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Abstract; In order to enhance the reliability and safety of gas network operations and improve the fault
diagnosis capabilities for gas network leaks, while addressing issues such as the scarcity of real gas network
leak data samples and variations in operating conditions, a gas network leak localization method based on
transfer learning was proposed. Firstly, the Random Forest feature importance ranking method was used to
select five pressure monitoring points in the TGNET simulation network. Subsequently, pressure monitoring

point data under three different pressure conditions were respectively used as the source domain and target
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domain input features. The traditional JDA method of transfer learning was improved to reduce the feature
distance between the source domain and the target domain. Furthermore, the CS algorithm was employed
to optimize the dimensionality after mapping d” and the learning rate A parameters of the improved transfer
learning algorithm, ultimately achieving the diagnosis of unlabeled target domain leak segments. The
results indicated that the proposed leak localization method for complex gas networks can effectively

improve the localization accuracy of unlabeled gas network leaks, achieving higher accuracy compared to

traditional.
Keywords: transfer learning; gas pipeline network;
search( CS) algorithm;
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Fig.3 Pipeline leakage monitoring experimental platform
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Fig.4 Smoothed and denoised pressure monitoring data
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Fig.7 The t-SNE plot of data migration effect
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different algorithms %
R L K o
155 SVM . ;

f POy NI i Ik

0.4 MPa—0. 3 MPa 99. 85
36.96 | 37.68 | 35.98 ———

0.4 MPa—0.2 MPa 95.73

0.3 MPa—0. 2 MPa 99.97
36.99 | 37.29 | 36.07 ———

0.3 MPa—0. 4 MPa 99. 96

0.2 MPa—0. 3 MPa 99.92
37.02 | 37.57 | 36.43 ———

0.2 MPa—0. 4 MPa 86. 24
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Fig.8 Ablation experiment results
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