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(71) We, UNITED KINGDOM ATOMIC elements are alble to vibrate in the clearance 
ENERGY AUTHORITY, London, a British and suffer damage. One expedient which 
Authority, do hereby declare the invention, has been adapted to reduce over-cooling of 
for which we pray that a patent may be the outer elements is to insert a filler in the 50 

5 granted to us, and the method by which it form of a rilbtbed' plate within the gap there-
is to be performed, to be particularly de- 'by to reduce the cross-sectional area of the 
scribed in and by the following statement: coolant flow path. 

According to the present invention in a 
This invention relates to nuclear reactor nuclear reactor fuel element subassembly 55 

10 fuel element suib-assembies. comprising a bundle of finned fuel elements 
The fuel eletoents of a nuclear reactor within a wrapper at least one collapsible 

core may be arranged in discrete groups, filler is placed within the gap between the 
each group being included in a replaceable bundle and the wrapper, the filler being 
construction teamed a sub-assembly. One longitudinally convoluted generally to fol- 60 

15 such, sub-assembly,, which is used in a fast low the transverse contour of the bundle, 
reacitor cooled by liquid sodium, comprises The collapsible filer substantially eliminates 
a hexagonal bundle of 271 slender fuel ele- vibration of the bundle and restricts the 
meats enclosed by a casing (known generally cross-sectional area of the gap; the filer 
in the art, and hereinafter referred' to, as a can collapse during assembly of the sub- 65 

20 wrapper) about the periphery of the bundle, assembly sufficiently to accommodate ad-
The fuel elements are each heloafly wrap- verse tolerances. The filler can collapse fur-
ped with wire to brace them apart inter- ther during irradiation to accommodate 
mediate their ends to inhibit or prevent differential irradiation growth of bundle and 
bowing and vibration and to ensure efficient wrapper. 70 

25 cooling. The width of the gap between the A preferred- construction of collapsible 
•fuel bundle and the wrapper is largely filler comprises two spaced membranes 
governed, by the height of the wire wraps forming a 'longitudinally convoluted enve-
otf the outer fuel elements and the edge lope, one membrane being slit and deformed 
channels resulting from wire wraps of the to provide le'af springs Which .react on the 75 

30 satoe size tend towards over-coaling of the wrapper. 
outer .elements. Allowance must also be In. a preferred construction of nuclear 
made for adverse tolerances on the bundle reacitor subassembly the bundle of fuel 
and wrapper to enable assembly of .the sub- elements and the wrapper each have hex-
assembly. Furthermore, allowance may be agonal cross-sections and a collapsible filer 80 

35 necessary for differential growth under ic- is inserted in the gap between each pair of 
radiation; the transverse growth off the fuel corresponding sides of bundle and wrapper, 
bundle is greater between the ends of the The ends of the fillers may be flattened to 
bundle and is greater than the transverse form transition lengths for making cotitact 
growth of the wrapper. The resultant bundle with the wrapper thereby to prevent flow of 85 

40 to . wrapper gap which must be aloiwed pro- coolant longitudinally of the sub-assembly 
vides a coolant flow path which is much less between the filters and the wrapper, 
restrictive than those over the inner ele- A construction of nuclear reactor fuel 
metis of the bundle so that the crater ele- element subassembly will now be described, 
merits are greatly over-cooled and the mean by way of example, with reference to the 90 

45 outlet temperature .off coolant from the sub- drawing accompanying the Provisional 
assembly is reduced. Furthermore, the fuel Specification wherein: 
[Price 33p] 
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Figure 1 is a fragmentary cross-sectional 
view, and 

Figure 2 is a perspective view of a col-
lapsible filler. 

5 The construction shown in Figure 1 com-
prises a bundle 1 of fuel elements 2 within 
a wrapper 3 of hexagonal cross-section 
5.33" across flats inside. The bundle contains 
271 fuel elements of length 79" and diameter 

10 0.259", each having bracing means compris-
ing a helically wrapped wire 4 (shown in 
broken line) which serves to space the fuel 
elements apart. The wire diameter is 0.060" 
and the wrappings are of 6" pitch. Col-

15 lapsible fillers 5 occupy the gap between the 
bundle 1 and the wrapper 3. The fuel 
element sub-assembly is for use in a fast 
reactor core which has liquid sodium 
coolant. The wrapper 3, sheaths of the fuel 

20 elements 2, wire wrappings 4 and fillers 5 
are all of alloy steel. 

Referring now to Figure 2, the collapsible 
filler 5 is longitudinally convoluted gener-
ally to follow the transverse contour of the 

25 bundle. The filler comprises two spaced 
membranes 0.015" thick forming an enve-
lope which is flattened at each end over 
transition lengths to enable the ends to make 
contact with the wrapper shown in broken 

30 line in Figure 2. The membrane adjacent the 
inside surface of the wrapper .is slit to form 
tongues 6 which are deformed outwardly 
to form leaf springs for reacting on the 
wrapper to urge the envelope towards the 

35 bundle. 
The collapsible fillers serve to restrict 

the coolant flow path between the bundle 
and the wrapper thereby reducing over-
cooling of the outer fuel elements but are 

40 capable of progressive collapse to accommo-
date adverse tolerances of the bundle and 
wrapper on assembly and differential 
growth during irradiation in the reactor. 
Although the fillers are not secured or 

45 sealed to the inner surface of the wrapper, 
contact of the transition lengths with the 

wrapper substantially prevents flow of cool-
ant longitudinally of the sub-assembly be-
tween fillers and wrapper. Pressure on each 
side of the fillers is balanced by the edge 50 
gaps between adjacent fillers. 

WHAT WE CLAIM IS:— 
1. A nuclear reactor fuel element sub-

assembly comprising a bundle of finned fuel 
elements within a wrapper and at least one 55 
collapsible filler disposed between the 
bundle and the wrapper, the filler being 
longitudinally convoluted generally to 
follow the transverse contour of the bundle. 

2. A nuclear reactor fuel element sub- 60 
assembly according to claim 1 wherein the 
collapsible filler comprises two spaced mem-
branes forming a longitudinally convoluted 
envelope, one membrane being slit and de-
formed to provide leaf springs which react 65 
on the wrapper. 

3. A nuclear reactor fuel element sub-
assembly according to claim 2 wherein the 
bundle of fuel elements and the wrapper 
each have hexagonal cross-sections and a 70 
collapsible filler is inserted in the gap be-
tween each pair of corresponding sides of 
bundle and wrapper. 

4. A nuclear reactor fuel element sub-
assembly according to claim 3 wherein the 75 
ends of the fillers are flattened to form 
transition lengths for making contact with 
the wrapper thereby to prevent flow of 
coolant longitudinally of the sub-assembly 
between the fillers and the wrapper. 80 

5. A nuclear reactor fuel element sub-
assembly according to claim 4 wherein ad-
jacent fillers are spaced apart at their 
longitudinal edges. 

6. A nuclear reactor fuel element sub- 85 
assembly substantially as hereinbefore 
described with reference to the drawing 
accompanying the Provisional Specification. 
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