
July 18, 2002

Henry A. Sepp, Manager
Regulatory and Licensing Engineering
Westinghouse Electric Company
P.O. Box 355
Pittsburgh, PA 15230-0355

Dear Mr. Sepp:

We received your letter of June 19, 2002, with comments on revisions that NRC is considering
for its regulation on emergency core cooling systems in 10 CFR 50.46.  A public meeting had
already been arranged for June 28, 2002, to solicit stakeholder input relative to the changes
that are being considered for 10 CFR 50.46.  Your staff was present at that meeting and
provided some additional discussion.

In your letter, you suggested that the testing method to be used to demonstrate the cladding
material’s ductility following high temperature oxidation needs to be one that can be related to
un-irradiated material.  We, too, would be interested in discovering a method that would relate
irradiated material ductility to un-irradiated ductility for conditions of a loss-of-coolant accident
(LOCA).  While we have methods of pre-oxidizing and pre-hydriding specimens to try to
simulate those contributions to overall burnup effects, it is not clear that these simulations will
cover all the burnup effects of importance.  At this time, it appears that we will have to perform
some laboratory tests on irradiated and unirradiated cladding of appropriate alloys to determine
if more routine testing can be limited to unirradiated materials.

You also commented on a 0.3-Joule impact test that had been mentioned by NRC staff at a
recent ACRS meeting.  After briefly considering the 0.3-Joule impact test, we have
independently come to the same conclusion that this test is not desirable.  No such testing
remains in our current plans.  Nevertheless, we do need some means of investigating possible
enhanced hydrogen absorption in the ruptured region that experiences double-sided oxidation,
and we are currently considering the use of four-point bending tests for that purpose.

To obtain performance-based embrittlement criteria, it would be possible to follow a procedure
that is similar to the historical approach, but instead of specifying fixed temperature and
oxidation limits in 10 CFR 50.46, specifying a ductility criterion that could be applied to any
cladding alloy at any burnup level.  The cladding temperature and oxidation limits that are
needed for analysis might vary for different materials and different burnups, but those limits
could be deduced from results of the ductility tests that met the ductility criterion.  Methods for
performing the ductility tests and for determining corresponding temperature and oxidation
limits will be determined in ongoing research at Argonne National Laboratory and could be
described in a regulatory guide.  Ring-compression tests on undeformed cladding segments
and four-point bend tests on ruptured segments of fuel rods are currently planned.  Results
from these tests should provide the deformation parameters that would be needed for the
ductility criterion.
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As you are aware, we have proposed that Westinghouse join NRC and several of its other
partners in cooperative research at Argonne National Laboratory to extend that work to
unirradiated and irradiated ZIRLO-clad fuel.  A memorandum of understanding is under
discussion by Westinghouse and NRC staff to facilitate such cooperation.  This kind of work will
be needed on ZIRLO to obtain a better understanding of burnup and alloy effects under LOCA
conditions, and we think there are clear advantages to working together on this project. 

Sincerely,

Original signed by A. Thadani
Ashok C. Thadani, Director
Office of Nuclear Regulatory Research
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