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Abstract: To meet the development requirements of coring technology for 10000-meter ultra-deep drilling, this paper
systematically analyzes four major challenges faced by deep coring-extreme working conditions, equipment adaptability
for continuous coring in long well sections, coring efficiency, and well deviation control-based on typical drilling
engineering practices both domestically and internationally. It reviews the application status of technologies concerning
coring equipment, drill bits, downhole motors, wireline coring, antijamming, and deviation control, and
comparatively analyzes the advantages, disadvantages, and engineering application effects of different processes. The
research indicates that China has made significant progress in the field of deep coring; however, core technologies for
efficient and high-quality continuous coring over long well sections under ultra-deep extreme environments still have

shortcomings. The study points out that future coring technology will take the efficient and high-quality recovery of

deep cores as its fundamental objective, and develop towards the deep integration of automation and intelligence. By

5 B #3:2026-05-18; &6 H#3:2026-05-28 DOI:10.12143/j.2tgc.2026.04.003

EETE b Bk E W 5 077 5% 05 ) & B KR E R L 5S4 - 202472D1000901) 5 o [ M BT R A Ry b BT R A 5 H (4
DD20240205512)

F—1EE e, B 00K, 1989 44, m g T AR 80 TRE Lol A 4=, =T AL 2503 BL0 T8 58 B 7 i 98 TAE , JSHETH 4R I X4
#3235, 13833686142@163.com

BEIESE R0, 5 DUB 1980 4F4E |, i [ M i 2 23 R0 LR L & LS A 1K, AR BE DA AR A A, IE mi 0 LRI AR LA %l , bl
e, R DAl T AR AR R AR R A I R A L R T AR TN XA #3235, liangjian_cniet@qq.com

S| AE e, R, SR IE R SF R B A B R BGO H R IR & R [ T] B R TR, 2026,53(4) : 24-35.

CAO Longlong, LIANG Jian, ZHANG Hengchun, et al. Status and development trend of coring technology for deep continental
scientific drilling[ J]. Drilling Engineering, 2026,53(4) : 24-35.



W53 41

e e 55 TR IS RERL 2 Bl BREEUO SR BUIR 5 & S 25

constructing an integrated "measurement—control+-coring" system, developing high-temperature-resistant downhole

motor technologies, and making breakthroughs in ultra-deep wireline coring, core anti-jamming and plug-releasing

technologies for long-run coring, as well as intelligent diagnosis and early warning technologies, a new generation of

deep coring technology system will be established , providing technical support for China's deep earth exploration.

Key words: scientific drilling; coring technology; wireline coring; coring bit; bottom-hole power; core blocking;

deviation control; ultra-deep drilling
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Table 1 Statistics of coring technical issues in deep

scientific drilling
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Fig.1 Difficulties in tripping and

handling of long coring run tools

123 RERHA R RELL UL o 1

TERE A B RO AL B SRR L8 65 0
B8 77 3, AN A 2R 77 k) T EL A O RS R AR
AR BT S BUR O BURPE R 22 AR R A5

BB HER . LITERL A4 8, B Bl R R 5 28
il Bl O R R K 3B 0 25 7 vk I IAT 2 B
AR —E AR SO 5T DR AT AR AH ok
T BUbR VAL 1Y T at B, — Bl 25 O 78 8 N 5 IR
SR FESE IR O, O BT BE TAR

2 HHEFRESREHNMHNXEOHE

Fig.2 Mechanical core unloading

assisted by drill tool rack
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Table 2 Specifications of the coring bit deployed in Well Songke-2

Bk Mg/ mm BT HE/m il Sk B/ A Z3T R /m [/ §5'¢ -4 %5 i /m
AR 491.12~4513.74 1700.09 117 65.39
o1 PDC 3409.13~3593.02 9.02 2 4.51
216 A lra 556.27~5859.91 1549.00 128 37.78
pPDC 1086.00~4863.39 10.67 3 5.34
152 NI A 5905.43~7108.88 1156.97 82 34.03
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Fig.3 Statistics of coring runs in the

well section below 4500 m
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Table 3 Statistics of long-run coring drilling data in the well section below 5900 m

BEERE BER/m

MlxE FRERHER/m HOKE/m BRI E /b G E /D A SRIGER/ Y B/ (m-hT)

R 76.89 10 7.69 68.96 537.58 112.08 89.69% 0.69
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=1 454.35 26 17.48 446.53 1947.33 706.75 98.28% 0.64
i) 224.98 12 18.75 224.25 847.42 344.92 99.68% 0.65
Git 1086.00 72 15.08 1060.97 4886.25 1636.50 97.70% 0.66

TR 48 R B 2 BT Bl AT A R0l G S, R
LA I B4 2 O Bl Sk DR R T P2 B2 K, 7R B M =
B HERCRAR . AARE 2 IR0 S T T AR R UL
Bl kF BB BLF A, 4E 6000 m AR BEALTT R T IR
e QTN I SR i (B T PN (E N P B
LTRSS A NS SR Oy R N S B
R T o AR BT o IR V0 4 R 0 TN R
B BB A AL R 5 AT AT R A e )R
248 R WO B 1 28 R A A 1 TR I 9 E , H R R

T IR 4 3 R 13 AR T O P A R
1.4 BheA B 5 v i O B A%

TE R B R B9 A BOG I B, Al R A 3 BB &R
GLal s A e IR AT RS RS B ESh B A S Al R SR,
TEWCC B E T 0T, 3 ] &5 B & TR 194 T i
JS7 FH S 01, T i M5 o il R R B AL 2
f o RLOT (1) R IR B B2, 32 JF IR B A
F1% DO R 0 [0 B A8 A 5 (2) SR Y nr i 18] 6 O DS 50
T IFEE/NGE BT S B LA B PR E .



28 BlAR T 2026 %7 H

x4 6000 mUFHBREZTROHALRIBER

Table 4 Wireline coring test data for the section below 6000 m

¥ JEB/m PR /m - HORE/m AL RIE % Bl /(m-h) Bk 2T /mm
1 6419.01~6420.08 1.07 0.00 0.00 0.51 152/92 4 Wil
2 6420.08~6430.80 10.72 10.46 97.57 0.80 152/92 4 WA
3 6430.80~6441.65 10.85 10.31 95.02 1.15 152/92 4 Wi 41
4 6441.65~6451.77 10.12 9.30 91.90 0.63 152/92 4 W47
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BAE 5 D Ak b 23 v A5 1 3 9k 2l 2 70 445 it e LA
R I IR, B0 a3 AR v i 32 3h e R F B
3 i Z o B R A SG-3 1 7E 8700 m LI,
DR A ) 50 S5 R AT T 6 IR 2 F ] KT B = fL7E
7500 m LA VR I B 32 e Tk BRI A i R FH A% 5 4k 8N Bl
R, 3 8880 m Ak I AV HE & 217, R BUE AR
BH 738 im , sx W R R T e R R 22—

2 F L E I B R R A, 6067 m Ak I BH
3.7, biti J5 S AHHGEE B K % 7018 m Ak ik 25.3°, 1% B
BeGO Bk AR B A EE R MR M I .
BB AR T RS2 8 IR B3 fn 181 4 Fir s . 24T,
T TR v R = R B R RLIBAT A HL R TR R
T H Y TE R AH T, B 2 B ARG S VR R 2 B R
TET I 01— O R

w

1000

2000
3000

4000
5000 —

6000
7000

8000
9000

SN

(a) SG-3JF (b) KTBEFL(HAL

0 100 200 300
HFIb—

: m) (c) FAFRIEEHAL: m)

B4 BEMZHRFRUT
Fig.4 Typical scientific drilling well path
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Table 5 Coring status in deep scientific drilling
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Fig.5 Hollow bottom-hole motor

hydraulic hammer coring tool
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Table 6 Data comparison between percussive-rotary coring and other coring methods in CCSD-1
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Fig.10 Typical packed-hole coring assembly
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Fig.11 Schematic diagram of wireline coring and measurement-while-drilling solution
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