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I will briefly describe the experience gained using different fuels in
the SAPHIR reactor in Switzerland. The SAPHIR has been operating since 1957
and was the first swimming pool reactor built outside of the United States,
which was originally known as the Geneva Conference Reactor. The first core
was loaded with 20 percent enriched high density U02 fuel with a density
of about 25 grams per cc, fabricated in 1955 by Oak Ridge National Laboratory.

After a few years of operation at a power level of one MW, more than one
batch of the elements released small amounts of fission products mainly Xe and
Kr. When these releases were discovered, high enriched fuel was becoming
available so that the fuel fabricators began to produce the lower density
high enriched fuels. During this transition from fabrication of low to high
enriched fuels no one could foresee that the stone age of nuclear fuel fab-
rication would come back again. Therefore, we did not investigate the reasons
for the fission product release from the high density low enriched U02 fuel.

The second fuel type used in the SAPHIR was the 90 percent enriched low
density U308 fuel fabricated by NUKEM. This high enriched fuel has per-
formed satisfactorily over the years. Since 1968, the core has been using
improved 23 plate fuel elements with a loading of 280 grams of uranium.

The reactor power has been recently increased to five MW. An additional
increase in the power level to 10 MW is planned at the end of next year so
that heavier loaded elements will be needed.

In order to follow the recommendations of the INFCE working group C
and in cooperation with the reduced enrichment program, we intend to initially
reduce the fuel enrichment to 45 percent. Last year we ordered five fuel
elements with a loading of 320 grams 235U/element and 45 percent enrichment
for full power tests. Unfortunately, the delivery of the necessary enriched
fuel uranium has been delayed and it is not available at this time. If fuel
element irradiation tests are satisfactory, full core tests will be made.

As a reactor operator, it is my opinion that there is no doubt that the
45 percent enriched fuels can be used in the near future for most of the
reactors in the range of to 20 W without changing the current fuel element
geometry. Concerning the 20 percent enriched fuels, the results presented
during this conference have shown that much more work is needed not only in
the fuel fabrication area, but also in the thermal hydraulic and safety design.
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