
Summary / Objectives:

BN-600 and BN-800 Operating Experience

This presentation will first place the context of the choice of Sodium Fast Reactor 
in the French Nuclear Policy and its rationale for a closed fuel cycle. It will then 
present the position of the French Sodium Fast Reactor program in the context of 
Generation IV. The presentation will then focus on the ASTRID (Advanced Sodium 
Technological Reactor for Industrial Demonstration) project. The technical 
achievements, major innovation progress and management challenges will be 
presented. The ASTRID project description will highlight the major use of digital 
tools (numerical simulation, use of virtual reality, multiscale and multi-physics 
modeling, PLM: Product Lifecycle Management) used to perform efficiently such a 
complex project.
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Long-term experiment of SFR in Russia and basic concept of BN-600:
The SFR development has been ongoing for more than 60 years in USSR and 

Russia, and multiple prototype and experimental reactors and industrial power 
units have been operated. The fundamental difference of BN-600 from previous 
SFR in Russia is pool type arrangement of primary coolant. The successful 
operation of BN-600 has been continued from 1980.

Core and load factor of BN-600:
The burnup design of BN-600 was gradually enhanced with core modification.

The successful operation and research made it possible to increase the design 
value of fuel burnup up to 11.1 % h.a. and change over the longer fuel element 
life time with 4-hold reactor refueling.
The average load factor is 74.25% by 2017, and during 1982-2004, the load 
factor slightly decreased due to scheduled maintenance. Only 3 % of whole was 
due to failure of the equipment or personal errors. The failures mostly occurred 
in electric supply system and technical equipment of 3rd circuit.
The operating-time of SFR equipment testify to good compatibility of coolant 

with structural materials used and its low corrosion activity.



Sodium leaks:
The sodium leaks outside and inter-circuit leaks in SG was gained at the early 

stage of operation. 27 sodium leaks were detected and there were 14 cases 
sodium fires. The accumulated leaks experience proved the effectiveness of the 
protection systems, and no sodium leaks occurred in this 24 years.

Steam generator have demonstrated high performance characteristics and have 
operated without inter-circuit leaks for 27 years except 12 leaks in early stage of 
operation.

Key result of BN-600:
During the operation of BN-600, many kind of goals were achieved in addition 

to more than 147.4 billion kWh of electricity production. On of most important 
results is the fact that the design parameters for sodium large-scale equipment 
operation period and life time have been achieved and even exceeded.

The life time of BN-600 was extended 10 years in 2010 and activities are 
currently underway to re-extend by 2020.



Basic concept of BN-800:
One of main issue of BN-800 is the demonstration of closed fuel cycle. The

hybrid core system with both of MOX and enriched uranium fuels are used. BN-
800 was designed based on BN600 design but it has number of new things 
including safety systems. BN-800 has operated 14543 hours and generated 9.4 
billion kWh of electricity by the end of 2017.

Prospect for further SFR development in Russia and conclusion:
In compliance with further objectives in development and improvement of 

SFR technologies, demonstration of closed fuel cycle, commercialization of SFR 
technology, and development of large-scale SFR technology are highlighted. 




