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Context of this thesis

This PhD thesis will focus on designing market mechanisms for multi-sectoral local Energy Communities (ECs), with special attention to mobility demand. It
aims to develop internal exchange and pricing strategies for fairness and stability, and models interactions with grid operators and wholesale markets to enhance
societal benefits. Additionally, the optimal investments of the personal and shared assets within the EC (as photovoltaic panels (PV), heat pumps (HP), batteries,
elc.) are considered. Emphasis is placed on the integration of Electric Vehicles (EVs) and Vehicle-to-Grid (V2G) technologies as key flexible assets, supporting
peak shaving, renewable energy integration, and economic optimization.

Community Design Methodology

Multi-sectoral EC Structure, Community and Building levels: The following approach will be used:
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Need for local market design in

emerging multi-sectoral EC,
considering mobility and EVs as

flexible assets.
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Sizing the different assets within it

(PV, EV, HRE, Battery, etc.).
Assess demand profiles: electricity,

heating, mobility.
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Model the internal policy of the EC,
exchange dynamics, pricing rules,

repartition keys.
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. g . Q . Q . Q Scenarios considered:
1. Reference case (no EC)
2. EC without EVs
3. EC with individual EVs
4. EC with shared EVs
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This research would tackle two key challenges in Energy Communities:

Test scenarios, assess the impacts
of EV flexibility, societal and
economic benefits at the EC level.

. S

\

(Identify optimal capacities of personal and (Develop fair and stable internal pricing and
shared assets (EVs, PV, batteries, heat exchange mechanisms to coordinate members
pumps, elc.) to fulfil energy and mobility and incentivise investment in renewable
demands efficiently. assets.

\. J \. J

Key Contributions & Open Questions Considered Resources

Main contributions of this research include: Key resources to be considered:

1. Demand profiles: electricity, heating, and
mobility.
. Technology models: PV, EV, batteries, HP.
. Pricing data: heat and electricity tariffs.

. Others: policy framework, optimization
tools, and raw data from ULiege’s mobility

project.

Some questions remain open: My Linke dln
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