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Research on the Technical Pathway and Full-Life-Cycle Economic Benefits of
Inherently Safer Design for Chemical Processes

Zhou Xia(Su Jiaoke Group (Jiangsu) Institute of Safety Science Co., Ltd., Nanjing Jiangsu 211112, China)

Abstract: Inherently safer design for chemical processes is a core pathway to resolving the conflict between “safety
investment and economic benefits.” Based on the T/CCSAS 044—2023 standard and inherent safety theory, a “design-
operation-assessment”  technical system was constructed. Combined with practical cases such as the Nanjing Chengzhi
Yongging Green Ammonia Project and the Shenyang Research Institute of Chemical Industry” s Microreactor Project, the
full-life-cycle economic benefits were calculated. The research results show that inherently safer modifications can reduce
accident losses by 72%, lower operational costs by 15% — 35%, and shorten the investment payback period to within 4.2
years. This study provides economically viable safety upgrade solutions for chemical enterprises, aligns with the industry” s

low-carbon transition needs, and delivers dual value in terms of safety assurance and economic enhancement.
Keywords: chemical process inherent safety; technical pathway; full-life-cycle economic benefits; investment payback
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