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fRER7r: The transition toward sustainable, efficient, and resilient energy systems has

= intensified global interest in Smart Grids. Smart Grids integrate advanced sensing,
‘communication, and control technologies into the traditional power network, enabling
real-time monitoring, bidirectional energy flows, improved reliability, and enhanced
integration of distributed energy resources such as solar and wind. This lecture will
explore the key components and enabling technologies of Smart Grids. Additionally, it
will address challenges related to cybersecurity, interoperability, regulatory frameworks,
and consumer engagement. By examining recent developments, pilot projects, and
global deployment trends, the presentation will highlight how Smart Grids are reshaping
the future of energy markets, improving operational efficiency, and supporting the

decarbonization of modern power systems.
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k= @7r: European electricity markets are undergoing profound transformation driven
by the rapid expansion of renewable energy, ambitious decarbonization policies, and
evolving regulatory frameworks. This lecture provides an overview of the structure and
functioning of the European market architecture, including day-ahead, intraday,
balancing mechanisms, and the role of market coupling in enhancing cross-border
efficiency. Particular emphasis will be placed on the Greek electricity market, which has
recently transitioned to the European Target Model, integrating with regional markets

and introducing competitive wholesale segments. Key topics include price volatility
under high renewable penetration, capacity adequacy concerns, congestion management,
and the influence of emerging technologies such as energy storage and demand
response. By examining current trends and future prospects, thls presentation will
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