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[57] ABSTRACT 
A fuel element assembly for a high temperature reac-
tor comprises a prismatic block having fuel containing 
bores and interstitial coolant conducting bores extend-
ing end-to-end. The fuel comprises stacks of annular 
compacts which line the fuel containing bores and de-
fine central coolant flow channels through the fuel. 

3 Claims, 3 Drawing Figures 
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NUCLEAR FUEL ELEMENT ASSEMBLIES 

BACKGROUND OF THE INVENTION 
This invention relates to fuel element assemblies for 

high temperature gas cooled nuclear reactors. 
The cores of high temperature gas cooled nuclear re-

actors frequently comprise stacked prismatic blocks of 
moderating material such as graphite, each block hav-
ing fuel containing bores extending therethrough. In 
one known construction of fuel element assembly the 
fuel completely fills the fuel containing bores and is in 
the form of pencils of small cross-sectional area; cool-
ing is effected by passing coolant through passages in 
the block running parallel to the fuel containing bores. 
In another known construction of fuel element assem-
bly the fuel within each fuel containing bore is in the 
form of a discrete tubular or hollow fuel element over 
which coolant gas flows to effect heat exchange. The 
fuel elements each comprise stacked annular fuel com-
pacts enclosed in inner and outer sheaths of graphite. 
This latter construction enables a relatively large con-
centration of fuel to be used in each fuel containing 
bore to enhance nuclear physics characteristics but suf-
fers from the disadvantage that the requirement for 
graphite tubes greatly increases the cost. 

SUMMARY OF THE INVENTION 
According to the invention, in a fuel element assem-

bly for a high temperature nuclear reactor, the fuel ele-
ment assembly comprising a prismatic block of moder-
ating material having fuel containing bores extending 
between opposed ends of the block, the block has inter-
stitial coolant flow passages extending parallel to the 
fuel containing bores and the nuclear fuel comprises 
stacked annular compacts which line the bores and de-
fine a sole coolant flow passage through each bore and 
stack of compacts. A fuel element assembly according 
to the invention avoids the need for an outer sheath; 
adequate cooling is effected by the central flow passage 
through the fuel and the interstitial passages. An inner 
sheath for lining the coolant flow passage through the 
fuel can be manufactured from the slug of material tre-
panned from the block to produce the bore. 

In some circumstances a sheath to isolate the fuel 
from coolant gas may be dispensed with in which case 
the inner sheath can be omitted because the stack of 
fuel compacts is adequately supported at its outer sur-
face by the block. 

DESCRIPTION OF THE DRAWINGS 
Constructions of fuel element assemblies embodying 

the invention will now be described by way of example, 
with reference to the accompanying drawings wherein: 

FIG. 1 is a fragmentary plan view of one fuel element 
assembly, 

FIG. 2 is a fragmentary side view in section on line 
II—II of FIG. 1, and 

FIG. 3 is a fragmentary side view in section of a sec-
ond fuel element assembly. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The fuel element assembly shown in FIGS. 1 and 2 
comprises a prismatic block of graphite having fuel 
containing bores 1 and interstitial coolant flow pas-
sages 2 extending between opposed ends of the block. 
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The fuel comprises, in each bore 1, a stack of annular 
compacts 3 mounted on a graphite tube which forms an 
inner sheath 4. The stack of fuel members is supported 
in the bore by a step 5 and is retained by a screwed col-

5 lar 6 at the upper end of the bore 1. The annular fuel 
compacts comprise uranium oxide particles coated 
with pyrolitic graphite and supported in a matrix mate-
rial comprising a phenolic resin and graphite com-
pound. The interstitial coolant flow passages 2 are of 

10 irregular cross-sectional shape their peripheral con-
tours being generally parallel to the peripheral con-
tours of the bores 1. A central bore 7 is provided for 
penetration by a reactor control rod and for engage-
ment by a fuel element assembly handling facility. 

15 In use in a nuclear reactor the fuel element assem-
blies are stacked side-by-side to form the reactor core. 
Coolant (helium) flow is downwardly through the cen-
tral passages bounded by the sheaths 4 in the fuel con-
taining bores and also through the coolant passages 2. 

20 The irregular contours of the passages 2 provide a large 
cross-sectional area for coolant flow and enhance heat 
transfer from the block to the coolant gas. The inner 
sheaths 4 are produced from the slugs of graphite tre-
panned from the block to produce the bores 1. 

2 5 In an alternative construction (not shown) the inter-
stitial coolant passages are of circular cross-section and 
are produced economically by use of multiple drilling 
head arrays. 

In the construction of fuel element assembly shown 
in FIG. 3 annular fuel compacts are supported on steps 
5 in bores 1 in a graphite block and are retained by col-
lars 6 in the upper ends of the bores. In this construc-
tion the inner sheath is omitted so that in use the cool-
ant has direct contact with the fuel. 

I claim: 
1. A fuel element assembly for a high temperature 

nuclear reactor comprising a prismatic homogeneous 
block of graphite having discrete passages extending 

4Q side-by-side through and between opposed ends of the 
block, a first group of passages being nuclear fuel con-
taining bores and a second group of passages, formed 
interstitially of the fuel containing bores, being free of 
and forming gas coolant flow passages, the fuel con-

4 5 taining bores being disposed in triangular lattice array 
to form tri-angular sub-groups of bores, each fuel con-
taining bore being surrounded by a sub-group of 
equally spaced coolant flow passages, there being one 
coolant flow passage disposed with its longitudinal axis 

30 coincident with the longitudinal axis of each tri-angular 
sub-group of bores, the nuclear fuel comprising com-
pacts of uranium oxide particles coated with pyrolytic 
graphite and supported in a matrix material comprising 
phenolic resin and graphite compound, said contacts 

55 being of annular form and stacked to line the bores and 
provide a sole coolant flow passage through each bore 
and stack of compacts. 

2. A fuel element assembly according to claim 1 
wherein each stack of annular compacts is mounted on 

60 a graphite tube which bounds the sole coolant flow pas-
sage through each bore and stack of compacts. 

3. A fuel element assembly according to claim 1 
wherein the inner cylindrical surface of the stack of an-
nular compacts bounds the coolant flow passage 

65 through each bore. 


