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abstract

HEU is considered a direct use material because it can be used for the manufacture of nuclear explosive devices without further enrichment. Unirradiated (or “fresh”) direct use material does not contain substantial amounts of fission products; it would require less time and effort to be converted to components of nuclear explosive devices than irradiated direct use material (e.g. plutonium in spent reactor fuel) that contains substantial amounts of fission products.

During a period of approximately ten years after President Eisenhower’s “Atoms for Peace” speech, the U.S. and Soviet Union exported research reactors (RRs) to about 40 countries. The RRs supplied by the Atoms for Peace program initially used non weapon-useable LEU fuel, but, for different reasons like desire for higher neutron fluxes and longer fuel life, many countries gradually switched from LEU to HEU. By the late 1970s, most RRs were using weapon-useable HEU and most of those weapon-grade (93% U-235) HEU fuel and the United States was exporting about 700 kilograms of HEU a year to foreign RRs. Like the United States, the Soviet Union also exported RRs and the HEU fuel to operate them to other countries. Also other countries, like China, the U.K. and France, each provided a small amount of HEU to fuel research reactors in foreign countries. However, Russia and the U.S have been the dominant suppliers. In addition, the U.S. and Soviet Union built even more HEU-fuelled research reactors domestically than they exported.

HEU is also used in large classes of reactors including critical facilities, pulsed reactors, icebreaker propulsion reactors and naval reactors. The main commercial producers use HEU in the production of the fission product 99Mo, whose decay product 99Tc is widely used in medical procedures.

As a consequence of all the above mentioned causes, significant inventories of fresh and irradiated HEU, in different types of civilian facilities, have built up worldwide.

In this paper an overview of the basics facts on present civilian uses of HEU worldwide is presented, including a basic explanation of why HEU is perceived as a non-proliferation concern and a description of the main uses and worldwide inventories of HEU. As the IAEA has been long involved in supporting efforts associated with reducing the amount HEU in international commerce, the paper also includes a summary on IAEA projects and activities that directly support the Reduced Enrichment for Research and Test Reactors (RERTR) programme and the efforts to return research reactor fuel to the country where it was originally enriched.

