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The development of a Prognostic Operation and Maintenance System of Offshore
Wind Farm(3/3)
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Abstract

An online program of prognostics and health management, focus on the total performance, tower
structure, blade structure and blade noise of the offshore wind turbine, will be developed in this study.
The numerical calculation data for the normal and abnormal operation and damaged and non-damage
of the blade structure, power performance, and noise of offshore wind turbine will be used for the
training and validation of the developing prognostics and health management program. The outcome
of the prognostics and health management program will be the basis for making the decision of the
operation and maintenance of offshore wind farm. The Gaussian mixture model, self-organization map
and backward propagation neural network method were developed for the prediction of remaining
useful life of wind turbine. The fluid-structure coupling numerical method was developed for the
calculation of the flow field, power performance, the stress of the tower and blade and blade’s noise of
wind turbine. The blade diagnosing method by using the noise generated by the wind blade was also
developed for the damage detection of wind turbine blades. The Formosa Wind Generation CO., LTD.
funded by Swancor IND. Co., Ltd TECO Electric and machinery Co., Ltd. and the department of
renewable energy of Taiwan Power Company are the partners of this research.
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Following the planned schedule, the five research topics were completed in the third year:
. To Integrate the health index of wind turbines into IEC61400-25 monitoring program.
. To establish the performance prediction of wind turbines in the online PHM system.
. To predict the fatigue life of an actual wind turbines.
. To conduct the numerical simulation on aerodynamics performance and noise of the wind turbine
blades under normal operation.

. To establish the threshold for identifying the abnormal wind turbines and index calculation system
by mobile on-site measurement.
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