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Abstract- 

The modernization of the European electricity grids is a key priority of the
European energy policy that must be achieved in order to safely integrate
renewable and decentralized generation, improve energy efficiency, and integrate
the active consumers in the energy system. Several European and National
research programs are investigating new technologies and solutions aimed at
addressing these challenges. In order to speed up the shift from the stage of
industrial research to the market uptake of the most innovative solutions, new
methods shall be defined to ensure that the solutions demonstrated can be scaled
up and replicated. These methods need to address not only technical aspects, but
also the non-technical issues such as public acceptance of grid infrastructures or
new market designs and products by all stakeholders and to harmonize
regulation and legal framework. This paper analyses and compares the different
approaches developed by important EU projects such as GRID+, GRID4EU, and
IGREENGRID, to investigate the scalability and replicability potential of the
solutions tested in smart grids pilot projects. Barriers and enabling factors that
might limit or support the large-scale deployment of innovative solutions are
presented and dis-cussed. One of the most important problems identified is the
difficulty to build reliable models of the representative distribution networks
needed in the analyses, which might hinder the replicability of a given solution.
The existence of an EU-wide repository of distribution grid data would facil-itate
future work. Moreover, the development of common standards is advised to
support the in-teroperability of the most promising solutions and to guarantee the
industrial competitiveness. Further research efforts are still required to the smart
grids stakeholders community to elaborate a comprehensive approach. However,
the overview of methodologies reported in the present pa-per represents a useful
support for the project leaders that have to perform the scalability and
replicability analysis of new pilot projects or regulators and policy-makers
pondering to enable or support smart grid solutions. To achieve this, this paper
highlights best practices, drivers, simula-tion tools and barriers encountered by
the different projects. These aspects are key elements that shall be considered and
further analyzed to build a comprehensive approach to the problem.
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