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Abstract: Based on coordinate transformation and mechanical analysis, load transformation between blade
root and rotor coordinate system for wind turbine is derived. And an analysis model closer to actual working
condition is established. Taking a 5 MW wind turbine as analysis object, analyzing results of the new
model, traditional simplified model and GH Bladed model are compared. and results are good enough to
validate this new model has higher reliability and accuracy. In addition, based on analyzing to load
component, through access to instance data of each factor in process of coordinate transformation, the
impact of each factor can be accurately analyzed, which is of great significance to control and reduce load.
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Fig.1 Coordinate system of blade root and rotor
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Tab.1 Parameters of the 5 MW offshore wind turbine
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Tab.2 Extreme loads for every component

P e AH F F F F, F. F'xx Fxr Rotating hub F,
F max 1142.6 63.5 0.75 3.57 0.16 1 209.8 1 210.6 1209.9
F min —594.0 48.4 0.36 —51.8 —2.17 —599.6 —599.2 —599.2
F, max 807.8 64.6 4.03 55.3 2.45 930.1 934.1 929.8
F, min —422.9 45.5 1.62 —138.9 —5.76 —522.1 —520.5 —521.3
F.. max 204.7 59.6 13.10 0.89 0.039 265.2 278.3 265.3
F.. min 33.5 56.0 0 6.82 0.29 96.5 96.5 96.6
F, max 232.7 63.2 2.04 124.9 5.501 426.3 428.3 425.4
F, min —423.5 45.5 1.62 —139.2 —5.78 —523 —521.3 —522.2
F. max 232.7 63.2 2.04 124.9 5.51 426.3 428.3 425.4
F. min —423.5 45.5 1.62 —139.2 —5.78 —523 —521.3 —522.2
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ZE
i W F F.,  Fu. F, F. F i Fue  Rotating hub F,
F'xx max 1142 63.5 0.75 4.17 0.18 1209.8 1210.6 1209.9
F'xr min —594 48.4 0.36  —51.8 —2.17 —599.6 —599.2 —599.2
Fxr max 1142 63.5 0.75 4.17 0.18 1 209.8 1 210.6 1 209.9
Fxr min —594 48.4 0.36  —51.8 —2.17 —599.6 —599.2 —599.2
Rotating hub F, max 1142 63.5 0.75 4.17 0.18 1 209.8 1 210.6 1 209.9
Rotating hub F, min —594 48.4 0.36 —51.8 —2.17 —599.6 —599.2 —599.2
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Fig.2 Max and min contribution of every component Fig.3 Coordinate system of rotor relative to tower top
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Fig.4 Decomposed acceleration of hub mass centre Fig.5 Main shaft system
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Tab.3 Load derivations between two methods
T e AH T S,—B D;—B D,—B D;—D, D,—S, HEUEH
S,—B max un42_3d 0.88 —0.19 —0.290 0.097 —1.170 364.1
S,—B min und2_3d —0.85 0.015 —0.097 0.11 0.750 —290.9
D,—B max ua22d_3b —0.15 2.45 —0.077 2.52 0.075 777.2
D;—B min ua22d_3a —0.12 —2.74 —0.057 —2.68 0.059 769.5
D,—B max unl5_4add —0.068 0.034 0.170 —0.14 0.240 —273.6
D,—B min un42_3d 0.78 —0.23 —0.380 0.14 —1.160 471.1
D;—D, max ua22d_3b —0.15 2.45 —0.077 2.52 0.075 777.2
D;—D, min ua22d_3b —0.11 —2.73 —0.046 —2.69 0.063 777.6
D,—S, max un42_3d —0.78 0.12 0.001 0.12 0.780 —161.3
D,—S, min un42_3d 0.86 —0.19 —0.340 0.16 —1.210 426.3
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