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Abstract

This paper addresses challenges in traditional safety management models within the chemical industry, including inefficiency,
delayed risk identification, and information silos, while exploring transformation pathways for production safety driven by new
productive forces. Selected benchmark enterprises demonstrate significant improvements in safety management efficiency through
key technologies such as intelligent monitoring and inspection, Al-based risk alerts, digital twin platforms, and smart emergency
response systems. These implementations resulted in an average 65% reduction in accident rates and over 87.5% enhancement in
inspection efficiency. The study concludes with phased implementation strategies, top-level design, and data governance as critical
success factors, demonstrating how new productive forces can shift chemical safety management from reactive responses to a closed-
loop paradigm encompassing proactive prevention and intelligent in-process control.
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