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Cyrus M. Smith
P.O. Box 2008

Oak Ridge, TN 37831-6085
Phone: (865) 574-5570
Fax: (865) 576-0003

smithcm2@ornl.gov

August 9, 2012
Jeremy Busby

Oak Ridge National Laboratory

P. O. Box 2008

Oak Ridge, TN 37831

Dear Jeremy,

I hosted the Light Water Reactor Sustainability (LWRS) Non-Destructive Evaluation (NDE) workshop for Reactor Pressure Vessels (RPV) on Wednesday, August 1, 2012 at the Oak Ridge National Laboratory (ORNL) Conference Center.  The purpose of this workshop was to develop content for the LWRS NDE for RPV Research and Development (R&D) Roadmap.  The focus was on NDE techniques for detecting embrittlement and weld cracking in reactor pressure vessels. The workshop was attended by approximately 25 people including representatives from the Nuclear Regulatory Commission (NRC), the Electric Power Research Institute (EPRI), several universities, industry, and Department of Energy (DOE) national laboratories.  An attendance list is attached.
The major emphasis of the workshop was the feasibility of using NDE techniques to determine embrittlement of commercial nuclear reactor pressure vessels (RPV). Minor emphasis was placed on emerging NDE techniques which provide better insight into cracking and especially incipient cracking of RPVs.

There were several important conclusions drawn from the workshop. Attempts to use NDE techniques to detect RPV embrittlement have been ongoing since the 1960s without significant success.  The major detriment to the use of NDE for this purpose has been the limited understanding of what physical properties of the steel the NDE technique attempted to measure and how these NDE measurements related to the actual fracture toughness of the steel.  

The workshop concluded that two emerging NDE techniques offer promise of being able to detect steel microstructure changes which can be related to the fracture toughness; non-linear ultrasonic and Micromagnetic techniques.  These two techniques appear to offer a nondestructive characterization (NDC) of the steel which can then possibly be correlated to its fracture toughness.

Several avenues of necessary research related to NDE techniques for RPV’s were identified. DOE needs to research how successful NDE techniques can be at quantatively measuring lattice defects in RPV steel and correspondingly correlating these measurements to the fracture toughness of the steel.  Additionally, a comprehensive and fully characterized set of samples for NDE experimentation on RPV materials needs to be assembled.  
Sincerely,

Cyrus M. Smith

Staff Member

Oak Ridge National Laboratory


