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[57] ABSTRACT 
A compacted fuel element of annular shape is en-
closed in a graphite casing constituted by an inner 
tube and an outer tube. The inner tube is formed of 
graphite having a lower coefficient of shrinkage than 
the graphite of the outer tube under irradiation and is 
of smaller thickness than the outer tube. 

2 Claims, 3 Drawing Figures 
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3,928, 1 
ANNULAR FUEL ELEMENT FOR 

HIGH-TEMPERATURE REACTORS 
This is a continuation in part application of my appli-

cation Ser. No. 245,622 filed Apr. 19. 1972, now aban- 5 
doned, which relates to an annular fuel element for a 
high-temperature reactor. 

High-temperature reactors call for the use of ceramic 
fuels by reason of their stability at high temperatures 
and their corrosion resistance: satisfactory fuels which 10 

can be mentioned by way of example are U02, UC, 
UC2, whether employed alone or in combination with 
other substances such as the mixture U02—Th02, for 
example. 

The fuel is enclosed in a casing which is advanta- 15 

geously of graphite by reason of the fact that graphite 
has a low neutron-absorption capacity, is a good mod-
erator and possesses good high-temperature strength. 

In high-temperature reactors, the fuel element which 
is in the compacted state frequently assumes an annular 2 0 

shape and its casing is composed of an outer tube and 
an inner tube, both tubes being cooled by a gas such as 
helium which circulates in the direction of the axis of 
the fuel element. 

As a result of the necessary allowance on assembly 25 

the contact between the compacted fuel element and 
these two tubes is not ensured and this results in poor 
transmission of heat between the fuel element and the 
tubes. 

The object of the invention is to overcome this disad- 3 0 

vantage by ensuring that the compacted fuel element is 
brought into contact with the two tubes under irradia-
tion of fast neutrons. 

The invention relates to a compacted fuel element 
for a high-temperature reactor, said fuel element of 35 

annular shape being enclosed within an annular graph-
ite casing constituted by an outer graphite tube and an 
inner graphite tube wherein the inner tube is formed of 
a graphite having a lower coefficient of shrinkage 
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under irradiation of the fast neutrons produced in the 
reactor than the graphite of the outer tube. 

As disclosed in Reactor Handbook 1960 — Vol. 1 
Materials page 895 Interscience publishers, Inc, New-
York, it is known that graphites exposed to fast neu-
trons undergo a dimensional contraction. 

By way of example, the graphite of the inner tube can 
be of the type supplied by Societe Pechiney under the 
commercial designation FHAN and the graphite of the 
outer tube is of the baked graphitic type. 

A description will now be given with reference to the 
accompanying drawings. 

FIG. 1 is a view in a partially Cut away elevation of a 
fuel element 1 which is annular and enclosed in a 
graphite casing having an outer tube 2 and an inner 
tube 3. 

FIG. 2 is a curve showing the contraction rate of a 
graphite used in inner tube. 

FIG. 3 is a curve showing the contraction rate of a 
graphite used in outer tube. 

In a preferred embodiment of the invention, the 
outer tube is given a greater thickness than that of the 
inner tube. In fact, the outer tube is subjected to tensile 
stress whereas the inner tube works under compressive 
stress and the strength of graphite is much lower in 
tension than in compression. 

What I claim is: 
1. A compacted fuel element for a high-temperature 

reactor, said fuel element of annular shape being en-
closed within an annular graphite casing constituted by 
an outer graphite tube and an inner graphite tube, 
wherein the inner tube is formed of a graphite having a 
lower coefficient of shrinkage under irradiation of the 
fast neutrons produced in the reactor than the graphite 
of the outer tube. 

2. A fuel element according to claim 1, wherein the 
outer tube has a greater thickness than the inner tube. 
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