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Abstract: An eccentric semi-submersible foundation was proposed considering the characteristic of wind
energy direction concentration in actual environment. AQWA-Fast software was used to establish the floating
wind coupling analysis model, and the kinematic response characteristics of symmetric and eccentric wind
turbine were compared and analyzed under different incident angles of wind waves. The results show that the
variation of wave incidence angle hardly affects the average motion response value and average power
generation of the floating wind turbine. When the incident angles of wind and wave are the same, the
eccentric platform has better motion performance in terms of sway, roll, and yaw degrees of freedom, and to
some extent the mooring tension is reduced. When the wave incidence angle constantly changes, the eccentric
design will improve the motion performance in terms of sway, roll, pitch, and yaw degrees of freedom. In
addition, the eccentric floating wind turbine has better comprehensive power generation performance.
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Tab.1 Parameters of NREL 5 MW wind turbine
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Tab.3 Comparison of platform physical parameters

SR AL C8-0 C8-1
HEK it /m’ 13 121.44 13 284.93
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YL ST,/ (kgm?) 5.326E+9 5.174E+09

FEFERE B L) (kg'm®) 1.004E+10 1.023E+10
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Fig.4 Comparison of second-order mean drift force
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Tab.7 Statistical results of motion response

N C8-0 C8-1
EREEIE o ol W WEE | R Al M bk
PP/m 8.21 17.69 13.19 1.78 8.03 18.00 13.42 1.87
H%i/m -1.31 1.48 -0.07 0.56 -0.89 1.05 -0.07 0.34
FEP/m 1.98 3.39 2.72 0.21 2.06 3.44 2.74 0.21
Kz -0.02 0.44 0.22 0.08 -0.98 1.23 0.13 0.36
PR/ -0.00 4.52 2.58 0.62 -3.06 1.20 -0.58 0.61
fitidE -1.63 231 0.04 0.65 -1.13 1.37 0.14 0.44
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Tab.8 Comparison of mooring tension statistical values

ARE) B/ IME/KN B R AA/KN FII{E/KN PRifE2E/KN
C8-0 339.20 740.10 486.55 69.65
C8-1 3223 736.3 484.00 73.79

R KBINE

Tab.9 Power generation capacity

F& fi/IME/KW I RAH kW /KW FRifE2E/kW
C8-0 1357 6020 4365.25 878.02
C8-1 1435 5985 4407.72 858.09
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Tab.10 Comparison of mooring tension statistical results

, 5 C8-0 C8-1
RN AR/ B/ ME/KN AR AE/KN /KN I/ ME/KN R ARAE/KN /KN
0 318.40 664.00 472.61 309.20 676.10 472.83

2.5 317.50 673.00 473.52 306.70 667.90 473.23

, 45 313.30 666.10 474.06 297.50 695.50 473.28

2 67.5 304.60 659.30 473.97 288.80 697.20 473.15
90 293.90 683.80 473.78 282.30 720.80 472.99

1125 287.50 685.20 473.99 268.50 742.10 473.05
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Tab.11 Statistical results of power generation capacity under different wave incidence angles

e C8-0 C8-1
B/ ME/KW e K AHAW PIE/AW &/ ME/KW e KAHAW BTN
0 1082 6333 4280.12 1062 6332 4314.66
225 1092 6285 4276.9 1107 6304 4312.89
45 1076 6276 42773 1110 6319 4314.13
67.5 1089 6295 4276.46 1096 6330 4313.57
90 1071 6286 4277.17 1095 6324 4313.89
1125 1082 6293 4277.38 1086 6336 4314.57
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