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Development and application of high-efficiency PDC bit for
geothermal directional wells

ZHANG Peng, MA Shaoming, JU Pei
(CCTEG Xi'an Research Institute (Group) Co., Lid., Xi'an Shannxi 710077, China)

Abstract: To address the technical problem of low construction efficiency of geothermal directional wells in the Dongli
Block of Tianjin, customized research and development of high-efficiency PDC drill bits was carried out targeting the
formation characteristics of this block. By optimizing the drill bit profile structure and tooth arrangement density,
combined with simulation analysis and laboratory tests, the rock-breaking force characteristics and stress distribution
laws of triangular prism cutter and plane cutter were compared, as a result, the triangular prism cutter were selected as
the main cutters. A composite processing technology integrating UG-CAM five-axis machining and plasma automatic
welding was adopted to ensure the machining accuracy and wear resistance of the drill bit. Field application data show
that the newly developed PDC bit achieved a total footage of 460.58m in the DI.-93 geothermal directional well, with
an average rate of penetration (ROP) of 3.68m/h, which is 41% higher than that of the conventional PDC drill bits in
adjacent wells, meeting the requirements for efficient drilling of geothermal directional wells in this area.
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Fig.2 Schematic diagram of the PDC bit crown shape
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Fig.3 Tooth arrangement
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Fig.4 Stress cloud diagram of the rock surface
under the force of PDC cutters
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Table 1 Force parameters of PDC cutters

Byl VIl 71 F /N e S F/N il Fy/N
- I 914.85 953.68 65.96
oy 7315 695.34 797.33 5.93
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Fig.6 Schematic diagram of the overall

layout of the test platform
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Table 2 Physical performance parameters of granite

E I O
%% /(kg-m™) 2.89X10°
PUESRE / (kg cm ™) 2X10°
PR/ (kgeem™) 1.33 X10°
WK/ % 0.13
H IR B2 /HS >70
AH X % i 2.65

255 WUR IR B B HERE 7, O FE 40 X HE 2 b
DI HI A Y e o AR a6 180 A Bl 2R e 120 r/min,
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Fig.12 Welding diagram of wear-resistant layer
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Table 3 Process parameters of robot automatic welding

% 5 ELE
JREEIR I/A 140~170
JRPEHEE V,/(cm-min) 25~30
At 7 S/mm 4
B FAM V./(L-min™) 1.5~2.5
PR V,/(Lemin ™) 15
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Table 5 Well structure design of DL-93
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Fig.13 Schematic diagram of well structure
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Table 6 Bottom hole assembly of DL-93 well
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Table 7 Drill bit test data of DL—-93 well
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Fig.14 PDC bit after footage of 460.58m
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