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Goals of DeepU project

* Developing a new laser drilling technology
* Extracting energy from deep (>6 km) U-

shaped or other closed-loops

1- RTD activities

* Reducing the costs of well drilling

* Making geothermal energy accessible

anywhere

3- Regulatory framework & exploitation

2- Demonstration
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Workflow in DeepU Project

7 international teams work on different aspects of
DeepU Project, such as:

« Laser driven drill bit

» Gas flushing system and drill string design

« Scaled model of U-tube heat exchanger

» Petrophysical characterization of drilling process
« Standards and regulatory integration

« Exploitation planning and IPR management

e Communication

« Management o RED
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INNOVATIVE DRILLING TECHNOLOGY

A laser propulsion drilling method is combined with
cryogenic gaseous flushing for cooling the laser
drill head, borehole walls and bring the cuttings to
the surface

Improved ROP
Reduced drilling time and cost

In case a glazed layer is formed on the borehole
walls, the borehole is physically isolated from the
surrounding formations without requiring further
casing activities.

Reduced time and casing cost
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Laser drilling laboratory tests
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Experimental setup

* Fixed position of robotic arm (working distance)

* Drill with and without assistance of room
temperature N, flux

» Testing drilling heads
» Laser power: 6-30 kW
 Beam diameter: 5-20 cm

» Selected lithologies: granite, sandstone, limestone

* Video documentation
* |R video documentation (thermocamera)

» Gas spectrometry
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Laser-rock interactions
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Results of the lab tests

» Description of petro-physico-mechanical
phenomena; spallation, melting,
evaporation

« Formation of glass layer (1-5 mm)
» Successful drills of selected lithologies
« ROP upto 25 m/h
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Drilling string and pneumatic transport of cuttings

Pneumatic Transport Tests with

Cryogenic gas flow experiments: Cryogenic Gas In Laboratory

* Cryogen flow analysis modelling

* System construction options for cryogen transport

* Assessment of minimal mechanical requirements for the cryogenic
system

* \Verification, validation and analysis of one prototype drill string
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Costs of drilling operations

Drilling cost estimator:

* Spreadsheet based tool to compare State-of-the-Art and DeepU technology drilling costs

* Costreduction potential in the order of 10 — 15 % without taking vitrification into account and
assuming local production or 60 % reduction of supply cost of liquid nitrogen
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Achievements

Laser drilled borehole

* Feasibility of laser drilling with cryogenic gas demonstrated in laboratory

* Understanding reached on interactions laser/rock in function of rock type
and applied power

* Design of drill head completed and proven in laboratory
* Mechanical design of drill string completed and validated in laboratory

* Process simulation model (drill string, cryogenic gas flow, pneumatic
transport) completed

* Pneumatic transport validated in laboratory
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