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Seasonal underground thermal energy storage
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This work package will assess ATES 
and BTES options to identify the 
most efficient and resilient 
solutions, based on the case studies 
and the estimates of thermal 
energy storage requirements.
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Thermal Energy Storage (TES) technologies
(BEIS, 2016)
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TES costs

(BEIS, 2016)
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Underground Thermal Energy Storage (UTES)

(IF, 2012)

UTES 

(after IF, 2012)
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Main Applications

(after IF, 2012)
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ATES Principle

(underground energy, 2019)
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Growth of ATES systems in The Netherlands

(IF, 2012)

…now over 3000 systems!
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Deep BTES
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(Westaway, 2018)
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Geo-District Heating & Cooling in EU

(EGEC, 2021)
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Average Well Depth

(EGEC, 2021)

Large heat geothermal pump systems

Trend is to develop deeper wells and larger systems.

GeoDH systems
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Subsurface Modelling – Integrated Approach
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Geological model

Groundwater & heat transport model 

Boreholes/wells performance model

Geochemical model

Dynamic interface with surface model

(e.g., HST3D, Modflow/SEAWAT, 
FEFLOW, ANSYS, TOUGH, T2Well)

(heatstore, 2019)

INTEGRATE, 9 June 2021

(Falcone et al., 2018)

(Renaud, 2020)



Subsurface Modelling – Integrated Approach
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Analytical & numerical modelling will be performed to 
assess the steady-state and transient output of BTES & 
ATES systems vis-à-vis seasonal demand.

Solutions tailored to geological settings and network 
integration of different case studies.

Simulations aim to assess the operating envelope of each 
UTES solution and the overall uncertainty in storage 
potential.



Subsurface Modelling
Thank you!
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