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Dynamic Simulation of a Kuroshio Turbine’s Mooring Cable

PRI et SN S LN P SN 13 N S P
TRz BRSSP RAR TS )
PR ABBE AR I RIETEELE )
Te-An Lu!, Chih-Hsin Tsao®, Chau-Chang Chou?, Jiahn-Horng Chen?, Zuo-Syuan Dong*", Hong-Yi
Wang?
1Department of Mechanical and Mechatronic Engineering, National Taiwan Ocean University

2Department of Systems Engineering and Naval Architecture, National Taiwan Ocean University
g00172032@gmail.com

iF &

fir & BRITHZ P RFT 0 % iﬁﬁg‘?fﬁiﬁﬂﬁﬁfﬁi b Imi- g o F 3 & igg o
Ra bRk FEOXFEET CANHFTPEE AL RS o FH L FAINLE TS
B h AR g FL LR S R TT R e i RS e G g pen U AONRR Y LR &
B oRFehPeR o AT ORI F R B0 7 18 2 (floating Kuroshio turbine, FKT)* 2 fjs it i %
SR E R TRHFEBFIIN LAY 4 A A E RS B TR R 0 AT
RELFFTUELF T WA TS ¢ o B L& EG RSB B DU R A T R
Peli o d B AR OE R R A BT AL BUR e S AT RS TR R R 4
P AP FRIF A o R A L g X FI5RA ~ BINEA chiple 4 2 BT B
Pl d > FHRET R EA 2 FS PP AR Y MapleSim iz B 4 ki = 0
TR BT Tk TS o WA 0w BN B e ZoREmB R A R
AF A4 BRPIE - g ¥ A OrcaFlex sfid e % ¥ 1 eni= B dichp b (T kihid e
m@?] » g > % MapleSim % 4e » OrcaFlex 72 4 jg &4 2 B~ B eoig 2 KF» #108% FKT
Webhdd i PR EN{HRTEFTHNLBIRE* o BRI 0 AY gA KL G
R LLIUERE A SRR SR E T SRR PE R TRl &
W F s RS R LA R BT U LS TFREA PR E

Mars | BE 2 g T

Abstract

Kuroshio current nearby Taiwan is a very promising natural power source due to its steady and
enormous flow. However, the extreme weather, like typhoon season, frequently causes destructive
damage to the current turbine. The high descending and deep ocean bed is also the major challenge to
the safety and cost of the system. In this study, we made use the simulation data of a floating Kuroshio
turbine (FKT) system by OrcaFlex software in a preliminary study to investigate the dynamic
response of the FKT’s mooring system. The mooring system were combined with a turbine, an fixed
anchor, a main cable, and two supporting cables. All these components were built by the
physical-based modeling function of another MapleSim software. The weight and mechanical
properties of the cable, the shear and buoyance forces from the fluid, and the model’s degree of
freedom (DOF) were all considered in this study. The results reveal that, without the actuation of
flow’s viscosity, the disturbance force significantly increases with the model’s DOF, which suggests
that the consideration of flow’s viscosity as well as the mass and mechanical properties of the cable
should be the essence of an engineering model as a practical and complex design tool in the future.
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