INSS JOURNAL Vol. 21 2014 NT-1 61

— YR FERRACE 1N 2 SR I T DB Rk DR

Development of an On-Site Measurement Method for Residual Stress
in Primary System Piping of Nuclear Power Plants
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Abstract In residual stress measurement for large-scale pipes and vessels in high radiation
areas and highly contaminated areas of nuclear plants, it is difficult to bring the radioactivated
pipes and vessels out of the areas as they are. If they can brought out, it is very burdensome to
handle them for the measurement. Development of an on-site measurement method of residual
stress which can be quickly applied and has sufficient measurement accuracy is desirable. In
this study, a new method combining an electric discharge skim-cut method with a microscopic
strain measurement method using markers was proposed to realize the on-site residual stress
measurement on pipes in high radiation areas and highly contaminated areas. In the electric
discharge skim-cut method, a boat-type sample is skimmed out of a pipe outer/inner surface
using electric discharge machining and released residual stress is measured. The on-site
measurement of residual stress by the method can be done using a small, portable electric
discharge machine. In the microscopic strain measurement method using markers, the residual
stress is estimated by microscopic measurement of the distance between markers after the
stress release. The combination of both methods can evaluate the residual stress with the same
accuracy as conventional methods offer and it can achieve reduction of radiation exposure in the
measurement because the work is done simply and rapidly. In this study, the applicability of the
electric discharge skim-cut method was investigated because the applicability of the microscopic
strain measurement method using markers was confirmed previously. The experimental
examination clarified the applicable conditions for the residual stress measurement with the
same accuracy as the conventional methods. Furthermore, the electric discharge machining
conditions using pure water as the machining liquid was found to eliminate the amount of liquid
radioactive waste completely.

Keywords Residual stress, Primary system piping, On-site measurement, Electric discharge machining,
Electric discharge skim-cut method, Microscopic strain measurement using markers, Radiation
exposure reduction, Applicability, Measurement accuracy
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