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Safety risk dynamic evaluation of fireworks production enterprises

WANG Feiyue' , WANG Xinyu', ZHANG Wenjun’, LIU Hui'
(1 Institute of Disaster Prevention Science and Safety Technology, Central South University,

Changsha Hunan 410075, China; 2 Hunan Safety Technology Center, Changsha Hunan 410006, China)

Abstract:  To reduce the safety risk of fireworks production enterprises and eliminate the subjectivity and
static limitations of the current safety evaluation mechanism, an evaluation indicator system of the safety
risk for firework production enterprise was constructed based on the grounded theory ( GT). The evaluation
values and weights of the evaluation indicators were calculated by applying the frequency-based Analytic
Network Process-Back Propagation Neuron Network ( ANP-BPNN) model. The dynamic evaluation of the
safety risk level of firework production enterprise was achieved based on SD, and verified with an
enterprise involved in a major fireworks explosion accident of fireworks. The results show that the dynamic
evaluation model of safety risk for fireworks production enterprises can accurately capture the development
trend of the safety risk. The interval between safety risk evaluations of fireworks production enterprises is
flexibly adjusted based on predicted time for safety risk level to reach the higher risk. The continuous
dynamic evaluation of safety risk can ensure that the enterprise always maintains a safe production state.
Keywords: fireworks; production emterphise; safety risk; dynamic evaluation; work safe;

system dynamics( SD)
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Table 1 Safety risk evaluation indicator system for fireworks production enterprises
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Table 2 Normalized weight values of the evaluation indicators in the frequency-based ANP

accident evaluation model

I, BEw, | BEw, f7 I, WEw, | AEw, {7 I, B w, B w, fF7
A, 0.045 3 8 C, 0.014 0 17 E, 0.017 2 16
A, 0.1955 1 C, 0.01 21 21 E; 0.0359 10
Ay 0.0559 4 Cs 0.040 2 9 E 0.027 9 11
A, 0.056 4 3 D, 0.005 1 26 E, 0.013 8 18
B, 0.046 4 7 D, 0.019 6 12 E, 0.0112 22
B, 0.0132 20 D, 0.0552 E, 0.004 0 27
B, 0.018 4 14 E, 0.1830 2 E, 0.018 2 15
C, 0.019 0 13 E, 0.006 0 25 E, 0.0111 23
C, 0. 006 6 24 E, 0.013 7 19 E, 0.0552 5
#= 3 BPNN EHERTEEIFMEINEASH gR3
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Fig.1 Causal feedback model of safety risk evaluation indicators for fireworks

production enterprises
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Fig.2 SD flow diagram of safety risk level in fireworks production enterprises
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Table 5 Quantitative table of evaluation indicators

obtained by safety actuality evaluation for enterprise Z
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Fig.3 Dynamic simulation results of the safety

risk of enterprise Z
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Table 6 Quantitative table of evaluation indicators for enterprise Z in the event of the accident
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different rectification deadline schemes
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