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Understanding hydraulic fracture stimulations using a multi-tool method, microseismic, DAS, D-VSP tiftmeters, and more
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Abstract:

Implementing the appropriate horizontal and vertical well spacing, stimulation sequencing, and completion design are critical to
maximizing unconventional well performance. One key attribute of the hydraulic stimulation is the geometry of the connected and
propped rock volume, referred to as the stimulated rock volume (SRV). In this case study, several different methods are used to
estimate the SRV over time.

A variety of methods are utilized in an instrumented vertical wellbore to invert for and estimate the heights and widths of the
hydraulic fracture treatment. Data were acquired with externally mounted dual and single mode fiber optics for measuring strain,
acoustics, and temperature. In addition, external pressure gauges, internal conventional tiltmeters, and geophones were also
utilized. This instrumented well was used multiple times to record a number of nearby offset horizontal hydraulic stimulations
and to record a time-lapse vertical seismic profile (4D VSP). By using multiple data acquisition techniques we obtained a more
comprehensive and accurate estimation of the hydraulic fracture geometry and the dynamic processes taking place internal to the
propagating fractures.
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