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Abstract: Due to the complex environment of oil/gas production, casing and tubing are long—term exposed to
adverse factors such as high pressure, corrosion, and erosion, which readily cause corrosion perforation, leading
to leakage and major safety accidents. At present, some oil/gas wells have been converted from water injection
wells to CO, injection wells, making them more probably to be prone to corrosion leakage due to changes in string
configuration and internal environment. This paper reviews the current status of casing/tubing leakage identifica-

tion and localization technologies, and compares their advantages and disadvantages, together with the applicabil-
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ity of detection methods. Key technologies and methods, especially for leakage identification, leak point localiza-
tion, and multi-leak—point detection, are investigated, and these mainly include existing downhole detection meth-
ods, surface detection techniques, and algorithm—based leakage localization technologies. Although traditional
downhole logging techniques offer high detection accuracy and have achieved certain results, most of them need to
operate while the pipe string is moving, which involves high operational risks and costs. Surface detection tech-
niques can work without production shutdown, with relatively low operational risks and costs; however, existing
acoustic detection techniques mainly target leak points above the liquid level, but fail to capture leakages below the
liquid level, which feature significant signal attenuation and cross—media propagation paths. The algorithm—based
leak—point localization technologies have evolved from traditional signal processing algorithms relying on explicit
physical models toward machine learning and multi-source information fusion, breaking through the limitations of
single methods and improving localization accuracy. Future research should focus on advanced multi-source infor-
mation fusion and intelligent diagnosis to enhance the accuracy and timeliness of leakage monitoring systems, and
on innovative acoustic detection technologies to improve the capability of identifying and localizing leak points
below the liquid level. The findings provide a theoretical basis for further advancing multi-leak—point detection
and early intelligent warning systems.

Keywords: oil/gas well; downhole leakage; leakage detection; leakage identification; leakage localization;
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Fig. 1 Casing and tubing damages
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Table 1  Downhole leak—point detection techniques
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Fig. 3 Different pressure curves of downhole leakages
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Fig. 4  Acoustic detection techniques
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Table 2 Surface leakage detection techniques
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