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From: "Mason, Mike" <Mike.Mason @ transnuclear.com>
To: Jose Cuadrado <jrc3@nrc.gov>
Date: 7/21/05 2:34PM
Subject: NUHOMS HD SAR

Jose; as we discussed, attached for your review is our draft letter with
attachments for resolution of the end drop issue. We look forward to
receiving your comments and final resolution of this issue. Please contact
Tara or me if you have any questions.

CC: "Neider, Tara" <tara.neider©transnuclear.com>
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E-22577
July 21,2005
Page I of 2

Mr. Jose Cuadrado
Spent Fuel Project Office, NMSS
U. S. Nuclear Regulatory Commission
11555 Rockville Pike M/S 0-6-F-18
Rockville, MD 20852

Subject: NUHOMSV HD Storage System Docket No. 72-01030.
(TAC No. L23738)

Dear Mr. Cuadrado:

Transnuclcar, Inc. formally requests the removal of the fuel rod 75g end drop analysis presented
in Chapter 3, Section 3.5.3.2 and one-foot end drop analysis described in Appendix 3.9.8,
Section 3.9.8.10 of the NUHOMSO HD System Safety Analysis Report. The SAR did not
demonstrate the structural integrity of the fuel during these events. However, as stated in Section
3.1.1.4 of SAR (new section added with this submittal), the end drop evaluation is not considered
a credible event during IOCFR72 transfer operations. All lifts of the DSC in the transfer cask
prior to transfer arc governed under the nuclear plant's 10 CFR 50 Heavy Lifts Program.

As a result of the changes requested above, enclosed are revised SAR pages on a replacement
basis. Additional revised SAR pages from our response to RA12 (E-22383) will be sent in the
near future.

Evaluations of the end drop on the DSC, basket and transfer cask are adequately addressed in the
current Safety Analysis Report and no revisions are necessary.

Transportability in accordance with 72.236(m), is addressed below.

Although it has not been demonstrated that the fuel assemblies will remain intact during an end
drop, the DSC canister and internals have been evaluated for an end drop load of 75 g's. This
value is equal or higher than evaluations performed on transportation systems using impact
limiters. It is the intent to license the 32PTH canister for transport inside a transport cask with
impact limiters similar to the MP-1 97. This cask was drop tested on the end. Measured
acceleration values were between 62 and 70 g's. Therefore it is reasonable to expect that a
transport cask with impact limiters can be designed to limit the g-loads for the end drop to less
than 75 g's. Fuel evaluations for this type of load have been successfully performned in other
applications, and will be evaluated in the transport application.

7135 Minstrel Way, Suite 300, Columbia, MD 21045
Phone: 410-910-6900 * Fax: 410-910-6902



E-22577
Page 2 of 2

If you have any questions regarding this submittal, please contact Mike Mason at 914-347-2345
or Tara Neider at 410-910-6860.

Sincerely,

Tara Neider
Senior Vice President Engineering

Revised SAR Pages:
* Pages 3-iii, 3-9, 3-9a, 3-9b, 3-29, 3-30, 3-31 & 3-32
* Table 3-13
* Pages 3.9.8-4, & 3.9.8-15
* Page 8-1
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The top trunnions are constructed from SA-182 Typc FXM-19 and the bottom trunnions are
constructed from SA-182 Type 304. Both materials are stainless steel forgings. The top
trunnions are designed fabricated and tested in accordance with ANSI N14.6 [8] as single failure
proof lifting devices. Consequently they are designed with a factor of safety of six against the
material yield strength and a factor of ten against the material ultimate strength.

D. Operational Features

The NUHOMS®-OS 1 87H transfer cask is not considered to be operationally complex and is
designed to be compatible with spent fuel pool loading/unloading methods. All operational
features are readily apparent from inspection of the General Arrangement Drawings provided in
Chapter 1, Section 1.5. The sequential steps to be followed for cask loading, testing, and
unloading operations are provided in Chapter 8.

3.1.1.4 Discussion of NUHOMS®" HD System Drop Analysis

The NUHOMS® -OSI 87H transfer cask (TC) has two top trunnions and two bottom trunnions.
Both sets of trunnions are welded to the structural shell of the TC. The two top trunnions are
used to lift the TC, containing a canister and an empty fuel basket, into the fuel pool for loading
of the spent fuel. After the spent fuel has been loaded into the basket, the TC is lifted vertically
to a decontamination area using the top two trunnions. After draining and drying of the pool
water, welding of the canister covers, and bolting of the TC lid, the TC is vertically lifted onto
the trailer for transfer to the onsite ISFSI for placement into the HSM-H. During the placement
of the transfer cask on the trailer, the TC is vertically lifted onto the trailer and is initially
supported by the TC bottom trunnions which rest in the rear transfer trailer support skid pillow
blocks on the transfer trailer. Then the TC is allowed to pivot about the bottom trunnions, into a
horizontal position until the top trunnions rest on their pillow blocks on the trailer. After the TC
has been placed on the trailer, it is supported and secured by all four trunnions pillow blocks and
trunnion tower closure plates before leaving the reactor building and transfer to the HSM-H at
the ISFSI site.

All lifting of the TC loaded with the DSC must be made within the existing heavy loads
requirements and procedures of the licensed nuclear power plant. The TC design has been
reviewed under 10 CFR Part 72 and found to meet NUREG-0612 and ANSI N14.6. However,
an additional safety review (under 10 CFR 50.59) is required to show operational compliance
with NUREG-0612 and/or existing plant-specific heavy loads requirements.
Throughout these operation the credible TC drop scenarios are as follows:

1. TC drops evaluated in accordance with 10 CFR 50 requirements
* Bottom end drop (if non-single failure proof crane is used)
* Corner drop (during rotation of the TC from vertical to horizontal, the cask could

slide into the ground and incur a corner drop if non-single failure proof crane is
used )

3-9
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2. Lifts Covered Under 10 CFR 72 Requirements

Side drop (the TC is transferred in the horizontal position and no lifting is
required to move the canister from the TC to the HSM-H, therefore, the only
credible drop event is the side drop)

All of the TC and canister components are analyzed for the drop scenarios described above
except the fuel assembly. The fuel assembly integrity is evaluated only for the side drop analysis,
(Section 3.5.3 of Chapter 3). The structural integrity of the fuel assembly due to the end drop
and comer drop will be addressed by the user under their site license, (I OCFR50).

The drop analyses of the NUHOMSV HD components are performed in the following
Appendices.

Appendix 3.9.1

This appendix describes the detail analysis of the canister and basket for all the loading
conditions. For the drop loads, the canister is analyzed for the 75g side and end drops. The
canister end closure welds are analyzed for the 22g corner drop.

The basket is analyzed for 75g the side and end drops. The basket is not analyzed for the 22g
corner drop since the 75g end drop analysis bounds the 22g corner drop.

Appendix 3.9.2

This appendix describes the detail analysis of the TC for all the loading conditions. For the drop
loads, the TC is analyzed for the 75g side and end drops. The results for the TC corner drop
using LS-DYNA is reported in Appendix 3.9.10 (page 3.9.10-14).

Appendix 3.9.3

This appendix describes the detail analysis of the TC top cover bolt and ram cover bolt due to the
22g corner drop. The stress analysis is performed in accordance with NUREG/CR-6007.

Appendix 3.9.4

This appendix describes the detail analysis of the TC lead slump and inner shell buckling
analysis. A 75g end drop load is used for these analyses.

Appendix 3.9.8

This appendix describes the detail structural analysis of the damaged fuel cladding due to
IOCFR72 (Normal & Off-Normal) and IOCFR71 (Normal) loads.

3-9a
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IOCFR72 (Normal & Off-Normal loads):

Ig down (dead weight), transfer loads (Ig longitudinal, Ig
transverse, and I g vertical).

IOCFR71 (Normal loads): 30g (I foot side drop), I foot end drop will be addressed in the
I OCFR7 1 application.

3-9b
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Based on the evaluations, there is adequate space within the 32PTH DSC cavity for thermal and
irradiation growth of the fuel assemblies and spacers.

3.5.3 Fuel Rod Intearity During Drop Scenario

The purpose of this section is to calculate Zircaloy clad fuel rod stresses due to transfer cask side
drop incident.

3.5.3.1 Side Drop

The fuel rod side impact stresses are computed by treating the fuel rod as a continuous beam
supported at locations of spacer grids. Continuous beam theory is used to determine the
maximum bending moment in the entire beam. The maximum bending stress corresponding to
the maximum bending moment in the cladding tubes is then calculated. The fuel gas internal
pressure is also considered in the calculation. The cladding axial tensile stress due to the gas
pressure is added to the bending stress due to the 75g drop load. The combined stresses in each
cladding for different fuel assemblies are computed and tabulated in Table 3-12. It shows that
among all fuel assemblies the highest axial stress is calculated to be 58,710 psi in the cladding of
WE17x17OFA fuel assembly. This highest stress is lower than the yield strength of zircaloy
(69,500 psi at 725 OF).

3.5.3.2 End Drop

The structural integrity of the damaged fuel assembly due to the end drop loading condition will
be evaluated by the user under their I OCFR50 site license.
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3.5.3.3 Results

Side Drop

Table 3-12 summarizes the maximum bending stresses in various specified fuel cladding during
the 75g side drop of their transfer cask. The maximum bending stress was calculated to be
58,710 psi in the cladding of fuel WEI7x170FA. It is less than the cladding yield strength of
69,500 psi at 725 'F. It is, therefore, concluded that the fuel cladding will not fail under the 75g
side drop load.

3-31



NUJHOMStF HD Svqtcm Safetv Analvsis Renort 8 Rev. 3. 7/05
N1JHOMS� Hf) Sv�tem Safety AnaIv'�i� Renort Rev 3. 7/05

3.5.4 Fuel Unloading

For unloading operations, the DSC will be filled with the spend fuel pool water through the
siphon port. During this filling, the DSC vent port is maintained open with effluents routed to the
plant's off-gas monitoring system.

When the pool water is added to a DSC cavity containing hot fuel and basket components, some
of the water will flash to steam causing internal cavity pressure to rise. The steam pressure is
released through the vent port. The initial flow rate of the reflood water must be controlled such
that the internal pressure in the DSC cavity does not exceed 20 psig. This is assured by
monitoring the maximum internal pressure in the DSC cavity during reflood event. The reflood
of the DSC is considered as a "Service Level D" event and the design pressure of the DSC is 120
psig. Therefore, there is sufficient margin in the DSC internal pressure during the reflooding
event to assure that the DSC will not be over pressurized.

The maximum fuel cladding temperature during reflooding process is significantly less than the
vacuum drying condition owing to the presence of watcr/steam in the DSC cavity. Hence, the
peak cladding temperature during the reflooding operation will be less than 7340 F calculated for
vacuum drying procedure A in Chapter 4, Section 4.5.1 when water circulates in the annulus
between the DSC and transfer cask.

To evaluate the effects of the thermal loads on the fuel cladding during reflooding operations, a
conservative high fuel rod temperature of 750'F and a conservative low quench water
temperature of 50F are used. These evaluations are performed in Chapter 4, Section 4.5.2. The
calculated maximum fuel cladding stress is 25,910 psi. This calculated maximum stress is much
less than the claddings yield stress of 69,500 psi. Therefore, cladding integrity is maintained
during reflooding operation.
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Table 3-13

Table Deleted

I
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bounded by I foot end drop (30g) and I foot side drop (30g) transport load. The
structural integrity of the damaged fuel for the normal condition Part 71 load is evaluated
only for the one-foot side drop condition in this application. The one-foot end drop
condition will be addressed in the 1OCFR71 application.

Note that for the normal and accident off-site transport drops the impact limiters are
attached at both ends of the horizontal loaded cask.

3.9.8-4
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3.9.8.10 Onc Foot End Drop Damagcd Fucl Evaluation

The structural integrity of the damaged fuel assembly due to the onc-foot end drop loading
condition vill be analyzed in the IOCFR71 application.

3.9.8-15
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8 OPERATING PROCEDURES

This chapter outlines a sequence of operations to be incorporated into procedures for preparation
of the NUHOMSgHD System DSC, loading of fuel, closure of the DSC, transport to the ISFSI,
transfer into the HSM-H-H, monitoring operations, and retrieval and unloading. Operations are
presented in their anticipated approximate performance sequence. Alternate sequencing that
achieves the same purpose is acceptable. Temporary shielding may be used throughout as
appropriate to maintain doses as low as reasonable achievable (ALARA). All lifts of the DSC in
the TC shall be made in accordance with the existing heavy load requirements and procedures of
the licensed nuclear power plant.

8.1 Procedures for Loading the DSC and Transfer to the HSM-H-H

8.1.1 Narrative Description

The following steps describe the recommended generic operating procedures for the NUHOMS®9
System. A list of major equipment used during loading and unloading operations is provided in
Table 8-1. A pictorial representation of key phases ofthis process is provided in Figure 8-1.

8.1.1.1 Transfer Cask and DSC Preparation

1. Verify by plant records or other means that candidate fuel assemblies meet the
physical, thermal and radiological criteria specified in the Technical
Specifications.

2. Clean or decontaminate the transfer cask as necessary to meet licensee pool
and ALARA requirements, and to minimize transfer of contamination from the
cask cavity to the DSC exterior.

3. Examine the transfer cask cavity for any physical damage.

4. Verify specified lubrication of the transfer cask rails.

5. Examine the DSC for any physical damage and for cleanliness. Verify that
bottom fuel spacers or damaged fuel bottom end caps, if required, are present
in all fuel compartments. Remove damaged fuel top end caps if they are in
place. Record the DSC serial number which is located on the grappling ring.
Verify the basket type by identifying the last character in the serial number.

6. Install lifting rods and eyes into the four threaded sockets in the bottom of the
DSC cavity. Verify specified thread engagement.

7. Lift the DSC into the cask cavity and rotate the DSC to match the transfer cask
alignment marks.

8. Remove the lifting rods and eyes.

9. Fill the transfer cask/DSC annulus with clean water.

10. Seal the top of the annulus, using for example an inflatable seal.

11. A tank filled with clean water, and kept above the pool surface may be
connected to the top vent port of the transfer cask via a hose to provide a

8-1


