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Protecting America's Future

May 26, 2005 CCN-013660

Mr. Shawn Williams
U. S. Nuclear Regulatory Commission
Mail Stop: 013D13
Washington, D.C. 20555-0001

Minor Number Adjustment in the ES-3100 Safety Analysis Report

In the process of preparing documentation for our production order of ES-3 100 shipping
containers, it came to our attention that a value in the Catalog 277-4 material specification
needed to be adjusted. The specification for this material is JS-YMN3-801580-A005, "Casting
Catalog 277-4 Neutron Absorber for the ES-3 100 Shipping Package," which is found on pages
1-109 through 1-142 of the SAR. The value in question is the minimum Loss on Drying (LOD)
percentage of 25.3%.

The adjustment of this LOD percentage value from 25.3% to 30.1% was necessitated for the
following reason. The LOD percentage is based on the mass loss that occurs when the 277-4
material dries after casting. The value is calculated by dividing the mass lost by the original
mass. The original mass of 277-4 used to calculate the 25.3% value was taken when the material
was wet (wet density of 119.03 lb/ft3). After the 277-4 material is cast and cured for four weeks,
the moisture level is less, and thus the material density is 100 lb/ft3 . When the LOD percentage
is calculated using the "drier" density, the LOD representing the same hydrogen atom density of
3.2238x 1022 atom/cc becomes 30.1%.

This hydrogen atom density (which represents the minimum available hydrogen) was used in the
criticality analysis of Chapter 6. Since the hydrogen atom density of 277-4 remains unchanged,
there is no impact on the criticality analysis.

In the SAR, the LOD percentage is found on pages 1-124 and 1-134. On page 1-124, the value
appears in Section 4.7.3 and on page 1-134 the value is in the Loss on Drying column. This
LOD percentage value does not appear in any other discussions in the SAR. Please find attached
change pages 1- 124 and I- 134.
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If you have any questions, please contact me at (865) 576-8254 or George Singleton at
(865) 241-3854.

Very truly yours,

Jeffrey G. Arbital
Containers Program Manager

:acj

achments: stated

cc: E. D. Ragos, YSO
J. M. Shuler, DOE EM-24
D. R. Tousley, DOE NA-26
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4.6.2 Body Weldment and Neutron Absorber Form Companion Test Samples

Both the Body Weldment (drawing M2E8015SOA002) and the Neutron Absorber Form
.(drawing M2E8015$OA034) will have two companion sample cans cast mid way through the

: , casting process.

-a. The cast density of all companion sample cans shall be verifying the requirements in
Section 4:7.1 by passing the tests found in Section 4.8.3.

b'. The activc neutron absorbermaierial densities requirements in Section 4.7.2 for hydrogen
and natural boron are verified as the results of the testing in'Section 4.8. '

c. The odd serial number, companion sample cans for the Bodv Weldment orNeutron,
Absorber Form shall verify the requirements in Section 4.7.3 by passing the tests found in
Sdction4.S.3): p '

d: The cven serial numbercompanion sample cans for thc BodyeWldrment orNeutron
Abs6rberFormn shall verify the requireme'ts in Section'4..4 by passing the tests found in

eSectiori4.8.5. ,;;('- o,. ',,.'*

4.63 HeaNvy Can Spacer AXi bly6Co1 panlor TestSamples' '

A batch of cast Heavy Can Spacer Assembly is defined on Form D. "ES-3 100 Heavy Can
'Spacer and Companion Sample Casting Control and Tests," as a group of 12. Take two cans
from the middle of the Form D.listaand declare them to be companion sample cans.

-, ., -. .a. The cast density of all companion sample cans shall be verifying the requirements in
Section 4.7.1 by passingthe-tests found in Section 4.8.3.

b. The active neutron absorber material densities requirements in Section 4.7.2 for hydrogen
; >. . - .; -.. . and natural boron are verified as the results of the testing in Section 4.8:

. , . . c. The odd serial number coriipanion'sample'cans for the Body Weldment or Neutron
Absorber Form shall verify the requirements in Section 4.7.3 by pasiing the tests found in
Section 4.8.3.

d. The even serial number companion sample cans for the Body Weldment'orNeittron
Absorber Form shall verify the requirements in Section 4.7.4 by passing the tests found in
Section 4.8.5 . ! . ;. *

SOLID CuRED NEUTROs ABSORBER ;

Both the Body Weldrnent (draving M2E801580A002) and the Neutron Absorber Form (drawing
M2ES01580A034) have a solid neutron absorber cast into the shape of atube with an average volume
of approximately OA66 ft3 and weight'6f 48.89' lb'@ 105 lb/ft3 (1.68 g/cc).' Without accounting for
any lost material. one needs48;89x00/127 =38.5 lb of dry-mix to make this'casting plus companion
samples weight andwastematerial weight.- . ., X .. : *.

The ES-3100Heavy CariSpacer Xssesbiy'(dawiinoM2ESd1SS0A026) solid nebti6on absorber shall
be cast into the shape of a hockey puck inside an 8-oz: slip fit metal can with an average volume of
approximately 0.008 ft that weighs 0.845 lb at 105 lb/VW. The same type of can (8-oz. slip fit metal
can) shall be used to create tw ve'rificao6j'icoinmpnion casting samples per drum assembly. The
verification companiioui castingsanpl'c aus shall becast during the druinlin& filling process with the
same wet mix and a serial number that lis ebdedand traceable to the final pail serial number.
Firthermore. 12 neutron acceptance standards using the same type of can (8-oz. slip fit metal can)
shall be cast following this specification but using a mix'of 75% Catalog No. 277-4 with 25% catalog
277-0 (no boron).

K , EXEMPT FRCM 155 (8-02

1-123
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EQUIPMENT SPECIFICATION (CONT.) SPECIFICATION NO. JS-YMN3-801580-A005 Rev B PAGE 13 OF 31

4.7.1 Cured Neutron Absorber Density Requirements

Each batch shall result in a cured product that has a solid material density of 105±5 ib/fl3 as
verified with measurements in Section 4.8.1.

4.7.2 Neutron Absorber. Boron Density Requirements

Each batch cast shall result in a cured product as a solid material that contains no less than
3.8220x1021 atoms/cc of natural boron in the chemical form of B4C. Thermo Electron
Corporation controls the chemical purity and quality of the proprietary mixture Catalog No.
277-4 dry mix. It is required that the Certification of Conformance Catalog No. 277-4 dry
mix contains more than 5.38 weight percent of natural boron. When cast to 105 lb/ft3 with a
water content of 31.5%, Catalog No. 2774 castings have more than 4.69 weight percent,
generating 4.40x1021 atoms/cc of natural boron.

4.7.3 - Neutron Absorber Hydrogen Density Requirements -

At the minimum density of 100 lb/fl? and the minimum LOD of 30.1% the hydrogen is at the
rejection level of 3.2238x1022 atoms/cc. At least one companion sample for the Body
Weldment, Neutron Absorber Form, and for each ten spacer cans shall be tested by a Loss
On Drying (LOD) test. The hydrogen density requirement shall be measured and described
as LOD percent. The acceptable LOD percent range is from 40% to 30.1%, which can be
expressed as a water density between 40 and 30.1 lb/fl at the minimum density of 100 lb/ft'
tested in Section 4.8.4. ''

4.7.4 Neutron Acceptance Standard Requirements

The Prompt Gamma-ray Neutron Activation Analysis (PGNAA) shall test at least one
companion sample' for the Body Weldment, Neutron Absorber Form, and for each ten spacer
cans: The neutron acceptance standards require a specialized skill set. This neutron
acceptance was developed with the help of Canberra Industries who is recommended to
perform the PGNAA testing. Since the casting Subcontractor may subcontract this service,
the PGNAA testing requirements shall be stated in Appendix'A.

4.8 VERIFICATION TESTING .

All verification testing shall be completed after the curing time is completed. This requires the
Catalog No. 277-4 casting to be covered with plastic or a metal lid for 1 week and uncovered in a dry
room for 3 weeks for a total cure time of 28 days.

4.8.1 As-Cast Density Measurements Tests

The solid density of the cast part shall be determined by weighing the casting container
before casting, filling the casting void with water, weighing after the curing is completed
(28 days after casting). After the water weight measurements are completed, the casting form
shall be dried. Before casting Catalog No. 277-4, use a shop vacuum to remove all standing
water from inside the casting form.

Since the density of water is known, a simple relationship between'the weight differences
shall determine the final as-cast density. If the cast'density is beyond the acceptable range
defined in Section 4.7.1, contact the Company.

Density 28daysAfter- Emptyx 62.3 lb/ft 70' F
WithWater- Empty

EXEMPT FROM 10-155 8-02)

1-124
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FORM C ES-3100 Neutron Absorber Form Casting Control

Caster's Company Name - ; Seller's Company Name

Part Serial Number , Drawins Number
.NMfE801580A034

Measured Weights -Casting Information
=0.5 lb eit KaeCorrmenis Operator Witness-. lb, Weight ' i,'Date'

Clean and Empty

FilledwithWarer'

After Casting

After Casting and Clean
28 days after Casting . ;_.

Water Information WaterWeight _ Water. Comments Operator -Witness-
_0.5 lb - .-.Temp. .

.. Water Conditions ..-.- -. lb , .. ; - . -.- -

.AirTemp. Vibration Settings'.
Casting Start Date m Fb l _bf_,_,

Operation MCN' Time Comments Operator Witness

Pour Start

Vibration Start NA

Vibration Stop , NA

Serial Number Date Densirv4  Operator Witness

Neutron Absorber Form

1 Companion Sample

1 Companion Sample'

Record the water weight and water temperature within 10 minutes from completion of the weighing process.
Recommended vibration settings are at 450 VP.M and three iimes the total vibrated weight The total vibrated
weight is the finish cast part and fixtures weight, for a setting of approximately 250 pound-force.
A 10-digit Mixing Control Number (MCN) shall be used to define the date and the time of mixing the casting batch
using the format with a 244hour clock (i.e. 1021041515 is used for October 21.2004 at 3:15 pm).

d Use the above weights to calculate the Density as shown below. If the density is greater than 110 lb/ft3 or less than
100 lb/ft 3, then contact the Company for disposition.
Use Form D, ES-3100 Heavy Can Spacer and Companion Sample Casting Control to control the Companion
Sample castings.

Dei (28Dysy4fier-Empty)x6.3 Wbf g '0 F
With Wutz cer-Empy

EXEMPT FROM 10-15S t(BOZ

1-133
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FORMI D ES-3100 Heavy Can Spacer and Companion Sample Casting Control and Tests

Casters Company Name MCN ' Casting Date' Draving Number
I I M2E801 5B0A028
Seril Nmber 28DayCureDenityPGNAA

Senal Numbers Can Measurement Weights ±0 01 lb 28 Day Cue Densfy Loss On Drying Net Count Rate
ibm'Counts/sec;

Drum an) Cn Empt~oy Fitled egt~ewith Water Atte~~g~artn 28 *~gCrDay eih 28 Day gLODDRng 2774 Cn 277-3

aprolrra.l ., .an-~e

f lre Can Biody Water Temarp. Ceastienrg Cuerey LOD e Cura e Range LOD% Range S

(it any u Wi=Sht We ight 6F Weight Weight Weight Density 100110 40-t30m1 Can Avera]ge

.~hae _ Empt )a LS- L (8aftCatln- Emp=y)J

CaEig OperEolr Casting Witness - PGNM Techniciar PGNM Settp Number

a AIO-dg91MxnogContrd i umbwer (t^Ct4)holl beused todeftnothe date snd tha bme ornmhxnDgthe asarmgbatchusingtSh irrtwth ^24-hourfdd o e a.102104tS5 ~is used 1rr
October 21. 2004 at 315 pni

b Recomtnendecd vibration sedings are at 45i) YPU and th ree times the tI d dvibrate d weight. The tota vibrated weigh t is th e finish cos5t pane a nd fixtures we ight. for a sett, nD of
approximatey 3 po~und-force.

c Forlhesamelcddsrmplecans disaccepabbietoussanaveragewe~i~dtenc nbodiesorkdtenconlids.-

Density 028Da:s:After-Em~pt 1673lb/f? @a70'F LOD%= I- (ZODIYrightr-Empty), .1100%
11 irthlYater-Emnpty ) 28,DqyAftrCasfCkrm-Empy)J

r-MP FROM iVt55 (6-2

K>/

'--' -
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