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Abstract ; To address the high-risk characteristics and cascading propagation effects of accident
consequences of major hazard installations in chemical parks, the framework of the safety risk prevention
and control system was constructed and optimized. The advantages and disadvantages of safety risk analysis
methods for major hazard installations and the evolution analysis methods of domino accident chains were

systematically reviewed. The definition, classification, and efficacy evaluation indicators and models of
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safety barriers in chemical parks were summarized. A new classification pattern for safety barriers in
chemical parks was proposed, encompassing physical facilities, automated technologies, operational
procedures, and organizational management. Key assessment indicators for safety barriers in chemical
parks were identified, namely effectiveness and reliability, and future research directions were outlined.
The results show that the proposed system reveals the intrinsic mechanism of dynamic closed-loop control
among safety risk analysis, domino accident chain evolution, and safety barriers for major hazard
installations in chemical parks, thereby effectively overcoming the static limitations of traditional

approaches. The new classification pattern and key assessment indicators provide a novel paradigm for

quantifying the effectiveness of safety barriers in chemical parks.
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Table 1 Methods for analyzing safety risks of storage tanks in chemical parks
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Table 2 Analysis methods for accident chain evolution for storage tanks in chemical parks
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Fig.2 Comparison matrix of applicability of

methods for domino accident chain research
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Table 4 New classification patterns of safety barriers

in chemical parks
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Table 6 Four types of efficacy assessment models for safety barriers
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Fig.3 New framework of full-cycle safety risk prevention and control system for major

hazard installations in chemical parks
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