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An Accurate Method to Pick Up the First Break of Three Component Microseismic in Borehole
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[ Abstract ] The well microseismic data acquisition basically uses the three-component seismometer
to record the microseismic signal, the three-component microseismic record contains the rich source
information. In the process of microseismic acquisition in wells, the geophone is usually placed
vertically and the orientation of XY component sensors is randomly distributed, so the polarity
recorded by XY component is also random, and the polarity of Z component is related to the relative
position of the source and the geophone in vertical direction. Therefore, the observed XYZ
component of the microseismic event is energy unbalanced and coaxial axis discontinuous. In the
existing first-to-pick technology, only a single component is selected, and the first-to-pick is
obtained by using the continuity of the same axis. When the signal and noise of microseismic events
arerelatively low, the coaxial continuity cannot be guaranteed and the accurate first arrival cannot be
picked up. In order to solve the above problems, the principal component decomposition of
three-component microseismic events is carried out in this paper, and the energy of the three
components is concentrated on the principal component, soas to improve the continuity of the coaxial
axisofthemicroseismiceventsand the first-arrival pickup accuracy of the microseismic events.
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