# 1% 24~ | Storage and Transportation Safety

BT YE LT 1 Ky I 5 —~ S A otk 4 T 3 s
5 w1 Y5 W5 3wk s

& A (P oibm AR ARAE, LA A

i OE: BBER_AMNREEEARBEANR SR AR T T2 HBAR, @k ERN 0 2 AR EE %
AFE RIBATH 4. ARSI BARIC KL AE AT 38 1 R AT RAZ AR WM ik, Wh R a s Eid A m
LS FEARACA X M IEE E IR B AL AL AR AT I R B LR AL AR R AT 6 R E R
fo XA T EDEROBIER BN E BN E AR e TR, A% E NGB BN 654 %0
BT Z R HARIER

KR LR, BEBR_GABESE,; BB, 25BN

FE 43S TESS; TH81S XEkFRIRAD: A XEHS: 1674-5167 (2026 ) 001-0154-03

257000 )

Research on Leakage Localization and Quantitative Monitoring Methods for
Supercritical Carbon Dioxide Pipelines Based on Optical Fiber Sensing

Lu Yue (Sinopec Petroleum Engineering Design Co., Ltd., Dongying Shandong 257000, China)

Abstract: Supercritical carbon dioxide pipelines serve as critical transmission carriers in carbon capture, utilization,
and storage technology, with leakage monitoring being essential for ensuring the safe and stable operation of pipelines. This
paper proposes a method for the localization and quantitative monitoring of pipeline leaks based on optical fiber sensing.
By optimizing the layout of optical fibers on the pipeline surface and constructing a sensing response model for pipeline
leakage, this method achieves precise localization of leak points and accurate quantitative assessment of leakage volume. The
approach is highly compatible with the characteristics of the supercritical carbon dioxide medium and the complex working
conditions of pipelines, providing an efficient technical solution for safety monitoring throughout the pipeline” s lifecycle.
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