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The god of this project isto develop mixed thorium-uranium (Th/U) dioxide fuds that can be operated to
ardaivedy high burnup in current and future commercid light water reectors (LWRS). The areas of nuclear
technology that apply to the research proposed are “proliferation-resistant reactor and fuel” with “higher
performance efficiency” that will enhance the “management of nuclear wast€’. The rdlaed engineering
research involves “fuel sysems/cycle development” and “radioactive waste’.

This project isled by The Idaho National Engineering and Environmental Laboratory (INEEL), with the
collaboration of three universties (University of Horida, Massachusetts Indtitute of Technology, and Purdue
Univerdity), and includes the participation of dl of the pressurized-water-reactor and fue vendorsin the
United States. Framatome Technologies and Westinghouse will be active task participants. The other
vendors will participate in the evduation of the findings of this team.

In the 1950s and early 1960s, Indian Point I, one of the first commercid nuclear power plants, was
designed and garted up usng THU fuels. Although this fuel was only used in the first cycle of operation,
the Shippingport reactor used THU fuelsfor saverd cycdes At varioustimes since, interest in thorium was
renewed for various gpplications, including the use of thorium as an anti-proliferation fud. However, none
of these activities led to gpplications. These previous programs had three shortcomings relative to present
needs: (1) The previous work presumed fuel reprocessing and re-cycle, (2) sart up fissle needs were
provided using high enriched U-235, and (3) date-of-the-art fud burnup for LWRs was gpproximately haf

of today’ s best capability.

Prdiminary work performed a INEEL indicates potentialy sgnificant advantages for Th/U dioxide fuds
when utilized under the projected higher burnup conditions. Th/U could lead to fuel cost advantages over
the current uranium cycles, is more proliferation resstant than uranium cycles, and could provide benefits
to DOE's high-level nuclear waste program.
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This project gpans three years and is organized into four tasks. Task 1 will consst of fuel cycle neutronics
and economics andyds to determine the economic viability of a Th/U fud cyde in
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Continued 99-0153

PWRs. Task 2 will determine whether or not Th/U fud can be manufactured economically. Task 3 will
evauate the behavior of Th/U fud during normd, off-normal, and accident conditions and compare the
results with the results of previous uranium fuel evauations and the U.S. Nuclear Regulatory Commission
licenang sandards. Task 4 will determine the long-term stability of Th/U waste. The product of this project
is a conceptud design and attendant report that establishes the feasihility of usng ThU fuels in current
commerciad pressurized water reactors.
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