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Abstract. The initial loading of BN-800 reactor includes fuel subassemblies (FSAs) with enriched uranium 
oxide (major part) and partially (16% of the total quantity) MOX fuel FSAs, which were fabricated using both 
the pellet technology and vibro-packing technology. With account of this specific core composition it is called 
the hybrid core. 

The core configuration was selected from consideration of simplification of the further transition from the hybrid 
core to the full MOX core and highest possible adaptation of BN-600 uranium FSAs fabrication to BN-800 

uranium FSAs fabrication. 

The hybrid core comprises three types of FSAs with the different content of fissile material (enrichment). The 
fuel enrichment zones boundaries and fuel column height have been retained the same as in the full MOX fuel 
core. To ensure compatibility of uranium and MOX FSAs, the plutonium content in MOX fuel was defined 
based on equal reactivity worth for respective types of FSAs. To minimize distortion of the power distribution, 
the MOX FSAs are arranged at the periphery of the hybrid core (within the high enrichment zone). FSAs with 
the MOX pellet fuel are arranged in the first row, and FSAs with the vibro-packed MOX fuel are arranged in the 
peripheral row, under less severe operation conditions. 

Key words: BN-800, core, uranium fuel, MOX-fuel. 

1. Introduction

The main goal for the development of the fast neutron reactor technology is to implement the 
closed nuclear fuel cycle concept. The closed nuclear fuel cycle makes it possible to 

considerably reduce the consumption of natural uranium in the nuclear power generating 
industry system and to reduce the amount of wastes for subsequent disposal. As of now, the 
most prepared is the closed nuclear fuel cycle with the use of MOX fuel. 

The uranium oxide fuel, which is more simple technologically, was used in BN-350 and now 

is employed in BN-600 reactor. In view of similar behavior of U02 and MOX fuel under 
irradiation, the operating experience with these reactors, especially with BN-600, is important 

for mastering the MOX fuel. Under the characteristic conditions of sodium-cooled fast 
reactors (high temperature level and high neutron flux) the sufficiently high fuel burnup of 

-12% h.a. by peak value has been successfully achieved.

Representative results have been obtained in the BN-600 reactor for MOX fuel pins; in 

particular, 42 FSAs have been irradiated with pellet-type MOX fuel to the peak burnup of 
11.8 % h.a. Also, 33 FSAs with vibropacked MOX fuel have been tested. 

The BN-800 reactor, developed with account of the successful operating experience with the 
BN-600 reactor, is oriented to the use of MOX fuel based on plutonium extracted from the 

spent nuclear fuel (SNF), including SNF from VVERs. This will enable mastering of 
technologies at different stages of a closed nuclear fuel cycle. 
















