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In line with its international commitments under the Paris Agreement (2015), and with the collective
objective of stabilizing the climate below the +2°C threshold, France has developed two initial national
low-carbon strategies. They made it possible to set major targets for reducing greenhouse gas
emissions. The trajectory for reducing greenhouse gas emissions and absorptions must make it possible
to achieve a carbon neutrality objective by 2050.

Heat pumps are part of a logic of electrification of industrial processes and more broadly of
decarbonization of industry.

The French industry has therefore a strong interest in high-temperature heat pump systems and is
represented by EDF and CEA in the Annex 58.

The French working group is coordinated by Ademe (French energies Agency).

The EDF Group is a world’s leading utility & energy services company and it is particularly well
established in the European Union. Its business covers, through its different affiliate companies, all
electricity-based activities from generation to retail, including energy transmission and distribution,
trading activities and energy services.

The EDF group is present in 22 countries, where it supplies 37.6 million customers. More than 160 000
employees contribute to the activity (619TWh), generating consolidated sales of 75G&.

In the European Union, EDF is the first producer of renewable energy. In 2015, EDF Group’s CO2
emission fell below the 100g/kWh mark. Before 2030, EDF plans to double the Group's net installed
power in the field of renewable energies, thus increasing from 28 GW today to over 50 GW.

The participant in the project is EDF Research and Development (EDF R&D) division. EDF R&D employs
1800 people (1/3 women) mainly located in the European Union including 1200 scientists and 220 PhD
students. A growing share of EDF R&D’s research activities is led through partnerships with industrials
and academic entities worldwide. EDF R&D aims at identifying both technological and market design
solutions to help industry in decarbonizing and reducing energy consumption. EDF R&D has been
working on energy recovery solutions for more than one decade especially on High and very High
temperature heat pumps developments with subsidiary like Dalkia or with industrial and academical
partners.

CEA (France's Alternative Energies and Atomic Energy Commission) is a Research and Technology
Organization (RTO) and a full member of EARTO. It aims to produce, integrate and transfer science and
technology to help resolve the main EU challenges (low carbon energies, defense and security,
information and healthcare technologies) and to exploit opportunities for new wealth creation,
improved standards of living, and economic competitiveness. CEA brings together key players across
the whole innovation chain, from fundamental to technological research, from product and process
development to prototyping and demonstration, and support full-scale implementation in the public




and private sectors. CEA has a budget of 4.3 billion€ (2013), > 16 000 employees and file more than 500
patents /year.

Within CEA, LITEN (Laboratory for Innovation in New Energy Technologies) is fully dedicated to the
program on new technologies for renewable energy and energy efficiency, in line with the French
Grenelle environment summit, the Lisbon strategy and the European strategic plan for energy
technologies. This includes research in solar energy and grids management (photovoltaic and solar
thermal, integration in buildings, solar mobility, smart grids, heat pumps, absorption chillers, massive
storage, solar fuels etc.), conducted by INES (Institut national de I'énergie solaire), the production and
storage of energy (hydrogen, fuel cells, batteries for electric vehicles), the development of 2nd and 3rd
generation biofuels, and nanomaterials for energy.

National Coordinator: Ademe

Most relevant ongoing or finalized R&D projects of the national team partners:
EDF :
e Participation in the I[EA HPT Annex 58 about High-Temperature Heat Pumps, 2021 — 2023,
e Participation in the IEA HPT Annex 48 about Industrial Heat Pumps, 2016 — 2019, Project
e Participation in the IEA IETS Annex 35 about Industrial Heat Pump Applications, 2010 — 2014,
e Participation in the BAMBOO European project to test a steam generating heat pump with a
flash tank, 2021-2023, Project partners : AIT, AMIII
e Participation in a French energy agency project (TRANSPAC) to develop a transcritical heat
pump for industrial dryers, 2017-2023, Project partners : DALKIA, Armines, a paper company
e Participation in a French collaborative project to develop and test a water working heat pump
up to 130°C, 2011-2015, project partners : SRM, JCI, France Evaporation
e Participation in a French collaborative project to develop and test a heat pump up to 140°C,
2008-2011, project partners : DANFOSS, CIAT, Arkema, Clauger, Rhodia

CEA:

e Participation in the IEA DHC TCP — Annex TS3 — TS4 — TS5 — TS6 — TS7

e Participation in the IEA Energy Storage TCP — Annex 36 - 39

e Participation in the IEA HPT TCP — Annex 57

e Participation in the IEA Solar Paces TCP—Task2 /3 /4

e Participation in the IEA SHC TCP — Tasks 55/ 64 / 67

e Coordination of the H2020 FRIENDSHIP project (coupling concentrated solar thermal and high
temperature heat pump for industrial processes). https://friendship-project.eu/

e Development of a new technology of absorption machine working in heat pump mode,
project financed by the region Auvergne-Rhone-Alpes, project partner : CLAUGER



https://www.teknologisk.dk/hoejtemperaturvarmepumper/43127
https://www.dti.dk/projects/industrial-heat-pumps/41549
https://friendship-project.eu/

