Reservoir Monitoring using DAS Measurements: From Time-Lapse Seismic to Real-Time Stimulation and Flow Monitoring
Abstract
Distributed Acoustic Sensing (DAS) measurements have been shown to provide value to the operator throughout the life of a well or field. DAS recordings take advantage of fiber optic installations in wells that can reach high temperature and pressure conditions as well as complex production regimes. DAS applications range from reservoir characterization (through seismic imaging) to completions and flow monitoring, and eventually well abandonment (i.e. leak detection). 
Here we focus on seismic measurements recorded with DAS that are used to characterize changes to the reservoir before and after stimulation of the rocks. By taking advantage of permanently deployed fiber we demonstrate that the measurements are repeatable to the point that subtle changes in the rocks can be analyzed. Using borehole seismic imaging we show that these Time-Lapse DAS measurements are successful at tracking CO2 floods, steam injections, pre/post hydraulic fracturing changes, as well as water floods and reservoir compaction.
[bookmark: _GoBack]Given that the fiber optic can be considered a permanent sensor in the well, measurements conducted with it include seismic snapshots of the reservoir and real time monitoring of the processes altering the reservoir. As examples of these measurements we can use DAS signals to track the changes to the strain field associated to the injection of fluids to the reservoir and the associated microseismic energy related to it. Tracking of production flow changes in real time can further be complemented with larger scale seismic imaging to extrapolate well observations to the surrounding geology. In this presentation we show how the combination of these various monitoring techniques can lead to a pathway for optimal reservoir management.

