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The strategy of the development of the nuclear power industry in Russia approved by the
Government in 2000 besides further efforts for evolutionary LWR provides for the R&D for innovative
reactor systems. In the SMR range such reactors now under development are high temperature modular
helium gas turbine reactor GT-MHR and heavy metal-cooled reactor BREST.

The next stage of the development of nuclear power industry in the world dictates a set of new
requirements to the reactor and fuel cycle technologies. The basic requirements for the new generation of
fast reactor are:
- complete reproduction of nuclear fuel in the reactor core and exclusion of weapon grade plutonium

production;
- natural reactor safety with elimination of the most severe accidents;
- economic competitiveness of electricity production through the reduction of NPP capital cost.

The researches, feasibility and design studies have shown that the fast lead-cooled reactors
(BREST) of various capacities allow solution the above-stated problems of large-scale nuclear power
development for the 21 st century.

Uranium blanket as well as weapon grade plutonium production is excluded in the BREST
reactor. The peculiarities of the BREST create the preconditions to use of a simplified technology of
reprocessing of irradiated fuel. Basically it consist in not very deep purification of the fuel from fission
products, exclusive of plutonium recovery. That creates a rather high level of the reprocessed fuel
radioactivity and provides inherent physical protection of the fuel at all steps of a fuel cycle.

Besides this technology will allow arranging on-site fuel reprocessing, excluding a possibility for
fuel theft and fuel transportation accidents, ensuring long-term controllable storage of nuclear wastes in
special on-site storage up to its final disposal. Thus, only initial loading of enriched uranium-plutonium
fuel to reactor core is required. Further feeding of fuel can be provided using uranium-238 and does not
demand additional uranium-235 and plutonium makeup.

The current Russian R&D program till 2010 provides for construction of 300 MW(e)
demonstration BREST-type reactor.

The international project of helium-cooled nuclear reactor with gas turbine (GT-MHR) is being
currently developed within a frame of the program for disposal of weapon-grade plutonium released from
military programs.

In 1997 within frameworks of the four-lateral Agreement between Russia's Atomic Energy
Ministry (Minatom), General Atomics Corp. (USA), Framatom ANP (France) and Fuji Electric (Japan) a
Conceptual Design of the GT-MHR plant was accomplished. In has gone through a number of domestic
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and international review procedures, then it has been proved and recommended for further development
as one of the promising lines in creation of new generation power plants.

Since 1999, in conformity with the "Agreement between the Russian Federation Government and
the USA Government on scientific & technical cooperation in field of management of plutonium released
from military programs" dated July 24, 1998, development of the plant Preliminary Design is deployed.

Specific features of the GT-MHR plant are:
- high power conversion efficiency (about 50 per cent);
- likelihood of high potential heat application in various industrial processes;
- enhanced safety caused by intrinsic features (reactor self protection ability) and impossibility to melt

the active core in any accidents;
- effective utilization of nuclear fuel and possibility to implement various options of fuel cycles

(uranium, plutonium, thorium, MOX-fuel);
- minimized thermal and radiological impacts to the environment.

The report shows potentialities and profits of the GT-MHR application. Arguments in favour of
such plant utilization are associated not only with high level of its inherent safety and economic
effectiveness, but also with high burn-out of initially loaded plutonium. Discharged spent fuel may be
used for final disposal without preliminary processing.

83


