

10

N

]

[deg/min]
|
S
f

0 2000 4000 6000 8000 10000 12000 14000
Track [m]

Figure 2.52: S.C. 7: course deviation (drift angle), swept path, RoT, vs. distance.



43

1000

750

500

250

-250

-500

-750

-1000
4000

3000

2000

1000

Transverse
forces [kN]
o

-1000

-2000

-3000

-4000

300000

200000

100000

—100000

—-200000

-300000

Longitudinal
forces [kN]
o

Moments [kNm]
o

A

.

v

)

0

2000 4000 6000 8000
Track [m]

10000 12000 14000

Figure 2.53: S.C. 7: forces, moments, vs. distance.

Wind

Hull

Banksuction
Rudder propellor

Wind

Hull

Banksuction
Rudder propellor

Wind

Hull

Banksuction
Rudder propellor



44

ship speed (m/s) —

rudder angle (deg)—

495

4.9

4.85

4.8

4.75

47

4.65

46 | | | |

0:00 0:10 0:20 0:30 0:40
time —
Figure 2.54: S.C. 7: SOG, vs. time.

_15 .

_20 L

.25 1 | 1 |
0:00 0:10 0:20 0:30 0:40

time —

Figure 2.55: S.C. 7: rudder angle, vs. time.



45

0.1

0.05

-0.05

rate of turn (deg/s) —

:
o
o

-0.15

-0.25
0:00

Simulation Case 8

y coordinate (m) —

|
0:10

| | |
0:20 0:30 0:40

time —

Figure 2.56: S.C. 7: RoT, vs. time.

g
_Anann i
AO00 - r i e ——

— RS == —

8 10 12
x coordinate (km) —

Figure 2.57: S.C. 8: spatial overview plot.

12000

=-13000

=




46

y coordinate (m) —

6500

6000

o
o
o
=]

o
(=3
=]
=]

4500

4000
7.

5

8.5 9 95 10 10.5 11 11.5
x coordinate (km) —

Figure 2.58: S.C. 8: zoom-in of spatial overview plot, crossing segment.

12.5



47

60

50

40

30

Engine rpm
[Rev/min]

20

10

14

12

10

Speed over ground
[m/s]

30

- )
o o

Rudder angle
[deqg]
o

2000 4000 6000 8000 10000 12000 14000
2000 4000 6000 8000 10000 12000 14000

NN

2000 4000 6000 8000 10000 12000 14000
Track [m]

Figure 2.59: S.C. 8: engine RPM, SOG, rudder angle, vs. distance.



Course deviation
[m]

Swept path

Rate of turn

15

10

|\ T

V

0 2000 4000 6000 8000 10000 12000 14000

150

100

50

-100

-150

0 2000 4000 6000 8000 10000 12000 14000

30

20

. R [N\
NP

[deg/min]
I
S o
L —]

0 2000 4000 6000 8000 10000 12000 14000
Track [m]

Figure 2.60: S.C. 8: course deviation (drift angle), swept path, RoT, vs. distance.



49

1000
— Wind
— Hull
750 —— Banksuction
~——— ~ —— \ [__—"'_"' —— Rudder propellor
500 L—J
== 250
c<
Se
22 o0
o5
k=]
3% 280
=500
N o [ T —
=750
-1000
4000
— Wind
— Hull
3000 —— Banksuction
= Rudder propellor
2000

1000

)
A

b
\

_d

£

Transverse

VI V

W

-4000
300000 — Wind

— Hull

—— Banksuction
200000 \ —— Rudder propellor

N, ~
100000 ~—
]
0 —

\

Moments [kNm]

—-100000 _\F,\

—-200000 \
\

—-300000

0 2000 4000 6000 8000 10000 12000 14000
Track [m]

Figure 2.61: S.C. 8: forces, moments, vs. distance.



50

495

4.9

4.85

4.8

ship speed (m/s) —

4.75

47

4.65
0:00

25

15

10F

-5

rudder angle (deg)—
(=)
/

10+

15+

|
0:10

| |
0:20 0:30
time —

Figure 2.62: S.C. 8: SOG, vs. time.

|
0:40

-25
0:00

0:10

Figure 2.63

0:20 0:30
time —

: S.C. 8: rudder angle, vs. time.

0:40



51

y coordinate (m) —

rate of turn (deg/s) —

0.15

0.1

0.05

-0.056

-0.15

| | | |
0:00 0:10 0:20 0:30 0:40
time —

Figure 2.64: S.C. 8: RoT, vs. time.

i

BOOFE=—"

\ 1000

4 6 8 10 12 14 16
x coordinate (km) —

Figure 2.65: S.C. 9: spatial overview plot.



52

y coordinate (m) —

6500

6000

o
o
o
=]

o
(=3
=]
=]

4500

4000
7.

5

8.5 9 95 10 10.5 11 11.5
x coordinate (km) —

Figure 2.66: S.C. 9: zoom-in of spatial overview plot, crossing segment.

12.5



53

60

50

40

30

Engine rpm
[Rev/min]

20

10

14

12

10

Speed over ground
[m/s]

30

P N
o (=]

Rudder angle
[deg]
o

2000 4000 6000 8000 10000 12000 14000
2000 4000 6000 8000 10000 12000 14000
™
\/ \\ -
vl
2000 4000 6000 8000 10000 12000 14000
Track [m]

Figure 2.67: S.C. 9: engine RPM, SOG, rudder angle, vs. distance.
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Simulation Case 11

10000

13000

9000
i\

V2000

8000 \
\ SH000
N
40000

7000

6000

y coordinate (m) —

000 y >
— — 4000 aopg

== 9000

s 1000

5000

4000

3000

4 6 8 10 12 14 16
x coordinate (km) —

Figure 2.81: S.C. 11: spatial overview plot.



64

y coordinate (m) —

6500

6000

5500

5000

4500

95

Lo,

10 10.5 11 11.5 12 125 13
x coordinate (km) —

Figure 2.82: S.C. 11: zoom-in of spatial overview plot, crossing segment.
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72

Swept path
[m]

Rate of turn

Course deviation
[ded]
Q

[deg/min]

15

10

150

100

50

-100

-150

30

20

10

o

N

[\

2000 40

00

6000

8000

10000 12000

14000

/N
S
-._________\/\

~

"
B

L/

2000 40

00

6000

8000

10000 12000

14000

v

0 2000 4000 6000 8000 10000 12000 14000
Track [m]

Figure 2.92: S.C. 12: course deviation (drift angle), swept path, RoT, vs. distance.



73

1000
750
500
== 250
°Z
=
23 0
=3
8
8% 250
-500
-750
-1000
2000
1000
o
N =
5=
2g O
5
==
-1000
-2000
150000
100000
— 50000
E
=
=
£ 0
[1]
£
Q
= 50000
-100000
-150000

_J"____"_'_’-\’“W-—‘-_L__ —
_.__--w\\/f ~J_/ N

I
%

\
V

L/
0 2000 4000 6000 8000 10000 12000
Track [m]

Figure 2.93: S.C. 12: forces, moments, vs. distance.

Wind

Hull

Banksuction
Rudder propellor

Wind

Hull

Banksuction
Rudder propellor

Wind

Hull

Banksuction
Rudder propellor



74

3.35

3.25

ship speed (m/s) —

3.05

2.95

rudder angle (deg)—

315

33

32

31

| | | |
0:00 0:15 0:30 0:45 1:00
time —

Figure 2.94: S.C. 12: SOG, vs. time.

25 I | | |
0:00 0:10 0:20 0:30 0:40

time —

Figure 2.95: S.C. 12: rudder angle, vs. time.



0.1

0.05

-0.056

rate of turn (deg/s) —

-0.15 ‘ : L L
0:00 0:15 0:30 0:45 1:00
time —

Figure 2.96: S.C. 12: RoT, vs. time.

Simulation Case 13

N

y coordinate (m) —

10000 000 ——_ 45000

4 6 8 10 12 14 16
x coordinate (km) —

Figure 2.97: S.C. 13: spatial overview plot.



76

y coordinate (m) —

6500

6000

o
(=3
=]
=]

4500

4000
7.

5

8.5 9 95 10 10.5 11 11.5
x coordinate (km) —

Figure 2.98: S.C. 13: zoom-in of spatial overview plot, crossing segment.
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Figure 2.137: S.C. 18: spatial overview plot.
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Figure 2.138: S.C. 18: zoom-in of spatial overview plot, crossing segment.
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Figure 2.142: S.C. 18: SOG, vs. time.
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Figure 2.143: S.C. 18: rudder angle, vs. time.
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Figure 2.145: S.C. 19: spatial overview plot.
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Figure 2.146: S.C. 19: zoom-in of spatial overview plot, crossing segment.
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25

20

15

10F

-5

10+

15+

.25 | | 1 —t
0:00 0:10 0:20 0:30 0:40 0:50
time —

Figure 2.151: S.C. 19: rudder angle, vs. time.
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Figure 2.152: S.C. 19: RoT, vs. time.

Simulation Case 20

y coordinate (m) —

4 6 8 10 12 14 16
x coordinate (km) —

Figure 2.153: S.C. 20: spatial overview plot.
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Figure 2.154: S.C. 20: zoom-in of spatial overview plot, crossing segment.
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Figure 2.156: S.C. 20: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.161: S.C. 21: spatial overview plot.
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Figure 2.162: S.C. 21: zoom-in of spatial overview plot, crossing segment.
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Figure 2.163: S.C. 21: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.165: S.C. 21: forces, moments, vs. distance.
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Figure 2.167: S.C. 21: rudder angle, vs. time.
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Figure 2.168: S.C. 21: RoT, vs. time.
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Figure 2.169: S.C. 22: spatial overview plot.
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Figure 2.170: S.C. 22: zoom-in of spatial overview plot, crossing segment.
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Figure 2.171: S.C. 22: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.175: S.C. 22: rudder angle, vs. time.
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Figure 2.176: S.C. 22: RoT, vs. time.
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Figure 2.177: S.C. 23: spatial overview plot.
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Figure 2.178: S.C. 23: zoom-in of spatial overview plot, crossing segment.
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Figure 2.179: S.C. 23: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.180: S.C. 23: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.181: S.C. 23: forces, moments, vs. distance.
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Figure 2.183: S.C. 23: rudder angle, vs. time.
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Figure 2.184: S.C. 23: RoT, vs. time.
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Figure 2.185: S.C. 24: spatial overview plot.
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Figure 2.187: S.C. 24: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.189: S.C. 24: forces, moments, vs. distance.
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Figure 2.193: S.C. 25: spatial overview plot.
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Figure 2.200: S.C. 25: RoT, vs. time.
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Figure 2.201: S.C. 26: spatial overview plot.
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Figure 2.202: S.C. 26: zoom-in of spatial overview plot, crossing segment.
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Figure 2.206: S.C. 26: SOG, vs. time.
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Figure 2.208: S.C. 26: RoT, vs. time.
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Figure 2.209: S.C. 27: spatial overview plot.
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Figure 2.210: S.C. 27: zoom-in of spatial overview plot, crossing segment.
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Figure 2.211: S.C. 27: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.212: S.C. 27: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.213: S.C. 27: forces, moments, vs. distance.
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Figure 2.216: S.C. 27: RoT, vs. time.
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Figure 2.217: S.C. 28: spatial overview plot.
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Figure 2.218: S.C. 28: zoom-in of spatial overview plot, crossing segment.
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Figure 2.220: S.C. 28: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.221: S.C. 28: forces, moments, vs. distance.
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Figure 2.222: S.C. 28: SOG, vs. time.
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Figure 2.224: S.C. 28: RoT, vs. time.
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Figure 2.225: S.C. 29: spatial overview plot.
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Figure 2.226: S.C. 29: zoom-in of spatial overview plot, crossing segment.
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Figure 2.231: S.C. 29: rudder angle, vs. time.
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Figure 2.232: S.C. 29: RoT, vs. time.
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Figure 2.233: S.C. 30: spatial overview plot.
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Figure 2.234: S.C. 30: zoom-in of spatial overview plot, crossing segment.
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Figure 2.235: S.C. 30: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.236: S.C. 30: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.237: S.C. 30: forces, moments, vs. distance.
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Figure 2.238: S.C. 30: SOG, vs. time.
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Figure 2.239: S.C. 30: rudder angle, vs. time.
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Figure 2.240: S.C. 30: RoT, vs. time.
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Figure 2.241: S.C. 31: spatial overview plot.
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Figure 2.242: S.C. 31: zoom-in of spatial overview plot, crossing segment.
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Figure 2.243: S.C. 31: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.244: S.C. 31: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.245: S.C. 31: forces, moments, vs. distance.
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Figure 2.246: S.C. 31: SOG, vs. time.

1
0:30

0:00

0:10 0:20
time —
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Figure 2.248: S.C. 31: RoT, vs. time.
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Figure 2.249: S.C. 32: spatial overview plot.
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Figure 2.250: S.C. 32: zoom-in of spatial overview plot, crossing segment.
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Figure 2.251: S.C. 32: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.253: S.C. 32: forces, moments, vs. distance.
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Figure 2.254: S.C. 32: SOG, vs. time.
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Figure 2.255: S.C. 32: rudder angle, vs. time.
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Figure 2.256: S.C. 32: RoT, vs. time.

Simulation Case 33

y coordinate (m) -

o)1) S,
5000 111

S

BO00

1000

10000

),

7100

6 8 10 12 14 16
x coordinate (km) —

Figure 2.257: S.C. 33: spatial overview plot.



196

6500

6000

-
o
o
=)
(=]

5000

y coordinate (m)

4500

8.5

Figure 2.258

O ———

9 95 10 10.5 11 1.5
x coordinate (km) —

: S.C. 33: zoom-in of spatial overview plot, crossing segment.

125



197

60

50

40

30

Engine rpm
[Rev/min]

20

10

14

12

10

[s°]

Speed over ground
[m/s]

30

Rudder angle
[ded]
= ]
o [S) S

A
o

2000 4000 6000 8000 10000
\f___———-—_—————
2000 4000 6000 8000 10000
r

PV /

2000 4000 6000 8000 10000
Track [m]

Figure 2.259: S.C. 33: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.262: S.C. 33: SOG, vs. time.
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Figure 2.264: S.C. 33: RoT, vs. time.
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Figure 2.265: S.C. 34: spatial overview plot.
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Figure 2.266: S.C. 34: zoom-in of spatial overview plot, crossing segment.
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Figure 2.267: S.C. 34: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.270: S.C. 34: SOG, vs. time.
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Figure 2.271: S.C. 34: rudder angle, vs. time.
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Figure 2.272: S.C. 34: RoT, vs. time.
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Figure 2.273: S.C. 35: spatial overview plot.
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Figure 2.274: S.C. 35: zoom-in of spatial overview plot, crossing segment.

13.5



209

60

50

40

30

Engine rpm
[Rev/min]

20

10

14

12

10

[s°]

Speed over ground
[m/s]

30

Rudder angle
[ded]
= ]
o [S) S

A
o

2000 4000 6000 8000 10000
- —
2000 4000 6000 8000 10000
]

e N
v

2000 4000 6000 8000 10000
Track [m]

Figure 2.275: S.C. 35: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.276: S.C. 35: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.280: S.C. 35: RoT, vs. time.
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Figure 2.281: S.C. 36: spatial overview plot.
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Figure 2.286: S.C. 36: SOG, vs. time.
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Figure 2.287: S.C. 36: rudder angle, vs. time.
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Figure 2.288: S.C. 36: RoT, vs. time.
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Figure 2.289: S.C. 37: spatial overview plot.
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Figure 2.290: S.C. 37: zoom-in of spatial overview plot, crossing segment.
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Figure 2.293: S.C. 37: forces, moments, vs. distance.
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Figure 2.295: S.C. 37: rudder angle, vs. time.
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Figure 2.296: S.C. 37: RoT, vs. time.
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Figure 2.297: S.C. 38: spatial overview plot.
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Figure 2.298: S.C. 38: zoom-in of spatial overview plot, crossing segment.
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Figure 2.300: S.C. 38: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.302: S.C. 38: SOG, vs. time.
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Figure 2.303: S.C. 38: rudder angle, vs. time.
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Figure 2.304: S.C. 38: RoT, vs. time.
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Figure 2.305: S.C. 39: spatial overview plot.
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Figure 2.307: S.C. 39: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.308: S.C. 39: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.309: S.C. 39: forces, moments, vs. distance.
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Figure 2.310: S.C. 39: SOG, vs. time.

25

15

10F

-10

-15

-29 L 1 |
0:00 0:10 0:20 0:30 0:40 0:50

time —

Figure 2.311: S.C. 39: rudder angle, vs. time.
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Figure 2.312: S.C. 39: RoT, vs. time.
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Figure 2.314: S.C. 40: zoom-in of spatial overview plot, crossing segment.
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Figure 2.315: S.C. 40: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.316: S.C. 40: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.317: S.C. 40: forces, moments, vs. distance.
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Figure 2.318: S.C. 40: SOG, vs. time.
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Figure 2.319: S.C. 40: rudder angle, vs. time.
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Figure 2.320: S.C. 40: RoT, vs. time.
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Figure 2.321: S.C. 41: spatial overview plot.
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Figure 2.322: S.C. 41: zoom-in of spatial overview plot, crossing segment.
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Figure 2.324: S.C. 41: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.325: S.C. 41: forces, moments, vs. distance.
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Figure 2.326: S.C. 41: SOG, vs. time.
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Figure 2.327: S.C. 41: rudder angle, vs. time.
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Figure 2.328: S.C. 41: RoT, vs. time.
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Figure 2.329: S.C. 42: spatial overview plot.
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Figure 2.330: S.C. 42: zoom-in of spatial overview plot, crossing segment.
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Figure 2.331: S.C. 42: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.332: S.C. 42: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.336: S.C. 42: RoT, vs. time.

Simulation Case 43

y coordinate (m) -

EG

S

10000

J

11000

6 8 10 12 14 16
x coordinate (km) —

Figure 2.337: S.C. 43: spatial overview plot.
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Figure 2.338: S.C. 43: zoom-in of spatial overview plot, crossing segment.
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Figure 2.340: S.C. 43: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.341: S.C. 43: forces, moments, vs. distance.
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Figure 2.342: S.C. 43: SOG, vs. time.
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Figure 2.343: S.C. 43: rudder angle, vs. time.
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Figure 2.344: S.C. 43: RoT, vs. time.
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Figure 2.345: S.C. 44: spatial overview plot.
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Figure 2.346: S.C. 44: zoom-in of spatial overview plot, crossing segment.
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Figure 2.347: S.C. 44: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.348: S.C. 44: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.349: S.C. 44: forces, moments, vs. distance.
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Figure 2.350: S.C. 44: SOG, vs. time.
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Figure 2.351: S.C. 44: rudder angle, vs. time.
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Figure 2.352: S.C. 44: RoT, vs. time.
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Figure 2.353: S.C. 45: spatial overview plot.
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Figure 2.354: S.C. 45: zoom-in of spatial overview plot, crossing segment.
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Figure 2.355: S.C. 45: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.356: S.C. 45: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.357: S.C. 45: forces, moments, vs. distance.
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Figure 2.358: S.C. 45: SOG, vs. time.
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Figure 2.359: S.C. 45: rudder angle, vs. time.
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Figure 2.360: S.C. 45: RoT, vs. time.
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Figure 2.361: S.C. 46: spatial overview plot.
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Figure 2.362: S.C. 46: zoom-in of spatial overview plot, crossing segment.
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Figure 2.363: S.C. 46: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.364: S.C. 46: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.366: S.C. 46: SOG, vs. time.
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Figure 2.367: S.C. 46: rudder angle, vs. time.
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Figure 2.368: S.C. 46: RoT, vs. time.
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Figure 2.369: S.C. 47: spatial overview plot.
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Figure 2.371: S.C. 47: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.372: S.C. 47: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.373: S.C. 47: forces, moments, vs. distance.
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Figure 2.374: S.C. 47: SOG, vs. time.
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Figure 2.375: S.C. 47: rudder angle, vs. time.
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Figure 2.376: S.C. 47: RoT, vs. time.
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Figure 2.377: S.C. 48: spatial overview plot.
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Figure 2.378: S.C. 48: zoom-in of spatial overview plot, crossing segment.
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Figure 2.379: S.C. 48: engine RPM, SOG, rudder angle, vs. distance.
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Figure 2.380: S.C. 48: course deviation (drift angle), swept path, RoT, vs. distance.
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Figure 2.381: S.C. 48: forces, moments, vs. distance.

Wind

Hull

Banksuction
Rudder propellor

Wind

Hull

Banksuction
Rudder propellor

Wind

Hull

Banksuction
Rudder propellor



290

ship speed (m/s) —

rudder angle (deg)—

52 1 1 1 1 1 1
0:00 0:05 0:10 0:15 0:20 0:25 0:30

time —
Figure 2.382: S.C. 48: SOG, vs. time.
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Figure 2.383: S.C. 48: rudder angle, vs. time.
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Figure 2.384: S.C. 48: RoT, vs. time.
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