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Fig.6 Schematic diagram of tank truck failure on the road

in the case of fires in the storage tank area
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the accident chain
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Table 6 Expansion probabilities of different time intervals in the accident chain with tank X, as the initial accident unit
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Fig.7 Dynamic Bayesian network of the domino accident caused by the tank X, accident
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Table 7 Radius corresponding to thermal radiation threshold for pool fires in the tank truck
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Fig.8 Schematic diagram of tank X, failure

caused by the tank truck fire accident
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Dynamic analysis of domino effect accidents involving mobile
tank trucks in storage tank areas

CHATI Junhui'* | ZHANG Zijian®>, LIU Mingwei’ , WANG Yuanxin®, BAO Shiyi’, LUO Lijia’

(1 Ningbo Special Equipment Inspection & Research Institute, Ningbo 315048, Zhejiang, China;
2 Ningbo Labor Safety Technology Service Co. , Ltd. , Ningbo 315048, Zhejiang, China;
3 College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: In petrochemical storage tank areas, in addition to fixed storage tanks containing hazardous chemicals, mobile tank trucks
transporting these materials also operate on the roads within the site. The presence of tank trucks can alter the propagation pathways of
domino effect accidents, potentially exacerbating the consequences of such incidents. Therefore, accounting for the impact of moving
tank trucks is crucial for conducting a thorough risk analysis of the storage tank area. This paper models and analyzes the dynamic
evolution of domino effect accidents in petrochemical tank areas using dynamic Bayesian networks. The influence of moving tank trucks
on domino effect accidents is incorporated by introducing dynamic nodes into the Bayesian networks. Through scenario simulations, the
extended pathways of domino effect accidents within the tank area are identified. The timeline of the accident evolution process is
segmented based on fuel burnout times and equipment failure times. Additionally, the Probit function model, in conjunction with
Bayesian theory, is utilized to calculate the probability of domino effect accidents propagating across various levels of equipment units.
A dynamic analysis method for domino effect accidents is proposed for scenarios involving moving tank trucks in petrochemical storage
tank areas. This method offers valuable support for analyzing and preventing domino effect accidents in these environments. The
effectiveness and advantages of the proposed approach are illustrated through a case study conducted in a real-world tank area. The
analysis results reveal the following insights: (1) When multiple fixed storage tanks within the tank area catch fire simultaneously, the
incident may extend to tank trucks located on the road or in the loading and unloading areas. (2) Conversely, when a tank truck serves
as the initial accident unit, it does not trigger a domino effect accident under the conditions of this case study. This is primarily due to
the sufficient distance between the tank truck and the fixed storage tanks, which prevents the spread of the accident.

Key words: safety engineering; storage tank area; domino effect; dynamic Bayesian network ; mobile node
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