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Development and prospect on intelligent drilling technology and equipment for gas drainage

WANG Qingfeng"?, CHEN Hang'?
(1.CCTEG Chongqging Research Institute, Chongqing 400039, China; 2. National Key Laboratory of
Gas Disaster Monitoring and Emergency Technology, Chongqging 400039, China)

Abstract: Achievements and defects of exiting intelligent drilling technologies and equipments for coal
mine gas drainage were summarized including underground remote-control drilling, ground control
drilling, ground automatic remote-control drilling, automatic remote-control drilling, etc. Some key
technologies which were necessary to realize intelligent drilling for gas drainage were proposed, such as
intelligent sense of drilling conditions, intelligent control of drilling process, intelligent drilling design for
gas prevention, autonomous navigating and positioning of drilling equipments and so on, and possible
solutions were pointed out. The developing direction and way of intelligent drilling technology for gas
drainage were prospected. It was proposed that progressively realizing intelligent drilling for gas drainage
had three stages including fully automatic rig, intelligent rig and drilling robot. It was also pointed out

that a lot of effort was indeed needed in many aspects to improve innovation and application of intelligent
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drilling technology for gas drainage overall.

Key words: gas drainage; intelligent drilling; intelligent sense of drilling condition; intelligent control

of drilling process; intelligent drilling design; fully automatic rig; intelligent rig; drilling robot
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Fig. 1 Ground control underground gas drainage rig
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Fig. 3 Intelligent drilling control process
R4 S FL 1 T B Kt T 4% 3 19 JE AR b A
SNEUETi SUR Sl R N WG UBT 2y g € T SR
BB Ry 42 3 1) 5 36 45 o v B R AT 0 0 TR T IR B
HEJf T, Bl R R b MR 0 R RE R 1 B Y 45
T fL AR B B e 25 S8 ik — A0 DA 45 il ) L 2 R
NS00 B &R Y . PN Ik
PR SRR T AN W7 52 45t 5 08 1 A6 26, XA AT DR IE
2 14 2 BUL ] R 2 e AR .
2.3 RH B 4EILE skik it
FUIYT By 96 B AL B 5 275 IR 2 M B AR AR
MR B SN VRO & & AR A A U R R T 2
TR E .

H w F T B A B L B3 B B R GRS
DA PR 2R CAD &5 5 22 i 4l AL A 1 IR 9
HTFRGiE T, (BN T % Rk — R 5] R,
o BB RERZ AR E R R TAER A
AL SRE S o A T I . LU N TR I R i 22
SR M) = e RO 2 AL BB LR 5 iR R
— 8, B, ZIEA E YR 2 S B LA AT AR
P B 555 s B LSS BRI 25 1 B Om B B 42, H i
AN TR T 5 v T ik Il 5t Al L33l S 5000 I 224 4L
BT AT B IE SN

FUIT B U6 B FL A RE 1 T Y 52 3 A 20T A e LA £
ARMER

(1) FeFHEA 2 M TTRRAE B2 35 S | FUHT IR
FESH R TR 45 2 B K2R 09 v] 04k = 4k B
JoT AR A AR R R

(2) ETamREEREEMS ST ENEZR
R BT RRFREE AR

(3) Bl F s sh1E T LT B i Sl FL A R
w2 G .

(4) BT B2 PR oT B e IR M A5 it 5
BEA R Z G 256 X RITEE 48t X5
BB IR B AL AL e iR T vk .

2.4 HBEEEHLIFME

it T AR v B PR A R BT TE AL S L2 )

i 5 5 5 Z 0 7% 5y o PRIk 4 T S 90 3 b R B AR

2B IR R 2 MBI GRS ES K
1 3 A RE T 2 FL 30T B 10 Bl R A 1 LS RE A
TR o FHTE NI T AL 5 BRI AT 5 3
b TN BUE AL R IENLE 17 BRI B A% A 557 T
HRHR o 2R i 42 07 s i A Bk R RETERIR
To kW AR A F AT RN

DR 2 DR AT B R A A R LS E ALY
HER , WU 22 AT T AT H AR Q08T .

(1) 32 1 2 i e AR R 4 48 3 22 4 RO | B 1
W B e IR /I A5 AR 0 e s 8 SR S R 3 ) R
P HEAT Ak P 2 A I PR B SN R R Bl
SHH

(2) R BLRE I A 0 e B O i STy
A Z IR A MG SRS HR L BT A
WELH H ERRE M H AT A



2018 4% 11 9

IHEF R MR RBRBEARAAES L RE RE © 23 .

(3) HEATAR I M I PF Al BLBR 5 7 ik 1 HF 5
RE T 16 Bl P4 T8 B B8 19 i A2 B 8 LRI B A A SR s
55 PR A SRR 55 8 s I BT kAT E
BURS S A 38 B R 2 ) S A R

3 RHTHMRERALHEREAREERE

3.1 ZBF 5 R EILERET R

FU 30 4 2R Al 42 00 5 BE AL AN 2 — Bt i et . A LA
GEREHL D 32 9 BUR B RE fb Bl PR BOR B e 95 R
B = 2R AUE G HL . 3 ERUFE I
1 32 25 73 95 52 BB 39 41l R A RE AL B RO B N 1E H
M7 EE LR 3 ANBrBL.

(D 2 A I LB B, % B BOre 72 G 4l HL A 5
fiff bR EEAR T A S AL R L S B AR A AL ERE B A
AL RAT  IF BT 25 S 32 B0 5 Bid o0 £ St =
SFIIRE. (HAZFRTR BRI SE BOR Y A R L8 T ik
SCBLS M A A LA Y R A AR B DY B S
BLIE 0 T IC N AR H b A5 I8 28A N ESF

(2) BREALEPLB B Z B BER LT A& 2
BA T8 R AT VB AL S S BRI B LR A 3
b PRAE I RE AT FE R ML A 15 00 T S8 A 1 > EE =
1AL T Shibd frpal el 1 A HLZ B
# o AEREHL VB [ LB AL S M A S AR N TR
YE5E B

(3) BHALHLER AP B, Bl AL AL &% A2 FC 4 il oK
B R RE AL A R Y e G BE L AL AR I U AT L i 5
e £ B 05 R 17 i 2R il FL A BE B3 MR 48 T 00
BRERNE BT R S B0A R R E =
i o PR HEAT A 32 AL LS AUl AT OE AT F RSN
R S R T 1 At SR i L T O 7 il T ek R b R B A
21 ARAC B FLBC T B HE 2 BN E L A B A
Je S 7t TR B A 7 %
3.2 A@idERLHLE 5 A

FU -4 >R AT B 44 10 A8E A& 22 4 it i [ o b
T R AR A2 BT S I B AR KF L R
AETE U} 2% 1 B TR R R R il e 58 . TERT g
PEEAR R R R R I AU R T 22 TG R Y 5
BE N ATRE. Gl HEM . A BDE R AR
ST LA A AR T . A T A2 R BT R
F A Bl R BB S 4 R B % 0 REAL

(1) BT R Rl 3k [ 5 00 £ AR AT 51 28 0
WA xR eI R BEBE ST L NS Bl JE ABLAE R

AE A 2 A5 e L P Rl 2 U ) S R 2 A7
e e Al B R DR FL AT Bl R R BE AL B R R K
JEH— A HE R,

(2) BUR Al BHBIF BE BT B 5 Aol 22 75 Bk
2y S Z L IRV S BB HOR R,
8 R LAl NI 7 5 N 4 RS O il P
B PR A AL B ¢ T SR LR ) 2 RE AL B 2 BGRR .

(3) R I it BB CR e 1k » 58 3 BOR 72
P55 Rl A bR S B AR R B AT S il
075 CRAE B T 4 o b B BT T SR B R A [ B
.

(4) $i v BU 3 il R B 1% 1) B 3 4 BEOKCF L BOR
IR 8 i B 0 T A 0 e B AR e A 9 4 32 A
TN RE J1 BRS04 RE AL BOR Y HLOE
RO 52 B R4l SR B AR B 2 4 LT 8 BB I

4 HiE

BT T B ST il SR A RE A Bl PR ke A R AR
A FL 30T B 4 1 B 1 B 2 B0 R i R A 5 7 ol B 7
T2 1 E 2P B S R IR A 7 A ol B T Y SE E 1
AR A SO0 g JE E AL SL T T 2 EOR I H
Fr A SR AR 1 — s 1 (B RE AL /K RS
A Pt — . H AT, 0l (D A R
SAL L R BT b R SR\ E &
TFt /N AT A S AL BB HE 3l T8 RE Ak B IR 4L
AR5 K o AH R VF 22 QB RS R e L A
A BB BCR BT SR B A R A LT
AE R 5 P R T 2% 4 77 ThT 0 X 5 19 2 . BC ik R B
B Z AR IE . A I i R T0 30T il R il 45
BREALIT I I HF ST BN TS R AR e S
T o 2 S BRURE A N 28R S L B oh 2 B

% % Tk (References) :

[1] EEEEG0E R4 A5 58 e LT R a4
ARelg keSS REL]] T.9 A4 shik,2018,44(2) .
5-12.
WANG Guofa, FAN Jingdao, XU Yajun, et al.
Innovation progress and prospect on key technologies
of intelligent coal mining [ J]. Industry and Mine
Automation,2018,44(2) :5-12.

[2] 48,0 . HK5%A. 5. 2001—2013 E M4 7 5
ey 2 g (0], B 4¢ 45,2015, 46(3) : 208-211.
NIU Chao,SHI Longqing, XIAO Lele,et al. Study on

accidents classification of coal mine from 2001 to 2013



24 -

5 Bk

2018 % 44 %

[3]

[4]

[6]

[8]

L9]

[10]

[J]. Safety in Coal Mines,2015,46(3):208-211.

X o 52 58 L BEAR AR 55 20072016 4F 2 [F M H I
ok S MOR AE AR AT LT 0k & 4 5 R AR
2018,45(3) :124-128.

LIU Yejiao, YUAN Liang, XUE Junhua, et al.
Analysis on the occurrence law of gas disaster
accidents in coal mine from 2007 to 2016[ ] ]. Mining
Safety &. Environmental Protection, 2018, 45 (3):
124-128.

BRI i o o . T I @ R A R R RO e B R
()0 B2 R, 2018,46(2) :208-212.

CHEN Xiaojing, HE Min. Framework system and key
technology of intelligent mine construction[]J]. Coal
Science and Technology,2018,46(2) :208-212.
FE, FAT AR A B BT 2025 5 5 B AR A
RIEEARLT ] R, 2018,43(2) :295-305.
WANG Guofa, WANG Hong, REN Huaiwei, et al.
2025 scenarios and development path of intelligent
coal mine[ J]. Journal of China Coal Society,2018,43
(2):295-305.

fl g, 8 2 1 T AR 5 S R R)]). TE A g
1£,2018,44(3) :31-35.

HE Min. Important characteristics and realization
ways of wisdom mine [ J ]. Industry and Mine
Automation,2018,44(3) ;:31-35.

VIR (5 Bk 5 A ai b R R3] T.om A5
1k ,2015,41(4) . 1-5.

SUN Jiping. Development trend of coal mine
informatization and automation[ J]. Industry and Mine
Automation,2015,41(4) :1-5.

S L F 0SS T W AL RO iR B ML % 2 3
Bibr e Bt T A 31k, 2018.44(2) :63-67.
WU Binbo, GUO Wenliang, KOU Ziming, et al.
Design of equipment continuously loading and
unloading drill rod on gas drainage drilling rig[J].
Industry and Mine Automation,2018.44(2):63-67.
EBGN. 47 A 4 LR S R WS LD].
Femt R BEE B 5 B B . 2013.

X/ ZKL—4000SY H 3l 8 HLALAR T K JE 5 98
WD HLAK 5 %% . 2017,45(15) . 67-70.

LIU Xiaohua. system of

Design  of hydraulic

manipulator for ZKL-4000SY automatic drilling rig

[11]

[12]

[13]

[14]

[15]

[16]

[J]. Machine Tool & Hydraulics, 2017, 45 (15):
67-70.

Wi/ ZYWL —4000SY S5 42 | 3 4 AL AT
il B ST A LR . 2017 .45(7) £ 17-19.

CHEN Xiaoping. Development and application of
ZYWIL-4000SY colliery-used fully-automatic drill rig
[J]. Mining & Processing Equipment, 2017, 45 (7) ;
17-19.

AL B IR P B AL L T A A T A MR AR
2SN s 5 Or k[T, b s B B R R
2006,28(9) :803-807.

TAN Zhuoying, CAI Meifeng. YUE Zhongqi, et al.
Theory and approach of identification of ground
interfaces based on rock drillability index[ ] ]. Journal
of University of Science and Technology Beijing,
2006,28(9) :803-807.

KRR, B8 ER L F B THRMEREENE
N ARG e AL ] B PR, 2017, 38
(8):55-57.

ZHANG Xianzhen, WANG Chuanliu, JU Pei, et al.
Performance evaluation of polycrystalline diamond
compacts based on electric-hydraulic micro drilling
test[J]. Coal Mine Machinery,2017,38(8) :55-57.
M. BT 4 A 3B AL R S 3 4 A
[0, R AEA ,2017,36(5) :222-224,

XIAO Yuqing. Development and field test analysis of
fully automatic drilling machine used in coal mine
[J]. Coal Technology,2017,36(5):222-224.
TRVGE 5k 5 L XL %, S B TR A KR W is B M A
H il R B 5 Bt L) ] BB R 2 R 2012, 40 (3)
56-61.

ZHANG Xibin,ZHANG Yong, LIU Chuan’an, et al.
Design on borehole drilling site for mine gas drainage
based on gas migration features in goaf [J]. Coal
Science and Technology,2012,40(3) :56-61.

TRAFAE R AR AR ST B TR S AR AR A R
R f B (L] T8 A 3k, 2018,44(5) . 52-57.
ZHANG Sen, SONG

Shouxiang, LI Lailiang.

Positioning of coal mining equipments based on
inertial navigation and odometer [ J]. Industry and

Mine Automation,2018,44(5) :52-57.



