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Executive Summary

This deliverable assesses how Energy Communities can provide flexibility and contribute to grid
and system services at both the distribution and transmission levels, and how such participation
can be embedded within local energy sharing and trading arrangements.

The overall objective of the work is to (i) analyze the regulatory context for Energy Community
(EC) participation, (ii) identify suitable services and participation mechanisms, (iii) develop and
integrate rule-based, tariff-based, and explicit flexibility provisionmechanisms into the U2DEMO
energy sharing/trading models, and (iv) evaluate technical and economic impacts through quan-
titative simulation and defined use cases, culminatiing in actionable conclusions and recommen-
dations.

The report is structured in two parts: a introductory qualitative assessment of regulatory frame-
works, implementation practices, and key drivers and barriers for EC participation across Dis-
tribution System Operator (DSO) - and Transmission System Operator (TSO) - services; and
a core quantitative model-based assessment that integrates flexibility mechanisms into four
U2DEMO energy sharing/trading models and evaluates their performance based on numerical
simulations.

The qualitative assessment finds that, supported by the existing regulatory framework, com-
munity assets can provide reliable explicit flexibility that help manage distribution systems and
can contribute to balancing service provision by aggregation with other flexibility resources.
However, the uptake remains limited due to regulatory fragmentation, technical requirements,
and high enabling costs, in addition to underlying flexibility markets challenges including correct
baselining and adequate decentralized control of distributed flexibility assets.

Overall, the quantitative assessment concludes that explicit flexibility provision is consistently
economically attractive across energy sharing/trading models. Energy communities can gain
benefits from explicit provision regardless of the underlying sharing/trading framework. The
four U2DEMO energy sharing/trading models can be extended to compute available aggre-
gated flexibility as well as to dispatch flexibility within the community operations. When energy
sharing is centrally determined by a community manager, a profit-oriented dispatch is more
economically advantageous than purely maximising delivered flexibility volume, while benefits
can be distributed to members via suitable allocation mechanisms, leading to cost reduction
for each community member. When energy is traded under an internal pricing mechanism,
the pricing design plays a crucial role as it significantly affects the flexibility provision activities.
For auction-based local trading and pool-based peer-to-peer trading, flexibility can be provided
based on the remaining asset capacity and re-optimising the schedules of all community mem-
bers in order to maximise the remuneration from this activity. Nevertheless, further research is
still needed to address practical challenges, such as baselining and asset control, as well as to
improve the robustness of the mechanisms against uncertainties and to understand the impact
of this activity on the grid beyond the activation window.

Beyond explicit mechanisms, the models were extended to provide a kW-max service via rule-
based or tariff-based approaches. Rule-based schemes can strictly limit community offtake
(often at the cost of higher energy costs), while tariff mechanisms can reduce peaks in some
models but may not fully enforce the kW-max limit. Therefore, tariff approaches require careful
fine-tuning to achieve the intended grid objectives.
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