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Misja IGSMIE PAN

- Instytut Gospodarki Surowcami Mineralnymi i Energig powstat w 1986 roku w
Krakowie jako jednostka

J IGSMIE PAN podejmuje interdyscyplinarng dziatalnoS¢C badawczg w obszarze
, obejmujgc takie dziedziny jak: gornictwo,

geologia, , energetyka | , Inzynieria
srodowiska, uzupetniona o zagadnienia z zakresu geofizyki, , prawa,
oraz inzynierii chemicznej | materiatowe).

u jest dostarczanie nauce | gospodarce nowoczesnych,

ekonomicznych, ekologicznych 1 spotecznie atrakcyjnych rozwigzan stuzgcych
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Najwazniejsze badania | osiggniecia podejmowane
przez IGSMIE PAN w obszarze energii geotermalne)

! Zaprojektowanie i budowa pierwszego w Polsce Dos$wiadczalnego Zaktadu Geotermalnego Banska - Biaty Dunajec (I pot.
lat 90 XX w.), ktory dat impuls do budowy 1-szej w Polsce cieptowni geotermalnej;

-1 Demonstracja kaskadowego wykorzystania ciepta geotermalnego (od lat 90 XX w. — nadal);
-l Pierwsza w Polsce rekonstrukcja starego odwiertu badawczego Mszczondéw IG-1 na cele cieptownicze (2000 r.);

-l Opracowanie wytycznych projektowch poprawy chtonnosci skat zbiornikowych w zwigzku z zattaczaniem wod termalnych
w polskich zaktadach geotermalnych (2011 r.);

| Atlas wod termalnych do skojarzonej produkcji energii elektrycznej i cieplnej w uktadach binarnych w Polsce (2014 r.);
| Liczne projekty robét geologicznych oraz dokumentacje hydrogeologiczne dla wiercen geotermalnych w Polsce;
-l Modelowanie numeryczne przeptywu ciepta i masy w zbiornikach geotermalnych w Polsce;

-l Modelowanie matematyczne systeméw energetycznych (geotermia oraz hybrydowe zrédta energii);

1 Optymalne zagospodarowanie wod geotermalnych w celu pozyskania ciepta i energii elektrycznej na wybranym obszarze
Podhala (2016 r.);

! Efektywne wykorzystanie wdd i energii geotermalnej m.in. do ogrzewania, balneoterapii, suszenia drewna, rolnictwa,
hodowli ryb | produkcji wody pitnej na bazie schtodzonej wody geotermalnej (z wykorzystaniem procesow
membranowych);

] Metody i ocena skutkéw srodowiskowych wykorzystania OZE.
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Rozwéj IGSMIE PAN

Realizacja projektu ,, " Jjest w koncowej fazie. Obejmuje m.in.
budowe nowego skrzydta biurowego dla IGSMIE PAN wraz z budowg nowych, bgdz rozbudowg istniejgcych laboratoriow:

1 Kompleksowych Badan Odpaddéw i Biomasy,
1 Modelowania Inzynierskiego,

1 Geofizyki Inzynierskiej (rozbudowa)
1 Laboratorium Geotermalnego w Banskiej Niznej (rozbudowa).

Wizualizacja nowego budynku IGSMIE PAN Marzec 2022 Pazdziernik 2022
w Krakowie
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SLOVGEOTERM a.s. . (r
Beneficiary partner (project partner no. 2) SLOVGEOTERM a.s.

TEPELNY VYKON [MWt]
THERMAL OUTPUT [MWt]

10 20 30 200 400/800 1000

Oto Halas
Managing director SLOVGEOTERM a.s. 05.12.2022



SLOVGEOTERM a.s. (2)

« Joint stock company, found in 1992
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* Consulting and engineering company - projects focused on
utilization of geothermal energy

« Complex Solutions for Geothermal Energy Utilization

30 YEARS EXPERIENCE OF GEOTHERMAL
ENERGY UTILIZATION IN SLOVAKIA

Our projects:

* Geothermal district heating system in towns of Galanta,
Sala, Sered and Velky Meder (the only 4 existing In
Slovakia)

* Greenhouse heating projects and spas

* Preparation of large scale DHS and power plant in the
town of Kosice

 And others
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SLOVGEOTERM a.s. (3)

Running projects:

» User4GeoEnergy Project (responsible for WP4)

Kezmarok geothermal DHS — new well drilled, well testings and connection to DHS preparation

Liptovsky Mikulas — industrial usage of GE — new well drilled, preparation for well testing

« Kosice geothermal DHS — largest GE project in Slovakia reincarnation

« Participation at Ziar and Presov geothermal power plant projects — EIA and preparation of tender for
drilling works

Thank you!

SLOVGEOTERM a.s.
Palisady 39, 811 06 Bratislava, Slovakia

slovgeoterm@slovgeoterm.sk
SLOVGEOTERM a.s.| www.slovgeoterm.sk
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InnoGeo —the team
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The Szeged case study

InnoGeo Is closely associated with switching the district heating of Szeged to geothermal.
This robust development provides bacground to our project activities.

The municipally owned District Heating Company of Szeged supplies heat and domestic hot
water to 27,256 apartments and 433 public buildings in Szeged, Hungary — a city of 162,593
Inhabitants near the Hungarian-Serbian-Romanian tri-border.

In 2015 the City Hall appointed a new expert team to manage SZETAV and to initiate the
iIntegration of renewables into district heating. The aim was to reduce the emissions of the
gas-powered heating plants, and to improve the economy of the system with the help of
renewables.

There are more than 250 geothermal DH systems in place in Europe, with capacities ranging
between 1-50 MW, and geothermal energy systems are widespread in the Southern Great
Plain region too. These systems are based on favou
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The Szeged case study

om

Circumstances 1: geothermal potential
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« < Geothermal gradient: 150% of the world

* average

» +Average well yields: 90 oC, 70m3 /hour

« « Reservoir well researched by CH industry

« < Already operating geothermal systems, SPA's
* In nearby towns

« + Two privately owned geothermal heating

* circuits in Szeged
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The Szeged case study

Circumstances 2. heat-market, energy supply,

DH infrastructure, air quality

e 27,000 households supplied by DH —

* another 27,000 not

« + Numerous near-crisis gas supply situations
* Inrecent years — time to look for new

e resources

« « Bad air quality throughout winter — need for
e green energy pronounced among the public
« + Making Szeged the ,greanest” city in
 Hungary — a political agenda of the City Hall
* (electric public transport, geothermal DH,

* planting trees)

b



The Szeged case study

Introducing geothermal to 20 of the 23 heating circuits in 9 projects
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The Szeged case study

1,700 - 2,000 m deep thermal wells are drilled to produce 70 m3/h thermal
water at 90°C. According to the plans, with the help of deep geothermal energy
a total of nearly 20 million m? of natural gas would be replaced with 600,000 GJ

of geothermal energy per annum, reducing the greenhouse gas load of t
of Szeged by 35,000 tons/year, improving air quality and security of supp
70-million-euro development is funded from ERDF sources and
Investments.

ne city
y. The

orivate

Geothermal In the DH will result In saving 595,887 GJl/year (82%) or
17,525,718 m3/year (68%) natural gas, provide 536,298 GJ/year thermal
energy In district heating and 34,699 t/lyear (65%) CO, emission saving. The
project Is implemented Iin 9 instalments, that is 9 geothermal heating circuits
(extraction — production well triplets) are being constructed, and these will

heating circuits in the DH of Szeged.
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Main contributions to the User4GeoEnergy project

So far
Social media presence (facebook, instagram) — WP2

Developing a story-teling website on the Szeged geothermal project and an e-learning material geothermal in general — WP3

Providing data on the Szeged site — WP4, WP5 our

common
service
provider!

Ad moloria estium eum, simpedis exeritiis essita volupi-

taqui bla voluptat molupta vellorest ea voloritincid quo

moluptaese essum facea non repreritis conesci entiis
Yet to CO m e num re mo moloris et omnitassimet fugitat essecus

aut quatem di dio. Nat odis et mil ipiet ipition pereper

feruptat la quassitatur? Omnimus, officitatis aspitat.

Developing the design of the Geothermal District Heating Service Hubs

ipsae velest, voluptium adis ate laborerumaqui idem. Giti-
buscipis pelecuptae pre, ommodia ssimusanto ommolor
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corerum voluptaquas quidit acitibea excepudaes re nonestrum ev-

Liechtenstein Norway

Norway grants grants
si berite namet ese-

quidebis doluptatur
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Geothermal
District Heating
Service Hub

re,utam, tetre sum Ga. Nam nisciminus
quam voluptatest, Ma voluptu remporibus acim es dunt utem-
cullesre non! perercid qui optatur?

Agniet que nosa venihit, eum hicipsa atiorem. It fugia
aut laborum int, con pro volorrum site pra nis consed es
volum aliquam sit eum.

Tionecerum quo blaciatem autet hit venient,
volor rerum iustrum ut eumendae dus atem-
per cilibea cum reritio. Ut apis ant vellaut

Bratislava | Krakow | Szeged quos es di blab ius a vel ipsam, cum aut.

www.innogeo.hu/gdhsh

http://www.slovgeoterm.sk/gdhsh https://min-pan.krakow.pl/gdhsh www.innogeo.hu/gdhsh
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NORCE — Norwegian Research Centre

NORCE Is an independent research
Institute that conducts research for both
public and private sectors, to facilitate
Informed and sustainable choices for the
future.

o |
I |



9 @

95 750 15%

MEURO employees nationalities doctoral degrees




NORCE’s main strategic objective

1 2

Safe and Inclusive Energy Future
Socleties

3 il

Climate and Sustainable

Environmental Risk Oceans and Coasts



/ Energy systems \

» Heat pump applications
» Underground thermal
energy storage)

> Integrated energy systems
PV &, solar thermal collectors
Hydrogen, Wind
CCS, PCM store
Smart systems

» Energy system modelling

K Modellica, TRNSYS, /

Optimising,
/ Geology & Resevoir\

> Geology & Geophysics
Crystalline & sedimentary
Geomatics & Virtual outcrops

> Resevoir characterization
Fractured & porous
Geochemistry & microbiology
Flow laboratories

» Modelling & flow simulation
K Eclipse, CGS, Roxar, OpenPore/

N\
=

<\

» Social embeddedness level

> LCA, sLCA & LCOE

\_ » Environmental impact

Monitoring

4 N

» Distributed fibre-optic sensing
DAS — acoustic, seismic, fluid flow
DTS — temperature
DCS — chemical
» Synthetic Aparature Radar
SAR / InSAR
Subsidence
Active faults, Environmental impact
> Drone surveys
small to large (BLOS) all classes

» Seismic Electric Effects (SEE)

Fluid saturated fractures

/ Well and borehole \

» Drilling
Automation, Hard rock drilling,
Drillstring dynamics

» Well operations
Well integrity, Cementing, Barrier

evaluation, Risk management

Q Borehole heat exchangers /




norceresearch.no

Thank you.

@NORCEresearch
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[1] ORKUSTOFNUN

National Energy Authority

Geothermal District
Heating and Good
Practices In Iceland

Baldur Pétursson
Manager International Projects

Orkustofnun

National Energy Authority (NEA)

[I | [! 8.12.2022




Policy Towards Sustainable Energy Future

Future Vision

Sustainable Energ

Iceland is a land of clean and se

Energy is the driving force
of a diverse economy

Energy

Energy efficiency and
Energy security Energy transition economisation Environment

Public energy needs - Measures taken for energy » Energy efficiency improved The nation reaps the + Nature conservation taken
met at all times transition to make Iceland and waste minimised benefits of its energy into account in energy use

independent of fossil fuel . resources AR
»  Multi-use of resources « Minimisation of
for transport on land, on

Efficient and competitive environmental impact

Infrastructure sound

and resilient

the sea and in the air enerev market
rey Sustainable use

Energy system
diversified Equal access to energy of energy resources

countrywide

O

Harmonisation Values Knowledge

Pillars




Policy Towards
Sustainable
Energy Future
IS based on
8 key elements

Energy
transition and

climate matters

Secure
energy supply

Sound
and resilient

countrywide
infrastructure

Renewable
energy

Sustainable

Energy Future
2050

Competitivity
and value
creation

Energy

efhciency, smart

technology and
diversity

Benefit
to society and

consumers

Nature
conservation
and minimized
environmental
impact




Role and tasks of the National Energy Authority

Energy Policy Recommendation

Climate change, energy transition and
Innovation

Licensing resources

Monitoring resources

Data, energy efficiency, research

International cooperation and PR,
(EEA Grants, WEC, Nordic, IGA, IEA, etc.)
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District Heating Areas in Iceland




Primary energy used In Iceland

& ;‘ . A
~ Primary energy use in Iceland 1940-2020
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Expansion of GeoDH
Space Heating by Source 1953-2019 and reduction of CO2

External conditions — raised the need to increase geothermal heat and GeoDH Planning 1970 - 1982
It took only 12 years to increase GeoDH from 50% to 90% of total space heating

and it took only 12 years to decrease oll for heating from 50% to 10%
the reduction of CO2 emissions in Reykjavik decreased from 170.000 tons to 18.000 or 90%

" Space heating by energy source 1952-2020

I|:| :I I:I 1 Orkustofnun Data Repository: 05 - 2021 - T012 - 01

300.000

Tons

250.000

200.000

150.000

100.000

20.000

Reduction in CO, emissions
in Reykjavik due to space heating



Environmental and climate benefits of
geothermal utilisation Is mitigating climate changes

Reykjavik 1933 and today

= X -

Reduction in CO, emissions
in Reykjavik due to space heating

300.000

Tons
290.000

200.000

150.000
90% reduction In

CO2 19/73-1977
100.000

20.000

Source: Reykjavik
i Sy ENEIOY

1961
1963
1965
1967
1969
1971
1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999




Icelanders also needed support for development of

geothermal energy

350 geothermal loans granted by the
government to address the upfront risk
of locating geothermal resources by
drilling

* Successful projects repaid the loans - 20
district heating systems developed

* Unsuccessful projects received 50% funding
vs. 50% loans

* Recent success rates of geothermal drilling:
44% for 15t well, 60% for 5t" well and 75% for
15t well

A kr

financ

Collect e

Space Heating and Geothermal Loans

a1Ee) Funpealy =oeds

pIDIIE

0] &)

ad i) Adlaua

Heimild: Orkustofnun




Economic benefits of geothermal utilisation
IS valuable and increases energy security

National savings by geothemal districht heating,
GDP as % af GDP

Savings is defined as the difference in

value between price of heating by oil
49, and GeoDH

Average 1950 - 2018 = 2,4% of GDP




Utilisation of Geothermal Energy
Companies within the Resources Park at Reykjanes

Geothermal Power and Heat Generation Geothermal Power and Heat Distribution

Veitur

Blue Lagoon Health Spa Blue Lagoon R&D Centre
* "a_“:r =

. ' ""‘\; ‘; ¥ |
i )

S O

Health Spa © @ @ ‘ ‘ @

_—

Research and
Development Centre

Blue Lagoon Clinic Fish Drying

Hatelgur



Utilisation of Geothermal Energy
Companies at Hellisheiol Resources Park

We turn CO, into stone

Carbfix provides a natural and permanent storage solution by turning CO, into stone
underground in less than two years.

Carbfix - innovation
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Geothermal Heating System at HoOfn
The Latest Geothermal Heating Utility in Iceland

* Most cost effective for both customers and heating company if customers connect to the
heating utility in the beginning.
« Connection on later stages will depend on real costs in addition to the Initial cost.

* Further work In progress: Further information, e.g. regarding technical information and
requirements.




Energy Meters — Smart Metering

Two types of energy meters used in Iceland

Heat meter (E1)
6:2°C..180°C
A®:3K..178K

C €[M17]0200

DK-0200-MI004-040
ap, p/l: See display

‘I:rzl' &”'7xl'wgfji;i:;;‘,—,_.————-— :
\’\.\P — | S/N: 80000095/K8/17
Kamst " Type: 603C219
Pt500-ENGO751
Battery, 1 x D-cell

- - - e e ————

Cooling meter (E3)
0:2°C ..180 °C
A®:3K ...178K
? TS 27.02 012
: Bhc: See display
LOGGILDING
N!YTE&J’(::?STOFN
Notkunarleidbeiningar a P
www.veitur.is/maselar L
e———)
——
=

5 282610899287 7
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Competitiveness of the Geothermal Sector

Success of Geothermal District Heating Is based on 8 Key Factors

8 Key Elements of Success in the Geothermal
Sector and District Heating

. Authorities and regulation,

. Geothermal resources,

. Scientific & technical factors,
. Education & human factors,

. Access to capital,

o O A W N P

. Infrastructure and access to
markets, sectors and other
clusters,

7. Access to International
markets and services,

8. The company, management,
expertise & industry, clusters
assessment

In cooperation with international and domestic
experts, on geothermal resources, finance, legal,
management and other expertise.

Geothermal

Authorities
Regulations~ -5’
{ Resources

Access to k
International ‘ ,/S i k i é
Markets and / k {‘\%
!
|
1
!

oetvices Scientific &
Industry Companies Technical
Clusters W Management gactors
Infrastructure, . Expertise
Access to k

Markets, [(\ k
Sectors and \ k ’7&
Clusters /
Access to ] A

and Cost of Educational 4. -
Capital & Human
Factors

mo=

Source: Solvell & Lindquist 2012, Amended, B. Petursson, National Energy Authonty, 2014
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enewables and Energy Transition is a powerful tool to
mitigate global warming and increase energy security

Thank You




