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1 introduction
Before I start, a few words about BNFL. From 3
main sites ir> England we provide nuclear fuel cycle
services for all the British reactors and for reactor
operators in Europe, Japan and the Rest of the
World. We believe in the closed fuel cycle, with re-
use of the uranium and plutonium separated by re-
processing.

Our new thermal oxide fuel reprocessing plant
(THORP) has just come into active operation and
we will be reprocessing 7000 t of thermal oxide fuel
(PWR, BWR and AGR) over the next ten years.
However, we recognise that reprocessing is not the
only strategy for short-term or even long-term irra-
diated fuel management. There are alternatives,
but these alternatives need to be compared on a
consistent basis, taking account of all cost and
other implications, not just short-term factors. You
should also bear in mind that storage, even dry
storage is not a long-term solution.

In conjunction with a European electric utility we
derived a methodology for comparison. The key
step is the setting of selection criteria. What defines
the best option? The key stages of the methodol-
ogy are:

• Evaluate current situation
• Identify list of options/possible solutions
• Cost/funding analysis
• Selection criteria
• Optioneering/evaluation
• Conclusions
and will be described in Section 2.2.

2 Methodology

2.1 Value of the Methodology
The value of this methodology is that all interested
parties can take part in the analysis and together
derive the basis for decision-making. Some of the
questions picked out at random from those posed
in the study we carried out with the European utility
are shown below. We were able to answer all these
and I will describe how we answered the second
one at the end of the presentation.

• When can uranium and plutonium recovered by
reprocessing be recycled cost effectively in
VVERs?

• If reprocessing is not the short-term option cho-
sen, is storage of irradiated fuel at the original li-
censed nuclear reactor site preferable to a
separate storage-only site?

• Are modular vault dry stores and cooling ponds,
which necessitate significant capital investment
prior to deployment, more costly overall than
other options?

• Should the most suitable form of irradiated fuel
management be determined only by cost con-
straints?

2.2 Steps in the Methodology
2,2,1 Assess theJDurrenl Situation
What is the current situation on fuel arisings and
storage capabilities, storage regime, fuel character-
istics, storage locations? Who are the key person-
nel in the country concerned, utility men, regula-
tors, operators etc? Who should form the small
team along with the consultant? The consultant, or
rapporteur in the jargon, acts like a catalyst. He or
she simply accelerates a logical decision-making
progress that could take years without assistance.
Site visits are essential to gauge public feeling. And
we found a questionnaire approach much the best
way. We then had an immediate written record to
discuss, clarify understanding and even on occa-
sions compare differing answers.

£,2.2 Assess Priorities
How important is the spent fuel management prob-
lem? In what timescale does it need to be solved?
How does the problem fit in with the other Govern-
ment priorities? What are the criteria against which
you will be judging?

2.2.3 JDptions/Possible_SolutiQns
The technique used for generating possible solu-
tions was brainstorming and we found it convenient
to do this over a number of different time periods.

Possible options generated will not be a sur-
prise but at least we knew we had a finite set to
evaluate. Options were of course reprocessing
(Russia, UK, France) and direct disposal (in coun-
try/international repository) but in the interim, stor-
age. I stress again that storage systems are not a
long-term solution.

2.2.4 JSenedc-Storage-Systems
Systems we divided into five generic types:
• pond system;
• one piece flask (metal);
• two piece flask (concrete);
• canister in vault;
• bare fuel vault system.
Examples are the 6000 t pond at Krasnoyarsk in
Russia, the CASTOR iron flask for VVER 440/84
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fuel used at Dukovany in the Czech Republic, Si-
erra Nuclear Corporation's cask with its MSB,
multi-element sealed basket proposed for Zapo-
rozhie, Ukraine. Canister in vault example is
NUHOMS - probably the most widely-used dry
storage system so far, although only in USA. An-
other example is the French CASCAD system.
Bare fuel vault example is GEC Alsthom's as pro-
posed for Paks in Hungary.

2,2,5!..._C_QS.t/F.unding.Analysis

One of the major considerations is cost and to take
account of the fact that expenditure would be tak-
ing place at differing periods in time we used the
technique known as Discounted Cash Flow (DCF).
This represents a mathematic way to derive a fig-
ure known as the Net Present Value (NPV) which is
the amount of money that if invested now with an
assumed rate of return would meet the costs as
they arise. The option with the lowest NPV is
clearly the most economic. This technique also al-
lows the calculation of a budgetary provision, i.e.
how much to allow over the remaining reactor life-
time for spent fuel management. The choice of dis-
count will vary according to the particular situation
of the utility.

2.2.6 Selection Criteria

Cost and technical factors are not the only criteria
on which to make a decision. Our brainstorming
session identified a number of important selection
criteria. Likely ones will include:

• cost (life cycle);
• environmental;
• time to deploy;
• local content.
The choice of additional selection criteria will de-
pend on a country's situation.

2.2.7 Qptioneering/Evaluation
The way in which the options were evaluated was
for each time frame, the study team ranked the op-
tions and rated them against each of the criteria.

The host country or organisation must then decide
on the relative weightings of the criteria. For exam-
ple, is high local content crucial? It is then a
straightforward task to use a matrix to devise
weighted scores.

Without uranium and plutonium recycling the
reprocessing option is the most costly but environ-
mentally it is probably the best because of the
protection systems in operation and the controlled
and monitored way in which wastes can be dis-
posed of safely. Local content in this option is
minimal. In the study with the European utility,
where costs, local content and environment were
major issues, reprocessing was not the favoured
option. In that particular set of circumstances when
the totals were worked out in an objective manner,
it was concrete casks that had the highest score.

2,2.8 Conclusions
The conclusions that can be reached from this
methodical approach lead to firm recommenda-
tions based on objective assessments. The rec-
ommendations have ownership because of the, in-
volvement of the appropriate personnel at every
stage. The conclusions are unique - just as every
situation is unique. The methodology builds on ex-
isting expertise. It is not an imposed solution and
there is an excellent exchange of knowledge and
skills between the people involved.

3 Postscript
As a follow-up study we were asked to consider
storage location, be it for casks, vaults or whatever.
Three possible locations were considered and a
similar marking and weighting system was used to
derive the objective conclusion that the Nuclear
Power Plant was in this particular country the best
location, with economics and politics being the
major issues in this case.

I would simply end by saying that when a coun-
try is choosing its spent fuel management options, I
believe it should not just consider the short-term
nor costs in isolation. I hope you share that belief.

214


