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Optimization and application of coiled tubing quick bridge plug milling technology in
horizontal wells
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Abstract: Addressing the challenges of low efficiency and frequent failures in conventional coiled tubing plug milling operations due to
the increased number of soluble bridge plugs and sand content in horizontal wells, an optimized approach based on the principles of
coiled tubing bridge plug milling, the characteristics of downhole tools, and the cuttings return with milling fluid was proposed. By
combining field practice, the process was optimized, and parameters were refined to develop a bridge plug milling operation plan tailored to
multi-plug, high-sanding-content horizontal wells. The optimized plan includes: length optimization of downhole tools; selection of
five-wing flat-bottom milling shoes; selection of drilling pressure ranging from 13 to 14 kN; use of milling fluid with viscosity between
25~30 mPa-s; and flow rate exceeding 450 L/min. Additionally, based on the sand content and bridge plug spacing, the frequency of
pulling the coiled tubing to the kickoff point was increased, and in the vertical interval, active circulation was conducted to flush out
any remaining debris. Field application in multiple wells demonstrates a 78% reduction in single bridge plug milling duration (to less
than 10 minutes) , with up to 25 bridge plugs milled in a single run. The diameter of returned cuttings was reduced by more than 50% ,
and the total weight of cuttings retrieved increased threefold, significantly improving operational efficiency and reducing failures. The
research results can provide theoretical guidance for coiled tubing bridge plug milling operations in horizontal wells.

Keywords: coiled tubing bridge plug milling; horizontal well; soluble bridge plug; operational parameter optimization; milling fluid;

cuttings return; downhole tools
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Fig.1 The relationship between the minimum
displacement and the diameter of the grinding chips in
different well sections
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Table 3 Comparison of construction effects of different drilling and grinding processes
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Table 4 Comparison of grinding parameters before
and after process improvement
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