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Study on Evaluation of the Leak Rate for Steam Valve in Power

Plant
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Abstract : Acoustic emission technology is applied to diagnosis the internal leak and operating conditions of the
major valves at muclear power plants. The purpose of this study is to verify availability of the acoustic
emission as in situ diagnosis method. In this study, acoustic emission tests are performed when the
pressurized high temperature steamn flowed through gate valve(lst stage reheater valve) and glove valve{main
steam dump valve) on the normal size of 4 and 8 ” The valve intermnal leak diagnosis svstem for practical
field was designed. The acoustic emussion method was applied to the valves at the site, and the background
noise was measured for the abnormal plant condition. To improve the reliability, a judgment of leak on the
gystem was used various factors which are AE parameters, trend analysis, signal level analysis and RMS(root
mean square} analysis of acoustic signal emitted from the valve operating condition internal leak.
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Table 1 Specifications and type of the test valve

RS . z}-or _Q__\;_ H JE]_ -
wg | o | ¥ (ﬁél) (kg}/?m’) €) Tor |
1 GT | 4 118 | 187 | cose | 271
AE7] =
2 . GT | 4 118 | 187 | dose | 27
3 GT | 4 118 | 187 | cose | =71
4 GB | 8 689 | 28 | dose | &7
5 GB | 8 689 | 28 | dose | &7
6 GB | 8 689 | 283 | cose | &7
7 %71 | GB 8 689 | 283 | close | 7]
8 |H=A% | GB 8 689 | 283 | cose | &7
9 Wy | GB | 8 689 | 28 | close | =7
10 GB | 8 689 | 283 | dose | Z7
11 GB | 8 689 | 283 | dose | &7
12 GB | 8 689 | 283 | dose | &7

*

GT : Gate Valve, GB : Globe Valve
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Fig. 1 Valve leak diagnosis system
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Fig. 2 Layout of experimental setup
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Table 2 Specifications of experimental system

Dimension and

holder magnetic

Components Specification Shape
- PZT(ceramic),
- Resonant frequency : 30| Height : 22.4 mn
AE sensor | iz Diameter : 19 ¢
- Endurance temperature :| Weight : 41 g
175 C
- Frequency band 201 10(w)x58(H)x3
Pre—amplifier ki ~2 Mz 1(D)
- Gain : 20, 40, 60 dB Weicht © 350
(selectable) gt g
- Stainless steel rod +
‘Waveguide platewelded 375 mm, 10 ¢
Magnetic | Sensor fixing hole, inside

56(W)x44.5(H)x3
2(D)

- Input channel

Diagnosis 530 Kz

SYStem. | "Gain ¢ 20, 40, 60
(selectable)

- Frequency band :

-4 CH

25~
dB

400(W)*320(H)x
200(D)

Weight : 9 kg
Power source :
AC 220V

AAAAHO T E0] 0 AFTE ZEZAAFE A
XEZ7)9) W B (filter)= 10 kk~25 Motk

T3 o] 5(gain) 20, 40, 60 dBS- AH =S T
o Qo o5 F == 20 dBH 40 dBS AE s}
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Fig. 3 Direct measuring method
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Fig. 4 Measuring method using waveguide
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Fig. 5 Background noise signal around No.1~3

valve in power plant

Fig. 6 Acoustic signal level in No.l valve in case

of using waveguide
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Fig. 8 Acoustic signal level in No.l valve in

case of using AE sensor only
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Table 3 Acoustic level measuring results for No.

1~3valve
’ Differential . Leak rate
n?ﬂaéggr pressure AC?E@EEQ)QWI estimate
(kg/c) (cc¢/min/inch)
1 11.8 65 465
2 11.8 25 0
3 11.8 27 0
32 F&7| HEZHE wE
Z7]¢ WH Nod~129 97) WrE FAL 23}
AE FFAE feeder water system)2] H3}E £ 3
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Fig. 9 Background noise signal around No.4~12

valve in power plant
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Table 4 Acoustic level measuring results for No.

4~12 valve
e | e | M| St
(kg/c) (cc/min/inch)
4 68.9 42.0 51.001%
5 68.9 24.8 0
6 68.9 32.0 45.00)
7 68.9 250 0
3 68.9 250 0
9 68.9 310 435012
10 68.9 245 0
11 689 24.8 0
12 68.9 250 0
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