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Abstract: Deep drilling technology is one of the necessary means to solve the scientific and technological problems in
deep exploration. This paper mainly introduces the research and development program of 5000m intelligent
geological drilling technology and equipment. It starts from the conceptual design of great-deep wire-line coring
drilling diameter series, drilling tool classification, and equipment configuration, and is followed by R & D of
drilling intelligent control, key drilling technology and equipment, high-performance wire-line coring drill pipes,
small diameter and high-efficiency series drilling tools, environmental protection drilling fluid system and waste
slurry treatment technology, integration and demonstration of drilling technology and equipment, etc. The program
is aimed to achieve key technological breakthrough in intelligent control, portability and modularization; and build
the ultra-deep hole drilling equipment and technology system mainly with the wireline core drilling process. It will
provide technical and equipment support for China’s deep exploration plan.
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Fig.1 Comparison of drilling capacity of geological drilling equipment by different countries

TR AR B A 2 M 1% 35k | 4 Tl o 0 1 95 A8 X FE R AL
PR 2R I B R 22 5 b JOR S 0 B R T BE A A AR R
g D AT BAE L T 52 2% A RS B 225K e s RIR
THERE B R0 2 I AL B M BB A2 JU AT R 2 0 45 IR R
JE LR R L R M 5 AR 2 Ml R 0 B R BB T L
HERRCRAR , FLBE BE BHL K, 1 2 3l g £ 338 5 08K M T
FRURFL A 2 M 2 /N R 25 25 TR P BE S Tl L A0 )
B e ol R e R T Y

2.2 5000 m HbFTE DA IRB AR R

0T R R L b BT Al % A R (] A8, DA S
5000 m Hi B AR IR FL A O BR B AR R 8 L4 R
O TR ER, I IR KURE/NIR2S 5 1 o
JRAN R T 00 SR SERE b B S AR IR LA IR D AR R
BN 5B FERE (A AR B Sk Al LRI LA R A T
B PEREAR AR . 38 et L 9B AT LB L B A
fR AT 5 P28 7R S I & I B 285 b 3 R IR AL A 0
EEERZB5E H 5000 m MR BRI AL A 0 Al AR
SARE . LB K 5000 m b TR L A O B IR B
RIER,

P4 RS2 4 5000 m b T 4 VR AL 20 B 45
TR FR  fe S5 1) 2 AT X b 5 AR TR AL A O B R
R H TR 0. ik, 1 5 B E R IR
FLEGR TR R ), Hok & B B Fi T - g AT AL L

BERE Bl Sk Bl LA
2.3 T H K B bR AT 5 5 i

T B A E R R A0 R R e L
TR TR A S TC 2 1Y 1 R A A PR R R T
AR R LA R B T2 ER A 5000 moH
FURR R LA O B PR AR AR R L 28 7 0 56 90F 1 VR
PG BT 2K .

MG H BB FE H AR 5000 m %4 g b 5 45 45
PR BRI K 53 il B0 8 A R RE AR L FL Y BIL
H OB RIEAIR RS 6 TR, 1T 55 20 S
REELIWE 2,

- TR OB R TR TR Bt
CRAD | (aigLesby, WS, ERRESEN)

T

)

AEIREE THRE AN i

P o B |E i

x| | E | (8| = it

|| i | || | & “

[ B E e R AW %

LR |2 | %) | & 5

ARV 51151 |5 0

V| & | | |1 i

V& | % Wi | | | i

. —_— N

CERtL. Bk, CRRETL) :
A (BRI L) )
CHRHE2) T G4 (586D

G| AREAR SR SRR
V| OB As000ndu T 2 L B R HAR R 1A R

B2 REAHSTBEXRE
Fig.2 Logical diagram of the task division
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Table 1 Optimization results of drill pipe structural parameters and casing program
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Table 2 Drilling equipment configuration parameters
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Fig.3 General structure of surface equipment
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Fig.4 Automatic integrated control system for the whole operation
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Table 3 Mechanical properties of optimized pipe materials
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V1500 1081 1222 19.5 77 39.5
V150@ 1102 1152 16. 0 130 36.5
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Fig.6 Treatment process of waste drilling fluid
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Fig.7 Multi-parameter wireless MWD system for small diameter wire-line coring
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