
May 11, 2005

MEMORANDUM TO: Carl J. Paperiello, Director
Office of Nuclear Regulatory Research

FROM: Jack R. Strosnider, Director
Office of Nuclear Material Safety   /RA/ /s/ by MVFederline for
  and Safeguards

SUBJECT: USER NEED MEMORANDUM - REQUEST FOR ASSISTANCE
REGARDING EXTENSION OF THE TECHNICAL BASIS FOR
BURNUP CREDIT IN SPENT FUEL CASKS

The Office of Nuclear Material Safety and Safeguards (NMSS) requests assistance from the
Office of Nuclear Regulatory Research (RES) on developing a technical basis for further
expanding the recommended range for applying burnup credit in spent fuel transportation and
dry-storage casks.  This is a follow-on request to a previous user need request about
developing the technical basis for granting burnup credit.  The original request resulted in the
issuance of guidance for including the changes in fissile content and production of actinide
neutron poisons when performing the criticality safety analysis of a spent fuel cask.  This
current request seeks a basis for further expanding the burnup credit scope.

Background

When fuel is irradiated in a reactor, its reactivity decreases.  This reduction of reactivity with
burnup is caused by:  (1) the change in fissile content of the fuel; (2) the production of actinide
neutron absorbers; (3) and the production of fission-product neutron absorbers.  Historically,
criticality safety analyses for spent fuel casks, including dry-storage, transport, and dual-
purpose casks, have been performed under the assumption that the fuel is unirradiated.  This
“fresh fuel” assumption has been used as a bounding condition because there were unresolved
issues, about the technical basis and methods for including credit for fuel burnup, to support an
application for a general license.  However, there has been, and continues to be, significant
industry interest in applying burnup credit to spent fuel casks, because of the potential for
increases in the capacity and operational efficiencies of the casks.

In response to this industry interest, the Spent Fuel Project Office (SFPO) issued Interim Staff
Guidance 8 (SFPO ISG-8) entitled, “Limited Burnup Credit in the Criticality Safety Analyses of
PWR Spent Fuel in Transport and Storage Casks,” on May 13, 1999.  SFPO ISG-8, Revision 0,
established the basic principles for granting credit for fuel burnup in the criticality safety analysis
of spent 
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fuel transportation and dry-storage casks.  The initial version of SFPO ISG-8 was quickly
followed by Revision 1, on July 30,1999.  This revision refined the structure for granting burnup
credit and more clearly outlined the range of applicability, based on the publicly available
technical information and data at the time.

The first two versions of SFPO ISG-8 were limited to pressurized-water-reactor fuel; did not
include the effects of fission products; and had a limited applicability in terms of range of initial
fuel enrichment, burnup values, and fuel conditions during irradiation.  It was recognized at the
time that the range of applicability for burnup credit that could be supported by the available
data was limited.  At the same time, there was a commitment to expand the scope of SFPO
ISG-8 as more data becomes available and a broader analytical basis is developed.

In response to continued industry interest in burnup credit, NMSS sent a user-need request to
RES (dated June 28, 1999) to provide assistance in developing a technical basis for expanding
the range of applicability of the burnup credit methodology.  As a result of this request, RES
implemented an extensive program to develop this technical foundation.  That program sought
to identify all data publicly available at the time and perform extensive analyses to create an
appropriate basis for expanding burnup credit.  As a result of the information developed by the
RES effort, Revision 2 to SFPO ISG-8 was issued on September 27, 2002.  SFPO ISG-8, 
Rev. 2, increased the recommended scope of burnup credit in spent fuel transportation and dry-
storage casks by: (1) expanding the range of fuel burnup and cooling times; (2) including fuel
assemblies with burnable absorber inserts during irradiation; (3) removing the loading offset for
initial enrichments from 4 to 5 percent; and (4) citing an acceptable source for establishing
bounding burnup profiles.  However, because of continuing data limitations, SFPO ISG-8, Rev.
2, still did not include the effects from fission products.

In an effort to optimize spent fuel operations, the industry has been increasing the capacity of
its proposed cask designs.  The combination of higher cask capacity and limits on the amount
of boron that a poison absorber plate can reasonably hold has created the need to expand
burnup credit to include the effects of at least some fission-product neutron absorbers.  In
recognition of this need, the U.S. Department of Energy (DOE) has initiated efforts to obtain
additional data, on burnup credit, that have not been previously available.  The data to be
acquired include isotopic assay information and critical experiments containing fission products. 
It is expected that these data can facilitate an expansion of the technical basis for burnup credit
and support a revision of SFPO ISG-8 to include fission-product effects.

Needed Assistance

NMSS requests that RES develop a technical basis that can be used to expand the scope of
the guidance on burnup credit to include effects from fission-product neutron absorbers.  It is
understood that the data DOE is acquiring will be available to the Oak Ridge National
Laboratory (ORNL).  Thus, the RES development program should coordinate with ORNL to
facilitate the analysis and processing of the fission-product data as they become available. 
Although the data that DOE plans to acquire include both information on actinides and fission
products, the most immediate need for NMSS is for expanding the technical basis to include
fission products.  In addition, any other potential sources of data that will help this effort should 
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be pursued.  As time and funds permit, RES is also requested to use the DOE data and any 
other sources of information to strengthen and broaden the current basis for granting credit for 
actinides.  In the long term, strengthening the basis for giving credit for actinides will help to 
compensate for any reduction in the safety margin resulting from the addition of credit for
fission products.  Finally, industry has shown interest in applying some burnup credit to boiling-
water-reactor (BWR) fuels, and RES is requested to address the issues unique to BWR fuels to
the fullest extent possible.

After SFPO receives the results of this development program, it will revise SFPO ISG-8 to
further expand the recommended scope of burnup credit, as appropriate.

The NMSS points of contact for this effort are Carl Withee, at 301-415-8534, and Andrew Barto,
at 301-415-3082.



C. Paperiello                                           -3-

May 11, 2005
be pursued.  As time and funds permit, RES is also requested to use the DOE data and any 
other sources of information to strengthen and broaden the current basis for granting credit for 
actinides.  In the long term, strengthening the basis for giving credit for actinides will help to 
compensate for any reduction in the safety margin resulting from the addition of credit for
fission products.  Finally, industry has shown interest in applying some burnup credit to boiling-
water-reactor (BWR) fuels, and RES is requested to address the issues unique to BWR fuels to
the fullest extent possible.

After SFPO receives the results of this development program, it will revise SFPO ISG-8 to
further expand the recommended scope of burnup credit, as appropriate.

The NMSS points of contact for this effort are Carl Withee, at 301-415-8534, and Andrew Barto,
at 301-415-3082.

DISTRIBUTION:
SFPO r/f              E. Heumann, SFPO NMSS r/f MFederline JStrosnider

ML051150536    *See previous concurrence      

OFC SFPO SFPO SFPO SFPO

NAME CWithee* ABarto* LCampbell* MWHodges*

DATE 4/19/05 4/19/05 4/19/05 4/21/05

OFC SFPO TechEd     NMSS:DD NMSS:D

NAME EBrach EKraus MFederline JStrosnider

DATE 4/25/05 4/26/05       05/11/05      5/11/05
                             OFFICIAL RECORD COPY


