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Abstract

There are two completed design concepts of NPP
with BN-800 type reactors developed with due regard
for enhanced safety requirements. They have been
created for the 3rd unit of BeloyarskNPP and for three
units of South Ural NPP. Both concepts are proposed
to use mixed oxide fuel (MOX) based on civil
plutonium. At this moment economical estimations
carried out for these projects need to be revised in
connection with the changes of economical situation
in Russia and the world nuclear market structure. It is
also essential to take into account the existing problem
of the excess ex-weapons plutonium utilization and the
possibility of using this plutonium to fabricate MOX
fuel for the BN-800 reactors.

Methods, Results and Discussion

Construction of a MOX fuel production plant
(CompIex-300) and the BN-800 reactors at the site of
Beloyarsk and South Ural NPPs began in the early
1980s. Today it has halted from economical difficult
lies and the funding problem is still indefinite. Mutual
dependence of the BN-800 reactors and Comlex-300
complicates the attraction of investments to complete
construction of just one BN-800 reactor.

Along with the use of MOX fuel in the BN-800
reactor, it has been considered an option to use uranium
foe! until Complex-300 is put into operation. This in-
creases its capacity at an adequate level to provide the
MOX subassembly demand of the BN-800 reactor.

In the economical studies, the fuel component of
electricity generation cost is an essential parameter and
its analyses are very important in making a decision in
foe opening mode of the BN-800 reactor operation.

The cost of the fuel components of electricity gen-
eration for the BN-800 reactor was assessed for op-
tions of BN-800 operation with MOX fuel based on
civil and ex-weapons plutonium and with uranium ox-*
ide fuel. The initial data included MOX fuel produc-
fion costs at the Complex-300 with regard to current
status of construction works on the plant, modern esti-
nates of purchasing prices of nuclear fuel, and changes
of technical parameters of the BN-800 reactor. AH
tost data are given for the basis date of January 1,1999.

It was shown that increasing fuel burnup by - 2 %
and removing the radial breeding blanket of the BN-
800 reactor reduce the fuel component value by about
24%. Besides, it should be noted that the MOX fuel
production scale is significantly affected by the MOX-
fueled subassembly cost for the BN-800 reactors. Sac-
rificing that, the fuel component of electricity genera-
tion for two BN-800 reactors is reduced by about 20%,
for three reactors - by about 35% and for four reactors -
by more than 40% in comparison with fuel component
for one reactor.

The option of using uranium oxide fuel in the BN-
800 reactor yielded similar allowances to the
considered options for the MOX-fueled BN-800
reactors (fuel burnup increasing up to 12% and
removing of radial blanket). The fuel component for
uranium option is reduced by more than 50% compared
with the fuel component for the design option of the
BN-800 reactor with MOX fuel.

Conclusions .

The obtained result proves the assumption of
preference to use the uranium core for BN-800 in the
early stage of its operation. In the course of time the
relation among the fuel components will change in
favor of MOX fuel using the options as a result of the
inevitable uranium price increase.

In prospect, it makes sense to consider a possibility
to use reprocessed uranium that will obviously provide
a significant reduction of fuel component for the option
of the BN-800 reactor with uranium fuel.

Another way to reduce BN-800 fuel component
might be to accumulate isotopes in assemblies that are
posed instead of radial breeding blanket assemblies.
Now only radial breeding blanket replacement with
steel assemblies is under consideration.

Moreover, in evaluating the fuel component it
might be reasonable to regard joint generation, both
electric and thermal power, as thermal delivery is a
very big problem for Russia, especially for the regions
where BN-800 reactors are planed to be constructed.
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