5 GeoSph
& GeoSphere

QM Fachtagung Warmenetze als Energiedrehscheibe

Einbindung von Geothermie in
Warme- und Kaltenetze
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Alleskonner Geothermie = Austria
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Alleskonner Geothermie
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Retrofitted

Greenfield

Gegeniberstellung Geothermie und Warmenetze

Cascade

Source depth Exergy content
, High enthalpy
Hot steam heating networks 1G6 geothermal
Deep
geothermal
Pressurized hot water heating Moderate enthalpy
networks 2G geothermal
Prefabricated heating networks 3G
(current state of the art) Medium depth Low enthalpy
geothermal geothermal
Low temperature heating 4G
networks
Low temperature heating & 5G Shallow Ambient
cooling networks geothermal geothermal
(pilots)
DH network .
generations Geothermal classification

Temperature range of
geothermal resources

> 200°C
Process heat
Electricity driven CHP

Heating driven CHP
HT cooling

Direct heat use
HT UTES

Balneology
Forced cooling

HP supplied heating
LT UTES

Low

High
Accessibility of geothermal resources

Roadmaps for integrating geothermal energy in its full technological spectrum into heating and

cooling networks across Europe;
Gotzl et al., European Geothermal Congress 2022, 19 October, Berlin
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Gegeniiberstellung Geothermie und Warmenetze I & GeoSphers

Temperature range of

Source depth Exergy content geothermal resources
> 200°C
, High enthalpy
Hot steam heating networks 1G geothermal Process heat
Deep Electricity driven CHP
geothermal . .
Pressurized hot water heating Moderate enthalpy| Heating driven CHP
networks A geothermal HT cooling
Direct heat use
Prefabricated heating networks 3G HT UTES
(current state of the art) Medium depth Low enthalpy
geothermal geothermal Balneology
Low temperature heating 4G Forced cooling
networks HP supplied heating
Low temperature heating & 5G Shallow Ambient LT UTES _
cooling networks geothermal geothermal Free coohr_mg_
(pilots) De-icing
DH network -
ificati Low High
generations Geothermal classification

Accessibility of geothermal resources

Roadmaps for integrating geothermal energy in its full technological spectrum into heating and
cooling networks across Europe;
Gotzl et al., European Geothermal Congress 2022, 19 October, Berlin
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Hydrothermale, Tiefe Geothermie als Warmequelle
 Temperaturniveau ca. 80 - 120 °C
* Leistung pro Anlage / Dublette ca. 10 MW

Mitteltiefe Geothermie (ATES)

* Temperaturniveau ca. 40 - 80 °C

* Leistung pro Anlage / Dublette ca. 10 MW
» Speicherkapazitat bis 10 GWh

Oberflachennahe Geothermie (BTES)
 Temperaturniveau ca.0-30°C

* Leistung pro Bohrung (150 m) ca. 4,5 kW

» Speicherkapazitat pro Bohrung (150 m) ca. 9 MWh
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EGEC Geothermal Market report:

“ In Europa 364 Geothermie-gestiitzte
Fernwarmenetze, in Summe ~ 5.6 GW Leistung

Hot steam heating networks

Pressurized hot water heating
networks

Prefabricated heating networks
(current state of the art)

Low temperature heating
networks

Low temperature heating &
cooling networks

(pilots)

Source depth Exergy content

High enthalpy
1G geothermal
Deep
geothermal
Moderate enthalpy]|
2G geothermal
3G
Medium depth Low enthalpy
geothermal geothermal
4G
5G Shallow Ambient
geothermal geothermal
DH network . .
generations Geothermal classification

Source: EGEC Geothermal Market Report 2021

Roadmaps for integrating geothermal energy in its full technological spectrum into heating and cooling networks across Europe;
Gotzl et al., European Geothermal Congress 2022, 19 October, Berlin




Geothermie als Warmequelle: Status in Europa

EGEC Geothermal Market report:

In Europa 364 Geothermie-gestiitzte

Fernwarmenetze, in Summe ~ 5.6 GW Leistung

Zusatzlich etwas > 100 5G Netze in Europa mit
oberflachennaher Geothermie zur saisonalen

Speicherung

Hot steam heating networks

Pressurized hot water heating
networks

Prefabricated heating networks
(current state of the art)

Low temperature heating
networks

Low temperature heating &
cooling networks

(pilots)

Source depth Exergy content
High enthalpy
1G geothermal
Deep
geothermal
Moderate enthalpy]|
2G geothermal
3G
Medium depth | | LOW enthalpy
geothermal geothermal
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generations Geothermal classification
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Roadmaps for integrating geothermal energy in its full technological spectrum into heating and cooling networks across Europe;
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Einleiter- und Zweileitersysteme

Netztemperaturen: 10 - 30 °C




Warmenetze: 5. Generation
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Einleiter- und Zweileitersysteme

Netztemperaturen: 10 - 30 °C

Erdwarmesonden als saisonaler Speicher

Seasonal and
simuttanaous
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Floating warm and cold water temperatures
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Eijdems: 5th generation district heating and cooling systems as a solution for renewable urban thermal energy supply. Adv

Geosci., 49,
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Warmenetze: 5. Generation

Space )
heating Residual

and heat Renewabla

cooling haak
FOUrCESs

NN\N

Stores and offices
Balamced ovear tha

year

Dwedlings
Heating dominated U

Industry

Benswiable
| electricity |
| SELrees |

(I \

N AT |

Storage
For temporal unbalance

9)) (« GeoSphere
)2(2,.: Austria

Einleiter- und Zweileitersysteme

Netztemperaturen: 10 - 30 °C

Erdwarmesonden als saisonaler Speicher

Seasonal and
simuttanaous
feat and cald
damand

Floating warm and cold water temperatures

Stef Boesten, Wilfried Ivens, Stefan C. Dekker, Herman Eijdems - Stef Boesten, Wilfried Ivens, Stefan C. Dekker, Herman
Eijdems: 5th generation district heating and cooling systems as a solution for renewable urban thermal energy supply. Adv

Geosci., 49,

© GeoSphere Austria

14



Warmenetze: 5. Generation 92 (Rg gﬁgﬁ?ahere

Winter EF'“':E' fesidual . . o .
siting Einleiter- und Zweileitersysteme

and feeat Renewabls
cooling haak

AN AN /AN
IJ]IC' \Jr i Jf L a\ SOUFCRS
. o Netztemperaturen: 10 - 30 °C

NN\N

Stores and offices
Balamced ovear tha

year

Dwedlings
Heating dominated U

Industry

Aus Fernwarme(-riicklauf)
zusatzlich regenerieren
(im Sommer/Herbst)

Benswiable
|'| aelectricity |
| SHUPCES |

I \
- =il
%‘a Z ™ | 4 . .
Erdwarmesonden als saisonaler Speicher

Storage
For temporal unbalance

Seasonal and
simuttanaous
feat and cald
damand

Floating warm and cold water temperatures

Stef Boesten, Wilfried Ivens, Stefan C. Dekker, Herman Eijdems - Stef Boesten, Wilfried Ivens, Stefan C. Dekker, Herman
Eijdems: 5th generation district heating and cooling systems as a solution for renewable urban thermal energy supply. Adv.

Geosci., 49,

© GeoSphere Austria



Anergienetze: Aktuelle Beispiele I & Secbenere
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Geothermie

Village im Dritten

250.000 m? BGF
» 500 Erdwarmesonden
» Kombiniert mit Fernwarme

,Smart Block*
.. Geblergasse
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Das Versorgungsgebiet
im Viertel Zwei.




500 Erdwarmesonden

Annahmen:

= 150 m Tiefe (75.000 Bohrmeter)
= 30W/m

= 2000 Betriebsstunden / Jahr

» 4,5 GWh Speicherkapazitat
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> Entspricht etwa 140.000 m*® Wasserspeicher




Village im Dritten I & GeoSphere

500 Erdwarmesonden

Annahmen:

= 150 m Tiefe (75.000 Bohrmeter)

= 30 W/m

= 2000 Betriebsstunden / Jahr

» 4,5 GWh Speicherkapazitat

> Entspricht etwa 140.000 m® Wasserspeicher
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Aktuelle Projekte

SAPHEA @

INTEGRATING GEOTHERMAL HEATING
AND COOLING NETWORKS IN EUROPE

@ LQ GeoSphere @thlnk
= Austria

VIA University
College
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il -—- GEOTHERMAL
Ccost "

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY
Towards Decarbonized
TECHNISCHE
UNIVERSITAT
WIEN
Vienna | Austria

Heating and Cooling!

Technical

UNIVERSITA gfn ,'\‘,,’ﬁf,';ﬁ
AGH DI TORINO
~ o E Geothermal
CNGIC Engineering Ltd
Solutions

* X 5%
*

*

***

Funded by
the European Union

Funded under the Grant Agreement number 101075510

© GeoSphere Austria 21



SAPHEA und Geothermal DHC 92 (2§ ST TR

Projektinhalte
SAPI,-IIIE;_\ q e i W COST Geothermal DHC
Ein |r1. “”fg von Geot ermle.ln Warmenetze » Aufbau eines interdisziplinaren Netzwerks von
 Identifikation von Marktbarrieren Wissenschaftlerinnen in Europa
* Bereitstellung niederschwelliger Informationen . Aktuell Mitglieder aus iiber 30 Landern

und Entscheidungsgrundlagen (,,Market uptake
Hub“ und ,,Decision support Tools®)

O Ccosc GEOTHERMAL “

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

Funded by Towards Decarbonized
" Heating and Cooling!
the European Union

SAPHEA @

INTEGRATING GEOTHERMAL HEATING
AND COOLING NETWORKS IN EUROPE

Funded under the Grant Agreement number 101075510

© GeoSphere Austria 22



Projekt SAPHEA: Kernfrage

Wie kommen wir zu einem hoheren Anteil an Geothermie in Warmenetzen?

(= Austria

(« GeoSphere
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Bestehende Netze

Netz Betriebstemperatur

Neue geothermische Technologien
Fortschritte in der Bohrtechnik

Verbesserung der sozio-
Okonomischen
Rahmenbedinungen

Neue Netze

) N
100%

Upscaling und Ausbau von Demoprojekten

One-stop-shop

Integrative Warme-Raumordnung

Durch Geothermie zu
deckender Anteil

2G

<1%

Source: Goetzl et al., 2022b

SAPHEA® [

INTEGRATING GEOTHERMAL HEATING
AND COOLING NETWORKS IN EUROPE

*

*

Funded by
the European Union

© GeoSphere Austria

Funded under the Grant Agreement number 101075510

23



SAPHEA @

INTEGRATING GEOTHERMAL HEATING
AND COOLING NETWORKS IN EUROPE

Status report on key market drivers related
to the implementation of geoHC network

07 April 2023

Author: Philippe Dumas (EGEC) / Madeline Vander Velde (EGEC)

Deliverable: D2.1 Status report on key market drivers related to the implementation of geoHC
network / Version: 4 / Status: V1
Revision Team: G. Goetzl (Geological Survey of Austria) / Kai Zosseder (TUM)
Submission date: 07 April 2023

Verified by: Kai Z (WP2 lead)/ App: d by: WP2 partners
Confidentiality level: Public
Contact: G. Goetzl
el
E www.saphea.eu
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Wird demnachst veroffentlicht
> ldentifikation der wichtigsten Markttreiber (positive sowie negative)
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Projekt SAPHEA: Erhebung von Szenarien

Grid temperature
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Market readiness

GeoHC scenarios
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Medium deep l
hydrogeothermal :
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Other high enthalpy
sources
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Existing DH|
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|
Deep hydrogeothermal

Deep closed loops #

| _________________ -l

Meshed geoHC
networks

Existing buildings

_——— e E === ==s====g

Network [ grid scenarios

“Tree pattern”

* Central heat source — high

capacity

* Hierarchical network

Capacity controlled by pipe
diameter

“Ring pattern”

* More than heat source

connected = low to moderate
capacities

* Hierarchical and non-

hierarchical networks possible

* Capacity controlled by network

One- and bidirectional flow
possible

— | -
8 & 5G-4G BHE fields GreenﬁeldI
s> BTES
> & | Meshed geoHC
294 | l networks
0.1 MW 1MW 10 MW 100 MW
Grid capacity

© GeoSphere Austria

“Mesh pattern”

* More than one individual

networks connected

* Unstructured and non-

hierarchical compounds
Organic growth possible
Energy balance via heat
exchangers (no hydraulic
connection)

“Cascade pattern”
T2

(A
1

* More than one individual

networks connected in a
cascade order

Hierarchical compounds
controlled by temperature
levels (T1>T2)

* Organic growth possible
+ Energy balance via heat

exchangers (no hydraulic
connection)

(= Austria
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s

26



9)) (« GeoSphere
)2(23 Austria

W

GEOTHERMAL DISTRICT -
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\\ DAYS 2023
\ 2 days event + excursion
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........ © AARHUS (DENMARK)

Pt el 2 @E SAVE THE DATE!
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S GeoSphere
Zusammenfassung P& Geose!

> Tiefe Geothermie als Quelle fiir Warmenetze 1. - 3. Generation
» Warmespeicherung Kerntechnologie fur die Dekarbonisierung von Warmenetzen
Erdwarmesondenspeicher als saisonaler Speicher fiir Netze 5. Generation (kalte Nahwarme)

Steigerung des Anteils von Geothermie in Warmenetze
Aquiferspeicherung (ATES) als saisonaler Speicher fiir Warmenetze 3. und 4. Generation
Senkung der Netztemperaturen forderlich
Ausbau von Sekundarnetzen, Kaskadische Verbindung von Netzebenen
Weiterentwicklung im Bereich Hochtemperaturwarmepumpen

© GeoSphere Austria 28
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