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Fig.1 Wind turbine blade mass imbalance model
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Fig.2 Schematic diagram of the wind turbine tower force
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Fig.3 Simulates the pulsating wind speed time course curve

at an altitude of 80 m
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Fig.4 Pulsating wind power spectral density
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Table 1 Technical data sheet for 2.0 MW wind turbine units
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Fig.5 Schematic view of the base dimensions of a wind turbine
22 AMTAEA
ARSCRH ABAQUS A FRITH R st A f
FEELAN AR Ah A SRR A JERR TR BE 1+ SN g
By, 2 EARVE T, el A A s on AR A
FNE ARSI C3DSR T, FERIA 5 LAt st
LIRS THAR AR H.IT C3D8R, Wi Rk H =
HEFFEATT T3D2  JEAL L ARZE /e rh AL Fe e
FAER TR S IS ALk 1.5 m RO, E3Pasi
LRI Z AR IS0 42 . HEAA 5 Bt R v
A 22 [ SR FH TR T f , 0 ) 2 foh 15 Ay 8 R 4 4
fih | EEAEE 2B 0.47 % ) B2 bV E FH A R 2,
17585 FERIREE 1 Z R I AR . AR
FHAR S M Ny ) — g AR 2R AR R ARG A TR
BE - A AR AU SR ) C40 TR BE 1 98 P 3 4 455 A
(CDP)®, AERE SN 2 Bk,
*x2 MRS

Table 2 Material parameters

PRI EE WA PURBEE  Prhismes
Kk N/m?>  kg/m® AL PRUE(E/MPa FRfE(E/MPa
o AL 2x10" 193 03 - -
0345 Z5F98  2x10" 7800 0.3 345 345
C40 JR%EEL  3.25x10° 2500 0.2 26.8 2.39

23 ABRARE
BRI WL ST B 1270 A (2l . 7

- 642 -

LR B AEXT AR H IRITCR 20, >R Lanczos
BLHEATIEEAL B B0 7 43 B e 4 28 e i 7 AH DG
T SH, BAHTEE R SR K & AL 45+
P B 4R 5905 43 5 oA 0333 7,0336 5,1.755 8,
1.914 4 Hz, 55— PR £ 203 50 R -F ey
LA RS, 5 B IR B A AR i RS T RS
PR 5 = R R A S e e i R N S
AR, 2 VU B R A IR S 0 R e R T A
RS S (E 6).,
U, B

+4.538e-03
+4.125e-03

+2.

+1.650e-03
+1.238e-03
+8.250e-04
+4.125¢-04
+0.000e+00

Y
Xl—vZ

(a) 5 — B sy
U,

+5.020e-03

+3.347e-03
+2.929e-03
+2.510e-03
+2.092¢-03
+1.673e-03
+1.255e-03
+8.367e-04
+4.184e-04
+0.000e+00

XLDZ

(b) 45 — B PR
U, @

+8.970e-03

+4.485¢-03
+3.738e-03
+2.990e-03
+2.243e-03
+1.495¢-03
+7.475e-04
+0.000e+00

() B5H = FriiR Ay



WEE,E AR R T RALE R 69 I 57 M A

U, I

+1.224e-02
+1.122¢-02
+1.020e-02

+1.020e-03
+0.000¢+00

Y
xbaz
(d)Z5H DU B4R 2
E 6 LR piRE
Fig.6 The first four-order mode of the structure
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Fig.7 Zoning diagram of a digital displacement sensor
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Fig.8 Time history curve of measured vibration data from the
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Fig.9 Power spectrum
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The fatigue performance of wind turbine foundation with
imbalance blade mass

Zhang Huiping, Liu Zhefeng, Li Pengfei
(College of Civil Engineering, Changsha University of Science and Technology, Changsha 410004, China)

Abstract; In order to explore the fatigue performance of the wind turbine foundation with
embedded —ring when the blade mass is imbalanced, the additional load is derived by
reconstructing the blade mass imbalance model of the wind turbine, a single—point simulation of
the pulsating wind velocity spectrum is done based on the harmonic synthesis method theory to
calculate the basic operating load such as the aerodynamic load of the wind turbine, the finite
element model of the wind turbine blade —tower —foundation integration is established with the
actual engineering as an example, and the structural self-resonance characteristics and the load
response under the combined action of the basic operating load and the additional load are
calculated. The results show that the deepening of the imbalanced quality of the wind turbine
blades will lead to the intensification of the stress concentration phenomenon and the increase of
the stress amplitude of the basic structure,which in turn will affect the fatigue performance and
fatigue life of the structure. and the force characteristics of the concrete in the structure will be
greatly affected, followed by the steel cage,and the foundation embedded-ring is the smallest.

Keywords: foundation of wind turbine; mass imbalance of blade; finite element analysis; fatigue

life
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