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Abstract: The paper reviewed the development of Coal Science and Technology in the past 50 years which promoted and witnessed the
progress and innovation practice of the coal mining technology and equipment in China. Furthermore, the innovation process from coal
mine mechanization to coal mine intelligence was expounded and the research and development of coal machine equipment technology
which supports the reform of coal development process was analyzed emphatically. Finally, the paper summarized the iterative develop-
ment of smart coal mine and put forward some ideas for future development trends. Coal mining technology has experienced four major
technological changes from blasting mining, ordinary mechanized mining, comprehensive mechanized mining, intelligent mining, through
continuous independent research and development and innovation, to achieve great progress in coal productivity. Research and develop-
ment of coal machinery equipment supports the reform of coal development technology. Hydraulic support is the core of fully mechanized
mining. The innovation of supporting theory, design method, frame structure and manufacturing technology supported the breakthrough of
hydraulic support products from low-end to high-end. Significant progress has been made in the short board technology for coal mining
machines such as manufacturing process, model adaptability, monitoring system and so on. The full series of coal mining machines from
0.8 to 9 m could meet the requirements of efficient production of Chinese coal mines, and the intelligent level was constantly improving.
The key technologies of large volume and long distance working face scraper conveyor were constantly broken through. The 450 m ultra-
long working face scraper conveyor with large volume runs reliably. The intelligent frequency conversion integrated machine drives in-
stead of traditional CST and other drives, saving energy by nearly 30%. Innovations such as permanent magnet direct drive, arylon belt,
and belt conveyor without foundation for large volume belt conveyor showed significant advantages in energy saving, reliability, and intel-
ligence. Electro-hydraulic control and unmanned intelligent mining control technology develop rapidly, and the domestic SAC hydraulic
support electro-hydraulic control system, SAM face automation system and SAP intelligent liquid supply system were widely used. To
solve the problem of mining imbalance, it had developed the “driving and anchor machine + anchoring and breaking + large-span reload-
ing” intellectualized driving and anchor machine, boom-type roadheader + temporary support system and TBM full face hard rock tunnel-
ing system. Intelligent frequency conversion energy-saving transmission supports energy saving in mines, comprehensive domestic innov-
ation of coal machinery equipment and rapid improvement of intelligent manufacturing capacity. More than 30 kinds of coal mine robots
had been developed and applied in NingTiaoTa coal mine of Shaanxi coal, achieving good results. The intelligent technology of coal mine
developed rapidly and iteratively. This paper analyzed the classification and correlation of coal mine data flow, proposed the overall tech-
nical framework of smart coal mine and the basic data processing theory of “hierarchical extraction- association analysis-virtual-real map-
ping”, summarized the coupling and iterative development progress of smart coal mine system and the construction progress of smart coal
mine technical standard system, and finally puts forward the development idea of intelligent coal mine. It is necessary to build a data value
ecology based on “coal intelligence cloud”, push forward the research and development of intelligent mining technology and equipment
under complex conditions and coal mine robot cluster. Furth more a coal mine intelligence ecology that integrates system intelligence and
human wisdom should be built, which could boost the high-quality development of enterprises.

Key words: China coal; comprehensive mechanization; intellectualization of coal mine; hydraulic support; fully-mechanized equipment;

intelligent mining control technology

0 2 = M RBARAS
50 4F ke, Mt Tl ok EI G4 T 800 42 t
I TR I AR BB UR, Mk Tl S E R & e, PRIE T ER AT SR RBEET K. “T U
Ueat S i R R A b . I 50 ARk, B T BARREAR B, GRIR T SRR R R e e K,
W05 T WK s LA . 25 G UL Be Ak SRR KN R E R R % 4 “TRf A7 RS2l
RIRMERFE AR R R AR IR W BRRSURIREEER- . 7 A AR R R,
AR, AR R R T S o A B G R SRR B BB e 1R e A 5 4 0 T T e IR
J&, A HE T MR TR T2 AR SR A = B K2, AR i A
jyﬁéifﬁwdﬁﬂiiﬂa i%ﬁiﬂw@ETutﬂk 1 CBERISSEA Y H3hAn AT R E A T
HFE R EVRREE RS, B BUR A A, SR N
SRR S0, B RE A% O B A ME U Wi
CHER B2 ARME RS BAT AT A | R B CEEBRL2EF AR DT T 1973 4F, X 50 4723,
Pl ) B R A AR, AR R ) SR AL FEERA TV AL | i | F& e &SR i 50 4F, t ek
T EBEHAMERET-6, B AILUE T E R Tl IR Bl B AR KRS K B 50 4F . (BERBFFH AR )
2



FEREBEAE: PERRITREOR SR 50 R G ——a2 & (BRBEFEOR ) 817 50 J44

2023 4F55 1 11

DLAE T R E AR Tl MR | S5 m WAL T R | 2565
PUBAL TR | B BE AL TR R i A AR 2 AR
Hifiro 2021 A EBEA R 41.3 42 t, ML 1975 4F
(14212, KT 9.8 1%, WERLT L& KR
70% VI LR —REEIR . BT, 2 ERE R R A8 T AR
TR B 813 4>, 5 2020 4FAHELIGIN 65%, Horhr, KMt
TAE R 477 4, 5 2020 4EHI LI N 43%; $i 0t T4
T4 336 4N, 5 2020 AEAH LN 109% . B4 29 Fd
WAHLERATE 370 A0 FH IR H . S0 5 i
FIEAETIE, M 1973 4R 9.2 TIEZE 2021 4E119 0.044.

1973 4F 2 H, P UEe B L™ £ FIES 13
RIS S IZAR I B A KR (FREMR
FWTF 1972 4F 9 H 4-9 HAEZ 5 Je A i 7
B LR E PR 2B R s ) Bigr T
CHEAPLFHOR ) R

H 1973 4EAIRILK, CHRERBHFBARDIL R T
50 % 580 M, FIE TR FH M S R JERFR BT
L, oIk e B LR S A sk,
5B AL BB T 5RO 55 2all
()2 AR M s B AR MR SCIF 18 100 424, B T
TEFFH. ARG 2 ARG . ARk, PRI “K
FATE. RS —. mmAs g, AR —i” NS
R DL R R R A T, R A 1)
HOFE, RWH T I RSB, SR THE RIS AR 1. ISR
EIP & N 5o S | SN S - o o (A /g 14
RIEESR, /AN T 24T R, 2 PGB T 5
JRBIRR . E I “EFREL AR R U
TR BB ARBHISIR” “HRPLAHARARFZIR” 5
i A ARG AR B T AT T 12 AT o A ST Y
LSS 1 AT FEEFARILRIA, @ T HFE¥%E
ARG, B IEFHEEAA K . TR
AP E AR B R S SCE VRS & R IR S IR Z R
TAEELFE.

W) A o S PR FR AR AN B T, (O
IRBFERAR) B P8k 36 E (T &K 51 ) (Ei Compen-
dex) ., faf 2= (I 5 51 SCEIE 22 ) (Scopus) . Y ERF:
51 SCEHE E (CSCD) %5 10 A4 [ N 40 24 22 1
o FEHITIG R ARER T 2 2F R 2 4, 3K “rp
] H ROBOR 2 (B 44 242) 7 “rp [ e i 1) o DR
s B IR PR i 7 A AR ) SRR
55 AT R bl A IR e S e I R
W9 H 5% TR 1RIE SCARE “58 fm
ERMEFBHE ST, BAEA 22 FieSCOl#) A
BE “r EDRG SRHR ) 4R 50007 .

50 AE P BB, S0 AR Ay k. (A RL A
ARYUAET 3 E 28R H AR 5 58 MIH AL R I A 3
W 2 i T & R B B, WAE T 3% E mm e AR S5
Ree 5| St AL RFAR M LR . FE R E Tl
1) 15 7 % 8, 8 R Tl IE 78 28 BT 0 & R B B
2020 4F 2 H, EIZREREMBEZE % /R ZOCT
IR g AL & R A48 TR W) B KA, R TR
FE A R BE AL 2T T .

VBRI 2R G AR SRk A R, (I B2
AR)ICFE H EBE R Tl 50 4F K 1 B0k & R, i #k
T E NAMERBEH AR BB . Frai . Hrahm I
S WRRE I A 7 R 5 25 R A R T A R (]
A e T REORBHEE BAEHE, W ILIE T 50 k3K
FEE AL H BT H SR T, fe 4 s ik
TR — R T BAR S T, (R B2 AR )
Wb 228 TR BRI T 1 A AT 55, IR RESF IE A
BT, T S R e S A S B8 S A A ) i T
A S R, B At S EFA R R AT | S
HRFEEGAER E B A BT TR, et R R R
B e e, B T3 7 1 SRR R S Ml SR g B
FErREAL, Bl 7S B 30 ) A

2 AEF AL 2R S e BB 72

2.1 NEBHIHMNFFFEBIZE SV TR
211 ZRPAREEELREHAE

50 R, BER I RALARIT 2T WHLSR . E Al
WALTER . LR A DML R . BRI R 4 K4
ARAF N BRI SRR A (0 DRk & R S PR
JERE R 1975 4E 89 4.13 12 3R TF & 2021 4R AY
40.7 42 t, H T8 R TR0 180 v/12, T @ J7 il
FET-Z Y 9.39 [ Z 0.044(18 1), BEm TR FEL 5%
o R JRPEE T IR SRR IR AR

e ;340
N oy ¥
3| - / W 35
i ™~ 4 130 -
16tk \ ) N
L\ / a 25 =
E "a W il
= "fay m oA ] 4
F 4k \z\/. 20 g\z
I 15
2+ e VN -
./" H \.. 410
or '/./ 77J§£E%EI T 13
—n— R
1970 1980 1990 2000 2010 2020
G

K1 FRFESEAEATHE

Fig.1 Raw coal production and mortality in millions of tons

3



2023 45 1 1]

# £ M F H# K 551 %

20 g 70 AR, FRIERESTF R MR S 48
JEE J8 S S TOURR 00 % A 1) 7 FH A Y SR
AR S I BE 48 S S U T R CH R ) AR
SREHLIE I (RS R ) A8 ¥, 80 ARRHI IF 4R S5 M
SABIHET 140 ZELEA WML R4S, FFRLGA
HUBALTE R o T3 R R WA 5 2 24 2 4E, 5
HE FE A5 R AT AR LS AT N REAE I — 26 2
WRAF S5, H BRAS b [m), 25 SRR K- BNAIR, 25 %
BARMETBLRK,

LA, 1T AW [ A AR % B T |, 22
AW A EE R SR T R A I E
Kb o R FHRE S 2R 06 T4 1 A e 2 0047 nl 5
T IRLEA WUMALTT R 5 5@ AU R i F2 28 22
S, PR R S 48 5 T 8 R B FH 26 3R B <2
2tk B A3 o7 P O R R AR R . TR
T RLER AR L, N NAT ] =H
13 AR LIRS 2R e Sk i 2 R e 45 H
RIS, FRELE ek BEE | HAR R 256
TR = o o VR Y (ST - B = s [t |
) “BIARES” 5 “OCHEZR" BS )2 AR, SRR
B PP T AL A R BRI REARL, F kb
P TR SR SR AR AT B RO R SR
W7, S A T PR 4 o B e S 4800 k25 5
EEL -3

1980—1990 4, I [E7E 713 . TH Ak . Wit Bl
e, W DA R s A R S R
LEORFEAS, PR GBI e LR LA, R B
TAE T SEBUAE P= E OTE, BoRn T SRR B e
o 1990—2000 4F, ZERiE AN A BB, £7 K L5
P 5 B RN & 1 P AL AR TR e AT, B0 20 T
ML R S FE AR TN = AR R . MR X 3
BEORWCT 4T | F [ A3 A i o ms, otk e &
] = 28 i 22 TR B, — BB (i 25 L AT
£, EAMELE SLAE TR S im BT I % T T
TEIRT R % 22 W7, — e R 5 2 ) P L2 45 o
Bl & . 2003 4F, T E 1 RIFE 5.5 m KR
HL YR 45 T i TR SR &L IR TR T
ZY8640/25.5/55D HL 1 il KR = U S 3, A6 IR
SERRT AR D A BTN, AR H =ik E
30 to 2005 AFARFE K HE K H AR e & k&

“AEFT 600 1 MiZER AR AR, BER T R AR
PEHLVRAR HIROE S SRAEAL ., SIAAREHL, 2R
WEREHL, Kz iy sUR L HL A B R R 5 m iR
2, TEMARTT RS FH AT, 38 30 A Rtk e g%

4

K, PRAGE R R AL 258k — R R
AR S, PR T R e A AR O, SRR
15 3 Wl AR
212 RMRBERKZHERRSGHE

“— 7 W 1R], S [ S SR S
H “4F77 T 07 Mgy IR i 43R A 2 4 SO s
AR WHE T ZY12000/28/64 FIA R 5 RS 28, 78
T MLAEVRRHAIER VAT T 6.0 m MR LR, TAE
A=K E] 1000 J7 t; 2009 4EMKFTHE A il L7,
FFRERELER ARG L, Wk T ZY18800/32.5/72D
TR KR 8 R S R B 25 R I R AR e 4%, HEBRAE
LIS B TARTH R K — IR S BT 2 7.0 m,
SEPR: (i AR AU GEAE 5 2014—2016 4F, A ff Uil
PR X R | RN 6 ~ 8 m A IR AR R Ak
TR R IT R ME R, BT % T Z2Y21000/38/82D AU K
R 190 W SR T L L R 4%, TS AR T 4 R
PR UK TAE T — R R = BT 2 8 m, T AR
HF=IRE] 150 T7 t, R ARS8 bt Bt 52k
2058, IR R B LR F AR R AR, 2018 4F
Je, PR B SRR TT R 8 m DL b OR  45
KM SR, i T IR B H AR HET B, 8 m
DL B RR SRR ARG Z L N FIRFIHEAR
R SR % il 3 R 7 (0 i 25, Sk AN T S SR e i PR 25
BT HA . HET, EAEVER SRS R A H] 10 m
B R SR T 45 R L 2 48 Z2Y29000/45/100D BY, 41
2 7R, FENLIE AR T4 1A AT 3

1 N e,
3 Py

N

———

E 2 ZY29000/45/100D A # A % & HUE X4
Fig.2 ZY29000/45/100D super large mining height
hydraulic support

2.1.3 HFEMEE ST R R A H R R

TR TTURE T SR 2 fifp DR SR 22 e RO R B A RO
%, 1986 4, B URIE 2515 0 T N FH AR R A 2 7K S
T BORIUETER, B, 7E-F- T | B2 55055807 55



FEREBEAE: PERRITREOR SR 50 R G ——a2 & (BRBEFEOR ) 817 50 J44

2023 4F55 1 11

SR AT TSRS SR A 553 2% o T TRUBE I s S 2028
TUL5 K SR Zr THOSCR I pR i PR DR 2R, 3 [ 20 52

IRy T ORI SAR . PP TG e SO
ARV R TR S22 3 R AR Y f) A, Bl 3 i

GE BRI

B3 3 MR R AR A o 4R R R SU2R
Fig.3 Three different rack types of hydraulic supports

Sk B v 25 T A T R TR 3 e BB A
U A7 RS T T 2 RS 0 S OB 3
AR RS HET I . 90 AEARBIAIHIE & TR AR
R TR ARE VR S 28, UK T v A AR P S R TR R S
Zn A TIRCR: W S RORRCR WA S . 2001 4F, @
i EFE AR H “600 7 MiZE i TAF mi 4 i
SHEARBIR” , R T A E WA U TR
FE B, FF 1 URTE SE IO S 40 1 2% & rL T o 2R
G5, ST SR TAE TR AR [ shik i, TAE
T e 2 H PRIk E) 64 5 t, A1 2SI Y R R RO 42
S, SRR R R T 3R SR S
FKo 2008 4F, g “F—H" EERHE T H
RFIEE IR LT RN E R AR SRR,
0T [ B4R B LR 14 ~ 20 m 45 R0 2 A7 4%
1, BRG] T4 E NSNS BRI SAE R 5.2 m
B R SR o £ TR R S 2R (ZF15000/28/52) , i bk T
14 ~ 20 m R Z TR 2 B TAR sh 2k 1L+ T
A e AR RE RS A ) L R S TR B O S R AR R,
SEPE TR R R S SR AR TAR 7 6 1000 7 t,
PAFTERRHE AL — 54

2012 4, FEE SR 863 11T H “PikE: =5 11 ik
IO S 280 BT, BT X SREB IX IR A
JE IR 2 WA S5 A T WA 56k 0 ROR i T T e
SCHR P T R A PR AR 2 TR A i R R
R 2019 47, BF X4 0 D R 3 A VR IR L IR
B SRR R MRAE A, R TR 2 ICR R 25
FOFREBEAR, WFH T A E 7 m il ROk = A
P24 O R S B (ZFY 21000/35.5/70D) , WL 4 fF
7, TAEH S R EMRE & AR 6.5 m, SC T TR
e H ™ 7.91 03t femi H =ik 202.01 75 t, TAETHE
PR R IE ] 92.06%, M5 T IR A4 AR 2 22 4
TR R R AMER

.
"-.-4,; (L R .
ey -‘;: :

H 4 ZFY21000/35.5/70D Al #8 K 5% & 4 HOMUE X R
Fig.4 ZFY21000/35.5/70D super large mining height compre-
hensive discharge hydraulic support

22 NEEHHNIFREIE RN T R ARBIF

W S AR R R 2R TART LI 2= Ak
H B LA e fb ny BEal, e | 2 E T 20 HE22 70 4F
PRIt & BB HI AR, (A3 1985 4 f 4 il
RYABEITHEIN . 1985—2005 4F 230 R 2
PR YA ) R G 1 1 PR AR B & B B, (H— ELR RE
e H AT SR SE R R L 2003 4ETF LR, R BLABFST
R At 5T 1R B 5 48 [E Maco 28 &) il KIS A %A
A, T RWE SR RS T R S8, TR 28 X HE
I, AR EE T R IR R AT, 2008 AR, KD
oy " AL R s ERBA B FE IR E
SAC ML R 4e, I k2t & SAM T AR figfk
55 SAP B e /KL T PRI R G A, 7 s
T4 R4, HE3h T ZES PRI TR 2]
BREALTIF R0 & R, Lk 2022 4F JE 2L A5 B 3T 900
DA ().

2012—2014 4%, 7E 88 b — 5 80 68 ifF A iz 1]
TARTERAEILICTZ ] . R SCHE A SR ML 4L A%
HOR, BRI T RCHEE S CTAETE A NG, T A
A R T T R R R, RIERER T T

5



2023 455 1 14

# £ A F H# K 551 %

VR S 80 Je 55 B, i 1 TAR T T RACE
TE LR 1, A AW AR A, 7R B X A AR
JE SRS RETT R, B R “ A1 A Shi i+
L REPE R B BEALTT R BB A, 7E 2 [H 15
BT AR, 2020 ARG E SRS — AR

UTARR, e EREIE SR REfL i, PRI 5
Z G REACRE G, 05 JE TR o L SR R B E b
B BEEARME A, GAF 5 iz, 38 5 F R A T

FIRIEHE: UG98 26m

Iz “~—_ 170m
[

IEE & H1503(3/10)

— -

A B ARG L BRI 5 T R R, 215 B RG
P B REITR HIENRETT o AHSCEORAE M AR I 5
BB BB B e — S, FEBERCHER™ | e SR
RS HEAT T, O TR RCR o 2 T
PRINBEA 55 548 09 K R, LA K T AR T e 4 m] 5
P PEHIREBESE, A, 2 TR v o DR e i 2 REJT
RAAATIAE TRF I BE, 754 1 2 BRI
FFBOE

e |

e B.Ldml/min

Aasaan

XN S IETEEERMCD

B 5 JEF % U 5 e 4 e T R

Fig.5 Intelligent mining based on transparent geology

3 REVEEAAERRFALIZEE

3.1 BEX MR SRR R

TELER K e e, MU SR IR 2 M i o 3K
R SR A 22 D 1 5 | B AR Wi sl A i
T, B 105 R SR BT, FE S S | i
ZRIUSERE PRI A | 3 T 20 P ik ATy T
BRI,

D) SR Y S . 10 R S AR S AP i B A
AR BH 7 D oA 9 1 S 2R T B A A, YR S
ZRE A CSREE L WU R R =R A BIS Y £
H O, R T YRR S AR R 1 £ R R A
Mo EBCEEA EARARE S H AR b SR TR i
Ja LA E E S RN S BB (R, A EE ok T P
s 2 S IO ez A B A 7 s
EIE T PAERE S AR AE S KA 3R T 32
25 S ELE NS A E 6), 75 TR RE S
ZRSCAP RS, B 1k SCAR I B SkT B e AR
RSP A 1 G B T A A T
s SR 2 45 0B ) P A 4 S8 B, ST T
RAGEFf3 A T s 52 A8 A v L R A R
AR, G T R WU SR A 5 -ABL- I Hfe- T
B R BRSHRAE, SCBL T RS AR TR S 205

6

AR R A BT N TR SRR
PRI S TAR IR A OC R, 40 1R SO
AP R D A AT 23 5, R B AR T = I
KRR TE 7), JE LT FRGE MR S S S
WARR .

o 10p  SORG AR & T30S0 5

=08l
5 081
=y
o6

= v

204y {4 S
=02 S
El

O 1 1 L 1 L 1 1 L 1 |
0.5 06 07 08 09 1.0 1.1 1.2 13 14 15
SCHRIREEE PR FE L
Ko XRH5EENEHEARITHER
Fig.6 Results of coupling formula of stiffness of bracket and

surrounding rock

) IR . 1990—2000 4, Bl & T
PLEEAR M) J, TF R TR S48 — A 2804k, nl
AL S IHAF, F A 364 T S AT L
OB R BE A, ORI aeR. 78
PEIEAh b, DL = 4ES BT o SR, IR & T 3
T B R Y = A S BB, SR A T )
TR T S AR A SR s SRR A5



ERESE: PEBSTITREOR L% 50 LRSI —a& CBRB2EAR) 417 50 JH4F

2023 4F55 1 11

SCAF R EE/MPa

3 150 200 250 300
TR 00 010 g

A7 BRKIEBREXRLPEE “ZEME"
Fig.7 Extra long working face hydraulic support support
strength “three peaks”

BT AN AR R R T2, ke TR SR BT
) D ME RS, 7 S 38 = 2 SRR R A 3 I, BT
W S SR A SR e v, R A BR TR 43 BT s
SCHRGER SR B, B TR S AR ROR 5T R
Witk St ZHEMR SR, BT B BEA TR
JE S = B A T SEME A A BT 5 1

3)QRAIEE R TR o YR S SR AR ZE R L S L
22 S5 R TR AR S5 ), 2 PR 28 SCAP R TN S AP AT &
PERIOCHE ., D\ 2003 4R, B = vimsr KB 45 1E 74k
HEE, W S SRR RS R T IS — R BN 580k, JE )
W B 0.6 ~ 1.3 m I ZMELEE . 1.3~35m
R Z R 4R L 3.5 ~ 9.0 m JE M2 KSR =
TR S5 R R SR L 60° KB A 45 R 48 L 20 m 4§
JEEJE J22 R v TR DUV R SC AR A R A 77 i, TR R T
FLA BT A 3 AR A B A TR S 2R |
AR LR 2 R S R | B R R 2R S AR N4
PP RR IRV R S 2T R A, S P i T A T E R
P2 ERR | B E - CR B RLR | R
MR LR TR R ER AR SRR R

4) [ R S 2R R BE T 28 . 2000 AETFAR,
JERATAEAEA “FE 427 10 45K SR M B, Bl & M5k =B
A A RS KA, 7 i YR 1 S 485 oK e R R AR BT A
P S T v R SR RE T R P R R, AR
T A KRB E SR 5 . KR S e
Al AR . 2010 4F, 72 KB gl it LW
FERE TR S SRR AVEE R 1 B AR5 A I B AR 2
R T E AN E R SRR T ZE A L g R g
SRR 0], ARV SRS R R A, A A Bl R
Heis e, PR, ASEEE. AR, SCIRE L
RGER I B S AR A 77, RIE T AR BT AR T
§Eo AT R SRS R il A v B ™
FFMER, T & o7 T ok v 2 A, A BEAL Q460
Q550. Q690. Q890 S W2, Z2 Ml 1 W kS 4L H]
1o AN A A R L SRR B DGR T M
P QSIS R, ORI L, ST
REVEERASET T2, 30 1 SERAT TR T a2,

T HLIR R T A AR RS T, SR T Sk
JE L 5 T R A R A A R, SR v R S
oA E AL, R ORI SEE L FEE L BAORE ., B
BE LB HH SR F ORI E R
3.2 FRENBARERENBESHERE

Shy 3 o7 L A i I 2% A 2 R R L, 2
WA AL AR R 5 S, TR R DA TR e R S
h ELEARA A RIENUA R, FEBH 7L MR &
HLE AR H sl il APl S 5 T U 28, 7
FEAE R T ENIFREEMN 0.8 ~ 9.0 m ARIFFRTF
B, FRIE A AR AR S REHLANE 8 PR .

M, o ..

Syl LU

B8 8m #kREREMN
Fig.8 8 m super large shearer
1) RBEHLBCTH 3 T B W s . M- ii g
SEOY R R R R B, T = SRR AL 43 BT B 1
B DoAeRBEDLES R (18] 9), SR A BROCHTES HiT 73
B o7 W SE ALY i B AR A R BERCR, P i 4
SRAYHERPE; SRR e, B7F A g o 3
52 et e AR SO IR T MRS BORIRE I 5 vk, 40
PBARZE S, B2 RIS A5 RS A T TSR

B9 REMLE MR
Fig.9 Virtual design of shearer

2) W Z R LNE 2 RE 1 A0 BEAL 7K AN W
To B ALAG ET SRR Z R AN LA LI
o PR e MR, LW AR LA T A B (18] 10)
ZHPABEAE (B 11) | LUCE MBS 5%
Foft AN TR AL B A i 7 A 2 R ] SR IEIL, 2L
Ui 238 ~ 1200 kW, Ji/R 0.8 m, 2 1A
LRI R 2



2023 455 1 14

# £ M F H# K 551 %

H10 #HEBNHATHE

Fig.10 Parallel arrangement of cutting motors

M1l ZeidEqE

Fig.11 Multi-motor vertical and horizontal arrangement

3)EBEAKCEAWHERET . SRARS I e
F 7 AR Gl P R e 2 22 Pl A TR AR IR URE S 2%
A 205 B, ARG DN 45 2R A Sl R iR ) g
JE AR B A, S BURBENUR I AR 26 A28k A &
ISR s IR T SRR T BT 1 9 ARG e e A ik
TR AT RACHERIEOAR, L7 R AE
ik N VN e N AR R LR e PR FEI TS 2N
IBATIRAS, SEBR DL 5 By il 428 A1 2 2 i Jo J0) 8
P R BT HLAS L0012 W DA, Tl i >R 37
iz =L UhIE] A s, L IR BENLK A B R
il
3.3 AR AIZEIEE TEERMREECE

BAR

e [ 0 M i 26 BL B L T 8 B B &R B
(& 12), Kizll, Koz fE, Al fEde, B aE =271
K. HAT, SRS DA 2 000 kW e Kiaki
K 500 m, fKizft 6 000 t /h, AEASIHE R 0.8 ~
9 m —YCRAE AL 20 m DL F TR A5 25 SR T
VR T 3z f 25, JFBEE N 400 m LA FH K T AR T
sl SRR . IR R MU O ORI U
RBERE

D) ASBHR SR . 808 S AR R E L
B EOR, X FRINA | Kz R X LA I
R FIRE RSB AT R R B E BRI . FIARAEEAL
BOR s AN IGE R AL, Fl 5 & AT R s %
‘& (Controlled Start Transmission,CST). BJ#HE & %5

8

STERIL sl
e 2 —5
mest LN lg @
AN et =

= '4_‘;—5 P -;
20004EZET - 20004 - 20104 - 20134 >
H12 ApEHRrkE&RaBALE

Fig.12 High-power conveyor equipment drives
technological change

G ARBRIK ) e J BN AR — AR, A — AL
T WL —AAL, TTREIT 30%, J2 VT AT 1) M i 1 9K
AR B ERAH, A3 E PREKE, ok T %8
G E K AR, BB T ERHRA A
CST FHn s =

2) KHETCIR . P ERE TR R R AR A AL
LA RESA TR, i R R CR e T AT A A
FIEHLAYZER, S HT R OAS 23K 1400 mmx
2 400 mm, £ 4% A2 60 mm, 1 RS T 40 Mt
LI 2 TR R S 26 HLR F PR 454, R
U BEL A PR T AR 2L A, T A8 T 5 RN BIK Bl s A 5
T N R B BRI R, SR K AR BB i, FEPL &
() 4L K gl st 7R 1 & UL ZS 48, 32 T+ T 55 fe 4l
AR EE

KDL IN==80I PO P 5 NI - P S i) A s L
FESOR A LR | IR % B Bl AR i 2 1 A5 i
FEE . VRS B ARG R AU
MURIET 7 | TGRS LA SR ARHLA BRI
) S5 B, Zad 3B FIR, Pl RGRERANLE
T Tish i, dEmia sl st 40K ik 8 A ibE, T
TSR ARTE MR AR A% 255K ) 3l 28 SR W AR - b
fRU T WL SRR KR
34 KREBEEFXNHENBANCFSER

iy U R AL R E AR AL . A sk FA BE
AR R, “t—F7 HE], S R AL, K2
i, KigiE ., m . RIS FERE, BN
ity 2 2 ATLEE L K B TR (9 o] S5, SR FH I
WG . CST. R S AR Z i Z LKL
AR, ST B KA b R I, Bl =
L LA R AL K J A LRl R T AR SRR . H
SEE R LR G A Zh I SRS A
HEEAR, $ETH T SR AL A S KO AR,
TG EL IR BB AR AR Ak HAS 212 N,
B R ACARPBH Jy a7 | IRBE ) o BG40 55 19 R OG5



FEREBEAE: PERRITREOR SR 50 R G ——a2 & (BRBEFEOR ) 817 50 J44

2023 4F55 1 11

FARBUE 50, B RE L B, B ATRERCN A
iR R N R BT ] o

DIRBIHEAR . 5 IR R LR, A 22 5w
o HUR R GAE A B30T BE T LK o AT R A
HoR, B Uii bl b E i L 2 —, OB LR
BT ITREA A% . CST 1A T8 5181 32 24 7 ok o 2
AL GRS I = X T AR RGN 7, KA
IR0 BRI T GH S, MRS T R
RSB R, I RIFIR D T I B A& e, #2051k
A ATREYE

2) B RV R T o B (5 B RN R As A T AT
SEVE, WREREFEMEE N R . ik B E
( [F) 455 7 5 00 R8P 2% 11 T 240 Sk A 2 20 00 i 25 i 1Y)
40%), R TE HE, A TETELT, B dEd, T e, AR
R3] — 3, BRI R B AR, TR K
T B R, AR E T M TR Kz
AL,

3) WEim AR AR . W W R R R BRI
3 /N5 T COVERf ) St ik, JE T Ik e g
SRR AR, SEHT AL 2R IEAIL . ERRAIL
PGS Z LU R B, AR AR rh 4 i A e
sy @K L NG Rk B T BT REH
B, G BT Tolk . A SGEREI . SR
S CRBREE, HERE BAT) 55, LT NMESF; Offtkiz
AT TGN K BT F, 52 5 155 R T 0 ) A

D% e i i = WL g 5.y ) N e i K = WL .3 s L
R L R HR Z —, R B, BLk 5
K P AAHE SR L), 1) FH 07 00 1A B 2, HIK TR 4 =X
kLA ), IRBENANIE RS | ASEIRG | TOBER 20
() B A, DA T R, A 2R AT K
3.5 BREFNMEAMNSEFRZFFIRRARELRE

HLVR 2 ) R G0 R 25Kk B s AR sk iy 55 Ak, 2
LER TAE M = R R AT I PR BR . H 2008 4FHIF A&
) E B E b SAC R 7 48 B ) R 58 LA
¥, HHARRT & T SAM B T AR 1 [ 3h 1k 2 45 Fl SAP
R RB LR R S8, TE R T 8 50 38 B Re T R il 12
AR, 7= S A G N, A 8CCHE TR eI
SR AR By s 2 0

1) SAC AU R S AR M I A SAML AU [ Bl ik
RGEACK R W SAC B e 35 I 2R G0 s 5
TSR A BhRAL ., SR S B 3h bk
S A BRI AMEAFE DI RE, B RE B A {1 ]
PEANWTE &, RS T- YIRS ]38 6 000 h DA I,
HLVR IR 55 1 200, 320, 400, 500, 1 000 L/min %%

Fl 22510 77 iy, I A A A 30 000 TR . &4 R B
T 100~2 000 L/min %5 & 51 7= &, i 58 7% iy ik 3
10 500 ¥k, FFJE &M 22 /NT 3 MPa, 2l 20 Ji i [i1]
/NT 10 pm, FEAF & 428 B K& 4 000 L/min.

SAM I [ Zh{b RGeS 1 10 BT 25k TAE I H 3))
e H 58 fe L R R 25 5 L E R 4, &
R SR R R G A O, Bk R 2.0 fR
A SRR g N E T A LR S, 8k A R
HEATRRAT, M 3K Bl 8 A 1 SO SRR il 4, SRS s
S 3E XTI ) FLRE S IR, R LA S e R R R AR S
JF3E T F PR AT 5 K, HESMEL A, M52
PRI S AR . 0 48 R0 T S 2R v s
TEABBER RS LR TR A s ks H 258
LR, W miE TR & RAL ARG B AT
v, RH A BB A E R AKIRER S, 755
EtherNet/IP FRAE 1) Tolk Sk LUK, S2E T “— k9 2]
JE” I TR SRS R T HERIA R . A
BRI T B R GEm IR EE A A . BORAG SERH R
JE R, SAM2.0 £ 5t LA B FF R 5 A I i
filh, FeF I TN TAER WiFi & 5G & PR
o T D) 45 3 A, 1) FH PN % TR 9 e S 2R il ) S R
BELL S I A SR, SRR T T o0 | R 4 o
PR B2 B M T 9 B R AR B ae A
G)RE, SCEL T AR B SERAL,. R T, T
AL, [ FFIE BT AAETF R

2)SAP BUK i it /K F 5l 1R e v R Gt A
J7o HER R R 1), AN SR I i LA A
PN eI VI N A = DA SO N 22 e R
W, BRI 600, 800, 1 000, 1350 L/min, i &
TAEJE S13k 5] 40~42 MPa., WF & T 8K Ak 3
TR A ShECE . FLAL TR . B I R G0 . ARl
T RAME: . SEORHENIN | HeTe (R i AR Th R fig
LR R G, W R R KAV AL B oK .
3.6 SXEHIEETE TIEWEIE IR KE

KR RA AT LA MR, Ak, SR RlE A
k. BBl —IRAEOR S R R A R R
WF & AR R R, W12 e T 38 TR A2 %
B RE L PG i T AR SRR R, 4
PR B ERT

1) 78 Hi 53 25 AR 580 DX, BIF 60 P 0 4l — 1AL
R AR B BEAR PR i ke £ (1] 13) o DA “Pili— 1A%
B+ IE B+ KBS BE G 20 mUE e 25 S A, K i 0L
H51F, ZHLDNFEFE GO, BT “GIS+ =4k
AT PR AR R G, WK R G A PR i 2 e

9



2023 455 1 14

# £ M F H# K 551 %

B 13 hEFHKE RS
Fig.13 Rapid boring of complete equipment

H#ERGEWE 2 700 m; /M54 & 28 RS HENL 8%
N, ERRERE, ASEM . H ol B SR AR R —1A,
HERAEESIEE] 1500 m/H .

2)TESAE S 2 i M X, R B S A 4 — 1A
BL. G S R G, 76 8 e S5 AT HE ) N, A
BERUERE 600 m; R T AR — IR 7 R AERHT
H 3= AR TERIBIRIT R . BEHE AT S8 T
— A, B AL G B 4o 6 TERRIE T, HEre ot
AFF TAREEB B

3) 75 A 4 2 5 T, 4 W T 4 2 /L TBM( Tun-
nel Boring Machine) ¢ A7 ok 1 4 it 77 =0 1) B 22 A8
W, JER A YT T S B (5 O 2 4 R T
HERGE, B %R B it L i P
SN, W T A TR X, S RE DL
3.7 BeeTitEshET LR

FEXUR F AR I B BE R Sk I & T K 38 Y,
AT AR A BT 0 I ALE T I BE, Y
FSRA BB PE IR o SRIEHL . I HL
FLAG A ol | 38 RS = AERE PR 1T 2 A )
AR A, i 2 el D W AR R ARE, I LR AR A — AL,
KW KR TR 5T Re A% 2 i ) B, e T AR
FOARAE) R G

AR — R MR B s il X, A sh G i
K M R R Sh A e A, HAGHE R FE I s
o T R B K R A RO I 2 B 5 AR IR/
B BRI, AR B D A R R AL, XHE IR R G
WA/, AN HAD B i 4T, B AR+ H ALy
KA

KW IR R 8 B T A MR IR B0, R
K B TR T B AN RE SR Sh g 4 A, e T U %
USRS, 3B17 . K AR Kl s i (], 240,
FINGR T 2 B 45 G 08 Re 28 uiis, B RB AN T ELAKA% 3
RGN T HIRE . AL, WL ARG A
Bl as | PR A s AR AR Sk WLE Bh R
Bii i =k, RS S SRR T, W T 2 RS
=i & 2R

10

3.8 REVEREEESKAFSEEHIEENEESR
TR AR Toll (1 & ety sh T 1 P= Ak R IR AR
SRR R . AR, BRI bk,
B B2 ANSS, K IV R 155 T SRR AR
DI S, TR B8R, BFE T 250 E bR K7
Sk, IR T 2BORBUE, A= I KR &
I Al 15 R T i AR S e £ R AT &, kol
R NI R SIS B N N B S
BHLAL . 58 RIT R AR 25 [ 7= Ak ik SR U], o]
WAL FAZ IR ML, 300 t JoAZE Bl A IR 45
7 B SR e ] 3 2 £ 1 BT & R AL
PR S FF T, T R VR SR e
)2 R A R LA P KRR AR g LS
TR R AR A 7= ORI 1R R A T B RS I e A
FPEBE T (] 14), iR AREAL ] 3 e ) 4w Hg i,
TE T R v R BB AL 25 R 2 45 0 BE i R R, KR 42
1 SR ML 257 i B P B R mT S, 4 T TR
BILEF R 222 % 1) 1 s B 0 A= AR KO, HE3h 3k
B AT R R P TR TP K S o
39 By EANBATSAEZSEREA
IEFALER AR TSGR 2 5 1 T R i
JHCH SRS S B AR Y R AR A H bR . 2019
A, FRER A T O HLEE N S R H SR,
WHLES AW & PEATRGGE . 2020 4F, “KIH HLiH
PRAEHLER N “5F 2 T S A A Bz S LA N
AT i) ek s R A B o AR FLALEE L SR K
“BIREPLER N LT, YETET ML A=, K
AR NGB R RIS, iz i T Uik AL, A2
HL T S5 A AR 53 S B VE L L 2R A B & 4 1 e
3l B AL KGR HLAS N SETE AL RN H,
ERELALER . A I 22 MLER N | i LEe A RIS T
EHLER NS A DT A AR SRR
HE T A e S ALES AL & TAE AR EDE, BE4L P
) R W 5 AT B K AL g AR AR 3 1 Rz 2
PLER NSRRI K SRt fe
I LS A BANL R JRIERE b, B HLEs A 0F



ERESE: PEBSTITREOR L% 50 LRSI —a& CBRB2EAR) 417 50 JH4F

2023 4F55 1 11

T R B AR SR I T A 2 )

BRI L iR 5T &

B 14 AR A 5 B A
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Fig.16 Logical model of coal mine datal
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Fig.17 Coal mine data virtual reality mapping model
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Fig.18 Intelligent coal mine top-level architecture
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Fig.19 Construction of an intelligent comprehensive management and control platform for a certain mine coal mine has practical results
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