Master’s Thesis Fall 2026:
Wind power prediction and quantification of uncertainty

Background and data

Wind power is a key component of the transition towards a carbon-neutral electricity
system. However, electricity generation from wind turbines depends strongly on weather
conditions, particularly wind speed, and is therefore inherently variable. Accurate short-
term forecasts of wind power production are essential for maintaining the stability of the
electricity grid and for balancing electricity supply and demand.

The objective of this project is to develop statistical models that predict wind power
production based on historical production data and meteorological information.
Besides producing accurate point forecasts, an important aspect of the projectis to
quantify the uncertainty associated with these predictions.

The available data consist of daily wind power production from several wind farms in
Sweden together with the corresponding average wind speed measured at each site. The
dataset also contains information about planned and unplanned production stops,
allowing these periods to be identified and treated separately. In addition, a second
dataset with hourly production data may be available.

Initially, models should be developed using the observed wind speed. In practice,
however, future wind speed is unknown when forecasting power production and must
therefore be replaced by weather forecasts. An important objective of the projectis to
investigate how the uncertainty in wind speed forecasts propagates to the uncertainty in
predicted power production.

Regression models and time-series methods are expected to form the basis of the
analysis, although machine learning approaches may also be explored and compared.

Research questions

¢ Which model best explains and predicts wind power production from wind speed
during periods without planned or unplanned production stops?

¢ How can the uncertainty of the predicted power production be quantified? For
example, how can prediction intervals be constructed?

e How does the uncertainty change when weather forecasts instead of actual data
are used?

Eligibility Criteria

Some background in time series models is helpful.

Contact person

Frank Miller, frank.miller@liu.se
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