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Abstract: [Purpose] To address the dual challenges of safety and economy faced by the mooring system of
deepwater cylindrical floating production storage and offloading (FPSO) units under the combined action of
wind, waves, and currents, it aims to provide technical support for the design and performance assurance of
the mooring systems for such units through systematic analysis and optimization methods. [Method]
Combined simulation technology of AQWA and OrcaFlex is adopted to conduct simulation analysis on the
dynamic response of the FPSO mooring system. A refined numerical model of the wet surface of the
cylindrical FPSO is constructed based on the ANSYS Workbench and AQWA platforms, and
frequency-domain hydrodynamic characteristic analysis is completed to obtain the platform's hydrodynamic
parameters; OrcaFlex software is used to establish a multi-body coupled dynamic model of the
platform-mooring system, and through time-domain dynamic analysis, the influence laws of four key

parameters-mooring line length, mooring radius, number of lines, and spatial arrangement of mooring
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points-on the maximum platform offset and maximum mooring line tension are systematically explored;

based on 108 sets of valid simulation data, a back propagation (BP) neural network model is constructed,

trained, and used for prediction, thereby realizing the collaborative optimization design of the key parameters

of the mooring system. [Result] Simulation and optimization results show that: under the 100-year return

period extreme marine conditions, the maximum tension of the mooring lines of this mooring system is

10 349.71 kN, and the maximum platform offset is 46.26 m; under the extreme risk condition of single

mooring line failure, the maximum tension of the system's mooring lines reaches 15 432.61 kN, and the

maximum platform offset reaches 88.41 m. [Conclusion] The research results have reference significance for

the dynamic simulation analysis of mooring systems for deepwater cylindrical FPSO.
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Fig. 1 Schematic Diagram of the Mooring System
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Fig. 17 BP Neural Network Training Flow Chart
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Tab. 7 Single Mooring Line Failure Result

KB A | RSB | RiPEAE/m | %K/m Wm/e) | RWSAE/mM| RRKEKIAN | HRIWEEE/m
1.1 12 2420 2 440 0 8 13 092.701 17 78.843 01
1.2 12 2420 2 440 45 8 14310.274 41 74.726 76
1.3 12 2420 2 440 45 8 14 135.004 88 76.990 41
1.4 12 2420 2440 0 8 12 100.345 70 55.433 04
2.1 12 2420 2 440 45 8 12 097.107 42 82.251 40
22 12 2420 2 440 45 8 11 177.127 93 83.059 86
23 12 2420 2 440 45 8 15 432.612 30 88.411 87
24 12 2420 2 440 45 8 12 175.205 08 84.642 15
3.1 12 2420 2 440 90 8 11402236 33 62.377 15
3.2 12 2420 2 440 90 8 11327.13574 61.896 61
3.3 12 2420 2 440 90 8 11 482.389 65 62.904 39
3.4 12 2420 2 440 90 8 11258.552 73 61.474 76
5 &g 2019.
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