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Protecting America’s Future

May 26, 2005 : CCN-013660

Mr. Shawn Williams

U. S. Nuclear Regulatory Commission
Mail Stop: O13D13

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-3100 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-3100 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 Ib/ft®). After the 277-4 material is cast and cured for four weeks,
the moisture level is less, and thus the material density is 100 1b/ft’. When the LOD percentage
is calculated using the “drier” density, the LOD representing the same hydrogen atom density of
3.2238x10% 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 nio 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 1-134.
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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

JGA:acj

Attach%d

cc:  E.D.Ragos, YSO
J. M. Shuler, DOE EM-24
D. R. Tousley, DOE NA-26
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EQUIPMENT SPECIFICATION (CONT) SPECIFICA'HON NO.: JS-YMN3-801580-A005 RevA
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463 : fHeavy Can Spacer Assembly Companlon Test Samples

4. 7 SoLmD CURED NEU‘IRO\’ABSORBER e

‘ -'samples weight and waste: malcnalwcxght Predewloo i Lorvnan g
- The ES-3100 Heavy Can Spacer Assembly (drawmo M2ES801550A026) solid neutron ‘absorber shall
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4.62 Body Weldment and Neutron Absorber Form Companion Test Samples-

Both the Body Weldment (drawmo M2E801580A002) and the Neutron Absorber Form
- (drawing ‘I"ESOISSOAOB-%) wnll havc two compamon samplc cans cast mld w a} through the
. casting g Process.s |

!i

-2. The cast density of all compamon samplc cans shall be xcnfymo thc requu'cmcnts in
- . Section 4.7.1 by passing the tests found in Section 4.8.3..«- . 27 1 -

" b. / The active neutron absorber material densities rcquu'cmcm.s in _Scctnon 4.7.2 for hydrogen
and natural boron are vérified as the results of the testing in' Section 4.8."

c. The odd serial number companion sample cans for the Body Weldment or Neutron ;
_ Absorber Form shall verify thc requlrcmmls in Sccuon 4 7 3 by passmg thc tests found in
s Sect10n483 M i :"-T
“d. " The evén serial numbcr compamon samplc &ns for the Body Wcldmcnt or Neutron

“Absorber Formi shall vmfy the requ:rcmmts in Scctlon 4 7 4 by passmg thc lests found in
Sccuon485"-‘-' O RIPEAL i o

' A batch of cast Hcavy Can Spaccr Asscmbly is defined on Fc;rm D, “ES 3100 Heavy Can
‘Spacer and Companion Sample Casting Control and Tests,” asa group of 12. Take two cans
from the middle of the Form > list and declare them to be companion sample cans. ’

... - .a. .The cast density of all companion samplc cans shall be verifying t thc requlrcments in

Section 4.7.1 by passing thetests found in Section 48.3.-

b, The active neutron absorber material densitics requxremcms in Section 4 .2 for hydrogen
- .and natural boron are verified as the results of the testing in Section 4.8

. -¢. “The odd serial numbér companion’ sample’cans for the Body Weldment or Neutron )
Absorber Form shall 'Jenfy the requirements in Section 4.7.3 by passing the tests found in
Section 4.8.3.

d. The even serial number compamon sample cans for the Body-Weldment'or Neutron
.Absorber Form shall vcn.fy the reqmrcmmts m Secuon 4.74 by passmg the lests found in
' Sccuon 4 8 5 . N

;'V"Yu'

v

Both the Body Weldment (drawing M2E801580A002) and the Neutron Absorber Form (drawing :
M2E801580A034) have a solid neutron absorber cast into the shape of a tubc with an average volume

- of approximately 0.466 ft* and weight'of 48.89'1b@ 105 Ib/ft* (1.68 g/cc).! Without accoumma for
.any lost material, one needs 48.89x100/127 = 38. Sib of drymix to make this casting plus companion -

.

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 £’ that weighs 0.845 Ib 2105, lb/ﬂ’ The same type of can (8-0z. slip fit metal

can) shall bé used to create two, venﬁcauon compamon casting samplcs per drum assembly. The

“verification compamon casting samplc cans shall be cast during the drum liner filling process with the

same wel mix and a serial number that i récorded and traceable to thé final part serial number.
Furthermore, 12 ncutron acccptance standards usmg thc same type, of can (8~oz shp fit metal can)

2770 (noboron). = 77

EXEMPT FRCM 10-155 (8-02)

1-123

Y/LF-N17/Ch-1/ES-3100 HEU SAR/pc02-25-05



EQUIPMENT SPECIFICATION (CONT.) SPECIFICATION NO. JS-YMN3-801580-A005 Rev B
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4.7.1 Cured Neutron Absorber Density Requirements

Each batch shall result in a cured product that has a sohd material density of 105+5 Ib/fi® 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
3.8220x10* atoms/cc of natural boron in the chemical fori of B4C. Thermo Electron
Corporation controls the chemical purity and quality of the proprietary mixture Catalog No.
277-4 dry mix. Itis 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 Ib/ft® with a
water content of 31.5%, Catalog No. 277-4 castings have more than 4.69 weight percent,

generating 4.40x10? atoms/cc of natural boron,
4.7.3 - Neutron Absorbcr Hydrogen Densnty Requlrcmcnts

At the minimum densxty of 100 Ib/ft and the minimum LOD of 30.1% the hydrogen s at the
rejection level of 3.2238x10%* 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 requrrement 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 densxty between 40 and 30 1 lb/ﬂ’ at the ‘minimum density of 100 o/fe

tested in Section 4.8.4, - L .
47.4 Neutron Acceptance Standard Requlrements RETRRPEU

The Prompt Gamma-ray Neutron Activation Analysis (PG\IAA) 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,

lhe PGNAA testing requirements shall be stated in Appendlx A

48 VERIFICATIONTESTING _ - L .

All verification testing shall be eonibleted after ine:cunn'g time is eofnoleted This requires the
Catalog No. 277-4 casting to be covered with plastic or a metal lid for 1 week :md uncovered in a dry

room for 3 weeks for a total cure time of 28 days.
48.1  As-Cast Density Measurements Tests B

The solld densrty of the cast part shall be detemuned by welghmg the castmg 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 Camlog No. 277-4 use a shop vacuum to remove all standing

water from inside the castmg form. .

Since the’ densrty of water is known, a simple rel:monshxp between the weight differences
shall determing the final as-cast density. If the cast density is beyond the aeeeptable range

defined in Secuon 4, 7 1, contact the Company.

28daysAﬁer - Empty
WithWater — Empty

Density =( ]xA62.3 lb/ﬁ’ @ T0°F

EXEMPT FRCM 10-155 (8-02)

1-124

Y/LF-717/Page Change-1/Ch-1/ES-3100 HEU SAR/pc/05-24-05
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EQUIPMENT SPECIFICATION (CONT) SPECIFICATION No JS-YMN3-801580:A005 ‘RevA’
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"FORMC

ES-3100 Neutron Abéoﬁaer,Form Casting Control

Caster’s Company Name

[}

[
hars

Seller’s Company Name

-|Part Serial N.umber . .| Drawing Number o
M2E801580A034
Measu‘rgi\lzeigh;s : : ‘Ca-st.ing> Informatiéfl Comments O:pcrt;!o;'- Witness
=L - Weight “ Date :
_Clean end Empty
Filled with Wazer*
After Casting ! .
After Casting and Clean ,

28 days after Casting :

- Water Information - | - Wat:é'?!!;xgbt - ":.}‘: ‘:1:‘ o e Commen.ls ’ *” Operator "Witness :
-. Water Conditions* S Y R | B . I
; Casting Start Date Air Temp. Vibration S_ettings'

n °F Ibf VPM
Operation MCN®. . Time "Comments Operator . Wimess
Pour Start
Vibration Start NA o L
Vibration Stop NA
Serial Number © Date Density Operator © Witness
Neutron Absorber Form
1 Companion Sample *
2 Companion Sample *

.
]

100 IbAY’, then contact the Company for disposition.

Sample castings.

Den.\'ity—( 28DaysAfier — Empty
\ WithWater — Empty

] x62.3 b @ “O°F

2004 a1 3:15 pm).

Record the water weight and water temperature within 10 minutes trom completion of the weighing process.
Recommended vibration settings are at 450 VPM and three times the total vibrated weight. The total vibrated
weight is the finish cast part and fixtures w:xght. for a setting of approximately 250 pound-force.

A IO‘dISﬂ Mixing Control Number (MCN) shall be used to define the date and the time of mixing the casting batch
using the format with a 24-hour clock (i.e., 1021041515 is used for October 21,
Use the above weights to calculate the Density as shown below. If the density is greater than 110 Ib/fY® or less than

Use Form D, ES-3100 Heavy Can Spacer and Companion Sample Casnn: Control to controf the Companion

EXEMPT FROM 10-155 (8-02;

Y/LF-717/Ch-1/ES-3100 HEU SAR/pc/02-25.05




EQUIPMENT SPECIFICATION (CONT.) SPECIFICATION NO. JS-YMN3-801580-A005 Rev B PAGE 23 OF 31

FORMD ES-3100 Ileavy Can Spacer and Companion Sample Casting Control and Tests

Caster's Company Name |MCN?® . ' |CastngDate® - t Drawing Number
M2E801580A028
PGNAA
Serial Numbers Can Measurerment Weights £0.01 Ib 28 Day %‘.;3 Densty Loss On Drying Net Count Rate
: . L . .ot o Counts/sec
- Empty |Filedwith| Water | _Ater 28 Day 28 Day . LoD% |--- 2773
Drum Can® Body Water Temp. | Casting Cure V\'/-mit Cure 1&&9[:6 LOD% Range |- 2;7.4 s
(if any) Weight® | Weight oF Weight | Weight eig _Density . 40-30.1 an Average
Casting Operator : Casting Witness e PG‘IM Techmclan PGNAA Setup Number

A 10-digt Mixing Contral Number (MCN) shall be used to define the date and the lime of mixing the castng bateh using the hrmhmh 2 2&-hour clock {i.6., 1021041515 is used Tor
October 21, 2004 at 3:15 pm).

b Recommended vibration settings are at 450 VPM and three times the tota! vibrated welml. The total vomed welgm isthe ﬂnlsh cast part and fixtures welmt fora semng of
approximately 3 pound-force, -
c Forthe same lct of sample cans, it is lccepnblo touse an averspe wia'i of ten can bodnes lnd ten can llds - ., )
28DaysAfter - Empty Y i N (LODWeight- Empty): * : - -
Densu L2 x623 b/ @70F . Loo% =1 =100% - :
. = ( VithWater - Empty @ . _(28DayAflerCastClean- Emply) N
EXEMPT FROM 10-155 (8-02)

1-134

Y/LF-717/Page Change-1/Ch-1/ES-3100 HEU SAR/pc/05-24-05



