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Estimation of Remaining Useful Life for Bearing
of Wind Turbine based on Classification of Trend
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ABSTRACT

The reduction of operation and maintenance (O&M) costs is a critical factor in determining the
competitiveness of wind energy. Predictive maintenance based on the estimation of remaining useful life (RUL)
is a key technology to reduce logistic costs and increase the availability of wind turbines. Although a mechanical
component usually has sudden changes during operation, most RUL estimation methods use the trend of a state
index over the whole operation period. Therefore, overestimation of RUL causes confusion in O&M plans and
reduces the effect of predictive maintenance. In this paper, two RUL estimation methods (load based and data
driven) are proposed for the bearings of a wind turbine with the results of trend classification, which
differentiates constant and increasing states of the state index. The proposed estimation method is applied to a
bearing degradation test, which shows a conservative estimation of RUL.
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Table 2 Operational Condition of degradation test

Condition Unit Value
Axial load kN 15
Vertical load kN 10
Dynamic equivalent radial load(P) kN 331
Rotational speed pm 1,000
Table 3 Specification of bearing
Specification Unit Value
Model number - 30306
Inner diameter mm 30
Outer diameter mm 72
Width mm 20.8
jocing el a 95
Ly, 10° rev 577
ay - 1
Qg - 0.154
P 10° rev 0.889
" hour (for 1,000 rpm) 14.9
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