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ABSTRACT: The mooring lines of a floating type offshore plant are known to show wide banded and bimodal responses. These phenomena come
from a combination of low and high frequency random load components, which are derived from the driftvestoring motion characteristic and wind-
sea, respectively. In this study, fatique models were applied to predict the fatigue damage of mooring lines under those loads, and the result were
compared. For this purpose, seven different fatigue damage prediction models were reviewed, including mathematical formula. A FPSO (floating,
production, storage, and offloading) with a 4 x 4 spread catenary mooring system was selected as a numerical model, which was already installed
at an offshore area of West Africa. Four load cases with different combinations of wave and wind spectra were considered, and the fatigue damage
to each mooring line was estimated. The rain flow fatigue damage for the time process of the mooring tension response was compared with the
results estimated by all the fatigue damage prediction models. The results showed that both Benasciutti-Tovo and JB models could most accurately

predict wide banded bimodal fatigue damage to a mooring system.
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Table 1 Main partidculars of objective FPSO (Lim et al., 2010)

LOA (m) 325.0
Breadth (m) 61.0
Depth (m) 32.0
Draft (m) 24.5
LCG (m) 170.7
VCG (m) 19.1
GM (m) 5.8

|
1]
i180°

Fig. 1 Arrangement of passive spread mooring system for FPSO
(Lim et al., 2010)
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Fig. 2 Configuration of mooring line (Lim et al., 2010)
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Table 2 Load cases for faticue damage prediction
Spectrum Items Case 1 Case 2 Case 3 Case 4
Hs (m) 85 2.0 5.0 5.0
First wave spectrum Tz (sec) 20.0 85 9.5 9.5
Heading (deg) 160.0 160.0 180.0 180.0
Type of spectrum ISsC ISsC ISSC ISsC
Hs (m) 3.0 n/a 3.0 n/a
Tz (sec) 20.0 n/a 18.0 n/a
Second wave spectrum - ing (deg) 2400 n/a 1200 n/a
Type of spectrum JONSWAP n/a JONSWAP n/a
Speed (m/sec) 3.0 n/a 1.0 n/a
Wind spectrum Heading (deg.) 270.0 n/a 90.0 n/a
Type of spectrum API n/a API n/a
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Fig. 4 Comparision of mooring line damage calculation result by fatigue damage models for (a) m=3 and (b) m=5.
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