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Risk Management and Control System of Enterprises
Involving Ammonia Based on Analytic Hierarchy Process

ZHOU Dehong, CHEN Huifang
School of Xingfa Mining Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: We analyzed the domestic safety production situation of the enterprises involving ammonia using the
208 cases of liquid ammonia accidents from 2005 to 2014. The risk management and control system for the
enterprises involving ammonia via analytic hierarchy process have been constructed. And each index weight of
the system was calculated by MATLAB software. The results show that 154 cases mainly occurred in the
refrigeration industries (e.g., food products factory, refrigerating plant, meat packing plant) with ammonia as the
refrigerant. Most of the accidents were caused by leakage and poisoning. The main reasons are material failure,
equipment malfunctions, and human error. The risk management and control system of the enterprises involving
ammonia should be comprehensively considered including risk analysis and classification, hidden accident
threat detection and control, safety education and training, risk management, emergency rescue and occupational
health. Among of them, hidden accident threat detection and control is the key of the system, which is an
important measure to effectively control the direct causes of accidents (people's unsafe behaviors and objects'
unsafe states) and the indirect causes of accidents (management defects). The analysis of liquid ammonia
accidents and the construction of risk management and control system can effectively improve the current
situation of risk management and control in China, and also strengthen the safety production of enterprises.
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Fig. 1  Statistical charts: (a)types of accidents,

(b)causes of accidents
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Fig. 2 Risk management and control system of enterprises involving ammonia
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Tab.3  Scores of indicators in risk management and control

system of enterprises involving ammonia
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Tab.5 Weight coefficient of each index
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