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TRIP REPORT 
 
 

TRAVEL DATES: April 21 – 22, 2009 
 
MEETING: AREVA Fuel Performance Meeting 
 
ATTENDEE: Michael Benson, Staff Engineer, ACRS 
 
 
During April 21 – 22, 2009, I attended the AREVA Fuel Performance Meeting in Lynchburg, VA.  
The meeting consisted of tours and technical presentations hosted by AREVA NP, Inc. staff. 
 
Tours 
 
Fabrication Facility 
 
The first activity of the trip was a guided tour of AREVA’s fuel fabrication facility in Lynchburg.  
Operations at this plant include manufacture of burnable poison pellets; packing of fuel pellets in 
the zirconium cladding; and assembly, packing, and shipment of the fuel assemblies.  We were 
also shown some of the quality control practices in place at AREVA, such as measuring the grid 
spacer dimensions. 
 
Training Facility 
 
After the tour of the fabrication facility, AREVA representatives gave tours of their training facility 
in Lynchburg.  This building contains full-scale mockups of various nuclear power plant 
components, including sections of steam generators and reactor vessels.  The facility also 
serves as a location for research and development. 
 
Technical Presentations: 
 
Boiling Water Reactor Fuel Product Update 
 
This talk included information about new fuel designs and operational experience.  The next fuel 
design to be offered by AREVA is ATRIUMTM 10 XM.  This design incorporates proprietary 
changes that increase pellet-clad interaction performance and fretting performance. 
 
AREVA reported high reliability of boiling water reactor fuel over the past three years, including 
mitigation of missing pellet surface and fretting.  Channel bow is of interest for the vendor, as it 
participates in domestic and international programs that investigate this phenomenon.  AREVA 
reported on modeling efforts in this area. 
 
Pressurized Water Reactor Fuel Designs 
 
This talk covered topics such as designs for Westinghouse plants, designs for Combustion 
Engineering plants, and lead test assembly programs.  AREVA currently delivers fuel to 19 
pressurized water reactors (PWRs), with lead test assemblies at 6 plants.  Improvements to the 
PWR fuel include a new spacer that is designed to mitigate grid-to-rod fretting. 
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Pressurized Water Reactor Core Engineering Methods 
 
Currently, the computer codes used by AREVA to aid in design vary among the many facilities 
in the world.  AREVA is working on consolidating the codes in the ARCADIA PWR Neutronics 
Code System project.  Kinetics, thermal-hydraulic, fuel rod, and other simulations are to be 
accomplished on the same compact suite of codes that are to be used throughout the various 
AREVA facilities worldwide.  AREVA will seek Nuclear Regulatory Commission (NRC) approval 
through submission of topical reports. 
 
Pressurized Water Reactor Operating Experience 
 
This presentation focused on fuel reliability and performance.  Historically, grid-to-rod fretting 
accounts for a majority of PWR fuel failures.  AREVA PWR fuel has failed recently at Millstone-
2, Palisades, and Oconee.  AREVA reported that a new spacer design is a promising design 
option to mitigate grid-to-rod fretting in the future, as this failure mode was not observed in lead 
test assembly programs.  Fuel distortion and assembly growth has also been observed in 
AREVA PWR fuel.  AREVA predicted that 13 rods could be failed in currently-operating cores, 
based upon activity readings. 
 
Recent Pressurized Water Reactor Fuel Exams 
 
This talk discussed post-irradiation exams (PIEs), which are implemented to investigate guide 
tube growth, fuel assembly distortion, and fuel rod distortion.  Study of the M5 zirconium alloy is 
currently part of lead test assembly programs at Sequoyah, Catawba, Calvert Cliffs, Palo Verde, 
and San Onofre power plants.  Proprietary results from 2008 PIEs on M5 oxide thickness, fuel 
rod growth, assembly growth, and assembly bow were presented and discussed. 
 
M5 Guide Tube Growth Observations and Solutions 
 
Proprietary information was presented on the key parameters that lead to growth of M5 
components in lead test assemblies.  Probable causes and corrective actions were also 
discussed. 
 
Fuel Rod Bow Observations and Solutions 
 
Fuel rod bow alters the water channel gap between fuel rods.  This phenomenon, therefore, 
affects local power peaking and heat transfer to the coolant.  The proprietary information 
discussed in this talk included the factors believed to contribute to rod bow incidents involving 
AREVA products. 
 
Fuel Assembly Distortion Observations 
 
This talk focused on proprietary information concerning fuel assembly distortion issues 
experienced by AREVA customers.  AREVA presented distortion data and corrective actions on 
this issue. 
 
Mixed Oxide Lead Test Assembly Third Cycle Reinsertion 
 
AREVA has instituted a lead test assembly program for mixed oxide (MOX) fuel at the Catawba 
power plant.  The MOX fuel has been tested for two cycles, and AREVA is planning for a third 
cycle insertion.  Certain repair options necessary for a third cycle insertion were discussed. 
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