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Dynamic response characteristics of FPSO in internal solitary waves
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Abstract: Based on the applicability conditions of KdV eKdV and MCC theories a theoretical model for analyzing the interaction
characteristics of internal solitary waves with Floating Production Storage and Offloading ( FPSO) connected to the sea floor by
multi-component catenary mooring lines is presented by using coupled motion equations of the floating body in time domain where the
friction and Froude—XKrylov forces on FPSO due to internal solitary waves are calculated with the integration of the instantaneous velocity
and pressure by the wetted surface area of FPSO. The observed data near Dongsha Island are used as the characteristic parameters of
internal solitary waves to simulate the variation characteristics of dynamic loads motion responses and mooring tensions for FPSO
where the amplitude of the internal solitary has 170 m. It is showed that internal solitary waves will give rise to the sudden impact loads
and motion responses for FPSO as well as remarkable tension increases in catenary mooring lines. Under the interaction of such an
internal solitary the maximum value of the horizontal force for the FPSO can reach 56 t the amplitude of the vertical force can reach
1961t the displacement of the surge motion can reach 47.62 m and the top-tension increment value for mooring line can reach
106.4 t. Therefore the influence of internal solitary waves on the dynamic behaviors of deep-sea floating structure including FPSO
cannot be neglected in the design and application.

Keywords: two-ayer fluid; FPSO; internal solitary; dynamic response; mooring lines

:2016-0526
(11372184) ; 973 (2015CB2512033 2013CB036103) ;
(19819

o E-mail: youyx@ sjtu.edu.cn



4 : FPSO 9

( floating production storage and offloading FPSO)
1
2
o KdV ( Korteweg-de Vries) . eKdV ( extended KdV) MCC
( Miyata-Choi-Camassa) o
4
o Cheng ° Cai °  Morison KdVv Xie " Morison MCC
9410 4

N-S o
""" Morison KdV Spar o
1 Morison eKdV
. 14 4 15

Spar o
16 Morison  FroudeKrylov
( ISSC-TLP) . . 7
FPSO o FPSO
17 FPSO
FPSO o
FPSO N o
1
FPSO
hy  p
hy p, ho
oxyz oxy
0z
1 o
FPSO Lo B I FPsO

Fig. 1 The sketch of FPSO and the coordinate system
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Fig. 5 Time histories for load characteristics on FPSO whena = - 170 m  h,: h, = 6:55 and horizontal tension equals 600 kN
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