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Application of Four-Color Graded Control in the Prevention and Control of LPG
Tanker Loading and Unloading Leakage Risks
Zhang Kai (Shandong Bohaiwan Port Ganghua Wharf Co., Ltd., Binzhou Shandong 251700, China)

Abstract: Liquefied petroleum gas (LPG), as a flammable, explosive, and toxic hazardous chemical, poses extremely
high safety risks in its maritime transportation and loading and unloading operations. The traditional risk management
model has problems such as extensive identification, delayed response, and generalized measures, which are difficult to
meet the needs of modern ports for refined and dynamic safety management. This article introduces the concept of “four-
color grading control” and combines it with the loading and unloading operations of L.PG ships to construct a closed-
loop management system based on risk identification, assessment, grading, and response. The optimization method of
dividing the risk areas into four levels of red, orange, yellow, and blue and the operation process is adopted, accompanied
by differentiated control measures, emergency resource allocation, and intelligent monitoring methods, to achieve the
prevention and control of LPG ship loading and unloading leakage risks.
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