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Abstract:

The electrical grid is moving toward a 100% integration of power electronics-based resources for
generation (e.g., renewables), loads (e.g., electric vehicles), and storage (e.g., batteries). This allows a
better usage of green energy and a faster independence from fuel-based energy resources. This
transformation to an electronic grid, however, requires faster actuators than classical electromechanical
ones.

The Smart Transformer plays a central role in this transformation, being able to re-dispatch and optimally
manage the energy flow within the distribution grid. As a power electronics-based transformer, it not
only transforms the voltage level from MV to LV grids, but it allows a dynamic interaction with the
connected grid, as it will be shown in this tutorial for different scenarios. In order to exploit its capability,
the Smart Transformer requires combining power system aspects and power electronics constraints,
resulting in new requirements and challenges.

This tutorial introduces the Smart Transformer concept and takes into account power system
considerations as well as power electronics knowledge. Main topics that will be addressed in this tutorial
will regard the scenarios and business cases, where the Smart Transformer plays a key role (e.g., electric
vehicle charging stations, harbor and airport infrastructures), Smart Transformer architectures and
topologies, basic controller designs and innovative concepts for increasing the power flexibility in
distribution grids, and standards for the grid integration.

The Project will summarize the results of ten years work of German and international experience.
Contributions from IEEE PES Task Force, IEEE Standard working group P3105 and CIGRE WG B4.91 will be
included, in order to provide to participants the latest news in terms of standardization and grid
integrations of smart transformers.
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