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DARLINGe project
Danube Region Leading Geothermal Energy

Project objective:

To contribute to energy security and
energy efficiency in the Danube
Region by enhancing the efficient
use of deep and still untapped
geothermal resources in the S-ern
part of the Pannonian Basin

utilization of geothermal energy

= thermal groundwater / fluid
abstraction

Project area: 95 000 km?

/% 4
(HU, SLO, HR, BH, SRB,RO) /' .

Governance of transboundary 15 partners

aquifers and resources is needed !




Integrated resource management of hydro- |
geothermal systems —
two main policy aspects

« Water policy * Energy policy
(2000/60/EC) (2009/28/EC)

 Groundwater within aquifer «  Geothermal energy stored 9

and groundwater body beneath the surface o
Environmental objectives: Energy objectives: Nyl
« Constant level / no intrusions  Significant specific increments £fc

protection of thermal water increased utilization of
thermal water




DARLINGe concept
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Implementation of the project

Pilot
testing
Sate of art analysis:
* reservoir delineation
and characterization
« current utilization /
Methodology best practices
development: - heat market analysis
« benchmarking * regulatory /finances
e UNFC- - e
classification “ ﬂ“

* risk mitigaion
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Harmonizat

lon of existing data
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Parameter groups

Isotops and noble gases

Parameters - content

* barehole identification, localization, purpose,
ownership, etc.

* thermal power, thermal groundwater
usage/monitoring, waste water data, etc.

* barehole dimensions and construction, drilled prafile,
casings, screened intervals, geophysical surveys
{inclination and dip), etc.

« lithology and stratigraphy (age) of rocks, tacies,
formations, fault traces

* hydraulic tests, hydraulic parameters, aquifer hydraulic
properties, groundwater level monitoring, ete.

* thermal properties of rock and fluid, temperature
profiles and menitoring, thermal gradients, etc.

«geaphysical borehale logs
*Water analyses or menitoring of respective
‘macrocompanents (Ca, Na, C, ...]

*water analyses or manitoring of respective
microcomponents (Se, B, |, ...}

swater/gas analyses or monitoring of respective
Isotopes(1‘C, 3'%...) and Noble gases (He, Ne, Ar, ...]

“water analyses or monitoring of respective components
{PAH, VOC, AOX, ...}




State of the art analysis

Overview of Current Utilization

Szeged A
Mérahalom g® Ll #

3boh<s @ Barija Kanjiza

Savomsds Brod

/A balneology/spa o  other use
@ balneology/spa and heating @ reinjection well
® heating (not specified) o no information

A agriculture (not specified)



Outlining of geothermal reservoirs (as 3D bodies)
and resource assessment

Legen:
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G1: Quantities associated with a
high level of confidenece (low
estimate — P90)

G2: Quantities associated with a
moderate level of confidenece
(best estimate — P50)

G3: Quantities associated with a
low level of confidenece (high

o estimate — P10)
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(km) (km?3) (km?3) content (PJ) | heat (PJ)
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Benchmark (independent indicators)

Applying new methods —

What is local weakness (bad) and what is strength (good)?

SI

Monitoring status

Best available technology
Thermal efficiency

Utilization efficiency
Balneological efficiency
Reinjection rate

Recharge of thermal aquifers
Overexploitation

Quality of discharged w.w.

Public awareness
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[ Monitoring

MON | Descriptive | Points [%)]
> 8
6-8 | Good | o0 e
4-6 Medium Re ymel;s
2-4 Bad 5 '
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TE [%] Thermal efficiency i Overexploitation
Descriptive | Points [%] OF | Descriptive | Points [%]
SO e Decrease
60-70 Good l{)sled/ aval la 1 Good Piezo. Level
40 - 60 Medium he:ta:nl::'?;y 2 Medium W. qual./T
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Comparison in the Mura — Zala Sub-basin
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Applying new methods — UNFC categorization

Sales
Production

Socio-economic viability

Commercial projects

Potentially commercial projects

Non-commercial projects

Exploration projects

\

Additional quantities in place

d 1 Jal

Other combinations

Inputs for E and F categories:
comprehensive assessment of
,non-technical aspects” (e.g.
legislation charts, heat sector
analyses, etc.)

; = i P Prafirmi i I
?ﬁ;’&é‘i'ﬁén - Extracted quantities b Prefiminary 'I.'J'.uterll.mse iminary envirgnmental survey
= |
]
123 Codification (E1;F2,G3) = m————— e —— :— ———————————— Enwvironmental Impact Assessment
; ; 5
Construction hoanse Construction Water License :
- | 1 : Comstruction license for pipefines. of
i \edge - [ ! the district heating system
Geological know!ecd 2 | | | !
3 | ¥ ¥ !
C : Construction oense for |
e - — - — 3 district haating {heat i
production} :
| i
W
. Heating Energy . Consumption | Consumption S Operation hcenese district
Region Consumption Surface Inhabitants per km? per capita | Produtioe water B hesting supply
Pomurje 1,246,880,285 kWh | 1,337 km? 116,078 932,596 10.741 MWh Licemse .
2 = ze for operation
kWh/km = Operation canese district
Podravje 1,549,821,553 kWh | 2,168 km? 322,513 714,862 4.805 MWh a2 heating production
kWh/km? 2
Posavje 494,954,758 kWh 644 km? 53,980 768,563 9.169 MWh L . .
2 — jcensing proced ure ional Gowernimen e, Department o
(partly) kWh/km : zﬁimnl:'::nbal and Nb::u{r:::”Pml.-Sclb: e
Savinja 654,710,491 kWh 756 km? 70,736 866,019 9.255 MWh ==k Pre-requisite
artl . )
(partly) y . 3 it D e T Dt Hungarian Enengy and Public Utility Regulstory Sutharity
b & ../ : Regisnal Governmental Oifice, Department of
) 3 e / Meossurements and Technical Safety
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Danube Region Geothermal Strategy
and Action Plans

Baseline /
SWOT

Action Plans Ambition

setting
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Preliminary results

|dentification, ranking and characterization of potential geothermal
reservoirs

Summary report on the current status of thermal water uses

Summary report on the evaluation case studies

Summary Report on Heat Sector Analysis

Report on financial support mechanisms

Summary report on the evaluation of national regulatory frameworks
Manual on the use of the transnational tool-box (




Thank you for your
attention!

Pomurje

Lokalna energetska agencija za Pomurje
Local Energy Agency Pomurje
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HRVATSKI GEOLOSKI INSTITUT /
CROATIAN GEOLOGICAL SURVEY

TERRATECHNIK 5 :
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RAZVOJNA
Geoloski zavod AGENCIJA
Slovenije

BOSNIA AND HERZEGOVINA
FEDERATION OF BOSNIA AND HERZEGOVINA
Federal Institute for Geology
Sarajevo
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http://www.interreg-danube.eu/darlinge

