[
BV=G
l 4
18.10.2022

Generic Deep Geothermal Project Plan “BVEG
Leistungsspektrum®

Das Leistungsspektrum Geothermie

Phase |
Preparation
1+ years

Phase Il
Exploration

3-5 years

Phase Il
Production

Plant construction Plant Operations
Approx. 2 years decades

Phase IV
Post-mining
A few years

——

0 1 5 7 ~yearsin total

© BVEG

The Leistungsspektrum is intended to help those interested in deep geothermal projects to plan and implement the
necessary stepsin a timely manner.

It is therefore primarily aimed at the following players:

¢ Potential operators and investors | as a detailed planning aid and also for risk evaluation
¢ Municipalities & authorities | for a better understanding of processes and stakeholders

e Service companies (for drilling, plant construction, etc...) | for business expansion opportunities

Research institutes | for a deeper understanding of the necessary processes

E&P companies | e.g. regarding after-use of abandoned oil & gas wells
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Phases of a hydrothermal deep geothermal project © BVEG
This guideline is intended to serve as a reference and merely presents a framework that still requires adaption for
individual projects. It has been developed for a low-enthalpy, deep hydrothermal project in Germany, i.e. a heating
or power plant project with several, 400 to several thousand meter deep boreholes. Similar applications such as
heat storage or deep borehole heat exchangers and also the consumer side (e.g. district heating networks) are not

considered here.

Phase 1: Preparation

In the first phase, the course can already be set for the success or failure of the project. The preparation starts with
a general interest about the project idea to preliminary studies and a very early effective public relations. It cannot

be stated enough that public relations early on is a pre-requisite for a successful project.

e Generalinterest

Project idea

Preliminary studies

Start of continuous public relations

For the interested doer of a geothermal project, a solid understanding of the geological framework with the
associated opportunities and risks is essential. The geology then determines the energy generation plants in
question in the further course and these are significantly involved in the possible economic framework conditions.
For example, the possible generation of electricity depends on many parameters, e.g. temperature and possible

flow rate.

The existence of possible consumers for electricity or heat is another important pre-requisite in the preparation of

a deep geothermal project. For feeding electricity into public grids, it is advantageous if possible feeding points are
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in local proximity to the geothermal plant. For the use of generated heat, possible consumers such as larger densely

populated residential areas, industrial plants or perhaps greenhouses for growing fruits or vegetables should be

nearby.

The major risks and opportunities of the project must be realistically assessed, and mitigation measures should be

evaluated at this stage. An overly optimistic view of the geological, technical and economic constraints has caused

many a project to fail.
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For general interest in basics of geothermal geology, the LIAG has created the Geothermal Information

System. Shown here is a vertical cross section through southern Bavaria with temperature gradients and a

generally promising formation highlighted. © LIAG

The Geothermal Information System GEOTIS offers a multitude of geological and geophysical data important for

geothermal evaluation of the subsurface. It is available at www.geotis.de

Phase 2: Exploration

Probably one of the most important milestones of a deep geothermal project is a secured funding. Successful

financing requires quite a number of preliminary steps.

e Setting up the operating company legally and organizationally
e Commissioning of a feasibility study

e Financing of the project and securing insurances

Membership in a solidary mining damage compensation fund

Permit application

Operating plan/plans for preliminary geophysical exploration

Geophysical and other preliminary exploration
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e Probability-of-Success (POS) Study

e Clarification of the usability of the property

e Operational plan/plans for the first well

e Well site construction and drilling of the first well

e Operational plan/plans for the second/further wells
¢ Drilling of the second/further wells

e Circulation testing

e Reservoir simulation

e Continuing public relations work

The exploration phase includes the drilling of deep wells. For this purpose, a drilling rig is temporarily set up
at the drilling site. © KCA Deutag

Exploration for geothermal energy requires a mining permit and, for actual extraction, an additional license. To

obtain this, close coordination with the responsible mining authorities and ministries of economics is necessary.

A concept for the drilling and subsequent extraction should be drawn up at an early stage. One of the company’s
first activities in phase 2 is therefore a feasibility study that evaluates these aspects of the project and also the heat
utilization concept, as well as estimating temperatures and volume flows. For this purpose, an initial model will also

be created to better understand the subsurface and identify data gaps in this regard.
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For a meaningful evaluation, a detailed geological 3D model is important. Data and models for this can be obtained
from third parties if necessary; however, an own seismic measurement campaign may also be necessary. For this,
as well as for the subsequent drilling, a mining license is required. After all necessary preliminary investigations
have been carried out, a POS (Probability-of-Success) study is usually necessary. This evaluates in great detail the

risks and opportunities of the project in terms of geology and discovery.

The site planned for the project also requires a comprehensive suitability assessment. Parameters such as access
roads, noise emissions, environmental issues, any necessary compensation areas and possible challenges with
induced seismicity are just some of the issues to be considered. In most cases, a preliminary environmental impact

assessment must also be carried out. Sufficient time must be planned for this.

Drilling operations last for several months and are a teamwork of various specialty functions typically involving

several companies.

Phase 3: Production

With the knowledge gained from the successfully drilled wells and the subsequent circulation tests, the reservoir
must be modeled and then simulated. This is necessary for the long-term operation of the deep geothermal

project. It is also essential for the final dimensioning of the aboveground facilities.

e License application

e One or more operating plans for construction and operation of the surface part of the plant

Construction of the plant

e Commissioning of the plant

Operation

Surface facilities must be tendered and selected and, of course, a license applied for. Then construction can begin.
A seismic monitoring network is often necessary. This is used for early detection of seismic problems and

documentation in the event of any damage.

Commissioning of the heat- or power plant is another significant milestone of the project. Especially if electricity is
to be sold due to the subsidized payment via the EEG (Renewable Energy Sources Act), the year of commissioning

can have a great impact on profitability.

The actual operation of a deep geothermal project is fairly unproblematic. But pitfalls may arise here as well, which

can be prevented with an adequate quality management and accompanying precautionary maintenance planning.

Phase 4: Post mining
Post-mining, i.e. the necessary measures and processes that have to be carried out after the end of operation of

the deep geothermal project, should not be underestimated.

e Deconstruction and Plug & Abandonment planning

e Deconstruction above ground

Bundesverband Erdgas, Erddl Schiffgraben 47 +49 51112172-0 Stand: 05/2026 Seite 5von7 www.linkedin.com/company/bveg
und Geoenergiee. V. 30175 Hannover info@bveg.de www.bveg.de



e Plug & Abandonment (P& A) of the wells

e Release from mining supervision

Before a decision is made to completely dismantle all underground and surface facilities, alternative reuse options

should be evaluated.

If the well is actually to be plugged and abandoned and the well site dismantled, this work is also subject to an
operating plan. The dismantling of the wellbores is subject to mining regulations, which must be strictly adhered to.
The costs for this should already be taken into account during the early planning of the project and, of course, also

during the funding phase of the project.

The dismantling of the surface facilities and well sites is one of the last steps before the operator can be released

from mining supervision.

Overview of steps of a deep geothermal project
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Overview of steps of a deep geothermal project © BVEG
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Further information:

Phasen eines hydrothermalen Tiefengeothermieprojekts

Leistungsspektrum Geothermie

Im Zuge der aktuellen Diskussion, wie wir als Gesellschaft die Energiewende umsetzen wollen, bekommt die
Tiefengeothermie wieder viel Interesse. Das hier vorgestellte Leistungsspektrum Geothermie soll Interessierten von

Tiefengeothermieprojekten helfen, die notwendigen Schritte fristgerecht zu planen und umzusetzen.

Zum Artikel

Quelle:
https://www.bveg.de/die-branche/tiefe-geothermie-in-deutschland/das-leistungsspektrum-geothermie/generic-deep-geothermal-project-pl
an-bveg-leistungsspektrum/

Stand: 18.10.2022
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