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Key Technologies for the Safe Drilling of Fractured Carbonate
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Abstract: In order to solve the problems created by the coexistence of overflow and circulation lost during
drilling through fractured carbonate gas reservoirs in the Shunbei Oil and Gas Field and to ensure drilling safety, a
technical solution was worked out by means of analyzing the causes of the coexistence of overflow and lost circulation
in fractured carbonate gas reservoirs. According to this solution, the first thing to do is to temporarily block fractures
that prevent gas invasion into the wellbore, and in the case of gas influx, it is necessary to control the amount of gas
influx and the speed of gas channeling to ensure drilling safety. Based on this, tje key technologies for the safe drilling
of fractured carbonate gas reservoirs involves integrating temporary blocking technology for fractured reservoirs, using
MPD and implementing high temperature gas-block plugging. First, the temporary blocking technology for fractured
gas reservoirs should be used to prevent gas from entering the wellbore. In case of gas influx occurs in the bottom hole,
MPD should be used to control the influx amount, while high temperature gas-block plugging should be adopted to
reduce the speed of gas channeling if the gas is found in the wellbore. After the application of such key technologies in
the fractured carbonate gas reservoir in the Shunbei Oil and Gas Field, the coexistence of overflow and circulation lost
was solved and drilling speed was increased and the drilling safety ensured.

Key words: carbonate oil and gas reservoir; fractured gas reservoir; overflow; lost circulation; temporary blocking; high
temperature gas-block plug; managed pressure drilling; Shunbei Oil and Gas Field
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Table 1 Geological condition comparison between fractured carbonate gas reservoir in the Shunbei Oil and Gas Field and the other carbonate

gas reservoirs in China

X He A BE /m H1Z T S1/MPa b2 IELE/ °C CO, & i, % H,S& &=, %
Nt 6 600~8 300 82.0~180.0 170.0~238.0 1.17~9.36 0.004~0.160
ol 4356~5157 55.0~61.0 120.0~134.0 8.64 15.160
JC 6710~7 160 66.0~69.0 145.0~158.0 7.50 5.140
Jeixi 5 800~6 200 52.0~63.0 134.0~140.0 3.38 2.750
LA 3 500~4 000 74.4 104.0 0.65 0

ETRES 6 500~8 000 113.0 167.0 0.81 0
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Fig.1 Pressure system comparison between fractured gas
reservoir and conventional gas reservoirs
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Table 2 Evaluation on the plugging performance of temporary plugging slurry

ol 55 /um 1E [ 9K 71/ MPa 1E IR J1/MPa 8K f/mL S ARG 1 /MPa
1 30~50 15 >8.0 0 0.6
2 90~150 15 >7.5 0.5 >3.5
3 150~250 15 >8.0 0.1 1.0
4 210~350 15 >8.0 0.4 0.8
5 270~450 15 >7.5 0.2 0.6
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Table 3 Upward velocity of low density pellets in fluids with different viscosity

I e B T AL ‘ i 41/Pa N L
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HK 2/1/0/0/0/0 1.0 0 0 37.5
[T 45/30/24/15/4/2 225 0.5 1.0 3.0
AP v TS 23/23/23/23/22/22 11.5 8.0 12.0 0
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Table 4 Evaluation on the performance of high temperature resistant shear strength-improving agent

IS HBERE R T Y1 71/Pa
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Table S Rheological properties of high temperature gas-block plug at 50 °C and 190 °C

ISR BERE R BT AL .
R/ C HE (kgL ) 241 71Pa AR E/(mPa-s) Y] J1/Pa
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Table 6 Safe drilling mode of fractured carbonate gas reservoir in
the Shunbei Oil and Gas Field
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Fig.2 Wellhead pressure control during managed pres-
sure POOH
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Fig.3 Bottom hole pressure control during managed pres-
sure POOH
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