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Abstract: A marine umbilical is usually bundled by different functional components, the mechanical proper-
ties of which are very different. Under the action of external load, unreasonable cross—sectional layouts may
lead to large cross—sectional deformation and contact pressure between components, thus affecting the umbili-
cal service life. Firstly, a method to realize the compactness of cross—section layout was given by minimizing
the cross—section radius. The symmetry of cross—sectional layout was described by introducing virtual gravity
index based on the tensile stiffness of components while a quantifiable index was proposed to describe the fa-
tigue wear problem between vulnerable components like steel pipes. Then, the multi—objective optimization

model of cross—section layout was established considering the above three objectives. The genetic algorithm
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was introduced to solve the optimization model and three representative cross—section layouts were automati-
cally obtained. Finally, the numerical simulation was used to verify and evaluate the different cross—sectional
layouts, and then the optimal cross—section layout design was obtained. The results show that the optimization
method proposed in this paper can improve the ability of global optimization, which has certain guiding signif-
icance for the cross—sectional layout design of umbilicals.

Key words: umbilical cable; cross—sectional layout; genetic algorithm; numerical simulation;

optimization design
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Fig.1 Umbilical cable in subsea production system
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