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LTES as flexible element in future district heating systems
and in industrial heat systems
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6 Large Ground-Based TES Technologies

Abbreviation LTES technology

ATES Aquifer TES, using water 

bearing layers in the subsoil

BTES Borehole TES, vertical heat 

exchangers in the ground

CTES Cavern TES, natural or 

artificial caverns in rock

MTES Mine TES, using the water in 

old coal mines

PTES Pit TES, water pits covered

with an insulating lid

TTES Tank TES, steel above-ground

tanks



POTENTIAL OF PIT THERMAL ENERGY STORAGE 
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How to realise 5000 LTES systems in Europe until 2050?

Measures to accelerate the uptake of LTES

Raising awareness

• Information about technologies, processes, permits, procedures, …

• Active dissemination to and participation of stakeholders

Reduce uncertainties

• Awareness on permitting; uniformity of procedures

• Work on standardisation; key performance indicators

Shorten the realisation time

• Uniform communication and protocolling; experience exchange

Decrease costs

• Component and process developments; experience exchange
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Demonstrating: doing, showing, learning, improving

▪One of the mechanisms to achieve acceleration is demonstration

▪ 3 EU-funded projects started in 2024 to demonstrate LTES:

− Interstores (Cavern TES and re-use of infrastructure for LTES)

− USES4HEAT (Aquifer TES and Borehole TES)

− TREASURE (Pit TES)

▪A multiple of these in national or regional LTES demo projects

▪Next: a few examples, and early lessons learned
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Demo: Medium-Temperature Aquifer demo in USES4HEAT

▪ 12-hectare 

greenhouse

▪ 55 C max T

▪ 12,000 MWh 

stored heat

▪For permit, 

permitting body 

must deviate 

from rules



Demonstrating large pit thermal energy storages and improving their 
components, processes, and procedures for an accelerated realisation of 
100% sustainable district heating networks in Europe.

Demonstrating large pit thermal energy storages and improving their 
components, processes, and procedures for an accelerated realisation of 
100% sustainable district heating networks in Europe.

7 Demonstrators in 5 EU countries
Different locations, soil conditions
Different system integrations



Demonstrator: Pau

Pau
PTES
Volume: up to 340.000 m3

Operation planned: 2026-2027

Demo in the city of Pau (FR) with  
ca. 77.000 inhabitants; 

Heat sources are waste incineration 
heat, biomass and gas boiler (will be 
changed)

Waste incineration
Biomass



Demonstrator: Vienna

Wien

TTES
Volume: 40.000 m3

Planned in operation: 2028-2029

Pilot storage for Vienna, Austria; ca. 2 
million inhabitants

Heat sources are geothermal, waste heat 
and heat pumps

Quelle (*)



First Lessons Learned

● Demo timelines are very dependent on external mechanisms
○ Already in first 2 years, 1 demo in USES4HEAT and 2 in TREASURE could not 

be realised and had to be replaced

● There are multiple sources for delay of the demos
○ Rising costs due to inflation and crises

○ Lack of experience: every demo is a first, all has to be found out/invented

● Exchange of experience and knowledge is crucial
○ Exchange helps to develop common language/methods

○ Formation of a larger knowledge community and a stronger LTES ecosystem

○ Exchange within project, between projects and with other initiatives (e.g. 
satellite initiatives in TREASURE) is effective



What more is needed?

● Open monitoring to shorten the learning cycle

● Targeted development of specialised 
equipment (as with offshore wind)

● Development of standards, test methods and 
adoption of common rules/methods by all 
countries

● Well-rigged financial framework

● … and more

● And, of course, you spreading the message 
and join the community!

Source: https://www.vanoord.com/nl/materieel/offshore-wind-installatieschip/
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Links:

Leaflets and further Documentation on the Task39 Website: 

https://iea-es.org/task-39/

Giga_TES final report:  https://gigates.at/index.php/en/publications/reports

TREASURE: https://www.treasure-project.eu

InterStores: https://interstores.eu/

USES4HEAT: https://www.uses4heat.eu/

Task45: https://iea-es.org/task-45/

https://iea-es.org/task-39/
https://iea-es.org/task-39/
https://iea-es.org/task-39/
https://iea-es.org/task-39/
https://iea-es.org/task-39/
https://gigates.at/index.php/en/publications/reports
https://www.treasure-project.eu/
https://www.treasure-project.eu/
https://www.treasure-project.eu/
https://interstores.eu/
https://www.uses4heat.eu/
https://iea-es.org/task-45/
https://iea-es.org/task-45/
https://iea-es.org/task-45/
https://iea-es.org/task-45/
https://iea-es.org/task-45/


AEE – INSTITUTE FOR SUSTAINABLE TECHNOLOGIESwww.aee-intec.at 14

All information material on the T39 website



Thank you
for your attention!

Contact us if you have any questions.

www.treasure-project.eu

EMAIL ADDRESS

PRESENTER

WEBSITE

Funded by the European Union. Views and opinions expressed are
however those of the author(s) only and do not necessarily reflect those
of the European Union. Neither the European Union nor the granting
authority can be held responsible for them.

Wim van Helden

w.vanhelden@aee.at
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