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Analysis of Spar Cap Damage of Wind Turbine Blades and Reliability Verification

of Repair Scheme
LI Xiuhai™, MAO Jianhui, LUO Chuanlong, SHI Bowen
(Mingyang Smart Energy Group Co., Lted., Zhongshan 528437, Guangdong, China )

Abstract: [Objective] Wrinkle is a kind of defect that may occur in the manufacturing process of wind turbine blades. It may cause the
strength of the blade to decrease, and in serious cases, cracks will be produced and lead to blade fracture, how to repair the wrinkle
defects and verify the structural safety of the blade after repair is the focus of this paper. [Method] The blade of a megawatt-class unit of
wind farm with spar cap wrinkling damage was selected as the research object. Firstly, the blade three-dimensional structural model and
finite element model were established, and the blade buckling stability and the permissible number of spar cap were analyzed through
finite element simulation; then, the wrinkle height was predicted through the strength loss ratio of glass fiber reinforced plastic (FRP),
and a repair scheme was formulated; finally, the reliability of the repair scheme was verified through the full-size static and fatigue tests
of the blade.[Reslut] The results show that the spar cap would not have buckling instability and fatigue failure if there is no wrinkling
defect; the repaired blade passed the static and fatigue tests. [Conclusion] The repair scheme formulated based on the FRP strength loss
ratio has a certain degree of reliability and provides a reference for the repair of wind turbine blade spar cap wrinkle.
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Fig. 1 Spar cap with wrinkle
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Tab. 1 Boundary conditions for blade design

WAl S
2B (kgm ) 1.05
IEE A5 E e 3 /rpm 17.42

IR 7 e 3 (mes ™) 11.9
PIAR G/ (m-s™) 3
Y1 K/ (m-s™) 25
it DL 0.14
R (mes™) 9.6
AR S A B R34 (K=2.1)
kb 50 a—i8 10 min 44 XH/(m-s ™) 25
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Fig. 2 Blade damage
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Fig. 3 Blade 3D structural model
FEA BT AE 143 1, GL 2010”3 U B0 2« 24
P A% 235 15 384 i — A%, 2k fir i it PR iR 22 /N T 5%, W)

A AR RSl A TS R o 205 Y N As R
BB 60 mm B, #E5E 7 [ 2 A B A 1 B REAE (B
i 2.178; Mk R i B 30 mm B, Ji ity A
T 2141, 1R 20 1.7%. I, SRR RSFH 60 mm,
HOTRAI P SE AOT, T A BR TR, R ALY
WSO 678324, FLITECH 69549 1~ STHLITRE
—A~ 445 50T, B EA o AWM E(U/UY/
UJR/RJR.), it T ¥ 2 rh A3 FE () e IR A5 H i 2 |
HLEL T AR AR L v 40 0 2 0m #  F 3E A PR C A
HIULIE 4,

SSifi —

4 21 m B EMHLIARTER

Fig. 4 Finite element model near 21 m section
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Fig. 7 Blade axial stress distribution
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Tab. 2 Uniaxial fiberglass fabric dimensions
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