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Seasonal thermal energy storage
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Different Systems
Providing low CO2 Emissions Solutions
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Final energy consumption in the Canton in 2014 (GWh/an)

Energy context in Geneva

Données sources: OCSTAT, SIG, OCEN, SITG 
Avec correction climatique du chauffage
Carburants d’aviation non compris

Source graphique : Loïc Quiquerez 2017, https://archive-ouverte.unige.ch/unige:93931 4
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Thermal energy storage
Part of the thermal world of tomorrow

Quiquerez, L. (2017)
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Thermal energy storage
A question of concordance

Time concordance

Location concordance

Quality concordance



30.10.2017 - Page 7

Thermal energy storage
A question of concordance

Time
concordance

Quality concordance

Location concordance



30.10.2017 - Page 8

Thermal energy storage
For which sources ?
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Heat storage solutions ? 
Many possibilities !

Source : P. Vinard – Pré-étude comparative de projets et réalisations de systèmes de stockage saisonnier, 2015
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Heat storage solutions ? 
Many possibilities !

Source : P. Vinard – Pré-étude comparative de projets 
et réalisations de systèmes de stockage saisonnier, 2015
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Heat storage solutions ? 
Many possibilities !

Source : Hadorn, 2009 In P. Vinard – Pré-étude comparative de projets et réalisations de systèmes de stockage saisonnier, 2015
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Heat storage solutions ? 
Many possibilities !

Source : P. Vinard – Pré-étude comparative de projets et réalisations de systèmes de stockage saisonnier, 2015)
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Heat storage solutions ? 
Many possibilities !

STES :Seasonal Thermal Energy Storage
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Shal-
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Source : P. Vinard – Pré-étude comparative de projets et réalisations de systèmes de stockage saisonnier, 2015
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Heat storage solutions ? 
Many possibilities !

STES :Seasonal Thermal Energy Storage

UTES : Underground

ATES : Aquifer

Deep

HT ATES in Neubrandenburg

Source : P. Vinard – Pré-étude comparative de projets et réalisations de systèmes de stockage saisonnier, 2015
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Heat storage solutions ? 
Many possibilities ! But only few seasonal storage
systems
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Heat storage solutions ? 
Key factor in the Dutch energy transition



The use of aquifer thermal energy storage
High potential for CO2 emissions reduction

Source :J. Faessler  – Etude sur le delta 3°C, 2017
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Heat storage solutions ? 
Implications in Switzerland / policy and regulation

Shallow geothermy

http://dutch-ates.com/

http://dutch-ates.com/


The complexity of modern energy systems
High level of heat and electricity coupling

Source : http://www.districtenergyinitiative.org/ 



Seasonal Thermal Energy Storage
Pre-feasability studies in Geneva – GEstock part of 
GEothermie2020

+ KTI Project GECOS

+ Proposal Geothermica
Project «Heatstore»

GEstock
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C. ÉTUDES BG
MODULE F11 : BIBLIOGRAPHIE ET BENCHMARK

1. Classification des SSS 2. Synthèse des projets existants 3. Analyse des SSS 4. Comparaison des SSS

F11
• Bibliographie et 

benchmark

F12
• Synthèse des 

Cheneviers

F13
• Cartographie des 

besoins (2 
périmètres)

F14
• Cartographie des 

rejets thermiques (2 
périmètres)

F15
• Cartographie des 

potentiels de 
stockage (2 
périmètres)

F16
• Faisabilité stock sub-

surface

F17
• Corrélation 

offre/stock/demande 
(2 périmètres)

F18
• Concepts (2 

périmètres)
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Aquifer Thermal Energy Storage (ATES)
Technical requirements

 Aquifer with high transmissivity (but not too high !!).

 Depth of the aquifer related to the required storage temperature.

 Good water quality (scaling, corrosion, CO2 saturation, etc).

 Temperature of storage in line with environnemental issues.

 Hydraulic gradient not too high.

Monitoring required

 Appropriate regulatory framework

 Professionals who are familiar with storage systems
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Conclusions

 Seasonal thermal energy storages have an important role to play in the 
evolution of thermal systems. 

 Storage alone isn’t enough, it’s necessary to install district heating
networks and often heat pumps.

 Even if it is a free waste energy, the price of heat can be high (storage + 
transport + machines).

 ATES can be very efficient and are already well developped, especially
in the Netherland.

 The development of low temperature networks presents a good 
opportunity for low temperature ATES.

 Geneva is interested in this topic and hopes to contribute to future 
technical and institutional developments.
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