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Table 3 Results of reliability level discrimination
fob JE G TPl Hi s AL B4 V3 — fb Ak 38
) i Bl — it % % i Bl — it % %
Xn 23 8 4 2 3 0.575 0.200 0.100 0.050 0.075
X2 18 11 6 3 2 0.450 0.275 0.150 0.075 0.050
X3 11 18 5 2 4 0.275 0.450 0.125 0.050 0.100
X1 16 13 3 5 3 0.400 0.325 0.075 0.125 0.075
X5 16 8 5 4 7 0.400 0.200 0.125 0.100 0.175
X6 22 8 4 5 1 0.550 0.200 0.100 0.125 0.025
X7 17 11 6 5 1 0.425 0.275 0.150 0.125 0.025
X1 19 6 9 2 4 0.475 0.150 0.225 0.050 0.100
X 22 23 12 2 1 2 0.575 0.300 0.050 0.025 0.050
X3 20 13 4 2 1 0.500 0.325 0.100 0.050 0.025
Xo4 26 6 4 3 1 0.650 0.150 0.100 0.075 0.025
X5 23 11 4 1 1 0.575 0.275 0.100 0.025 0.025
X 26 20 12 5 1 2 0.500 0.300 0.125 0.025 0.050
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38 Behf — & B % Lig Bhf — & Bz %
X 15 7 8 4 6 0.375 0.175 0.200 0.100 0.150
X2 8 8 10 5 9 0.200 0.200 0.250 0.125 0.225
X33 7 12 13 1 7 0.175 0.300 0.325 0.025 0.175
X34 12 14 6 7 1 0.300 0.350 0.150 0.175 0.025
X35 22 9 4 3 2 0.550 0.225 0.100 0.075 0.050
Xn 25 8 4 2 1 0.625 0.200 0.100 0.050 0.025
X2 9 7 8 6 10 0.225 0.175 0.200 0.150 0.250
X3 18 9 6 5 2 0.450 0.225 0.150 0.125 0.050
X 21 11 3 3 2 0.525 0.275 0.075 0.075 0.050
Xs1 15 9 6 7 3 0.375 0.225 0.150 0.175 0.075
X5z 6 12 9 6 7 0.150 0.300 0.225 0.150 0.175
Xs3 6 15 6 4 9 0.150 0.375 0.150 0.100 0.225
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Table 4 Results ofimportance judgment for

primary indicators
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X, [1/3,1/2] [1/2,1] [1/2,
Xs [1/2.1] [1.1] [1/2,

i
1]
i
1]
1]

[2.3] [1.2]
[1.2] [1.1]
(1.2] [1.2]
(1,17 [o0.5,1]

FIBHHE AT X 1 2 1 3 2
X, 1 1 1 2 1
X 1 2 1 2 2
X, 1/2 1 1 1 1
Xs 1 1 1 2 1

MR A X0 1 1 1 2 1
X 1/2 1 1/2 1 1
X 1 1 1 1 1
X 1/3 1/2 1/2 1 1/2
X 1/2 1 1/2 1 1
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WA 3. 4 G AR AE L H MO =X A0,
ey i 8 AR 8 AT AV ) S SR AG AR RL L ) E A% AR A
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Table 5 Calculation results of risk linkage number

— VY FE AT — W AT X Ik R AE
TN I8 IR AP R bR & P PV
10 R 2% 4 kA B X0 0.168 1 0.575-+0.200i +0.1005 +0.050% +0.0751 [A] 34 3 2
JH IR 5K = R RR L X0, 0.092 4  0.450+0.275{ +0.1505 +0.075k +0.050/ [A] 34 1 9%
B I A B X 0.298 3 0.27540.450i 40.125; +0.050k +0.100/ [F# 49 2%
X R G R X B KA R X, 0.087 5 0.400+0.325{4+0.0755 +0.125k +0.0751 [7] # 25 2%
(0.265 1) T H IR X5 0.073 2 0.400-+0.200i +0.1005 +0.125% +0.0251 [a] 34 7 %
i REEBAL X6 0.106 3 0.550-+0.200; +0.100j +0.125% +0.0251 [Al 34 7 2
i W A B X, 0.174 2 0.425-+0.275i+0.1505 +0.125k +0.025/ [Al 1 2
/Nt 1 0.417-0.3067 +0.1205 +0.084% 40.0731 [R]# 19 2%
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BT 48 b7 ZHAT N R bR A SRR pRyeT
AR AR X o 0.218 3 0.47540.150i 4+0.225; +0.050k +0.100{ 21 4%
3 AU T A X 20 0.232 8  0.575-+0.3007 +0.0505 +0.025k+0.050/ [ 34 3 9%
T XL FL G A% B X 2 0.220 2 0.50040.325;40.100; +0.050k +0.025/ [ 1 4%
i KB AR X, s e _ . . . —
(0.181 2 T8 KAL) 2 5 R e PE X o 0.162 1  0.650+0.150i +0.100; +0.075k+0.025/ [R] 44 1 4%
FEERHLAE S &R X o5 0.094 2 0.57540.275i 4+0.1005 +0.025k 4-0.025( /] % 2 9%
Joi AL IE FE Fa i PE X s 0.072 4  0.500+0.300; +0.125; 4+0.025k +0.050/ EE:RE
/N 1 0.543-+0.246i +0.117; +0.045% 40.0497 [A] 34 3 4
"""""""""""""""""""""" B SRR X 03165 0.37540.175i40.200j +0.1006 +0.1500 ¥ 21 %
I K ARG X5, 0.134 7 0.200+0.200i +0.250j +0.125% 4-0.2251 #1488 9
B X, B 38 K22 A X 55 0.142 3 0.175-+0.3007 +0.3255 +0.025k +0.175/ Yi# 114 %
(0.239 D W X2 4 W S B SE B X o 0.210 1 0.30040.350i40.150; +0.175k +0.025( W% 53 2%
38 KA R B E X 55 0.196 4 0.550+0.225i +0.100j +0.075k+0.050/ [R] 44 1 %
/N 1 0.342-+0.243; +0.193; +0.104% +0.1181 [a] 34 3 &%
""""""""""""""""""""""""""""""""" WM R EERE X 0.3816  0.62540.200/ 10.100j +0.050k +0.0250  [E# 1%
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/I 1 0.479-+0.215; +0.126;5 +0.091% +0.091/ [R] 34 2 2
"""""""""""""""""""""""" REHMHEGEI X 0.3278  0.37500.225i+0.150; +0.175k +0.075/  [M# 27 %
ANRAFEHER X I E IR G5 A FRAE ST X 5o 0.422 7 0.15040.300i +0.225; +0.150k +0.175( 57 9
(0.181 2) N B K Xss 0.249 5 0.150+0.375{ +0.1505 +0.100~ +0.225/ 157 %
/N 1 0.22440.294i +0.1825 +0.146, +0.154/ [ 49 2%
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(3) X (X)) LB &R Bt 8 45 R
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Table 6 The partial connection number and trend change of each order
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Table 7 Trend ofchanges in secondary indicators
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Risk Situation Analysis on Ventilation System Based on Five-Element Connection Number
WANG Guogiang', WANG Ya]un , DOU Long®®, ZHANG Haiyun*"
LIN Weizing®?, ZHANG Yunwei', LIU Jinhai'
(1.Xinjiang Karatongke Mining Co., Ltd., Xinjiang, Fuyun 836107, China;
2.Changsha Mining Research Institute Co., Ltd.., Changsha, Hunan 410012, China;
3.National Metal Mining Engineering Technology Research Center, Changsha, Hunan 410012, China)

Abstract:In order to determine the risk situation of ventilation system in underground metal mines more scientifically and
reasonably, on the basis of constructing the reliability evaluation index system of ventilation system, the interval analytic
hierarchy process (IAHP) was used to determine the weights of indexes, and the risk evaluation model of mine ventilation
system based on the five-element connection number set pair analysis method was established. A copper-nickel mine was taken
as an example for analysis. The results show that the reliability of the mine ventilation system is good. and the evaluation
results are consistent with the actual situation of the mine, which verifies the adaptability of the five-element connection
number set pair analysis method in the reliability evaluation of the mine ventilation system. The model can objectively and
comprehensively reflect the certainty and uncertainty in the reliability evaluation process of ventilation system, and realize the
combination of static and dynamic evaluation of ventilation system, which can provide new ideas for similar mine evaluation work.

Key words: Ventilation system, Five-element connection number, Set pair analysis method, Interval analytic hierarchy process,

Situation analysis





