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[ Abstract] Recently, the vessel-shaped aquacultural farm has received much attention from the academia and industry because of its
importance in promotion and sustainability of marine fishery. Polluted surroundings unsuitable for fish growth are always introduced by
traditional multiple point mooring system. Therefore, single point mooring system is more suitable for the aquacultural farm. In recent
years , mooring scheme optimization and performance assessment was frequently investigated in most existing literature , while studies on
design of the single point mooring system are rare. Based on the requirement of reducing hull reconstruction, an external turret single
point mooring system was proposed, which is composed of the turret device, the mooring anchor, the truss structure and the bearings.
And their working principle were also clearly illustrated. Then, three dimensional potential theory was applied to obtain the hydrody-
namic coefficients of the ship by use of the software AQWA. Finally, in order to verify the positioning ability of the mooring system un-
der both operational and survival conditions, the direction of wind, wave and current was combined according to the rules, and time-do-
main coupling analysis of the farm-mooring system was carried out. From the numerical results, it can be seen that yaw, relatively large
sway and roll motions will be induced due to different direction of the wind, current and wave. The mooring line tension is adequate
and safe under all conditions, indicating that this proposed single point mooring system exhibits good positioning performance.

[ Keywords] vessel-shaped aquacultural farm; external turret single point mooring device; mooring line tension; positioning capabil-

ity; design
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Fig. 1

single point mooring system of aquacultural farm

Schematic diagram of external turret economical
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Fig.2  Mooring arrangement for the farm
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Table 1 Mooring line segmentation parameters table
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Fig. 3 View of the truss structure
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Fig. 4  Structure diagram of the turret device
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Fig. 5 Bearings in the turret device scheme
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Table 2 Main parameters of aquacultural farm
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Fig. 6 Meshes of wet surface of half hull
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Fig. 7 Coupling analysis model of farm and mooring system
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Table 3 Combined sea states of wind, wave, and

current for intact operation and intact survival conditions
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Table 4 Statistics of maximum extreme value of

movement of the ship under intact operation and
intact survival conditions
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Fig. 8 Time history curve of motion of the ship

under intact survival condition 5
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Table 5 Maximum top tension of mooring lines
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