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Abstract: Leakage incidents in oil and gas storage and transportation projects can not only cause environmental pollu-
tion but also pose serious threats to personnel and property safety. With the increasing complexity of storage and transpor-
tation systems, traditional leak detection technologies suffer from issues such as slow response, frequent false alarms, and
inaccurate localization. Concurrently, emergency response mechanisms often face challenges like ambiguous division of la-
bor and low coordination efficiency. Therefore, establishing a precise leak identification system that integrates multi-source
technologies—such as distributed monitoring, acoustic emission recognition, and negative pressure wave localization—and
embedding it within a closed-loop rapid response mechanism is a key solution for ensuring the safety of oil and gas trans-
portation. Through technological innovation and the restructuring of practical operation mechanisms, the approach to leak-
age prevention and control is transitioning from a  “passive reaction” stage to a synergistic phase of “active perception
+ coordinated response,”  thereby advancing storage and transportation systems towards greater intelligence and resilience.
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