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Abstract

The Chinese path to modernization mine is a comprehensive system engineering, and the safety
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production, especially the research on the indicators of major accident hidden dangers, is an im-
portant starting point to promote the Chinese path to modernization of mines. On the basis of theo-
retical research and analysis of the influencing factors of major accident hazards in non coal mines,
this article constructs a non coal mine major accident hazard index evaluation system with 11 eval-
uation factors from three dimensions: human, environment, and management. The expert scoring
method and analytic hierarchy process (AHP) are applied to determine the weight of the indicators,
and a non coal mine major accident hazard index evaluation model is constructed based on the ex-
isting “Mobile Platform for Supervision of Major Accident Hazards in Mines” to study the major ac-
cident hazard index evaluation system for 50 non coal mines. The results indicate that factors such
as relatively unreasonable staffing of full-time safety management personnel, poor standardized
operation of mine safety production, or small enterprise scale and insufficient attention to safety
production are important factors affecting the indicators of major accident hazards in non coal
mines. Overall, the safety production managementlevel of major accident hazards in non coal mines
under the jurisdiction of the Guangdong Bureau of the National Mining Safety Supervision Bureau
(Guangdong Province, Hainan Province) needs to be further improved.
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Figure 1. Assessment system for indicator of non-coal mine major accident hazard
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Table 1. Expert scoring table for indicators under human factors

F 1 ANERTRIERERITOER

UN61PSES XK1 LxK2 X3 4y
LR E AR 1 1 1
PNIPNZPSE 4 1/5 217 1/9 1/5
24 TRE A 112 217 1/5 1/3
COENINGTR ¢ 1/5 1/2 207 1/3
Table 2. Expert scoring table for indicators under environmental factors
Fz2 MERRTEERERITOR
MR &R XK1 LxK2 X3 E4y
WLl A i 1 1 1 1
TR 5] 1/9 217 1/5 1/5
1L T e B B 1/2 217 1/5 1/3
PR 1/10 1/8 1/8 1/9
Table 3. Expert scoring table for indicators under management factors
# 3 BEEHRERTREGRERT %
EEER Lx1 LK 2 £x3 RRCF
24 W 7 4 1 1 1 1
H 22 4 M E Ak 1 1/6 113 12
w2 PR AL AR 4 8 8 5 7
Table 4. Comparison of indicators under human factors
4 ABERTHIEFRZEMEEER
NHIHZR FRe2EHAY MG S M 224 TR Im 4L SMERMEEL  BLE
3 AN N LY ¢ 1 5 3 3 0.531
UNIINZPSE 4 1/5 1 12 112 0.097
T4 TR 1/3 2 1 1 0.186
CORENINGTR ¢ 113 2 1 1 0.186
— kKI5 Y 0.001 < 0.1
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Table 5. Comparison of indicators under environmental factors
5. IMERRT SgiR BAIELE

28 1PSE 3 1L BT i X FUAS R 5 LpT BB AL HEPIRE B
i A R 1 5 3 9 0.592
AR 1/5 1 1/2 2 0.116
L i B R B 113 1 1 5 0.235
E IR/ 1/9 112 1/5 1 0.057

— ARG R AR 9 0.007 < 0.1

Table 6. Comparison of indicators under management factors

6. EEERTHIEIRZEELER

HHRER N 7 2 H W 22 4 A Ak TR S I
24 AR 73 47 1 2 17 0.131
H W 2 4 I E 4k 112 1 1/9 0.076
LA RS 7 9 1 0.793
—HMER IR 0.011 < 0.1
Table 7. Evaluation indicators and weights for major accident hazards in non-coal mines
= 7. IR LWEXREHR BRI IERSINE
N EH 2= o i H A et EHE® XAk H AR
LIRS Cy 0.332
Mok N R 54 Ca 0.061
AIHE % B 0.625
M 24 TREIN %K Cs 0.116
MM Ca 0.116
FAEZ ) Cs 0.028
SR 2 By 0.238 LHTRT Co 0.014
T HIE R Cr 0.141
1L BT R B B LA Ce 0.056
T AR I3 4% Co 0.018
EHPF R Bs 0.137 H #2458 £k Coo 0.010
EARETFAMEN N Cu 0.109

—E R TR AR A 0.009 < 0.1

2.3. BEEME

2.3.1. R9E7
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Table 8. Evaluation indicator weights for major accident hazards in non-coal mines
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Table 9. Grading of evaluation levels for major accident hazards in non-coal mines
9. IR LEXEHIE BIEFFTEZERR 5
Wy 2 ERYLY]
FOR A T KRR RS, (R, A B

3.00 LR e SR B 87 T AR R 250, 17 T T M R O (L
+01-4.00 - SR T B MR D AP RS, (R, AR
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Table 10. Assignment table of indicators for major accident hazards in non-coal mines

@ 10. FEFE L ERFWRBRIERRER

F% B4l < C C C G G C  Cs Co Cwo Cn ?gﬁ
1 4l 1 8 3 6 8 6 9 5 5 2 5 3 6.16
2 4l 2 8 3 6 8 6 9 5 5 2 5 3 6.16
3 il 4k 3 8 3 6 8 6 9 5 5 2 5 3 6.16
4 4k 4 5 2 8 6 3 9 10 5 6 5 3 5.79
5 4k 5 5 2 8 6 3 9 10 5 6 5 3 5.79
6 il 4k 6 5 2 8 6 3 9 10 5 6 5 3 5.79
7 ik 7 5 2 8 6 3 9 10 5 6 5 3 5.79
8 il 4k 8 5 2 8 6 3 9 10 5 6 5 3 5.79
9 w4k 9 5 2 8 6 3 9 10 5 6 5 3 5.79
10 H b4k 10 5 2 8 6 3 9 10 5 6 5 3 5.79
11 wibfnk 11 5 2 8 6 3 9 10 5 6 5 3 5.79
12 Wik 12 5 3 7 8 3 9 5 5 2 10 6 5.57
13 Hrihi4lk 13 5 2 8 6 3 9 10 5 6 10 0 5.51
14 w4k 14 5 2 8 6 3 9 10 5 6 10 0 5.51
15 Wih4lk 15 5 2 8 6 3 9 10 5 6 10 0 5.51
16 H b4k 16 5 2 8 6 3 9 10 5 6 10 0 5.51
17 H bk 17 3 8 10 6 3 6 5 5 2 5 6 5.23
18 #ili4ilk 18 3 9 4 6 6 9 10 5 6 5 3 5.17
19 Hrilidlk 19 2 8 36 6 3 9 10 5 6 5 3 4.65
20 B4k 20 3 8 9 6 3 6 5 5 2 10 0 451
21 w4k 21 2 9 5 8 3 6 5 5 2 5 3 4.29
22 mrilidlk 22 2 9 4 8 3 9 5 5 6 5 3 4.29
23 B4k 23 4 5 2 6 3 9 5 5 6 5 3 4.24
24 ik 24 2 8 4 8 3 9 5 5 6 5 3 4.22
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25 4l 25 2 9 4 6 3 9 5 5 6 5 3 4.05
26 4l 26 4 3 1 6 3 9 5 5 4 10 3 4.02
27 L4k 27 2 8 3 6 9 6 5 5 6 5 3 4.00
28 L4k 28 2 6 3 8 3 9 5 5 6 5 3 3.99
29 L4k 29 2 9 4 6 3 9 5 5 4 3 3.97
30 4k 30 2 3 1 8 9 9 5 10 2 5 3 3.95
31 4k 31 2 8 3 8 9 6 5 5 6 5 0 391
32 4l 32 3 8 4 6 3 3 5 5 2 10 0 3.89
33 L4k 33 3 6 3 8 3 6 5 5 2 5 0 3.88
34 L4k 34 2 3 1 6 9 9 5 5 6 5 6 3.83
35 i Alk 35 2 8 8 4 3 6 5 5 2 10 0 3.83
36 i Alk 36 2 8 8 4 3 6 5 5 2 10 0 3.83
37 4k 37 2 6 3 8 9 3 5 5 6 5 0 3.74
38 il 4k 38 2 6 3 8 3 9 5 5 6 5 0 3.66
39 L4k 39 3 6 3 4 9 9 5 5 4 5 0 3.66
40 L4k 40 2 8 3 6 6 6 5 5 6 10 0 3.64
41 ALl 41 2 8 4 4 3 3 5 5 2 5 3 3.60
42 ALk 42 2 4 1 6 9 9 5 5 6 5 3 3.57
43 A 1li4ilk 43 2 5 2 4 9 9 5 5 6 5 3 3.51
44 A ili4ilk 44 2 6 3 6 6 9 5 5 6 5 0 3.51
45 IR 2 6 3 6 6 9 5 5 6 5 0 3.51
46 L4k 46 1 8 1 8 3 6 5 5 6 5 3 3.50
47 L4k 47 2 5 2 8 3 9 5 5 4 10 0 3.50
48 L4k 48 2 5 2 4 3 9 5 5 6 5 0 3.02
49 il 4k 49 0 10 0 8 3 6 5 5 2 10 0 2.83
50 ™ Lhi4ilk 50 2 6 3 6 3 9 5 4 5 0 2.69

3) XL, . ERFHIEENE, [HBER T EE

AT R 1“8 10 BRI ER ST &7 B (WA 2 7R), IR LAk B R &
G, MRS B AR AR, ik 50 MR BUMA AR AE R, ST LA i R
RS R [14] .

PR L Al ) B RS BR B INAUS 4y . R R R SO L (R LA 11).

W BT oy, AR ERSE, BAFH T 50 M LA AR L B K R AR PR TS o &
%, G UL ERFHRERERITE” &y LA R R R, 15 KSR
A4S 5 R H S SR B B (] 3), SIS, AR L E R S B R AR DA IS 4 BRI,
FooR AP T R A BN UK R 2 A KPR, AR E K F R R MR, X5
HORH R 2R ETHEBIEARY) G, AW TR AR 1L R AR PR VT A R R R AR S
R L F R R B L, AR A AT SRR [15].
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Figure 2. Query of hazard conditions on the mobile platform for supervision of major accident

hazards in mines

2. FLEXREHRBKRERN T ERBBAEN

Table 11. Evaluation results of indicators for major accident hazards in non-coal mines

= 11 R IEXREHRBIEIRTNER

RIS U Z I S N S C VS S i S RIESU T 7 S S A
Al 1 6.16 T 1 Bl 18 517 Bty 2 Frli4k 35 3.83 B 4
il 2 6.16 i 1 Al 19 4.65 hgg 3 Wil il 36 3.83 B 7
ALk 3 6.16 i 1 TR ] 451 4k 3 WLl 37 3.74 B 3
ALk 4 5.79 Bl 1 Al 21 4.29 4k 3 Wil 38 3.66 B 3
B4l 5 5.79 By 1 Briifdl 22 4.29 2k 3 439 3.66 B 3
B4l 6 5.79 By 2 Briifl 23 4.24 2k 3 Bl 40 364 B 4
Bl 7 5.79 ety 2 ildll 24 422 % 3 41 3.60 Bz 3
Bl 8 5.79 ety 1 Bl 25 4.05 % 4 Bl 42 357 B 3
bl 9 5.79 BT 1 ALk 26 4.02 s 3 ik 43 351 B 5
ik 10 5.79 BT 1 Ll 27 4.00 hgg 6 Wil il 44 351 Bz 3
bk 1l 579 Bty 1 Bilifdk 28 3.99 Bz 3 Frililk 45 351 B 4
WLk 12 5.57 BT 2 ALl 29 3.97 B 4 Wil il 46 3.50 B 3
ik 13 5.51 B 2 i il 30 3.95 Bz 4 il il 47 3.50 B 3
Bl 14 551 By 1 B4k 31 3.91 B 3 bk 48  3.02 B 4
B 15 551 By 1 B 32  3.89 B 4 Bl 49 2.83 5
Bl 16 551 By 2 B33 3.88 Bk 5 Bl 50 2.69 3
Lk 17 5.23 Bty 1 Bl 34 383 Bz 3 — — — —
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Figure 3. Trend chart of the number and weighted scores of major accident hazards in mines
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