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Establishment and operation of a Geo-Energy Competence 
Center for cooperation between industry and science in the field 
of applied geoscientific energy and energy transition research

Topics:

• Subsurface Energy and Mass Storage in the 
context of the energy and heat transition

• Digitalisation and sustainable use of the 
geological subsurface

• Climate adaptation measures in urban and 
coastal areas

Research and Utilization:

• Experimental Investigations and numerical 
simulation of storage processes and induced 
effects of geological energy systems 

• Potential analyses and applications for 
geothermal systems

• Scientific support for real-scale applications



ATES in Germany

Worldwide:

 2800 ATES systems

 > 99% LT-ATES (<25°C)

 Most ATES in Netherlands

Germany:

 Only one (!) systems operational

 Some abandoned projects and systems

 Main focus is on research projects

Fleuchhaus et al. (2021)



 Only parts of Germany show 
suitable geological potential

 Only some conglomeration 
areas coincide with areas of 
ATES potential

 Less hands-on experience

 No established proceedings 
or regulatory procedures

Stemmle at al. (2022) Hidalgo (2016)

Conditions for ATES in Germany



ATES Research Projects from a BMBF initiative

Location of consortia leaders

GEO:N – Geoforschung für Nachhaltigkeit
Fachprogramm im Rahmenprogramm „Forschung für Nachhaltige Entwicklung 
(FONA³)“

„Possibilities and limitations of 
thermal energy storage in aquifers”
„Möglichkeiten und Grenzen thermischer
Energiespeicherung in Aquiferen“ 
Duration: 2022 – 2025
• Total of 9 collaborative projects approved
• Online status-seminar 11/2023
• Mix of universities and research centres as 

well as some companies participate



OptInAquiFer
Optimized integration of thermal aquifer storage into district heating systems

GEOTES
Possibilities and limits of thermal energy storage in deep aquifers (georeservoirs) in the context of the heat transition 2030

KONATES
Pilot project for the use of contaminated aquifers for heat management with ATES systems

PotAMMO
Potentials of aquifer heat storage in the model regions of Mannheim and Offenbach

Demospeicher
Development and monitoring of seasonal heat and cold storage for the demonstration of an aquifer storage facility in Germany

UnClog-ATES
Clogging and concrete countermeasures in ATES: experiments, modelling and forecasts

MineATES
Use of groundwater-filled mining cavities as thermal energy storage

Winzer
Heat storage in mines in the Ruhr area

SpeicherCity
Models for system integration of aquifer storage in cities
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Brief Summary: 

 Investigation of
• integration of an ATES in the energy system using hypothetical sites
• Feasibility studies, looking at specific topics
• higher temperatures for district heating, correlated with depth of heat 

storage
• Comparing middle-deep to deep (geothermal) settings
• Geochemical effects / scaling 
• using abandoned mines for heat storage 

 Research on real sites with prospective development of an ATES only for sites in 
Kiel, Berlin and Leipzig

 Interest in High(er) temperature storage



GEO:N – Geoforschung für Nachhaltigkeit
Fachprogramm im Rahmenprogramm „Forschung für Nachhaltige Entwicklung 
(FONA³)“

Dedicated ATES Session
• 12 Presentations 
• 7 Posters
• Contributions from research projects
• More than 80 interested scientists
-> Community building ongoing



Energetic design and thermal impacts of an HT-ATES
Part of IW3 project in Heat Transition in the City of Hamburg, North Germany

 Load curve generated from heating demand and heat supply by geothermal and conventional energy

 Integrated into the district heating network  using heat pumps

 Site specific hydro-geological model of groundwater flow and ATES operations

Heldt et al., submitted



Energetic design and thermal impacts of an HT-ATES

• Load curve can be fulfilled using a HT-ATES with 85°C injection temperatures

• Long-term stability and heat recovery > 85% after ramp-up phase of first 10 a
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HT-ATES Test at the Testum Field site „warm“ well„heating“ system

Hornbruch et al. (2023), Online Presentation



HT-ATES Test at the Testum Field site

• Hot Water injection at 80°C

• Cycle times of 2 weeks down to 1 day, intermittent resting times

• Monitoring of temperatures at ~ 600 sensors continuously

• Groundwater chemistry samples at 80 locations and 30 sampling times

• Microbiology at 8 locations and 15 times Hornbruch et al. (2023), Online Presentation



HT-ATES Test at the Testum Field site

Nordbeck and Bauer (2024), in Preparation

Heat transport simulation

- Good approximation of return 
flow temperatures 
=> closed energy balance and reliable 
prediction of thermal recovery

- Good approximation of spatial 
temperature distribution
=> temperature impacts characterized



Summary and Conclusions
Summary
• Missing practical expertise / knowledge and know-how, but applied research ongoing
• Theoretical know-how from research principally available, but missing interface to or interest of 

implementers
• Missing local geological knowledge to determine site-specific ATES or BTES potential 
• Changing cost environment and missing / unclear / uncertain regulations
Conclusions
• Demonstration systems required

-> dissemination of know-how and practical applicability
-> regulatory approval and state of the art

• Research required on effects of elevated temperatures and operating conditions
• Screening of ATES potential and suitable geological settings
• Clear regulatory environment with respect to climate goals
• Climate change will make ATES more attractive due to rising cooling demands
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Thank you for your attention !

Sebastian.Bauer@ifg.uni-kiel.de


	ATES in Germany – Projects and insights
	Prof. Dr. Sebastian Bauer
	Institute of Geosciences, Kiel University  � & Competence-Center for  Geo-Energy
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Thank you for your attention !

