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ABSTRACT

One of the major failures of steam generator tubes in nuclear power plants is pitting corrosion caused by

the ingress of chloride ions from sea water. It is well known that the main factors affecting pitting corrosion

are specific ions and dissolved oxygen in secondary side water, temperature, and the chemical composition of

materials. The operating temperature of the steam generator tubes varies from room temperature to appro-

ximately 300°C, which is the normal power operating temperature. In order to compare the pit initiation resist-

ance of alloy 600, pit nucleation potentials and pitting overpotentials were determined with various cr

concentrations at 90, 175, and 250°C using a potentiodynamic polarization method. In addition, immersion

tests were conducted at the same temperature conditions under open circuit potentials and pit density data

were obtained in 10% ppm CI solution. The effect of cupric ion in secondary side water as an impurity on pit

initiation was also examined using immersion test.
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Table 1. Chemical composition of alloy 600.
Ni Cr Fe C Si Mn P S Ti A
Alloy 600 Rod 72.4 16.5 9.33 | 0.012 0.33 0. 81 0.003 | 0.003 0. 33 0. 17
Alloy 600 Tube 72.3 16. 49 9.36 | 0.016 0.32 0. 84 0.008 | 0.003 0. 32 0. 22
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Fig. 3. Schematic drawing of experimental set-up for
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Table 2. Experimental condition.
Experiment 1 Experiment 2
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600 vs. ClI™ concentration at 175C, pH$.
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