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Abstract

derground gas pipeline network near URT (urban rail transit)

[ Objective ] To ensure the safe operation of un-

and to mitigate the electrochemical corrosion on the gas pipe-
line network caused by URT stray current, it is necessary to
conduct online monitoring and analysis of URT stray current.
[ Method ] Real-time continuous pipe-ground potential data
from four monitoring points set up on underground gas steel
pipelines near a section of Tianjin URT are obtained. A com-
bined time-frequency domain analysis is conducted on this da-
ta. A continuous wavelet transform model is established, and a
wavelet power spectrum analysis is performed. Wavelet coher-
ence analysis is utilized to study the coherence degree and
phase relationship between pipe-ground potential signals. [ Re-

sult & Conclusion] The pipe-ground potential signals under

the interference of URT stray current are a typical non-stationa-
ry signal, with certain pattern of periodic fluctuations. The in-
tensity of these periodic fluctuations increases non-linearly as
the distance to the interference source decreases. The periodi-
cally changing pipe-ground potential presents an overall wave-
form of a mountain-shape parabolic curve, peaking most no-
ticeably within the 64-128 minute range. During URT opera-
tion, the coherence intensity between signals shows significant
variability, with strong coherence only appearing at some inter-
vals. Additionally, the leading or lagging angles of the inter-
signal phase correspond to the operation intervals of URT
trains.
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Fig. 1 Diagram of stray current monitoring system overall ar-

chitecture and data acquisition device wiring
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Fig.3 Relation curve of monitoring points and time of buried gas steel pipelines
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Fig.4 Nephogram of continuous wavelet power spectrum
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Fig.5 Nephogram of pipe-ground potential wavelet coherence spectrum
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