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Abstract

In order to make precise and effective calculation on the motion of pipe-laying vessel in waves, the
time-domain simulation for dynamic positioning of pipe-laying vessel in waves is carried out based
on the time-domain ship-motion equation. The Jonswap spectrum is used as the irregular wave in-
put, and the dynamic positioning system integrates the PID controller and Kalman filter. Through
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analysis on the simulation results of the time-domain motion of the pipe-laying vessel under differ-
ent significant wave heights and spectral peak periods, it is found that the model in this paper can
effectively simulate control of the motion of the pipe-laying vessel. However, the equilibrium posi-
tion of the surge motion of the pipe-laying vessel will be affected when the spectral peak period is
too large. Therefore, special attention has to be paid on that in practical operations.
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Figure 1. Jonswap spectrumfor four sea states.
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Table 1. The parameters of the HYSY201
=1 EERMA 201 BEESH

e H
fi R K /m 204.7
TELRA]H/m 185.0
R %5 /m 39.2
HH/m 14.0
fE bz 7Kk m 8.0
HeZk it 47,886.7

5.2. ARIAXEE T HEMMBEHHES

N T AR AN A SO R MRS Z (R, A SRS iR A4 aE 2l (52 IR Jonswap 1 45
SARENLER AT, A5 rR B RS A AR T e D 45°, TR 1 5 s 5 R 2 RT DUEEAT R ML IR 2%,
AP AI I m, 1.5m, 2m fl 2.5 me AHTPURR TN 88 AE sh S 4 th 2 2 Fros

6

124.5 110
124,
=1235

E
x 123

X-force (N)

122.5

122 -1
0 500 1000 0 500 1000

Time (s)

Y-force (N)

3 .
0 500 1000 0 500 1000
Time (s)
4
_ £ 2
g0 et
T § 0
2 5
-2
= £
Z-4
>
"0 500 1000 i 0 500 1000
Time (s) Time (s)

Figure 2. Dynamic response and thruster force of HYSY201
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Figure 3. Dynamic response and thruster force of HYSY201
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