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Assessment of detrimental effect that an undocumented turbine switch-off might 

have upon the quality of the forecasting model. Check the potential biases and 

variance inflation potentially caused by the undocumented and unintentional power 

data modulation via simulation from a statistical model. 

Ultimately, the pragmatic question is:

Is it worthwhile to ensure higher data quality (at higher costs) in terms of insisting   

on correct concomitant info about precise turbine maintenance timing, or not?

It is a common practice in wind energy production modeling and forecasting to 

build various statistical models for electrical power produced from wind as if the 

data were perfect. That is, as if they contained only the variability connected with 

wind and power production processes. 

On the other hand, the real data can contain variability related to various nuisance 

processes. For instance, the relation between wind speed and power produced 

can be easily modulated by superimposed wind farm management and 

maintenance processes. 

It is clear that if the available data contain precise information e.g. about the 

periods in which maintenance of individual turbines was carried out, it is easy to 

reflect this knowledge when building a statistical model and hence to filter the 

problem out.  

On the other hand, if such information is missing or if it is imprecise (e.g. in terms 

of timing of intervals when individual turbines are on and off for maintenance), the 

data are not providing unbiased account of the output curve and other features 

typically used for prediction purposes. In this study, we use simulations from 

formalized statistical models to assess how important the problem is and to show 

the practical consequences.
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Influence of the switch-off upon the prediction performance of the model (2):

• RMSE of the 1-step-ahead prediction

• MAE of the 1-step-ahead prediction

Even a relatively small proportion of the undocumented switch-off can 

influence estimation and prediction performance of a forecasting model in a 

nontrivial and practically important way. 

This is mainly because of the uneven influence the switch-off modulation has 

upon the bias of different regression coefficients of the model (2). The bias 

(and to a more limited extent also variability) influences mainly the most 

important       (lag-1) production coefficient. The dynamics of clean and 

modulated data then differ, as do the predictions. 
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A GAM (generalized additive model) is used (selected via AIC):

(1)

where:

is electric power produced at time (hour) t,

is wind velocity at time t,

are smooth functions to be estimated from data 

(as smoothing splines),

are unknown coefficients to be estimated from data, 

is a random, (normally) distributed error term.

It pays off to reparametrize to:

(2)

In our experiment we used hourly measured data from a wind farm in the 

Czech Republic from the period January 2008-March 2009. We simulated 

undocumented switch-off’s on randomly selected periods. The proportion of 

modulated days attained three different levels.    
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Influence of the undocumented switch-off upon the estimated parameters of the 

model (2):
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