
Accepted Manuscript

Hybrid method for remaining useful life prediction in wind turbine systems

M.A. Djeziri, S. Benmoussa, R. Sanchez

PII: S0960-1481(17)30405-6

DOI: 10.1016/j.renene.2017.05.020

Reference: RENE 8783

To appear in: Renewable Energy

Received Date: 28 November 2016

Revised Date: 21 April 2017

Accepted Date: 5 May 2017

Please cite this article as: Djeziri MA, Benmoussa S, Sanchez R, Hybrid method for remaining useful life
prediction in wind turbine systems, Renewable Energy (2017), doi: 10.1016/j.renene.2017.05.020.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.renene.2017.05.020


ACCEPTED MANUSCRIPT

Hybrid Method for Remaining Useful Life Prediction in1

Wind Turbine Systems2

M.A. Djeziria, S. Benmoussab, R. Sanchezc
3

aLSIS, UMR CNRS 7296, Avenue Escadrille Normandi Niemen, 13397 Marseille, France.4
bLASA, Badji-Mokhtar Annaba University, BP 12, 23000 Annaba,Algeria5

cFacultad de Ingenieria Electrica, Universidad Michoacana de San Nicolas de Hidalgo, 580006

Morelia, Mexico.7

Abstract8

This paper deals with fault prognosis of wind turbine in presence of multiple

faults. First, a physical model is presented and used for structural analysis, sen-

sor placement, and clusters generation characterizing the normal operation and

the relevant faulty situations. Then, each cluster is surrounded by a spherical en-

velope to take into account modeling and parameter uncertainties. To perform

fault prognosis, the geolocation principal is used to predict the Remaining Useful

Lifetime, where the Euclidean distance between normal and faulty clusters, the

degradation direction and velocity are calculated. The obtained results, using real

wind data, are evaluated using the Prognosis Horizon and the Relative Accuracy

metrics.
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Graph Modeling.10

1. Introduction11

The first fully automated wind turbine designed to generate electricity was12

developed in 1887. Since then, wind technology has been continuously evolv-13
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