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Progress in engineering technologies for the development of deep shale gas

ZENG Yijin'?
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2 Sinopec Research Institute of Petroleum Engineering, Beijing 100101, China

Abstract The pay zone of deep shale gas usually has high strength and strong plasticity due to the large burial depth and the
high level of in-situ geostress. Such geological conditions result in not only a low rate of penetration (ROP) and long drilling
period for the drilling engineering, but also a low complexity of the fracture network and a small stimulated reservoir volume
(SRV) from the fracturing. These greatly limit the economical and effective development of deep shale gas. Concerning the major
engineering technical problems of the effective development of deep shale gas, research focusing on basic theory and methods,
essential tools, liquid material system, and key techniques was carried out considering the special geological conditions of shale
gas in China. Through this technical research, great technology progress has been achieved, and the engineering technical system
for deep shale gas at the depth of 3500~4500 m has initially formed. These technologies were adopted for nearly eighty wells
in the Fuling Jiangdong and Pingqgiao blocks in the Sichuan basin, Rongwei, Yongchuan, Dingshan and other areas. The drilling
time decreased by 30%, and the test production reaches (10~25)x10* m® per day, which basically realizes the economical and
effective development of deep shale gas.
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Fig.1 The induced stresses with different net pressure differencees
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Fig.2 The cumulative production versus time under different fracturing clusters
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Fig. 4 The seal failure characteristics under cyclic loading
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Fig. 5 The structural comparison between short-curved motor and conventional motor
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Table 1 The main technical parameters of full-diameter infinite stage fracturing tool

TH A% /mm A2 /mm K /mm %
WEET 79 33 520 LT JE77 21 MPa
R 114 40 1820 it 120 °C, FBEE S 70 MPa
I3 55 100 36 240 FRI b 45 ¢
FEE4 2 130 38 520 LRI 1.2~22¢
TR EE 200 121.4 2213 FTIFIE S 16~20 MPa
F2 BiBAKIERE
Table 2 The sliding water performance
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LS e /% /C 1% /s /(mPa-s) /(mN/m) 1%
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Table 3 The application of drilling and fracturing in deep shale gas drilling

WX SERHE D R /m IR /m KB /m SEEIHURE S (m/h) BRI/ K A= /(5 mYd)
Wk 56 3600~4300  5400~5600 1568 7.54 78.2 18.7

% ) 3600~4000 5500~5700 1501 5.86 115.2 21.3

AN 9 3800~4200 5600~5870 1502 3.54 115.29 10.5
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