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Drilling fluid technology for natural gas hydrate horizontal wells in
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Abstract: In recent years, with rolling out of marine natural gas hydrate exploration, in order to further increase the
production and accelerate the pace of commercial exploitation of marine natural gas hydrate, the development of
horizontal wells has become an important means for increasing production. However, in horizontal well drilling in
shallow soft formation where shallow soft digenetic formation is present, the key technologies for borehole cleaning,
wellbore stability, rheological property control, lubrication, friction reduction and leakage prevention in highly deviated
well sections and horizontal well sections should be solved. In view of the technical difficulties on drilling fluid for
horizontal wells in shallow soft formation, indoor research and field test were conducted to form a set of drilling fluid
system and drilling fluid drilling process for horizontal well drilling in shallow soft formation, and several horizontal test
wells were drilled in shallow soft formation on land to ensure the smooth well drilling and completion, which provides a
large number of field test data for trial production of marine gas hydrate horizontal wells in China.
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Table 1 Rheological test data of drilling fluid systems
5 MERIEE/°C @600 @300 ®200 D100 ®6  ®3  PV/(mPass) YP/Pa ¥V Ji/Pa &40 Ji/Pa FL,w/mL
1% 25 66 45 32 25 8 7 21 12 4.5 6.5 5.7
2% 25 78 52 41 27 9 8 26 13 4 4.5 4.9
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Fig.1 Test of various drilling fluid formulations

for inhibiting clay expansion
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Table 2 Test data of lubricating performance

of drilling fluid systems
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Table 3 Cuttings-carrying test results
of drilling fluid systems
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Table 4 Field measured drilling fluid performance data of land test wells

P S/ (geem™) HEE/s PV/(mPass) YP/Pa @3 FLyp/mL I QEREREEN
R 13 1.05~1.15 40~65 10~25 6~15 6~10 5~6 0.1~0.15
a6 2 I 1.05~1.15 40~65 10~25 6~15 6~10 5~6 0.1~0.15
I 3t 1.05~1.15 40~65 10~25 6~15 6~10 5~6 0.1~0.15
A 4 1.05~1.12 40~60 10~20 5~15 8~10 5~6 0.09~0.12
KUK - F: 1.05~1.12 40~60 10~20 5~15 8~10 5~6 0.09~0.12
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Table 5 Completion structures of land test wells

W x SERIER/ SEE YR/ KL/ KB/ TR AR/ PNy R

m m m m [(*)-(30m) "]
K 19k 846.70 134.40 738.90 660.00 32.00 28.00
R 2 I 807.00 252.49 678.26 618.60 50.00 20.18
R 3 780.00 201.20 646.24 412.00 60.00 17.85
K5 49 1111.00 305.37 946.25 530.00 80.00 18.59
XK H bRt 450.52 223.52 285.25 77.36 92.00 19.80
WK %o 42 - 557.55 221.58 416.68 154.68 62.00 19.20
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