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Dynamic Response of a New Type Articulated Platform
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Abstract: Under the action of wind and wave, the floating characteristics of offshore wind turbine plat-
form will affect the normal operation of the upper wind turbine. In order to improve the stability of the
platform,a new type articulated platform was designed. Based on radiation/diffraction and finite element
method , combined with blade element momentum theory , the time-frequency response characteristics of the
new platform and Spar platform under the action of wind and wave were compared and analyzed. The re-
sults show that,the response amplitude of the new platform has the same trend with the increase of wave
frequency as that of the Spar platform in the degree of freedom of surge,heave and pitch,but the peak val-
ue decreases obviously. The additional mass of the new platform increases compared with that of the origi-
nal platform,and the new platform has the most significant increase in its additional mass in the degree of
freedom of heave. Compared with the original platform,the response amplitude of the new platform decrea-
ses by about 83.9% ,61.9% and 75.5% respectively in the three degrees of freedom,and the standard
deviation decreases by about 76.4% ,60% and 77.1% respectively in the time domain analysis. The new
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platform showes good stability. In the power spectrum analysis, the response peak value of the new plat-

form is always smaller than that of the original platform,and there is no response concentration phenome-

non,and the wave frequency performance is better.

Key words: action of wind and wave ,new type articulated platform,Spar platform,dynamic response
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%1 NREL5 MW RAHNSH

Tab. 1 Parameters of NREL 5 MW wind turbine

28 LyClEl
BE R/ MW 5

W ER/m 126
% H/n 3
WU/ + min ™! 12.1
B REE/ m - s 80
BBEE/m 90
PIA R/ m « 57! 3
HE R /m « s 7! 11.4
I R /m - s 25
TR kg 110 000
HUAE BTt/ kg 240 000
PR kg 347 500

R2 FAESY

Tab. 2 Parameters of floating wind turbine platforms

2 JF-f BrE
HiZ/m 6.8~9.4 6.8~9.4
W7 7K/m 120 124
HoAK AR/ m? 8 029 8 029
it/ kg 7.466 x 10° 7.466 x 10°
Hil/m -89.92 -91.64
KEFRL B kg - m? 4.229 x10° 4.293 x10°
YIRRE B AL kg - m? 4.229 x 10° 4.293 x 10°
MEFE R B kg + m? 1.642 x 10* 1.861 x10*
ESIEL e 3 3

il mi/ YA LR /m 70/320 70/320
B R B AR/ m 5.2 5.2
SHALET A IR /m 853.9 853.9
ZIHARPRKE/m 902.2 902.2
RN kg - m ™! 77.71 77.71
FINHER/m 0.09 0.09
RINPLARIEE/N 3.842 x10° 3.842 x10°
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Fig. 1 Model of floating wind turbine platforms
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Fig. 4 Degree of freedom of platform motion
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Fig. 7 Platform response in time domain
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Fig. 9 Platform response spectrum
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