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Research on Key Drilling Technology for Horizontal Wells in the Deep Shale Gas

Reservoirs in Yanchi Block

SHI Chongdong, WANG Wangqing, SHI Peiming, YANG Yong

(Changgqing Drilling Company, CNPC Chuanqing Drilling Engineering Company Limited, Xi’an, Shaanxi, 710018, China)

Abstract: In order to further enhance the exploration effect of unconventional oil and gas resources in Yanchi
Block of Ordos Basin, the technical difficulties of drilling of horizontal wells in deep shale gas reservoir were analyzed.
On this basis, the "two-stage polycrystalline diamond compact (PDC) bit and single bended screwdrill" technique was
used to improve the sidetracking efficiency, the “multi-size bridge plug + fiber cement” technique was optimized to
enhance the plugging effect and lower the cost, the high-performance nano-plugging water-base drilling fluid system
was developed to realize safe drilling of horizontal sections in shale gas reservoir, and a customized PDC bit was
designed, combined with PowerDrive Orbit for the application in horizontal section drilling. With all above efforts, the
key drilling technology for the deep shale gas reservoir was formed. The technology was tested in Well Zhongping 1 in
Yanchi Block, and a good field application effect was achieved for it improved the sidetracking efficiency and
significantly reduced downhole failures. The test result show that the key technology can solve the technical difficulties
in the dilling of horizontal wells in deep shale gas reservoirs in Yanchi Block, and it plays an important role in
enhancing the exploration effect of unconventional oil and gas resources there.

Key words: deep zone; shale gas; rotary steering drilling; two-stage PDC bit; sidetracking; Well Zhongping 1; Ordos
Basin
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Table 1 Test results of the cuttings recovery rate
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Table 2 Comparison test of formulas for high-performance nano-plugging water-base drilling fluids

e H FRGEE((mPa-s) MBPERGEE/(mPas) ZhY) J)/Pa APIIER &/mL 5 i 5 FE IR 2K &/mL
HIR 16.0 12 4.0 42 18.8
FHE+10%K Cl1H+2%G325 23.0 18 5.0 3.0 11.4
FHE+10%K Cl+2%G308 28.0 20 8.0 3.4 12.8
FH+10%KCl1+2%G3 14 30.5 22 8.5 3.8 13.2
H3+10%KCl+1%G308+2%G325 34.0 25 9.0 22 9.2
H3+10%KCl+1%G314+2%G325 36.0 26 10.0 24 10.0
FH+10.0%KC1H0.5%G314+0.5%G308+2.0%G325 37.0 26 11.0 22 8.8
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