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Risk analysis results are beneficial to the risk control of major accidents. Risk analysis of major accidents has 

attracted increasing attention from academia, industry, and society. In particular, there is a high requirement of 
safety in the emergency process of major accidents. Therefore, it deserves to conduct the risk analysis of 
emergency operations in major accidents.  Regarding to major accidents and associated emergency processes, due 
to the data deficiency, virtual reality (VR)-generated data acts as an alternative to support the risk analysis of 
emergency operations. In this paper, we propose a method for data-driven risk analysis of emergency operations 
in major accidents based on VR-generated data. Firstly, a VR model of emergency operations is established. 
Secondly, data from VR model is generated for the risk analysis of emergency operations. Eventually, the data-
driven risk analysis model is constructed aiming at risk prevention and control of emergency operations. The 
proposed method is validated through a spilled oil collection system for deepwater blowout accidents. The results 
show that VR-generated data can support the risk analysis of rare events, in the presence of limited data.  
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