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System requirements:

Modern browser (Firefox, Chrome, Internet Explorer, Safari, Opera)

1. Home page

When navigating to the page https://www.darlinge.eu/ we get to the home page of the DRGIP
portal. The home page is composed of five sections:

1.

Navigation bar - in the uppermost part. It consists of project logo, home icon and names
of specific modules:

o Knowledge sharing
e Glossary

e Benchmarking

e Decision tree

e Risk mitigation

e Legislation

Clicking on each of these module names in navigation takes us to the intro page of the
specific module with description and explanation of the module.

Description of the portal and its purpose with additional links to web page of the project,
user manual and contact list of people that contributed to portal’s content, or its
technical derivation.

Image of the Map viewer of DRGIP portal, which holds the visualization of spatially
referenced data. Clicking on this image gets us to the map viewer.

Logos of the project partners - clicking on specific logo gets us to the home page of the
project partner.

Disclaimer text in the bottom part of the page, in the footer.



https://www.darlinge.eu/

PART I. - MODULES

I.1. Knowledge sharing

After navigating to the Knowledge sharing module in the navigation bar, we get to the intro page
of the module.

Knowledge sharing module

In the module Knowledge Sharing you can find the relevant published information related to geothermal energy — potential, geology and hydrogeology, utilizations, etc. — in the area of the Pannonian basin.

All publications are accompanied with a short abstract. For open access publications, there is a link to the original paper. For the restricted access publications, there is a link to the site, where you can find further
instructions how to access the full content of the paper. For some publications which are not available on the internet, the Knowledge Sharing module provides reference on its source.

The Knowledge Sharing module is searchable by categories and regions (states). The publications are also searchable by words included in fities and abstracts.

The module will be updated periodically.

If we click Proceed, we get to the module itself.

This page consists of more than two hundred scientific publications which can be filtered by:

e Category of knowledge resource (atlas, map, printed book, monograph, chapter in the
book, scientific journal, scientific paper, conference paper, portal, presentation, PhD
thesis, PhD thesis summary, master’s thesis, guidebook)

e Region (Pannonian Basin - all, Austria, Bosnia and Herzegovina, Croatia, Hungary,
Romania, Serbia, Slovakia, Slovenia, Ukraine)

e Title, author, abstract, year, keyword : :
Search based on title / author / abstract / year / keywords



[# Geothermal Energy Use, Country Update for Austria

(show abatiact)

[ Geothermal Energy Development and Use, Country Update for Bosnla and Herzegovina

{show abstract)

[# Geothermal Energy Use, Country Update for Croatia

{show abstract]

[# Geothermal Energy Use, Country Update for Hungary

{show sbstract}

Categorical and region filtering can be done with buttons at the top, we can also combine the
filter buttons from different types of filtering and filtering with input field.

E.g. 1: Knowledge resources filtered for map category and Bosnia and Herzegovina region gives

us 2 results:

o Bosne ana Vermgowna

E.g. 2: knowledge resources filtered for scientific journal category, Slovenia region and “Sram” in
input field as author gives us 1 result:

& The three-dimensional reglonal geological model of the Mura-Zala Basin, northeastern Slovenia
ahow sbsiract

If we click on the show abstract under the title of the knowledge resource, the panel expands:



& The three-dimensional regional geological model of the Mura-Zala Basin, northeastem Slovenia

(show abstract)

— Abstract: The Mura-Zala sedimentary Basin is a Neogene basin with many competing geopotentials, spanning parts of Slovenia, Austria, Croatia and Hungary. Here we present the 3D regional geological model of the Slovenian part of the

Mura-Zala Basin, which was developed fo integrate the latest information on the geological structure of NE Slovenia and to publish the model in an open-access mode for easier and faster assessment of geopotentials. This was achieved through the harmonisation of the
legacy geological models, the reinterpretation of 145 borehole logs, the construction of the 3D numerical geological model in JewelSuiteTM, and delivering it into a 3D-Explorer environment. The model comprises nine lithostratigraphical units. The Pre-Neogene basement
rocks are covered by the Haloze Formation; the Spilie Formation — Badenian and Sarmatian; the Lendava Formation — turbidites and siope; the Mura Formation — delta front and delta piain; and the alluvial Ptuj-Grad Formation. The model has two principal shortcomings
refated to currently unavailable seismic reflection data faults were not implemented, and the Quaternary formations were not delimited. The mode is useful for regional-scale studies and may reduce geological risks related to exploration in NE Slovenia. It will also support a
better assessment of geopotentials and a more feasible approach to their development, and, eventually, will enable the harmonized management of our subsurface in 3D space. This can be achieved using the 3D-Explorer platform which enables the creation of arbitrary
vertical cross-sections, horizontal slices and virtual boreholes.

— Autnors: $ram, D., Rman, N., Rinar, |, Lapanje, A (2015) in The three-dimensional regionai geological model of the Mura-Zala Basin, northeastern Siovenia. Geologija 56/2: 139-154.

Keywords: geological model, Haloze Formation, $pilie Formation, Lendava Formation, Mura Formation, PtujGrad Formation, GeoMol, 3D-Explorer, GeoMol

Categories: scientific journal

which shows us additional information about the knowledge resource:

Title
Abstract
Authors
Keywords

Categories

I (open acce

Type of access (in the top right side of the panel), language of
resource

The input field mentioned above can filter data based on information from each of these data
fields. And if we click on the button with type of access, it navigates us to the original page of the
resource.

1.2. Glossary

After navigating to the Glossary module in the navigation bar, we get to the intro page of the
module and if we click Proceed, we get to the module itself.

Terms

Aabatc

Atvwction

Aauifer

Definition

Aprocess which takes place

e arwironmant & any give

A large permeatls body of underaround rock capabie of walc und anuifers of hot waler and steam form g

g quant

jevelopmant Allhaugh diferent geclogical lormabans can ba definad as asermen depending on i lacal geology and on he goal of exploralion. e lerm relers o any rack (carbonale, magmabic of melamoiphic

Casing s e major

Palrewii org)

ahorlals i Contact wilh each ollver Canduclion accurs in any maleral (solid, guid, of as) o1 ACre8 s any bouNdaly epos ed 1o ahermal gradient The rale of heat anster by canduclion 18 prepardonallo me




This module consists of a list of terms and their definitions often used related to geothermal
energy. We can filter through terms and/or definitions by using the input field, similarly to
knowledge resource module.

Search for specific term or word in definition

I1.3. Benchmarking

After navigating to the Benchmarking module in the navigation bar, we get to the intro page of
the module and if we click Proceed, we get to the module itself.

In the upper part of the page we have countries grouped by the pilot area they belong to (3
cross-border pilot areas). We can check the Map viewer of DRGIP to look at the boundaries of
each pilot area. By clicking the checkboxes next to the country labels, we can select which pilot
area/country benchmarking results are to be shown.

Olai s clear

BOSNIA & HERZEGOVINA - SERBIA PILOTAREA (N=4 CROATIA - HUNGARY - SLOVENIA PILOT AREA (N = 54 HUNGARY - ROMANIA - SEREIA PILOT AREA (N ~ 167
WATER SOURCES) WATER SOURCES) WATER SOURCES)

[ Bosnia & Herzegovina (2 water sources) O croatia (9 water sources) O Hungary (~ 140 water sources)

O serbia (2 water sources) O Hungary (17 water sources) O Romania (22 water sources)

[ siovenia (28 water sources) [ serbia (5 water sources)

If we choose a specific country, the benchmarking tool provides us with the benchmarking
results that are drawn as a bar chart.

Licencing procedure _ HR-HU-SI Croatia
Monitoring requirements
Meonitoring setup
Passive monitoring setup
Operational issues

Cascade use

|
|
|
i
Thermal efficiency |
i
|
|
|

Utilization efficiency
Reinjection
Over-exploitation

Water balance assessment

Public awareness

HIGH NEED FOR IMPROVEMENT ~ NEED FOR IMPROVEMENT REASONABLE PRACTICE GOOD PRACTICE VERY GOOD PRACTICE

If we select an additional country, it gives us legend for each country and a section of indicators
by which we can compare countries. If we select/deselect these indicators, the bar charts
redraw themselves accordingly.

E.g.: here we can see comparison of countries Croatia and Hungary in Croatia - Hungary -
Slovenia pilot area by two indicators: licencing procedure, public awareness:




INDICATORS:

B\ cencing procedure

DOmanitoring requirements

Dlmonitaring setup

Public awareness

wl efficiency

n efficiency

HGH NEED FOR IMPROVEMENT  NEED FOR IMPROVEMENT

REASONABLE PRACTICE

GO0D PRACTICE

VERY GOOD PRACTICE

When we click on a country inside the specific pilot area it also pops up detailed information

about the specific pilot area below the bar chart.

E.g.: BA-RS pilot area:

BA-RS pilot area

In Bosnia and Hercegovina, two geothermal wells were evaluated. In Serbia two wells were:
also evaluated, but only one produces thermal water. All four wells tap carbonate rocks.
As the number of wells is very low in both cases, it is necessary to point out that the
results can be freated as rather biased, or better, too dependent on practice of a single
user.

The evaluation shows that regulations and monitoring requirements are reasonable in
both countries, but some improvements has to be be made in implementation of the
manitoring requirements. Moreover, no national monitoring network of geothermal aguifers
exists. Despite, the knowledge on the status of water balance is regarded as sufficient to
evaluate the quality and quantity status of these aquifers as good. There is a difference in
applied technology for exploitation of thermal water between the countries. Is seems fo be
more effective in Bosnia and Hercegovina as cascade use is properly applied and no
operational issues are critical. However, both countries show that improvements are
needed in the direction of increasing thermal efficiency; this means that more cascades
need to be applied to extract more thermal energy from thermal water. Also, the quantities
of exploited water are rather below the allowed in the permits. It is also obvious that
injection of thermally depleted water is not yet sufficiently applied and there as a great
need for its improvement in general. Last but not least, some public information on
thermal water occurrence, properiies and use does exist, however, more effort will be put
in this, more geothermal development we can expect.

In the bottom of the page we can see the descriptions of the indicators

by which the

benchmarking has been done. When we click the more info link, it gets us to a pdf file with
explanations to the formulas of indicator calculation and detailed explanation of the specific

parameter.



LICENCING PROCEDURE: HOW SYSTEMATIC IS THE
PROCEDURE OF GRANTING PERMITS FOR
EXPLOITATION?

This indicator describes the transparency and simplicity of a
national or regional legislation. It takes into account, for

example, whether licencing is required to use thermal water or

not, if at least 80% of active (producing) objects have a
licence granted, or if only one type of concession fee has to
be paid annually to produce thermal water by a licence, etc.
(more info__)

MONITORING REQUIREMENTS: WHAT SHOULD PERMIT
HOLDERS MONITOR AND REPORT TO AUTHORITIES?
This indicator describes what the licence owners are obliged
to monitor and report to an authority in a region or a country.
It checks if hydraulic and chemical properties of the aquifer
and water are regularly observed, e.g.: groundwater levels,
temperature, produced quantity, chemical composition of
thermal water, hydraulic tests etc. It also checks if
interpretation of these resulis is performed and reported io
an authority or not. (more info..}

MONITORING SETUP: WHAT DO PERMIT HOLDERS
MONITOR AND REPORT IN REALITY?

This indicator is linked to monitoring requirements and it
identifies which parameters are observed at an individual
geothermal well or a spring. These can be quite simple (eg.
only water level) or varying up to complex monitoring with
numerous parameters recorded, both, at production and
monitoring wells. Inactive production wells with licences are
also included in this calculation. (more info...)

PASSIVE MONITORING SETUP: WHAT KIND OF
INDEPENDENT MONITORING SYSTEMS EXIST?

This is a region or country specific indicator highlighting
whether there is/are geothermal observation wells monitored
and their state interpreted by a national or regional
environmental agency or similar organization. (more info._)

I.4. Decision tree

OPERATIONAL ISSUES: ARE TECHNOLOGICAL
CHALLENGES SUCCESSFULLY ADDRESSED AND WELL
DOCUMENTED?

This indicator shows whether appropriate technical
requirements are met at wells' installations, if problems during
operation are successfully mitigated (e.g. scaling, free
gases....), how efficiently is the water usage implemented,
and it also describes the overall status of archives of
documentation at a site. (more info. )

CASCADE USE: IS THERMAL WATER USED FOR MULTIPLE
PURPOSES AND SEQUENTIALLY?

This indicator is related to a site’s (it may have multiple wells
used) practice in energy abstraction, denoting if thermal
water is used in more than one sequential application. For
example, first for hotel space heating, then for sanitary water
heating, later for pool heating and at the last stage for
greenhouse heating etc. (more info...)

THERMAL EFFICIENCY: HOW MUCH AVAILABLE ENERGY
DO USERS EXPLOIT IN REALITY?

This indicator is determined as a rafio between the used and
available heat energy on an annual scale, where the mean
annual air temperature of 12 °C is used as a freshold value
for 100%. It means that all temperatures above the latter are
available to the user as available geothermal energy (heat).
(more info...)

UTILIZATION EFFICIENCY: HOW MUCH LICENCED WATER
QUANTITY DO USERS EXPLOIT IN REALITY?

This indicator is a ratio between the actual annual water
production and the maximum permitted annual production
rate. If this data is not available, the theoretical capacity of
the well can be applied as the latter. (more info._)

REINJECTION: CAN WASTE THERMAL WATER BE
REINJECTED AND IS IT AND WHERE?

This indicator is calculated based on the ratio of the volume
of reinjected and produced thermal water which is used only
for geothermal energy (heat) production as water used in
swimming pools should not be reinjected. It considers whether
the reinjection is implemented into the same aquifer from
where the water is abstracted or not. (more info...)

OVER-EXPLOITATION: ARE THERE ANY CHANGES IN
QUANTITY AND QUALITY STATE OF GEOTHERMAL
AQUIFERS NOTICED?

This indicator highlights whether obvious changes in
piezometric groundwater levels, water temperatures,
groundwater availability and water quality or groundwater
dependent ecosystems have been observed. In the
DARLINGe project area, the subsidence is not relevant issue
and was therefore not included in this indicator. (more info...)

STATUS OF WATER BALANCE ASSESSMENT. HOW
RELIABLE IS THE INFORMATION ON THE EXISTING
WATER BALANCE ASSESSMENT?

This indicator is a measure of the availability and reliability of
information used to evaluate the quantity and quality status of
a geothermal aquifer. (more info. )

PUBLIC AWARENESS: WHICH AND HOW MUCH PUBLIC
INFORMATION IS PROVIDED BY THE USERS
THEMSELVES?

This indicator highlights how much and which type of
information is publicly available at websites and easy-
accessible promotional publications for an individual
geothermal resource and practice of its use. Scientific arficles
and expert reports are not relevant for general public, and
therefore, are neglected in this indicator. (more info...)

After navigating to the Decision tree module in the navigation bar, we get to the intro page of
the module and if we click Proceed, we get to the module itself.

The opening page welcomes us with a list of questions according to 4 key areas of project
development (Resource, Market, Funds, Licensing) that are grouped by corresponding phases of

project development:

e Period of preliminary evaluation

e Period of preparatory work

e Period of construction of wells

e Period of construction of surface system

and are separated by columns.



PERIOD OF PRELIMINARY EVALUATION (ESTIMATED DURATION: 2 MONTHS)

Does the evalustion of existing data Indicate promising Are already in

geothermal conditions? (PO-R1) the area? (PO-M1)
Existing dista nclude Merature, esrber /eports, maps, resuts of

Previous Ivesiganans, efc, WhCh assessmant Js the yery 7t siep 8

progect geotnermal
CONATONS. THiS Mmay VICae NTMAtoN from o and gas apeasons
e A3, S0ANTONNET NN’ Wals, el OYes ONo
OYes Oho
Are there walls in the area? (PO~ (PO-M2)
R2)
A ot oy
Data g of
CENTaV) COSES &7 ADAITVNET AN MINT DE re-Coened and re-used
feg 0 Prase 3) 9O
OYes Oto
Does e,
reasonable size? (PO-R3)  individual users? (PO-M3)
you ave 0 fown Ra, sonoes, nursery, Avary) efc are
ke 8 very e ¥ [ O by one they may
sze at 81 (e h s, out thesr
GUOMETM (11 CASE MESOWD0S T IVaRade)
OYes OMNo

OYes OMo

agroutuTe use, recreanoan! centre, eic

O Yes O No

On each question we answer either Yes or No. We must answer all questions in order to be able
to proceed. Until we answer to all the questions, we see the alert: “Please provide all the
answers above in order to proceed.” When you answer to all questions in the section, the sign

disappears and changes to: EVALUATE RESULTS

o

After clicking on the icon, our answers are evaluated and the Results window pops up in the
downright corner of the screen:



x

Decision Conditions
Decision on exploration permit:

Decision on heat purchase agreement:

Decision on drilling the 1st well:

Decision on feasibility study:

Decision on drilling the 2nd well:

Decision on constructing the surface
system:

Decision on submitting request for
operational permit:

© VERY RISKY @ FAVOURABLE

Here it shows us the condition of the specific decision we are going to make. It evaluates
according to three levels: very risky, and favourable.

We can minimize this window by clicking at the cross in the upper right part of the window.

This minimizes the window to this button, and if we click back on it, it toggles it back on.

RESULTS

DECISION ON EXPLORATION PERMIT

After the evaluation we also get a pair of new icons: 0 l

BACK CONTINUE

This gives us two options:

e Back - it slides us back to the questions section and in case we change an answer to
some of the questions, we must re-evaluate results again by clicking on evaluate icon,
to have the updated condition.

e Continue - it slides us down to the next series of questions. That corresponds e.g. to
“You've decided to procure the exploration permit,” which now also shows in the results
window.

Basic flow is such that sometimes we just have to click “Continue” to proceed to a new section of
questions, because there is no evaluation at the time of process to be made, and when the
decision is to be made, we have to evaluate results first.

Flow is intuitive and gets us from one section to the other in separated steps. When we've
answered all the questions, we get to the final table that summarizes conditions on all decisions.



Decision on exploration permit:
Decision on heat purchase agreement:
Decision on drilling the 1st well:
Decision on feasibility study:

Decision on drilling the 2nd well:

Decision on constructing the surface system:

0O 0000 00

Decision on submitting request for operational permit:

I.5. Risk mitigation

After navigating to the Risk mitigation module in the navigation bar, we get to the intro page of
the module and if we click Proceed, we get to the module itself.

At first the module welcomes us with the form of General information about the planned
geothermal project.

GENERAL INFORMATION ABOUT THE PLANNED GEOTHERMAL PROJECT
What is the aim of the project?
(Select an answer) E|

What is the planned annual production amount (m%)?

(Select an answer) E|

What is the planned depth interval for production (m)?

(Select an answer) E|

What is the expected outflow temperature?

(Select an answer) E|

What is the expected distance between the preduction and injection well (km)?

(Select an answer) E|

[ I confirm the answers above

We have to answer to all the questions in order to proceed. We also have to tick the “I confirm
the answers above” checkbox. This enables the button “Next” and after clicking it gets us to the
next topic of questions. There are four sets of questions:

e General information about the planned geothermal project

e Information on level of exploration and on operating wells

10



e Information on properties of targeted reservoir

o Information on properties of the geothermal fluid

By filling in the forms one after the other, we get to the final form where we select the relevant
phase of the planned geothermal project. When we select it, the list of risk mitigation measures
pop ups, suggesting us which mitigation measures one should take in the given project phase to

avoid possible damages.

PERFORM A MITIGATION MEASURE:

Level of recommendation Measure
Highly recommended Designing the production section of the well with 8 1/2” diameter.
Recommended Accurate hydrogeological modelling including data collection and interpretation.

PREPARE A MITIGATION MEASURE:

Level of recommendation Measure

Highly recommended Use of extemal casing packer between the loose formation and
productive layer

Highly recommended Professional service provider and supervised cementing activites for

appropriate isolation

Recommended Use of cement with increased heat insulation properties for cementing of
casings of production well.

Worth to consider Try fo drill long enough production section for securing the expected
yield
Worth to consider Use of clay minerals-free drilling mud in the production section, which is

properly treated in the mud system by removal of cutting particles.

Worth to consider Performing adequate chemical sampling and analysis of produced fluid

Worth to consider Performing adequate chemical sampling and analysis of produced fluid.

If the measure is not applied, the following damage might occur with

higher probability

The amount of energy is low, because of low yield.

Pending of operation, because significant induced pressure change is

observed at a waterwork nearby.

By the use of the measure the next damage(s) could be avoided

1) The amount of energy is low, because of low yield. 2) Cost increase in
operation because of pressure increase at reinjection

1) The amount of energy is low, because of low temperature. 2) Pending
of operation, because significant induced pressure change is observed
at a waterwork nearby.

The amount of energy is low, because of low temperature.

The amount of energy is low, because of low yield-

The amount of energy is low, because of low yield-

Cost increase in operation because of increased scaling activity of

produced fluid

Cost increase in operation because of increased corrosion activity of
produced fluid

A separate section also explains the specific project phases and there duration.

11



PROJECT PHASES:

Show / Hide report

Responsible partner

Reconnaissance phase

1* geological evaluation phase

Geoscientist

1* design phase

Geoscientist

1* drilling phase
2™ geological evaluation phase

2™ design phase

Drilling and mechanical engineer

2" drilling phase

3™ geological evaluation phase

Completion phase

Operation phase

Drilling contractor
Geoscientist

Drilling and mechanical engineer

Drilling contractor

Geoscientist

Drilling and mechanical engineer

Operator

EXPLANATION:

Reconnaissance phase - Reconnaissance phase starts from the project idea and lasts until the decision to obtain an exploration permit or not

1st geclogical evaluation phase - This phase theoretically starts in the reconnaissance phase and last until the drilling. but the main activity is made
between the approved exploration permit and the start of the design phase.

1st design phase - The main acfivity o this phase is between the geological evaluation and drilling

1st drilling phase - The drilling phase starts from the mobilization of the rig and lasts until the finish of operation of end of driling (OED), which period (OED)
covers the testing activities in general.

2nd geclogical evaluation phase - This phase theoretically starts together with the 1st drilling phase and last until the 2nd drilling, but the main activity is
made between the finish of testing and the start of the 2nd design phase.

2nd design phase - The main acfivity o this phase is between the geological evaluation and drilling

2nd drilling phase - The drilling phase starts from the mobilization of the rig and lasts until the finish of operation of end of drilling (OED), which period
(OED) covers the testing activities in general.

3rd geological evaluation phase - The 3rd geological evaluation is based on the data collected during the completion of second drilling.

Completion phase - The completion phase covers the activities of surface works excluding driling activities

Operation phase - The operation phase is when the construction is finished, and the plant is working continuously according to the approved operational
permit.

The show / hide report button toggles visibility of the previously selected answers to questions,
if we choose to print the whole page.

I.6. Legislation

After navigating to the Legislation module in the navigation bar, we get to the intro page of the
module, where there is a description of the different sub-modules:

e Geothermal legislation
e Licensing procedures
o Contacts of relevant authorities

Legislation module

The complex and sometimes incoherent national regulatory frameworks. the time-consuming licensing procedures are often identified as one of the main barriers of developing geothermal projects. not only in the
DARLINGe countries, but also in parts of Europe. In order to overcome this obstacle this module targets 3 main parts of the regulatory aspects:

The part of Geothermal legislation provides an easy overview on the geothermal legislation of the 6 countries by comparing answers to 25 questions on geothermal legislation, where countries having the same answer
appear in the same colour. The more detailed answers given by a country can be downloaded as separate files.

The part Licensing procedures provides easy to overview summary flow charts on the main steps of licensing for each country.

The part Contact of relevant authorities offers the contact details of the relevant organizations playing role in licensing geothermal projects in the countries.

12



If we click on one of the sub-module links, we get to the specific sub-module.

1.6.1. Legislation - Geothermal legislation

At first we have to select a specific legislation question from a set of questions assessing various
aspects of the geothermal regulatory framework in the DARLINGe countries.

—Please select a legislation question—

—Please select a legislation question—

Definition
Is there a definition for geothermal energy /thermal water in the national legislation? If yes what are the criteria?
‘Ownership and access to geothermal resources
What are the rules on ownership of geothermal resources? Can private parties, or private persons also hold ownership, or right of use of geothermal resources?
‘Who can grant access to geothermal resources, only state or also landowner?
Is exploration/exploitation open to foreign investment?
Allowed exploitation (without ficence)
Is exploitation of resources subject to licensing/Is it possible to exploit without licence? If yes, who (e.g. landowner) and to what extent?
Role and voice of landowner in licensing
Does the landowner have a role in the process of granting a license for: (i) exploration, (i) exploitation?
Is it possible to expropriate a land from private owner for a geothermal project?
Criteria for granting a licence

Are there differences in licensing for various types of geothermal resources? (e.g. according to different depths, utiization types, technologies, e.g. - for energetic use, only for balneology, heat
Duration of licences and possible extension
What is the maximum duration of a license for exploration?
What is the maximum duration of a license for exploitation?
Terms / contents of licences
In case of successful exploration, are the exploration licenses automatically converted into exploitation licenses ? If so, are there any conditions?
Termination and revision of licences

When we select one question, the responsive image with DARLINGe countries pops-up,
coloured in accordance to similarity of the legislation answers between countries. When there
are the same legislation directives, the countries will have the same colours.

13



When we click over a specific country, the question and summed up answer to that question for
that country pops-up.

WHAT IS THE MAXIMUM DURATION OF A LICENSE FOR EXPLOITATION?

Hungary: above 2500 m: no max duration. below 2500 m: 35 years,

can be extended up to 52 5 year

We can also download the pdf file for a specific country with detailed answers to all the
legislation questions, if we choose from this list:

MORE DETAILED ANSWERS BY COUNTRIES IN THE LIST BELOW:

[HBosnia and Herzegovina - Federation of Bosnia and Herzegovina
[HBosnia and Herzegovina - Republika Srpska

[ACroatia

[AHungary

[ARomania

[Bserbia

[Sslovenia

1.6.2. Legislation - Licensing procedures

There is a collection of diagrams, one for each country showing the main steps of licensing a
geothermal project. If we click on the image, the full resolution image fills up the screen that can
be closed by cross tick at the top right corner of the screen. E.g. for Croatia:

Croatian Hydrocarbon Agency under
the Ministry of Environment and
L Energy

v

Proposal to grant approval for exploration of mineral
resources — public tender (according to Act on exploration

" 52/18)

Approval for

exploration of
mineral resources
U SES—
Concession for | Mining project for
DPLORATION < o exploration
.
Al requsted documents according Concession for
to guidelines and Hydrocarbon ~ exploitation
Act
S

v

EXPLOITATION
1.6.3. Legislation - Contact of relevant authorities

There is a list of contacts of relevant authorities for each country. We can filter by each country
by selecting buttons with the country name at the top.
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PART II. - MAP VIEWER

To access the Map viewer, click on its image on the front page (highlighted with red in the
screenshot).

Welcome to the Danube Region Geothermal Information Platform (DRGIP)

This portal - as a key output of the DARLINGe project
http:/iwww.interreg PP proj linge -
was established with the purpose of delivering data - and
information services about the rich, however still largely untapped
deep geothermal energy resources at the southern part of the
Pannonian basin, Inciuding territories of Bosnia and Herzegovina,
Croatia, Hungary, Romania, Serbia and Slovenia. We sincerely
hope that it will advance collaboration and facilitate exchange of
methods and ideas between those working in the field of
geothermal energy In the Danube Region, as well as raising the
awareness of policy and decision makers on the advantages of
geothermal energy, especially as a real option for the
decarbonisation of the heating sector

DRGIP has two main parts: (1) 2 web-map viewer where all

spatially referenced dala are 1. and (2)

where you can find more detailed information on some selected
topics

Al bles and ation of the project are
available only on official project webpage to avoid possible
duplications

For a more detailed use of the portal, please read the Users’
Manuai

The Terms & Conditions window pops up. If you agree with them, click on the I Agree button
(highlighted with red in the screenshot) to proceed to the Map viewer.

Terms & Conditions

Disclaimer for the web-viewer

Data available within the DRGIP portal are based on results of regional geoscientific
models and other information with heterogeneous inputs available from the DARLINGe
project area. Therefore it aims only a regional overview of geothermal conditions and
utilization and should not be used for local assessments.

The data presented on DRGIP was collected in 2017 and may deviate from the current
situation.

No permission is granted for use of the data outside this application without written
permission of the owner of the data.

For further information please contact the project manager
(nador.annamaria@mbfsz.gov.hu).

I | Agree || | Don't Agree |
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II.1 General overview

In general the viewer can be divided into three sections, all of which will be explained further
down.

e Mapitself is marked with a red 1

e Sidebar with layers, geothermal objects data, filters, measurement tools,
basemaps, measurement tools is marked with a red 2

o Tables menu, which can be expanded by clicking the button marked with a red 3, shows
us different attribute tables

The arrow buttons highlighted with red allow you to collapse or expand either the entire layer
or table menu.

Moror 2 Kattag 12

Layers list + Q | S rekes 52
y S zekesfehervar S zolnok

B Geological surfaces

Veszprem >
% Top of pre-cenozoic basement , J
% Top of fine grained alluvial sediments Dunanysaros Kecskemet
% Base of shallow lacusirine sandy sediments Palacgerszeg Bayask g ;
B X Pre-Cenozoic basement maps of pilot areas : = : ol
BAGE-KISKU
% BA-RS pilot area Ktuinsag! A Bekescsab
% HR-HU-SI pilot area Paks —_ I
% HR-HU-SI pilot area Tectonics Katbocsa planez
% HU-RO-RS pilot area
Kiskunhalas

% HU-RO-RS pliot area Teclonics

% Cross sections

Isotherm surfaces in the Neogene sediments
% Caiculated 30°C isotherm surface in the Neogene sediments 1,,,.,,.(,;\' ~
X Calculated 50°C isotherm surface in the Neogene sediments
x Caiculated 75°C isolherm surface in the Neogene sediments T .
% Calculated 100°C isotherm surface in the Neogene sediments r, "",} e k 4 ~
x Calculated 125°C isotherm surface in the Neogene sediments |IIRRERSRIE
x Caiculated 150°C Isotherm surface in the Neogene sediments o £ - ) Sembor

BF reservoirs % . x ]
% Top surface of the BF30-50 reservoir : _,5 Becs)
X Bottom surface of the BF30-50 reservolr Osijekd, 3
% Top surface of the BF50-75 reservoir s x g < ~d rf
x Bottom surface of the BF50-75 reservoir 5
% Top surface of the BF 75-100 reservoir - S Zrenjanin L
X Bottom surface of the BF75-100 reservoir A 3 s - Pdanka Novi Sad N
% Top surface of the BF100-125 reservolr r : o
x Bottom surface of the BF 100-125 reservoir el VS g
% Top surface of the BF 125-150 S
x Bottom surface of the BF125-150 brijedoe

% BM reservoirs information

% Resource estimalion regions A

X Geothermal welis ! Sarya:Luka S 0ba

@ X Utilisation maps )

Kap gslar

3
Bala

Kihnda

Fruska gore

¥

Belgrade

“Lsmederovo

Legend
Geothermal wells data
Filters (for geothermal wells)

Base:

Print)
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I1.2. Map

Basic map viewer functionality:

Zoom in (+) or Zoom out (-) you can zoom in or zoom out by clicking on these buttons.

HiE3

Default extent: reverts the map back to its default extent.

Select multiple geothermal objects (only available if you have the layer Geothermal
objects enabled) This allows you to select multiple geothermal objects on the map, by
dragging a selection box over their points.

Deselect geothermal objects: this deselects previously selected geothermal objects

B

[ Button in top right corner: opens up a Map Overview in the upper right corner.

Q| Search bar: by clicking on this button different search options expand:

1 2 3

r v | Q The button marked with a red 1: You can
specify by objects in which layer you can
search in (geothermal objects and pilot areas are enabled). The button marked with a red 2: The

text box, where you can input your search terms. The button marked with a red 3: By clicking
on it, you execute the search.
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II.3. Sidebar menu

To open a specific submenu with specific functionality, click on its name. Each submenu will

now be described.

I1.3.1. Layers list

The buttons highlighted with red allow you to collapse or expand different groups of layer

types.

The buttons highlighted with green allow you to activate specific layers. Certain sub-layers need

their main layer activated first.

- ot i oy g
W j o —L‘" SLOVAKIA i U shhorod

O Geological nurtaces \ s / 5 PPt S |
% Top of pre-cenozoic basement i : i) _Nitra E';,"E,‘c,“ /"‘ " i
x Top of fine grained alluvial sediments n SN oViennal eratistava A" aiskolc b
W Base of shallow lacuslrine sandy sediments n L > ~ © iregybad ) "-‘, o

% Pre-Cenozoic basement maps of pilot areas (i o

+ BA-RS pilot area ; =2 . o ;*“:;'
« HR-HU-SI pilol area Gyor Budapest Debrecen

% HR-HU-SI pilot area Tectonics
% HU-RO-RS pilol area
X HU-RO-RS pilot area Tectonics
% Cross sechons
Isotherm surfaces in the Neogene sediments
BF reservoirs
% BM reservoirs information
% Resource estimation regions
v Geothermal wells
* Utilisation maps
x Activity
X Average outflow temperature
% Licensed maximum annual production or reinjection
x Drill purpose
% Reservon type
x Type of ulilization
% Heat demand
v Pilot area
v Project area

SLOVENIA
Ljubljana

ORieka

ROATIA

[ oszembattely

Szekesleharvar

o Ves mprem

S zolnok
e

Kecshemel

HUNGARY °

)
7 ,Oradea

0

Drobeta
Turmu
~ Saverin
0

BOSNIAAND @ ¢ A\
4 HERZEGOVINA e
N Zanica 5 Kragujevac
\ e g

FVidin

_Sarajevo

D1 N AR 1€ AL PS5 SERBIA
Split N o Cpd

° P n
Mostar o O i o g
o S o )

{_ MONTENEGRO .1
X 2 Pristing 5
escara E Podgorica A

Legend
Y Prizeen

Geothermal wells data
Filters (for geothermal wells)

Basemaps

Measurement tools & Export as image (Print)

Paco
Nadon de
sel Gayno

[Feaola

N shkoder

\ {
3
£

oSkopje

§ Esri, HERE Garmin, FAO. NOAA. USGS | DARLINGe

MACE DO

Only one raster layer can be selected at the time, if you select the second raster layer, previously

selected ones get deselected.
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I1.3.2. Legend

1o, N30 2
o~ Tary
Layers list f
L d SLOVAKIA
egen
Tmava 5 Chko /
Wawnche
Geothermal weils 2 St SRR
LEratislava v
¥ - Nyiteayhaza [
o
Project area . o P Rl i 7o
Gyor Budapest Debrecen
o 0 (
3
Szekeslehervar [;
Pilot areas o Veszprem (4 /,' 40308
Kecskeme
HUNGARY -
grturt o p
] Xosk
Geological surfaces 2.
SLOVENIA
Base of shallow lacustrine sandy sediments [m as.|) Ljubljana
-3000 - -2 800 -
-2 800 - -2 600 150303
-2 600 - -2 400 A
2 400 - -2 200 Sk ¥
2200 - -2 000 ORijcka Resa
-2 000 - -1 800
TROATIA 0
-1.800 --1 600
(”l\'\h‘}')
e == urnu
1600 - -1 400 P umu
1400 - -1 200
AR . posNiAAND @ \
1100 - -1 000 Zodar X IlERZEG(g\'INA " s
-1 000 - -900 > M Zenica : 3 Kaaguievac J
-900 - -800 \ Sarajevo . Cacak f
-800 - -700 D1 N AR 1 C AL #'S SERBIA \
Split rd M
700 - -600 o Ny o ; "
Mostar Sl Nis ~ o
600 - -500 p o g 2% 1 o Y
-500 - -400 e ( o
\ 3 * \ 7
-400 - -300 Ad ~ ( ¥ 8
= = - ) v ¢
So8 = Pristing o t K
-200 - -100 L
100-0 < it
“ Prizen Eos? T
Geothermal wells data he? \
\ (7 7 oSkopje o
Filters (for geothermal wells) ¢ ¢ \
Paco 3 £ \
M I Nazon ds 2
Basemaps se Gaymo { )
pobiasso } (
Measurement tools & Export as image (Print) 2 Fogola %=1 MERE Garmin FAD. NOAA USGS | DARLINGe
Tirara BACE LA

Legend shows different colored categories of data based on the currently selected layers.
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I1.3.3. Geothermal objects

The buttons highlighted with red allow you to switch between different types of information on

the specific geothermal object you've previously selected. A selected geothermal object is shown
as a blue circle on the map.

o~ oy e W
et | o Nize ° 7 t
[ Amae?  PTrencin.  Banska Tary /!
Layers list J NS/ ~o Bystaca Kasico J
T 5 SLOVAKIA }
T y - Y ST Ausmhorod
= == ISTRIA Thdea _ehka J ¥ \ L R
Geothermal wells data ] { S s e / R kAR
StPolts \ ol ~ \
Pniy oVienna\ Eratislava | g " Miskatc %
: : 0 [ ™ i
General  Usc F Parameters | Chem et o
J a
OBJECT NAME: 96187 G ,-;*
Location: Nagyatad —— ¢
Country: HUNGARY yor Budapest Debracen  _J
X coordinate (ETRS89 LAEA): 4888479.15674 o % (
Y coordinate (ETRS89 LAEA): 2591781 67974 < - ”
Z coordinate (local): 130 R 2 ¢ o Szembalhaly Szekesleharval S zolnok {
¢ Y o o 4
Vertical datum: Ballic Gz Y S e Sindal
Length (in meters): 413 == A3 { o

Operational length (in meters): 413
Purpose: production

Object type: Aclive Well

Activity: no information

Year of drilling: 1911

HUNGARY °

o
-\ oy Dl
- . Severin
° 0
| ) ~ <
: BOSNIAAND @ ¢ \
) X HERZEGOVINA o 2
Zadar o \
o 5 Zenica % ‘.j g Dhu-;lue,m:
Sarajevo N (G i
\NODt N AR IC AL PS ‘\ SERBIA
Selit N\ I "
‘\ Mostar 2NN s oy < e
- f
f { MONTENEGRO .~ ¢ <
5 1 e Pristng o '
A & 8
A Fodgoncg T )
f "N Prizen LAY o acs 4
, Shkoder RS LY b
. X ¢ Skepje . Ba
Filters (for geothermal wells) — { '8
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Basemaps dd Gagant {
Measurement tools & Export as image (Print) Soualy § i, HERE  Garmin, FAO, NOAA_ USGS | DARLINGe
Tiraria s 3 MACL LR
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I1.3.4. Filters (for geothermal objects)

The menus highlighted with red allow you to filter the displayed geothermal objects by year,
country and purpose. You can combine these three filters.

The sliders highlighted with green allow you to filter the displayed geothermal objects
depending on their length and operational length.

udweis i ot A rumsuy ‘/‘v T
e I Q [N e e o ok, |
Legend L i1 ‘/ FLOVAKEA, e Py uznhorod
Geothermal wells data (& i (;" Tmava i “;,M';l.‘a,“ “,/ v 3 «_L-\ kAR
Filters (for geothermal wells) ' StPaltan 0\/'6""51\\98,3"5,‘“3 \ J{,l\'\/,r Mot \
Filter by Year FTEN 7 -
oEisenst pS

Filtar by Country. [
Filter by purpose [JEEIEIT r‘ QBudapesl

é oSzambathely Szekesteherval Ssolnol

Well's length [m] Operational length [m) o o Veszprem

Kecshemet
o

4,790 4,022

HUNGARY
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ROATIA ]
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Severin
o
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MOLISE Hadon de !
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I1.3.5. Basemaps

The thumbnail images highlighted with red allows you to change the basemap of the map.

Layers list

Le d

Geothermal wells data
Filters (for geothermal wells)

Basemaps

Topographic Streets “satellite

map

Terrain wilh Light Gray National
iabels Canvas Geographic

Measurement tools & Export as image (Print)

22

DARLINGe | Earthstar Geoaraphics



I1.3.6. Measurement tools & Export as image (Print) tab:
Button marked with a red 1: Allows you to measure an area on the map.

Button marked with a red 2: Allows you to measure a line on the map.

Button marked with a red 3: Converts your current map to a PDF and opens it in a separate tab.
You can then save or print the file.

ik I\l )' T‘; \\4, ; l-‘lonmL *
i Layers list Szekes;lehervnv / ] 3
| Legend { \ e (
Geothermal wells data Ve-‘rrr’vem'? \\'y' { ,‘ \ _
Filters (for geothermal wells) =</( t?‘-'"‘m!’a""' Kécsi;;n;lel

Basemaps | N - il ) o 51 R

ACS-KISKUN

Measurement tools & Export as image (Print) R ’, - 8
f L ) Kiskuns agi

=t

rk

Measurement Resuit
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Measuring an area
The button highlighted in red changes the unit of measurement.

To mark your area, choose at least three points on the map.

Layers list

Legend

Geothermal wells data
Filters (for geothermal wells)
Basemaps

Measurement tools & Export as image (Print)
| Acres v

Measurement Result
61,732 Acres

Measuring distance
The button highlighted in red changes the unit of measurement.

To mark your line, choose at least two points on the map.
- ]
-]

g IEl| Kilometers » Beis7

Measurement Result

674 Kilometers

The buttons marked with a red 1: Switch between different types of information.
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II.4. Tables menu

At the top you have different tabs that belong to specific layers, and when you click on the
specific tab, attribute table of specific layer with its data shows up.

Geothermal objects| | G=otnermal aistrict neating infrastructure | Cities signing te Covenant of Mayors |Cities with thermal se | District heating infrastructure | Cities with Innabitants more than 15,00¢

TO2HGORIECT_FC (Featuy

762, selected: 0}

(ORJECT NAME Location Country X coordinate (ETRSBS ¥ coordinate (ETRS89 | Z coordinate (local)  Vertical datum Length [m Operational length  Purpose Objext type Activity id Year of drilling o
LAEA; LAEA) m
AFP-1/95 SLOVENIA 75916795 2548914.29 150 agriatic 700 662 Active wel 1995
Mb-1/50 SLovENLA ars109.07 2615182.69 286 Aasritic 1332 1330 active well 1991
Mb-2/91 SLOVENIA 4785003.22 2618508.76 256 1558 153 1891
Mo-1/58/73 sLoventa a7ESIELE4 2618080.11 219 Adriatic 2273 e Active el 1973
Mo-2g/08 SLovENIA 4785409.08 261926015 = Adriatic 1537 1537 praduction Active el continuously 2008
Mi-1/60 Moravske Toplice SLOVENIA 479687707 2638614.10 187 Adriatic 1817 15 sracuction Active well continuously 1850

There are attribute tables for:
¢ Geothermal objects
e Geothermal district heating infrastructure
o (ities signing the Covenant of Mayors
e (ities with thermal water in use
e District heating infrastructure

e (ities with inhabitants more than 15000 layer

The button marked with a red 2: Opens the available features (highlighted with green) for
specific layer’s attribute table.
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Geothermal objects attribute table’s options
Most of the options are general and allow you to work with the data in the attribute table.

Default Sort Order

Clear Selection

Show/Hide Columns

Center on Selection

Refresh / Reload table
Export to C5V

Clear All Filters

Show only selected features

Specific for geothermal objects are:
e Export to CSV, which exports all the attribute table data to the csv file to download

e Show only selected features, which filters and shows in the attribute table just the
geothermal objects you've previously selected with the Select multiple geothermal
objects tool

e Refresh / Reload table, which does what the name says, used in case data doesn’t get
filled in the attribute table

Heat demand objects attribute table’s options

Most of the options are general to attribute tables and allow you to work with the data in the

attribute table.

Default Sort Order

Clear Selection

Show/Hide Columns

Center on Selection

Features in reservoir BFtop 30-50
Features in reservoir BFbot 30-50
Features in reservoir BFtop 50-75
Features in reservoir BFtop 50-75
Features in reservoir BFtop 75-100
Features in reservoir BFtop 75-100
Features in reservoir BFtop 100-125
Features in reservoir BFtop 100-125
Features in reservoir BFtop 125-150
Features in reservoir BFtop 125-150
Show all

Specific for Heat demand objects are:
e Featuresin reservoir BFtop 30-50,

e Features in reservoir BFbot 30-50,

e Featuresin reservoir BFtop 125-150

This option should be used in combination with specific BF reservoirs layer. It filters Heat
demand objects so that it shows only the ones that overlay (fall onto) with specific BF reservoir
layer.
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PART III. - GENERAL FUNCTIONALITY

Navigation bar

Clicking on links in the top navigation bar gets us from one module to the next. Clicking on home
icon, or the logo takes us to the home page.

rreg - # KNOWLEDGE SHARING GLOSSARY BENCHMARKING DECISION TREE RISK MITIGATION LEGISLATION

jional Programme

Filtering buttons

At modules Knowledge sharing and Contact of relevant authorities we will see the filtering
buttons, that filter which content is to be displayed.

» Bosnia and Herzegovina - Federation of Bosnia and Herzegovina
Bosnia and Herzegovina - Republic of Srpska Croatia Hungary

Romania Serbia Slovenia
Go to the top of the page

At several modules we will also see the blue icon pointing upwards which gets us to the top of
the current page.

A
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