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Fig. 1 Wet surface, Morison finite element model and

aggregate arrangement of floating foundation
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Table 1  Calculation data of wind load

T B A m KU EAY/m? 1 AR AL ANV ARXS K3 /m - ™ K i /N
} . 6.00 120.00 1.00 0.5 7.802 2239.318
e T SrkE
6.00 78.00 1.00 0.5 7.802 1455.557
i 6.00 120.00 1.00 0.5 37.576 51933.890
A
6.00 78.00 1.00 0.5 37.576 33757.029
13.65 21.45 1.00 0.5 42.159 11685.618
} 22.90 93.94 1.10 0.5 45.326 65070.544
HAE T
38.25 86.65 1.20 0.5 48.701 75591.659
B
53.50 75.90 1.30 0.5 51.044 78797.320
67.50 68.03 1.37 0.5 52.732 79435.267
81.80 47.21 1.43 0.5 54.170 60719.505
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Fig. 2  Six degrees freedom wind turbine load under rated wind

speed at bottom of tower drum
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Table 2 Design load parameter under operating condition
rFok ) T T T JKEL T
BIEAT 10153 10133 101420 10164 201124 20134% 201440 30114\ 30124 3013%h 30144 30154\
(B TN A B T SR T3 SN 1 3 N [ 12 N 151N 11 v B 11 ' B 1117 N (1< S [ G £
Wi 97 J# 391/ 20 8 7 8 6 7 20 6 6 21 6 7
AFRE/C) 90 0 45 45 90 90 0 0 60 90 45 0
BETH R /m 2015 4352 3978  3.993 4.427 4391 1.76 2622 2723 2299 3998  3.45
YK /m 558216 99.820 76.425 99.820  56.149 76.425 558216  56.149 56.149 582.888  56.149 76.425
AREf/C0)  11.832 119.531 28.092 157.897 —22.669 84.957 —167.134  146.331 19.568 —167.399 —158.370 139.464
AFAE/C) 90 0 45 45 90 90 0 0 60 90 45 0
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Table 3 Design load parameter under extreme condition
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Fig. 4 Wet surface and structural stress of working

condition of foundation
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STRENGTH CHECK ON DEEP SEA SEMI-SUBMERSIBLE FLOATING
WIND TURBINE BASED ON DESIGN WAVE METHOD

Sang Song', Yu Mei', Shi Xiao®, Yi Shuyu', Yang Chun', Fei Shengjie'
(1. School of Engineering, Ocean University of China, Qingdao 266100, China;
2. Institute of Intelligent Manufacturing , Qingdao Huanghai University, Qingdao 266427, China)

Abstract: In this paper, American National Renewable Energy Laboratory (NREL) offshore published 5 MW baseline
wind turbine is chosen as design reference. Using the design wave spectrum analysis, select the typical load profiles of
infrastructure, and then carry on the long-term forecast to calculate the design wave elements of the semi-submersible
foundation under typical force conditions. Combine with the wind load of structure and the six degrees of freedom of wind
turbine load, choose wind and waves in the same direction as the most unfavorable conditions. Check the overall
structural strength under design wave conditions, the results showed that the structural strength satisfies the
requirements.

Keywords: floating wind turbine ; design wave method ; spectrum analysis; profile load; strength check



