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Application of Duffing Oscillator on Leak Detection of
Long Distance Gas Pipeline
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Abstract: In order to detect the leakage of gas pipeline, acoustic transmitters are installed in the two ends of the pipeline segment

to obtain the acoustic signal in the pipe. The frequency of leakage acoustic is between 16 ~20 Hz which is analyzed by power spectrum
estimation method. Then the relationship between Duffing oscillator’ s driving force phase, frequency and phase trajectory is ana-
lyzed. So a natural gas pipeline leakage detection system based on Duffing oscillator is established. Convert acoustic signal frequency
and then input the signal into the Duffing oscillator detection system with different driving force phase can determine whether there is
frequency component of leakage acoustic of natural gas pipeline. At last, a test system was established and several tests with different

leakage apertures are experimented. The field test results show that the method can detect the gas pipeline leakage of various leakage

apertures.
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