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Coalfield wire-line drilling should be established as a new drilling system
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Abstract: Coal is still the world” s major source of energy. Geological exploration for coal resources will ultimately go
to the deeper earth, and wire-line coring drilling technology has always been the first option for deep exploration due to
its high quality and efficiency in deep drilling. Currently, wire-line core drilling technology has not been fully used in the
coalfield because of some technical problems with coalfield strata. However, measures can be taken to solve them.
Water sensitivity is a common phenomenon in the coalfield” s geological exploration, leading to high sand and mud
content in drilling mud and deteriorating performance of drilling mud. There are also problems associated with “water
sensitive” and “sand damage” in coalfield wire-line core drilling, such as high pump pressure, high mud flow rate,
severe erosion, serious negative effect from flushing fluid dynamics. The low strength and poor capacity of non-coal
geological exploration standard drilling tools (drilling stems) cannot cope with the above adverse effects. Therefore, it
is necessary to optimize the makeup of drilling mud for water-sensitive formation; more importantly, removal of sand
and mud should be solved. In addition, it is necessary to break conventional thought and build a new system, such as
enlarging the diameter of the drilling hole, increasing the clearance between the matching bit sizes, improving the
power of the equipment so as to overcome the problems with high power.
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Table 1 World coal resources information (2009-2019)
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Table 2 Comparison of efficiency between conventional full face drilling and wire-line core drilling
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Table 3 Simplified calculation results of several parameters of current common S77/S95 wire-line core drilling

L2 D/ HiFTARRE HifTAME A Q/  WREKEE  IOUKIE FFREE HmimdE AR AMER

mm d,/mm d,/mm (Lemin™)  p/(geem™) p/(mPass) v,/(mes?)  ©v,/(mes™) 1 Re, ¥ Re,
77 61 71 90 1.15 3.5 0.51 2.15 10287 4240
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Table 4 Simplified calculation results of flow resistance for current common S77/S95 core-drilling
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Table 5 Cases of increasing annulus (bit) to reduce pump pressure
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Table 6 Mud formulations and properties used at our research project site
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Table 7 Wire-line core drilling casing and drill rod parameters and clearance
T fRT R B SRR = B AT
ARER 130 110 91 91 75
i Sz 127 108 89 71
SR N1 116.5 97.5 78.5 61
B JE 4.5 4.25 4 5
1984 #hx iz 127 108 89
AEE 116.5 97.5 78.5
e i JE 4.75 4.5 4.25
A 1] BB AT 1R B 4.25 4.25 3.75
S PR 91 75 75
RIS AL PX HX NX PWL HWL NWL
ANFREAR 146 120 95 120 95 76
X ZHidE M 139.7 114.3 91 114.3 89 71
P40 N 1% 123.3 98.8 78 101.5 78 61
R 5 6.2 5.7 5.5 6.4 5.5 5
- TS A% PW HW NW
1997 [+
ARER 146 120 95
SR 139.7 114.3 91
W RIHE AR 123.3 98.8 78
T JE 8.2 7.75 6.5
A [) 5 AT 1R] B 4.5 3.9 4.9 3.5
L PR 120 95 76 120 95 76
A5 R C-PX C-HX C-NX R-PCS R-HCS R-NCS
N ER 150 122 96 114 89 70
sz 140 114 91 114.3 88.9 69.9
X RV Pefi AR 127 104 82 101.6 78.1 60.3
B & 6.5 5 4.5 6.35 5.4 4.8
A8 1) B T[] B 7 6 4 5.85 5.05 5.05
B YAk H AR 122 96 76 122 96 76
2014 [# 5
TS FUAK C-PW C-HW C-NW R-HCPI R-NCPI R-HCPII R-NCPII
PR E A 150 122 96 91 71 89 71
iz 140 114 91 91 71 89 71
W RN EE AR 126 99 80 81 61 77 58
R J5L 7 7.5 5.5 5 5 5 5
A ) T AT (0] B 7 6 4 4 4.5 5 4.5
RS PER 122 97 77 122 97 77
(DR P BCF AL mm;
- (2) FeA% 2 PR FHCHL BT A O B BRER EL) (GB/T 16950—2014) 43 44 5

(3)7F7 4 M TG He il 2l X AR SR W R G4 BAT 2 A AR A0 A A2 R A ] B4, oK BR800 N A2
(4) A i 3 X A (Y Hediie N A2 5 e A o W R 90 (0 AR AR ) 1, R 900 Hh — 2 Ta] B Al Sk B A2
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