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Floating offshore structures keep its position by a mooring system against various kind of environmental

loadings. For this reason, a reliable design of the mooring system is a key factor for initial design stage of a floating
structure. However, there exists possibility of mooring failure, even the system is designed with enough safety margin,
due to the unexpected extreme environmental conditions or long-term fatigue loadings. The breaking of one of the moor-
ing lines may change the tension level of the other mooring lines, which can potentially result in a progressive failure of
the entire structure. In this study, time domain numerical simulation of 10MW class wind-wave hybrid platform
was carried out with partially broken mooring line. Overall platform responses and variations of the mooring line
tension were numerically evaluated.
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Fig. 1. Conceptual design of 10MW class hybrid power generation
platform.
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Fig. 2. Mooring line arrangement.

Table 1. Specifications of platform

Item Unit Value
Platform displacement MT 26,848
Column span m 150
Draft m 15
Mooring load MT 353
Center of gravity above keel m 13.67
Roll radius of gyration about CG m 58.59
Pitch radius of gyration about CG m 58.65
Yaw radius of gyration about CG m 78.44
Table 2. Specifications of mooring system

Item Unit Value
Number of mooring lines ea 12
Depth to anchors below SWL m 80
Depth to fairleads below SWL m 13
Mooring line dry mass density kg/m 322.6
Mooring line wet mass density kg/m 280.6
Mooring line extensional stiffness kN 1,300,000
Chain Mooring drag coefficient - 24
Unstretched mooring line length m 600
Clump mass in water kg 11,000
Number of clump per line ea 3
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Table 3. Environmental conditions

Item Unit Value
Water depth m 80
Significant wave height m 5.93
Peak wave period sec 10.81
Peak-enhancement factor - 22
Current at sea surface m/s 1.75
Wind velocity at hub height (67.5 m) m/s 13
Turbulence model - Kaimal
Turbulence type - NTM
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Table 4. Maximum top tensions and ratio (0 deg)
Line Normal 2,713 sec 2,703 sec 2,693 sec
Maximum Ratio Maximum Ratio Maximum Ratio Maximum Ratio
#7 (kN) 2346.33 1.00 3796.76 1.62 4445.50 1.89 4489.05 1.91
#8 (kN) 3115.79 1.00 5104.81 1.64 5990.65 1.92 6166.05 1.98
#10 (kN) 4104.58 1.00 4104.58 1.00 4283.88 1.04 4287.78 1.04
#11 (kN) 3107.08 1.00 3107.08 1.00 3134.22 1.01 3183.24 1.02
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#11 (kKN) 1817.45 1.00 1854.11 1.02 1887.10 1.04 1961.33 1.08
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