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Abstract; In order to effectively deal with coal mine emergencies and improve the emergency res-
cue ability,,a coal mine emergency rescue ability evaluation model based on the best worst method
(BWM) and cloud model is proposed. First of all,the evaluation index system of coal mine emer-
gency rescue ability , which includes four first-level indexes,emergency prevention ability ,emergen-
cy preparedness ability ,emergency response ability ,recovery ability and 17 second-level indexes,is
constructed. Then BWM is used to determine the weight of evaluation indicators, and the weight
value of each indicator is coupled with the corresponding cloud parameters to obtain a comprehen-
sive evaluation cloud, and the evaluation results are compared with the standard cloud. The practical
application of the model in Donggucheng Coal Mine of Shanxi Province shows that the evaluation

result of mine emergency rescue ability based on BWM-cloud model is good, which is consistent
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with the actual rescue level of mining enterprises. By monitoring the key factors such as emergency

prevention ability and recovery ability ,the comprehensive management of emergencies can be real-

ized,so as to effectively improve the emergency rescue ability of coal mine.

Key words: coal mine;emergencies ; best worst method ; cloud model ;emergency rescue

TR E 2022 AERRIRTH 9% B i A 54. 1 {2 bR ifE
SR PR T 2R R BE VR R R AY 56.2% Y, G
ARk BEAE B TF SRR BE AR WTIN R , £ Fh ik 1 &
AEATER S BB ST T, A e N B A A R
PR E R WL, BRE PR R
R 2 RARRE A M T NG A B0 SRR
IR I Ak 55 21, T A B T S
WO X F o & H RN AR TR A HER S

HRT, N Sh 2 2 X B 5% e i E B 2 bz
RETIPEAN PR T R BT ST, 22 RS (i ML
RELE 5 M B - GUSCRBLME M 5 & F
I SRR e S B AT PR IS E T A TE M FE bR A
B BT T IO 25 SR A MER AN 5 B 5T
S DS S ML) A X TR AT 30 BRIE A S5 A H
BT KRN 2R RE T VPG R A A
TR SRR S T 5 s R AR SR R
¥ Vague SERBCEAEE T B0 N 20RUE B 1 30H
(EPPAS ALY i 75 10 S RO e 5 285 3R oy B e
A KRS T FEY I - R - ARGk
W (WSR) 3R L 2B WAGE 59 oo n] B
WARSS G M TR 58 Kk F 1 I 248 B RE 01T
PRy | st T T R 2 E e R P R S T
Jha %6158 FAT T HLGH B T RS 0 o %
BA LR 22 R o o 6 2, T 7 5 2 O B B
SR 2 R BT, AR B N R AR

AR RS T — 5 AL, 3 T
RN 2 RO s R 2R LA 4, H T
RPN RS FROC R A R
AT DA, RO &5 R = a5, %
T, A SCH 4 i 45 1 (best worst method ,
BWM) #fi & £ 3 HR bR AR , 51 A = B8, 14
BT BWM - =58 T 58 & S50 hy 2 Rk e
IV B %F LAr A 27 B WA = S FRE DT
W= YA REAE 45 58 & 4 0 2 R i e
JIVER 9, I LALL PG AR T 3l R Ay 18] 3 ik T 4
A A B, DA R B 5% T S0 iy 2 KA fig
TP R ST PR S

1 By REFHNIKEE DTN
ERE RZ Rt

WA (R L AR ) (E R LA B
LR AEE 87 5, N AU FIR A 8 B IE) |
(P iy 2R E I L) (HRE L4
PR BAS R A 88 ) JE S k(9] , 1
5 R RN 2 KR BE I PE M AR AR AR R %
TR AL B 2B R ) N 2R BE T 0L A ]
e EIGIRERE 5 4 AT, T 17 A6 kR,
BRI 1 R,

| s e |
AT, R, AT,

¥ [ !
OBl |m AL 2 ] i
Wk R |8 2] (R |2 |B 2| |® %
& z (& (%] (B (% B P
H F3 % ® ", i Y 73 y )i % s At &
w | | [w] | bl I e I w| | s e

B1 B REBEHNIBEREDITNERER

Fig.1 Evaluation index system of mine emergency rescue ability
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Table 1 Standard cloud model parameters

N RO RE SR Sy {ETE BAERISR
v [90.0,100.0] (95.0,1.7,0.5)
v [75.0,90.0) (82.5,2.5,0.5)
I [60.0,75.0) (67.5,4.2,0.5)
I [25.0,60.0) (42.5,4.2,0.5)
I [0.0,25.0) (12.5,4.2,0.5)
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Fig.2 Flow chart of evaluation of mine

emergency rescue bility

3 I#RNA

3.1 IREEBESHHA

VIILIPE AR st ), X o0 =Ry 2 sk
ERETIHAT TN, B UEA ORI AT S, 1l
PURERCHE ) A AR T S 224008 2 7 34 )R By
17.27 m, X E 2 955 R 600 ~ 1 050 m, -1
JEEEHR 729 m, FIBARHC BE K173 m, P28 2
fak 8°, TAEIRIMLBTASE 2 2% , THHR AY S T AR %
2 R R T WARXTBEK, 2 W R0 07, A
AT R . MERR VAN SR 58 R SR N 2 R
REJT, BRAS (T T A IE BN IR B B N 2 R g 1K
- PRBER I AR
3.2 IEHRNEMTE

BIF 10 ARG TR W 2L R, K
FAA ST DU B 20 M AN B 98 & =14 0 2
faEue s, () M= (2) RS P e AR
AR, angk 2 iR,

R2 IEHNETELSR

Table 2 The calculation results of index weights

—ZFEhr O WNE CRIERR BWMARE SAE
U, 0. 66 0. 096
U, 0. 146 Uy 0. 10 0.015
Uy 0.24 0.035
™ 0. 046 0.012
Uy 0. 099 0.026
Uy, 0. 165 0. 042
U, 0.259
Uy 0. 101 0. 027
Uys 0.432 0.112
Uy 0. 157 0. 041
s, 0. 164 0. 086
Uy 0. 433 0.229
U, 0.528 Uz 0. 164 0. 086
Uy, 0.074 0.039
Uy 0. 165 0. 087
Uy, 0. 661 0. 044
U, 0. 067 Uy 0. 102 0. 007
Uy 0.237 0.016
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Table 3 Parameters of each index cloud model

RAEEA P EE o
Uy (79.7,2.63,0.833)
U (86.1,2.38,0.122)
Uz (86.6,2.46,0.482)
Uy (75.6,2.91,0.692)
Uy (76.9,2.41,0.295)
Ups (76.7,3.21,0.711)
Upy (76.3,1.88,0.836)
Uy (79.2,3.76,1.296)
U (78.2,3.16,0.896)
U3, (81.3,2.76,0.519)
Uz (76.1,3.13,0.531)
Uz (73.5,2.13,1.137)
Uzg (78.6,3.37,0.831)
Uss (77.5,2.97,0.637)
Uy (71.2,2.37,0.644)
Uy (76.9,2.93,0.681)
U (74.7,2.61,0.733)
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Fig.3 Standard cloud image and comprehensive

evaluation cloud image
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