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Abstract; To improve the emergency management level of coal-fired power generation and ensure the
safety and stability of the coal-fired power industry, an index system for the evaluation of the emergency
management ability of coal-fired power plants was established in this paper from the aspects of emergency
preparedness ability, emergency prevention and early warning ability, emergency response ability,
emergency support ability, and emergency recovery ability. An improved fuzzy comprehensive evaluation
method based on entropy weight was constructed, and the safety emergency management ability of a typical
coal-fired power plant was evaluated systematically. Finally, measurements and suggestions for optimizing
safety emergency management were proposed. The results show that the weight of the evaluation indexes for
the emergency management ability of coal-fired power plants taper off as emergency recovery ability
(0.269), emergency support ability (0.227), emergency preparedness ability (0.197), emergency
prevention and early warning ability (0.172), and emergency response ability (0.135). The fuzzy

comprehensive evaluation model can effectively solve the difficulty of evaluating complex problems with
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multiple factors and levels and improve the objectivity and scientificity of emergency management

evaluation in coal-fired power plants.

Keywords: entropy weight; fuzzy evaluation;
safety emergency management
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Fig.1 Evaluation index system of emergency management ability of power plant
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Table 1 Basic data of expert scoring

LIS LR | LxR2 | BER3 | L4 | LRS5 | “FR6 | LHRT | LR8 | £H9 | BK10
C, 4 3 5 4 5 3 5 5 2 3
, C, 3 4 4 3 4 4 4 3 1 4
C 4 3 4 4 3 3 2 4 4 1
C, 4 3 5 5 5 5 3 4 2 5
C,y, 3 4 5 5 5 4 3 5 3 4
c, Cy 3 3 4 4 3 3 4 3 2 1
Cy 3 5 4 4 4 2 2 4 3 5
Cy 4 3 3 3 2 3 4 5 4 2
Cy 4 5 4 4 5 4 3 3 4 3
c, Cy, 4 3 3 4 3 5 3 3 4 4
; Cy 4 3 4 4 4 4 3 5 3 2
Cy, 4 4 3 3 5 2 5 2 5 2
Cy, 4 4 3 3 3 3 4 3 2 3
C, Cyp 3 3 2 3 5 3 5 5 3 1
Cy 4 4 2 2 3 4 3 4 2 5
Cy 4 3 3 2 3 2 4 5 5 2
Cs, 3 5 4 2 5 5 3 3 4 3
c, Cs, 4 3 2 3 3 5 3 2 4 1
’ Cs, 3 3 2 5 2 4 3 5 3 1
Cs, 3 3 2 4 2 4 2 2 2 4
&2 HENEREREE
Table 2 Basic data after standardization
LIS LR | LxR2 | LR3I | R4 | ©RS | L6 | ®RT | “R8 | LH9 | LXK 10
C 0. 103 0.077 0.128 0.103 0.128 0.077 0.128 0.128 0. 051 0.077
¢ C, 0. 088 0.118 0.118 0. 088 0.118 0.118 0.118 0. 088 0. 029 0.118
Cy, 0. 125 0. 094 0.125 0.125 0. 094 0. 094 0. 063 0.125 0.125 0. 031
C, 0. 098 0.073 0.122 0.122 0.122 0.122 0.073 0. 098 0. 049 0.122
C,, 0.073 0. 098 0.122 0.122 0.122 0. 098 0.073 0.122 0.073 0. 098
, Cy 0. 100 0. 100 0.133 0.133 0. 100 0. 100 0.133 0. 100 0. 067 0. 033
Cy 0.083 0. 139 0.111 0.111 0.111 0. 056 0. 056 0.111 0. 083 0. 139
C, 0.121 0. 091 0. 091 0. 091 0. 061 0. 091 0. 121 0.152 0. 121 0. 061
C, 0. 103 0.128 0.103 0.103 0.128 0.103 0.077 0.077 0.103 0.077
. Cy, 0.111 0.083 0.083 0.111 0. 083 0. 139 0. 083 0. 083 0.111 0.111
Cy 0.111 0. 083 0.111 0.111 0.111 0.111 0. 083 0. 139 0. 083 0. 056
Cy, 0.114 0.114 0. 086 0. 086 0.143 0. 057 0. 143 0. 057 0. 143 0. 057
C, 0. 125 0. 125 0. 094 0. 094 0. 094 0. 094 0. 125 0. 094 0. 063 0. 094
c, C, 0. 091 0. 091 0. 061 0.091 0. 152 0. 091 0. 152 0. 152 0. 091 0. 030
Cy 0.121 0.121 0. 061 0. 061 0. 091 0. 121 0. 091 0. 121 0. 061 0. 152
Cy, 0.121 0. 091 0. 091 0. 061 0. 091 0. 061 0. 121 0.152 0.152 0. 061
Cs, 0. 081 0.135 0. 108 0. 054 0. 135 0. 135 0. 081 0. 081 0. 108 0. 081
c, Cs, 0.133 0. 100 0. 067 0. 100 0. 100 0. 167 0. 100 0. 067 0.133 0. 033
Cs, 0. 097 0. 097 0. 065 0. 161 0. 065 0. 129 0. 097 0. 161 0. 097 0. 032
C, 0. 107 0. 107 0.071 0. 143 0.071 0.143 0.071 0.071 0.071 0. 143
x3 BERBESE
Table 3 Information entropy of each index
ﬁz'ﬁl\*g‘ 1:/% Cl 1 CIZ C13 C]4 CZI C22 C23 C24 C3l C}Z
=8 0. 984 0. 980 0.976 0. 985 0.991 0.978 0.982 0. 984 0.993 0.993
i’$ ﬁl\:]bg‘ 1:/% C33 C34 C4I C42 C43 C44 CS 1 CSZ C53 054
=R 0. 989 0.973 0.992 0. 966 0.979 0.976 0. 984 0. 969 0. 965 0.979
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Table 4 Weight of each index
— R AR C c, C, c, C,
& 0.197 0.172 0. 135 0.227 0.269
T C, C, Ch C, C,, C,, C,, C,, C, C,,
& 0.217 0.261 0.319 0.203 0.138 0. 337 0.278 0. 246 0.135 0.138
:—;&:]bg‘*/f“ C33 034 C4I C42 C43 C44 CSI CSZ CSS CS4
& 0.217 0.510 0. 090 0.394 0.239 0.277 0.158 0.299 0.342 0. 200
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Table 5 Calculation of membership degree of each index
— A8 bR — AR bRR R TEMES R | —HaEhs ZRAEbR R RS
C, 0 0 0.1 0.9 0 R
c, 0 0 | 02]08 0 B Gz 0 0 04 | 0.6 0 R
Cy, 0 0 0.2 | 0.8 0 R
C, 0 0 0.9 | 0.1 R
C,, 0 0 0.9 | 0.1 R
c, 0 0 06|04/ 0 th Ca 0 0 0 0 i
C,, 0 0 0.4 | 0.6 0 R
C,, 0 0 0.7 | 0.3 0 G
C,, 0 0 0.1 | 0.9 0 R
c, 0| 0o |o4l06]| 0 B G 0 0 | 04106 0 R
Css 0 0 0.4 | 0.6 0 B
Cy, 0 0 0.5 | 0.5 0 R
C, 0 0 0.8 | 0.2 0 G
C, 0 0 [ 07103] 0 e Co 0 0 0.7 | 0.3 0 il
Cys 0 0 0.7 | 0.3 0 i
Cy 0 0 0.7 | 0.3 0 rh
Cs, 0 0 0.3 | 0.7 0 R
C, 0 0 |08 |01/ 0 ol Cs 0 0 : 0 0 i
Cs, 0 0 0.9 | 0.1 0 h
Cs, 0 0.2 | 0.8 0 0 h
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