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Slow Drift Motion Analyses for a FPSO with Spread Mooring Systems
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Abstract [J The time simulation of slow drift motions of moored FPSO in waves is presented. The equation of .
motion based on Cummin's theory of impulse responses are employed, and are consisted of horizontal plane
motions such as surge, sway and yaw. The added mass, wave damping coefficients, first order wave exciting
forces and the second order wave drift forces involved in the equations are obtained from three-dimensional
panel method in the frequency domain. The mooring lines are modeled as quasi-static catenary cable. As a
numerical example, time domain analyses are carried out for a box-type FPSO in long crest irregular wave
condition.
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Slow drift motions
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Fig. 1. Coordinate system and configuration of FPSO.
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Table 1. Main particulars of FPSO

LxBxDepth(m) 300x60x30
Draft(m) 20
Water depth(m) 150
Displacement(m®) 360,000
KG(m) 15

Table 2. particulars of the mooring line

Length of chain(m) 360, 480(45deg)

Chain diameter(m) 0.122
Mass in air(kg/m) 3320
Breaking load(kN) 9987.0
EA 4.676x10°

7N g E vl ZEla y o g o)) IR 2
Az Basiot. 283l BF& < (imegular frequency)
A4S AAS) 8] el x WO R 57 y Eke
2 2709 842 BEstHTi(Hong, 1987).

ARG WA AL 2] 219 FEHE Y] Wi
271279 3 AT @YE AAY] A3l A4 w0
T AR sty 3057 B¢t AXMH R grol UF
& X A3 7t Al

o AlRE 858 AI2HS Fig. 1914 & 5 %0l
Zo) Wakg e} UZ Wl 35704 X3, FAle
Z ko o el )8 XS, FRES] EA
2 B2 452 =2 4) B35 F s8] A
HE FEEo) Faech. 5 AAL 718 Alde
Table 29 YR}

Fig. 3, 4= A ¥o|8q A% 6 AH = 5 +HH
Aol 253 FAUAY] $F50E o] BASIEH o
7]* RAO(response amplitude operator)™ 559 %

g Ughith IP0RRE A TN 13 £F

1.0
0.8 —

0.6 —

RAO

0.4 —

0.2 —

0.0

0.0

Fig. 3. Horizontal motions of FPSO.
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Fig. 4. Vertical motions of FPSO.
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Fig. 6. Time histories of irregualr waves(H1/3=2.5 m, T1=9.7 sec).
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Fig. 7. Time histories of surge motion(3=315 deg).
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Fig. 8. Time histories of sway motion(f=315 deg).
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Fig. 9. Time histories of surge velocity(B=315 deg).
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Fig. 10. Time histories of sway velocity(B=315 deg).
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Fig. 11. The predicted time histories of mooring forces(B=
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Fig. 13. The predicted time histories of mooring forces(B=
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Fig. 14. The predicted time histories of (3=315 deg).
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Fig. 15. The spectra of surge motion(B=315 deg).
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Fig. 16. The spectra of sway motion(f=315 deg).
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