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Motion response of FPSO system under bimodal
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Abstract: The South sea of China is affected by tropical cyclones and typhoons in the western Pacific Ocean,
which are prone to double-peak or even multi-peak waves in the form of mixed waves, which are potentially
hazardous to the operational safety of marine floating structures. Therefore, based on the potential flow theory
and considering the influence of different loading states, a comparative study was conducted on the motion
response of FPSO and shuttle tanker side-by-side system under double-peak spectral wave and single-peak
spectral wave states. The motion responses of the two hulls in the double-peak spectral wave states of mainly
wind waves, wind waves and surge are equal, and mainly surge and the single-peak spectral wind waves state
are calculated respectively. The calculation results show that the amplitude of the motion of the two hulls in
vertical, horizontal and longitudinal directions increases with the increase of the ratio of the low-frequency
energy to the total energy, and it is the largest when the surge is dominant, followed by the second when the
wind waves and surge are equal, and the smallest when the wind waves is dominant, and the motion amplitude
of both hulls in the double-peak spectral waves is greater than that of the single-peak spectral wind waves
under the premise that the total energy is the same, the motion amplitude of both hulls in the double-peak
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spectral waves is greater than that of the single-peak spectral wind waves. The study shows that the influence
of double-peak spectral waves should be considered in the mooring design and safety planning of FPSO
operation system.
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Tab.1 Main parameters of FPSO Tab.2 Main parameters of Shuttle Tanker
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Tab.3 Wave calculation conditions used for the test
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Fig.2 Schematic layout of the connection system
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Fig.1 Schematic diagram of multi-point mooring system
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Tab.4 Specific parameters of multi-point mooring system

AR KJE/m H#Z/m BE/ (kgm1) T BT 558 B5E /N WIFE/N
e 200 0.147 380 1.900E7 1.627E9
B 300 0.128 79.5 1.589E7 1.505E9
FEE — 0.12 — 1.03E7 3.18E8
L - 4 - - 1.786E6
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Fig.3 Coupled surface element modeling of FPSO and shuttle tanker
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Tab.5 Surface elements number of hull wet surface
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Tab.6 Six degrees of freedom motion volume comparison of FPSO
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Fig.4 Meaningful value of mooring cable tension of FPSO
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Fig.5 Maximum tension of side-by-side cable
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Fig.6 Motion amplitude of heave of FPSO and shuttle tanker
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Fig.7 Motion amplitude of roll of FPSO and shuttle tanker
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Fig.8 Motion amplitude of pitch of FPSO and shuttle tanker
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Tab.7 Statistical tables of motion amplitude of FPSO and shuttle tanker
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