
HEATSTORE WEBINAR SERIES

Host: TNO, The Netherlands

7, 14, 21, 28 Sept. and 5, 12 Oct. 2021 | all 15-16 h (CEST)

HOW TO DEVELOP UNDERGROUND THERMAL 
ENERGY STORAGE (UTES) PROJECTS?

Learnings from the European HEATSTORE project

Register on www.heatstore.eu

http://www.heatstore.eu/
https://www.heatstore.eu/webinar-series.html


HEATSTORE WEBINAR SERIES 2021
All webinars are at 15 – 16 h CEST

Tuesday 7 Sept. (Holger Cremer, TNO): Challenges in Underground Thermal Energy Storage (UTES)

Tuesday 14 Sept. (Thomas Driesner, ETH Zurich): Advances in subsurface characterization and simulation

Tuesday 5 Oct. (Bas Godschalk, IF Technology): The ECW Energy HT-ATES project in the Netherlands

Tuesday 21 Sept. (Koen Allaerts, VITO): Integrating UTES and DSM in geothermal district heating networks

Tuesday 28 Sept. (Florian Hahn, Fraunhofer IEG): Abandoned coal mines – promising sites to store heat in 
the underground

Tuesday 12 Oct. (Joris Koornneef, TNO): The role of UTES in the future EU energy system – a moderated 

table discussion.

Register on www.heatstore.eu

http://www.heatstore.eu/
https://www.heatstore.eu/webinar-series.html


HEATSTORE

www.heatstore.eu

 HEATSTORE = GEOTHERMICA ERA-NET co-fund project

 16.3 M€ | 23 partners in 9 EU countries

 6 demonstration sites, 8 case studies.

 Coordination: TNO Netherlands Organization for Applied

Scientific Research)

http://www.heatstore.eu/
http://www.heatstore.eu/


www.heatstore.eu

• Proof and operation of UTES 

and DSM technologies

Design Demonstration Replication and scale-up

Model & design validation

• Best practice guidelines: Design & System integration | 

Business models | Regulatory framework | Stakeholder 

perception & engagement |  Monitoring technical, economic and 

environmental performance

Characterization 

of UTES 

Modelling sub-

surface dynamics

Heating system integration 

& design optimisation

Demonstration System 

performance 

monitoring 

Fast track market uptake

• Roadmap Europe: Technical 

future potential UTES and DSM 

in Europe | New business 

models | Stakeholder 

engagement | Roadmap for fast 

track uptake 

http://www.heatstore.eu/
https://www.heatstore.eu/webinar-series.html


HEATSTORE – 21 Sept. 2021

Integrating UTES and DSM in

Geothermal district heating networks 

www.heatstore.eu

• Koen Allaerts (VITO): Convenor & Opening

• Per Alex Sørensen (PlanEnergi): Modelling and managing district heating 
systems in Denmark

• Koen Allaerts (VITO): Smart control of a district heating network in Belgium

• Martijn Clarijs, Ryvo Octaviano (TNO): System integration and optimization 
of underground storage systems in the Netherlands

http://www.heatstore.eu/
https://www.heatstore.eu/webinar-series.html


HEATSTORE WEBINAR

INTEGRATING UTES AND DSM IN GEOTHERMAL DISTRICT 

HEATING NETWORKS

MODELLING AND MANAGING DISTRICT HEATING SYSTEMS IN 

DENMARK
PER ALEX SØRENSEN, PLANENERGI



MM
Modelling.

The main part of Danish DH systems 

are calculated in the EnergyPRO

software from www.emd-

international.com

Each unit in the production system, 

demand, prices for fuels, emissions etc. 

is defined and the calculation result is 

economical and environmental benefits 

for scenarios compared to a reference. 

If needed the thermal storage can be 

calculated in TRNSYS and files used in 

EnergyPRO

The illustration is an example of a tri-

generation system. The next slide 

illustrates when the units are running.
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http://www.emd-international.com/
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Operation

The job is to find the cheapest heat 
production price.  An example: 

Støvring Kraftvarmeværk (yearly 
production app. 80,000 MWh) has 3 gas 
engines, an air to water heat pump and 
gas boilers. They get every day a price 
prognose for electricity. 

From this prognose they decide how to 
operate the different units during the 
next 24 hours and if they will give bids on 
up- or downregulation of the electricity 
production.
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Operation

Wednesday last week  the 
marginal electricity price for 
starting the engines were 1,285 
DKK/MWh and if the electricity 
price is lower it is more feasible 
to run the heat pump.

During the day the heatpump
(last line) was running on a fixed 
electricity price the first 6 hours. 
After that the heat pump was 
offered as down regulation.

The actual electricity price at the 
middle of the day was 1,339 
DKK/MWh so the heat pump 
skould not run, but down 
regulation was accepted for an 
electricity price less than 0 DKK 
for 3 hours
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THANK YOU

HEATSTORE (170153-4401) is one of nine projects under the GEOTHERMICA – ERA NET Cofund aimed at accelerating the uptake of geothermal energy by 1) 

advancing and integrating different types of underground thermal energy storage (UTES) in the energy system, 2) providing a means to maximise geothermal heat 

production and optimise the business case of geothermal heat production doublets, 3) addressing technical, economic, environmental, regulatory and policy 

aspects that are necessary to support efficient and cost-effective deployment of UTES technologies in Europe. The three-year project will stimulate a fast-track 

market uptake in Europe, promoting development from demonstration phase to commercial deployment within two to five years, and provide an outlook for 

utilisation potential towards 2030 and 2050. 

The GEOTHERMICA project is supported by the European Union’s HORIZON 2020 programme for research, technological development and demonstration 

under grant agreement No 731117.

www.heatstore.eu

http://www.heatstore.eu/
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