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1. What Is the problem ?

Environmental sensors are currently not well suited for DGE

monitoring:
* scientific sensors are too costly or not available for deep
boreholes.

« fracture motion detection puts particular requirements on sensors.
 commercial equipment (e.g. for oil/gas reservoir exploration and
monitoring) Is not always adequate for water reservoir monitoring

2. New deep borehole seismometer I

L L . . 2km+
*  Monitor induced seismicity close to it’s origin

 Performance target. sense microseismic events
related to rock fracturing and pressurized water flow
 Extreme environment: 200bar+, 150°C,
highly corrosive materials
 High temperature tolerant sensor front end ik
with acquisition electronics "

 (Geophone sensors in three axes

« Capabillity to measure inside up to 30° inclination borehole

 Mechanically stiff mounting for large bandwidth acquisition up to
400sps.

« Electronic sensitivity enhancement by active termination (negative
Impedance conversion)

3. Electronics compartment
The electronics of the seismometer comprise
= Three channel active termination circuits and A/D conversion
= Preprocessing of data (filtering) implemented in an FPGA
=  Serial communication
Interface to the cable,
capable of transmitting
over long distance.
= Power supply circuits and
housekeeping sensors
= Two motor controllers for
the blocking devices

4. Seismometer blocking device

The seismometer is blocked inside the borehole using two deployable
fingers that press the steel casing laterally against the borehole. The
design is such that the risk of getting stuck in mud or small stones is
minimized. Also, a predefined breaking point is foreseen, so that the
seismometer can be withdrawn from the borehole by strongly pulling
Its suspension cable.

5. High pressure compatibility

The seismometer casing withstands
high pressures by its circular form.
Inside, ambiant pressure as on
surface Is maintained in the sensor
and electronics compartments. Cable
pass-throughs are specifically
designed to accommodate the
pressure difference and are water
proof.

6. Installation tripod

The seismometer is deployed
using a tripod hoisting assembly
that can be rapidly installed and
removed from the borehole.




