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Development of a Framework for Evaluating Time Domain
Performance of a Floating Offshore Structure with Dynamic Positioning
System
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Abstract Considerable efforts have been made to expand the boundaries of domestic offshore plant industries, which
have focused on the construction of the structures, to the engineering field. On the other hand, time domain analysis,
which is one of the most important areas in designing floating offshore plants, relies mainly on the information given
by foreign companies. As an early design of the Dynamic Positioning System (DPS) is mostly conducted by several
specialized companies, domestic ship builders need to spend time and money to reflect the analysis into the hull shape
design.

This paper presents the framework required to analyze time domain performance of floating type offshore structures,
which are equipped with DPS. To easily perform time domain analysis, framework generates the required input data
for the solver, and is modularized to test the control algorithm and performance of a certain DPS. The effectiveness
of the developed framework was verified by a simulation with a model ship and the total time for the entire analysis
work was reduced by 50% or more.
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Table 1. Module Information

Modules Contents

Preliminary Data
Wave Information

Wave Information for time simulation

Current Information

Wind Information

Constant Parameters

Motion Constraints
Start Position
Simulation Time
Structure Properties
Node Information

Input

Hydrostatic Stiffness
Current/Wind Coefficient
DP Information

DP Scenario

Static Equilibrium

Solver
v Compute

Time Simulation

Output Position & Velocity

Thrust Capacity
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Table 2. Required Data for Wave Spectrums

Spectrum Required Data

Significant Wave Height

Pierson-Moskowitz . .
Zero Crossing Period

Significant Wave Height
Peak Frequency
Sigma

Significant Wave Height
Gamma
Peak Frequency

Gaussian
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Table 4. Vessel Specification

Description Value(Unit)

Displacement 7996.1 (1)

Mean Draft 5.8 (m)

LBP 71.7 (m)

LWL 84.0 (m)

Breadth 19.9 (m)

g AHTSOl= % 671<] &+

A% Fig. 4°] ‘%EMJ AL, A 1% #2719 % 2
|2 Table 59 2t} A<= o) 219 BEE 117,
M) Fopol 1o)e] Aue) 2717], Avle] F ] =
wdlg)-2ln o] Ao wix]H 7] wjie] s
A= 7fze el &a.
no. 5
=x mo. 4 mno 3 no. 1l no 2
SEE o> .
=) U
no. 6

Fig. 4. Thruster Arrangement of Model Structure

Table 5. Thruster Information

No. Type Power(kW) Thrust(kN) RPM
1 Tunnel 883 147 240
2 Azimuth 1500 266 270
3 Tunnel 736 124 242
4 Tunnel 736 124 242
5 Propeller 6000 604 185
6 Propeller 6000 604 185
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