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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a spent fuel
storage rack installed in a fuel storage pool of a nuclear
facility, the spent fuel storage rack having a rectangular
parallelepiped shape forming lattice-like cells that are
configured to separately accommodate a plurality of fuel
assemblies in a matrix of rows and columns. In particular,
the present invention pertains to a spent fuel storage rack
to which a neutron absorption function can be imparted.

BACKGROUND ART

[0002] In an atomic power plant, spent fuels, which are
taken out from a reactor core after an atomic power re-
actor has been operated for a certain period of time, are
conventionally accommodated and stored in a spent fuel
storage rack installed in a fuel storage pool, until a re-
processing is performed. In the spent fuel storage rack,
the spent fuels are cooled for removing a decay heat
thereof. In recent years, it has been required to increase
a storage capacity of spent fuels by effectively utilizing a
space in the fuel storage pool. In order to cope with this
requirement, a distance between the stored spent fuels
is narrowed, while a non-critical state between the fuels
is maintained by interposing a material having a neutron
absorption ability between the stored spent fuels. The
interposed member also serves as a reinforcing member
that supports the stored spent fuels, when an earthquake
occurs. In this manner, there has been proposed a spent
fuel storage rack capable of increasing a denseness.
[0003] As such a spent fuel storage rack, there has
been known a spent fuel storage rack of a so-called lat-
tice-like cell structure in which boron-added stainless
steel plates, which are excellent in neutron absorption
ability and in structural strength, are interposed one by
one between stored spent fuels (for example,
JP2000-258538A).
[0004] However, the boron-added stainless steel has
a following disadvantageous feature. Namely, as an
amount of added boron increases, a welding operation
is more likely to impair a material strength of the bo-
ron-added stainless steel. Thus, when lattice plate mem-
bers using the boron-added stainless steel are integrated
by welding to form a lattice plate, an amount of boron to
be added is limited, which limits an ability to absorb neu-
trons.
[0005] Further, when lattice plate members are inte-
grated by welding to form a lattice plate, the welding op-
eration is complicated, because lattice-like cells are ad-
jacent to each other. Furthermore, since the welding op-
eration has to be performed in the narrow lattice-like cells,
it is necessary to use a special jig, which is economically
disadvantageous.

SUMMARY OF THE INVENTION

[0006] The present invention has been made in view
of the above circumstances. The object of the present
invention is to provide a spent fuel storage rack in which
a part of a lattice body corresponding to fuel assemblies
can be formed without welding, whereby the part of the
lattice body corresponding to fuel assemblies can be
formed of a boron-added stainless steel to which a suf-
ficient amount of boron is added so as to absorb neutrons.
[0007] The present invention is a spent fuel storage
rack with the features of claim 1.
[0008] The present invention is the spent fuel storage
rack wherein: the main lattice has a plurality of flat lattice
plates for main lattice that are arranged in parallel with
each other in an x direction and extended over the overall
length of the main lattice in the x direction, and a plurality
of strip-like lattice plates for main lattice that are arranged
in parallel with each other in a y direction perpendicular
to the x direction and extended between the respective
flat lattice plates for main lattice; and the respective strip-
like lattice plates for main lattice are fitted in the corre-
sponding flat lattice plates for main lattice.
[0009] The present invention is the spent fuel storage
rack, wherein: the upper lattice includes a plurality of flat
lattice plates for upper lattice that are arranged in parallel
with each other in the x direction and extended over the
overall length of the upper lattice in the x direction, and
a plurality of strip-like lattice plates for upper lattice that
are arranged in parallel with each other in the y direction
perpendicular to the x direction and extended between
the respective flat lattice plates for upper lattice; and the
respective strip-like lattice plates for upper lattice are se-
cured to the corresponding flat lattice plates for upper
lattice by welding.
[0010] The present invention is the spent fuel storage
rack, wherein: the lower lattice includes a plurality of flat
lattice plates for lower lattice that are arranged in parallel
with each other in the x direction and extended over the
overall length of the lower lattice in the x direction, and
a plurality of strip-like lattice plates for lower lattice that
are arranged in parallel with each other in the y direction
perpendicular to the x direction and extended between
the respective flat lattice plates for lower lattice; and the
respective strip-like lattice plates for lower lattice are se-
cured to the corresponding flat lattice plates for lower
lattice by welding.
[0011] The present invention is the spent fuel storage
rack, wherein the respective flat lattice plates for upper
lattice are divided at positions where the flat lattice plates
for upper lattice are joined to the corresponding strip-like
lattice plates for upper lattice.
[0012] The present invention is the spent fuel storage
rack, wherein the respective flat lattice plates for lower
lattice are divided at positions where the flat lattice plates
for lower lattice are joined to the corresponding strip-like
lattice plates for lower lattice.
[0013] The present invention is the spent fuel storage
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rack, wherein the outer frame, the upper lattice, and the
lower lattice are made of a stainless steel.
[0014] The present invention is the spent fuel storage
rack, wherein the outer frame, the upper lattice, and the
lower lattice are made of a boron-added stainless steel
having a smaller amount of added boron than that of the
main lattice.
[0015] According to the present invention, the main lat-
tice, which is located on a position corresponding to the
fuel assemblies and has a height equivalent to an active
length of the fuel assembly, is fitted in the upper lattice
and the lower lattice and secured thereto. Thus, when
the main lattice is assembled and secured, it is not nec-
essary to perform a welding operation to the main lattice.
Thus, as a material for the main lattice, a boron-added
stainless steel is employed to which a sufficient amount
of boron is added to absorb neutrons. Accordingly, the
main lattice can have a sufficient ability to absorb neu-
trons.
[0016] In addition, according to the present invention,
since it is not necessary to perform a welding operation
to the main lattice for securing the main lattice, a welding
amount in the lattice body can be significantly reduced
as a whole. Further, the present invention eliminates the
use of a special jig for the welding operation performed
in the narrow lattice-like cells, which is economically ad-
vantageous.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a perspective view showing an overall struc-
ture of a spent fuel storage rack.
Fig. 2 is a perspective view showing structures of
respective lattice parts.
Fig. 3 is a cross-sectional view taken along the line
A-A in Fig. 1.
Fig. 4 is a cross-sectional view taken along the line
B-B in Fig. 3.
Fig. 5 is a cross-sectional view taken along the line
C-C in Fig. 3.
Fig. 6 is a cross-sectional view taken along the line
D-D in Fig. 3.
Fig. 7 is a perspective view showing structures of
respective lattice parts.

BEST MODE FOR CARRYING OUT THE INVENTION

First Embodiment

[0018] Embodiments of the present invention will be
described with reference to the drawings. Figs. 1 to 6 are
views showing a first embodiment of a spent fuel storage
rack according to the present invention. Fig. 1 is a per-
spective view showing an overall structure of the spent
fuel storage rack. Fig. 2 is a perspective view showing
structures of respective lattice parts. Fig. 3 is a cross-sec-

tional view taken along the line A-A in Fig. 1. Fig. 4 is a
cross-sectional view taken along the line B-B in Fig. 3.
Fig. 5 is a cross-sectional view taken along the line C-C
in Fig. 3. Fig. 6 is a cross-sectional view taken along the
line D-D in Fig. 3.
[0019] The overall structure of the spent fuel storage
rack 1 in the first embodiment of the present invention is
described at first, with reference to Fig 1. The spent fuel
storage rack 1 according to the present invention is in-
stalled in a fuel storage pool of a nuclear facility, and has
a rectangular parallelepiped shape forming a plurality of
lattice-like cells 2a that are configured to separately ac-
commodate a plurality of fuel assemblies in a matrix of
rows and columns. In this case, each of the lattice-like
cells 2a has a length W and a width W corresponding to
a shape of the fuel assembly.
[0020] As shown in Fig. 1, the spent fuel storage rack
1 includes: a base 17 configured to support lower parts
of fuel assemblies, the base 17 forming a bottom surface
of the spent fuel storage rack 1; an outer frame 3 located
above the base 17, the outer frame 3 forming an outer-
most periphery of the spent fuel storage rack 1; and a
lattice body 2 disposed inside the outer frame 3, the lattice
body 2 forming the lattice-like cells 2a. The lattice body
2 includes: a main lattice 4 located on a position corre-
sponding to the fuel assemblies, the main lattice 4 having
a height equivalent to an active length L of the fuel as-
sembly; an upper lattice 5 disposed above the main lattice
4 so as to be fitted to an upper end of the main lattice 4;
and a lower lattice 6 disposed between the base 17 and
the main lattice 4 so as to be fitted to a lower end of the
main lattice 4.
[0021] In this case, an upper end surface 4a of the
main lattice 4 is fitted in a groove 15 formed in a lower
end surface of the upper lattice 5. A lower end surface
4b of the main lattice 4 is fitted in a groove 16 formed in
an end surface of the lower lattice 6. Thus, the main lattice
4, the upper lattice 5, and the lower lattice 6 are integrated
and assembled with each other (see, Fig. 2).
[0022] Next, the main lattice 4, the upper lattice 5, and
the lower lattice 6, which constitute the lattice body 2, are
described in detail with reference to Fig. 2.
[0023] The main lattice 4 is firstly described. The main
lattice 4 has a plurality of flat lattice plates for main lattice
8 that are arranged in parallel with each other in an x
direction and extended over the overall length of the main
lattice 4 in the x direction, and a plurality of strip-like lattice
plates for main lattice 11 that are arranged in parallel with
each other in a y direction perpendicular to the x direction
and extended between the respective flat lattice plates
for main lattice 8 (see, Fig. 1).
[0024] The main lattice 4, which is composed of the
flat lattice plates for main lattice 8 and the strip-like plates
for main lattice 11, is located on a position corresponding
to fuel assemblies, and has a height equivalent to an
active length L of the fuel assembly. The strip-like lattice
plates for main lattice 11 are formed of strip-like lattice
plates for main lattice 11b that are in contact with flat
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lattice plates for outer frame 3a that constitute the outer
frame 3, and other strip-like lattice plates for main lattice
11a.
[0025] Formed in one surface of the flat lattice plate
for main lattice 8 are slits 14b and 14d in which projections
13b and 13d formed on the strip-like lattice plates for
main lattice 11a and 11b are fitted. Thus, by bringing end
surfaces of the strip-like lattice plates for main lattice 11a
and 11b into contact with the surfaces of the flat lattice
plates for main lattice 8, and by inserting the projections
13b and 13d of the strip-like lattice plates for main lattice
11a and 11b into the slits 14b and 14d of the flat lattice
plates for main lattice 8, there can be constituted the main
lattice 4 which is located on a position corresponding to
fuel assemblies and has a height equivalent to an active
length L of the fuel assembly. The projection 13b formed
on the strip-like lattice plate for main lattice 11a is formed
on one end surface 22a of the strip-like lattice plate for
main lattice 11a, while the projection 13d is formed on
the other end surface 22b of the strip-like lattice plate for
main lattice 11a (see, Fig 3). In addition, a projection 13e
is formed on one end surface 22c of the strip-like lattice
plate for main lattice 11b, while the projection 13d is
formed on the other end surface 22d of the strip-like lat-
tice plate for main lattice 11b. The projection 13e of the
strip-like lattice plate for main lattice 11b is fitted in a slit
14e of the flat lattice plate for outer frame 3a.
[0026] Next, the upper lattice 5 is described.
[0027] The upper lattice 5 includes a plurality of flat
lattice plates for upper lattice 7 that are arranged in par-
allel with each other in the x direction and extended over
the overall length of the upper lattice in the x direction,
and a plurality of strip-like lattice plates for upper lattice
10 that are arranged in parallel with each other in the y
direction perpendicular to the x direction and extended
between the respective flat lattice plates for upper lattice
7. The strip-like lattice plates for upper lattice 10 are
formed of strip-like lattice plates for upper lattice 10b that
are in contact with the flat lattice plates for outer frame
3a, and other strip-like lattice plates for upper lattice 10a.
[0028] Formed in one surface of the flat lattice plate
for upper lattice 7 is a slit 14a in which a projection 13a
formed on an end surface 21a of the strip-like lattice plate
for upper lattice 10a is fitted. Thus, by bringing the end
surface of the strip-like lattice plate 10a into contact with
the surface of the flat lattice plate for upper lattice 7, and
by inserting the projection 13a of the strip-like lattice pale
for upper lattice 10a into the slit 14a of the flat lattice plate
for upper lattice 7, the upper lattice 5 can be constituted
(see, Fig. 3). A projection 13e is formed on an end surface
21c of the strip-like lattice plate for upper lattice 10b. The
projection 13e of the strip-like lattice plate for upper lattice
10b is fitted in a slit 14e of the flat lattice plate for outer
frame 3a.
[0029] Next, the lower lattice 6 is described.
[0030] The lower lattice 6 includes a plurality of flat
lattice plates for lower lattice 9 that are arranged in par-
allel with each other in the x direction and extended over

the overall length of the lower lattice 6 in the x direction,
and a plurality of strip-like lattice plates for lower lattice
12 that are arranged in parallel with each other in the y
direction perpendicular to the x direction and extended
between the respective flat lattice plates for lower lattice
9. The strip-like lattice plates for lower lattice 12 are
formed of strip-like lattice plates for lower lattice 12b that
are in contact with the flat plates for outer frame 3a, and
other strip-like plates for lower lattice 12a.
[0031] Formed in one surface of the flat lattice plate
for lower lattice 9 is a slit 14c in which a projection 13c
formed on an end surface 23b of the strip-like lattice plate
for lower lattice 12a is fitted. Thus, by bringing the end
surface of the strip-like lattice plate for lower lattice 12a
to the surface of the flat lattice plate for lower lattice 9,
and by inserting the projection 13c of the strip-like lattice
plate for lower lattice 12a into the slit 14c of the flat lattice
plate for lower lattice 9, the lower lattice 6 can be consti-
tuted (see, Fig. 3).
[0032] Next, with reference to Fig. 3, there are de-
scribed: a relationship between the projections 13b and
13d formed on the strip-like lattice plate for main lattice
11a and the projections 13d and 13e formed on the strip-
like lattice plate for main lattice 11b, and the slits 14b,
14d, and 14e formed in the flat lattice plate for main lattice
8 and the flat lattice plate for outer frame 3a; a relationship
between the projection 13a formed on the strip-like lattice
plate for upper lattice 10a and the projection 13e formed
on the strip-like lattice plate for upper lattice 10b, and the
slits 14a and 14e formed in the flat lattice plate for upper
lattice 7 and the flat lattice plate for outer frame 3a; and
a relationship between the projection 13c formed on the
strip-like lattice plate for lower lattice 12a and the strip-
like lattice plate for lower lattice 12b, and the slit 14c
formed in the flat lattice plate for lower lattice 9.
[0033] In the first place, a relationship between the
strip-like lattice plate for main lattice 11, the flat lattice
plate for main lattice 8, and the flat lattice plate for outer
frame 3a is described.
[0034] The strip-like lattice plate for main lattice 11a is
provided with the projection 13b on the end surface 22a
to be combined with the flat lattice plate for main lattice
8, and is provided with the projection 13d on the end
surface 22b opposite to the end surface 22a of the
strip-like lattice plate for main lattice 11a. Formed in one
surface of the flat lattice plate for main lattice 8 are the
slit 14d corresponding to the projection 13b formed on
the end surface 22a of the strip-like lattice plate for main
lattice 11a, and the slit 14d corresponding to the projec-
tion 13d formed on the end surface 22b of the strip-like
lattice plate for main lattice 11a. The projection 13b
formed on the end surface 22a of the strip-like lattice
plate for main lattice 11a and the projection 13d formed
on the end surface 22b of the strip-like lattice plate for
main lattice 11a are staggered from each other in a height
direction. Thus, the projections 13b and the projection
13d are prevented from being simultaneously inserted
into the identical slits 14b and 14d formed in the flat lattice
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plate for main lattice 8. Therefore, the end surface 22a
and the end surface 22b of the strip-like lattice plate for
main lattice 11a can be smoothly joined to the corre-
sponding surfaces of the flat lattice plates for main lattice
8.
[0035] The strip-like lattice plate for main lattice 11b is
provided with the projection 13e on the end surface 22c
to be combined with the flat lattice plate for outer frame
3a, and is provided with the projection 13d on the end
surface 22d opposite to the end surface 22c of the
strip-like lattice plate for main lattice 11b. Formed in one
surface of the flat lattice plate for outer frame 3a is the
slit 14e corresponding to the projection 13e formed on
the end surface 22c of the strip-like lattice plate for main
lattice 11b. Formed in one surface of the flat lattice plate
for main lattice 8 is the slit 14d corresponding to the pro-
jection 13d formed on the end surface 22d of the strip-
like lattice plate for main lattice 11b. Thus, the end surface
22c of the strip-like lattice plate for main lattice 11b can
be smoothly joined to the corresponding surface of the
flat lattice plate for outer frame 3a, while the end surface
22d of the strip-like lattice plate for main lattice 11b can
be smoothly joined to the corresponding surface of the
flat lattice plate for main lattice 8.
[0036] Next, a relationship between the strip-like lattice
pate for upper lattice 10, the flat lattice plate for upper
lattice 7, and the flat lattice plate for outer frame 3a is
described.
[0037] The strip-like lattice plate for upper lattice 10a
is provided with the projection 13a on the end surface
21a to be combined with the flat lattice plate for upper
lattice 7. Formed in one surface of the flat lattice plate
for upper lattice 7 is the slit 14a corresponding to the
projection 13a formed on the end surface 21a of the
strip-like lattice plate for upper lattice 10a. Thus, the end
surface 21a and the end surface 21b opposite to the end
surface 21a of the strip-like lattice plate for upper lattice
10a can be smoothly joined to the corresponding surfac-
es of the flat lattice plates for upper lattice 7.
[0038] The strip-like lattice plate for upper lattice 10b
is provided with the projection 13e on the end surface
21c to be combined with the flat lattice plate for outer
frame 3a. Formed in one surface of the flat lattice plate
for outer frame 3a is the slit 14e corresponding to the
projection 13e formed on the end surface 21c of the
strip-like lattice plate for upper surface 10b. Thus, the
end surface 21c of the strip-like lattice plate for upper
lattice 10b can be smoothly joined to the corresponding
surface of the flat lattice plate for outer frame 3a, while
an end surface 21d opposite to the end surface 21c of
the strip-like lattice plate for upper lattice 10b can be
smoothly joined to the corresponding surface of the flat
lattice plate for upper lattice 7.
[0039] Next, a relationship between the strip-like lattice
plate for lower lattice 12, the flat lattice plate for lower
lattice 9, and the flat lattice plate for outer frame 3a is
described.
[0040] The strip-like lattice plate for lower lattice 12a

is provided with the projection 13c on the end surface
23b to be combined with the flat lattice plate for lower
lattice 9. Formed in one surface of the flat lattice plate
for lower lattice 9 is the slit 14c corresponding to the pro-
jection 13c formed on the end surface 23b of the strip-like
lattice plate for lower lattice 12a. Thus, the end surface
23b and the end surface 23a opposite to the end surface
23b of the strip-like lattice plate for lower lattice 12a can
be smoothly joined to the corresponding surfaces of the
flat lattice plates for lower lattice 9.
[0041] The strip-like lattice plate for lower lattice 12b
is provided with the projection 13c on the end surface
23d to be combined with the flat lattice plate for lower
lattice 9. Formed in one surface of the flat lattice plate
for lower lattice 9 is the slit 14c corresponding to the pro-
jection 13c formed on the end surface 23d of the strip-like
lattice plate for lower lattice 12b. Thus, the end surface
23d of the strip-like lattice plate for lower lattice 12b can
be smoothly joined to the corresponding surface of the
flat lattice plate for main lattice 9, while an end surface
23c opposite to the end surface 23d of the strip-like lattice
plate for lower lattice 12b can be smoothly joined to the
corresponding surface of the flat lattice plate for outer
frame 3a.
[0042] Next, with reference to Figs. 4 to 6, there are
described a method of joining the strip-like lattice plates
for main lattice 11 and the flat lattice plates for main lattice
8 that constitute the main lattice 4, a method of joining
the strip-like lattice plates for upper lattice 10 and the flat
lattice plates for upper lattice 7 that constitute the upper
lattice 5, and a method of joining the strip-like lattice
plates for lower lattice 12 and the flat lattice plates for
lower lattice 10 that constitute the lower lattice 6.
[0043] As shown in Figs. 4 and 5, the strip-like lattice
plates for upper lattice 10a and 10b and the flat lattice
plates for main lattice 7 are integrated by an insertion
operation in which the projections 13a are inserted into
the slits 14a, and a welding operation succeeding thereto,
whereby the upper lattice 5 can be obtained.
[0044] The strip-like lattice plates for lower lattice 12a
and 12b and the flat lattice plates for lower lattice 9 are
integrated by an insertion operation in which the projec-
tions 13c are inserted into the slits 14c, and a welding
operation succeeding thereto, whereby the lower lattice
6 can be obtained.
[0045] As shown in Fig. 6, the strip-like lattice plates
for main lattice 11 and 11b and the flat lattice plates for
main lattice 8 are integrated by an insertion operation in
which the projections 13b and 13d are inserted into the
slits 14b and 14d, and by an adhesion operation suc-
ceeding thereto, whereby the main lattice 4 can be ob-
tained.
[0046] In this case, the strip-like lattice plates for main
lattice 11a and 11b and the flat lattice plates for main
lattice 8 can be assembled without welding.
[0047] Next, an operation of the embodiment as struc-
tured above is described.
[0048] The main lattice 4, which is located on a position
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corresponding to fuel assemblies and has a height equiv-
alent to an active length L of the fuel assembly, is fitted
in the upper lattice 5 and the lower lattice 6 so as to be
secured thereto. Thus, it is not necessary to weld the flat
lattice plates for main lattice 8 and the strip-like lattice
plates for main lattice 11 that constitute the main lattice
4, in order to assemble the main lattice 4. Therefore, as
a material of the flat lattice plates for main lattice 8 and
the strip-like lattice plates for main lattice 11 that consti-
tute the main lattice 4, a boron-added stainless steel to
which a sufficient amount of boron is added to absorb
neutrons is employed. As a result, the main lattice 4 can
have a sufficient ability to absorb neutrons.
[0049] Further, in the lattice body 2, it is not necessary
to perform a welding operation to the flat lattice plates
for main lattice 8 and the strip-like lattice plates for main
lattice 11 in order to assemble the main lattice 4. In place
thereof, the main lattice 4 can be assembled by welding
the flat lattice plates for upper lattice 7 and the strip-like
lattice plates for upper lattice 10 to assemble the upper
lattice 5, and by welding the flat lattice plates for lower
lattice 9 and the strip-like lattice plates for lower lattice
12 to assemble the lower lattice 6. Thus, when the whole
lattice body 2 is assembled, the number of welded por-
tions 20 can be remarkably reduced. In addition, it is no
more necessary to use a special jig to perform a welding
operation in the narrow lattice-like cells 2a whose depth
is deeper than the active length L of the fuel assembly,
which is economically advantageous.
[0050] Furthermore, a boron-added stainless steel is
used as a material of the flat lattice plates for main lattice
8 and the strip-like lattice plates for main lattice 11 that
constitute the main lattice 4. Thus, it is not necessary to
use a material capable of absorbing neutrons as a ma-
terial of the other members excluding the main lattice 4,
i.e., the outer frame 3, the upper lattice 5, and the lower
lattice 6. Namely, a boron-free stainless steel can be used
as a material of the outer frame 3, upper lattice 5, and
the lower lattice 6. Thus, the outer frame 3, the upper
frame 5, and the lower frame 6 can be integrated and
assembled by welding. In this case, the main lattice 4,
the upper lattice 5, and the lower lattice 6 are integrated
with each other, with the upper end of the main lattice 4
being fitted in the upper lattice 5, and the lower end of
the main lattice 4 being fitted in the lower lattice 6. As a
result, the spent fuel storage rack 1 can have a sufficient
structural strength against a large earthquake load.
[0051] A space between spent fuel assemblies stored
in the outermost peripheral side of one spent fuel storage
rack 1, and spent fuel assemblies stored in the outermost
peripheral side of another spent fuel storage rack 1 ad-
jacent thereto is doubly blocked by the outer frames 3 of
the respective spent fuel storage racks 1. Moreover, a
certain gap between the spent fuel storage rack 1 and
the another spent fuel storage rack 1 adjacent thereto
can be filled with water. Accordingly, the non-critical state
between the fuels in the spent fuel assemblies accom-
modated in the spent fuel storage racks 1 can be sup-

plemented.

Second Embodiment

[0052] Next, a second embodiment of the spent fuel
storage rack according to the present invention will be
described with reference to Fig. 7. Fig. 7 is a perspective
view showing respective lattice parts.
[0053] In the second embodiment shown in Fig. 7, a
flat lattice plate for upper lattice 7 constituting an upper
lattice 5 is divided into lattice plates 18 at intersection
points where the flat lattice plate for upper lattice 7 cross-
es the strip-like lattice plates for upper lattice 10. Other
structures are substantially the same as those of the first
embodiment shown in Figs. 1 to 6.
[0054] In the embodiment shown in Fig. 7, the same
parts as those of the first embodiment shown in Figs 1
to 6 are indicated by the same reference numbers, and
detailed description thereof is omitted. A groove 15 in
which an upper end surface 4a of a main lattice 4 is fitted
is formed in lower end surfaces of the divided lattice
plates 18 of the flat lattice plate for upper lattice 7. The
groove 15 in which the upper end surface 4a of the main
lattice 4 is fitted is also formed in a lower end surface of
the strip-like lattice plate for upper lattice 10. These lattice
plates 18 and the strip-like lattice plates for upper lattice
10 are integrated by welding at intersection points where
the lattice plates 18 and 10 cross each other, to thereby
form welded portions 20.
[0055] In addition, although not shown, similar to the
upper lattice 5, a flat lattice plate for lower lattice 9 con-
stituting a lower lattice 6 is divided into lattice plates at
intersection points where the flat lattice plate for lower
lattice 9 crosses the strip-like lattice plates for lower lattice
12. The divided lattice plates of the flat lattice plate for
lower lattice 9 are welded to the strip-like lattice plates
12 at the intersection points.
[0056] In the second embodiment shown in Fig. 7, the
flat lattice plate for upper lattice 7 of the upper lattice 5
is divided at the intersection points where the flat lattice
plate for upper lattice 7 crosses the strip-like lattice plates
for upper lattice 10, and the flat lattice plate for lower
lattice 9 of the lower lattice 6 is divided at the intersection
points where the flat lattice plate for lower lattice 9 cross-
es the strip-like lattice plates for lower lattice 12, which
results in improvement in assembly work of the spent
fuel storage rack 1.

Third Embodiment

[0057] Next, a third embodiment of the spent fuel stor-
age rack according to the present invention is described
with reference to Figs. 1 to 6.
[0058] It can be expected that a higher ability to absorb
neutrons is required for the spent fuel storage rack 1 be-
cause of an increased burn-up of fuels in the future.
[0059] In the third embodiment, an outer frame 3, an
upper lattice 5, and a lower lattice 6 are made of a bo-
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ron-added stainless steel having a smaller amount of
added boron than that of a main lattice 4, or an enriched
boron-added stainless steel. Other structures of the third
embodiment are substantially the same as those of the
first embodiment shown in Figs. 1 to 6.
[0060] In this embodiment, the outer frame 3, the upper
lattice 5, and the lower lattice 6 may be made of a bo-
ron-added stainless steel having a smaller amount of
added boron than that of the main lattice 4, or an enriched
boron-added stainless steel. In this case, even when the
outer frame 3, the upper lattice 5, and the lower lattice 6
are welded to be assembled, there is no possibility that
a material strength is impaired. Namely, when the outer
frame 3, the upper lattice 5, and the lower lattice 6 are
assembled, a welding operation can be employed. Ac-
cordingly, the spent fuel storage rack 1 can have a suf-
ficient structural strength against a large earthquake
load. In addition, since the outer frame 3, the upper lattice
5, and the lower lattice 6 respectively have an ability to
absorb neutrons, the spent fuel storage rack 1 can have
a higher ability to absorb neutrons.

Claims

1. A spent fuel storage rack (1) having a rectangular
parallelepiped shape forming a plurality of lattice-like
cells (2a) that are configured to separately accom-
modate a plurality of fuel assemblies in a matrix of
rows and columns, the spent fuel storage rack (1)
comprising:

a base (17) configured to support lower parts of
fuel assemblies, the base (17) forming a bottom
surface of the spent fuel storage rack (1);
an outer frame (3) located above the base (17),
the outer frame (3) forming an outermost periph-
ery of the spent fuel storage rack (1); and
a lattice body (2) disposed inside the outer frame
(3), the lattice body (2) forming the lattice-like
cells (2a);
wherein the lattice body (2) includes: a main lat-
tice (4) located on a position corresponding to
the fuel assemblies, the main lattice (4) having
a height equivalent to an active length (L) of the
fuel assembly, the main lattice (4) being made
of a boron-added stainless steel and being
formed without welding; an upper lattice (5) dis-
posed above the main lattice (4) so as to be fitted
to an upper end of the main lattice (4); and a
lower lattice (6) disposed between the base (17)
and the main lattice (4) so as to be fitted to a
lower end of the main lattice (4),

characterised in that
the upper lattice (5) includes a groove (15) formed
in a lower end surface of said upper lattice (5), the
groove (15) being fitted to the upper end of the main

lattice (4), and
the lower lattice (6) includes a groove (16) formed in
an upper end surface of said lower lattice (6), the
groove (16) being fitted to the lower end of the main
lattice (4).

2. The spent fuel storage rack (1) according to claim 1,
wherein:

the main lattice (4) has a plurality of flat lattice
plates (8) for main lattice (4) that are arranged
in parallel with each other in an x direction and
extended over the overall length of the main lat-
tice (4) in the x direction, and a plurality of strip-
like lattice plates (11) for main lattice (4) that are
arranged in parallel with each other in a y direc-
tion perpendicular to the x direction and extend-
ed between the respective flat lattice plates (8)
for main lattice (4); and
the respective strip-like lattice plates (11) for
main lattice (4) are fitted in the corresponding
flat lattice plates (8) for main lattice (4).

3. The spent fuel storage rack (1) according to claim 2,
wherein:

the upper lattice (5) includes a plurality of flat
lattice plates (7) for upper lattice (5) that are ar-
ranged in parallel with each other in the x direc-
tion and extended over the overall length of the
upper lattice (5) in the x direction, and a plurality
of strip-like lattice plates (10) for upper lattice (5)
that are arranged in parallel with each other in
the y direction perpendicular to the x direction
and extended between the respective flat lattice
plates (7) for upper lattice (5); and
the respective strip-like lattice plates (10) for up-
per lattice (5) are secured to the corresponding
flat lattice plates (7) for upper lattice (5) by weld-
ing.

4. The spent fuel storage rack (1) according to claim 2,
wherein
the lower lattice (6) includes a plurality of flat lattice
plates (9) for lower lattice (6) that are arranged in
parallel with each other in the x direction and extend-
ed over the overall length of the lower lattice (6) in
the x direction, and a plurality of strip-like lattice
plates (12) for lower lattice (6) that are arranged in
parallel with each other in the y direction perpendic-
ular to the x direction and extended between the re-
spective flat lattice plates (9) for lower lattice (6); and
the respective strip-like lattice plates (12) for lower
lattice (6) are secured to the corresponding flat lattice
plates (9) for lower lattice (6) by welding.

5. Spent fuel storage rack (1) according to claim 3,
wherein
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the respective flat lattice plates (7) for upper lattice
(5) are divided at positions where the flat lattice
plates (7) for upper lattice (5) are joined to the cor-
responding strip-like lattice plates (10) for upper lat-
tice (5).

6. The spent fuel storage rack (1) according to claim 4,
wherein
the respective flat lattice plates (9) for lower lattice
(6) are divided at positions where the flat lattice
plates (9) for lower lattice (6) are joined to the cor-
responding strip-like lattice plates (12) for lower lat-
tice (6).

7. The spent fuel storage rack (1) according to claim 1,
wherein
the outer frame (3), the upper lattice (5) and the lower
lattice (6) are made of stainless steel.

8. The spent fuel storage rack (1) according to claim 1,
wherein
the outer frame (3), the upper lattice (5) and the lower
lattice (6) are made of a boron-added stainless steel
having a smaller amount of added boron than that
of the main lattice (4).

Patentansprüche

1. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) mit einer rechtwinkligen, parallelepipeden
Form, die mehrere lattenwerkähnliche Zellen (2a)
ausbildet, die derart gestaltet sind, dass sie getrennt
mehrere Brennmaterialanordnungen in einer Matrix
aus Reihen und Spalten unterbringen, wobei das
Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) aufweist:

eine Basis (17), die gestaltet ist, untere Teile der
Brennmaterialanordnungen zu tragen, wobei
die Basis (17) eine Bodenoberfläche des Auf-
bewahrungsgestells für abgebranntes Brenn-
material (1) ausbildet;
einen äußeren Rahmen (3), der über der Basis
(17) angeordnet ist, wobei der äußere Rahmen
(3) einen äußersten Rand des Aufbewahrungs-
gestells für abgebranntes Brennmaterial (1)
ausbildet; und
einen Lattenwerkkörper (2), der innerhalb des
äußeren Rahmens (3) angeordnet ist, wobei der
Lattenwerkkörper (2) die lattenwerkähnlichen
Zellen (2a) ausbildet;
wobei der Lattenwerkkörper (2) aufweist: ein
Hauptlattenwerk (4), das an einer Position ent-
sprechend den Brennmaterialanordnungen an-
geordnet ist, wobei das Hauptlattenwerk (4) eine
Höhe äquivalent zu einer aktiven Länge (L) der
Brennmaterialanordnung aufweist, das Haupt-

lattenwerk (4) aus Edelstahl mit hinzugefügtem
Bor besteht und ohne Löten gebildet ist; ein obe-
res Lattenwerk (5), das über dem Hauptlatten-
werk (4) angeordnet ist, so dass es an ein oberes
Ende des Hauptlattenwerks (4) eingepasst wer-
den kann; und ein unteres Lattenwerk (6), das
zwischen der Basis (17) und dem Hauptlatten-
werk (4) angeordnet ist, so dass es an ein un-
teres Ende des Hauptlattenwerks (4) eingepasst
werden kann,

dadurch gekennzeichnet, dass
das obere Lattenwerk (5) eine Nut (15) aufweist, die
in einer unteren Endoberfläche des oberen Latten-
werks (5) ausgebildet ist, wobei die Nut (15) an das
obere Ende des Hauptlattenwerks (4) eingepasst ist,
und
das untere Lattenwerk (6) eine Nut (16) aufweist, die
in einer oberen Endoberfläche des unteren Latten-
werks (6) ausgebildet ist, wobei die Nut (16) an das
untere Ende des Hauptlattenwerks (4) eingepasst
ist.

2. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) nach Anspruch 1, bei dem:

das Hauptlattenwerk (4) mehrere flache Latten-
werkplatten (8) für das Hauptlattenwerk (4), die
parallel zueinander in einer x-Richtung angeord-
net sind und sich über die Gesamtlänge des
Hauptlattenwerks (4) in die x-Richtung erstrek-
ken, und mehrere streifenähnliche Lattenwerk-
platten (11) für das Hauptlattenwerk (4) auf-
weist, die parallel zueinander in einer y-Rich-
tung senkrecht zu der x-Richtung angeordnet
sind und sich zwischen den entsprechenden fla-
chen Lattenwerkplatten (8) für das Hauptlatten-
werk (4) erstrecken; und
die entsprechenden streifenähnlichen Latten-
werkplatten (11) für das Hauptlattenwerk (4) in
zugehörige flache Lattenwerkplatten (8) für das
Hauptlattenwerk (4) eingepasst sind.

3. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) nach Anspruch 2, bei dem:

das obere Lattenwerk (5) mehrere flache Lat-
tenwerkplatten (7) für das obere Lattenwerk (5),
die parallel zueinander in der x-Richtung ange-
ordnet sind und sich über die Gesamtlänge des
oberen Lattenwerks (5) in die x-Richtung er-
strecken, und mehrere streifenähnliche Latten-
werkplatten (10) für das obere Lattenwerk (5)
aufweist, die parallel zueinander in der y-Rich-
tung senkrecht zu der x-Richtung angeordnet
sind und sich zwischen die entsprechenden fla-
chen Lattenwerkplatten (7) für das obere Lat-
tenwerk (5) erstrecken; und

13 14 



EP 2 112 665 B1

9

5

10

15

20

25

30

35

40

45

50

55

die entsprechenden streifenähnlichen Latten-
werkplatten (10) für das obere Lattenwerk (5)
an den zugehörigen flachen Lattenwerkplatten
(7) für das obere Lattenwerk (5) durch Löten be-
festigt sind.

4. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) nach Anspruch 2, bei dem
das untere Lattenwerk (6) mehrere flache Latten-
werkplatten (9) für das untere Lattenwerk (6), die
parallel zueinander in der x-Richtung angeordnet
sind und sich über die Gesamtlänge des unteren Lat-
tenwerks (6) in die x-Richtung erstrecken, und meh-
rere streifenähnliche Lattenwerkplatten (12) für das
untere Lattenwerk (6) aufweist, die parallel zueinan-
der in der y-Richtung senkrecht zu der x-Richtung
angeordnet sind und sich zwischen die entsprechen-
den flachen Lattenwerkplatten (9) für das untere Lat-
tenwerk (6) erstrecken; und
die entsprechenden streifenähnlichen Lattenwerk-
platten (12) für das untere Lattenwerk (6) an den
zugehörigen flachen Lattenwerkplatten (9) für das
untere Lattenwerk (6) durch Löten befestigt sind.

5. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) nach Anspruch 3, bei dem
die entsprechenden flachen Lattenwerkplatten (7)
für das obere Lattenwerk (5) an Positionen geteilt
sind, wo die flachen Lattenwerkplatten (7) für das
obere Lattenwerk (5) an die zugehörigen streifen-
ähnlichen Lattenwerkplatten (10) für das obere Lat-
tenwerk (5) gefügt sind.

6. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) nach Anspruch 4, bei dem
die entsprechenden flachen Lattenwerkplatten (9)
für das untere Lattenwerk (6) an Positionen geteilt
sind, wo die flachen Lattenwerkplatten (9) für das
untere Lattenwerk (6) an die zugehörigen streifen-
ähnlichen Lattenwerkplatten (12) für das untere Lat-
tenwerk (6) gefügt sind.

7. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) nach Anspruch 1, bei dem
der äußere Rahmen (3), das obere Lattenwerk (5)
und das untere Lattenwerk (6) aus Edelstahl beste-
hen.

8. Aufbewahrungsgestell für abgebranntes Brennma-
terial (1) nach Anspruch 1, bei dem
der äußere Rahmen (3), das obere Lattenwerk (5)
und das untere Lattenwerk (6) aus einem Edelstahl
mit hinzugefügtem Bor mit einer kleineren Menge an
hinzugefügtem Bor als das des Hauptlattenwerks (4)
bestehen.

Revendications

1. Panier de stockage de combustible épuisé (1) ayant
une forme parallélépipède rectangulaire formant une
pluralité de compartiments en forme de treillis (2a)
qui sont configurés pour loger séparément une plu-
ralité d’ensembles de combustible dans une matrice
de rangées et de colonnes, le panier de stockage de
combustible épuisé (1) comprenant :

une base (17) configurée pour supporter des
parties inférieures d’ensembles de combustible,
la base (17) formant une surface inférieure du
panier de stockage de combustible épuisé (1) ;
un bâti externe (3) positionné au-dessus de la
base (17), le bâti externe (3) formant une péri-
phérie située le plus à l’extérieure du panier de
stockage de combustible épuisé (1) ; et
un corps de treillis (2) disposé à l’intérieur du
bâti externe (3), le corps de treillis (2) formant
les compartiments en forme de treillis (2a) ;
dans lequel le corps de treillis (2) comprend : un
treillis principal (4) positionné dans une position
correspondant aux ensembles de combustible,
le treillis principal (4) ayant une hauteur équiva-
lente à une longueur active (L) de l’ensemble de
combustible, le treillis principal (4) étant réalisé
à partir d’un acier inoxydable enrichi en bore et
étant formé sans soudage ; un treillis supérieur
(5) disposé au dessus du treillis principal (4) afin
d’être monté sur une extrémité supérieure du
treillis principal (4) ; et un treillis inférieur (6) dis-
posé entre la base (17) et le treillis principal (4)
afin d’être monté sur une extrémité inférieure du
treillis principal (4),

caractérisé en ce que :

le treillis supérieur (5) comprend une rainure
(15) formé dans une surface d’extrémité infé-
rieure dudit treillis supérieur (5), la rainure (15)
étant montée sur l’extrémité supérieure du
treillis principal (4), et
le treillis inférieur (6) comprend une rainure (16)
formée dans une surface d’extrémité supérieure
dudit treillis inférieur (6), la rainure (16) étant
montée sur l’extrémité inférieure du treillis prin-
cipal (4).

2. Panier de stockage de combustible épuisé (1) selon
la revendication 1, dans lequel :

le treillis principal (4) a une pluralité de plaques
de treillis plates (8) pour le treillis principal (4)
qui sont agencées parallèlement entre elles
dans une direction x et étendues sur toute la
longueur du treillis principal (4) dans la direction
x, et une pluralité de plaques de treillis en forme
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de bande (11) pour le treillis principal (4) qui sont
agencées parallèlement entre elles dans une di-
rection y perpendiculaire à la direction x et éten-
dues entre les plaques de treillis plates (8) res-
pectives pour le treillis principal (4) ; et
les plaques de treillis en forme de bande (11)
respectives pour le treillis principal (4) sont mon-
tées dans les plaques de treillis plates (8) cor-
respondantes pour le treillis principal (4).

3. Panier de stockage de combustible épuisé (1) selon
la revendication 2, dans lequel :

le treillis supérieur (5) comprend un pluralité de
plaques de treillis plates (7) pour le treillis supé-
rieur (5) qui sont agencées parallèlement entre
elles dans la direction x et étendues sur toute la
longueur du treillis supérieur (5) dans la direction
x, et une pluralité de plaques de treillis en forme
de bande (10) pour le treillis supérieur (5) qui
sont agencées parallèlement entre elles dans la
direction y perpendiculaire à la direction x et
étendues entre les plaques de treillis plates (7)
respectives pour le treillis supérieur (5) ; et
les plaques de treillis en forme de bande (10)
respectives pour le treillis supérieur (5) sont
fixées sur les plaques de treillis plates (7) cor-
respondantes pour le treillis supérieur (5), par
soudage.

4. Panier de stockage de combustible épuisé (1) selon
la revendication 2, dans lequel :

le treillis inférieur (6) comprend une pluralité de
plaques de treillis plates (9) pour le treillis infé-
rieur (6) qui sont agencées parallèlement entre
elles dans la direction x et étendues sur toute la
longueur du treillis inférieur (6) dans la direction
x, et une pluralité de plaques de treillis en forme
de bande (12) pour le treillis inférieur (6) qui sont
agencées parallèlement entre elles dans la di-
rection y perpendiculaire à la direction x et éten-
dues entre les plaques de treillis plates (9) res-
pectives pour le treillis inférieur (6) ; et
les plaques de treillis en forme de bande (12)
respectives pour le treillis inférieur (6) sont
fixées sur les plaques de treillis plates (9) cor-
respondantes pour le treillis inférieur (6), par
soudage.

5. Panier de stockage de combustible épuisé (1) selon
la revendication 3, dans lequel :

les plaques de treillis plates (7) respectives pour
le treillis supérieur (5) sont divisées dans des
positions dans lesquelles les plaques de treillis
plates (7) pour le treillis supérieur (5) sont as-
semblées aux plaques de treillis en forme de

bande (10) correspondantes pour le treillis su-
périeur (5).

6. Panier de stockage de combustible épuisé (1) selon
la revendication 4, dans lequel :

les plaques de treillis plates (9) respectives pour
le treillis inférieur (6) sont divisées dans des po-
sitions dans lesquelles les plaques de treillis pla-
tes (9) pour le treillis inférieur (6) sont assem-
blées aux plaques de treillis en forme de bande
(12) correspondantes pour le treillis inférieur (6).

7. Panier de stockage de combustible épuisé (1) selon
la revendication 1, dans lequel :

le bâti externe (3), le treillis supérieur (5) et le
treillis inférieur (6) sont réalisés à partir d’acier
inoxydable.

8. Panier de stockage de combustible épuisé (1) selon
la revendication 1, dans lequel :

le bâti externe (3), le treillis supérieur (5) et le
treillis inférieur (6) sont réalisés à partir d’un
acier inoxydable enrichi en bore ayant une plus
petite quantité de bore ajouté que celle de treillis
principal (4).
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