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Design of multi-channel continuous cable duct for double-bit self-balancing drilling system
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Abstract: The problems, such as low drilling efficiency, large disturbance to the hole wall and long assistance time of
tripping caused by the “long arm jurisdiction” drive of the ground drilling rig to the underground drill bit, are faced dur-
ing the drilling rescue of mine disaster. In order to solve these problems, the bionic self-balancing continuous cable duct
drilling technology of double drill bit without drilling rig was proposed, the design of the multi-function continues cable
duct is one of the key and challenging aspects of this technology. In terms of the technology, a multi-functional continu-
ous cable duct with built-in channels of power supply, signal and chip removal is required. Therefore, the multi-channel
continuous cable duct was designed according to the needs of the self-balancing drilling system from three aspects: func-
tion, structure and parameters. For continuous drilling, the multi-channel cable duct should have the functions of mud
circulation, electrical and signal transmission, and electromagnetic shielding, as well as sufficient strength and good
elasticity. Further, the parameters of the outer diameter of the armoured cables for the cable duct, as well as the inner

and outer diameters of the inner and outer pipes, were designed, and the upward reflux rate of drilling fluid in the annu-

ks B HA: 2022-06-02; f&[EI HHR: 2022-11-22

E€WMA: EEEAUIRITHRIEQ2018YFC0808201); [EI%K A ARIERAIH (42172345, 41972324)

E—1EE: B, 198344, B, FAMIEA, W, M, WA R0, SR04 BT RERER R A A R A 1 P 5 TH B T A
E-mail: zhaoyan1983@jlu.edu.cn

BIEESE: TR, 1077604, B, NSO SN, M, SR, AR, SOOI SHLL . BRI ARGy T
TAE. E-mail: gaokenm@jlu.edu.cn


mailto:zhaoyan1983@jlu.edu.cn
mailto:gaokenm@jlu.edu.cn
https://doi.org/10.12363/issn.1001-1986.22.06.0472
https://doi.org/10.12363/issn.1001-1986.22.06.0472

% 41 R WAL E P R G & @l S8 Hif - 165 -

lus was calculated. The calculation results show that the diameter parameters of the inner and outer pipes of the cable

duct meet the requirements of the minimum upward reflux rate. Therefore, force analysis was conducted for the key

components of the cable duct with the theoretical calculation and numerical simulation in combination. Meanwhile, the

tensile strength, compressive bending strength and extrusion strength of the outer pipe wall were checked. The results

show that the multi-channel continuous cable duct is designed with reasonable structure and reliable performance, which

could meet the technical requirements of the bionic self-balancing drilling system of double drill bit without drilling rig.

Generally, a safe, reliable and fast mobile multi-channel continuous cable duct technology and method is provided for

the bionic self-balancing drilling rescue work of the double drill bit without drilling rig for mine disaster.

Keywords: double bit; self-balancing drilling; multi-channel; continuous cable duct; drill rescue
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Fig.1 Double-bit self-balancing drilling system
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Fig.10 Static bending stress under different loads



H
AN
&=

R WAL | Pt R G & @l S48 Hif

- 169 -

(9]
¥
&

a. MRS XU Sk A7 2R 11 A Bl R AR 44 /Y
ZIRETOR, BT T ZHIE 2 I REIESLBAE, I L:
B B CHERR O AT T2 o

b. XUtk (15 A= F P e SRS A B R AR TE T AR SE
BEAL . BFF AT LASE B RE S AR, AR 1 LR T
T R R ALAE M T 3R B0l Sk 7 A R RERE R BB AL,
HATR AR | LR A | W FLBESR B /N AEFOAR
(/s

c. ZIHE RS RN R Je AN rRER{E
A RLRER RO D RE, T BAE R A R (R AR
HEFIE T 5655 RERS LSRRI | 22 A% i P g
FIME =, 5 LBl RE I 6], BRARAE A

d. 45 G XL 5 AR A PRt RGeS T
BB HE S, XU Sk D7 2R A - i RGN AR
PGB AT IR BERRE | AT EE | PSR YRR IR | L U
EFMES Ak, 1l A R it — s e (0 2
WIS AE AR

S & 3L (References)

(1] Rk BT, Ve, 45, SRR G NI B Sk Y B 14875 1] [
B mERE D], SRR 2R (T 24 R), 2021, 51(3): 866—874.
GAO Ke, CHEN Hangkai, XU Xiaohui, et al. Rock fragmenta-
tion characteristics of double impregnated diamond bits with
self —balancing reverse rotation[J]. Journal of Jilin University
(Engineering and Technology Edition), 2021, 51(3): 866—874.

[2] KRUEGER S, PRIDAT L. Twenty years of successful coiled
tubing re—entry drilling with e-line BHA systems—improving ef-
ficiency and economics in maturing fields worldwide[C]/
SPE/ICo TA Coiled Tubing and Well Intervention Conference
and Exhibition. Houston, 2016.

[3] MAEHS J, LAW A, PRUITT R, et al. Drilling with success:
BHA optimization for coiled —tubing drilling in harsh environ-
ment[C]//SPE/ICo TA Coiled Tubing Conference and Exhibition.
The Woodlands, 2005.

[4] KRR, B, DDA, L B I A ot e SO BoR
S FIT]. EE S Ml AR, 2009, 25(3): 34-36.

ZHANG Chengliang, YANG Zhao, MA Qingli. The latest devel-
opment and new technology application of coiled tubing side
drilling[J]. Foreign Oilfield Engineering, 2009, 25(3): 34-36.

[S] ANDERSON D R, DOREL A, MARTIN R. A new, integrated,
wireline—steerable, bottom hole assembly brings rotary
drilling—link capabilities to coiled tubing drilling[R]. SPE 37654,
1997.

[6] TURNER D R, HARRIS T W, SLATER M, et al. Electric coiled
tubing drilling: A smarter CT drilling system[C]//SPE/IADC
Drilling Conference. Amsterdam, 1999.

[71 T, A, B, & LI TR IUR S I]. 107
16T, 2013, 42(9): 1068—1071.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

YIN Fanglei, YU Lei, XIA Yan, et al. Development status and
trend of coiled tubing drilling tools[J]. Liaoning Chemical In-
dustry, 2013, 42(9): 1068—1071.
MCCUTCHION P, MISZEWSKI T, HEATON J. Coiled tubing
drilling: Directional and horizontal drilling with larger hole
sizes[C]/SPE Annual Technical Conference and Exhibition. San
Antonio, 2012.
BINGHAM B. Rotational toolface orientation to facilitate coiled
tubing target acquisition[C]//IADC/SPE Asia Pacific Drilling
Technology. Kuala Lumpur, 2000.
SR, —FhIELLE I B IR [ SR AFSE S U D]. b st
[ £k, 2020.
ZHANG Shuai. The research and design of an electric device ori-
enter for continuous tube drilling[D]. Beijing: China University
of Petroleum, 2020.
B, LI, BEET. TREESE AR R RS R[] 47
&, 2019, 42(12): 1-5.
LU Mingchun, JIANG Fanglin, ZHANG Zhixuan. Development
and prospect of coild tubing technology in China[J]. Welded Pipe
and Tube, 2019, 42(12): 1-5.
B, AR, M, S RS LR A ANIUIRLD]. 1L
46T, 2013, 42(1): 68-71.
LI Zijian, LI Linyu, LI Yaochan, et al. Domestic and internation-
al actuality of coiled—tubing unit[J]. Liaoning Chemical Industry,
2013,42(1): 68-71.
BULTE, RBHE, Z5M, 45, LZS80-T3THESE BB I (7). A1
THIHLIE, 2012, 40(11): 1-4.
HE Huiqun, XIONG Ge, LI Mei, et al. Development of the
LZ580-73T CT drilling rig[J]. China Petroleum Machinery, 2012,
40(11): 1-4.
LZ580-73 TS M LR I [ 1 2 J 0] A1 T HILAR, 2012,
40(7): 11.
Type test of LZ580—73T continuous pipe drilling rig success-
fully completed[J]. China Petroleum Machinery, 2012, 40(7): 11.
L VAR, VAN, . — R NS A A A 2R R R S
CN106761480B[P]. 2018-08-28.
Rk, BRBLEL, BOF. — R IE I AP A S5 R4 [l O
B RS CN110219587A[P]. 2019-09-10.
PR £ . XU fw] [ e 2 T Sk i A i R A 5 i8R (D], KA
TMREE, 2019.
GAO Hongtong. Analysis and experiment of breaking rock pro-
cess under two—way rotary condition[D]. Changchun: Jilin Uni-
versity, 2019.
Bk, e, IRFEH, S —FRHLAE A A R SO0k
CN201720269191. 0[P]. 2017-03-20.
TRSLZR. TOBHHFT P B B A0 i T AE A R ETFE[D]. K
e EMOREE, 2020.
XING Lidong. Research on the ground storage system of the
cable pipe of the self-balancing drill tool without drill pipe[D].
Changchun: Jilin University, 2020.
(L. B I T PR R FCFTH7 7 AR B v FH ). A T 4t ot
5K, 2022, 50(8): 165-170.
WU Tao. Development and application of a retractable slip over-
shot in underground coal mines[J]. Coal Geology & Exploration,
2022, 50(8): 165—170.

(TAESR A 36 A IR)


https://doi.org/10.13229/j.cnki.jdxbgxb20200542
https://doi.org/10.13229/j.cnki.jdxbgxb20200542
https://doi.org/10.13229/j.cnki.jdxbgxb20200542
https://doi.org/10.13229/j.cnki.jdxbgxb20200542
https://doi.org/10.19291/j.cnki.1001-3938.2019.12.001
https://doi.org/10.19291/j.cnki.1001-3938.2019.12.001
https://doi.org/10.19291/j.cnki.1001-3938.2019.12.001
https://doi.org/10.19291/j.cnki.1001-3938.2019.12.001
https://doi.org/10.3969/j.issn.1004-0935.2013.01.023
https://doi.org/10.3969/j.issn.1004-0935.2013.01.023
https://doi.org/10.3969/j.issn.1004-0935.2013.01.023
https://doi.org/10.12363/issn.1001-1986.21.11.0647
https://doi.org/10.12363/issn.1001-1986.21.11.0647
https://doi.org/10.12363/issn.1001-1986.21.11.0647

