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U.S. Department of Transportation 1200 New lersey Ave, S..
Washington, D.C. 20590

Pipeline and Hazardous Materials
Safety Administration

Norma Garcia-Santos, Project Manager e
Spent Fuel Licensing Branch , JUL15-2065
Division of Spent Fuel Management o
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

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.

Sincer

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), USAIO74_5/AF—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:

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

me at 410-910-6820.

Sincerely,
Paul Triska

Vice President, Technical Services
Enclosures:

1. RAI Response

AREVA TN

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

AREVA Inc, .

7135 Minstrel Way - Suite 300 - Columbia, MD 21045 USA
Tel.: (410) 910-6900 - Fax: (410) 910-6902
us.areva.cOmM/AREVATN
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RAI RESPONSE Enclosure 1 to E-42425

EVALUATION

RAI-1 CRITICALITY/SAFETY
Explain and justify the following:

a. the differences between the assumptions for the 2013 and 2015 criticallity safety
evaluation under hypothetical accident conditions (HAC) for Content No. 1 assuming
exterior pellets are crushed and peliets 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 CSI 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 was 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 staff's 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 limit for 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 08, "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 peilet chips entering the clamping space. The results of
these calculations are reported in Table 17 with the highest k. 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
ke was 0.9326 + 0.0008. The staff found that the application submitted in May 2015, did not
contain sufficient information for justifying a lower k. 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 vaiidation 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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RAI RESPONSE Enclosure 1 to E-42425

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-11.119 (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 cut through an undamaged

frame removed in the criticality model m‘ ANF-50 with frame
see outer red line normal case P Vg T
2 3 7 7 s no fissile material in o P T —
B e Z spacing Z
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pellet chips in spacing
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RAI RESPONSE

Enclosure 1 to E-42425

Figure 2: Damaged ANF-50 Container after Drop Test from the Bottom Side and Model
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dimensions for the criticality model
beginning with revision 4;

blue line shows the way of choosen
dimension

scope of the first criticality model
up 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-11105 (02E)
Rev.0%
© Paga 75 of 97

Fhe criticality safety aralyses far container Soenging shall be parfermed for routing transport
condilions {undamaged container], normal fransport corditions (penelration test, drop tost of
%.2 a1} and accident transport corditions {orush fest, drop Jest onlo @ vertical bar and themal
test). The initial licensing of the AMF.20 was basad on this saquence of tesls, see BAM test
report no. 10830, “Drop fests and drop test specimans of the AMF-S0 petit shipping
conlainer” /R 14/, ANF data compilation AMFG-11.118 (003] Rev. 000 “Measurament rasuliz
for the ANF-50 shipping container (spacimens 1 - 43 bofore £ after the |AEA tests® /R and
IABG repor no, B-TA-3928-Rav. 1 "Caloulated simulation of the IAEA tharmal test for the
ANF-50 pellet shipping container” /R1GI. With gl specimens, the pellel contziners with lid
remained dimensicnally stable; with respect to the even surfacs, a slight curvalura to the
autsicle was datectad for the side walls and the peliet containar lid. During the initial lizansing
= unlike the current varification procedure - criteality safety for accident transport conditians
12 x N amay of containgrs) was preven with overly consensalivoly small cutaide dimensions.
As @ result, margins existing in seality were unnecessanly reducad. Based on the
sforemmentiored 1est znd mecsuring rosulls, the outside dimensions of the ANF-GO with
regerd to lhe closest possible 2 « M aray of conlainers under arcident tranzpert senditions
was, theeeiore, defined more realistically fout nevertheloss conservatively]:

For the initial licensing of the ANF-50, only the outside dimansions of the palist box rase,
without surrcunid.ng cover prafrusion, wes taken inlo accouns. The deformed, bul skl exizting
compenents (rack and prolective covery remained unconsidered licgether, The following
outside dimensions were assumed: leagth: 477 mn, width: 421 mm, haight: 317 mm.

Deriving the ouiside dimensions far accident frarsport corditons for tha rew application:

The cuter contour of the pellet box case s defined by the outside dimensions of fhe
surmounding protiusion of the cover and the height of the pallet box case, ingl. the mounied
case caver after he sequence of tests (conservative measuring resullé for 21l 4 specimens),
lengii: 32 mmy, widih: 485 mm, height: 312 mm.

Since, aftzr the seqaence of tasts, the rack and the protective covar in &ll 4 specimens weara
still connectad 1o the pellet box case, this fact will be taken in‘e accound far the outside
dimensiong of he ANF.50 In & conservative way in accordance with: the test repost and the.
feasuring rasulis. Thus, the cirsumference dimensions of the pelle: box case (length and
width] on each sics will be enlarged by holf the rack tubs diamater {42.2 qim x 0.5, rounded
21 mm). The height of tha pellet box case with mounted case lid will be enlorged on bath
sides by the raclk tube ciamater (42,4 mm, rounded 42 man.

-The outsice dinansions of the ANF-50 for the clogest array tar accident fransperl conditions

are thus defined as foltovs (see also Figure 3
-~ Lergih: 832 mm + 2 x 0.5 2 42mm = 574 mm
_ Width: 486 = 2 x 0.5 x 42 rmm = 538 mm:
- Height: 312 mm + 2 x 42 eym = 386 mm

Enclosure 1 to E-42425
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Figure 4: Results of Test-Sample 1 as Shown in the Testing Report

ANFG-11.119 (O0D3IE)

v L Vi Rev, 000 y
‘H’S/ 4 /f “ Appendix 2 ; 'ZZ)
Pagc 20f9 _?/ /
#27
Actual dimensions Comment
Beforo tests After tests
Counter$ace to side face 2
Length, bottom 701.6 204.9
Length fop 7010 : 709.3
Dlagonal struts, bottom
Distance 1 from standing surface 189, 194.6
Distance 2 from standing surface 198. 1854
Distance 3 from slanding surface 169, 196.0
Distance 4 from standing suface - 188 195.7
Diagonal 1~3
T 970.5 *333.7 | *Angle inside
Bottorn (height: cross-tubes) 974.9 g74.6
\
Dlagonal2—-4
Top 978.0 *881.2 | *Angle inside
Bottom (height: ¢ross-tudes) $§73.8 974.2
Casa for pelist box with lid for
casa .
Helght . P
Comer 1 {na.) 4, 7 *312.2 [ without wald
Corner 2 3 [ *312.7 without weld
Corner 3 5.2 -1 *313.0 Pwithout weld
Corner 4 4.8 | *312.2 { "without weid
\
Sids face 1 e
Length, bottom . 4420 . 442.4
Length, top 498.2 498.7
Sida face 2
Length, bettom 476.7 476.8
Length, fop 532.9 533.1
Counter-face to side face 1
Length, bottom 441.5 441.0
Length, top 498.9 4884
ANFG-11.118 (003E)
Z/(‘ k) 7’ g [l!’r‘/’(/(:’ 4 "Rev, €00
Agpendix 2
Page 4019
Distance <f sldo face 1 from
caso for peilat box
Distance 1 bottom 111, P-1113.7 | P-2 114.3
Distance 1 op : P-1833 [ P-285.0
Oistanco 2 tottom 112, P-3117.1 | P4 115.1
Distanca 2 fop 4. P364.2|P-24713
Distonca of sida faco 2 from
case for pellet box
Distance 1 boltom 131. P-1129.6 | P4 125.0
Distance 1 top 101.3 | Dimensional Inspection rot la
Distance 2 bettom 1298 P-2134.1 | P2 131.7
Distance 2 top 99.6 | Dimensiona! inspection not possible
Ud for case Vi
Length 5336 {53361 Middie
Width 428.8 \_498.5/) Middle
Height 105.0/104.21104.5/ 10441042/ | Heightin P13
104.7 104.2
Diagonal 13 724.2 7240
Diagona) 2—-4 724.0 7239
Groove for flanga
th 1 -2 . Middie
' Oepth § -4 % .3 | Middle
Depth2— X .3 | Middle
Oepth3 -4 . .4 | Middle
Width 1— X .0 | Middle
Width 1-4 4.0 4.9 | Middla
Width 2 — .0 4.0 | Middla
Width 3~ 4 4 4.0 | Middle
Edgo 1 22, 22.8 | Middia - outsida
Edgo 1-4 23. 23.4 | Midd’e - outsida
Edag 2~ 23 23.3 | Middin - sutside . ’
Edga 3~ 4 9 229 | Middte - outside
Protectlve lid
Length 461.9 460.0 | Middle
Wigth . 438.1 4355 | Widde
Helght 4£3.9/50.2/49.9/49.8 51.4/51.2051.2 | With lug
S04
Diagona! { —3 6334 633.8
Ciagonal 2 —4 633.7 €31.6
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Figure 5: Results of Test Sample 2 as Shown in the Testing Report

s 7/ / , o ANFG-11.119 (003E)
( és e f‘} e A Rev. 000
" Appendix 3
Papz 20f 5
Actuzl dimenslons Comment
Before tests After tests
Counterfaco to side faca 2
Longth, botlom 701.2 6124
Length, top 700.7 §21.4
DBiagonai struts, hottom
| Distance 1 from standing surface 200, 04.
Distance 2 from standing surface 197.4 9.
Distance 3 from standing surface 195, [
Distance 4 from standing surface 185. 7.l
Dlagonal 1~3
Top $69.8 924.5
Bottom (height: cross-tubes) §75.1 921.6
Dizganal 2—4
| Top 5780 972.3
Batlom (height: eross-tubes) g74.8 808.2
Case for pellet box with lid tor
casa
—
Helght. : I
Corner 1 {no.) 315.81 . ¢ *312.3 | fwihout weld
Corner 15.9 ;3142 | fwithout weld
Cornet 18.4 { N f*without wel
Corner 4 18. \ : *wihout weld
Side fuca 1 <
Length, batton 4405 440.3
Lgngth, top 499.4 499.6
Sido face 2
Length, bottom 476.1 475.8
Length, top 5340 533.9
Caunter#aco to sldo faca 1
Length. bettom 441.0 440.9
Length, to5p 4992 493.0
) ANFG-11.119 (003E)
/ o Rev. 000
. u’r7/ fmy/»'[/r z Appendix 3
Pagedof 5
Actual dimensions Commani
Befors lests Aftet tests
Distancs of alda face 1 from
case for pallet box
Digtance 1 bottom 111, P-1§4.9 | P-2 §0..
Uistanco 1 top Bl P-138.2 [ P2 17.
Digtance 2 bottom 111 P-381.0 | P4 71.
Distance 2 lop 82. P-3 89,5 | P-4 43.
Distance of slde face 2 from
case for pellet box
Distance 1 bottom 128 F-1145.0 | P2 147,
Cistanco 1 fop . P1113.2 | P2 125
Digtance 2 bottorn 131. P-2 $30.5 [ P-3 130.3
Distanicg 2 top 102. P2 125.1 [ P-3 105.
Casing cover o
Length 535.5 / 5355 | Midde )]
Width 499.6 438.5 | Midd'e 4 v
Height 1C5.1/104.2/105.0/ w&wlﬂ_;‘.ﬁ/v Hoght in P14
104.4 S8 il
Dlagonat § ~3 7249 7250
Diagenaid -4 725.7 7258
Groove for flange
Oepth 1 - .4 .4 | Middte
[Doptn 1= . .3 | Midde
Dopth 2~ . .3 | Mididle
Depth 3 -4 . 2.3 | Middia
Wicth 1 -2 X .0 | Midde
Width 1 -4 4 4.0 { Midde
Width2 -3 4. .0 | Middie
Width 3—4 EX 4.4 | Middie
Edge 1~ 23. 23.1 | Middle - oulside
Edge 1-4 23, 230 | Middle - outsida
Fdgo2— 23. 23.0 | Midde - outside
Edge 3-4 22. 22.4 | Middie - outside
Pratective lid
Length 462.5 “'«ﬁﬁ‘ Middie
Width 438.2 435.9 | Middle
Height 50.1/50.4/50.0/48.8 5&7!51.2’551‘.126! Wih lug
Diagoral 1-3 634.0 €343
Diagenal2-4 634.6 6337
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Enclosure 1 to E-42425

Figure 6: Results of Test Sample 3 as Shown in the Testing Report
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ANFG-11.110 (003E)
Rov. 600

Appendix 4
Pago 2of 11
Actug! dimensions Comment
Befure tests After tosty
Counterdaca to side fate 2
Len§§. bottom 7001 £83.9
Length, top 6998 162
Diagonal struts, bettom
Distanco 1 from standing surface 1957 173.8
Distance 2 from standing surface 197.3 1981
Distanca 3 kom standing surface 183.5 181.2 | Foot position
diagonal
Distanca 4 from standing surface 1984 2358
Diagonat1 -3
| Top 6713 10825
Boitom (height: coss-tubes) 975.7 1097.0
Dlagonal 2 -4
| Top 976.3 7952
Bottom (helght: cross-iubres) 873.7 8B4
Case for pelfet box with lid for
case
N
Helght 3 \
Comer § (n0.) 14.4 T °%m weld
Comer 15. 13128 | “without weld
Coner 15.4 { *313.6 | “without weld
Comer 15, \\ 312, ithout wald
Sido face 1 \
Length, botiom 439.5 439.3
. | Length, top 4985 499.0
Side face 2
Length, bottom 4753 475.8
Length, top 5333 5336
Countar-face to sids face 1
Length, bottorm 440.2 4300
Length, top 498.4 498.7
7] / 3 . - ANFG~11.119 (G03E}
4“:_(/,’ ‘(Clr"n'/z‘ [4 Rev, 000
Appendix 4
Page 4 of 11
Actusl dimensions Comment
: Befonz fosts - | Aftertests
Distance of slde facs 1 from
| caso for peifat box.
| Distance 1 boltom 12 P-1178.3 { P-2 46.
jOistance 1rop__ 82 F-1157.2 | P-233
| Distance 2 bottom 111.8 P-3 196.7 | P-4 36.
| Distanco 2 top 83. 31789 | P-4 15
Diatance of skda [sce 2 from
case for peflet box
Distance 1 bottom 132
Digtance 1 top 101.2
Distance 2 bottom 1294
Distance 2 top 100.3
ildforcase
tength 5340 / 5340 | Middie
Width 4988 498.8 Eldﬂlo
Helght 104.1/905.51105.0/ 1 Heightin P14
104.8 104.¢
Diagonal 1-3 7253 7248
Diagonal 2 -4 7237 7245
Groove for flange
[Bepth 1= 73 | Middie
Depth 1 -4 2.2 Middlo
| Depth 23 2.5 | Middle
Oepth3 -4 .3 | Middie
Width 1 X 4.0 | Middig
Widlh 1 ~ Al 4.0 | Middie
Width 2 E! 4.0 { Middle
Width 3 — 4 .0 | Middie
Edge1-2 23 23.0 | Midd'o - outsida
Edge1-4 22, 228 |
Edge2-9 22 27 ~outsida
Edge3-4 23, 23.0 | Midd'a - outside
Protactiva lid
Length 462.0 480.5 | Middlo
Widih 438.1 435.7 | Middie
Height 50.3/50.5/50.4151.2 50/4/50.91501.91 With lug
. 51.1
Diagonal 13 633.7 633.7
'?l??gona» 727 6338 632.5
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Figure 7: Results of Test Sample 4 as Shown in the Testing Report

7 ANFG-11.119 (003E)
“f{‘ I ¥ ¢ (.:,qﬂ/;'éf Y Rev. 000

Appendix 5
Page2al5
Actual dimonsions Comment
Before fests After tests
| Counter-faco to side face 2
Length, bottom €99.7 €99.5
Length, top 700.8 675.7
Dlegonal struts, bottom '
Distance 1 from standing surface 199. 200.
Distance 2 from standing surfaeo 198.5 200.
Distance J from standing surface 200.7 202
Distance 4 from standing surface 188, 87.3 | Footkinked
. | Dlagonai1-3 -
- [Top 871.5 981.0
Bottom (height: cross-tubes) 9757 889.4
Dlagonal 2 -4 -
Top 878.0 861.4
Bottom (height: cross-tubies) 975.2 €82.9 | Foot kinked
Case for pellet box with lid for . .
cane &
Holghi VA N_ 2 =
. elght - =
Comnar 1 (no) - /314K V_/ *312.7] *wihout wold
Comer 2 /AL §{ *312. thout weld
Corner. . /1 *312.2 | *without weld
Corner 4 V. 33aa | 7\ *312.2 [ fwithout wold
\ /7 N .
Sideface 1 .
Length, Sottomn £40.8 440.8
Length, top 499.5 4086
Side face 2
Length, bottom 4754 475.6
Length, top 5336 533.1
: Countarface to side face 1
Longth, battom 439.9 439.7
Length, top 499.0° 488.4
P (/ é/ ANFG-11.118 (003E)
Ve fi {e ;»274‘ é Rev. 600
L Appendix 5
Pagedof 5
Actual dimensions Comment
Before tests After tests
Distance of sida faca 1 from
case for peliet box
Bistance 1 bottom 1124 130.
Distance 1 t0p B2. 76. .
Distance 2 bottom 113.2 725 | Inside + lube
Distance 2 top B4. 8 Ingide + tube
Distance of sido faco 2 from
casa for peilet box
Distance 1 bottom 130.8 *109.4 | Insido + tubo
Distancc 1 top 101.9 *102.2 | Inside + tubc -
Distance 2 bottom 130.4 *148.7 | Inside + fube
Distance 2 top 100.6 29|
Ea
Lid for cose i 3
Length 533.8 7 5336 0
Width 498.3 [ 498.3 | Migdie
: Height 105.0/105.0/104.9/ 104.4/104.5/ | Height in P14
105.1 A
Diagonal 1 —3 721.3 7236
Diagonal 2—4 723.7 . 12387
| Groova for flange
Deptn 1 -2 2.4 2.4 | Middie
Depth 1 -4 2.4 24 | Middie
Depth2~3 2.4 24 | Niddie
| Bepth 3 -4 23 2.3 | Middie
. Width 1 — 2 4.0 .0 | Middle
j . I Width1—4 4.0 4.0 | Middle
. Width 23 4.0 X Aiddle
| Width 3—4 3 . Jiddio
Edge 1~ 23 . 3 iddle - putside
Ed -4 23. .1 ] Middle - outside
) Edgo2- 23. .1 | Middig - outgide
\ Edge 3-4 22. 2.9 | Middle - outside
Protgctive {id
Length 462.0 450.3 | Middle
Widih 438.2 436.8 | Middle
i Relght 49.8/50./49.8/49.8 | 50.0/51.1/50.0/ | With lug
. 51.0
‘ | Diagonal 1-3 6335 2.7
{ Diagonal 2 -4 633.7 §34.0
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