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ABSTRACT

This thesis predicts the accidental damage and remaining life of the wind turbine
drive chain, and provides a reliable reference basis for unit maintenance personnel to
avoid offline shutdown costs to the greatest extent, so that the wind turbine operation
process can be more complete.

This study is supplemented by numerical models, stresses, and fatigue theory to
calculate the remaining life of helical gearbox components such as bearings and gears,
and then refer to the historical data of Taiwan's wind farms to roughly estimate the
service life of wind turbines built in Taiwan. The results of this study can be used to
successfully calculate the monthly and annual fatigue damage scores of gears and
bearings using specific wind turbine models and drive chain specifications, combined
with the characteristics of the wind field in Taiwan. The advantage of this life prediction
method is that it can deal with wind farms and wind turbines with different
characteristics and specifications, and obtain relatively reliable life prediction basis.

Readers can use the life prediction model proposed in this study to perform
numerical simulation, and actuate the component dynamic behavior of any drive chain
specification at any wind speed, and calculate fatigue damage. Readers can also imitate
this study result, organize the historical wind field and fatigue damage into a box
diagram, and summarize the fatigue damage trend to roughly estimate the drive chain

life in similar wind field distribution for the unit maintenance personnel.

Keywords: Wind Turbine Drive Chain, Remaining Life, Helical Gear, Rolling Contact

Bearing, Fatigue Theorem
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Fig.2.6 %% R #(255 © ACSA A29/225)[15]
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8 2 0 0 0 0 0 0 0 0
97 1.39 10.77 142 1132 522 142 1065 271
10 * 0 0 0 0 0 0 0 0
11 124 923 129 941 487 132 934 248
12 % 0 0 0 0 0 0 0 0
2019 = 3 0 0 0 0 0 0 0 0

! 146 1132 142 1144 579 145 1128 2.89

! 048 388 049 387 199 047 392 096

! 169 13.08 156 1296 6.21 171 13.69 3.18

! 059 546 062 467 275 067 489 139

! 082 655 069 669 324 081 794 169

! 037 332 035 35 135 038 329 0.76

1
2
3
4
57 072 611 078 6.02 306 076 6.75 1.53
6
7
8
9

! 047 434 076 413 276 053 391 122

10 * 106 822 123 722 423 118 822 227

11 0 0 0 0 0 0 0 0

12 » 0 0 0 0 0 0 0 0

Fig.A.19 2018-2019 & & # #h & bk i ¥ 45 § ¢ = #c(*107-3)

99 doi:10.6342/NTU202303440



weight 1 weight 2 scale 1 shape 1 scale 2 shgpe
2018 # 17 0.32 0.68 12 7 19 7
27 0.2 0.8 8 2 19 7
31 0.45 0.55 3 3 10 4
4" 0.8 0.2 2.5 3 5 7
57 0.3 0.7 4 4 7.5 4
6 ” 0.2 0.8 4 2 12 2.5
77 0.5 0.5 3 2.5 5 4
8 ” 0.8 0.2 5 2 7 2
9 0.7 0.3 4 2 21 8
10 * 0.45 0.55 11 4 20 6
11 7 0.55 0.45 6.5 2.5 13 6
12 * 0.75 0.25 17 4 22.5 12
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