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Application of well integrity monitoring in CCUS
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Abstract: For carbon capture, utilization and storage (CCUS), both energy replenishment and underground storage require wellbore
injection, during which the failure of drilling string or cement sheath may induce CO, leakage to greatly impact the dynamic storage rate
and oil displacement efficiency. Based on the principles of existing downhole tubing/casing leakage logging techniques, oxygen activation,
multiple parameters and noise logging were integrated to detect the suspected leakage points in wells with CO, injection. Coupling with
actual logging data and application results, an accurate, efficient and feasible integrated leakage logging technique was developed. lts
adaptability to the process from log evaluation in the early stage to leakage monitoring in the mid-late stage with respect to well integrity
in CO, storage environment was analyzed, and then the supporting procedures in the stage of static pilot evaluation and dynamic
time-lapse monitoring were proposed. Field application in Well Y27 revealed a suspected leakage point at 1 700 m, which was plugged
chemically before the resumption of CO, injection. The proposed technique provides a reference for storage monitoring in field CCUS
projects.
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Fig.1 Typical response characteristics of MIT, MTT,
underground television, MID-K to casing breaking points
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Fig.4 Interpretation results of dynamic leak detection
logging response in a well
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