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1. The United Kingdom Atomic Energy Authority have an MTR fuel fabrication
plant located at Dounreay on the north coast of Scotland. The prime function
of the plant is to manufacture fuel elements for the UKAEA's own DIDO and
PLUTO heavy water reactors located at their research establishment at Harwell.
The plant, which has a capacity of about 1000 fuel elements per annum, also
manufactures fuel elements, on a commercial basis, for university reactors
in the United Kingdom and for a number of customers in overseas countries.
The UKAEA have been manufacturing MTR fuel elements of a wide range of designs
for over twenty-five years.

2. Following the initiative of the US Government's RERTR programme, the
UKAEA have embarked on a modest programme of MTR fuel manufacturing develop-
ment., irradiation and post-irradiation examination to establish the techniques
required to manufacture fuel elements containing uranium of a significantly
lower enrichment than that in the fuel elements they currently manufacture.
In the first instance this work is being directed towards the production of
fuel elements containing uranium of 45% enrichment.

3. After an initial anlaysis it was recognised that although a satisfactory
45% enriched version of certain of the designs of fuel elements currently
manufactured could probably be produced using established U/Al alloy technology,
it would be necessary to utilise powder technology for other elements in order
to achieve the higher uranium density required. Studies of published informa-
tion and consideration of the technology and facilities already available at
Dounreay prompted the decision to concentrate on the development Of U308/Al
cermet type fuel elements of similar geometry to those currently manufactured.

4. The table below lists some of the fuel element designs currently manu-
factured by the UKAEA and shows the order of uranium loadings which would be
required for fuel elements of 45% enrichment. (The table assumes an increase
of 9 in the U-235 content and 8% voidage in the core).

Current Current Order of U Loading
Enrichment U Loading for 45% enrichment

Fuel Element Type % g /cc g /cc

Concentric (Extruded) 74 0.62 1.32
Concentric (Plate) 80 0.60 1.19
Concentric (Plate) (ii) 80 0.53 1.11
Flat Plate (Swaged) 80 0.83 1.72
Flat Plate (Mechanically 90 0.69 1.63

assembled)
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5. The work carried out so far can be summarised. as follows:

i. Precipitation trials from uranyl nitrate followed by calcining of
800'C and further treatment at 1400'C have resulted in the pro-
duction Of U308 particles in the desired size range of 325/
-100 mesh with densities of up to 82 g/cc and surface areas down
to 006 m2/g. Studies of variables are continuing in order to
maximise the production of particles within the above size range.

ii. Pressing trials at various pressures have confirmed that compacts
averaging 95% theoretical density can be produced without the use
of a binder. A study of the use of power-weighing as an assessment
of uranium content indicates that a precision of ±0.5% can be
achieved; this is comparable with current instrument measuring
techniques.

iii. Rolling trials have shown that close control of core dimensions and
good metallurgical bonding can be achieved using an aluminium-clad
6082 alloy for the clads and frames. Dogboning, clad thickness and
uranium segregation determined by radiography are within the limits
currently applied to U/Al alloy plates.

iv. Welding and forming trials on the plates produced have been satis-
factory and it is not anticipated that difficulties will be en-
countered in fuel element assembly.

6. At the present time, prototype fuel elemnts, both concentric and plate-
type, containing U308/Al cermet cores at 45% enrichment are being manu-
factured for irradiation trials. Proposals for these trials are being studied
by the appropriate reactor safety committees and it is anticipated that irradia-
tion in UK reactors will commence early in 1981. Arrangements are being made
for post-irradiation examination of the fuel elements.
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