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A Large Dimensional Data-driven Fuzzy Detection Method for
Oil-gas Pipeline Network Leakage

MA Da-Zhong' HU Xu-Guang' SUN Qiu-Ye'

Abstract It is difficult to build an exact math model for the oil-gas pipeline network because there are multiple state
variables and complex processing technology. A leakage detection method using fuzzy detection based on large dimensional
data for oil pipeline network is proposed, which can monitor oil pipeline network operational status in real time. Firstly,
from the view-point of cyber-physical system (CPS), existing oil pipeline network data containing network topology,
physical data like valve opening, and operating data like pressure and flow are used to build a data-driven model without
dimensionality reduction. Then, as for fuzzy decision conditions, the eigenvalue spectrum distribution and ring law based
on spectral analysis of large dimensional random matrices are used to judge the network operating status. When the
topological structure of oil pipeline network is dynamically altered, the fuzzy method can solve the problem of high rate
false alarm. Finally, the effectiveness of the proposed method is demonstrated through simulation and case study.
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Fig.1 The whole structure of pipeline network
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Table 1  The results of different dimension ratio
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