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A semi decoupled analysis model of subsea wellhead based
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Abstract; Fatigue caused by wave, VIV and motion of floating drilling platform is one of the main failure modes of the deep-
water subsea wellhead, and the method for dynamic analysis of subsea wellhead directly affects the efficiency and accuracy of
the subsea wellhead fatigue assessment. Aiming at the problems of time-consuming and low accuracy for dynamic response a-
nalysis of the wellhead by using the local fine finite element model, a semi-decoupled analysis model of the subsea wellhead
based on the local equivalent method is proposed. The local equivalent method of the wellhead in the global analysis model of
the riser-wellhead system is studied, where the equivalent mathematical model of the wellhead consisting of beams and
springs is built, and the parameter calculation expressions of beam and spring elements are derived. Then the local equiva-
lent model is used for analysis of the subsea wellhead in the South China Sea. The results of static analysis are compared with
those of the local finite element model, and the results of dynamic analysis are compared with those of the full-coupled and

uncoupled models. The comparison indicates the correctness and efficiency of the semi decoupled analysis model of the sub-
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sea wellhead proposed, thus providing an efficient algorithm for the dynamic response analysis and fatigue assessment of the

subsea wellhead system.

Keywords : subsea wellhead; local equivalence; mathematical model; semi-decoupled model
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Fig.1 Structure of typical subsea wellhead system
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Fig.3 Coupled model of subsea wellhead
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Fig.4 Decoupled model of subsea wellhead
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Fig.5 Equivalent model of subsea wellhead system
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combination of beam bending and rotation
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Fig.8 Fine finite element model of subsea wellhead system
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Table 1 Wave height and period joint distribution
in the South China Sea
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3.0~3.5 0.5
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Table 2 Basic parameters of conductor and casing
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Table 3 Soil parameters
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Table 4 Deflection and rotation of wellhead

datum under horizontal force

F/kN M/(MN + m) y/m 671073 rad
20 0.2568 0. 0387682 0. 005 16672
25 0.3210 0.0484879 0.006471 61
30 0.3852 0.0582123 0. 007779 32
35 0.4494 0.0679372 0. 009 087 24
40 0.5136 0. 077662 5 0.01039540
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Table 5 Deflection and rotation of wellhead

datum under bending moment

M'/(MN -« m) y'/m 0'/rad
0. 0002 1.76x107° 0. 266
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0. 54 0. 0477045 720
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Fig.9 Stiffness curve of equivalent nonlinear spring
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Fig.10 Calculated results comparison of semi-decoupled and fine model under bending moment
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