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Interim Report of Evaluation of a Deviation Pursuant to 10 CFR 21.21(a)(2) 

Ref.: 1 Letter, Framatome ANP (James F. Mallay) to NRC (Document Control Desk), 
"Spacer Grid Test Results," NRC:02:018, March 29, 2002.  

Framatome ANP notified the NRC on March 29, 2002, of tests conducted in France on 
irradiated spacer grids (Reference 1). At the time, Framatome had prepared a condition 
report under which an evaluation was initiated to determine whether and to what extent 
these results might apply to spacer grids being used in the U.S. Although the discovery 
phase of this evaluation is still under way, Framatome decided on May 23, 2002, to initiate 
a formal evaluation of the situation under the provisions of 10 CFR 21.  

The following information is provided pursuant to the requirements of 10 CFR 21 to submit 
an interim report on issues that will not be completed within 60 days of discovery.  

An interim report on the valuation being conducted by Framatome ANP on irradiated spacer 
grids is attached, specifically: 

Interim Report No.02-001 "Spacer Grid Crush Strength - Effect of Irradiation" 

Those Framatome ANP customers potentially affected by this issue will be provided a copy 
of this interim report.  

Very truly yours, 

mes F. Mallay, Director 

Regulatory Affairs 

Attachment 

cc: D.G. Holland 
Project 693 

Framatome ANP, Inc.  

2101 Horn Rapids Road Tel: (509) 375-8100 
Richland, WA 99352 Fax: (509) 375-8402
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Interim Report (02-001) 

Subject: 

Interim Report of Evaluation of a Deviation Pursuant to 10 CFR 21.21 (a)(2) 

Title: 

Spacer Grid Crush Strength - Effect of Irradiation 

Identification of Basic Activity: 

BWR and PWR spacer structural analysis 

Basic Activity Supplied by: 

Framatome ANP, Inc.  

Nature of Deviation: 

Framatome ANP, Inc. performs LOCA and seismic accident analyses of its fuel products in 
accordance with NRC approved methodologies. These methodologies were prepared and 
approved in accordance with NUREG-0800, Standard Review Plan (SRP). Section 4.2, 
Appendix A of the SRP provides specific guidance on establishing the minimum buckling 
load of a spacer grid design, which calls for testing them in the non-irradiated, beginning of 
life condition. The SRP states that uncertainties in fuel behavior due to irradiation effects 
on grid strength are compensated for by an increase in material strength. Recently, 
Framatome ANP, Inc. was notified of test results showing that the buckling strength of 
Framatome AFA2G spacer grids (used only in Europe) decreases with increased 
irradiation. The AFA2G spacers that were tested are made from Zircaloy 4 with Inconel 
springs. These test results appear to contradict the assumption made in the SRP 
concerning buckling strength. Because several spacer grids have similar design features to 
the grids that were tested, these test results imply that spacer grids, such as those used by 
Framatome ANP in the U.S., could be affected in a similar manner.  

Testing was conducted on irradiated AFA2G spacer grids in a hot cell at CEA-Saclay. Two 
fuel assemblies, one with one cycle of irradiation and another with four cycles, were 
partially disassembled at the Tricastin reactor in France. After further disassembly at the 
hot cell facility, the spacer grids were carefully examined for damage and measured prior to 
testing. Rod insertion and extraction tests were performed to characterize the amount of 
spring relaxation. Identical, non-irradiated grids were prepared and were used as control 
samples in the test program.  

Dynamic lateral load tests were conducted using a load test machine. The plots of force 
versus deflection and visual inspections demonstrate significant ductility with little sign of 
fracture failure. The spacer grids remained intact with the exception of slight damage at 
some weld intersections. On visual inspection, the displacements of the guide tube
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locations were similar to those of a deformed, non-irradiated spacer. In summary, there are 
no indications that the strength reduction results from material property degradation. In 
fact, the irradiated grids have a more pronounced elastic response that reflects a material 
hardening due to irradiation.  

The main contributor to the decrease in buckling strength appears to be a reduction in grid 
spring force with irradiation. . The spring force at beginning of life may be enhancing 
spacer buckling stability. The reduction in buckling strength for the AFA2G spacer directly 
correlates with reduced fuel rod insertion and withdrawal load (or spring force).  

Discovery Date: 

May 23, 2002 

Corrective Actions to Date: 

Condition Report CR 9900, "Spacer Grid Crush Strength - Effect of Irradiation," was written 
to document the new test results on irradiated spacer grids. These test results indicate a 
significant reduction in crush strength due to irradiation.  

The Reference 1 letter was written to inform the NRC of this issue. Framatome ANP, Inc.  

concluded on May 23, 2002 that this issue was sufficiently applicable to its U.S. designs 
that it represented a deviation according to 10 CFR 21. An evaluation to determine if the 
deviation represents a defect is continuing. This interim report was prepared because the 
evaluation to determine if the deviation represents a defect will not be completed in the 60 
day period required by 10 CFR 21.  

This issue could affect several of Framatome ANP's fuel designs. Framatome spacers 
used in the U.S. can be divided into five product groups: 

"• Mark-BW PWR design (17x17 W) 

"* Mark-B PWR design (15x15 B&W) 

"• HTP PWR design (14x14W, 15x15W, 17x17W, 14x14 CE, 15x15 CE) 

"* Bimetallic PWR design (17x17 W, 14x14 CE) 

"* ATRIUM-9B and ATRIUM-10 BWR design 

The French AFA2G design uses a bimetallic spacer grid that shares some design features 
that are similar to many of the spacer designs used in the U.S. The AFA2G grid has an 
"eggcrate" configuration of intersecting strips. Four "hard" stops (or dimples) and two 
springs provide the fuel rod support. In each of two directions, there are two hard stops at a 
lower and upper elevation and an opposing spring at a central elevation.
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Structural margins were evaluated for the spacers in all plants that use Framatome ANP 
fuel based on current analyses of record. The limiting applications for each of the five 
product groups were re-evaluated based on expected grid strength reductions due to 
irradiation. A number of assumptions were made to estimate the expected grid strength 
reductions. In some cases, improved analytical methods were used to estimate reductions 
in required spacer strength to offset the reduction in actual spacer strength. Preliminary 
evaluations of the spacer designs using assumed reductions in buckling strength show that 
the SRP coolability and control rod insertability criteria are satisfied for all Framatome ANP 
fuel designs used in the U.S.  

Two additional corrective actions are planned. First, a test procedure will be developed to 
simulate the strength reduction due to irradiation, and all Framatome ANP U.S. spacer 
designs will be tested using this test procedure. Second, the revised spacer strengths will 
be compared to the required strength from current analyses. If any revisions to the current 
analyses are required to accommodate the revised spacer strengths, the affected 
customers will be notified.  

Evaluation Completion Schedule Date: 

June 30, 2003 

References: 

Letter, Framatome ANP (James F. Mallay) to NRC (Document Control Desk), "Spacer Grid 
Test Results," NRC:02:018, March 29, 2002


