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SUMMARY

Seismo-Acoustic signatures of temperature and pressure dependence of geothermal reservoir rocks, two samples of volcanic rocks (Iceland), have been
Investigated using laboratory experiment measured at in-situ conditions. The analysis of the seismo-acoustic signatures has been employed using the acoustic
waveform recorded during laboratory experiment in terms of their P-P and P-S-wave velocities, instantaneous frequency and phase. In accordance to the
systematic change of velocities with the temperature rise and down, the instantaneous frequency and phase of the acoustic waveform have shown systematic
change with the temperature change.

EXPERIMENTALS DISCUSSION
The measurement system was equipped with an electrical heating and sealings made of heat- The P-P and P-S velocity decrease with temperature increase indicates that pressure (stress
resistant materials for withstanding temperatures up to 250 °C. It consists of syringe pumps that generally) and temperature work under competing behaviour affecting the elastic wave velocities
control the hydrostatic confining pressure (up to 70 MPa) and the pore fluid pressure (up to 50 In an opposite way. It Is important to note the analogy between mechanical stress due to the
MPa), electrodes for electricity measurements and P- and S transducers. A 500 kHz resonance applied differential pressure (the different between confining and pore pressure) and the thermal
frequency for the piezo shear and compressional transducers was used to generate S and P stress due to the temperature increase. As the temperature change from its reference state is
acoustic waves, respectively. To investigate the seismo-acoustic behaviour of temperature applied to the sample the rock will expand. The expansion due to the temperature rise is
dependent rocks three kinds of experiments have been performed: responsible for a volumetric strain in the rock. In this case the intrinsic effect of temperature is
* P-P acoustic measurement, 1.e., “P-P” means generating P wave at source and recording able to re-open the old or to create new cracks at a certain state of differential pressure resulting
using P receiver; in the decrease of elastic velocities.
* P-S acoustic measurement with the same meaning to P-P, i.e. P wave at source and S
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Kulenkampff et al. (2005). Due to the available and meaningful data obtained in the experiment, 0010 TR L 0010
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DATA PROCESSING | | |
P-P Velocity P-S Velocity P-P Velocity (damped)
The analysis of seismo-acoustic signatures of temperature dependent rocks has been employed ol o] ) o]
by using the emission acoustic waveform recorded by the pair of P-P or P-S transducers. In the 7 7 \ o e e .
liguid-steam transition experiment only P-P acoustic waves were available for the investigation. h
The data processing flow is shown in the diagram below:
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Figure 1 shows the original recorded P-P waves (for the sake of illustration, only P-P acoustic ~ P-Pinstantaneous Frequency ~ P-Snstantaneous Frequency _ P-PInstantaneous Frequency (damped)
wave of the sample 58 was shown) at step 1 indicated in the processing flow diagram. Note the ] =
very-low and high frequency noises are evident in this record. Figure 2 depicts the P-P waveform ¢~ 5 i \\/\/\\
after employing a uniform time shift, wavelet width determination and Butterworth filter of 3@ @ £ = gm - B
order (step 2). After these spectral width selection and bandpass filtering, the most energetic P-P = » Sl T e
arrivals responsible for the P-P velocities computation are clearly seen in Figure 3 (step 3). by ) 5
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