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APPENDIX A. U.S. MOX EXPERIENCE TABLE

This appendix provides a map of the U.S. domestic PWR and BWR MOX experience. The
experience has been organized by first categorizing the reactor in which the MOX was irradiated.
For each plant, the experience was diagrammed for each major campaign conducted by the fuel
fabricator or sponsor of the research. This is followed by irradiation characteristics and a
description of the examinations that were conducted. The column titles are generally self-
explanatory; however, the considerations and hints below may be helpful to the user. The reader
will notice several columns that have little or no data in them (such as “Beyond Design Basis
Testing”™). This column was set up from the beginning to reserve a slot for information.
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reactor used for steady-state irradiation. It is alse noteworthy that the current Advanced Test
Reactor irradiations on MOX fuel are not mentioned. As of this writing, the first of these MOX
rods (which utilized WG plutonium) had just come out of the reactor and were, therefore, not
mapped. Any future updates of the data base should include these rods as information becomes
- available. Two tables and a corresponding reference list are presented. One table is used for
PWRs and another for BWRs. The following sheets comprising these tables can be taped
together to provide a collective “map” of the U.S. MOX experience. ORNL maintains the
electronic version of this data base.

ITEM: In the category marked “ITEM,” a number was assigned to each plant arbitrarily. This
number is followed by a decimal and then a “batch” number. The definition of a batch number is
somewhat arbitrary. However, it was used to refer to a group of rods or assemblies that went
into a reactor at the same time, or it could also be thought of as a testing campaign number. The
item number within that campaign is then sequentially assigned. -

The “ITEM DESCRIPTION" column is important. This field teils the user whether the input for
the entire row is for a Batch of MOX Assemblies (B), a single assembly or an arbitrary grouping
of rods {A), an individual rod (R), or an irradiation item summary (I5). This field governs the
interpretation of the data columns all along the row.

The term “IS™ in the ITEM DESCRIPTION column refers to a summary of a campaign that was
previously mapped. This merely offers a means to provide the reader with an overview of
previously presented material. As an example, if one wants to total the number of MOX rods,
then the IS rods should be taken out, since the information would otherwise be counted twice.
The use of the IS option is demonstrated in the Quad Cities irradiation merely to inform the
reader that core-wide gamma scans were conducted on both MQX assemblies and UQ,
assemblies, -

REACTOR SPECIFICS: The column titles are self-explanatory. Probably the most important
column to note is the “No. of MOX Assys in this ITEM.”
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ITEM ASSY MOX DESIGN AND FUEL ISOTOPICS The column titles are self-explanatory.
The idea is to give the reader a picture of the type of assembly design and fuel rod characteristics
that were used in this irradiation.

FABRICATION ASPECTS: An attempt is made to describe briefly the plutonium and uranium
oxide powder process and the pellet fabrication techniques used for the fuel.

MAX LHGR: This is the maximum linear heat generation rate for the rod or assembly that was
found in the literature. The literature was searched for the maximum value that the rod or
assembly was thought to have seen. In the creation of the table, some interpretation and
selection of the literature values had to be conducted, and, sometimes, a value was Judged simply
10 be “representative™ or close to what the specific maximum heat generation rate was.
Oftentimes, the authors in the literature will quote vague or somewhat nondescript values.

FIRST SET/SECOND SET MEASUREMENTS: In mapping an irradiation, up to two total
€xaminations (at a specific burnup) can be used to describe the examinations. There are several
options for the description. One example might be the case where assemblies have MOX rods
that are pulled at the end of a cycle (the st set is used to describe this). The assembly could be
reconstituted and put back into the core for more cycles. The 2nd set is used to describe a
subsequent PIE when the assembly comes out. The Ist set could also be used just to point out a
simple visual exam. The second set could be used to describe the final exams at discharge
burnup. This also works for single rod descriptions. However, if the rod is destructively
examined at the first set of measurements, obviously the second set of measurements is “NA”.
In the case of a single rod description, the “Peak MOX rod burnup” and the “Avg Assy” burnup
were both simply set to the average MOX rod burnup. The peak pellet of this rod was then
given. For assembly descriptions the column titles are more self-explanatory.

MISCELLANEOUS: The most important of these columns are the last and next to the last
tolumn. In the “Qverall Performance Notes,” a brief overview of what was found for the rod is-
given, paying particular attention to whether the rod failed or not. The last column provides any
miscellaneous information thought to be useful to the reader.

REFERENCES: Just below each line, a reference key is given which provides the full reference
where the information in the cell was found. This reference Is very valuable to the reader that
wants to know more about a specific MOX rod assembly or irradiation. This reference key is
used in conjunction with the reference list,
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