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U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852-2738

Attn; Document Control Desk

Subject: Submittal of Supplemental Responses to the NRC Questions on the UMS® Universal
Transport Cask Application

Docket No. 71-9270

References: 1. Submittal of Supplemental Information for UMS® Universal Transport Cask

Application, Revision UMST-02A, NAC International, January 31, 2002

2. Submittal of Supplemental Information for the NAC-UMS® Universal Transport
Cask Application, Revision UMST-02B, NAC International, March 13, 2002

3. Submittal of NAC Responses to the NRC Revised Issues Related to the Review of
the UMS® Universal Transport Cask Application, NAC International,
August 12, 2002

4. Conference Call, Questions Related to the Review of the NAC-UMS®
Universal Transport Package Application, U.S. Nuclear Regulatory Commission
and NAC International, September 4, 2002

In accordance with the discussions of Reference 3, NAC International (NAC) herewith submits eight
copies of the Responses to the Questions related to the review of the NAC-UMS® Universal
Transport Package application.

This submittal includes the questions (Reference 4) and the NAC responses to those questions
presented in the standard NAC response format, followed by the associated NAC-UMS® Safety
Analysis Report (SAR) changed pages, which are designated as Revision UMST-02D and include
one revised license drawing. Note: The enclosed SAR changed pages are to be inserted as
replacement or new additional pages, as applicable, into the existing NAC-UMS® SAR binders. The
List of Effective Pages provided in this submittal can be used to ensure that the correct page revisions
are incorporated in the SAR binders.

The Revision UMST-02D changed pages have been prepared in accordance with the following
conventions:

e Revision indicators (shading and revision bars) are used to highlight changes. Shading
indicates a revision from NAC-UMS® SAR, Revision 0, while a revision bar indicates a
change in the SAR from a previous revision, subsequent to Revision 0.

e Revision bars also indicate text flow. )
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o The changed pages for this submittal are designated as Revision UMST-02D to provide a unique
identification of the pages and changes.

e All of the pages in the List of Effective Pages are designated Revision UMST-02D and no
revision bars are used on those pages.

As previously discussed, NAC is anxious to complete the review and certification process for this
UMS® Universal Transport Cask Application in accordance with the published schedule. NAC
appreciates the continued efforts of the NRC staff to complete this application process.

If you have any comments or questions, please contact me on my direct line at 678-328-1321.

Sincerely,

J. L

Thomas C. Thompson
Director, Licensing
Engineering & Design Services

Enclosures

cc: Paul Plante (MY)
Tom Williamson (MY)
Brian Hansen (APS)
Glenn Michael (APS)
Don Gregoire (APS)
David Jones (DE)
Keith Waldrop (DE)
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NAC-UMS
Docket # 71-9270
TAC # 122452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 1: GENERAL INFORMATION

-1 (a) Sketch of the containment boundary was placed in Chapter 4 by NAC.
NRC would prefer that it be put in Chapter 1 with the drawings, but they
can also reference the figure in Chapter 4.

(b) The density of NS-4-FR was not provided on the drawing.

(c) The contents weight for PWR fuel was not provided on the drawing.

NAC Response

() As discussed with the NRC, the containment boundary sketch will be left in
Chapter 4 and the Certificate of Compliance will reference Figure 4.1-1 of
Chapter 4 of the Safety Analysis Report.

(b) License Drawing 790-502 is revised to define the density range of the NS-4-FR in
Note 1 of the drawing.

(c) As discussed with the NRC, the requested information is shown on Drawings
790-516 and 790-519, but not on Drawing 790-502. The presentation of contents
weight on Drawings 790-516 and 790-519 was determined to be acceptable to the
NRC.
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NAC-UMS
Docket # 71-9270
TAC # 122452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 1: GENERAL INFORMATION

1-5  The drawing revision is not consistent with the response provided: Response said
100 - .113; drawing shows .10 - .12.

NAC Response

The dimension of .10 - .12 shown in Revision 2 of License Drawing 790-504 is correct.

The text of NAC’s August 12, 2002, response to Question 1.5 incorrectly identified the
dimension as .100 - .113. The correct dimension is .10 - .12, as shown on the drawing.
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NAC-UMS
Docket # 71-9270
TAC #1.22452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 1: GENERAL INFORMATION

1.7 & 1-8  Tolerances: Need to change — i.e., drawings to show dimensions that
preclude interference. These could be the same as the design drawings.

NAC Response

As discussed with the NRC, NAC agreed to provide the basic calculations of the
worst-case clearances and also of the differential thermal expansion between the fuel tube
and the heat transfer disk to demonstrate that no interferences exist based on the

Licensing Drawing dimensions and tolerances.

The worst case clearance between the fuel tube and the heat transfer disk:

BWR Case
Maximum fuel tube: [(6.00+.03) + (.135+.005) + (.018+.003)] = 6.191
Minimum heat transfer disk opening: 6.28 - .06 = 6.22.
6.22 - 6.191 =.029 Clearance

PWR Case
Maximum fuel tube: [(8.86+.03) + 2(.075+.005) + 2(.018+.003)] = 9.092
Minimum heat transfer disk opening: 9.2-.1=9.1

9.100 — 9.092 = .008 Clearance

Note: The tolerance for the .018 plate is from ASTM A480, Table A1.2.
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NAC-UMS
Docket # 71-9270
TAC # 122452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

NAC Response to Question 1.7 & 1.8 (continued)

For the differential thermal expansion between the fuel tube and the heat transfer disk:

BWR Case
Tmax = 525°F, ATmax = 50°F (Fuel cladding — maximum heat transfer disk
temperature. )
o = 13.85e-6 in./in./°F
O3gs = 9.44e-6 in./in./°F
L = 6.2 in. (heat transfer disk opening.)
Agrowth = (0.0348 — 0.0266) = 0.0082 in.

The aluminum heat transfer disk grows 0.0082 inch more than the fuel tube.

PWR Case
Tmax = 600°F, AT = 75°F (Fuel cladding - maximum heat transfer disk
temperature.)
oa = 14.3e-6 in./in./°F
O304 = 9.63e-6 in./in./°F
L = 9.2 1n. (heat transfer disk opening.)
Agrowth = (0.0599 - 0.047) = 0.0129 in.

The aluminum heat transfer disk grows 0.0129 inch more than the fuel tube.
Therefore, the clearance between the fuel tube and heat transfer disk (for both the BWR
and PWR configurations) increases due to the differential thermal growth between the

fuel tube and the heat transfer disk. Thus, no interference exists between the fuel tube

and the heat transfer disk during fabrication or operations.
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NAC-UMS
Docket # 71-9270
TAC # 122452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 3: THERMAL EVALUATION

3-1  The time limit was put in, but the basis/analysis is not shown in the SAR.

NAC Response

To preclude the possibility of the loaded transport cask remaining in the vertical
orientation for an extended period of time, a new Step 35 1s added on page 7.1-7 of
Section 7.1.4, “Loading Transportable Storage Canister into Universal Transport Cask,”
to provide for the timely placing of the transport cask in the horizontal position.

The added step is the final step in the generic cask loading procedure and states: “Using

the cask lifting yoke attached to the crane hook, engage the yoke with the primary lifting

trunnions on the cask and lower the cask into a horizontal position.”
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NAC-UMS
Docket # 71-9270
TAC # 122452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 5: SHIELDING EVALUATION

5.2 The surface dose rate section does identify that exclusive use shipment per 10
CFR 71.47 is required, but 10 CFR 71.47 requires the package to be in a closed
transport vehicle, which is defined in 49 CFR 173.403 (closed conveyance). The
SAR needs discussion to clarify how the personnel barrier meets the definition for

a closed conveyance.

NAC Response

Section 5.0 is revised to include a description of the personnel barrier as a screened or
grated metal frame structure intended to preclude access to the transport cask surface.
The personnel barrier is attached to the bed of the railcar and is intended to remain in
place during all of the normal conditions of transport. Thus, the loaded cask, with the
personnel barrier on the railcar ready for transport, meets the definition for a closed

conveyance.

Section 1.1 is also revised to include this description of the exclusive use, closed

conveyance, condition.
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NAC-UMS
Docket # 71-9270
TAC # 1.22452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 7: OPERATING PROCEDURES

7-1  The NRC does not want references to the storage FSAR in the procedures because
the FSAR can be changed by 72.48, possibly without being resolved with the
transport SAR. NRC indicated that they do not want the detailed procedures that
are in the FSAR, rather more general ones that provide reasonable guidance.

NAC Response

The general steps for handling, loading and closing the Transportable Storage Canister
are provided in revised Section 7.1.3, entitled “Loading the Transportable Storage

Canister.”

The procedure for “Loading Transportable Storage Canister into Universal Transport
Cask,” is renumbered as Section 7.1.4 to preserve the anticipated chronology of canister
handling, loading and closing, and the subsequent loading of the closed canister into the

transport cask.
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NAC-UMS
Docket # 71-9270
TAC # 122452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 8: ACCEPTANCE TEST AND MAINTENANCE PROGRAM

8.1  The NRC wants to ensure that the TSC meets Part 71 SAR drawing requirements
by having some acceptance criteria stated; these steps can be done at beginning of
storage, but recall that storage is not required, so transport may be immediately.
The acceptance actions are not time dependent — i.e., just indicate that they are

done, not when they are done.

NAC Response

The canister is fabricated and assembled in accordance with approved drawing and
procedures from components procured in accordance with approved quality assurance
programs and controls. The documentation from these activities is available through the
life of the canister and provides adequate assurance that the canister is in accordance with

the drawings and controls in effect at the time of its fabrication and assembly.

The canister is handled, loaded and sealed in accordance with approved procedures that

assure:

e that the fuel is selected to meet the loading condition requirements (for storage or
for transport),

e that the canister is loaded in accordance with an approved fuel loading plan,

o that closure welding is correctly performed and its integrity is demonstrated by
recorded inspection and testing, .

e that the canister is leak tight as defined by ANSI N 14.5 and that the leak tight
condition is demonstrated by record,

s that the canister does not contain free water, and

e that the canister has been correctly loaded and closed in accordance with the
licensing conditions.
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NAC-UMS
Docket # 71-9270
TAC # 1.22452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

NAC Response to Question 8.1 (continued)

The documentation of these actions is available through the life of the canister and
provides assurance that the canister is correctly loaded and closed in accordance with its

license conditions.

The records of fabrication, assembly, loading and closing are retained by the licensee as
lifetime records and may be reviewed any time there is a question regarding any of these

actions.
These records, taken together, provide significant evidence that the canister is as licensed.

For transport, it must be verified that the fuel loaded in the canister conforms to the
transport Certificate of Compliance. This verification must be based on the consideration
of the fuel loaded in a canister, as confirmed by the canister serial number and loading
record. A second consideration is verification that, during the storage, the canister has
only been in normal storage conditions. Off-normal and accident event conditions require

that the canister be fully evaluated prior to transport.

Section 8.1 is revised to specifically require a review of the canister fuel loading plan to
verify that the fuel conforms to the transport Certificate of Compliance and that the site
record be reviewed, based on canister serial number, to verify normal conditions of
storage. The revision provides for the review of all of the additional records in the event

that a need to do so is identified.

Page 11 of 12



NAC-UMS
Docket # 71-9270
TAC # 122452
NAC INTERNATIONAL RESPONSE
TO
REQUEST FOR SUPPLEMENTAL INFORMATION

CHAPTER 8: ACCEPTANCE TEST AND MAINTENANCE PROGRAM

8-4  Impact limiter maintenance: The NRC requests that a visual inspection and a

“weighing” would be a possibility at some defined interval.

NAC Response

Section 8.2.3, “Subsystem Maintenance,” is revised to require that the impact limiters be
weighed at least once every five years to verify that the impact limiter weight is within
+ 3 % of the original weight indicated on the impact limiter nameplate. In addition, a

repaired impact limiter must be weighed to verify its weight following the repair.
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1.1 Introduction

The Universal Transport Cask is designed to safely transport a Transportable Storage Canister f |
containing | 24 intact PWR spent fuel assembhes - 56 intact BWR spent fuel assemblies or
GreaterThan Class C (GTCC) waste. Intact fuel assembhes are defined as those assemblies that
are structurally intact and that do not have cladding defects greater than hair line cracks or pin
holes. On the basis primarily of their lengths, three classes of PWR fuel assemblies and two

classes of BWR fuel assemblies have been evaluated for transport. Three canisters of different

lengths are designed to transport the three classes of PWR fuel assemblies, and two canisters of
different lengths are designed to transport the two classes of BWR fuel assemblies.

zzzzz

Characterlstlcs of PWR and BWR fuel assembly cIasses are presented n Tables 1 4 and 1 2 5

hardwar ‘may require the use of a longer Trans;)or{able Storage Camster thanﬂwould)be used if
the hardware were excluded.

The Universal Transport Cask provides a radioactive material containment boundary to ensure
maximum safety during the handling and transport operations required for ’ jshipment. The
general configuration of the Universal Transport Cask and the major cask dimensions are shown
in Figure 1.1-1. Figure 1.1-2 illustrates the transport configuration of the cask including the

support and tiedown devices.

a ciosed conveyance,
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The cask transport containment boundary is defined by the following components:

Inner shell.

Bottom forging.

Top forglng

Cask hd and lid inner O-ring.

Vent port coverplate;ﬂ and vent port coverplate inner O-ring.

A e

Drain port coverplate?f and drain port coverplate inner O-ring.

The Universal Transport Cask is designed to meet 10 CFR 71 and IAEA Safety Series No. 6
licensing requirements for radioactive material transport packages. Other applicable codes and

standards, as well as specific exceptions to those codes and standards, are discussed in Section

2.1.2.2. The transport licensing requlrements mclude prov131on for safe containment during the

\ ”nai The value of the Transport
fuel is

determined to be zero (0) in accordance with 10 CFR 71.59. The Transport Index based on dose
rate evaluations is eighteen (18) as determined in accordance with 10 CFR 71.4.

The design features of the transport cask include the lid, redundant seals at each containment
boundary penetration, cavity penetrations located in the lid and bottom forging, and a puncture-
resistant outer shell, rotation pockets, redundant lifting trunnions, impact limiters, and canister
spacers.

The cask lid and its inner O-ring are part of the containment boundary. The O-ring provides the lid
seal between the lid and top-forging seal surface. During transport, the port coverplate and the
cask lid protect the vent port from external puncture events. A second O-ring of slightly larger
diameter provides an interseal region that permits leak-testing of the inner O-ring. The

O-rings provide long-term sealing capability in an elevated temperature and radiation environment.

The vent and drain port coverplates, which protect the vent and drain ports, are also part of the
containment. Each coverplate is sealed by two O-rings. After initial installation, all of the
primary containment seals are leak tested to verify proper containment sealing.

The body of the Universal Transport Cask is a smooth, right-circular cylinder of multiwall
construction that consists of stainless steel inner and outer shells separated by lead gamma
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1.3.4 License Drawings

This section contains the License Drawings pertinent to the Universal Transport Cask. The
dimensions indicated on the drawings are generally limited to one significant digit past the
decimal point. Note that analysis of systems or components may present dimensions with
additional significant digits based on more detailed engineering drawings.

Drawing No. Rev.No. Title

790-209 I Impact Limiter Assembly-Upper, Cask, NAC-UMS®
790-210 1 Impact Limiter Assembly-Lower, Cask, NAC-UMS®
790-500 2 Assembly, Universal Transport Cask, Overpack, NAC-UMS®
790-501 3 Canister/Basket Assembly Table, NAC-UMS®

790-502 6 Cask Body, Transport Cask, NAC-UMS®

790-503 2 Lid Assembly, NAC-UMS® Cask

790-504 2 Port Coverplate Assembly, NAC-UMS®

790-505 1 Lifting Trunnion, NAC-UMS®

790-508 2 Misc. Details, Transport Cask, NAC-UMS®

790-509 2 Nameplates - NAC-UMS®

790-516 2 Package Assembly, Universal Transport Cask (UTC),
NAC-UMS®

790-519 1 Package Assembly, Transport, Universal Transport Cask
(UTC), NAC-UMS®

790-520 2 Spacers, Universal Transport Cask, NAC-UMS®

790-570
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790-571 2 Bottom Weldment, Fuel Basket, 56 Element BWR,
NAC-UMS®
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Drawmg No.

PRy

790-575
790-581
790-582
790-583
790-584
790-585
790-591

790-592
790-593
790-5%4

790-595
790-605
790-611

790-612

412-501

412-502

Rev. No.

Licensed Drawings (Continued)

Tide

=

NG

[{eok jAPoH} £ 60 S o

3 o 3!

Top Weldment, Fuel Basket, 56 Element BWR,
NACIUMS®
Suppox’t Dlsk and Misc. Basket Details, 56 Element BWR

Heat Transfer "Disk..Fuel . Basket, 56 Element BWR,

PWR Fuel Tube, NAC-UMS®

Shell Weldment, Canister, NAC-UMS?®
@ssembl_y, Drain Tube, Canister, NAC—UMS®
Detaﬂs; Canister, NAC;’UMS@.

Transportable Storage Canister (TSC), NAC-UMS®

Bottom Weldment “Fuel  Baskef, 24 FElement PWR,

Top Weldm qutFuelBasket24ElpﬁlentPWR
NAC-UMS?
Support Disk‘and Misc.. Basket Details, 24 Element PWR;

Hea” Transfer Disk, Fuel Basket 24 Flement PWR,
NAC-UMS?

Fuel Basket Assembly, 24 Element PWR, NAC-UMS®
BWR Fuel Tube, Over:Sized Fuel, NAC-UMS®
GTCC Waste Basket, Maine Yankee, NAC-UMS®

GTCC Waste Canister, Maine Yankee, NAC:UMS”

Spent . Fuel Can Assembly, Maine Y ankee (MY ), NAC-UMS®

Fuel Can Details, Maine Y ankee (MY), NAC-UMS®
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5.0 SHIELDING EVALUATION

The Universal Transport Cask meets the 10 CFR 71 [1] requirements for transportation dose rate
limits. The optimized multiwall design provides an efficient shielding arrangement for the
transportation of 24 PWR or 56 BWR spent fuel assemblies. This chapter describes the shielding
design and the analysis used to establish bounding radiological dose rates for the transport of
various PWR and BWR fuels.

The Universal Transport Cask is assigned a nominal ;Transport Index for Shleldlng of 20
(TI 20) based on. the Tequirement, of 10 CFR 714 a St ; g

max1mum dose rate at 1 meter from the Umversal ‘Transport Cask m ormal condmons of
transport is 19.3 mrem per hour, based on the analysis of the Westinghouse 1717 Std assembly

in a Class 3 canister.

The shielding design criteria for the Universal Transport Cask are in accordance with the
requirements established in 10 CFR Parts 71.47 and 71.51 and TAEA Safety Standard Series No.
ST-1 for normal conditions of transport and hypothetlcal accident conditions. The 10 CFR 71 47
and TAEA Safety Standard Series No. ST-1 (paragraph, 572) requirements for the exclusive use
transport of spent fuel under normal conditions of transport include the following:

e The 'do/se",r'ate'_c')ﬁ the surface of the éhclosed péékééé must fﬁ(:)',t'éj‘icee:d 1000
mrem/hr.

¢ The dose rate on the outersurfacesofthctransportvehlcle must not exceed
200 mrem/hr.

e The dose rate on a plane two meters from the lateral surfaces of the railcar
must not exceed 10 mrem/hr. |

e The .dose rate in any normally occupied positions of the railcar must not

exceed 2 mrem/hr.

The 10 CER 71.51 and' TAEA Safety Standard Series No..ST-1 (paragraph 656) requirements
state that the dose rate under hypothetical accident conditions must not exceed 1,000 mrem/hr at

1 meter from the surface of the cask. A summary description of the modeling methodology and

dose rate results is provided in Section 5.1.
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e

closed conveyance,

The shielding analysis is performed on the basis of design basis fuel descriptions for both PWR
and BWR fuel. The design basis PWR fuel is a Westinghouse 17x17 assembly with a burnup of
45,000 MWD/MTU, an 1nitial enrichment of 3.7 wt % 35U, and a 10-year cooling time. The
design basis BWR fuel is a GE 9x9 assembly design with a burnup of 40,000 MWD/MTU, an
initial enrichment of 3.25 wt % 2*°U, and a 10-year cooling time. A detailed description of the

source term specification is provided in Section 5.2.

In the Universal Transport Cask design, the spent fuel assemblies are surrounded by a
multiwalled arrangement of shielding materials. However, structural design requirements lead to
cask extremity regions, such as rotation pockets, in which shield materials are reduced or
penetrated. Detailed analytical treatment of these shield transition regions is required to assess
the radiological consequences of the design. Section 5.3 describes the three-dimensional

shielding models employed in this analysis.

Dose rate results are obtamed for both normal conditions of transport and hypothetlcal accxdent

, the cask 1S“an N

condltzons. Under acmd

complete loss of radial neutron shleldmg including loss of the outer neutron shleld shell loss of

ted cask side

impact limiters; and combined radial and axial lead slumps resulting from po
and end drops. Analytical details and dose rate results are given in Section 5.4. Under all

postulated conditions, the fully loaded cask is shown to meet regulatory radiological limits.
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condxtzon dose rates a_nd tota decay in the cask /Thls analysxs 18 sresented in Section 3.4.3:

Site specific fuel and GTCC waste is evaluated in Section 5.5.1.
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2. Detorque and ; remove the vent coverplate bolts

3. Remove the* ~ vent port coverplate from the lid |
Note' The draln port coverplate n ed not be r¢ d rdryloadmgorunloadmg

4. Vlsually mspect the port coverplate o-rings’ for damage; or defects and replace if
necessary. Store the coverplate SO that theyo-nngs and w;:grooves are protected from
incidental damage.

5. Detorque . the cask lid bolts ﬁsing thereversetorqumg séﬁhenee.

6. Remove the bolts and store them in a temporary storage area.

7. Clean and visually inspect bolts for damage. Replace any damaged | bolts.

8. Install the two cask lid alignment pins.

9. Install lifting hoist rings in the lid-lifting holes.

10. Attach the lid-lifting device to the lid and an overhead crane.
Caution: Ensure that the o-rings and o-ring grooves in the lid are protected from any
incidental damage to the seal area in its temporary storage position.

11. Remove the lid and store in a temporary storage area.

12. Decontaminate the lid and visually inspect the lid o- nnos L for damage and .~ wear and
replace as necessary
Note: Visually Inspecting_and cleaning of bolts can be performed in parallel to other
operations performed in this procedure.

13. Clean and visually inspect the threaded connectlons in the top forging.

14. Remove the two cask lid alignment pins |

15. Visually examine the internal cavity to ensure that no damage has occurred during transit
and that no foreign materials are present

16. Record all inspection results | o

17. Install the cask adapter ring to protect the cask sealing surfaces

18. If a canister spacer is to be installed:
a) Attach the spacer lift fixture to the spacer.
b) Using an :é;ppropriate crane, lower the spacer into the cask cavity and remove the lift

fixture.

19. Install the transfer cask adapter plate guide pins.

20. Install the adapter plate on top of the cask.

21. Remove the adapter plate guide pins.

22 Install the transfer cask on the adapter plate.

7.1-3
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7.14

Loading Transportable Storage Canister into Universal Transport Cask

1

N

> N

10.
11.
12.

. Verify that the retaining ring is installed on the transfer cask.

Lift the transfer cask and lower it on top of the adapter plate on the transport cask and
engage the hydraulic cylinders with the doors.

Engage the transportable storage canister lifting sling’s master ring with the crane hook
and engage the individual sling hooks with their respective hoist rings located on the

structural lid of the transportable storage canister. : :
Raise the canister enough to remove the ioad on the Transfer Cask doors and then open
the doors.
CAUTION: While lowering the camster in Step 5, be careful to avoid contact with the
interior cavity wall of the Umversa§ Transport Cask.
Lower the canister into the Universal Transport Cask.
Disengage the lift sling hooks from the hoist rings : and close the Transfer Cask doors.
Remove the Transfer Cask and store it in the desmna_:,__'d ioca ion.

Rempyg; the hoist rings from the top of the gg@sﬁ;x structural lid and install threaded
plugs.

Attach the adapter plate lifting sling to the adapter plate.

Remove the four bolts attaching the adapter plate to the Universal Transport Cask.
Remove the adapter plate and store it in the designated location.

Remove the cask adapter ring and clean the sealing surface.

13. 07

14.

15.
16.
17.
18.
19.

20.

Install the cask lid alignment pins.

Attach the lid-lifting device to the lid and to the overhead crane.

Install the lid, using the alignment pins to assist in proper seating.

Install 10 cask lid bolts equally spaced and torque hand-tight.

Remove the lid alignment pins.

Install the remaining cask lid bolts and torque all of the bolts to the value specified in

Table 7-1.
If previously removed, re-install the drain port coverplate.

7.1-5
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21. Connect a Dressure test ﬁxtur to 1

for hehum ieakage
accordance with Tabie 7 -2
. Connect the Vacuum Drying System vacuur

pressure is obtamed backﬁ]l the cask wzth hlgh purity hehum (99. 9% minimum) to
(absolute) p ssure

wn

DN
.\'.O‘

and pressunze 'iO IS (+2 -0) psig and hoid for a minimum of 15 mmutes There must Vbe
no pressure drOD m the test perloé.

7.1-6
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L) L2
L)

Note: If the test condition is not met, remove the vv,e;r;t pdrt coverplate and inspect and
clean the o-rings and o-ring sealirig'surfaces and re-pétfdrm the test. If the test condition
is not met on the second attempt replace the o-rmgs cleanmg the o-ring grooves and
sealing surface. A ‘small amount of vacuum grease may be used to lubricate new o-rings.
Caution: It the vent and/or drain port,o-_nngs are replaced as a result of ,t_he\ inspection,
then a helium leak test of the new o-rings must be performed. Using a helium leak
detector with a sensitivity of 3.25 x 10" cm®/sec, establish a vacuum in the o-ring annulus
and test for helium leakage. The leak rate must be less than 6.5 x 10 em¥sec in
accordance with Table 7-2.

Install the vent port o-ring test plug, verifying that the test plug o-ring is in place and

torque the test plug to the value specified in Table 7-1.

. Perform eXtema,l" decontamination  activities and radiation surveys to verify that

contammanon is w1th1n acceptabie Ievels (2 200 dpm/ 1OG cm B, y, a_mi 720 dpm/ 100 cm’
o) as identified in 10 CFR 71.87 [2].

. Record the results of the survey.
.Review the loading checklist and 've‘rifyA'tEét all required ‘activities have been

accomplished.

. Visually inspect the cask to verify that the cask has been assembled in accordance with

the r’eq‘ui'rémeyn‘tsy of the Certificate of Compliance.

. Using the cask lifting yoke attached to the crane hook, engage the yoke with the primary

lifting trunnions on the cask and lower the cask into a horizontal position.

7.1-7
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8.1 Fabrication Reguirements and Acceptance Tests

Prior to first use of the Universal Transport Cask, the inspections and tests that must be
performed on the cask are visual inspection, structural and pressure tests, leakage tests,
component tests, tests for shielding integrity, and a thermal acceptance test. These inspections

and tests are described in the following sections.

As required fo establish the suitability of the canister for transport, can
fabncatxon, assembiy, 10 ding, closing, Sealmg and storage, shall be verified b
canister serial number. Prior to placing a loaded canister into the Universal Transport ( Cask the
canister fuel loading plan must be reviewed, as confirmed by canister serial number, to verify that
the fuel conforms to the transport Certificate of Compliance requl: ents, If ‘the canister has
been‘“mh storage, the site records’ shaﬂ be reviewed to venfy that the canister has been in normal
Sanisters involved in off-nonnal ‘or accident storage events

storage conditions since loadin
shall be reviewed to verify mtegnty_pnor;tov transport.

8.1.1 Visual Inspection

Prior to construction, all cask materials are visually examined by qualified personnel in
accordance with the License Drawings (Section 134) and in accordance with approved written
procedures (fabrication specifications). The purpose of the examination is to verify that the

materials used in the fabrication of the cask are as specified on the License Drawings.

The finished surfaces of all welds on the cask are visually examined in accordance with ASME
Code, Section V, Article 9 [3]. The purpose of the examination is to verify that the cask
components are assembled in accordance with the License Drawings and that the components are
free of nicks, gouges, or other damage. The acceptance criteria for the visually examined welds
are in accordance with ASME Code, Section VIII, Division 1, UW-35 and UW-36 [4].
Unacceptable welds are repaired as required and reexamined in accordance with the original

acceptance criteria.

All weld inspections are performed by qualified personnel in accordance with written procedures.
The inspection personnel are qualified in accordance with SNT-TC-1A, *Personnel
Qualifications and Certification in Nondestructive Testing” [5], as specified by the ASME Code,
Section III, Division 1, Subsection NB, Paragraph NB-5520 [6].
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8.1.2 Structural and Pressure Tests

These structural tests include load testing of the lifting trunnions, load testing of the rotation

pockets, and pressure testing of the containment boundary.

8.1.2.1 Lifting Trunnion Load Testing

Each pair of the Universal Transport Cask lifting trunnions is designed and load tested in
accordance with the requirements of ANSI N14.6, “Special Lifting Devices for Shipping
Containers Weighing 10,000 1b (4500 kg) or More for Nuclear Materials” [7]. A primary pair of
diametrically opposed trunnions is welded to the upper forging of the cask. A secondary pair of
trunnions can be bolted to the upper forging for redundant lifts. The primary trunnions are
designed to satisfy the critical load (non-redundant) lifting requirements of ANSI N14.6. The
secondary trunnions are designed to satisfy the redundant lifting requirements of ANSI N14.6.
Load tests of both pairs of trunnions are performed in accordance with ANSI N14.6 and

approved written procedures.

Each primary and secondary trunnion pair is separately tested. A load of 780,000 lb, which is
300% of the maximum service load (combined weight of the heaviest, loaded transport cask), is
applied to the primary trunnion pair. A load of 390,000 1b, which is 150% of the maximum
service load, is applied to the secondary trunnion pair. In each test, the load is applied in a
vertical direction, equally distributed between the two trunnions. Trunnions have a “land” width
of 3.0 in. The cask lid is bolted in place for the test. The test may be carried out by attaching to
the trunnion pair either calibrated hydraulic rams (combined with a load-spreading beam) or the
cask-lifting yoke. The load is held for a minimum of 10 minutes.

Following completion of the lifting trunnion load tests, all trunnion welds, trunnion bolt
load-bearing surfaces, and welds that are part of the load path are visually inspected for
permanent deformation, galling, or cracking. Liquid penetrant examinations are performed in
accordance with the ASME Boiler and Pressure Vessel Code, Section V, Article 6 [3]. Liquid
penetrant acceptance standards are those of Paragraph NF-5350 of the ASME Boiler and
Pressure Vessel Code, Section III, Division 1 [9].

Any evidence of permanent deformation, cracking, galling of the load-bearing surfaces, or
unacceptable dye penetrant results is cause for rejection of the trunnion or related welds. Any

identified defects must be repaired and the load test repeated prior to final acceptance.
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8.2 Maintenance Program

A maintenance program for the Universal Transport Cask is established to ensure continued
performance and use of the package. The cask maintenance program specifies the inspections,
tests, and replacement of components to be performed and the frequency and schedule for these
activities. This section describes the overall requirements of the maintenance program and
establishes the frequency and schedule for the maintenance activities. The detailed, written
inspection, test, component replacement, and repair procedures will be included in the Universal
Transport Cask Operations Manual. The Operations Manual is 1ssued to users of the packaging

prior to their use of the cask.
The welded Transportable Storage Canister containing fuel does not require any maintenance.

8.2.1 Structural and Pressure Tests

The four lifting trunnions or two trunnions if the secondary trunnions are not attached and the
two Totation pockets are visually inspected prior to each shipment. The visual inspections are
performed in accordance with approved written procedures, and the results are evaluated against

established acceptance criteria.

Evidence of cracking on the load-bearing surfaces is cause for rejection of the affected trunnion
until an approved repair is completed and the surfaces are reinspected and accepted. Such repairs
are implemented and documented in accordance with an approved quality assurance program.
Any identified damage to the bolted trunnions and the rotation pockets, such as cracking and

wear, must be evaluated to determine if replacement of the affected components is necessary.

'fhe hfnng trunmons are also mspecteé annualiy in ccordanw mth?aragra h 6.3. l(b) of ANSI
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st is performed in accordance with
‘eptance criteria established in

test ‘procedures and the test requirem

Secuon 8 1 3 for the containment fabncation verification leak |

The periodic verification leak test is performed on each cask after the third use (prior to fourth

cask loading sequence), and every 12 months thereafter to verify the containment capability, and

whenever a replaceable containment component (contamment o-rmg set or port coverplate) 18

replaced

When the cask is not in use , the periodic verification leak test need not be performed annually

but must be re-performed before returning the cask to service |

-11 T v. accol‘danCe \V}th ﬂ’i |
ANSN14 5-1997 _using approved written procedures' Personnel. performmg tests shall be
qualified in accordance with Section 8.5 of ANSI N14.5-1997.

8222 Periodic Verification Leak Test Acceptance Criteria

The maximum allowable leak rate requirements and the minimum required test sensitivity for the
containment fabrication verification and periodic verification leak tests are provided in Section
8.1.3. Unacceptable leak test results are cause for rejection of the component tested. Corrective

actions, including repair or replacement of the o-rings or closure component, are taken and

documented as appropriate. Before the cask is returned to service, the leak test an_, €0

actlgps are repeated until acceptable results are achieved.

8.2.3 Subsystems Maintenance
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not meeting this limit must be returned to the licensed condition by repair or must be removed
from service. Any repaired impact limiter must be weighed to verify its weight following repair.

8.2.4 Valves, Rupture Disks. and Gaskets on the Containment Vessel

No valves providing a containment function are present on the cask packaging. Three quick
disconnects, one each on the vent, drain, and lid seal test ports, are provided for ease of cask

operation. The Universal Transport Cask containment vessel has no rupture disks.

The quick disconnects are inspected for proper performance and function during each cask
loading and unloading operation and replaced as necessary. The quick disconnects are also

replaced every 2 years during transport operations.

The closure 1lid and vent port coverplate o-rmgs are v1sually; mspected for damage durm0 each
' 1spected during each cask closure

cask closure operatzon The dram port coverpiate 0-rings are
entified damage is cause for repiacement

operation when the drain port is used. Any_m_w
Containment boundary o-rings are leak tested as specified in Table 7-2. As shown in the table,

containment boundziryb—i‘ings are replaced as required by inspectitm or test, but are replaced at

least annually during routine use of the cask.

8.2.5 Shielding

The gamma and neutron shields of the Universal Transport Cask do not degrade with time or
usage. The radiation surveys performed by the cask user prior to transport and upon receipt of

the loaded cask provide continuing validation of the shield effectiveness.

8.2.6 Miscellaneous Inspections

Prior to each shipment, the impact limiters are visually inspected for gross damage or cracking of
the stainless steel shells in accordance with 10 CFR 71.87 and approved written procedures and
established acceptance criteria. Impact limiters not meeting the established acceptance criteria
are removed from service until repairs are performed and the component reinspected and
accepted.

The cask cavity is visually inspected prior to each fuel loading. The overall cask exterior and

cavity are visually inspected for evidence of foreign material, obstructions or damage prior to the
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The cask cavity is visually inspected prior to each fuel loading. The overall cask exterior and
cavity are visually inspected for evidence of foreign material, obstructions or damage prior to the
loading of each canister. Foreign material and obstructions shall be discarded or appropriately
removed. Damage to any sealing surface between the cask lid or upper forging seal surface or
port cover and corresponding recessed seal surface, shall be assessed and repaired if necessary.
Evidence of damage to the inner shell shall be examined, assessed and repaired as necessary. All
repairs shall conclude with a re-inspection of the affected area and acceptance to criteria

appropriate for the repair made, as described previously.

For each cask loaded for transport, the following information is included in the cask loading
report: results of the visual inspections, leak tests, shielding, and radiological contamination
surveys; fuel identification information for the package contents; date, time, and location of the
cask loading operations; and remarks regarding replaced components. The specific requirements

of the cask loading report are detailed in the Universal Transport Cask Operations Manual.

8.2.7 Maintenance Program Schedule

Table 8.2-1 presents the overall maintenance program schedule for the Universal Transport Cask.
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