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Norma-
Attached is a formal response letter along with the enclosures from Peter.

Michael Conroy

Physical Scientist, Radioactive Materials/ Research & Development

USDOT, PHMSA
1200 New Jersey Avenue, S.E., Washington, D.C. 20590-0001
Office: (202) 366-3597

From: VESCOVI Peter (ORANO) [mailto:peter.vescovi@orano.group]
Sent: Tuesday, January 12, 2021 10:28 AM

To: Conroy, Michael (PHMSA) <Michael.Conroy@dot.gov>

Cc: Garcia Santos, Norma <Norma.GarciaSantos@nrc.gov>

Subject: GP-01 RAI

CAUTION: This email originated from outside of the Department of Transportation (DOT). Do not click on links or
open attachments unless you recognize the sender and know the content is safe.

Mike,

The additional information requested for the GP-01 NRC review is submission is attached to this
email.

Peter Vescovi, P.E.

Cell: +1 336.420.8325
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Orano TN

7160 Riverwood Drive
Suite 200

Columbia, MD 21046
USA

Tel: 410-910-6900
Fax: 434-260-8480

January 12, 2021
E-58116

U.S. Department of Transportation

Attn: Mr. Richard W. Boyle

Pipeline & Hazardous Materials Safety Administration
Radioactive Materials Branch

1200 New Jersey Avenue, S.E.

East Building, PHH-20

Washington, DC 20590

Subject: Additional Information for Review of the Certificate of Compliance
No. 3098-Criticality Safety (EPID L-2020-LLA-0107)

Reference:  [1] NRC Letter dated October 2, 2020, “Subject: Staggered Request
for Additional Information for Review of the Certificate of Compliance
No. 3098-Criticality Safety
(EPID L-2020-LLA-0107)"

[2] NRC Letter dated November 12, 2020, “Final Staggered
Request for Additional Information for the Model No. GP-01,
Certificate of Compliance No. 3098 — Material Evaluation (EPID L-
2020-LLA-0107)

[3] TN Americas LLC letter E-56661 dated April 30, 2020, “Subject:
Application for Revalidation of Competent Authority Certification
J/I2009/AF-96, GP-01”

[4] Competent Authority of Japan, Certification for Approval of
Package Design for Transport of Radioactive Materials, Identification
Mark: J/2009/AF-96(Revision1), dated August 3, 2018

[5] TNI letter COR-20-033226-002 v.2.0, dated December 2, 2020,
“Subject: Request for Supplemental Information and Observations”

Dear Mr. Boyle:

TN Americas LLC, on behalf of TN International (TNI), submits the additional
information requested by the U.S. Nuclear Regulatory Commission (NRC) [1, 2] to
complete the review of the application [3] for revalidation of revalidation of the
Competent Authority of Japan, Certification for Approval of Package Design for
Transport of Radioactive Materials, |dentification Mark: J/2009/AF-96 (Revision 1)
[4] in accordance with §173.473.

Enclosures transmitted herein contain SUNSI. When separated from enclosures, this transmittal document is decontrolled.






E-58116
U.S. Department of Transportation Page 2 of 2

Enclosure 1 is additional information provided by TN International [5]. Enclosure 2 is a
statement of proprietary information pursuant to 49 CFR 7.14, 49 CFR 105.30, and 10 CFR
2.390.for the additional information provided in Enclosure 1.

Should you have any questions or require additional information to support review of this
application, please contact Peter Vescovi by telephone at 336-420-8325, or by e-mail at
peter.vescovi@orano.group.

Sincerely,

Digitally signed by Don
Shaw

Don S haW Date: 2021.01.12 07:18:20

-05'00'
Don Shaw
Licensing Manager
TN Americas LLC

cc: Michael Conroy, U.S. Department of Transportation
Brigitte Latour, TN International
Laurence Labbe, TN Americas LLC

Enclosures:

1. TNI Letter COR-20-033226-002 (Proprietary)
2. Statement of Proprietary Information





				2021-01-12T07:18:20-0500

		Don Shaw
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Ref. : COR-20-033226-002 v.2.0

| Montigny-le Bretonneux, 2"d December, 2020.

Subject: Request for Supplemental Information and Observations

U.S. Department of Transportation
Docket no. 71-3098 / EPID L-2020-LLA-0107

Orano NPS
Orano NPS v References:
Siege Social [1] GP-01 Safety Analysis Report — Reference NFK-MPC-1801024 — January 2018
1 rue des Hérons (English translation of the Japanese version)
T 33 01 3406 5000 [2] The letter “staggered request for additional information for review of the
Fax : +33 (0)1 34 96 54 50 certificate of compliance no. 3098 — criticality safety (EPID L-2020-LLA-0107)"
R e 200 00063 of the 2" of October 2020.

[3] Certificate of approval of GP-01 package model — Reference J/2009/AF-96
Orano NPS (Rev.1) — (original version in English)
PALOVA [4] The letter “final staggered request for additional information for the model No.
A sement Nord-Ouest GP-01, certificate of compliance No. 3098 — Material evaluation (EPID L-
Rue des Entrepreneurs 2020-LLA-0107)” of the 12t of November 2020.

F-50700 Valognes

Tél.: +33 (0) 2 33 88 69 88
Fax : +33 (0) 2 33 88 69 99
RCS Cherbourg

SIRET 602 039 299 00105 Enclosed documents
Orano NPS See in the responses to the requests

PALOMA

Etablissement Sud-Est

CD 138B CODOLET

BP 64182

F-30204 Bagnols-sur-Céze Cedex
Tél. : +33 (0) 4 66 90 33 00

Fax : +33 (0) 4 66 90 32 03

RCS Nimes

SIRET 602 039 299 00097

TN International

S.A au capital de 30 291 000 Euros
SIREN 602 039 299 - APE 7112B
N° Intracommunautaire :

FR 25 602 039 299
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CRITICALITY SAFETY (Cr)

RAI-Cr-1

Confirm the properties (compositions) for materials used in the criticality models. Revise
the analyses as needed.

Table Il-E-1 of the application’s safety analysis provides the compositions of the
materials included in the criticality models. These compositions are specified in terms
of the individual constituent elements and isotopes (for uranium and boron) and their
respective densities in atoms/barn-cm. A review of this table indicates some anomalous
features. For example:

1. The uranium dioxide (UO,) pellet specification includes hydrogen.

2. Various atom densities appear to be listed for the incorrect element or nuclide,
and in some cases, the density values are not at all correct. For example, the
atom density of hydrogen in water should be twice that of oxygen, with the
oxygen value being 3.34e%2 (3.34 x 10-2) atom/barn-cm.

3. Allthe atom densities of the stainless steel appear to be shifted by one element
(e.g., the atom density for iron should be 5.82e-2 (5.82 x 10-2) atom/barn-cm).

4. The atom densities for the borated stainless steel also appear to be shifted by
one element with the 1.24e-3(1.24 x 10-3) atom/barn-cm value not being correct
for any of this material’s constituents.

This information is needed to confirm compliance with Paragraphs 682 and 684-686 of
the IAEA SSR-6, 2012 Edition.
Our customer indicated to us there is a typo mistake in Table II-E-1.

The correct values are as follows.

Our customer confirmed that the correct values have been entered for the criticality
analysis.

Atom Density (atoms/barn-cm)

Component Material Nuclide
Revised value
UO: pellet 235U 1.24E-03 1.24E-03
(enrichment of 235U: 5 weight =y 2.32E-02 2.32E-02
%; density of UO: pellet: H 4.89E-02 —

10.96 g/cm?) 0] 6.69E-02 4.89E-02
Water H 3.34E-02 6.69E-02
(Density : 1g/cm3) o] 3.17E-04 3.34E-02
C 1.69E-03 3.17E-04
Stainless steel Si 6.91E-05 g | 1.69E-03
(density : 7.9g/cm3) P 1.74E-02 6.91E-05
Cr 1.73E-03 1.74E-02

COR-20-033226-002
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Atom Density (atoms/barn-cm)

Component Material Nuclide
Revised value
Mn 5.82E-02 1.73E-03
Fe 7.70E-03 5.82E-02
Ni 3.11E-04 7.70E-03
C 1.66E-03 3.11E-04
Si 6.77E-05 1.66E-03
P 1.70E-02 N | 6.77E-05
Boronic stainless steel

Cr 1.70E-03 1.70E-02

(ratio of added boron: 0.75
_ . Mn 5.71E-02 1.70E-03

weight percent; density: 7.8
Fe 7.55E-03 5.71E-02

g/lcm?)

Ni 6.48E-04 7.55E-03
108 2.61E-03 6.48E-04
1B 1.24E-03 2.61E-03

RAI-Cr-2

Modify the benchmark analysis to:

a. include evaluation of trends in differences between the calculated k-effective
and the experimental k-effective (i.e., the bias and bias uncertainty) for the
evaluated critical experiments, and

b. demonstrate that the benchmark analysis and bias and bias uncertainty
calculations are based on only critical experiments that are applicable to the
package analysis (e.g., the experiments only contain similar materials).

The benchmark analysis should determine a bias and bias uncertainty for the package
analysis that is based on evaluation of critical experiments that are relevant to the
package (e.g., experiments that only contain materials that are included in the package
analysis in similar arrangements as in the package).

Inclusion of experiments with materials that are not relevant to the package analysis
can produce results that hides the true bias and bias uncertainty for the package
analysis and may be non-conservative. Furthermore, the applicant should analyze
trends to understand the behavior of the bias and bias uncertainty and ensure that an
appropriate bias and bias uncertainty have been applied based on the package
analyses’ properties considered in the trending analysis. Trending analysis should
include the evaluation of bias and bias uncertainty as a function of parameters such as

the following:
1. pellet pitch,
2. enrichment,
3. pellet diameter,
4. the ratio of hydrogen to uranium-235 (i.e., H/X),
5. the energy of the average lethargy causing fission (i.e., EALF), and

6. boron concentrations in absorber materials.
Itis not clear from the information provided in the application which LEU-COMPTHERM
experiments from the international handbook were considered by the applicant, their
similarity to the package, and if trends were evaluated. The staff notes that the current

COR-20-033226-002
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bias and bias uncertainty, if applied to the administrative margin of 0.05, would result in
an upper subcritical limit that is exactly the value of the maximum k-effective plus three
times the standard deviation reported for the damaged package array.

This information is needed to confirm compliance with Paragraphs 682 and 684-686 of
the IAEA SSR-6, 2012 Edition.

Please find below our customer answer for this question:

“We extracted 340 cases of benchmark tests from the category “LEU-COM-THERM
(LCT)” in the ICSBEP. The 340 cases are extracted by the following procedure:

1. Among the critical experiments for LCT included in the ICSBEP, the critical
experiments for which KENO sample input files existed and those for which
KENO inputs were listed in the literature were extracted.

2. Among the 1%t step, the critical experiments for powder (UO2 (18 cases) and
U3Os (10 cases)) and pellet-rod lattice array systems (UO:2 (312 cases)) were
extracted, except for the critical experiments using UF4-Paraffin.

We have compared the following parameters with those of Analytical model for Infinite
Array system of Damaged Packages. As a result, we have confirmed that there is no
specific error trend, and therefore, we have determined that no bias is necessary.

o Pellet Diameter: Since Analytical model for Infinite Array system of Damaged
Packages is within the range of the pellet diameter in the criticality experimental
data (Shown in Figure 1), we have confirmed that there is no peculiar error trend
for the pellet diameter.

e Enrichment: Since Analytical model for Infinite Array system of Damaged
Packages is within the range of the enrichment in the criticality experimental
data (Shown in Figure 2), we have confirmed that there is no peculiar error trend
for the enrichment.

e Vm/Vf: Since Analytical model for Infinite Array system of Damaged Packages
is within the range of the Vm/Vf in the criticality experimental data (Shown in
Figure 3), we have has confirmed that there is no peculiar error trend for the
Vm/VA.

e Pellet Pitch: Since Analytical model for Infinite Array system of Damaged
Packages is within the range of the pellet pitch in the criticality experimental
data (Shown in Figure 4), we have has confirmed that there is no peculiar error
trend for the pellet pitch.

e Theoretical Density : Since Analytical model for Infinite Array system of
Damaged Packages is outside the range of the theoretical density in the
criticality experimental data (Shown in Figure 5), but to a small degree, we have
confirmed that there is no peculiar error trend for the theoretical density.

e EAFL: Since Analytical model for Infinite Array system of Damaged Packages

is within the range of the EAFL in the criticality experimental data (Shown in
Figure 6), we have confirmed that there is no peculiar error trend for the EAFL.”

COR-20-033226-002
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RAI-Cr-3

Provide the correct Figure 11-E.App-8.
According to the text on page II-E.App1-20 of the application safety analysis, Figure II-
E.App.-8 should show the k-effective results for different water amounts between the
inner receptacle wall and the outer receptacle inner shell. However, the current figure
appears to be for a different analysis.

This information is needed to confirm compliance with Paragraph 682 of the IAEA SSR-
6, 2012 Edition.

The title of the Fig. II-E App-8 is incorrect. The correct title is as follows: “Fig. /I-E.App-
8: Multiplication Factor vs. Water Content surrounding Inner receptacle Inside Inner
Plates of Outer Receptacle”

RAI-Cr-4

Clarify the description of the allowable content and provide justification that the criticality
analysis is adequate for that content description.

The application states that the contents of the package include solid pellets of the
following uranium oxides: UO;, UOs, and UsOs. The criticality analysis only addresses
UO; pellets. Itis not clear if the intention of the applicant is that pellets of UOz and pellets
of UsOs be shipped in the package or these compounds are included to address
potential impurities in the UO; pellets that are composed of these compounds If they
are to be considered as separate pellet fuel and not impurities in UO; fuel, then the
criticality analysis should be revised to demonstrate subcriticality for pellets of these
oxides. This revision would need to include justification of assumptions on pellet
diameters in sensitivity studies and inclusion of a benchmark analysis for each pellet
material type that uses the same uranium compounds. The application would also need
to describe the behavior of pellets of these materials under routine, normal, and accident
conditions with the appropriate justification, ensuring the criticality analysis is consistent
with or bounding for that behavior.

This information is needed to confirm compliance with Paragraphs 682 and 684-686 of
the IAEA SSR-6, 2012 Edition.

As UO: fuel density is higher than those of UsOs or UOs fuel densities, all calculations
are performed with UOz2 fuel in a conservative way.

In a conservative way, the criticality safety analysis is also performed with uranium
oxides taken at the maximum theoretical density for pellets (10.96 g/cm3).

Moreover, for information, our customer’s intention is indeed that pellets of UOs and
pellets of UsOs will not be shipped in the package. Thus, these compounds are included
to take into account potential impurities in the UO2 pellets that are composed of these
compounds.

COR-20-033226-002
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RAI-Cr-5

Confirm whether the package revalidation request includes authorization for air
transport, performing the necessary tests and evaluations to demonstrate compliance
with the requirements for air transport of fissile material if air transport authorization is
requested.

In its review of the package application, the staff did not identify any package
evaluations or tests that demonstrate subcriticality for a fissile material package
transported by air. Therefore, if authorization of transport by air is part of the requested
revalidation, then the application should include the necessary evaluations and tests.
These evaluations would include criticality analyses that show the package is subcritical
under conditions consistent with the Type C package tests specified in Paragraph 734
of the IAEA SSR-6, 2012 Edition.

Without these evaluations, the staff would recommend that revalidation of the package
be conditioned to preclude air transport.

This information is heeded to confirm compliance with Paragraph 683 of SSR-6
the IAEA SSR-6, 2012 Edition.

The package revalidation request does not include authorization for air transport.
Therefore, there is no analyses for this type of transportation in the safety analysis
report. In our case we ask approval for road, rail, inland waterway and maritime
transport.

COR-20-033226-002
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RAI-Cr-1P

(Proprietary) Confirm and clarify that the acceptance inspection standards for the box
assemblies and the packaging components include confirmation that borated stainless
steel plates’ thickness and composition meet the minimum requirements specified in the
package drawings, modifying the inspection standards as necessary or modifying the
criticality analysis to evaluate thinner absorber plates (up to and including lack of
absorber plates).

The acceptance inspection standards (i.e., IS-TC-TC-1686-1 and IS-TC-TC-1684-1)
include verifications of the borated stainless steel intermediate plates for the box
assemblies and the borated stainless steel plates in the inner receptacle. However, the
thickness of these plates is also important for criticality safety purposes. The standards
do not appear to include verifications that the plates meet the minimum thicknesses
specified in the design drawings. Also, the composition (minimum boron amount) is also
important for criticality safety. While the standards include tables that show this
composition, it is not clear that the standards include verifications that the fabricated
plates meet this composition. Without these verifications, it is not clear that an as-
fabricated package will perform as designed in terms of criticality safety. Thus, either
the standards should include clear and explicit verifications that these plates’
compositions and thicknesses meet the minimum specifications in the design or the
criticality analysis should be revised to show the package and package arrays remain
subcritical without them (i.e., with the intermediate plates in the box assemblies and the
plates and partition in the inner container not present).

This information is needed to confirm compliance with Paragraphs 501(c), 682, and
684-686 of the IAEA SSR-6, 2012 Edition.

The inspection of borated SUS including thickness and chemical composition is defined
in the following acceptance inspection standards in enclosed documents.
e |IS-TC-TC-1683-1*: Acceptance Inspection for borated stainless steel plate for
GP-01 packaging
e IS-TC-TC-1685-1*: Acceptance Inspection for borated stainless steel plate for
pellet storage box

*Please note that these inspection standards are not available to the public.

COR-20-033226-002
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RAI-M-1

Specify the welding fabrication and inspection standards for all welded joints of the
Model No. GP-01 transportation package.

The applicant notes in Chapter I-C.(7), “Welding,” of the safety analysis report (SAR)
that TIG welding is adopted for all the elements of the packaging to be welded. However,
the SAR does not identify which standard is used to define the requirements for welding,
such as weld procedure qualification, materials, heat treatments, and post-weld
inspections.

This information is required to determine compliance with paragraphs 640 and 648 of
IAEA SSR-6, 2012 Edition.

Please find in enclosed document (NFK-MPCF-2011008) of this letter our customer’s
answer.

COR-20-033226-002
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‘Go’ s to the inspection result grid

3/17 No.6 Change of the recording style from “Go/ no
go” to its number of Counted

Form 8 Change of the style of description at 5. to the
number of ‘go’ s in the column “Quantity”
of the row “( Visual Inspection”

. Page 2,19
In on ndar
SpeCt 0 Sta da d No. IS-TC-TC-1683-1
Product ) . .
N Acceptance Inspection for Borated Stainless Steel Plate for Type GP-01 Packaging
ame
Revision Revision Revision Hist R for Revisi
No Date evision History eason for Revision
— 2009.4.29 1st ver. Issued
1 2012.7.11 3/17 No.5 Addition of “Go/No-go” and the number of | Optimization of the form

Same as the above

Same as the above

Sensitive Info. Document (Confidential)






No Subj ect. of Acceptance Criteria Inspection or Test Method Sampling Data Remark
Inspection Frequency
1. | Chemical C : = 0.08 wt% Check the mill sheet submitted by | Per lot Go/No-go Form 1
Composition Mn : = 2.00 wt% the manufacturer
P © = 0.045 wt%
S : = 0.030 wt%
Si = 0.75 wt%
Cr : 18.00~20.00 wt%
Ni : 12.00~15.00 wt%
___________________________________ B :L00~12awt% |
2. | Mechanical Form2
Property
(DTensile Test Yield Strength : = 205 N/mm? Check the mill sheet submitted by | Per lot Go/No go
Tensile Strength : = 515 N/mm?2 the manufacturer
Elongation : = 16 %
@Hardness Test HRB =95 Check the mill sheet submitted by | Per lot Go/No go
___________________________________________________________________________________ the manufacturer |
3. | Dimension Form3~6
(DInner Receptacle: | W 364xL 530xt 3 (£, , mm) I . Check the mill sheet submitted | 1.100% I .Go/No-go
Longer side by the manufacturer II. See Tablel | II.Measured
W 427xL 530xt 3 (£ mm) II . Measure the width, length, and value
@Inner Receptacle : thickness with a caliper and a
Shorter side W 442xL 537xt 3 (£, , mm) micrometer. Measurement to be

@Inner Receptacle :
the side facing the
center

Sensitive Info. Document (Confidential)

conducted from any side or any
point per plate

(6 1T,/€) T1-689T-DL-0L-SI





Neutron Absorption
Test

(DPI Test ( Positive
Identification Test):
(single point test)

@Boron uniformity
test
(Grid test)

Quantity Inspection

The measured value of CR being less than
or equal to the reference value,
“acceptance” .

The measured value of CR being less than
or equal to the reference value,
“acceptance.”

Being clear of harmful defects such as
oxides, scales, cracks, overlaps, wrinkles
and unwanted substances.

Whether there is the quantity ordered or
not.

Check the mill sheet submitted by
the manufacturer

Check the mill sheet submitted by
the manufacturer

Visual inspect the appearance of
borated stainless steel

Counting the number of the goods
delivered.

Per base
material for
each heat
treatment lot
(sheet)

2.5% of the
number of
base material
for each heat
treatment lot

(sheet)

Go/No go

Go/No go

-Go/No go
-Number
‘Go’ s

of

Number of
Counted

Enclosure
Form7
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Table 1 GP-01 packaging Inspection Frequency

(JIS Z 9015-1)

) e of inspection : Normal
Lot Size b Inspecfion Level IT

2 ~ 8 2

9 ~ 15 3

16 ~ 25 5

26 ~ 50 8

51 ~ 90 13

91 ~ 150 20

151 ~ 280 32

281 ~ 500 50

501 ~ 1200 80
1201 ~ 3200 125
3201 ~ 10000 200
10001 ~ 35000 315
35001 ~ 150000 500
150001 ~ 500000 800
500001 And more 1250
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Borated Stainless Steel Plate for Type GP-01 Packaging

Inspection Report (Chemical Composition)

1. Inspection Date :

2. Inspection Method
Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria

C : = 0.08 wt%

Mn : = 2.00 wt%

P : = 0.045 wt%

S : = 0.030 wt%

Si = 0.75 wt%

Cr : 18.00~20.00 wt%
Ni : 12.00~15.00 wt%
B 0 1.00~1.24 wt%

4. Sampling Frequency
Per Lot (Number of Lot : )

5. Inspection Result

Approver

Inspector

Lot No. Mill Sheet No. Go/No-go

Remark

Sensitive Info. Document (Confidential)
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Borated Stainless Steel Plate for Type GP-01 Packaging

Inspection Report (Mechanical Property)

1. Inspection Date :

2. Inspection Method

Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria
Strength : = 205 N/mm2

Tensile : = 515 N/mm2
Elongation : = 16 %
HRB =95

4. Sampling Frequency
Per Lot (Number of Lot : )

5. Inspection Result

Approver

Inspector

Lot No. Mill Sheet No.

Go/No-go

Remark

Sensitive Info. Document (Confidential)
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Borated Stainless Steel Plate for Type GP-01 Packaging

Inspection Report (Dimensional Inspection 1)

1. Inspection Date :

2. Inspection Method

Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria
(DInner Receptacle: Longer side
@Inner Receptacle:: Shorter side
@Inner Receptacle:: Side facing
the center

4. Sampling Frequency
Per Lot (Number of Lot :

5. Inspection Result

: W 364xL 530xt 3
1 W 427xL 530%t 3

: W 442xL 537%xt 3

Approver

Inspector

(£, mm)
(£, mm)

(£ mm)

Mill Sheet No.

Go/No-go

Remark

Sensitive Info. Document (Confidential)






(Form 4)

w

N
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IS-TC-TC-

1683-1 (9/19)

Borated Stainless Steel Plate for Type GP-01 Packaging

Inspection Report (Dimensional Inspection II —(D)

. Inspection Date :

. Inspection Method

Approver | Inspector

Measuring the width, length, and thickness with a caliper and a micrometer. Measurement

is to be conducted from any side or any point per plate.

. Acceptance Criteria
Inner Receptacle: Longer side

. Inspection Result

. Sampling Frequency
Normal Inspection Inspection Standard Il (Sampling Number,” Total Number :

: W 364xL 530xt 3 (£, , mm)

/ )

Unit : mm

Sheet No.

Measured value

W 364+, ,

L 530+ |

t 3+, .

Go/No-go

Remark

+ Measuring Equipment Name

+ Measuring Equipment No.

Sensitive Info. Document (Confidential)
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Approver | Inspector

(Form 5)
Borated Stainless Steel Plate for Type GP-01 Packaging
Inspection Report (Dimensional Inspection 11 —®))
1. Inspection Date :

w

N

. Inspection Method

Measuring the width, length, and thickness with a caliper and a micrometer. Measurement
is to be conducted from any side or any point per plate

. Acceptance Criteria

Inner Receptacle: shorter side : W 427xL 530xt 3 (£, , mm)

. Sampling Frequency

Normal Inspection Inspection Standard II

. Inspection Result

(Sampling Number,Total Number : / )

Unit: mm

Sheet No.

Measured Value

W 427+, ,

L 530+ YO Go/No-go

Remark

+ Measuring Equipment Name

+ Measuring Equipment No.

Sensitive Info. Document (Confidential)
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(Form 6)
Borated Stainless Steel Plate for Type GP-01 Packaging
Inspection Report (Dimensional Inspection 1T —®))
Approver | Inspector
1. Inspection Date :

2. Inspection Method

Measuring the width, length, and thickness with a caliper and a micrometer. Measurement

is to be conducted from any side or any point per plate
3. Acceptance Criteria

Inner Receptacle: Side facing the center : W 442xL 537xt 3 (£, , mm)
4 . Sampling Frequency
Normal Inspection Inspection StandardIl ~ (Sampling Number,”Total Number : / )

5. Inspection Result Unit : mm

Measured Value

Sheet No. W ad7e L 537+ 3 Go/No-go Remark

+ Measuring Equipment Name
+ Measuring Equipment No.

Sensitive Info. Document (Confidential)
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(Form 7)

Borated Stainless Steel Plate for Type GP-01 Packaging

Inspection Report (Neutron Absorption Test)

1. Inspection Date :

2. Inspection Method
Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria

Approver

Inspector

(DPI test (single point test) : The measured value of CR being less than or equal to the reference

value, “acceptance”

@Boron Uniformity Test (Grid test) : The measured value of CR being less than or equal to the

<« »
reference value, “acceptance

4. Sampling Frequency

(DPI Test (single point test) : Per base material for each heat treatment lot (sheet)

(Number of Sheet :

)

@Boron Uniformity Test (Grid test) : 2.5% of the number of base material for each heat

treatment lot (sheet)

(Number of Sampling sheet,” Total Number of Sheet :

5. Inspection Result

/

Lot No. Mill Sheet No. Go/No-go

Remark

(DPI Test
(single point test)

@Boron
Uniformity
Test(Grid test)

Sensitive Info. Document (Confidential)






IS-TC-TC-1683-1 (1 3/19)

(Form 8)
Borated Stainless Steel Plate for Type GP-01 Packaging

Inspection Report (Visual *+ Quantity)

Approver | Inspector

1. Inspection Date :
2. Inspection Method
(DVisual Inspection : Visual inspect the appearance of borated stainless steel
@Quantity Inspection : Count the number of the goods delivered
3. Acceptance Criteria
(DVisual Inspection : Being clear of harmful defects such as oxides, scales, cracks, overlaps,
wrinkles and unwanted substances.
@Quantity Inspection : Whether there is the quantity ordered or not.
4. Sampling Frequency

(DVisual Inspection : Inner Receptacle, longer side  100% (Total Number of the subject : )
Inner Receptacle, shorter side 100%

(Total Number of the subject : )
Inner Receptacle, side facing the center  100%
(Total Number of the subject : )
©@Quantity Inspection : Inner Receptacle, longer side  (Ordered Quantity : )
Inner Receptacle, shorter side  (Ordered Quantity : )
Inner Receptacle, side facing the center (Ordered Quantity: )
5. Inspection Result
Entry Quantity Go/No-go | Remark
Longer side ‘Go’ s /Inspections™
@Visua.l Shorter side | ‘Go’ s Inspections®
Inspection

Side facing
the center

Longer side | Counted*® / Ordered

‘Go’ s /Inspections™

@Quan.tity Shorter side | Counted™ / Ordered
Inspection

Side facing
the center
* Note: the number of items inspected and counted should always be identical

Counted™ / Ordered

Sensitive Info. Document (Confidential)
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AV4 [ E281 177

Neutron Absorption Property Test
Bohler Bleche GmbH p perty Revision12

Procedure Standard

1 Scope
This document stipulates the inspection principle, the inspection
conditions and procedure, and the acceptable limit for analyzing the
neutron absorption capability and the uniformity of boron per lot in
stainless boron steel sheet, plates or strips.
2 Content _—
-Definitions
-Objectives

-Measuring method

-Test Performance for Pl Test and Homogeneity Test
-Test Report

-Responsibility and Qualification

3 Definition

Lot Sheets, plates or strips of the same thickness that have been

meltted in the same furnace, and then heat-treated and
processed under the same condition

Thin plate(sheet) Flat-rolled product with a thickness of 4.75 mm or thinner

Plate material(plate) Flat-rolled product with a thickness of 4.75 mm or thicker

Strip Cut piece of a sheet or a plate wtih a width of 500 mm or|

narrower

JEN-3 The equipment to measure the neutron absorption capability,

in flat products

Certificate No.900037 The standard Deviation Test Report of homogeneity. 2.2

Certificate

N0.900044 The test report of standard sheet B1 B2. 2.2

4 Obejctives
« Pl Test (PI = Positive Identification Test):

Every sheet, plate or strip is to be inspected by a single measurement in order to demonstate
the expected neutron absorption capability.

« Boron Uniformity Test

Demonstrating that the boron content and, in consequence, the neutron absorption capability is
uniformly distributed anywhere in the sheets or plates ( Mohterplates in case of strips).
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5 Measuring Method

5-1 Principle of Test

- The measurement is based on the principle in which the neutron flux is reduced by the boron
alloyed in the material to be tested. The amount of reduction depends on the content of B10
as the part of the total Boron alloyed in the material and the thickness of the material.

5-2 Test Equipment JEN-3

The Bohler test equipment JEN-3 consists of :
- Test device, consisting of a neutron source Cf252 and a neutron detector
- Reflector table

- Impulse counter

5-3 Counting Time and Count Rate minimum (CRmin)

The counting time depends on the Boron content, thickness of the material and the power of
the neutron source.

The uncertainty of the test method including test equipment shall be a maximum of £2.5%.
This is influenced by both the count rate and the counting time.

Using the following statistical formula based on a standard deviation of 3s the absolute
minimum of the count rate will be calculated:

3 ) J’:\iﬂmin
N! * 100 = 25[%

min

N'_. =14400Digits

Calculated Count Rate minimum:

To avoid borderline cases, a counting time has to be selected to guarantee a minimum
count rate not less than

N'mi" = 15000 (ligitS

The selected counting time for JEN-3 measurements need to be reported.
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5-4 Reliability test of the equipment

5-4-1 Standards for calibration and reliability

For calibration and reliability tests, two standard sheets “B1" and “B2" are used.
BOHLER Neutronit A976 SF / Heat No.: C71643

Sheet thickness t = 2mm

Stand a:3d18 heet Total Content

B =1.84 + 0.010 wt %( 1s) wet chem. analysis
B10=19.9at%

Calculated thereof [B10 =18.4wt %

BOHLER Neutronit A976 SF / Heat No.: C 70796

Sheet thickness t =3 mm
Standagﬂzsheet Total Content

B =1.79 £ 0.012 wt % (1s) wet chem. Analysis
B10=19.9 at

Calculated there of |B10 =18.4 wt %

5-4-2 Calibration of JEN-3

For each new Cf252 neutron source, or after any modeification or calibration of the neutron
detector, or any change in the neutro reflector used, a calibration of the JEN-3 equipment shall
be performed by measruing the count rate (CR) on the standard sheets B1 and B2 on one point
50 times .

CRoB1L............. count rate of standard sheet B1 on the date of calibration
CRos2............. count rate of standard sheet B2 on the date of calibration
CRoB2/ CRoB1

...... calibration count ratio

5.4.3 Reliability test

The reliability test of the JEN3 shall be performed at the beginning of, after completion of the
measurements, and once every 24 hours. The test consists of measuring the count rate CRB1
and CRa2 of the standard sheet B1 and B2 at any one location of each plate 5 times.

The value of the ratio CRe2 /CRB1 of the specific day must be between the maximum and

the minimum calculated values of the updated calibration count ratio (CR‘oB2/ CR'0B1...

updated count rates from the day of calibration due to exponential decrease of the neutron
source activity).
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The statistic error linked to the measurement is defined by * 3 s (s = the standard deviation), the count
ratio therefore shall be within following limits :

CR 4= W OR & - CRps CR gzt 3V CR s
CRm+3vVCR @1 CRp; CR @i~ 3V CR @
Updating equation for the neutron source activity decrease calculation:
’ = *® - {lr2)t /T ’ = * - (In2)t /T

T = half-life period of the neutron source (CF 252) = 2.64 years X 365days

t = number of days since calibration
6. Test performance for Pl and Uniformity test

6.1 Number of measurements

The PI test shall be performed on one location randomly selected on every sheet/plate
(motherplates in case of strips).

The boron uniformity test shall be performed on 2.5% of the sheets or plates (motherplates in

case of strips) per lot based on a square grid method with a distance of 200 mm between the

measuring points.

200 mm
3
200 mm © measuring points
A 4 i Y rd 0 A
v < & O
ah P N m
h he 4 7 hs =4

6.2 Acceptance limit CRIim for Pl and Homogeneity test

To define the acceptance limit, first the factor fmin shall be calculated:
fmin = Bmin X thyin

Bmin = minimum Boron content ordered

thmin = minimum sheet, plate or strip thickness of the order






IS-TC-TC-1683-1 (18/19)
Enclosure

TECHNICAL DATA BOHLER Technical Data Page 5/6

Next step is to select a referece test piece out of one sheet, plate or strip of the order
representative for one heat and thickness in the dimension approx. 300mm in square.

This reference test piece shall be rechecked 2 times concerning the Boron content by chemical
analysis to be in accordance to Bref of the reference piece. The mean value of the 3
measurements in total is calculated to Bref of the reference piece. The rechecking is not
necessary if other product analysis must be performed on the same heat and thickness.

But the same procedure to get the mean value is performed.

The absolute minimum of the reference Boron Bref, min including the standard deviation of the
boron homogeneity shall be calculated as follows:

Bzef - rrdn:BTr:f - 2's B horroginity

5 L T
B hunm;:enerr} =+ 0.0117% (according to Bohler certificate no. 900037)

Next step is to calculate the thickness ,thref* with the equation:
thﬂef = frru'n/ B]'ef- min

The reference piece shall be machined or ground to the above calculated thickness thref.

The next step consists of analysing the neutron absorption capacity of the reference test piece by
measuring the count rate (CR) with the JEN3 equipment. 50 measurements are taken at one
location, so that an average value (Crref-mean) and the standard deviation (SCR-ref) is obtained.

R =10 28w
CRIim is defined as: e R Clioa

{:: CRlim

The acceptance limitis :

CR = TRy
Acceptance for Pl test: Im

Acceptance for Uniformity test:

CRmean.... mean value of square grid measurement with a point distance of 200mm
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7 Treatment of Nonconformity

If the acceptance limit is not fulfilled or there is evidence of a systematic error in the test,

A. repeat the reliability test of the equipment

B. verify the thickness of the sheet, plate or strip.

If there are no discrepancies at point A and B, the following shall be performed:
C. Nonconformity of the uniformity test:

The failed material shall be marked and a nonconformity report shall be written.
D. nonconformity of the Pl test:

the PI test of the sheet, plate strip being statistically repeated 25 times at the same location, and
then calculate the mean value.

If the acceptance limit is still not fulfilled, the material shall be marked and a nonconformity report
shall be written.

8. Test report

For each sheet, plate or strip, a written test report shall be made. This report will be a part of the final
documentation and shall be signed off by both the operator and the supervisor.

9. Reponsibility and Qualification

The inspection shall be performed by NDE personnels who are trained, qualified and certified according
to the NDE Qualification and Certification Program of BBG.
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In on ndar
SpeCt 0 Sta da d No. IS-TC-TC-1685-1
Product . .
Acceptance Inspection for borated stainless steel plate for pellet storage box
name
Revision | Revision Revision Histor Reason for revision

No. Date evisio story eason for revisio

— 2009.04.29 | The 1st version issued
1 2012.05.28 | 3/15 No.5 Dividing Visual Inspection into 2 sections for | Addition of assemblies

each assemblies (A) and assemblies (B) for both
inner and outer plate, and applying the normal
inspection and the inspection standard IIto the
sampling frequency for assemblies (B) for outer
plate

3/15 No.5 Adding the Go/no go standard to the record of
assemblies (A) and (B), and the number of its

‘go’ s

3/15 No.5 Applying Form 7 for assemblies (B)

3/15 No.6 Change of the recording style from “Go/ no go”
to its number of Counted

Form 1-5 Adding (A/B) to the subject

Form 6 Change of the style of description at 5. to the
number of ‘go’ s in the column “Quantity”
of the row “Q@ Visual Inspection”

Form 7 New entry

(B) and revising the
sampling frequency

Optimization of the form
Same as the above

Same as the above
Addition of assemblies

(B)

Optimization of the form

Adding assemblies (B)
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No. | Inspection Subject Acceptance Criteria Inspection or Test Method Sampling Frequency Data Remark
1. | Chemical C : = 0.08 wt% Check the mill sheet submitted | Per lot Go/No go Form1
composition Mn : = 2.00 wt% by the manufacturer
P : = 0.045 wt%
S : = 0.030 wt%
Si = 0.75 wt%
Cr : 18.00~20.00 wt%
Ni : 12.00~15.00 wt%
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B :L00~L2dwt% |l
2. | Mechanical Yield Strength : = 205 N/mm2 Form2
Property Tensile Strength : = 515 N/mm2 Check the mill sheet submitted | Per lot Go/No go
(DTensile Test Elongation : = 16 % by the manufacturer
HRB =95
Per lot Go/No go
@Hardness Test Check the mill sheet submitted
e |bythe manufactwrer | |
3. | Dimension W 354xL 414xt 3 (+,, mm) (DCheck the mill sheet D100% (DGo/No go | Form3,4
submitted by the manufacturer @Measure
@Measuring the width, length, | @See Table 1 d value
and thickness with a
caliper and a micrometer.
Measurement to be
conducted from any side or
_________________________________________________________________________________________ any point perplate | ||
4. | Neutron Absorption
Test
(DPI Test ( Positive | The measured value of CR being less Check the mill sheet submitted | Per base material for each | Go/No go Formb
Identification Test): | than or equal to the reference value, by the manufacturer heat treatment lot (sheet)
(single point test) “acceptance” .
@Boron uniformity | The measured value of CR being less Check the mill sheet submitted | 2.5% of the number of base | Go/No go See
test than or equal to the reference value, by the manufacturer material for each heat Enclosu
(Grid test) “acceptance.” treatment lot (sheet) re

Sensitive Info. Document(Confidential)
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Assembli
| es A)

______________

i Assembli
i es (B)

Quantity Inspection

Being clear of harmful defects such as
oxides, scales, cracks, overlaps,
wrinkles and unwanted substances.

Same as the above

Whether there is the quantity ordered
or not.

Visual inspect the appearance of
borated stainless steel

Dividing into 2 halves in number
(each half for the outer plate and
the inner plate), and Visual
inspect the appearance of the
borated stainless steel in
accordance to the sampling
frequency ofeach

Counting the number of the
goods delivered.

Outer Plate : 100%
Inner Plate : See Table 1

‘Go’ s

-Number of
‘Go’ s

Number
counted
and
confirmed

Form6,7

Sensitive Info. Document(Confidential)
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Table 1 GP-01 packaging Inspection Frequency

(JIS Z 9015-1)

. e of inspection : Normal
Lot Size b Inspec‘lc)ion Level 11

2 ~ 8 2

9 ~ 15 3

16 ~ 25 5

26 ~ 50 8

51 ~ 90 13

91 ~ 150 20

151 ~ 280 32

281 ~ 500 50

501 ~ 1200 80
1201 ~ 3200 125
3201 ~ 10000 200
1001 ~ 35000 315
35001 ~ 150000 500
150001 ~ 500000 800
500001 And more 1250
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(Form 1)

IS-TC-TC-1685-1 (6,1 8)

Borated Stainless Steel Plate for Pellet Storage Box (A) (B)

Inspection Report (Chemical Composition)

1. Inspection Date : ~

2. Inspection Method
Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria

C = 0.08 wt%

Mn : = 2.00 wt%

P : = 0.045 wt%

S : = 0.030 wt%

Si : = 0.75 wt%

Cr : 18.00~20.00 wt%
Ni : 12.00~15.00 wt%
B : 1.00~1.24 wt%

4. Sampling frequency
Per Lot (Number of Lot : )

5. Inspection Result

Approver

Inspector

Lot No. Mill Sheet No. Go/No go

Remark

Sensitive Info. Document (Confidential)
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Borated Stainless Steel Plate for Pellet Storage Box (A)(B)

Inspection Report (Mechanical Property)

1. Inspection Date :

2. Inspection Method

Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria
Strength : = 205 N/mm2

Tensile = 515 N/mm2
Elongation : = 16 %
HRB =95

4 . Sampling Frequency
Per Lot (Number of Lot : )

5. Inspection Result

Approver

Inspector

Lot No. Mill Sheet No.

Go/No go

Remark

Sensitive Info. Document (Confidential)
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Borated Stainless Steel Plate for Pellet Storage Box (A) (B)

Inspection Report (Dimensional Inspection(D)

1. Inspection Date :

2. Inspection Method

Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria

W 354xL 414%t 3 (£, mm)
4 . Sampling Frequency
Per Lot (Number of Lot : )

5. Inspection Result

Approver | Inspector

Mill Sheet No. Go/No go Remark

Sensitive Info. Document (Confidential)
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Inspector

(Form 4)
Borated Stainless Steel Plate for Pellet Storage Box (A)(B)
Inspection Report (Dimensional Inspection @)
Approver
1. Inspection Date :

2.

3.

4.

1

Inspection Method

Measuring the width, length, and thickness with a caliper and a micrometer. Measurement

is to be conducted from any side or any point per plate

Acceptance Criteria
W 354xL 414xt 3

(£ mm)

Sampling Frequency

Normal Inspection Inspection Standard I

. Inspection Result

(Sampling Number,”Total Number : /S

Unit : mm

Sheet No.

Measured Value

W 354+, ,

L 414+,

b3+,

Go/No go

Remark

+ Measuring Equipment Name

* Measuring Equipment No.

Sensitive Info. Document (Confidential)
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(Form 5)

Borated Stainless Steel Plate for Pellet Storage Box (A) (B)

Inspection Report (Neutron Absorption Test)

1. Inspection Date :

2. Inspection Method
Check the mill sheet submitted by the manufacturer

3. Acceptance Criteria

Approver

Inspector

(DPI test (single point test) : The measured value of CR being less than or equal to the reference

value, “acceptance”

@Boron Uniformity Test (Grid test) : The measured value of CR being less than or equal to the

<« »
reference value, “acceptance

4. Sampling Frequency

(DPI test (single point test) : Per base material for each heat treatment lot (sheet)

(Number of Sheet :

@Boron Uniformity Test (Grid test) : 2.5% of the number of base material for each heat treatment

lot (sheet)

(Number of Sampling sheet,” Total Number of Sheet : /

5. Inspection Result

Lot No. Mill Sheet No. Go/No go

Remark

(DPI Test
(single point test)

@Boron
Uniformity Test
(Grid test)
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IS-TC-TC-1685-1 (11,1 8)

(Form 6 )

Borated Stainless Steel Plate for Pellet Storage Box (A)

Inspection Report (Visual *+ Quantity)

Approver | Inspector

. Inspection Date

. Inspection Method
(DVisual Inspection : Visual inspect the appearance of borated stainless steel

@Quantity Inspection : Count the number of the goods delivered

. Acceptance Criteria

(DVisual Inspection : Being clear of harmful defects such as oxides, scales, cracks, overlaps,
wrinkles and unwanted substances.

@Quantity Inspection : Whether there is the quantity ordered or not.

. Sampling Frequency

(DVisual Inspection : 100% (Total Number of the subject : )

©@Quantity Inspection : Plate Pellet Storage Box (Ordered Quantity : )

. Inspection Result

Entry Quantity Go/No go Remark
1 1 < b .

@Vlsug Go’ s /Inspections™

Inspection

@Quantity Counted*  Ordered

Inspection

* Note: the number of items inspected and counted should always be identical

Sensitive Info. Document (Confidential)
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(Form 7)
Borated Stainless Steel Plate for Pellet Storage Box (B)

Inspection Report (Visual *+ Quantity)

Approver | Inspector

1. Inspection Date :

2. Inspection Method
(DVisual Inspection : Dividing into 2 halves in number (each half for the outer plate and the inner
plate), and Visual inspect the appearance of the borated stainless steel in
accordance to the sampling frequency of each.

@Quantity Inspection : Counting the number of the goods delivered
3. Acceptance Criteria
(DVisual Inspection : Being clear of harmful defects such as oxides, scales, cracks, overlaps,

wrinkles and unwanted substances.

@Quantity Inspection : Whether there is the quantity ordered or not

4. Sampling Frequency

(DVisual Inspection : Outer Plate All (100%) ( )—Total number of it
: Inner Plate Normal Inspection Inspection Standard II
(Number of sampling lot size : / )
@Quantity Inspection : Pellet Storage Box (Counted,”Ordered : / )
5. Inspection Result
Entry Quantity Go/No go Remark
Outer Plate
(Half the Qualified /Inspected™
(DVisual total)
Inspection Inner Plate
(Half the Qualified / Sampled
total)
DQuantity Counted* /Ordered
Inspection

* The quantity Inspected should always be half the quantity of Counted.

Sensitive Info. Document (Confidential)
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Neutron Absorption Property Test
Bohler Bleche GmbH p perty Revision12

Procedure Standard

1 Scope
This document stipulates the inspection principle, the inspection
conditions and procedure, and the acceptable limit for analyzing the
neutron absorption capability and the uniformity of boron per lot in
stainless boron steel sheet, plates or strips.
2 Content _—
-Definitions
-Objectives

-Measuring method

-Test Performance for Pl Test and Homogeneity Test
-Test Report

-Responsibility and Qualification

3 Definition

Lot Sheets, plates or strips of the same thickness that have been

meltted in the same furnace, and then heat-treated and
processed under the same condition

Thin plate(sheet) Flat-rolled product with a thickness of 4.75 mm or thinner

Plate material(plate) Flat-rolled product with a thickness of 4.75 mm or thicker

Strip Cut piece of a sheet or a plate wtih a width of 500 mm or|

narrower

JEN-3 The equipment to measure the neutron absorption capability,

in flat products

Certificate No.900037 The standard Deviation Test Report of homogeneity. 2.2

Certificate

N0.900044 The test report of standard sheet B1 B2. 2.2

4 Obejctives
« Pl Test (PI = Positive Identification Test):

Every sheet, plate or strip is to be inspected by a single measurement in order to demonstate
the expected neutron absorption capability.

« Boron Uniformity Test

Demonstrating that the boron content and, in consequence, the neutron absorption capability is
uniformly distributed anywhere in the sheets or plates ( Mohterplates in case of strips).
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5 Measuring Method

5-1 Principle of Test

- The measurement is based on the principle in which the neutron flux is reduced by the boron
alloyed in the material to be tested. The amount of reduction depends on the content of B10
as the part of the total Boron alloyed in the material and the thickness of the material.

5-2 Test Equipment JEN-3

The Bohler test equipment JEN-3 consists of :
- Test device, consisting of a neutron source Cf252 and a neutron detector
- Reflector table

- Impulse counter

5-3 Counting Time and Count Rate minimum (CRmin)

The counting time depends on the Boron content, thickness of the material and the power of
the neutron source.

The uncertainty of the test method including test equipment shall be a maximum of £2.5%.
This is influenced by both the count rate and the counting time.

Using the following statistical formula based on a standard deviation of 3s the absolute
minimum of the count rate will be calculated:

3 ) J’:\iﬂmin
N! * 100 = 25[%

min

N'_. =14400Digits

Calculated Count Rate minimum:

To avoid borderline cases, a counting time has to be selected to guarantee a minimum
count rate not less than

N'mi" = 15000 (ligitS

The selected counting time for JEN-3 measurements need to be reported.
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5-4 Reliability test of the equipment

5-4-1 Standards for calibration and reliability

For calibration and reliability tests, two standard sheets “B1" and “B2" are used.
BOHLER Neutronit A976 SF / Heat No.: C71643

Sheet thickness t = 2mm

Stand a:3d18 heet Total Content

B =1.84 + 0.010 wt %( 1s) wet chem. analysis
B10=19.9at%

Calculated thereof [B10 =18.4wt %

BOHLER Neutronit A976 SF / Heat No.: C 70796

Sheet thickness t =3 mm
Standagﬂzsheet Total Content

B =1.79 £ 0.012 wt % (1s) wet chem. Analysis
B10=19.9 at

Calculated there of |B10 =18.4 wt %

5-4-2 Calibration of JEN-3

For each new Cf252 neutron source, or after any modeification or calibration of the neutron
detector, or any change in the neutro reflector used, a calibration of the JEN-3 equipment shall
be performed by measruing the count rate (CR) on the standard sheets B1 and B2 on one point
50 times .

CRoB1L............. count rate of standard sheet B1 on the date of calibration
CRos2............. count rate of standard sheet B2 on the date of calibration
CRoB2/ CRoB1

...... calibration count ratio

5.4.3 Reliability test

The reliability test of the JEN3 shall be performed at the beginning of, after completion of the
measurements, and once every 24 hours. The test consists of measuring the count rate CRB1
and CRa2 of the standard sheet B1 and B2 at any one location of each plate 5 times.

The value of the ratio CRe2 /CRB1 of the specific day must be between the maximum and

the minimum calculated values of the updated calibration count ratio (CR‘oB2/ CR'0B1...

updated count rates from the day of calibration due to exponential decrease of the neutron
source activity).
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The statistic error linked to the measurement is defined by * 3 s (s = the standard deviation), the count
ratio therefore shall be within following limits :

CR 4= W OR & - CRps CR gzt 3V CR s
CRm+3vVCR @1 CRp; CR @i~ 3V CR @
Updating equation for the neutron source activity decrease calculation:
’ = *® - {lr2)t /T ’ = * - (In2)t /T

T = half-life period of the neutron source (CF 252) = 2.64 years X 365days

t = number of days since calibration
6. Test performance for Pl and Uniformity test

6.1 Number of measurements

The PI test shall be performed on one location randomly selected on every sheet/plate
(motherplates in case of strips).

The boron uniformity test shall be performed on 2.5% of the sheets or plates (motherplates in

case of strips) per lot based on a square grid method with a distance of 200 mm between the

measuring points.

200 mm
3
200 mm © measuring points
A 4 i Y rd 0 A
v < & O
ah P N m
h he 4 7 hs =4

6.2 Acceptance limit CRIim for Pl and Homogeneity test

To define the acceptance limit, first the factor fmin shall be calculated:
fmin = Bmin X thyin

Bmin = minimum Boron content ordered

thmin = minimum sheet, plate or strip thickness of the order
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Next step is to select a referece test piece out of one sheet, plate or strip of the order
representative for one heat and thickness in the dimension approx. 300mm in square.

This reference test piece shall be rechecked 2 times concerning the Boron content by chemical
analysis to be in accordance to Bref of the reference piece. The mean value of the 3
measurements in total is calculated to Bref of the reference piece. The rechecking is not
necessary if other product analysis must be performed on the same heat and thickness.

But the same procedure to get the mean value is performed.

The absolute minimum of the reference Boron Bref, min including the standard deviation of the
boron homogeneity shall be calculated as follows:

Bzef - rrdn:BTr:f - 2's B horroginity

5 L T
B hunm;:enerr} =+ 0.0117% (according to Bohler certificate no. 900037)

Next step is to calculate the thickness ,thref* with the equation:
thﬂef = frru'n/ B]'ef- min

The reference piece shall be machined or ground to the above calculated thickness thref.

The next step consists of analysing the neutron absorption capacity of the reference test piece by
measuring the count rate (CR) with the JEN3 equipment. 50 measurements are taken at one
location, so that an average value (Crref-mean) and the standard deviation (SCR-ref) is obtained.

R =10 28w
CRIim is defined as: e R Clioa

{:: CRlim

The acceptance limitis :

CR = TRy
Acceptance for Pl test: Im

Acceptance for Uniformity test:

CRmean.... mean value of square grid measurement with a point distance of 200mm






IS-TC-TC-1685-1 (18/18)
Enclosure

TECHNICAL DATA BOHLER Technical Data Page 6/6

7 Treatment of Nonconformity

If the acceptance limit is not fulfilled or there is evidence of a systematic error in the test,

A. repeat the reliability test of the equipment

B. verify the thickness of the sheet, plate or strip.

If there are no discrepancies at point A and B, the following shall be performed:
C. Nonconformity of the uniformity test:

The failed material shall be marked and a nonconformity report shall be written.
D. nonconformity of the Pl test:

the PI test of the sheet, plate strip being statistically repeated 25 times at the same location, and
then calculate the mean value.

If the acceptance limit is still not fulfilled, the material shall be marked and a nonconformity report
shall be written.

8. Test report

For each sheet, plate or strip, a written test report shall be made. This report will be a part of the final
documentation and shall be signed off by both the operator and the supervisor.

9. Reponsibility and Qualification

The inspection shall be performed by NDE personnels who are trained, qualified and certified according
to the NDE Qualification and Certification Program of BBG.
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NFK-MPCF-2011008
Answer for NRC Question

This answer proprietary information and must not be made public.

Welding of the Type GP-01 Transportation Package

1.

Welding method and materials

All welding points in GP-01 package are welding of SUS304 and SUS304. The
welding method is TIG welding that uses 2%Th-W electrode and the inert
shielding gas is argon. The electrode equips itself with SUS Y 308(JIS Z 3321)
designed for SUS 304.

Maintenance of the welding machines and qualification of personnel

The welding machine for welding SUS304 steel material is DC TIG welder.
Calibration of and a performance test of the welding machine are performed on
a regular basis as the maintenance of the equipment. This performance test
serves also as the qualification process of the operating personnel. See
Attachment 1 “the Instruction of Welding Performance Test.” For welding
operator, it is a requirement that they are certified as a welding technician (JIS

7Z 3821) by the Japan Welding Engineering Society.

3. Descriptions of the main factors of welding

(1)

(2)

Maximum permissible temperature
When TIG-welding stainless steel plates, stainless steel plate pipes for piping
and stainless steel rods, the method used is an ordinary one. The base

material is thus unaffected.

Dimensions and configurations of groove

Commonly well-known welding processes are fillet welding, butt welding and
plug welding. Amongst these, groove welding is employed in the overall
processes, except for the fillet welding between the outer plate of the outer
receptacle and the frame, and plug welding between inner plate of the outer
receptacle and the frame. The base material is beveled by a grinder or other
means. The maximum dimension of C chamfering is 1/2 of the thickness of
the base material.

Another welding method apart from the two is spot welding used for nut

stoppers. It is a segment that is not required to have certain mechanical





NFK-MPCF-2011008
Answer for NRC Question

(3) Cleaning the surfaces of weldments
After polishing the surface with a grinder as necessary, clean the polished

surface thoroughly and dry, and then on to welding.

(4) Allowable range of welding position after welding
In principle, JIS intermediate dimensional tolerances are applied as the

dimensional tolerances.

(5) Finish-up of welded joints
As a general rule, welds are not mechanically finished up. The surface after

welding is pickled and then cleaned with a solvent such as acetone.

4. Repair of welding defects
Repairing is to be performed when / if a crack or a pinhole is found in welds by
visual inspection. When repairing, the defective part and its surrounding area
are to be scraped off until the point that the defective part disappears, and re-

welding is performed in the same method as the main welding method.

5. Post-welding heat treatment

Not applicable.

6. Special Welding
Not applicable

7. Inspection

As specified in IS-TC-TC-1684-1 (sent as an answer to RSI-Cr-2).
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1. Outline

This instruction stipulates about the weld performance test for a welding operator, the examinee,

in manufacturing (welding) Type GP-01 Transportation Packaging that Nuclear Fuel Industries

Ltd. employs for transporting pellet fuel.

2. Parts subject to weld performance test

@ Outer receptacle

+ Frame joint ( fillet welding)

« Frame joint (Butt welding)

+ Main body flange joint (Fillet welding)
- Lid - lifting point joint (Fillet welding)

+ Strengthening channel joint

@ Inner receptacle body and lid

3. Evaluation

« Side plate joint (fillet welding)
+ Body flange joint(butt welding)
« Body flange joint (fillet welding)

@D Visual Inspection

@

PT Inspection

(Procedure)

(Evaluation Criteria)

Criterion 1

instruction pattern

Sample 1
Sample 2
Sample 3
Sample 4,5,6
Sample 7

Sample 8
Sample 9
Sample 10

Search by eyes for any defect such as deformation.

Perform Penetrant Test to check penetration instruction pattern.

Interpretation of technical standards for welding electric facilities (Document No : 12
EINFEFE 20) Appendix 22 shall apply.

* There is no cracking pattern in PT

Criterion 2 Judged by linear penetration instruction pattern and circular penetration

- The length of liner penetration instruction pattern to be less

than 1mm

- Circular penetration instruction pattern to be less than 4mm





Criterion 3 -+ Judged by dispersive penetration instruction pattern
- If four or more linear penetration instruction patterns or
circular penetration instruction patterns are lined up in a
straight line, the distance between adjacent penetration

instruction patterns need to exceed 1.5 mm.

*This inspection is to be performed by a certified personnel

® Metallographic examination
(Procedure)
Cut the sample, embed in resin, polish, etch and then observe under a microscope and

photograph.

(Criteria)

That there is no abnormal pore or crack.





Fabrication Inspection
Part Sample Form Current | Welder | Visual PT Metallurigical Test
Photo Pass / Fall
B =

Outer Receptacle

Frame Joint Y
(Fillet welding) F
10
2
SR 2

Outer Receptacle

Frame Joint
(Butt welding)






Fabrication Inspection
Part Sample Form Current | Welder Visual PT Metallurigical Test
Photo Pass / Fall

Outer Receptacle

Main Body Flange
Joint
(Fillet welding)

Outer Receptacle

Lid-lifting Point Joint
(Fillet welding)






Fabrication Inspection
Part Sample Form Current | Welder Visual PT Metallurigical Test
Photo Pass / Fail

Outer Receptacle

Lid-lifting Point Joint
(Fillet welding)

Outer Receptacle

Lid-lifeting Point
Joint
(Fillet welding)

HE 6






Fabrication Inspection
Part Sample Form Current | Welder Visual PT Metallurigical Test
Photo Pass / Fail

Outer Receptacle

Strengthening
Channel Joint
(Fillet welding)

R 7

Inner Receptacle

Side plate Joint
(Butt welding)






Fabrication Inspection
Part Sample Form Current | Welder Visual PT Metallurigical Test
Photo Pass / Fall

Inner Receptacle

Main Body Flange
Joint
(Butt welding)

A 9

—l les

10

Inner Receptacle

Main Body Flange
Joint
(Fillet welding)

#=H 10
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Enclosure 2 to E-58116

TN INTERNATIONAL
STATEMENT OF PROPRIETARY INFORMATION
PURSUANT TO 49 CFR 7.14. 49 CFR 105.30, AND 10 CFR 2.390

I, Eric Delaunay, depose and say that I am the Senior Vice President Nuclear Logistic Operation of TN
International, duly authorized to execute this statement of proprietary information and have reviewed or caused to
have reviewed the information which is identified as proprietary and referenced in the paragraph immediately
below. TN Americas LLC on behalf of TN International, is submitting this statement of proprietary information
in conformance with the provisions of 49 CFR 7.14 and 49 CFR 105.30 of the U. S. Department of
Transportation’s (U.S. DOT) regulations, and with the provisions of 10 CFR 2.390 of the Nuclear Regulatory
Commission’s (NRC) regulations. This information is exempt from public disclosure under the Freedom of
Information Act, 5 U.S.C. 552, as amended, for withholding this information.

The information for which proprietary treatment is sought is contained in Enclosures 1, as listed below:
e TNI Letter COR-20-033226-001 Version 2.0 (Proprietary)
This document has been appropriately designated as proprietary.

Pursuant to the provisions of paragraph 7.14 of Part 7 and paragraph (a) (3) of Part 105 of the U.S.DOT regulations,
and the provisions of paragraph (b) (4) of Section 2.390 of the NRC regulations the following is furnished for
consideration by the U.S.DOT and by the NRC in determining whether the information sought to be withheld from
public disclosure, included in the above referenced document, should be withheld.

1) The information sought to be withheld involves the responses to request for additional information (RAI) for
Model GP-01 Packaging. The information in the response to RAI is owned and has been held in confidence
by TN International.

2) The information is of a type customarily held in confidence by TN International and not customarily
disclosed to the public. TN International has a rational basis for determining the types of information that is
customarily held in confidence by it.

3) Public disclosure of the information is likely to cause substantial harm to the competitive position of TN
International because the information consists of descriptions of the design and analysis of the GP-01
Packaging, as well as company business sensitive information, the application of which provides a
competitive economic advantage. The availability of such information to competitors would enable them to
modify their product to better compete with TN International, take marketing or other actions to improve
their product’s position or impair the position of TN International’s product, and avoid developing similar
data and analyses in support of their processes, methods, or apparatus.

Further the deponent sayeth not. , .
E . Signature numérique de
rnc Eric Delaunay

Date : 2021.01.06
Delaunay 18:52:17 +01'00'

Eric Delaunay
Senior Vice President Nuclear Logistic Operation
TN International

Witnessed by LATOUR (2)225 11.% 12.07

Brig itte +01'00'
Brigitte LATOUR

Project Manager
TN International
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U.S. Department East Building, PHH-23

of Transportation 1200 New Jersey Avenue SE
Washington, D.C. 20590

Pipeline and

Hazardous Materials

Safety Administration

January 12, 2021

Norma Garcia-Santos, Project Manager

Storage and Transportation Licensing Branch

Division of 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

Dear Ms. Garcia-Santos:

In accordance with the Memorandum of Understanding between our agencies, on May 11,
2020, we requested that your office review the Japanese Certificate of Competent Authority
J/2009/AF-96 (Rev. 1), dated August 3, 2018, for the GP-01 package and make a
recommendation concerning our revalidation of the package for import and export use. By
letters dated October 2, 2020 and November 12, 2020 (Docket No. 71-3098 and EPID No. L-
2020-LLA-0107), you provided requests for additional information.

Attached is the response to your RAI letters | have received from our applicant, TN Americas
LLC. Please note they have included an affidavit designating their letter as containing
proprietary information.

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.

Sincerely,

H Digitally signed by Richard Boyle
R|Cha rd Boyle Date: 2021.01.12 14:07:38 -05'00'
Richard W. Boyle,

Radioactive Materials/ Research & Development

Division of Sciences, Engineering and Research
Office of Hazardous Materials Safety

Enclosures
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CONFIDENTIALITY

The information contained in this e-mail and any accompanying documents may contain information that is confidential or
otherwise protected from disclosure. If you are not the intended recipient, please immediately alert the sender by reply e-mail
and then delete this message, including any attachments. Any dissemination, distribution or other use of the contents of this
message by anyone other than the intended recipient is strictly prohibited.

CONFIDENTIALITE

L'information contenue dans ce message et ses piéces jointes est confidentielle et établie a I'intention exclusive de ses
destinataires. Au cas ou ce message ne vous serait pas destiné, nous vous remercions de bien vouloir en aviser
immédiatement I'émetteur et de le supprimer. Toute copie, diffusion ou autre utilisation du contenu de ce message par toute
personne autre que le destinataire est interdite.





