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Introduction

e Key challenges for dynamic subsea power cables:
— Understanding structural response
— Understanding and quantification of failure modes, especially fatigue

* Progress:

— Further work on coupled numerical model: governing design parameter
sensitivity study

— Initial non-destructive examination techniques: assessment and testing
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Presenter
Presentation Notes
The local model of the cable was developed in ANSYS Mechanical (2020 R2).  Subsea power cables are highly complex structures and modelling the cable in full detail results in many millions of computationally intensive contact elements.  In order to solve the simulations in a reasonable time frame the cable was simplified, as shown in Fig. 6, by merging the individual core wires and removing the tape layers.  Even in this simplified state the model took over 10 hours to solve on a high performance computer with 128GB of RAM with 16 cores.  Investigations as to the effects of merging these layers will be carried out in future work

The cable was constrained as a cantilever beam, again to bring the simulation time to a reasonable level.  Using simply supported constraints results in an increase in solution time of 4x, to 40 hours, again on the 128GB RAM supercomputer.  A mesh sensitivity study was carried out to determine the parameters at which the simulation results converged, whilst using the minimum necessary amount of computational memory to achieve this.  Five different meshes were analysed, with Fig. 7 showing the cross section of the coarsest and finest meshes. A mesh was then chosen with 1.4 million nodes which resulted in converged results, but also minimised solution time and ensured a minimum of two elements in the through thickness of all components

The cable was treated as a cantilever beam to determine the bending stiffness, fixed on the armouring only at one end and with a force applied at the other.  At this stage in the design process this was deemed sufficient, as more realistic (simply supported or four-point bending) constraints are highly computationally intensive and will be investigated in future work.  To determine the axial stiffness, all layers of the cable were fixed at one end with a tensile force applied at the other.
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