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Fiber-optic Sensing Technology for CCS Monitoring
Monitoring the safe storage of CO2 in the subsurface is challenging because it
requires interrogation of the deep earth over large areas for multi-decadal time scales.
Fiber-optic sensing technologies have proven robust and reliable and can collect data
with high spatial and temporal resolution. Mature distributed fiber-optic technologies
exist for monitoring temperature, strain and acoustic signals. Less mature are
techniques for measuring distributed pressure and chemical sensing. Using examples
from CO2SINK in Ketzin, Germany, the Aquistore Project in Saskatchwan, Canada,
and the Otway Project in Victoria, Australia, we examine distributed fiber-optic
monitoring of CO2 sequestered in brine reservoirs.
At the CO2SINK site distributed temperature sensors utilized changes in thermal
properties to spatially identify the location of CO2 in the formation. Distributed
acoustic sensing (DAS) has been used at both Otway and Aquistore for VSP
acquisition. We compare DAS with geophones and show that the technology is
sensitive enough to spatially resolve CO2 in the reservoir. Finally the ADM Intelligent
Monitoring System project is an example of permanent reservoir monitoring using
fixed seismic sources and fiber-optic receivers. Fiber-optic cables have been installed
in wells and along two surface transects for monitoring the ongoing CO2 injection.
Future developments in fiber-optic sensing technology aim to improve sensitivity and
resolution through the use of novel engineered fibers with controlled scattering
centers.

