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A container and system for handling damaged nuclear fuel,
and a method of making the same. In one embodiment, the
invention is a damaged fuel container having a specially
designed top cap that can be detachably coupled to the
elongated tubular wall by simply translating the top cap into
proper position within, the elongated tubular wall, wherein
biased locking elements automatically lock the top cap to the
elongated tubular wall. In another embodiment, the vent
screens of the damaged fuel container are integrally formed
rather than being separate components. In still other embodi-
ments, the lower vent screens are arranged on an upstanding
portion of the damaged fuel container. In an even further
embodiment, the elongated tubular wall is formed by an
extrusion process.
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1
CONTAINER AND SYSTEM FOR HANDLING
DAMAGED NUCLEAR FUEL, AND METHOD
OF MAKING THE SAME

This application is a U.S. national stage application under
35 U.S.C. §371 of PCT Application No. PCT/US12/51634,
filed on Aug. 20, 2012, which claims the benefit of U.S.
Provisional Patent Application No. 61/525,583, filed Aug.

19, 2011, the entireties of which are incorporated herein by
1

reference.
FIELD OF THE INVENTION

The present invention relates generally to containers and
systems for handling nuclear fuel, and specifically to con-
tainers and systems for handling nuclear fuel whose physical
integrity has been compromised, and methods of making the
same.

BACKGROUND OF THE INVENTION

Damaged nuclear fuel is nuclear fuel thal is in some way
physically impaired. Such physical impairment can range
from minor cracks in the cladding to substantial degradation
on various levels. When nuclear fuel is damaged, its uranium
pellets are no longer fully contained in the tubular cladding
that confines the pellets from the external environment.
Moreover, damaged nuclear fuel can be distorted from its
original shape. As such, special precautions must be taken
when handling damaged nuclear fuel {as compared to han-
dling intact nuclear fuel) to ensure that radioactive particu-
late matter is contained. Please refer to USNRC's Interim
Staff Guidance #2 for a complete definition of fuel that
cannot be classified as “intact” and, thus, falls into the
category of damaged nuclear fuel for purposes of this
application. As used herein, damaged nuclear fuel also
includes nuclear fuel debris.

Containers and systems for handling damaged nuclear
fuel are known. Examples of such containers and systems
are disclosed in U.S. Pat. No. 5,550,882, issued Aug. 27,
1996 to Lehnart et al., and U.S. Patent Application Publi-
cation No. 2004/0141579, published Jul. 22, 2004 1o Meth-
ling et al. While the general structure of a container and
system for handling damaged nuclear fuel is disclosed in
each of the aforementioned references, the containers and
systems disclosed therein are less than optimal for a number
of reasons; including inferior venting capabilities of the
damaged nuclear fuel cavity, difficulty of handling, inability
to be meet tight tolerances dictated by existing fuel baskel
structures, lack of adequate neutron shielding, and/or manu-
facturing complexity or inferiority.

Thus, a need exists for an improved container and system
for handling damaged nuclear fuel, and methods of making
the same.

SUMMARY OF THE INVENTION

In one embodiment, the invention can be a method of
forming an elongated tubular container for receiving dam-
aged nuclear fuel, the method comprising: a) extruding,
from a material comprising a metal and a neutron absorber,
an elongated tubular wall having a container cavity; b)
forming, from a material comprising a metal that is metal-
lurgically compatible with the metal of the elongated tubular
wall, a bottom cap comprising a first screen having a
plurality of openings; and c) avtogenously welding the
bottom cap to a bottom end of the elongated tubular wall, the
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2

plurality of openings of the first screen forming vent pas-
sageways [0 a bottom of the container cavity.

In another embodiment, the invention can be a container
for receiving damaged nuclear fuel, the method comprising:
an extruded tubular wall forming a container cavity about a
container axis, the extruded tubular wall formed of a metal
matrix composite having neutron absorbing particulate rein-
forcement; a bottom cap coupled to a bottom end of the
extruded tubular wall; a top cap detachably coupled to a top

0 end of the extruded tubular wall; a first screen comprising a

plurality of openings that define lower venl passageways
into a bottom of the container cavity; and a second screen
comprising a plurality of openings that define upper vent
passageways into a top of the container cavity.

In yet another embodiment, the invention can be a system
for storing and/or transporting nuclear fuel comprising: a
vessel comprising defining a vessel cavity and extending
along a vessel axis; a fuel basket positioned within the vessel
cavity, the fuel basket comprising a grid forming a plurality
of elongated cells, each of the cells extending along a cell
axis that is substantially parallel to the vessel axis; and at
least one elongated tubular container comprising a container
cavily containing damaged nuclear fuel positioned within
one of the cells, the elongated tubular container comprising:
an extruded tubular wall forming a container cavity about a
container axis, the extruded tubular wall formed of a metal
matrix composite having neutron absorbing particulate rein-
forcement; a bottom cap coupled to a bottom end of the
extruded tubular wall; a top cap detachably coupled to a top
end of the extruded tubular wall; a first screen comprising a
plurality of openings that define lower vent passageways
into a bottom of the container cavity; and a second screen
comprising a plurality of openings that define upper vent
passageways into a top of the container cavity.

In still another embodiment, the invention can be a system
for storing and/or transporting nuclear fuel comprising: a
vessel defining a vessel cavity and extending along a vessel
axis; a fuel basket positioned within the vessel cavity, the
fuel basket comprising a plurality of elongated cells; an
elongated tubular container positioned within one of the
cells, the elongated tubular container comprising: an elon-
gated tubular wall forming a container cavity aboul a
container axis, the tubular wall comprising a top portion
having a plurality of locking apertures and a top edge
defining a top opening into the container cavity; a bottom
cap coupled to a bottom end of the elongated tubular wall;
a top cap comprising a plurality of locking elements that are
alterable belween a retracted state and an extended state, the
locking elements biased into the extended state; a first screen
comprising a plurality of openings that define lower vent
passageways between the vessel cavity and a bottom of the
container cavity: a second screen comprising a plurality of
openings that define upper vent passageways between the
vessel cavity and a top of the container cavity: and the Lop
cap and the elongated tubular wall configured so that upon
the lop cap being inserted through the top opening, contact
between the locking element and the elongated tubular wall
forces the locking elements into a retracted state, and
wherein upon the locking element becoming aligned with
the loeking apertures, the locking elements automatically
returning the extended state such that the locking member
protrude into the locking apertures, thereby detachably cou-
pling the top cap to elongated tubular wall.

In a further embodiment, the invention can be a system for
storing and/or transporting nuclear fuel comprising: a vessel
defining a vessel cavity and extending along a vessel axis; a
fuel basket positioned within the vessel cavity, the fuel
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positioned within a fuel basket which, in turn, is housed in
a pressure vessel such as a metal cask or a multi-purpose
canister.

The DFC 100 is an elongated tubular container that
extends along a container axis C-C. As will become more
apparent from the description below, the DFC 100 is spe-
cifically designed so as to not form a fluid-tight container
cavity 101 therein. This allows the container cavity 101 of
the DFC 100, and its damaged nuclear fuel payload, to be
adequately dried for dry storage using standard dry storage
dehydration procedures. Suitable dry storage dehydration
operations and equipment that can be used to dry the DFC
100 (and the system 1000) are disclosed in, for example:
U.S. Patent Application Publication No. 2006/0288607,
published Dec. 28, 2006 to Singh; U.S. Patent Application
Publication No. 2009/0158614, published Jun. 2, 2009 to
Singh et al.; and U.S. Patent Application Publication No.
2010/0212182, published Aug. 22, 2010 to Singh. While a
fluid-tight boundary is not formed by the DFC 100, the DFC
100 (when fully assembled as shown in FIGS. 1-4) creates
a particulate confinement boundary for its damaged nuclear
fuel payload, thereby preventing radioactive particles and
debris from escaping the container cayity 101.

The DFC 100 generally comprises an elongated tubular

wall 10, a bottom cap 20 and a top cap 30. In one embodi- 2

ment, the elongated tubular wall 10 is formed of a material
comprising a metal and a neutron absorber. As used herein
the term “metal” includes metals and metal alloys. In certain
embodiments, suitable metals may include without limita-
tion aluminum, steel, lead, and titanium while suitable
neutron absorbers may include without limitation boron,
boron carbide and carborundem. As used herein, the term
“aluminum” includes aluminum alloys. In one specific
embodiment, the metal is an aluminum and the neutron
absorber material is boron or boron carbide. In other
embodiments, the elongated tubular wall 10 is formed
entirely of a metal matrix composite having neutron absorb-
ing particulate reinforcement. Suitable metal matrix com-
posiles having neutron absorbing particulate reinforcement
include, without limitation, a boron carbide aluminum
matrix composile material, a boron aluminum matrix com-
posite material, a boron carbide steel matrix composite
material, a carborundum aluminum matrix composite mate-
rial, a carborundum titanium matrix composite material and
a carborundum steel matrix composite material. Suitable
aluminum boron carbide metal matrix composites are sold
under the name Metamic® and Boralyn®. The use of an
aluminum-based metal matrix composite ensures that the
DFC 100 will have good heat rejection capabilities.

The boron carbide aluminum matrix composite material
of which the elongated tubular wall 10 is constructed, in one
embodiment, comprises a sufficient amount of boron carbide
so that the elongated tubular wall 10 can effectively absorb
neutron radiation emitted from the damage nuclear fuel
loaded within the container cavity 101, thereby shielding
adjacent nuclear fuel (damaged or intact) in the fuel basket
400 from one another (FIG. 10). In one embodiment, the
elongated tubular wall 10 is constructed of an aluminum
boron carbide metal matrix composite malerial that is
greater than 25% by volume boron carbide. In other embodi-
Mments, the elongated tbular wall 10 is constructed of an
aluminum boron carbide metal matrix composite material
that is between 20% 10 40% by volume boron carbide, and
More preferably between 30% to 35%. Of course, the
"Mvention is not so limited and other percentages may be
Used. The exact percentage of neutron absorbing particulate
Teinforcement required (o be in the metal matrix composite
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material will depend on a number of factors, including the
thickness of the elongated tubular wall 10, the spacing/pitch
between adjacent cells within the fuel basket 400 (FIG. 10),
and the radiation levels of the damaged nuclear fuel. As will
be discussed in greater detail below, the elongated tubular
wall 10 is formed by an extrusion process in certain embodi-
ments and, thus, the DFC 100 can be considered an extruded
tubular container in such embodiments. Extrusion is pre-
ferred because it results in an elongated tubular wall 10 that
is free of bending or warping that can be caused by welding
processes thal are used to create tubes.

The elongated tubular wall 10 extends along the container
axis C-C from a top end 11 (o a bottom end 12. The top end
11 terminates in a top edge 13 while the bottom end 12
terminates in a bottom edge 14. The elongated tubular wall
10 also comprises an outer surface 15 and an inner surface
16 that forms a container cavity 101. The top edge 13 defines
a top opening 17 that leads into the container cavity 101.

The elongated tubular wall 10 comprises a top portion 18
and a bottom portion 19. In the exemplified embodiment, the
bottom portion 19 extends from the bottom edge 14 1o a
transition shoulder 21 while the top portion 18 extends from
the transition shoulder 21 to the top edge 13. The top portion
19, in the exemplified embodiment, is an upper section of the
elongated tubular wall 10 that flares slightly outward mov-
ing from the transition shoulder 21 to the top edge 13.
Thought of another way, the top portion 19 of the elongated
tubular wall 10 has a transverse cross-section that gradually
increases in size moving from the transition shoulder 21 to
the top edge 13. The bottom portion 18, in the exemplified
embodiment, has a substantially constant transverse cross-
section along its length, namely from the bottom edge 14 to
the transition shoulder 21. In other embodiments, the top
portion 19 can also have a transverse cross-section that is
substantially constant along its length from the transition
shoulder 21 to the top edge 13. In such an embodiment, the
transverse cross-section of the top portion can be larger than
the transverse cross-section of the bottom portion 18. In still
other embodiments, the clongated wbular wall 10 may have
a substantially constant transverse cross-section along its
entire length from the bottom edge 14 to the top edge 13. In
such an embodiment, the elongated tubular wall 10 will be
devoid of a transition shoulder 21 and the top and bottom
portions 18, 19 would have no physical distinction.

In the exemplified embodiment, the elongated tubular
wall 10 has a substantially constant thickness along its entire
length. In one embodiment, the elongated tubular wall 10
has a wall thickness between 1 mm to 3 mm, with about 2
mm being preferred. Of course, the invention is not so
limited and the elongated tubular wall 10 can have wall
thickness that is variable and of different empirical values
and ranges.

The inner surface 16 of the elongated tubular wall 10
defines the container cavity 101. In the exemplified embodi-
menlt, the portion of the container cavity 101 defined by the
bottom portion 18 has a (ransverse cross-section thal is
substantially constant in size while the portion of the con-
tainer cavity 101 defined by the top portion 19 has a
transverse cross-section that increases in size moving from
the transition shoulder 21 to the top edge 13.

In the exemplified embodiment, the elongated tubular
wall 10 has a transverse cross-section that is substantially
rectangular in shape along its entire length from the bottom
edge 14 to the top edge 13. Similarly, the container cavity
101 also has a transverse cross-section that is substantially
rectangular in shape along its entire length. Of course, the
transverse cross-seclions can be other shapes in other
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the elongated tubular wall 10 (shown in FIGS. 3-4), the
entirety of the top cap 30 is disposed within the top portion
19 of the elongated tubular wall 10. A portion of the handle
31. however, protrudes axially from the top edge 13 of the
elongated Lubular wall 13. Nonetheless, the entirety of the
handle 31 is located fully within a transverse perimeter
defined by the top edge 13 of the clongated tubular wall 10
(viewed from a plane that is substantially perpendicular to
the container axis C-C). As a result, the handle 31 can be
easily grabbed by lilting mechanisms when the DFC 100 is
fully inserted into a fuel cell of a fuel rack, without the grid
401 of the fuel basket 400 interfering with the lifting
mechanism (FIGS. 10 and 11).

The top cap 30 comprises a body 33. In one embodiment,
the body 33 is formed of any of the materials described
above for the elongated tubular wall 10. In another embodi-
ment, the body 33 is formed of any of the materials
described above for the bottom cap 20.

The top cap 30 has a bottom surface 34, a top surface 32
and a peripheral sidewall 35. The peripheral sidewall 35
comprises a chamfered portion 36 at a lower edge thereof to
facilitate insertion into the top opening 17 of the elongated
tubular wall 10. The top cap 30 has a transverse Cross-
sectional shape that is the same as (he lransverse cross-
sectional shape of the container cavity 101.

A plurality of locking elements 37 protrude from the
peripheral sidewall 35 of the top cap 30 and, as discussed in
greater below, are alterable between a fully extended state
(shown in FIGS. 3-4 and 6) and a fully retracted state (shown
in FIG. 9) to facilitate repetitive coupling and uncoupling of
the top cap 30 1o the elongated tubular wall 10. In the
exemplified embodiment, the locking elements 37 are
spring-loaded pins. In other embodiments, the locking ele-
ments 37 can be tabs, protuberances, clamps, tangs. and
other known mechanisms for locking components together

The top cap 30 also comprises a second screen 38. The
second screen 38 comprises a plurality of openings 39 that
define upper vent passageways into a top 103 of the con-
tainer cavity 101, While in the exemplified embodiment the
second screen 38 is incorporated into the top cap 30, the
second screen 38 can be incorporated into the elongated
whular wall 10 at a position below where the top cap 30
couples to the elongated tubular wall 10 in other embodi-
ments.

In one embodiment, the openings 39 of the top cap are
small enough so that radioactive particulate matier cannot
pass therethrough but are provided in sufficient hole densily
(number of openings/area) to allow sufficient venting of air
and gases (or other fluids) through the container cavity 101.
In one embodiment, the openings 39 have a diameter in a
range of 0.03 mm to 0.1 mm, and more preferably a diameter
of about 0.04 mm. The openings 39 may be provided for the
second screen 38, in certain embodiments, to have a density
of 200 to 300 holes per square inch. The invention, however,
is not limited to any specific dimensions or hole density of
the openings 39 unless specifically claimed.

In the exemplified embodiment, the second screen 3B is
integrally formed into the body 33 of the top cap 30 by
creating the openings 39 directly into the body 33 of the
bottom cap 20. The openings 39 can be formed into the body
33 of the top cap 30 by punching, drilling or laser cutling
techniques. In one embodiment, il is preferred to form the
openings 39 using a laser cutting technigue. Lasér cutting
allows very fine openings 39 to be formed with precision and
efficiency. In alternate embodiments, the openings 39 of the
second screen 38 may not be integrally formed into the top
cap 30 (or the elongated tubular wall 10). Rather, larger
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through holes can be formed in the top cap 30 that are then
covered by a separate second screen(s), such as a wire mesh
screen(s).

Referring now to FIGS. 7-9, additional details of the
locking elements 37 of the top cap 30, and the coupling of
the top cap 30 to the elongated tubular wall 10, will be
described. As mentioned above, the locking elements 37 are
alterable between a fully extended state (FIG. 7) and a fully
retracted state (FIG. 9).

Referring solely now to FIG. 7, each of the locking
elements 37 is biased into the fully extended state by a
resilient element 40, which in the exemplified embodiment
is a coil spring that is fitted over a shaft portion 41 of the
locking element 37. In the exemplified embodiment, the
springs 40 bias the locking elements 37 into the extended
state through contact with a first wall 43 of the top cap 30
on one end and a flange 44 of the shaft portion 41 of the
locking element 37 on the other end. Overextension of the
locking elements 37 out of the peripheral sidewall 35 is
prevented by contact interference between the flanges 44 of
the shaft portions 41 and second walls 45 of the top cap.
Upon the application of adequate force to the locking
elements 37, the spring force of the springs 40 is overcome
and each of the locking elements 37 will translate along its
locking element axis L-L (FIG. 4) to the fully retracted state.
In the exemplified embodiment, the locking element axes
L-L are substantially perpendicular to the conlainer axis
C-C. In certain embodiments, the internal chambers 45 in
which the springs 40 and portions of the locking elements 37
nest are hermetically sealed. This can be accomplished by
incorporating a suitable gasket about the shaft portion 41 of
the locking element at the peripheral sidewall 35. In the
exemplified embodiment, a locking element 37 is provided
on each one of the four sections of the peripheral sidewall 35
and are centrally located thereon at the cardinal points.

As described in greater detail below, the locking elements
37 are forced from the fully extended state to the fully
retracted state due to contact between the extruded tubular
wall 10 and the locking elements 37 during insertion of the
top cap 30 into the container cavity 101. As can be seen in
FIG. 7. the portion of the container cavity 101 defined by the
top portion 19 of extruded tubular wall has a transverse
cross-section that gradually tapers (i.e. decreases in size)
moving away (i.e., downward in the illustration) from a top
edge 13 of the elongated tubular wall 10. Thus, the container
cavity 101 has a transverse cross-section A; al the top
opening 17 that is greater than the Lransverse cross-section
A, of the container cavity 101 at an axial position immedi-
ately above locking apertures 50 formed into the elongated
tubular wall 10.

As mentioned above, the locking elements 37 are biased
into a fully extended state and, thus, protrude from all four
sections of the peripheral sidewall 35. As a result of the
protruding locking elements 37, the top cap 37 has an
effective transverse cross-section A5 when the locking ele-
ments 37 are in the fully extended state. The DFC 100 is
designed, in the exemplified embodiment, so that the effec-
tive transverse cross-section A, of the top cap 30 is the same
as or smaller than the transverse cross-section A of the top
opening 17 of the internal cavity 101. The effective trans-
verse cross-section A of the top cap 30, however, is greater
than the transverse cross-section A, of the container cavity
101 at the axial position immediately above locking aper-
tures 50.

Referring now to FIG. 8, as a result of the relative
dimensions described immediately above, when the top cap
30 is initially aligned with and lowered into the top opening
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ence. In the exemplified embodiment, all of the cells
403A-B have the same pitch therebetween.

Referring now to FIGS. 11 and 12, each of the DFCs 1060
is loaded into one of the cells 403B by aligning the DFC 100
with the cell 403B and lowering the DFC 100 therein until
the floor plate 25 of the DFC 100 comes into surface contact
with and rests on the top surface 505 of the floor plate 504
of the vessel 500. When positioned within the cell 403B, the
container axis C-C of the DFC 100 is substantially parallel
to the cell axis B-B and, in certain embodiments, substan-
tially coaxial therewith.

As mentioned above, the cell axis B-B is substantially
parallel to the vessel axis V-V. Thus, when the DFC 100 is
loaded within the cell 403B, the oblique wall 26 of the
bottom cap 20 is oblique to both the cell axis B-B and the
vessel axis V-V. As mentioned above, the top surface 505 of
the floor plate 504 forms a floor of the vessel cavity 501.
Thus, when the DFC 100 is loaded within the cell 403B, the
lowermost opening(s) 23A of the first vent(s) 22 is a distance
d, above the floor 505 of the vessel 500 while the uppermost
opening(s) 23C of the first vent(s) 22 is a distance d,; above
the floor 505 of the vessel 500.

In summary, the DFC 100 of the present invention fits in
the storage cell 403B with adequate clearance. The DFC 100
also provides adequate neutron absorption to meet regula-
tory requirements. The DFC 100 also confines the particu-
lates but allow water and gases to escape freely. The DFC
100 also features a robust means for handling and includes
a smooth external surface to mitigate the risk of hang up
during insertion in or removal from the storage cell 403 B.
The DFC also provides minimal resistance to the transmis-
sion of heat from the contained damaged nuclear fuel. The
loaded DFC 100 can be handled by a grapple from the Fuel
Handling Bridge. All lifting appurtenances are designed to
meet ANSI 14.6 requirements with respect to margin of
safety in load handling. Specifically, the maximum primary
stress in any part of the DFC 100 will be less than its Yield
Strength at 6 times the dead weight of the loaded DFC, W.
and less than the Ultimate Strength at 10 times W.

The table below provides design data for one embodiment
of the DFC 100.

DFC: Design Data

152 mm (5.99")
6 mm (0.24" nominal)
2.0 mm (0.079")

Outer Dimension
Comer Radivs
Wall Thickness

DEC Cell LD 148 mm (5.83")
Total Height 4680 mm (184.25")
Boron Carbide Concentration 32% (nominal)
Empty Weight, Kg 25 (55 lbs)
Permissible Planar Average Enrichment 4.8%

A method of manufacturing the DFC 100 according to an
embodiment of the present invention will now be described.
First, the elongated tubular wall 10 is formed via an extru-
sion process using a metal matrix composite having neutron
absorbing particulate reinforcement. A boron carbide alumi-
num matrix composite material is preferred. At this stage,
the extruded elongated tubular wall 10 (and the container
cavity 101) has a substantially constant transverse cross-
section, with the elongated tubular wall 10 also having a
substantially uniform wall thickness. The elongated tubular
wall 10 is then taken and a portion thereof is expanded so
that the container cavity 101 has an increased transverse
cross-section, thereby forming the top portion 19 and the
bottom portion 18 elongated tubular wall 10. Expansion of
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the container cavity 101 (which can also be considered
expansion of the elongated tubular wall 10) can be accom-
plished using a swaging process using an appropriale man-
drel, die and/or press. Said swaging process can be a hot
work in certain embodiments. In an alternate embodiment,
the difference sizes in transverse cross-section of the con-
tainer cavity 101 can be accomplished by performing a
drawing process (o reduce the bottom portion 18 of the
elongate tubular wali 10.

The locking apertures 50 are then formed into the top
portion of the elongated tubular wall 10 via a punching,
drilling, or laser cutting technique.

The bottom cap 20 is then formed. Specifically, the
bottom cap 20 is formed by casting aluminum to form the
cap body 24. The plurality of openings 23 are then integrally
formed therein using a laser cutting process to form the first
screens 22 on the oblique wall 26.

The bottom cap 20 is then autogenously welded to the
bottom end 12 of the elongated tubular wall 10. More
specifically, the bottom cap 20 is butt welded to the bottom
end 12 of the elongated tubular wall 10 to produce a weld
junction that is smooth with the outer surface 15 of the
elongated tubular wall 10. A friction stir weld technique may
be used.

The top cap 30 is then formed and coupled to the
elongated tubular wall 10 as described above.

While the invention has been described with respect to
specific examples including presently preferred modes of
carrying outl the invention, those skilled in the art will
appreciate that there are numerous variations and permuta-
tions of the above described systems and techniques. It is to
be understood that other embodiments may be utilized and
structural and functional modifications may be made without
departing from the scope of the present invention. Thus, the
spirit and scope of the invention should be construed broadly
as set forth in the appended claims.

What is claimed is:

1. A system for storing and/or transporting nuclear fuel

comprising:

a vessel comprising a vessel cavity and extending along a
vessel axis;

a fuel basket positioned within the vessel cavity, the fuel
basket comprising a grid forming a plurality of elon-
gated cells, each of the cells extending along a cell axis
that is substantially parallel to the vessel axis; and

an elongated tubular container comprising a container
cavity containing damaged nuclear fuel, the elongated
tubular container positioned within one of the cells, the
elongated tubular container further comprising:
an extruded tubular wall forming a container cavity

about a container axis, the extruded tubular wall
formed of a metal matrix composite having neutron
absorbing particulate reinforcement;

a bottom cap coupled to a bottom end of the extruded
tubular wall, the bottom cap comprising a body
including a floor plate and plurality of oblique walls
arranged obliquely to the container axis, the oblique
walls extending upward from a perimeter of the floor
plate to define an annular wall structure forming a
tapered bottom end of the container;

a top cap detachably coupled to a top end of the
extruded tubular wall;

each oblique wall including a first screen comprising a
plurality of openings that define lower vent passage-
ways into a bottom of the container cavity; and
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top cap is detachably locked to the extruded tubular
wall when the pins are in the extended state and
protrude into the locking apertures;

wherein the bottom cap comprises a body including a
floor plate and plurality of obliqgue walls arranged 5
obliquely to the container axis, the oblique walls
extending upward from a perimeter of the floor plate 1o
define an annular wall structure forming a tapered
bottom end of the container;

wherein each of the oblique walls includes one of the first 10
screens.

15. The system according to claim 14, wherein the floor

plate of the bottom cap has a solid structure free of openings.

* k% kX




