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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/105/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
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Sincerely,

Wm

Jayant Bondre, PhD
Vice President - Engineering

Enclosures:

Affidavit Pursuant to 10 CFR 2.390

RAls and Responses (proprietary version)

RAls and Responses (non-proprietary version)

Enclosure 1 to TN E-29735, with Proprietary Markings

Enclosure 1 to TN E-29735, with Non-proprietary Markings

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

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

oA WN -

N




Enclosure 1 to E-30551

AFFIDAVIT PURSUANT
TO 10 CFR 2.390
Transnuclear, Inc. )
State of Maryland ) SS.
County of Howard )

I, 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 2.390 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 T1 in Enclosure 2 of this submittal
Portions of the response to Thermal RSI (request for supplemental information) No. 1 in
Enclosure 1 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 of Transnuclear, 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.

J ayéﬁt liandm,

ézdgsnucleal Inc.
“- 7,

Subscribed and sworn to me before this 17" day §@Q§?§§Ni m, 2’;

Shi 3*?

W m a% 4, 2002 i §
Notaly@(xblic MU "),,,0 4”0.99‘.".‘3*'6 \(\)§
My Commission Ex;é/esﬁ /¥ goM Imﬁ,xupu“\\ W&
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RAls 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 fo G1

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 1-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

..ﬂ.'!;

IMOLXOME KG

" R575 mm(1150 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 T1 -

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

Page 2 of 9



RAls 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*Pr(1/3)*Re"0.8 (Colburn’s
formula) !

According to Figure 1, gas velocity during a pool fire is generally assumed to be 5
m/s 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.
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RAls and Responses — Non-proprietary Version

Enclosure 3 to TN E-30551
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Proprietary Information Withheld Pursuant to 10 CFR 2.390
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RAIls 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 440deg. 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 of HAC fire)

Time history of the temperature in the above parts is shown in the Figure 2.

Page 5 of 9




. 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 7x17with 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-1.1 (S5T-2)

[2] Bainbridge, B. L., and Keltner, N. R., "Heat transfer to large objects in large pool fires",
J. Hazardous Materials, 20, (1988).

[3] JSME Data Book: “Heat Transfer”, 4" Edition, (1986)

Page 6 of 9



RAls 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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RAls 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 -73°C (SAR page 1I-B-7) when the correct temperature range for the package is
between -20°C and + 73°C (SAR page 1I-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-1.

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 |V-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 |, "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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RAIls 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

K ® Torane: 1137NMNem K

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24

Q00000000000 Q00Q0O000Q
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p = o g
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‘9 0000000000000 0000 2

4 5 6 8 9 10 1¥ 12 13 14 15 16 17 18 19 20
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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.gov/site-help/e-

submittals/quide-electronic-sub-r5.pdf. Reference Materials for Electronic Submissions can
be found at http://www.nrc.gov/site-help/electronic-sub-ref-mat.html.

o Itis 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?library=PU_ADAMS*PBNTA
D01&ID=062020192.

¢ Inthe 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:

e 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.

o Allfile names are less than or equal to 49 characters.

¢ No files are larger than 50MB.

e 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

e Transmittal letters, with explanatory information, are provided.

» The resolution of scanned pages is 300 ppi.

e 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.

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

e 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 1I-B of safety analysis report, the analysis result is
compared with the thermal test result using prototype container(full scale model)
accommodating dgmmy fuel assembly (described in the chapter II-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 II-F-43), on the other hand, the result in thermal analysis in chapter II-B is

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

The reason whythe result has suchredundant 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

RSls 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

RSls 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 li-
A.2,3, Table II-B.3 and tables in Sec Ill. Designations such as SS400 are insufficient)

The materials designations are either too broad ,such as SS400, or are Japanese designations (Sec Section Il 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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RSIs and Responses

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

Enclosure 1 to TN E-29735

Table 1 Correspondence Table for American / Japanese Standards

Japanese Standard

American Standard

Material | pesignation | JIS No. ASTM ASME AISI, SAE| NS
SS400 G3101 A 36/A36M SA-36/SA-36M ] .
SM490A | G3106 | A283/A283M GradeB | S 20%/SAZ8M Grade ; ]
AT09/A109M
Carbon steel SPCC G3141 Temper4,5, SA-1008/SA-1008M - -
_ A1008/A1008M
S25C G4051 i ] 1025 -
| STRa00 | Gaaaa | ABOO/AS00M Grade B, ] ] _
A501
Low-alloy G4053
vl somass | Zatoe ] i 4137 i
Sti'lm‘;ss SUS304 | G4304 A276 Type304 SA-276 Type304 ] $30400
A1011/A1011M SA-1011/SA-1011M
Mild steel SPHC G3131 CS Type A,B, DS Type | CS Type A,B, DS Type - -
AB
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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 | ;o\, [ Carbon, Silicon, | Manganes | Phosphoru | Sulfur, [ Nickel, Chromium, | Molybdenum
n max max e, max s, max max max max ,
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 | O 55~ 03] 030~060| 0030 | 0035 ; ; .
STK400 G3444 0.25 - - - 0.040 0.040 - - -
G4053 015~03
SCM435 | (G4105{0.33~0.38 | 5 ~10.60~0.90 0.030 0.030 0.25 0.90~1.2 0.15~0.30
)
SUS304 | G4304 |  0.08 1.00 2.00 0.045 | 0.030 |800 ] 10.5 18'°°O~ 20.0 ;
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

RSls 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 | Z410s) 784 711 685 931 847 847 2.06

S,: Design yield stress (N/mm?)
E: Young's modulus(x10°> N/mm?)

T: Temperature (0)
S.: Design tensile stress (N/mm?)

** Technical standards on structures, etc. Related to nuclear facilities for power generation (Notification No. 501, 1980)
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AND INSPECTED WITH SATISFACTORY RESULTS IN ACCORDANCE WITH THE
REQUIREHENTS OF THE ABOVE SPEGIFICATION.
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£ Ed = =
E Roll No. “G ~ ] I - = B Chewical Composition % S
), .
é s = 1tenl Size a-!'.g{nv &As'; c|siiMn| P |SCuUNi|Cr|Mo|V Nbfn TEST
2 lHeat No. o . WX ¢ *100__ <1000 X100 o NG,
S ORDER NO : Fi&lZ-O’ FC s
T132501401 ZI { ]%Eﬂq A
8250 001! 4.50X 1524 X 6096 161 4 92%_ 1l d 1
3 TOTAL . 4 9 '
PECIFIED VALU
MIN =
STANDAR ADLE S0
E TEST Fll. T
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AND INSPECTED WITH SATISFACTORY RESULTS IN ACCORDANCE WITH THE

WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN TESTED K
REQUIREMENTS OF THE ABOVE SPECIFICATION.
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SCM435

Purguegs + = T M EAHT

MATERIAL TEST REPORT

& Date : Sept. 3rd 1992
(Ri75B )
Report No. S7B1
(mEE3)

TAKENAKA SEISAKUSHO CO., LTD.

78 5B AR -
(4 o #) R T 8 1E D
P. 0. No. 2930478 BA387191-01 SC . Oct, T Head Office: 178 Hishie, Higaski-Onaka.
(ZREXET) . AnT4 * £ WAMMEIXT1708%
Material Spec. : JIS G4105(1979) SCMA435 Heat No. 05510 " Lot No. — =« Arr, No.
D) ) : (05 FBR) (mmns)
Steel Dimenslon Chemical Composition t
Works - & B (t 2 X 9) (%X%100 Except P, S)
Elements C% Si% Mn% P% sS% Cu% Ni % Cr% Mo% V% | Ni+-Cr%
(SH) 9y 2072~ (s 39 (% 1000) | (% % 1000)
Specification | 33 15 60 max max max max | 90 i5
U2 ¥ -38 ~35 -85 30 30 30 25 -120 | =30 f— -
(M24x2) .
AS | 25m gy 3 | 25 | 8 {17 |2 |n 6 | 109 | 16 |— —
Items | Test Test Piece Yield Tenslle Elonga- | Reduction Impact Test (% I;l) Hardness Huat Treatment (MAL)
Temp. Polnt Strength tion of Ares 0, (& x) Normaliz-] Quench- | Temper-
WA | oo | oen | oman | @o | @ 20°c¢ _U,2um(10x10 ue | ine e | o
2 2 2 geast
Js zzzo1 |kgf/mm” kef/mn % kgfn/cm ! gz N (g::&)
Specification RRBR | min min min mia Avw min | o9 830 | 530
“ww | ° o 80 95 15 50 8 — -331 — | -880 |-630
‘(‘:‘:ﬁ)‘ 22 | 14x50 96 105 19 60 16 15 15 — 321 — | 870 | 00
1.17He [2.12Hr
0.Q | w.c

Steel Works -
(B}

KSL: Kobo Steel, Ltd

(HRa

M7

NS: Nippon Stesl Corporation

(S EHBURRARE)

SM : Sumitomo Metal Industries LW, AS: Abh Stoel Works, L.

(XA R T RUA 24

KSC: Kawasski Steel Corporation,

IR A H)

DS: Daido Stest Co., Lad

We hereby certify that the material described herein has been manufactured and tested
satisfactorily in accordance with the requirements of the above specification.
(J:E”l’”&')ﬁ!\ MEOKBEABL TN L EERKRLE ﬂ

Certified by

Inspection Section (mm
SS: Ssnyo Spechl Co, Litd. T8: Toa Stes! Co., Lt
QUISSSPEBEMEL R 2 dt)

T (RSt et)
CKENARHEAR )

—Pe O~
(+ -rxf—m*&)\’.
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M ovdee e 2030478 INSPECTION CERTIFICATE he :1992-03-23
% MITSUBISHY CORPORATION. . R . ” Iy .
oy —RBA=TBOT7ZN j r  BxmwaRet - -
E?Eﬁﬁf’.ﬁ" : N K NKK CORPORATION o 3 Eui’mﬁ.ﬂ.. ) ‘0ADG7183
HAT ROLTED STEEL PLATE : . a3 g
Com=odity
nta . ¢ JIS G3106 SMGYOA \Bf e g ‘AD2M147
Soeotfication b4 00
1T & ] ’ n_ F_ & %
l'g Roll No, -.f: ] RElr = Chesioul Cenposition ] —— ‘rensm !tsst TR _&
¥ - -
Sl m = tees) Size (MM) louentity| Mass |C|Si[Nn| P |S CuI'Ni CriMe vaN-‘l N/#MM2 N/MHZ et 110 TEST
glnent No. peel T X WX L CAL ‘x’f‘loo %1000, %300 [P FER XXX KKz {pexaz | % | i | NO.
PURCHASER'S ORDER_NO DAOk71 !301 SC
KABYI3=4 i " A .
022 001l 6.00 X 3048 X 5000 || 7185 24]166] 16! 3| 371] 52827 G : 156438 -
: PURCHASER'S_GRDER NO 1 pA0s718301] SO
KA813-3 \
8022 0l 6.00 X 3068 X 5000 1 71?_5 24]146! 16 3} G 156638
URCHASER'S ORDER NO DAUh"l 0L S
KAB13-2 j . ” :
8022 Dl] 6.00 X 3048 X 5000 1 l718 5 24046] 16| X 156438
TOYAL 3 54KGS .
SPECIFIED VALUE IN‘ ] . € N/MM2 )
STANDAR LADLE | MA 20] 551160 3535 . 610
] -
'e“glz?t?r Imosct Test Pioco: yuuiu Gaugs Lenotn. eam. A1GL=200MMCRECTAN.Y =
Kg:c T%"uﬁ!‘éﬂt. %}!Mangor:uﬁzﬁ@gc Qm:z.ﬁno. 2?..»'?":51:'7 Dlroctﬁl&r\.)ﬁ Ltresr. re‘?levf e com;:l lc% ROL( «?-‘q. UY-5-T u%crasonlc Test, Bwran
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WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN TESTED >
AND INSPECTED WITH SATISFACTORY RESULTS IN ACCORDANCE WITH THE -
REQUIREMENTS OF THE ABOVE SPECIFICATION.
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Boron stainless steel (Skin)

©ORDER Na

 OA-A-02-4127 yganszs 06-5004

INVOICE ¥

CUSTOMER ORDER Ha

—

v o

lNSPéC‘%ON a%:EFgﬂméATE 9

NPPON METAL

NOES 29304780A027174-01SC X &R
CUSTOMER - WORKS v
CUSTOMER > sk 25 4 = (5) . TORKS MAURSUEBT  TEL 0427(79)1813
DESTINATION __ DATE -
s Az —BETR (&) JFIRH apg 1992. 6.3
HWB™ES OAE-6822 Rev.O0 e
TYPE . [~ ] S1ZE
o M | NTK304Bo FINKH k| #80-2 ¥ & 4.5 X 980.0 X 4,280.0
N ’ - QUANTITY MASS TEST DETAIL(R®RAH)
HEAT NO. [EHARGE NO.|¥ R X B Ko PLATE NO.
1} 2294203 050078 1 144 233975
) s- CHEMICAL COMPOSITION
. 14 2 ® 2 (&3]
Naf C- Si Mn P 8 Ni . Cr. B
Ml 0.030F 1.00] 2.00[ 0.045( 0.0390] 13.00] 20.00
Mis : ?.00| 18.00{ 1.00
iLi 0.01 0.61] 1.74 0.019 0.001} 9.45 18.53] 1.11
1C; 0.012 0.461] 1.75) 0.019| 0.002] 9.48]18.58] 1.13 ns
tC] 0.01 0.462) 1.74 0.019| 0.002] 9.48] 18.57] 1.13 F2919
[ | PO 3 T4 Birength | Toasile Strwgth | Eloagatios | Hardness | BRNPRKH
cinonm| M P | URME |4 U | & & |xeek]| kK
. 0.2% HRB
kgt/mm2| kgt /mn2 % .
Max 99 B
Mis 25 55 14 7.75
1] Jan 33 67 20 ~ 97 [ Favn)| 7.90
37 69 20 94 | A 27
NOTE (K¥) ) Cortificate o (4 ¥/~ bRa)
oM. - -1140C X 5.5 & A% 92060021503 A %
R -t ¢ - HY 6.3
797v4- - -MFC—-1 % B _ v 8.
249 R N KFD
)
We heredy wuir that the materist hersln described has beas mussfactured asd tested in d with the dards and spacifleation specifisd by the custmor sed -
satisfies thoss taauirements. EEOEXHIL. BREOARRIZLRCEL - THBIRMMNERLLOTHD, TORRWHERZL TS LYENLET. MANAGER OF Q.ADEPARTMENT
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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:
o [|-B-1

o IV-A4
o |V-A-4-1 (new page)



(1

2

Classlfication of Package
This package is designed as a typs A packaging containing fissile material.

Contents in this package are PWR niew fuels, which are made of uranium 235 of Rev.

Tatural uranium enriched 5wt% or less. The Az value of the uranium 235 Is unlimited.

This package contains 15g or more fissile material, uranium 235.

[-B-1



- Rev
(h) Fix the hexagon bolts, and’ tlghten 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 f'réme, 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 boilts. Rev
(f) Tighten the support grid pads on the clamping frames with the tightening torque
- of 784N-cm using a torque wrénch. Furthermore, tighten the fixing nuts, ‘
(g9) Chesck the O-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
(8) House the auxiliary legs in place, and fix them with hexagon bolts.
(b) Place the top cover on the lower contalner with lifting wires.
Rev

(¢) Fasten the tightening bolts so that they are fixed by the bolt receptacle (See Fig.
IV-A. 5 and Fig. IV-A. 8) in-accordance with the following sequence
1) Tighten quarter-turn bolts until speqiﬁed 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 (N0.8 to 16) bolts with torque of 1137N-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



. |< @ Toraue: 1137R-cm
40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24
10_0000000000-@00@000 ol
o'l : . |
5 = '
o . o | | |8
i 2lo] MFC-1 Container O |0l2] %
: S = H
® 0 e
( 310 : — Q|21
QOO0 0RO0QROOQQOOOQ00Q0
4 5 6 78 9 10 11 12 13 14 16 16 17 18 19 20
4>" ® Toraue: 1137N-<_:m >i

(d) Quality Assurance section shall confirm the tightening condition in the above
(c).
(e) Putthe seal in ilace to show loading completion.
(8) Measurement of dose equivalent rates
Quality Assurance section shall measure dose equivalent rates on the surfaces

and at each point of 1m from the surfaces of the packaging with GM survey.

meters. Confirm that no measurement exceeds 2mSv/h and 0.1mSv/h
respectively, and record the measurement resuits.
(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

Rev




