DYNAMIC TENSION ANALYSIS OF A SLACK MOORING

FOR A FLOATING OFFSHORE WIND TURBINE

Pham Van PHUC*, Takeshi ISHIHARA**, Kenji SHIMADA*, Tetsuji SHIROEDA***

* Institute of Technology, Shimizu Corporation, 3-4-17 Etchujima, Koto, TOKYO 135-8530, JAPAN
**  Department of Civil Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo, TOKYO 113-8656, JAPAN
*** Engineering headquarters, Shimizu Corporation, 2-16-1 Kyobashi, Chuo, TOKYO 104-8370, JAPAN

Objective Nonlinear FEM Method Conclusion

Mooring system plays an important role in the Floating : : , , _ _ _
Offshore Wind Turbine System (FOWTS) to keep its position B Equation of“motlon | + This paper explained a nonlinear FEA using truss element which
from any critical weather conditions . MAx + CAx + KAx = AF accounts for a frictional contact with seabed to simulate the dynamic

response of the mooring line system.

Existing design and most previous studies are only based F=Q+ Fg + Fp + Fp + F_ +  Several fundamental studies and comparisons with previous
on the linear mooring system without considering any slack studies are made to show the ability to simulate nonlinear behaviors
and snap tensions that may cause some errors on the of mooring line system.

dynamic responses of FOWTS and damage the mooring

where M is the mass matrix, C is the damping matrix and K is the nonlinear
stiffness matrix of mooring cable system using truss element. The force F

system in storm conditions. Includes the internal force Q which is the function of tension of mooring cable, - Propose method showed very good agreement with the previous
gravitational force F,, buoyancy force Fy, hydrodynamic force F, and seabed experimental results in comparison of the slack tension, snap tension
This study has developed a fully nonlinear mooring system contact force F.. and bottom interaction of slack mooring system.
using FEM method?). Some fundamental studies of cable in :
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Fundamental studies of Cable with Slack & Snap Tension

B Submerged cable snapping in water B Free swinging cable
* An excited cable causes a large snap and slack tension in the e Simulated shapes of swinging cable are in good agreement with
resonant state. previous experimental and calculated results (Fried, 1982). G G
« The simulated results show quite good agreement with previous * Near the free end of cable, tension drops and the cable coils up ~ g
studies of Zhu(2008) Into shape of high curvature that depended on the cable
structural damping ratio
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Mooring chain interaction with the Seabed
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B Preliminary test B Seabed interaction Lo _, L
 Horizontal dragging : profiles of the cable becomes asymmetrical  Slack and large snap mooring tension was observed In previous
when the friction forces from the seabed is large. experimental studies (Gobat, 2001)
Vertical snapping : Large shap tensions are found near the seabed Simulated dynamic profiles of mooring chain is quite in good agreement with _ . . | . _
by the dynamic response of cable in contact with the seabed experimental results by Gobat(2001) for upward and downward motion the | ® bozooord(m " hotzcoord(m
chain mooring cable. (a) Exp.(Gobat, 2001)
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