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Feasibility of large - diameter wireline coring technology for ultra-deep scientific

drilling: Experimental verification from the CCSD-SK-2 East Borehole

ZHANG Hengchun, ZHU Yongyi, WANG Wenshi, YAN Jia, CAO Longlong, WANG Wen
(Institute of Exploration Techniques, CAGS, Tianjin 300399, China)

Abstract: To improve coring efficiency in ultra-deep scientific drilling and address the large-diameter coring

requirements of the CCSD-SK-2 East Borehole, systematic research on equipment configuration and tool innovation

was carried out. The API drill pipe was modified to achieve an inner drift diameter of =112 mm, accommodating both

conventional trip coring and wireline coring operations. A 6500 m wireline coring winch featuring a rope-guided

spooling mechanism was developed, and various combined coring tools centered on a hollow downhole power tool

were innovatively designed. Tests in the @311.2 mm, ©215.9 mm, and ®152.4 mm boreholes demonstrated the

overall feasibility of large-diameter wireline coring technology in deep wells, with the optimized drill pipe and automatic

rope spooling mechanism performing well. For boreholes of ¥215.9 mm and above, hollow downhole power tools are

preferable, whereas conventional "three-in-one" tools suffer from insufficient power. Conventional wireline coring

achieved good results in the @152.4 mm borehole; however, components such as the locking latch and landing device

are prone to failure due to cuttings accumulation. This study verifies the technical feasibility of large-diameter wireline

coring in deep wells, provides technical reserves for ultra-deep scientific drilling exceeding 10000 m, and proposes

targeted optimization suggestions for drilling tools and fluids in ultra-deep well environments.

Key words: scientific drilling; ultra-deep well; large-diameter; wireline coring; coring tool; hollow downhole power

drilling tool; wireline coring winch; CCSD-SK-2 East Borehole
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Fig.1 Casing program of the CCSD-SK-2 East Borehole
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Table 1 Technical requirements of drill pipes

RSN BEJR/ LA AR/ PidiaR LI/
Z/mm  mm  f&/mm mm /KN (kN-m)
139.7 9.17 <195 =112 3500 =60
127 7.5 <145 =112 2100 =15

R 2 A O B AT R BEOR S T APT A1 B AT
Bk AR g/ . LA O139.7 mm £ A5 FT 4 1), R
N AR B R B BTHR 41, LN AR 1A ©0101.6 mm,
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Fig.2 Outline dimensions of @139.7 mm drill pipe
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Fig.3 Outline dimensions of ¥#127 mm drill pipe
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Table 2 Technical parameters of heavy-weight drill pipe

PIRE BRSNS/

FFR B MR
mm & /mm mm

=JF  311.2 &% 254 116 8% REG

U 215.9  JnEALFE 203 114 6% FH

FIF 1524 JnEAFF 145 112 FRERMEIE

1.2 B %:

CEA R IR VBN WM AR R L R s
OB RN 2R A RE 2 I B R 48 R B0 A9 22 47
K =6500 m, fLWF 77 =110 kN, [ E<<50 kN,
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R iR W B e SRR N 22 48 R
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Fig.8 Schematic diagram of rope arranging mechanism
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Fig.9 Schematic diagram of air-blowing mud scraper
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Table 3 Specifications and parameters of wireline coring tools

HikH  OCHOHE AMES S
TRk fi 5 * w £/mm  &/mm & /Emm 1% /mm
=P 0273 mm S iR (BUT A AT ) + 0273 mm A Sl EE - AR BUO A R 311.2 95 273 108
= (108 mm Vi h £ + 48 R B0 4 B 311.2 95 178 108
MHIF 0108 mm W 304 -+ 48 R B0 4 H 215.9 95 178 108
PUIF 0194 mm HES A+ 0194 mm 23 i S i -+ 48 R B0 Bl 215.9 75 194 89
PUIF 0108 mm 5 4+ (108 mm W 3 HE + 48 & L0 B B 215.9 95 194 108
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FIF Q89 mm i Sk + 4E R BB H 152.4 92 140 108
HIF 0108 mm iR+ 48 R EUL A H 152.4 75 140 89
I Q140 mm ¥ 3 48 R HCO B H 152.4 92 140 108
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Table 4 Test results of wireline coring tools
R/ K/ RE i/ Bk EBER , .
S JHE/m m m g/% (nf-h’l) G/ is) mm TSR Mol
1 4513.74~4514.62 0.88 0.80 90.91  0.20 311.2/95 FEa kil
2 4514.62~4527.01 12.39 12.39 100.00  0.47 311.2/95 PDCHEA 0273 mm iR
3 4527.01~4528.01  1.00  0.00 0.00  0.35 311.2/95 PDCHE A 0273 mm P25 + (273 mm
s W Bl R
4 4528.01~4528.90 0.89 0.80 89.89  0.16 311.2/95 PDCHE A 0273 mm P25 + (0273 mm
s W Bl R
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e+ 28 B
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7  5865.08~5868.43 3.35 297 88.66  0.82 215.9/75 ke 0194 mm H1 %5 I 5+ 48 R B
8 5868.43~5868.55 0.12  0.12 100.00  0.08 215.9/75 S NA 0194 mm H1 55 IR 5+ 48 R IG
9 6419.01~6420.08 1.07  0.00 0.00  0.51 152.4/92 AR B L2 F I
10 6420.08~6430.80 10.72 10.46  97.57  0.80 152.4/92 AW B L 48 R WO
11 6430.80~6441.65 10.85 10.31  95.02  1.15 152.4/92 ol kA B L2 O
12 6441.65~6451.77 10.12  9.30  91.90  0.63 152.4/92 WA B2 F 0
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Fig.13 Cores obtained by wireline coring
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