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Study on the positioning characteristics of different mooring
modes of floating wind turbine under freak wave actions
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Abstract: With the continuous development of offshore floating wind turbines, their positioning ability has
gradually attracted the attention of academia and engineering. The freak wave is destructive to the floating
structure because of its large energy, strong suddenness and prominent nonlinear characteristics. In this paper,
the new Moray-Base floating wind turbine concept designed by Maridea Company is taken as the research
object, and the finite element model with a mooring system is established based on the potential flow theory.
In order to improve correct the accuracy of the numerical model, the physical model test of the pool was
carried out, and five sets of mooring schemes were designed to study the positioning ability of the numerical
model improved by the physical model test. This paper focuses on the motion response and mooring line
tension characteristics of five mooring schemes under the action of freak waves, which provides a reference
for the design of floating wind turbine mooring system.
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Tab.1 Main dimension parameters of floating wind turbine

24 B ZH HiE S B
TR B /m 106 MW EAR /m 30 TR /m 53.5
TR R 5T / 120 Cag B /m 181.6 HE % /MW 15
(acﬁiﬁﬁ /m 15 2K /m 30 Heik s 1t 31448.4
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Fig.1 Diagram of floating wind turbine model
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Fig.2 Diagram of mooring layout
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Tab.2 Parameters of three-stage (polyester cable) combined mooring line

el HA% /mm M/ (kgm ') IR /N Tl T /N K /m
O e 95 158.5 9.025x10° 9.002x10° 10
H SR R 4 190 10.66 1.83x10° 6.086x10° 70
NI F 95 158.5 9.025x10° 9.002x10° 276

®3 ZBX (B ) AGRBHESH

Tab.3 Parameters of three-stage (nylon) combined mooring line

Eyil B A% /mm B/ (kgm ') b i W EE /N Wi /N K /m
AR s i 95 158.5 9.025x10° 9.002x10° 10
e 176 —4.54 3.14x10’ 6.280x10° 70
JE R 95 158.5 9.025x10° 9.002x10° 276

®4 =HBEARESY

Tab.4 Parameters of full chain anchor chain

Aii & )y 2 B A2 /mm M/ (kgm ') BRI /N WEWiR Y /N KB /m
2x3 95 158.5 9.025x10° 9.002x10° 360
3x3 76 101.44 9.025x10° 6.002x10° 3575

3 Rkt LRI

3.1 iR 56 kit
AR YA BRNRIGAE VT IR RHE KA RIR T2 S KT R, 2K i 38 m., 5 15 m, H A KA RUKIRE
1 m, JRGEIERE ST AT35 0.35 mo XK KA 5 K 3 R .
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Fig.3 Overview of the combined wind, wave, and current test basin
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Tab.5 Parameters of floating wind turbine

24 LPR{E BRI 24 e BR{E R
RS /m 106 1.55 EH AR /m 30 0.45
TEARRSE /m 120 1.75 BB mEE /m 181.6 2.65
PEAA BT /m 53.5 0.78 A KIE /m 110 0.15
TFREAR /m 15 0.22 HZ7K /m 30 0.45

HeK & /1t 31448.4 0.10 K% /m 60 0.87

P4 2 UX LY EA R
Fig.4 Physical model of floating wind turbine
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Fig.5 Comparison of free decay period
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Tab.6 Comparison of free decay test and numerical model

SRty AR5 BB TR R 2 KRB R 2
2 50.71's 49.99 s 1.42% 8.89%
Yz 47.67 s 46.15 s 3.19% 6.81%
Y 21.11s 21.52's 1.94% 7.08%
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Tab.7 Parameters of test anchor chain

A HA% /mm M/ (kgm ') il e I BE /N ORI 1 /N KB /m
BRI 95 158.5 9.025x10" 9x10° 360
R 1.4 0.034 2807.8 28 5.25
4 4
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Fig.6 Comparison of mooring decay period
* 8 RIAFRBIRE SHERBINI
Tab.8 Comparison of mooring decay test and numerical model
A FREAL I BB R R 2 R MRIE R 22
%27 24492 s 235.50 s 9.42% 10.17%

W5 204.79 s 213.90's 4.45% 8.40%
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Fig.11 Curve of mooring tension response
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