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(57) A movement system for moving a dry shielded
canister includes a stabilization portion, and a canister
support portion engaged with the stabilization portion and
configured for translational movement between an ex-
tended position and a retracted position, the canister sup-
port portion including a roller interface for supporting and
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moving a canister. A method of moving a dry shielded
canister includes moving a canister support portion en-
gaged with the stabilization portion from a retracted posi-
ton to an extended position; moving the roller interface
from a retracted position to an extended position to en-
gage with the canister; and moving the canister.

Printed by Jouve, 75001 PARIS (FR)



1 EP 3174 067 A1 2

Description
BACKGROUND

[0001] Part of the operation of a nuclear power plant
is the removal and disposal of irradiated nuclear fuel as-
semblies. Nuclear power plants often use a horizontal
type of dry storage device for irradiated fuel called a dry
shielded canister (DSC).

[0002] In a previously designed system, horizontal
transfer of canisters containing irradiated fuel between
transfer cask and horizontal storage module (HSM) is
accomplished by precision alignment of metallic rails in-
side the transfer cask and metallic rails inside the HSM
and sliding the canister on these rails. Likewise, periodic
inspection and/or rotation of the canister requires further
transfer of the canister from the HSM by sliding the can-
ister on the rails.

[0003] The precision alignment method requires a
crew of personnel exposed to radiation during the time
of the alignment process. Sliding the metallic surface of
the canister on metallic rails may leave scratches on the
surface of the canister, which is a potential cause for
corrosion and breaching the confinement of the canister
for long term storage.

[0004] Therefore, there exists aneed forimproved can-
ister transfer systems. Embodiments of the present ap-
plication address these and other needs.

SUMMARY

[0005] This summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This summary
is not intended to identify key features of the claimed
subject matter, nor is it intended to be used as an aid in
determining the scope of the claimed subject matter.
[0006] In accordance with one embodiment of the
present disclosure, a movement system for moving a dry
shielded canister is provided. The system includes a sta-
bilization portion, and a canister support portion engaged
with the stabilization portion and configured for transla-
tional movement between an extended position and a
retracted position, the canister support portion including
a roller interface for supporting and moving a canister.
[0007] In accordance with another embodiment of the
present disclosure, a method of moving a dry shielded
canister is provided. The method includes moving a can-
ister support portion engaged with a stabilization portion
from a retracted positon to an extended position; moving
the roller interface from a retracted position to an extend-
ed position to engage with the canister; and moving the
canister.

[0008] In any of the embodiments described herein,
the canister support portion may be slidingly engaged
with the stabilization portion.

[0009] In any of the embodiments described herein,
the roller interface may include a plurality of roller rails.
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[0010] In any of the embodiments described herein,
the roller rails may include a plurality of rollers.

[0011] In any of the embodiments described herein,
the roller rails may be configurable for orientation in ex-
tended and retracted positions.

[0012] In any of the embodiments described herein,
the roller rails may be configurable for orientation in a
stowed position.

[0013] In any of the embodiments described herein,
the roller rails may be configurable for translational or
rotational movement or both.

[0014] In any of the embodiments described herein,
the system may further include a support vehicle to which
the stabilization portion is coupled.

[0015] In any of the embodiments described herein,
the system may further include canister inspection
means adapted to inspect the canister as it moves on
the roller rails.

[0016] In any of the embodiments described herein,
the system may further include a canister inspection sys-
tem.

[0017] In any of the embodiments described herein, a
method of moving a canister may further include moving
the canister translationally or rotationally or both.
[0018] In any of the embodiments described herein,
the canister may be moved rotationally while in a hori-
zontal storage module.

[0019] In any of the embodiments described herein, a
method of moving a canister may further include retract-
ing the roller interface after moving the canister.

[0020] In any of the embodiments described herein, a
method of moving a canister may further include retract-
ing the canister support portion after retracting the roller
interface.

[0021] In any of the embodiments described herein, a
method of moving a canister may further include inspect-
ing the canister while moving the canister.

DESCRIPTION OF THE DRAWINGS

[0022] The foregoing aspects and many of the attend-
ant advantages of this disclosure will become more read-
ily appreciated by reference to the following detailed de-
scription, when taken in conjunction with the accompa-
nying drawings, wherein:

FIGURE 1 is an isometric view of a movement sys-
tem for a canister in accordance with one embodi-
ment of the present disclosure;

FIGURES 2A and 2B are isometric views of the
movement system of FIGURE 1 inrespectiveretract-
ed and extended position:

FIGURES 3A through 3D are cross-section views of
roller rails in respective stowed, retracted, extended,
and rotational orientations;

FIGURES 4A through 9 are various isometric views
showing methods of using the movement system in
accordance with embodiments of the present disclo-
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sure; and

FIGURES 10-16 are various views directed to an-
other embodiment of a movement system for a can-
ister in accordance with the present disclosure.

DETAILED DESCRIPTION

[0023] The detailed description set forth below in con-
nection with the appended drawings, where like numerals
reference like elements, is intended as a description of
various embodiments of the disclosed subject matter and
is not intended to represent the only embodiments. Each
embodiment described in this disclosure is provided
merely as an example or illustration and should not be
construed as preferred or advantageous over other em-
bodiments. The illustrative examples provided herein are
not intended to be exhaustive or to limit the disclosure to
the precise forms disclosed. Similarly, any steps de-
scribed herein may be interchangeable with other steps,
or combinations of steps, in order to achieve the same
or substantially similar result.

[0024] In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of exemplary embodiments of the present dis-
closure. It will be apparent to one skilled in the art, how-
ever, that many embodiments of the present disclosure
may be practiced without some or all of the specific de-
tails. In some instances, well-known process steps have
not been described in detail in order not to unnecessarily
obscure various aspects of the present disclosure. Fur-
ther, it will be appreciated that embodiments of the
present disclosure may employ any combination of the
features described herein.

[0025] Embodiments of the present disclosure are di-
rected to canister movement assemblies used for canis-
ter C transfer between a cask K and an HSM 10, as well
as for periodic rotation and inspection of the canister C
within an HSM 10.

[0026] Referring now to FIGURES 1-3D, a canister
movement assembly 220 in accordance with one em-
bodiment of the present disclosure will now be described.
The canister movement assembly 220 may be used in
conjunction with a staggered HSM 10 as described in the
present application or in other types of HSMs or other
storage modules, including but not limited to indoor stor-
age, centralized interim storage (CIS), and stacked CIS
storage. The canister movement assembly 220 may be
used for transferring a dry shielded canister (DSC) or for
different types of canisters.

[0027] Referring to FIGURES 1 and 2, the canister
movement assembly 220 is a retractable roller mecha-
nism for lateral transfer and axial rotation of canisters C.
In the illustrated embodiment, the canister movement as-
sembly 220 is attached to a trailer T and includes a sta-
bilization portion 222 and a canister support portion 224
capable of extending and retracting from the stabilization
portion 222. The canister movement assembly 220 in-
cludes an actuator 244 for extending and retracting the
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canister support portion 224 from the stabilization portion
222. The canister support portion 224 moves translation-
ally between retracted and extended positions (compare
FIGURES 2A and 2B). In the illustrated embodiment, the
actuator 244 is a telescoping actuator. However, other
actuator systems are within the scope of the present dis-
closure.

[0028] Referring to FIGURES 1, 2A, and 2B, the can-
ister movement assembly 220 is positioned on the trailer
T under the skid S and the cask K. In this configuration,
the canister movement assembly 220 is not in contact
with the skid S or the cask K, but is deployable for use
with the canister C, whether the canister C is contained
within the cask K or within an adjacent compartment 30
inan HSM 10. In other embodiments, the canister move-
ment assembly 220 may be attached to another transfer
vehicle other than a trailer T.

[0029] The canister stabilization portion 222 includes
two receiving rails 226 having elongate receiving chan-
nels 228 in an opposed configuration. The receiving rails
are configured to slidably receive the canister support
portion 224 as it moves translationally between retracted
and extended positions (compare FIGURES 2A and 2B).
[0030] The receiving rails 226 of the canister stabiliza-
tion portion 222 are suitable spaced from one another
and suitably constructed to provide lateral and vertical
support to the canister support portion 224 when it is fully
loaded with a canister C and in the fully extended position
(e.g., see FIGURE 7A). In addition, the strength of the
coupling between the receiving rails 226 and the trailer
T may provide some lateral strength to the canister move-
ment assembly 220 when it is in its extended position.
[0031] The canister support portion 224 is configured
to extend and fit within the opening 30 of the HSM 10
and the pillow blocks 34 without making contact with the
HSM 10. The canister support portion 224 includes a
sliding portion 238. In the illustrated embodiment, the
sliding portion include sliding plates 240 configured to
interface with the canister stabilization portion 222 for
sliding movement within the receiving channels 228. The
sliding plates 240 are suitable spaced from one another
and coupled by a plurality of coupling portions 242 (see
FIGURES 3A and 4A).

[0032] Intheillustrated embodiment, the canister sup-
portportion 224 includes two sliding plates 240 supported
by three coupling portions 242. However, any number of
coupling portions to provide adequate support to the slid-
ing plates 240 is within the scope of the present disclo-
sure. While coupling portions 242 reduce the overall
weight of the canister support portion 224, the sliding
portion 238 can be configured as a single plate.

[0033] The receiving channels 228 and/or the sliding
plates 240 may be lined with a bearing material or may
include another suitable bearing mechanism to support
the sliding movement of the canister support portion 224
relative to the canister stabilization portion 222.

[0034] Although illustrated and described as being
configured for sliding translational movementin receiving



5 EP 3 174 067 A1 6

channels 228, other configurations for translational
movement of the canister support portion 224 relative to
the canister stabilization portion 222 are within the scope
of the present disclosure.

[0035] The canister support portion 224 includes aroll-
er interface for transferring the canister C. In the illustrat-
ed embodiment, the canister support portion 224 in-
cludes a plurality of roller rails 250 including a plurality
of rollers 252. In the illustrated embodiment, the roller
rails 250 are set up in two rows and are supported by the
sliding portion 238, shown as sliding plates 240. Theroller
rails 250 are appropriately spaced from one another to
provide stable support to a canister C having a circular
cross-section. However, other groupings besides two
and other spacings of roller rails 250 are within the scope
of the present disclosure.

[0036] The rollers 252 on the roller rails 250 are de-
signed to reduce friction as the canister C is moved trans-
lationally to or from the cask K or the HSM 10. The rollers
252 can also be used to rotate the canister C relative to
its longitudinal axis for inspection or selective reposition-
ing. For example, during inspection, the roller rails can
be used to rotate the canister 360 degrees for full inspec-
tion. Inside the HSM 10, the roller rails can also be used
to rotate the canister to a new stationary position. For
example, the roller rails can be used to rotate the canister
180 degrees to a new stationary position.

[0037] The roller rails 250 are coupled to an actuation
system 254 for moving the rails relative to the sliding
portion 238 of the canister support portion 224. The ac-
tuation system 254 may include, for example, a pneu-
matic, hydraulic or electric rams.

[0038] Referring to the cross-sectional views of the
canister movement assembly 220 in various positions in
FIGURES 3A-3D, the roller rails 250 are positionable in
multiple orientations to support canister C translational
and/or rotational movement. Referring to FIGURE 3A,
the roller rails are oriented in a first position away from
each other in a stowed position. Referring to FIGURE
3B, the roller rails 250 are oriented in a second position
toward each other and retracted and are ready for posi-
tioning under a canister C. Referring to FIGURE 3C, the
roller rails 250 are oriented in a third position toward each
other and lifted for contact with the canister C for trans-
lational movement. Referring to FIGURE 3D, the roller
rails 250 are oriented in a fourth position toward each
other and lifted for contact with the canister C, but orient-
ed for rotational movement of the canister C.

[0039] Referring to FIGURES 1 and 4A-8, methods of
using the horizontal transfer system 220 in accordance
with embodiments of the present disclosure will now be
described. Referring to FIGURE 1, the horizontal transfer
system 220 is shown in a retracted position coupled to a
transfer wagon T beneath the skid S and cask K and not
in contact with the skid S or cask K.

[0040] Referring now to FIGURE 4A, the horizontal
transfer system 220 is shown in an extended position,
with the stabilization portion 222 of the horizontal transfer
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system 220 coupled to a transfer wagon T beneath the
skid S and cask K and not in contact with the skid S or
cask K, and the canister support portion 224 extended
into the HSM 10. In the HSM 10, the canister support
portion 224 is not in contact with the walls of the HSM 10
or the pillow blocks 34. Referring to FIGURE 4B, a cor-
responding cross-sectional view shows the roller rails
250 oriented in the first positon: oriented away from each
other in a stowed position when the stabilization portion
222 ofthe horizontal transfer system 220 is in the process
of being extended. In this view, the canister C is still in
the cask K.

[0041] Referringnowto FIGURES5A and 5B, theroller
rails 250 are moved to the second position: oriented to-
ward each other and retracted and are ready for posi-
tioning under a canister C.

[0042] Referringnowto FIGURES6A and6B,theroller
rails 250 are moved to the third position: oriented toward
each other and lifted for contact with the canister C for
translational movement of the canister C from the cask
K into the HSM 10. As can be seen in FIGURE 6A, a
linear actuator, shown as a telescoping ram device R,
pushes the canister C out of the cask K and into the entry
hole 30 of the HSM 10. In FIGURE 6B, the canister C is
shown traveling along the rollers 252 of the roller rails
250.

[0043] Referring now to FIGURES 7A and 7B, with the
canister C fully received on the canister support portion
224 of the horizontal transfer system 220, the roller rails
250 are retracted to their second position and the canister
C is lowered to rest on the pillow blocks 34 in the HSM
10. When the roller rails 250 are in the second position,
the rollers 252 do not engage with the canister C. The
roller rails 250 can them be returned to their first stowed
position (see FIGURE 7B), and the canister support por-
tion 224 can be withdrawn fromthe HSM 10 (see FIGURE
8) and returned to its retracted position (see FIGURE 1).
[0044] Removal of the canister from the HSM can be
achieved by using the reverse process steps.

[0045] Referring to FIGURE 9, rotation of a canister C
can be achieved by extending the canister support por-
tion 224 and actuating the roller rails 250 such that the
rollers 252 support the canister in their fourth position:
toward each other and lifted for contact with the canister
C for rotational movement. The lifting may be achieved,
for example, by hydraulic or electric actuators. The ro-
tating may be achieved, for example, by hydraulic or elec-
tric motors.

[0046] In previously designed transfer systems, canis-
ters were pushed from the cask onto rails in the HSM to
transfer the canister to the HSM, resulting in scratches
to the canister surface and opportunities for corrosion.
Advantageous effects of the horizontal transfer system
described herein include reduced friction in transferring
canisters and therefore reduced scratching. Reduced
scratching extends the lifespan of canisters for long term
storage

[0047] Further, previous rail designs were sized for
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unique canister dimensions. The horizontal transfer sys-
tem described in the present disclosure provides for
transferring canisters of variable diameters. Likewise, the
methods and systems described herein can be stand-
ardized for multiple different storage systems and multi-
ple different canister sizes, e.g., HSMs, indoor storage,
centralized interim storage (CIS), and stacked CIS stor-
age.

[0048] In addition to reduction scratching, the pillow
block system in the HSM provides improved heat transfer
and less air flow restriction in the HSM as compared to
HSMs configured for rail transfer. The pillow blocks also
offerawider canister supportangle improving the seismic
stability of the HSM as compared to HSMs configured
for rail transfer.

[0049] Moreover, the rotating roller mechanism of the
present disclosure combined with a method for inspect-
ing the surface of the canister inside the HSM eliminates
the need to transfer the canister out of the HSM for in-
spection. In addition, periodic rotation of the canister with-
in the HSM provides a method for controlling creep of
the content of the canister for long term storage.

[0050] Now referring to FIGURES 10-16, a canister
movement assembly 320 in accordance with another em-
bodiment of the present disclosure is provided. The as-
sembly 320 of FIGURES 10-16 is substantially similar to
the embodiment of FIGURES 1-9, except for differences
regarding movement. The assembly 220 of FIGURES
1-9 is primarily configured for transfer movement of the
canister C to and from the HSM 10. However, the as-
sembly 320 of FIGURES 10-16 is primarily configured
for rotational movement of the canister C in the HSM 10.
[0051] Like the assembly 220 of FIGURES 1-9, the as-
sembly 320 of FIGURES 10-14 includes a canister sta-
bilization portion 322 and a canister support portion 324
capable of extending and retracting from the stabilization
portion 322. The canister stabilization portion 322 is con-
figured to slidably receive the canister support portion
324 as it moves translationally between retracted and
extended positions (compare FIGURES 13 and 14). An
actuator 344 (see FIGURE 14) moves the canister sup-
port portion 324 relative to the canister stabilization por-
tion 322. In the illustrated embodiment, the canister sta-
bilization portion 322 is fixed to a trailer for movability of
the assembly 320 and for additional stability.

[0052] The assembly 320 furtherincludes aretractable
and extendable roller mechanism for axial rotation of a
canister C (compare FIGURES 15 and 16). The rollers
352 on roller rails 350 are configured in their retracted
position (see FIGURE 15) when the assembly 320 is
moving into its extended position in the HSM 10 (see
FIGURE 14). The rollers 352 on roller rails 350 are con-
figured in their extended position (see FIGURE 16) to lift
the canister C from the pillow blocks 34 in the HSM 10
for rotation.

[0053] The assembly 320 further includes a canister
inspection system 370 coupled to the assembly 320. The
inspection system 370 is movable along the longitudinal
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axis of the assembly 320 as indicated by the arrow in
FIGURE 10. Therefore, the inspection system 370 allows
for inspection of the canister along any portion of the
outer cylindrical surface of the canister C as it rotates.
The inspection assembly may include, but is not limited
to, one or more of the following components: a brush tool;
a visual inspection tool; an eddy current inspection tool;
and an ultra-sonic inspection tool.

[0054] The rollers 352 are designed to rotate the can-
ister C relative to its longitudinal axis for inspection or
selective repositioning in the HSM 10. For example, dur-
ing inspection, the roller rails can be used to rotate the
canister 360 degrees for full inspection using the inspec-
tion system 370. The roller rails 350 can also be used to
rotate the canister C to a new stationary position. For
example, the roller rails 350 can be used to rotate the
canister C 180 degrees to a new stationary position.
[0055] The principles, representative embodiments,
and modes of operation of the present disclosure have
been described in the foregoing description. However,
aspects of the present disclosure which are intended to
be protected are not to be construed as limited to the
particular embodiments disclosed. Further, the embodi-
ments described herein are to be regarded asiillustrative
rather than restrictive. It will be appreciated that varia-
tions and changes may be made by others, and equiva-
lents employed, without departing from the spirit of the
present disclosure. Accordingly, it is expressly intended
that all such variations, changes, and equivalents fall
within the spirit and scope of the present disclosure, as
claimed.

Claims

1. A movement system for moving a dry shielded can-
ister, the system comprising:

a stabilization portion; and

a canister support portion engaged with the sta-
bilization portion and configured for translational
movement between an extended position and a
retracted position, the canister support portion
including a roller interface for supporting and
moving a canister.

2. The system of Claim 1, wherein the canister support
portion is slidingly engaged with the stabilization por-
tion.

3. The system of Claim 1 or 2, wherein the roller inter-
face includes a plurality of roller rails, the roller rails
optionally including a plurality of rollers.

4. The system of Claim 3, wherein the roller rails are
configurable for orientation in extended and retract-
ed positions.
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The system of Claim 3 or 4, wherein the roller rails
are configurable for orientation in a stowed position.

The system of any of Claims 3 to 5, wherein theroller
rails are configurable for translational or rotational
movement or both.

The system of any of Claims 1 to 6, further compris-
ing a support vehicle to which the stabilization portion
is coupled.

The system of any of Claims 1 to 7, further compris-
ing canister inspection means adapted to inspectthe
canister as it moves on the roller rails.

The system of any Claims 1 to 8, further comprising
a canister inspection system.

A method of moving a dry shielded canister, the
method comprising:

moving a canister support portion engaged with
a stabilization portion from a retracted positon
to an extended position;

moving the roller interface from a retracted po-
sition to an extended position to engage with the
canister; and

moving the canister.

The method of Claim 10, further comprising moving
the canister translationally or rotationally or both.

The method of Claim 10 or 11, wherein the canister
is moved rotationally while in a horizontal storage
module.

The method of any of Claims 10 to 12, further com-
prising retracting the roller interface after moving the
canister.

The method of any of Claims 10 to 13, further com-
prising retracting the canister support portion after
retracting the roller interface.

The method of any of Claims 10 to 14, further com-
prising inspecting the canister while moving the can-
ister.
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