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Abstract

To address the problems of inconsistent hazard data standards, difficulties in hazard tracking and
supervision, insufficient decision support, and low employee participation in traditional hazard
management of oil and gas field enterprises, a Three-All Digital Hazard Management Model is pro-
posed, which consists of full-process closed-loop management, full-cycle management, and full par-
ticipation. The model establishes a standardized hazard database and a Six-in-One Supervision Sys-
tem, and integrates association analysis, cluster analysis, and time-series analysis to achieve intel-
ligent hazard early warning and risk trend prediction. The proposed model was validated through
its application in a gas mine. The results show that, after the implementation of the digital hazard
management platform, a total of 7620 hazards were managed, hazard handling efficiency increased
by 80%, the monthly hazard rectification rate improved from 85% to 92%, the annual average rec-
tification rate reached 97%, and employee participation increased from 55% to 92%. The results
demonstrate that the proposed model effectively improves the hazard management capability of oil
and gas field enterprises and provides practical support for the digital transformation of hazard
management in the oil and gas industry.
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Figure 1. Relationship of the three-all digital hazard management model
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Table 1. Selected hazard identification criteria
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Table 2. Selected contents of the standardized hazard database
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Figure 2. Six-in-one supervision system
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Figure 3. Hazard reporting via the mobile application
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Figure 4. Hierarchical hazard rectification management system
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