U.S. DEPARTMENT OF ENERGY
NUCLEAR ENERGY RESEARCH INITIATIVE

ABSTRACT
Pl N. Nakagawa Proposal No.: 01-076
Ingtitution:  AmesLaboratory
Title: On-Line NDE for Advanced Reactor Designs

The extended refuding interval of Generation IV nuclear reactors creates new maintenance challenges.
Current commercid reactors achieve high levels of availability and rdiability by employing methodicd,
periodic off-line ingpections, coupled with preventative maintenance and component repair or replacement
during planned refueling periods. The ingpection and maintenance regulations imposed on current plants
have been deve oped based on the current refuding schedule, which istypicdly 1 to 1.5 years. Therefore,
to take advantage of the Generation IV reactor extended refueling interva, new approaches are required
to keep maintenance from interrupting operation. A key component of our strategy is to replace current
outage-based ingpections with on-line ingpection and monitoring, to ensure maintaining the current level of
safe operation.

More specifically, our objectives are four-fold:

To develop the concept of a built-in structurd integrity monitoring system using eectromagnetic,
ultrasonic, and radiation detectors, to be integrated into the design of Generation 1V nuclear power
systems.

To evaduate and characterize the performance of conceptua sensor systems by the use of physics-
based smulation models.

To enhance the capabiilities of the smulation models to meet the chalenges posed by unique power
system environments.

To perform basic sudies on sdlection of sensor types and materias, on their compatibility with
hazardous environments, and on their possible degradation.

In our gpproach, we will consder usng eectromagnetic, ultrasonic, and radiation detectors. In particular,
we emphasize the use of physcs-based smulation modds, which numericdly predict the sensor field
interactions with structura materids. The models and their performance predictions will play acentrd role
in performing conceptua design exercises, so that reactor designers can proactively take the inspectability
predictionsinto design congderations. Indeed, thisis the only cost effective way in which this can be done,

Our Nationd Laboratory-Industry collaboration represents a unique capability of concelving and designing
such sensor systems, taking advantage of our many years of experience in nondestructive evauation (NDE)
research and the resulting accumulation of knowledge and expertise, supplemented by the Company’s
reactor design experience.

From abroader perspective, this program will have amgor impact on the find design of a Generation 1V
resctor, where dl potentid materid and component fallures will be fully consdered, and appropriate design
sepswill be taken to integrate either sufficient redundancy or adequate monitoring techniques.




