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Development and Application of an Information System for the Dual Prevention Mechanism in Non-Coal Underground Mines
Liao Wenjing"?, Zhu Zhenwei', Dai Jun'®, Wang Qizuan'®, Zeng Fanchao'*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.State Key Laboratory of Safety Technology of Metal Mines, Changsha, Hunan 410012, China;
3.Hunan Provincial Engineering Technology Research Center for Mine Geological Disaster Prevention and

Control &. Environmental Reconstruction, Changsha, Hunan 410012, China)

Abstract: To satisfy the current demand for the construction of information systems supporting the dual prevention
mechanism—specifically, hierarchical risk control and hidden danger investigation and governance—in non-coal mines, a
Browser/Server (B/S) architecture-based information system tailored for non-coal underground mines was developed. In
accordance with the implementation workflow of the dual prevention mechanism, the system was grounded in the “9+ X risk
identification method” and the “human-centric evaluation method”, and adopted a business architecture comprising “one
platform, two terminals, and three levels”. Through data collaboration between the platform and terminals, it had realized
entire-process refined and intelligent construction and management of the dual prevention mechanism in mining enterprises,
which effectively promoted transparent risk control and flattened hidden danger governance. The application results in pilot
mines demonstrate that the completion rate of hidden danger investigation and governance reaches 100% , and management
efficiency increases by 90%. The system significantly enhances mine safety management efficacy, facilitates the implementation
of the all-staff safety responsibility system, drives the digital transformation of safety management, and provides robust
support for the construction of work safety standardization in non-coal mining enterprises.
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Fig.1 Construction process of dual prevention mechanism for non-coal mines
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Fig.3 Technical architecture of system
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ARG TR MEHE A BE IR L
PR ORI 7 A AR B TR R S T R R AE
S LDV & LD IVASES R S S ol R A 23 120 v
PEFE N 5 R G0 A 3h ARl H R IR AT 55 5 R
AL S5, SCHRFHR X A L B0 A 4E BER AR L L IR

FHeR 2 App 863, W& 7 fis . JERAEL AR

CIMR JEEF LN EFHE e Eis® LiF

Ve App F1, B0 8 2 98 BV b DX 3l LR 3 5
R RS A5 5 5 8 i v 2 O s e BB AR R, T g
“PE S A AT O SSE R A B AR AL S 1 Sk R
it T, BG4 A 3hid 5t — 4 Be A B0 90 31 88 ol

6 P 3] 5 2 Wﬁzaﬁ%mﬂnu,@%m SN
Eim& TN IFES AT RIS B R Y L
T 1) o £ T

<EE

-3¢ 5ed

A LI

1TRERNEBREEFL. AR,
AYE: FAMABRS . TR AER
MR, RSB ERRET. Bl
BRI, RARBERT. BT R

B RS . B EATRAS . WERY.
MK . 360-223302F N

oy [Sk: =3

18 MABREABM™E, T v

@ @ = = BB RIAL, B RRLRNETR,
REHR BT EEkE  HERR Mk, CR223- £ 0RZA
) ) 0 Sl
g &
BEKD BEEE BREBRE BEAK LR=RANEBRPRESTE. AR, v
A5 RARGE . SRR
AR B ERR R i
BERS BT, RAMBRT . BHBTED.
R . RETREY . ERE.
5 z i CK223~+ 0T N
a@m B76  xmu 0 zax B
NREERAEETEHNNBAZEN
- A HBER. M.
& A M : CIR223- 5 02 A
B H—H N TR SRS



78

X B 5

5 7 X

2026,46(7)

RZE

WEREA

-3 EiiA
lEEn
3= 2
B R

74 R R 5

430 FF 1

AWERE
— B R

BRFERER

N

LERFIORBEERFHDNERSFS ~
FH3 mi BB AR

& R R
|=8=FTH
B B A
BEBA:
BOHIR: 2025-06-02

Bo: R, RERTHERMA
X B LT BT

RHERE: BRMAEFZFINE
WUHT: REERE

N B

+ 01 B 105 ik
—RER R
[y g

A Ee B T 5

2. FLA IR A 2R IR A~

Hedi B
B

H#EHEE

ik

HZE
HEER
BTRHH

R
=3+
=8=Eneol

130G BEREE
—BBE
B

s i

BIHR:
E-Li) R
RELR
IR

2025-06-05

T R R A
TR RS

B, KR NEHRA

WA B
&K

LR 2 R i

BAR AR

7 FRALBREHELN
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Fig.8 Visualization and big data analysis platform
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Fig.9 Four-color map of underground risks in certain region
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Fig.10 Risk control situation of mining and repair
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Fig.11 Statistics on the number of general and major

hidden dangers in each location
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investigation and governance data
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