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Climbing up the stairs: We are ready for the next step...
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The Bedretto Reservoir Project — three joint experiments
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Types of boreholes at the Bedretto Lab

Injection borehole: Here we press water into the
rock, with the aim that it reaches the extraction
borehole after passing through the rock volume.
In geothermal power plants, the water would
heat up due to the great depth. This is not the
case at Bedretto Lab: here we research the
interaction of water and rock.

Monitoring borehole: Holds the Extraction borehole: Here the water leaves the
various instruments we need to rock again.

observe the processes in the rock.
After instrumentation, we fill the
boreholes completely with cement so
that the measuring instruments sit still
in the rock.

The extraction well for example is about
250 meters deep and has a lateral offset of
Uncemented borehole with water 250 meters from the tunnel wall.
pressure sensors: In this borehole pore
pressure sensors are installed at
certain intervals to monitor the pore

pressure of the surrounding rock.
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Instrumentation at the Bedretto Lab

Sensors in the tunnel

- 3 Strongmotion-Sensors

B 4 Teststations for groundwater monitoring B e d rett
I 1 Broadband Seismometer L
ab

Connection to the
Furka tunnel —

Hydromechanical sensors:

DTS cables. They are fibre optic cables which measure the
temperature along the borehole wall.

DBS-/DUS-cables measure the deformation along the entire
borehole wall.

Seismic sensors: 80 FBG-5ensors are placed every three meters and measure
within a one-metre long section, the strain and deformation in the
5 Geophones measure seismic waves from 100 Hz to 4000 Hz, earthquakes Rotondo granite with high precision.

with magnitudes greater than -2. )
Pore pressure sensors measure the pressure of the water in the

o pore space of the surrounding rock.
9 3C-Accelerometers measure seismic waves from 50 Hz

to 25'000 Hz, earthquakes with magnitudes greater than -3.

89 Preamplifiers are connected in series with the 3C and AE sensors and
ensure sufficiently strong signals.

62 AE-Sensoren measure seismic waves from 1000 Hz to 100'000 Hz,
earthquakes from a magnitude of -6 to -1.

9 Ultrasonic transmitters are piezoelectric sensors that emit an artificial
seismic signal in the range of 500 Hz to 80'000 Hz.

V
Sensors in the monitoring boreholes
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Impressions
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Impressions

» Special drill rigs for underground drilling are * And put in place
mobilized
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Impressions

Wireline core-drilling
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Impressions

Hammer drilling
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Impressions
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Instrumentation

Bef;f,“ ETHziirich Bedretto Underground Laboratory for Geosciences & Geoenergy




Impressions

cementing
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Characterisation boreholes
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Fracture mapping inside and out
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Compartmentalized hydro-structures?
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Seismic cross-hole measurements
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Heat dilution test (CB2)

Hybrid Cable

— Hybrid of Fiber Optic cable for
Distributed Temperature Sensing
(FO-DTS) and heating element.

Interrogator

— Silixa Ultima XT-DTS to measure
temperature along the cable with
spatial sampling resolution of
0.25 m.

Power Supply: up to 15 kW

Method

— Cable heated for 2 h (40 minutes of
heating with 10 kW and 80 minutes
of heating with 15 kW) and the
change in temperature measured
with FO-DTS both during heating as
well as during cooling.
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Packer placement in CB2 for hydraulic characterisation
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Hydraulic testing equipment
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H yd rau I |C p ro pe rtl eS Transmissivity Values from Single Well Test Analysis
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Project Status

The BerettoLab has been completed, now fully in operation

Through three characterization boreholes, the reservoir has been studied in
great detalil

Two stimulation boreholes have been drilled up to 400m length

Four monitoring boreholes are completed with high resolution monitoring
Sensors

The first stimulation in deep intervals is about to start

Coming soon:

Extension of monitoring by additional boreholes
Detailed stimulation in high resolution volume
Extensive circulation in the created reservoir
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Project Schedule

12018 2019 2020 2021 2022
Q218 Q318 Q418 Q119 Q219 Q319 Q419 Q120 Q220 Q320 Q420 Q121 Q221 Q321 Q421 Q1 22 Q2 22 Q3 22 Q4 22

BedrettoLab construction

Drilling Phase I: CB 1-3
Characterization Reservoir Volume
| | Test Stimulatioh

Drilling Phase |l: MB4 + ST 1-2
Stimulation "Deep”, ST2
Completion ST 1-2
Drilling MB 5-8
Instrumentation
Stimulation "HighRes", ST1
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