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ABSTRACT
International concerns about the proliferation of nuclear materials have generated interest in the development of LEU (low enriched uranium, <20 % 235U) fuel to facilitate the conversion of research reactors operating on HEU (high enriched uranium, typically 93 % 235U) fuel.  AECL has considerable experience in the development and testing of fuels for both research and power reactors.  This paper reviews AECL’s development of LEU fuel for the NRU, MAPLE and SLOWPOKE research reactors, and summarizes the status of the current program to develop higher density LEU fuels based on UMo.

In the 1980’s AECL began to develop LEU fuel for the NRU reactor as part of an international effort to reduce the commercial use of HEU, and thereby increase the proliferation resistance of research reactors.  The replacement LEU fuel elements contain a high-density uranium compound, U3Si, dispersed in an aluminium matrix.  The metal-matrix composite fuel cores are fabricated using powder metallurgy techniques, then extruded with finned aluminium cladding, which is welded to aluminium end plugs.

When AECL began the design of the MAPLE family of research reactors (10-30 MWth), the decision was made to base the LEU fuel design on the well-tested and highly successful NRU fuel element design, scaled appropriately for the smaller reactors.  The fuel elements and bundles are manufactured in a modern production facility at the Chalk River Laboratories.  This facility is licensed to manufacture Al-U3Si dispersion fuel for the NRU, MAPLE 1 and 2, and HANARO reactors.
The SLOWPOKE reactors were initially designed to operate with HEU fuel elements similar in concept to the NRU fuel but without fins.  AECL subsequently developed and qualified LEU fuel for the SLOWPOKE reactors based on extensive experience developing fuel for the CANDU( reactor.  The replacement LEU fuel elements contain UO2 pellets loaded into Zircaloy sheaths, with welded end caps.

AECL is currently collaborating with international partners in the development of high density UMo fuels for research reactors.  Mini-elements have been fabricated and irradiated to high burnup in NRU, and post-irradiation examinations have recently been completed.  The status of the program is summarized in this paper.

CANDU( is a registered trademark of Atomic Energy of Canada Limited (AECL).





