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Key drilling technologies for large-displacement horizontal wells in
shallow shale gas reservoirs of Wulong

CHEN Shikui, XIE Chidong, JIANG Zhenghua, SUN Gang
(Sinopec Chongqing Shale Gas Co., Ltd., Chongqing 408400, China)

Abstract: Shallow shale gas resources in Wulong are poorly endowed and difficult to develop efficiently. Increasing the
length of the horizontal section and drilling large-displacement horizontal wells are important means to increase the
production of single well. In view of the technical difficulties faced by shallow shale gas large-displacement horizontal
wells, such as difficulty in optimizing the casing program, high safety risk of drilling tools, high requirements for
drilling fluid performance, difficulty in lowering casing, and high risk of well completion loss, we have carried out
wellbore structure optimization based on accurate prediction of four pressure profiles, analysis of drilling tool safety
extension capacity, optimization of water-based drilling fluid system suitable for shallow shale, optimization of casing
lowering methods, and optimization of completion cement slurry column structure, forming key technologies for
drilling large-displacement horizontal wells for shallow shale gas. The research results were applied on site in 6 wells of
the PY1 platform, with an average well depth of 3188m, a vertical depth of 1000~1200m, a horizontal section length
of 1532~2250m, a horizontal-to-vertical ratio of 1.59~2.64, and an average mechanical drilling speed of 17.82m/h.
This achieved fast drilling and safe well completion, and provided technical support for the efficient development of the
Wulong shallow shale gas block.
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Fig.1 Formation four pressure profiles
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Table 1 Comparison of extension limits of

horizontal section with different BHA
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Table 2 High temperature and high pressure filtrate volume of different water—based drilling fluid systems

A Tl P0IBT 9B 4/ mL

LEIREEES - - - - - - - -

130 °C 120 °C 110°C 100 °C 90 °C 80 °C 70 °C 60 °C

NanoDRILL #8 ¥ 7k 345 I 12.4 11.6 12 10.6 9 9.2 8.2 6.8
BA Y KCUK FEA T 14.8 12.6 12.6 10.4 8.8 8 7.8 7.6
T T A 7K 5 Al I 24.4 24.4 20 17 14.6 12 9.2 8.8
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Table 3 Lubrication coefficients and prices of

different drilling fluid systems
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Fig.2 Conventional casing simulation under

diffent friction coefficients
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Table 4 Relationship between different speed and

lowering speed and casing suspension

L3t AN TR R i BRI (24 T A /KN
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Table 5 Cement slurry column structure

He B e L R 3188 m, TEVE 1000~1200 m, 7K F
Bt K 1532~2250 m, /K 3 H 1.59~2.64 , 3F 24 WL G

wiksg e IBLERA AL/ B 17.82 m/h( W2 6) , T 14 52 3 JA 1 19.67 d , 5
(e FR)/m MPa PY 1HF JF 4 47 40.91% , HL i B 7 42 75 116.79% .
rm:ﬁm 1.26 0~780(717) 3.86 b 4 113K T B 2.0, 8 T & (0 B kT3
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Table 6 PY1 platform technology application and index comparison

5 R /m  HUBEE/(meh!) AKEBEK/m KR B wok & TEEITNX
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