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Fig. 1 Determination of emulsification rate of

emulsion at different temperatures
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Table 1 The performance evaluation of the tackifying and shear strength-improving agent

S FMEE AV MR PV 31y YP P/ WFL e E
/mPa « s /mPa * s /Pa Pa/Pa /V
FURB 3% AL L 17.0 14.0 3.0 3/5 1145
FLAR 1. 0 Vo B B $E U5 19.0 14.5 4.5 6/10 1187
FUIRIE +1. 5 %038 F I 7 20.0 15.0 5.0 9/14 1215
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Fig. 2 Comparative experiment of pressure-bearing

capacity of cores with different blocking
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Fig. 3 Positive breakthrough pressure of drilling
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Table 2 The results of triaxial compression test
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/MPa /MPa 3% B /MPa /MPa
YS-1 247. 629 0. 3489 45459
JH 249. 329 0. 3756 56445
YS-2 251. 028 0. 4022 67431
i 7ZYS1 228. 366 0. 4009 50088
] 222.922 0. 4368 50223
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Table 3 The drilling fluid performances of SY-1 field

U/ m WD RUMEE AV IPERE PV Y1) YP FLApp FLyrnp LA E E

/g/cm® /mPa ¢ s /mPa ¢ s /Pa /mL /mL /V
3000 1. 67 47.5 34 13.5 0.4 1.8 1364
3400 1. 67 52.5 39 13.5 0.4 2.0 1474
3800 1. 67 53.5 38 15.5 0.3 2.0 1413
4200 1. 67 54.0 39 15.0 0.2 1.6 1452
4600 1. 67 53.0 38 15.0 0.4 2.2 1411
4800 1. 67 49.5 39 10. 5 0.4 2.0 1385
5000 1. 67 49.5 38 11.5 0.2 1.8 1406
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Application of W/O Drilling Fluid in Horizontal Well with
Long Horizontal Sections in Oil Shale Formations

QIAN Zhiwei

(Research Institute of Engineering and Technology,
Petro China Great Wall Drilling Co. Ltd. ,Panjin 124010, China)

Abstract; To address the challenges of oil shale formation well wall instability, micro and nano pore bloc-
king,long horizontal section well friction and borehole purification. We have analysed the nature of forma-
tion lithology, matrix pore size and specific surface by using linear expansion method, rolling recovery
method and nuclear magnetic resonance method,and developed a white W/O drilling fluid system with an
oil-to-water ratio of 70:30 by developing emulsifiers, tackifying and shear strength-improving agents, plug-
ging agents and preferably filter loss agents,and wetting agents. The system was evaluated by using the
breakthrough pressure test triaxial compression test and relaxation measurement method in the laborato-
ry. The evaluation results showed that the system could not only maintain the strength of the rock sample
but also improve the plasticity of the rock sample after the drilling fluid soaked with the breakthrough
pressure of 6. 5MPa,and it had good suspension capacity after the relaxation value reached 60s. The field
test results show that the system has stable rheological properties and solves the problems of well wall in-
stability and borehole purification,with the well diameter expansion rate of only 3. 8% and the mechanical
drilling speed of up to 10.85m/h. The SY-1 well has set a record for the longest horizontal section of
1800m in the Liaohe River oil area.

Keywords: Oil shale;well wall instability;long horizontal section;borehole purification
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