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Research on hole diameter, drill string specification and casing program

for ultra-deep geological core drilling
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Abstract: In view of some issues such as the lack of basic criteria and basis for 5000m geological core drilling, the
great difference between oil and gas drilling and core drilling in drilling technology and equipment, this paper
summarizes and systematically analyses the diameter size and tubing string specifications in deep geological core
drilling at home and abroad. On this basis, basic external conditions and interrelated requirements are defined with
calculation of annular hydraulics and design of the wire-line drill string strength for ultra-deep hole core drilling. The
diameter size, drill string and casing string specification for 5000m ultra-deep hole drilling are preliminarily set up
with the wire-line drilling process as the main part.
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Table 1 GW wire-line deep hole coring system

Bl A AR5 #3%4h BELT ARE

TV Y I T
mm mm #/mm #/mm m Y E/m 7
94 60 88.9/77.8 90.5/74.0 11.6 4000 2.0
123 80  112.0/98.5 118.0/95.0  18.0 4000 2.0
159 100 139.7/124.0 154.0/124.0 26.7 4500 2.0
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Fig.1 Borehole structure of KTB pilot hole
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Table 2 Wire-line coring drill string assembly of KTB pilot hole
BRALE BNAREE EHAME/ HERAME/ BHARE/ AL
%/mm G MN#/mm WE/mm  (kgem ') E/m
5FF 139.7/125.5 139.7/110.0 24.8

152. 4 4000. 1
EhEE 139.7/113.3 139.7/113.3 43.9
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Table 3 Wire-line coring system for Hawaii scientific drilling
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Table 4 Longyear CHD wire-line coring system

B LB/ mm A0 ER/ mm EHAME/ NS/ mm

B AME/ WA /mm ERKE/m EEFE/ (kg m™ ) FRERE/m

CHD-76 75.7 43.5 70.0/60. 3
CHD-101 101. 1 61.0 94.0/83.0
CHD-134 134.0 85.0 127.0/104. 8

70.0/55. 0 6 8. 27 3000
94.0/78.5 6 13.10 3000
127.0/114. 3 6 20. 89 2300
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Table 5 Specification series of conventional wire-line

coring drill rod in China

- L B (ER ) 23k 4h ER AR

o HRR/ HRE/ 7®/HN 7/W K B/ (kg

v mm mm 1% /mm #/mm JE/m m 1)
S75 75.5 49 71.0/6L.0  73.0/60.7 3 8. 14
S95 95.5 64 88.9/78.9 90.5/78.5 3 10. 35
S122 122.5 85 114.3/101.6 116.3/101.6 3 16. 91
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Fig.4 Variation trends of theoretical pressure loss and pump power in first open-hole section drilling
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Table 6 Borehole diameter and casing procedure with hydraulic optimization
PiR/ HILEA/ mm EBEIME/ R/ mm EEEIAME/ N/ mm BATAME/ PR/ mm B/ m ER/(L e min ') ZEJE/MPa
— IR FFRE 156 177.8/164 177.8/163 139.7/125. 36 4500 340. 8 9.3
IR 127 146/133 146/132 114.3/100. 54 5000 216. 6 13.1
IR AR 101 114.3/104. 3 114.3/103. 3 88.9/77.9 5500 162. 6 15.3
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