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Research on Lightning Protection and Safety Measures for Oil Depots Based on
Lightning Warning Systems

Xiang Youjun (China National Offshore Oil Corporation (CNOOC) Sales Guiping Co., Ltd., Guigang Guangxi
53700, China)

Abstract: Due to the high-risk nature of their stored materials, oil depot enterprises are key sites for preventing natural
disasters, particularly lightning hazards. Traditional passive lightning protection measutes suffer from limitations such as
delayed warnings and slow responses. This papet, through the analysis of accident cases and existing literature, identifies the
disaster-causing mechanisms of lightning on oil depots and the shortcomings of current protection systems. By introducing
the working principle and hardware composition of the field mill-type lightning warning system installed at the CNOOC
Guiping Oil Depot, it proposes integrating the system’ s three-level output warning signals ( “Yellow,”  “Orange,”

“Red” ) with a corresponding three-level emergency operation procedure ( “Prepare,”  “Pause,”  “Stop/Evacuate” )
for the oil depot. Supporting operation, maintenance, and troubleshooting protocols are also developed. This integration
achieves a complete closed loop from “risk perception” to “action execution” and further to “system maintenance,”
forming comprehensive safety protection measures for oil depots. These measures encompass real-time on-site monitoring,
intelligent risk warning, hierarchical emergency response, and closed-loop maintenance, thereby providing a reference for
enhancing the inherent safety level of oil depot enterprises.

Keywords: Lightning Warning; Oil Depot Enterprises; Hierarchical Emergency Response; Field Mill-type Lightning
Warning System
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