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Abstract: In this study, the dynamic modeling of floating offshore wind turbine system is reported and the dynamic
behavior of the platform for the offshore wind turbine system is analyzed. The modeling of the wind load for a floating
offshore wind turbine tower is based on the vertical profile of wind speed. The relative Morison equation is employed
to obtain the wave load. ADAMS is used to carry out the dynamic analysis of the floating system that should withstand
waves and the wind load. Computer simulations for four types of tension leg platforms are performed, and the
simulation results for the platforms are compared with each other.
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Table 1 2MW offshore wind turbine tower specification

Rotor orientation
Hub height

Blade diameter
Rotor speed
Main-shaft Tilt angle
Blade mass

Hub mass

Nacelle mass

Tower mass

Upwind
78 m

88 m

18 rpm
6 degree
10 ton

5 ton

63 ton

141 ton

Rotating motion
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Fig. 1 Wind turbine and platform modeling
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Fig. 2 Drive train by using ADAMS



Fig. 3 Coordinate system of floating wind turbine
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Table 2  Platform cases
Platform mass 2704 ton
Platform height 25m
I Leg .
Platform radius 7.7 m
Leg 1 EA
Platform mass 2704 ton
Platform height 15m
3Lleg .
Platform radius 10 m
Leg 3 EA
Platform mass 2704 ton
Platform height I5m
4 Leg :
Platform radius 10 m
Leg 4 EA
Platform mass 2704 ton
Platform height I5m
6 Leg .
Platform radius 10 m
Leg 6 EA
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Angle(degree)

Tower pitch angle

Fig. 7 Cases of Platform Leg
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Table 3 Simulation results of floating offshore wind
power system by using ADAMS

Pitch angle . Surge Hub
displacement )
(deg) acceleration (g)
(m)
| RMS | 03352 0.5478 0.1128
Leg ' vax | 0.8024 1.2599 0.1874
;  RMS  0.0209 1.3977 0.0930
Leg vax  0.0370 2.9594 0.1578
, RMS 00149 1.3965 0.0886
Leg viax  0.0275 2.9599 0.1440
s  RMS  0.0082 1.9786 0.0772
Leg  viax  o0.0188 3.8157 0.1378
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