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February 17, 2011
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U.S. Department of Transportation
Attn: Mr. Richard W. Boyle, Chief
Radioactive Materials Branch
1200 New Jersey Avenue, S.E.
East Building, PHH-23
Washington, DC 20590

Subject: Transnuclear, Inc. (TN) Input for the Response to the United States Nuclear
Regulatory Commission (USNRC) Request for Additional Information for
Revalidation of Model No. MFC-1 (Japanese Competent Authority Certificate
J/105/AF-96, Rev. 2) (Docket No. 71-3043; TAC No. L24445)

References: 1. Letter from William C. Allen (NRC) to Richard W. Boyle (DOT), "Request for
Additional Information for Revalidation of Model No. MFC-1 (Japanese
Competent Authority Certificate J/105/AF-96, Rev. 2) (not dated)

2. Letter from Jayant Bondre (TN) to Richard W. Boyle (DOT), "Transnuclear,
Inc. (TN) Input for the Response to the United States Nuclear Regulatory
Commission (USNRC) Request for Supplemental Information Regarding the,
Validation of Japanese Competent Authority Certificate J/1 05/AF-96 for the
Model No. MFC-1 PWR Fuel Assembly Package," August 5, 2010 (TN E-
29735)

This submittal provides TN input for the DOT response to the request for additional information
(RAI) forwarded by Reference 1. Enclosure 2 provides each of the NRC staff RAI items
followed by a response. Certain information in the RAI responses is proprietary. Accordingly,
an affidavit requesting withholding of that information is provided as Enclosure 1, and a
proprietary and non-proprietary version of the RAI responses are provided as Enclosures 2 and
3, respectively. Changed safety analysis report (SAR) pages, for the proprietary and non-
proprietary versions, are provided in Enclosures 6 and 7, respectively.

Related to this revalidation action, the response provided in Reference 2 to a 2010 NRC request
for supplemental information is now known to have contained proprietary information.
Accordingly, the Enclosure 1 affidavit requests withholding of that information as well, and a
proprietary and non-proprietary version of Enclosure 1 to Reference 2 are provided as
Enclosures 4 and 5, respectively.

Should the DOT staff require additional information to support review of this application, please
do not hesitate to contact Don Shaw at 410-910-6878 or me at 410-910-6881.

7135 Minstrel Way, Suite 300, Columbia, MD 21045
Phone: 410-910-6900 * Fax: 410-910-6902



E-30551 Page 2 of 2
February 17, 2011

Sincerely,

Jayant Bondre, PhD
Vice President - Engineering

Enclosures:

1. Affidavit Pursuant to 10 CFR 2.390
2. RAIs and Responses (proprietary version)
3. RAts and Responses (non-proprietary version)
4. Enclosure I to TN E-29735, with Proprietary Markings
5. Enclosure 1 to TN E-29735, with Non-proprietary Markings
6. Changed Pages for the Safety Analysis Report for the Model MFC-1 Package

(proprietary version)
7. Changed Pages for the Safety Analysis Report for the Model MFC-1 Package (non-

proprietary version)



Enclosure I to E-30551
AFFIDAVIT PURSUANT

TO 10 CFR 2.390

Transnuclear, Inc. )
State of Maryland ) SS.
County of Howard )

1, Jayant Bondre, depose and say that I am a Vice President of Transnuclear, Inc., duly authorized to
execute this affidavit, and have reviewed or caused to have reviewed the information which is identified as
proprietary and referenced in the paragraph immediately below, I am submitting this affidavit in conformance
with the provisions of 10 CFR 2.3 90 of the Commission's regulations for withholding this information.

The information for which proprietary treatment is sought is contained in Enclosures 2, 4, and 6 and is
listed below:

1. Portions of the response to Thermal Review item TI in Enclosure 2 of this submittal
2. Portions of the response to Thermal RSI (request for supplemental information) No. 1 in

Enclosure I to TN E-29735, provided in Enclosure 4 of this submittal
3. Certain changed Safety Analysis Report pages in Enclosure 6 of this submittal

I have personal knowledge of the criteria and procedures utilized by Transnuclear, Inc. in designating
information as a trade secret, privileged or as confidential commercial or financial information.

Pursuant to the provisions of paragraph (b) (4) of Section 2.390 of the Commission's regulations, the
following is furnished for consideration by the Commission 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 from public disclosure are portions of radioactive
material transportation cask design analyses, which are owned by others and have been held
in confidence by Transnuclear, Inc.

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

3) Public disclosure of the information is likely to cause substantial harm to the competitive
position of Transnuclear, Inc. and the owner of the information because the information
consists of descriptions of the design and analysis of transportation package for fuel, 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
Transnuclear, Inc. and the owner of the information, take marketing or other actions to
improve their product's position or impair the position ofTransnuclear, Inc.'s and the owner
of the information's product, and avoid developing similar data and analyses in support of
their processes, methods or apparatus.

Further the deponent sayeth not.

Jayt A
Vi•se xU§,,'oh n uclear, Inc.

Subscribed and sworn to me before this 17t" day f "1ea•-6 1 ý4 S

17

Notarey blic - . .o'"xk
My Commission Ex 'es A /I 1- / 5l( "i , C
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RAls and Responses - Non-proprietary Version Enclosure 3 to TN E-30551
RAIs and Responses - Non-proprietary Version Enclosure 3 to TN E-30551

General Description Review

G1 - Clarify the fuel assembly enrichment for which the package is licensed.

The enrichment information provided by the applicant in paragraph (2) of Section 1-8

"Classification of Package" does not agree with the enrichment information provided by the

applicant on page Summary-2 and in both Table 1-A.1 and paragraph 0.7.

The information is needed to determine if the requirements of paragraph 807(a) in TS-R-1

are satisfied.

Response to G I

The description in I-B is wrong, but the description in table 1-A. 1 and paragraph D. 7

(5.0% or less) is correct.

G2 - Clarify the diameter of the lower container.

The lower container diameter shown on Figure I-C.6 provided by the applicant does not

agree with the diameter stated in paragraph C.2.1 (2).

This information is needed to determine if the requirements of paragraph 807(b) in TS-R-1

are satisfied.

Response to G2

The diameter of 1150 mm is correct but the dimension of 1149 mm shown in Figure

I-C-6 is not diameter but rather is the maximum width of the lower container. Please

refer the following figure.

1149 mm Width of lower container

R575 mm(1 150 mm in diameter)

Because the flange position is slightly lower than

90-270 degrees line of the package, the width of

the lower container is slightly different from its

diameter.
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RAls and Responses - Non-proprietary Version Enclosure 3 to TN E-30551

Materials Review

M1 - Withdrawn

Thermal Review

T1 - Perform HAC thermal analysis using appropriate coefficients or prove that the analytical

approach employed in the application submittal is at least as conservative as that required

by the regulations.

The applicant performed a HAC thermal analysis of the package exposed to a fire, and

indicated in the SAR that a value of 0.9 was used as the flame emissivity and 0.8 was used

as the surface absorptivity coefficient.. During a conference call, the applicant stated that a

configuration factor was calculated using the values of 0.9 for the flame emissivity and 0.8

for the surface absorptivity coefficient. The configuration factor calculated, and subsequently

used in the TRUMP code to determine the maximum package temperatures, was 0.735.

This value of 0.735 is considered by the staff to be non-conservative irregardless if it is used

as either an emissivity or an absorptivity coefficient. In addition, the SAR does not show that

using this configuration factor provides analytical results which are at least as conservative

as those which would be obtained if either a flame emissivity coefficient of 0.9 or a surface

absorptivity coefficient of 0.8 were employed.

Also, the applicant specified in the SAR that natural convection heat transfer from the

surface of the package was employed instead of forced convection during the 30-minute

HAC fire. The applicant also specified that natural convection and radiation heat transfer

were used in the HAC analysis during the cooldown period. Although the staff finds the use

of natural convection and radiation heat transfer appropriate during the cooldown period, the

staff considers using a natural convection heat transfer coefficient during the HAC 30-minute

fire a non-conservative boundary condition because the differences in the convective

coefficient between natural convection and forced convection are not negligible.

This information is needed for the staff to determine if the thermal design of the MFC-1

meets the requirements of paragraph 728(a) in TS-R-1.

Response to TI

In accordance with what the NRC pointed out, the applicant has carried out the re-

calculation of the maximum temperature of the fuel cladding of accommodated fuel

assemblies and external/inner surface of the outer container under the following

conditions

1. Analysis condition
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RAIs and Responses - Non-proprietary Version Enclosure 3 to TN E-30551

1) Treatment of emissivity in the atmosphere of 800 degrees C for 30 minutes

SAR: atmospheric emissivity = 0.9 packaging surface = 0.8 (0.735 as

configuration factor)

Re-calculation: flame emissivity of 0.9 and 100% radiation absorption from the

flame

2) Convection between the atmosphere and surface of the package in the

atmosphere of 800 degrees C for 30 minutes

SAR: natural convection ---Nu = 0. 53*(Gr*Pr) ̂(1/4)

Re-calculation: forced convection ---- Nu = 0.036*PrA(1/3)*ReAO. 8 (Colburn's

formula) I']

According to Figure 1, gas velocity during a pool fire is generally assumed to be 5

mis or less. Heat transfer coefficients were calculated considering it as 10 m/s on

the conservative side. The calculation results are shown in Table 1.

Page 3 of 9
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RAIs and Responses - Non-proprietary Version Enclosure 3 to TN E-30551

3) Summary of analysis condition

Item Before HAC fire HAC fire for 30min. Post cooldown

Isolation Yes No Yes

Ambient Still air Engulfed by flame Still air

38 deg. 800 deg C 38deg.

Emissivity Package surface:0.84 Flame :0.9 Package surface 0.6

Ambient 1.0 100% radiation (oxidized surface of

absorption from steel)

flame into packaging Ambient 1.0

surface

Convection Natural convection Forced convection Natural convection

(heat transfer

coefficient)

The analysis model and thermal characteristics of the package components are the same

as those of the SAR analysis.

2. Result of the analysis (comparison with SAR results)

The analysis results of the re-calculation are as follows;

(1) Maximum temperature

Re-calculation SAR

Maximum Temp. Time Maximum Temp. Time

Surface of 490 deg. C 0.5h 440 deg. C 0.53h

cladding

Internal cylinder 698 deg. C 0.5h 656 deg. C 0.53h

External cylinder 794 deg. C 0.5h 793 deg. C 0.5h

Atmosphere 800 deg. C 800 deg. C

Remark: Time (Time after commencement ofHA Cfire)

Time history of the temperature in the above parts is shown in the Figure 2.
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. RAls and Responses - Non-proprietary Version Enclosure 3 to TN E-30551

(2) Internal pressure of the fuel rod

The fuel rod with the maximum initial internal pressure is typel 7xW 7with initial

enrichment of 4.1%.

For this, the pressure and the stress in the fuel rod under the maximum temperature are

as follows.

The fuel rods that form containment boundary of this package maintain its integrity even

under hypothetical accident conditions of transport.

Re-calculation SAR

Maximum pressure 8.34 MPa.G 7.79 MPa G

Stress criteria of fuel rod 260 MPa 280 MPa

Maximum stress of fuel rod 61.2 MPa 57.2 MPa

[1] "Advisory Metrical for the IAEA Regulations for the Safe Transport of Radioactive

Metrical", IAEA Safety Standards Series, No. TS-G-1. I (ST-2)

[2] Bainbridge, B. L., and Keltner, N. R., "Heat transfer to large objects in large poolfires",

J. Hazardous Materials, 20, (1988).

[3] JSME Data Book. "Heat Transfer", 4"h Edition, (1986)
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RAIs and Responses - Non-proprietary Version Enclosure 3 to TN E-30551
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Figure 2 Temperature History of Each Part under Hypothetical Accident Conditions of Transport
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RAIs and Responses - Non-proprietary Version Enclosure 3 to TN E-30551

T2 - Correct the temperature range of the package in the specification of the component

section.

The applicant reported the temperature range of the package in the specification of the

components section of the SAR 11-B.3, specifically under the relief valve portion of the

section. This temperature range is inconsistent with the previously specified temperature

range for the package. The temperature range that was shown in the discussion is -20°C

and -730C (SAR page lI-B-7) when the correct temperature range for the package is

between -20 0C and + 730C (SAR page 11-B-9). The applicant is required to correct the sign of

the temperature range of the package.

This information is needed to for the staff to determine if the thermal design of the MFC-1

meets the requirements of IAEA TS-R-I.

Response to T2

-73 degrees C is a misprint. Therefore it will be corrected to 73 degrees C.

Operating Procedures & Maintenance Review

P1 - Withdrawn

P2 - Provide torque values for securing fuel assemblies within the package.

Paragraphs (7)(e) and (7)(f) of Section A1.2 "Loading Procedures" direct that bolts be

tightened, and the flow chart "Fuel Assembly Loading Flow" shown in Figure IV-A2 directs

personnel to "Check the given torque of the clamping frame retainer plates". However,

torque values are not specified within Section A1.2 for any operation associated with loading

fuel assemblies and no torque values were found in the Section I, "Package Description".

This information is needed to determine if the requirements of paragraph 612 in TS-R-1

are satisfied.

Response to P2

The specified torque concerning tightening fuel assemblies is as follows;

(1) Jacking screw bolt of pressure pad incorporated in clamping frame: 784 N- cm

(lateral tightening)

(2) Jacking screw of the top closure: 784 N-cm (longitudinal tightening)
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RAls and Responses - Non-proprietary Version Enclosure 3 to TN E-30551

P3 - Clarify the method used to secure tightening bolts (Figure IV-AS) in paragraph (8)(c) of

Section A1.2 "Loading Procedures".

Neither Figures IV-AS and IV-A6 nor the instructions in paragraph (8)(c) of Section A1.2

clearly indicate what prevents the tightening bolts from being inadvertently removed during

transit.

This information is needed to determine if the requirements of paragraph 612 in TS-R-1 are

satisfied.

Response to P3

The procedure of the securing main body fastening bolts (40 sets) are shown as

follows and the following information will be added in the paragraph (8)(c).

(1) Tighten quarter-turn bolts until specified position (90 deg. clockwise) using open

ended spanner.

(2) Tighten setscrew of quarter-turn bolts using hexagon socket screw torque wrench

1137N-cm and 892N-cm) in accordance with the following order, (reference the

following figure).

1) Tighten the first nine (No.8 to 16) bolts with torque of 1137N-cm

2) Tighten the second nine (No. 28 to 36) bolts with torque of 1137N-cm

3) Tighten the third eleven (No. 37 to 40, 1 to 7) bolts with torque of 892N-cm

4) Tighten the third eleven (No. 17 to 27) bolts with torque of 892N-cm
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Enclosure 5 to TN E-30551 - Enclosure 1 to TN E-29735, with Non-proprietary Markings

RSIs and Responses Enclosure 1 to TN E-29735

General Information

RSI-1: Provide the application in the proper electronic format as described on the NRC

website for docketing (both the proprietary and non-proprietary versions).

The PDF requirements are listed in Section 2.9 of http://www.nrc.qov/site-help/e-

submittals/luide-electronic-sub-r5.pdf. Reference Materials for Electronic Submissions can

be found at http://www.nrc..ov/site-hell/electronic-sub-ref-mat.html.

It is recommended that the Applicants download the Adobe Distiller Profile (base on

the version of their Acrobat Pro), and use it to convert documents into PDF. Also,

Download Adobe Preflight Profile (base on the version of their Acrobat Pro), so you

can verify whether your PDF(s) met NRC's requirements or not. Detailed instructions

on how to download/install the Profile, and how to convert documents to PDFs are in

the "Desk Reference Guide for PDF Generation" at

http://adamswebsearch2.nrc.gov/idmws/doccontent.dll?librarv=PU ADAMSAPBNTA

D01&ID=062020192.

* In the finalizing phase, prior to submitting the documents to the NRC, the Applicants

should follow the examples in "Simplified Checklist Document Submittal Checklist" to

ensure their PDFs complied to NRC's requirements.

This information is required by the staff to verify the compliance with 10 CFR Part 2, Subpart

J and Subpart C, Part 13, and Part 110

Response to General Information RSI-1

The reference material discussed in the RSI has been reviewed. Based on that review, the

two associated Transnuclear, Inc. submittals (TN E-29032 of 2/24/10 and TN E-29369 of

4/30/10), and this submittal, have been processed into the proper electronic format, as

follows:

* The files are pdfs in version 9.3 of Adobe 9, with optical character recognition (OCR)

applied, except for calculational input/output files, which must stay in the format of the

computer application in which the NRC staff will use them.

* All file names are less than or equal to 49 characters.

" No files are larger than 50MB.

" There are no passwords or security settings.
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Enclosure 5 to TN E-30551 - Enclosure 1 to TN E-29735, with Non-proprietary Markings

RSIs and Responses Enclosure 1 to TN E-29735

* Transmittal letters, with explanatory information, are provided.

* The resolution of scanned pages is 300 ppi.

* Color is minimized but is sometimes needed for graphical clarity.

* The files do not contain oversized pages

" Hyperlinks (bookmarks) have been created in the larger documents.

* The files are believed to be free of viruses and free of macros.

" In the case of the safety analysis reports, which are living documents, the entire

document is provided.

Thermal

RSI-1: Validate the TRUMP thermal code using experimental data obtained for similar

geometries as those requested, which include similar heat transfer characteristics. In lieu of

the validation, the staff would accept for review a thermal evaluation based on a more

commercially available code (ANSYS, SINDA/FLUINT, FLUENT, etc.).

The thermal evaluation under hypothetical accident conditions (HAC) of transport are based

on the TRUMP thermal code. As stated in the application, TRUMP is a heat transfer

calculation program which was developed by Lawrence Radiation Laboratory in 1968. The

staff is not familiar with this code.

This information is required by the staff to verify compliance with IAEA Regulations TS-R-1,

2005 Edition.

Response to Thermal RSI-1

In order to confirm the adequacy (conservativeness) of the thermal analysis by TRUMP code

in the event of HAC described in chapter Il-B of safety analysis report, the analysis result is

compared with the thermal test result using prototype container(full scale model)

accommodating dummy fuel assembly (described in the chapter Il-F of safety analysis

report).

According to SAR, the maximum temperature of fuel rod in the thermal test is 115 degree C

(shown in page 11-F-43), on the other hand, the result in thermal analysis in chapter Il-B is

440 degree C (shown in page 11-B-21).

The reason why the result has such redundant conservativeness is modeling

of deformation for both outer and inner surface of outer shell due to 9m horizontal (side)
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Enclosure 5 to TN E-30551 - Enclosure 1 to TN E-29735, with Non-proprietary Markings

RSIs and Responses Enclosure 1 to TN E-29735

drop. Although deformations of both inner and outer are partial, the residual wall (balsa-

wood) thickness of the outer shell is only 23 mm (119.3 mm = thickness without deformation

= ref. Table I-C-1 in page I-C-27) shown in Fig-II-B.2.

Proprietary Information Withheld
Pursuant to 10 CFR 2.390
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Enclosure 5 to TN E-30551 - Enclosure 1 to TN E-29735, with Non-proprietary Markings

RSIs and Responses Enclosure 1 to TN E-29735

Materials

RSI-MI Provide specific alloy designations (SA-, or UNS number.) or copies of the references for the material properties for tables II-A, Fig II-
A.2,3, Table 11-B.3 and tables in Sec II1. Designations such as SS400 are insufficient)

The materials designations are either too broad such as SS400, or are Japanese designations (Sec Section III tables). In order to verify the
chemical and mechanical characteristics of these materials, the US designations (SA-, or UNS number.) or copies of the references for the
material properties are needed.

This information is needed to determine compliance with TS-R-1 Section 646.

Response to Materials RSI-MI

The specific alloy designations corresponding to the Japanese standards are shown in Table 1.
The chemical components and mechanical properties for each material are shown in Table 2 and Table 3, respectively.
Inspection certificates and material test reports are also included.
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Enclosure 5 to TN E-30551 - Enclosure 1 to TN E-29735, with Non-proprietary Markings

RSIs and Responses Enclosure 1 to TN E-29735

Table 1 Correspondence Table for American / Japanese Standards
Japanese Standard American Standard

Material UNSDesignation JIS No. ASTM ASME AISI, SAE cod
code

SS400 G3101 A 36/A36M SA-36/SA-36M -

SA-283/SA-283M Grade
SM490A G3106 A 283/A283M Grade B B

B

Al 09/Al 09M
Carbon steel SPCC G3141 Temper4,5, SA-1008/SA-1008M -

- A1008/A1008M

S25C G4051 1025

STK400 G3444 A500/A500M Grade B,
A501

Low-alloy SCM435 G4053 4137
steel (G4105)

Stainlessailes SUS304 G4304 A276 Type304 SA-276 Type304 - S30400
alloy

A1011/A1011M SA-1011/SA-1011M
Mild steel SPHC G3131 CS Type A,B, DS Type CS Type A,B, DS Type

I I I A,B A,B
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Enclosure 5 to TN E-30551 - Enclosure 1 to TN E-29735, with Non-proprietary Markings

RSIs and Responses Enclosure 1 to TN E-29735

Table 2 Chemical components*

Chemical components
Designatio JIS No. Carbon, Silicon, Manganes Phosphoru Sulfur, Nickel, Chromium, Molybdenum

n max max e, max s, max max max max I
max

SS400 G3101 - - - 0.050 0.050 - -

SM490A G3106 0.20 0.55 1.65 0.035 0.035 - -

SPCC G3141 0.15 - 0.60 0.100 0.050 - -

S25C G4051 0.22- 0.28 0.15-0.3 0.30 - 0.60 0.030 0.035 - -

5

STK400 G3444 0.25 - 0.040 0.040 - -

G4053 015-03
SCM435 (G4105 0.33-0.38 . . 0.60-0.90 0.030 0.030 0.25 0.90-1.2 0.15-0.30) 5

SUS304 G4304 0.08 1.00 2.00 0.045 0.030 8.00 - 10.5 18.00 - 20.0
0 0

SPHC G3131 0.15 - 0.60 0.050 0.050 -

*JIS (Japanese Industrial Standard)
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Enclosure 5 to TN E-30551 - Enclosure 1 to TN E-29735, with Non-proprietary Markings

RSIs and Responses Enclosure 1 to TN E-29735

Table 3 Mechanical properties**

Sy Su E
Designation JIS No.

T= - 30 -40 T=75 T=100 T=-30-40 T=75 T=100 T=20

SS400 G3101 245 231 220 402 381 372 2.06
G4053

SCM435 G4053 784 711 685 931 847 847 2.06(G4105)

T: Temperature (E)

Su: Design tensile stress (N/mm 2)

Sy: Design yield stress (N/mm 2)

E: Young's modulus(x10 5 N/mm 2)

** Technical standards on structures, etc. Related to nuclear facilities for power generation (Notification No. 501, 1980)
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X * -5113 MITSUBISHI HEAVY INDUSTRIES,
P,,•h.- LTD.-KOBE
P_,d•.,,•. ordr •. : ;93047B

¢ M•ITSUBISHI CORPORATION.
Trrdmnq Co..,

KBF -1B01730
sRf C~lritt NO..

p• _0• u_mB 3-='%--
INSPECTION CERTIFICATE

NKK -- =F .

ca IN v DS-47-006-02/01

:1992-9.4..07

~- 0A067182

C....*DSCO
X
m-i..Is00

m01 03101 STEEL SHE!

:JIS G3101 SS400
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Rol No It 90..O t

Rai Na., 4 "MM~ :~. :1t~e~ sizeLOT j 1 AL CS n U z r oV - N'M

32601401 - -- E14 A
9250 014.50X 1524 X 6096 14 1 4 { 211 14 1 QI
_______TOTAL 149.'~ - -2K I

SPE91IED~L _U N
R ~ ~ ~ I 2___5___4002______

_STADAR Us150 SN I I- I -
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WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN TESTED
AND INSPECTED WITH SATISFACTORY RESULTS IN ACCORDANCE WITH THE
REQUIREMEUTS OF THE ABOVE SPECIFICATION.
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SCM
96.

Purchaser -

P. O. No. 2930478 ,A387191-01 SC

Material Spec.: JIS 4105(1979) SCM435

MATERIAL TEST RI
W 4 R JR)a a 11

Date : b Zp;. . ± Jrd

Report No. 57B1
EPORT (Mlsof)

TAKENAKA BEISAKUSHO CO., LTD.

Oct, T Head Office: 178 Hishe, Hlpshl.Oulgs.

Lot No. - Arr. No.:(a- .1tA•)(rl~lQHeat No. 05510
fig 01

CD

0

Steel Dimension Chemical Composition

Works (t) (it * 9t * ) (%XX100 x.e_•P P, 5)
Elements C% sl% MR% P% S% - Cu% N• • cr% Mo% V% NI+Cr%( W x ) 'p t + w Q + - ( 19 30 ( % I O (% x Io0 O)I

Specificauon 33 15 60 max max max max 90 15

(M24x2) (• ) -38 -35 -85 30 30 30 25 -120 -30 -

AS 25 mm Resulu 36 25 78 17 21 11 6 109 16 -

Items Test Test Piece Yield Tensile Elun-a. Reduction Impact Test (W!" A 0 Hardness Heat Treamnt (M•M)
( Temp. Point Strength tion of Area JI:S zZZU 3 (L NmzQc TpCiSI) A~-'l~ ~ 4r O)20C1U,2mm(lOxi60 " (0 •) Normalle- Quench-! Temper.

(•] (KUe~rtJ•-M) M&q~f~q•O ' (qAs) (*t• M• (a• r9) 2 U," M a 1 g atl tae

JIS Z2201 kO/MM2  k8f/-2 % % k(t3/2 ) 2(A)J (* •

4 *Stmin Avguado 0C 0C
Specification" min min min rminA n 269 830 530

O ish) °C mm 1 80 95 15 50 8 - -331 - -880 -830

Results
22 14x50 96 105 19 60 16 15 15 - 321 - 870 600

1.17Hr 2.12Hr
O.• V.c

0

Cn

(D
Cn

01

0

CD,

0

C0
C14

z

0~

_0

CD

=3
0a
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We hereby certlfy that the material described herein has been manufactured and tested
satlsfactorlly in accordance with the requirements of the above specification.

AbJ CSt..J Wo•,. I ,,4 Certified by r --Steel Works KSL: Kobe Stee. Ltd.

NS: N;Pa Stel Oopoailon

SM: Stumitomo Metal kIdustfies Lid.
("h*KX33A*Wk

KSO: Kawasaki Steel Corpdorei.
(jlPKA3A**)

AC,

DS: D"llo Steel 0.. LI.
. kF"k•kmA:

Inspection Section (03MM)
SS: Sonyo Speoil o. LWd. T& Tom Steel Co.. Ltd.
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MITSUBISHI HEAVY INDUSTRIES,
LTD.-KOBE

ru.ch.s..v *Ord., M. : 2930478
• MILTSUBISHI CORPORATION.

tt.lxfgn*09 ABA -_1O1TZN
ft .f.ma.. No.

INSPECTION CERTIFICATE

KKC

D4

_& 4.4. 16

9 n004 A5-3785
coU iit.ts No. -01 (Mi)

C,,
CD
-0
0.
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CD
c',C.%-,,l-A

C.

ji a 1;
speclflIctS@I0

flUE KULLE1J SEl U A

JIS 03106 SM490A

vat. 1992-03-23

No.,
Lantrutio ofe 0A067 183

Ct.tN.. -AD2MI47

(0

0

Roll No. 4t N DI.,lD WC.,bss1tlW
Rol o. 

"r.01Cmpstoens~ls test L

.* , Y.P X = T.5 El

il * Its.. size (MM) .a.ntitv Hass C Si kn P S ý+u iCoV bC-- rN/MM2 ,/MM TEST
dout N o He. x xo14 X L1o0 , A•l0 1ý00 KX XXKzn%9•NO.W2% I

TUt A E ' .R E O OTA, 71 6 0 SC .! . . I I I LIII I I i l I3- URC~HASER'S ORDER NO DA 0~7135 SC- - - - -- 
O

48022 001 6.00 X 3048 X 5000 .. 1 171851 2,4146 1V6_ '.I1 1 1115443B

SPECIFIED IL E It I I I
STANDAR. LAE_4A__0___5__60__5 _ 1 6 a . ,
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AND INSPECTED WITH SATISFACTORY RESULTS IN ACCORDANCE WITH THE
REQUIREMENTS OF THE ABOVE SPECIFICATION.
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Boron stainless steel (Skin)

ORDER Na INVOICE Na* * OA-A-02-4127 i ---... 06&-&004
CUSTOMER ORDER ik
Ko*4*• 293047BOA027174-01SC

I
INSPECTION CERTIFICATE

WORKS
a f49tw

0.1 
9.

TEL 0427i

WFON METAL rU ~JLTD.

(79)1813 2 6. 5
CU MB1MR 7 t7T4-A()
M13c
D3ST71A7M = DATE

DaT a 1992. 6. 3

ftoj-l OAE-6822 Rev. 0
5P.OIPWA•OUMa

cc
CD

0
h'

TYI
a 11NTK3O4Bo IN f#80-2 I M 4.5 X 980.0 X 41260.0TETDYI(RU

F. I QUANTny AS TEIST DETAIL (][IAN)

HEAT No. :HRGE NO. It Ikt 2 K9 PLATE NO.
12294203 [0S0078 .1 146 j233975

CHEMICAL COMPOSITION

PoC. Si Ma P 8 Ni C. Or B _ _ _ __ _ _ _

mx0.030 1.0 2.00 0.04S 0.030 13.00 20.00
M m.-1 ___ __ __ __ 9.00 18.00 1.00 _______________

L 0.013 0.61 1.76 0.019 0.001 ?.45 18.53 1.11
LC 0.012 0.61 1.75 0.019 0.002 9.48 18.58 1.13 115

I .01 0.62 1.76 0.019 0.002 9.48 18.57 1.13 *ail],1

02% HRB

kg.f•/=m2J kaf/mn2] .
•u ~99 :

,,ix 25 55 14f . 7.75/
il T3 67 2 7W 1 -mll79

37 69 20 94 N430)

N'OTE(*) (M *t2 06 (I A2 15- A, w
MM - • - 11 40'C X 5. 5 92060021S03 A

T.P JIS Z 2201 13B-4
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Enclosure 7 to TN E-30551

Changed Pages for the Safety Analysis Report for the Model
MFC-1 Package (non-proprietary version)

Pages Included:

" I-B-1
* IV-A-4
" IV-A-4-1 (new page)



I-B Classification of Package

This package is designed as a type A packaging containing fissile material.

(1) Contents in this package are PWR new fuels, which are made of uranium 235 of Rev.

natural uranium enriched 5wt% or less. The A2 value of the uranium 235 Is unlimited. I
(2) This package contains 15g or more fissile material, uranium 235.

I-B-I



Rev
(h) Fix the hexagon. bolts, and tighten the jackscrews for fixing nozzles on the top

end with tightening torque of 784N-cm

(7) Housing of cross frame

(a) Install the wire attached to the crane to the eye plate above the cross frame with

shackles,

(b) Remove the stabilizing bars from the cross frame, and fix them In place with

hexagon bolts.

(c) Put back the cross frame in a horizontal position slowly, and put back the

crossbar in place.

(d) Tighten and fix the hexagon bolts to the cradle assembly. Rev

(e) Tighten the support grid pads on the top nozzle with the tightening torque of

784N-cm using a torque wrench. Furthermore, tighten the fixing nuts not to

loosen bolts. Rev

(f) Tighten the support grid pads on the clamping frames with the tightening torque

of 784N-cm using a torque wrench. Furthermore, tighten the.fixing nuts.

(g) Check the 0-rings.

(h) A representative of Quality Assurance section shall Inspect the results of a

series of operations mentioned above.

(8) Installation of the top cover

(a). House the auxiliary legs in.place, and fix them with hexagon bolts.

(b) Place the top cover on the lower container With lifting wires.

(c) Fasten the tightening bolts so that they are fixed by the bolt receptacle (See Fig. Rev

IV-A. 5 and Fiq. IV-A. 6) In accordance with the following sequence

1) Tighten quarter-turn bolts until specified position (90 deg. clockwise) using open

ended spanner

2) Tighten setscrew of quarter-turn bolts using hexagon socket screw torque

wrench (1137N cm and 892N. cm) in accordance with the following order; (ref.

following figure)

a) Tighten the first nine (No.8 to 16) bolts with torque of 11.37N-cm

b) Tighten the second nine (No28 to 36) bolts with torque of 1137N-cm

c) Tighten the third eleven (No37 to 40, 1 to 7) bolts with torque of 892N-cm
d) Tighten the third eleven (No17 to 27) bolts with torque of 892N-cm

IV-A-4



Tomae: 1l37N-cm

97 26 95 2A 1

Rev

I

I-

2

3

0 0

O - MFC-1 Container 0 0
0

0 000000000000000 0 0

23

22

21

a
I-0

4 5 6 7I 4567
8. 9 10 11 12 13 14 15 16 17 18 19 20

) Torue: 1137Ncm

(d) Quality Assurance section shall confirm the tightening condition. In the above
.(c).

(e) Put the seal in place to show loading completion.

(9) Measurement of dose equivalent rates

Quality Assurance section shall measure dose equivalent rates on the surfaces

and at each point of I m from the surfaces of the packaging with GM survey.

meters. Confirm that no measurement exceeds 2mSv/h and 0.1 mSv/h

respectively, and record the measurement results.

(10) Shipment

Load or unload a package with enough care not to damage its safety using a

crane or a folk lift that can sufficiently withstand the. total weight of the package.

IV-A-4-1


