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Abstract ; In order to research the effect of servo system on the seismic dynamic characteristics of 10 MW
monopile offshore wind turbine,a model of monopile offshore wind turbine considering servo system was
established with DTU 10 MW wind turbine as a prototype, a distributed spring soil-structure interaction
model was constructed by p —y curve method,and a turbulent wind-wave-earthquake multi-physical field
calculation platform was built based on measured seismic data and actual operating environment of wind
turbine in China,which dynamic characteristics in different states were studied. The results show that the
wind turbine variable pitch servo system effectively mitigates the vibration at the top of the tower when the
average wind speed is greater than the rated wind speed without the effect of seismic load,and attenuates
the effect of aerodynamic load on the bending moment at the base of tower; the seismic load increases the
wind turbine tower top displacement significantly by 71.66% on average,and the effect of variable pitch

servo system on tower top displacement is weakened, leading to more serious fluctuation of the generator
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speed ; the seismic and wave loads have a great effect on the tower base bending moment , compared to on-

ly turbulent wind loads,under the action of wind,wave and earthquake , maximum wind turbine tower base

bending moment increases by 131.24% on average, so the effect of wave loads on the tower base bending

moment cannot be ignored.

Key words: wind turbine, earthquake , servo system, multi-physical fields,dynamic characteristics
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Tab. 1 Main parameters of DTU 10 MW wind turbine

S8 BE
R T2/ MW 10
BUENE/m - 57! 11.4
YA R/ m - s~ 4

P XGE/m - s 7! 25
BUEREHE/r - min' 9.6
YA /v + min ™! 6
VAR AR LY 50
REE AR/ m 178
S0 B /m 115.63
TR kg 105 520
BEFE FA2/m 6
BEAEJEEEE/ mm 57
HEFEAC S/ m 45
B BTt/ kg 446 036
B i kg 628 442
My B/ kg 41 716
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Fig. 3 Seismic data matched with target spectrum
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Fig. 4 Time domain curves of seismic acceleration
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Fig. 5 Distributed spring soil-structure interaction model
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Tab. 4 Degree of increase in the maximum bending

moment at the base of tower for the wind turbine

Htt/m - ! RIR/ % WIR =R/ % W=/ %
4 61.75 273.27 275.01
6 45.49 139.49 139.08
8 21.34 103.15 85.63
10 18.26 65.77 45.14

11.4 18.97 46.62 29.63
12 19.26 54.84 30.40
14 29.74 89.03 62.55
16 56.21 116.50 67.28
18 45.56 136.11 75.04
20 59.00 147.74 98. 60
22 71.57 194.53 142.03
24 75.50 165.61 112.31
25 71.33 173.51 119. 46
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