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Solar Energy and Smart Grid Technologies: Building Sustainable Energy 
Systems for Future Generations
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HTW Berlin – University of Applied Sciences, Germany

Renewable electricity generation has become the cornerstone of global decarbonization strategies. This presentation exam-
ines recent advances in photovoltaic technology, wind energy integration, battery storage, electric mobility, and smart grid 
infrastructure that are transforming modern energy systems. Improvements in solar cell efficiency, grid-scale battery tech-
nologies, and decentralized renewable generation are enabling greater penetration of clean energy while improving system 
reliability and reducing dependence on fossil fuels.

The session highlights the role of artificial intelligence, digital energy management systems, demand-response technologies, 
and predictive analytics in optimizing electricity distribution and balancing renewable power generation with consumer 
demand. Emerging developments in hydrogen production, vehicle-to-grid technologies, and distributed energy resources 
are further strengthening energy resilience and supporting carbon-neutral cities. The presentation also discusses renew-
able energy policy, climate adaptation, sustainable infrastructure development, and international cooperation required to 
accelerate the transition toward clean and affordable energy. Future research directions include intelligent energy networks, 
next-generation storage technologies, and integrated renewable energy systems that contribute to long-term environmental 
sustainability.
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