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Application of Electrochemical Noise Technique in
Corrosion Detecting and Monitoring of Materials

Used in Nuclear Power

SONG Shizhe', WANG Jihui', LI Jian', ZHAO Wanxiang’, GAO Zhiming'

(1. School of Materials Science and Engineering, Tianjin University, Tianjin 300072, China)
g g i y i
(2. Suzhou Nuclear Power Research Institute, Suzhou 215004, China)

Abstract: Key problems of electrochemical noise techniques used in corrosion detecting and monitoring of nuclear power
materials were discussed and resolved, and then the electrochemical noise test system was established based on zero resist-
ance ammeter (ZRA) mode. Several electrochemical sensors for nuclear power field detecting were developed by using Pt
of small area or working electrode with thermal spraying ceramic coating as counter electrode. Combined with Compact RIO
modular instrument, the designed electrochemical noise test block could measure and acquire the current and potential
noise simultaneously. Meanwhile, the portable corrosion monitoring system for nuclear power station was developed suc-
cessfully. By applying this corrosion monitoring system, the electrochemical noise spectrum of 304 stainless steels in static
and fluid water under high temperature and high pressure was obtained and investigated, and the direct measurement of
stainless steel pipe in auxiliary workshop of nuclear power station and field monitoring of continuous pollution discharge
pipe in power boiler of steel factory were fulfilled preliminarily. The results show that the electrochemical noise techniques
could be effectively used in field corrosion detecting and monitoring of nuclear power materials.
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Fig. 1  Electrochemical sensor for detection of pipeline surface
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Fig. 2 Electrochemical detection sensor used in HTHP water
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Fig. 3 Portable nuclear material damage detection system
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Fig. 4 EN monitoring sensor and connection with HTHP autoclave
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Fig. 5 Potential (a) and current (b) noise spectra under

250 °C, 16 MPa after DC trend removal
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Fig. 6 Potential (a) and current (b) noise spectra under

293 °C, 19 MPa after DC trend removal
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Fig. 7 The variation of Rn with temperature
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Fig. 9  EN in different testing area after DC trend removal
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Fig. 10 The variation of Rn with pressure of pipe-line
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Fig. 12 Rsn of carbon steel pipe-line under different testing condition
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