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Development and Future Prospects of a DAS-based Fracture Exploration System
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Fig. 1 Schematic diagram of data acquisition for open fracture exploration method. The acquisition system consists of

a DAS and a temporary surface seismic stations. Both passive and active seismic sources can be used as primary
seismic sources.
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Fig.2  Optical fiber sensor instrumentation (interrogator)
DAS: Distributed acoustic sensor (left), DTS: Distributed temperature sensor (right)
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Fig.3  Example of heat-resistant optical fiber cable
Courtesy of Geophysical Surveying Co., Ltd.
https://www.gsct.co.jp/works/geothermal-well-monitoring.html
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Fig. 4  Schematic diagram of installation in the well by wireline method
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Fig. 5  Microseismic record obtained by DAS (left) and diffraction wave extraction/enhancement result (right).
The microseismic occurrence time, which is determined by the source analysis, is used as the time origin.
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Fig. 6  Comparison of images from open fracture exploration method and surface seismic. Diffraction energy distributions
were calculated by diffraction imaging using 10 microseismic events that occurred in the vicinity of the survey area.
The image is transparently displayed on amplitude section (right) and its fault likelihood attribute (left) obtained from
surface seismic profile (SSP). The well trajectory represents the wellbore used for the DAS observations, and the log
shows the temperature gradient of the DTS.
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Fig. 7  Diffraction energy distributions near the wellbore (depth slice). The concentric circles indicates distance and azimuth
from the wellbore location.
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