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Application of digital twin technology in dynamic simulation and safety management of mine mechanical and

electrical equipment

Lijun Shi

Beijing Tiandi Huatai Mining Management Co., Ltd, Beijing

[ Abstract ] In the process of intelligent transformation in mining operations, safety management of
electromechanical equipment has become a critical component. Digital twin technology, leveraging its unique advantage
of constructing virtual models, enables real-time dynamic simulation and precise safety control of equipment. This article
delves into the application of this technology in monitoring the operational status of mine electromechanical equipment,
fault prediction, and maintenance optimization. Through numerous practical cases and data, it highlights its significant

achievements in enhancing equipment reliability, reducing safety risks, and promoting the intelligent development of

mines, providing important references for technological innovation in the industry.

[ Keywords] Digital twin technology; Mine mechanical and electrical equipment; Dynamic simulation; Safety

management; Intelligence

518

BILFRARMA S, AR R A R
RN R IR R, RGBT R HE R A
a5 N G A A ARG BRI, N DR R AR
B R AR5 A DA AL P 6 SN N 5 4 1 4 7
Ko BB KBRS MM R, BrPERR
B, HT L B BT R4 . PR A0 e
e H RN T LML s s & S 7 e B,
XHRTH IR REA KT fRIR 22 4 B B .

1 ETEMER R

TP EA— AN EREE RN ARG TR, W&
KA 8% WM HKEE SN RBEIAT, P A Bl
B MUK EZ , DhRER A AN F . AERIEIEAL T,

{E# T

-93.-

FEIRMUEAG 58K B F2 38 TR A I A 9, e
BU A7 554 KB o0 A T I SR Ab B /N a2
B RGE, A NENL LA E S RE 1 A TR IR
AW HhE AR5 M, A RALAE I SRR AR TR E,
AMEEIBIBMET. ARG&N TERET 2T
B, BAT IR B A N 0, 2R R IF SR 2 R A,
TR IR 25 S ORI R AR AR I 2R A B, B
RSN B B S op o IR B, ARG 4
S Re A DR 2 BRI AR AR R AT Hr 0, AR RS 2
il

RGN L8k 7 RAEX AR R R AT T, BR 58
IR MUY SPNSALIR N7 & o~ N AP b7 2
REAR A0 I BURR P AR BT B8 ) & AR, TARS 01 2

ANE (19722 J, Wik, BRE, wg. K&, BTN THREE


https://jer.oajrc.org/

T

MO R AE AT L L B 46 3 0 0T 54 2 o )

S A LA ARATTAE A BB & T 1L ) AU A7 AE UK 2 B
FEPRAE B I HOBTE 8GN B3 AT e DRI AL 52 PR T 22
W 15 4 S THI PR AR s THD N S AR IR P Rk, = %
MR BTN SOHE AR e 438 AT 2 ) 572 sl 1K
AL FEORAT R, KE R 8 TR
KEFIA AN 7, 1y FLXE LIRS THE S 41 8 4% 5 e 1 40 ek
AL, AT B REBI I IR

B Aey i TR FER N R85 EAR G, Al
R Z I TR SERRs AT IRE R g i R, AEER
R0 22 90 5 ] 5 I [ D B B AT 447, X A6 A5 1
MVAE Ve A B RN T eSS I S RSN, IR
I T E S LSRR N TN, &R T AT,
W I BRI RIR 2, 3878 AR T T T4 A 2
I, B KA TR 57 I8 AT IRAS , HUBIGH 1 B 1 in el
USRS MNNIE, e 3 75 i KR 4e A, ) SETEFE
%, AP 1N TR . U s KL 6,
SRR (BN i B N o S PNIAE - U PS 35 £
AR LR IS AT IR B E e TR, BB IZ AT [A]
(RIS, R T A A BT, 3
BOBRHBUIRSIRR, 8RR B 5 bR Bl e = 2 I 1
SRR, B E, LR ATRET R R SR, —
BRAE, FE MR SO T SR DL R S e
F o

2 RN

B AR HOR N AR L, A2 TR — 42T b
HER R B R S iR R . TR A% BB
R R AR AR 4, IR D ok 20 T TR BN
“EI BRI, REWS SN RARIREL . R0, RENAF Kitis
28 U RTINS, AR s i) <mng
B, Hs T2 et SRaE 2 0 E 2, fE1RTHLIN
A R FBLSEOBEREAL, 7 SRR B AR I
I AR R 5 P AR A, IR AR R A R RS 2
&, FERD ARSI, 47 L TEAE A L i
R AT IRSLL SRR B (E BRI B, lH]
P BT A B A4, G A A a2 O AL 2
Lo

FEISAT IR M 55 S B T A1, By 2R A R
iAW BRI, RIEEA RN
BB o B TR SN BdlE S iR ) S, 1
ARHEIBNIE HISE BERINLAS 2SI 500K, RSOl 2R B % i
BEFIRLR . AR FEA <R BRI, REvs il
B S0 B WK BT S BRI FBT S
2000 25 15 Y I, R AUV R 2 3 R R e A —

AN
/E{:I:’

M, By R TS S, [RI I RN R 8, K
#HE 58 7 M T R AR R A 5 SR TR B L vy £
28 AR B S LA T R, s Th T TR
el R IR o TE A R AR T, AR G I BRI AT PR B
SHU T AR T, R A, HER
ST HH A R b R B TS

YA R B TR R AR N ) 5 — EE A
FIFH REAUBLRY , a0 [RI4E fg S R o s e s e 1
—A R 5035, A DB R 4E 3 SR es 5 T oAk,
STV 44 7 BRI TATPE S ROR o BT L A R,
T I R USROS ] ) ORI R S e A e, e
FGe A [R) it R Y VR P O A I BE IR A, RN
Iy BT IX e A 6 5 4 REFE 8 F A7 A (52, MATTTE A
% )5 iRk M s R4 TR . e AR BRI RE AL
DLYE IR 1 & B RS, AR B 4E 9 7R, TR AT v
HER TR 5 TR, B mMRIgey N f TER
Heo TEHEA AR 2 B R B B AR A R AR 1
Yedpr, fEGEPRARET 25%, WRGEERERT T
18%.

3 RERFBKM

AR AR UYL R &R R,
FN s s b7 BB, RERT T R&N
W O (1 v A 5 R o S o SR M 5 RE AT
T #5 W TE HE  R AE G5 T7 2N 60% A A K 42
FEE 90% LA b T T HEKR A, HEKIR)E fit
FHHEH I TRUK S AREEAEIA 855 22 4 i AT o 76 N %
FAEH ARG, REGSER WMHEK R R E K. H
ML SH, @8 58 5L W 8 B L), 4
e 0 S R A B S EORE N R SRRSO, R4
PERTR HRE TS, 11l TAEN 53 S 22 HE4ES , 8
TIRHEKR AN 51 R B N HE K . TR 1 e T
nEAA AR BT i fREE, KRR T R K
B S B AT HLE [R]

FEYES AT T 10, B 2R AR RR R T
s . BREEMET TH R I — R HER < FART)”,
G 1 B S 4R A R B DL . i H AR A Y
X IBATIRES B HE i, L RE S HE Rt IR B
MLER I B, RAE DB AT 4 AR, Wb T AR E
ML PR AR 20 BE 4 LA S N RN, G T SRR )
TR 2 o 8 B A TR 1 A% R, BB TE d R AR AT A
RIS, FEAR T D RO W5 5 B B & R AR B, T3
T YEAB AR BRI Al B AR R AR R, W
YRR T 30%, SRR T 40%.

-94 -



T

WP ERARAER DL B A 07 15 & & B (18

FEALGAEY T, Ak oy 7 RO AT e A 502
bE, RS KEME G, SBURARE™E, Bab
K.

B A BKT AR B IE SR T 87 2R AR BOR B
0 PR o G SN I e R IS ATIRAS , SERTIR A
fEaRE, BT BRI % A BB
H)5 B ARy T Z S RTTET  XTIL T AL
B AT AR A HEAT S M, 2R 48 RE MG SCIN RAE FL 22
M FLE . LR . fIZh R G S5 4, Wil
BRI, W RN R B LI FA I 3h R e S A 4
b, — BT BSRHE O, RESLAUR I IE, Sl
RN TR IO 2 It 388 G D) Ve 46 OB 51 32
HigL

4 RRMRARE

1224 5 BB R FERIRE T, B 2R HoR 5
o —FURHEBEE R, R SRR Zh A 07 315 5RO H
FEMTREST, WO 1 — 37X 7 LI AL H s 4% A R AT
MR IZE PR 50 AR B iy R o FEAT LA P2 (R R R 2R L, AL
BRI AR R SCHE RS, HAR e ia T EREE, D
1, A GUE T AAMATE AR, W BB TR 1A
PAFAEVE 2 IR o TR 2R EBOR I B, AR 1
K R, e E] AR A R B A, sk
I O 00 8 % 25 TG SR S A0, AN FRLATL I 4 1)l 7 )
R MHL S AR Eh B B 2 RS AR, AT 4R iAE 1L
HIEAT TR “HRE.

[ STMIESE /A SR = e ala st % N TR 5
24t TR 5 SR B R AU, (7
R A O R — G0 I L TS 7N
B “2RERLT, R T — DSBS I & IE AT
THOLSE X BB Al < PATHESR . FEIX AN R LA
B, s Wt iE AR 2 2%, 2230 R rh (R HE AR
M, R ENSAT Y B S WU, BB R IR A,
HP e A HANBUBAN T I E Tk R B e it 5
%, Uy AR R R BE S R B R I RIS AT Bt LSSk
I R, PRRTIF SR iRk, g — e s+
B PR R A BE S 76 T A A iR i {5 S0 A L R 12 7

R IS NSRS G, Ay
#HEHIEN T — R0, BRI AR HZ M,
PR AR 52 N T30 15 226 540 W7 e HEL i Qe B A 2o i
et 7, BUMARZ 2 2k TR HEROE ORE AR AL  BH 1k
B, VORI BTSRRI KR AR AR 5 T

PR 8t A% i s 3 B S LN (B0 K i, A 7R S
Mg . B, A KA B 1A s .

5 &k

e 2R A BORLED L A V2 8 B QTUSR A S
HAE BOME R, (H5 ) R R e 2 1) it N T3
RE SV — 20 $ T H i T A v A A 5 8 e AU R L
A5G HARSCIUEE 1wl A, # R B % RS 1Y
SEI R HLN T o B b R, R B
BHSE A =B A R G R FIDLAE, B 7087 L sk
Bl GeAh . JTE AT, MBI LIAT ML 2Rt
TA L R F R RS A TR .

S0k

BRI R IA B AR A i s S B e A Wt 5 R A
[J/OL). By, 5, T #2222 ),2025,(01):238-241[2025-04-
19].

T Bl BEFS B0 20 AR B AE KA 5 0 300 453 1 o2 P [0,
T IR R,2025,38(04):25-27.

XIVZE, B AL, B 22 208, 5 8 T 02 2 A 9 LK 3k Tl S
F 5 gk —— DU BRIV A A B 3] 3R E 25,2025,
48(11):138-143.

200, TR B S B AR AR IR 1 A 2 o o T
A8 2 M AR 7= 4 W 5 TR R &R (] B b BLL2025,
2(04):100-109.

R, T I E S R EARES B AL
%5 1) TP SZ B 4 T (D198 &5 M RE,2025,45(03):106-
108.

X e B e LU 5 T AT HL FR R & BR AR I]. R
VR 55 ¥168,2025,(03):25-27+31.

o5 4 0, T AR — R LLATL PR 6 T R I s e e o s
PERERE 5[ 7] 459%,2025,52(03):82-85.

5, B Kk W, 2 5 T LML FR T 4% 0 B S i o
W& A3 BT[], P9 2% o 0k 2295%,2025,(05):142- 144,

(1]

—

2]

(3]

(4]

(3]

(6]

—

7]

FRAUFEBE: ©2025 1E# -5 FFBGRBUY I 72 0y (OATRC) it
Ho RLFELBIRILEZELTAIRRRE.

https://creativecommons.org/licenses/by/4.0/

OMoM

-95 -


https://creativecommons.org/licenses/by/4.0/

