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Objectives

Renewable energy production increased in the past years and will continue rising to serve the ambitious goal of (near) zero fossil fuel energy. Given the weather
dependency of renewables any sort of extreme event for the respective power system this poses a threat to grid stability, security, and the whole environment.
Planning ahead of taking prevention measures to secure energy supply and serve the energy demand needs knowledge on the possibility of occurrence of
meteorologically driven extreme events.

In MEDEA, we tackle this by:

*  Defining and identifying meteorologically driven extreme events for the renewable (solar, wind) power system. This includes “typical” meteorological events
which can pose a threat to the system such as prolonged calm episodes with low stratus clouds resulting in reduced wind and solar energy production.

* Develop automatic and data-driven methods for the detection of anomalies and causalities within the weather, climate, and power production data

* Improving and developing machine learning forecasting methods based on the detection methods for prediction of extreme events for the next days ahead

*  Determine the return period and frequency of such events using climate simulations.

Results
Result 1 —WP3 Clustering and anomalies prediction for wind extremes Result 3—WP 5 Prediction of meteorologically induced extreme events
Based on a ConvLSTM with adapted weighting of loss function and adapted Sequence-to-Sequence LSTM and random forest used to combine WRF,
metric using 10 years of ERAS data for training. AROME-forecast, and observation for solar power prediction in East Austria
Application to ECMWF IFS forecasts as well as AROME currently in during Sahara dust events.
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Result 2 —WP4 Granger Causal relationship for storm events
The method HMML determines Granger causal relationships among p >3
variables using the minimum message length principle (MML) and genetic
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for wind energy applications.




