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C MPa C MPa
A (O 25 —37.50% 131.58 —2.74%  82.88 0.77% 169.99 —0.57%  80.58 0.57%
55 37.50% 138.88 2.66% 81.62 —0.77% 171.90 0.54% 79.67 —0.56%
T 10 —60.00% 122.55 —9.41%  83.14 1.08% 154.47 —9.65%  81.25 1.41%
40 60.00%  148.25 9.59% 81.28 —1.18% 187.63 9.74%  79.02 —1.37%
b VR 0.025 —16.67% 116.81 —13.65%  83.32 1.30% 144.86 —15.27%  81.31 1.49%
C/m) 0.035 16.67%  154.36 14.10%  81.09  —1.41% 198.26 15.96%  78.94 —1.47%
6000  —7.69% 121.51 —10.18% 75.86 —7.77% 155.01 —9.33% 73.77 —7.93%
HR (m) 7000 7.69%  149.59 10.58%  88.57 7.68% 187.18 9.48%  86.47 7.93%
£ R () 5000 —9.09% 135.18 —0.07%  82.29 0.05% 170.94 —0.02%  80.16 0.05%
6 000 9.09% 135.42 0.10% 82.20 —0.06% 171.04 0.04% 80.09 —0.04%
169 7.64% 135.87 0.44% 81.62 —0.77% 171.10 0.08%  79.66 —0.57%

EH R (mm) ) ) )
181 15.28% 136.44 0.86% 81.59 —0.80% 171.19 0.13% 79.73 —0.49%
0l & 0.5 —50.00% 135.17 —0.08% 80.90 —1.64% 171.09 0.07% 78.73 —1.73%
(MPa) 1.5 50.00% 135.36 0.06%  83.46 1.47% 170.87 —0.06%  81.37 1.56%
o 0.4 —33.33% 135.91 0.47%  86.20 4.80% 170.82 —0.09%  84.22 5.12%
LR (/) 0.8  33.33% 134.36 —0.68% 78.89 —4.09% 170.71 —0.15% 76.66 —4.32%
. 9 —25.00% 145.20 7.33% 78.18  —4.95% 177.39 3.76%  76.36 —4.69%

TAHHE R (L/s) _
15 25.00% 128.11 —5.30%  85.69 4.18% 166.82 —2.43%  83.27 3.93%
W AH 2% B 1400  —6.67% 138.14 2.11% 76.22  —7.33% 173.62 1.55%  74.23 —7.35%
(kg/m*) 1600 6.67% 132.59 —1.99%  88.30 7.36% 168.37 —1.52%  86.04 7.39%
A K 20 —33.33% 139.37 3.02% 81.91  —0.41% 174.19 1.88%  79.89 —0.29%
(mPa * s) 40 33.33% 132.29 —2.21% 82.52 0.33% 168.54 —1.42%  80.31 0.24%
VRAH LA 3432 —12.00% 142.16 5.09%  82.05  —0.24% 176.57 3.28% 80.05 —0.09%
(J/ (kg + CM 4368 12.00% 129.09 —4.58%  82.44 0.23% 165.67 —3.10%  80.20 0.10%
WHSH AR  1.557 —10.00% 132.68 —1.92%  82.27 0.02% 168.82 —1.26%  80.12 0.00%
(W/(m=«"C)) 1.903 10.00% 137.58 1.70%  82.23 —0.02% 172.83 1.09%  80.14 0.02%
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Progress of Basic Research on Wellbore Pressure Control in Deepwater

Qil and Gas Drilling and Production

Li Jun'? Yang Hongwei®” Zhang Hui’ Wang Jiangshuai’ Gao Reyu® Zhang Ruiyao’
1. China University of Petroleum-Beijing at Karamay, Karamay 834000
2. China University of Petroleum-Beijing » Beijing 102249

Abstract Deepwater is an important replacement area of energy in our country. The pressure control
transfers the whole process of oil and gas drilling and production, which is the basis of safe and efficient
operation. This article takes pressure control as the mainline, and expounds the latest progress of basic
research on wellbore pressure control in deepwater oil and gas drilling and production at home and abroad
from four aspects: formation mechanism and prediction method of complex formation pressure system,
safety control mode of wellbore pressure with narrow density window, long-term flow guarantee
mechanism of oil and gas extraction, and evolution mechanism and control method of annular trap pressure.
Combined with the bottleneck problems in deepwater such as complex formation pressure system, great
difficulty of wellbore pressure control, difficulty of long-term oil and gas flow guarantee, and difficulty of
annular trap pressure control, the key research directions of wellbore pressure control during the whole life
cycle of deepwater oil and gas drilling and production are proposed. the key research directions contain the
following points. (1) To clarify the formation mechanism of multi-source and multi-mechanism complex
formation pressure system, and establish the prediction method of safe density window for a deepwater soft
rock formation. (2) To improve the accuracy of wellbore pressure prediction, and develop a multi-gradient
managed pressure drilling technology suitable for deepwater drilling platforms. (3) To improve the new
method of fracturing packing and sand control, and form the long-term flow guarantee mechanism
integrating sand control, water control and hydrate control for deepwater oil and gas well. (4) To
strengthen the research on the evolution mechanism of annular trap pressure, and form the control method

for annular trap pressure.

Keywords deepwater oil and gas; formation pressure system; wellbore pressure; flow guarantee in

wellbore; trap pressure
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