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TRU Solurions P.0. Box 2078
Westinah TRU Soluti LLC Carlsbad, New Mexico 88221-2078
estinghouse owtions Phone: (505) 234-7200 Fax: (505) 234-7083
TP:02:04182
UFC:5822.00

November 27, 2002

Mr. D. H. Tiktinsky, Project Manager
NMSS/SFPO MS/06F18

U.S. Nuclear Regulatory Commission
One White Flint North

156555 Rockville Pike

Rockville, MD 20852-2738

Subject: REVISION TO CERTIFICATE OF COMPLIANCE FOR MODEL NUMBER RH-TRU
72-B PACKAGE, DOCKET NUMBER 71-9212

Reference 1: Letter TP:01:08008 from M. L. Caviness to D. H. Tiktinsky, dated
August 29, 2001, subject: Revision 3 to Certificate of Compliance for
Model Number RH-TRU 72-B Package, Docket Number 71-9212

Reference 2: Letter from D. H. Tiktinsky to M. L. Caviness, dated April 17, 2002,
subject: Request for Additional Information for the Model RH-TRU
72-B Package !

Reference 3: Letter TP:02:04093 from M. L. Caviness to D. H. Tiktinsky, dated
June 14, 2002, subject: Revision 3 to Certificate of Compliance for
Model Number RH-TRU 72-B Package, Docket Number 71-9212

Dear Mr. Tiktinsky:

Westinghouse TRU Solutions, LLC (WTS), on behalf of the U.S. Department of Energy (DOE),
hereby amends the application for revision to the Certificate of Compliance for the Model
RH-TRU 72-B Package, U.S. Nuclear Regulatory Commission (NRC) Docket Number 71-9212,
submitted August 29, 2001 (Reference 1) and, in response to a Request for Additional
Information (Reference 2), amended on June 14, 2002 (Reference 3). This submittal
incorporates changes to address current fabrication issues. This amendment to the application
includes the following:

ATTACHMENT A Enclosures to Letter
ATTACHMENT B Abstract of RH-TRU 72-B Amendment
ATTACHMENT C1 Summary of All Affected Pages in Revision 3

(November 2002) of the Safety Analysis Report
(SAR) for the RH-TRU 72-B Waste Shipping
Package 0\



Mr. D. H. Tiktinsky -2- TP:02:04182

ATTACHMENT C2 Summary of Changes to Drawing No. X-106-500-
SNP, Revision 3

ATTACHMENT C3 List of Revised Pages (Insert/Delete) for Revision 3
(November 2002) of the SAR for the RH-TRU 72-B
Waste Shipping Package

ATTACHMENT C4 Revised Pages for Revision 3 (November 2002) of
the SAR for the RH-TRU 72-B Waste Shipping
Package

The following changes have been made to the application for Revision 3 (Reference 3):

 Chapters 1, 8 and Appendix 8.3.2 have been revised to eliminate the reference to
completing dimensional checks in association with the fabrication lead pour.

o Appendix 1.3.2 has been revised to incorporate revisions to Drawing No. X-106-500-
SNP as summarized in Attachment C2.

e Chapter 8 has been revised to include use of a pressurized envelope method as an
alternative method for testing the inner vessel structure integrity.

e Appendix 8.3.2 has been revised to clarify the applicability of ASME Article NE-4220 in
the lead installation procedure.

As noted in previous application submittals, an NRC/DOE agreement exists to waive applicable
review fees.

If you have any questions regarding this submittal, please contact Mr. John Jackson at
(505) 234-7259.

Sincerely,

M. L. Caviness, Manager
Packaging Engineering

JLJ:par
Attachments

cc: M. A. ltaliano, CBFO
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ATTACHMENT A

ENCLOSURES TO LETTER

Abstract of RH-TRU 72-B Amendment

Summary of All Affected Pages in Revision 3 (November 2002) of
the Safety Analysis Report (SAR) for the RH-TRU 72-B Waste
Shipping Package

Summary of Changes to Drawing No. X-106-500-SNP, Revision 3

List of Revised Pages (Insert/Delete) for Revision 3 (November
2002) of the SAR for the RH-TRU 72-B Waste Shipping Package

Revised Pages for Revision 3 (November 2002) of the SAR for the
RH-TRU 72-B Waste Shipping Package
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ATTACHMENT B
ABSTRACT OF RH-TRU 72-B AMENDMENT

This amendment is proposed to address two fabrication related issues: (1) addition of a
pressurized envelope method for inner vessel (V) structure integrity testing and (2)
removal of acceptance criterion for diametrical change between pre- and post-lead pour
states.

Justification for Use of Pressurized Envelope Method for Testing the Inner Vessel

This amendment proposes the “Pressurized Envelope” method of helium mass
spectrometer leak testing per ANSI N14.5 — 1997, Section A.5.3 of Table A.1 as a
method of testing the “IV Structure Integrity” as required per Section 8.1.3.1 of the
RH-TRU 72-B SAR. This will allow for an alternative testing method to be implemented
during the fabrication and/or maintenance of the RH-TRU 72-B Cask.

The pressurized envelope method is currently authorized for use in testing of the Outer
Cask (OC) Structure Integrity per Section 8.1.3.5 of the RH-TRU 72-B SAR. Based on
operational experience to date, this method of testing large volume structures for
integrity has proven to be an effective and accurate method of obtaining quantitative
leakage rates of assemblies.

Implementation of the pressurized envelope method for testing the IV would allow a
fabrication or maintenance leakage rate test of an IV structure to be completed without
the need for a successfully leakage-rate tested OC body to be available for the testing
of the IV structure. This alternative method would also allow for the IV structure test to
be performed at facilities that may not have the equipment available for performing the
evacuated envelope method delineated in Section 8.1.3.1 of the SAR.
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Justification for Removal of Acceptance Criteria for Diametrical Change Between
Pre- and Post-Lead Pour States

During fabrication of RH-TRU 72-B Casks, it was discovered that the 0.080-inch
acceptance criterion for diametrical change between pre- and post-lead pour states,
which is contained in Appendix 8.3.2.12 of the RH-TRU 72-B SAR, is difficult to satisfy.
This criterion was established to provide verification that buckling of the OC inner shell
does not occur during lead pour and cool down. It has been concluded that buckling
induced displacements cannot be isolated from displacements induced by other effects
when applying this criterion. Therefore, it is requested that this criterion be removed
from the RH-TRU 72-B SAR and the acceptance criteria be based on the requirements
of Article NE-4220 of the ASME Boiler and Pressure Vessel Code.

As stated in Section 2.0 of the RH-TRU 72-B SAR, the RH-TRU 72-B Cask bears a
strong resemblance to the NuPac 125-B Cask. Analytical techniques, successfully
utilized for the licensing of the NuPac 125-B Cask, are generally repeated for the
RH-TRU 72-B Cask. Additionally, parallels between the two casks are frequently taken
advantage of in the RH-TRU 72-B SAR to simplify and clarify the analysis
methodologies. The basis for establishing a limit on diametrical changes between pre-
and post-lead pour states is presented in Section 2.6.2 of the NuPac 125-B SAR.
Application of the analysis method used in the NuPac 125-B SAR to the RH-TRU 72-B
Cask geometry gives a critical buckling pressure of 1,672 pounds per square inch (psi)
for buckling the inner shell of the RH-TRU 72-B OC. Because the formula in the NuPac
125-B SAR does not account for initial imperfections, another calculation was made
using ASME Code Case N-284, which gave a value of 1,490 psi. This Buckling
Analysis is presented with this justification. Conservatively applying the smaller of
these two buckling pressures to the inside of the lead annulus (i.e., the body imposing
external pressure on the OC inner shell) produces a hoop stress in the lead of 14,370
psi (PR/T = 1,490(18.13)/1.88). This stress is significantly greater than the yield
strength of the lead (584 psi per RH-TRU 72-B SAR, Table 2.3-1, p. 2-24). Thus, lead
shrinkage on the inner shell of the RH-TRU 72-B OC cannot develop the pressure
necessary to buckle the inner shell and the margin against buckling is very large. Also,
axial buckling is not a concern because the circumferential weld attaching the outer
shell to the OC collar is made after lead pour as discussed in Section 1.2.1.1.2, p. 1-14,
of the RH-TRU 72-B SAR. Thus, the inner and outer shells of the OC are not
restrained axially during lead pour. This prevents development of axial stress in either
shell due to differential thermal expansion.

It should be noted that other effects are taking place during the lead pour process,
which can lead to diametrical changes of the OC inner shell. These effects include
relief of residual stresses associated with rolling and welding of the OC inner shell prior
to lead pour. These effects can be significant as discussed in Section 2.6.2 (pp.
2-102-bd and -be) of the NuPac 125-B SAR. Since the lead annulus does not have
sufficient strength to buckle the inner shell, and the inner and outer shells are not axially
restrained during the lead installation process, it is concluded that the diametrical
changes which have been observed during fabrication of the RH-TRU 72-B OCs are
caused by effects other than buckling.
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The applicable criteria for acceptance of OC inner shell diameters after lead pour,
therefore, should simply be satisfaction of Article NE-4220 of the ASME Boiler and
Pressure Vessel Code which is already a condition for acceptance as specified in
Appendix 8.3.2.12 of the RH-TRU 72-B SAR. Article NE-4220 must be satisfied in
order to validate use of Code Case N-284 and states that “The difference between
maximum and minimum inside diameters at any cross section shall not exceed 1% of
the nominal diameter at the cross section under consideration.”

In consideration of the above, the 0.080-inch acceptance criterion currently specified in
Appendix 8.3.2.12 of the RH-TRU 72-B SAR is not applicable and its replacement with
requirements of Article NE-4220 of the ASME Code is proposed by this amendment.

Buckling Analysis of RH-TRU 72-B Outer Cask Inner Shell — Critical Hoop Stress
for Lateral External Pressure Only

ASME Code Case N-284, Approval Date: August 25, 1980, is used in the following
analysis since this version of the code case was used to perform the buckling analysis
in the RH-TRU 72-B SAR. The analysis determines the hoop stress and associated
lateral external pressure required to initiate buckling of the OC inner shell. As shown
below, the limiting case is given by -1713.2.1 (b).

Geometry and Material Input

ID=32.38in
OD=34.38in
L=121.25in

Material = 304 SS

R= (OD + ID)/4 = (34.38 + 32.38)/4 = 16.69 in
t=(OD - ID)/2 = (34.38 — 32.38)/2 =1.00in
R/t=16.69
I, =121.25 in
4,=0
A4,=0

l
M, =—*=29.68
* JRt

Stress, Temperature, and Factor of Safety Input
o, = 0

o, =24,866psi « Hoop Stress
=0

T =70°F

F§=1.0
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Lateral External Pressure
P = pressure

— 69

(R/1)
=24.866/16.68
= 1,490 psi

Material Properties at Temperature
o, =30,000psi

E =28.3x10° psi

Capacity Reduction Factor
-1511 (b) o, =08

Plasticity Reduction Factor
-1610 (b) o,FS - 24,866(1.0)
30,000

=0.8289

y

7, = 2.53-2.29%ef

G)’
=2.53-2.29(0.8289)
=0.6319

Theoretical Buckling Values
A712.1.1 (b) 1.651} =27.54

M, >1.65%
t

_ 0275 +_2._1(£)3°
Y (Rf) M\t
_ 0275 2.1

= +
16.69 29.68*
=0.02906

(16.69)*°

E
Oar =0,q =C4 m
_ 0.02906(28.3x10°)
16.69
= 49,280 psi

O-heL = O-reL
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Elastic Buckling Interaction Equations

-1713.1.1

-1713.1.1 (a)
(b)

(c)

(d)

(e)

o,=0
o,FS _ 24,866(1.0)
O-&s = =
oy 0.8
Cp =0

N/A since o, <0,
N/A since o, <0.50,

c . Y
—°"+(J&— <1.0

Opr  \Cpar
0+0%=0
2

ﬂ*;+[6i <1.0
Crs \ Ogar )
31,080
49,280
N/A since o,y =0

+0?=0.63

Inelastic Buckling Interaction Equations

-1713.2.1

-1713.2.1 (a)

(b)

0m=0
_Oq _ 31,080

o = 49,180 psi
® =, 06319 P
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= 31,080 psi

OK

OK

OK

OK « Limiting Case
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ATTACHMENT C1

SUMMARY OF ALL AFFECTED PAGES IN
_ REVISION 3 (NOVEMBER 2002)
OF THE SAFETY ANALYSIS REPORT (SAR) FOR THE RH-TRU 72-B
WASTE SHIPPING PACKAGE

The title page for the Safety Analysis Report (SAR) for the RH-TRU 72-B Waste
Shipping Package has been revised to reflect the current date.

Page 1-14 has been revised to eliminate the requirement to perform dimensional
checks for straightness and roundness before and after lead pour.

Appendix 1.3.2, Title Page, has been revised to reflect the current date.

Drawing No. X-106-500-SNP, Sheets 1 through 9, have been revised as described in
Attachment C2.

Page 8-4 has been revised to allow the performance of the fabrication leakage rate test
of the interal vessel (1V) structure by the pressurized envelope method.

Page 8-5 has been revised to add Step 8.1.3.1.12, which describes the testing of the IV
structure integrity with the pressurized envelope method.

Page 8-5a has been inserted to accommodate overflow text from page 8-5.

Page 8-20 has beén revised to eliminate the reference to the pre- and post-lead pour
diameter and straightness measurement.

Appendix 8.3.2 has been revised to eliminate subsection 8.3.2.1 and to reword 8.3.2.12

as related to the pre- and post-lead pour diameter and straightness measurement
requirements.
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ATTACHMENT C2

Summary of Changes to Drawing No. X-106-500-SNP, Revision 3

Page

Explanation of Change

Sheet 1

Changed wording in Flag Note 4 to clarify purpose of reference
to SAR Section 8.3.2

See Attachment B, Justification for Removal of Acceptance
Criteria for Diametrical Change Between Pre- and Post-Lead
Pour States for the explanation and justification for change.
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November 2002

LIST OF REVISED PAGES (INSERT/DELETE) FOR

REVISION 3 (NOVEMBER 2002) OF THE SAR FOR THE
RH-TRU 72-B WASTE SHIPPING PACKAGE

SAR Section Delete insert
Title Page Title Page Title Page
Chapter 1.0 1-14 1-14
Appendix 1.3.2 Title Page Title Page

Appendix 1.3.2

Drawing X-106-500-SNP,
Revision 3, DCN 3/2, Sheets 1 C
through 9

Drawing X-106-500-SNP,
“Revision 3, DCN 4/2, Sheets 1
through 9

[

Chapter 8.0

8-4, 8-5, 8-20

8-4 through 8-5a, 8-20

Appendix 8.3.2

8.3.2-1 through 8.3.2-5

8.3.2-1 through 8.3.2-4
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ATTACHMENT C4

REVISED PAGES FOR REVISION 3 (NOVEMBER 2002)
OF THE SAR FOR THE
RH-TRU 72-B WASTE SHIPPING PACKAGE



RH-TRU 72-B Cask SAR

Rev. 3, November 2002

SAFETY ANALYSIS REPORT
FOR THE

RH-TRU 72-B WASTE SHIPPING PACKAGE

November 2002

Rev. 3

Prepared for: U.S. Department of Energy
Carlsbad Field Office
Carlsbad, New Mexico



RH-TRU 72-B Cask SAR Rev. 3, November 2002

As discussed in Appendix 8.3.2, installation of the cast lead into the outer cask
is done in a carefully controlled manner. Temperatures of the inner and outer
shells are continuously monitored and controlled during the lead £ill and cool
down processes. In addition, the weld connecting the outer shell to the bottom
end plate is made after the cool-down process is complete and the entire outer
cask has reached a uniform temperature. The lead pour process is described in
Appendix 8.3.2, subsequent shielding integrity testing is described in Section

8.1.5, and fabrication verification testing is described in Section 8.1.3.

1.2.1.1.3 Impact Limiters

The impact limiter skins are fabricated from 300 series stainless steel. Non-
stainless members include the closed-cell polyurethane foam and the ASTM A- 320,
Grade L43, impact limiter attachment bolts. The polyurethane foam has a nominal
density of 11.5 pounds per cubic foot. Six (6) 1-¥% - 7 UNC bolts necked down to

a 1l-inch diameter secure each impact limiter to the outer cask.

The outside diameter of each impact limiter is 76 inches and the length is 46

inches. The maximum weight of each impact limiter is 2,547 pounds.
1.2.1.1.4 Canister

All RH-TRU waste will be loaded directly into the waste canister or into waste
containers overpacked in the canister. The RH-TRU waste canister design, which
meets the specifications of Appendix 1.3.4, is illustrated in Figure 1.0:3. The
canister uses a 26-inch outside diameter }-inch thin-wall cylinder fabricated of
carbon or stainless steel as the outer shell. Including a lift pintle at the top

of the canister, the overall length is 121 inches.
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APPENDIX 1.3.2

General Arrangement Drawings
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8.1.3.1 Testing the IV Structure Integrity

8.1.3.1.1

8.1.3.1.2

8.1.3.1.3

8.1.3.1.4

8.1.3.1.5

8.1.3.1.6

8.1.3.1.7

8.1.3.1.8

8.1.3.1.9

8.1.3.1.10

The Fabrication Leakage Rate Test of the IV structure shall be

performed per Section A.5.4, Evacuated Envelope (Gas Detector), or

Section A.5.3, Pressurized Envelope (Reference 8.3.1.4). Refer to

Section 8.1.3.1.12.

The IV shall be assembled with all three main O-ring seals installed
in the IV 1lid. Assembly is as shown on the Shipping Cask SAR

Drawing in Appendix 1.3.2.

Install the assembled IV into a successfully leakage rate tested OC
body. Refer to Section 8.1.3.5 for the OC structure leakage rate

test procedure.

Remove the IV gas sampling port closure bolt.

Connect a vacuum pump to the IV gas sampling port.

Evacuate the IV cavity through the gas sampling port to 90% vacuum

or better (10% absolute or less) of the atmospheric pressure.

Provide a helium atmosphere in the cavity of the IV by backfilling
with helium gas to a pressure slightly greater than atmospheric

pressure (+1 psi, -0 psi). Correction for tracer gas concentration

shall be performed using Section B.13 of Reference 8.3.1.4.

Install the IV gas sampling port closure bolt.

Remove the OC gas sampling port closure bolt and install the OC 1lid.

Evacuate air from the OC/IV annulus through the OC gas sampling port
until the wvacuum is sufficient to operate the helium mass

spectrometer leak detector.
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8.1.3.1.11 Perform the leakage rate test to the reguirements of Section
8.1.3.8. If after repeated attempts, the IV structure fails to pass
the leakage rate test, isolate the leak path and, prior to repairing
the leak path and repeating the IV structure leakage rate test,
record the results of the test and any recommended actions for

disposition in accordance with the requirements of Section 9.2.

8.1.3.1.12 Testing the IV Structure Inteqgrity - Pressurized Envelope Method

8.1.3.1.12.1 The IV shall be assembled with all three main o-rings
installed in the 1lid. Assembly is as shown on the Shipping

Cask SAR drawing in Appendix 1.3.2.

8.1.3.1.12.2 Remove the IV gas sampling port closure bolt and install the

helium mass spectrometer to the IV gas sampling port.

8.1.3.1.12.3 Evacuate the IV cavity through the IV gas sampling port until
the vacuum is sufficient to operate the helium mass

spectrometer leak detector.

8.1.3.1.12.4 Provide a helium environment at a pressure slightly above one
atmosphere around the exterior of the IV, taking care to purge
all other gases from any pockets or cavities adjacent to the

vessel.

8.1.3.1.12.5 Determine the 1leakage rate of the system. Per
Reference 8.3.1.4, Section A.3.6, the measured leakage rate
shall conservatively be multiplied by a factor of two to
account for the less than 100% concentration of the h?Iium in

the envelope surrounding the outer vessel.

8.1.3.1.12.6 Perform the leakage rate test to the requirements of Section
8.1.3.8. If after repeated attempts, the IV structure fails

to pass the leakage rate test, isolate the leak path and,
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8.1.3.2

8.1.3.2.1

8.1.3.2.2

8.1.3.2.3

prior to repairing the leak path and repeating the IV
structure leakage rate test, record the results of the test
and any recommended actions for disposition in accordance with

the requirements of Section 9.2.

Testing the IV Lid Seal Integrity

The Fabrication Leakage Rate Test of the IV 1id middle seal shall be
performed per Section A.S5.4, Evacuated Envelope (Gas Detector

{(Reference 8.3.1.4).

The IV shall be assembled with all three wain O-ring seals installed
in the IV 1id. BAssembly is as shown on the Shipping Cask SAR

Drawing in Appendix 1.3.2.

Attach a vacuum pump and a source of helium gas, in parallel, to the
backfill port. Fittings will include a specially-designed tool
which will maintain a leak-tight interface between the backfill/test
port and the helium supply/vacuum pump, while allowing manipulation
of the backfill/test port closure bolt. This tool will be referred
to as a “test port tool.” 1Imnstall valves on each of the lines to
allow independent isolation of the vacuum pump and the source of
helium gas to the backfill port. Close the valve to the source of
helium gas and open the valve to the vacuum pump. Figure 8.1.3.2-1

provides a schematic of this configuration.
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1id, inside the cask, at a distance equal to the inside radius of the cask. A
dose reading is then recorded. The lead sheet thickness in the test lid holder
is then adjusted to establish the nominal less 10% lead thickness configuration.
Again, the source is placed below the test 1id at a distance equal to the inside
radius of the cask and a dose reading is recorded. Additional dose readings are
taken in 1/8-inch lead thickness increments between and beyond the two base
readings until four to eight dose readings are obtained. The resultant data is
then plotted on a chart for dose values versus lead thickness. The wvalue for
nominal less 10% lead thickness is utilized as the maximum acceptable dose value

for the inspected cask.

Indications of non-conformance with the above stated standards shall be recorded
on a Non Conformance Report (NCR), or equivalent, for Project Team disposition
prior to repair and final acceptance in accordance with the requirements of

Section 9.2.

8.1.6 Thermal Acceptance Tests

Material properties established in Section 3.2, Summary of Thermal Properties of
Materials, are consistently conservative for the analyses performed. As such,
with the exception of the polyurethane foam {(addressed in Section 8.1.4, above),

acceptance tests for material thermal properties are not performed.

8.1.7 Lead Installation Tests

Testing during the lead installation process involves meeting the requirements
of ASME Boiler and Pressure Vessel Code Division 1, Section III, Subsection NE,
Article NE-4220 (Reference 8.3.1.2) and close monitoring of the cask temperatures
during the preheat, lead pour, and cool-down processes. A more detailed

description of the lead installation and testing is presented in Appendix 8.3.2.
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APPENDIX 8.3.2

Lead Installation Procedure

8.3.2-1
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8.3.2 Lead Installation Procedure

The following delineates the procedure for installation of poured lead into the
RH-TRU 72-B outer cask. The procedure presents pre-pour, lead pour, gamma scan
inspection of the lead shielding, and post-pour requirements. Note: The outer

cask thermal shield is attached after lead pour and cool down.

8.3.2.1 (THIS SUBSECTION REMOVED)

8.3.2.2 Interior cavities and surfaces of the OC shells which are to be in
contact with the lead shielding shall be swabbed with solvent, wiped
down, sandblasted, or otherwise cleansed of loose mill scale, weld

slag, and all carbonaceous materials prior to lead pour.

8.3.2.3 All OC inner and outer surfaces shall be supported or braced, as
necessary, to prevent distortion during the lead-pouring and

cool-down operations.

8.3.2.4 The lead-pouring operation is performed with the cask inverted

(i.e., the OC base plate is up, 1lid end is down).

Fill pipes shall be provided through the outer shell of the outer
cask, adjacent to the lid-end forging, sized as required to allow

for rapid and even lead fill.

Standpipes shall be provided through the OC outer shell, adjacent to
the base plate, sized as required to allow for easy access of lead
during the cooling operation.

Vent risers shall be provided through the cask base plate to allow

for escape of air and impurities.

8.3.2.5 The outer cask shall be instrumented with thermocouple wires at

eight (8) locations on the inside and outside to monitor temperature

8.3.2-2



RH-TRU 72-B Cask SAR Rev. 3, November 2002

8.3.2.6

8.3.2.7

8.3.2.8

differentials between the two shells. A total of sixteen (16)
thermocouples shall be required. Internal and/or external bracing

may be temporarily removed to facilitate thermocouple installation.

The thermocouples shall be mounted opposite each other on the inside
and outside shells to assure proper temperature differential wmea-
surements. The thermocouple sets shall be mounted at equal inter-
vals over the full length of the outer cask. The sets shall also be
located around the cask circumference so that all areas of the outer

cask are instrumented.

In addition, a calibrated strip recorder with the thermocouples
capable of measuring temperatures to 1,000 °F and plotting

time/temperature data every 60 seconds shall be utilized.

Adequate precautions must be taken to assure that the thermocouples
are protected from impact or flame impingement during the preheat,

lead pour, and cool-down phases.

All outer cask components (i.e., outer shell, inner shell, top end
forging and bottom end closure) shall be uniformly preheated to a
temperature of 600 °F to 700 °F over the entire surface prior to
lead pouring. Preheating shall be done in a suitable enclosure to
assure uniform preheating. During preheat, the maximum temperatire *
change for any thermocouple shall not exceed 100 °F in any thirty

(30} minute period.

The temperature of the lead at the time of lead pour shall range

from 750 °F to 850 °F. .
The rate of lead flow shall be controlled to £ill the outer cask as

rapidly and evenly as possible. The lead shall enter the cavity in

such a way as to minimize impingement on the outer cask shells.

8.3.2-3
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8.3.2.9

8.3.2.10

8.3.2.11

8.3.2.12

8.3.2.13

Heat sources shall be controlled during the cool-down period so that
the outer cask is cooled to insure that only one solidifying front

exists in the lead.

During cool-down, the maximum temperature change for any thermocou-
ple shall not exceed 100 °F in any thirty (30) minute period, and
the maximum difference in temperatures between any pair of thermo-
couples mounted directly opposite each other (one on the OD and the
corresponding one on the ID) shall not exceed 300 °F at any instant

in time.

Molten lead at a minimum temperature of 750 °F shall be added to the
standpipes, as necessary, at a rate consistent with normal shrink-

age.

After all the thermocouples indicate a temperature less than 100 °F,
the thermocouples and any internal and/or external bracing shall be
removed and the outer cask gamma scanned in accordance with the

tests delineated in Section 8.1.5.

Upon a successful gamma scan inspection cask measurements taken
after lead pour must meet the requirements specified on the Shipping
Cask SAR Drawing in Appendix 1.3.2. (Note: Specifically the
tolerance requirements of ASME Boiler and Pressure Vessel Code,
Division 1, Section III, Subsection NE, Article NE-4220, as defined

in flag note 27 of the SAR Drawing, shall be met.)
Remove all fill pipes, vent pipes, and standpipes, clean the holes

thoroughly of all lead, and install plugs of identical material as

the base material.

8.3.2-4



