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Validation of the Motion Analysis Method of Floating Offshore Wind
Turbine Using Observation Data
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Summary

In the design of floating offshore wind turbines, it is important to estimate motions with high
accuracy. Especially, floating offshore wind turbine equipped with horizontal axis wind turbine
requires heavy RNA (Rotor Nacelle Assembly) to be installed on the tower, and the floater motion
greatly influences the design of the tower base. The tower base is required to have sufficient
reliability because it directly leads to collapse of the wind turbine if it is damaged. Also, estimating
the motion is the basis for estimating the load on the floating structure. In this research, we
compare the motion and structural response obtained by potential theory and coupled analysis with
actually measured motion and structural response using the measured wave and wind data. And,

we evaluate the validity of the analysis method.

V& ADPEZETIA S BA I T IS S OH

WAL L CWB 7 — ANV, ZhUL, TR

OB EREDM LB R L O CTH 5720 TH
N

—J5C, JAETRAR L kO RS L ORE INE

-1- JMU F9=AHJL-LEa— No.1 (2019 %7 A)

1. #&

11 FHREFELREOTHELEE
JEABLEARDORRFHI AW BN AEA L, fEknAA

i



W SIS S AEETh D, JREEHAD FIZER
& SO RNA (Rotor Nacelle Assembly)
LB T—DHTHDHN, EETHROREERE D HD
FSNLE AR T DBR, TRANEEN OSSN & 72 D
2 — B DR~ O N & 72 D,

1.2 B FELEEDES)

JEVEEY AR DN | 8 O JE RO R 95 2 L 0
B2 RO NN T 5 Z L3 TE D, JREES A E
IR &E L 5.2 ZE# T ML 3 EE) THh 5,

< WA & DI E B

 JEUC & D AT A N NTHEIR T2 HEEO AR

« MEHIENC X D AT A MO LIRS HEh

7RfERt

FE, RIS L 2 i@ IHE T L T R AR
RO ORI & KIERbESY & 720 55 2
EPHIDIVTEY | BREHRCE L FHlT 5 2 039
WICHEE Ch D, ZOEY, 7 eEEsEEy <
VIFHE L7 EH AR A ORHE)2EE) T 5,

Z DX D IR BN A R EH IR D AT 760, TEC
RO EI R TE D D B EFHRORF AT A K714
Tl JRE-TEROREZ AT 2 Fhid 2 Z &3
LR SN TS, ATHADRRE T b o AT %
FEhi L7z,

1.3 B# - F&

AIFFETIE, BRI AT RE D24 A i
AES D728, FERMIEHA SHBREESIE COMTE &
FHE TR S AVZR R R & 2 ey 5, g 5 fE
(3, FHERORRYERL BIRRES L UMEISEIS ) &
ERAD

2. ®}ERFAT Yk

21 7Oz MIE

ABFFECRATRISGR &3 5 JREFHARIZOUVW T, 20K
OB AT 5,

AT, BRT RV —TTOBEELY 4 BT
7 — NIRFFFE I C IMU A3t - B - iR
ZRELTZ BMW ¥ BJEU)FERHA [5< LEREY
ThbH, AL 2016 4F 8 AICEKE XL, 2019 4 6
HEHAELE BRI 20km O ECEiEFTH D,
FEESNIEINTME S — T VR U AR R
2R (5 UER), JMU CRraf - 2l - 5XiE)
IZEDNT %, FE - B2 b~ S, BERFOXERM
IZEBE SN TN D,

FAROTFEHAZ R 1 1T, o, REREOR

R A—=VRBLOFEZK 11T,

&1 THAEEH
Table 1 Principal particulars
Item Value
Length 589 m
Bredth 51.0 m
Depth 48.0 m
Draft(Operating) 33.0m
Mooring 6 Line, 132mm R3S Chain
Catenary
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Fig. 1 Outline of Fukushima Hamakaze
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Table 2 Table of measurement items

Item Device Resolution

Motion & Strain (on Floating Wind Turbine)

XY, Z RTK-GPS 20Hz
FOG
Roll, Pitch 20Hz
(Fiber Optic Gyro)
Yaw Satellite Compass 20Hz
Strain Strain gauge 20Hz

Environment (on Substation)

Analog Anemometer
Wind Velocity 20Hz
(3 cup type)
Analog Anemometer
Wind Direction 20Hz
(Blade type)
Wave Height / 20 min
Wave Meter

Period / Direction

(Statistical Data)
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R :Rotation matrix calculated from roll, pitch, yaw
G(x,y,z) : Translation of the vessel reference point
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Fig. 2 Weather and sea conditions of selection period
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Table 3 Selected periods and sea conditions for dynamic
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Fig. 3 Comparison of static inclination angle
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behavior comparison

Casel Case2
Wind velocity m/s 15.0 19.0
Wind direction deg 129.2 135.8
Flow inclination deg 0.0 0.0
Turbulence intensity % 5.16 5.42
Wind shear exponent 0.03 0.10
Air density kg/m3 1.26 1.21
Significant wave height m 1.36 1.49
Significant wave period S 5.3 4.6
Wave direction deg 118 111
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Fig. 4 Comparison of dynamic behavior
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Table 4 Analysis conditions at design stage for

comparison
Wind velocity m/s 12.0
Wind direction deg 240.0
Turbulence intensity % 16.3
Significant wave height m 1.92
Significant wave period S 5.6
Wave direction deg 240.0
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Table 5 Selected periods and sea conditions

Casel Case2 Case3
Wind velocity m/s 11.1 11.3 12.8
Wind direction deg 183.0 174.0 169.0
Turbulence intensity % 6.8 5.3 3.3
Significant wave height m 2.0 2.0 2.0
Significant wave period S 5.9 5.9 5.9
Wave direction deg 180.0 167.0 173.0
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Fig. 6 Comparison of structural response
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