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Examination of Applicability of Thermoelectric Power Measurement for
Thermal Aging Evaluation of Cast Duplex Stainless Steel to Real
Components in Nuclear Power Plants
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Abstract It is known the mechanical properties of cast duplex stainless steel, which is used
for main coolant pipes of pressurized water reactor type nuclear power plants, change due to thermal
aging. Non-destructive evaluation method for thermal aging using thermoelectric power measurement
has been studied in INSS. And it has been found that there was some relation between mechanical
properties and thermoelectric power in the case of accelerated aging sample and change in
thermoelectric power was caused by change in microstructure due to thermal aging. In this study,
n-site measurement of thermoelectric power of a main coolant pipe with the measurement device
which has been used in a laboratory was carried out. As a result, thermoelectric power of the main
coolant pipe was almost measured within the range from -2.2 to -2y V/O, and that was corresponding
to the relation of accelerated aging samples between thermoelectric power and the product of ferrite
content and aging parameter considering the standard error. Moreover, applying the measured
thermoelectric power to the relation of accelerated aging samples between thermoelectric power and
impact value, change in the impact value of the pipe seemed to be corresponding to about 40% of the
maximum change assumed by thermal aging.
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