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Reliability assessment model of catenary mooring
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Abstract: The mooring system is the key structure of a floating platform, which plays an important role in en-
suring the safe production of the platform. It is of profound significance to understand and evaluate the safety
status and risk level of the mooring system in time. Aiming at the difficulties of real-time in—situ detection of
mooring lines under the platform field operation states, a reliability assessment method of catenary mooring
system based on prototype monitoring information is proposed in this paper. Compared with the conventional
Monte Carlo simulation, the proposed reliability assessment model can improve the calculation efficiency to
meet the requirements of real-time reliability analysis. Firstly, based on the catenary equation, a numerical
simulation analysis of the forcing behavior of the mooring line was performed considering the influence of the
current load. Then, a reliability assessment modelling method for strength analysis and fatigue analysis of

mooring system was proposed based on Enhanced Monte Carlo (EMC) method. Finally, based on the proto-
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type monitoring data of a semi—submersible platform in the South China Sea, the reliability assessment of the
mooring line was performed by taking into consideration the impact of the corrosion. The simulated results in-
dicate that the present real-time reliability assessment method could provide a superior ability for the guid-
ance of the safety assessment and maintenance of catenary mooring system.
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Fig.1 Schematic diagram of a four—component catenary mooring line
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Fig.5 Flow chart of real-time reliability assessment in situ of catenary mooring line
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Tab.3 Distribution fitting results of the extreme value of the platform motion response
12 W B PR AR AR E AR

1 15
Pitching/®

M2 Weibull 2.84° 2.87° 2.88°
Y5 Weibull 2.65° 2.86° 3.00°
4 Fréchet 4.22° 6.58° 10.04°
IEAR MRS Gumbel 5.45m 6.76 m 8.10m
EAb A% Gumbel 5.40 m 6.82 m 830 m
L Weibull 1.74 m 1.86m 1.93 m

R 5 V- 15 0 Bl A% A 8 DU SR E AN 4 iR, ZE G R AR R E B S A SO i
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Tab.4 Measurement accuracy of current and motion response
sensors in platform monitoring system
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Tab.5 Top tension at the equilibrium position of the mooring line
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