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Abstract

Infrastructure constitutes a fundamental pillar of societies, demanding robust management, while
wind energy has become one of the most rapidly expanding renewable resources. In parallel,
machine learning (ML) has advanced considerably, offering powerful approaches for analyzing
complex datasets and enabling data-driven decision-making. Bringing these perspectives together,
this thesis unites these domains by applying ML-based wind forecasting to the management of wind
energy infrastructure.

The study investigates the extent to which ML models can deliver accurate short-term wind speed
forecasts and how such predictions can be incorporated into management processes. The goal is not
only to assess forecasting performance, but also to demonstrate its potential to support operational
decisions.

The methodology involved collecting and processing SCADA data from the Plagia—Psiloma wind farm
and implementing three ML models: Long Short-Term Memory (LSTM), Neural Hierarchical
Interpolation for Time Series (N-HiTS), and D-Linear. In addition, a Decision Support Tool (DST) was
developed to operationalize the forecasts by providing actionable recommendations, supporting
decision-making, and maintaining a record of historical data.

The results show that while all three models produced viable forecasts, LSTM and N-HiTS achieved
higher accuracy (RMSE = 1.56), whereas D-Linear, although computationally efficient, displayed
reduced precision (RMSE = 1.66). The DST complements these outcomes by enabling the integration
of forecasts into a practical environment where they can inform decision-making processes.

In conclusion, this thesis demonstrates how ML forecasting techniques can be connected to
infrastructure management, providing wind farm operators with more informed, data-driven
decisions and potentially offering benefits in terms of efficiency and reduced downtime.
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