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Aquifer Thermal Energy Storage 
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R&D activity of more than 60 years!

Quelle: Fleuchaus P, Godschalk B, Stober I, Blum P (2018) Worldwide application of Aquifer Thermal Energy Storage - A review. RSER, 94:861-876.
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ATES activity in Germany

• Kiel – Bremerskamp (SpeicherCity)

• Wittstock Testfeld (TestUM Aquifer, TestUM II Aquifer)

• Berlin Mitte (DemoSpeicher)

• Berlin Adlershof (SpeicherCity, GEOFERN, GeoSpeicher Berlin, PUSH-IT)

• Berlin Spandau (SpeicherCity, TRANSGEO, ATES iQ)

• Burgwedel (GeoTES)

• Leipzig – Wissenschaftspark (SpeicherCity, KONATES)

• Mannheim & Offenbach (PotAMMO)

• München (SpeicherCity)

• Freiburg (SpeicherCity)

MTES

• Bochum – research campus (HEATSTORE, SpeicherCity)

• Freiberg – Himmelfahrt Fundgrube / Reiche Zeche (MineATES)

New scientific projects

GEO:N „Möglichkeiten und Grenzen thermischer Energiespeicherung in Aquiferen“



ATES activity in Germany

Neue Forschungsprojekte

HT-ATES
• Feasibility studies

• Grid integration

• Performance evaluation

• Potential analysis

• Groundwater remediation

LT-ATES 
• Potential analyses

• Regulatory framework

• Impact on groundwater quality

• Demonstration systems

• Monitoring
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ATES activity in Germany

Neue Forschungsprojekte

• High research activity in Germany

• Focus on High-Temperature (HT) technologies

• Research on Low-Temperature (LT) ATES focuses on overcoming barriers 

to market entry

• HT-ATES currently has a low Technology Readiness Level (TRL), and 

further research is required to assess its technical feasibility, grid 

integration, and other related factors

• ATES is the primary focus of current research on Underground Thermal 

Energy Storage (UTES) in Germany, although there are also ongoing 

projects related to Medium-Temperature (MTES) systems



High Temperature ATES (HT-ATES)
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Fleuchaus P, Schüppler S, Bloemendal M, Guglielmetti L, Opel O, Blum P (2020): Risk analysis of High Temperature Aquifer Thermal Energy Storage (HT-ATES). RSER, 133



Risk analysis of HT-ATES

Occurrence probability OP (1-5)

Severity SV (1-5)

Uncertainty UC (1-5)

Risk = OP x SV

1. Permit procedure

2. Public perception

3. Exploration risk

Fleuchaus P, Schüppler S, Bloemendal M, Guglielmetti L, Opel O, Blum P (2020): Risk analysis of High Temperature 
Aquifer Thermal Energy Storage (HT-ATES). RSER, 133
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Risk analysis of HT-ATES

Fleuchaus P, Schüppler S, Bloemendal M, Guglielmetti L, Opel O, Blum P (2020): Risk analysis of High Temperature Aquifer Thermal Energy Storage (HT-ATES). RSER, 133



HT-ATES project examples

© Mopo (2018)

IW³ – Hamburg Wilhelmsburg

© Fleuchaus (2019) Huenges (2019) 

Overestimated heating and underestimated 
cooling demand

 Inefficient operation of the heat storage

Neubrandenburg Berlin parliament buildings

Unproductive sand layerReplaced by flexible tank storage

Fleuchaus P, Schüppler S, Bloemendal M, Guglielmetti L, Opel O, Blum P (2020): Risk analysis of High Temperature Aquifer Thermal Energy Storage (HT-ATES). RSER, 133



Rostock Middemeer TU Delft

Storage depth < 100 m 300 – 400 m 120 – 180 m

Geology Sand Sand Sand

Storage temperature 50 °C 85 °C 75-80°C

Heat source Solar collectors Geothermal Geothermal & heat pump

Consumer Residential building 
complex

Greenhouses University Campus

© Fleuchaus (2019) © TU Delta (2023)© Oerlemans et al. (2022)

Rostock Middemeer TU Delft

Similar system running at NIOO in Wageningen (NL)

HT-ATES project examples

Fleuchaus P, Schüppler S, Bloemendal M, Guglielmetti L, Opel O, Blum P (2020): Risk analysis of High Temperature Aquifer Thermal Energy Storage (HT-ATES). RSER, 133



Local heat planning („Kommunale Wärmeplanung“)



Abandoned cavern in Västerås (Sw) to stockpile oil

• Hier das Zitat des Schwedischen Profs der 

sagt, dass Leute ungern Risiken eingehen. 

Das wichtigste Bedürfnis unter TGA Planer 

ist ist…

• Wenn einer es wagt ein Risiko einzugehen 

und Erfolg hat, werden ihm viele Leute 

folgen.

Volume: 300.000 m³
Heat source: Co-generation
Storage temperature: 95 °C
Storage capacity of 10-13 GWh
Investment costs: 15 Mio. $ (5a ROI)

x 120



Beispiel Schweden am Ende

• Hier das Zitat des Schwedischen Profs der 

sagt, dass Leute ungern Risiken eingehen. 

Das wichtigste Bedürfnis unter TGA Planer 

ist ist…

• Wenn einer es wagt ein Risiko einzugehen 

und Erfolg hat, werden ihm viele Leute 

folgen.

„People try to aviod risk. If
somebody has taken the risk and it
has been successfull, then you will 
have followers.“ (Prof. Sven Werner)

> 1 Mio. views on youtube
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