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Roadmap towards Direct Current: How direct will the future electricity
be?

ABSTRACT

Increasing number of decentralised energy resources and loads that operate with direct current,
such as photovoltaic cells, fuel cells, batteries and electric vehicles, result in dc microgrids having
the potential to provide more advantages than ac microgrids in certain applications. DC microgrids
(both grid connected and stand- alone) can provide higher flexibility by allowing the controlled
injection of locally generated electrical energy and by enabling the optimisation of energy storage,
leading to a better deployment of resources. Integration of renewable energy sources namely solar
cells and storage (Electric Vehicles) is addressed in the presentation. Several examples of
integration of dc microgrids and needed power electronic interfaces and systems with high
efficiency will be shown. DC microgrids have potential to grow into a dc distribution grids in a
modular way. Roadmap towards the dc distribution grids will be presented and challenges listed
and explained. HV/MV DC Transmission Networks for large scale implementation of Renewable
Energy Sources (solar, wind, wave), optimization and controllability of HVDC transmission grids is
addressed too.
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