CCHEN Activities for Minimisation of the Use of HEU in Chile

Juan Klein

Chilean Nuclear Energy Commission

Santiago, Chile

ABSTRACT

In 1979, an expert mission of the IAEA visited the Chilean Nuclear Energy Commission (CCHEN) with the purpose of informing about an international programme aiming at reducing the use of highly enriched uranium (HEU) in civilian activities by promoting the conversion of the research reactors to low enriched uranium (LEU) fuel. CCHEN’s authorities welcome this initiative and initiated feasibility studies to convert the two Chilean research reactors.
Preliminary studies indicated that RECH-1 could not be converted to the use of uranium with enrichment less than 20% due to the low uranium density available at that time. Later on neutronic calculations confirmed that for the RECH-1 the minimum enrichment needed for the available fuel was 45%.
In 1982, an agreement between Chile and the United Kingdom, for the supply of 45% enriched uranium fuel for the RECH-1 reactor, was signed. In 1984, CCCHEN received 40 MTR fuel assemblies fabricated by UKAEA. The conversion of the RECH-1 reactor was carried out stepwise, going through mixed core configurations, where the highly enriched uranium (80%) fuel assemblies were gradually replaced by the less enriched fuel assemblies. In 1989, the conversion of the RECH-1 reactor to the use of 45% enriched uranium fuel was completed. 
In 1995, CCHEN initiated a fuel fabrication programme to fabricate 50 MTR type fuel assemblies for the RECH-1 reactor using LEU fuel. In December 1998, the first two LEU fuel assemblies were loaded into the core, beginning the operation of the reactor with a mixed core of HEU (45%) and LEU (19.75%). The number of LEU fuel assemblies in the reactor core was gradually increased until May 11 2006, when the RECH-1 was fully converted to the use of LEU fuel.
CCHEN has also a second reactor, the RECH-2, which is in long term shutdown condition. The fuel inventory of this reactor consists in 29 HEU (90%) MTR fuel assemblies. Conversion studies using LEU fuel, including a re-design of the fuel assembly, have been done. Future operation of this reactor is planned only with LEU fuel.
A total of 58 spent fuel assemblies 80% enriched were returned to the United States, in two shipments under the U.S. take back programme. The first shipment involving 28 fuel assemblies was carried out in August 1996 and the second in December 2000. These two shipments resulted in a significant reduction of the inventory of highly enriched spent fuel in Chile.
