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WHY ONLY PANNONIAN BASIN?

Large numbers of wells drilled in Pannonian basin for hydrocarbon purposes

Geothermal potential has been proved in cca 200 wells

Above-average high geothermal gradient (mean geothermal gradient of Pannonian Basin of

Croatia) is 60 % higher than the European average

Dinarides have low geothermal potential

Small number of drilled wells in the Dinarides
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. 1 o O : STRUCTURAL UNITS IN THE SOUTHWESTERN PART OF THE PANNONIAN BASIN
CENTRAL PART: 1 BILOGORA Mt., 2 SLAVONIAN Mts., 3 MOSLAVACKA GORA Mt.,
. D A 4 DRAVA BASIN, 5 SAVA BASIN, 6 BJELOVAR SUBDEPRESSION, 7 SLAVONIJA-SRIJEM DEPRESSION
‘ \\ WESTERN PART: 8 KALNIK-IVANSCICA Mts., 9 ZUMBERACKA GORA Mt.-MEDVEDNICA Mt.-KRIZEVCI,
10 MURA DEPRESSION, 11 HRVATSKO ZAGORJE BASIN
4 8 SOUTHERN PART: 12 VUKOMERICKE GORICE, 13 KARLOVAC SUBDEPRESSION
QERIIENG [1]Medvednica fault zone — Zagreb fault[1aland Brezice-Koprivnica fault[1b]
1 1 Sava fault
Faults along the southern border of the Pannonian Basin 0
[4]Drava fault (right wrench fault) 46
\Y 9 6 \m E MAIN FAULTS
BJELOVAR VIROVITICA RELATIVE DISPLACEMENT
[ ch OF TECTONIC BLOCKS
1 g REVERSE FAULTS
ZAGRES 4 E NORMAL FAULTS
2 o 3 [—=] wRENCH FauLTS
13 12 R 5 DARUVAR 2
. KARLOVA SISAK ¢ OSIJEK
J POZEGA
NOVSKA
SKAVO 1B
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Structural units and main faults in the southwestern part of Pannonian Basin (modified after Prelogovic et al. 1998)
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PROJECT COST

115,398.04 EUR

SHARE BY TYPES OF COSTS
PROJECT COSTS BY TYPE

0,
63,
65% )
O REALIZED GRANTS
H Personnel costs
80.000,00
70.000,00 | Travel allowances and daily allowances
60.000,00
W Costs covered by other contracts concluded by the Project Promoter
50.000,00
40.000,00 m Costs arising directly from the requirements of the Agreement-LICENCES AND
COMPUTER EQUIPMENT
30.000,00
20.000,00
10.000,00

Personnel costs

Travel allowances and

Costs covered by other
daily allowances

contracts concluded
by the Project Promoter

Costs arising directly
from the requirements
of the Agreement-
LICENCES AND
COMPUTER
EQUIPMENT

Costs of consumables
and supplies



PROJECT OBJECTIVE — INTERACT]
MAP

« TO STRUCTURE A DATABASE OF DEEP GEOTHERMAL ENERGY
ON THE BASIS OF WHICH A UNIQUE INTERACTIVE MAP WILL
BE MADE AND PUBLICLY PUBLISHED
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METHODOLOGY

Display of relevant
well data

» Data collection
» Data processing

« Geothermal gradient display

Temperature

Geological team

Composite
logs

» Digital data verification
« Data digitization
* Display data in a diagram

» Data collection
» Data processing
* View on map

Well tests

Reservoir Engineering
Team




DATA PROCESSING
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1. Wells inside HC exploitation fields - F LAYER G

Geothermal gradient was calculated on all wells
located within the exploitation field

The mean value of the gradient/z;s calculated
for each exploitation field

map was entered
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DATA PROCESSING

2. Wells outside exploitation fields - SECOND LAYER
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Geothermal gradient is calculated on 379 wells

All those wells are entered for calculation geothermal




GEOTHERMAL MAP DISPLAY

Combine those two layers with data using Spatial Analysis module geothermal map was created




RESULTS

0 Geothermal gradient map

! Geothermal Gradient
. Min — 2.3 °C/100m
' Max - 6.4 °C/100m

o Distribution of Geothermal gradi
| eothermal gradient at the
bottom of each well
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Total Max Grad
Exa m p I e . L NI Depth (m) temp (°C) (°C/100m)
Well comparison Sutinske Toplice-

Sutinske Toplice-2 680 24 1,91
Sutinske Toplice-3 385 29 4,68
Mihovljanski
I Frkuljevec
e | Per3aveski
X Sutinske
22 Toplice-3 % A
(2125 ,280m
ny ! Sutinske
o ’\’ P Tlopnse
\ 3 < " -
.\"i Mali Komor 1
Sutinske E
.Toplice-l
2125
Sutinske
.Toplk:e-z

Veliki Komor



o TESTING DATA

[
Collected data:

Effective thickness (if applicable)

Testing results (inflow (m?¥d, I/s), pwf, k(mD), Skin, duration)
Water analysis (yes/no)

Pressure measurements

Temperature readings

Trajectory of the well

Well test type, year

Interval of the tested reservoir
Geological formation
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COMPOSITE LOGS

For making the composite logs, first

template was made for the wells that had

following data :

SP (spontaneous potential curve)
GR (gamma ray curve)

RT (resistivity curve)

AC (acoustic curve)

TEMP (temperature curve)

Second template was made for the wells

which had no acoustic logs nor temperature

fele

Log templates were made in KINGDOM

software- EarthPak module

Most of the old wells from fifties through
sixties usually had no porosity logs, among

them also no acoustic curve
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DEMO

(Final web GIS application-
as of April 2024)
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https://gis.azu.hr/portal/apps/experiencebuilder/experience/?draft=true&id=a96dcbc6ea1047d2bf63c0af5b1af84d
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