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Drilling fluid technology for complex formation drilling

in the Xiangyangping area of Guangxi

LIU Junhui
(Research Institute No.230, CNNC, Changsha Hunan 410011, China)

Abstract: The formation in the Xiangyangping area of Guangxi is complex. There are large sections of water-sensitive
altered formation and broken formation. Kaolinite and chlorite altered formation is prone to expand and shrink or break off
after water absorption, leading to frequent downhole incidents, such as rock falling, borehole collapsing, drilling string
sticking or burial. Through the lithological analysis of the core samples from the formation, the film-forming anti-collapsing
solid-free drilling fluid system was adopted, which effectively solved the expanding and shrinking problems of
water-sensitive altered formation with remarkable enhancement of borehole wall stability and significant improvement of
borehole wall protection. As a result, the cores taken out were intact with high core recovery; down-hole incidents were
avoided; and drilling efficiency was greatly improved with shorter construction time and less construction cost.
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Table 1 Lithology in the Xiangyangping area of Guangxi
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Fig.1 Cores from water-sensitive altered formation
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Fig.2 Cores from broken formation
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Fig.3 Cores from fracture-developed formation
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Table 2 Main equipment and instruments on site
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Fig.4 Design of the borehole structure
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Table 3 Assay results of the core samples
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ZK4-28-2 61 40 20 6 23 11
ZK4-28-2 473 24 14 20 18 24
ZK7-41-1 283 67 8 17 8
ZK7-41-1 288 30 21 49

ZK7-41-1 512 76 5 8 11
ZKD80 -8 385 54 26 20

ZKD80 -8 386 74 10 16

ZKD80 -8 390 85 4 11

ZKD80 -8 466 63 16 14 7
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ZK6-37-1 290 49 15 12 24
ZK6-37-1 295 70 7 7 9 7
ZK7-49-2 405 18 16 12 18 36
ZK7-49-2 435 7 5 14 7 67
ZK7-49-2 563 8 11 13 68
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Table 4 Common properties of the drilling fluid
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Table 5 Inhibitive properties of the drilling fluid
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Fig.5 Results of core sample soaking test
xR 6 HIHERR LR

Table 6 Performance of the drilling fluid measured on site
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Fig.6 Cores taken using film-forming anti-collapse solid-free drilling fluid
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Table 7 Comparison of rig-month efficiency

between different drilling fluids
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Fig.7 Cuttings carried by the drilling fluid
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