Possible Project Title: 
Multi-Vector Energy Management Systems for Minimizing System-Wide Losses through EV and Heat Pump Integration.
Abstract
The core idea is that energy isn't just electricity but also heat, mobility, mechanical work. Current decarbonization strategies often treat electricity, heating, and mobility as storage, leading to significant exergy destruction and consequently loss of useful work potential. Our idea is to overcome these losses by introducing next-generation multi-vector energy management systems (MV-EMSs) that views the grid not just as a conduit for electrons, but as a multipurpose thermodynamic system. By integrating electric vehicles (EVs) and heat pumps (HPs) as dynamic, bi-directional storage nodes, the project will focus to overcome grid congestion and renewable curtailment at the source. The core innovation consists of building an optimization platform based on exergy preserving, which moves beyond simple energy balance with the goal of minimizing the entropy production of the entire urban energy ecosystem. Through large-scale pilots, this project will demonstrate how sector coupling, powered by the EU Digitalisation of Energy Action Plan, can recover up to more than 30% of currently "wasted" renewable potential, transforming consumers into real active "prosumers" and ensuring a resilient, flexible, and climate-neutral sustainable grid.
[bookmark: _GoBack]Coordinator
Prof. Sandra Corasaniti, University of Rome Tor Vergata, sandra.corasaniti@uniroma2.it
Already involved partners.
· University of Rome “Tor Vergata” Department of Industrial Engineering, via del Politecnico 1 00133 Roma (I)
· Ianus consulting and Development s.r.l. Via Marino Ghetaldi 33 – 00143 Roma (I) Dr. Elie Khoury e.khoury@ianusnet.it
· Universidade NOVA de Lisboa Prof. Luís Miguel Pereira Dias - luisdias@fct.unl.pt
· Fundación para la Investigación del Clima (FIC), c/Tremps nº 11, Esc. 3ª, 5ºA, 28040 Madrid, Spain, info@fundacionfire.org

Possible partners already contacted, answer attended.
· Technische Hochschule Wildau, www.th-wildau.de, Prof. Dr. Jörg Reiff-Stephan
· Khalil Khalifa <k.khalifa@greenway-maker.fr>k.khalifa@greenway-maker.fr
· Munster Technological University, Dr. Ashif Ahmad, kashif.ahmad@mtu.ie 

Foreseen actions: 
· WP 1 - Focus on energy losses and ways to recover them in a unified way: vehicles-to-grid (V2G), grid-to-vehicle (G2V), heat pumps as "thermal storage" and other possible systems to soak up the excess of produced renewable energy that would otherwise be lost due to, for instance, lack of grid absorption or other technical issues: grid congestion, grid instability, equipment (e.g. electric converters) failure.
· WP 2 – To address sector coupling and the EU digitalisation of energy WP plan: Developing a high-fidelity digital twin of the multi-vector microgrid to simulate "what-if" scenarios for sector coupling. This involves implementing AI-driven demand response that treats EVs and heat pumps not just as loads, but as flexible nodes. It will utilize federated learning to ensure data privacy across the consumer-producer spectrum while adhering to EU standards for data interoperability.
· WP 3 – Building an interoperable platform that calculates the "exergy" (obtainable mechanical energy) loss across electric grid and heat sectors to optimize the energy management storage system, as a function of time when the energy must return, spatial distribution of users, different type of renewable sources.
· WP 4 – Simulating a stress-testing the overall system against grid instability and equipment failure to ensure "system-wide" resilience.
· WP 5 - Designing dynamic pricing models and sharing energy protocols that reward users not just for saving energy, but for preserving Exergy. This includes drafting policy recommendations for the energy autonomy and standardized V2G regulations across the EU.
Requested expertise
· Different types of grids and distribution systems, including also bi-directional paths (producer-consumer and consumer producer, few or many) 
· Energy and exergy analysis of different types of producing/consuming devices and systems
· Technical skills in electric system
· TSOs/DSOs (Transmission/Distribution System Operators): For grid congestion data and "bi-directional" path validation.
· Thermodynamics Specialist: Specifically, those specializing in Exergy Analysis to build the mathematical kernels for the platform.
· Software Architects: Experts in interoperability to ensure the platform should communicate and protocols friendly to different EV chargers and Heat Pump brands.
· Urban Planners/Sociologists: Since "spatial distribution of users" is a factor, you need to understand human behaviour in energy consumption.
· 

Preferred nationalities
· Central Europe: e.g. Germany, British Kingdom, Benelux, Austria, Holland
· North Europe: e.g. Norway, Sweeden, etc.
· Eastern countries: e.g. Baltic Republics, Poland, Romania, Bulgaria, Czech Republic, Serbia 

Already Present Nationalities, so less appealing
· Southern Europe: Italy, Spain, Portugal
· Central Europe: Eirland
· Other countries: Morocco, Algeria, Tunisia, Lebanon, Egipt
Alignment Call in Horizon Europe (wp-8-climate-energy-and-mobility_horizon-2026-2027_en):
HORIZON-CL5-2026-03-D3-21: Novel solutions for off-grid storage of renewable energy for critical infrastructures


