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ABSTRACT OF THE DISCLOSURE 

of the casing is provided with at least one longitudinal 
slit formed through the entire thickness of said sleeve. 

In a first alternative embodiment, the inner sleeve has 
a single slit which extends over the total length of the 
casing. Depending on requirements, said slit can be either 
radial or oblique. 

In another alternative embodiment, the inner sleeve is 
provided with a plurality of parallel slits spaced at in-
tervals about the axis of the sleeve, said slits being 
intended to open alternately at each extremity of the 
sleeve. 

Whatever form of construction may be adopted, the 
aim of the invention is to permit deformation of the inner 
sleeve, when this latter is put in a state of compression by 

': The fuel element comprises a graphite casing of gen-
erally cylindrical shape and constituted by two coaxial _ 
tubular sleeves closed by an end-cap at each extremity 15 annular compacts under operating conditions, while avoid-
and forming therebetween an annular space in which cy- ing failure of the fuel material which constitutes said 
lindrical compacts of fissile material are arranged in a compacts and which usually exhibits very low tensile 
stack, the inner sleeve of the casing , being provided with strength. Accordingly, the overall width of the slit or slits 
one or a number of longitudinal slits formed radially or of the inner sleeve must be such as to provide compensa-
at an oblique angle through the- entire thickness of the 20 t i o n f o r t h e relative maximum deformation both of the 
sleeve. sleeve and of the compacts. However, said slit width must 

be of minimum value in order to prevent the particles 
constituting the annular compacts from passing through 

This invention relates to an improvement in fuel ele- the slits and escaping into the helium coolant gas. With 
ments of the same type in particular as those designed this objective, the second alternative embodiment which 
for use in so-called high-temperature reactors in which 
the coolant is a gas and especially helium in forced cir-
culation. 

It is known that fuel elements of this type are usually 
constituted by cylindrical graphite casings which contain 
ceramic fissile material. More precisely, this material is 
usually provided in the form of compacts containing 
kernels of carbide or oxide of a fissile element, said 
kernels being coated with pyrocarbon and in some cases 
with silicon carbide so as to constitute "particles" which 
are in turn dispersed in a carbonaceous matrix. 

It is also known that, in order to improve the thermal 
energy yield of fuel elements of this type, it is desirable 
to provide compacts of annular shape so as to permit 
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makes use of a plurality of parallel slits makes it pos-
sible to subdivide the total width of said slits as re-
quired, with the result that any leakage is highly im-
probable. 

Further characteristic features of a fuel element as 
constructed in accordance with the invention will become 
apparent from the following description of two exempli-
fied embodiments which are given by way of indication 
without any limitation being implied, reference being 
made to the accompanying drawing in which FIGS. 1 
2 are part-sectional views in perspective of two of the 
aforesaid alternative embodiments. 

The fuel element 1 which is illustrated in FIG. 1 com-
prises a graphite casing 2 formed by two cylindrical and 

cooling of these latter by causing the circulating helium 4 0 coaxial tubular sleeves designated respectively by the 
to come into contact with both the internal and external 
faces of said annular compacts. In this case, the graphite 
casings consist of two coaxial tubular sleeves which are 
joined together at their extremities by means of end-caps 

reference numerals 3 and 4, said sleeves being normally 
closed at their extremities by end-caps (not shown). The 
intermediate annular space defined by the two sleeves is 
occupied by stacked fuel compacts 5 which are preferably 

and between which is formed an intermediate space, the made up of particles of ceramic fissile material embedded 
onnnlor r»r%m n o / ' f o Kainrr nla r»a/A l T i I t l i on{<4 o n o n A n«/1 - _ —1 - j . : • <~i _ " 1 _. m annular compacts being placed within said space and 
stacked directly on top of each other. If necessary, a 
sufficient longitudinal clearance is provided between the 
end-cap and the end compacts in order to prevent the 
development of stresses at the time of assembly and dur-
ing operation. 

In designs of this type, the annular compacts undergo 
radial shrinkage on the one hand as a result of irradia-
tion and on the other hand under the action of high tem-
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in a carbonaceous supporting matrix. Said compacts 5 are 
placed in vertically stacked relation within said space with 
their end faces 6 in contact with each other. 

In accordance with the invention, the inner tubular 
sleeve 4 of the casing 2 is provided with a longitudinal 
slit 7 which, in the alternative embodiment shown in 
FIG. 1, extends from one end of said sleeve to the other. 
Depending on requirements, said slit 7 can be formed 
radially at right angles to the surface of the tubular 

perature, thus binding the pellets against the inner tubu- sleeve or alternatively at an oblique angle with respect to 
l o r elprfivp. /-if tlnr> rneincy TTiic h n c nfJV<1 zxf l-nHinr* , m tU.. . . . . . ! ; I A ' . — I , , . . — ..1. .1... e — — lar sleeve of the casing. This has the effect of setting up 
appreciable stresses, with the attendant danger of sub-
sequent fracture of the annular compacts and of fission-
product release as a result of total loss of cohesion of 
the particles which constitute these compacts 

the radial direction as shown in the figure. 
In the second alternative embodiment which is illus-

trated in FIG. 2, the inner tubular sleeve 4 of the casing 
2 is provided with a plurality of longitudinal and parallel 
slits which are preferably uniformly spaced about the 

The present invention relates to an improvement which 6 0 axis of said sleeve. Said slits which are respectively des-
is made in the fuel elements of the aforementioned type 
and endows these latter with considerably better per-
formance characteristics under the action of radiation, a 
particularly noteworthy result being to prevent any failure 
of fuel compacts. 

To this end, the fuel element considered, which com-
prises a graphite casing of generally cylindrical shape and 
constituted by two coaxial tubular sleeves closed by an 

ignated by the references 8 and 9 open alternatively at 
each end of the sleeve 4. 

Irrespective of the alternative embodiment which is 
adopted, the total width of the slits formed in the inner 
sleeve of the casing 2 is so determined as to endow said 
sleeve with a sufficient degree of elasticity to withstand 
the total radial shrinkage stress produced during opera-
tion by the fuel compacts 5 which shrink against said 

end-cap at each extremity and forming therebetween an 7 Q sleeve. It should be noted that, in the design solution 
annular space in which are stacked cylindrical compacts 
of fissile material, is characterized in that the inner sleeve 

which is illustrated in FIG. 2 and in which provision is 
made for a series of slits 8 and 9 having their openings 



3 , 8 0 8 , 

3 
alternately at each end of the sleeve, the fuel compacts 
5 and said sleeve remain continuously in contact with 
each other throughout the period of mutual interaction 
of these latter whereas, in the design solution shown in 
FIG. 1, slight ovalization of the compacts 5 may take g 
place at the moment of said interaction. 

By virtue of the elasticity which is thus conferred on 
the inner sleeve of the casing, the arrangement which is 
contemplated makes it possible in all cases to accept 
wider tolerances in the dimensions of the annular com- jo 
pacts. The initial clearance between the inner sleeve and 
the compacts may if necessary be reduced or even made 
non-existent, thereby improving the overall thermal per-
formances of the fuel element. 

It is readily apparent that the invention is not limited jg 
in any sense to the examples of construction which have 
been more especially described in the foregoing with ref-
erence to the drawings but extends to any or all alterna-
tive forms. 

What I claim is: 20 
1. A fuel element for a nuclear reactor, comprising a 

graphite casing of generally cylindrical shape and con-
stituted by two coaxial tubular sleeves closed by an end-
cap at each extremity and forming therebetween an an-
nular space in which are stacked cylindrical compacts 25 

0 9 9 
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of fissile material, wherein the inner sleeve of the casing is 
provided with at least orie longitudinal slit formed through 
the entire thickness of said sleeve. 

2. A fuel element according to claim 1, wherein the 
inner sleeve has a single slit which extends over the total 
length of the casing. 

3. A fuel element according to claim 2, wherein the 
single slit is either radial or oblique. 

4. A fuel element according to claim 1, wherein the 
inner sleeve is provided with a plurality of parallel slits 
spaced at intervals about the axis of the sleeve, said 
slits being intended to open alternately at each extremity 
of said sleeve. 
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