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Abstract: The ultra-deep hole geological core drilling technology and equipment is successfully developed by the
Institute of Exploration Techniques, CAGS in cooperation with several domestic units.It is the research achievement of
the national key R & D program “Research and Development and Demonstration of 5000m Intelligent Geological
Drilling Technology and Equipment” of the “13th Five Year Plan”. The ultra-deep hole geological core drilling is
standardized designed, the drilling equipment is lightweight, the drilling control is intelligentized, the wellhead
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operation 1s automatic, the in-hole drilling tools is seriation, and the mud system is greenization. The integration and

demonstration application is completed taking the JZ04 geothermal geological exploration well as the demonstration

platform. As a result, a new minor—caliber structure for geological drilling is rebuilt, two Asian records is created

namely the deepest drilling depth using @114mm wire-line coring technology and the deepest depth using @146mm

geological casing. The ultra-deep hole geological core drilling technology and equipment system with the wire-line

coring as the main technology is preliminary formed.

Key words: ultra-deep hole; intelligentization; geological core drilling; drilling equipment; wire-line coring technology;

integration and demonstration

0 3%

RS2 T R R TR B b Joi Bl 4 O e R 0 4% M B
B SC VR M T, R b BR VR T SRR e A KB
U CHIR G LB RFBZ—"Y RRR AL R
FD B RATAE A 3 B R M AL« (1) R VR L
Bl R el o D) 5 A Al B L T R O A O B
WL LR H 225K (2) KRIEEE /NS ZS 5 % o
Jo AR R 1) 28 A R O 2% S B0 R B it T3 b
52 BR 5 M R VR AL AL N T 0052 2%, KA R S B0k TR A
FH A A Al 2 P AL a3 e o o 1y A8 s ke R (AL
F R R 2, T A O B R T RE SO R T B
FHOFT B TP 8 2 R B 2R &, KR
B Al T B AL R B2 LA R H 23, A5 AR
TR A (3) 5 ZR M2 50 5 RGBS
HERSCRAL, FLBEEE B A, b3 3h 7 #5388 2 s K (4) Hb
TR AE TR AL A% 2 /N IR 55 S5 1R I BE 3 T 0 L A0
Ty A ol R e R TS Y A A R A L AR
L, = ) S B R I <5000 K
B b TR T AR B A B K B R R T R
RALA R B AL DR RO A H G e 45 Tl & A
F, 38 OB 0 R B AL BEEE R AR R R R A
K Bi 2 0 B 30 MR IR T2 0125 T i T LA 4 R L
O 25 o 25 1 R R L M I 7 0 B R R R B A A
Z, R E AR P 48 5000 m R
TR T R

1 5000 m ¥ RFLMR S DERBEAZEZFH L
“5000 K AE Hb TRl 4 1R e A I R K s
I H ARG 6 A FT R - (1) B X M BT A R
P[] A 7T 10 TRE TR AL B IR TR R E D
(2) W Bl 2l H R b " 3 /N i XDS0DB Y b J5T 7 o0
B AL, Fb T) TR B A i B AL BT B 98048 30 %6 - (3) B il
Dy A S A E AL BB T PR T A i g,

bl A bR B2 9020 DL b s B e il R4, L T
BEAIL AR | Sh i AR s L B R e
i 22 <<3 kN, 2 g I b 45 6 <37, F il Hi e K =
95 % o (4) AR il Bl Th K K AR L7 48 R EUL B AT, L[]
AN A T ARG AT B PR AIG 33.25 % - (5) I il i Zh A T
JEE 4 A O Bl LR i K i 4 A Sk A5 R A
F AR (6) WF i )y e M B 2 0 AL i 35 8 R 3 T
A W BT 1 I SR AR PR R, 2 TR b % 9 I A A
WO RS TCE A B 10 H BT R R AR S
LT 5000 m FF B AL BT 0 B R TR R AR AL
iR s il A R R ae e RO #E A 3
b ALINE R R0 R AR R @A B AR

2 5000 miFRFLMAEOCEHFEREARESER

SRy K g T B SR AL TG b R TR T
T $Eh T Hb BT 2 0 Bl R A R 5 8 & TR SR L 7E 5000
m R VR AL AL 25 4 AT A BT, 5000 m %Y g 3¢ i AR
TR S0 U B LA A L o SR T B B sl L L
e B sk, LR ) 77 4 13 5 il L S R R R G A
BRI E SR — R EB AR TR — IR
ks IF R St BB L R L T2
FAR MR RALI TS ORI AR SRR
2.1 5000 m 4 2R AL Hh BT A O B ER B AL S5 B
(352

BE T b o A R R B R 5 TR 0 M Y e R
L EE A0 BT T ] P A S A O B T AR R
FERUAR TR R4 B IR R IREE N2 e T b
J A 6 T 004 5 RO LR B TR T R AL A O B R
Wz K Iy 28505 98 R O Bl FE 1 A5 5 B & 1, O
HET R M T 2 Al B s e T
BT WA E T LS RPOLE I T2 8 &
P 1 5000 m F R L M BT A O B R DR R A5 A
(B)EHBEF(LELD.,



10 AR TR

202343 H

F£1 5000 m4FRFLEEFLE ML (BE)EHERF

Table 1 Borehole structure and drill pipe and casing string procedures of 5000m ultra-deep hole

- Bk HA/ BFFAME/ N/ RE (BEFFEESRAME ) (BEAME/ (BEELAN B/ Wt APIW
mm J&)/mm P 42)/mm %£)/mm 2/ MAE)/mm m 2R %
—JF 156 139.7/125.36/7.17 145.84/123.36 177.8/164.0 177.8/164.0 4500 2.0 S135
—TJF 127 114.3/100.54/6.88 120.00/94.54 146.0/133.0 146.0/133.0 5000 2.0 S135
—JF 101 88.9/77.90/5.50 95.47/69.00 114.3/103.3 114.3/103.3 5500 2.0 S135
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Fig.1 XDS50DB geological core drilling machine and

main equipment configuration diagram
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Table 2 Main configuration and technical parameters

of XD50DB geological core drilling
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Table 3 Main technical parameters of BW-1500/40

slurry pump
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Table 4 Main technical parameters of P-5000 and H-5000 drill pipe and connector
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B ikt BUBLE IR/ PO R
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Uik GIESS
mm mm mm (kgem™) (Nem) mm mm
P-5000 114.3 6.88  100.54 41.35 2161.6 45500 120.5 94.54 SS/S135
H-5000 88.9 5.5 77.9 32.65 1341.6 25600 96.0 69.9 SS/S135
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Fig.2 Twinning and screw on condition of @114mm

wire-line coring drill pipe
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Table 5 Main technical parameters of wire-line

coring hydro-hammer
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Table 6 Main technical parameters of high temperature

and environment-friendly flushing fluid
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Fig.3 High efficiency long-life diamond bit
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Fig.4 Site for integration and demonstration of 5000m
ultra-deep hole geological core drilling technology and

equipment
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Fig.5 First core drilling
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