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TO: Sr R. Ssplrie, Manager, Oak Ridge Operations Office

A. ̂
FROM: R, W. Cook, Director DMsloii of ProdttCtloa, WasMngtoa
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Subj: PARTIALLY ENRICHED D-235 FOR USE AS FUEL IN

OFF-SITE a^EARCH REACTORS
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JTbe at vision of Research is considering several proposals from universt
gtiek and agencies of the government for research reactors. Some of
th^se proposals involve amounts of Mj^ly enriched fissionable material

^ in fexcess erf that which can be loaned under th© existing law. The
Pefinsylvania State College, the University of Michigan, and the
t%4tertown Arsenal have plans for reactors (similar to the BSP at Oak
^#fge| each requiring about 3.1 Kgs of U-235, In order legally to

..'Tb^n the fissionable material for these reactors, it maybe necessary to
sn|ply diluted or partially enriched fissionable material instead of the
^^hly enriched material. Although T. H. Johnson has discussed this
r0p4hlem r#e®ntlv in a tel^bblem recently in a telephone conversation with A. M. Weinberg

t  jfi.

, ■ ■
Research Division would also like written comments representing the

l>|aions of appropriate personnel on the following points.

The economic and technical feasibility of obtaining partially
enriched material from the production stream or by diluting
end-product material.

The problem of processing and fabricating such partially
enriched material and the re-processing of used fuel. (W© are
also asking Arco to supply us with information on tMs point.).

The amount of U-235 required for a given reactivity or power
level V® the degree ai enrichment.

*

The effect of partial enrichment on core design in'the BSF.

Us effects on water-boiler reactor design and possible diffi
culties with solution chemistry.

A rough estimate of the cost of any special facilities (involviHg
the above points or any others which may occur to' you),,
which would be necessary if ORNL were to ii|p.pl.i
enriched fuel for research reactors,
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It it becomes necessary to set up r^pecial facilities for the production of
partially enriched fuel, it may foe desirable t.o standardize on on® or two-
isotopic concentrations. In this connection, we would Uke to know what
degrees of enrichment would be desirable considering both the problem c'
supplying the fuel and the legal restrictions on the amounts and concentre
tions which can foe loaned. In order to comply with the law. it can be assumed
that the amount of contained tJ-235 must be less than thal-?^iwi in Kg by
(on® divided by the isotopic concentration of U-BSS raised to the 0,7 power)
The proposals received so far contemplate steady power levels of up to 100 Kw
and intermittent operation up to 1 magawatt. Although a power level of
I magawatt may not be allowed in some reactors foe-cause of safety -require
ments, if,nevertheless seems desirable to consider operation up to the power
levels la determining the amounts and concentrations of -fissionable material- ,
to be used.

-V^

Another possibility , of course. Is that the Ato-mic Energy Act may be changed
with respect to the amount of fissionable material which can be leaned.
The General Coansel is considering this possibility now. However, if it
appears that the desired power levels and neutron fluxes can be achieved
by the use of partially enriched material, witheut, excess.ive cost to the
Commission, it may not be necessary to change the law. This is the reason
for requesting -cost estimates for the special facilities which may be needed
to supply partially enriched fuels.

r-%f/

Some of the proposals which have been received, particularly those of
Pennsylvania State College and the University of Michigan, are in advanced
stages of desipt. These two reactors would be financed entirely by the
institutions themselves, and the -Commission is requested only to supply and
reprocess.the fuel el-eme.nts. ■ The proposals have not yet been cleared by
the Reactor Safeguard Committee, but the main obstacle to the negotiations
appears to be the legality of transferring the fissionable material. The
Research Division would like your comments and opinions on these questions

. ..as soon as possible.
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