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Study on the Application of Al to Check Valve Diagnosis
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Abstract As an attempt to apply Al in the field of maintenance, we have been developing a diagnosis method of
check valves to detect the internal leakage and the signal before the leakage based on the signal analysis of their
vibration measurements by a portable system with AE (Acoustic Emission) sensors. CNN (Convolutional Neural
Network) was applied to the measured raw waveform and its frequency distribution corresponding to the leakage
rates in order to classify the leakage rates. The leakage rate was gradually increased from the zero-leakage state
using an experimental loop set-up. We also examined the effect of ambient noise on the diagnosis.
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Fig.1 Original handy-type AE measuring system.
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> AE sensor: bonnet cover of valve
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> AE sensor: pipe connedted to valve
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Fig.6 Raw signals of lift-type check valve at different leakage rates when the pump is ON.

> AE sensor: bonnet cover of valve
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» AE sensor: pipe connected to the valve
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Fig.7 Raw signals of lift-type check valve at different leakage rates when the pump is OFF.
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Fig.8 Design of CNN (Convolutional Neural Network).
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Fig.9 Results of generalization performance evaluated
by cross validation method. (a) Loss (b) Accuracy as a
function of number of epochs.
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Fig.10 Results of identification of test data.
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Fig.11 Results of generalization performance evaluated
by cross validation method. (a) Loss (b) Accuracy as a
function of number of epochs.
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Fig12 Examples of frequency distributions at
different leakage rates when a pump in the
experimental loop is ON.
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Fig.13 Results of generalization performance evaluated by cross validation method. (a) Loss (b) Accuracy

as a function of number of epochs.
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Fig.14 Results of generalization performance evaluated by cross validation method. (a) Loss (b) Accuracy

as a function of number of epochs.
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