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Abstract: In order to real-time detection and reduce the number of data transmission on pipeline network that deliver
a great deal of data frequently, a data model of station is established through the investigation on the station’s data type
and transmission and the method of pipeline anomaly distributed detection based on element-matrix trigger mechanism is
also proposed. The method uses station device data to build the pipeline element-matrix, and the time of data transmission
between tributary stations is decided by anomaly detection criteria based on random matrix’s single ring theorem. Then,
the pressure data of adjacent station is discounted by attenuation data model considering pipeline’s angle. And the pipeline
operating condition is gained by compared with the difference between real pressure data difference and model data dif-
ference. Element-matrix trigger and attenuation data model are adopted in the method which reduce the frequency of data
transmission between station and improve detection precision. Finally, the effectiveness of the proposed method is verified

via simulation historical data processing.
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2 FMEMRGEE (Modeling of oil pipe-
line network system)
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Fig. 1 Schematic diagram of pipeline network topology
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Fig. 2 Model of oil pipeline network system
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¥ (Anomaly detection algorithm for pipe-
line state based on element-matrix trigger)
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Fig. 4 The pressure data of the pipeline
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5 25 (Conclusions)
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