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Numerical Simulation of Hydropneumatic Tensioner for
Coupled Deepwater Platform System

WANG Kun-peng, XUE Hong-xiang . TANG Wen-yong
(State Key Laboratory of Ocean Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The hydropneumatic tensioner used for the connection of deepwater platform and top tension ris-
ers ( TTRs) was studied based on the hull/mooring/riser coupled analysis program developed in
ABAQUS. The present study focused on the challenges for the tensioner numerical simulation, and pro-
posed a nonlinear tensioner model considering the nonlinear stiffness, friction and the connection of plat-
form, tensioner and TTR. The tensioner is simplified as a linear model, and the predicted responses are
compared with that of nonlinear model, from which the effect of nonlinearity on the risers and platform is
obtained, which would contribute to more accurate predicted ultimate strength and fatigue life.
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Tab.1 Main particulars of the mooring system
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Fig. 1 Full coupled hull and mooring/riser model
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Fig. 4 Connection sketch of platform/tensioner/ TTR y

Fig. 5 Time history of stroke of the piston
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Fig. 7 The effect of linear and nonlinear tensioner model

on the heave free-decay motion of hull
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Fig. 8 Comparison of piston strokes between linear

tensioner model and nonlinear tensioner model
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Fig. 9 Comparison of tension between linear tensioner

model and nonlinear tensioner model
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Fig. 11 Vertical motion of tension ring of the riser
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