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Abstract:  To comprehensively and efficiently analyze and evaluate chemical process risks, a risk
analysis and evaluation auxiliary system for chemical processes was designed and developed based on SDG
and CBR. The system was integrated with foundational verification functions for layer of protection analysis
(LOPA) and safety integrity level ( SIL), enabling semi-quantitative risk analysis and evaluation.
Additionally, CBR technology was utilized to effectively preserve and reuse historical case experiences in
chemical processes, thereby enhancing the efficacy of HAZOP and the auxiliary evaluation system. The
system was applied to conduct a risk evaluation of the propylene oxidation to acrylic acid process. The

results demonstrate that the system aligns closely with the independent risk evaluation outcomes of the
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enterprise, exhibiting strong practicality and reliability. The SDG-CBR coupling reasoning mechanism is

verified to overcome the reliance of traditional HAZOP on manual experience, achieving a qualitative-to-

semi-quantitative transformation in hazard identification while enhancing evaluation efficiency and

accuracy.
Keywords: signed directed graph (SDG) ;
analysis (HAZOP); chemical process;
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Fig.1 SDG-HAZOP modeling and reasoning process
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Table 3 LOPA analysis of oxidation reactor temperature rise scenario
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Table 4 Calculation results of SIL for high and high temperature interlock of oxidation reactor
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