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Abstract

Aiming at the problems of low detection efficiency and strong environmental interference of valve
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internal leakage in natural gas station, this study proposes a valve internal leakage detection
method based on acoustic emission parameters and random forest algorithm. By constructing a gas
valve internal leakage simulation experiment platform, the acoustic emission signals of DN100 gate
valve were collected in the pressure range of 0.3~0.8 MPa. The wavelet packet decomposition was
used to denoise the characteristic frequency band of 18.75~75.0 kHz, and five characteristic param-
eters such as pressure, amplitude, energy, RMS and ASL were extracted to construct the character-
istic matrix. The random forest classification model is used to classify and model the valve normal
closing (label-1) and internal leakage state (label 1). The results show that the accuracy of the model
can reach 93.33% on the test set, and the valve pressure difference and energy parameters have a
high contribution to the valve internal leakage discrimination. This method effectively solves the
problem of hysteresis response of traditional detection methods to small leakage, and provides a
new technical path for industrial valve condition monitoring.
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Figure 1. Valve internal leakage data acquisition test platform
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Table 1. Acoustic emission detection system parameter setting
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Figure 2. DN100 gate valve leakage acoustic emission signal spectrum diagram
[ 2. DN100 [fifEitRA & S-S ik E

4 X10° SR ES
2 L 4
i I wWWn A
_2 - -
-4 L . L L

0 200 400 600 800 1000
5 x10 BEHEMERES
2+ ]
-4 L . . .

0 200 400 600 800 1000

Figure 3. The comparison diagram of the original leakage signal and the signal after noise reduction reconstruction
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Figure 4. Random forest structure diagram
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Figure 5. Random forest classification results
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Figure 6. Importance of leak identification features
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