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(71) We, THE NUCLEAR POWER 
GROUP LIMITED, a Bri t ish C o m p a n y , of 
Radbroke Hall, Knutsford, in the County 
of Chester, do hereby declare the in-

5 vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par-
ticularly described in and by the following 
statement: — 

10 This invention relates to nuclear re-
actors. 

In nuclear reactors with solid neutron 
moderator cores, for example of graphite, 
it is common practice to construct the core 

15 as an assembly of individual blocks of 
moderator material arranged in vertical 
columns. In a typical reactor the nuclear 
fuel is enclosed in metal containers to form 
fuel elements and these are supported in 

20 central passages formed in the blocks of a 
number of the columns. With such arrang-
ements the fuel elements are changed con-
tinuously during the life of the reactor but 
the moderator blocks remain in position 

25 for the life of the reactor. 
In more recent designs the nuclear fuel 

can form an integral part of the moderator 
block and to change the fuel it is necessary 
to remove the block from the reactor. A 

30 difficulty encountered with such an arrang-
ement is that previously in order to main-
tain accurate location of the columns re-
lative to one another in the core it has 
been common practice to key the blocks of 

35 a column and blocks of adjacent columns 
together but where the blocks are to be 
removable the use of keys is not always 
practical. 

An alternative solution is to locate the 
40 columns by means of an upper layer of 

blocks which are accurately located with 
respect to one another and to use each 
block in the upper layer to maintain the 
location of the blocks of its column. In 

45 this way the blocks of the columns beneath 
[Price 25p] 

the upper layer need not be keyed together 
so that once the block in the upper layer 
is removed the removal of the other blocks 
in the column is a relatively simple matter. 
We describe an arrangement of this kind in 50 
our British Patent No. 1,226,264. In this 
application the blocks of the upper layer, 
referred to as "spacer blocks" had re-
tractable members which when the spacer 
block was in position were pushed outward 55 
to contact the retractable members or sides 
of adjacent blocks and maintain the correct 
column pitch. To withdraw a spacer block 
the retractable members were retracted and 
the blocks removed. 60 

The object of the present invention is to 
provide an alternative arrangement to that 
described in the aforementioned Patent 
which does not depend on the provision of 
retractable members in the spacer blocks. 65 

According to the present invention a 
solid neutron moderator core construction 
for a nuclear reactor comprises a core for-
med from an assembly of moderator 
blocks arranged in vertical columns with 70 
an upper layer of spacer blocks the sides 
of which are adapted to abut the spacer 
blocks of adjacent columns to maintain a 
substantially constant pitch between the 
columns, the blocks of a column beneath a 75 
spacer block being spigotted together or 
otherwise located with respect to one 
another but being spaced from blocks of 
adjacent columns, and the spacer blocks 
having recesses in their sides adapted to 80 
receive protruding members on a grab used 
to remove the spacer and other blocks 
whereby the protruding members in the 
grab can enter the said recesses of adjacent 
spacer blocks surrounding a column from 85 
which blocks are to be removed to move 
the spacer blocks laterally and enlarge the 
opening between the said spacer blocks for 
the passage of blocks being removed. 

Each spacer block preferably sur- 90 
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mounted by a ramp block against which 
the protruding members of the grab can 
bear before entering the recesses in the 
spacer blocks. The protruding members 

5 can be rollers fitted on fixed axes in the 
sides of the grab. 

The lower end of the ramp block can 
have a larger cross section than the upper 
part, the upper and lower sections merging 

10 into one another by means of a tapered 
ramp. The ramp blocks can be of a mate-
rial such as stainless steel to give them 
sufficient weight to resist toppling under 
the side thrusts exerted by the grab. 

15 The invention also consists in a reactor 
moderator core construction substantially 
as described below with reference to the 
drawing accompanying the Provisional 
Specification, in which: 

20 Figure 1 is a section through part of the 
upper portion of a reactor core in accor-
dance with one embodiment of the in-
vention; 

Figure 2 is a section on line XX of Figure 
25 1. 

In carrying the invention into effect in 
the form illustrated by way of example 
and referring to Figure 1, a solid 
moderator core for a nuclear reactor com-

30 prises an assembly of moderator blocks 1, 
for example of graphite arranged in spaced 
vertical columns. The individual blocks of 
each column are spigotted or otherwise 
located with respect to one another to 

35 maintain alignment. On top of each of the 
columns shown is a spacer block 2 which 
may also be of graphite. The size of the 
spacer blocks is such that when they are in 
position their sides abut one another and 

40 maintain the desired column pitch. 
The sides of the spacer blocks have re-

cesses 2a as can be seen from Figure 2 
and these recesses are adapted to be en-
gaged by protruding members 3 a of a grab 

45 3. In the form shown the members 3a are 
in the form of rollers rotatable about fixed 
axes in the grab. In Figure 1 the grab is 
shown in two separate halves. One half i.e. 
the upper half, shows one position of the 

50 grab as it is being lowered and the other 
half, i.e. the lower half shows the position 
of the grab where the rollers 3a are about 
to enter the recesses in the adjacent spacer 
blocks. 

55 Each spacer block is surmounted by a 
ramp block 4 which can be of a material 
such as steel to form a radiation shield at 
the top of the core. The lower end of the 
ramp block has a larger cross-section than 

60 the upper part. In the example shown the 
blocks are of hexagonal shape in which 
case the distance across the flats at the 
lower end of the ramp block is the same 
as the distance across the spacer block 

65 measured from the bottom of each recess 

i.e. distance "A" in Figure 2. The upper 
and lower sections of the blocks 4 emerge 
into one another by means of tapered 
ramps 4a. 

To remove a block 1 from the reactor 70 
the grab 3 is used to remove first of all 
the ramp block 4 for that column. This is 
a relatively easy matter as the ramp blocks 
are not in tight contact with adjacent ramp 
blocks even if the initial clearances are 75 
taken up with expansion of the blocks. 
The grab is then lowered towards spacer 
block 2 of the column. As it approaches 
the spacer block the rollers 3a which can 
be mounted in each face of the grab run 80 
down the ramps 4a on the sides of the 
ramp blocks 4 of adjacent columns forcing 
the adjacent columns fractionally apart. 
The ramp angle and the weight of the grab 
are chosen so that the side thrust exerted 85 
on the adjacent columns is sufficient to 
overcame the maximum inward acting 
forces due to any bowing of the columns 
as a result of differential expansion or 
shrinkage and the forces exerted by a re- 90 
straint system around the periphery of the 
spacer block assembly. The length of the 
lower enlarged section of the ramp block 4 
is sufficient to keep the adjacent spacer 
blocks apart while the spacer block being re- 95 
moved passes the spacer blocks of adjacent 
columns. The grab engages the spacer 
block by means of a central member 3 b 
which enters a central opening 2b in the 
spacer block. IQO 

After the spacer block has been removed 
the grab is lowered to pick up the fop 
fuel-containing block in the core. As the 
rollers 3a of the grab leave the ramp blocks 
of adjacent columns they enter recesses 2a 105 
in the spacer blocks of these columns. 

It is an advantage to have spacer blocks 
of graphite as this minimises frictional 
forces between the blocks. The relatively 
low coefficient of thermal expansion of n o 
graphite is advantageous in reducing the 
thermal movements across the top of the 
core. Such movements can be accom-
modated by means of a flexible restraint 
system surrounding the spacer block layer 115 
to provide a small inward force in the 
layer at all times. 

The weight of the ramp blocks must be 
sufficient to prevent any toppling due to 
the forces exerted by the rollers. 120 

The invention is particularly suitable for 
reactors with graphite moderator cores 
where the individual blocks have nuclear 
fuel dispersed therein or forming an 
integral part thereof. 125 

WHAT WE CLAIM IS: — 
1. A solid neutron moderator core 

construction for a nuclear reactor, which 
comprises a core formed from an assembly 130 
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of moderator blocks arranged in vertical 
columns -with an upper layer of spacer 
blocks the sides of which are adapted to 
abut the spacer blocks of adjacent columns 

5 to maintain a substantially constant pitch 
between the columns, the blocks of a 
column beneath a spacer block being 
spigotted together or otherwise located 
with respect to one another but being 

10 spaced from blocks of adjacent columns, 
and the spacer blocks having recesses in 
their sides adapted to receive protruding 
members on a grab used to remove the 
spacer and other blocks whereby the pro-

15 trading members in the grab can enter the 
said recesses of adjacent spacer blocks sur-
rounding a column from which blocks are 
to be removed to move the spacer blocks 
laterally and enlarge the opening between 

20 the said spacer blocks for the passage of 
blocks being removed. 

2. Apparatus as claimed in claim 1, 
wherein each spacer block is surmounted 
by a ramp block against which the pro-

25 trading members of the grab can bear be-
fore entering the recesses in the spacer 
blocks. 

3. Apparatus as claimed in claim 1, 
wherein the protruding members are rollers 
fitted on fixed axes in the sides of the 30 
grab. 

4. Apparatus as claimed in claim 2 or 
3, wherein the lower end of the ramp 
block has a larger cross-section than the 
upper part, the upper and lower sections 35 
merging into one another by means of a 
tapered ramp. 

5. Apparatus as claimed in claim 2, 3 
or 4, wherein the ramp blocks are com-
posed of a material such as stainless steel 40 
to give them sufficient weight to resist 
toppling under the side thrusts exerted by 
the grab. 

6. A reactor moderator core constrac-
tion substantially as described herein with 45 
reference to the drawing accompanying the 
Provisional Specification. 
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