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[Abstract] The pressure balance control during the four stages of inerting, purging, cold cargo, and nitrogen
loading in the LNG tanks of a liquefied natural gas carrier (LNGC) is critical to operational safety and efficiency.
This study focuses on the central cargo handling system (CHS), constructing a comprehensive pressure control
model based on real vessel data. Through simulation and inversion, it proposes optimized parameter ranges for
each stage, defines safe pressure thresholds by considering material tolerance limits, establishes a full—process risk
prevention system, and provides recommendations for new vessel design and process standards. The research

formulates quantifiable operational guidelines, offering theoretical foundations and data support for the design

and optimized integration of next—generation LNGCs and CHS systems.
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