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ABSTRACT

Complete standardization of research reactor fuel is not possible.
However the transition from HEU to LEU should be an oppor-
tunity for a double effort towards standardization and optimi-
zation in order to reduce cost.

In addition to the detailed technical presentation given by Yves FANJAS we
would like to propose to you some general consideration about the foreseeable
evolution of the research reactor fuel element production, and to make some
suggestion about what we could do now in order to influence this evolution in view
of taking the best advantages of the transition period that we shall probably be
crossing shortly.

A fuel producer like CERCA, that has been in the business continuously for
25 years now, has had the thrilling opportunity of taking part in the start-up and in
the evolution of many reactors of all types from the very sophisticated ones (like
RHF in Grenoble, ORPHEE near Paris or KUCA in Japan), to the more conventional
ones, multipurpose reactors, that their operators have very often modified step by
step, improving their characteristics, namely through various changes in the fuel
design. It has been our duty to follow this evolution, to help the reactor operators
to solve their problems and to go in the direction they wanted to go. We feel that
the present period will again provide a wide field for such gradual new adjustments
and we are willing and happy at CERCA to continue our fruitful cooperation with
the reactor teams.

It is quite clear that each reactor has its own requirements and that the fuel
must be adapted case by case to these requirements. It is the role of the fuel
manufacturer to set up the flexible production equipment that will make it possible
to give satisfactory answers to all reactor operators in terms of good quality, short
delivery times and good economical conditions.

My point today is to show that some basic important choices that will be
decided in a near future can have a considerable influence on the extent of the
flexibility that the manufacturer will have to develop. Being flexible, facing many
complicated problems, what a delight for the technicians However let us be
careful the costs will have to take the actual situation into account. And keeping
in mind this eternal and universal law, we should avoid unnecessary or undesirable
costly decisions. In other words, let us try to find a reasonable compromise between
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specific needs of each reactor and standardization of what can anyway be common
for all of them.

In the MTR fuel element field, we can consider standardization from three
points of view 

- fuel eement design (mainly fuel plate geometry)
- fuel material contained in the fuel plates
- fuel plate and fuel element specification

Let us successively look at standardization from these three points of view

FUEL ELEMENT DESIGN

In order to achieve the goals that are specific to each reactor and to optimize
reactor performances, a relatively great variety of fuel element designs have been
developed over the years.

As a consequence of these various designs, fuel plate dimensions are quite different
from one type to another. And in some cases, one can find several plate sizes in
the same element, as in the cylindrical elements for instance.

This often results in the fabrication of short series of plates, with many different
tools and many adjustments of fabrication equipment.

Of course, for the manufacturer, it would be easier and cheaper to make only one
type of fuel.

However it is clear that the various designs are necessary and our purpose is not to
ask for a single fuel plate geometry.

It is clear that design and plate dimensions cannot be standardized.

Nevertheless, in some cases, the conversion to LEU fuel might be an opportunity
for small adjustments that it can be worthwile considering if the reactor can
accomodate to them. For example core width and plate width are obtained with
expensive accurate toolings. This is why CERCA sometimes recommends, as an
optional possibility, a minor modification of these dimensions.

FUEL MATERIAL

Let us now consider standardization for the fuel material. Several types of
materials have been developed so far, as can be seen on table I which reviews the
history of MTR fuel at CERCA.

We have been using UAl and UAIx for about 20 years. Although they are quite
different one from the other, these two fuels belong to the same aluminide family.
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We are now facing three families namely the aluminide, the oxide and the sificide
families. Whereas it is technically feasible to run several production lines, each
corresponding to one family, it is highly desirable from cost point of view to have
only one family in the workshop.

From what we have seen in Yves FANJAS' presentation, sicides are very likely to
meet all the future reactor needs. Thus there is some reason to hope that one
silicide line in the workshop will take care of the whole production.

If for specific reasons some reactors still need UAlx in the future, this will not be
too much of a problem as the two techniques, aluminide and silicide, are very
similar and require nearly identical equipments, although fuel management would be
more complicated.

On the other hand, we think that U308 would not be the best choice. Although
CERCA is able to produce U308 fuel, as proven by its irradiation tests, the
management of an oxide line together with an aluminide-silicide line would
certainly be detrimental costwise.

As far as uranium enrichment is concerned, the number of different values to be
taken into account is probably not left up to any of us now. It is most probable
that at least two values will be handled together in the plant. CERCA has taken
that into account and is technically ready for simultaneous production with
different enrichment values.

For both aspects just developed, the type of uranium compound and the enrichment
of the uranium, it is clear that the cost level will be more favorable for the most
current fuel, but it is also obvious that CERCA is ready to face any requirement
and that it has made provision so that small orders, different from current
practice, will have to support a minimum of extra-costs.

SPECIFICATION

If we now look at the present situation concerning the specifications, we observe,
when we compare the specifications of our various customers, that the
requirements vary to a large extent from one reactor to another. It should be
pointed out that severe specifications are not always coming from the most
powerful reactors or from those working in the hardest conditions.

The use of unduly severe specifications usually has a very significant influence on
the cost.

Although safety commissions might in some cases raise difficulties, it should be
explained and maintained that the conversion to reduced enriched fuel is a very
good opportunity to try to standardize, to rationalize, to optimize specification.
This effort can take full advantage from reactors and manufacturing experience,
and also from the recent knowledge acquired during the last years with the LEU
test elements.
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As a conclusion, table 2 summarizes the main points that will influence
future cost levels.

We are ready at CERCA, we have already said so, to face technically any
requirements from the reactors, whatever the type of product and the volume of
the order. But we wanted to draw your attention on the iportance of a double
effort 

- first, let us, as far as possible, standardize the new products

enrichment
technique
specification

- Second, the specification of the new product should be strictly adapted to
the actual operating conditions. It has been tempting in the past, and it was
normal for test elements, to impose very complete and sometimes unneces-
sarily severe specification.

CERCA has always had the attitude to propose improvements when they
seemed to be feasible and desirable, based on its expertise and on the
fruitful contacts with many reactors. We think, for instance, that it was
useful to irradiate in ORR a test element intentionally manufactured
according to less severe specification.

Dr TRAVELLI mentioned yesterday the intention of setting up generic safety
analysis reports, for generic licensing procedures. This attempt could be the
frame in which the standardization and optimization efforts could be
initiated. CERCA would be happy to cooperate in it.
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CERCA SEffEMBER 84

TABLE I MTR PLATE TYPE DEVELOPMENT
HISTORY AT CERCA

U3SI 6.8 - 7gU/cm3i

U3S'2 5 - 5.2gU/cm3l

U308 l.6gu/cm3 3.2gU/cm3

UAlx 1.4gU/cm3 I 1.7gU/cm3 2.2(2-3)gU/cm3

UAI I /CM3

19,60 67 i2 7's 80 84

CERCA SEPTEMBER 84

TABLE 2 UNKNOWN CONDITIONS HAVING
INFLUENCE ON COST

9 HOW MANY U ENRICHMENT CATEGORIES?

93% - 45% - 20%
93% - 20%
20% ONLY?

9 HOW MANY DIFFERENT TECHNIQUES?

ALUMINIDE

OXIDE

SILICIDES

9 STANDARDIZATION OF SPECIFICATIONS?

o HOW SOPHISTICATED WILL THE SPECIFICATIONS BE 

o VOLUME OF FIRST ORDERS
(INCLUDING THEIR RENEWAL IN THE FOLLOWING YEARS) ?
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