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Sensing Technique of Mass Imbalance for Condition Monitoring of Wind Turbine Blade
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Abstract

A method to detect rotor mass imbalance, which is one of the typical faults of wind turbine, is presented for effective
condition monitoring of wind turbine. Dynamic analysis for a three—bladed horizontal—axis wind turbine was carried out
with adding mass to a blade for inflicting the rotor mass imbalance. It has been found that the added mass induce a
resulting centrifugal force to nacelle and this leads to a transverse (relative to the rotor axis) oscillation of the nacelle. It
has been also found that the amplitude of the oscillation is almost linearly increased as the added mass is increased.

Keywords : Mass imbalance, Wind turbine, Condition monitoring, Transverse oscillation, RMS
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Fig. 1 Layout of a conventional, upwind, three—bladed turbine

FLUAY] A AN FAE 71A Mz,
Q— /\13}\]/\91 x%7] /\11:1}\]/\91 ] AX] }\]/\Eﬂ ‘g
7} 29 G F o)F Fuslolo} @k 2 Aelx
Eur]e] WA ENRAY g T8 &
FAST > %73 (Jonkman and Buhl Jr., 2005)< ©
ato] SOl tigk A alds sl o] =
2IRE o] gk FEpdrlel digh AAE 9 A
At sfiXo] 7hsskar, wheksol A-8-dhs AdEelA
Azre]| ojstk Zedk wl tx ouks rEk 4= Qi) FAST
Z2 oA tie® k= 85 9 (upwind) 3—
EHlolE SEEY9] golokE Fig. 1o ekl
o, ZR el Agehs FHWR7] A gt vl
I A vt 2k

ool rir mo ol

_ig_u

of
o

Mg, u,t) g+ f(q, g, u,ug:t) = 0 ®
A7 M2 ARRY, [+ S sk, g+
HSE], ¢ S, ¢ 7R, uE AlolYY
e, u, = vk ek (disturbance) WE, % ] ot}
211D 9] A= 3—EHolE FEar] 9]
79 ARk 71z, o]~ EolE, YAl 87A}, 7)o, &



Table 1 Model specification

Table 2 Blade section properties

No. of Rotor Rated
blades Diameter power Control method |Generator type
(m) (kW)
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Location Mass per unit | Flapwise Sztiffness Edgewise Sztiffness
length (kg/m) (N.m") (N.m")
Root 180.85 1.112E+09 1.140E+09
Center 130.51 6.886E+07 2.369E+08
Tip 17.77 1.661E+06 1.522E+07

Table 3 Tower section properties

Location Mass per unit length Stiffness (N.m?)
(kg/m)
Bottom 2426.48 2.208E+11
Center 1536.83 8.843E+10
Top 711.91 1.919E+10
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