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Research status and prospects on intelligent technology and equipment for

mine water hazard prevention and control

JIN Dewu'?,QIAO Wei'? LI Peng' ,FAN Juan'
(1.Xi’ an Research Institute ,China Coal Technology and Engineering Group Corp. ,Xi’ an 710077, China;
2.Shaanxi Key Lab of Mine Water Hazard Prevention and Control ,Xi’ an 710077 ,China)
Abstract : In order to solve mine water filling problems including accurate detection, effective prediction, dynamic monitoring and reliable
management of water hazard , artificial intelligence and information technology have been widely applied in coal mine water controlling tech-
nology and equipment in China and great progress has been made.Based on the three elements of artificial intelligence technology ,namely
intelligent perception, intelligent judgment and intelligent execution, this paper defines the intelligent control of coal mine water as the
process of effective screening, automatic identification and precise control of water hazard factors.Then the current intelligent coal mine wa-
ter control technology is summarized from the following five aspects:detection equipment of intelligent chips and intelligent data processing
algorithms , information fusion method of water—rich aquifer partition and statistical learning—based approaches of coal floor water inrush
prediction, mine water situation real—time monitoring and warning system based on intelligent sensor and arithmetic, informationalized de-
sign and intelligent control grouting system of water hazard control engineering, searching for the optimal path for emergency avoidance and
rapid identification of water inrush sources.The results show that the intelligentalization of water hazard detection equipment and interpreta-

tion methods have greatly improved the equipment anti—interference abilities and the calculation of parameters detected has been acceler-
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ated.The application of statistical learning methods in coal seam floor water inrush prediction improves the water inrush prediction accuracy

from 82% to 91%.In Wugou Coal Mine,the network parallel electrical monitoring instrument successfully predicted the water inrush from

working face floor two days in advance.In addition, the intelligent grouting system has formed a highly customized digital pulping—grouting

solution scheme and realized automatic pulping 30 m’/h.Disaster prevention and rescue intelligentalization provides an auxiliary decision—

making support platform for reasonable evacuation and emergency rescue of underground personnel under the mine disaster scenario. With

the development of intelligent coal mine and transparent coal mine technologies , multi—source spatial—temporal intelligent monitoring, glass

hydro—geology, big data mining for groundwater hazard situation monitoring, and underground rescue robots will become hotspsrt research

fields in the future,and an intelligent technology system of coal mine water control will finally come into shape.

Key words; water filling conditions; intelligent mine; multi—source space—time monitoring; glass hydro—geology; rescue robot; water

hazard warning;transparent mine
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Fig.1  Visualization model of three—dimensional

water—filled structure in a coal mine
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Fig.2 Mine water monitoring system

WA 7K R s A A rEE B AL T
B i SEE R AR SERT R AR, A AR
FeoK SCHb R AT B TR K R At SR AR P
A AR = BAREAE LU 5

KN SR W R4 R TR Bt A A H il
AR AT, X R b T 7K SCHb KL KA K
TRLL B R K S K W ALK IR K R K (4
T8 ) e S A T I B S A sl A ]

2) HERM AR Rl A B F e T e i 5
Yt HIRM Tz N S T K W &R SR T
0 A T HHR BRI 55 2% 15 T 504 i Bifi st Bl
BRI ER . ARk TR T VY 5 e B
RAFITF AT T —BERE T HBMN+” i m K
Wi R Gt SE PR T B B 5 A i A% sl bl
A TR I B e AR G AR B R sl
iz L R R ST RE, © e X
SRS K AE W 2R 58, A B BT I 7K B A AR B A4
AP REE BB,

3.2 HHH/KBIIEHZRESE

W HEK B sh i RE B8 E X NESFE N
W HHEK IR AREN A shiz T THEK RS, KE
H sh¥E 6 22 5048 ) BT & v HEK S 808 sh il
¥ L KRS B 2 WA,

IKFE H shE ] 2R 50 Ge AL 32 BRI n] XK
R E B BT I KA KA A4S I e
ZHOEAT H ahid st M7 R 3 K -Gk AL H 3l 157K
IR AR HE KA FAS [R) 20 542 il 7K 3R ) 55 10 5 880 i 9
TKIE W SR AR IR B sh LSRR IR &F /K
E 5B TS ELL FOKE BT IRES M 5
Mr s B shis & & 3 SR 5 15145 /K 8 Z R 38




BB BT BT IR K BEALBOR 5 3 A T BUIR 2 e 2

www.chinacaj.net

2019 455 3

BETAE, BRSO Se P EHEK RS0 H shisihil,
WHEK A s R L5 A T Tk HE AR A 5K
PEHOAR PRIUE T REMFRE YERTAT Sk JF 5 2
Ak REEHATECM , 22l Ak &g n) —4
TRG, KB R A PR w6 pedt — e i
177 ek, S8 T HEK R S [ b 7 T ANMESF
A N e A AN
3.3 MEMMEA

TR W IR AR S A U8 B S 5 AR SR &
R T R 0 A . R e B =R A & AR (R R[] A7
B AR T T, I AR BT | K S b B R Y
— PRI ORI R G A BN 1# 3 R,
TR L AR IR | A AR AR I I A
i PR LR A A T W SRR AR
AL F FEHLAEL A

ys
(( )) A
LAt
E. v ke[
P TS b B L
27 22 2242 L 7 22, 24 . 72 2 i i i i
S HF
Ut 2 R L

. S
A3 BEUNRETE

Fig.3 Schematic of microseismic monitoring system
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Fig.4 Network electrical monitoring system
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curtain grouting engineering for an iron mine
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