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Abstract: The 3000m scientific drilling project of Dayingezhuang in Zhaoyuan, Shandong Province is the deepest

scientific drilling project in the Zhaoping fault zone in Jiaodong area, with a design drilling depth of 3000m. In order to

improve the drilling construction efficiency and reduce the probability of accidents in the hole, the project adopts an

efficient and stable XY-9DB variable frequency drill rig, self-developed high-efficiency long-life diamond drill bit,

CHD76 series high-strength drill pipe and jointly developed LZRT 360 drilling fluid centrifuge. The key technologies

such as P/H wire-line coring hydraulic percussion drilling technology and wire coring coating drag-reducing inner pipe

technology are adopted to carry out deep hole drilling construction, and the rinsing fluid system is optimized for

different strata. The final hole depth of the project is 3120.35m, the final hole diameter is 78mm, the average core

recovery rate is 95.6% , and the average core recovery rate is 97.9%. This paper summarizes the treatment methods,

solutions, and equipment usage of complex formation drilling in the construction process of this project, aiming to

provide references for similar deep drilling projects.
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hydraulic percussion drilling
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Table 1 Drilling suitability classification of

encountered rocks

FeRaE AN AlER SRR SRR/ (meh ')
B MANERS A 6.5~8.0 4.8
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R BLIRTE 4 77 8.0~9.0 3.9
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Fig.1 Drilling structure of 80ZK2101 borehole
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Table 2 Design of drilling parameters for 80ZK2101 borehole

fLBt/m fLA%/mm i [ /RN B /(emin') A/ (Lemin') % JE/MPa 4/ (Nem)
0~40.62 152 1~10 100~120 80~90 0~0.3 60~90

40.62~500 122 10~45 400~500 90~110 0.3~1.5 60~110
500~992.43 122 10~40 380~450 90~110 1.5~4.5 80~120
992.43~1500 98 10~30 350~450 90~120 4.5~5.5 70~120
1500~2165.81 98 10~30 300~400 80~120 5.56~6.5 70~130
2165.81~2600 78 10~25 300~350 80~100 6.5~8.5 80~130
2600~3120.35 78 10~25 200~300 80~100 8.5~10 90~140
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Fig.2 Schematic layout of complete equipment for
XY-9DB drilling rig
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Fig.3 Actual photo of the drill control room
for XY-9DB drilling rig
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Fig.4 The rock core obtained by wire-line coring
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Fig.5 Comparison of efficiency between wire-line
coring hydro-hammer drilling and other drilling

methods in the same area
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Fig.6 Self-developed diamond deep drilling bit
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Table 3 Usage of drill bit in drilling 80ZK2101

AR/ EikBoE/ BHERY CEREERY Rk Ry

mm ™ m m m
122 9 950 105.28 158
98 13 1170 90.31 136
77.8 16 955 60.20 74
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Fig.7 CHD ultra-deep hole wire-line coring drilling rod
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Table 4 Comparison of drilling pipe technical parameters
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Fig.8 Formation core of the secondly drilling section
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Fig.9 Formation core in the tertiary drilling section
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Fig.10 LZRT360 drilling fluid centrifuge
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Table 5 LZRT360 drilling fluid centrifuge main parameters

2 5 R AR/ R ER/ IR/ e/ IME RS/ IEY it/
Y (m®h™) mm (remin™) pm mm kW kg
LZRT360 7 360 1500 5 2230X1060X 700 11 1000
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Table 6 Comparison of average footage per round

trip of inner core tube
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