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ABSTRACT

Photovoltaic (PV) power forecasting plays an important role in modern smart grid operation as the penetration of
renewable energy continues to increase. Accurate forecasting helps improve grid stability, support energy
management, and enables the large-scale integration of solar energy. However, PV power generation strongly
depends on weather conditions and is influenced by many factors, including solar irradiance, temperature, and
atmospheric conditions. In particular, changes in cloud cover can cause rapid fluctuations in PV output, making
accurate forecasting difficult, especially for short-term and ultra-short-term horizons. This lecture introduces the
basic concepts and common methods of PV power forecasting, discusses the key challenges in this field, and briefly
presents recent research based on satellite cloud imagery.
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