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ABSTRACT

The U.S. Department of Energy (DOE) has signed a contract with Duke Cogema Stone
& Webster (DCS) for fabrication of mixed-oxide (MOX) fuel and irradiation of the MOX
fuel at the Catawba and McGuire pressurized-water reactors (PWRs), operated by Duke
Power. The first load of MOX fuel is scheduled for 2007.

In order to use MOX in these plants, Duke Power will have to apply to the Nuclear
Regulatory Commission (NRC) for amendments to their operating licenses. Until
recently, there have been no numerical guidelines for determining the acceptability of
license amendment requests. However, such guidelines are now at hand with the
adoption in 1998 of NRC Regulatory Guide 1.174, which defines a maximum value for
the permissible increase in risk to the public resulting from a proposed change to a
nuclear plant's licensing basis (LB).

The substitution of MOX fuel for low-enriched uranium (LEU) fuel in LWRs will have an
impact on risk to the public that will require regulatory evaluation. One of the major
differences is that use of MOX will increase the inventories of plutonium and minor
actinides in the reactor core, thereby increasing the source term for certain severe
accidents, such as a core melt with early containment failure or a spent fuel pool
draindown. The goal of this paper is to quantitatively evaluate the increase in risk
associated with the greater actinide source term in MOX-fueled reactors, and to
compare this increase with RG 1.174 guidelines.

Standard computer programs (SCALE and MACCS2) are used to estimate the increase
in severe accident risk to the public associated with the DCS plan to use 40% cores of
weapons-grade MOX fuel. These values are then compared to the RG 1.174
acceptance criteria, using publicly available risk information. Since RG 1.174 guidelines
are based on the assumption that severe accident source terms are not affected by LB
changes, the RG 1.174 formalism must be modified for this case. A similar modification
of RG 1.174 acceptance criteria has been recently proposed by the NRC's Advisory
Committee on Reactor Safeguards to account for accidents in which fuel degradation
occurs in air rather than in steam.


