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Abstract

As one of the pillar industries of the national economy, the chemical industry has its products widely
applied in various aspects of people's lives. However, due to the complexity of its production processes, the
corrosiveness of raw materials and products, extreme production environments, and the high difficulty of
equipment operation, safety accidents occur frequently in the chemical industry. For instance, the Tianjiayi
Chemical explosion in Xiangshui, Jiangsu in 2019, the explosion of the tar heater in Ordos in 2020, the
asphyxiation accident at Henan Shunda New Energy Technology Co., Ltd. in Zhumadian in 2021, and the
explosion at Henan Yutian Chemical Co., Ltd. in Anyang in 2022, all caused severe casualties and huge
economic losses, exerting a heavy negative impact on society. Therefore, achieving effective safety
production management has become a key prerequisite for ensuring safety in the chemical industry. Safety
production management focuses on prevention, and preventive measures are generally divided into two
categories: human prevention (human defense) and technical prevention (technical defense). Among them,
"technical defense" utilizes advanced technical equipment and systems to effectively make up for the
insufficiency of human defense. In the context of the digital age, the emergence of various information
technologies has provided more possibilities for the development and implementation of "technical
defense" that relies on computer software systems and various sensor devices. For example, through the
deep integration of the Internet of Things and 5G to achieve "cloud-edge collaboration" supervision, and
by leveraging Al large models to break through the limitations of traditional rule engines to achieve risk
prediction, etc. Its application scenarios have expanded from intelligent equipment status monitoring in the
industrial manufacturing field to all aspects of the energy and chemical industry. Safety management has
shifted from "passive defense" to "active intervention", building a new safety production ecosystem of
"human-machine-environment", and promoting the transformation of safety production from a "post-event
handling" model to a "pre-event prevention" model. Therefore, the digital transformation and upgrading of
safety production management is an important approach and necessary condition for improving safety
management levels and ensuring safety production.

Xinjiang Tianye Huihe New Materials Co., Ltd. is a modern coal chemical new materials production
enterprise, established in 2017. Based on accident causation theory and risk management theory, this thesis
conducts an in-depth investigation and research on the current situation and existing problems of the
company's safety production management. By using the literature investigation method, relevant literature
and books are reviewed to understand the theoretical concepts and development status of safety production

management at home and abroad. The questionnaire survey method and interview method are adopted to



understand the current situation of the company's safety production management, and analyze the
deficiencies in the current safety production management of the enterprise. The investigation results reveal
that the company has problems such as frequent unsafe behaviors of employees, long approval times for
special operations leading to the invalidation of sampling analysis results, and untimely rectification of
safety hazards. The SMI1E analysis method is used to determine the causes of the deficiencies, and
corresponding optimization plans based on digital technology are designed. At the same time, this thesis
has certain reference and value for the subsequent advancement of the company's safety production
management from digitalization to intelligence and the optimization plans of safety management in
enterprises in the same industry.

Finally, through a review and summary of the thesis, the shortcomings of the thesis are analyzed, and
the future is prospected. It is believed that future research should expand the sample range to cover
chemical enterprises in different regions, scales, and production processes; deepen the application of
technology, such as using Al technology for hazard prediction and applying blockchain technology to
manage safety data; and track the implementation effects of the optimization plans over the long term,
paying attention to the impact on the enterprise's safety culture, employees' safety literacy, and sustainable
development capabilities.

Key words: safety management; digitization; 5MI1E analysis method
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