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U.S. Department of Transportation

Pipeline and Hazardous Materials
Safety Administration

1200 New Jersey Ave, S.E.
Washington, D.C. 20590

Norma Garcia-Santos, Project Manager
Spent Fuel Licensing Branch
Division of Spent Fuel Management
Office of Nuclear Material Safety and Safeguards (NMSS)
U.S. Nuclear Regulatory Commission
Two White Flint North - Mail Stop T4-B34
11545 Rockville Pike
Rockville, MD 20852-2738

JULI 5. 2015

Dear Ms. Garcia-Santos:

In accordance with the Memorandum of Understanding between our agencies, on May 7,
2015, I submitted a request for review of the German Certificate of Approval No. D/4365/AF-96,
Revision 2 for the ANF-50 package. By letter dated June 10, 2015 (Docket No. 71-3080, TAC
No. L25016), you provided a Request for Additional Information.

Enclosed is the response to your request provided by our applicant, Areva TN.

If you have any questions or need any additional safety information, please feel free to contact
Michael Conroy of my staff at (202) 366-3597 or via email at Michael.Conroy@dot.gov.

Richard Boy _
Division of Engineering and Research
Office of Hazardous Materials Safety

Enclosure
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July 10, 2015

U.S. Department of Transportation
Attn: Mr. Richard W. Boyle, Chief
Pipeline & Hazardous Materials Safety Administration
Radioactive Materials Branch
1200 New Jersey Avenue, S.E.
East Building, PHH-20
Washington, DC 20590

Subject: Competent Authority Certification (CAC), USAIO7451AF-96, Request for
Additional Information for the Model ANF-50 Package

References: Letter E-41337, dated April 15, 2015 to Mr. Richard W. Boyle (U.S. DOT) from
Paul Triska (AREVA TN), Revalidation Application for German Certificate of
Approval D/4365/AF-96 (Revision 2) for the ANF-50

Letter dated June 10, 2015 to Richard W. Boyle (DOT) from Norma Garcia
Santos (NRC), Request for Additional Information for the Model ANF-50
Package, Revision 2

Dear Mr. Boyle:

This submittal provides the response to the request for additional information (RAI) forwarded by the
NRC letter referenced above.

This submittal contains the following enclosures:

* Enclosure 1 provides the RAI item, followed by the AREVA Inc. response.

If you have questions or require further information, please call Glenn Mathues at 410-910-6538 or
me at 410-910-6820.

Sincerely,

Paul Triska

Vice President, Technical Services

Enclosures:

1. RAI Response

AREVA TN

AREVA Inc.
7135 Minstrel Way - Suite 300 - Columbia, MD 21045 USA
Tel.: (410) 910-6900 - Fax: (410) 910-6902
us.areva.com/AREVATN
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EVALUATION

RAI-1 CRITICALITYISAFETY
Explain and justify the following:

a. the differences between the assumptions for the 2013 and 2015 criticality safety
evaluation under hypothetical accident conditions (HAC) for Content No. 1 assuming
exterior pellets are crushed and pellets enter the clamping area, and

b. appropriateness of these changes in assumptions to adequately represent the package
under HAC.

In the 2015 revalidation request, the applicant requested to decrease the criticality safety index
(CSI) from 0.6 to 0.4. The CS] of 0.4 was included in the revalidation of the Certificate of
Compliance (CoC) dated December 17, 2013 (ADAMS Accession No. ML 13353A620). The
original certificate had a CSI of 0.6, however, in response to staff inquiries, the applicant
decreased the CSI to 0.4. The staff questioned some results from Appendix 4.3-9 of BAM Test
Report No. 111.3/10830/ANF-50, which showed that there wasý some damage to the outer
pellets after the crush test. The HAC criticality model for Content No. 1 (i.e. , intact pellets) did
not assume damage to any of the pellets. To address the staffs question, the applicant
submitted a HAC criticality evaluation on December 5, 2013 (ADAMS Accession No. ML
13347B366) that assumed damage to some of the outer rows of pellets and pellet fragments
within the clamping space. To meet the upper subcriticality limitfor this evaluation, the
applicant reduced the array size from 6 x 6 x 8 (288 packages) to 5 x 6 x 6 (180 packages)..

In the 2015 criticality analysis accompanying this revalidation request, the applicant included an
updated HAC analysis for Content No. 1 starting in Section 7 of the report ANFG-5.061 (11),
Revision 06, "Criticality Safety Analysis for the Transport Approval of ANF-50 Shipping
Containers," starting on page 19 of 83. The discussion states that this analysis was performed
with the 6 x 6 x 8 array and included pellet chips entering the clamping space. The results of
these calculations are reported in Table 17 with the highest keff being 0.8964 ± 0.00083. In the
2013 calculation for the damaged periphery pellets with the smaller 5 x 6 x 6 array, the highest
keff was 0.9326 ± 0.0008. The staff found that the application submitted in May 2015, did not
contain sufficient information for justifying a lower keff for this calculation than the one performed
in 2013.

This information is needed to determine compliance with paragraphs 671(a), 679, and 682 of
the "Regulations for the Safe Transport of Radioactive Material," 2009 Edition, International
Atomic Energy Agency (IAEA), No. TS-R-1.

Response to RAI-1

The criticality model as detailed in revisions 1 through 3 of the ANF-50 criticality report, ANFG
5.061 (11), did not include pellet chips in the clamping spacing above the pellet trays within the
pellet box. In conjunction with the initial validation in the U.S., approved in January 2014, the
U.S. competent authority requested the applicant to justify the use of intact pellets for content
number 1 in the criticality analysis. The applicant completed and submitted a calculation that
demonstrated subcriticality for the pellet chips that penetrated into the clamping spacing. This
analysis is documented in ANFG-5.061 (073) Revision 1 as an addendum to the criticality report
ANFG 5.061 (11) Revision 3, and was previously provided as an enclosure to AREVA TN letter
E-37130, dated December 5, 2013.
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For the ANF-50 German Certificate of Approval, D/4365/AF-96 renewal, the applicant
incorporated comments from previous criticality calculations in the revised criticality report,
ANFG-5.061 (11) Revision 6, and revised the criticality safety index (CSI) from the current value
of 0.6 back to the CSI of 0.4. To support this, new calculations were performed using
dimensions of a damaged ANF-50 as detailed in the test report, ANFG-1 1.119 (003E)
Revision 0. This report was previously provided as part of Enclosure 3 to AREVA TN letter
E-33729 dated November 13, 2012. The highlighted values in Figures 4 through 7 below are
the actual measurements and the smallest dimension was chosen for the revised calculation.

Figure 1 shows the first criticality models. On the right side of Figure 1, a cut of an undamaged
ANF-50 is shown with pellets on trays. There is no fissile material in the clamping spacing. The
left side shows the very conservative damaged criticality model. The dimensions of the pellet
box before and after drop testing remains unchanged (see red line). The overhang of the lid
and the reduced frame size (that leads to more spacing between the pellet boxes) were not
included in the model. In the addendum criticality report the clamping spacing was filled with
pellet chips.

On Figure 2, there is a bottom side picture of the ANF-50 after drop testing. The blue line
shows the real minimum dimension around the pellet box. There is the new damage model
below the picture. It includes the lid overhang and the reduced frame size. The new
dimensions as cited on page 9 of the criticality analysis, ANFG-5.061 (11) Revision 6 are seen
in Figure 3 below. Figures 4 through 7 detail the actual dimensions from the four samples
included in test report ANFG-11.119 (003E) Revision 0.

Figure 1: Comparison of Pellet Box of the Assumptions of an Undamaged and Damaged
Criticality Model

cut through a damaged ANF-50 lid overlap and
frame removed in the criticality model

see outer red line

cut through an undamaged
ANF-50 with frame

Page 2 of 8



PAI PFSPONSE Enclosure 1 to F-42.49R
PAIRESP NSE Enclosure 1 to E-42425

Figure 2: Damaged ANF-50 Container after Drop Test from the Bottom Side and Model
Comparisons

dimensions for the criticality model
beginning with revision 4;
blue line shows the way of choosen
dimension

scope of the first criticality model
u p to rev. 3 (red part)
blue part shows the revised

criticality model./
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Figure 3: Dimensions as Cited in the Safety Report

ANFG-i1 1.103 {02E)
Rev.O9

Pago 75 of 97

The criticality safely analyses f;r container 5censing shall b: performed for routine transport
conditions (undamaGed container), normal transport coclt;l'ons (pernetration tlest, drop tost of
1.2 m} and accident transport coditLions ýcrush lest, drop lest onto a vertical bar and Ihermal
test). The initial licensing of 1he ANF.50 was basad on this sequence of tCsts, see BAM test
report no- 10830, "Drop tests and drop test specimens of the ANF-E0 pellue shipping
conlainer"/R,141,, AN. data compilation ANFG-11.119 (0023 Re't O00, "Measurement resulLs
for the ANF.50 shipping cLourtairler (specimens I • 4) before I aflet the IAEA 1es' iRi 11/ and
IABG report no, 5.TA-3926-R•v. 1 "Calculated simulation of the IAEA thermal test for the
A14-51 pellet shipping container" 1R16,. With all specimens, the palele containers with lid
remained dimensionally stable; with respect to the even surface, a slight curvature to the
outside was detected for the side walls anreiho poliat container lid. DOurngr the initial licensing
- unlike the current verification procedure - critcality safety for accident tranispor' conditions
(2 x N array of contaiiners) veas proven with overly conservatively small outside dinensions.
As a result, margitis existing in reality were unnecessarily reduced. Bas=ed on the
afozementioned test and measuring results, the outside dimensions of the ANF-50 with
regard to the closest possible 2 x N array Df corilainers under accident transport co•nditions
was. therefore, defined more realistically (out neverthreless conservatively):

For the initial licensing of the ANF450, only Ihe outside dimensions of the p-e1let box case,
w"ithout surrcujnd.rlg cover protrusion, was taken into account. The deformed, but snil existing
components (rack and protfctve cover) remained unconsidered al'oqether, The following
outside dimensýons were assumed: length: 477 mm, width: 441 rnt, height: 317 mm.

Derivfng the outside dimnensions for accident transport cor.ditons for the nmew application:

The culer conlour of the pellet box cra.se Is "Jeined by the outside dimensions of the
surrounding p.rotrusion of the cover and the height of the pellet box case, nd. t.her mounted
case cover after the sequence of tests (conser.ative measuring results for all 4 specimens),
length: 532 mm, width: 496m m, hoight: 312 mm,

Since, after the sequence of tesis, the rack and the protecive cover in all 4 specimens were
still crnnected to the pellet box case, this fact will be taken into account for the outside
dimensions of the ANF,50 in a conservative way in accordance with the test repnrt and the.
measuring results. Thus, lte circumfereinco dimensions of the pelle' box case (length and
wvidth) on each side wilt be enlarged by half the rack tube diameter (42.- mm x 0.5, rounded
21 mm). The height of the pellet box case with mounted casa lid will be enlarged on both
sides by the rack luba diameAer (42,4 mm, rounded 42 mm).

The outside dkiVnsions of the ANF-50 for the closest array for accidenl transport conditions
are t•hus defined as follow-. (see also Figure 3):

- Length 532 mm r 2x x.5 x42 rrm 574 mm

- Width:496-2x,.5xI2amr=r538 mm

- Height: 312 mm '2 x 42 mm = 32 mm
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Figure 4: Results of Test-Sample 1 as Shown in the Testing Report
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Figure 5: Results of Test Sample 2 as Shown in the Testing Report
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Figure 6: Results of Test Sample 3 as Shown in the Testing Report
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Figure 7: Results of Test Sample 4 as Shown in the Testing Report
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