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Abstract

0il and gas stations, as key nodes in the petroleum and petrochemical industry chain, involve flamma-
ble, explosive, toxic, and hazardous media such as natural gas and liquefied petroleum gas. They also
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face complex process conditions such as high pressure and low temperature, making them prone to
leakage, fire, explosion, and other accidents, posing serious threats to personnel, property, and the eco-
logical environment. Safety risk assessment is a core technical means to prevent accidents and enhance
the safety management level of stations. This paper systematically sorts out the core risk sources of oil
and gas stations from multiple dimensions, constructs a comprehensive safety risk assessment index
system, and discusses corresponding assessment methods. Addressing the issues of insufficient dyna-
mism and difficulties in quantifying human factors in the existing assessment system, this paper pro-
poses a direction for dynamic risk early warning optimization that integrates the Internet of Things
(IoT) and artificial intelligence, providing theoretical and practical references for precise control of
safety risks in oil and gas stations.
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Figure 1. System architecture diagram
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