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Fig.1 Schematic diagram of CCS technology
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Fig.4 Schematic diagram of FBG structure and principle
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Abstract: Carbon capture and storage (CCS) technology, a critical way in combating climate change,
hinges its safety on high-efficiency monitoring solutions. The paper provides an in-depth analysis of the
current application of fiber-optic monitoring in CCS, with particular emphasis on Fiber Bragg Grating
(FBG) and Distributed Acoustic Sensing ( DAS). Owing to its high-precision measurement of strain,
temperature and other parameters, FBG enables real-time surveillance of reservoir pressure and leakage
risk. DAS, leveraging its fully distributed acoustic sensitivity, dynamically tracks CO, plume migration
and induced seismicity. Integrating fiber optics with seismic and chemical monitoring markedly enhances
system performance, delivering full-coverage surveillance of the storage process. Nonetheless, challenges
persist in high-temperature/high-pressure environments, low-frequency signal sensitivity, and cost-
effectiveness. Future efforts should focus on sensor optimization, intelligent algorithm development, and
standardization to boost reliability and scalability, thereby securing CCS operations.

Keywords: carbon capture and storage (CCS) ; leakage monitoring; fiber optic monitoring; Distributed

Acoustic Sensing; multi-technology convergence; Fiber Bragg Grating oy
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