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Digital Twin Security Emergency Drill Method for Urban Gas Systems
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This paper focuses on a digital twin security emergency drill method for urban gas systems that
considers multi-source heterogeneous data fusion. By constructing a three-tier fusion architecture of
"data—feature—decision" and integrating four—dimensional modeling (geometric, physical, behavioral,
and rule-based), it achieves a high—precision digital twin (with pressure and flow deviations of less
than 5%). The core lies in designing a data— and mechanism-driven drill engine that combines ST-
GNN prediction with physical simulation to support human—-machine collaborative intervention. A four—
level evaluation index system is established, and the AHP—-entropy weight method is employed to
form a closed loop of "evaluation—feedback-optimization" for scientifically assessing drill results.
This method can effectively simulate accident evolution and provide support for emergency decision—
making in gas safety.
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