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Remote on-line vibration test for multi-megawatt wind turbine
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Abstract: As the key components of the wind turbine transmission, wind turbine drivetrain is always
working under the complex and time-varing conditions, like flexible tower supporting, variable wind and
changing load. Thus drivetrain is no wonder the weakest part for the wind turbine and its vibration
characteristics determine the reliability and operating life of the wind turbine. This paper proposes a remote
on-line test method for drivetrain vibration based on an intellectual monitoring unit named WindCon. The
vibration characteristics of the commonly used multi-megawatt wind turbine are summoned through
analyzing the collected data in different working conditions. The wind field results show that the vibration
of drivetrain is relatively complex, and it’ s mainly manifested as a combination vibration of torsion,
bending, and waving. Main frequencies of vibration of mainshaft, gearbox, and other parts in drivetrain are
gear meshing frequencies and shaft rotating frequencies of each transmission stage especially high speed
stage, and are accompanied by rotating frequencies modulation.
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Fig.2 Structural principle of wind turbine gearbox
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Fig.3 Remote on-line testing system Fig.4 A rangement for testing point in drive-train system
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Tab.1 Part of coefficients of wind turbine drivetrain

ZW IS Ja 3l KL 01 R R PIA K
WT1 1.5 MW 6.6 m/s 10 m/s 6 m/s
REPLE  WRARE  RRHLL K LR ZIRRES
=97% >=97% 104 525 WUt 25 m/s
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Tab.2 Part of coefficients of wind turbine gearbox

WT1— 5644 L B/ mm  EHA/C) BEEHA/O) &3t
K FHF 21

1TR% TRER 37 15 25 0 5.52
A U 1 95
it 106

T[] 2% 11 20 10 5.05
M Bh% 21
F i 101

15 T 2 7 20 10 3.74
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Tab.3 Part of charecteristic frequencies of wind turbine drive train Hz
MR/ (e min')  ERNEE AR HSS & 1SS Wi & LSS mi&
16.2 0.27 761 158 25.67
KBS/ (re min™) K3/ m/s  KEMFES O KBS 1SS
1691.1 10 25.78 1.49 7.53
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Fig.5 Topology relationship among wind turbine drive-train components Fig.6 Power & speed curves of 1% wind turbine
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