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ABSTRACT This study presents the design results of a 15MW class floating offshore wind turbine platform developed by Korea
Research Institute of Ships and Ocean Engineering (KRISO). KRISO has designed both a semi-submersible and a tension-leg
platform for the Ulsan offshore area. A series of model tests were conducted for each platform. Based on the performance evaluation
results, the characteristics, advantages, and disadvantages of the semi-submersible and tension-leg platforms were analyzed. Through
this study, the design outcomes and performance of the indigenous model are disclosed, aiming to contribute to the development of
floating offshore wind systems in Korea.

Key words Floating offshore wind turbine system(3--3-2] 3jA}5&2] A| 2 H]), Semi-submersible platform(¥-a=2] Z20Z), Tension-leg
platform(Q1%-2H4] Z2 ), Basic design(7] 243 A]), Model test(%.3 A] &)

Nomenclature Tp : Wave peak period, sec
FOWT : Floating offshore wind turbine v + Peakness of wave spectrum
TLP  : Tension-leg-platform NTM : Normal Turbulence Model
Hs : Significant wave height, m EWM  Extreme Wind Model
JONSWAP: Joint North Sea Wave Project
YCCMS : Yaw Control Catenary Mooring System
1) Senior Researcher, Korea Research Institute of Ships and Ocean Kxx : Radius of gyration for rolling
Engineering . . o
i . ) ) Kyy : Radius of gyration for pitching
2) Senior Engineer, Korea Research Institute of Ships and Ocean
Engineering Kzz : Radius of gyration for yawing
3) Principal Researcher, Korea Research Institute of Ships and GMr : Transverse Metacentric Height
Ocean Engincering GM,, : Longitudinal Metacentric Height
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Table 1. Main environmental conditions

; Wind Wave Current
pesn Avg. Avg.
g;z: Vel. (Hms) g; Y Vel.
(m/s) (m/s)
1.97 0.92 6.07 10
5.26 1.18 5.88 1.0
6.01 1.25 5.86 10
19 7.51 1.42 0.85 1.0 B
8.26 1.51 5.86 1.0
11,27 1,94 6.11 1.0
14,47 2.99 7.38 1.0
16.44 3.61 8.05 1.0
1.6 18.00 11,80 15,10 2.5
6.1 35.39 11,80 15,10 2.5
10.1 35.39 12.70 15.40 2.5 0.19
Survival | 39.04 13,91 16.32 2.5
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Fig. 1. Drawing of the 15 MW Class KRISO Semi FOWT platform

Fig. 2. Process of offshore wind turbine installation during
quayside mooring
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Fig. 3. Configuration of mooring system
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Table 2. Principal dimensions of the 15 MW class semi FOWT
platform of KRISO

Parameter Value
In—place Draft (m) 15.00 “\
Freeboard (m) 14.00
Column Height (m) 29.0
Pontoon Width (m) 9.00
Pontoon Height (m) 4.50
Pontoon Length (m) 60.00
Column Side Length (m) 12.75
Distance from Column Center to Hull Center (m) | 42.61
Distance between Column Outer Edges 85.50
Corner Plate Length (m) 12,00 Fig. 5. Configuration of the 15 MW Class KRISO TLP FOWT
Corner Plate Elevation from keel (m) 4.50 platform
Displacement (m®) 15,927
Radius of Gyration, ke (m) 48.80 Table 3. Principal dimensions of the 15 MW class TLP FOWT
platform of KRISO
Radius of Gyration, kyy (m) 49.50
Radius of Gyration, k., (m) 36.50 Parameter Value
GMr, GM;. (m) 16.70 In—place Draft (m) 17.00
Freeboard (m) 15.00
Length Overall (m) 70.00
Beam Overall (m) 79.05
Column C—C Radius (m) 39.00
Center Column OD (m) 10.00
Center Column Height (m) 32.00
K Outer Column Square Width (m) 11,50
el B :A‘( . Outer Column Height (m) 27.00
/ //{ N \\ Freeboard Center Column (m) 15.00
| >{< P a— — \: Freeboard_Outer Column (m) 10.00
% \ j Pontoon Width (m) 7.00
\\ \\\ P Pontoon Depth (m) 4.50
N 7/ Deck Width (m) 3.00
S Deck Depth (m) 3.00
) ) Displacement (m?) 11,020
Fig. 4. Drawing of the 15 MW Class KRISO TLP FOWT platform
Radius of Gyration, ks (m) 22.99
Radius of Gyration, kyy (m) 22.99
12| ko HGA|Q} fA Alo|of] £=2 072 HAAEE= 7) Radius of Gyration, k., (m) 30.14
3 Age) W] ot 37t Belgon Rese 5y M G @) 26.61
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qom ohe Ak £ 47 g F 0% A AT ArkFig. 4 T,
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Fig. 6. Locations of measuring sensors on the 15 MW Class
KRISO Semi FOWT platform model
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Fig. 8. Design load cases for the model test of the 15 MW
Class KRISO Semi FOWT platform model
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