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Abstract © In general, to maximize the supply and efficiency of floating offshore wind power generation energy, the motion caused by wave attenuation
of the substructure must be reduced. According to previous studies, the motion response was reduced due to the vortex viscosity generated by the
damping plate installed in the lower structure among the waves. In this study, a 5 MW semi-submersible OCS5 platform and two platforms with
attenuation plates were designed, and firee decay experiments and numerical calculations were performed to confirm the effect of reducing motion due to
vortex viscosity. As a result of the model test, when the heave fiee decay tests were conducted at drop heights of 30 mm, 40 mm, and 50 mm, compared
with the OCS platform, the platform with two types of damping plates attached had relatively improved motion damping performance. In the model test
and numerical calculation results, the damping plate models, KSNU Plate 1 and KSNU Plate 2, were 1.1 times and 1.3 times lower than OCS,
respectively, and the KSNU Plate 2 platform showed about two times better damping performance than OCS. This study shows that the area of the

damping plate and the vortex viscosity are closely related to the damping rate of the heave motion.

Key Words : Floating wind turbine, Substructures, Damping plate, Viscous vortex, Heave motion, Numerical calculation
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Table 1. Floating Platform structural properties of OCS5

Factor Prototype

Platform mass, including ballast 1.2919x10" kg

Draft 20 m

CM location below SWL 14.09 m

System roll inertia about CM 7.5534x10° kg/m’

System pitch inertia about CM 8.2236x10° kg/m?

System yaw inertia about CM 1.3612x10" kg/m’

|

-y ¢1.8m
i

/ Top of tower

Hub height =90 m

782 m

Tower freeboard

Ballast water tank

Fig. 1. OC5 DeepCwind Semi-Submersible Floating System and
Ballast water tank system (Robertson et al., 2017).
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Fig. 2. Semi submersible platform with have plate (Mello et al.,
2021).
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Fig. 3. Column w/ and w/o heave plates.
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Fig. 4. Experimental setup and data acquisition system.
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Fig. 5. Comparison of the heave motion various H (drop height).
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Table 2. Comparison of damping coefficient various heave plate

(H =40 mm)
Damping Reduction rate
Model coefficient ¢ %)
Column 0.0172 -
Column with plate 1 0.0236 37.2%
Column with plate 2 0.0291 69.1%
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Fig. 6. Mesh distribution and coordinate system.

Table 3. Mesh information

Factor Prototype
Total grid No. 8,000,000 cells
Type of grid Trimmed mesh
Domain size 25<X/L<25; -225<Y/L<LS5;
-2.5<Z/L<1.25;
Base size Im
No. of Prism layer 5
Prism layer stretching 1.2
Prism layer thickness 02m

Surface size Min. 0.001 m; Target 4 m

Fal ocs =HFEe] A 4T
&3 %‘é}ﬂ HoH AFTHES 7|FO2 H4m T ol TAIZ
< A EGolAE AlZelglth & S| A T Azt e A
3| < Fig. 79 Rl & A+
23} Zhang(2018), Tran and Kim(2015)2] =] A4} Heave
PeriodE Y| gS W] Table 49F 2ol 212 0.6%, 1.1% L=}
2 AR A o082 YERTh

O

_‘4
L o
2 o%
> o
il
oY ¢
o
i)
rlr
l
)
o
)

lo

—W

[ e— Present (2022)

Tran et al.(2015)
_‘—Z)ung(znwl
T , ~~ TR
P X !/\ | ﬁ
> W R I AR 0 55 N60
= Hp ] ‘?\T'me[s d\y

Fig. 7. Comparison of time history of heave motion various
CFD results.
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Table 4. The validity of numerical calculation

Factor Heave Period (s) Error (%)
Present(2022) 17.7s -
Tran and Kim(2015) 17.5s 1.13%
Zhang(2018) 17.8s 0.56%
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