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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
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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

E fi 7 E i
- H ¥ (089 mm)/m 5000
FIERE )1 P A% (0114 mm) /m 3500
Ei EiE K
PiRe  Y T8 9K Bl B T
LT 4 A /m 41
KE 1/ 180
ZREAEEE/m 25.5/26.5
FHPTHL/ (N m) 25000
AR s KRR T T/t 17
RS HE/(me s 0~1.2
H Bk #EE/(m » min~ 1) 0~0.4
B/ KA/ (KN« m) 12/22
TUEKARSGE 5%/ (r+ min D) 0~200~600
TR EINHAE /(KN « m) 15
W R %\ﬁ%ﬂ%ﬁ/(@: m) 30
B/ (r» min~ 1) 0~200
— %ﬁiﬁﬁ'ﬁ)\“‘%ﬂ'ﬁ/t o 5
54 AR T HEE/(m » min™ 1) 0~60
AU/ m 5100
BRE R HRZ/mm 178
(1 S iﬁ@?ﬂﬁg/m <r]0
B H AR T/ kg <500
BEE/m <7.5m
B RHH /(BN » m) 25
R BEFIHJE / (r + min—1) 100
i A4 /mm 140,114,89
fAshHm EHER/mm 140,114.89
€L EHEK/m =27
1T /mm 150
eI FH/GK + min~ 1) 0~143
42/ mm 140,120,100,80

4 HRIERESE

B AR R L M S5 O B AR A O BE AR A | T IR

Ho G WA 8 R PO 7S5 8 T 28R LR B
i SR T2 RE VA BF A AT L R L 2T
TR AL M e i 2 T Lo T RE L 5 ) S i Y )
TIRHE BB T e s et Al B AL L A Bk &
GiAL SR TEIE . A2 5000 m Hb TRl 2 45 10 A
AR T EATRAEPERES B, S8 UL A THIE AR AR
Th e B iR B 250 A 8 A e o TR | A8 AL 4% L
ST A S BB TR SR IR AR BOR G
K AR e 5 A 00 R AR G I BT A
[, JFJ& 5000 m 2219 3l g 22 i )32 73 A £ 47w
B o AR TR AR AR 15T
4.1 et 5 ot

TP R R AL PR Sy as b /N Y
BEPLAS BTt B R B Al g R LR T B B AF B
FRATRE RSP, AR, Ead R 55
1200 Hr TERE A R R B E T2 R A B R
FH AT R AL UK R L BT S S HOR
e il B A S R E T 4 TR L 3 s O Bl 4R Y R
e By LK ey o T At ok AR A
4.2 JF R A BB & AT il

{01 VRSP m = ) A AR (A S e - T S e
FE VBB 7 VB AL R e Bl CED A T 0 SE AR RO
B PR 6 Aoy . 52 BRI L H 47
Lo s ARHERCAE TR B 0 AN AE SR 25 Tl i 0 2 R
BOO TR AR #EAT BAR PUAT ILI B3 I 1 B AR A
b Y 28 G A A i 5 AT Tk
4.3 R HE A B A

i 3 WA 0 A Al B R L T A e
EZRBNE ISR A T A S H BT L



54T B 4 W K4 545 5000 KB A M BURL HR PR 53 & K 5

DA b ) B B | O R A T AR SR 8 B A
TS5 HLE S H00E 0 B i 2 50k 1 5 4l ok o Ak
S 2 18] i B A A DT 0 RS B 3 25 S A L B [ B A ok
P, R T B rp, Y AR L )R R R LA
HE SR E BARASTF 450 3R 40 W R #F A I 4 T A
= BT 46 A shaa il el R s
4.4 LEGERRRN —RIEE T R

It PLC AR e 238 B AR M i AR G 48 il
FAR  DLE AR T B s 0 5% — Mk 4 4%
il 22 40 R Hb SR B 1 A ) L e T8 TP V%4
AR AR B R G B — AR A B
TR BEAL R Go i 2 4P | Th e S X

HbF A A B EE WL 35 [ Bh Ak AR IR il R
G 4,

i

|t | 1

N ZINZINL L7 INT TZNZINT) S

S RN R A S

151\

CERAED AR R T
B3 dhREE sk

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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Fig.6 Treatment process of waste drilling fluid

(d) S sk

6 EaUHuRNERE

MF 9 55 T AL 7 2 Ei i b 2% B Bk 450 7 e 0
PO AR B 2 G Bl G R S5 & el R
— R REENEE R TR RIRE R R AR S
RE R I, SN S b )2 AL T L S B
b, S RFLEB AR A 45 ], B2 VR 42 4 1 AR AN
oo i,
6.1 LA B I i A% i R

(1) X5l 3 2o A LV K040 e LA 35 By [ 2L FF
SEURFL B A Iy 3, 43 i A X 3500 m G BE 120
CLAIMD 5 5000 m N (il BE 180 °C Lh ) F il i
A At A7 I = A AT 5 0 A, R R R
77 M K LR S HOF IR S 808 I ik . W
Y Bl N A LN B 2 80 & 5 A7 i R S Kl 2 8
FLFE IO IR gl A6 | A R IR VR 3R B R ) D &
I W O B JE N OL A5 Ol B e AL B R 4R 1 B AR R
R

(2) Tk il ) 32 T 48 R B & E T2 FL NS B
i3 TEY: S RS |4 QUL 2 AP0 S &
BEXT Hb BT O B AR A B/ DR/ RR R S B
N7 5 B ) IOk e e A S R M T A L, SRR AL —
b 1T 3E HGE G CAnE 7 TR
6.2 FAeh kA

(DB 2 B8O RE Rl A HR L 2575 fL IR TE &8



55 47 5 4 K4 B 2 5000 K RE M BRI BR 5K & BT A 7

i i 5 1 LAl

\

TR« IR
e BRI kb iVl g. s
PRIESS  WEhds. JRTUSAL SEds | TERk
A\ '.I‘ J{

 =ens 8 YT —\——— E——LL_J“LQ::

————T -ri‘&*il."k;rn:&‘m.n =TT

B7 MNOGRFBUOSSHLEBHENERS

Fig.7 Multi-parameter wireless MWD system for small diameter wire-line coring
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