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Abstract

Deep well drilling is faced with many engineering and technical challenges, such as multi-pressure
system, narrow density window, high temperature and high pressure, and leakage co-storage. Drill-
ing mud is the key factor to maintain the stability of drilling process. Once drilling mud is out of
control, it may lead to kick, blowout and wellbore instability. Taking Da’an Block as an example,
laboratory experiments were conducted to evaluate the variation of mud properties under high
temperature environment of deep well drilling, and the changes of rheology, plugging property,
lubricity and stability of KCL-polymer drilling mud and oil-based drilling mud with different den-
sities were analyzed at different temperatures. The results show that KCL-polymer drilling mud can
still meet the drilling performance requirements at the highest temperature of 100°C. Oil-based
drilling mud can meet the performance requirements of drilling at 120°C, and it is necessary to op-
timize the mud formulation and increase the cutting force at 150°C.
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Figure 1. High temperature and high pressure
filtration instrument GGS42-2A
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Figure 2. Six speed rotary viscometer MK-6ST
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Table 1. Hot rolling strip of drilling fluid system
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15 75°C. 16h
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KCI- SR AWEh il .
1.9 100°C. 16h
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Table 2. Rheological parameters of KCL-polymer drilling fluid
= 2. KCI-BEYHHRERESH]

s B glem® P PV/mPa-s YP/Pa Gel/Pa
R 73 15.642 2.5/9.0
15
75°C. 16h 68 14.308 1.5/8.5
R 82 20.114 13/16.5
17
90°C. 16h 74 13.797 1.5/9
R 88 28.761 21/24.5
1.9
100°C. 16h 80 20.44 3/10
R 95 44.278 11.5/26.5
21
100°C. 16h 93 30.149 5.5/17
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Figure 3. Comparison of rheological parameters of KCL-polymer drilling fluid
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Table 3. Conventional performance parameters of KCL-polymer drilling fluid
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PeHEE glem® RS FLapi/ml FLuHp/ml pH TEVERGRT R 2L
L5 R 3.8 / 10.53 /
75°C. 16 h 4 4.2 10.21 0.0436
R 35 / 10.59 /
L7 90°C. 16h 3.8 5.8 10,51 0.0262
R 2.7 / 10.85 /
Lo 100°C. 16 h 3.6 75 10.3 0.0349
)1 R 2.8 / 10.58 /
100°C. 16 h 3.4 7.7 10.41 0.087
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Table 4. Rheological parameters of oil-based drilling fluid
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PRI 36 9.709 0.73 5/6 1502
100°C. 16h 38 12.775 0.68 6/7.5 1443

2.0
120°C. 16h 29 6.643 0.75 44 1305
150°C. 16h 29 3.006 0.87 2/2.5 1078
PRI 96 16.352 0.81 7.5/9.5 1794
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Figure 4. Variation trend of rheological parameters of oil-based drilling fluid. (a) Plastic viscosity trend diagram; (b) Yield
point trend diagram; (c) n-value trend diagram; (d) 10 s gel strength trend diagram; (e) 10 min gel strength trend diagram; (f)
emulsion-breaking voltage trend diagram
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Table 5. Conventional performance parameters of oil-based drilling fluid
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