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Abstract:

Hydraulic fracturing is used to liberate hydrocarbons within unconventional resources; however, the
heterogeneity in formations and the dynamics of the stress fields during multi-well completions leads to complexities in
the process of estimating reserves that can be produced. Advanced processing of microseismic data offers an
opportunity to understand the variations in growth as related to geological and completion-related factors, especially
through integration of other datasets such as chemical tracer data. Spatial microseismic event distributions by
themselves tend to yield significant overestimates of stimulated volume, but when advanced processing such as
seismic moment tensor inversion (SMTI) is used, the connectivity of the fracture network and the openings and
closures of the fracture network can be established.
We examine in detail two multi-well datasets from a major North-American shale play where the seismicity was
recorded using vertical borehole-deployed arrays of geophones. Careful interpretation of the source mechanisms
associated with the microseismicity reveals that the seismicity associated with the fracturing is frequently accompanied
by horizontal fractures that are consistent with a bedding-plane slip process. In the first example, we
examine two stages in adjacent wells which were treated under similar conditions but which exhibited variable
production. In the second example, a comparison is made between two stages in the same well. Again, similar
injection parameters were used for both stages, however proximity to previously stimulated stages and the activation
of different fracture sets highlights the role of different fracture sets in
effectively constraining the stimulation to the zone of interest.
By utilizing the identified fracture sets, their failure types, orientations and
dimensions, we consider the role that pre-existing fractures, and particularly
the activation of bedding planes play in constraining fracture growth and
ultimately driving production within the reservoir. Knowledge of the dynamic
processes of the reservoir during stimulation provides a unique tool to
evaluate well and stage spacing on the effectiveness of the completion design.
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