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MULTIPLE STANDPIPE-CONTROLLED CORE
HOLD DOWN MECHANISMS FOR FLUID-COOLED
NUCLEAR REACTORS

This invention relates to fluid-cooled nuclear reac-
tors of the kind having a solid moderator core which is
enclosed within a pressure vessel, said core being in the
form of parallel columns.

According to this invention, in a fluid-cooled nuclear
reactor of the kind having a solid moderator core which
is enclosed within a pressure vessel, said core being in
the form of parallel columns, each said column is main-
tained in a located position in the core by a pair of sup-
port members, there being clearances left between said
columns to cater for any bowing which might occur
under irradiation conditions, one of said members ex-
tending from the top of the pressure vessel to engage
with the upper end of the column, and the other sup-
port member extending from the bottom of the pres-
sure vessel to engage with the lower end of the column,
said pair of support members being coaxial, and one of
the members being releasable from its respective col-
umn whereby the column is left free to be removed
from the core, and replaced, via a standpipe extending
through the pressure vessel wall.

Preferably, the dimensions of the columns are chosen
such that any bowing which might occur under irradia-
tion conditions can be accommodated by the clear-
ances.

Conveniently, the upper support members of the
pairs are releasable from their columns and these upper
support members are arranged in groups, each group of
members being carried by a common link member
whereby a group of columns may be released in a single
operation. ,

The common link member may comprise a standpipe
closure member.

Those columns having fuel element channels extend-
ing therethrough may each have a single channel which
supports a number of rod-like fuel pins, at spaced posi-
tions. Alternatively, each of these columns may be pro-
vided with a plurality of spaced vertical passages, each
supporting a single rod-like fuel pin.

In order that the invention may be readily under-
stood, a nuclear reactor constructed in accordance
therewith will now be described, by way of example,
with reference to the accompanying drawing, in which:

FIG. 1 is a fragmentary diagrammatic elevation
through the reactor core and pressure vessel, and’

FIG. 2 is a view on the line II—II of FIG. 1.

Referring to the drawings, the reactor core is built up
from a plurality of parallel vertical graphite columns 1.,
at least some of which contain fuel element channels
(not shown) in which the fuel is supported.

The columns are located within the reactor pressure
vessel 2'in a required lattice formation, in this case a
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triangular lattice, and clearances 7 are provided be- .

tween the columns to cater for any bowing of the col-
umns which might occur under irradiation conditions.
The limits of these clearances are determined by the
volume of moderator to fuel ratio required for any par-
ticular design.

The ' length and diameter of each column 1 are
chosen such that any bowing which can occur under
irradiation conditions can be accommodated by the
clearances 7. The columns 1 will therefore be some-
what shorter and of increased diameter for a given
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rated output from the reactor than has been normal
practice in the past.

In accordance with the invention, the columns 1 are
maintained in their located positions by upper and
lower support members 3 and 4 respectively.

The support members 4 are in the form of vertical
columns provided one for each core column 1, and the
support columns 4 are mounted on the bottom of the
pressure vessel 2 and spaced on the latter at positions
corresponding to the centers of the triangular lattice
formation of the core columns 1. Each support column
4 engages its respective core column 1 in a manner pre-
venting the core column from moving away from its
center location, e.g., by a spigot and socket joint.

The upper support members 3 are in the form of two
rods, each of which is suitably releasably pinned at its
lower end to the upper end of its respective core col-
umn 1, also to prevent the latter from moving from its
center location. It will be appreciated that the rods 3
are similar in number to the support columns 4 and are
coaxial with said support columns.

In this embodiment each standpipe 5 extending
through the top of the pressure vessel has its axis coax-
ial with an axis between a group of three adjacent core
columns 1 (see FIG. 2) and the diameter of the stand-
pipe is sufficient to include the center axes of these
three columns. Thus, the tie rod 3 for each core column
1 of each group is carried by the standpipe closure (not
shown) for the respective standpipe and the tie rods 3
for each group of core columns 1 are suitably braced
by struts @. The standpipe closure thus provides a com-
mon link member for each group of core columns 1,
which, when withdrawn from its standpipe, releases the
upper ends of its said group. The released group of col-
umns I, or a selected one of the group, may then be re-
moved from the reactor, and replaced, through the re-
spective standpipe 5 by a suitable charge/discharge ar-
rangement. As is well known, each column is normally
built up from a number of individual blocks which are
positively aligned together, e.g., by a spigot and socket
arrangement, in which case each column may be with-
drawn and replaced in the pressure vessel 2 either as a
complete unit or one or more blocks at a time.

The arrangement of the present invention is suitable
for use in a recently proposed type of carbon-dioxide
cooled, graphite moderator reactor in which at least
those graphite core columns containing fuel channels
in which the fuel is supported may be withdrawn from
the core and renewed at required intervals.

In a typical example of the invention, a 600 MW high
temperature helium cooled reactor may comprise 250
columns 1 containing fuel. Each column is about 21
feet high, comprising 2 ft. 6 in. bottom reflector, 16 ft.
of active core and 2 ft. 6 in. of top reflector. The col-
umn is hexagonal in cross-section, as shown in FIG. 2,
being about 20 inches across flats. The blocks of the
columns 1 are of isotropic graphite with an operating
temperature ranging from 300° C to 850° C. The col-
umn pitch which is controiled by the fixed pillars 4 at
the bottom and the standpipe closure tie rods 3 at the
top is such that there is an initial clearance 7 between
adjacent new fuel columns of 0.8 in., which is sufficient
over the bulk of the core to allow free withdrawal and
replacement of the columns allowing for thermal ex-
pansion, build tolerances and bowing due to irradia-
tion. The clearances 7 between the columns at the pe-
riphery of the core and the radial reflector are arranged
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to be 1.5 in. because the damage flux gradients under
irradiation conditions which cause bowing of the col-
umns 1 are greatest across the peripheral columns and
cause systematic bowing of these columns towards the
radial reflector.

We claim:
1. A fluid-cooled nuclear reactor having a solid reac-

tor core comprising a plurality of parallel vertical col-
umns of moderator and fuel material, a pressure vessel
surrounding the core, and standpipes penetrating the
tip of the pressure vessel to allow insertion and with-
drawal of the columns, each standpipe being centered
over a group of adjacent columns and being of width
sufficient to permit withdrawal of said columns one at
a time, a closure member for each standpipe, a lower
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support member for each column on which the column
rests for supporting the weight of the column and locat-
ing its lower end relative to the pressure vessel, and an
upper support member for each column releasably en-
gaging and locating the upper end of the column rela-

tive to the pressure vessel, the upper support members
for each group of adjacent columns being linked to-

gether and all engaged with the closure member of that
standpipe which is associated with the said group of
columns so that on removal of that closure member all
the columns of the said group are simultaneously re-
leased for withdrawal by the simultaneous disengage-
ment of the linked upper support member of the group

of columns.
* *k * * *



