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Study on Evaluation of Internal Leak of Turbine Control Valve in
Power Plant Using Acoustic Emission Signal Measurement
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Abstract : The purpose of this study is to verify availability of the acoustic emission in-situ monitoring method to
the internal leak and operating conditions of the turbine major valves relating to safety for turbine operating and
prevention of turbine trouble at nuclear power plants. In this study, acoustic emission tests are performed when
the pressurized electro-hydraulic control oil flowed through turbine electro-hydraulic controller oil check valve and
turbine power/trip fluid solenoid valve in the condition of actual turbine operating. The acoustic emission method

was applied to the valves at the site, and the background noise was measured for the abnormal plant condition.

To judge for the leak existence on the object valves, voltage analysis and frequency analysis of acoustic signal

emitted from internal leak in the valve operating condition are performed. It was conformed that acoustic emission
method could monitor for valve internal leak to high sensitivity.
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Table 1 Operating conditions of the control valve

Operating
Conditions Piping
Valve Differential | Fluid | Size Fluid
Pressure | Temp. [inch]
AP([bar] [TC]
EHC Oil | A |Inlet : 69bar
Check Outlet : 40 2 .
Valve | B 1bar Fire
’ Resistant
Power/ | C ) Fluid
. . Inlet : 57bar i
Trip Fluid Outlet : | 40 | 1 |(BHC Oib
Solenoid D Ibar
Valve
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Fig. 1 Turbine electro-hydraulic controller oil check valve
(A: 619mm, B: 152mm, C: 480mm, D: 508mm)
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Table 2 Specifications of AE measuring instrument

Components Specifications
Resonance Frequency 143 iz,

AE Sensor | Operating Temperature (50 T
under

Frequency Band 20 Iz ~ 2 Mg,
Gain 20, 40, 60 dB selectable

Frequency Range 1 Ktz ~ 1 M,
Cut-off Frequency THRU-THRU,
Gain 20 dB
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Fig. 3 Attachment method of AE sensor for A and

B sensor
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Fig. 4 Attachment method of AE sensor for C and

D sensor
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Fig. 5 Background noise signal of A valve
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Fig. 6 Voltage and FFT analysis for AE signal at

A wvalve inlet side
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Fig. 7 Voltage and FFT analysis for AE signal at
A valve outlet side
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Fig. 8 Voltage and FFT analysis for AE signal at

B valve inlet side
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Fig. 9 Voltage and FFT analysis for AE signal at

B valve outlet side
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