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Application of downhole visualization imaging detection technology in horizontal wells
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Abstract ;. Conventional detection methods struggle to accurately assess the complex wellbore environment of horizontal wells. Based on
the principles of a downhole visualization imaging detection system, the framework composition of the downhole tools and surface system
is introduced, the downhole tools of the system, as well as its framework comprising surface modules in is introduced. To address the
challenges in conveying visualization imaging tools in horizontal wells, an innovative tubing pumping process was proposed for the first
time. By utilizing fluid thrust through a water-limiting design, this process overcomes conveyance challenges in horizontal sections,
surpassing limitations of traditional coiled tubing operations. A quantitative standard for well fluid transparency (turbidity <50 NTU)
was also established. Furthermore, a detailed comparative analysis was conducted among four conveyance methods—cable crawler,
coiled tubing, cable-passed coiled tubing, and tubing pumping—in terms of tool string composition, mechanical models, and
application scenarios. Field applications demonstrated that all four methods could directly acquire downhole images under different well
conditions. This technology provides intuitive references for understanding downhole conditions and designing workover strategies,
significantly shortening operation time and reducing costs.

Keywords : visualization imaging technology ; horizontal well inspection; conveyance method; tubing pumping; crawler; cable-passed

coiled tubing; coiled tubing
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Fig.1 Combination of crawler and downhole television
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Fig.2 Conventional coiled tubing tool string combination
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Fig.3 Cable-through coiled tubing tool string
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