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Study on Evolution Mechanism of Liquid Ingress Risk and Monitoring System Optimization of
BOG Pipeline in Tangshan LNG Terminal
Xingjun Chen
PetroChina Jingtang Liquefied Natural Gas Co., Ltd.

[Abstract] To address the core problem that the liquid ingress risk of BOG (Boil—Off Gas) pipelines in LNG
(Liquefied Natural Gas) terminals is difficult to monitor and tends to cause major safety accidents, this study takes
Tangshan LNG Terminal as the engineering research object and systematically conducts research on the
evolution mechanism of liquid ingress risk, the shortcomings of the existing monitoring system, and the
optimization and renovation scheme. Through literature research, on—site investigation and theoretical analysis,
the two core risk sources—direct LNG intrusion and heavy hydrocarbon component condensation—and their
evolution paths are clarified, and the internal mechanisms of risk consequences such as low—temperature brittle
fracture and water hammer impact are revealed. Aiming at the prominent problems of the original monitoring
system, such as over—reliance on manual inspection and lack of special online monitoring means, a
dual—parameter integrated monitoring system renovation scheme is proposed, which defines the principles for
monitoring point selection, hardware selection standards, system functional modules, and engineering
implementation processes. Based on numerical simulation and on-—site test data, the scheme achieves early
warning (response time < 30s), accurate positioning (error < 5m), and rapid emergency disposal of liquid
ingress risk, significantly improving the intrinsic safety level of the terminal.
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