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Abstract

To address the safety risk control challenges of hazardous chemicals in the chlor-alkali process and
to fill the gap in the existing dual prevention mechanism regarding the insufficient targeted adap-
tation to major hazards in tank areas and the disconnection between intelligent monitoring and on-
site risk control needs, this study, based on the AQ 3036-2010 standard and the core requirements
of the dual prevention mechanism, utilized the Job Hazard Analysis and Safety Checklist methods to
systematically identify hazardous and harmful factors throughout the entire process of production,
storage, and transportation in the chlor-alkali process. A risk classification index system encom-
passing three dimensions of possibility, severity, and detectability was established. The risk matrix
method was employed to determine the risk levels of each risk point, and differentiated risk control
measures were formulated accordingly. In accordance with the requirements for the installation of
safety monitoring equipment in tank areas, a four-layer intelligent monitoring platform was de-
signed, including hardware perception layer, data transmission layer, software support layer, and
application service layer, to achieve dynamic monitoring of process parameters, environmental
concentrations, and safety conditions, as well as three-level intelligent early warning and emer-
gency interlock control. During a one-year practical application in a large chlor-alkali enterprise,
the risk identification coverage rate increased from 85% to 100%, and the coverage rate of major
risk control reached 100%; the completion rate of hidden danger rectification rose from 82% to
over 98%; the accuracy rate of over-temperature and over-pressure early warning for electrolytic
cells reached 99%, and the timely response rate of tank area leakage monitoring was 100%; the
equipment integrity rate increased from 90% to 98%, and the compliance rate of personnel opera-
tions rose from 88% to 97%, with an annual increase in economic benefits of approximately 8 mil-
lion yuan, and no general or higher-level production safety accidents occurred. This dual preven-
tion mechanism effectively achieves closed-loop management of risk classification control and hid-
den danger investigation and governance for hazardous chemicals in the chlor-alkali process, sig-
nificantly enhancing enterprise safety performance, and can provide replicable technical solutions
and practical experience for safety management in the chlor-alkali industry and related high-risk
chemical fields.
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Table 1. Risk classification indicator system and weight table
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Table 2. Risk matrix classification table
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Table 3. Control requirements and measures for different risk levels
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Figure 1. Smart monitoring platform overall architecture diagram
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