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Motivation und zentrale Fragestellung

With the growth of Distributed Energy Resources (DER) and specific requirements for reliable electricity
supply, TSOs and DSOs face new operation challenges requiring greater coordination between all
actors. Energy Communities fully integrated into the power system enable automated participation within
the energy market and new services for its members. Fully Integrated Renewable Energy Communities
(FIRECs) presented in this paper are durable, more affordable than the existing partial solutions,
promote energy independence, and contribute to energy security and societal resilience.

Methodische Vorgangsweise

Energy Communities (ECs) are in the early stages of integration within the power grid. Our analysis
shows that neither the technical nor the market-side integration is currently state of the art. As a solution,
a pathway on how to achieve a successful FIR-EC was defined, based on four main steps:

e Assessing and Evaluation of existing approaches — Evaluation the state of the art of current
Energy Communities. It focused on assessment criteria for the success of Energy Communities
based on existing project experience.

e Characterisation of current & expected future state of the specific energy communities - A
common methodology for analysing and integrating energy resources, automation used, and
existing ICT infrastructure was defined.

o Design of the LINK-based Energy Community with respect to Stakeholder Needs - According
to the holistic LINK solution, the Fully Integrated Renewable Energy Community was designed
by defining well-designed use cases and technical and market-related interfaces.

e Contracting Models and Regulatory Framework - Based on the current legal framework, the
future design of the electricity market and the grid is outlined, and a strategy for integrating
energy communities was developed. Regional differences among the regulatory frameworks
were analysed identifying the main barriers to establishing energy communities.

Finally, within a Roadmap, we defined a set of instructions and recommendations to implement FIRECs
all over Europe.

Ergebnisse und Schlussfolgerungen

Within INTERACTI1] an optimal organisation and structure for FIRECs (see figure 1) were designed,
based on:

e Success factors from a competence network of existing PED/PEN approaches,

e Stakeholder needs and motivation,

e The available technologies, and

e A holistic architecture of the power system.
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Figure 1: Designed Fully Integrated Renewable Energy Community

The FIREC is based on the LINK-based holistic system architecture[2]. The holistic architecture
considers all voltage levels of power grids, electricity producers regardless of size and technology,
electricity storages, consumers and prosumers, all power system operation processes, data privacy
protection, avoidance of significant data transfer, market aspects, standardised structure, and a
transition process. Considering the Smart Grids’ integrity for the architectural design is necessary to
achieve reliable and sustainable solutions.

The analysis of the current electricity market structure shows that the participation of an EC alone is
impossible. Therefore, a different market structure is proposed in line with the physical flows of
electricity, that supports automated and fair participation in the market at different market levels (see
figure 2). In line with the fractal structure of the power grid itself, the market is also structured in a
fractal way: a national/international market, a regional market, and a local market[3].
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Figure 2: Harmonisation of the proposed market structure with the power grid structure

Energy Communities can live to their full potential by integration from a technical side to the power grid
and from an economic side to the market. The proposed holistic architecture for ECs enables their full
integration in a viable way.
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