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Future smart & flexible geothermal systems Key highlights & Objectives
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Smart control of 5th generation networks |
the whole system with shallow geothermal | » Optimizing the design & operation of innovative district Overall budget: Start: June 2024
| heating and cooling systems with UTES pm L Dusstiehgivears
Low/Medium T :
; e e o e > Developing optimal system designs for future geothermal
B systems across Europe
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Hydrothermal reservoir / EGS » Enabling a high system replicability & fast market update 11 partners
/ Advanced closed loop system 6 countries

» Future geothermal systems will combine several technologies, such as high-temperature
Underground thermal energy storage (UTES) and fifth-generation networks (5GDHC)

» Increasing demand to provide reliable flexibility by renewable energy sources also for Paving the way for market entl‘y

geothermal energy

» From the beginning of the project, two novel test rigs at TUM and ULIEGE will collect long-term

» FlexGeo will develop advanced system designs, technologies and operational strategies to . . . _ .
operational data. The gathered experience will be used for the optimal design of the demonstrator.

maximize the flexibility and efficiency of future geothermal systems

The reversible ORC / HTHP tech nology » A 200 kW, demonstrator will be installed at a real district heating network at the TUM campus in

Garching, Germany

Combination of a heat engine (ORC) and a heat pump (HTHP) in one plant, using

similarities of the required components and working fluids: » Since the demonstrator has already the capacity of future potential modular reversible ORC systems,

the market entry of this technology might occur directly after the project end

A hall _ Two rev. ORC test rigs Demonstrator operated at a Market entry directly after
Compressor/Expander dvantages and cha enges. (TUM + Uni Lidge) real district heating network
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State-of-the-Art Innovation pathways Proposing novel innovative optimal system designs and

: _ , : : . operational strategies for flexible geothermal systems across Europe
» The reversible modular ORC approach exhibits an operational range of twice its nominal F 5 . y 3

capacity » Detailed open-source models of the various geothermal technologies will be developed & published

> By imp|ementing advanced control StrategieS, a switch between both maximal Operationa| > An integrative mOde”ing framework will be used to Identlfy Optlmal SyStem deSignS and OperatiOnal

modes should be achieved in less than 3 minutes Strategies for future flexible geOthermal energy SyStemS
The potential operational strategies of the rev. ORC > In-depth assessment of the FlexGeo technology for selected case studies in Europe
Heat demand driven operational mode Get actively involved & talk to us
» During winter, the heat pump mode is used to Register for the
30 | R provide additional heat by cooling down the /5 FlexGeo aims at a very active stakeholder interaction by establishing an project newsletter
25 . G(:gtehenﬁ hee?ta?ang; | geothermal brine fu_rther, substituting oil or observer board OHEwIO
= | gas peak demand boilers &.rg-s%}
2; AP N . S _ _ » We are seeking several case-studies across Europe to assess the FlexGeo BRE ‘i:%
El » During times with low heating demand, power |  technologies and our modelling toolbox Ok -
5 10 ORC is generated by the ORC mode o
i > Potential travel reimb t for external stakeholder to participate in project Preliminary
: otential travel reimbursement for external stakeholder to participate in projec : :
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most Notrs -0 year, J Y| 2025 and the ORC conferences 2025 and 2027 are planned Ao
improves the economic performance OJ AL
Electricity price driven operational mode )
eet the FlexGeo members at ECOS 2024
Hourly day ahead prices in Jan. 2022 in Germany
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z 2 » Combining the rev. ORC with a storage
= . o . Christopher Schifflechner _
° systems allows reacting to the electricity price Research Group Leader Vincent Lemort s =l Tryfonas Roumpedakis Cotirios Karellac
E B | Technical University of Munich _ Pro.fesscf)r.\ Senior Researcher Professor
2 . > The thermal storage system might be either a Project coordinator Jniversity ot Hicge NTUA NTUA
é ' smaller surface installation or a seasonal
2 . Aquifer UTES system
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