TecVA_DetFF (Amplitude VVolumes Technique for Fault and Fracture Detection)

E. M. Bulhdes!
'Exploragdo, Petrobras, Rio de Janeiro, RJ, BRAZIL

Abstract

The TecVA_DetFF is another seismic attribute available for better visualization and extraction of discontinuities such as faults and fractures in
2D or 3D seismic data in time or depth. It is an attribute generated using the TecVA_RF attribute as input data and is obtained from the
optimization of a new parameter of the RMS average superimposed on the previous attribute. If compared to conventional seismic data, it
shows an increase in the amplitudes of low frequencies, below 5hz and high frequencies above 40hz. The response of any attribute is very
sensitive to the parameterization prior to the process of generating it. In obtaining the TecVA_DetFF could not be different, mainly because
TecVA is very sensitive to the frequency content of the input data. Therefore, the parameterization of frequency filters (bandpass) is essential
to mitigate the effects of very low frequencies generated during the calculations of the RMS average and phase rotation. In addition, because it
was obtained from the TecVA _RF, it is also shown to be the Pseudo-Impedance of the data, that is, each negative amplitude (white peak)
represents a layer and the black peaks their interfaces. Of course, this approach is being done within the vertical seismic resolution limit of the
conventional input seismic data. The increase in the amplitude spectrum of low and high frequencies, attributed to this technique, increases the
coherence and contrast between the reflectors and consequently a relative loss of amplitudes in the incoherent data that are most often
represented by interleaves of fine sediments, fault planes and/or fractures. The seismic sections and timeslices or depthslices visualized with
this tribute (TecVA_DetFF) show very clearly the tracing of faults and/or fractures that are not clearly visualized in conventional seismic and
highlight the planes of the discontinuities present with much more discernment. Initially, this new seismic attribute was tested in a 3D of the
Potiguar basin. There it was possible to parameterize in a more appropriate way the processing flow that best responded to the visualization of
the discontinuities of the area. 2D and 3D seismic volumes were also generated in different areas of other sedimentary basins and the results
were as expected. The structural framework as well as the pattern of fractures became much more evident to the eyes of those who were
interpreting these basins. It is of fundamental importance that interpreters of 2D and/or 3D seismic data generate this attribute (TecVA_DetFF)
and the input attributes for it, even before starting any interpretation work in a given area. Interpreting work will evolve with much greater
discernment of the stratigraphy and structural involved in the area of work.



