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This paper presents a realization of sensor signal processing(noise filtering) and Fieldbus based

communication for condition monitoring of check valve, we first acquired the AE(Acoustic Emission) sensor
data at the KAERI check valve test loop, and their frequencies were analyzed to find the infirmative band. To
reject background noises, bandpass filters have been designed. Also, to send the processed data to a remote
site, wired communication facility has been realized via DeviceNet.
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Fig. 1. Check Valve condition monitoring System
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Table 1. Filters in the Frequency domain

HEHEFF A4
Butterwarth Filter 15
Chebyshev Filter 6
Inverse Chebyshev Filter
Elliptic Filter 4
A9 BHEES ZAddd Hedgd 21 F

oA wElg2: JEE AP J39 FFIEx7 19



56,7°] et} gk 3 we) Azt
< ¢ F 9t dE dHEY AsE WA
ol AAHA

- Frwens,
f e A eas ees W w3 e wae  wms s o mww
R ] tdki .
. ¥ mm {
. ;
Ful A .
BaAFOG oA i

S B5he s

e mm e o s wen
Foequmns Fasemr b

(¥el®y A MEey F
a9 5 88 A, F 43 9] FFT{normal)
Fig. 5. FFT of Raw and Filtered Data(Normal)
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Fig. 6. FFT of Raw and Filtered Data(Disk wear)
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Fig. 7. FFT of Raw and Filtered Data(Foreign
object)
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Table 2. SNR in case of Foreign object

Butterworth Filter Chebyshev Filter

2

SNR[dB] P o |ISNRIdB] P o

125656 | 4717 | 261°% 127683 | 4547 | 240°

Inverse Chebyshev Filter Elliptic Filter

9

SNR{dB] P @

5

SNRIdB} P [

74201 | 537° | 972°% | 68033 | 432° | 901
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Table 3. SNR in case of Disk Wear

Butterworth Filter Chebyshev Filter

2

SNR[dB}| P o
461882 | 01086 | 261° | 256142 | 01038 | 240°

SNR[dB] P o°

Inverse Chebyshev Filter Elliptic Filter
SNRI[dB] P ¢’

o

SNR[dB]] P g
404677 | 01082 | 972 | 39.2531 | 00759 | 901°®
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Fig. 10. Block Diagram of Slave Program
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Fig. 11. Execution result
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