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Research on the technology of fast drilling with casing driven at the bot-

tom borehole in complicated broken stratum
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Abstract: The technology of drilling with casing is widely used in the field of oil and gas drilling as the feature of hole
wall protection, sticking and leakage prevention, and efficiency enhancement of casing operation. However because of
the complex condition of formations in coal mines and the limitations of underground space and existing drilling
equipment, this technology is not applicated on large-scale to solve the prolem in coal mine i.e. casing operation
difficulty, low operating efficiency and so on. Focusing on these problems, taking the Zhaogu Second Mine as an
example, based on the analysis of the reason for casing difficulties in complex broken strata, this paper proposed the
technology of drilling with casing driven at the bottom borehole, developed the bottom transmitting torque mechanism
and made industrial tests in Zhaogu Second Mine. The results showed that the problem of casing non-rotation, no slag
discharge and being stuck under conventional casing process were solved by this technology, moreover, the problem of
low casing efficiency and easy to form waste boreholes were also solved. This technology has greater advantages in the
application of drilling across complex broken strata.

Key words: complex broken strata; driven at bottom borehole; drilling with casing; casing; transmitting torque mecha-

nism; drilling in the coal mine

0 3I8 ARAFEN T B L3 T AL R A 2 T e 0T
FURD , 76 30 5 Bl SRRl OB IF TR A B R 8 IO Bl Sk A6 O 32 0 T 3 R v O O Al Sk 7 e B

W s B #A: 2023-02-26; f&[E H #1:2023-06-27 DOI:10.12143/j.2tgc.2023.05.020

E—1EF WL, B, DR, 1986 45 /4=, TR, 7K SCHl BT -5 T H 5T % ol , Ao S5 i 5 36 K AT T B 4 B & T BT R & R e,
kaixuan588@163.com,

BAEIEE L, 55, DU, 1981 4R A BIIEIE 51, R TR el , NI B ERBLEL T & 5 B PR T WF 98 A, BV 4 74 222 17 i B DX S g
% 115 ,houhong1129@163.com .

SIAME AL ARLL, RO, AF L S AR )2 LR K Bl bR A 8 o BOR B S [T, B4R TR, 2023, 50(5) : 140-145.
ZHAO Kai, HOU Hong, ZHAO Daweli, et al. Research on the technology of fast drilling with casing driven at the bottom borehole in
complicated broken stratum[J]. Drilling Engineering, 2023,50(5) : 140-145.



55 50 5 5 ) B DLAE A 2R it 2 LV K B Dl BRAE G B R AT Y 141

B0 1 B AVE T S5 BB B O 0 3 FL R 23 B 5K T,
X 5 5 FLAEAT BE B 7 AL, 80 R B Bl s 2 4
it A A R L R O R P B R REIE RS . X
TR BEA ROHORE B 2R R 2248 R IR, Kt gAY
JRE DR B R i TE, B B AL IR AT S i ke [N
B FLAR 0% 55 T BURSLE ROCRARSE R 78
PRI T B AR, K L R RO T 2 G AL
TR LA B A HEAT o8 FL Y B AL A BRAE
BEHEE AR I T ROR TR EE i TR R
JE AT B S A, LR T 8 0] A BLAT B BIL i R
i, AN BE B K M Tl 48 9 A Rl 0 R O
TR IET 05 ZAARE I T IS A, TF A — g
1 B AE B R RO SRR DU T T A A 1
JZ B AL T2 BIF 5 X G, A S M T B 4% 000 A
PERAR IF 78 2o FL R Al AT 4K Bl A Bl R R, S B
LA AEE POE F AL

1 EZXHBRMEESEVEEREDH

WA IR AR R R W 2, 78X X
JZ it TS AL A TR B kAT R BB, A HR
T, FTESMHELBR 2 S . — R EE T A
HARfLIE; R T EBEELICRIKT . Sl FES
el TR M 1) JE DR 45 22, 0 A 2 R L B AR I A
T T L A T L A A
11 WEHEER

LM — 25 R K SRR L A
WA SR ET . 5 — i, fLEEF FE B SR d T
AL AT B, LR 22 0 SRR T 7 8 B SR, 2 TR
A HEETIRAS . L, 7R B R AR b A E LS
MBFLEE R AR AR PR WK SIS, SRR K
R, EEMELT 20 fLIR .
1.2 HiREEHER

A ARV, B X8 7 3k WU B PLE &
TEEIEE,H BB AR % 3 A B R A
T AR I o B, 8 R I i =2 WL Bl 7 Sk XU
BRSSP K, — g i 85 38 2% R 00k W 2 LR
W TOARUE SR B TR A A T 2 A R )
B B e L S BE
13 TETZEHLEKNE

METHEE T FES T L FE ARG,
N AL HE AR AL S B B HLTA AL, B
RWERE %77 1576 b 2 2 R 3 I AS SR FL A mT AR

E7E M 22 2 e e i i, iy T B A5 1k 1 9 )5 2 DA
RS ARG s M EE LT E HARFLIE, i
REWATEA, FEENCRMRME. FEVLE
W A UL AT B 1
1.4 PR ER

Xif T R R b )2 M T A H SR —
Fic EE 4 8 3K 00 AT 4 B a0t 8 3 485 v BB ) 1, oA A
AL RE RS e R R A Vb, b T E A Ye 283, e 3 mT 4
WHIH AR I T 8GR, 52 25 A A Lt 15 4
S B A, 3% R N A, HUBE SR T K 2 R
TC TR AR 1M ¥ 7K B U2 20T LB whi K, HE i g
2,0 U AL R &, R £ 1R 32 BOR R
Mt
1.5 &L A N £

1A TR A 2 45 1R B L AHA M 90748 4k 51 0°
B, 7 BRS AL i T FL AR 1h o 2% 1 AL 2 OKSF LI,
fLEEMRR B Z R mA 25 B8 T AMEREAE K,

g b b 2 LR L5k A DA Bk AR AT S B
T E AR 1 X Eh S7 3k XU B LB AE 1 AR N
R 15 7K AE A gk A 5 — B AR G ik e A B
CBX [ 8 b )2 5 7K, KUPE O o e A I 388 7K AN 3R
) B LB T A T AR LN IR A N AR T
2R T T Py i AT S

2 FLEBNIRESEHR AR
21 T Xk

FLJEC BIK Bf R A5 R 0 B R R TS TR B R R o B
FF 38 23 LR AL FHALF RS S 1A AL 7 S Fn B R A% 3h
BEBMEFHK TS5 B8 R M R
NTEE, AR R/NORE LIRS  EEME
EHk AL ESL . L ETERR I (DIRSNEE
] % A O 09 3 ok A LR AL ; (2) BE S
Bl AT TR A5 A0 A% Al 3tE A R T 5 R AT O AR by
BH 3170,
22 HiHAH

W TR % RN RS0, 512
EESL AR EE - EETHSKE, N
JZ B Sk AL LU B AT . n] g X AR R A%
T % 5 1 A1 72 1A o B R AT A L, FE A5 1 52 IR T
Fom Bk e IR Thee. BE T
AN BB LR IG R 29 1/3 P, 32 50 66 4T, 14 L %l
WAL AL FE A LI Al 4 3B /NE Sk 7EFL I AR



142 R TR

20234F9 H

T SEEMCL ORI . R KRR TS B
JB AT NEAE 5 AL BE (A B

BT ER ARHAD fedfoe ERE AR B L ARk

B1 REHHARETRE

Fig.1 Principle diagram of drilling with casing
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Fig.3 Stress nephogram of torsion shaft
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Fig.4 Plastic deformation nephogram of torsion shell
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Fig.7 Diagram of sealing design
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Table 1 Drilling operation records of drilling with casing

Khi/ o Wfa/ FLEE/ FLIR/ BRAEKE/
L5 i .

") ") mm m m
K7 58 —26 133 30 30
MG 5 14 —33 133 52 52
K7 41 —25 133 61.5 60
K12 10 —33 133 62 60.5
K13 1 —22 133 65 65
H11-17 7 —32 133 60 60
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