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The integration of terawatt-scale renewable energy sources, such as solar PV and wind, into 

global energy systems is crucial to achieving decarbonization goals. However, this transition 

requires significant innovations in technology development, at the system- but also the 

infrastructure-dimension. Key challenges include grid flexibility, energy storage, and efficient 

transmission systems, but also socio-economic factors such as land usage and integration 

into the built environment. Advanced digital tools are needed to optimize grid operations and 

enable real-time energy management. Innovations in long-duration storage technologies, 

hydrogen production, and power-to-X systems are critical for ensuring reliability and 

dispatchability. Research at AIT (Austrian Institute of Technology) focuses on cutting-edge 

solutions and dedicated technology development to support the global transition to terawatt-

scale renewables, amongst others, the integration of PV technologies as well as sector 

coupling via hydrogen production. 
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