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Abstract

Some of the important problems of the contemporary nuclear fuel cycle connected with Pu are:

a) lack of Pu market

b) uncertainty of the FBR future

c) there is a gap which exists for more than 10 years between production and demand of natural
uranium

Up until 1980 Pu was considered as a potential energy source for the near term. The future of the
nuclear fuel cycle included Pu generation and utilization of large number of FBRs.

From an asset Pu is now considered to be a dangerous and toxic waste which should be disposed of by
burning in reactors or "immobilization".

1. The Pu problem for Bulgaria

The change of the attitude towards Pu creates problems since there is a possibility that in future Pu
can be returned in vitrified form as HLW mixed with fission products and other actinides. The
second problem is economical, should there be a credit for Pu in SNF in case of reprocessing.

The delay of Pu utilization in FBRs has changed the direction of the effort for use of Pu - now a
number of countries are producing MOX fuel for LWRs. The problems of burning Pu in LWRs are
both economical and technical:

• the cost of MOX fuel production is high - at present the cost of a MOX FA is approximately 5
times higher than the cost of production of FA from fresh uranium. The prospective is to reach a
four fold cost at the beginning of the new century. Most probably the cost will decrease further.

• the energy output from civilian Pu is not very high. The optimal strategy is to use CPu in FRs and
Wpu in LWRs. The use of WPu is connected with safeguards problems and probably very few
LW reactors will be allowed to burn Wpu.

• the physics of reactor using MOX fuel is changed. The basic differences between a core with a
uranium fuel and MOX fuel are:

• a) the neutron spectrum is shifted to higher energies which reduces the control rod worth, the Xe
poisoning and other effects related to the absorption in the thermal region



• b) the negative fuel temperature coefficient is increased due to the high resonance of 1 eV in
Pu240

• c) the fraction of delayed neutrons is reduced

• d) the change of Keff versus burnup is slower than for uranium fuel and generally it is not a
quasilinear function

• e) the percent of Pu in MOX should be increased since the other actinides except Pu241 introduce
negative reactivity

The change of the physics of MOX fuel does not require a new control rod system if the fraction of
MOX fuel is not greater than 30%.

But in the long term Pu is not a waste

The arguments for such a statement are:

• Production of U is less than demand by approximately 20%. This is the state of uranium
demand/production problem for nearly 10 years which has lead to considerable exhaustion of
existing stockpiles. The price Of U308 has been increasing for the past years which can lead to a
change of the attitude to the MOX fuel. Inevitably the production costs of MOX fuel will be
reduced with the new large scale facilities which are under construction in Europe and Russia.

• The strategy of MINATOM (Russia) which considers only the reactor utilization of Pu.

• At present the nuclear energy cycle in Russia cannot utilize Pu in the short term - (next 10-15 y).
The optimal option is to burn Pu in the MAYAK site if the facility COMPLEX 300 and at least
two FRs are finished. There is a possibility to use MOX fuel in VVER-1000 although there is no
national experience.

• In a NEA report on the economics of the NFC [1] there is a declared credit of 1.3% for Pu and
2.9% for the low enriched uranium from reprocessing.

2. CONCLUSION

The evaluation of the future of Pu utilization in reactors and the uranium production implies that after
a certain period (10-15 y) there is a possibility for Pu market.

The countries without reprocessing facilities or facilities for Pu storage should have economic interest
in order to support the reprocessing option.
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