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Proprietary Material
*+ The MAGNATRAN SAR contains proprietary information.
— Submittal format is a complete nonproprietary and
proprietary SAR

— PWR and BWR basket enhanced geometry
implemented by 72.48 Determination in
MAGNASTOR FSAR

— Damaged fuel basket geometry details

— Transport Accident — fuel load is limited to maximum
cask deceleration for fuel cladding analysis

— ISG-8, Rev. 2, alternate approach — burnup credit
loading is based on plant record; burnup
measurement not performed unless record cannot be
validated
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Proprietary Material (cont)

* Decommissioned Site Issues

— Total fuel inventory solution required

— Low burnup fuel — administrative control for fuel
load

— ISG-11 compliance on clad performance of high
burnup fuel is based on nominal “reactor record”
burnup

— GTCC included in 10 CFR 71 application
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Proprietary Enhanced Tube Interface
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Design Enhancement for Fabrication

Proprietary Information Withheld per 10 CFR 2.390

NAC ;
ﬁINTERN/\TIONAL Slide 4
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BWR Basket Top Plenum Assembly

Proprietary Information
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) Transport Basket Structural Evaluation
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Transport Basket Structural
Evaluation (cont’d)

BWR basket
stability model
(0° orientation)
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* Multiple orientations are
evaluated
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N Transport Basket Weldments to permit
Stru ctura| Evaluation relative motion as analyzed

in the storage model
(cont’d)
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Impact Limiter Evaluation
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Impact Limiter Evaluation contq)
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Impact Limiter Evaluation ontq)
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Impact Limiter Evaluation (onrq)
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| NAC RSI/GO structural responses
Material property tables shows ASME referenced
pages
Basket stress tables were reviewed & revised
Basket stability analyses revised to show safety
factor > 1.43

Proprietary Information Withheld per 10 CFR 2.390

Calculation package shows plots of the impact
limiter deformation

* End impact evaluation reports maximum strain in
bolt cross sectio
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Fuel Gap Variation
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Example Fuel Lengths
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Fuel Assembly Evaluation
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Nonfuel Hardware

RCCA spacer is used to maintain
fuel position for criticality control

Proprietary Information Withheld per 10 CFR 2.390

Center section below plate is
designed to limit the distance the
RCCA can move from the assembly
LS-DYNA is used to evaluate total
deformation

Load is increased by 1.43 for spacer
to confirm SF>1.43

Evaluation confirms adequacy of
RCCA top spacer
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Fuel Impact Evaluation

* Transport cask contents is a welded stainless steel
canister with fuel that has been subjected to normal and
off-normal storage conditions

» Transport accident condition fuel evaluations confirm
that the fuel remains intact

* This effort summarizes the modeling and analysis effort
considering the impact of the fuel on the lid in the 30-
foot top end drop
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Finite Element Model
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Lid/Forging/Bolt Models

ﬁ Stainless steel cask * i ;
body upper forgin ‘ L INCONEL
uses static < L, Bolts

properties

17-4 Cask Lid
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Lid/Forging/Bolt Models (contq)

The lid flange contains

seven elements with full

"8 integration through the
_ flange thickness

Bolts are modeled as beam
elements with 16 integration
points. LS-DYNA outputs
resultant stresses at each
point

T
z et

: he forging model in the
radial direction captures the
compression loading of the

lid
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Cask Lid Seal Location
1%t Seal
(metal seal)
2" Seal
(elastomer
seal)
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Relative Displacement Between Seal and
Lid for 30-Foot Drop
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Summary of Fuel Impact Evaluation

Model conservatively accounts for the impact of all
the fuel onto the lid at the same instant of time

The mesh in the lid and forging captures the
maximum stresses and the localized plastic strain in
the forging

Static properties are conservatively used for the
forging

Proprietary Information Withheld per 10 CFR 2.390
Plastic strain in the forging is localized
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Transport Thermal Evaluation

Use effective properties
methodology for fuel and neutron
absorber

Fuel thermal conductivities are
reduced based on guidance from
IN 2009-23

Design basis heat loads:
- PWR: 23 kW
- BWR: 22 kW

Copper fins are in direct contact
with the cask body and act as
thermal shunts through the
neutron shield

NAC BWR symmetry model
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Y Transport Thermal Evaluation cons

» Film coefficient is determined by 3D
FLUENT periodic model

» Personnel barrier is an open mesh
design-negligible pressure drop

« Effective film coefficient is applied to
the fin area in the ANSYS model
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» Fire accident models the NS-4-FR to
be undamaged during the fire and to
be air after the fire
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Transport Cask Criticality
Evaluations
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Spent Fuel MCNP Benchmark
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Depletion Code
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Depletion Code (ontq)
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Horizontal Tilt
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RCCA Depletion
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RCCA Depletion ontq)
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MAGNATRAN
Application Summary

» Proprietary — Nonproprietary versions

* Basket enhancements, including damaged fuel
configuration

§ = Provision for PWR top nozzle structural

% enhancement

d - Burnup credit loading curves and classification for

45 GWd/MTU

» Total inventory solution expands licensed content
and GTCC

NAC '
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MAGNATRAN Pre-Submission

Closed Meeting

Proprietary Material
+ The MAGNATRAN SAR contains proprietary information.
— Submittal format is a complete nonproprietary and
proprietary SAR

— PWR and BWR basket enhanced geometry
implemented by 72.48 Determination in
MAGNASTOR FSAR

— Damaged fuel basket geometry details

— Transport Accident — fuel load is limited to maximum
cask deceleration for fuel cladding analysis

— 1SG-8, Rev. 2, alternate approach — burnup credit
loading is based on plant record; burnup
measurement not performed unless record cannot be
validated
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Proprietary Material (contq)

* Decommissioned Site Issues

— Total fuel inventory solution required

— Low burnup fuel — administrative control for fuel
load

— ISG-11 compliance on clad performance of high
burnup fuel is based on nominal “reactor record”
burnup

— GTCC included in 10 CFR 71 application
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Proprietary Enhanced Tube Interface
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Design Enhancement for Fabrication
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)} PWR Damaged Fuel Basket Geometry

Standard PWR Damaged Fuel PWR
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BWR Basket Top Plenum Assembly
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D Transport Basket Structural Evaluation
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Transport Basket Structural
Evaluatu)n {cont’d)

BWR basket
stability model
(0° orientation)
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* Multiple orientations are
evaluated
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Trans po rt Basket Weldments to permit

relative motion as analyzed

Structural Evaluation ' orage model

{cont'd)
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Impact Limiter Evaluation

Proprietary Information Withheld per 10 CFR 2.390

&NAC, .
INTERNATIONAL Siide 11




Impact Limiter Evaluation (on)
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Impact Limiter Evaluation contq)
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Impact Limiter Evaluation (ontq)
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1 NAC RSI/GO structural responses

Material property tables shows ASME referenced
pages
Basket stress tables were reviewed & revised

Basket stability analyses revised to show safety
factor > 1.43

Proprietary Information Withheld per 10 CFR 2.390

Calculation package shows plots of the impact
limiter deformation

End impact evaluation reports maximum strain in
bolt cross sectio
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Fuel Gap Variation
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Example Fuel Lengths
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Fuel Assembly Evaluation
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Nonfuel Hardware

» RCCA spacer is used to maintain
fuel position for criticality control

Proprietary Information Withheld per 10 CFR 2.390

@l - Center section below plate is
; designed to limit the distance the
RCCA can move from the assembly
* LS-DYNA is used to evaluate total
deformation |
* Load is increased by 1.43 for spacer |
to confirm SF>1.43
+ Evaluation confirms adequacy of
RCCA top spacer
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Fuel Impact Evaluation

* Transport cask contents is a welded stainless steel
canister with fuel that has been subjected to normal and
off-normal storage conditions

* Transport accident condition fuel evaluations confirm
that the fuel remains intact

* This effort summarizes the modeling and analysis effort
considering the impact of the fuel on the lid in the 30-
foot top end drop

Proprietary Information Withheld per 10 CFR 2.390

A _
INTERNATIONAL Sido 20

Finite Element Model
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Stainless steel cask
body upper forgin
uses static
properties

INCONEL
Bolts

17-4 Cask Lid
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Lid/Forging/Bolt Models (conta)

The lid flange contains
seven elements with full
integration through the
flange thickness

Bolts are modeled as beam
elements with 16 integration
points. LS-DYNA outputs
resultant stresses at each
point

he forging model in the
radial direction captures the
compression loading of the
lid
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Cask Lid Seal Location

1%t Seal
(metal seal)

2nd Seal
(elastomer
seal)
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Relative Displacement Between Seal and
Lid for 30-Foot Drop
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Summary of Fuel Impact Evaluation

* Model conservatively accounts for the impact of all
& the fuel onto the lid at the same instant of time
+ The mesh in the lid and forging captures the
maximum stresses and the localized plastic strain in
the forging
 Static properties are conservatively used for the
forging

Proprietary Information Withheld per 10 CFR 2.390
» Plastic strain in the forging is localized
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Transport Thermal Evaluation

+ Use effective properties
methodology for fuel and neutron
absorber

- Fuel thermal conductivities are
reduced based on guidance from
IN 2009-23

{ + Design basis heat loads:
- PWR: 23 kW
- BWR: 22 kW

+ Copper fins are in direct contact
with the cask body and act as
thermal shunts through the k
neutron shield

NAC BWR symmetry model
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Transport Thermal Evaluation o

+ Film coefficient is determined by 3D
FLUENT periodic model

Personnel barrier is an open mesh
design-negligible pressure drop

Effective film coefficient is applied to
the fin area in the ANSYS model
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« Fire accident models the NS-4-FR to
be undamaged during the fire and to
be air after the fire
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Transport Cask Criticality
Evaluations
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Spent Fuel MCNP Benchmark
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Depletion Code
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Depletion Code «ontq
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Horizontal Tilt
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RCCA Depletion
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RCCA Depletion (ontq)

Proprietary Information Withheld per 10 CFR 2.390

ENACA o
INTERNATIONAL Slide 35

18




MAGNATRAN
Application Summary

B - Proprietary — Nonproprietary versions

™ . Basket enhancements, including damaged fuel

configuration

$ ° Provision for PWR top nozzle structural
enhancement

* Burnup credit loading curves and classification for
45 GWd/MTU

+ Total inventory solution expands licensed content
and GTCC
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