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, , , , , , Example of failure distribution fitting:
The main purpose is to develop algorithms wich can provide a prognosis for the
incipient failure modes detected and located. In this way, the algorithms attempt
to predict the residual life and reliability of the components of a wind turbine.
This will form the basis of further reapir and maintenance strategies. ! Weibull Plot PV8, Log. Likelihood: -293.4312
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To do the work we will move in two levels: 7
AOff-Line The model is obtained and tuned with the aid of the stored field data. !
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— - Monitor performance variables and limit checking of reliablility figures

The value of the reliability R, or the cumulative faliure distribution function
F, will be updated and displayed every period (e.g. 10 min). The system will

: generate an alarm when R drops below (or F rises avobe) some specified
Off-Line work it

This will be done for each wind turbine in the wind farm, with each
performance variable

Performancevariables

Collect those accumulated variables that would explain the reliabilityof the RIPV)

component: Working time, energy generated, turns rotated ...etc. A preliminary
list can be obtained in a meeting with design and maintenance experts.

Data

Collect the SCADA records, wich consist on process values taken every 10
minutes and event counters, and calculate the specified performance variables.
This is done for every wind turbine in one or several wind farms.

F(PV)

Limit

Parametricestimation of failure distribution Limit

At least two reliability distributions are fitted for each performance variable: > PV > Py
Weibull and Log-Normal. The distribution parameters are estimated using the
maximum likelihood method for right censored data and 95% confidence are
calculated for those parameters.

Prediction of the remaining life and the number of failed items

Statisticaltests , ,
The rate of increase of the accumulated performance variable must be

Some statistical tests will be performed in order to choose a failure distribution calculated first. With the aid of this value the remaining life and a
(Weibull or Log-Normal). prediction of the number of faiures can be obtaines.

There may exist some performance variables that R 2 yekBldin the reliability of This last could be used as a recomendation of a component stock in the
the component as well as it was expected. A criteria to discard this variables is wind farm.

needed.

Available statistical tests:

-Log-likelihood value test.
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