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Key Technologies for Deep Marine Shale Gas Drilling in Southern Sichuan
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Abstract: Deep marine shale gas in the southern Sichuan Basin has a deep burial depth, high formation
temperature and formation pressure, poor rock drillability and thin high-quality reservoirs. Further, the contradictions
between fast drilling and borehole quality, shale collapse and drilling cost, time-controlled drilling and the variable
probability of encountering high-quality reservoirs have hindered its effective development. To this end, based on the
experience of conventional shale gas development, through the differentiated casing program and borehole trajectory
design, by adopting bent-housing mud motor BHA, optimization of drilling parameters, conducting vertical drilling and
gas drilling technical tests, development of high-performance water-based drilling fluid and the borehole trajectory
control, a set of key drilling technologies suitable for the effective development of deep shale gas in the Southern
Sichuan were formed. Those technologies were applied in 27 deep marine shale gas wells in the Southern Sichuan,
resulting in the fact that the the drilling cycle was shortened by 46.0% and the rate of high-quality encountering
economic reservoirs reached 93.17%. The results indicated that those key drilling technologies could sustain the
effective development of deep marine shale gas in southern Sichuan, and they could provide references for the

development of similar shale gas reservoirs at home and abroad.
Key words: shale gas; horizontal well; casing program; bottom hole assembly; borehole trajectory; marine; the Southern
Sichuan
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Table 1 Analysis results of the factors affecting borehole trajectory optimization

RRtBIERtn(c) ARSI R/m HERRE/((°)-(100m) ™) BB /M AR m SEEIRRm B
15 2 184.00 15~18 1 420.00 423423 5734.23 79.90
20 2621.00 15~18 970.00 4265.11 5765.11 78.56
25 2881.00 15~18 695.00 4296.67 5796.67 77.72
30 3.053.00 15~18 508.00 432531 582530 77.63
35 3175.00 15~18 372.00 4354.77 585476 77.92
40 3265.00 15~18 266.00 4381.16 5881.16 78.37
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Fig.1 Relationship between drilling parameters and ROP
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Fig.2 Distribution of collapse pressure equivalent density of gas drilling in the upper formation of Well Y1
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