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What is deep geothermal?

� Production of heat from the earth‘s crust for heating, cooling
and electricity. 

� Wells for production and injection of fluids.

� Natural systems (hot aquifers) or engineered systems (EGS).
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Strategy

1. Increasing success

2. Avoiding risks

3. Reducing costs

4. Creating values

A strategy is necessary to meet the ambitious goals of 
geothermal exploration. 

Our strategy, developed over the last 5 years has four
objectives:

„Trial and error“ is not a strategy!
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Objective 1: Increasing success

• Comprehensive information
about the subsurface.

• Application of modern 
exploration methods (i.e. 3D 
seismic, MT etc.).

• Reservoir model
• Identification of the best 

geological sites to increase the
success rate and the
productivity of wells.

Success is the result of right decisions. Right decisio ns
are taken on reliable information.
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Objective 2: Avoiding risks

The highest leverage for costs is in planning and explorat ion.

About only 10% of the total costs of a project are spent on planning, 
prospection and exploration. 
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Objective 3: Reducing costs

Direct influence on: 
• Placement of wells

• Number of wells to be drilled
• Drilling costs

• Productivity of wells

• Time to production

A better understanding of the subsurface has the highest
impact on cost reduction.

Milestones limit the financial risk.
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Objective 4: Creating values

• Select the geologically
best sites. 

• Create a site portfolio.
• Proof of economic

production rates. 
• Transform resources

(speculative) to reserves
(measured). McKelvey-Diagram

www.mpch-mainz.mpg.de/~jesnow/

Value is created by converting resources in reserves. 
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Workflow in exploration

Exploration is not expensive. Dry holes are.

Find hot water/rocks

Prospection

Exploration

Production



Some basic requirements

• What kind of expertise is necessary? 

� Geology
� Project management
� Financing
� Authorisation
� Drilling engineering
� Production
� Power engineering
� …

• What kind of information are mandatory?

• In which order have actions to be taken ?
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What are we looking for?

Requirement Hydrothermal EGS/HFR

Temperature + +

Permeability + -

Fluids + -

Reservoir natural engineered

R = T + P + F

A succesful geothermal project starts with the search for
the right site.
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The exploration targets

We expect the highest permeability on active extensional
fault zones.

Pull apart structures Strike slip structures

Accomodation zone with transfer fault Accomodation zone with step fault
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Surface analysis

Drainage pattern and tectonics

• Lineament analysis (DEM)
• Satellite data
• Outcrop analogues
• Drainage pattern 
• Geodetic measurements 
• NEMR
• INN
• Soil gas (Rn, He etc.)

Surface data can yield plenty
of informations about the
subsurface:



Combining different datasets

• Aim: detection of active fault 
zones under young
sediments.

• We used surface (DEM) and 
subsurface data (2D seismic)

• The combination of different 
datasets gives clear
indications of active fault 
zones. 

Remote sensing (DEM) and seismic.
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Temperature field



Geological model

• Integration of geological, geophysical
and subsurface data in a 3D model.

• Modelling geomechanics and fault 
kinematics.

• Understanding the fracture network.

• Defining drilling targets.

• Hit the most permeable zones of your
reservoir

Understanding your reservoir is a key factor for success in  
geothermal projects.



Reservoir simulation

• Identification of zones of high 
permeability.

• Reservoir behaviour to 
production and injection.

• Productivity and interference of 
wells. 

• Placement of wells.

• Reduces exploration risk and 
the number of wells drilled.

In the reservoir fluid moves on microscopic fissures and on 
large-scale fracture zones with several kilometers in len gth.
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Drilling engineering

• Drilling is expensive (50 – 70% 
of capex).

• Drilling, testing and completing
of wells takes time.

• Investment in good drilling
engineering pays off by lower
drilling and production costs. 

Drilling is the primary mean to explore geothermal resources. 
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Standrohr 762 mm x 10 mm

20'' x 106,5 lbs/ft

16" x 84 lbs/ft

11 3/4" x 54 lbs/ft

Contigency
8 5/8''  VAM FJL Verbinderx 32 lbs/ft

Liner Hanger 11 3/4” x 8 5/8”

Liner Hanger 16” x 11 3/4”

920/760 mm

23"

18 3/4"

14 3/4"

10 5/8"

Open hole 

40m

ca. 1730m

Ca. 2980m

ca. 3180m

ET ~ 3525m

Bohrlochbild & Verrohrungsschema

Beispiel

Bohrdurchmesser: Verrohrung:

Contingency 
6 5/8” x 23,2 lbs/ft VAM FJL Verbinder

7 3/4”
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Summary

• A better understanding of the subsurface reduces risk 
and costs. 

• With state-of-the-art know-how and smart tools we 
select high grade areas for exploration.

• Geothermal projects are complex and need a 
multidisciplinary approach.

• The experts of 360plus Consult can add significant
value to your projects. 

Drill less wells and get more out of your reservoir.
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360plus Consult GmbH
Bahnhofstrasse 46
76137 Karlsruhe
Germany
+49 7 21 - 46 46 39 - 0

www.360plusconsult.de

We explore for energy.


