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Abstract: In order to solve the problem that the pressure drop signals caused by compressor suction or
upstream block valve cut-off conditions leaded to incorrect shut-off of the block valve, and the problem that
the block valve failure due to insignificant pipeline pressure drop caused by small hole leakage, a
simulation model was established. Taking a typical gas transmission trunk line as the research object, 300

sets of pressure drop signals under three different working conditions, namely compressor suction,
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emergency cut-off of the block valve and pipeline leakage, were obtained. The pressure drop rate of the
pressure drop signal was calculated by point-to-point detection method. Singular value decomposition
(SVD) method was used to extract the characteristics of the pressure drop rate signal, and the min-max
normalization method was used to normalize the characteristic values of the pressure drop rate signal. SVM
method was used to identify the characteristic value signals of different pressure drop rates, and the
corresponding working conditions were obtained. To solve the problem that the unreasonable setting of
kernel function parameters and penalty factors in the SVM model affected the accuracy of algorithm
recognition, TLBO algorithm was used to optimize the kernel function parameters and penalty factors, and
a TLBO-SVM model for intelligent identification of gas pipeline leakage signals was established. The model
was applied to classify and identify 300 groups of simulated pressure drop rate signals in three working
conditions. The results show that the recognition accuracy of the model is 92.22% for three kinds of
pressure drop rate signals under different working conditions. The identification accuracy is 96. 67% for
small hole leakage with a leakage diameter of 50—125 mm and a pressure drop rate range of 0. 01-0. 07
MPa/min. For the actual leakage pressure drop rate signal of a main pipeline, the accuracy of TLBO-SVM
is 100%.
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Fig. 4 Emergency cut-off condition of block valve
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