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CHAPTER 1

Energy Institute Hrvoje Po g a r




— About us

A Energy Institute Hrvoje P o ¢ @EIHP) is an institution
owned by the Republic of Croatia, self-financed by
providing services to the public and business sectors.

A Our activities include:

A Implementing scientific research in the energy field
A Providing professional support to public authorities

A Providing advisory services in the domestic and

international markets
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— References

Revenuereakdown

\/

We are recognized in Southeast Europe and
active in other parts of the world. Through our

partnerships, we constantly strive to strengthen

our presence in the global market.
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— EIHP In geothermal project development

A Geothermal potential
studies

A Analysis of the heating
sector and potential use
of geothermal sources

A Prefeasibility studies

A Geological-geophysical
studies for geophysical
data recording projects

A Renewable Energy
Policies
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CHAPTER 2

Geological background of geothermal potential in Croatia
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— Croatia

Population: 3 888 529
Area: 56 500 km?

Climate: continental, mediterranean

Terrain: geographically diverse; flat plains along
Hungarian border, low mountains and highlands near
Adriatic coastline and islands

Coastline: 5 740 km g a’c BOSNIA AND HERZEGOVINA
Number of islands: 1 185 (inhabited: 66) S - Sagjove

Highest peak: Dinara at 1 831 m
National parks: 8

[l Notional Capital (780,000 n 2001)
© over 190,000

MONTUENEGR(C

Arable land: 1 077 403 ha i _
Irrigated land: 29 680 ha (2.7 %) o B | i, /
= x s

75 km
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— Geological background

A Two main regional geological provinces:
Pannonian Basin and the Dinarides

A Geothermal potential - Pannonian basin

A The back-arc extensional basin system,
established in the Miocene on deformed
older rocks in the Central Paratethys
region, characterized by a thick, marine,
brackish, lacustrine, continental, and fluvial
clastic fill

A Neogene sedimentation was dominated by
both tectonic and eustatic processes, and
depositional sequences commonly were
bound by unconformities
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— Geological background

A Related to continental crust thickness (depth of Moho discontinuity); < 20 km

A Favorable values of heat flow density and geothermal gradient

Gustoda toplinskog toka (mW/m2)
achosiocd 50100 mism*
rye— poamp—

20 - 30 mwmt 12515 W

Source: Grad et al., 2009.

Source: Geothermal Atlas of Europe
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— Geothermal background

Panonian basin

|

Dinarides
0.018 °C
World

0.03 'C/m

Geothermal gradient in
northern Croatia Is
60% higher than
European average.
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Modificirano prefna Jeli¢ et al.,1985.
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A\

Heat map that
indicates
geothermal play
areas, made
from available
well data

Legend Temperature range

Counties B <=54
______ ~ County border B 54 - 68
Geothermal play I 68 - 82
© Reservoir temperature B 82 - 96

(°O) I 96 - 110

1] 110 - 124

[ 124 - 138

I 138 - 152

B 152 - 166
I > 166

Source: EIHR023
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— Geothermal reservoirs

A Clastic sediments with intergranular porosity
A Mesozoic and Tertiary clastic sediments

U suitable fo direct use
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A Reservoirs with secondary porosity i
fractured Mesozoic and Miocene

carbonates

U suitable for power generation

Source: Geotermalna energija Ltd
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— Low geological risk

i
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CHAPTER 3

Current state of geothermal energy utilization in Croatia

flEIHP

19



POWER GENERATION (1) |

— Current use of geothermal energy

08
vﬁa\@“w
wow
oNILVAH 1DRLSIE

32.78MWt DH
13.69MWt SPA
7.22MW1t GH
13.60 MWt H

1 67.30MWt
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— Geothermal power generation

Velika Ciglena

A Commissioned - end of 2018
A Geoen d.o.o0. (MB Holding)
A >16.5 MWe

A Distribution of electricity limited to the
capacity of the local power grid of 10
MWe due to grid restrictions and
contractual restrictions

Exploration blocks for power generation
A 8 active blocks

A 6 bidding rounds currently open
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CHAPTER 4

Current and future projects
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— New exploration areas

A Croatian Hydrocarbon Agency
AMinistry of Economy and Sustainable Development
A21 exploration licenses (13 for heating purposes)

A9 bidding rounds open i 3 for heating purposes and 6 for power
generation

A6 exploitation licenses

A4 EEA and Norway Grants calls for geothermal energy projects within
Energy and Climate Change Programme

A6 preliminary exploration areas 7 National Recovery and Resilience Plan
2021-2026 (NPOO)

iIlEIHP
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— Map of
exploration
and
exploitation
licenses

EIHP
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— EEA grants - geothermal projects

Technical
documentation for

geothermal energy

Kutina
Vukovar
Lipik
Kri geveci
Sisak
Topusko
Krapinsko-zagorska
Sv. Nedjelja
Bjelovar

Iceland ’—Pd]]_ﬂ{—

Liechtenstein Norway
Norway grants grants

B8 REPUBLIC OF CROATIA
E I H P + == Ministry of Regional
.~':" Development and EU Funds

Shallow geothermal

energy database

FSB
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Increased geothermal
energy production

capacity

Karlovac
Bjelovar
Krigeveci

Deep geothermal

energy database

CHA
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— EEA grants - geothermal projects

Kotoriba Legend

TECHNICAL
DOCUMENTATION FOR

{3 EACC Programme projects
(EEA grants)

GEOTHERMAL ENERGY

A9 projects

vec Zapresic (NPOO)
Sveta Nedelja

Geotermalno polje Zagreb

U existing deep wells in all

9 projects Jﬁ a
]
U 7 projects with obtained

exploration licence

U plan to develop a district
heating network

flEIHP
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— EEA grants - geothermal projects

Legend

INCREASED GEOTHERMAL
ENERGY PRODUCTION

(EEA grants)

{3 EACC Programme projects

CAPACITY

A3 projects
U 1 deep well to be drilled

N
Osijek (NPOO)

(1500 m) Jﬁ
D isal Kutina .
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VO. -

Vukovar-2

U We I | te Stl n g Topusko \ﬁnl;ci(NPOO)mar(i&

Babina Greda 2

U Krigevci
U well site preparation

U Karlovac
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— EEA grants - geothermal projects

SMALL GRANT SCHEMES

SHALLOW GEOTHERMAL

ENERGY DATABASE

A1 project
U developed by the Faculty of

Mechanical Engineering and Naval
Architecture

DEEP GEOTHERMAL

ENERGY DATABASE

A1 project
U developed by the Croatian
Hydrocarbon Agency

.... E I H P Source: https://www.geotis.de, 2023.



