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(71) We, UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 
LONDON, a British Authority, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the 
following statement:— 

This invention relates to nuclear reactor 
fuel element assemblies and in particular to 
that kind of fuel element assembly including 
a plurality of elongate fuel pins supported in 
a bundle with their longitudinal axes 
parallel, herein referred to as the "specified 
kind." Such a fuel element assembly em-
ploys one or more spacer grids disposed at 
positions intermediate between the ends of. 
the assembly and serving to retain the 
correct lateral location of the fuel pins in the 
assembly relative to one another. Such grids 
typically comprise a group of cells each for 
penetration by a fuel pin and are usually 
fabricated from thin strip or thin walled 
tubes of a material such as stainless steel in 
an attempt to minimise restriction to reactor 
coolant flow which is axially through the 
bundle between the fuel pins. Location of 
the fuel pins may be by rigid projections 
formed inside the cells of the spacer grid. 
The projections may be an interference fit 
or a close clearance fit with the fuel pins and 
the grids must be made with a high degree of 
precision to ensure accurate geometrical 
spacing of the fuel pins, a feature which 
makes such grids expensive to fabricate. 
Also, although the tolerances allowed on 
manufacture of such spacer grids and on the 
diameter of the fuel pins are kept to a 
minimum, slight inaccuracies in 
manufacture may give rise to large 
clearances arising between some of the 
projections and the fuel pins, allowing 
lateral vibration of these fuel pins which 
gives rise to "fretting" of the fuel pins. 
"Fretting" is surface damage of the fuel pins 
due to tapping of the fuel pins against the 
locating projections in the cells of the 

spacer grids. This disadvantage has been 
largely overcome in the type of spacer grid 
in which the fuel pins are a clearance fit in 
the cells of the grid and by the attachment of 
wearing pads to the fuel pins at points of 
tapping of the fuel pins in the cells of the 
grids. However the attachment of such 
wearing pads to the fuel pins introduces 
further problems and adds to the expense of 
fabrication of the fuel element assembly. 

Yet another form of spacer grid provides 
for resilient bracing of the fuel pins, for 
example by spring locating members 
projecting inside the cells of the grid. The 
spring locating members may hold the fuel 
pins against opposed rigid projections inside 
the cells of the grid. Again such a grid calls 
for a high accuracy of manufacture and 
"fretting" can still occur in this arrangement 
between the fuel pins and the rigid locating 
projections. 

It is an object of the present invention to 
provide a simple form of spacer grid which 
does not call for a high degree of accuracy 
in manufacture and which will render some 
of the disadvantages of previous forms of 
spacer grids less significant. 

According to the present invention a 
spacer grid for a nuclear reactor fuel 
element assembly of the hereinbefore 
specified kind comprises a rigid grid 
structure of intersecting cross members, the 
cross members defining cells each of which 
is penetrated by a fuel pin of the fuel 
element assembly, resilient strip members 
being slotted through the grid structure 
parallel to the cross members of the grid 
structure, the resilient strip members 
providing transverse support for the fuel 
pins in the cells of the grid structure, and 
stop-means being formed projecting from 
the cross members of the grid structure 
inside the cells and underlying the strip 
members in the cells. It is arranged that a 
small clearance exists between the stop-
means and the back faces of the 
corresponding resilient strips in the cells of 
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the grid structure. The flexibility of the 
resilient strip members allows for lateral 
vibration of the fuel pins in the spacer grid 
within the limits defined by the celarance 

5 between the stop means and the resilient 
strip members. The stop means absorb fuel 
pin vibration by tapping of the back faces of 
the resilient strip members against the stop 
means. Fretting in the spacer grid is limited 

JO to the point of contact of the resilient strip 
members and the stop means and hence 
fretting at the points of contact of the 
resilient strip members with the fuel pins is 
minimised. 

15 An embodiment of the invention will now 
be described by way of example with 
reference to the drawings accompanying the 
Provisional Specification in which: 

Figure 1 is a plan view of part of a nuclear 
20 reactor fuel element assembly incorporating 

a spacer grid in accordance with the in-
vention. 

Figure 2 is an isometric detail of the 
spacer grid shown in Figure 1. 

25 The drawings show part of a nuclear 
reactor fuel element assembly comprising a 
plurality of cylindrical fuel pins 1 arranged 
with their longitudinal axes parallel. The 
fuel pins 1 are spaced apart and located at 

30 points intermediate their ends by transverse 
spacer grids one of which is shown in 
Figures 1 and 2. Each spacer grid comprises 
a grid structure 2 in the form of a single deep 
tier of cross members 3 within an outer band 

35 (not shown). The cross members 3 are 
transversely slotted to fit together in "egg-
box" fashion forming a rigid structure 
defining cells 4 which are penetrated by the 
fuel pins 1. The grid structure 2 is fabricated 

40 from a material compatible with the 
operating conditions in the reactor and 
preferably having a low neutron absorption 
cross section, for example Zircaloy, 
enabling neutron economy to be obtained. 

45 All points of intersection of the cross 
members 3 in the grid sturcture 2 are brazed 
or welded. Slotted into the grid structure 2 
at four levels are resilient strip members 5 
which are fabricated from a springy material 

50 such as stainless steel, Inconel (R.T.M.) or 
Nimonic (R.T.M.) alloy. The strip members 
5 extend parallel to and on either side of the 
cross members 3 in the grid structure 2. The 
cross members 3 have transverse slots 6 for 

55 passage of the strip members 5 the slots 6 
being positioned so that the strip members 5 
are spaced by a small distance from the 
faces of the cross members 3 in the cells 4 of 
the grid structure 2. The fuel pins 1 are an 

60 interference fit with the inner faces of the 
strip members 5 in the cells 4. 

Dimple shaped stops 7 are formed 
projecting from the faces of the cross 
members 3 in the cells 4 of the grid structure 
2. Each of the stops 7 underlies one of the 65 
strip members 5 in the cells 4. A small 
clearance 8 exists between each stop 7 and 
the back face of the corresponding strip 
member 5. 

The fuel pins 1 are resiliently supported 70 
by the strip members 5. The degree of 
resilience of the support given to the fuel 
pins 1 can be modified either by altering the 
interference fit of the fuel pins 1 with the 
strip members 5 or by altering the section of 75 
the strip members 5. 

The freedom of lateral vibration of the 
fuel pins 1 as allowed by the flexibility of the 
strip members 5 is limited by the stops 7, the 
extent of vibration being limited by contact 80 
of the back faces of the strip members 5 with 
the stops 7. Hence the stops 7 also limit the 
minimum pin to pin clearance in the fuel 
element assembly. Any fretting in the fuel 
element assembly is taken at the points of 85 
tapping of the back faces of the strip 
members 5 with the stops 7 and hence 
fretting between the fuel pins 1 and the strip 
members 5 at their points of contact is 
minimised. 90 

In a fuel element assembly a number of 
spacer grids are provided at spaced intervals 
along the length of the assembly. The spacer 
grids may be attached to one of the fuel pins 
1 or, alternatively, one of the fuel pins 1 may 95 
be replaced by an unfuelled support tube to 
which the spacer grids are attached. 

WHAT WE CLAIM IS:— 
1. In a fuel element assembly including a 

plurality of elongate fuel pins supported in a , ^ 
bundle with their longitudinal axes parallel a 
spacer grid comprising a rigid grid structure 
of intersecting cross members defining cells 
each of which is penetrated by a fuel pin of 
the assembly and resilient strip members .qc 
slotted through the grid structure parallel to 
the cross members, the resilient strip 
members providing transverse support for 
the fuel pins in the cells of the grid structure 
and stop means being formed projecting , 
from the cross members inside the cells and 
underlying the strip members in the cells. 

2. In a fuel element assembly a spacer grid 
substantially as hereinbefore described with 
reference to the drawings accompanying the j 15 
Provisional Specification. 

J. Y. LEMASURiER, 
Chartered Patent Agent, 

Agent for the Applicants. 
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