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3.0 SHIELDING EVALUATION

This chapter provides the shielding evaluation of the NAC-MPC storage system. The system is
provided in three configurations. The Yankee Class NAC-MPC is designed to store up to 36
Yankee Class spent fuel assemblies or Yankee Class reconfigured fuel assemblies and is referred
to as the Yankee-MPC. The Connecticut Yankee-MPC, referred to as the CY-MPC, is designed
to store up to 26 Connecticut Yankee spent fuel assemblies, CY-MPC reconfigured fuel
assemblies or CY-MPC damaged fuel cans. The analysis of the Yankee Class spent fuel is
performed using the SAS4 code series. The analysis of the Connecticut Yankee spent fuel is
performed using the MCBEND code. Separate models are used for each of the fuel types.

The Dairyland Power Cooperative (DPC) La Crosse Boiling Water Reactor (LACBWR) MPC,
referred to as MPC-LACBWR, is designed to store up to 68 LACBWR spent fuel assemblies,
including up to 32 LACBWR damaged fuel cans. The shielding evaluation of the MPC-
LACBWR system is presentéd in Appendix 5.A of this chapter.

The regulation governing spent fuel storage, 10 CFR 72, does not establish specific cask dose
rate limits. However, 10 CFR 72.104 and 10 CFR 72.106 specify that for an array of casks in an
Independent Spent Fuel Storage Installation (ISFSI), the annual dose to an individual outside the
controlled area boundary must not exceed 25 mrem to the whole body, 75 mrem to the thyroid
and 25 mrem to any other organ during normal operations. In the case of a design basis accident,
the dose to an individual outside the area boundary must not exceed 5 rem to the whole body or
any organ. The ISFSI must be at least 100 meters from the owner controlled area boundary. In
addition, the occupational dose limits and radiation dose limits for individual members of the
~public in 10 CFR Part 20 (Subparts C and D) must be met. Chapter 10, Section 10.3,
demonstrates NAC-MPC compliance with the requirements of 10 CFR 72 with regard to annual
and occupational doses at the owner controlled area boundary. This chapter presents the
shielding evaluations of the NAC-MPC storage system. Dose rate profiles are calculated as a
function of distance from the side, top and bottom of the NAC-MPC storage and transfer casks.
Shielded source terms from the NAC-MPC storage cask are calculated to establish owner
controlled area boundary dose estimates due to the presence of the ISFSIL.

5.1-1
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5.1 Discussion and Results

This section provides a summary of the results of the shielding evaluation of the NAC-MPC
system when the system holds Yankee Class or Connecticut Yankee spent fuel assemblies and
non-fuel hardware. Results are provided for the transfer cask and vertical concrete cask

components.

A description of the Yankee Class fuel and a summary of the results of the Yankee Class fuel
shielding evaluation are presented in Section 5.1.1. The description of the Connecticut Yankee
fuel and a summary of the Connecticut Yankee shielding evaluation results are presented in
Section 5.1.2.

The NAC-MPC storage system is comprised of a transportable storage canister, a transfer cask,
‘and a vertical concrete storage cask. License drawings for these items are provided in Section
1.7. The transfer cask containing the canister and the basket is loaded under water in the spent
fuel pool. Once filled with fuel, the shield lid is placed on top of the canister and transfer cask is
removed from the pool. After draining approximately 50 gallons of water from the Yankee-MPC
canister or approximately 65 gallons of water from the CY-MPC canister, the shield lid is welded
in place, and the canister is drained and dried. Finally, the structural lid is welded in place. The
transfer cask is then used to transfer the canister to the storage cask where it is stored dry until
transport. Shielding evaluations are performed for the transfer cask with both a wet and dry
canister cavity as would occur during the welding of the shield lid and during the welding of the
structural lid, respectively. Shielding evaluations are performed for the storage cask with the
cavity dry. |

5.1-2
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5.A SHIELDING EVALUATION FOR THE MPC-LACBWR STORAGE SYSTEM

This section provides the shielding evaluation of the MPC-LACBWR storage system. The MPC-
LACBWR is designed to store up to 68 Dairyland Power Cooperative (DPC) La Crosse Boiling
Water Reactor (LACBWR) spent fuel assemblies with up to 32 LACBWR damaged fuel cans.
The analysis of the LACBWR spent fuel is performed using the SAS2H module of the SCALE
package for source terms and MCNP for shielding.

The regulation governing spent fuel storage, 10 CFR 72, does not establish specific cask dose
rate limits. However, 10 CFR 72.104 and 10 CFR 72.106 specify that for an array of casks in an
Independent Spent Fuel Storage Installation (ISFSI), the annual dose to an individual outside the
controlled area boundary must not exceed 25 mrem to the whole body, 75 mrem to the thyroid
and 25 mrem to any other organ during normal operations. In the case of a design basis accident,
the dose to an individual outside the controlled area boundary must not exceed 5 rem to the
whole body or any organ. The ISFSI must be at least 100 meters from the owner controlled area
boundary. In addition, the occupational dose limits and radiation dose limits for individual
members of the public in 10 CFR Part 20 (Subparts C and D) must be met. Chapter 10, Section
10.A.3, demonstrates MPC-LACBWR compliance with the requirements of 10 CFR 72 with
regard to annual and occupational doses at the owner controlled area boundary. This appendix
presents the shielding evaluations of the MPC-LACBWR storage system. Dose rate profiles are
calculated as a function of distance from the side, top, and bottom of the MPC-LACBWR
storage and transfer casks.

5.A-1
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5.A.1 Shielding Discussion and Results for the MPC-LACBWR Storage System

This section provides a summary of the results of the shielding evaluation of the MPC-
LACBWR system. Results are provided for the transfer cask and vertical concrete cask
components. ’

‘'The MPC-LACBWR storage system is comprised of a transportable storage canister, a transfer

cask, and a vertical concrete storage cask. License drawings for these items are provided in
Section 1.A.7. The transfer cask containing the canister and the basket is loaded under water in
the spent fuel pool. Once filled with fuel, the closure lid is placed on top of the canister and the
transfer cask is removed from the pool. After draining approximately 50 gallons of water from
the canister, the closure lid is welded, the closure ring is inserted and welded, and the canister is
* drained and dried. Finally, the port covers are welded in place. The transfer cask is then used to
transfer the canister to the storage cask where it is stored dry until transport. Shielding
evaluations are performed for the transfer cask with both a wet and dry canister cavity as would
occur during the welding of the closure lid. Shielding evaluations are performed for the storage
cask with the cavity dry.

The MPC-LACBWR transfer cask has a multi-wall radial shield comprised of 0.75 inch of
carbon steel, 3.5 inches of lead, 2 inches of solid borated polymer (NS-4-FR), and 1.25 inches of
carbon steel. An additional 0.5 inch of stainless steel shielding is provided radially by the
canister shell. Gamma shielding is provided primarily by the steel and lead layers, and neutron
shielding is provided primarily by the NS-4-FR. The transfer cask bottom shield design is a solid
section of 9.5 inches of low alloy steel. The tdp shielding is provided by the stainless steel
closure lid, which is 7 inches thick. Temporary shielding may be used during welding, draining,
drying, and helium backfill operations but is not credited in the shielding analysis. Temporary
shielding is removed prior to storage. ‘

The storage cask radial shield design is comprised of a 2.5-inch-thick carbon steel inner liner
surrounded by a 22-inch thickness of concrete. Gamma shielding is provided by both the carbon
steel and the concrete. Neutron shielding is provided primarily by the concrete. As in the transfer
cask, an additional 0.5-inch thickness of stainless steel radial gamma shielding is provided by the
canister shell. The storage cask top shielding design is comprised of 7 inches of stainless steel
from the canister closure lid, 1.875 inches of carbon steel from the storage cask lid and 8 inches
of concrete from the storage cask lid. Since the bottom of the storage cask sits on a concrete pad,
the storage cask bottom shielding is comprised of the 1-inch thick stainless steel canister bottom
plate, the 2-inch-thick carbon steel weldment base plate and its 0.25-inch-thick stainless steel
cover, and the 1-inch thick carbon steel cask bottom plate. The base plate and bottom plate are

5:A1-1
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structural components that position the canister above the air inlets. The cask bottom plate
supports the storage cask during lifting and forms the cooling air inlet channels at the cask
bottom.

The MPC-LACBWR accommodates up to 68 stainless steel clad LACBWR spent fuel
assemblies. LACBWR fuel assemblies were fabricated by two vendors, Allis Chalmers (AC)
and Exxon Nuclear Company (ENC). The AC fuel assemblies have a maximum assembly
average burnup of 22,000 MWd/MTU and a minimum cool time of 28 years. The ENC fuel
assemblies have a maximum assembly average burnup of 21,000 MWd/MTU and a minimum
cool time of 23 years. The physical parameters of the LACBWR fuel assemblies are presented
in Table 5.A.2-1. ‘

A canister may contain up to 32 damaged fuel cans positioned in the peripheral locations in the
basket. The MPC-LACBWR damaged fuel can may hold a complete fuel assembly. Since the
shiélding evaluation conservatively assumes that the damaged fuel cans are not present in the
canister, the additional shielding provided by the wall of the can would serve to reduce exteral
dose rates. The shielding analysis models ENC fuel in the interior 36 basket locations and AC
fuel in the 32 peripheral basket locations. A loading of 37 ENC fuel assemblies and 31 AC
assembilies is an acceptable configuration, as is underloading of the basket with less than the full
complement of 68 fuel assemblies.

Shielding evaluations of the MPC-LACBWR transfer and storage casks are performed using the
MCNP Monte Carlo transport code [Al]. Fuel source terms are developed using the SCALE
isotopics sequence SAS2H (Herman). Source terms include fuel neutron, fuel gamma, fuel n-
gamma, and activated hardware gamma. Dose rate evaluations include the effect of axial fuel
burnup peaking on fuel neutron and gamma source terms.

The resulting dose rate profiles, along with the maximum and average radial and axial dose rates
are presented for the storage cask and transfer cask analyses in Section 5.A 4.

5A.1.1 Undamaged Fuel Dose Rates

The maximum dose rates for the storage cask with undamaged fuel are summarized in Table
5.A.1-1 and Table 5.A.1-2. The standard deviation resulting from the Monte Carlo evaluation
used by MCNP (1o) is indicated in the tables. The storage cask maximum side dose rate is 28.9
(1.3%) mrem/hr slightly below the fuel midplane elevation. The maximum storage cask top axial
surface dose rate is 18.7 (6.9%) mrem/hr on the top lid surface just above the annulus between
the canister and the storage cask liner. Since the 'storage cask is vertical during normal storage
operation, the bottom is inaccessible. Therefore, no bottom axial dose rates are presented. The

5.A.1-2
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average dose rates at the inlets and outlets are 38.3 (1.4%) mrem/hr and 2.0 (0.5%) mrem/hr,
respectively.

Under accident conditions involving a projectile impact and a loss of 6 inches of concrete, the
surface dose rate increases to 278 mrem/hr at the impact location and 105 mrem/hr at a distance

“of 1 meter from the surface. There are no design basis accidents that result in a tip-over of the
MPC-LACBWR storage cask. ’

The maximum dose rates for undamaged fuel in the transfer cask for the wet and dry canister

cavity configurations encountered during canister closure operations are presented in Table
5.A.1-3 and Table 5.A.1-4, respectively.

With a wet canister cavity (no port covers), the maximum dose rates are 68.2 (2.3%) and 471.2
(1.7%) mrem/hr on the radial surface and top axial surface, respectively. The bottom surface of
the cask has a maximum dose rate of 23.8 (2.2%) mrem/hr.

With a dry canister cavity (port covers installed), the maximum dose rates are 102.2 (5.2%)
mrem/hr and 598.7 (1.4%) mrem/hr on the radial and top axial surfaces, respectively. The bottom
surface of the cask has a maximum dose rate of 54.2 (2.2%) mrem/hr.

5.A.1.2 Damaged Fuel Dose Rates

To ensure that the worst case configuration is considered, two damaged fuel scenarios are
evaluated for the 32 peripheral basket locations.

The first scenario assumes the damaged fuel collects over the active fuel length of the fuel
assembly. This scenario is modeled by filling the fuel rod interstitial volume with UO, and
increasing the fuel neutron, gamma, and n-gamma source consistent with this increase in mass. A
comparison of dose rate profiles for the 68 assembly intact fuel results and 36 intact and 32
damaged assemblies in Section 5.A.4 demonstrates that the damaged fuel model dose rates are
less due to the increase in self-shielding from the 32 peripheral assemblies compensating for the
increase in source strength. |

In the second scenario, damaged fuel is assumed to migrate from the active fuel into the lower
end fitting region of the fuel assembly, filling all the modeled void space. However, no credit is
taken for the reduction in lower end fitting hardware dose rate due to the added UO, mass and
self-shielding nor for the reduction in fuel mass migrated from the active fuel region. In this case,
storage cask inlet and transfer cask bottom surface dose rates increase due to the addition of
damaged fuel. The storage cask inlet dose rate increase is 36.7 mrem/hr, effectively doubling the
air inlet dose rate. The transfer cask bottom axial dose rate increase is 22.1 mrem/hr, increasing
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the bottom axial dose rate by approximately 41%. Note that the radial location of the maximum

dose rate at the bottom of the transfer cask differs between the undamaged and damaged fuel
models.

Damaged fuel maximum dose rates are summarized in Table 5.A.1-5 and Table 5.A.1-6.

S.A1-4
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Table 5.A.1-1 Summary of MPC-LACBWR Storage Cask Maximum Dose Rates —
Undamaged Fuel
Surface 1 meter

Location Source mrem/hr FSD mrem/hr FSD

Top Axial Neutron 0.5 6.9% 0.1 6.8%
Gamma 182 7.1% 5.5 3.6%

Total 18.7 6.9% 5.6 3.5%

Side Neutron 0.2 2.0% 0.1 1.5%
(Normal) Gamma 28.7 1.3% 11.4 0.9%
Total 28.9 1.3% 11.5 0.9%

Side Neutron 0.7 1.7% 0.2 1.4%
(Accident) Gamma 277.1 1.1% 104.5 0.8%
Total 2778 1.1% 104.7 0.8%

Table 5.A.1-2 Surhmary of MPC-LACBWR Storage Cask Inlet/Outlet Maximum Dose

Rates — Undamaged Fuel

Inlet Average Outlet Average

Source mrem/hr { FSD | mrem/hr | FSD
Fuel Neutron 13 14% | 01 12%
Fuel Gamma 6.8 6.5% 0.1 7.6%
Fuel Hardware 32 3.6% 0.1 2.6%
Lower End Fitting 27.0 0.9% -- --
Upper Plenum -- | - 1.2~ 0.4%
Upper End Fitting -- -- 0.5 0.5%

Total 38.3 1.4% 2.0 0.5%

'Ux
;J>
—
'
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Table 5.A.1-3 Summary of MPC-LACBWR Transfer Cask Maximum Dose Rates — Wet
(Port Covers Off) — Undamaged Fuel
Surface 1 meter

Location Source mrem/hr FSD mrem/hr FSD
Top Neutron 0.2 8.5% 0.1 6.9%
Gamma 471.0 1.7% 2057 2.0%
Total 471.2 - 1.7% 205.8 2.0%
Side Neutron 22.0 4.9% 4.7 3.7%
Gamma 46.2 2.5% 16.7 1.5%
Total 68.2 2.3% 21.4 1.4%

Bottom Neutron 0.1 13.6% 0.1 10.4%
Gamma 23.7 2.2% 10.0 1.5%
Total 23.8 2.2% 10.1 1.4%

Table 5.A.1-4 Summary of MPC-LACBWR Transfer Cask Maximum Dose Rates — Dry

(Port Covers On) — Undamaged Fuel
Surface 1 meter

Location Source mrem/hr FSD mrem/hr FSD
Top Neutron 7.9 3.1% 2.4 2.5%
Gamma 590.8 1.4% 251.7 1.4%
Total 598.7 1.4% 254.1 1.4%
Side Neutron 7196 3.3% 4.4 2.9%
Gamma 82.6 6.4% 31.1 2.7%
Total 102.2 5.2% 35.5 2.4%
Bottom Neutron - 17.6 2.0% 49 1.2%
Gamma 36.6 3.1% 15.4 T 1.1%
Total 542 2.2% 20.3 0.9%

5.A.1-6
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Table 5.A.1-5

Table 5.A.1-6

Summary of MPC-LACBW

R Storage Cask Maximum Dose Rates —

Damaged Fuel '
' Inlet Average
Source mrem/hr | FSD
Undamaged Fuel 38.3 1.4%
Damaged Neutron 23 0.3%
Damaged Gamma | = 34.4 3.5%
Total 750 | 1.8%

(Port Covers On) — Damaged Fuel

Surface
Location ~ Source - mrem/hr | FSD
Bottom Undamaged Fuel 45.1 0.8%
Damaged Neutron 28.5 0.4%
Damaged Gamma 2.6 8.6%
Total 76.2 | 0.6%

| Summary of MPC-LACBWR Transfer Cask Maximum Dose Rates — Dry
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5.A.2 MPC-LACBWR Fuel Source Term Specification

The MPC-LACBWR system is designed to safely transfer and store LACBWR spent fuel
assemblies. The spent fuel inventory consists of stainless steel clad Allis Chalmers and Exxon
Nuclear Company fuel assemblies. Due to differences in source terms, these two fuel types are
treated separately in the analysis. Based on the fuel inventory, limiting combinations of burnup,
initial enrichment, and cool time for the two fuel types have been identified as shown:

Max. Burnup | Min. Initial Enrichment | Min. Cool Time
Fuel Type [MWd/MTU] [wt % 235U] [years]
- Allis Chalmers 22,000 | 3.6 28
Exxon Nuclear Company 21,000 3.6 23

Minimum initial enrichment produces the maximum source due to spectral hardening.

Cross-sectional sketches of the modeled LACBWR fuel assemblies are shown in Figure 5.A.2-1.
The physical parameters of the LACBWR fuel assemblies are presented in Table 5.A.2-1.

The SAS2H code sequence (Herman) is used to generate source terms. This code sequence is
part of the SCALE 4.3 code package for the PC (ORNL). SAS2H includes an XSDRNPM
(Greene) neutronics model of the fuel assembly and ORIGEN-S (Herman) fuel depletion/source
term calculations. Reactor operating conditions assumed for the analysis are shown in Table
5.A.2-2. Source terms are generated for the fuel and fuel assembly hardware. The hardware
activation is calculated by light element transmutation using the incore neutron flux spectrum
produced by the SAS2H neutronics model.

The 27-group library (27GROUPNDF4) is composed primarily of ENDF/B-IV cross-sections
with pre-release ENDF/B-V data for a large number of fission product isotopes. The cross-
section set is collapsed using an LWR spectrum. References [A7] through [A11] contain
extensive SAS2H validation for PWR burnups up to 47 GWd/MTU and BWR burnups up to 57
GWd/MTU.

The LACBWR design basis fuel source terms are presented in Table 5.A.2-3 through Table
5.A.2-5. The activated hardware source term is provided on a per unit mass basis. Source
strengths are defined for four source regions: active fuel, upper end fitting, upper plenum, and
lower end fitting. The fuel assembly length, active fuel region length, and fuel assembly
hardware lengths are shown for the design basis fuel assemblies in Figure 5.A.2-1.

5.A.2-]
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5.A2.1 MPC-LACBWR Fuel Gamma Source

The design basis fuel and hardware gamma source spectra are shown in Table 5.A.2-4 and Table
5.A.2-5. The fuel gamma source contains contributions from both fission products and actinides.
The spectra are presented in a more discrete 22 group structure than the 18 group SCALE
default. The hardware gamma spectra contain contributions primarily from %%Co due to the
activation of Type 304 stainless steel with 2 g/kg *Co impurity and with some minor
contributions from *Ni and **Fe. The 2 gkg *Co impurity represents the maximum cobalt
impurity allowed per manufacturer specifications. The magnitudes of these spectra are based on
the irradiation of 1 kg of stainless steel in the incore flux spectrum produced by the SAS2H
neutronics calculation. '

The activated fuel assembly hardware source strength for a given source region is determined as
the product of the hardware source strength per unit mass (Table 5.A.2-5), the mass of the
hardware (Table 5.A.2-6), and a regional flux activation ratio (Table 5.A.2-6). Table 5.A.2-6
includes the product of the hardware mass and the regional flux activation ratio, which is the
“effective” hardware mass. This effective mass is used to compute the light element decay heat
(output from SAS2H on a per kilogram basis), which is then added to the actinide and fission
product decay heat as shown in Table 5.A.2-7.

The regional flux activation ratio accounts for the effects of both magnitude and spectrum
variation on hardware activation. These ratios are based on empirical data (Luksic). A flux ratio
of 0.2 is applied to the upper plenum and a flux ratio of 0.1 is applied to the upper end‘ﬁtting
region. A flux ratio of 0.15 is applied to the lower end fitting region.

5.A2.2 MPC-LACBWR Fuel Neutron Source

The neutron source results from actinide spontaneous fission and from (o,n) reactions with the
oxygen in UO,. The isotopes **Cm and ***Cm characteristically produce all but a few percént of
the spontaneous fission neutrons and (o,n) source in light water reactor fuel. The next largest
contribution is from (a.n) reactions from 238py. The neutron spectra from spontaneous fission are
‘based on fission spectrum measurements of **U and 22Cf. Neutron spectra from (a,n) reactions
is based on Po-0-O source measurements. These spectra are included in the ORIGEN-S nuclear
data libraries of the SCALE 4.3 code package. The spectra are automatically collapsed from the
energy group structure of the data library into a 28 group structure more discrete than that of the
default SCALE 22 group format.

The effect of subcritical neutron multiplication is not directly computed in the MCNP analysis
conducted here, due to difficulties in adequately biasing the calculation. Instead, neutron source

5.A2-2
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rates are scaled by a subcritical multiplication factor (scale factor) based on the system
multiplication factor, Keg:

Scale Factor =
) : eff

For dry cask conditions, the system ks is taken as 0.4, with a resulting scale factor of 1.67. For
wet conditions, the system kes is assumed to be the maximum allowable value of 0.95, resulting
in a scale factor of 20. The scale factor is a direct input value in the MCNP input file (on the tally
cards) to account for system thermal neutron subcritical multiplication.

5.A2.3 MPC-LACBWR Fuel Source Axial Profile

An enveloping axial burnup shape for three-dimensional shielding and thermal evaluations is
created based on measured burnup prbﬁle data for LACBWR fuel. The measured axial burnup
profiles for Allis Chalmers and Exxon Nuclear Company fuel were reviewed and a bounding
profile was constructed. The bounding profile produces a burnup peak of 1.36 as shown in
Figure 5.A.2-2.

Neutron and gamma source profiles are computed based on an assumed relation between burnup,
B, and source strength, S, in the form: '

A SzaBb

Parameters a and b are determined by plotting the neutron or gamma source strength calculated
by SAS2H against burnup on a log-log scale for various values of burnup. The resulting points
are a line having a slope of value “b.” The parameter a is a scaling factor. For neutron source
strengths, which are non-linear with burnup, the value of b is determined by ORIGEN-S SASH
evaluations at various burnups and is 4.22. For gamma source strengths, the value of b is 1.0,
reflecting the linear relation between burnup and source rate. Table 5.A.2-8 gives the resulting
source rate profiles. The relative source strength in each axial interval is shown, and these values
are used directly in the MCNP source strength description. A plot of the axial source profiles is
shown in Figure 5.A.2-3. |

The axial source profile applied in the shielding evaluation is based on a single in-lattice (core
outlet) and out-lattice (core inlet) moderator density (see Table 5.A.2-2). In order to evaluate the
effect of axially varying moderator density on the design basis source terms computed in
Sections 5.A.2.1 and 5.A.2.2, the design basis source terms are compared to the source terms
generated using the axial power and moderator density profile for the bounding LACBWR fuel
assembly (based on the assembly with the largest axial peaking factor). Table 5.A.2-9

5.A.2-3
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summarizes the axial burnup and moderator density values used for this study. As shown in
- Table 5.A.2-10, the design basis source used in the evaluation bounds the node-specific source.
Note that Table 5.A.2-10 corrects the design basis neutron source for the integral of the axial
neutron source profile, which is slightly less than the 1.822 factor in Table 5.A.2-8 given the use
of an actual axial profile rather than a bounding profile. Figure 5.A.2-4 through Figure 5.A.2-6
demonstrate the bounding nature of the design basis source terms in graphical format.

5.A.2-4.



NAC-MPC FSAR ' December 2008
Docket No. 72-1025 : MPC-LACBWR Revision 08A

Figure 5.A.2-1  MPC-LACBWR Fuel Assembly Source Regions and Elevations

AC FUEL ENC FUEL

‘ Figure Withheld Under 10 CFR 2.390
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Figure 5.A.2-2  MPC-LACBWR Fuel Bounding Axial Burnup Profile in Active Fuel Region
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Figure 5.A.2-3  MPC-LACBWR Fuel Axial Neutron and Gamma Source Profiles in Active
Fuel Region

4.0

R S A— o .

3.0 : :

e (GAMIMA

e NeUtron

Relative Axial Source

0.5

0% . 10% 20% 30% - 40% 50% 60% 70% 80% 90% 100%

Fraction of Active Fuel Height -




. NAC-MPC FSAR
- Docket No. 72-1025

December 2008
MPC-LACBWR Revision 08A

Figure 5.A.2-4  Axial Moderator Density Study' Neutron Source Comparison
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Figure 5.A.2-5  Axial Moderator Density Study Gamma Source Comparison
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Figure 5.A.2-6  Axial Moderator Density Study Hardware Source Comparison
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Table 5.A.2-1 MPC-LACBWR Fuel Characteristics for Shielding Evaluations

Parameter AC Fuel | ENC Fuel
Upper End Fitting Height [cm] 10.8204 9.5504
Gap Fuel Rod to Upper End Fitting [cm] | 0.4572 1.3970
Top End-Cap Height [cm)] 3.2512 0.9804
Upper Plenum Region Height [cm] 9.3218 9.8806
Active Length [cm] 210.8200 | 210.8200
" Bottom End-Cap Height [cm] 1.6764 1.4605
Gap Fuel Rod to Lower End Fitting [cm] | 0.2032 | 0.2794
Lower End Fitting Height [cm] ) 25.4000 25.4000
Fuel Rod Height [cm] 223.0628 | 223.5962
Fuel Assembly Height [cm] 259.9436 | 260.2230
Fuel Assembly Width [cm] 14.2494 14.2596
Rod Diameter [cm] 1.0058 1.0008
Clad Thickness [cm] 0.0508 0.0559
Pellet Diameter [cm] 0.8890 0.8712 -
‘ Pitch [cm] 14351 | 14148
' Number of Fuel Rods 100 - 96
Number of Inert Rods 0 -4
Fuel Loading [MTU] 0.1201 0.1107
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Table 5.A.2-2  MPC-LACBWR Fuel Reactor Operating Conditions

Parameter AC Fuel | ENC Fuel

Fuel Temperature [K] 814 814
Clad Temperature [K] 594 594
Inlet Moderator Temperature [K] _ 569 569

| Outlet Moderator Temperature [K] 576 576
Inlet Moderator Density (0% void) [g/cm”] 0.723 0.723
Outlet Moderator Density (40% void) [g/em®] | 0.434 0.434
Modeled Power Level [MW/assy] 2.41 241
Assembly Average Fuel Burnup [MWd/MTU] | 22,000 21,000
Initial Enrichment [wt % “U] 3.6 3.6
Minimum Cool Time [years] 28 23
Number of Cycles . 2 2
Burnup Cycle [days] 549.03 483.05
Down Time [days] , 60 60
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Table 5.A.2-3

MPC-LACBWR Fuel Assembly Neutron Spectra

Fuel Neutron Source

E Lower | E Upper [neutrons/sec/assy]
Group [MeV] [MeV] AC Fuel | ENC Fuel
1 1.360E+01 | 1.460E+01 | 0.000E+00 | 0.000E+00
2 1.250E+01 | 1.360E+01 | 1.160E+02 | 8.336E+01
3 1.125E+01 | 1.250E+01 | 4.835E+02 | 3.474E+02
4 1.000E+01 | 1.125E+01 | 1.606E+03 | 1.154E+03
S 8.250E+00 | 1.000E+01 | 5.038E+03 | 3.619E+03
6 7.000E+00 | 8.250E+00 | 1.353E+04 | 9.719E+03
7 - |1 6.070E+00 | 7.000E+00 | 2.335E+04 | 1.678E+04
8 4.720E+00 | 6.070E+00 | 7.813E+04 | 5.613E+04
9 3.680E+00 | 4.720E+00 | 1.466E+05 | 1.055E+05
10 2.870E+00 | 3.680E+00 | 2.603E+05 | 1.883E+05
11 |'1.740E+00 | 2.870E+00 | 6.263E+05 | 4.534E+05
12 6.400E-01 | 1.740E+00 | 7.396E+05 | 5.327E+05
13 3.900E-01 | 6.400E-01 | 1.762E+05 | 1.266E+05
14 1.100E-01 | 3.900E-01 | 6.135E+04 | 4.409E+04
15 6.740E-02 | 1.100E-01 | 2.485E+01 | 1.826E+01
16 2.480E-02 | 6.740E-02 | 0.000E+00 | 0.000E+00
17 9.120E-03 | 2.480E-02 | 0.000E+00 | 0.000E+00
18 2.950E-03 | 9.120E-03 | 0.000E+00 { 0.000E+00
19 9.610E-04 | 2.950E-03 | 0.000E+00 | 0.000E+00
20 3.540E-04 | 9.610E-04 | 0.000E+00 | 0.000E+00
21 1.660E-04 | 3.540E-04 | 0.000E+00 | 0.000E+00
22 4.810E-05 | 1.660E-04 | 0.000E+00 | 0.000E+00
23 1.600E-05 | 4.810E-05 | 0.000E+00 | 0.000E+00
24 4.000E-06 | 1.600E-05 | 0.000E+00 | 0.000E+00
25 1.500E-06 | 4.000E-06 | 0.000E+00 | 0.000E+00
26 5.500E-07 | 1.500E-06 | 0.000E+00 | 0.000E+00
27 7.090E-08 | 5.500E-07 | 0.000E+00 | 0.000E+00
28 1.000E-11 | 7.090E-08 | 0.000E+00 | 0.000E+00
Total | 2.133E+06 | 1.538E+06
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Table 5.A.2-4

MPC-LACBWR Fuel Assembly Gamma Spectra

Fuel Gamma Source

E Lower | E Upper [photons/sec/assy]
Group | [MeV] [MeV] AC Fuel ENC Fuel
1 1.20E+01 | 1.40E+01 | 0.0000E+00 | 0.0000E+00
2 1.00E+01 | 1.20E+01 | 5.2748E+01 | 3.7992E+01
3 8.00E+00 | 1.00E+01 | 1.0215E+03 | 7.3577E+02
4 6.50E+00 | 8.00E+00 | 4.8213E-+03 | 3.4728E+03
5 5.00E+00 | 6.50E+00 | 2.4653E+04 | 1.7759E+04
6 4.00E+00 | 5.00E+00 | 6.1637E+04 | 4.4405E+04
7 3.00E+00 | 4.00E+00 | 1.8349E+05 | 1.3653E+05
8 2.50E+00 | 3.00E+00 | 2.8405E+07 | 1.9500E+07 |
9 2.00E+00 | 2.50E+00 | 4.2540E+08 | 4.3660E+08
10 1.66E+00 | 2.00E+00 | 8.4076E+09 | 8.6387E+09
11 1.44E+00 | 1.66E+00 | 7.5368E+10 | 8.4560E+10
12 1.22E+00 | 1.44E+00 | 8.2048E+11 | 9.4881E+11
13 1.00E+00 | 1.22E+00 | 5.0505E+11 | 5.6041E+11
14 8.00E-01 | 1.00E+00 | 1.0605E+12 | 1.2089E+12
15 6.00E-01 | 8.00E-01 | 1.3546E+14 | 1.3482E+14
16 4.00E-01 | 6.00E-01 | 2.3939E+12 | 2.5708E+12
17 3.00E-01 | 4.00E-01 | 3.2789E+12 | 3.3648E+12
18 2.00E-01 | 3.00E-01 | 4.7419E+12 | 4.8793E+12
19 1.00E-01 | 2.00E-01 | 1.5283E+13 | 1.5782E+13
20 5.00E-02 | 1.00E-01 | 2.4748E+13 | 2.4520E+13
21 2.00E-02 | 5.00E-02 | 5.1398E+13 | 5.2381E+13
22 1.00E-02 | 2.00E-02 | 3.9346E+13 | 3.9607E+13
Total | 2.7912E+14 | 2.8074E+14
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Table 5.A.2-5

MPC-LACBWR Activated Hardware Gamma Spectra

Hardware Source

E Lower | E Upper _[photons/sec/kg]

Group | [MeV] [MeV] AC Fuel | ENC Fuel
1 1.20E+01 | 1.40E+01 | 0.0000E+00 | 0.0000E+00
2 1.00E+01 | 1.20E+01 | 0.0000E+00 | 0.0000E+00
3 8.00E+00 | 1.00E+01 | 0.0000E+00 | 0.0000E+00
4 | 6.50E+00 | 8.00E+00 | 0.0000E+00 | 0.0000E+00
5 5.00E+00 | 6.50E+00 | 0.0000E+00 | 0.0000E+00
6 4.00E+00 | 5.00E+00 | 0.0000E+00 | 0.0000E+00
7 3.00E+00 | 4.00E+00 | 6.7528E-17 | 5.3279E-17
8 2.50E+00 | 3.00E+00 | 2.4089E+03 | 4.4665E+03
9 2.00E+00 | 2.50E+00 | 1.5535E+06 | 2.8805E~+06
10 1.66E+00 | 2.00E+00 | 1.3627E-14 | 1.0752E-14
11 1.44E+00 | 1.66E+00 | 4.1293E-01 | 7.6567E-01
12 1.22E+00 | 1.44E+00 | 1.4717E+11 | 2.7288E+11
13 1.00E+00 | 1.22E+00 | 1.5512E+11 | 2.8763E+11

14 8.00E-01 | 1.00E+00 | 1.0327E+07 | 1.9159E+07 |
15 6.00E-01 | 8.00E-01 | 2.7388E+05 | 5.0783E+05
16 4.00E-01 | 6.00E-01 | 7.8863E+05 | 1.4623E+06
17 3.00E-01 | 4.00E-01 | 1.2478E+07 | 2.3137E+07
18 2.00E-01 | 3.00E-01 | 9.5103E+06 | 1.7634E+07
19 1.00E-01 | 2.00E-01 | 1.9153E+08 | 3.5514E+08
20 5.00E-02 | 1.00E-01 | 7.9407E+08 | 1.4722E+09

21 2.00E-02 | 5.00E-02 | 2.3122E+09 | 4.2486E+09 |
22 1.00E-02 | 2.00E-02 | 2.8706E+09 | 5.1599E+09
Total | 3.0849E+11 | 5.7181E+11
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Table 5.A.2-6 MPC-LACBWR Fuel Assembly Activated Hardware Mass and Mass Scale
Factors by Source Region '
Allis Chalmers .
Source Region Hardware Mass [kg] | Flux Factor | Effective Mass [kg]
Lower End Fitting 7.607 0.15 1.141
Active Fuel 25.999 1 25.999
Upper Plenum 3.588 0.2 0.718
Upper End Fitting 1.952 0.1 0.195
Total 28.053
Exxon Nuclear Company
Source Region Hardware Mass [kg] | Flux Factor | Effective Mass [kg]
Lower End Fitting 11.372 0.15 1.706
Active Fuel 28.381 1 28.381
Upper Plenum _ 2.614 0.2 0.523
Upper End Fitting 1.350 0.1 0.135
- Total 30.745
Table 5.A.2-7  MPC-LACBWR Fuel Assembly Decay Heat

Source AC Fuel | ENC Fuel
Actinides [W/assy] 1 1.590E+01 | 1.170E+01
Fission Products [W/assy] | 4.530E+01 | 4.590E+01
Light Elements [W/kg] 6.160E-02 | 1.140E-01
Total [W/assy] 62.9 61.1
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Table 5.A.2-8 MPC-LACBWR Axial Gamma and Neutron Source Profiles

% Core | Elevation | Burnup | Photon | Neutron

Height [cm] Profile | Source Source
0% 27.2796 0.000 0.000 | 0.000E+00
- 10% 48.3616 0.405 0.405 2.205E-02
20% 69.4436 1.232 1.232 | 2.412E+00
30% 90.5256 1.360 1.360 | 3.660E+00
40% 111.6076 1.333 1.333 | 3.363E+00
50% 132.6896 1.304 1.304 | 3.065E+00
60% 153.7716 1.235 1.235 | 2.437E+00
70% 174.8536 1.123 1.123 | 1.632E+00
80% | 195.9356 1.011 1.011 1.047E+00
90% 217.0176 | 0.880 0.880 | 5.831E-01
100% 238.0996 0.113 0.113 1.009E-04

Average |- 1.000 1.822

Table 5.A.2-9 Source Term Input for Axial Moderator Density Study

Burnup Moderator [g/cm’] Cycle Length
Description | [MWd/MTU] | Out-Lattice | In-Lattice [days]
Node 1 18,005 0.739 0.739 449.32
Node 2 26,847 0.739 0.736 669.98
Node 3 29,869 0.739 0.711 745.42
Node 4 29,324 0.739 0.679 731.80
Node 5 - 27,350 0.739 0.649 682.55
Node 6 24,801 0.739 0.621 618.92
Node 7 21,864 0.739 0.596 545.62
Node 8 18,559 0.739 0.573 463.16
Node 9 14,498 0.739 0.553 361.81
Node 10 8,879 0.739 0.539 221.59
Design basis 22,000 0.723 0.434 549.03

Table 5.A.2-10  Result Comparison for Axial Moderator Density Study

5.A.2-17

Neutron Gamma | Hardware
Description [n/sec] [y/sec] [y/sec/kg]
Design basis (DB) 3.32E+06 | 2.79E+14 | 3.08E+11
Node-specific 2.33E+06 | 2.79E+14 | 2.96E+11
Difference, DB to node-specific 42.3% 0.0% 4.2%
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5.A3 MPC-LACBWR Model Specification

The transfer and concrete casks are evaluated using the MCNP three-dimensional Monte Carlo
code. In the MCNP fuel assembly model, the fuel and hardware source regions are homogenized
within a volume defined by the fuel assembly width and height. This volume is subdivided
aXially into active fuel, upper plenum, and upper and lower end fitting source regions. Within
- these axial volumes, the material masses of the fuel assembly are homogenized. In all models,
the cask and TSC shield thicknesses and axial extents are explicitly represented, including
streaming paths. Surface detectors are used to estimate the dose profiles at the cask surface and
at distances of 1 foot, 1 meter, 2 meter, and 4 meters from the cask surface. The MCNP code
employs an automated biasing technique for the Monte Carlo calculation based on weight
window adjustments in mesh cells. Radial biasing is performed to estimate dose rates at the
transfer cask radial surface and concrete cask radial surface, including air inlets and outlets.
Axial biasing is used for cask top and bottom surface dose rates. Angular biasing components are
used to capture azimuthal variations in the concrete cask air inlets and outlets.

The geometric description of an MCNP model is based on the combinatorial geometry system
embedded in the code. In this system, surfaces and bodies, such as cylinders and rectangular
parallelepipeds, and their logical intersections and unions, are used to describe the extent of
material zones. ’

5.A.3.1 MPC-LACBWR Fuel Assembly Model

Based on the fuel assembly parameters provided in Table 5.A.2-1 and Table 5.A.2-6,
homogenized treatments are developed for fuel assembly source regions. The homogenized fuel
assembly is represented in the model as a stack of boxes with width equal to the fuel assembly
width. The height of each box corresponds to the modeled height of the corresponding assembly
region, as shown in Figure 5.A.2-1. The fuel model is based on the Allis Chalmers radial and
axial geometry. The homogenization of nonfuel regions (upper end fitting, upper plenum, and
lower end fitting) is based on the minimum hardware masses of the two designs.

The active fuel region homogenization is shown in Table 5.A.3-1. The interstitial material is a
void under dry canister conditions and water (density 0.9982 g/cm3) under wet canister
conditions. The clad region is stainless steel (density 7.94 g/cm3 ).

Assembly hardware regions are homogenized as shown in Table 5.A.3-2 based on the minimum
regional masses from Table 5.A.2-6. The only material included in the homogenized region is
stainless steel. Volume fractions of material are based on the modeled region volume and the
volume of stainless steel present as computed from the modeled mass and density (7.94 g/cm’).

5.A.3-1
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5.A32 MPC-LACBWR Canister and Basket Model

The MCNP description of the canister and basket elements forms a common sub-model
employed in all storage and transfer cask analyses. The key features of the basket model are the
detailed representation of fuel tubes, basket support and heat transfer disks, and weldment
structures. The key feature of the canister model is the inclusion of the vent and drain ports in the

canister shield lid.

The vent and drain ports in the canister shield lid are modeled as a series of three stacked
cylinders. The port cover is also modeled, but may or may not be in place depending on the
particular operational condition specified. In the axial analysis of the transfer cask, the vent and
drain port covers are assumed to be installed when the canister is in a dry condition, and removed
when the canister is modeled in a wet condition. Port covers are in place in all storage cask
model analyses The port cover is modeled as a solid piece of stainless steel. |

The basket model conservatwely omits the uppermost and lowermost support disks and models

33% less absorber sheets than specified in the License drawings.

The closure lid diameter is modeled flush with the canister inner shell diameter, not modeling the
gap between the closure lid diameter and the canister shell inner diameter. However, radiation
streaming through this gap is not a concern due to the following factors: a) the lid support ring
will reduce streaming, b) the lid is welded to the canister shell, and c) the closure ring is welded
to the canister shell and the closure lid.

The three-dimensional canister/basket model is shown in Figure 5.A.3-1.

5.A33 MPC-LACBWR Transfer Cask Model

In order to estimate occupational dose rates associated with the canister sealing operation, two
operational configurations of the transfer cask are considered for the three-dimensional model of
the upper cask region. These include wet canister conditions without port covers and dry canister
conditions with port covers.

The top configuration of the transfer cask is evaluated in detail for the welding, draining, and
drying operations. Model features include:

e Vent and drainport openings in the canister shield lid.

e Upper trunnions cut through the radial shield and extend from the inner shell to the outer
shell. No credit for the radial extent of the trunnions outside the cask outer shell is taken.

e Lead and neutron shielding overlap at the top as per the transfer cask drawings.

5.A.3-2
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e Termination of the radial shields at the bottom plate.
e An explicit model of the bottom door assembly.

Details of the elevations and radii used in creating the three-dimensional top model are taken
directly from the drawings in Section 1.A.7. Elevations associated with the transfer cask three-
dimensional features are established with respect to the center bottom of the canister bottom
plate for the MCNP combinatorial geometry model. The three-dimensional transfer cask model
is shown in Figure 5.A.3-2. |

5.A3.4 -MPC-LACBWR Storage Cask Model

The three-dimensional model of the vertical concrete cask is based on the following features of
the storage cask:

e Heat transfér annulus.

e Carbon steel vvéldment with cutouts for inlets and outlets.

e Concrete shield with rebar.

e Inlet and outlet models including carbon steel channel walls.
e Concrete and carbon steel top lid.

. Cafbon steel bottom base plate and cover.

e Carbon steel support stand with four cutouts for air flow.

e Carbon steel storage cask bottom.

¢ Concrete pad below base plate.

Detailed model parameters used in creating the three-dimensional model are taken directly from
the drawings in Section 1.A.7. Elevations associated with the concrete cask three-dimensional
features are established with respect to the center bottom of the canister for the MCNP
combinatorial model. The three-dimensional concrete cask model is shown in Figure 5.A.3-3.

A detailed sketch of the cask outlet model is shown in Figure 5.A.3-4 in terms of labeled key
points in the model. Dimensions for the key points are shown in Table 5.A.3-3.

The bottom weldment model is detailed in Figure 5.A.3-5. The figure shows two sections
through the bottom weldment assembly model. The porﬁon of the figure to the left of the
centerline is a section through an inlet location. The portion to the right of the centerline is a
section through a non-inlet location.

5.A3-3
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5.A.3.5 MPC-LACBWR Detector Mesh Definition

MCNP surface detectors are used to calculate dose rates at various distances from the casks. The
surface tallies are subdivided using the FS tally segmentation card. A graphical illustration of the
detector overlay on a cask is shown in Figure 5.A.3-6. Depicted are 1 foot, 1 meter, 2 meter, and
4 meter detector surfaces on the concrete cask. For clarity, the cask surface detector and
azimuthal (angular) divisions are not shown. Typical detector grids for the transfer and concrete
cask analysis are shown in Table 5.A.3-4 through Table 5.A.3-6. The dose rate maps produced
by this method completely enclose the accessible cask surfaces and capture all locations
necessary for the evaluation of occupational exposures.

5.A3.6 MPC-LACBWR Shield Regional Densities

Based on the homogenization described in Section 5.A.3.1, the resulting active fuel regional
densities are shown in Table 5.A.3-7. Material descriptions are shown for both wet and dry
canister conditions. The upper end fitting is modeled as dry under all scenarios to simulate the
partial draindown that occurs prior to welding operations.

Material compositions for the remaining structural and shield materials are shown in Table
5.A3-8.

5.A.3-4
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Figure 5.A.3-1 MPC-LACBWR Three-Dimensional Canister/Basket Model Detail

Figure Withheld Under 10 CFR 2.390
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Figure 5.A.3-2 MPC-LACBWR Three-Dimensional Transfer Cask Model .

Figure Withheld Under 10 CFR 2.390
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Figure 5.A.3-3  MPC-LACBWR Three-Dimensional Concrete Cask Model

Figure Withheld Under 10 CFR 2.390
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Figure 5.A.3-4  MPC-LACBWR Three-Dimensional Storage Cask Outlet Model Detail

Figure Withheld Under 10 CFR 2.390
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Figure 5.A.3-5  MPC-LACBWR Three-Dimensional Storage Cask Bottom Weldment Model
Detail '

‘ Figure Withheld Under 10 CFR 2.390
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Table 5.A.3-1 MPC-LACBWR Active Fuel Region Homogenizat'io‘n

Component Volume Fraction of Components
U0, Void Clad Interstitial
Fuel 3.0570E-01 -- -~ -
Gap - 1.0571E-02 - -
Clad : - I 7.5066E-02 -
Interstitial -- -- -~ | 6.0866E-01
Total 3.0570E-01 | 1.0571E-02 | 7.5066E-02 6.0866E-01
Table 5.A.3-2 MPC-LACBWR Fuel Assembly Hardware Region Homogenization
Region Mass SS | SS Volume | Height Volume Volume
' [kg/assy] [em®/assy] [cm] [cm®/assy] Fraction
Lower End Fitting 7.607 9.5806E+02 | 27.2796 | 5.5390E+03 | 1.7297E-01
Upper Plenum 2.614 3.2922E+02 | 13.0302 | 2.6457E+03 | 1.2443E-01
Upper End Fitting 1.350 1.7003E+02 | 10.8204 | 2.1970E+03 | 7.7389E-02
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Table 5.A.3-3

MPC-LACB'WR.Storage Cask Outlet Model Parameters

Key Point' | Radial Dimension Axial Dimension’
[in] [cm] [in] [cm]
a 54.400 138.176 | 119.550 | 303.657
b 54.400 | 138.176 | 119.925 | 304.610
c 50.400 128.016 | 123.925 | 314.770
d 50.025 127.064 | 124.300 | 315.722
e 56.400 143.256 | 119.550 | 303.657
f 56.400 143.256 | 127.850 | 324.739
g 54.400 138.176 | 128.225 | 325.692
h 50.400 128.016 | 132.225 | 335.852
i 50.025 127.064 | 132.600 | 336.804
j 64.000 | 162.560 | 132.600 | 336.804
k 64.000 162.560 | 132.225 | 335.852
1 64.000 162.560 | 128.225 | 325.692
m 64.000 162.560 | 127.850 | 324.739

1. Refer to Figure 5.A.3-4. ,
2. Dimension with respect to bottom of canister bottom plate.
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Table 5.A.3-4 MPC-LACBWR Typical Radial Surface Detector Division

Transfer Cask Concrete Cask
Axial |Azimuthal Axial | Azimuthal
Location Div Div Location Div Div
1 -Surface 15 1 Surface 12 1
1t | 15 1 1ft 12 1
Im 20 1 "1m 12 1
2m 20 1 2m - 20 1
4m 20 1 4m 20 1
Table 5.A.3-5 MPC-LACBWR Typical Top Surface Detector Division
Transfer Cask Concrete Cask
Radial |Azimuthal Radial | Azimuthal
Location Div Div Location Div Div
Surface 12 1 Surface 10 1
1ft 12 1 1ft 10 1
1m 12 1 1m 10 1
2m 12 1 2m 10 1
4m 12 1 4m 10 1
Port Surface’ 1 64 Air Outlet® 1 20

Table 5.A.3-6 MPC-LACBWR Typical Air Inlet and Outlet Detector Division

Inlet Outlet
Axial [Azimuthal| Azimuthal
Location| Div’ Div Div
Surface 1 36 20
11t 1 36 20

1
2
3

Radial restricted to radial location of vent and drain ports.
Radial restricted to area above air outlets.
Elevation restricted to air inlet and outlet height.

5.A.3-13
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Table 5.A.3-7 MPC-LACBWR Homogenized Fuel Assembly Regional Densities
: Dry Conditions Wet Conditions
Material Nuclide/ Density Density Density Density
Element | [atom/-b-cm] | [g/em’] | [atom/-b-cm] | [g/cm’]
Lower End Fitting Cr 3.0222E-03 1.3734 3.0222E-03 2.1989
' Mn 3.0109E-04 3.0107E-04 ~
Fe 1.0293E-02 1.0292E-02
Ni 1.3387E-03 1.3386E-03
H -- 5.4810E-02
O -- 2.7628E-02
Fuel Cr 1.3116E-03 3.7790 1.3116E-03 4.3866
Mn 1.3067E-04 1.3067E-04
Fe 4.4666E-03 4.4668E-03
Ni 5.8094E-04 5.8095E-04
U-235 2.5880E-04 2.5880E-04
U-238 6.8424E-03 6.8425E-03
O 1.4201E-02 3.4534E-02
H -- 4.0339E-02
Upper Plenum Cr 2.1741E-03 0.9880 2.1742E-03 1.5956
Mn 2.1660E-04 2.1660E-04
Fe 7.4044E-03 7.4046E-03
Ni 9.6302E-04 9.6305E-04
H - 4.0338E-02
) -- 2.0333E-02
Upper End Fitting Cr 1.3522E-03 0.6145 1.3522E-03 0.6145
Mn 1.3472E-04 1.3472E-04
Fe 4.6052E-03 4.6052E-03
Ni 5.9896E-04 5.9896E-04

5.A3-14
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Table 5.A.3-8

Material Nuclide/ Density Density
Element | [atom/-b-cm] | [g/em®]
Water H 6.6752E-02 0.9982
O 3.3376E-02
Stainless Steel Cr 1.7472E-02 7.9400
Mn 1.7407E-03
Fe 5.9505E-02
Ni 7.7392E-03
Carbon Steel Fe 8.3494E-02 7.8212
C 3.9250E-03
Neutron Poison Al 5.0464E-02 2.6707
B-10 3.4695E-03
B-11 1.4389E-02
; C 4.4631E-03
Aluminum Al 6.0262E-02 | 2.7000
Lead Pb 3.2967E-02 11.344
NS-4-FR B-10 9.1384E-05 1.6316
Al 7.8002E-03
C 2.2621E-02
B-11 3.3665E-04
H 5.8507E-02
N 1.3904E-03
0 2.6107E-02
Concrete Fe 3.5073E-04 2.3233
Ca 1.5360E-03
Si 1.6788E-02
H 1.3882E-02
0 4.6535E-02
Na 1.7649E-03
Al 1.7630E-03

'(JI
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MPC-LACBWR Structural and Shield Material Regional Densities
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5.A4 MPC-LACBWR Storage System Shielding Evaluation

Shielding calculations are performed for the transfer cask and storage cask designs using the
source terms from the two design basis fuel types described in Section 5.A.2: Allis Chalmers fuel
at 22,000 MWd/MTU and 28 years cool time and Exxon Nuclear Company fuel at 21,000
MWdA/MTU and 23 years cool time. The Allis Chalmers fuel source is modeled in the 32
peripheral basket locations and the Exxon Nuclear Company source is modeled in the 36 interior
basket locations. The resulting dose rate profiles are reported as a function of distance from the
radial and axial surfaces of the MPC-LACBWR storage cask and transfer cask.

5.A4.1 MPC-LACBWR Calculational Methods

The shielding evaluations of the transfer and concrete cask are performed with MCNPS [Al].
Source terms include fuel neutron, fuel gamma, and gamma contributions from activated
hardware. As described in Section 5.A.2.3, these evaluations include the effect of fuel burnup
peaking on fuel neutron and gamma source terms. |

The MCNP shielding models described in Section 5.A.3 are used with the source terms described
in Section 5.A.2 to estimate the dose rate profiles at the cask surface and at distances of 1 foot,
1 meter, 2 meters, and 4 meters. The method of solution is continuous energy Monte Carlo, with
a Monte Carlo based weight window generator to accelerate code convergence. Radial or axial
biasing is performed, depending on the desired dose location. Azimuthal components are
included in the weight window mesh to account for the angular variations in the bulk shielding
properties of the concrete cask at the inlets and outlets and at the TSC lid ports (transfer
evaluation only).

Significant validation literature is available for MCNP, as it is an industry standard tool for spent
fuel cask evaluations. Available literature covers a range of shielding penetration problems
ranging from slab geometry to spent fuel cask geometries [A2-A6]. Confirmatory calculations
against other validated shielding codes [SCALE (ORNL) and MCBEND (Serco Assurance)] on
NAC casks have further validated the use of MCNP for shielding evaluations.

5.A.4.2 MCNP Flux-to-Dose Rate Conversion Factors

The ANSI/ANS 6.1.1-1977 flux-to-dose rate conversion factors are used in all cask shielding
evaluations. Neutron and gamma dose conversion factors are listed in Table 5.A.4-1 and Table
5.A.4-2, respectively.

5.A4-1
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5.A43 MPC-LACBWR Storage Cask Three-Dimensional Dose Rates

5.A.4.3.1 Undamaged Fuel

Storage cask three-dimensional model side dose rates are presented in Figure 5.A:4-1. The figure
shows the dose rate profiles at various radial distances from the cask surface. Figure 5.A.4-2
shows the contributions to the radial surface dose rate from each source component. Figure
5.A.4-3 shows the corresponding top axial dose rate profile at various axial distances from the
cask surface and Figure 5.A.4-4 gives the contributions to the top axial surface dose rate from
each source type. The azimuthal dose profile at the air inlet elevation is shown in Figure 5.A.4-5.
Similarly, the azimuthal dose rate profile at the cask air outlets is shown in Figure 5.A.4-6.

The maximum radial and top axial surface dose rates for the sforage_cask are 28.9 (1.3%) and
18.7 (6.9%) mrem/hr, respectively. At the inlet locations, the average dose rate of the four
symmetric inlet openings is 38.3 (1.4%) mrem/hr. At the outlets, the average dose rate at the four
symmetric outlet locations is 2.0 (0.5%) mrem/hr. -

Under accident conditions involving a projectile impact and a loss of 6 inches of concrete, the
surface dose rate increases to 278 mrem/hr at the impact location and 105 mrem/hr at a distance
of 1 meter from the surface.

5.A4.3.2 Damaged Fuel

To ensure that the worst case configuration is considered, two damaged fuel scenarios are
evaluated for the 32 peripheral basket locations.

The first scenario assumes the damaged fuel collects over the active fuel length of the fuel
assembly. This scenario is modeled by filling the fuel rod interstitial volume with UO, and
increasing the fuel neutron, gamma, and n-gamma source consistent with this increase in mass. A
comparison of dose rate profiles for the 68 assembly intact fuel results and 36 intact and 32
damaged assemblies, shown in Figure 5.A.4-7 and Figure 5.A.4-8, demonstrates that the
damaged fuel model dose rates are less due to the increase in self-shielding from the 32
péripherél assemblies compensating for the increase in source strength.

In the second scenario, damaged fuel is assumed to migrate from the active fuel into the lower
end fitting region of the fuel assembly, filling all the modeled void space. In this case, the
combined gamma and neutron sources result in a maximum radial dose rate of 4.3 mrem/hr at the
bottom of the cask (average increase of 1.0 mrem/hr), shown in Figure 5.A.4-9. The inlet dose
rate increase, as shown in Figure 5.A.4-10, is 36.7 mrem/hr, effectively doubling the air inlet
dose rate. However, no credit is taken for the reduction in lower end fitting hardware dose rate
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due to the added UO; mass and self-shielding nor for the reduction in fuel mass migrated from
the active fuel region. '

5.A4.4 MPC-LACBWR Transfer Cask Three-Dimensional Dose Rates

The MPC-LACBWR transfer cask is analyzed under wet and dry conditions correspdnding with
the operational configurations associated with loading the canister with spent fuel assemblies in a
fuel pool environment. Under wet conditions, the canister is assumed to be filled with water to
the top of the upper plenum region. This distance accounts for the removal of water from the
canister prior to welding the closure lid to the canister in order to prevent water contamination of
the closure lid weld. -

Transfer cask dose rates are calculated for two lid configurations. The first configuration consists
of the closure lid without port covers with the canister in the wet condition. The second
configuration consists of the closure lid with the canister in the dry condition and port covers are
 installed. '

5.A.4.4.1 Undamaged Fuel

For a wet canister cavity and no port covers, dose rate profiles are shown in Figure 5.A.4-11
through Figure 5.A.4-16. The maximum dose rates are 68.2 (2.3%) and 471.2 (1.7%) mrem/hr on
the radial surface and top axial surface, respectively. The bottom surface of the cask has a
maximum dose rate of 23.8 (2.2%) mrem/hr.

For a dry canister cavity and installed port covers, dose rate profiles are shown in Figure
5.A.4-17 through Figure 5.A.4-22. The maximum dose rates are 102.2 (5.2%) mrem/hr and
598.7 (1.4%) mrem/hr on the radial and top axial surfaces, respectively. The bottom surface of
the cask has a maximum dose rate of 54.2 (2.2%) mrem/hr.

5.A44°2 Damaged Fuel

The same damaged fuel scenarios were analyzed for the transfer cask under dry conditions as
those described for the storage cask. Like the storage cask (scenario 1), a comparison of dose rate
profiles for the 68 assembly intact fuel results and 36 intact and 32 damaged assemblies, shown
in Figure 5.A.4-23 through Figure 5.A.4-25, demonstrates that the damaged fuel model dose
rates are less due to the increase in self-shielding from the 32 peripheral assemblies
compensating for the increase in source strength. In the second scenario. (damaged fuel in the
lower end fitting region), the combined gamma and neutron sources result in a maximum radial
dose rate of 23.4 mrem/hr at the bottom of the cask (average increase of 3.7 mrem/hr), shown in
Figure 5.A.4-26. The bottom axial dose rate increase 1s 22.1 mrem/hr, shown in Figure 5.A.4-27,

5.A.4-3
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increasing the bottom axial dose rate by approximately 41%. As stated previously, no credit is
taken for the reduction in lower end fitting hardware dose rate due to the added UO, mass and
self-shielding nor for the reduction in fuel mass migrated from the active fuel region.

5.A4.5 Partial Flooding Evaluation

To confirm that the analyzed dry and wet canister conditions bound a partial ﬂood‘ing scenario,

additional MCNP inputs were setup to model a canister filled up to 70% of the active fuel region.

The results in Figure 5.A.4-28 and Figure 5.A.4-29 demonstrate that the dry canister
~ configuration produces bounding transfer cask dose rates. | '

5.A4.6 .. Validation of Fresh Fuel Material Composition

The validity of the dose rate results summarized herein is based on the ability to apply fresh fuel
material composition based MCNP results to spent fuel. To confirm the accuracy of this
assumption, radial dose rates are calculated using the SAS2H-calculated isotopic composition of
the design basis Allis Chalmers fuel assembly (22,000 MWd/MTU, 3.6 wt % 2,3 SU, and 28 years
cool time) in the transfer and storage casks and compared to the fresh fuel results. Radial dose
rate profiles for fresh and spent fuel isotopics are shown in Figure 5.A.4-30 and Figure 5.A.4-31
and demonstrate the acceptability of the fresh fuel assumption (i.e., there is no significant dose
change associated with the fresh fuel model). |

5.A.4.7 Justification of Exxon Fuel in DFCs

In the event that an Exxon Nuclear Company fuel assembly is found to be damaged, the
assembly may be loaded in a DFC location rather than a standard location. A bounding scenario,
under which a basket is loaded with 31 Allis Chalmers assemblies and 37 Exxon Nuclear
Company assemblies (36 undamaged and 1 damaged), the change in 68-assembly source is as

follows.
Source 31/37 vs. 32/36 Change
Fuel Neutron - -0.5%
Fuel N-Gamma -0.5%
Fuel Gamma - 0.0%
Fuel Hardware 1.0%
Lower End Fitting 1.3%
Upper Plenum - 0.4%
Upper End Fitting 0.4%

5.A4-4
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While a slight azimuthal increase in gamma dose rate may be present at the radial location of the
DFC under this scenario, there is no significant change in cask average dose rates when loading
Exxon fuel assemblies into DFCs.
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Figure 5.A.4-1 MPC-LACBWR Storage Cask Radial Dose Rate Profiles — Undamaged Fuel
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Figure 5.A.4-2 MPC-LACBWR Storage Cask Radial Surface Dose Rate Profile by Source

Type — Undamaged Fuel
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Figure 5.A.4-3  MPC-LACBWR Storage Cask Top Axial Dose Rate Profiles — Undamaged
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Figure 5.A.4-4  MPC-LACBWR Storage Cask Top Axial Surface Dose Rate Profile by
Source Type — Undamaged Fuel
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Figure 5.A.4-5 MPC-LACBWR Storage Cask Azimuthal Dose Rate Profile at Air Inlet
Elevation — Undamaged Fuel
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Figure 5.A.4-6  MPC-LACBWR Storage Cask Azimuthal Dose Rate Profile at Air Outlet
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Figure 5.A.4-7  Dose Rate Profile Comparison at Radial Surface of Storage Cask — Active

Fuel Damaged Fuel
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Figure 5.A.4-8  Dose Rate Profile Comparisoh at Top Axial Surface of Storage Cask — Active
Fuel Damaged Fuel '
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Figure 5.A.4-9

Dose Rate Profile at Radial Surface of Storage Cask — Lower End Fitting

Damaged Fuel
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Figure 5.A.4-10  Storage Cask Inlet Dose Rate Profile — Lower End Fitting Damaged Fuel
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Figure 5.A.4-11 MPC-LACBWR Transfer Cask Top Axial Dose Rate Profiles — Wet
Conditions w/o Port Covers — Undamaged Fuel
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Figure 5.A.4-12 MPC-LACBWR Transfer Cask Top Axial Surface Dose Rate Profile by
Source Type — Wet Conditions w/o Port Covers — Undamaged Fuel
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Figure 5.A.4-13 MPC-LACBWR Transfer Cask Radial Dose Rate Profiles — Wet Conditions
w/o Port Covers — Undamaged Fuel
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Figure 5.A.4-14 MPC-LACBWR Transfer Cask Radial Surface Dose Rate Profile — Wet
Conditions w/o Port Covers — Undamaged Fuel :
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Figure 5.A.4-15 MPC-LACBWR Transfer Cask Bottom Axial Dose Rate Proﬁles - Wet
Conditions w/o Port Covers — Undamaged Fuel
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Figure 5.A.4-16 MPC-LACBWR Transfer Cask Bottom Axial Surface Dose Rate Profile by

Source Type — Wet Conditions w/o Port Covers — Undamaged Fuel
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Floure 5.A.4-17 MPC-LACBWR Transfer Cask Top Axial Dose Rate Profiles — Dry
Conditions w/Port Covers — Undamaged Fuel
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Figure 5.A.4-18 MPC-LACBWR Transfer Cask Top Axial Surface Dose Rate Profile by
: Source Type — Dry Conditions w/Port Covers — Undamaged Fuel
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Figure 5.A.4-19 MPC-LACBWR Transfer Cask Radial Dose Rate Profiles — Dry Conditions
w/Port Covers — Undamaged Fuel ' ' _
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Figure 5.A.4-21 MPC-LACBWR Transfer Cask Bottom Axial Dose Rate Profiles — Dry
Conditions w/Port Covers — Undamaged Fuel
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Figure 5.A.4-22 MPC-LACBWR Transfer Cask Bottom Axial Surface Dose Rate Profile by
- Source Type — Dry Conditions w/Port Covers — Undamaged Fuel
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Figure 5.A.4-23  Dose Rate Profile Comparison at Radial Surface of Transfer Cask — Active
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Figure 5.A.4-24 Dose Rate Profile Comparison at Top Axial Surface of Transfer Cask — Active -
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Figure 5.A.4-25 Dose Rate Profile Comparison at Bottom Axial Surface of Transfer Cask —
Active Fuel Damaged Fuel '
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Figure 5.A.4-26
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Figure 5.A.4-28 Canister Flood Study — Transfer Cask Radial Surface Dose Rate Profile
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Figure 5.A.4-29 Canister Flood Study — Transfer Cask Radial Surface Dose Rate Profile
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Figure 5.A.4-30  Transfer Cask Radial Dose Rates— Fresh Fuel versus Spent Fuel Isotopics
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Figure 5.A.4-31 = Concrete Cask Radial Dose Rates— Fresh Fuel versus Spent Fuel Isotopics
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Table 5.A.4-1 ANSI Standard Neutron Flux-To-Dose Rate Factors

Energy (MeV) (rem/hr)/(n/cm*/sec)
2.5E-08 3.67E-06
1.0E-07 3.67E-06
1.0E-06 4.46E-06
1.0E-05 . 4.54E-06
1.0E-04 4.18E-06
1.0E-03 3.76E-06
1.0E-02 3.56E-06
1.0E-01 2.17E-05
5.0E-01 9.26E-05

1.0 1.32E-04
2.5 1.25E-04
5.0 1.56E-04
7.0 : 1.47E-04
10.0 1.47E-04
14.0 2.08E-04
20.0 2.27E-04
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Table 5.A.4-2 ANSI Standard Gamma Flux-To-Dose Rate Factors

Energy (MeV) | (rem/hr)/(y/cm®/sec) | Energy (MeV) | (rem/hr)/(y/em’/sec)
0.01 3.96E-06 14 2.51E-06
0.03 5.82E-07 1.8 2.99E-06
0.05 2.90E-07 2.2 3.42E-06
0.07 2.58E-07 2.6 3.82E-06
0.1 2.83E-07 2.8 4.01E-06
0.15 3.79E-07 3.25 4.41E-~06
0.2 5.01E-07 3.75 4.83E-06
0.25 6.31E-07 425 5.23E-06
0.3 7.59E-07 4.75 5.60E-06
0.35 8.78E-07 5 5.80E-06
0.4 9 85E-07 5.25 6.01E-06
0.45 1.08E-06 575 6.37E-06
0.5 1.17E-06 6.25 6.74E-06
0.55 1.27E-06 6.75 7.11E-06

0.6 1.36E-06 7.5 7.66E-06
0.65 1.44E-06 9 8.77E-06
0.7 1.52E-06 11 1.03E-05
0.8 1.68E-06 13 1.18E-05
1 1.98E-06 15 1.33E-05
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5.A.6 MPC-LACBWR Storage Svstem Samnlé Input Files

Sample input files are included here. Fi'gure 5.A.6-1 and Figure 5.A.6-2 show the SAS2H input
for Allis Chalmers and Exxon Nuclear Coinpany fuel, respectively. Figure 5.A.6-3 shows the
MCNP input file for the storage cask radial analysis for the fuel gamma source. Figure 5.A.6-4
shows the MCNP input file for the transfer cask wet canister model for a top axial analysis of the
fuel neutron source. Figure 5.A.6-5 shows the MCNP input file for the transfer cask dry canister
model for a bottom axial analysis of the lower end fitting source. Figure 5.A.6-6 shows the
MCNP input file for the storage cask model for a damaged fuel gamma source. Figure 5.A.6-7
shows the MCNP input file for the transfer cask dry canister model for a bottom axial analysis of
the lower end fitting damaged fuel neutron source.

5.A.6-1
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Figure 5.A.6-1 MPC-LACBWR SAS2H Input File for Allis Chalmers Fuel

=SAS2H PARM= (HALT04 , SKIPSHIPDATA)

LACBWR - 3.6 wt % U-235, 22000 MWD/MTU, 28 years cool time
27GROUPNDF4 LATTICECELL

U02 1 0.950 814 92235 3.6 92238 96.4 END

SS304 2 1.0 594 END

H20 3 DEN=0.434 1.0 576 END

H20 4 DEN=0.723 1.0 569 END

58304 5 1.0 569 END

H20 6 DEN=0.434 1.0 576 END

END COMP

SQUAREPITCH 1.4351 0.8890 1 3 1.0058 2 0.9042 0 END
NPIN=100 FUEL=210.820 NCYC=2 NLIB=2 PRIN=6 LIGH=5

INPL=2 NUMZ=5 END

6 0.0001 500 8.0967 6 8.2113 5 8.4349 4 9.1285
POWER=2.4063 BURN=549.0286 DOWN=60 END

POWER=2.4063 BURN=549.0286 DOWN=1461 END _

FE 0.673 CR 0.1900 NI 0.1150 MN 0.0200 CO 0.002

END

=ORIGENS

0$$ A4 21 A8 26 Al0 51 71 E

188 1 17T

COOLING 28 YEARS AND FISSION PRODUCT GAMMA REBIN

35¢ 21 0 1 28 A33 22 E

54$$ A8 1 E T

3588 0T

56$¢ 0 1 Al3 -2 5 3 E

57%* 4.0 E T :
COOLING 28 YEARS AND FISSION PRODUCT GAMMA REBIN :
SINGLE REACTOR ASSEMBLY

60** 28

655 A4 1 A7 1 AL0 1 A25 1 A28 1 A31 1 A46 1 A49 1 A52 1 E
61** F.00000001

818¢ 2 51 26 1 E.

82$s F6
83** 1.40e+7 1.20e+7 1.00e+7 8.00e+6 6.50e+6 5.00e+6
4.00e+6 3.00e+6 2.50e+6 2.00e+6 1.66e+6 1l.44e+6
©1.22e+6 1.00e+6 0.80e+6 0.60e+6 0.40e+6 0.30e+6
0.20e+6 0.10e+6 0.05e+6 0.02e+6 0.0le+6
84** 1.46e+7 1.36e+7 1.25e+7 1.125e+7 1.00e+7
8.25e+6 7.00e+6 6.07e+6 4.72e+6 3.68e+6
2.87e+6 1.74e+6 0.64e+6 0.39e+6 0.1lle+6
6.74e+4 2.48e+4 "9.12e+3 2.95e+3 9.61le+2
3.54e+2 1l.66e+2 4.8le+l 1.60e+1 4.00e+0
1.50e+0 5.50e-1 7.09e-2 1.00e-5 T
FISSION PRODUCT SPECTRA
568 FO T
END
=0RIGENS
0$$ 24 21 A8 26 AlD 51 71 E
1ss 1 1T '

COOLING 28 YEARS AND ACTINIDE GAMMA REBIN

38 21 0 1 28 A33 22 E

548 A8 1 ET

35¢s 0T

565 0 1 Al3 -2 5 3 E

57** 4.0 E T

COOLING 28 YEARS AND ACTINIDE GAMMA REBIN

SINGLE REACTOR ASSEMBLY

60** 28

655 A4 1 A7 1 A10 1 A25 1 A28 1 A31 1 A46 1 A49 1 AS2 1 E
61** F.00000001 '

81$$s 2 51 26 1 E
828% F5 '
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Figure 5.A.6-1  MPC-LACBWR SAS2H Input File for Allis Chalmers Fuel

83** 1.40e+7 1.20e+7 1.00e+7 8.00e+6 6.50e+6 5.00e+6
4.00e+6 3.00e+6 2.50e+6 2.00e+6 1.66e+6 1.44e+6
1.22e+6 1.00e+6 0.80e+6 0.60e+6 0.40e+6 0.30e+6
0.20e+6 0.10e+6 0.05e+6 0.02e+6 0.0le+6

84** 1 .46e+7 1.36e+7 1.25e+7 1.125e+7 1.00e+7
8.25e+6 7.00e+6 6.07e+6 4.72e+6 3.68e+6
2.87e+6 1.74e+6 O0.64e+6 0.39e+6 0.1lle+6
6.74e+4 2.48e+4 9.12e+3 2.95e+3 g.6le+2
3.54e+2 1.66e+2 4.8le+l 1.60e+l 4.00e+0
1.50e+0 5.50e-1 7.09e-2 1.00e-5 T

ACTINIDE SPECTRA

56$$ FO T

END

=0RIGENS

0$$ A4 21 A8 26 Al0 51 71 E

1$$ 1 17 :

COOLING 28 YEARS AND LIGHT ELEMENT GAMMA REBIN
386 21 0 1 28 A33 22 E :

545 A8 1 ET

358 O T

566$ 0 1 Al3 -2 5 3 E

57** 4.0 E T- :
COOLING 28 YEARS AND LIGHT ELEMENT GAMMA REBIN
SINGLE REACTOR ASSEMBLY .

“60** 28 -

65$$ A4 1 A7 1 A10 1 A25 1 A28 1 A31 1 A46 1 A49 1 A52 1 E
61** F.00000001

81$$ 2 51 26 1 E

82$$ F4

83** 1.40e+7 1.20e+7 1.00e+7 8.00e+6 6.50e+6 5.00e+6
4.00e+6 3.00e+6 2.50e+6 2.00e+6 1.66e+6 1.44e+6
1.22e+6 1.00e+6 0.80e+6 0.60e+6 0.40e+6 0.30e+6
0.20e+6 0.10e+6 0.05e+6 0.02e+6 0.0le+6

84** 1.46e+7 1.36e+7 1.25e+7 1.125e+7 1.00e+7
8.25e+6 7.00e+6 6.07e+6 4.72e+6 3.68e+6
2.87e+6 1.74e+6 0.64e+6 0.39e+6 0.11le+6
6.74e+4 2.48e+4 9.12e+3 2.95e+3 - 9.6le+2
3.54e+2 1.66e+2 4.8le+l 1.60e+l 4.00e+0
1.50e+0 5.50e~-1 7.09e-2 1.00e-5 T

LIGHT ELEMENT SPECTRA '

56$$ FO T

END

5.A.6-3
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Figure 5.A.6-2 MPC-LACBWR SAS2H Input File for Exxon Nuclear Company Fuel

=SAS2H PARM= (HALTO02, SKIPSHIPDATA)
LACBWR - 3.6 wt % U-235, 21000° MWD/MTU, 23 years cool time
27GROUPNDF4 LATTICECELL
U021 0.950 814 92235 3.6 92238 96.4 END
SS304 2 1.0 594 END
H20 3 DEN=0.434 1.0 576 END
H20 4 DEN=0.723 1.0 569 END
ZIRCALLOY 5 1.0 569 END
H20 6 DEN=0.434 1.0 576 END
SS304 7 1.0 569 END.
ZIRCALLOY 8 1.0 569 END
END COMP
SQUAREPITCH 1.4148 0.8712 1 3 1.0008 2 0.8890 0 END
NPIN=96 FUEL=210.820 NCYC=2 NLIB=1 PRIN=6 LIGH=5
INPL=2 NUMZ=7 END '
8 0.8890 7 1.0008 6 1.1284 500 7.9820 6 8.0967 5 8.3260 4 9.1285
POWER=2.4063 BURN=483.0545 DOWN=60 END
POWER=2.4063 BURN=483.0545 DOWN=1461 END
FE 0.673 CR 0.1900 NI 0.1150 MN 0.0200 CO 0.002
END
=ORTIGENS
0$$ A4 21 A8 26 Al0 51 71 E
1$$ 1 4T
COOLING 23 YEARS AND FISSION PRODUCT GAMMA REBIN
3s$ 21 0 1 28 A33 22 E '
54$$ A8 1 ET
358 0 T
565¢ 0 1 Al3 -2 5 3 E
57** 4.0 E T .
COOLING 23 YEARS AND FISSION PRODUCT GAMMA REBIN, : :
SINGLE REACTOR ASSEMBLY
60** 23
65$$ A4 1 A7 1 Al0 1 A25 1 A28 1 A31 1 A46 1 A49 1 A52 1 E
61** F¥.00000001 '
81$$ 2 51 26 1 E

828$ F6 .
83** 1.40e+7 1.20e+7 1.00e+7 8.00e+6 6.50e+6 5.00e+6
4.00e+6 3.00e+6 2.50e+6 2.00e+6 1.66e+6 1.44e+6
1.22e+6 1.00e+6 0.80e+6 0.60e+6 0.40e+6 (0.30e+6
: - 0.20e+6 0.10e+6 0.05e+6 0.02e+6 0.0le+6
84** 1 .46e+7 1.36e+7 1.25e+7 1.125e+7 1.00e+7
8.25e+6 7.00e+6 6.07e+6 4.72e+6 3.68e+6
2.87e+6 1.74e+6 0.64e+6 0.39e+6 0.1lle+6
6.74e+4 2.48e+4 9.12e+3 2.95e+3 9.6le+2
3.54e+2 1.66e+2 4.8le+l 1.60e+l 4.00e+0
1.50e+0 ©5.50e-1 7.0%e-2 1.00e-5 T
FISSION PRODUCT K SPECTRA
56$$ FO T
END
=0RIGENS
0SS A4 21 A8 26 Al0 51 71 E
1$s 1 1T .
COOLING 23 YEARS AND ACTINIDE GAMMA REBIN
38$ 21 0 1 28 A33 22 E
54$$ A8 1 E T
356 0T
568 0 1 Al3 -2 5 3 'E
57** 4.0 E T
COOLING 23 YEARS AND ACTINIDE GAMMA REBIN
SINGLE REACTOR ASSEMBLY
60** 23
658 A4 1 A7 1 A10 1 A25 1 A28 1 A31 1 246 1 A49 1 A52 1 E .
61** F.00000001

5.A.6-4
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Figure 5.A.6-2 | MPC-LACBWR SAS2H Input File for Exxon Nuclear Company Fuel

81$$ 2 51 26 1 E

828$ FS

83** 1.40e+7 1.20e+7 1.00e+7 8.00e+6 6.50e+6 5.00e+6
4.00e+6 3.00e+6 2.50e+6 2.00e+6 1.66e+6 1.44e+6
1.22e+6 1.00e+6 0.80e+6 0.60e+6 0.40e+6 0.30e+6
0.20e+6 0.10e+6 0.05e+6 0.02e+6 0.0le+6

84** 1.46e+7 1.36e+7 1.25e+7 1.125e+7 1.00e+7
8.25e+6 7.00e+6 6.07e+6 4.72e+6 3.68e+6
2.87e+6 1.74e+6 (0.64e+6 0.39e+6 0.1lle+6
6.74e+4 2.48e+4 9.12e+3 2.95e+3 9.6le+2
3.54e+2 1.66e+2 4.8le+l 1.60e+l 4.00e+0
1.50e+0 5.50e-1 7.09e-2 1.00e-5 T

ACTINIDE SPECTRA : '

56$$ FO T

END

=0ORIGENS

0$$ A4 21 A8 26 AlQ 51 71 E

1ss 1 17

COOLING 23 YEARS AND LIGHT ELEMENT GAMMA REBIN
3$$ 21 0 128 A33 22 E

54$$ A8 1 E T

356s 0T .

565 0 1 Al3 -2 5 3 E

57** 4.0 E T

COOLING 23 YEARS AND LIGHT ELEMENT GAMMA REBIN
SINGLE REACTOR ASSEMBLY

60%* 23 . :

658$ A4 1 A7 1 A10 1 A25 1 A28 1 A31 1 A46 1 A49 1 AS52 1 E
61** F.00000001

818$ 2 51 26 1 E

.828$ T4

83** 1.40e+7 1.:20e+7 1.00e+7 8.00e+6 6.50e+6 5.00e+6
4.00e+6 3.00e+6 2.50e+6 2.00e+6 1.66e+6 1.44e+6
1.22e+6 1.00e+6 0.80e+6 0.60e+6 0.40e+6 0.30e+6
0.20e+6 0.10e+6 0.05e+6 0.02e+6 0.0le+6

84** 1 .46e+7 1.36e+7 1.25e+7 1.12%e+7 1.00e+7
8.25e+6 7.00e+6 - 6.07e+6 4.72e+6 3.68e+6
2.87e+6 1.74e+6 0.64e+6 0.39e+6 0.1lle+6
6.74e+4 2.48e+4 9.12e+3 2.95e+3 9.61le+2
3.54e+2 1.66e+2 4.8le+l 1.60e+1 4.00e+0
1.50e+0 5.50e-1 7.09e-2 1.00e-5 T

LIGHT ELEMENT SPECTRA :

568 FO T

END
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Figure 5.A.6-3 MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel
Gamma Source

LACBWR VCC - strShlDryRadFg_Pref

C Radial Biasing ~ Fuel Gamma Source

C Fuel Assembly Cells - v1.0

11 -1.3734 -1 -2 u=10 $ Lower Nozzle

2 2 -3.7790 -1 +2 -3 u=10 $ Fuel

3 3 -0.9880 -1 +3 -4 u=10 $ Upper Plenum

4 4 -0.6145 -1 +4 u=10 $ Upper Nozzle

590 +1 u=10 $ Outside

C Cells - Standard Fuel Tube v1.0

101 © . -101 u=5 $ Tube void

102 6 -7.9400 -102 +101 u=5 $ Tube

103 8 -2.6707 -103 u=5 $ Absorber +Y

104 6 -7.9400 -104 u=5 $ Cladding +Y

105 8 -2.6707 -105 u=5 $ Absorber +X

106 6 -7.9400 -106 u=5 $ Cladding +X

107 © +101 +102 +103 +104 +106 +105 wu=5 $. vVoid

C Cells - DFC Fuel Tube Absorber 2 Sides v1.0

108 0 -107 u=6 $ Tube void

109 6 -7.9400 -108 +107 - u=6 $ Tube

110 8 -2.6707 -109 u=6 $ Absorber +Y

111 6 -7.9400 -110 u=6 $ Cladding +Y

112 8 -2.6707. -111 u=6 $ Absorber +X

-113 6 -7.9400 -112 u=6 $ Cladding +X

114 0 +107 +108 +109 +110 +112 +111 wu=6 $ Void

C Cells - DFC Fuel Tube Absorber 1 Side (Y) v1.0

115 0 -107 u=7 § Tube void

116 6 -7.9400 -108 +107 u=7 $ Tube

117 8 ~2.6707 -109 u=7 $ Absorber +Y

118 6 -7.9400 -110 u=7 $ Cladding +Y

119 0 . +107 +108 +109 +110 u=7 $ Void

C Cells - DFC Fuel Tube Absorber 1 Side (X) v1.0

120 0 -107 u=8 $ Tube void

121 6 -7.9400 -108 +107 u=8 $ Tube

122 8 -2.6707 -111 u=8 $ Absorber +X

123 6 -7.9400 -112 u=8 $ Cladding #X

124 0 +107 +108 +111 +112 u=8 $ Void

C Cells -~ DFC Fuel Tube No Absorber v1.0

125 © ~107 u=9 $ Tube void

126 6 -7.9400 -108 +107 u=9 $ Tube

127 0 ) +107 +108 u=9 $ void

¢ Cell Cards - Disk Stack v1.0

201 6 ~7.94 -203 trcl = ( 0.0000 0.0000 2.5400 ) u=4 $ Bottom weldment disk
202 6 -7.94 201 trecl = ( 0.0000 0.0000 15.0368 ) u=4 $ Support disk 1

203 like 202 but trcl = (-0.0000 0.0000 24.7650 ) u=4 $ Support disk 2

204 like 202 but trcl = ( 0.0000 0.0000 34.4932 ) u=4 $ Support disk 3

205 like 202 but trcl = ( 0.0000 0.0000 44.2214 ) u=4 $ Support disk 4

206 1like 202 but trcl = ( 0.0000 0.0000 53.9496 ) u=4 $ Support disk 5

207 9 -2.70 -202 trcl = ( 0.0000 0.0000 58.9788 ) u=4 $ Heat transfer disk 1
208 like 202 but trcl = ( 0.0000 0.0000 63.6778 ) u=4 $ Support disk 6

209 1like 207 but trcl = ( 0.0000 0.0000 68.7070 ) u=4 $ Heat transfer disk 2
210 like 202 but trcl = ( 0.0000 0.0000 73.4060 ) u=4 $ Support disk 7

211 like 207 .but trcl = ( 0.0000 0.0000 78.4352 ) u=4 $ Heat transfer disk 3
212 1like 202 but trcl = ( 0.0000 0.0000 83.1342 ) u=4 $ Support disk 8
213 like 207 but trcl = ( 0.0000 0.0000 88.1634 ) u=4 $ Heat transfer disk 4
214 1like 202 but trcl = ( 0.0000 0.0000 92.8624 ) u=4 $ Support disk 9

215 1like 207 but . trcl = ( 0.0000 0.0000 97.8916 ) u=4 $ Heat transfer disk 5
216 like 202 but trcl = ( 0.0000 0.0000 102.5906 ) u=4 $ Support disk 10

217 like 207 but trcl = ( 0.0000 0.0000 107.6198 ) u=4 $ Heat transfer disk 6
218 like 202 but trcl = ( 0.0000 0.0000 112.3188 ) u=4 $ Support disk 11

219 like 207 but trcl = ( 0.0000 0.0000 117.3480 ) u=4 $ Heat transfer disk 7
220 like 202 but trcl = (.0.0000 0.0000 122.0470 ) u=4 $ Support disk 12

221 1like 207 but trcl = ( 0.0000 0.0000 127.0762 ) u=4 $ Heat transfer disk 8

5.A.6-6
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Figure 5.A.6-3 MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel

Gamma Source ‘

222 like 202 but trcl = ( 0.0000 0.0000 131.7752 ) u=4 $ Support disk 13
223 like 207 but trcl = ( 0.0000 0.0000 136.8044 ) u=4 $ Heat transfer disk 9
224 like 202 but trcl = ( 0.0000 0.0000 141.5034 ) u=4 $ Support disk 14 }
225 like 207 but trcl = ( 0.0000 0.0000 146.5326 ) u=4 $ Heat transfer disk 10
226 like 202 but trcl = ( 0.0000 0.0000 151.2316 ) u=4 $ Support disk 15
227 like 207 but . trcl = ( 0.0000 0.0000 156.2608 ) u=4 $ Heat transfer disk 11
228 like 202 but trcl = ( 0.0000 0.0000 160.9598 ) u=4 $ Support disk 16
229 like 207 but trcl = ( 0.0000 0.0000 165.9890 ) u=4 $ Heat transfer disk 12
230 like 202 but trcl = ( 0.0000 0.0000 170.6880 ) u=4 $ Support disk 17
231 like 207 but trcl = ( 0.0000 0.0000 175.7172 ) u=4 $ Heat transfer disk 13
232 like 202 but trcl = ( 0.0000 0.0000 180.4162 ) u=4 $ Support disk 18
233 like 207 but trcl = ( 0.0000 0.0000 185.4454 ) u=4 $ Heat transfer disk 14
234 like 202 but trcl = ( 0.0000 0.0000 190.1444 ) u=4 $ Support disk 19
235 like 202 but trcl = ( 0.0000 0.0000 199.8726 ) u=4 $ Support disk 20
236 like 202 but trcl = ( 0.0000 0.0000 209.6008 ) u=4 $ Support disk 21
237 like 202 but trcl = ( 0.0000 0.0000 219.3290 ) u=4 $ Support disk 22
. 238 like 202 but trcl = ( 0.0000 0.0000 229.0572 ) u=4 $ Support disk 23
239 like 202 but - trcl = { 0.0000 0.0000 238.7854 ) u=4 $ Support disk 24
240 like 201 but trcl = ( 0.0000 0.0000 255.8796 ) u=4 $ Top weldment disk
241 0 $ Outside Disks
#201 #202 #203 #204 #205 #206 #207 #208 #209 #210
#211 #212 #213 #214 #215 #216 #217 #218 -#219 #220
#221 -4#222 #223 #224 #225 #226 #227 #228 #229 #230
#231 #232 #233 #234 #235 #236 #237 #238 #239
#240 u=4
¢ Cell Cards -~ Basket v1.0
301 0 -302 #302 f£il1l1=8 ( ~8.8265 77.5233 0.0000 ) $ Tube/Disk 1
trecl = ( -8.8265 77.5233 0.0000 ) o u=3
302 0 -1 fill=10 trcl = ( -8.8265 77.5233 0.0000 ) u=3 $ Assembly 1
303 0 -302 #304 £i11=9 ( 8.8265 77.5233 0.0000 ) $ Tube/Disk 2
trcl = ( 8.8265 77.5233 (0.0000 ) -ou=3
304. like 302 but trcl = ( 8.8265 77.5233 0.0000 ) u=3"'$ Assembly 2
305 0 ~302 #306 £ill=8 ( -44.1274 61.2699 0.0000 ) $ Tube/Disk 3
trcl = ( -44.1274 61.2699 0.0000 ) u=3 '
306.1ike 302 but trcl = ( -44.1274 61.2699 0.0000 ) u=3 $ Assembly 3
307 0 ~302 #308 fill=8 ( -26.4770 59.8729 0.0000 ) $ Tube/Disk 4
trcl = ( -26.4770 59.8729 0.0000 ) u=3
308 like 302 but trcl = ( -26.4770 59.8729 0.0000 ) us=3 $ Assembly 4
309 0 -302 #310 f£ill=6 ( -8.8265 59.8729 0.0000 ) $ Tube/Disk 5
trcl = { -8.8265 59.8729 0.0000 ) u=3 ) ;
310 like 302 but trcl = { -8.8265 59.8729 0.0000 ) ‘u=3 $ Assembly 5
311 0, -302 #312 fill=6 ( 8.8265 59.8729 0.0000 ) $ Tube/Disk 6
trcl = ( 8.8265 59.8729 0.0000 ') u=3
312 like 302 but trcl = ( 8.8265 59.8729 0.0000 ) " u=3 $ Assembly 6
313 0 -302 #314 fill=8 ( 26.4770 59.8729 0.0000 ) $ Tube/Disk 7
trcl = ( 26.4770 59.8729 0.0000 ) u=3
314 like 302 but trcl = ( 26.4770 59.8728 0.0000 ) u=3 $ Assembly 7
315 0 -302 #316 f£i11=9 ( 44.1274 61.2699 0.0000 ) $ Tube/Disk 8
trcl = ( 44.1274 61.2699 0.0000 ) u=3 '
316 like 302 but trecl = ( 44.1274 61.2699 0.0000 ) u=3 $ Assembly 8
317 0 -302 #318 f£ill=8 ( -61.2699 44.1274 0.0000 ) $ Tube/Disk 9
trcl = ( -61.2699 44.1274 0.0000 ) u=3
318 like 302 but trecl = ( -61.2699 44.1274 0.0000 ) u=3 $ Assembly 9
319 0 -301 #320 £fill=5 ( -42.5399 42.5399 0.0000 ) $ Tube/Disk 10
trcl = ( -42.5399 42.5399 0.0000 ) u=3
320 like 302 but trcl = ( -42.5399 42.5399 0.0000 ) u=3 $ Assembly 10
321 0 -301 #322 £ill=5 ( -25.5245 42.5399 0.0000 ) $ Tube/Disk 11
trcl = ( -25.5245 42.5399 0.0000 ) u=3
322 like 302 but trcl =-( -25.5245 42.5399 0.0000 } u=3 $§ Assembly 11
323 0 -301 #324 £ill1=5 ( -8.5090 42.5399 0.0000 ) $ Tube/Disk 12
trcl = { -8.5090 42.5399 0.0000 ) u=3
324 like 302 but trcl = { -8.5090 42.5399 0.0000 ) u=3 $ Assembly 12
325 0 -301 #326 f£il11=5 ( 8.5090 42.5399 0.0000 ) $ Tube/Disk 13
trel = ( 8.5090 42.5399 0.0000 ) u=3
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326 like 302 but trcl = ( 8.5090 42.5399 0.0000 ) u=3 $ Assembly 13
327 0 -301 #328 f£ill=5 ( 25.5245 42.5399 0.0000 ) $ Tube/Disk 14
trcl = ( 25.5245 42.5399 0.0000 ) u=3
328 like 302 but trcl = ( 25.5245 42.5399 0.0000 ) u=3 $ Assembly 14
329 0 -301 #330 f£ill=5 ( 42.5399 42.5399 0.0000 ) $ Tube/Disk 15
trcl = ( 42.5399 42.5399 0.0000 } u=3
330 like 302 but trcl = ( 42.5399 42.5399 0.0000 ) u=3 $ Assembly 15
331 0 -302 #332 £i11=9 ( 61.2699 44.1274 0.0000 ) $ Tube/Disk 16
) trcl = ( 61.2699 44.1274 0.0000 ) u=3
332 like 302 but " trcl = ( 61.2699 44.1274 0.0000 ) u=3 $ Assembly 16
333 0 -302 #334 £fill=6 ( -59.8729 26.4770 0.0000 ) $ Tube/Disk 17
trcl = ( -59.8729 26.4770 0.0000 ) u=3
334 like 302 but trcl = ( -59.8729 26.4770 0.0000 ) u=3'$ Assembly 17
335 0 -301 #336 £ill=5 ( -42.5399 25.5245 0.0000 ) - $ Tube/Disk 18
trcl = ( -42.5399 25.5245 0.0000 ) u=3
336 like 302 but trcl = ( -42.5399 25.5245 0.0000 ) u=3 $ Assembly 18
337 0 -301 #338 £fill=5 {( -25.5245 25.5245 0.0000 ) $ Tube/Disk 19
trcl = ( -25.5245 25.5245% 0.0000 ) u=3
338 1like 302 but trcl = ( -25.5245 25.5245 0.0000 ) u=3 $ Assembly 19
339 0 -301 #340 £ill=5 ( -8.5090 25.5245 0.0000 ) $ Tube/Disk 20
. trcl = ( -8.5090 25.5245 0.0000 ) u=3 '
340 like 302 but trcl = ( -8.5090 25.5245 0.0000 ) u=3 $ Assembly 20
341 0 -301 #342 £ill=5 ( 8.5090 25.5245 0.0000 ) $ Tube/Disk 21
trcl = ( 8.5090 25.5245 0.0000 ) u=3 .
342 like 302 but trcl = ( 8.5090 25.5245 0.0000 ) u=3 $ Assembly 21
343 0 ~301 #344 £ill=5 ( 25.5245 25.5245 0.0000 ) $ Tube/Disk 22
) trcl = ( 25.5245 25.5245 0.0000 ) u=3
344 like 302 but trcl = ( 25.5245 25.5245 0.0000 ) u=3 $ Assembly 22
345 0 -301 #346 £il1=5 ( 42.5399 25.5245 0.0000 ) $ Tube/Disk 23
trcl = ( 42.5399 25.5245% 0.0000 ) u=3
346 like 302 but trcl = ( 42.5399 25.5245 0.0000 ) u=3 $ Assembly 23
347 0 -302 #348 £il11=7 ( 59.8729 26.4770 0.0000 ) $ Tube/Disk 24
trcl = ( '59.8729 26.4770 0.0000 ) u=3
348 1like 302 but trcl = ( 59.8729 26.4770 0.0000 ) u=3 $ Assembly 24
349 0© -302 #350 £ill=8 ( ~77.5233 8.8265 0.0000 ) $ Tube/Disk 25
trcel = ( -77.5233 8.8265 0.0000 ) u=3 . .
350 like 302 but trcl = ( -77.5233 8.8265 0.0000 ) u=3 $ Assembly 25
351 0 -302 #352 £ill=6 ( ~59.8729 8.8265 0.0000 ) $ Tube/Disk 26
trcl = ( -59.8729 8.8265 0.0000 ) . ou=3 ’
352 like 302 but trcl = ( -59.8729 8.8265 0.0000 ) u=3 $ Assembly 26
353 0 '-301 #354 f£il11=5 ( -42.5399 8.5090 0.0000 ) $ Tube/Disk 27
) trcl = ( -42.5399 8.5090 0.0000 ) u=3 ' .
354 like 302 but trel = ( -42.5399 8.5090 0.0000 ) u=3 $ Assembly 27
355 0 -301 #356 £fill=5 ( ~25.5245 8.5090 0.0000 ) $ Tube/Disk 28
trcl = ( -25.5245 8.5090 0.0000 ) u=3
356 like 302 but trcel = { -25.5245 8.5090 0.0000 ) u=3 $ Assembly 28
357 0 -301 #358 £ill=5 ( -8.5090 8.5090 0.0000 ) $ Tube/Disk 29
trcl = ( -8.5090 8.5090 0.0000 ) u=3 ] '
358 like 302 but trcl = ( -8.5090 8.5090 0.0000 ) u=3 $ Assembly 29
359 0 -301 #360 £fill=5 ( 8.5090 8.5090 0.0000 ) $ Tube/Disk 30
trcl = ( 8.5090 8.5090 0.0000 ) u=3 )
360 like 302 but trcl = ( 8.5090 8.5090 0.0000 )} u=3 $ Assembly 30
361 0 -301 #362 fill=5 ( 25.5245 8.5090 0.0000 ) $ Tube/Disk 31
trcl = ( 25.5245 8.5090 0.0000 ) u=3
362 like 302 but trcl = ( 25.5245 8.5090 0.0000 ) u=3 $ Assembly 31
363 0 -301 #364 f£ill=5 ( 42.5399 8.5090 0.0000 ) $ Tube/Disk 32
trcl = ( 42.5399 8.5090 0.0000 ) u=3
364 like 302 but trcl = ( 42.5399 8.5090 0.0000 ) u=3 $ Assembly 32
365 0 -302 #366 £ill=6 ( 59.8729 8.8265 0.0000 ) $ Tube/Disk 33
trcl = ( 59.8729 8.8265 0.0000 ) u=3
366 like 302 but trcl = ( 59.8729 8.8265 0.0000 ) u=3 $ Assembly 33
367 0 -302 #368 £i111=9 ( 77.5233 8.8265 0.0000 ) . $ Tube/Disk 34
. trel = ( 77.5233 8.8265 0.0000 ) u=3
368 like 302 but trcl = ( 77.5233 8.8265 0.0000 ) u=3 $ Assembly 34
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-302 #370° £ill=6 ( -77.5233 -8.8265 0.0000 ) -$. Tube/Disk 35

trecl = ( -77.5233 -8.8265 0.0000 ) u=3
302 but trcl = ( ~77.5233 -8.8265 0.0000 ) u=3 $ Assembly 35
-302 #372 fill=6 ( -59.8729 -8.8265 0.0000 ) $ Tube/Disk 36
trcl = ( ~59.8729 -8.8265 0.0000 ) u=3
302 but trcl = ( ~59.8729 -8.8265 0.0000 ) u=3 $ Assembly 36
-301 #374 £111=5 ( -42.5399 -8.5090 0.0000 ) $ Tube/Disk 37
trcl = ( ~42.5399 ~-8.5090 0.0000 ) u=3
302 but trcl = ( ~42.5399 -8.5090 0.0000 ) u=3 $ Assembly 37
-301 #376 £i11=5 ( -25.5245 -8.5090 0.0000 ) $ Tube/Disk 38
trcel = ( -25.5245 -8.5090 0.0000 ) u=3
302 but trcl = ( ~25.5245 -8.5090 0.0000 ) u=3 $ Assembly 38
-301 #378 £ill=5 ( -8.5090 -8.5090 0.000C ) $ Tube/Disk 39
trcl = ( ~8.5090 -8.5090 0.0000 )" u=3
302 but trcl = ( -8.5090 ~8.5090 0.0000 ) u=3 $ Assembly 39
-301 #380 £ill=5 ( 8.5090 -8.5090 0.0000 ) $ Tube/Disk 40
trcl = ( 8.5090 -8.5090 0.0000 ) u=3
302 but | trcl = ( 8.5090 -8.5090 0.0000 ) u=3 $ Assembly 40
-301 #382 £ill=5 ( 25.5245 -8.5090 0.0000 ) $ Tube/Disk 41
trcl = ( 25.5245 -8.5090 0.0000 ) u=3
302 but trcl = ( 25.5245 -8.5090 0.0000 ) u=3 $ Assembly 41
-301 #384 £ill=5 ( 42.5399 -8.5090 0.0000 ) $ Tube/Disk 42
trcl = ( 42.5399 -8.5090 0.0000 ) u=3
302 but trcl = { 42.5399 -8.5090 0.0000 ) u=3 $ Assembly 42
-302 #386 £ill=6 ( 59.8729 -8.8265 0.0000 ) $ Tube/Disk 43
trcl = ( 59.8729 -8.8265 0.0000 ) u=3
302 but trel = ( 59.8729 -8.8265 0.0000 ) u=3 $ Assembly 43
-302 #388 f£ill=7 ( 77.5233 -8.8265 0.0000 ) $ Tube/Disk 44
trcl = { 77.5233 -8.8265 0.0000 ) u=3
302 but trcl = (. 77.5233 -8.8265 0.0000 ) u=3 $ Assembly 44
-302 #390 fill=6 ( -59.8729 -26.4770 0.0000 ) $ Tube/Disk 45
trecl = ( -59.8729 -26.4770 0.0000 ) u=3
302 but trcl = ( -59.8729 -26.4770 0.0000 ) u=3 $ Assembly 45
~301 #392 £ill=5 ( -42.5399 -25.5245 0.0000 ) $ Tube/Disk 46
trel = ( -42.5399 -25.5245 0.0000 ) u=3. '
302 but trecl = ( -42.5399 -25.5245 0.0000 ) u=3 $ ‘Assembly 46
~301 #394 f£ill=5 ( -25.5245 -25.5245 0.0000 ) $ Tube/Disk 47
trcl = ( -25.5245 -25.5245 0.0000 ) u=3
302 but trcl = ( -25.5245 -25.5245 0.0000 ) u=3 $ Assembly 47
~-301 #396 £ill=5 ( -8.5090 -25.5245 0.0000 ) $ Tube/Disk 48
trcl = ( -8.5090 -25.5245 0.0000 ) u=3
302 but ~ trcl = ( -8.5090 -25.5245 0.0000 ) . u=3 $ Assembly 48
-301 #398 £ill=5 ( 8.5090 -25.5245 0.0000 ) "$ Tube/Disk 49
trcl = ( 8.5090 -25.5245 0.0000 ) - u=3 '
302 but trcl = ( 8.5090 -25.5245 0.0000 ) u=3 $ Assembly 49
-301 #400 £ill=5 ( 25.5245 -25.5245 0.0000 ) $ Tube/Disk 50
trcl = ( 25.5245 -25.5245 0.0000 ) u=3
302 but trcl = { 25.5245 -25.5245 0.0000 ) u=3 $ Assembly 50
-301 #402 f£ill=5 ( 42.5399 -25.5245 0.0000 ) $ Tube/Disk 51
trcl = ( 42.5399 -25.5245 0.0000 ) u=3
302 but trel = ( 42.5399 -25.5245 0.0000 ) °~ u=3 $ Assembly 51
-302 #404 £i11=7 ( 59.8729 -26.4770 0.0000 ) $ Tube/Disk 52
trcl = ( 59.8729 ~-26.4770 0.0000 ) u=3
302 but trcl = ( 59.8729 -26.4770 0.0000 ) u=3 $ Assembly 52
-302 #406 f£ill=6 ( -61.2699 -44.1274 0.0000 ) $ Tube/Disk 53
trcl = ( -61.2699 -44.1274-0.0000 ) u=3
302 but trel = ( -61.2699 ~44.1274 0.0000 ) u=3 $ Assembly 53
-301 #408 £ill=5 ( -42.5399 -42.5399 0.0000 ) $ Tube/Disk 54
trcl = ( -42.5399 -42.5399 0.0000 ) . u=3
302 but trcl = ( -42.5399 -42.5399 0.0000 ) u=3 $ Assembly 54
-301 #410 £ill=5 ( -25.5245 -42.5399 0..0000 ) $ Tube/Disk 55
trcl = ( -25.5245 -42.5399 0.0000 ) u=3
302 but trcl = ( -25.5245 -42.5399 0.0000 ) u=3 $ Assembly 55
-301 #412 £i11=5 ( -8:5090 -42.5399 0.0000 ) $ Tube/Disk 56
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Gamma Source

trcl = ( -8.5090°'-42.5399 0.0000 ) u=3

412 like 302 but trcl = ( -8.5090 -42.5399 0.0000 ) u=3 $ Assembly 56

413 0 ~-301 #414 £il1=5 ( 8.5090 -42.5399 0.0000 ) $ Tube/Disk 57
trcl = ( 8.5090 -42.5399 0.0000 ) u=3

414 like 302 but trcl = ( 8.5090 -42.5399 0.0000 ) u=3 $ Assembly 57

415 0 | -301 #416 fill=5 ( 25.5245 -42.5399 0.0000 ) $ Tube/Disk 58
trcl = ( 25.5245 -42.5399 0.0000 ) u=3

416 like 302 but - trcl = ( 25.5245 -42.5399 0.0000 ) u=3 $ Assembly 58

417 0 -301 #418 £ill=5 ( 42.5399 -42.5399 0.0000 ) $ Tube/Disk 59
trcl = ( 42.5399 -42.5399 0.0000 ) u=3

418 1like 302 but trcl = ( 42.5399 -42.5399 0.0000 ) u=3 $ Assembly 59

419 0 -302 #420 £ill=7 ( 61.2699 -44.1274 0.0000 ) '$ Tube/Disk 60
trcl = ( 61.2699 -44.1274 0.0000 ) u=3

420 1like 302 but trcl = ( 61.2699 -44.1274 0.0000 ) u=3 $ Assembly 60

421 0 -302 #422 £ill=6 ( -44.1274 -61.2699 0.0000 ) $ Tube/Disk 61
trcl = ( -44.1274 ~-61.2699 0.0000 ) u=3 )

422 1like 302 but trecl = { -44.1274 -61.2699 0.0000 ) u=3 $ Assembly 61

423 0 -302 #424 £ill=6 ( -26.4770 -59.8729 0.0000 ) $ Tube/Disk 62
trel = { -26.4770 -59.8729 0.0000 ) u=3

424 like 302 but trcl = { -26.4770 -59.8729 0.0000 ) u=3 $ Assembly 62

425 0 -302 #426 £ill=6 ( -8.8265 -59.8729 0.0000 ) $ Tube/Disk 63

. trcl = ( -8.8265 -59.8729 0.0000 ). u=3

426 like 302 but trcl = {( -8.8265 -59.8729 0.0000 ) u=3 $ Assembly 63

427 0 -302 #428 fill=6 ( 8.8265 -59.8729 0.0000 ) $ Tube/Disk 64
trcl = ( 8.8265 -59.8729 0.0000 ) u=3

428 like 302 but trcl = ( 8.8265 -59.8729 0.0000 ) u=3 $ Assembly 64

429 0 -302 #430 fill=6 ( 26.4770 -59.8729 0.0000 ) ‘$ Tube/Disk 65
trcl = ( 26.4770 -59.8729 0.0000 ) u=3

430 like 302 but trcl = ( 26.4770 -59.8729 0.0000 ) u=3 $ Assembly 65

431 0 ~302 #432 £ill=7 ( 44.1274 -61.2699 0.0000 ) $ Tube/Disk 66
trecl = ( 44.1274 -61.2699 0.0000 ) u=3 )

432 like 302 but trcl = ( 44.1274 -61.2699 0.0000 ) u=3 $ Assembly 66

4330 -302 #434 £ill=7 ( -8.8265 -77.5233 0.0000 ) $ Tube/Disk 67
trcl = ( ~8.8265 -77.5233 0.0000 ) u=3 .

434 like 302 but trcl = { -8.8265 -77.5233 0.0000 ) u=3 $ Assembly 67

435 0 ~302 #436 £ill=7 ( 8.8265 -77.5233 0.0000 ) $ Tube/Disk 68
trcl = ( 8.8265 -77.5233 0.0000 ). u=3

436 like 302 but trcl.= {( 8.8265 -77.5233 0.0000 ) u=3 $ Assembly 68

437 0 +303 +304 $ Canister Cavity Q1

#303 #311 #313 #315 #325 #327 #329 #331 #341
#304 #312 #314 #316 #326 #328 #330 #332 #342
#343 #345 #347 #359 #361 #363 #365 #367
#344 #346 #348 #360 #362 #364 #366 #368
fill=4 u=3
438 0 +303 ~304 $ Canister Cavity Q2
#301 #305 #307 #309 #317 #319 #321 #323 #333
#302 #306 #308 #310 #318 #320 #322 #324 #334
#335 #337 #339 #349 #351 #353 #355 #357
#336 #338 #340 #350 #352 #354 #356 #358
fill=4 u=3
439 0 -303 -304 $ Canister Cavity Q3
#369 #371 #373 #375 #377 #389 #391 #393 #395
#370 #372 #374 #376 #378 #390 #392 #394 #396
#405 #407 #409 #411 #421 #423 #425 #433
#406 #408 #410 #412 #422 #424 #426 #434
£fill=4 u=3
44G-0 -303 +304 $ Canister Cavity Q4
#379 #381 #383 #3855 #387 #397 #399 #401 #403
#380 #382 #384 #386 #388 #398 #400 #402 #404
#413 #415 #417 #419 #427 #429 #431 #435
#$#414 #416 #418 #420 #428 #430 #432 #436

£ill=4 u=3
C Cells - Canister v1.0
501 0 -501 £il11=3 u=2 $ Cavity
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502 6 -7.9400 -507 +501.3 u=2 $ Canister Bottom
503 © -502 +501.2 -505 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Bottom Drain Port
504 0 -503 +505 ~-506 trel = ( 72.8704 22.2787 0.0000 ) u=2 $ Middle Drain Port
505 6 -7.9400 -504 +506 -507.2 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Top Drain Port
506 like 503 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Bottom Vent Port
507 like 504 but trcl = ( ~72.8704 -22.2787 0.0000 ) u=2 $ Middle Vent Port
508 like 505 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Top Vent Port
509 6 -7.9400 -507 -501.3 +501.1 u=2 $ Canister Shell
510 6 -7.9400 -507 -501.1 +501.2 #503 #504 #505 #506 #507 #508 u=2 $ Lid
511 0 +507 u=2 $ Outside
¢ Cell Cards - Storage Cask Geometry v4.0
601 7 -7.8212 -605 u=1l $ Base Plate
602 0 (-614 +612 -601 $ Air Inlet Channel Void
+643 +644 +645 +646 .
+651 +652 +653 +654)
: : (-614 +613 -612 +618) u=1
603 7 -7.8212 -615 +614 +612 -601 u=l $§ Air Inlet Channel Mat
604 0 (-616 +612 -601 $ Air Inlet Channel Void
+647 +648 +649 +650
+655 +656 +657 .+658)
(-616 +613 -612 +618) u=1
605 7 -7.8212 -617 +616 +612 -601 u=1l $ Air Inlet Channel Mat
606 0 -619 -612 +613 u=l $ Stand Cut-Out Top
607 like 606 but *trcl = (0 0 0 90 180 90 0 90 90 90 90 0) u=l $ Stand Cut-Out Top
608 7 -7.8212 -601 -612 +613 +618 +605 +614 +616 #606 #607 u=1.$ Stand Material
609 7 -7.8212 (-601 -612 -618) : (-601 +612 -618 +615 +617) u=1l $ Bottom Plate
610 7 -7.8212 (-606 +607 +618 -610) : (-608 +609 +610 -611) u=1 $ Baffle Cone Mat
611 0 (~607 +618 -610) (-609 +610 -611) u=l $ Baffle Cone Int. Void
612 0 -613 +618 -611 +606 +608 u=1l $ Void inside stand - A
613 0 -601 -613 +611 +605 u=l $ vVoid inside stand - B
614 0 -601 -603 +612 +618 +605 +615 +617 wu=1 $ Void stand to liner
615 7 -7.8212 -601 -604 +603 +618 +615 +617 u=1l $ Liner
616 12 -2.3233 -601 +604 +618 +615 +617 u=1l $ Concrete’
617 7 ~-7.8212 -620 . u=1l $ VCC Lid
618 7 -7.8212 -621 +622 u=1l $ TopFlange
619 0 -621 -622 +603 +623 -u=l $ Void Cavity to Flange
620 12 -2.3233 -624 u=1l $ Lid Concrete
621 7 ~7.8212 -623 +624 u=l $ Lid Cover
622 12 -2.3233 (-626 +604) (-627 -602 +628) u=l $ Concrete - Outlet Box
623 0 (-629 +630 +604) : (-631 +629 -602) u=1l $ Air Qutlet Void
624 7 -7.8212 -625 -602 +604 #622 #623 u=1 $ Alr Outlet Steel :
" 625 12 -2.3233 (-633 +604) (~634 ~602 +635) u=l $ Concrete - Outlet Box
626 0 (-636 +637 +604) (-638 +636 -602) u=l $ Air Outlet Void
627 7 -7.8212 -632 -602 +604 #625 #626 u=1l $ Air Outlet Steel
628 12 -2.3233 -602 +604 +621 #622 #623 #624 #625 #626 #627 £ill=11 wu=1 $ Concrete
629 0 (-639 -641 +603) : (-640 -604 +641) u=1l $ Air Outlet Liner Void
630 like 629 but *trcl = (0 0 0 90 180 90 0 90 90 90 90 0) u=1l $ Air Outlet Liner Void’
631 7 -7.8212 -602 -604 +603 +621 #629 #630 u=1l $ Liner Minus Voids
632 0 -602 -603 +623 £ill=2 ( 0.0000 0.0000 2.5400 ) u=l $ Cavity
633 12 -2.3233 -642 u=1l $ Concrete pad
634 7 -7.8212 -643 -644 -645 ~-646 u=1l $ Alr inlet pipes +x+y
635 7 -7.8212 -647 -648 ~-649 ~650 u=1l $ Air inlet pipes -x-y
636 7 -7.8212 -651 ~652 -653 -654 u=l $ Air inlet pipes -x+y
637 7 -7.8212 -655 : -656 : -657 : -658 u=l $ Air inlet pipes +x-y
638 0 +601 +602 +620 +642 #602 #603 #604 #605 u=l $ Container
C VCC Rebar Cells - v4.0 ’
639 7 -7.8212 -659 u=1ll $ Inner hoop 1
640 7 -7.8212 -660 u=11l $ Inner hoop 2
641 7 -7.8212 -661 u=11l $ Inner hoop 3
642 7 -7.8212 -662 u=11l $ Inner hoop 4
643 7 -7.8212 -663 u=1l1l $ Inner hoop 5
644 7 -7.8212 -664 u=11l $ Inner hoop 6
645 7 -7.8212 -665 u=1ll $ Inner hoop 7
646 7 =7.8212 -666 u=1l $ Inner hoop 8
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but trcl =
but trcl =
but trel =

but trecl
but trcl
but trcl
but trcl

"

nowow

but trcl =
but trcl =
but trcl =

but trcl
but trcl
trel
trcl =

but
but

non

u=11
u=11
u=1l
u=11
u=11
u=11
u=11
u=11
u=11
#641
#651
#661
#671
#681

23

Inner hoop
Inner hoop
Inner hoop
Inner hoop
Inner hoop
Inner hoop-
Inner hoop
Inner hoop
Inner hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop"
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
-Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
Outer hoop
#642 #643 #6
#652 #653 #6
#662 #663 #6
#672 #673 #6
#682 #683 #6

£i11=12 u=11

39

(115.2525 0.00
113.5016 20.0134 0.0000 )
108.3019 -39.4187 0.0000 )
99.
88.
74.
57.

8116 '57.6263
2885 74.0829
0829 88.2885
6263 99.8116

9

34
44
54
64
74
84

00

0
o]
0
0

#645 #646
#655 #656
#665 #666
#675 #676
#685 #686

0.0000 )

.0000 )
.0000 )
.0000 )
.0000 )

.4187 108.3019 0.0000 )
0134 113.5016 0.0000 )

20.
0.0000 115.2525 0.0000 )
-20.0134 113.5016 0.0000 )
-39.4187 108.3019 0.0000 )
-57.6263 99.8116 0.0000 )
-74.0829 88.2885 0.0000 )
-88.2885 74.082% 0.0000 )

5.A.6-12

#647
#657
#667
#677
#687

#648
#658
#668
#678
#688

MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel

$ Concrete

u=12 $§ Inner bar 1
u=12 $ Inner bar 2
u=12 $ Inner bar 3

u=12 $ Inner bar 4
u=12 $ Inner bar 5
u=12 $§ Inner bar 6
u=12 $ Inner bar 7
u=12 $ Inner bar 8
u=12 $ Inner bar 9
u=1l2 $ Inner bar 10

u=12 $ Inner bar 11

u=12 $ Inner bar 12
u=12 $ Inner bar 13
u=12 $ Inner bar 14
u=12 $ Inner bar 15
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Figure 5.A.6-3 MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel
Gamma Source

-99.8116 57.6263 0.0000 ) u=12 $ Inner bar 16
-108.3019 39.4187 0.0000 ) u=12 $§ Inner bar 17
-113.5016 20.0134 0.0000 ) u=12 $ Inner bar 18
-115.2525 0.0000 0.0000 ) u=1l2 $ Inner bar 19
-113.5016 -20.0134 0.0000 ) u=1l2 $ Inner bar 20
~108.3019 -39.4187 0.0000 ) u=12 $ Inner bar 21
-99.8116 -57.6262 0.0000 ) u=12 $ Inner bar 22
'-88.2885 -74.0829 0.0000 ) u=12 $ Inner bar 23
-74.0829 -88.2885 0.0000 ) u=1l2 $ Inner bar 24
-57.6263 -99.8116 0.0000 ) u=12 $ Inner bar 25
-39.4187 -108.3019 0.0000 ) u=12 $ Inner bar 26
-20.0134 -113.5016 0.0000 ) u=1l2 $ Inner bar 27
0.0000 -115.25%25 0.0000 ) u=12 $ Inner bar 28
20.0134 -113.5016 0.0000 ) u=12 $ Inner baxr 29
39.4187 -108.3019 0.0000 ) u=12 $ Inner bar 30
57.6262 -99.8116 0.0000 ) u=12 $ Inner bar 31
74.0829 -88.2885 0.0000 ) u=12 $ Inner bar 32
88.2885 -74.0829 0.0000 ) u=12 $ Inner bar 33
99.8116 -57.6263 0.0000 ) u=12 $ Inner bar 34
108.3019 ~39.4187 0.0000 ) u=1l2 $ Inner bar 35
113.5016 ~20.0134 0.0000 ) u=12 $ Inner bar 36

706 like 691 but trcl
707 like 691 but trcl
708 like 691 but trcl
709 like 691 but trcl
710 like 691 but trcl
711 like 691 but trcl
712 like 691 but trcl
713 like 691 but trcl
714 like 691 but trcl
715 like 691 but .trecl
716 like 691 but . trcl
717 like 691 but trel =
718 like 691 but trcl
719 like 691 but trcl
720 like 691 but trecl
721 like 691 but trecl
722 1like 691 but trcl
723 1like 691 but trcl
724 like 691 but trcl
725 like 691 but trcl
726 like 691 but trcl

S O T O | N [ { N Y | B 1}

nonounou

monon

H

727 like 691 but tregl = 149.5425 0.0000 0.0000 ) u=12 $ Outer bar 1
728 like 691 but trecl = 148.6022 16.7434 0.0000 u=12 Outer bar
729 like 691 but trcl 145.7932 33.2763 0.0000 u=12 Outer bar

730 like 691 but trcl
731 like 691 but trcl
732 like 691 but trcl
733 like 691 but trel
734 1like 691 but trcl

141.1507 49.3908 0.0000

0

0

0 u=12 Outer bar
134.7331 64.8841 0.0000

0

0

$

$

S
u=12 § Outer bar
126.6213 79.5614 0.0000 u=12 $ Outer bar
116.9170 93.2382 u=1l2 $.Outer bar

105.7425 105.7425 0.0000 ) u=12 $ Outer bar 8

~N Oy U s W N

oo

.0000

735 like 691 but trcl = 93.2382 116.2170 0.0000 ) u=12 $ Outer bar 9

736 like 691 but trcl = 79.5614 126.6213 0.0000 ) u=12 $ Outer bar 10
737 like 691 but trel = ) u=12 $ Outer bar 11
738 like 691 but trcl = 49.3908 141.1507 0.0000 ) u=12 $ Outer bar 12
739 like 691 but trcl = 33.2763 145.7932 0.0000 ) u=12 $ Outer bar 13
740 like 691 but trcl = 16.7434 148.6022 0.0000 ) u=12 $ Outer bar 14

741 like 691 but trcl 0.0000 149.5425 0.0000 ) u=12 § Outer bar 15

742 like 691 but trcl = -16.7434 148.6022 0.0000 ) u=12 $ Outer bar 16
. 743 like 691 but trcl = -33.2763 145.7932 0.0000 ) u=1l2 $ Outer bar 17
744 like 691 but trcl = ~49.3908 141.1507 0.0000 ) u=12 $ Outer bar 18
745 like 691 but trecl = -64.8841 134.7331 0.0000 ) u=12 $ Outer bar 19
746 like 691 but trcl = -79.5614 126.6213 0.0000 ) u=1l2 $ Outer bar 20
747 like 691 but trcl -93.2382 116.9170 0.0000 ) u=12 $ Outer bar 21

won

748 like 691 but trcl
749 like 691 but trcl =
750 like 691 but trcl
751 like 691 but trcl
752 like 691 but trcl
753 like 691 but trcl
754 like 691 but trcl
755 like 691 but trcl

-105.7425 105.7425 0.0000 ) - u=12 $ Quter bar 22
u=1l2 $ Outer bar 23
u=12 $§ Outer bar 24
u=12 $ Outer bar 25
u=1l2 $ Outer bar 26

-116.9170 93.2382 0.0000

0
-126.6213 79.5614 0.0000
-134.7331 64.8841 0.0000
-141.1507 49.3908 0.0000
-145.7932 33.2763 0.0000 u=12 $ Outer bar 27
-148.6022 16.7434 0.0000 u=12 $ Outer bar 28

-149.5425 0.0000 0.0000 ) u=12 $ Outer bar 29

oW ononoan

756 like 691 but trcl -148.6022 -16.7434 0.0000 ) u=12 $§ Outer bar 30
757 like 691 but trcl = -145.7932 -33.2763 0.0000 ) u=12 § Outer bar 31
758 like 691 but trcl = -141.1507 -49.3908 0.0000 ) u=12 § Outer bar 32
759 like 691 but trcl = ~134.7331 -64.8841 0.0000 ) u=12 § Outer bar 33
760 like 691 but trcl -126.6213 -79.5614 0.0000 ) u=12 $ Outer bar 34
761 like 691 but trcl -116.9170 -93.2382 0.0000 ) u=1l2 $ Outer bar 35

762 like 691 but trcl
763 like 691 but trcl
764 like 691 but trcl
765 like 691 but trcl
766 1like 691 but trcl
767 like 691 but trcl
768 like 691 but trcl
769 like 691 but trcl

-105.7425 -105.7425 0.0000 ) u=12 $ Outer bar 36
~93.2382 -116.9170 u=12 Outer bar 37
u=12 Outer bar 38
u=12 Outer bar 39

.0000 $
$
$
u=12 $ Outer bar 40
$
$
O

Benwononon

-~79.5614 -126.6213
-64.8841 -134.7331 0.0000

0
0.0000
0
-49.3908 -141.1507 0.0000
0
0
0

o on

~33.2763 -145.7932
~16.7434 ~148.6022
0.0000 -149.5425 0.

.0000 u=12 Outer bar 41
.0000 u=12 Outer bar 42
000 ) u=12 $ Outer bar 43

non

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
{ 0
( 0
( 64.8841 134.7331 0.0000
( 0
( 0
( 0
(
(
(
(
(
(
{
(
(
(
(
(
(
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MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel

770 like 691 but trcl = ( 16.7434 -148.6022 0.0000 ) u=12 $§ Outer bar 44
771 like 691 but trcl = ( 33.2763 -145.7932 0.0000 ) u=12 $ Outer bar 45
772 like 691 but trcl = ( 49.3908 -141.1507 0.0000 ) u=1l2 $ Outer bar 46
773 like 691 but trcl = ( 64.8841 -134.7331 0.0000 ) u=12 $ Outer bar 47
774 like 691 but trcl = ( 79.5614 -126.6213 0.0000 ) u=12 $ Outer bar 48
775 like 691 but trcl = ( 93.2382 -116.9170 0.0000 ) u=1l2 $ Outer bar 49
776 like 691 but trcl = ( 105.7425 -105.7425 0.0000 ) u=1l2 $ Outer bar 50
777 like 691 but trcl = ( 116.9170 -93.2382 0.0000 ) u=12 $ Outer bar 51
778 like 691 but trcl = ( 126.6213 -79.5614 0.0000 ) u=12 $ Outer bar 52
779 like 691 but trcl = ( 134.7331 -64.8841 0.0000 ) u=12 $ Outer bar 53
780 like 691 but trcl = ( 141.1507 -49.3908 0.0000 ) u=12 $ Outer bar 54
781 like 691 but trcl = ( 145.7932 -33.2763 0.0000 ) u=12 $ Outer bar 55
782 like 691 but trcl = ( 148.6022 -16.7434 0.0000 ) u=12 $ Outer bar 56
783 12 -2.3233 #691 #692 #693 #694 #695 #696 #697 #698 #699 $ Concrete
’ #700 #701 #702 #703 #704 #705 #706 #707 #708 #709

#710 #711 #712 #713 #714 #715 #716 #717 #718 #719

#720 #721 #722 #723 #724 #725 #726 #727 #728 #729

#730 #731 #732 #733 #734 #735 #736 #737 #738 #739

#740 #741 #742 #743 #744 #745 #746 #747 #748 #749

#750 #751 #752 #753 #754 #755 #756 #757 #758 #759

#760 #761 #762 #763 #764 #765 #766 #767 #768 #769

#770 #7771 #772 #773 #774 #775 #776 #777 #7778 #779

#780 #781 #782 u=12
C Detector Cells - Radial Biasing
799 0 =799 fill=1 ¢ Cask
800 0 -800 +799 $ Surface
900 0 -900 +799 +800 $ 1ft
1000 0 -1000- +799 +800 +900 $ 1nm
1100 0 -1100 +799 +800 +900 +1000 $ 2m
1200 0 -1200 +799 +800 +900 +1000 +1100 $ 4m
1300 0 +799 +800 +900 +1000 +1100 +1200 §$ Exterior-
C Fuel Assembly Surfaces - v1.0
1 RPP -7.1247 7.1247 -7.1247 7.1247 0.0000 261.9502 § Assy
2 PZ 27.2796 $ Lower Nozzle/Fuel
3 PZ 238.0996 $ Fuel/Upper Plenum
4 PZ 251.1298 $ Upper Plenum/Upper Nozzle
C surfaces - Standard Fuel Tube v1.0

. 101 RPP -7.3076 7.3076 -7.3076 7.3076 0.0000 274.4470

102 RPP -7.4295 7.4295 -7.4295 7.4295 0.0000 249.5550

103
104
105
106

RPP
RPP
RPP
RPP

-6.5913 6.5913 7.4295
-6.5913 6.5913 7.6200
7.4295 7.6200 ~-6.5913
7.6200 7.6657 -6.5913

C Surfaces

- DFC Fuel Tube vl.

7.6200 2.0320 245.8720
7.6657 2.0320 245.8720
6.5913 2.0320 245.8720
6.5913 2.0320 245.8720
0

“$ Tube void
$ Tube

December 2008
MPC-LACBWR Revision 08A

$ Absorber
$ Cladding
$ Absorber
$ Cladding

+Y
+Y
+X
+X

107
108
109
110
111
112

RPP
RPP
RPP
RPP
RPP
RPP

-7
-7

.6251 7.6251
L7470 7.7470

-7.6251 7.6251 0.0000 274.4470
-7.7470 7.7470 0.0000 249.5550

$ Tube void
$ Tube

-6.5913 6.5913 7.7470
-6.5913 6.5913 7.9375
7.7470 7.9375 -6.5913
7.9375 7.9832 -6.5913

7.9375 2.0320 245.8720
7.9832 2.0320 245.8720
6.5913 2.0320 245.8720
6.5913 2.0320 245.8720

Absorber
Cladding
Absorber
Cladding

Uy 1

+¥Y
+Y
+X
+X

c Surface Cards - Disk Stack v1.0

201 RCC 0.0000 0.0000 0.0000 0.0000 O.

202 RCC 0.0000 0.0000 0.0000 0.0000
203 RCC 0.0000 0.0000 0.0000 0.0000
¢ Surface Cards ~ Basket v1.0

301 RPP -7.7711 7.7711 -7.7711 7.77
302 RPP -8.0899 8.0899 -8.0899 8.08
303 pY 0.0000 $ Cut plane

304 PX 0.0000 $ Cut plane

C Surfaces - Canister v1.0

501 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 274.4470 88.4428
$ Bot Cylinder Radius
-$ Mid Cyclinder Radius

502 CZ 1.3843
503 Cz 5.0800

0000 1.

0.0000 1.
0.0000 2.

11 0.
99 0.

0000
0000

5875 88.1380 $ Structural disk
2700 87.7951 $ Heat transfer disk
5400 88.0491 $§ Weldment disk

274.4470
274.4470

5.A.6-14

$ Std opening
$ DFC opening

$ Cavity
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504 CZ 5.7150
505 Pz 282.8798
506 PZ 289.3822

507 RCC 0.0000 0.0000 -2.5400 0.0000

MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel

Gamma Source

$ Top Cylinder Radius
$ Port plane bot/mid
S Port plane mid/top

¢ Surface Cards - Storage Cask Geometry v4.0
RCC 0.0000 0.0000 0.000C 0.0000 0.0000 -58.6740 162.5600 $ Bottom Section Container
RCC 0.0000 0.0000 0.0000 ©.0000 0.0000 352.5520 162.5600 $ Top Section Container (Not VCC

601
602
Lid)
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625

1

2

Cz 100.3300
CZ 106.6800

$ VCC liner inner
$ VCC liner outer

0.0000 294.7670 89.7128

$ Canister

RCC 0.0000 0.0000 -5.7150 0.0000 0.0000 5.7150 91.4400 $ Base

Kz 47.2803 0.
Kz 45.4435 0.

Kz -111.2883

Kz ~-109.4515
PZ -32.0040
PZ -7.8740

CZ 63.5000

CZ 58.4200
RPP -162.560

RPP -162.560

PZ -56.1340

RPP -25.6540
RCC 0.0000 0.
RCC 0.0000 O.
€z 102.8700

RCC 0.0000 0.
RCC 0.0000 ©.
RPP -54.2290

(outside liner)

626
627

RPP ~-54.2290
RPP -54.2290

628 RPP -54.2290
surface

629
630
631
632

RPP -53.2765
RPP -53.2765
RPP -53.2765
RPP -162.5600

(outside liner)

633
634
635

RPP -127.0635"
RPP -162.5600

RPP -143.2560

surface

636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654

RPP -138.1760
RPP -128.0160
RPP -162.5600
RPP -54.2290

_RPP -53.2765

WWwWwWwNoRNN

CZ 104.1400

1357 -1 $ Baffle weldment bot

1357 -1 $ Baffle weldment bot void
0.1357 1 $ Baffle weldment top
0.1357 1 $ Baffle weldment top void

$ Baffle middle cut surface

S Baffle top cut surfac
$ Stand outer
S Stand inner

0 162.5600 -15.2400 15.2400 -58.6740
1 RPP -162.5600 162.5600 -16.1925 16.1925 -58.6740
0 162.5600 -15.2400 15.2400 -58.6740
2 RPP -162.5600 162.5600 -16.1925 16.1925 -58.6740

$ Bottom plate height

25.6540 -63.5001 63.5001 -25.6540 -5.

0000 352.5520 0.0000 0.0000
0000 347.4720 0.0000 0.0000

$ Top flange inner cut
0000 331.2668 0.0000 0.0000
0000 332.2193 0.0000 0.0000
54.2290 -162.5600 162.5600

54.2290 -127.0635 127.0635
54.2290 -162.5600 162.5600
54.2290 -143.2560 143.2560

53.2765 -138.1760 138.1760
53.2765 -128.0160 128.0160
53.2765 -162.5600 162.5600
162.5600 ~54.2290 54.2290

127.0635 -54.2290 54.2290
162.5600 -54.2290 54.2290
143.2560 -54.2290 54.2290

138.1760 -53.2765 53.2765
128.0160 -53.2765 53.2765
162.5600 -53.2765 53.2765
54.2290 -106.6800 106.6800
53.2765 -106.6800 106.6800

e

-25.6540
-23.1140
-25.6540

-23.1140 -

3.8100 116.2050 $
5.0800 124.3330 $

cylinder
.2852
.3327
.6570

21
20
303

315
303
303

304
314.
325.
.6570

303

315
303

304.
.7695
.6915
.6570
.6095

314
325
303
304

$ Air outlet inner radius
RCC 0.0000 0.0000 -158.6740 0.0000 0.0000 100.0000 162.5600 $ Concrete pad

RCC 130.8100 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 +x+y
RCC 110.4900 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 +x+y
RCC 90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 3 +x+y

RCC 69.8500 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 4 +x+y

RCC 130.8100 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 -x-y
RCC 110.4900 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 -x-y
RCC 90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ air inlet pipe 3 -x-y

RCC 69.8500 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 4 -x-~y

RCC 130.8100 -15.2400 ~48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 -x+y
RCC 110.4900 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 -x+y
RCC 90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 3 -x+y

RCC 69.8500 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 4 -x+y

L7220
.6570
.6570

.6095

7695
6915

L7220
.6570
303.

6570

6095

5.A.6-15

99.0600 $
98.1075 $
336.8040

336.8040
324.7390
324.7390

335.8515
335.8515
335.8515
336.8040

336.8040
324.7390
324.7390

335.8515
335.8515
335.8515
315.7220
314.7695

L r A

plate/cover

Air inlet void
Alr inlet channel
Air inlet void
Air inlet channel

7150 $ Stand top cut box

VvCC 1lid
Top flange cylinder

Lid concrete enclosure
Lid concrete

$

U wr A O

u

Box for outlet structure

Upper portion concrete
Lower portion concrete
Lower portion concrete cut

Lower/middle outlet void

Cut box for 1ower/m1ddl° void
Upper void

Box for outlet structure

Upper portion concrete
Lower portion concrete
Lower portion concrete cut

Lower/middle outlet void

Cut box for lower/middle void
Upper void

Outlet cut in liner

Portion of outlet in liner
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655 4
656 4

RCC 130.8100 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 +x-y
RCC 110.4900 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 +x-y

Gamma Source

5.A.6-16

657 4 RCC 90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air 'inlet pipe 3 +x-y
658 4 RCC 69.8500 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 4 +x-y
C VCC Rebar -Surfaces - v4.0

659 TZ 0.0000 0.0000 2.2860 113.3475 0.9525 0.9525 $ Inner hoop 1
660 TZ 0.0000 0.0000 22.6060 113.3475 0.9525 0.9525 $ Inner hoop 2
661 TZ 0.0000 0.0000 42.9260 113.3475 0.9525 0.9525 $ Inner hoop 3
662 TZ 0.0000 0.0000 63.2460 113.3475 0.9525 0.9525 $ Inner hoop 4
663 Tz 0.0000 0.0000 83.5660 113.3475 0.9525 0.9525 §$ Inner hoop 5
664 TZ 0.0000 0.0000 103.8860 113.3475 0.9525 0.9525 § Inner hoop 6
665 T2 0.0000 0.0000 124.2060 113.3475 0.9525 0.9525 $ Inner hoop 7
666 Tz 0.0000 0.0000 144.5260 113.3475 0.9525 0.9525 §$ Inner hoop 8
667 Tz 0.0000 0.0000 164.8460 113.3475 0.9525 0.9525 $ Inner hoop 9
668 Tz 0.0000 0.0000 185.1660 113.3475 0.9525 0.9525 $ Inner hoop 10
669 Tz 0.0000 0.0000 205.4860 113.3475 0.9525 0.9525 $ Inner hoop 11
670 TZ 0.0000 0.0000 225.8060 113.3475-0.9525 0.9525 $ Inner hoop 12
671 Tz 0.0000 0.0000 246.1260 113.3475 0.9525 0.9525 $ Inner hoop 13
672 TZ 0.0000 0.0000 266.4460 113.3475 0.9525 0.9525 $ Inner hoop 14
673 TZ 0.0000 0.0000 286.7660 113.3475 0.9525 0.9525 $ Inner hoop 15
674 TZ 0.0000 0.0000 307.0860 113.3475 0.9525 0.9525 $ Inner hoop 16
675 TZ 0.0000 0.0000 327.4060 113.3475 0.9525 0.9525 $ Inner hoop 17
676 Tz 0.0000 0.0000 2.2860 151.4475 0.9525 0.9525 $ Outer hoop 1
677 Tz 0.0000 0.0000 12.4460 151.4475 0:9525 0.9525 $ Outer hoop 2
678 Tz 0.0000 0.0000 22.6060 151.4475 0.9525 0.9525 $ Outer hoop 3
679 Tz 0.0000 0.0000 32.7660 151.4475 0.9525 0.9525 $ Outer hoop 4
680 TZ 0.0000 0.0000 42.9260 151.4475 0.9525 0.9525 $ Outer hoop 5
681 TZ 0.0000 0.0000 53.0860 151.4475 0.9525 0.9525 $ Outer hoop 6
682 Tz 0.0000 0.0000 63.2460 151.4475 0.9525 0.9525 $ Outer hoop 7
683 Tz 0.0000 0.0000 73.4060 151.4475 0.9525 0.9525 $ Outer hoop 8
684 TZ 0.0000 0.0000 83.5660 151.4475 0.9525 0.9525 $ Outer hoop 9
685 Tz 0.0000 0.0000 93.7260 151.4475 0.9525 0.9525 $ Outer hoop 10
686 Tz 0.0000 0.0000 103.8860 151.4475 0.9525 0.9525 $ Outer hoop 11
687 Tz 0.0000 0.0000 114.0460 151.4475 0.9525 0.9525 $ Outer hoop 12
688 Tz 0.0000 0.0000 124.2060 151.4475 0.9525 0.9525 $ Outer hoop 13
689 TZ 0.0000 0.0000 134.3660 151.4475 0.9525 0.9525 $ Outer hoop .14
690 TZ 0.0000 0.0000 144.5260 151.4475 0.9525 0.9525 $ Outer hoop 15
691 Tz 0.0000 0.0000 154.6860 151.4475 0.9525 0.9525 §$ Outer hoop 16
692 Tz 0.0000 0.0000 164.8460 151.4475 0.9525 0.9525 $ Outer hoop 17
693 TZ 0.0000 0.0000 175.0060 151.4475 0.9525 0.9525 $ Outer hoop 18
694 TZ 0.0000 0.0000 185.1660 151.4475 0.9525 0.9525 §$ Outer hoop 19
695 Tz 0.0000 0.0000 195.3260 151.4475 0.9525 0.9525 $ Outer hoop 20
696 TZ 0.0000 0.0000 205.4860 151.4475 0.9525 0.9525 $ Outer hoop 21
697 TZ 0.0000 0.0000 215.6460 151.4475 0.9525 0.9525 $ Outer hoop 22
698 Tz 0.0000 0.0000 225.8060 151.4475 0.9525 0.9525 $ Outer hoop 23
699 TZ 0.0000 0.0000 235.9660 151.4475 0.9525 0.9525 §$ Outer hoop 24
700 TZ 0.0000 0.0000 246.1260 151.4475 0.9525 0.9525 $ Outer hoop 25
701 TZ 0.0000 0.0000 256.2860 151.4475 0.9525 0.9525 § Outer hoop 26
702 TZ 0.0000 0.0000 266.4460 151.4475 0.9525 0.9525 $ Outer hoop 27
703 Tz 0.0000 0.0000 276.6060 151.4475 0.9525 0.9525 §$ Outer hoop. 28
704 Tz 0.0000 0.0000 286.7660 151.4475 0.9525 0.9525 §$ Outer hoop 29
705 TZ 0.0000 0.0000 296.9260 151.4475 0.9525 (0.9525 $ Outer hoop 30
706 Tz 0.0000 0.0000 307.0860 151.4475 0.9525 0.9525 §$ Outer hoop 31
707 TZ 0.0000 0.0000 317.2460 151.4475 0.9525 0.9525 §$ Outer hoop 32
708 Tz 0.0000 0.0000 327.4060 151.4475 0.9525 0.9525 §$ Outer hoop 33
709 Tz 0.0000 0.0000 337.5660 151.4475 0.9525 0.9525 $ Outer hoop 34
710 RCC 0.0000 0.0000 2.2860 0.0000 0.0000 332.7400 0.9525 $ Bar

C Storage Cask & Pad Container )

799 RCC 0.0000 0.0000 -158.6740 0.0000 0.0000 515.0360 162.5601
C Radial Detector DRA (Surface)

800 RCC 0.0000 0.0000 -58.6740 0.0000 0Q.0000 415.1360 162.6601
801 Pz -24.0793

802 Pz 10.5153

803 PZ 45.1100

December 2008
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Figure 5.A.6-3

MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing - Fuel

Gamma Source :

804 PZ 79.7047
805 PZ 114.2993
806 PZ 148.8940
807 PZ 183.4887
808 Pz 218.0833
809 Pz 252.6780
810 - PZ 287.2727
811 Pz 321.8673
C Radial Detector DRB (1lft)
900 RCC 0.0000 0.0000
901 PZ -21.5393
902 PZ 15.5953
903 PZ 52:7300
904 PZ 89.8647
905 PZ 126.9993
906 PZ 164.1340
907 Pz 201.2687
908 PZ 238.4033
909 PZ 275.5380
910 Pz 312.6727
911 PZ 349.8073
C Radial Detector DRC (1lm)
1000 RCC ™ 0.0000 0.0000
1001 Pz -15.7460
1002 Pz 27.1820
1003 Pz 70.1100
1004 PZ 113.0380
1005 PZ 155.9660
1006 Pz 198.8940
1007 Pz 241.8220
1008 PZ 284.7500
1009 P2z 327.6780
1010 PZ 370.6060
1011 PZ 413.5340
C Radial Detector DRD (2m)
1100 RCC 0.0000 0.0000
1101 Pz -27.9172
1102 PZ 2.8396
1103 PZ 33.5964
1104 PZ 64.3532
1105 PZ 95.1100
1106 PZ 125.8668
1107 P2 156.6236
1108 PZ 187.3804
1109 Pz 218.1372
1110 P2 248.8940
1111 Pz 279.6508
1112 P2 310.4076
1113 Pz 341.1644
1114 Pz 371.9212
1115 Pz 402.6780
1116 Pz 433.4348
1117 PZ 464.1916
- 1118 PZ 494.9484
1119 Pz 525.7052
C Radial Detector DRE (4m)
1200 RCC (0.0000 0.0000
1201 Pz -17.9172
1202 Pz 22.8396
1203 * PZ 63.5964
1204 PZ 104.3532
1205 Pz 145.1100
1206 PZ 185.8668
1207 PZ 226.6236

-58.6740 0.0000 0.0000 445.6160 193.0401
~58.6740 0.0000 0.0000 515.1360 262.5601
-58.6740 0.0000 0.0000 615.1360 362.5601
-58.6740 0.0000 0.0000 815.1360 562.5601
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Figure 5.A.6-3  MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel
Gamma Source

1208 PZ 267.3804
1209 Pz 308.1372
1210 PZ 348.8940
1211 Pz 389.6508
1212 Pz 430.4076
1213 Pz 471.1644
1214 Pz 511.9212
1215 Pz 552.6780
1216 PZ 593.4348
1217 PZ 634.1916
1218 PzZ 674.9484
1219 Pz 715.7052

C

C Materials List - Common Materials - v1.0

C

C Homogenized Lower Nozzle

‘ml .24000 -1.9000E~01
25055 ~2.0000E-02
26000 ~-6.9500E-01
28000 -9.5000E-02

C Homogenized UO2 Fuel

m2 24000 -2.9967E-02
25055 -3.1544E-03
26000 -1.0961E-01
28000 -1.4983E-02
92235 -2.6729E-02

92238 -7.1574E-01 Lo : - :
8016 -9.9810E-02 : ‘
C Homogenized Upper Plenum ‘ ) . .

m3 24000 -1.9000E-01
25055 -2.0000E-02
26000 -6.9500E-01
28000 -9.5000E-02
C Homogenized Upper Nozzle
md 24000 -0.190.25055 =0.020 26000 ~0.695
28000 -0.095
C Water .
mn5 1001 2 8016 1
C Stainless Steel
mé 24000 -0.190 25055 ~-0.020 26000 -0.695
28000 -0.095
C Carbon Steel
m7 26000 ~-0.99 6012 -0.01
C Neutron Poison
m8 13027 -0.8466 5010 -0.0216 5011 -0.0985
6012 -0.0333
C Aluminum
m9 13027 -1.0
C Lead
ml0 82000 ~1.0
C NS-4-FR -
mll 5010 -9.3127E-04 13027 -2.1420E-01 6012 -2.7627E-01
5011 -3.7721E-03 1001 -6.0012E-02 7014 -1.9815E-02
8016 -4.2500E-01
C Concrete
ml2 26000 ~0.014 20000 -0.044 14000 -0.337
1001 ~0.010 8016 -0.532 11023 -0.029
13027 ~0.034
C Vent Port Middle Cylinder
ml3 24000 ~0.290 25055 ~0.020 26000 -0.695

28000 ~0.095
phys:p 100 0 0 0 1 $ Disable Doppler energy broadening
c .
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Figure 5.A.6-3 MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel
' Gamma Source

C Cell Importances

C

imp:p 1 412r 0

C .

C BWR Source Definition - Fuel Gamma - Pref

C

sdef x=d4dl y=d2 z=d3 erg=d4 cell=799:632:501:45:2
sil -7.1247 7.1247

spl 01

si2 ~7.1247 7.1247

sp2 01

si3 27.2796 48.3616 69.4436 90.5256 111.6076 132.6896 153.7716
174.8536 195.9356 217.0176 238.0996
.0000 0.4050 1.2320 1.3600 1.3330 1.3040 1.2350
.1230 1.0110 0.8800 0.1130
.000E-02 2.000E-02 5.000E-02 1.000E-01 2.000E-01 3.000E-01
.000E-01 6.000E-01 8.000E-01 1.000E+00 1.220E+00 1.440E+00
.660E+00 2.000E+00 2.500E+00 3.000E+00Q 4.000E+00 5.000E+00
.500E+00 8.000E+00 1.000E+01 1.200E+01 1.400E+01
.0000E+00 3.9346E+13 5.1398E+13 2.4748E+13 1.5283E+13 4.,7419E+12
.2789E+12 2.3939E+12 1.3546E+14 1.0605E+12 5.0505E+11 8.2048E+11l
.5368E+10 8.4076E+09 4.2540E+08 2.8405E+07 1.8349E+05 6.1637E+04
B 2.4653E+04 4.8213E+03 1.0215E+03 5.2748E+01 0.0000E+00
C Source Information
si5 1 302 304
306 308 310 312 314 316
318 320 322 324 326 328 330 332
334 336 338 340 342 344 346 348
350 352 354 356 358 360 362 364 366 368
370 372 374 376 378 380 382 384 386 388
390 392 394 396 398 400 402 404
406 408 410 412 414 416 418 420
422 424 426 428 430 432

sp3

sid

sp4

NWwWookRr PP O

: . 434 436
C- Source Probability }
sp5 0.99.0.99
0.99 0.99 0.99 0.99 0.99 0.99
0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99
0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99
0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99
0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99
0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99
0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.99
0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99
mode p
nps 400000000
c

C ANSI/ANS-6.1.1-1977 - Gamma Flux-to-Dose Conversion Factors
C (mrem/hr)/(photons/cm2-sec)

c

de0 0.01 0.03 0.05 0.07 0.1 0.15 0.2
0.25 0.3 0.35 0.4 0.45 0.5 0.55
0.6 0.65 0.7 0.8 1 1.4 1.8
2.2 2.6 2.8 3.25 3.75 4.25 4.75
5 5.25 5.75 6.25 6.75 7.5 9
11 13 15

3f0  3.96E-03 5.82E-04 2.90E-04 2.58E-04 2.83E-04 3.79E-04 5.01E-04
6.31E-04 7.59E-04 8.78E-04 9.85E-04 1.08E-03 1.17E-03 1.27E-03
1.36E-03 1.44E-03 1.52E-03 1.68E-03 1.98E-03 2.51E-03 2.99E-03
3.42E-03 3.82E-03 4.01E-03 4.41E-03 4.83E-03 5.23E-03 5.60E-03
5.80E-03 6.01E-03 6.37E-03 6.74E-03 7.11E-03 7.66E-03 8.77E-03
1.03E-02 1.18E-02 1.33E-02

c
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Figure 5.A.6-3  MPC-LACBWR MCNP Input File for Storage Cask Radial Biasing — Fuel
Gamma Source

C Weight Window Generation - Radial

C

wwg 2 0000

wwp:p 5 3 50 -10

mesh geom=cyl ref=78 9 135 origin=0.1 0.1 -160
imesh 88.4 89.7 100.3 106.7 162.6 662.6
iints 5112 41 ‘
jmesh 101 104 134 137 154 162 189 400 424 437 454 491 512 516 1016
Jints 1 11112210113 1211
kmesh 1
kints 1

wwge:p le-3 1 20

fc2 Radial Surface Tally

£2:p +800.1

fm2 1.9038E+16 '

fs2 -801 -802 -803 -804 -805 -806
-807 -808 -809 -810 -811 T

tf2

fcl2 Radial 1ft Tally

£12:p +900.1

fml2 1.9038E+16

fsl2 -901 -902 -903 -304 -905 -906
-907 -908 -%09 -910 =-911 T

tfl2

£c22 Radial 1m Tally

£22:p +1000.1

fm22 1.9038E+16 :

£s22 -1001 -1002 -1003 -1004 ~-1005 ~-1006

-1007 -1008 -1009 -1010 -1011 T
cf22

fc32 Radial 2m Tally

£32:p +1100.1

fm32 1.9038E+16 .

£fs32 -1101 -1102 -1103 -1104 -1105 -1106
-1107 -1108 -1109 ~-1110 -1111 -1112
-1113 -1114 -1115 =-1116 -1117 -1118
-1119 T

tf32

fc42 Radial 4m Tally

f42:p +1200.1

fm42 1.9038E+16 '

fs42 -1201 -1202 -1203 -~1204 ~1205 -1206
-1207 -1208 -1209 -1210 ~-1211 -1212
-1213 -1214 -1215 -1216 -1217 -1218

. -1219 T

tf42

C

C

C Print Control

C

prdmp -30 -60 1 2

print

C

C Random Number Generator

C

rand gen=2 seed=19073486328125 stride=152917 hist=1

C .

C Rotation Matrix

C

C 45 degree rotation around z-axis

" *TR1 0.0 0.0 0.0 45 135 90 -45 45 90 90 90 ©

C 135 degree rotation around z-axis

*TR2 0.0 0.0 0.0 135 225 90 45 135 90 90 90 © ‘

C 225 degree rotation around z-axis
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Figure 5.A.6-3 MPC-LACBWR MCNP Input. File for Storage Cask Radial Biasing — Fuel
Gamma Source

*TR3 0.0 0.0 0.0 225 315 90 135 225 90 90 90 0
C 315 degree rotation around z-axis
*TR4 0.0 0.0 0.0 315 405 90 225 315 90 90 90 O
C 10 degree rotation around z-axis
*TR5 0.0 0.0 0.0 10 100 90 -80 10 90 90 90 ©
C 20 degree rotation around z-axis '
*TR6 0.0 0.0 0.0 20 110 90 -70 20 90 90 90 ©
C 30 degree rotation around z-axis
*TR7 0.0 0.0 0.0 30 120 90 -60 30 90 90 90 O
C 40 degree rotation around z-axis
*TR8 0.0 0.0 0.0 40 130 90 -50 40 90 90 90 0
C 50 degree rotation around z-axis
*TR9 0.0 0.0 0.0 50 140 90 -40 50 90 90 90 O

" C 60 degree rotation around z-axis
*TR10 0.0 0.0 0.0 60 150 90 -30 60 90 90 90 0
C 70 degree rotation around z-axis
*TR11 0.0 0.0 0.0 70 160 90 -20 70 90 90 90 O
C 80 degree rotation around z-axis
*TR12 0.0 0.0 0.0 80 170 90 -10 80 90 90 90 ©
C 100 degree rotation around z-axis
*TR13 0.0 0.0 0.0 100 190 90 10 100 90 90 90 ©
C 110 degree rotation around z-axis
*TR14 0.0 0.0 0.0 110 200 90 20 110 90 90 90 ©
C.120 degree rotation around z-axis
*TR15 0.0 0.0 0.0 120 210 90 30 120 90 90 90 O
C 130 degree rotation around z-axis
*TR16 0.0 0.0 0.0 130 220 90 40 130 90 90 90 O
C 140 degree rotation around z-axis
*TR17 0.0 0.0 0.0 140 230 90 50 140 90 90 90 0
C 150 degree rotation around z-axis
*TR18 0.0 0.0 0.0 150 240 90 60 150 90 90 90 0O
C 160 degree rotation around z-axis
*TR19 0.0 0.0 0.0 160 250 90 70 160 90 90 90 O
C 170 degree rotation around z-axis
*TR20 0.0 0.0 0.0 170 260 90 80 170 90 90 90 O
C 18 degree rotation around z-axis
*TR21 0.0 0.0 0.0 18 108 90 -72 18 90 90 90 O
C 36 degree rotation around z-axis
*TR22 0.0 0.0 0.0 36 126 90 -54 36 90 90 90 0
C 54 degree rotation around z-~axis
*TR23 0.0 0.0 0.0 54 144 90 -36 54 90 90 90 0
C 72 degree rotation.around z-axis
*TR24 0.0 0.0 0.0 72 162-90 -18 72 90 90 S0 0
C 108 degree rotation around z-axis
*TR25 0.0 0.0 0.0 108 198 90 18 108 90 90 390 O
C 126 degree rotation around z-axis
*TR26 0.0 0.0 0.0 126 216 90 36 126 90 90 90 O
C 144 degree rotation around z-axis
*TR27 0.0 0.0 0.0 144 234 90 54 144 90 90 90 O
C 162 degree rotation around z-axis
*TR28 0.0 0.0 0.0 162 252 90 72 162 90 90 90 O
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Figure 5.A.6-4

MPC-LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial
Biasing — Fuel Neutron Source

LACBWR Transfer Cask - trfsShwWetTopFn_Pref

Top Axial Biasing - Fuel Neutron Source

C
C Fuel Assembly Cells - v1.0
11 -2.1989 -1 -2 u=1ll $§ Lower Nozzle
2 2 -4.3866 -1 +2 -3 u=1ll $ Fuel
3 3 -1.5956 -1 +3 -4 u=11l $§ Upper Plenum
4 4 -0.6145 -1 +4 u=1ll $ Upper Nozzle
50 +1 u=1l $ .OQutside
C Flood Elevation Cells
6 5 -0.9982 -5 u=10 $ Below flood elevation
70 5 u=10 $ Above flood elevation
C Cells ~ Standard Fuel Tube vVv1.0
101 0 -101 £il1=10 u=5 $ Tube void
102 6 ~7.9400 -102 +101 u=5 $ Tube
103 8 -2.6707 -103 u=5 $ Absorber +Y
104 6 -7.9400 -104 u=5 $ Cladding +Y
105 8 -2.6707 -105 u=5 $ Absorber +X
106 6 -7.9400 -106 u=5 $ Cladding +X
107 0 +101 +102 +103 +104 +106 +105 £ill=10 u=5% $ Void
C Cells -~ DFC Fuel Tube Absorber 2 Sides v1.0
108 0 -107 £ill=10 u=6 $ Tube void
109 6 -7.9400 -108 +107 u=6 $ Tube
110 8 -2.6707 -109 u=6 $ Absorber +Y
111 6 -7.9400 -110 u=6 $ Cladding +Y
112 8 -2.6707 -111 u=6 $ Absorber +X
113 6 -7.9400 -112 u=6 $ Cladding +X
114 0 +107 +108 +109 +110 +112 +111 £i11=10 u=6 $ Void
C Cells - DFC .Fuel Tube Absorber 1 Side (Y) v1.0
115 0 -107 £i11=10 u=7 $ Tube void
116 6 -7.9400 -108 +107 u=7 $ Tube
117 8 -2.6707 ~-109 u=7 $ Absorber +Y
118 6 -7.9400 -110 u=7 $ Cladding +Y
119 0 +107 +108 +109 +110 £111=10 u=7 $ void
" C Cells - DFC Fuel Tube Absorber 1 Side (X) v1.0
120 0 -107 £ill1=10 u=8 $ Tube void
121 6 -7.9400 -108 +107 u=8 $ Tube
122 8 -2.6707 ~-111 u=8 $ Absorber +X
123 6 -7.9400 -112 u=8 $ Cladding +X
124 0 +107 +208 +111 +112. £il1=10 u=8 $ Vvoid
C Cells - DFC Fuel Tube No Absorber vi1.0
125 0 -107 £i1l=10 - u=9 $ Tube void
126 6 -7.9400 -108 +107 u=9 $ Tube
127 0 +107 +108 £i11=10 u=9 $§ Void
c Cell Cards .~ Disk Stack vl1.0
201 6 ~7.94 -203 trcl = ( 0.0000 0.0000 2.5400 ) u=4 $ Bottom weldment disk
202 6 -7.94 -201 trcl = ( 0.0000 0.0000 15.0368 ) u=4 $ Support disk 1
203 like 202 but trecl = ( 0.0000 0.0000 24.7650 ) u=4 $ Support disk 2
204 like 202 but  trcl = ( 0.0000 0.0000 34.4932 ) u=4 $ Support disk 3
205 like 202 but  trcl = ( 0.0000 0.0000 44.2214 ) u=4 $ Support disk 4
206 like 202 but trcl = ( 0.0000 0.0000 53.9496 ) u=4 $ Support disk 5
207 9 -2.70 -202 trcl = ( 0.0000 0.0000 58.9788 ) u=4 $ Heat transfer disk 1
208 like 202 but trcl = ( 0.0000 0.0000 63.6778 ) u=4 $ Support disk 6
209 like 207 but trcl = ( 0.0000 0.0000 68.7070 ) u=4 $ Heat transfer disk 2
210 like 202 but trcl = ( 0.0000 0.0000 73.4060 ) u=4 $ Support disk 7
211 1ike 207 but trcl = ( 0.0000 0.0000 78.4352 ) u=4 $. Heat transfer disk 3
212 like 202 but trcl = ( 0.0000 0.0000 83.1342 ) u=4 $ Support disk 8
213 like 207 but trcl = ( 0.0000 0.0000 88.1634 ) u=4 $ Heat transfer disk 4
214 like 202 but trcl = ( 0.0000 0.0000 92.8624 ) u=4 $ Support disk 9
215 1like 207 but trcl = ( 0.0000 0.0000 97.8916 ) u=4 $ Heat transfer disk 5
216 like 202 but trcl = ( 0.0000 0.0000 102.5906 ) u=4 $ Support disk 10
217 like 207 but trcl = ( 0.0000 0.0000 107.6198 ) u=4 $ Heat transfer disk 6
218 like 202 but trcl = ( 0.0000 0.0000 112.3188 ) u=4 $ Support disk 11
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219 like 207 but trcl =

( 0.0000 0.0000 117.3480 ) u=4 $ Heat transfer disk 7
220 like 202 but trel = ( 0.0000 0.0000 122.0470 ) u=4 $ Support disk 12
221 like 207 but- trcl = ( 0.0000 0.0000 127.0762 ) u=4 $ Heat transfer disk 8
222 like 202 but trcl = ( 0.0000 0.0000 131.7752 ) u=4 $ Support disk 13
223 like 207 but trcl = ( 0.0000 0.0000 136.8044 ) u=4 $ Heat transfer disk 9
224 like 202 but trcl = ( 0.0000 0.0000 141.5034 ) u=4 $ Support disk 14
225 like 207 but trcl = ( 0.0000 0.0000 146.5326 ) u=4 $ Heat transfer disk 10
226 like. 202 but trcl = ( 0.0000 0.0000 151.2316 ) u=4 $ Support disk 15
227 like 207 but trcl = ( 0.0000 0.0000 156.2608 ) u=4 $ Heat transfer disk 11
228 like 202 but trcl = ( 0.0000 0.0000 160.9598 ) u=4 $ Support disk 16
229 like 207 but trcl = ( 0.0000 0.0000 165.9890 ) u=4 $ Heat transfer disk 12
230 like 202 but trcl = ( 0.0000 0.0000 170.6880 ) u=4 $ Support disk 1
231 like 207 but trel = ( 0.0000 0.0000 175.7172 ) u=4 $ Heat transfer disk 13
232 like 202 but trcl = ( 0.0000 0.0000 180.4162 ) u=4 $ Support disk 18
233 like 207 but trcl = ( 0.0000 0.0000 185.4454 ) u=4 " $ Heat transfer disk 14
234 like 202 but trcl = ( 0.0000 0.0000 190.1444 ) u=4 $ Support disk 19
235 1like 202 but trcl = ( 0.0000 0.0000 199.8726 ) u=4 $ Support disk 20
236 like -202 but trcl = { 0.0000 0.0000 209.6008 ) u=4 $ Support disk 21
237 1like 202 but trcl = ( 0.0000 0.0000 219.3290 ) u=4 $ Support disk 22
238 like 202 but trcl = ( 0.0000 0.0000 229.0572 ) u=4 $ Support disk 23
239 like 202 but trcl = ( 0.0000 0.0000 238.7854 ) u=4 $ Support disk 24

= 0 0 ) u=4d $

( 0.0000

241 0 $ Outside Disks
#201 #202 #203 #204 #205 #206 #207 #208 #209 #210
#211 #212 #213 #214 #215 #216 #217 #218 #219 #220
#221 #222 #223 #224 #225 #226 #227 #228 #229 #230
#231 #232 #233 #234 #235 #236 #237 #238 #239

.0000 255.8796 Top weldment .disk

#240 £i11=10 u=4

¢ Cell Cards - Basket v1.0

301 0 -302 #302 £il11=8 ( -8.8265 77.5233 0.0000 ) $ Tube/Disk 1
trcl = ( -8.8265 77.5233 0.0000 ) u=3

302 0 -1 £il11=11 trecl = ( -8.8265 77.5233 0.0000 ) u=3 $ Assembly 1

303 0 -302 #304 £ill=9 ( 8.8265 77.5233 0.0000 ) S Tube/Disk 2
trcl = ( 8.8265 77.5233 0.0000 ) u=3 - :

304 like 302 but trcl = ( 8.8265 77.5233 -0.0000 ) u=3 $ Assembly 2

305 0 -302 #306 £i1l11=8 ( -44.1274 61.2699 0.0000 ) .. $ Tube/Disk 3
trel = ( -44.1274 61.2699 0.0000 ) u=3

-306 like 302 but trel = ( -44.1274 61.2699 0.0000 ) “u=3 $ Assembly 3

307 0 . -302 #308 £fill=8 ( -26.4770 59.8729 0.0000 ) $ Tube/Disk 4
trcl = ( -26.4770 59.8729 0.0000 ) u=3

308 like 302 but trecl = ( -26.4770 59.8729 0.0000 ) u=3 $ Assembly 4

309 0 -302 #310 £ill=6 ( -8.8265 59.8729 0.0000 ) S Tube/Disk 5
trcl = ( -8.8265 59.8729 0.0000 ) u=3 '

310 like 302 but trel = ( -8.8265 59.8729 0.0000 ) u=3 $ Assembly 5

311 0 -302 #312 £i1l11=6 ( 8.8265 59.8729 0.0000 ) $ Tube/Disk 6
trel = ( 8.8265 59.8729 0.0000 ) u=3

312 like 302 but trcl = ( 8.8265 59.8729 0.0000 ) u=3 $ Assembly 6

313 0 -302 #314 £i11=8 ( 26.4770 59.8729 0.0000 ) $ Tube/Disk 7
trcl = ( 26.4770 59.8729 0.0000 ) u=3

314 like 302 but trecl = ( 26.4770 59.8729 0.0000 ) u=3 $ Assembly 7

315 0 -302 #316 £ill=9 ( 44.1274 61.2699 0.0000 ) $ Tube/Disk 8
trcl = ( 44.1274 61.2699 (0.0000 ) u=3

316 like 302 but trel = ( 44.1274 61.2699 0.0000 ) u=3 $ Assembly 8

317 0 -302 #318 £ill=8 ( -61.2699 44.1274 0.0000 ) $ Tube/Disk 9
trcl = ( -61.2699 44.1274 0.0000 ) u=3

318 like 302 but trcl = ( -61.2699 44.1274 0.0000 ) u=3 $ Assembly 9

319 0 ~-301 #320 £ill=5 ( -42.5399 42.5399 0.0000 ) $-Tube/Disk 10
trcl = ( -42.5399 42.5399 0.0000 ) u=3

320 like 302 but trcl = ( -42.5399 42.5399 0.0000 ) u=3 $ Assembly 10

321 0 -301 #322 £ill=5 ( -25.5245 42.5399 0.0000 ) $ Tube/Disk 11
trcl = ( -25.5245 42.5399 0.0000 ) = u=3

322 like 302 but trcl = ( -25.5245 42.5399 0.0000 ) u=3 $ Assembly 11

323 0 -301 #324 £il1l1=% ( -8.5090 42.5399 0.0000 ) $ Tube/Disk 12
trcl = ( -8.5090 42.5399 0.0000 ) u=3

5.A.6-23




NAC-MPC FSAR : December 2008
Docket.No. 72-1025 MPC-LLACBWR Revision 08A

Figure 5.A.6-4  MPC-LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial

324
325

326
327

328
329

330
331

332
333

334
335

336
337

338
338

340
341

342
343
1344
345

346
347

348

349

350
351

352
353

354
355

356
357

358
359

360
361

362
363

364
365

366

like

like

like

like

like

like

like

like

like

like

like

like

like

like

like

like

like

like

like

like

like

0

like

Biasing — Fuel Neutron Source

302 but trcl = ( -8.5090 42.5399 0.0000 ) u=3 $ Assembly 12
-301 #326 £ill=5 ( 8.5090 42.5399 0.0000 ) $ Tube/Disk 13
trel = ( 8.5090 42.5399 0.0000 ) u=3
302 but . trcl = ( 8.5090 42.5399 0.0000 ) u=3 $ Assembly 13
-301 #328 f£ill=5 ( 25.5245 42.5399 0.0000 ) $ Tube/Disk 14
trcl = ( 25.5245 42.5399 (0.0000 ) u=3 .
302 but trel = ( 25.5245 42.5399 0.0000 ) u=3 $ Assembly 14
-301 #330 £ill=5 ( 42.5399 42.5399 0.0000 ) $ Tube/Disk 15
trel = ( 42.5399 42.5399 0.0000 ) u=3
302 but trcl = ( 42.5399 42.5399 0.0000 ) u=3 $ Assembly 15
-302 #332 £il1=9 ( 61.2699 44.1274 0.0000 ) $ Tube/Disgk 16
trcl = ( 61.2699 44.1274 0.0000 ) u=3
302 but trcl = ( 61.2699 44.1274 0.0000 ) u=3 $ Assembly 16
-302 #334 £ill=6 ( -59.8729 26.4770 0.0000 ) $ Tube/Disk 17
trcl = ( -59.8729 26.4770 0.0000 ) u=3
302 but trcl = { -59.8729 26.4770 0.0000 ) u=3 $ Assembly 17
-301 #336 £ill=5 ( -42.5399 25.5245 0.0000 ) $ Tube/Disk 18
trecl = ( -42.5399 25.5245 0.0000 ) u=3
302 but trel = ( -42.5399 25.5245 0.0000 ) u=3 $ Assembly 18
~301 #338 £ill=5 ( -25.5245 25.5245 0.0000 ) $ Tube/Disk 19
trcl = ( -25.5245 25.5245 0.0000 ) u=3 )
302 but trel = ( -25.5245 25.5245 0.0000 ) u=3 $ Assembly .19
-301 #340 £ill=5 ( -8.5090 25.5245 0.0000 ) $ Tube/Disk 20
trel = ( -8.5090 25.5245 0.0000 ) u=3
302 but trcl = ( -8.5090 25.5245 0.0000 ) u=3 $ Assembly 20
| =301 #342 £ill=5 ( 8.5090 25.5245 0.0000 ) $ Tube/Disk 21
trcl = ( 8.5090 25.5245 0.0000 ) u=3
302 but trel = ( 8.5090 25.5245 0.0000 ) u=3 $ Assembly 21
-301 #344 £ill=5 ( 25.5245 25.5245 0.0000 ) $ Tube/Disk 22
trcl = (.25.5245 25.5245 0.0000 ) u=3
302 but trcel = ( 25.5245 25.5245 0.0000 ) u=3 $ Assembly 22
~301 #346 £ill=5 ( 42.5399 25.5245 0.0000 ) $ Tube/Disk 23
trcl = ( 42.5399 25.5245 0.0000 ) u=3
302 but trel = ( 42.5399 25.5245 0.0000 ) u=3 $ Assembly 23
-302 #348 £ill=7 ( 59.8729 26.4770 0.0000 ) $ Tube/Disk 24
trecl = { 59.8729 26.4770 0.0000 ) -u=3
302 but trel = ( 59.8729 26.4770 0.0000 ) u=3 $ Assembly 24
-302 #350 £il1=8 ( ~77.5233 8.8265 0.0000 ) $ Tube/Disk 25
Ctrel = ( -77.5233 8.8265 0.0000 ) u=3
302 but trcl = ( -77.5233. 8.8265 0.0000 ) u=3 $ Assembly 25
-302 #352 £ill=6 ( ~59.8729 8.8265 0.0000 ) $ Tube/Disk 26
trcl = ( -59.8729 8.8265 0.0000 ) u=3 .
302 but trcl = ( -59.8729 8.8265 0.0000 ) u=3 $ Assembly 26
-301 #354 £ill=5 ( ~42.5399 8.5090 0.0000 ) $ Tube/Disk 27
trcl = ( -42.5399 8.5090 0.0000 ) u=3
302 but trcl = ( -42.5399 8.5090 0.0000 ) u=3 $ Assembly 27
-301 #356 £ill=5 ( -25.5245 8.5090 0.0000 ) $ Tube/Disk 28
trcl = ( -25.5245 8.5090 0.0000 ) u=3 .
302 but trcl = ( -25.5245 8.5090 0.0000 ) u=3 $ Assembly 28
-301 #358 £ill=5 ( -8.5090 8.5090 0.0000 ) $ Tube/Disk 29
trcl = ( -8.5090 8.5090 0.0000 ) u=3 )
302 but trcl = ( -8.5090 8.5090 0.0000 ) u=3 $ Assembly 29
~301 #360 fill=5 ( 8.5090 8.5090 0.0000 } $ Tube/Disk 30
trcl = ( 8.5090 8.5090 0.0000 ) u=3
302 but trel = ( 8.5090 8.5090 0.0000 ) u=3 $§ Assembly 30
-301 #362 £ill1=5 ( 25.5245 8.5090 0.0000 ) $ Tube/Disk 31
trcl = ( 25.5245 8.5090 0.0000 ) u=3
302 but trcl = ( 25.5245% 8.5090 0.0000 ) u=3 $ Assembly 31
-301 #364 £i11=5 ( 42.539% 8.5090 0.0000 ) $ Tube/Disk 32
trcl = ( 42.5399 8.5090 0.0000 ) u=3
302 but trcl = ( 42.5399 8.5090 0.0000 ) u=3 $ Assembly 32
-302 #366 £ill=6 ( 59.8729 8.8265 0.0000 ) $ Tube/Disk 33
trcl = ( 59.8729 8.8265 0.0000 ) u=3
302 but trcl = ( 59.8729 8.8265 0.0000 ) u=3 $ Assembly 33
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-302 #368 fill=9 ( 77.5233 8.8265 0.0000 ) $ Tube/Disk 34
trcl = ( 77.:5233 8.8265 0.0000 ) u=3
302 but trcl = ( 77.5233 8.8265 0.0000 ) u=3 $ Assembly 34
-302 #370 £ill=6 ( -77.5233 -8.8265 0.0000 ) $ ‘Tube/Disk 35
trcl = ( -77.5233 ~8.8265 0.0000 ) u=3
302 but trcl = ( -77.5233 -8.8265 0.0000 ) u=3 $ Assembly 35
-302 #372 £ill=6 ( -59.8729 -8.8265 0.0000 ) $ Tube/Disk 36
trcl = ( -59.8729 ~8.8265 0.0000 ) u=3
302 but trcl = ( -59.8729 -8.8265 0.0000 ) u=3 $ Assembly 36
-301 #374 f£ill=5 ( -42.5399 -8.5090 0.0000 ) $ Tube/Disk 37
trcl = ( -42.5399 ~-8.5090 0.0000 ) u=3
302 but trcl = ( -42.5399 -8.5090 0.0000 ) u=3 $ Assembly 37
-301 #376 £ill=5 ( -25.5245 -8.5090 0.0000 ) $ Tube/Disk 38
trel = ( -25.5245 ~8.5090 0.0000 ) u=3
302 but trel = ( -25.5245 -8.5090 0.0000 ) u=3 $ Assembly 38
© -301 #378 f£ill=5 ( -8.5090 -8.5090 0.0000 ) $ Tube/Disk 39
trel = ( -8.5090 -8.5090 0.0000 ) u=3
302 but trcl = ( -8.5090 -8.5090 0.0000 ) u=3 $ Assembly 39
-301. #380 £ill=5 ( 8.5090 -8.5090 0.0000 ) $ Tube/Disk 40
trel = ( 8.5090 -8.5090 0.0000 ) u=3
302 but trel = ( 8.5090 -8.5090 0.0000 ) u=3 $ Assembly 40 i
-301 #382 £ill=5 ( 25.5245 -8.5090 0.0000 ) $ Tube/Disk 41 )
trel = ( 25.5245 -8.5090 0.0000 ) u=3
302 but trel = ( 25.5245 -8.5090 0.0000 ) u=3 $ Assembly 41
-301 #384 f£ill=5 ( 42.5399 -8.5090 0.0000 ) $ Tube/Disk 42
trcl = ( 42.5399 -8.5090 0.0000 ) u=3 )
302 but trel = ( 42.5399 -8.5090 0.0000 ) u=3 $ Assembly 42
-302 #386 fill=6 ( 59.8729 -8.8265 0.0000 ) $ Tube/Disk 43
trcl = ( 59.8729 -8.8265 0.0000 ) u=3 .
302 but trel = ( 59.8729 -8.8265 0.0000 ) u=3 $ Assembly 43
' -302 #388 £ill=7 ( 77.5233 -8.8265 0.0000 ) $ Tube/Disk 44
trcl = ( 77.5233 -8.8265 0.0000 ) u=3
302 but trcl = ( 77.5233 -8.8265 0.0000 ) u=3 $ Assembly 44
-302 #390 fill=6 ( -59.8729 -26.4770 0.0000 ) $ Tube/Disk 45
trcl = ( -59.8729 -26.4770 0.0000 ) u=3
302 but - trecl = ( -59.8729 -26.4770 0.0000 ) u=3 $ Assembly 45
-301 #392 f£ill=5 ( -42.5399 -25.5245 0.0000 ) $ Tube/Disk 46
trcl = ( -42.5399 -25.5245 0.0000 ) u=3 )
302 but trel = (.-42.5399 -25.5245 0.0000 ) u=3 $ Assembly 46
-301 #394 f£ill=5 ( -25.5245 -25.5245 0.0000 ) ' $ Tube/Disk 47
trcl = ( -25.5245 -25.5245 0.0000 ) u=3
302 but trcl = ( -25.5245 -25.5245 0.0000 ) u=3 $ Assembly 47
-301 #396 fill=5 ( -8.5090 -25.5245 0.0000 ) $ Tube/Disk 48
trel = ( -8.5090 -~25.5245 0.0000 ) u=3
302 but trecl = { -8.5090 -25.5245 0.0000 ) u=3 $ Assembly 48
) -301 #398 £ill=5 ( 8.5090 -25.5245 0.0000 ) $ Tube/Disk 49
trcl = ( 8.5090 -25.5245 0.0000 ) u=3
302 but trcl = ( 8.5090 -25.5245 0.0000 ) u=3 $ Assembly 49
-301 #400 f£ill=5 ( 25.5245 -25.5245 0.0000 ) $ Tube/Disk 50
trecl = ( 25.5245 ~25.5245 0.0000 ) u=3
302 but trcl = { 25.5245 -25.5245 0.0000 ) u=3 $ Assembly 50
-301 #402 f£ill=5 ( 42.5399 -25.5245 0.0000 ) " $ Tube/Disk 51
trel = ( 42.5399 -25.5245 0.0000 ) u=3 -
302 but trcl = ( 42.5399 -25.5245 0.0000 ) u=3 $ Assembly 51
-302 #404 £ill=7 ( 59.8729 -26.4770 0.0000 ) $ Tube/Disk 52
trcl = ( 59.8729 -26.4770 0.0000 ) u=3
302 but trcl = ( 59.8729 -26.4770 0.0000 ) u=3 $ Assembly 52
-302 #406° fill=6 { -61.2699 -44.1274 0.0000 ) $ Tube/Disk 53
trcl = ( -61.2699 -44.1274 0.0000 ) u=3
302 but trcl = ( -61.2699 -44.1274 0.0000 ) u=3 $ Assembly 53
-301 #408 f£ill=5 ( -42.5399 -42.5399 0.0000 ) $ Tube/Disk 54
trcl = ( -42.5399 -42.5399 0.0000 ) u=3
302 but trcl = ( -42.5399 -42.5399 0.0000 ) u=3 $§ Assembly 54
-301 #410 f£ill=5 ( -25.5245 ~-42.5399 0.0000 ) $ Tube/Disk 35
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Biasing — Fuel Neutron Source

trcl = (--25.5245 ~-42.5399 0.0000 ) u=3

302 but trcl = ( -25.5245 -42.539% 0.0000 ) u=3 $ Assembly 55
-301 #412 f£ill=5 ( -8.5090 -42.5399 0.0000 ) $ Tube/Disk 56
trcl = ( -8.5090 -42.5399 0.0000 ) - u=3
302 but trcl = ( -8.5090 -42.5399 0.0000 ) u=3 $ Assenibly 56
-301 #414 £il1=5 ( 8.5090 -42.5399 0.0000 ) $ Tube/Disk 57
trcl = ( 8.5090 -42.5399 0.0000 ) u=3
302 but trcl = { 8.5090 -42.5399 0.0000 ) u=3 $ Assembly 57
~301 #416 £ill=5 ( 25.5245 -42.5399 0.0000 ) $ Tube/Disk 58
trcl = ( 25.5245 -42.5399 0.0000 ) u=3
302 but trcl = ( 25.5245 -42.5399 0.0000 ) u=3 $ Assembly 58
-301 #418 f£ill=5 ( 42.5399 -42.539%9 0.0000 ) $ Tube/Disk 59
trcl = ( 42.5399 -42.5399 0.0000 ) u=3
302 but trcl = ( 42.5399 ~-42.5399 0.0000 ) u=3 $ Assembly 59
-302 #420 £ill=7 ( 61.2699 -44.1274 0.0000 ) $ Tube/Disk 60
trcl = ( 61.2699 -44.1274 0.0000 ) u=3
302 but trcl = ( 61.2699 -44.1274 0.0000 }  wu=3 $ Assembly 60
-302. #422 fill=6 ( -44.1274 -61.2699 0.0000 ) $ Tube/Disk 61
trcl = ( -44.1274 -61.2699 0.0000 ) u=3
302 but trel = ( -44.1274 -61.2699 0.0000 ) u=3 $ Assembly 61
-302 #424 f£fill=6 ( -26.4770 -59.8729 0:0000 ) $ Tube/Disk 62
trcl = { -26.4770 -59.8729 0.0000 ) u=3
302 but trecl = ( ~26.4770 ~-59.8729 0.0000 ) u=3 $ Assembly 62
-302 #426 fill=6 ( ~8.8265 -59.8729 0.0000 ) $ Tube/Disk 63
trcl = ( -8.8265 -59.8729 0.0000 ) u=3
302 but trcl = ( -8.8265 -59.8729 0.0000 ) u=3 $ Assembly 63
~302 #428 fill=6 ( 8.8265 -59.8729 0.0000 ) $ Tube/Disk 64
trel = ( 8.8265 -59.8729 0.0000 ) u=3
302 but trcl = ( 8.8265 -59.8729 0.0000 ) u=3 $ Assembly 64
-302 #430 fill=6 ( 26.4770 -59.8729 0.0000 ) S Tube/Disk 65
trcl = ( 26.4770 -59.8729 0.0000 ) . u=3
302 but trcl = ( 26.4770 -59.8729 0.0000 ) u=3 $ Assembly 65
-302 #432 £ill=7 ( 44.1274 -61.2699 0.0000 ) $ Tube/Disk 66
trel = ( 44:1274 -61.2699 0.0000 ) u=3
302 but trcl = ( 44.1274 -61.2699 0.0000 ) u=3 $ Assembly 66
~-302 #434 £il1=7 ( -8.8265 -77.5233 0.0000 ) $ Tube/Disk 67
trcl = ( -8.8265 -77.5233 0.0000 ) u=3
302 but trel = ( -8.8265 -77.5233 0.0000 ) u=3 $ Assembly 67
-302 #436 £ill=7 ( 8.8265 -77.5233 0.0000 ) $ Tube/Disk 68
trcl = ( 8.8265 -77.5233 0.0000 ) u=3
302 but trcl = ( 8.8265 -77.5233 0.0000 ) u=3 $ Assembly 68
+303 +304 $ Canister Cavity Q1

#303 #311 #313 #315 #325 #327 #329 #331 #341
#304 #312 #314 #316 #326 #328 #330 #332 #342
#343 #345 #347 #359 #361 #363 #365 #367
#344 #346 #348 #360 #362 #364 #366 #368

£ill=4 u=3
+303 -304 $ Canister Cavity Q2

#301 #305 #307 #309 #317 #319 #321 #323 #333
#302 #306 #308 #310 #318 #320 #322 #324 #334
#335 #337 #339 #349 #351 #353 #355 #357
#336 #338 #340 #350 #352 #354 #356 #358

£i11=4 u=3
. -303 -304 $ Canister Cavity Q3

#369 #371 #373 #375 #377 #389 #391 #393 #395
#370 #372 #374 #376 #378 #390 #392 #394 #396
#405 #407 #409 #411 #421 #423 #425 #433
#406 #408 #410 #412 #422 #424 #426 #434

£ill=4 u=3
-303 +304 $ Canister Cavity Q4

#379 #381 #383 #385 #387 #397 #399 #401 #403

#380 #382 #384 #386 #388 #398 #400 #402 #404
#413 #415 #417 #419 #427 #429 #431 #435
#414 #416 #418 #420 #428 #430 #432 #436
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£ill=4 u=3
C Cells - Canister w/o Port Covers vl1.0

501 0 -501 £i11=3 u=2 $ Cavity

502 6 ~7.9400 -507 +501.3 u=2 $ Canister Bottom

503 0 -502 +501.2 -505 trcl = ( 72.8704 22.2787 0

504 13 .~-3.9700 -503 +505 -506 trcl = ( 72.8704 22.2787 0.

505 0 ~504 +506 -507.2 trcl = ( 72.8704 22.2787 0

506 like 503 but trcl = ( -72.8704 -22.2787 0.0000 )

507 like 504 but trel = ( -72.8704 -22.2787 0.0000 )

508 like 505 but trcl = ( -72.8704 -22.2787 0.0000 )}

509 6 -7.9400 -507 -501.3 +501.1 u=2 $ Canister Shell

510 6 -7.9400 -507 -501.1 +501.2 #503 #504 #505 #506 #507

511 0 +507 u=2 $ Outside

C Transfer Cask Cells - v4.1

601 0 -601 -602 fill=2 ( 0.0000 0.0000 2.5400 )

602 7 -7.8212 -601 +602 -606 u=1 $ Bottom forging

603 7 -7.8212 -603 +602 +606 -608 +614 wu=1 $ Inner shell

604 10 -11.344 -604 +603 +606 =607 +614 vu=1 $ Lead shell
- 605 11 -1.6316 -604 +603 +607 -608 u=1l $ NS-4-FR above

606 11 -1.6316 -605 +604 +606 -608 +614 wu=1 $ NS-4-FR

607 7 -7.8212 -601 +605 +606 -608 +614 wu=1l $ Outer shell

608 7 -7.8212 -601 +602 +608 u=1l $§ Top forging

609 7 -7.8212 -601 +602 -614 u=1 $§ Trunnion

610 7 -7.8212 (-609 +610 -616) (-609 -611 -616) u=

611 7 -7.8212 -615 -612 +613 -616 u=1l $ Door steel

612 0 +601 #610 #611 u=1'$ void

C Detector Cells - Axial Biasing

700 0 -700 f£ill=1 $ Surface

800 O -800 +700 S PortAzi

900 0 -900 +700 +800 $ AnnulusAzi

1000 0O -1000 +700 +800 +900 $ 1ft :

1100 0 -1100 +700 +800 +900 +1000 $ 1m

1200 0 -1200 +700 +800 +900 +1000 +1100 '$ 2m

1300 O -1300 +700 +800 +900 +1000 +1100 +1200 S

1400 0 +700 +800 +900 +1000 +1100 +1200 +1300 $

C.Fuel Assembly Surfaces - v1.0

1 RPP -7.1247 7.1247 -7.1247 7.1247 0.0000 261.9502 $ As

2 PZ 27.2796 $ Lower Nozzle/Fuel

3 PZ 238.0996 $ Fuel/Upper Plenum

4 Pz 251.1298 $ Upper Plenum/Upper Nozzle

C Flood Elevation Surface

5 PZ 251.1297

C surfaces - Standard Fuel Tube v1.0

101 RPP -7.3076 7.3076 -7.3076 7.3076 0.0000 274.4470

102 RPP -7.4295 7.4295 -7.4295 7.4295 0.0000 249.5550

103 RPP -6.5913 6.5913 7.4295 7.6200 2.0320 245.8720 s

104 RPP -6.5913 6.5913 7.6200 7.6657 2.0320 245.8720 S

105 RPP 7.4295 7.6200 -6.5913 6.5913 2.0320 245.8720 $

106 RPP 7.6200 7.6657 -6.5913 6.5913 2.0320 245.8720 $

C Surfaces - DFC Fuel Tube v1.0

107 RPP -7.6251 7.6251 -7.6251 7.6251 0.0000 274.4470

108 RPP -7.7470 7.7470 -7.7470 7.7470 0.0000 249.5550

109 RPP -6.5913 6.5913 7.7470 7.9375 2.0320 245.8720 S

110 RPP -6.5913 6.5913 7.9375 7.9832 2.0320 245.8720 S

111 RPP 7.7470 7.9375 -6.5913 6.5913 2.0320 245.8720 S

112 RPP 7.9375 7.9832 -6.5913 6.5913 2.0320 245.8720 3

¢ Surface Cards - Disk Stack v1.0

201 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.5875 88.1380

202 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.2700 87.7951

203 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 2.5400 88.0491

¢ Surface Cards - Basket v1.0

301 RPP -7.7711 7.7711 -7.7711 7.7711 0.0000 274.4470 S

302 RPP -8.0899 8.0899 -8.0899 8.0899 0.0000 274.4470
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.0000 ) u=2 $ Bottom Drain Port
0000 ) u=2 $ Middle Drain Port
.0000 ) u=2 $ Top Drain Port
u=2 ‘$ Bottom Vent Port

u=2 $ Middle Vent Port

u=2 $ Top Vent Port

#508 u=2 $ Lid

u=1l $§ Cavity

Pb

1 $ Door rail

4m
Exterior

sy

$ Tube void
$ Tube

Absorber
Cladding
Absorber
Cladding

+Y
+Y
+X
+X

$ Tube void
$ Tube

Absorber
Cladding
Absorber
‘Cladding

+Y

+Y

+X

+X

$ Structural disk

$ Heat transfer disk
$ Weldment disk

Std opening

$ DFC opening
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Figure 5.A.6-4 MPC-LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial

303
304

Biasing — Fuel Neutron Source

PY 0.0000 $ Cut plane
PX 0.0000 $ Cut plane

C Surfaces - Canister v1.0

501
502
503
504
505
506
507

RCC 0.0000 0.0000 0.0000 0.0000 0.0000 274.4470 88.4428 $ Cavity

CZ 1.3843 $ Bot Cylinder Radius
CzZ 5.0800 $ Mid Cyclinder Radius
czZ 5.7150 : $ Top Cylinder Radius
PZ 282.8798 $ Port plane bot/mid
PZ 289.3822 $ Port plane mid/top

RCC 0.0000 0.0000 -2.5400 0.0000 0.0000 294.7670 89.7128 $ Canister

C Transfer Cask Surfaces - v4.1

601
602
603
604
605
606
607
608
609
610
611
612
613
614
615

616

RCC 0.0000 0.0000 0.0000 0.0000 0.0000 313.6900 109.8550 §$ Cask

CZ 90.8050 $ Cavity

CZ 92.7100 $ Inner shell OR

Cz 101.6000 $ Lead shell OR

CZ 106.6800 $ Outer shell IR
PZ 2.5400 $ Bottom forging

PZ 298.4500 $ Top lead

PZ 308.6100 $ Top forging

RPP -110.1852 110.1852 ~-107.3150 107.3150 -24.1300 0.0000 $ Door container
PY 95.8850 $ Inside rail +y

PY -95.8850 $ Inside rail -y
PY 95.4024 $ Door +y )
PY -95.4024 $ Door -y .

RCC -109.8550 0.0000 275.5900 219.7100 0.0000 0.0000 12.7000 $ Trunnion
RHP 0.0000 0.0000 -24.1300 0.0000 0.0000 24.1300 $ Door prism

109.6679 0.0000 0.0000 87.5826 -66.1670 0.0000

-87.5826 ~66.1670 0.0000
RCC 0.0000 0.0000 -24.1300 0.0000 0.0000 24.1300 109.8550 $ Door container

C Axial Detector DTA (Surface)

700
701
702
703
704
705
706
707
708
709
710
711

RCC (0.0000 0.0000 -24.2300 0.0000 0.0000 338.0200 109.9550

CZ 9.1629

CZ '18.3258
CzZ 27.4888
CZ 36.6517
CZ 45.8146
CZ 54.9775
CZ  64.1404
czZ  73.3033
CZ 82.4663
CzZ 91.6292

CZ 100.7921

C Axial Detector DTAA (Portdzi)

800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820

RCC 0.0000 0.0000 -24.2300 0.0000 0.0000 338.1200 81.9150

Cz  70.4850

PX 0.0000
1 PX 0.0000
2 PX 0.0000
3 PX 0.0000
4 PX 0.0000
5 PX 0.0000
6 PX 0.0000
7 PX 0.0000
8 PX 0.0000
9 PX 0.0000
10 PX 0.0000
11 PX 0.0000
12 PX 0.0000
13 PX 0.0000
14 PX 0.0000
15 PX 0.0000

PY 0.0000
16 PX 0.0000

PX  0.0000

s
RN

5.A.6-28
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Figure 5.A.6-4 MPC-LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial
Biasing — Fuel Neutron Source

821 18 PX 0.0000
822 19 PX 0.0000
823 20 PX 0.0000
824 21 PX 0.0000
825 22 PX 0.0000
826 23 PX -0.0000
827 24 PX 0.0000
828 25 PX 0.0000
829 26 PX 0.0000
830 27 PX 0.0000
831 . 28 PX 0.0000
832 29 PX 0.0000
‘833 30 PX 0.0000

C Axial Detector DTAB (AnnulusAzi)
900 RCC 0.0000 0.0000 -24.2300 0.0000 0.0000 338.2200 90.8050
901 ¢z 81.9150

902 PX 0.0000
903 8 PX 0.0000
904 PY 0.0000

905 23 PX 0.0000

C axial Detector DTB (lft)

1000 RCC - 0.0000 0.0000 -24.2300 0.0000 0.0000 368.5000 140.4350
1001 -CZ 11.7029

1002 Cz 23.4058

1003 Cz 35.1088

11004 Cz  46.8117

1005 CZ 58.5146

1006 Cz 70.2175

‘1007 Cz 81.9204

1008 Cz 93.6233

1009 Cz 105.3263

1010 Cz 117.0292

1011 Cz 128.7321

C Axial Detector DTC (1lm)

1100 RCC 0.0000 0.0000 =~-24.2300 0.0000 0.0000 438.0200 209.9550
1101 CzZ 17.4963

1102 CZ 34.9925

1103 CzZ 52.4888

1104 CzZ 69.9850

1105 Cz 87.4813

1106 CZ 104.9775

1107 €z 122.4738

1108 Cz 139.9700

1109 <€z 157.4663

1110 Cz 174.9625

1111 CzZ 192.4588

C Axial Detector DTD (2m)

1200 RCC 0.0000 0.0000 -24.2300 0.0000 0.0000 538.0200 309.9550
1201 Cz 25.8296 )
1202 Cz 51.6592

1203 Cz 77.4888

1204 CZ 103.3183

1205 CZ 129.1479

1206 CzZ 154.9775

1207 <z 180.8071

1208 Cz 206.6367

1209 Cz 232.4663

1210 Cz 258.2958

1211 Cz 284.1254

C Axial Detector DTE (4m) )

1300 RCC 0.0000 0.0000 -24.2300 0.0000 0.0000 738.0200 509.9550
1301 CZ 42.4963

1302 Cz 84.9925

1303 Cz 127.4888
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Figure 5.A.64 MPC-LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial -
Biasing — Fuel Neutron Source

1304 Cz 169.9850
1305 CZ 212.4813
1306 Cz 254.9775
1307 CzZ 297.4738
1308 Cz 339.9700
1309 Cz 382.4663
1310 Cz 424.9625
1311 Cz 467.4588

c
C Materials List - Common Materials - v1.0
C
C Homogenized Lower Nozzle
ml 24000 -1.1867E-01
25055 -1.2491E-02
26000 -4.3407E-01
28000 -5.9334E-02
1001 -4.1715E-02
8016 ~3.3372E-01
C Homogenized UO2 Fuel
m2 24000 -2.5816E-02
25055 -2.7175E-03
26000 -9.4433E-02
28000 -1.2908E-02
92235 -2.3027E-02
92238 -6.1661E-01
8016 -2.0910E-01
1001 -1.5390E-02
C Homogenized Upper Plenum
m3 24000 -1.1765E-01
25055 -1.238B4E-02 : '
26000 -4.3036E-01
28000 -5.8826E-02
1001 ~4.2309E-02
8016 -3.3847E-01
C Homogenized Upper Nozzle
mé 24000 -0.190 25055 -0.020 26000 -0.695
28000 ~0.095
C Water
m5 1001 2 8016 1
C Stainless Steel
mé 24000 -0.190 25055 -0.020 26000 ~0.695
28000 -0.095
C Carbon Steel
m7 26000 -0.99 6012 -0.01
C Neutron Poison
m8 13027 -0.8466 5010 -0.0216 5011 -0.0985
6012 ~0.0333
C Aluminum
m9 13027 ~-1.0
C Lead
ml0 82000 -1.0
C NS-4-FR
mll 5010 -9.3127E~-04 13027 -2.1420E-01 6012 -2.7627E-01
5011 -3.7721E-03 1001 -6.0012E-02 7014 -1.9815E-02
8016 -4.2500E-01 ’
C Concrete
ml2 26000 -0.014 20000 ~-0.044 14000 -0.337
1001 -0.010 8016 -0.532 11023 -0.029
13027 -0.034
C Vent Port Middle Cylinder
ml3 24000 -0.190 25055 -0.020 26000 -0.695

_ 28000 -0.095
nonu $ Disable subcritical multiplication

3.A.6-30
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Figure 5.A.6-4 MPC LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial
Biasing — Fuel Neutron Source

C

C Cell Importances

C

imp:n 1 244r O

c .

C BWR Source Definition - Fuel Neutron - Pref

C

sdef x=dl y=d2 z=d3 erg=d4 cell=700:601:501:d35:2
sil -7.1247 7.1247

spl 01
si2 -7.1247 7. 1247
sp2 01

si3 27.2796 48.3616 69.4436 90.5256 111.6076 132.6896 153.7716
174.8536 195.9356 217.0176 238.0996

sp3 0.000E+00 2.205E-02 2.412E+00 3.660E+00 3.363E+00 3.065E+00 2.437E+00
1.632E+00 1.047E+00 5.831E-01 1.009E-04

sid 1.000E~11 7.090E-08 5.500E-07 1.500E-06 4.000E-06 1.600E-05

) 4.810E-05 1.660E-04 3.540E-04 9.610E-04 2.950E-03 9.120E-03
2.480E-02 6.740E-02 1.100E-01 3.900E-01 6.400E-01 1.740E+00
2.870E+00 3.680E+00 4.720E+00 6.070E+00 7.000E+00 8.250E+00
1.000E+01 1.125E+01 1.250E+01 1.360E+01 1.460E+01

sp4 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00.0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 2.4850E+01 6.1350E+04 1.7620E+05 7.3960E+05
6.2630E+05 2.6030E+05 1.4660E+05 7.8130E+04 2.3350E+04 1.3530E+04
5.0380E+03 1.6060E+03 4.8350E+02 1.1600E+02 0.0000E+00

C Source Information
si5 1 302 304
306 308 310 312 314 316
318 320 322 324 326 328 330 332
334 336 338 340 342 344 346 348
350 352-354 356 358 360 362 364 366 368
370 372 374 376 378 380 382 384 386 388
390 392 394 396 398 400 402 404
406 408 410 412 414 416 418 420
422 424 426 428 430 432

434 436
C Source Probability
.Spb5 1.39 1.39 :
1.39 1.39 1.39 1.39 1.39 1.39
1.39 1.00 1.00 1.00 1.00 1.00 1.00 1.39
1.39 1.00 1.00 1.00 1.00 1.00 1.00 1.39
1.39 1.39 1.00 1.00 1.00 1.00 1.00 1.00 1.39 1.39
1.39 1.39 1.00 1.00 1.00 1.00 1.00 1.00 1.39 1.39
1.39 1.00 1.00 1.00 2.00 1.00 1.00 1.39
1.39 1.00 1.00 1.00 1.00 1.00 1.00 1.39
1.39 1.39 1.39 1.39 1.39 1.39
1.39 1.39
mode n
nps 30000000
C

C ANSI/ANS-6.1.1-1977 - Neutron Flux-to-Dose Conversion Factors
C (mrem/hr)/ (neutrons/cm2-sec)
C .
de0 2.5E-08 1E-07 1E-06 0.00001 0.0001 0.001 0.01
0.1 0.512.557 10
14 20
afo 3.67E-03 3.67E~03 4.46E-03 4.54F-03 4.18E-03 3.76E-03 3.56E-03
2.17E-02 9.26E~02 1.32E-01 1.25E-01 1.56E-01 1.47E-01 1.47E-01
2.08E-01 2.27E-01

C Weight Window Generation - Top Axial
C
wwg 2 0 0 00
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Figure 5.A.6-4 ~ MPC-LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial
Biasing — Fuel Neutron Source

wwp:n 5 3 50 -10

mesh geom=cyl ref=9 9 240 origin=0. l 0.1 -25
imesh 88.4 89.7 90.8 92.7 101.6 106.7 109.9 609.9
iints 5,1 111111

jmesh 1 25 28 55 266 279 290 302 320 820
jints 1 1 1110111 21

kmesh 1

kints 1

~wwge:n le-5 le-3 1 20
fc2 Axial Surface Tally
£2:n +700.2
fm2 4.5049E+09
£fg2 -701 -702 -703 -704 =705 -706
-707 -708 -709 -710 ~711 T
tf2
fcl2 Axial PortAzi Tally Q1 (+X+Yy)
£12:n +800.2
fml2 4.5049E+09
fsi12 -801 -802 -818
+817 +816 +815 +814 +813 +812
+811 +810 +809 +808 +807 +806
+805 +804 +803 T :
sdl2 1.5608E+04 ~2.7362E+03 1.3681E+03 8.5507E+01 15r 5.4724E+03
tfl2 .
fc22 Axial PortaAzi Tally Q2 (-x+y)
£22:n +800.2
fm22 4.5049E+09
£s22 -801 +802 -818
-833 -832 -831 -830 -829 -828 .
-827 =826 -825 -824 -823 -822 )
-821 -820 -819 T
- 8322 1.5608E+04 2.7362E+03 1.3681E+03 8.5507E+01 15r 5.4724E+03
tf22 X
fc32 Axial PortAzi Tally Q3 (-x-y)
£32:n +800.2
fm32 4.5049E+09
fs32 -801 +802 +818
-817 -816 -815 -814 -813 -812
-811 -810 -809 -808 -807 -806
] -805 -804 -803 T
sd32 1.5608E+04 2.7362E+03 1.3681E+03 8.5507E+01 15r 5.4724E+03
tf32 ) .
fcd2 Axial PortAzi Tally Q4 (+x-y)
£f42:n +800.2
fmd2 4.5049E+09
fs42 -801 -802 +818
+833 4832 +831 +830 +829 +828
+827 +826 +825 +824 +823 +822
+821 +820 +819 T
sd42 1.5608E+04 2.7362E+03 1.3681E+03 8.5507E+01 15r 5.4724E+03
tf42 '
fc52 Axial Annulusazi Tally Q1 (+x+y)
£52:n +900.2
£fm52 4.5049E+09
fs52 -901 -902 -904
+903 T .
sd52 2.1080E+04 2.4119E+03 1.2060E+03 6.0298E+02 1lr 4.8239E+03
tf52
fc62 Axial AnnulusAzi Tally Q2 (-x+y)
f62:n +900.2
fm62 4.5049E+09

£s62 -901 +902 -904
-905 T
sd62 2.1080E+04 2.4119E+03 1.2060E+03 6.0298E+02 1lr 4.8239E+03



NAC-MPC FSAR
Docket No. 72-1025

December 2008
MPC-LACBWR Revision 08A

Figure 5.A.6-4 MPC-LACBWR MCNP Input File for Transfer Cask Wet Camster Top Axial

Biasing — Fuel Neutron Source

tf62

fc72 Axial AnnulusAzi Tally Q3 (-x-vy)

£72:n +900.2

fm72 4.5049E+09

£s72 -901 +902 +904
-903 T

sd72 2.1080E+04 2.4119E+03 1.2060E+03 6.0298E+02

t£72

fc82 Axial AnnulusAzi Tally Q4 (+x-y)

£82:n +900.2

fm82 4.5049E+09

£s82 -901 -902 +904
+905 T

sd82 2.1080E+04 2.4119E+03 1.2060E+03 6.0298E+02

tf82

fc92 Axial 1ft Tally

£92:n +1000.2

fm92 4.5049E+09

fs92 -1001 -1002 -1003 -1004 -1005 -1006
-1007 --1008 -1009 -1010 =-1011 T

tf92

£¢102 Axial 1m Tally

£102:n +1100.2

fm102 4.5049E+09

fs102 -1101 -1102 -1103 -1104 -1105 -1106
-1107 -1108 -1109 -1110 ~-1111 T

tf102

fecll2 Axial 2m Tally

£112:n +1200.2

fml112 4.5049E+09

£s112 -1201 -1202 -1203 ~-1204 -1205 -1206
-1207 -1208 -1209 -1210 -1211 T

tfll2

£cl22 Axial 4m Tally

£f122:n +1300.2

fml122 4.5049E+09 .

fs122 -1301 . -1302 -1303 -1304 -1305 -1306
-1307 -1308 -1309 -1310 =-1311 T

t£122

c

C

C Print Control

C

prdmp -30 -60 1 2

print

C

C Random Number Generator

C

rand gen=2 seed=19073486328125 stride=152917 hist=1

C .

C Rotation Matrix

C

C 5.625 degree rotation around z-axis

*TR1 0.0 0.0 0.0 5.625 95.625 90 ~-84.375 5.625 90 90

C 11.25 Adegree rotation around z-axis

*TR2 0.0 0.0 0.0 11.250 101.250 90 -78.750 11.250 90

C 16.875 degree rotation around z-axis )

*TR3 0.0 0.0 0.0 16.875 106.875 90 -73.125 16.875 90

C 22.5 degree rotation around z-axis

*TR4 0.0 0.0 0.0 22.500 112.500 90 -67.500 22.500 90
C 28.125 degree rotation around z-axis

*TR5 0.0 0.0 0.0 28.125 118.125 90 -61.875 28.125 90
C 33.75 degree rotation around z-axis

*TR6 0.0 0.0 0.0 33.750 123.750 90 -56.250 33.750 90

5.A.6-3

1r

ir

90

90

90

90

90

90

"
]

4.8239E+03

4.8239E+03

90 0
90 0
90 ©
90 0

90 0
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Figure 5.A.6-4  MPC-LACBWR MCNP Input File for Transfer Cask Wet Canister Top Axial .
' - Biasing — Fuel Neutron Source

C 39.375 degree rotation around z-axis

*TR7 0.0 0.0 0.0 39.375 129.375 90 -50.625 39.375 90 90 90 0

C 45 degree rotation around z-axis

*TR8 0.0 0.0 0.0 45.000 135.000 90 -45.000 45.000 90 90 90 0O

C 50.625 degree rotation around z-axis

*TR9 0.0 0.0 0.0 50.625 140.625 90 -39.375 50.625 90 90 90 O

C 56.25 degree rotation around z-axis )

*PR10 0.0 0.0 0.0 56.250 146.250 90 -33.750 56.250 90 90 90 O
C 61.875 degree rotation around z-axis

*TR11 0.0 0.0 0.0 61.875 151.875 90 -28.125 61.875 90 90 90 0
C 67.5 degree rotation around z-axis :

*TR12 0.0 0.0 0.0 67.500 157.500 90 -22.500 67.500 90 90 90 O
C 73.125 degree rotation around z-axis

*TR13 0.0 0.0 0.0 73.125 163.125 90 -16.875 73.125 90 90 90 O
C 78.75 degree rotation around z-axis

*TR14 0.0 0.0 0.0 78.750 168.750 90 -11.250 78.750 90 90 90 O
C 84.375 degree rotation around z-axis .

*TR15 0.0 0.0 0.0 84.375 174.375 90 -5.625 84.375 90 90 S0 0

C 95.625 degree rotation around z-axis

*TR16 0.0 0.0 0.0 95.625 185.625 90 5.625 95.625 90 90 90 0

C 101.25 degree rotation around z-axis

*TR17 0.0 0.0 0.0 101.250 191.250 90 11.250 101.250 90 90 80 0O
C 106.875 degree rotation around z-axis

*TR18 0.0 0.0 0.0 106.875 196.875 90 16.875 106.875 90 90 90 ©
C 112.5 degree rotation around z-axis

*TR19 0.0 0.0°0.0 112.500 202.500 90 22.500 112.500 90 80 90 ©
C 118.125 degree rotation around z-axis

*TR20 0.0 0.0 0.0 118.125 208.125 90 28.125 118.125 90 90 90 O
C 123.75 degree rotation around z-axis

*TR21 0.0 0.0 0.0 123.750 213.750 90 33.750 123.750 90 90 90 O
C 129.375 degree rotation around z-axis

*TR22 0.0 0.0 0.0 129.375 219.375 90 39.375 129.375 90 90 90 O
C 135 degree rotation around z-axis )

*TR23 0.0 0.0 0.0 135.000 225.000 90 45.000 135.000 90 90 90 O
C 140.625 degree rotation around z-axis )

*TR24 0.0 0.0 0.0 140.625 230.625 90 50.625 140.625 90 90 90 O
C 146.25 degree rotation around z-axis

*TR25 0.0 0.0 0.0 146.250 236.250 90 56.250 146.250 90 90 90 0
C 151.875 degree rotation around z-axis :

*TR26 0.0 0.0 0.0 151.875 241.875 90 61.875 151.875 90 90 90 0
C 157.5 degree rotation around z-axis

*TR27 0.0 0.0 0.0 157.500 247.500 90 67.500 157.500 90 90 90 0
C 163.125 degree rotation around z-axis

*TR28 0.0 0.0 0.0 163.125 253.125 90 73.125 163.125 90 90 90 O
C 168.75 degree rotation around z-axis

*TR29 0.0 0.0 0.0 168.750 258.750 90 78.750 168.750 90 90 90 O
C 174.375 degree rotation around z-axis )

*TR30 0.0 0.0 0.0 174.375 264.375 90 84.375 174.375 90 90 90 0
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Figure 5.A.6-5 MPC-LACBWR MCNP Input File for Transfer Cask Dry Canister Bottom
Axial Biasing — Lower End Fitting Source

LACBWR Transfer Cask - trfshlDryBotLf_ Pref

C Bottom Axial Biasing - Lower Nozzle Source
C Fuel Assembly Cells - v1.0

11 -1.3734 -1 -2 u=10 $ Lower Nozzle

2 2 -3.7790 -1 +2 -3 u=10 $§ Fuel

3 3 ~0.9880 -1 +3 -4 u=10 $ Upper Plenum

4 4 ~0.6145 -1 +4 u=10 $ Upper Nozzle

5

0 +1 u=10 $ Outside

C Cells ~ Standard Fuel Tube v1.0

101 O -101 u=5 $§ Tube void

102 6 -7.9400 -102 +101 u=5 $ Tube

103 8 -2.6707 -103 u=5 $ Absorber +Y

104 6 -7.9400 -104 u=5 $ Cladding +Y

105 8 -2.6707 -105 u=5 $ Absorber +X

106 6 -7.9400 -106 u=5 $ Cladding +X

107 0 +101 +102 +103 +104 +106 +105 wu=5 $ Void

C Cells - DFC Fuel Tube Absorber 2 Sides v1.0

108 0 -107 u=6 $ Tube void

109 6 -7.9400 -108 +107 u=6 $ Tube

110 8 -2.6707 -109 u=6 $ Absorber +Y

111 6 -7.9400. -110 u=6 $ Cladding +Y

112 8 -2.6707 -111 u=6 $ Absorber +X

113 6 -7.9400 -112 u=6 $ Cladding +X

114 0 +107 +108 +109 +110 +112 +111 u=6 $ Void

C Cells - DFC Fuel Tube aAbsorber 1 Side (Y) v1.0

115 0 -107 u=7 $ Tube wvoid

116 6 -7.9400 -108 +107 u=7 $ Tube

117 '8 -2.6707 -109 u=7 $ Absorber +Y

118 6 -7.9400 -110 u=7 $ Cladding +Y

119 ¢ +107 +108 +109 +110 u=7-$ Void

C Cells - DFC Fuel Tube Absorber 1 Side (X) v1.0

120 © -107 u=8 $ Tube void

121 6 -7.9400 -108 +107 u=8 $ Tube

122 8 -2.6707 -111- u=8 $ Absorber +X

123 6 -7.9400 -112 u=8 $ Cladding +X

124 0 . +107 +108 +111 +112 u=8 §$. Void

C Cells - DFC Fuel Tube No Absorber v1.0

125 0 -107 u=9 $ Tube void

126 6 -7.9400 -108 +107 u=9 $ Tube

127 0 ' +107 +108 u=9 $ Void
¢ Cell Cards - Disk Stack vl1.0

201 6 -7.94 -203 trcl = ( 0.0000 0.0000 2.5400 ) u=4 $ Bottom weldment disk
202 6 -7.94 -201 trcl = ( 0.0000 0.0000 15.0368 ) u=4 $ Support disk 1

203 like 202 but trcl = { 0.0000 0.0000. 24.7650 ) u=4 $ Support disk 2

204 like 202 but trcl = ( 0.0000 0.0000 34.4932 ) u=4 $ Support disk 3

205 like 202 but trcl = ( 0.0000 0.0000 44.2214 ) u=4 $ Support disk 4

206 like 202 but trcl = {( 0.0000 0.0000 53.9496 ) u=4 § Support disk 5

207 9 -2.70 -202 txcl = ( 0.0000 0.0000 58.9788 ) u=4 $ Heat transfer disk 1
208 like 202 but trcl = { 0.0000 0.0000 63.6778 ) u=4 $ Support disk 6

209 like 207 but trcl = ( 0.0000 0.0000 68.7070 ) u=4 $ Heat transfer disk 2
210 like 202 but trel = ( 0.0000 0.0000 73.4060 ) u=4 $ Support disk 7

211 like 207 but trcl = ( 0.0000 0.0000 78.4352 ) u=4 $ Heat transfer disk 3
212 like 202 but trcl = ( 0.0000 0.0000 83.1342 ) u=4 $ Support disk 8

213 like 207 but trcl = ( 0.0000 0.0000 88.1634 ) u=4 $ Heat transfer disk 4
214 like 202 but trcl = ( 0.0000 0.0000 92.8624 ) u=4 $ Support disk 9

215 like 207 but trcl = ( 0.0000 0.0000 97.8916 ) u=4 $ Heat transfer disk 5
216 like 202 but trcl = ( 0.0000 0.0000 102.5906 ) u=4 $§ Support disk 10

217 like 207 but trcl = ( 0.0000 0.0000 107.6198 ) u=4 $ Heat transfer disk 6
218 1like 202 but trcl = ( 0.0000 0.0000 112.3188 ) u=4 $ Support disk 11

219 like 207 but trcl = ( 0.0000 0.0000 117.3480 ) u=4 S Heat transfer disk 7
‘220 1like 202 but trcl = ( 0.0000 0.0000 122.0470 ) u=4 $ Support disk 12
221 l1like 207 but crcl = ( 0.0000 0.0000 127.0762 } u=4 $ Heat transfer disk 8
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222 like 202 but trcl = ( 0.0000 0.0000 131.7752 ) u=4 $ Support disk 13
223 like 207 but trcl = ( 0.0000 0.0000 136.8044 ) u=4 $ Heat transfer disk 9
224 like 202 but trcl = ( 0.0000 0.0000 141.5034 ) u=4 $ Support disk 14
225 like 207 but trcl = ( 0.0000 0.0000 146.5326 ) u=4 $ Heat transfer disk 10
226 like 202 but trcl = ( 0.0000 0.0000 151-.2316 ) u=4 $ Support disk 15
227 like 207 but trcl = ( 0.0000 0.0000 156.2608 ) u=4 $ Heat transfer disk 11
228 like 202 but trcl = ( 0.0000 0.0000 160.9598 ) u=4 $ Support disk 16
229 like 207 but trcl = ( 0.0000 0.0000 165.9890 ) u=4 $ Heat transfer disk 12
230 like 202 but trcl = ( 0.0000 0.0000 170.6880 ) u=4 $ Support disk 17
231 like 207 but trcl = ( 0.0000 0.0000 175.7172 ) u=4 $ Heat transfer disk 13
232 like 202 but trcl = ( 0.0000 0.0000 180.4162 ) u=4 $ Support disk 18
233 1like 207 but trcl = ( 0.0000 0.0000 185.4454 ) u=4 $ Heat transfer disk 14
234 like 202 but trcl = ( 0.0000 0.0000 190.1444 ) u=4 $ Support disk 19
235 like 202 but trcl = ( 0.0000 0.0000 199.8726 ) u=4 $ Support disk 20
236 like 202 but trcl = ( 0.0000 0.0000 209.6008 ) u=4 $ Support disk 21
237 like 202 but trcl = ( 0.0000 0.0000 219.3290 ) u=4 $ Support disk 22
238 like 202 but trcl = ( 0.0000 0.0000 229.0572 ) u=4 $ Support disk 23
239 like 202 but trcl = ( 0.0000 0.0000 238.7854 ) u=4 $ Support disk 24
240 like 201 but trcl = ( 0.0000 0.0000 255.8796 ) u=4 $ Top weldment disk
241 0 $ Outside Disks .
#201 #202 #203 #204 #205 #206 #207 #208 #209 #210
C#211 #212 #213 #214 #215 #216 #217 #218 #219 #220
#221 #222 #223 #224 #225 #226 #227 #228 #2293 #230
#231 #232 #233 #234 #235 #236 #237 #238 #239
#240° u=4
c Cell Cards - Basket v1.0
301 0 -302 #302 £fill=8 ( -8.8265 77.5233 0.0000 ) $ Tube/Disk 1
trcl = ( -8.8265 77.5233 0.0000 ) u=3
302 0 -1 £il11=10 trcl = ( -8.8265 77.5233 0.0000 ) u=3 $ Assembly 1
303 0 -302 #304 f£ill=9 ( 8.8265 77.5233 0.0000 ) $ Tube/Disk 2
trcl = ( 8.8265 77.5233 0.0000 ) - u=3 . Co
304 like 302 but trcl = ( 8.8265 77.5233 0.0000 ) u=3 $ Assembly 2
305 0 -302 #306 f£ill=8 (- -44.1274 61.2699 0.0000 ) $ Tube/Disk 3
trel = ( -44.1274 61.2699 0.0000 ) u=3 -
306 like 302 but trecl = ( -44.1274 61.2699 0.0000 ) u=3 $ Assembly 3
307 0 -302 #308 f£il1=8 ( -26.4770 59.8729 0.0000 ) $ Tube/Disk 4
trecl = { -26.4770 59.8729 0.0000 ) u=3
308 like 302 but trel = ( -26.4770 59.8729 0.0000 ) u=3 $ Assembly 4
309 0 -302 #310 £ill=6 ( -8.8265 59.8729 0.0000 ) $ Tube/Disk 5
trcl = ( -8.8265 59.8729 0.0000 ) u=3
310 like 302 but trcl = ( -8.8265 59.8729 0.0000 ) u=3 $ Assembly 5
311 0 -302 #312 £ill=6 ( 8.8265 59.8729 0.0000 ) $ Tube/Disk 6
trcl = ( 8.8265 59.8729 0.0000 ) u=3
312 like 302 but trel = ( 8.8265 59.8729°0.0000 ) u=3 $ Assembly 6
313 0 -302 #314 £i11=8 ( 26.4770 59.8729 0.0000 ) $ Tube/Disk 7
trcl = ( 26.4770 59.8729 0.0000 ) u=3
314 1like 302 but trcl = ( 26.4770 59.8729 0.0000 ) u=3 $ Assembly 7
315 0 -302 #316 f£ill=9 ( 44.1274 61.2699 0.0000 ) $ Tube/Disk 8
. trcl = ( 44.1274 61.2699 0.0000 ) u=3
316 like 302 but trel = ( 44.1274 61.2699 0.0000 ) u=3 $ Assembly 8
317 0 -302 #318 f£ill=8 ( -61.2699 44.1274 0.0000 ) $ Tube/Disk 9
trel = ( -61.2699 44.1274 0.0000 ) u=3
318 like 302 but trcl = ( -61.2699 44.1274 0.0000 ) u=3 $ Assembly 9
319 0 -301 #320 fill=5 ( -42.5399 42.5399 0.0000 ) $ Tube/Disk 10
trel = ( -42.5399 42.5399 0.0000 ) u=3
320 like 302 but trcl = ( -42.5399 42.5399 0.0000 ) u=3 $ Assembly 10
321 0 -301 #322 f£ill=5 .{ -25.5245 42.5399 0.0000 ) S Tube/Disk 11
trcl = ( -25.5245 42.5399 0.0000 ) u=3
322 1like 302 but trcl = ( -25.5245 42.5399 0.0000 ) u=3 $ Assembly 11
323 0 -301 #324 f£ill=5 ( -8.5090 42.5399 0.0000 ) $ Tube/Disk 12
trcl = ( -8.5090 42.5399 0.0000 ) u=3
324 1like 302 but rcl = ( -8.5090 42.5399 0.0000 ) u=3 $ Assembly 12
325 0 -301 #326 £ill=5 ( 8.5090 42.5399 0.0000 ) $ Tube/Disk 13
trcl = { 8.5090 42.5399 0.0000 ) u=3
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302 but trcl = ( 8.5090 42.5399 0.0000 ) u=3 $ Assembly 13
-301 #328 £ill=5 ( 25.5245 42.5399 0.0000 ) $ Tube/Disk 14
trcl = ( 25.5245 42.5399% 0.0000 ) u=3
302 but trcl = ( 25.5245 42.5399 0.0000 ) u=3 $ Assembly 14°
-301 #330 £ill=5 ( 42.5399 42.5399 0.0000 ) $ Tube/Disk 15
trcl = ( 42.5399 42.5399 0.0000 ) u=3 .
302 but trcl = ( 42.5399 42.5399 0.0000 ) u=3 $ Assembly 15
=302 #332 fill=9 ( 61.2699 44.1274 0.0000 ) $ Tube/Disk 16
trcl = ( 61.2699 44.1274 0.0000 ) u=3
302 but trcl = ( 61.2699 44.1274 0.0000 ) u=3 $ Assembly 16
-302 #334 £ill=6 ( -59.8729 26.4770 0.0000 ) $ Tube/Disk 17
trcl = ( -59.8729 26.4770 0.0000 ) u=3 )
302 but trcl = ( -59.8729 26.4770 0.0000 ) u=3 $ Assembly 17
-301 #336 £ill=5 ( -42.5399 25.5245 0.0000 ) $ Tube/Disk 18
trcl = ( -42.5399 25.5245 0.0000 ) u=3 .
302 but trel = ( -42.5399 25.5245 0.0000 ) u=3 $ Assembly 18
-301 #338 £il1=5 ( -25.5245 25.5245 0.0000 ) $ Tube/Disk 19
trel = ( -25.5245 25.5245 0.0000 ) u=3 i
302 but trcl = { -25.5245 25.5245 0.0000 ) u=3 $ Assembly 19
-301 #340 £ill=5 ( -8.5090 25.5245 0.0000 ) $ Tube/Disk 20
trel = ( -8.5090 25.5245 0.0000 ) u=3 .
302 but trcl = ( -8.5090 25.5245 0.0000 ) u=3 $ Assembly 20
-301 #342 £ill=5 ( 8.5090 25.5245 0.0000 ) '$ Tube/Disk 21
trcl = ( 8.5090 25.5245 0.0000 ) u=3
302 but trcl = ( 8.5090 25.5245 0.0000.) u=3 $ Assembly 21
-301 #344 £i11=5 ( 25.5245 25.5245 0.0000 ) $ Tube/Disk 22
trcl = ( 25.5245 25.5245 0.0000 ) u=3
302 but trcl = ( 25.5245 25.5245 0.0000 ) u=3 $ Assembly 22
-301 #346 £ill=5 ( 42.5399 25.5245 0.0000 ) $ Tube/Disk 23
trcl = ( 42.5399 25.5245 0.0000 ) u=3
302 but . trcl = ( 42.5399 25.5245 0.0000 ) u=3 $ Assembly 23
-302 #348 £111=7 ( 59.8729 26.4770 0.0000 ) $ Tube/Disk 24
trcl = ( 59.8729 26.4770 0.0000 ) u=3
302 but trcl = ( 59.8729 26.4770 0.0000 ) u=3 $ Assembly 24
-302 #350 £i11=8 ( -77.5233 8.8265 0.0000 ) S Tube/Disk 25
trel = ( -77.5233 8.8265 0.0000 ) u=3 .
302 but trel = ( -77.5233 8.8265 0.0000 ) u=3 $ Assembly 25
~302 #352 £ill=6 ( -59.8729 8.8265 0.0000 ) $ Tube/Disk 26
trcl = ( -59.8729 8.8265 0.0000 ) u=3 ’
302 but © trel = ( -59.8729 8.8265 0.0000 ) u=3 $ Assembly 26
-301 #354 £ill=5 ( ~-42.5399 8.5090 0.0000 ) $ Tube/Disk 27
trcl = ( -42.5399 8.5090 0.0000 ) u=3
302 but trcl = ( -42.5399 8.5090 0.0000 ) u=3 $ Assembly 27
-301 #356 £111=5 ( -25.5245 8.5090 0.0000 ) $ Tube/Disk 28
trcl = ( -25.5245 8.5090 0.0000 ) u=3
302 but trcl = ( -25.5245 8.5090 0.0000 ) u=3 $ Assembly 28
-301 #358 £ill=5 ( -8.5090 8.5090 0.0000 ) $ Tube/Disk 29
trel = ( ~8.5090 8.5090 0.0000 ) u=3
302 but © trcl = ( -8.5090 8.5090 0.0000 ) u=3 $ Assembly 29
-301 #360 £ill=5 ( 8.5090 8.5090 0.0000 ) $ Tube/Disk 30
trcl = ( 8.5090 8.5090 0.0000 ) u=3
302 but - trcl = ( 8.5090 8.5090 0.0000 ) u=3 $ Assembly 30
-301 #362 f£ill=5 ( 25.5245 8.5090°0.0000 ) $ Tube/Disk 31
trecl = ( 25.5245 8.5090 0.0000 ) u=3 :
302 but trcl = ( 25.5245 8.5090 0.0000 ) u=3 $ Assembly 31
-301 #364 £il1=5 ( 42.5399 8.5090 0.0000 ) $ Tube/Disk 32
trcl = ( 42.5399 8.5090 0.0000 ) u=3
302 but trcl = ( 42.5399 8.5090 0.0000 ) u=3 $ Assembly 32
~302 #366 £ill=6 ( 59.8729 8.8265 0.0000 ) $ Tube/Disk 33
trcl = ( 59.8729 8.8265 0.0000 ) u=3
302 but trcl = ( 59.8729 8.8265 0.0000 ) u=3 $ Assembly 33
~-302 #368 fill=9 ( 77.5233 8.8265 0.0000 ) $ Tube/Disk 34
trcl = ( 77.5233 8.8265 0.0000 ) u=3
302 but trcl = ( 77.5233 8.8265 (0.0000 ) u=3 $ Assembly 34
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369 0 -302 #370 fill=6 ( -77.5233 -8.8265 0.0000 )
trcl = ( -77.5233 -8.8265 0.0000 ) u=3
370 like 302 but trcl = ( -77.5233 -8.8265 0.0000
371 0 -302 #372 f£i11=6 ( -59.8729 -8.8265 0.0000 )
o trcl = ( -59.8729 -8.8265 0.0000 ) u=3
372 like 302 but trcl = ( -59.8729 -8.8265 0.0000 )
373 0 -301 #374 £ill=5 ( -42.5399 -8.5090 0.0000 )
trcl = ( -42.5399 -8.5090 0.0000 ) u=3
374 like 302 but trcl = ( -42.5399 -8.5090 0.0000
375 0 © -301 #376 £il11=5 ( -25.5245 -8.5090 0.0000 )
trel = ( -25.5245 -8.5090 0.0000 ) u=3
376 like 302 but trcl = ( -25.5245 -8.5090 0.0000 )
377 0 -301 #378 £ill=5 ( -8.5090 -8.5090 0.0000 )
trcl = ( -8.5090 -8.5090 0.0000 ) u=3
378 like 302 but trcl = ( -8.5090 -8.5090 0.0000 )
379 0 -301 #380 £il1=5 ( 8.5090 -8.5090 0.0000.)
trcl = ( 8.5090 -8.5090 0.0000 ) u=3
380 like 302 but trcl = ( 8.5090 -8.5090 0.0000 )
381 0 -301 #382 £ill=5 ( 25.5245 -8.5090 0.0000 )
trcl = ( 25.5245 -8.5090 0.0000 ) u=3
382 1like 302 but trcl = ( 25.5245 -8.5090 0.0000 )
383 0 -301 #384 £ill=5 ( 42.5399 -8.5090 0.0000 )
, trcl = ( 42.5399 -8.5090 0.0000 ) u=3
384 like 302 but trcl = ( 42.5399 -8.5090 0.0000 )
385 0 -302 #386 £ill=6 ( 59.8729 -8.8265 0.0000 )
trecl = ( 59.8729 -8.8265 0.0000 ) u=3
386 like 302 but trcl = ( 59.8729 -8.8265 0.0000 )
387 0 -302 #388 fill=7 ( 77.5233 -8.8265 0.0000 )
) trel = ( 77.5233 -8.8265 0.0000 ) u=3
388 like 302 but trcl = ( 77.5233 -8.8265 0.0000 )
389 0 -302 #390 fi11=6 ( -59.8729 -26.4770 0.0000
trel = ( -59.8729 -26.4770 0.0000 ) u=3
390 like 302 but trcl = ( -59.8729 -26.4770 0.0000 )
391 0 -301 #392 f£ill=5 (.-42.5399 -25.5245 0.0000
‘trcl = ( -42.5399 -25.5245 0.0000 ) u=3
392 like 302 but trcl = ( -42.5399 -25.5245 0.0000 )
393 0 -301 #394 £ill=5 ( -25.5245 -25.5245 0.0000
trcl = ( -25.5245 -25.5245 0.0000 ) u=3
394 like 302 but trel = ( -25.5245 -25.5245 0.0000 )
395 0 -301 #396 fill=5 ( -8.5090 -25.5245 0.0000.)
trcl = ( -8.5090 -25.5245 0.0000 ) u=3
396 like 302 but trel = ( -8.5090 -25.5245 0.0000 )
397 0 -301 #398 fill=5 ( 8.5090 -25.5245 0.0000 )
trel = ( 8.5090 -25.5245 0.0000 ) u=3
398 like 302 but trcl = ( 8.5090 -25.5245 0.0000 )
399 0 -301 #400 £ill=5 ( 25.5245 -25.5245 0.0000 )
trel = ( 25.5245 -25.5245 0.0000 ) u=3
400 like 302 but trel = ( 25.5245 -25.5245 0.0000 )
401 0 -301 #402 f£ill=5 ( 42.5399 -25.5245 0.0000 )
trcl = ( 42.5399 -25.5245 0.0000 ) u=3
402 like 302 but trel = ( 42.5399 -25.5245 0.0000 )
403- 0 -302 #404 f£ill=7 ( 59.8729 -26.4770 0.0000 )
trcl = ( 59.8729 -26.4770 0.0000 ) u=3
404 like 302 but trcl = ( 59.8729 -26.4770 0.0000 )
405 0 -302 #406 £ill=6 ( -61.2699 -44.1274 0.0000
trcl = ( -61.2699 -44.1274 0.0000 ) u=3
406 like 302 but trcl = ( -61.2699 -44.1274 0.0000 )
407 0 -301 #408 f£ill=5 ( -42.5399 -42.5399 0.0000
trel = ( -42.5399 -42.5399 0.0000 ) u=3
408 like 302 but trcl = ( -42.5399 -42.5399 0.0000 )
409 0 -301 #410 f£ill=5 ( -25.5245 -42.5399 0.0000
: trecl = ( -25.5245 -42.5399 0.0000 ) u=3
410 like 302 but trcl = ( -25.5245 -42.5399 0.0000 )
411 0 -301 #412 fill=5 ( -8.5090 -42.5399 0.0000 )
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trcl = { -8.5090 -42.5399 0.0000 ) u=3
302 but trcl = ( -8.5090 -~42.5399 0.0000 ) u=3 $ Assembly 56
~301 #414 f£ill=5 ( 8.5090 -42.5399 0.0000 ) $ Tube/Disk 57
trcl = ( 8.5090 ~42.5399 0.0000 ) u=3
302 but trcl = ( 8.5090 -42.5399 0.0000 ) u=3 $ Assembly 57
' -301 #416 £ill=5 ( 25.5245 -42.5399 0.0000 ) $ Tube/Disk 58
trcl = ( 25.5245 -42.5399 0.0000 ) u=3
302 but- trel = ( 25.5245 -42.5399 0.0000 ) u=3 $ Assembly 58
~301 #418 fill=5 ( 42.5399 -42.5399 0.0000 ) $ Tube/Disk 59
trcl = ( 42.5399 ~42.5399 0.0000 ) u=3 )
302 but trcl = ( 42.5399 -42.5399 0.0000 ) u=3 $ Assembly 59
-302 #420 fill=7 ( 61.2699 -44.1274 0.0000 ) $ Tube/Disk 60
trcl = ( 61.2699 ~44.1274 0.0000 ) u=3
302 but trcl = ( 61.2699 -44.1274 0.0000 ) u=3 $ Assembly 60
-302 #422 £ill=6 ( -44.1274 -62.2699 0.0000 ) $ Tube/Disk 61
trcl = ( -44.1274 -61.2699 0.0000 ) u=3
302 but trel = ( -44.1274 -61.2699 0.0000 ) u=3 $ Assembly 61
-302 #424 £ill=6 ( -26.4770 -59.8729 0.0000 ) S Tube/Disk 62
trel = ( -26.4770 -59.8729 (0.0000 ) u=3
302 but trel = ( -26.4770 -59.8729 0.0000 ) u=3 $ Assenmbly 62
-302 #426 fill=6 ( -8.8265 -59.8729 0.0000 ) $ . Tube/Disk 63
trcl = ( -8.8265 -59.8729 (0.0000 ) u=3
302 but trcl = ( -8.8265 -59.8729 0.0000 ) u=3 $ Assembly 63
-302 #428 £ill=6 ( 8.8265 -59.8729 0.0000 ) $ Tube/Disk 64
trcl = ( 8.8265 -59.8729 0.0000 ) u=3
302 but trcl = ( 8.8265 ~-59.8729 0.0000 ) u=3 $ Assembly 64
-302 #430 fill=6 ( 26.4770 -59.8729 0.0000 ) $ Tube/Disk 65
trcl = ( 26.4770 -59.8729 0.0000 ) u=3
302 but trcl = ( 26.4770 -59.8729 0.0000 ) u=3 $ Assembly 65
-302 #432 f£ill=7 ( 44.1274 -61.2699 0.0000 ) $ Tube/Disk 66
trcl = (-44.1274 -61.2699 0.0000 ) u=3
302 but trcl = ( 44.1274 -61.2699 0.0000 ) u=3 $ Assembly 66
-302 #434 £il11=7 ( -8.8265 ~77.5233 0.0000 ) $ Tube/Disk 67
trel = ( ~-8.8265 -77.5233 0.0000 ) u=3
302 but trcl = ( -8.8265 -77.5233 0.0000 ) u=3 $ Assembly 67
-302 #436 f£ill=7 ( 8.8265 ~77.5233 0.0000 ) $ Tube/Disk 68
trcl = ( 8.8265 -~77.5233 0.0000 ) u=3 .
302 but trel = ( 8.8265 ~77.5233 0.0000 ) u=3 $ Assembly 68
+303 +304 $ Canister Cavity Q1

#303 #311 #313 #315 #325 #327 #329 #331 #341
#304 #312 #314 #316 #326 #328 #330 #332 #342
#343 #345 #347 #359 #361 #363 #365 #367
#344 #346 #348 #360 #362 #364 #366 #368

£ill=4 u=3
+303 -304 $ Canister Cavity Q2

“#301 #305 #307 #309 #317 #319 #321 #323 #333
#302 #306 #308 #310 #318 #320 #322 #324 #334
#335 #337 #339 #349 #351 #353 #355 #357
#336 #338 #340 #350 #352 #354 #356 #358

fill=4 u=3 .
~-303 -304 $ Canister Cavity Q3

#369 #371 #373 #375 #377 #389 #391 #393 #395
#370 #372 #374 #376 #378 #390 #392 #394 #396
#405 #407 #409 #411 #421 #423 #425 #433
#406 #408 #410 #412 #422 #424 #426 #434

£ill=4 u=3
-303 +304 S Canister Cavity Q4

#379 #381 4383 #385 #387 #397 #399 #401 #403
#380 #382 #384 #386 #388 #398 #400 #402 #404
#413 #415 #417 #419 #427 #429 #431 #435
#414 #416 #418 #420 #428 #430 #432 #436

£il1=4 u=3

C Cells - Canister v1.0

501

0

-501 £ill=3 u=2 $ Cavity
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v1l.0

0.0000 0.0000 0.0000 274.4470 88.4428
$ Bot Cylinder Radius

$ Mid Cyclinder Radius

$ Top Cylinder Radius

C Surfaces - Canister
501 RCC 0.0000 0.0000
502 CZ 1.3843
503 Cz 5.0800
504 Cz 5.7150

5.A.6-40

MPC-LACBWR MCNP Input File for Transfer Cask Dry Camster Bottom

502 6 -7.9400 -507 +501.3 u=2 $ Canister Bottom
- 5030 -502 +501.2 -505 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Bottom Drain Port
504 0 -503 +505 -506 txcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Middle Drain Port
505 6 -7.9400 -504 +506 -507.2 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Top Drain Port
506 like 503 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Bottom Vent Port
507 like 504 but trcl = ( ~72.8704 -22.2787 0.0000 ) u=2 $ Middle Vent Port
508 like 505 but trel = ( -72.8704 -22.2787 0.0000 ) u=2 $ Top Vent Port
509.6 -7.9400 -507 -501.3 +501.1 u=2 $ Canister Shell
510 6 -7.9400 -507 -501.1 +501.2 #503 #504 #505 #506 #507 #508 u=2 $ Lid
511 0 +507 u=2 $ Outside
C Transfer Cask Cells - v4.1
601 0 ~601 -602 £111=2 ( 0.0000 0.0000 2.5400 ) u=l § Cavity
602 7 ~-7.8212 ~601 +602 -606 u=l $ Bottom forging
603 7 -7.8212 ~603 +602 +606 -608 +614 wu=1l $ Inner shell
604 10 -11.344 -604 +603 +606 -607 +614 u=1 $ Lead shell
605 11 -1.6316 -604 +603 +607 -608 u=l $ NS-4-FR above Pb
606 11 -1.6316 -605-+604 +606 -608 +614 u=1l $ NS-4-FR
607 7 -7.8212 ~601 +605 +606 ~608 +614 wu=1 $ Quter shell
608 7 -7.8212 -601 +602 +608 u=l $§ Top forging
609 7 -7.8212 -601 +602 -614 u=1l $ Trunnion
610 7 -7.8212 (-609 +610 -616) : (-609 -611 -616) u=1l $§ Door rail
611 7 -7.8212 -615 -612 +613 -616 u=1l $ Door steel :
612 0 +601 #610 #611 u=l $ Void
C Detector Cells - Axial Biasing
700 0 -700 £ill=1 $ Surface
800 0 -800 +700 $ 1ft
900 0 -~-900 +700 +800 $ 1m
1000 0 -1000 +700 +800 +900 $ 2m
1100 0 -1100 +700 +800 +900 +1000 $ 4m
1200 0O +700 +800 +900 +1000 +1100 $ Exteriox
C Fuel Assembly Surfaces - v1.0
1 RPP ~7.1247 7.1247 ~7.1247 7.1247 0.0000 261.9502 $ Assy
2 PZ 27.2796 $ Lower Nozzle/Fuel
3 PZ 238.0996 $ Fuel/Upper Plenum
4 PZ 251.1298 $ Upper .Plenum/Upper Nozzle.
C Surfaces - Standard Fuel Tube v1.0
101 RPP -7.3076 7.3076 -7.3076 7.3076 0.0000 274.4470 $ Tube void
102 RPP -7.4295 7.4295 -7.4295 7.4295 0.0000 249.5550 $ Tube
103 RPP -6.5913 6.5913 7.4295 7.6200 2.0320 245.8720 $ Absorber +Y
104 RPP -6.5913 6.5913 7.6200 7.6657 2.0320 245.8720 $ Cladding +Y
105 RPP 7.4295 7.6200 ~6.5913 6.5913 2.0320 245.8720 $ Absorber +X
106 RPP 7.6200 7.6657 -6.5913 6.5913 '2.0320 245.8720 $ Cladding +X
C Surfaces - DFC Fuel Tube vl1.0
107 RPP -7.6251 7.6251 -7.6251 7.6251 0.0000 274.4470 $ Tube void
108 RPP ~7.7470 7.7470 -7.7470 7.7470 0.0000 249.5550 $ Tube
109 RPP -6.5913 6.5913 7.7470 7.9375 2.0320 245.8720 $ Absorber +Y
110 RPP -6.5913 6.5913 7.9375 7.9832 2.0320 245.8720 $ Cladding +Y
111 RPP 7.7470 7.9375 -6.5913 6.5913 2.0320 245.8720 $ Absorber +X
112 RPP 7.9375 7.9832 -6.5913 6.5913 2.0320 245.8720 $ Cladding +X
¢ Surface Cards - Disk Stack v1.0
201 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.5875 88.1380 $ Structural disk
202 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.2700 87.7951 $ Heat transfer disk
203 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 2.5400 88.0491 $ Weldment disk
c Surface Cards -~ Basket v1.0
301 RPP ~-7.7711 7.7711 -7.7711 7.7711 0.0000 274.4470 $ Std opening
302 RPP -8.0899 8.0899 -8.0899 8.0899 0.0000 274.4470 $ DFC opening
303 PY 0.0000 S Cut plane
304 pPX 0.0000 $ Cut plane

$ Cavity



NAC-MPC FSAR : December 2008
Docket No. 72-1025 ' MPC-LACBWR Revision 08A

Figure 5.A.6-5 MPC-LACBWR MCNP Input File for Transfer Cask Dry Canister Bottom
Axial Biasing — Lower End Fitting Source

‘505 PZ 282.8798 $ Port plane bot/mid

506 PZ 289.3822 $ Port plane mid/top

507 RCC 0.0000 0.0000 -2.5400 0.0000 0.0000 294.7670 89.7128 $ Canister
C Transfer Cask Surfaces - v4.1

601 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 313.6900 109.8550 §$ Cask

602 CZ 90.8050 $ Cavity

603 Cz 92.7100 S Inner shell OR
604 CZ 101.6000 $ Lead shell OR
605 CZ 106.6800 $ Outer shell IR
606 PZ 2.5400 $ Bottom forging
607 PZ 298.4500 $ Top lead

608 PZ 308.6100 $ Top forging

609 RPP -110.1852 110.1852 -107.3150 107.3150 -24.1300 0.0000 $ Door container
610 PY 95.8850 $ Inside rail +y

611 PY -95.8850 $ Inside rail -y
612 PY 95.4024 $ Door +y
613 PY -95.4024 $ Door -~y

614 RCC -109.8550 0.0000.275.5900 219.7100 0.0000 0.0000 '12.7000 $ Trunnion
615 RHP 0.0000 0.0000 -24.1300 0.0000 0.0000 24.1300 $ Door prism
109.6679 0.0000 0.0000 87.5826 -66.1670 0.0000
-87.5826 -66.1670 0.0000
616 RCC 0.0000 0.0000 -24.1300 0.0000 0.0000 24.1300 109.8550 $ Door container
C Axial Detector DBA (Surface)
700 RCC 0.0000 0.0000 -24.2300 0.0000 0.0000 338.0200 109.9550
701 Cz 10.9955
702 Cz 21.9910
703 CZ 32.9865
704 CZ 43.9820
705 Cz 54.8775

.706 Cz 65.9730

707 Cz 76.9685

708 CZ 87.9640

709 CZ 98.9595

C Axial Detector DBB (1ft)

800 RCC 0.0000 0.0000 -54.7100 0.0000 0.0000 2368.5000 140.4350
801 'CZ 14.0435

802 CZ 28.0870

803 Cz 42.1305

804 CZ 56.1740

805 €z 70.2175

806 (Cz 84.2610

807 "Cz 98.3045

808 CZ 112.3480

809 - Cz 126.3915

C Axial Detector DBC (1m) .
900 RCC 0.0000 0.0000 -124.2300 0.0000 0.0000 438.0200 209.9550
901 Cz 20.9955 .

902 Cz 41.9910

903 CZ 62.9865

904 CZ 83.9820

905 C€Z 104.9775

906 Cz 125.9730

907 Cz 146.9685

908 Cz 167.9640

909 (CzZ 188.9595

C Axial Detector DBD (2m)

1000 RCC 0.0000 0.0000 -224.2300 0.0000 ©.0000 538.0200 309.9550
1001 ¢z 30.9955 '
1002 Ccz 61.9910

1003 Cz 92.9865

1004 ¢z 123.9820

1005 Cz 154.9775

1006 Cz 185.9730

1007 Cz 216.9685
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1008 Cz 247.9640

1009 Cz 278.9595

C Axial Detector DBE (4m)
1100 RCC 0.0000 0.0000 -424.2300 0.0000 0.0000 738.0200 509.9550
1101 CzZ 50.9955

1102 Cz 101.9910

1103 Cz 152.9865

1104 CzZ 203.9820

1105 C2Z 254.9775

1106 CZ 305.9730

1107 CZ 356.9685

1108 CZ 407.9640

1109 CzZ 458.9595

C
C Materials List - Common Materials - v1.0
C
C Homogenized Lower Nozzle
ml 24000 -1.9000E-01
25055 -2.0000E-02
26000 -6.9500E-01
28000 -9.5000E-02
C Homogenized UQ2 Fuel
m2 24000 -2.9967E-02
25055 -3.1544E-03
26000 -1.0961E-01
28000 -1.4983E~02
92235 ~-2.6729E-02
92238 -7.1574E-01
8016 -9.9810E-02
C Homogenized Upper Plenum ) :
m3 24000 -1.9000E-01 . )
25055 -2.0000E-02
26000 -6.9500E-01
28000 -9.5000E-02
C Homogenized Upper Nozzle )
m4 24000 -0.190 25055 -0.020 26000 -0.695
28000 -0.095
C Water
mb 1001 2 8016 1
C Stainless Steel
mé 24000 -0.190 25055 -0.020 26000 ~0.695
28000 -0.095
C Carbon Steel
m7 26000 ~-0.99 6012 -0.01
C Neutron Poison
n8 13027 -0.8466 5010 -0.0216 5011 -0.0985
6012 -0.0333
C Aluminum
m9 13027 -1.0

C Lead

ml0 82000 -1.0

C NS-4-FR

mll 5010 -9.3127E-04 13027 -2.1420E-01 6012 -2.7627E-01

5011 -3.7721E-03 1001 -6.0012E-02 7014 -1.9815E-02
8016 -4.2500E-01
C Concrete
mlz2 26000 -0.014 20000 -0.044 14000 -0.337
1001 -0.010 8016 -0.532 11023 ~-0.029
13027 -0.034
C Vent Port Middle Cylinder
ml3 24000 -0.190 25055 -0.020 26000 -0.695

28000 -0.095
phys:p 100 0 0 O 1 S Disable Doppler energy broadening ‘
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Axial Biasing — Lower End Fitting Source

C

C Cell Importances

C

imp:p 1 240r O

C

C BWR Source Definition - Lower Nozzle - Pref

C .

sdef x=dl y=d2 z=d3 erg=d4d cell=700:601:501:435:1

sil -7.1247 7.1247 :

spl 01

si2 -7.1247 7.124

sp2 01 )

si3 0.0000 27.2796

sp3 01

© si4 1.000E-02 2.000E-02 5.000E-02 1.000E-01 2.000E-01 3.000E-01

4.000E-01 6.000E-01 8.000E-01 1.000E+00 1.220E+00 1.440E+00
1.660E+00 2.000E+00 2.500E+00 3.000E+00 4.000E+00 5.000E+00
6.500E+00 8.000E+00 1.000E+01 1.200E+01 1.400E+01

sp4 0.0000E+00 2.8706E+09 2.3122E+09 7.9407E+08 1.9153E+08 9.5103E+06
1.2478E+07 7.8863E+05 2.7388E+(05 1.0327E+07 1.5512E+11 1.4717E+11
4.1293E-01 1.3627E-14 1.55353E+06 2.4089E+03 6.7528E-17 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

C Source Information
si5 1 302 304
306 308 310 312 314 316
318 320 322 324 326 328 330 332
334 336 338 340 342 344 346 348
350 352 354 356 358 360 362 364 366 368
370 372 374 376 378 380 382 384 386 388
390 392 394 396 398 400 402 404
406 408 410 412 414 416 418 420
422 424 426 428 430 432
434 436
C Source Probability

spS 0.36 0.36
0.36 0.36 0.36 0.36 0.36 0.36
0.36 1.00 1.00 1.00 1.00 1.00 1.00 0.36
0.36 1.00 1.00 1.00 1.00 1.00 1.00 0.36
0.36 0.36 1.00 1.00 1.00 1.00 1.00 1.00 0.36 0.36
0.36 0.36 1.00 1.00 1.00 1.00 1.00 1.00 0.36 0.36
0.36 1.00 1.00 1.00 1.00 1.00 1.00 0.36
0.36 1.00 1.00 1.00 1.00 1.00 1.00 0.36
0.36 0.36 0.36 0.36 0.36 0.36.
0.36 0.36
mode p
nps 9100000
C .

C ANSI/ANS-6.1.1-1977 - Gamma Flux-to-Dose Conversion Factors
C (mrem/hr)/ (photons/cm2-sec)

C

de0 0.017°0.03 0.05 0.07 0.1 0.15 0.2
0.25 0.3 0.35 0.4 0.45 0.5 0.55
0.6 0.65 0.7 0.81 1.4 1.8
2.2 2.6 2.8 3.25 3.75 4.25 4.75
5 5.25 5.75 6.25 6.75 7.5 9
11 13 15

afo 3.96E-03 5.82E-04 2.90E-04 2.58E-04 2.83E-04 3.79E-04 5.01E-04
6.31E-04 7.59E-04 8.78E-04 9.85E-04 1.08E-03 1.17E-03 1.27E-03
1.36E-03 1.44E-03 1.52E-03 1.68E-03 1.98E-03 2.51E-03 2.99E-03
3.42E~03 3.82E-03 4.01E-03 4.41E-03 4.83E-03 5.23E-03 5.60E-03
5.80E-03 6.01E-03 6.37E-03 6.74E-03 7.11E-03 7.66E-03 8.77E-03
1.03E-02 1.18E-02 1.33E-02

C

C Weight Window Generation - Bottom 2Axial
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C
wwg 2 0 000
wwp:p 5 3 50 ~10
mesh geom=cyl ref=9 9 4 origin=0.1 0.1 -524
imesh 88.4 89.7 90.8 92.7 101.6 106.7 109.9 609.9
iints 51113111
jmesh 500 524 527 554 765 778.789 801 819 1319
jints 1 5121011131
kmesh 1
kints 1
wwge:p le-3 1 20
" fc2 Axial Surface Tally
f2:p +700.3
fm2 4.6382E+13
“fs2 -701 -~702 -703 -704 -705 -706
-707 -~708 . -709 T
tf2
fcl2 Axial 1ft Tally
f12:p +800.3
fmi2 4.6382E+13
fsl2 -801 ~-802 -803 -804 -805 -806
. -807  -808 -809 T
tfl2 ‘
fc22 Axial 1m Tally
£22:p +900.3
fm22 4.6382E+13
fs22 -901 -902 -903 -904 -905 -906
-907 -908 =909 T

tf22
fc32 Axial 2m Tally o

£32:p +1000.3
fm32 4.6382E+13 .
fs32 -1001 -1002 -1003 -1004 -1005 -1006
-1007 -1008 -1009 T
tf32 ’
fcd42 Axial 4m Tally
f42:p +1100.3
fm42 4.6382E+13
fs42 -1101 -1102 -1103 -1104 -~1105 -1106
-1107 -~-1108 -1109 T
tf42
C
C
C Print Control
C
prdmp -30 -60 1 2
print
C
C Random Number Generator
C
rand gen=2 seed=19073486328125 stride=152917 hist=1
C
C Rotation Matrix
C
C 5.625 degree rotation around z-axis
*TR1 0.0 0.0 0.0 5.625 95.625 90 ~-84.375 5.625 90 90 90 0O
C 11.25 degree rotation around z-axis
*TR2 0.0 0.0 0.0 11.250 101.250 90 -78.750 11.250 90 80 90 O
C 16.875 degree rotation around z-axis
*TR3 0.0 0.0 0.0 16.875 106.875 90 -73.125 16.875 90 90 90 O
C 22.5 degree rotation around z-axis _
*TR4 0.0 0.0 0.0 22.500 112.500 90 -67.500 22.500 90 90 90 O
C 28.125 degree rotation around z-axis .
*TR5 0.0 0.0 0.0 28.125 118.125 90 -61.875 28.125 90 90 90 0
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-C 33.75 degree rotation around z-axis )

*TR6 0.0 0.0 0.0 33.750 123.750 90 -56.250 33.750 90 90 90 O
C. 39.375 degree rotation around z-axis

*TR7 0.0 0.0 0.0 39.375 129.375 90 -50.625 39.375 90 90 90 ©

C 45 degree rotation around z-axis

*TR8 0.0 0.0 0.0 45.000 135.000 90 -45.000 45.000 90 90 90 ©

C 50.625 degree rotation around z-axis

*TRY 0.0 0.0 0.0 50.625 140.625 90 -39.375 50.625 90 90 90 O

C 56.25 degree rotation around z-~axis

*TR10 0.0 0.0 0.0 56.250 146.250 90 -33.750 56.250 90 90 90 0
C 61.875 degree rotation around z-axis .
*TR11 0.0 0.0 0.0 61.875 151.875 90 -28.125 61.875 90 90 90 0
C 67.5 degree rotation around z-axis

*TR12 0.0 0.0 0.0 67.500 157.500 90 -22.500 67.500 90 90 90 0O
C 73.125 degree rotation around z-axis

*TR13 0.0 0.0 0.0 73.125 163.125 90 -16.875 73.125 90 90 90 0
C 78.75 degree rotation around z-axis )

*TR14 0.0 0.0 0.0 78.750 168.750 90 -11.250 78.750 90 90 90 0O
C 84.375 degree rotation around z-axis .

*TR15 0.0 0.0 0.0 84.375 174.375 90 -5.625 84.375 90 90 90 0

C 95.625 degree rotation around z-axis

*TR16 0.0 0.0 0.0 95.625 185.625 90 5.625 95.625 90 90 90 O

C 101.25 degree rotation around z-axis

*TR17 0.0 0.0 0.0 101.250 191.250 90 11.250 101.250 90 90 90 0O
C 106.875 degree rotation around z-axis

*TR18 0.0 0.0 0.0 106.875 196.875 90 16.875 106.875 90 90 S0 0
C 112.5 degree rotation around z-axis

*TR19 0.0 0.0 0.0 112.500 202.500 90 22.500 112.500 90 90 90 ©
C 118.125 degree rotation around z-axis

*TR20 0.0 0.0 0.0 118.125 208.125 90 28.125 118.125 90 90 90 0
C 123.75 degree rotation around z-axis

“*TR21 0.0 0.0 0.0 123.750 213.750 90 33.750 123.750 90 90 90 0
C 129.375 degree rotation around z-axis

*TR22 0.0 0.0 0.0 129.375 219.375 90 39.375 129.375 90 90 90 O
C 135 degree rotation around z-axis

*TR23 0.0 0.0 0.0 135.000 225.000 90 45.000 135.000 90 90 90 O
C 140.625 degree rotation around z-axis

*TR24 0.0 0.0 0.0 140.625 230.625 90 50.625 140.625 90 90 90 0
C 146.25 degree rotation around z-axis

*TR25 0.0 0.0 0.0 146.250 236.250 90 56.250 146.250 90 90 90 O
C 151.875 degree rotation around z-axis

*PR26 0.0 0.0 0.0 151.875.241.875 90 61.875 151.875 90 90 90 0
C 157.5 degree rotation around z-axis

*TR27 0.0 0.0 0.0 157.500 247.500 90 67.500 157.500 90 90 90 0
C 163.125 degree rotation around z-axis

*TR28 0.0 0.0 0.0 163.125 253.125 90 73.125 163.125 90 90 90 O
C 168.75 degree rotation around z-axis

*TR29 0.0 0.0 0.0 168.750 258.750 90 78.750 168.750 90 90 90 O
C 174.375 degree rotation around z-axis

*TR30 0.0 0.0 0.0 174.375 264.375 90 84.375 174.375 90 90 90 O
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End Fitting Damaged Fuel Gamma Source

LACBWR VCC - strShlDryInlLfg_PrefD

211 like 207 but trcl
212 like 202 but trcl
213 like 207 but trcl
214 like 202 but trcl
215 1ike 207 but trcl. =

.0000 0.0000 78.4352

0

0

0 Heat transfer disk 3
.0000 0.0000 83.1342

0

0

0

Support disk 8
Heat transifer disk 4 .
Support disk 9

Heat transfer disk 5

wonon
non

.0000
.0000
.0000

.0000 88.1634
.0000 92.8624
.0000 97.8916

1]

It

C Inlet Biasing - Lower Nozzle Source
C Fuel Assembly Cells - v1.0
11 -1.3734 -1.-2 u=11l $ Lower Nozzle
2 2 ~3.7790 -1 +2 -3 u=1ll $ Fuel
3 3 ~0.9880 -1 +3 -4 u=1l1l'$ Upper Plenum
4 4 -0.6145 -1 +4 u=1l1l $§ Upper Nozzle
50 +1 u=1l1l $§ Outside
C Fuel Assembly Cells - v1.0
6 15 -9.5539 -1 -2 u=10 $ Lower Nozzle
7 2 -3.7790 -1 +2 -3 u=10 $ Fuel
8 3 -0.9880 -1 +3 -4 u=10 $ Upper Plenum
9 4 -0.6145 -1 +4. u=10 $ Upper Nozzle
10 0 +1 u=10 $ Outside
C Cells - Standard Fuel Tube vVv1.0
101 0 -101 u=5 $ Tube.void
102 6 -7.9400 -102 +101 u=5 $ Tube
103 8 -2.6707 -103 u=5 $ Absorber +Y
104 6 -7.9400 -104 u=5. $ Cladding +Y
105 8 -2.6707 -105. - u=5 $ Absorber +X
106 6 -7.9400 -106 u=5 $ Cladding +X
107 0 +101 +102 +103 +104 +106 +105 wu=5 $ Void
C Cells - DFC Fuel Tube Absorber 2 Sides v1.0
108 0 -107 u=6 $ Tube void
109 6 -7.9400 -108 +107 u=6 $ Tube
110 8 -2.6707 -109 u=6 $ Absorber +Y ‘
o111 6 -7.9400 -110 u=6 $ Cladding +Y )
112 8 -2.6707 -111 u=6 $ Absorber +X
113 6 ~7.9400 -112 u=6 $ Cladding +X
114 0 +107 +108 +109 +110 +112 +111 wu=6 $ Void
C Cells - DFC Fuel Tube Absorber 1 Side (Y) v1.0
115 0 =107 u=7 $ Tube void
116 6 -7.9400 -108 +107 u=7 $ Tube
117 8 -2.6707 -109 u=7 $ Absorber +Y
118 6 -7.9400 -110 u=7 $ Cladding +Y
119 0 +107 +108 +109 +110 u=7 $ Void
_ C Cells - DFC Fuel Tube Absorber 1 Side (X) vl1.0
120 © ~-107 u=8 $ Tube void
121 6 -7.9400 -108 +107 u=8 $ Tube
122 8 -2.6707 -111 u=8 $ Absorber +X
123 6 -7.9400 -112 u=8 $ Cladding +X
124 .0 +107 +108 +111 +112 u=8 $ Vvoid
C Cells - DFC Fuel Tube No Absorber v1.0
125 0 -107 u=9 $ Tube void
126 6 -7.9400 -108 +107 u=9 $ Tube
127 0 +107 +108 u=9 $ Void
¢ Cell Cards - Disk Stack v1.0
201 6 -7.94 -203 trcl = ( 0.0000 0.0000 2.5400 ) u=4 $ Bottom weldment disk
202 6 -7.94 -201 trcl = ( 0.0000 0.0000 15.0368 ) u=4 $ Support disk 1
203 like 202 but trcl = ( 0.0000 0.0000 24.7650 ) u=4 $ Support disk 2
204 like 202 but trcl = ( 0.0000 0.0000 34.4932 ) u=4 $ Support disk 3
205 like 202 but trcl = ( 0.0000 0.0000 44.2214 ) u=4 $ Support disk 4
206 like 202 but trcl = ( 0.0000 0.0000 53.9496 ) u=4 $ Support disk 5
207 9 -2.70 -202 trcl = ( 0.0000 0.0000 58.9788 ) u=4 $ Heat transfer disk 1
208 1like 202 but trcl = ( 0.0000 0.0000 63.6778 u=4 Support disk 6
209 1like 207 but trcl = ( 0.0000 0.0000 68.7070 u=4 Heat transfer disk 2
210 like 202 but trcl ( .0000 0.0000 73.4060 u=4 Support disk 7
( u=4
( u=4
( u=4
( u=4
( u=4

[eNeNeNoNoNoNaNo]
WV
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216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

301

302
303

304
305

306
307

308
309

310
311

312
313

314
315

316
317

318

319

320
321

like
like
like
like
like
like
like
like
like
like
like
like
like
like
like
like
like
like
like

like

like
like
like
like
like
0

End Fitting Damaged Fuel Gamma Source -

202 but trel =
207 but trecl
202 but trel
207 but trel
202 but trel
207 but trcl
202 but trel
207 but trcl
202 but trcl
207 but trcl
202 but trcl
207 but trecl
202 but trcl
207 but trecl
202 but trel
207 but trecl
202 but trcl
207 but trcl
202 but trcl
202 but trcl
202 but trcl
202 but trcl
202 but trcl

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000 102.5906
.0000 107.6198
.0000 112.3188
.0000 117.3480
.0000 122.0470
.0000 127.0762
.0000 131.7752
.0000 136.8044
.0000 141.5034
.0000 146.5326
.0000 0.0000 151.2316
.0000 0.0000 156.2608

4] Support disk 10
0
0
0
0
0
0
0
0
0
0
0
.0000 0.0000 160.9598
o]
0
0
o]
0
0
0
0
0
0
0
0

Heat transfer disk 6
Support disk 11

Heat transfer disk 7
Support disk 12

Heat transfer disk 8
Support disk 13

Heat transfer disk 9
Support disk 14

Heat transfer disk 10
Support disk 15 ’
Heat transfer disk 11
Support disk 16

Heat transfer disk 12
Support disk 17

Heat transfer disk 13
Support disk 18

Heat transfer disk 14
Support disk 19
Support disk 20
Support disk 21
Support disk 22
Support disk 23
Support disk 24

Top weldment disk

wonon
cc
von

o nn

nou

.0000 0.0000 165.9890
.0000 0.0000 170.6880
.0000 0.0000 175.7172
.0000 0.0000 180.4162
.0000 0.0000 185.4454
.0000 0.0000 190.1444
.0000 0.0000 -199.8726
.0000 0.0000 209.6008
.0000 0.0000 219.3290
.0000 0.0000 229.0572
202 but trcl = .0000 0.0000 238.7854
201 but trcl = ( .0000 0.0000 255.8796
$ Outside Disks

o

[« B oA ol ol OB i o oI v v B o =i o1

{2 ¢ U Y A | | S { {1 N LS Y B 1

[ I (S T | I [
L1 LA | I [ A R )

[eNoNeoNolNeNoNoNeoNoleNoleNoNeloNoloNoNoNoNoNe oo ol
N N N N N N N T R~ S S

cCceococeocococco

#201 #202 #203 #204 #205 #206 #207 #208 #209 #210
#211 #212 #213 #214 #215 #216 #217 #218 #219 #220
#221 #222 #223 #224 #225 #226 #227 #228 #229 #230
#231 #232 #233 #234 #235 #236 #237 #238 #239

#240 u=4

c Cell Cards - Basket v1.0

0

-302 #302 £ill=8 ( -8.8265 77.5233 0.0000 ) -$ Tube/Disk 1

trel = ( ~8.8265 77.5233 0.0000 ) u=3
-1 £ill=10 £rcl = ( -8.8265 77.5233 0.0000 ) u=3 $ Assembly 1
-302 #304 f£ill=9 ( 8.8265 77.5233 0.0000 ) $ Tube/Disk 2
trcl =. ( 8.8265 77.5233 0.0000 ) u=3
302 but £ill=10 trcl = ( 8.8265 77.5233 0.0000 ) u=3 $ Assembly 2
-302 #306 £ill=8 ( -44.1274 61.2699 0.0000 ) $ Tube/Disk 3
trcl = ( ~44.1274 61.2699 0.0000 ) u=3
302 but £i11=10 trcl = ( -44.1274 61.2699 0.0000 ) u=3 $ Assembly 3
-302 #308 £ill=8 ( -26.4770 59.8729 0.0000 ) $ Tube/Disk 4
. trcl = ( -26.4770 59.8729 0.0000 ) u=3
302 but - £i11=10 trcl = ( -26.4770 59.8729 0.0000 ) u=3 § Assembly 4
-302 #310 £ill=6 ( -8.8265 59.8729 0.0000 ) $ Tube/Disk 5
trcl = ( -8.8265 59.8729 0.0000 ) = wu=3 :
302 but £i11=10 trcl = ( -8.8265 59.8729 0.0000 ) u=3 $ Assembly 5
-302 #312 f£ill=6 ( 8.8265 59.8729 0.0000 ) $ Tube/Disk 6
trcl = { 8.8265 59.8729 0.0000 ) u=3
302 but £i11=10 trcl = ( 8.8265 59.8729 0.0000 ) u=3 $ Assembly 6
-302 #314 £ill=8 ( 26.4770 59.8729 0.0000 ) $ Tube/Disk 7
trcl = ( 26.4770 59.8729 0.0000 ) u=3 )
302 but £i11=10 trcl = ( 26.4770 59.8729 0.0000 ) u=3 $ Assembly 7
-302 #316 f£i1l=9 ( 44.1274 61.2699 0.0000 ) $ Tube/Disk 8
trcl = ( 44.1274 61.2699 0.0000 ) u=3
302 but £i111=10 trecl = ( 44.1274 61.2699 0.0000 ) u=3 $ Assembly 8
-302 #318 f£i11=8 ( -61.2699 44.1274 0.0000 ) $ Tube/Disk 9
trcl = ( -61.2699 44.1274 0.0000 ) u=3
302 but £i11=10 trcl = ( -61.2699 44.1274 0.0000 ) u=3 $ Assembly 9
-301 #320 £ill=5 ( -42.5399 42.5399 0.0000 ) $ Tube/Disk 10
trcl = ( -42.5399 42.5399 0.0000 ) u=3
302 but £ill=11 trcl = ( -42.5399 42.5399 0.0000 ) u=3 $ Assembly 10
-301 #322 fill=5 ( -25.5245 42.5399 0.0000") $ Tube/Disk 11
trcl = ( -25.5245 42.5399 0.0000 ) u=3
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302 but £ill=11 trecl = ( -25.5245 42.5399 0.0000 ) u=3 $ Assembly 11
-301 #324 fill=5 ( -8.5090 42.5399 0.0000 ) $ Tube/Disk 12
trcl = ( -8.5090 42.5399 0.0000 ) u=3
302 but £i11=11 trcl = ( -8.5090 42.5399 0.0000 ) u=3 $ Assembly 12
-301 #326 £ill=5 ( 8.5090 42.5399 0.0000 ) $ Tube/Disk 13
trcl = ( 8.5090 42.5399 0.0000 ) u=3
302 but £ill1=11 trcl = ( 8.5090 42.5399 0.0000 ) u=3 $ Assembly 13
-301 #328 f£ill=5 ( 25.5245 42.5399 0.0000 ) $ Tube/Disk 14
trcl = ( 25.5245 42.5399 0.0000 ) u=3
302 but £i11=11 trcl = ( 25.5245 42.5399 0.0000 ) u=3 $ Assembly 14
-301 #330 £ill=5 ( 42.5399 42.5399 0.0000 ) $ Tube/Disk 15
trcl = ( 42.5399 42.5399 0.0000 ) u=3
302 but £i11=11 trcl = ( 42.5399 42.5399 0.0000 ) u=3 $ Assembly 15
-302 #332 f£ill=9 ( 61.2699 44.1274 0.0000 ) $ Tube/Disk 16
trcl = ( 61.2699 44.1274 0.0000 ) u=3 :
302 but £111=10 trecl = ( 61.2699 44.1274 0.0000 ) u=3 $ Assembly 16
-302 #334 fill=6 ( -59.8729 26.4770 0.0000 ) S Tube/Disk 17
trcl = ( -59.8729 26.4770 0.0000 ) u=3 :
302 but £i11=10 trcl = ( -59.8729 26.4770 0.0000 ) u=3 $ Assembly 17
-301 #336 fill=5 ( -42.5399 25.5245 0.0000 ) $ Tube/Disk 18
trcl = ( -42.5399 25.5245 0.0000 ) u=3 )
302 but £i11=11 trecl = ( -42.5399 25.5245 0.0000 ) u=3. $ Assembly 18
-301 #338 fill=5 ( -25.5245 25.5245 0.0000 ) $ Tube/Disk 19
trcl = ( -25.5245 25.5245 0.0000 ) u=3
302 but £i11=11 trcl = ( -25.5245 25.5245 0.0000 ) u=3 $ Assembly 19
-301 #340 £ill=5 ( ~8.5090 25.5245 0.0000 ) $ Tube/Disk 20
trcl = ( -8.5090 25.5245 0.0000 ) u=3
302 but £i11=11 trcl = ( -8.5090 25.5245 0.0000 ) u=3 $ Assembly 20
~301 #342 fill=5 ( 8.5090 25.5245 0.0000 ) $ Tube/Disk 21
trcl = ( B.5090 25.5245 0.0000 ) u=3 .
302 but £i11=11 trcl = ( 8.5090 25.5245 0.0000 ) - u=3 $ Assembly 21
-301 #344 f£ill=5 ( 25.5245 25.5245 0.0000 ) $ Tube/Disk 22
trel = ( 25.5245 25.5245 0.0000 ) u=3
302 but £i11=11 trcl = ( 25.5245 25.5245 0.0000 ) u=3 $ Assembly 22
-301 #346 f£ill=5 ( 42.5399 25.5245 0.0000 ) $ Tube/Disk 23
trcl = ( 42.5399 25.5245 0.0000 ) u=3 )
302 but £111=11 trcl = ( 42.5399 25.5245 0.0000 ) u=3 $ Assembly 23
-302 #348 f£ill=7 ( 59.8729 26.4770 0.0000 ) $ Tube/Disk 24
trcel = ( 59.8729 26.4770 0.0000 ) u=3
302 but £i11=10 trecl = ( 59.8729 26.4770 0.0000 ) u=3 $ Assembly 24
-302 #350 £ill=8 ( -77.5233 8.8265 0.0000 ) $ Tube/Disk 25
trcl = ( -77.5233 8.8265 0.0000 ) u=3 '
302 but £i11=10 trcl = ( -77.5233 8.8265 0.0000 ) u=3 $§ Assembly 25
~-302 #352 £fill=6 ( -59.8729 8.8265 0.0000 ) S Tube/Disk 26
trel = ( -59.8729 8.8265 0.0000 ) u=3
302 but £i11=10 trcl = ( -59.8729 8.8265 0.0000 ) u=3 $ Assembly 26
~-301 #354 fill=5 ( -42.539%99 8.5090 0.0000 ) $ Tube/Disk 27
trcl = ( -42.5399 8.5090 0.0000 ) u=3
302 but £ill=11 trcl = ( -42.5399 8.5090 0.0000 ) u=3 $ Assembly 27
-301 #356 fill=5 ( -25.5245 8.5090 0.0000 ) $ Tube/Disk 28
trel = ( -25.5245 8.5090 0.0000 ) u=3
302 but fill=11 trcl = ( -25.5245 8.5090 0.0000 ) u=3 $ Assembly 28
-301 #358 £ill=5 ( -8.5090 8.5090 0.0000 ) $ Tube/Disk 29
trcl = ( -8.5090 8.5090 0.0000 ) u=3
302 but £i11=11 trcl = ( -8.5090 8.5090 0.0000 ) u=3 $ Assembly 29
-301 #360 £ill=5 ( 8.5090 8.5090 0.0000 ) $ Tube/Disk 30
trel = ( 8.5090 8.5090 0.0000 ) u=3
302 but £111=11 trcl = ( 8.5090 8.5090 0.0000 ) u=3 $ Assembly 30
-301 #362 f£ill=5 ( 25.5245 8.5090 0.0000 ) $ Tube/Disk 31
trcl = ( 25.5245 8.5090 0.0000 } u=3
302 but £ill=11 trcl = ( 25.5245 8.5090 0.0000 ) u=3 $ Assembly 31
-301 #364 f£ill=5 ( 42.5399 8.5090 0.0000 ) $ Tube/Disk 32
trcl = { 42.5399 8.5090 0.0000 ) u=3
302 but £111=11 trcl = ( 42.5399 8.5090 0.0000 ) u=3 $ Assembly 32
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365 0 -302 #366 £ill=6 ( 59.8729 8.8265 0.0000 ) $ Tube/Disk 33
’ trcl = {( 59.8729 8.8265 0.0000 ) u=3
366 like 302 but £i111=10 trcl = ( 59.8729 8.8265 0.0000 )} u=3 $ Assembly 33
367 0 -302 #368 £ill=9 ( 77.5233 8.8265 0.0000 ) $ Tube/Disk 34
trecl = ( 77.5233 8.8265 0.0000 ) u=3
368 like 302 but £il11l=10 trecl = ( 77.5233 8.8265 0.0000 ) u=3 $ Assembly 34
369 O -302 #370 £i111=6 ( -77.5233 -8.8265 0.0000 ) $ Tube/Disk 35
trel = ( -77.5233 -8.8265 0.0000 ) u=3 ]
370 like 302 but £i11=10 trcl = ( -77.5233 -8.8265 0.0000 ) u=3 $ Assembly 35
371 0 -302 #372 £ill=6 ( -59.8729 -8.8265 0.0000 ) $ Tube/Disk 36
trcl = ( -59.8729 -8.8265 0.0000 ) u=3
372 like 302 but £i11=10 trcl = ( -59.8729 -8.8265 0.0000 ) u=3 $ Assembly 36
373 0 -301 #374 £111=5 ( -42.5399 -8.5090 0.0000 ) S Tube/Disk 37
trel = ( -42.5399 -8.5090 0.0000 ) u=3
374 like 302 but £i11=11 trcl = ( -42.5399 -8.5090 0.0000 ) u=3 $ Assembly 37
375 0 ~301 #376 £ill=5 ( ~25.5245 -8.5090 0.0000 ) $ Tube/Disk 38
trcl = ( -25.5245 -8.5090 0.0000 ) u=3
376 like 302 but . £ill=1l trcl = ( -25.5245 -8.5090 0.0000 )} u=3 $ Assembly 38
377 0 ~-301 #378 £ill=5 ( -8.5090 -8.5090 0.0000 ) $ Tube/Disk 39
trcl = ( ~8.5090 -8.5090 0.0000 ) u=3
378 like 302 but - £ill=11 trcl = (--8.5090 ~-8.5090 0.0000 ) u=3 $ Assembly 39
379 0 A -301 #380 £411=5 ( 8.5090 -8.5090 0.0000 ) $ Tube/Disk 40
trcl = ( 8.5090 -8.5090 0.0000 ) u=3 ‘
380 like 302 but £ill=11 trcl = ( 8.5090 -8.5090 0.0000 ) u=3 $§ Assembly 40
381 0 -301 #382 £ill=5 ( 25.5245 -8.5090 0.0000 ) S Tube/Disk 41
trcl = ( 25.5245 ~8.5090 0.0000 ) u=3 :
382 like 302 but £i11=11 trel = ( 25.5245 -8.5090 0.0000 ) u=3 § Assembly 41
383 0 -301 #384 £il11=5 ( 42.5399 -8.5090 0.0000 ) S Tube/Disk 42
trcl = ( 42.5399 ~8.5090 0.0000 ) u=3
384 like 302 but £111=11 trcl = ( 42.5399 -8.5090 0.0000 ) u=3 $ Assembly 42
385 0 ~302 #386 fill=6 ( 59.8729 -8.8265 0.0000 ) $ Tube/Disk 43
trcl = ( 59.8729 ~-8.8265 0.0000 ) u=3
386 like 302 but £i11=10 trcl = ( 59.8729 -8.8265 0.0000 ) u=3 $ Assembly 43
387 0 ~302 #388 f£ill=7 ( 77.5233 -8.8265 0.0000 ) S Tube/Disk 44
trcl = ( 77.5233 -8.8265 0.0000 ) u=3
388 like 302 but '£i11=10 trcl = ( 77.5233 -8.8265 0.0000 ) u=3 $ Assembly 44
389 0 ~302 #390 f£ill=6 ( -59.8729 -26.4770 0.0000 ) $ Tube/Disk 45
trcl = ( -59.8729 -26.4770 0.0000 ) u=3
390 like 302 but £1i11=10 trcl = ( -59.8729 -26.4770 0.0000 ) u=3 $ Assembly 45
391 0 -301 #392 £ill=5 ( -42.5399 -25.5245 0.0000 ) $ Tube/Disk 46
trcl = ( -42.5399 -25.5245 0.0000 ) u=3
392 1ike 302 but £ill=11 trcl = ( -42.5399 -25.5245 0.0000 ) u=3.$ Assembly 46
393 0 -301 #394 £il1=5 ( -25.5245 -25.5245 0.0000 ) $ Tube/Disk 47
trcl = ( -25.5245 -25.5245 0.0000 ) u=3
394 like 302 but £i11=11 trcl = ( -25.5245 -25.5245 0.0000 ) u=3 $ Assembly 47
395 0 -301 #396 £ill=5 ( -8.5090 -25.5245 0.0000 ) $ Tube/Disk 48
trcl = ( -8.5090 -25.5245 0.0000 ) u=3
396 like 302 but £i11=11 trcl = ( -8.5090 -25.5245 0.0000 ) u=3 $ Assembly 48
397 0 -301 #398 fill=5 ( 8.5090 -25.5245 0.0000 ) $ Tube/Disk 49
trcl = ( 8.5090 -25.5245 0.0000 ) u=3
398 like 302 but £i11=11 trcl = ( 8.5090 -25.5245 0.0000 ) u=3 $ Assembly 49
399 0 -301 #400 - £111=5 ( 25.5245 -25.5245 0.0000 ) $ Tube/Disk 50
trcl = { 25.5245 -25.5245 0.0000 ) u=3
400 like 302 but £i11=11 trcl = ( 25.5245 -25.5245 0.0000C ) u=3 $§ Assembly 50
401 © -301 #402 £ill=5 ( 42.5399 -25.5245 0.0000 ) $ Tube/Disk 51
trcl = ( 42.5399 -25.5245 0.0000 ) u=3
402 like 302 but £i11=11 trecl = ( 42.5399 -25.5245 0.0000 ) u=3 $ Assembly 51
403 0 -302 #404 £il1=7 ( 59.8729 -26.4770 0.0000 ) $ Tube/Disk 52
trcl = ( 59.8729 -26.4770 0.0000 ) u=3
404 like 302 but £111=10 trcl = ( 59.8729 -26.4770 0.0000 ) u=3 $ Assembly 52
405 0 -302 #406 £ill=6 ( -61.2699 ~44.1274 0.0000 ) $ Tube/Disk 53
trcl = ( -61.2699 -44.1274 0.0000 ) u=3 )
406 like 302 but £1i11=10 trcl = ( -61.2699 -44.1274 0.0000 ) u=3 $§ Assembly 53
4070 -301 #408 f£il1=5 ( -42.5399 -42.5399 0.0000 ) $ Tube/Disk 54
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trcl = { -42.5399 -42.5399 0.0000 ) u=3
408 like 302 but £i1l=11 trcl = ( -42.5399 -42.5399 0.0000 ) u=3 $ Assembly 54
409 0 -301 #410 £ill=5 ( -25.5245 -42.5399 0.0000 ) $ Tube/Disk 55
trcl = ( -25.5245 -42.5399 0.0000 ) u=3
410 like 302 but £fill=11 trecl = ( -25.5245 -42.5399 0.0000 ) u=3 $ Assembly 55
411 0 -301 #412 £ill=5 ( -8.5090 -42.5399 0.0000 ) $ Tube/Disk 56
trcl = ( -8.5090 -42.5399 0.0000 ) u=3
412 like 302 but fi1l=11 trcl = ( -8.5090 -42.5399 0.0000 ) u=3 $ Assembly 56
413 0 -301 #414 f£ill=5 ( 8.5090 -42.5399 0.0000 ) $ Tube/Disk 57 )
trcl = ( 8.5090 -42.5399 0.0000 ) u=3
414 like 302 but £fi1l=11 trcl = ( 8.5090 -42.5399 0.0000 ) u=3 $ Assembly 57
415 0 -301 #416 fill=5 ( 25.5245 -42.5399 0.0000 ) $ Tube/Disk 58
trcl = ( 25.5245 -42.5399 0.0000 ) u=3
416 like 302 but £i11=11 trcl = ( 25.5245 -42.5399 0.0000 ) u=3 $ Assembly 58
417 0 ~301 #418 f£ill=5 ( 42.5399 -42.5399 0.0000 ) $ Tube/Disk 59
trcl = ( 42.5399 -42.5399 0.0000 ) . u=3
418 like 302 but £i11=11 trcl = ( 42.5399 -42.5399 0.0000 ) u=3 $ Assembly 59
419 0 -302 #420 £i11=7 ( 61.2699 -44.1274 0.0000 ) $ Tube/Disk 60
trcl = ( 61.2699 -44.1274 0.0000 ) u=3
420 like 302 but £ill=10 trcl = ( 61.2699 -44.1274 0.0000 ) u=3 $ Assembly 60
421 0 -302 #422 fill=6 ( -44.1274 -61.2699 0.0000 ) $ Tube/Disk 61
Ctrel = ( -44.1274 -61.2699 0.0000 ) u=3
422 like 302 but £i11l=10 trcl = ( -44.1274 -61.2699 0.0000 ) u=3 $ Assembly 61
423 0 -302 #424 f£ill=6 ( -26.4770 -59.8729 0.0000 ) $ Tube/Disk 62
trcl = ( -26.4770 -59.8729 0.0000 ) u=3
424 like 302 but £i11=10 trcl = ( -26.4770 -59.8729 0.0000 ) u=3 $ Assembly 62
425 0 -302 #426 fill=6 ( -8.8265 -59.8729 0.0000 ) $ Tube/Disk 63
trcl = ( -8.8265 -59.8729 0.0000 ) u=3
426 like 302 but £i11=10 txcl = ( -8.8265 -59.8729 0.0000 ) u=3 $ Assembly 63
427 0 ~302 #428 fill=6 ( 8.8265 -59.8729 0.0000 ) $ Tube/Disk 64
trcl = ( 8.8265 -59.8729 0.0000-) u=3
428 like 302 but £i11=10 trcl = ( 8.8265 -59.8729 0.0000 ) u=3 $ Assembly 64
429 0 ~302 #430 fill=6 ( 26.4770 -59.8729 0.0000 ) $ Tube/Disk 65
trel = ( 26.4770 -59.8729 0.0000 ) u=3 :
430 like 302 but £i11=10 trcl = ( 26.4770 -59.8729 0.0000 ) u=3 $ Assembly 65
431 0 ~302 #432 f£ill=7 ( 44.1274 -61.2699 0.0000 ) $ Tube/Disk 66
trcl = ( 44.1274 -61.2699 0.0000 ) u=3
432 1like 302 but £fill=10 trcl = ( 44.1274 -61.2699 0.0000 )} u=3 $ Assembly 66
433 0 ~302 #434 £ill=7 ( -8.8265 -77.5233 0.0000 ) $ Tube/Disk 67
trcl = ( -8.8265 -77.5233 0.0000 ) u=3
434 like 302 but £111=10 trcl = ( -8.8265--77.5233 0.0000 ) u=3 $ Assembly 67
435 0 ~302 #436 fill=7 ( 8.8265 -77.5233 0.0000 ) $ Tube/Disk 68
trcl = ( 8.8265 -77.5233 0.0000 ) u=3
436 like 302 but £i11=10 trcl = ( 8.8265 -77.5233 0.0000 ) u=3 $ Assembly 68
437 0 +303 +304 $ Canister Cavity Q1

#303 #311 #313 #315 #325 #327 #329 #331 #341
#304 #312 #314 #316 #326 #328 #330 #332 #342
#343 #345 #347 #359 #361 #363 #365 #367
#344 #346 #348 #360 #362 #364 #366 #368
fill=4 u=3 -
438 0 +303 -304 $ Canister Cavity Q2
#301 #305 #307 #309 #317 #319 #321 #323 #333
#302 #306 #308 #310 #318 #320 #322 #324 #334
#335 #337 #339 #349 #351 #353 #355 #357
#336 #338 #340 #350 #352 #354 #356 #358
£ill=4 u=3
439 0 -303 -304 $ Canister Cavity Q3
#369 #371 #373 #375 #377 #389 #391 #393 #395
#370 #372 #374 #376 #378 #390 #392 #394 #396
#405 #407 #409 #411 #421 #423 #425 #433
#406 #408 #410 #412 #422 #424 #426 #434
£111=4 u=3 .
440 -0 -303 +304 $ Canister Cavity Q4
#379 #381 #383 #385 #387 #397 #399 #401 #403
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#380 #382 #384 #386 #388 #398 #400 #402 #404
#413 #415 #417 #419 #427 #429 #431 #435
#414 #416 #418 #420 #428 #430 #432 #436

fill=4 u=3

C Cells - Canister v1.0
501 0 - =501 £ill=3 u=2 § Cavity
502 6 -7.9400 -507 +501.3 u=2 $ Canister Bottom
503 0 -502 +501.2 -505 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Bottom Drain Port
504 0 -503 +505 -506 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Middle Drain Port
505 6 -7.9400 -504 +506 -507.2 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Top Drain Port
506 like 503 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Bottom Vent Port
507 like 504 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Middle Vent Port
508 like 505 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Top Vent Port
509 6 -7.9400 -507 -501.3 +501.1 u=2 $ Canister Shell
510 6 -7.9400 -507 -501.1 +501.2 #503 #504 #505 #506 #507 #508 u=2 '$ Lid
511 0 +507 u=2 .$ Outside
c Cell Cards - Storage Cask Geometry v4.0
601 7 -7.8212 -605 u=l $ Base Plate
602 0 (-614 +612 -601 $ Air Inlet Channel Vvoid

+643 +644 +645 +646

+651 +652 +653 +654)

(-614 +613 -612 +618) u=1
603 7 -7.8212 -615 +614 +612 ~601 u=1 $ Air Inlet Channel Mat
604 0 (-616 +612 -601 $ Air Inlet Channel Void

+647 +648 +649 +650

+655 +656 +657 +658)

(-616 +613 -612 +618) u=1
605 7 -7.8212 -617 +616 +612 -601 u=1l $ Air Inlet Channel Mat
606 O -619 -612 +613 u=1l $ Stand Cut-Out Top
607 like 606 but *trcl = (0 0 0 90 180 90 0 90 90 90 90 0) u=l $ Stand Cut-Out Top
608 7 -7.8212 -601 -612 +613 +618 +605 +614 +616 #606 #607 u=1 $ Stand Material
609 7 -7.8212 (-601 -612 ~-618) : (-601 +612 -618 +615 +617) u=1l $ Bottom Plate
610 7 -7.8212 (-606 +607 +618 -610) : (-608 +609 +610 -611) u=l $ Baffle Cone Mat
611 0 (-607 +618 -610) : (-609 +610 -611) u=1l $ Baffle Cone Int. Void
612 0 -613 +618 -611 +606 +608 u=1l $ Void inside stand - A
613 0 -601 -613 +611 +605 u=l $§ Void inside stand - B
614 0 ~601 ~603 +612 +618 +605 +615 +617 wu=l $ Void stand to liner
615 7 ~7.8212 -601 ~-604 +603 +618 +615 +617 u=1l $ Liner
616 12 -2.3233 -601 +604 +618 +615 +617 u=1 $ Concrete
617 7 -~7.8212 -620 u=l $ VCC Lid
618 7 ~7.8212 -621 +622 u=1l $§ TopFlange
619 0 -621 -622 +603 +623 u=]l $ Void Cavity tc Flange
620 12 -2.3233 ~624 u=1l $ Lid Concrete
621 7 ~7.8212 ~-623 +624 u=1l $ Lid Cover
622 12 -2.3233 (-626 +604) : (-627 -602 +628) u=1l $§ Concrete - OQutlet Box
623 0 (-629 +630 +604) : (~-631 +629 -602) u=l $ Air Outlet Void
624 7 ~7.8212 -625 -602 +604 #622 #623 u=1l $ Air Outlet Steel
625 12 -2.3233 (-633 +604) : (-634 -602 +635) u=1l § Concrete - OQOutlet Box
626 0 (-636 +637 +604) : (-638 +636 -602) u=1l $ Air Outlet void
627 7 -7.8212 -632 -602 +604 #625 #626 u=1l $ Air Outlet Steel
628 12 -2.3233 -602 +604 +621 #622 #623 #624 #625 #626 #627 £i11=12 wu=1 $ Concrete
629 0 (~639 -641 +603) : (-640 -604 +641) . u=l $ Air Outlet Liner void
630 like 629 but *trcl = (0 0 0 90 180 90 0 90 90 90 90 0) u=1l $ Air Outlet Liner Void
631 7 -7.8212 -602 -604 +603 +621 #629 #630 u=1l $ Liner Minus Voids
632 0 -602 -603 +623 £ill=2 ( 0.0000 0.0000 2.5400 ) u=1l $ Cavity
633 12 -2.3233 -642 u=1l $ Concrete pad
634 7 -7.8212 -643 : -644 : -645 : -646 u=1l $ Air inlet pipes +x+y
635 7 -7.8212 -647 : -648 : -649 : -650 u=l $ Alr inlet pipes =-x-y
636 7 -7.8212 -651 : -652 : ~653 : -654 u=1l $ Air inlet pipes -x+y
637 7 -7.8212 -655 : -656 : -657 : -658 cu=l $ air inlet pipes +x-y
638 0 +601 +602 +620 +642 #602 -#603 #604 #605 u=1l $ Container
C VCC Rebar Cells - v4.0
639 7 -7.8212 -659 u=12 $§ Inner hoop 1
640 7 -7.8212 -660 u=12 $ Inner hoop 2
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641
642
643
644
645
646
647
648
649
650
- 651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690

691
692
693
694
695
696
697
- 698
699

#645
#655
#665
#675
#685

#646
#656
#666
#676
#686

0.0000 )

)
)

57.6263 0.0000 )

)
)

99.8116 0.0000 )

113.5016 0.0000

End Fitting
7 -7.8212 -661 u=1l2 $ Inner hoop 3
7 -7.8212 -662 u=12 $ Inner hoop 4
7 -7.8212 -663 u=12 $ Innexr hoop 5
7 -7.8212 -664 u=12 $ Inner hoop 6
7 -7.8212 -665 u=12 $ Inner hoop 7
7 -7.8212 -666 u=12 $ Inner hoop 8
7 -7.8212 -667 u=12 $ Inner hoop 9
7 -7.8212 -668 u=12 $ Inner hoop 10
7 -7.8212 -669 u=12 § Inner hoop 11
7 -7.8212 -670 u=12 $§ Inner hoop 12
7 -7.8212 -671 u=12 $ Inner hoop 13
7 -7.8212 -672 u=12 $ Inner hoop 14
7 -7.8212 -673 u=12 $ Inner hoop 15
7 -7.8212 ~-674 u=12 $ Inner hoop 16
7 -7.8212 -675 u=1l2 $ Inner hoop 17
7 ~-7.8212 -676 u=12 $§ Outer hoop 1
7 -7.8212 -677 u=12 $§ Outer hoop 2
7 ~7.8212 -678 u=12 $ Outer hoop 3
7 -7.8212 -679 u=12 $ Outer hoop 4
7 -7.8212 -680 u=1l2 $ Outer hoop 5
7 -7.8212 -681 u=12 $ Outer hoop 6
7 -7.8212 -682 u=12 $ Outer hoop 7
7 -7.8212 -683 u=12 $ Outer hoop 8
7 -7.8212 -684 u=1l2 $ Outer hoop 9
7 ~7.8212 -685 u=12 $ Outer hoop 10
7 -7.8212 -686 u=12 $ Outer hoop 11
7 -7.8212 -687 u=12 $ Outer hoop 12
7 ~7.8212 -688 u=12 $ Outer hoop 13
7 -7.8212 -689 u=12 $ Outer hoop 14
7 -7.8212 -690 u=12 $ Outer hoop 15
7 -7.8212 -691 u=12 $ Outer hoop 16
7 -7.8212 -692 u=12 $ Outer hoop 17
7 -7.8212 -693 u=12 $§ Outer hoop 18
7 -7.8212 -694 u=12 $ Outer hoop 19
7 -7.8212 -695 u=12 $ Outer hoop 20
7 -7.8212 -696 u=12 $ Outer hoop 21
7 ~7.8212 ~697 u=1l2 $ Outer hoop 22
7 -7.8212 -698 u=12 $ Outer hoop 23
7 -7.8212 -699 u=12 $ OQuter hoop 24
7 ~7.8212 -700 u=1l2 $§ Outer hoop 25
7 -~7.8212 -701 u=12 $§ Outer hoop 26
7 -7.8212. -702 u=1l2 $ Outer hoop 27
7 -7.8212 -703 u=12 $ Outer hoop 28
7 -7.8212 -704 u=12 $ Outer hoop 29
7 ~7.8212 -705 u=12 $ Outer hoop 30
7 ~7.8212 -706 u=1l2 $ Outer hoop 31
7 ~7.8212 -707 u=12 § Outer hoop 32
7 ~7.8212 -708 u=12 $§ Outer hoop 33
7 ~7.8212 -709 u=12 $ Outer hoop 34
12 -2.3233 #639 #640 #641 #642 #643 #644
#649 #650 #651 #652 #653 #654
#659 #660 #661 #662 #663 #664
#669 #670 #671 #672 #673 #674
#679 #680 #681 #682 #683 #684
#689 £i11=13 u=12
7 ~7.8212 -710 trcl = ( 115.2525 0.0000"
like 691 but trcl = ( 113.5016 20.0134 0.0000
like 691 but trcl = ( 108.3019 39.4187 0.0000
like 691 but trcl = ( 99.8116
like 691 but trcl = ( 88.2885 74.0829 0.0000
like 691 but trcl = ( 74.0829 88.2885 0.0000
like 691 but trcl = ( 57.6263
like 691 but trcl = ( 39.4187 108.3019 0.0000
like 691 but trcl = ( 20.0134

)
)

5.A.6-52

#647
#6357
#667
#677
#687

#648
#658
#668
#678
#688

. MPC-LACBWR MCNP Input File for Storage Cask Inlet Biasing — Lower
Damaged Fuel Gamma Source

$ Concrete

u=13 $ Inner bar 1
u=13 $§ Inner bar 2
u=13 $ Inner bar 3

u=13 $ Inner bar 4
u=13 § Inner bar 5
u=13 $ Inner bar 6
u=13 $ Inner bar 7
u=13 $ Inner bar 8
u=1l3 $ Inner bar 9
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trcl =

trcl
trcl
trcl
trcl
trcl
trcl
trcl
trcl
trcl
trcl

W

nowonon

trcl =

trcl
trecl
trcl
trcl
trcl

trcl =

trcl
trcl
trcl
trcl
trcl
trcl

o an

n

trcl =

trcl
trcl
trcl
trcl
trecl
trcl
trcl
trcl
trcl
trcl
trcl
trcl
trel
trcl

[ L (N I [ VI [N R [

i

i onon

trcl =

trcl
trcl
trcl
trcl
trcl
trcl
trcl
trcl
trel

trcl

trcl
trcl

trcl =
trcl =

trel
trcl
trcl
trcl
trcl
trcl
trcl
trcl
trcl

by o

trcl =

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
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(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
{
(
(
(
(

0.0000 115.2525 0.0000 )

-20.0134 113.5016 0.0000 )
-39.4187 108.3019 0.0000 )
~-57.6263 99.8116 0.0000 )
-74.0829 88.2885 0.0000 )
-88.2885 74.0829 0.0000 )
~99,8116 57.6263 0.0000 )
-108.3019 39.4187 0.0000 )
~113.5016 20.0134 0.0000 )
-115.2525 0.0000 0.0000 )
-113:5016 -20.0134 0.0000 )
-108.3019 -39.4187 0.0000 )
-99.8116 -57.6262 0.0000 )
-88.2885 -74.0829 0.0000 )
-74.0829 -88.2885 0.0000. )
-57.6263 -99.8116 0.0000 )
-39.4187 -108.3019 0.0000 )
-20.0134 -113.5016 0.0000")
0.0000 -115.2525 0.0000 )
20.0134 -113.5016 0.0000 )
39.4187 -108.3019 0.0000 )
57.6262 -99.8116 0.0000 )
74.0829 ~-88.2885 0.0000 )
88.2885 -74.0829 0.0000 )
99.8116 -57.6263 0.0000 )
108.3019 -39.4187 0.0000 )
113.5016 -20.0134 0.0000 °)
149.5425 0.0000 0.0000 )
148.6022 16.7434 0.0000 )
145.7932 33.2763 0.0000 )
141.1507 49.3908 0.0000 )
134.7331 64.8841 0.0000 )
126.6213 79.5614 0.0000 )
116.9170 93.2382 0.0000 )
105.7425 105.7425 0.0000 )
93.2382 116.9170 0.0000 )
79:5614 126.6213 0.0000 )
64.8841 134.7331 0.0000 )
49.3908 141.1507 0.0000 )
33.2763 145.7932 0.0000 )
16.7434 148.6022 0.0000 )
0.0000 149.5425 0.0000 )
-16.7434 148.6022 0.0000 )
-33.2763 145.7932 0.0000 )
-49.3908 141.1507 0.0000 )
~64.8841 134.7331 0.0000 )
-79.5614 126.6213 0.0000 )
-93.2382 116.9170 0.0000 )
-105.7425 105.7425 0.0000 )
-116.9170 93.2382 0.0000 )
-126.6213 79.5614 0.0000 )
-134.7331 64.8841 0.0000 )
-141.1507 49.3908 0.0000 )
-145.7932 33.2763 0.0000 )
-148.6022 16.7434 0.0000 )
-149.5425 0.0000 0.0000 )
~148.6022 -16.7434 0.0000 )
~145.7932 -33.2763 0.0000 )
-141.1507 -49.3908 0.0000 )
-134.7331 -64.8841 0.0000 )
-126.6213 -79.5614 0.0000 )
-116.9170 -93.2382 0.0000 )
~-105.7425 -105.7425 0.0000 )

~93.2382 -116.9170 0.0000 )

5.A.6-53

u=13 $ Inner bar 10
u=13 $§ Inner bar 11
u=1l3 $ Inner bar 12

u=13 $ Inner bar 13
u=13 $§ Inner bar 14
u=13 $§ Inner bar 15
u=13 $ Inner bar 16
u=13 $ Inner bar 17
u=13 $ Inner bar 18
u=13 $ Inner bar 19
u=13 $ Inner bar 20
u=13 $ Inner bar 21
u=13 $ Inner bar 22
u=13 $ Inner bar 23
u=13 $ Inner bar 24
u=13 $ Inner bar 25
u=13 $ Inner bar 26
u=13 $ Inner bar 27
u=13 $ Inner bar 28
u=13 $ Inner bar 29
u=13 $§ Inner bar 30
u=13 $ Inner bar 31
u=13 $ Inner bar 32
u=13 $ Inner bar 33
u=13 $ Inner bar 34
u=13 $ Inner bar 35
u=13 $ Inner bar 36
u=13 $§ Outer bar 1

u=13 $§ Outer bar 2
u=13 § Outer bar 3
u=13 $ Outer bar 4
u=1l3 $ Outer bar 5
u=1l3 $ Outer bar 6
u=13 $ Outer bar 7
u=13 $ Outer bar 8
u=13 $§ Outer bar 9
u=1l3 $ Outer bar 10
u=13 $ Outer bar 11
u=13 $ Outer bar 12
u=13 $ Outer bar 13
u=13 $ Outer bar 14
u=13 $§ Outer bar 15
u=13 $ Outer bar 16
u=1l3 $ Outer bar 17
u=13 $ Outer bar 18
u=13 $ Outer bar 19
u=1l3 $ Outer bar 20
u=1l3 $ Outer bar 21
u=13 $§ Outer bar 22
u=13 $ Outer bar 23
u=1l3 $ Outer bar 24
u=1l3 $ Outer bar 25
u=13 $ Outer bar 26
u=13 $ OQuter bar 27
u=13 $ Outer bar 28
u=13 $§ Outer bar 29
u=13 $ Cuter bar 30
u=1l3 $§ Outer bar 31
u=1l3 $ Outer bar 32
u=13 $ Outer bar 33
u=13 $ Outer bar 34
u=13 $ Outer bar 35

u=13 $ Outer bar 36
" u=1l3 $ Outer bar 37
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764 like 691 but trcl = ~79.5614 -126.6213 0.0000 ) u=13 .$ Outer bar 38

765 like 691 but trcl = -64.8841 -134.7331 0.0000 ) u=13 $ Outer bar 39

766 like 691 but trcl = -49.3908 -141.1507 0.0000 ) u=13 $ Outer bar 40

767 like 691 but trcl = -33.2763 -145.7932 0.0000 ) u=13 $ Outer bar 41

768 like 691 but trcl = -16.7434 -148.6022 0.0000 ) u=13 $ Outer bar 42
O

769 like 691 but trcl
770 like. 691 but trcl
771 like 691 but trcl
772 like 691 but trcl
773 like 691 but trcl
774 like 691 but trcl
775 like 691 but trcl
776 like 691 but trcl

0.0000 -149.5425 0.0000 )  u=13 §
16.7434 -148.6022 0
33.2763 -145.7932 0.0000
49.3908 -141.1507 0.0000
.8841 -134.7331 0.0000
0
0

uter bar 43

.0000 u=13 Outer bar 44
u=13 Outer bar 45
u=13 Outer bar 46

$
$
$
u=13 $ Outer bar 47
$
$

79.5614 -126.6213 0.0000 u=13 Outer bar 48
93.2382 -116.9170 0.0000 u=13 Outer bar 49
105.7425 -105.7425 0.0000 ) u=13 $ Outer bar 50

o)
FS

777 like 691 but trcl = 116.9170 -93.2382 0.0000 ) u=13 $ Outer bar 51
778 1like 691 but trcl = 126.6213 ~-79.5614 0.0000 ) u=13 $ Outer bar 52
779 like 691 but trcl = 134.7331 -64.8841 0.0000 ) u=1l3 $ Outer bar 53
780 like 691 but trcl = 141.1507 -49.3908 0.0000 ) u=13 $ Outer bar 54
781 like 691 but trecl = 145.7932 -33.2763 0.0000 ) u=1l3 $ Outer bar 55
782 like 691 but trcl = ( 148.6022 -16.7434 0.0000 ) u=13 $ Outer bar 56
783 12 -2.3233 #691 #692 #693 #694 #695 #696 #697 #698 #699 $ Concrete

#700 #701 #702 #703 #704 #705 #706 #707 #708 #709
#7120 #711 #712 #713 #714 #715 #716 #717 #718 #719
C#720 #721 #722 #723 #724 #725 #726 #727 #728 #729
#730 #731 #732 #733 #734 #735 #736 #737 #738 #739
#740 #741 #742 #743 #744 #745 #746 #747 #4748 #749
#750 #751 #752 #753 #754 #755 #756 #757 #758 #759
#760 #761 #762 #763 #764 #765 #766 #767 #768 #769
#770 #771 #772 #773 #774 #775 #776 #777 #778 #779

#780 #781 #782 u=13
C Detector Cells - Radial Biasing

799 0 -799 f£ill=1 § Cask

800 0 -800 +799 $ Inlet

900 0 -900 +799 +800 $ Inlet+1ft
1000 0O +799 +800 +900 $ Exterior

Fuel Assembly Surfaces - v1.0

RPP ~7.1247 7.1247 -7.1247 7.1247 0.0000 261.9502 s Assy

PZ 27.2796 $ Lower Nozzle/Fuel .

PZ 238.0996 $ Fuel/Upper Plenum

Pz 251.1298 S Upper Plenum/Upper Nozzle

Surfaces - Standard Fuel Tube v1.0

101 RPP -7.3076 7.3076 -7.3076 7.3076 0.0000 274.4470 $ Tube void

102 RPP ~7.4295 7.4295 -7.4295 7.4295 0.0000 249.5550 $ Tube

103 RPP -6.5913 6.5913 7.4295 7.6200 2.0320 245.8720 $ Absorber +Y

104 RPP -6.5913 6.5913 7.6200 7.6657 2.0320 245.8720 $ Cladding +Y

105 RPP 7.4295 7.6200 -6.5913 6.5913 2.0320 245.8720 $ Absorber +X

106 RPP 7.6200 7.6657 -6.5913 6.5913 2.0320 245.8720 $ Cladding +X%

C Surfaces - DFC Fuel Tube v1.0

107 RPP -7.6251 7.6251 -7.6251 7.6251 0.0000 274.4470 $ Tube void

108 RPP -7.7470 7.7470 -7.7470 7.7470 0.0000 249.5550 $ Tube

109 RPP -6.5913 6.5913 7.7470 7.9375 2.0320 245.8720 Absorber +Y

110 RPP -6.5913 6.5913 7.9375 7.9832 2.0320 245.8720 Cladding +Y

111 RPP 7.7470 7.9375 ~6.5913 6.5913 2.0320 245.8720 Absorber +X

112 RPP 7.9375 7.9832 -6.5913 6.5913 2.0320 245.8720 Cladding +X

¢ Surface Cards - Disk Stack v1.0

201 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.5875 88.1380 $ Structurdl disk
202 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.2700 87.7951 $ Heat transfer disk
203 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 2.5400 88.0491 $ Weldment disk

¢ Surface Cards - Basket vl1.0

301 RPP ~7.7711 7.7711 -7.7711 7.7711 0.0000 274.4470 $ Std opening

302 RPP -~8.0899 8.0899 -8.0899 8.0899 0.0000 274.4470 $ DFC opening

303 PY 0.0000 $ Cut plane

304 PX 0.0000 $ Cut plane .

C surfaces - Canister v1.0

OB W RO

0 AN n
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501 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 274.4470 88.4428 $ Cavity

502 CZ 1.3843 $ Bot Cylinder Radius
503 CZ 5.0800 $ Mid Cyclinder Radius
504 Cz 5.7150 $ Top Cylinder Radius
505 PZ 282.8798 $ Port plane bot/mid
506 Pz 289.3822 $ Port plane mid/top

507 RCC 0.0000 0.0000 -2.5400 0.0000 0.0000 294.7670 89.7128 $ Canister

c Surface Cards - Storage Cask Geometry v4.0

601 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 -58.6740 162.5600 $ Bottom Section Container

602 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 352.5520 162.5600 $§ Top Section Container (Not VCC
Lid)

603 Cz 100.3300 -$ VCC liner inner

604 Cz 106.6800 $ VCC liner outer

605 RCC 0.0000 0.0000 -5.7150 0.0000 0.0000 5.7150 91.4400 $ Base plate/cover .
606 Kz 47.2803 0.1357 -1 $ Baffle weldment bot '
607 KZ 45.4435 0.1357 -1 $ Baffle weldment bot void

608 Kz -111.2883 0.1357 1 $ Baffle weldment top

609 Kz -109.4515 0.1357 1 $ Baffle weldment top void

610 PZ -32.0040 $ Baffle middle cut surface

611 PZ -7.8740 $ Baffle top cut surface

612 CZ 63.5000 $ Stand outer

613 CZ 58.4200 $ Stand inner

614 1 RPP -162.5600 162.5600 -15.2400 15.2400 -58.6740 -25.6540
615 1 RPP -162.5600 162.5600 -16.1925 16.1925 -58.6740 -23.1140
616 2 RPP -162.5600 162.5600 -15.2400 15.2400 -58.6740 -25.6540
617 2 RPP -162.5600 162.5600 -16.1925 16.1925 -58.6740 -23.1140
618 PZ -56.1340 S Bottom plate height

619 RPP -25.6540 25.6540 -63.5001 63.5001 -25.6540 ~5.7150 $ Stand top cut box

620 RCC 0.0000 0.0000 352.5520 0.0000 0.0000 3.8100 116.2050 $ VCC 1id

621 RCC 0.0000 0.0000 347.4720 0.0000 0.0000 5.0800 124.3330 $ Top flange cylinder

622 Cz 102.8700 $ Top flange inner cut cylinder ’ : :

623 RCC 0.0000 0.0000 331.2668 0.0000 0.0000 21.2852 99.0600 $ Lid concrete enclosure

624 RCC 0.0000 -0.0000 332.2193 0.0000 0.0000 20.3327 98.1075 $ Lid concrete

625 RPP -54.2290 54.2290 -162.5600 162.5600 303.6570 336.8040 $ Box for .outlet structure
(outside liner)

626 RPP -54.2290 54.2290 -127.0635 127.0635 315.7220 336.8040 $ Upper portion concrete

627 RPP -54.2290 54.2290 -162.5600 162.5600 303.6570 324.7390 $ Lower portion concrete

628 RPP -54.2290 54.2290 -143.2560 143.2560 303.6570-324.7390 $ Lower portion concrete cut
surface .

629 RPP -53.2765 53.2765 -138.1760 138.1760 304.6095 335.8515

Air inlet void
Air inlet channel
Air inlet void
Air inlet channel

w W n

$ Lower/middle outlet void

630 © RPP ~53.2765 53.2765 -128.0160 128.0160 314.7695 335.8515 $ Cut box for lower/middle void
. 631 RPP -53.2765 53.2765 -162.5600 162.5600 325.6915 335.8515 $ Upper void

632 RPP -162.5600 162.5600 ~54.2290 54.2290 303.6570 336.8040 $ Box for outlet structure

(outside liner) :

633 RPP -127.0635 127.0635 -54.2290 54.2290 315.7220 336.8040 $ Upper portion concrete

634 RPP -162.5600 162.5600 -54.2290 54.2290 303.6570 324.7390 $ Lower portion. concrete

635 RPP -143.2560 143.2560 -54.2290 54.2290 303.6570 324.7390 $ Lower portion concrete cut

surface ’

636 RPP -138.1760 138.1760 -53.2765 53.2765 304.6095 335.8515 $ Lower/middle outlet void

637 RPP -128.0160 128.0160 -53.2765 53.2765 314.7695 335.8515 §$ Cut box for lower/middle void

638 RPP -162.5600 162.5600 -53.2765 53.2765 325.6915 335.8515 S Upper void

639 RPP -54.2290 54.2290 -106.6800 106.6800 303.6570 315.7220 $ Outlet cut in liner

640 RPP -53.2765 53.2765 -106.6800 106.6800 304.6095 314.7695 $ Portion of outlet in liner

641 -CZ 104.1400 $ Air outlet inner radius .
642 RCC 0.0000 0.0000 -158.6740 0.0000 0.0000 100.0000 162.5600 $ Concrete pad

RCC 69.8500 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $§ Air inlet pipe 4 -x-y
RCC 130.8100 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 -x+y

643 1 RCC 130.8100 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 +x+y
644 1 RCC 110.4%00 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 +x+y
645 1 RCC 90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 3 +x+Yy
646 1 RCC 69.8500 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 4 +x+y
647 2 RCC 130.8100 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 -x-y
648 2 RCC 110.4900 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 -x-y
649 2 RCC 90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 3 -x-y

2

3

651
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Figure 5.A.6-6 ~ MPC-LACBWR MCNP Input File for Storage Cask Inlet Biasing — Lower

652 3
653 3
654 3
655 4
656 4
657 4
658 4
C vCc
659
660
661

662

663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

683

684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701

708
709
710

TZ

-T2

RCC
RCC
RCC
RCC
RCC
RCC
RCC

End Fitting Damaged Fuel Gamma Source

110.4900 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 -x+y
90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 3 -x+y
69.8500 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 4 -Xty
130.8100 -15.2400 ~48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 1 +x-y
110.4900 -15.2400 -35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 2 +x-y
90.1700 -15.2400 -48.5140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 3 +x-y
69.8500 -15.2400 ~35.8140 0.0000 30.4800 0.0000 5.0800 $ Air inlet pipe 4 +x-y

Rebar Surfaces - v4.0

TZ
TZ
TZ
TZ
TZ
T2z

TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ

TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
T2
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ
TZ

[oReNeNoloRoloNoNoRoloNolololeloNoReNoRoRoloNoNeNeNoloNocRoloNoN-Nele N NoN-ReNsNo RN RoleNo No e N el e}

.0000 0.0000 2.2860 113.3475 0.9525 0.9525 $ Inner hoop 1

.0000 0.0000 22.6060 113.3475 0.9525 0.9525 $ Inner hoop 2
.0000 0.0000 42.9260 113.3475 0.9525 0.9525 S Inner hoop 3
.0000 0.0000 63.2460 113.3475 0.9525 0.9525 $ Inner hoop 4
.0000 0.0000 83.5660 113.3475 0.9525 0.9525 $ Inner hoop 5
.0000 0.0000 103.8860 113.3475 0.9525 0.9525 $ Inner hoop 6
.0000 0.0000 124.2060 113.3475 0.9525 0.9525 $ Inner hoop 7
0000 0.0000 144.5260 113.3475 0.9525 0.9525 $ Inner hoop 8
.0000 0.0000 164.8460 113.3475 0.9525 0.9525 $ Inner hoop 9
.0000 0.0000 185.1660.113.3475 0.9525 0.9525 $ Inner.hoop 10
.0000 0.0000 205.4860 113.3475 0.9525 0.9525 $ Inner hoop 11
.0000 0.0000 225.8060-113.3475 0.9525 0.9525 $ Inner hoop 12
.0000 0.0000 246.1260 113.3475 0.9525 0.9525 § Inner hoop 13
.0000 0.0000 266.4460 113.3475 0.9525 0.9525 $ Inner hoop 14
.0000 0.0000 286.7660 113.3475 0.9525 0.9525 $ Inner hoop 15
.0000 0.0000 307.0860 113.3475 0.9525 0.9525 $ Inner hoop 16
.0000 0.0000 327.4060 113.3475 0.9525 0.9525 $ Inner hoop 17
.0000 0.0000 2.2860 151.4475 0.9525 0.9525 §$ Outer hoop 1’ '
.0000 0.0000 12.4460 151.4475 0.9525 0.9525 $ Outer hoop 2
.0000 0.0000 22.6060 151.4475 0.9525 0.9525 $ Outer hoop 3
.0000 0.0000 32.7660 151.4475 0.9525 0.9525 $ Outer hoop 4
.0000 0.0000 42.9260 151.4475 0.9525 0.9525 §$ OQuter hoop 5
.0000 0.0000 53.0860 151.4475 0.9525 0.9525 § Outer hoop 6
.0000 0.0000 63.2460 151.4475 0.9525 0.9525 §$ Outer hoop 7
.0000 0.0000 73.4060 151.4475 0.9525 0.9525 §$ Outer hoop 8
.0000 0.0000 83.5660 151.4475 0.9525 0.9525 $ Outer hoop 9
.0000 0.0000 93.7260 151.4475 0.9525 0.9525 $ Outer hoop 10
.0000 0.0000 103.8860 151.4475 0.9525 0.9525 $ Outer hoop 11
.0000 0.0000 114.0460 151.4475 0.9525 '0.9525 $ Outer hoop 12
.0000 0.0000 124.2060 151.4475 0.9525 0.9525 $ Outer hoop 13
.0000 0.0000 134.3660 151.4475 0.9525 0.9525 $ .Outexr hoop 14
.0000 0.0000 144.5260 151.4475 0.9525 0.9525 $ Outer hoop 15
.0000 0.0000 154.6860 151.4475 0.9525 0.9525 $ Outer hoop 16
.0000 0.0000 164.8460 151.4475 0.9525 0.9525 $ Outer hoop 17
.0000 0.0000 175.0060 151.4475 0.9525 0.9525 $ OQOuter hoop 18
.0000 0.0000 185.1660 151.4475 0.9525 0.9525 $ Outer hoop 19
.0000 0.0000 195.3260 151.4475 0.9525 0.9525 $ Outer hoop 20
.0000 0.0000 205.4860 151.4475 0.9525 0.9525 $ Outer hoop 21
.0000 0.0000 215.6460 151.4475 0.9525 0.9525 $ Outer hoop 22
.0000 0.0000 225.8060 151.4475 0.9525 0.9525 $ Outer hoop 23
.0000 0.0000 235.9660 151.4475 0.9525 0.9525 $ Outer hoop 24
.0000 0.0000 246.1260 151.4475 0.9525 0.9525 $ Outer hoop 25
.0000 0.0000 256.2860 151.4475 0.9525 0.9525 .5 Outer hoop 26
.0000 0.0000 266.4460 151.4475 0.9525 0.9525 $ Outer hoop 27
.0000 0.0000 276.6060 151.4475 0.9525 0.9525 $ Outer hoop 28
.0000 0.0000 286.7660 151.4475 0.9525 0.9525 $ Outer hoop 29
.0000 0.0000 296.9260 151.4475 0.9525 0.9525 $ Outer hoop 30
.0000 0.0000 307.0860 151.4475 0.9525 0.9525 $ Outer hoop 31
.0000 0.0000 317.2460 151.4475 0.9525 0.9525 $ Outer hoop 32
.0000 0.0000 327.4060 151.4475 0.9525 0.9525 $ Outer hoop 33
.0000 0.0000 337.5660 151.4475 0.9525 0.9525 $ Outer hoop 34
RCC 0.0000 0.0000 2.2860 0.0000 0.0000 332.7400 0.9525 $ Bar

C Storage Cask & Pad Container

799

RCC

0.0000 0.0000 -158.6740 (0.0000 0.0000 515.0360 162.5601

C Radial Detector DIAA (Inlet)

800

RCC

0.0000° 0.0000 -58.6740 0.0000 0.0000 33.0200 162.6601
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Figure 5.A.6-6 ~ MPC-LACBWR MCNP Input File for Storage Cask Inlet Biasing — Lower
End Fitting Damaged Fuel Gamma Source

801 PX 0.0000
802 5 PX 0.0000
803 6 PX 0.0000
804 7 PX 0.0000
805 8 PX 0.0000
806 9 PX 0.0000

807 10 PX 0.0000
808 11 PX 0.0000
809 12 PX 0.0000

810 PY 0.0000
811 13 PX 0.0000
812 14 PX 0.0000
813 15 PX 0.0000
814 16 PX 0.0000
815 17 PX 0.0000
816 18 PX 0.0000
817 19 PX - 0.0000

818 20 PX 0.0000
C Radial Detector DIBA (Inlet+1ft) .
900 RCC 0.0000 0.0000 -58.6740 0.0000 0.0000 33.0200 193.1401 .

901 PX 0.0000
902 5 PX 0.0000
903 6 PX 0.0000
904 7 PX 0.0000
905 8 PX 0.0000
906 9 PX 0.0000

907 10 PX 0.0000
908 11 PX '0.0000
909 12 PX- 0.0000

910 PY 0.0000

911 13 PX 0.0000

912 14 PX 0.0000

913 15 PX 0.0000

914 16 PX 0.0000

915 17 PX °0.0000

916 18 PX '0.0000

917 19 PX 0.0000

918 20 PX 0.0000

C .
C Materials List - Common Materials - v1.0
C

C Homogenized Lower Nozzle

ml 24000 -1.9000E-01
25055 -2.0000E-02
26000 -6.9500E-01
28000 -9.5000E-02

C Homogenized U02 Fuel

m2 24000 ~-2.9967E-02
25055 ~-3.1544E-03
26000 -1.0961E-01
28000 -1.4983E-02
92235 -2.6729E-02
92238 -7.1574E-01

8016 -9.9810E-02

C Homogenized Upper Plenum

m3 24000 -1.9000E-01
25055 -2.0000E-02
26000 -6.9500E-01
28000 -9.5000E-02

C Homogenized Upper Nozzle

mé 24000 -0.190 25055 ~0.020 26000 -0.695
28000 -0.095

C Water
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Figure 5.A.6-6  MPC-LACBWR MCNP Input File for Storage Cask Inlet Biasing — Lower
End Fitting Damaged Fuel Gamma Source

m5 1001 2 8016 1

C Stainless Steel

mé 24000 ~0.190 25055 -0.020 26000 -0.695
28000 -0.095 -

C Carbon Steel

m7 26000 -0.99 6012 -0.01

C Neutron Poison :

m8 13027 -0.8466 5010 -0.0216 5011 ~0.0985

6012 -0.0333
C Aluminum

m9 13027 -1.0
C Lead

ml0 82000 -1.0
C NS-4~FR

mll 5010 -9.3127E-04 13027 -2.1420E-01 6012 -2.7627E-01
5011 --3.7721E-03 1001 -6.0012E-02 7014 -1.9815E-02
8016 -4.2500E-01
C Concrete
ml2 26000 -0.014 20000 -0.044 14000 -0.337
1001 -0.010 8016 -0.532 11023 -0.029
13027 -0.034 ‘
C Vent Port Middle Cylinder
mi3 24000 -0.190 25055 -0.020 26000 -0.695
28000 -0.095
C Damaged Lower Nozzle
ml5 24000 -2.7312E-02
25055 -2.8750E-03

26000 -9.9905E-02 . :
28000 -1.3656E-02 ‘
92235 -2.7172E-02 - . . . :

92238 -7.2761E-01
. 8016 -1.0147E-01
phys:p 100 0 0 0 1 $ Disable Doppler energy broadening

C

C Cell Importances

C .

imp:p 1 414r O

c : ) :
C BWR, Source Definition - Lower Nozzle - DamagedGam - PrefD
& .

sdef x=dl y=d2 z=d3 erg=d4 cell=799:632:501:d5:6
sil = -7.1247 7.1247

spl 01

si2 -7.1247 7.1247

sp2 01

si3 0.0000 27.2796

sp3 01

sid 1.000E-02 2.000E-02 5.000E-02 1.000E-01 2.000E-01 3.000E-01
4 .000E-01 6.000E-01 8.000E-01 1.000E+00 1.220E+00 1.440E+00
1.660E+00 2.000E+00 2.500E+00 3.000E+00 4.000E+00 5.000E+00Q
6.500E+00 8.000E+00 1.000E+01 1.200E+01 1.400E+01

spd 0.0000E+00 3.9346E+13 5.1398E+13 2.4748E+13 1.5283E+13 4.7419E+12
3.2789E+12 2.3939E+12 1.3546E+14 1.0605E+12 5.0505E+11 8.2048E+11
7.5368E+10 8.4076E+09 4.2540E+08 2.8405E+07 1.8349E+05 6.1637E+04

2.4653E+04 4.8213E+03 1.0215E+03 5.2748E+01 0.0000E+00
C Source Information

si5 1 302 304
306 308 310 312 314 316
318 332
334 348
350 352 366 368

370 372 386 388 ’
390 404 '
406 420 :
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Figure 5.A.6-6 MPC-LACBWR MCNP Input File for Storage Cask Inlet Biasing — Lower
End Fitting Damaged Fuel Gamma Source

422 424 426 428 430 432

434 436
C Source Probability .
sp5 0.36 0.36
0.36 0.36 0.36 0.36 0.36 0.36
0.36 0.36 '
0.36 0.36
0.36 0.36 0.36 0.36
0.36 0.36 0.36 0.36
0.36 0.36
0.36 0.36
0.36 0.36 0.36 0.36 0.36 0.36
0.36 0.36
mode p
nps 200000000
C .

C ANSI/ANS-6.1.1-1977 - Gamma Flux-to-Dose Conversion Factors
C (mrem/hr)/(photons/cm2-sec)

c

de0 0.01 0.03 0.05 0.07 0.1 0.15 0.2
0.25 0.3 0.35 0.4 0.45 0.5 0.55
0.6 0.65 0.7 0.8 1.1.4 1.8
2.2 2.6 2.8 3.25 3.75 4.25 4.75
5 5.25 5.75 6.25 6.75 7.5 9
11-13 15 . v :

df0  3.96E-03 5.82E-04 2.90E-04 2.58E-04 2.83E-04 3.79E-04 5.01E-04
6.31E-04 7.59E-04 8.78E-04 9.85E-04 1.08E-03 1.17E-03 1.27E-03
1.36E-03 1.44E-03-1.52E-03 1.68E~-03 1.98E-03 2.51E-03 2.99E-03
3.42E-03 3.82E-03 4.01E-03 4.41E-03 4.83E-03 5.23E-03 5.60E-03
5.80E-03 6.01E-03 6.37E-03 6.74E-~03 7.11E-03 7.66E-03 8.77E-03
1.03E-02 1.18E-02 1.33E-02

C .

C Weight Window Generation - Air Inlet

c

wwg 2 0 000
wwp:p 5350 -10
mesh geom=cyl ref=78 9 4 origin=0.1 0.1 -160
imesh 88.4 89.7 100.3 106.7 162.6 662.6
fints 5112 41
jmesh 101 104 134 137 154 162 189 400 424 437 454 491 512 516 1016
jints 111 1122101131211
kmesh 0.11 0.14 0.36 0.39.0.61 0.64 0.86 0.89 1.00
kints 1 11111111
wwge:p le-3 1 20
fc2 Radial Inlet Tally Q1 (+x+y)
f2:p +800.1
fm2 3.1267E+15
fs2 ~801 -810
+809 +808 +807 +806 +805 +804
+803 +802 T
- sd2 1.6874E+04 8.4368E+03 9.3742E+02 8r 3.3747E+04
cf2
fcl12 Radial Inlet Tally Q2 (-x+y)
£12:p +800.1 .
fml2 3.1267E+15
£fs12 +801 -810
-818 -817 -816 -815 -814 -813
~-812 -8i1 T
sdl2 1.6874E+04 B8.4368E+03 9.3742E+02 8r 3.3747E+04
tfl12
fc22 Radial Inlet Tally Q3 (-x-y)
£22:p +800.1
fm22 3.1267E+15
£s22 +801° +810
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Figure 5.A.6-6 ~ MPC-LACBWR MCNP Input File for Storage Cask Inlet Biasing — Lower
End Fitting Damaged Fuel Gamma Source

-809 -808 -807 -806 -805 -804
-803 -802 T
sd22 1.6874E+04 8.4368E+03 9.3742E+02 8r 3.3747E+04
tf22 .
fc32 Radial Inlet Tally Q4 (+x-y)
£32:p +800.1 :
fm32 3.1267E+15
fs32 -801 +810
+818 +817 +816 +815 +814 +813
+812 +811 T
sd32 1.6874E+04 8.4368E+03 9.3742E+02 8r 3.3747E+04
t£32
fc42 Radial Inlet+lft Tally Q1 (+x+y)
£f42:p +900.1
fm42 3.1267E+15
fg42 -901 -910
+909 +908 +907 +906 +905 +904
+903 +902 T ’
sd42 2.0035E+04 1.0018E+04 1.1131E+03 8r 4.0071E+04
tf42
fc52 Radial Inlet+1ft Tally Q2 (~x+y)
£52:p +900.1
fm52 3.1267E+15
£s52° +901 -910 o
-918 -917 -91i6 -915 -914 -913
-912 -911 T
sd52 2.0035E+04 1.0018E+04 1.1131E+03 8r 4.0071E+04

tE£52
fc62 Radial Inlet+lft Tally Q3 (-x-vy) ‘
£62:p +900.1 .. :

fm62 3.1267E+15
fs62 +901 - +910
-909 -908 -907 -906 =905 -904
-903 -902 T
sd62 2.0035E+04 1.0018E+04 1.1131E+03 8r 4.0071E+04
tf62
fc72 Radial Inlet+lft Tally Q4 (+x-y)
£72:p +900.1
fm72 3.1267E+15
£s72 -901 +910 )
+918 +917 +916 +915 +914 +913
+912 +911 T
sd72 2.0035E+04 1.0018E+04 1.1131E+03 8r 4.0071E+04
tf72
C
C
C Print Control
C
prdmp -30 -60 1 2
print
C
C Random Number Generator
C
rand gen=2 seed=19073486328125 stride=152917 hist=1
C.
C Rotation Matrix
C
C 45 degree rotation around z-axis
*TR1 0.0 0.0 0.0 45 135 90 -45 45 90 90 90 ©
C 135 degree rotation around z-axis
*TR2 0.0 0.0-0.0 135 225 90 45 135 90 90 90 0 )
C 225 degree rotation around z-axis
*TR3 0.0 0.0 0.0 225 315 90135 225 90 90 90 0 . ‘

'C 315 degree rotation around z-axis
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Figure 5.A.6-6  MPC-LACBWR MCNP Input File for Storage Cask Inlet Biasing — Lower
: End Fitting Damaged Fuel Gamma Source

*TR4 0.0 0.0 0.0 315 405 390 225 315 90 90 90 0
C 10 degree rotation around z-axis

*TR5 0.0 0.0 0.0 10 100 90 -80 10 90 90 90 O

C 20 degree rotation around z-axis

*TR6 0.0 0.0 0.0 20 110 90 -70 20 90 90 90 0

C 30 degree rotation around z-axis

*TR7 0.0 0.0 0.0 30 120 90 -60 30 90 90 90 ¢

C 40 degree rotation around z-axis

*TR8 0.0 0.0 0.0 40 130 90 -50 40 90 90 90 0

C 50 degree rotation around z-axis

*TR9 0.0 0.0 0.0 50 140 90 -40 50 90 90 %0 O

C 60 degree rotation around z-axis

*TR10 0.0 0.0 0.0 60 150 90 -30 60 90 9090 0

C 70 degree rotation around z-axis

*TR11 0.0 0.0 0.0 70 160 90 -20 70 90 90 90 0

C 80 degree rotation around z-axis

*TR12 0.0 0.0 0.0 80 170 90 -10 80 90 90 90 O

C 100 degree rotation around z-axis

*TR13 0.0 0.0 0.0 100 190 90 10 100 90 90 90 ©
C 110 degree rotation around z-axis

*TR14 0.0 0.0 0.0 110 200 90 20 110 90°90 90 O
C 120 degree rotation around z-axis

*TR15 0.0 0.0 0.0 120 210 90 30 120 90 90 90 O
C 130 degree rotation around z-axis

*TR16 0.0 0.0 0.0 130 220 90 40 130 90 90 90 0
C 140 degree rotation around z-axis

*TR17 0.0 0.0 0.0 140 230 90 50 140 90 90 90 0
C 150 degree rotation around z-axis

*TR18 0.0 0.0 0.0 150 240 90 60 150 90 90 90 ©
C.160 degree rotation around z-axis

*TR19 0.0 0.0 0.0 160 250 90 70 160 90-90 90 ©
C 170 degree rotation around z-axis ’

*TR20 0.0 0.0 0.0 170 260 90 80 170 90 90 90 O
C 18 degree rotation around z-axis

*TR21 0.0 0.0 0.0 18 108 90 -72 18 90 90 90 0
C 36 degree rotation around z-axis

*TR22 0.0 0.0 0.0 36 126 90 -54 36 90 90 90 ©
C 54 degree rotation around z-axis

*TR23 0.0 0.0 0.0 54 144 90 -36 54 9090 90 0
C 72 degree rotation around z-axis

*TR24 0.0 0.0 0.0 72 162 90 -18 72 90 90 90 O

- C 108 degree rotation around z-axis

*TR25 0.0 0.0 °0.0 108 198 90 18 108 90 90 90 ©
C 126 degree rotation around z-axis

*TR26 0.0 0.0 0.0 126 216 90 36 126 90 90 90 O
C 144 degree rotation around z-axis

*TR27 0.0 0.0 0.0 144 234 90 54 144 90 90 90 ©
C 162 degree rotation around z-axis

*TR28 0.0 0.0 0.0 162 252 90 72 162 90 90 90 O
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C
1
2
-3
4 4 -0.6145 -1 +4
5
C
6
7
8
9

-117 8 -2.6707 -109

Figure 5.A.6-7

MPC-LACBWR MCNP Input File for Transfer Cask Dry Canister Bottom

Axial Biasing — Lower End Fitting Damaged Fuel Neutron Source

LACBWR Transfer Cask - trfShlDryBotLfn_ PrefD
Bottom Axial Biasing - Lower Nozzle Source
'Fuel Assembly Cells - v1.0 '

1 -1.3734 -1 -2 u=1ll $ Lower Nozzle

2 -3.7790 -1 +2 -3 u=11l $ Fuel

3 -0.9880 -1 +3 -4 u=11 $ Upper Plenum
u=11 $ Upper Nozzle

0 +1 u=11l $ Outside

Fuel Assembly Cells - v1.0

15 -9.5539 -1 -2 u=10 $ Lower Nozzle

2 =-3.7790 -1 +2 -3 u=10 $§ Fuel

3 -0.9880 -1 +3 -4 u=10 $ Upper Plenum

4 -0.6145 -1 +4 u=10 $ Upper Nozzle

10 0 +1 u=10 $ Outside

C Cells - Standard Fuel Tube v1.0

101 0O -101 u=5 $ Tube void

102 6 -7.9400 -102 +101 u=5 $ Tube

103 8 -2.6707 ~-103 u=5 $ Absorber +Y

104 6 -7.9400 -104 u=5 $ Cladding +Y

105 8 -2.6707 -105 u=5 $ Absorber +X

106 6 -7.9400 -106 u=5 $§ Cladding +X . .

107 0O +101 +102 +103 +104 +106 +105 wu=5 $ Void
C Cells - DFC Fuel Tube Absorber 2 Sides v1.0

108 0 -107 u=6 $ Tube void

109 6 -7.9400 -108 +107 u=6 $ Tube

110 8 -2.6707 -109 u=6 $ Absorber +Y

111 6 -7.9400 -110 u=6 $ Cladding +Y

1128 -2.6707 -111 ‘ u=6 $ Absorber +X

113 6 -7.9400 -112 u=6 $ Cladding +X

114 © +107 +108 +109 +110 +112 +111 wu=6 $-Void
C Cells - DFC Fuel Tube Absorber 1 Side (Y} v1.0

115 0 ~-107 u=7. $ Tube void

116 6 -7.9400 -108 +107 u=7 $ Tube
u=7 $ Absorber +Y

118 6 -7.9400 -110 u=7 $ Cladding +Y

119 0 +107 +108 +109 +110 u=7 $ void
C Cells - DFC Fuel Tube Absorber 1 Side (X) v1.0
120 0 -107 u=8 $ Tube void

121 6 -7.9400 -108 +107
122 8 -2.6707 -111
123 6 -7.9400 -112

u=8 $ Tube
u=8 $ Absorber +X
u=8 $ Cladding +X

124 0 +107 +108 +111 +112 u=8 $ Vvoid

C Cells - DFC Fuel Tube No Absorber v1.0

125 0 ~-107 u=9 $ Tube void

126 6 -7.9400 -108 +107 u=9 § Tube

127 0 +107 +108 u=9 $ Vvoid

¢ Cell Cards - Disk Stack v1.0

201 6 -7.94 ~203 trcl = ( 0.0000 0.0000 2.5400 ) u=4 $ Bottom weldment disk
202 6 -7.94 -201 trcl = ( 0.0000 0.0000 15.0368 ) u=4 $ Support disk 1

203 like 202 but trcl = ( 0.0000 0.0000 24.7650 ) u=4 $ Support disk 2

204 like 202 but trcl = ( 0.0000 0.0000 34.4932 ) u=4 $ Support disk 3

205 like 202 but trcl = ( 0.0000 0.0000 44.2214 ) u=4 $ Support disk 4

206 like 202 but trcl = ( 0.0000 0.0000 53.9496 ) u=4 $ Support disk 5

207 9 -2.70 ~202 trcl = ( 0.0000 0.0000 58.9788 ) u=4 $ Heat transfer disk 1
208 like 202 but trcl = ( 0.0000 0.0000 63.6778 ) u=4 $ Support disk 6

209 like 207 but trcl = ( 0.0000 0.0000 68.7070 ) u=4 $ Heat transfer disk 2
210 like 202 but trcl = ( 0.0000 0.0000 73.4060 ) u=4 $ Support disk 7

211 like 207 but trcl = ( 0.0000 0.0000 78.4352 ) u=4 $ Heat transfer disk 3
212 like 202 but trcl = ( 0.0000 0.0000 83.1342 ) u=4 $ Support disk 8

213 like 207 but trcl = ( 0.0000 0.0000 88.1634 ) u=4 $ Heat transfer disk 4
214 like 202 but trcl = ( 0.0000 0.0000 92.8624 ) u=4 $ Support disk 9

215 1like 207 but trcl = ( 0.0000 0.000C 97.8916 ) u=4 $ Heat transfer disk 5
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216 like 202 but trcl = ( 0.0000 0.0000 102.5906 ) u=4 $ Support disk 10

217 like 207 but trcl = ( 0.0000 0.0000 107.6198 ) u=4 $ Heat transfer disk 6
218 like 202 but trcl = ( 0.0000 0.0000 112.3188 ) u=4 $ Support disk 11

219 like 207 but trcl = ( 0.0000 0.0000 117.3480 ) u=4 $ Heat transfer disk 7
220 like 202 but trcl = ( 0.0000 0.0000 122.0470 ) u=4 $ Support disk 12

221 like 207 but trcl = ( 0.0000 0.0000 127.0762 ) u=4 $ Heat transfer disk 8
222 1like 202 but trcl = ( 0.0000 0.0000 131.7752 ) u=4 $ Support disk 13

223 1ike 207 but trcl = ( 0.0000 0.0000 136.8044 ) u=4" $ Heat transfer disk 9
224 like 202 but trcl = ( 0.0000 0.0000 141.5034 ) u=4 $ Support disk 14

225 1like 207 but trcl = ( 0.0000 0.0000 146.5326 ) u=4 $ Heat transfer disk 10
226 like 202 but trcl = ( 0.0000 0.0000 151.2316 ) u=4 $ Support disk 15

227 1ike 207 but trcl = ( 0.0000 0.0000 156.2608 ) u=4 $ Heat transfer disk 11
228 like 202 but trcl = ( 0.0000 0.0000 160.9598 ) u=4 $ Support disk 16

229 1like 207 but trcl = ( 0.0000 0.0000 165.9890 ) u=4 $ Heat transfer disk 12
230 like 202 but trcl = ( 0.0000 0.0000 170.6880 ) u=4 $ Support disk 17

231 1ike 207 but trcl = ( 0.0000 0.0000 175.7172 ) u=4 $ Heat transfer disk 13
232 1like 202 but trcl = ( 0.0000 0.0000 180.4162 ) u=4 § Support disk 18

233 like 207 but "~ trcl = ( 0.0000 0.0000 185.4454 ) u=4 $ Heat transfer disk 14
234 like 202 but trcl = ( 0.0000 0.0000 190.1444 ) u=4 $ Support disk 19

235 like 202 but trcl = ( 0.0000 0.0000 199.8726 ) u=4 $ Support disk 20

236 like 202 but trcl = ( 0.0000 0.0000 209.6008 ) u=4 $ Support disk 21

237 like 202 but trcl = ( 0.0000 0.0000 219.3290 ) u=4 $ Support disk 22

238 like 202 but trcl = ( 0.0000 0.0000 229.0572 ) u=4 $ Support disk 23

239 like 202 but trcl = ( 0.0000 0.0000 238.7854 ) u=4 $ Support disk 24

240 like 201 but trcl = ( 0.0000 0.0000 255.8796 ) u=4 $ Top weldment disk

241 0 $ Outside Disks
#201 #202 #203 #204 #205 #206 #207 #208 #209 #210
#211 #212 #213 #214 #215 #216 #217 #218 #219 #220
#221 #222 #223 #224 #225 #226 #227 #228 #229 #230
#231 #232 #233 #234 #235 #236 #237 #238 #239

. #240 u=4
¢ Cell Cards - Basket v1.0 ’
301 0 -302 #302 £il1=8 ( -8.8265 77.5233 0.0000 ) $ Tube/Disk 1
trcl = ( -8.8265 77.5233 0.0000 ) u=3 : .
302 0 -1 £i11=10 trcl = ( -8.8265 77.5233 0.0000 ) u=3 $ Assembly 1
303 0 -302 #304 £il1=9 ( 8.8265 77.5233 0.0000 ) $ Tube/Disk 2
trcl = ( 8.8265 77.5233 0.0000 ) u=3
304 like 302 but £111=10 trcl = ( 8.8265 77.5233 0.0000 ) u=3 $ Assembly 2
305 0 -302 #306 f£i11=8 ( -44.1274 61.2699 0.0000 )} $ Tube/Disk 3
trcl = ( -44.1274 61.2699 0.0000 ) u=3
306 like 302 but £i11=10 trcl = ( -44.1274 61.2699 0.0000 ) u=3 $ Assembly 3
307 0 -302 #308 £i111=8 ( -26.4770 59.8729 0.0000 ) $ Tube/Disk 4
trcl = ( -26.4770 59.8729 0.0000 ) u=3
308 like 302 but £i11=10 trcl = ( -26.4770 59.8729 0.0000 ) u=3 $ Assembly 4
309 0 -302 #310 £ill=6 ( -8.8265 59.8729 0.0000 ) S Tube/Disk 5
. trcl = ( -8.8265 59.8729 0.0000 ) u=3
310 like 302 but £i11=10 trcl = ( -8.8265 59.8729 0.0000 ) u=3 $ Assembly 5
311 0 -302 #312 f£ill=6 ( 8.8265 59.8729 0.0000 ) $ Tube/Disk 6
trel = ( 8.8265 59.8729 0.0000 ) u=3
312 like 302 but £i11=10 trcl = ( 8.8265 59.8729 0.0000 ) u=3 $ Assembly 6
313 0 -302 #314 £i111=8 ( 26.4770 59.8729 0.0000 ) $ Tube/Disk 7
trcl = ( 26.4770 59.8729 0.0000 ) u=3
314 like 302 but £i11=10 trcl = ( 26.4770 59.8729 0.0000 ) u=3 $ Assembly 7
315 0 -302 #316 £111=9 ( 44.1274 61.2699 0.0000 ) $ Tube/Disk 8
trcl = ( 44.1274 61.2699 0.0000 ) u=3
316 like 302 but £i11=10 trcl = ( 44.1274 61.2699 0.0000 ) u=3 $ Assembly 8
317 0 -302 #318 £i11=8 ( -61.2699 44.1274 0.0000 ) $ Tube/Disk 9
trel = ( -61.2699 44.1274 0.0000 ) u=3
318 1like 302 but £i11=10 trcl = ( -61.2699 44.1274 0.0000 ) u=3 $ Assembly 9
319 0 ~301 #320 £i11=5 ( -42.5399 42.5399 0.0000 ) $ Tube/Disk 10
) trcl = ( -42.5399 42.5399 0.0000 ) u=3 '
320 like 302 but fi11=11 trcl = ( -42.5399 42.539%99 0.0000 ) u=3 $ Assembly 10
321 0 -301 #322 £ill=5 ( -25.5245 42.5399 0.0000 ) $ Tube/Disk 11
trel = ( -25.5245 '42.5399 0.0000 ) u=3
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Axial Biasing — Lower End Fitting Damaged Fuel Neutron Source

302 but £i1ll=11 trcl = ( -25.5245 42.5399 0.0000 ) . u=3 $ Assembly 11
-301 #324 f£ill=5 ( -8.5090 42.5399 0.0000 ) $ Tube/Disk 12
trcl = ( -8.5090 42.5399 0.0000 ) - u=3
302 but £ill=11 trecl = ( ~8.5090 42.5399 0.0000 ) u=3 $ Assembly 12
-301 #326 fill=5 ( 8.5090 42.5399 0.0000 ) $ Tube/Disk 13
trcl = ( 8.5090 42.5399 0.0000 ) u=3 :
302 but £ill=11 trcl = ( 8.5090 42.5399 0.0000 ) u=3 $ Assembly 13
-301 #328 £ill=5 ( 25.5245 42.5399 0.0000 ) $ Tube/Disk 14
trcl = ( 25.5245 42.5399 0.0000 ) u=3
302 but £il1=11 trecl = ( 25.5245 42.5399 0.0000 ) u=3 $ Assembly 14
-301 #330 £ill=5 ( 42.5399 42.5399 0.0000 ) $ Tube/Disk 15
trecl = ( 42.5399 42.5399 0.0000 ) u=3
302 but £i11=11 trcl = ( 42.5399 42.5399 0.0000 ) us=3 $ Assembly 15
-302 #332 f£ill=9 ( 61.2699 44:1274 0.0000 ) $ Tube/Disk 16
trcl = ( 61.2699 44.1274 0.0000 ) u=3
302 but £i11=10 trel = ( 61.2699 44.1274 0.0000 ) us=3 $ Assembly 16
~-302 #334 f£ill=6 ( -59.8729 26.4770 0.0000 ) ©$ Tube/Disk 17
trcl = ( -59.8729 26.4770 0.0000 ) u=3 .
302 but £i11=10 trcl = ( -59.8729 26.4770 0.0000 ) u=3 $ Assembly 17
~301 #336 £ill=5 ( -42.5399 25.5245 0.0000 ) $ Tube/Disk 18
trcl = ( -42.5399 25.5245 0.0000 ) u=3
302 but £i11=11 trcl = { -42.5399 25.5245 0.0000 ) u=3 $ Assembly 18
-301 #338 £ill=5 ( -25.5245 25.5245 0.0000 ) $ Tube/Disk 19
trel = ( -25.5245 25.5245 0.0000 ) u=3
302 but £fi1l=11 trcl = ( -25.5245 25.5245 0.0000 ) u=3 $ Assembly 19
~301 #340 f£ill=5 ( -8.5090 25.5245 0.0000 ) " $ Tube/Disk 20
trcl = ( -8.5090 25.5245 0.0000 ) u=3
302 but £i11=11 trecl = ( -8.5090 25.5245 0.0000 ) u=3 $ Assembly 20
-301 #342 f£ill=5 ( 8.5090 25.5245 0.0000 ) $ Tube/Disk 21
trcl = ( 8.5090 25.5245 0.0000 ) u=3
302 but £i11=11 trcl = ( 8.5090. 25.5245 0.0000 ) u=3 $ Assembly 21
-301 #344 f£ill=5 ( 25.5245 25.5245 0.0000 ) $ Tube/Disk 22
trcl = ( 25.5245 25.5245 .0.0000 ) u=3" ,
302 but £i11=11 trecl = ( 25.5245 25.5245 0.0000 ) u=3 $ Assembly 22
-301 #346 f£ill=5 ( 42.5399 25.5245 0.0000 ) $ Tube/Disk 23
trel = ( 42.5399 25.5245 0.0000 ) u=3
302 but £i1l=11 trcl = ( 42.5399 25.5245 0.0000 ) u=3 $ Assembly 23
-302 #348 £ill=7 ( 59.8729 26.4770 0.0000 ). $ Tube/Disk 24
trcl = ( 59.8729 26.4770 0.0000 ) u=3
302 but £i11=10 trcl = ( 59.8729 26.4770 0.0000 ) u=3 $ Assembly 24
-302 #350 f£fill=8 ( -77.5233 8.8265 0.0000 ) $ Tube/Disk 25
‘trcl = ( -77.5233 8.8265 0.0000 ) u=3 _
302 but £i11=10 trcl = ( -77.5233 -8.8265 0.0000 ) ‘u=3 $ Assembly 25
-302 #352 fill=6 ( -59.8729 8.8265 0.0000 ) $ Tube/Disk 26
trcl = ( -59.8729 8.8265 0.0000 ) u=3
302 but £i11=10 trcl = ( -59.8729 8.8265 0.0000 ) u=3 $ Assembly 26
-301 #354 £ill=5 ( -42.5399 8.5090 0.0000 ) $ Tube/Disk 27
trcl = ( -42.5399 8.5090 0.0000 ) u=3
302 but £i1l=11 trecl = ( -42.5399 8.5090 0.0000 ) u=3 $ Assembly 27
-301 #356 fill=5 ( -25.5245 8.5090 0.0000 ) $ Tube/Disk 28
trcl = ( -25.5245 '8.5090 0.0000 ) u=3
302 but £i11=11 trel = ( -25.5245 8.5090 0.0000 ) u=3 $ Assembly 28
-301 #358 f£ill=5 ( -8.5090 8.5090 0.0000 )} $ Tube/Disk 29
trcl = ( ~8.5090 8.5090 0.0000 ) u=3
302 but £i11=11 trcl = ( -8.5090 8.5090 0.0000 ) u=3 $ Assembly 29
-301 #360 fill=5 ( 8.5090 8.5090 0.0000 ) $ Tube/Disk 30
trcl = ( 8.5090 8.5090 0.0000 ) u=3
302 but £ill=11 trcl = ( 8.5090 8.5090 0.0000 ) u=3 $ Assembly 30
-301 #362 f£ill=5 ( 25.5245 8.5090 0.0000 ) $ Tube/Disk 31
trcl = ( 25.5245 8.5090 0.0000 ) u=3
302 but £i11=11 trel = ( '25.5245 8.5090 0.0000 ) u=3 $ Assembly 31
-301 #364 f£ill=5 ( 42.5399 8.5090 0.0000 ) $ Tube/Disk .32
trcl = ( 42.5399 8.5090 0.0000 ) u=3
302 but £i11=11 trcl = ( 42.5399 8.5090 0.0000 ) us=3 $ Assembly 32
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365 0 -302 #366 fill=6 ( 59.8729 8.8265 0.0000 ) $ Tube/Disk 33
trcl = ( 59.8729 8.8265 0.0000 ) u=3
366 like 302 but . £ill=10 trcl = ( 59.8729 8.8265 0.0000 ) u=3 § Assembly 33
367 0 -302 #368 fill=9 (-77.5233 8.8265 0.0000 ) $ Tube/Disk 34
trcl = ( 77.5233 8.8265 0.0000 ) u=3 ’
368 like 302 but £i11=10 trcl = { 77.5233 8.8265 0.0000 ) u=3 $ Assembly 34
369 0 -302 #370 f£ill=6 ( -77.5233 -8.8265 0.0000 ) $ Tube/Disk 35
trcl = { -77.5233 -8.8265 0.0000 ) - u=3
370 like 302 but £i11=10 trcl = ( -77.5233 -8.8265 0.0000 ) u=3 $ Assembly 35
371 0 -302 #372 £ill=6 ( -59.8729 -8.8265 0.0000 ) $ Tube/Disk 36
trcl = ( -59.8729 -8.8265 0.0000 ) u=3
372 like 302 but £i11=10 trcl = ( -59.8729 -8.8265 0.0000 ) u=3 $ Assembly 36
373 0 -301 #374 £i11=5 ( -42.5399 -8.5090 0.0000 ) $ Tube/Disk 37
trcl = ( -42.5399 -8.5090 0.0000 ) u=3
374 like 302 but £i11=11 trel = ( -42.5399 -8.5090 0.0000 ) u=3"$ Assembly 37
375 0 -301 #376 £ill=5 ( -25.5245 -8.5090 0.0000 ) $ Tube/Disk 38
trcl = ( -25.5245 -8.5090 0.0000 ) u=3 _
376 like 302 but £i11=11 trcl = ( -25.5245 -8.5090 0.0000 ) u=3 ¢ Assembly 38
377 0 -301 #378 £ill=5 ( -8.5090 -8.5090 0.0000 ) $ Tube/Disk 39
trcl = { -8.5090 -8.5090 0.0000 ) u=3
378 like 302 but £i11=11 trcl = {( -8.5090 -8.5090 0.0000 ) u=3 $ Assembly 39
379 0 -301 #380 £ill=5 ( 8.5090 -8.5090 0.0000 ) $ Tube/Disk 40
trcl = ( 8.5090 -8.5090 0.0000 ) u=3
380 like 302 but £ill=11 trcl = ( 8.5090 -8.5090 0.0000 ) u=3 $ Assembly 40
381 0 -301 #382 £ill=5 ( 25.5245 -8.5090 0.0000 ) $ Tube/Disk 41
trcl = ( 25.5245 -8.5090 0.0000 ) u=3
382 like 302 but ~£ill=11 trcl = ( 25.5245 -8.5090 0.0000 ) u=3 ¢ Assembly 41
383 0 -301 #384 fill=5 ( 42.5399 -8.5090 0.0000 ) $ Tube/Disk 42
trcl = ( 42.5399 -8.5090 0.0000 ) u=3
384 like 302 but £i11=11 trcl = ( 42.5399 -8.5090 0.0000 ) u=3 $ Assembly 42
385 0 -302 #386 f£ill=6 ( 59.8729 -8.8265 0.0000 ) $ Tube/Disk 43
trcl = ( 59.8729 -8.8265 0.0000 ) u=3
386 like 302 but £fil1=10 trcl = ( 59.8729 -8.8265 0.0000 ) u=3 $ Assembly 43
387 0 -302 #388 f£ill=7 ( 77.5233 ~8.8265 0.0000 ) $ Tube/Disk 44
trel = ( 77.5233 -8.8265 0.0000 ) u=3
388 like 302 but £i11=10 trcl = ( 77.5233 -8.8265 0.0000 ) u=3 $ Assembly 44
389 0 -302 #390 fill=6 ( -59.8729 -26.4770 0.0000 ) $ Tube/Disk 45
trel = ( -59.8729 ~26.4770 0.0000 ) u=3 ‘
390 like 302 but £i11=10 trcl = ( -59.8729 -26.4770 0.0000 ) u=3 $ Assembly 45
391 0 -301 #392 fill=5 ( -42.5399 -25.5245 0.0000 ) $ Tube/Disk 46
trel = ( -42.5399 ~25.5245 0.0000 ) u=3
392 1like 302 but £i11=11 trcl = ( -42.5399 -25.5245 0.0000 ) u=3 $ Assembly 46
393 0 -301 #394 f£ill=5 ( -25.5245 -25.5245 0.0000 ) $ Tube/Disk 47
trcl = ( -25.5245 -25.5245 0.0000 ) u=3
394 like 302 but £ill=11 trecl = ( -25.5245 -25.5245 0.0000 ) u=3 $ Assembly 47
395 0 -301 #396 fill=5 ( -8.5090 -25.5245 0.0000 ) $ Tube/Disk 48
o trcl = ( -8.5090 -25.5245 0.0000 ) u=3
396 like 302 but £i11=11 trcl = ( -8.5090 -25.5245 0.0000 ) u=3 $ Assembly 48
397 0 =301 #398 fill=5 ( 8.5090 -25.5245 0.0000 ) $ Tube/Disk 49
trcl = ( 8.5090 -25.5245 0.0000 ) u=3
398 like 302 but £i11=11 trcl = ( 8.5090 -25.5245 0.0000 ) u=3 $ Assembly 49
399 0 -301 #400 £ill=5 ( 25.5245 -25.5245 0.0000 ) $ Tube/Disk 50
trcl = ( 25.5245 -25.5245 0.0000 ) u=3
400 1like 302 but £ill=11.trcl = ( 25.5245 -25.5245 0.0000 ) u=3 $ Assembly 50
401 0 -301 #402 £ill=5 ( 42.5399 -25.5245 0.0000 ) $ Tube/Disk 51
trcl = ( 42.5399 -25.5245 0.0000 ) u=3
402 like 302 but £i11=11 trcl = ( 42.5399 -25.5245 0.0000 ) u=3 $ Assembly 51
403 0 -302 #404 £i11=7 ( 59.8729 -26.4770 0.0000 ) $ Tube/Disk 52
trcl = ( 59.8729 -26.4770 0.0000 ) u=3
404 like 302 but £i11=10 trcl = ( 59.8729 -26.4770 0.0000 } u=3 $ Assembly 52
405 0 -302 #406 £ill=6 ( -61.2699 -44.1274 0.0000 ) $ Tube/Disk 53
trcl = ( -61.2699 -44.1274 0.0000 ) u=3
406 like 302 but £i11=10 trcl = ( -61.2699 -44.1274 0.0000 ) u=3 $ Assembly 53
407 0 -301 #408 £i11=5 ( -42.5399 -42.5399 0.0000 ) $ Tube/Disk 54
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trel = ( -42.5399 -42.5399 0.0000 ) u=3
408 like 302 but £ill=11 trcl = ( -42.5399 -42.5399 0.0000 ) u=3 $ Assembly 54
409 0 . =301 #410 £111=5 ( -25.5245 -42.5399 0.0000 ) $ Tube/Disk 55
trecl = ( -25.5245 -42.5399 0.0000 ) u=3
410 like 302 but £fill=11 trcl = ( -25.5245 -42.5399 0.0000 ) u=3 $ Assembly 55
411 0 -301 #412 £ill=5 ( -8.5090 -42.5399 0.0000 ) $ Tube/Disk 56
trcl = ( -8.5090 -42.5399 0.0000 ) u=3
412 1like 302 but £fill=11 trcl = ( -8.5090 -42.5399 0.0000 ) u=3 $ Assembly 56
413 0 -301 #414 £ill=5 ( 8.5090 -42.5399 0.0000 ) $ Tube/Disk 57
trel = ( 8.5090 -42.5399 0.0000 ) u=3
414 like 302 but £ill=11 trecl = ( 8.5090 -42.5399 0.0000 ) u=3 $ Assembly 57
415 0 -301 #416 £ill=5 ( 25.5245 -42.5399 0.0000 ) . $ Tube/Disk 58
trel = ( 25.5245 -42.5399 0.0000 ) u=3
416 like 302 but £fill=11 trcl = { 25.5245 -42.5399 0.0000 ) u=3 $ Assembly 58
417 0 -301 #418 fill=5 ( 42.5399 -42.5399 0.0000 ) $ Tube/Disk 59
‘ trcl = ( 42.5399 -42.5399 0.0000 ) u=3
418 like 302 but £i11=11 trcl = ( 42.5399 -42.5399 0.0000 ) u=3 $ Assembly 59
419 0 -302 #420 f£ill=7 ( 61.2699 -44.1274 0.0000 ) $ Tube/Disk 60
trel = ( 61.2699 -44.1274 0.0000 ) u=3 |
420 like 302 but £i11=10 trcl = ( 61.2699 -44.1274 0.0000 ) u=3 $ Assembly 60
421 0 -302 #422 fill=6 ( -44.1274 -61.2699-0.0000 ) $ Tube/Disk 61
trcl = ( -44.1274 -61.2699 0.0000 ) u=3
422 like 302 but £i11=10 trcl = ( -44.1274 -61.2699 0.0000 ) u=3 $ Assembly 61
423 0 -302 #424 £ill=6 ( -26.4770 -59.8729 0.0000 ) $ Tube/Disk 62
trcl = ( -26.4770 -59.8729 0.0000 ) u=3
424 1like 302 but £i11=10 trcl = ( -26.4770 -59.8729 0.0000 ) u=3 $ Assembly 62
425 0 -302 #426 f£fill=6 ( -8.8265 -59.8729 0.0000 ) $ Tube/Disk 63
trcl = ( -8.8265 -59.8729 0.0000 ) u=3 :
426 like 302 but £fil1=10 trcl = ( -8.8265 -59.8729 0.0000 ) u=3 $ Assembly 63
427 0 -302 #428 £ill=6 ( 8.8265 -59.8729 0.0000 ) $ Tube/Disk 64
trcl = ( 8.8265 -59.8729 0.0000 ) u=3 :
428 like 302 but £i11=10 trcl = ( 8.8265 -59.8729 0.0000 ) u=3 $ Assembly 64
429 0 -302 #430 £ill=6 ( 26.4770 -59.8729 0.0000 ) $ Tube/Disk 65
trel = ( 26.4770 -59.8729 0.0000 ) u=3
430 like 302 but £ill1=10 trcl = ( 26.4770 -59.8729 0.0000 ) u=3 § Assembly 65
431 0 . -302 #432 £ill=7 ( 44.1274 -61.2699 0.0000 ) $ Tube/Disk 66
trcl = ( 44.1274 -61.2699 0.0000 ) u=3
432 like 302 but £ill=10 trcl = ( 44.1274 -61.2699 0.0000 ) u=3 $ Assembly 66
433 0 -302 #434 £ill=7 ( -8.8265 -77.5233 0.0000 ) $ Tube/Disk 67
trcl = ( -8.8265 -77.5233 0.0000 ) u=3
434 like 302 but £i11=10 trcl = ( -8.8265 -77.5233 0.0000 ) u=3 $ Assembly 67
435 0 -302 #436 £ill=7 ( 8.8265 -77.5233 0.0000 ) $ Tube/Disk 68
. trcl = ( 8.8265 -77.5233 0.0000 ) u=3 '
436 like 302 but £il1=10 trcl = ( 8.8265 -77.5233 0.0000 ) u=3 $ Assembly 68
437 0 +303 +304 $ Canister Cavity Q1

#303 #311 #313 #315 #325 #327 #329 #331 #341
#304 #312 #314 #316 #326 #328 #330 #332 #342
#343 #345 #347 #359 #361 #363 #365 #367
#344 #346 #348 #360 #362 #364 #366 #368
fill=4 u=3
438 0 +303 -304 $ Canister Cavity Q2
#301 #305 #307 #309 #317 #319 #321 #323 #333
#302 #306 #308 #310 #318 #320 #322 #324 #334
#335 #337 #339 #349 #351 #353 #355 #357
#336 #338 #340 #350 #352 #354 #356 #358
£ill=4 u=3
439 0 -303 -304 $ Canister Cavity Q3
#369 #371 #373 #375 #377 #389 #391 #393 #395
#370 #372 #374 #376 #378 #390 #392 #394 #396
#405 #407 #409 #411 #421 #423 #425 #433
#406 #408 #410 #412 #422 #424 #426 #434
£ill=4 . u=3
440 0 =303 +304 $ Canister Cavity Q4
#379 #381 #383 #385 #387 #397 #399 #401 #403
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#380 #382 #3B4 #386 #388 #398 #400 #402 #404
#413 #415 #417.#419 #427 #429 #431 #435
#414 #416 #418 #420 #428 #430 #432 #436

£ill=4 u=3
C Cells - Canister v1.0
501 © -501 £i11=3 u=2 § Cavity
502 6 ~7.9400 -507 +501.3 u=2 $ Canister Bottom
503 0 -502 +501.2 =505 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Bottom Drain Port
504 0 -503 +505 -506 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Middle Drain Port
505 6 -7.9400 -504 +506 -507.2 trcl = ( 72.8704 22.2787 0.0000 ) u=2 $ Top Drain Port
506 like 503 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Bottom Vent Port
507 like 504 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Middle Vent Port
508 like 505 but trcl = ( -72.8704 -22.2787 0.0000 ) u=2 $ Top Vent Port
509 6 -7.9400 -507 -501.3 +501.1 u=2 $ Canister Shell
510 6 -7.9400 -507 -501.1 +501.2 #503 #504 #505 #506 #507 #508 u=2 $ Lid
511 0 +507 u=2 $ Outside
C Transfer Cask Cells - v4.0
601 0 ~-601 -602 f£ill=2 ( 0.0000 0.0000 2.5400 ) u=l $ Cavity
602 7 -7.8212 -601 +602 -606 u=l $ Bottom forging
603 7 -7.8212 -603 +602 +606 -607 +613 u=1 $ Inner shell
604 10 -11.344 -604 +603 +606 -607 +613 u=1l $ Lead shell
605 11 -1.6316 -605 +604 +606 -607 +613 u=1 $ NS-4-FR.
606 7 -7.8212 -601 +605 +606 -607 +613 wu=1 $ Outer shell
607 7 -7.8212 -601 +602 +607 u=l $ Top forging
608 7 -7.8212 -601 +602 -613 u=1l $ Trunnion
609 7 -7.8212 (-608 +609 -615) : (-608 -610 -615) u=1l $ Door rail
610 7 ~-7.8212 -614 -611 +612 -615 u=1l $ Door steel
611 0 +601 #609 #6110 u=1l § void
C Detector Cells - Axial Biasing
700 0 -700 £ill=1 $ Surface
800 0 -800 +700 $ 1ft
900 0 -900 +700 +800 $ 1m
1000 O -~-1000 +700 +800 +900 $ 2m
1100 0 -1100 +700 +800 +900 +1000 $ 4m
1200 0 +700 .+800 +900 +1000 +1100 $ Exterior
C Fuel Assembly Surfaces - v1.0
1 RPP ~7.1247 7.1247 -7.1247 7.1247- 0.0000 261.9502 $ Assy
2 Pz 27.2796 S Lower Nozzle/Fuel
3 PZ 238.0996 $ Fuel/Upper Plenum
4 PZ 251.1298 S Upper Plenum/Upper Nozzle
C Surfaces - Standard Fuel Tube v1.0
101 RPP -7.3076 7.3076 -7.3076 7.3076 0.0000 274.4470 $ Tube void
102 RPP -7.4295 7.4295 -7.4295 7.4295 0.0000 249.5550 $ Tube
103 RPP -6.5913 6.5913 7.4295 7.6200 2.0320 245.8720 $ Absorber +Y
104 RPP -6.5913 6.5913 7.6200 7.6657 2.0320 245.8720 $ Cladding +Y
105 RPP 7.4295 7.6200 -6.5913 6.5913 2.0320 245.8720 $ Absorber +X
106 RPP 7.6200 7.6657 -6.5913 6.5913 2.0320 245.8720 $ Cladding +X
C Surfaces - DFC Fuel Tube v1.0
107 RPP -7.6251 7.6251 -7.6251 7.6251 0.0000 274.4470 $ Tube void
108 RPP ~7.7470 7.7470 -7.7470 7.7470 0.0000 249.5550 $ Tube
109 RPP -6.5913 6.5913 7.7470 7.9375 2.0320 245.8720 $ Absorber +Y
110 RPP -6.5913 6.5913 7.9375 7.9832 2.0320 245.8720 $ Cladding +Y
111 RPP 7.7470 7.9375 -6.5913 6.5913 2.0320 245.8720 $ Absorber +X
112 RPP 7.9375 7.9832 -6.5913 6.5913 2.0320 245.8720 $ Cladding +X
¢ Surface Cards - Disk Stack v1.0
201 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.5875 88.1380 $ Structural disk
202 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 1.2700 87.7951 $ Heat transfer disk
203 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 2.5400 88.0491 s Weldment disk

¢ Surface Cards - Basket v1.0

301 RPP -7.7711 7.7711 -7.7711 7.7711 0.0000 274.4470 $ Std opening

302 RPP -8.0899 8.0899 -8.0899 8.0899 0.0000 274.4470 $ DFC opening
303 PY 0.0000 $ Cut plane : .
304 PX 0.0000 $ Cut plane
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C Surfaces - Canister v1.0

501
502
503
504
505
506
507

RCC
Cz
Cz
CzZ
PZ
PZ
RCC

0.0000 0.0000 0.0000 0.0000 0.0000 274.4470 88.4428 $ Cavity
1.3843 $ Bot Cylinder Radius
5.0800 . $ Mid Cyclinder Radius
5.7150 $ Top Cylinder Radius
282.8798 $ Port plane bot/mid
289.3822 $ Port plane mid/top

0.0000 0.0000 -2.5400 0.0000 0.0000 294.7670 89.7128 $ Canister

C Transfer Cask Surfaces - v4.0

601
602
603
604
605
606
607
608
609
610
611
612
613
614

615

RCC
cz
cz
cz
cz
Pz
Pz
RPP
PY
pY
PY
pY
RCC
RHP

RCC

C Axial

700
701
702
703
704
705
706
707
708
709

RC
Cz
Cz
CZ
Cz
Cz

Cz:

Cz
CZ
Cz

C Axial

800
801
802
803
804
805
806
807
808
809

RC
Cz
CZ
CzZ
CZ
C2
Cz
Cz
Cz

‘Cz

0.0000 0.0000 0.0000 0.0000 0.0000 313.6900 109.8550 §$ Cask
90.8050 $ Cavity
92.7100 $ Inner shell OR
101.6000 $ Lead shell OR
106.6800 $ Outer ‘shell IR
2.5400 $ Bottom forging
308.6100 $ Top forging
~110.1852 110.1852 -107.3150 107.3150 -24.1300 0.0000 $ Door container
95.8850 . $ Inside rail +y
~-95.8850 $ Inside rail -y
95.4024 $ Door +y
-95.4024 S Door -~y
-109.8550 0.0000 275.5900 219.7100 0.0000 0.0000 12.7000 $ Trunnion
0.0000 0.0000 -24.1300 0.0000 0.0000 24.1300 $ Door prism
109.6679-0.0000 0.0000 87.5826 -66.1670 0.0000
-87.5826 -66.1670 0.0000 :
0.0000 0.0000 -24.1300 0.0000 0.0000 24.1300 109.8550 $ Door container
Detector DBA (Surface)
Cc 0.0000 0.0000 -24.2300 0.0000 0.0000 338.0200 109.9550
10.9955
21.9910.
32.9865
43.9820
54.9775
65.9730
76.9685
87.9640
98.9595
Detector DBB (1ft)
Cc 0.0000 0.0000 -54.7100 0.0000 0.0000 368.5000 140.4350
14.0435
28.0870
42.1305
56.1740
70.2175
84.2610
98.3045
112.3480
126.3915.

C Axial Detector DBC (1lm)

900 RCC 0.0000 0.0000 -124.2300 0.0000 0.0000 438.0200 209.9550
901 Cz 20.9955 )

90z CZ 41.991¢

903 CZ 62.9865

904 Cz 83.9820

905 CZ 104.9775

906 CZ 125.9730

907 CZ 146.9685

908 CZ 167.9640

909 CZ 188.9595

C Axial Detector DBD (2m) .
1000 RCC 0.0000 0.0000 -224.2300 0.0000 0.0000 538.0200 309.9550
1001 Cz 30.9955

1002 Cz 61.9910

1003 CzZ 92.9865
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1004 Cz 123.9820

1005 Cz 154.9775

1006. Cz 185.9730

1007 Cz 216.9685

1008 CZz 247.9640

1009 Cz 278.9595

C Axial Detector DBE (4m)
1100 RCC 0.0000 0.0000 -~424.2300 0.0000 0.0000 738.0200 509.9550
1101 Cz 50.9955

1102 CzZ 101.9910

1103 CzZ 152.9865

1104 CzZ 203.9820

1105 Cz 254.9775

1106 Cz 305.9730

1107 CzZ 356.9685

1108 Cz 407.9640

1109 CZ 458.9595

C
C Materials List ~ Common Materials - wl.0
C
C Homogenized Lower Nozzle
ml 24000 -1.9000E-01
25055 -2.0000E-02
26000 -6.9500E-01 .
28000 -9.5000E-02-
C Homogenized UO2 Fuel
m2 24000 -2.9967E-02
25055 -3.1544E-03
26000 -1.0961E-01
28000 -1.4983E-02
92235 -2.6729E-02
92238 -7.1574E-01
8016 -9.9810E-02
C Homogenized Upper Plenum
m3 24000 -1.9000E-01
25055 -2.0000E-02
26000 -6.9500E-01
28000 -9.5000E-02
C Homogenized Upper Nozzle
md 24000 -=0.190 25055 -0.020 26000 -0.695
- 28000 -0.095
C Water
m5 1001 2 8016 1
C Stainless Steel
mb 24000 ~0.190 25055 -0.020 26000 -0.695
28000 -0.095
C Carbon Steel .
m7 26000 ~0.99 6012 -0.01
C Neutron Poison
m8 13027 ~0.8466 5010 -0.0216 5011 -0.0985
6012 ~0.0333
C Aluminum

m9 13027 ~1.0

C Lead

ml0 82000 ~1.0

C NS-4-FR

mll 5010 ~-9.3127E-04 13027 -2.1420E-01 6012 -2.7627E-01

5011 -3.7721E-03 1001 -6.0012E-02 7014 -1.9815E-02
8016 -4.2500E-01
C Concrete
ml2 26000 -0.014 20000 -0.044 14000 -0.337
1001 -0.010 8016 -0.532 11023 -0.029
13027 -0.034 ’
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C Vent Port Middle Cylinder

ml3 24000 -0.190 25055 -0.020 26000 =0.695
28000 -0.095

C Damaged Lower Nozzle

mi5 24000 -2.7312E-02
25055 -2.8750E-03 .
26000 -9.9905E-02
28000 ~1.3656E-02
© 92235 -2.7172E-02
92238 -7.2761E-01
8016 -1.0147E-01
nonu $ Disable subcritical multiplication
C
C Cell Importances
C
Cdimp:n 1 244r O
C
C BWR Source Definition - Lower Nozzle - DamagedNut - PrefD
C .
sdef x=dl y=d2 z=d3 erg=d4 cell=700:601:501:d5:6
sil =7.1247 7.1247
spl 01
s1i2 ~7.1247 7.1247
sp2 01
si3 0.0000 27.2796
sp3 01
si4 1.000E~-11 7.090E-08 5.500E-07 1.500E-06 4.000E-06 1.600E-05
4.810E-05 1.660E-04 3.540E-04 9.610E-04 2.950E-03 9.120E-03
2.480E-02 6.740E-02 1.100E-01 3.900E-01 6.400E-01 1.740E+00
2.870E+00 3.680E+00 4.720E+0C 6.070E+00 7.000E+00 8.250E+00
1.000E+01 1.125E+01 1.250E+01 1.360E+01 1.460E+01
sp4 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 C.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 2.4850E+01 6.1350E+04 1.7620E+05 7.3960E+05
6.2630E+05 2.6030E+05 1.4660E+05 7.8130E+04 2.3350E+04 1.3530E+04
5.0380E+03 1.6060E+03 4.8350E+02 1.1600E+02 0.0000E+00
C Source Information
si5 1 302 304
’ 306 308 310 312 314 316
318 332
334 348
350 352 366 368
370 372 386 388
390 404
406 420
422 424 426 428 430 432
434 436
C Source Probability
sp5 0.36 0.36
0.36 0.36 0.36 0.36 0.36 0.36
0.36 0.36
0.36 - 0.36
0.36 0.36 0.36 0.36
0.36-0.36 0.36 0.36
0.36 0.36
0.36 0.36
0.36 0.36 0.36 0.36 0.36 0.36
0.36 0.36
mode n
nps 9100000
C

C ANSI/ANS-6.1.1-1977 - Neutron Flux-to-Dose Conversion Factors

C
C

(mrem/hr) /{neutrons/cm2-sec)
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. de0 2.5E~08 1E-07 1E~06 0.00001 0.0001 0.001 0.01
0.1 0.512.557 10 :
14 20
dafo 3.67E-03 3.67E-03 4.46E-03 4.54E-03 4.18E-03 3.76E-03 3.56E-03
2.17E-02 9.26E-02 1.32E-01 1.25E-01 1.56E-01 1.47E-01 1.47E-01
2.08E-01 2.27E-01 :
Cc
C Weight Window Generation - Bottom Axial
C
wwg 2 0 000
wwp:n 5 3 50 -10
mesh geom=cyl ref=9 9 4 origin=0.1 0.1 -524
imesh 88.4 89.7 90.8 92.7 101.6 106.7 109.9 609.9
iints 51111111
jmesh 500 524 527 554 765 778 789 801 819.1319
jints 1 11 121011121
kmesh 1
kints 1
wwge:n le-5 le~-3 1 20
fc2 Axial Surface Tally
f2:n +700.3
fm2 7.2567E+07
fs2 ~701 -702 -703 -704 =-705 -706
-707 -708 -709 T
t£2 - :
fcl2 Axial 1ft Tally
£12:n +800.3
fml2 7.2567E+07
fs12 -801 -802 -803 -804 -805 -806
-807 -808 -809 T
tfl2
fc22 Axial 1m Tally
£22:n +900.3 '
fm22 7.2567E+07
fs22 -901 -902 -903 -904 -905 -906
-907 -908 -~909 T
tf22
fc32 Axial 2m Tally
£32:n +1000.3
fm32 7.2567E+07
fs32 -1001 -1002 -1003 -1004 - -1005 -1006
-1007 -1008 -1009 T
tf32
fcd2 Axial 4m Tally
f42:n +1100.3
fmd2 7.2567E+07
£fs42 -1101 -1102 -1103 -1104 -1105 -1106
~-1107 -1108 -1109 T .
tfd2-
C
C
C Print Control
C
prdmp -30 -60 1 2
print
C
C Random Number Generator
C
rand gen=2 seed=19073486328125 stride=152917 hist=1
C
C Rotation Matrix
C .
C 5.625 degree rotation around z-axis
*TR1 0.0 0.0 0.0 5.625 95.625 90 -84.375 5.625 90 90 90 0
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C 11.25 degree rotation around z-axis .

*TR2 0.0 0.0 0.0 11.250 101.250 90 -78.750 11.250 90 90 90 0

C 16.875 degree rotation around z-axis

*TR3 0.0 0.0 0.0 16.875 106.875 90 -73.125 16.875 90 90 90 0

C 22.5 degree rotation around z-axis

*TR4 0.0 0.0 0.0 22.500 112.500 90 -67.500 22.500 90 90 90 O

C 28.125 degree rotation around z-axis .

*TR5 0.0 0.0 0.0 28.125 118.125 90 -61.875 28.125 90 90 90 O

C 33.75 degree rotation around z-axis

*TR6 0.0 0.0 0.0 33.750 123.750 90 -56.250 33.750 90 90 90 0

C 39.375 degree rotation around z-axis

*TR7 0.0 0.0 0.0 39.375 129.375 90 -50.625 39.375 90 90 90 ©

C 45 degree rotation around z-axis

*TR8 0.0 0.0 0.0 45.000 135.000 90 -45.000 45.000 90 90 90 ©

C 50.625 degree rotation around z-axis

*TR9 0.0 0.0 0.0 50.625 140.625 90 -39.375 50.625 90 90 90 O

C 56.25 degree rotation around z-axis

*TR10 0.0 0.0 0.0 56.250 146.250 90 -33.750 56.250 90 90 90 O
C 61.875 degree rotation around z-axis

*TR11 0.0 0.0 0.0 61.875 151.875 90 -28.125 61.875 90 90 %0 0O
C 67.5 degree rotation around z-axis

*TR12 0.0 0.0 0.0 67.500 157.500 90 -22.500 67.500 90 90 90 0
C 73.125 degree rotation around z-axis

*TR13 0.0 0.0 0.0 73.125 163.125 90 -16.875 73.125 90 90 90 O
C 78.75 degree rotation around z-axis

*TR14 0.0 0.0 0.0 78.750 168.750 90 -11.250 78.750 90 90 90 O
C 84.375 degree rotation around z-axis )
*TR15 0.0 0.0 0.0 84.375 174.375 90 -5.625 84.375 90 9090 0

C 95.625 degree rotation around z-axis ,
*TR16 0.0 0.0 0.0 95.625 185.625 90 5.625 95.625 90 90 90 0 . ¢
C 101.25 degree rotation around z-axis . ’
*TR17 0.0 0.0 0.0 101.250 191.250 90 11.250 101.250 90 90 90 0
C 106.875 degree rotation around z-axis -

*TR18 0.0 0.0 0.0 106.875 196.875 90 16.875 106.875 90 90 90 O
C 112.5 degree rotation around z-axis

*TR19 0.0 0.0 0.0 112.500 202.500 90 22.500 112.500 90 90 90 O
C 118.125 degree rotation around z-axis

*TR20 0.0 0.0 0.0 118.125 208.125 90 28.125 118.125 90 90 90 0
C 123.75 degree rotation around z-axis )
*TR21 0.0 0.0 0.0 123.750 213.750 90 33.750 123.750 90 90 90 O
C 129.375 degree rotation around z-axis

*TR22 0.0 0.0 0.0 129.375 219.375 90 39.375 129.375 90 90-90 0
C 135 degree rotation around z-axis

*TR23 0.0 0.0 0.0 135.000 225.000 90 45.000 135.000 90 90 90 O
C 140.625 degree rotation around z-axis

*TR24 0.0 0.0 0.0 140.625 230.625 90 50.625 140.625 90 90 90 O
C 146.25 degree rotation around z-axis

*TR25 0.0 0.0°0.0 146.250 236.250 90 56.250 146.250 90 90 90 O
C 151.875 degree rotation around z-axis

*TR26 0.0 0.0 0.0 151.875 241.875 90 61.875 151.875 90 90 90 0
C 157.5 degree rotation around z-axis

*TR27 0.0 0.0 0.0 157.500 247.500 90 67.500 157.500 90 90 90 ©
C 163.125 degree rotation around z-axis

*TR28 0.0 0.0 0.0 163.125 253.125 90 73.125 163.125 90 90 90 O
C 168.75 degree rotation around z-axis

*TR29 0.0 0.0 0.0 168.750 258.750 90 78.750 168.750 90 90 90 O
‘C 174.375 degree rotation around z-axis

*TR30 0.0 0.0 0.0 174.375 264.375 90 84.375 174.375 90 90 90 0
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6.0 CRITICALITY EVALUATION

This chapter provides the criticality evaluation of the NAC-MPC storage system and
demonstrates that the NAC-MPC storage system is subcritical in accordance with the
requirements of 10 CFR 72.124(a), 10 CFR 72.236(c) and Chapter 6 of NUREG-1536. The
evaluations show that the effective neutron multiplication factor of the NAC-MPC system is less
than 0.95, including biases and uncertainties under normal, off-normal and accident conditions.

The NAC-MPC storage system is comprised of a transportable storage canister (canister), a
transfer cask and a vertical concrete cask (storage cask). The canister comprises a stainless steel
canister and a basket. The basket comprises fuel tubes held in place with stainless steel support
disks and tie rods. The transfer cask containing the canister and basket is loaded underwater in
the spent fuel pool. Once loaded with fuel, the canister is drained, dried, inerted, and welded
shut. The transfer cask is then used to transfer the canister to the storage cask where it is stored
until transported off-site.

Under normal conditions, such as loading in a spent fuel pool, moderator (water) is present in the
canister while it is in the transfer cask. Also, during draining and drying operations, the
moderator is present and its density will vary. Thus, the criticality evaluation of the transfer cask
includes a variation in moderator density and a determination of optimum moderator density.
Assuming the most reactive mechanical basket configuration, moderator intrusion into the
canister and moderator intrusion into the fuel cladding (100% fuel failure) bounds all normal,-
off-normal and accident conditions. |

Under normal storage conditions, moderator is not present in the canister. However, access to
the environment is possible via the air inlets in the storage cask and the convective heat transfer
annulus between the canister and the storage cask steel liner. This provides paths for moderator
intrusion during a flood. Under off-normal conditions, moderator intrusion into the convective
heat transfer annulus is evaluated. Under accident conditions of the cask loaded with intact fuel,
it is hypothetically assumed that the canister confinement fails, and moderator intrusion into the
canister and into the fuel cladding (100% fuel failure) is evaluated. This is a highly conservative
assumption, since, as shown in Chapters 3 and 11, there are no design basis normal, off-normal
or accident conditions that result in the failure of the canister confinement boundary that would
allow the intrusion of water. |

6.1-1
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The NAC-MPC is provided in three configurations. The first is designed to store up to 36 Yankee
Class spent fuel assemblies and is referred to as the Yankee-MPC. The second is designed to store
up to 26 Connecticut Yankee (CY) spent fuel assemblies and is referred to as the CY-MPC. The
third, MPC-LACBWR, is designed to store up to 68 Dairyland Power Cooperative La Crosse
Boiling Water Reactor(LACBWR) spent fuel assemblies, including up to 32 LACBWR damaged
~fuel cans. The transportable storage canister (canister) configurations differ primarily in fuel
basket design, but also differ in overall length and weight. There are corresponding differences in
the principal dimensions and weights of the transfer cask and vertical concrete casks used with
each of these NAC-MPC storage systems. |
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6.1 Discussion and Results

A description of the Yankee Class fuel and a summary of the results of the Yankee-MPC
criticality evaluation are presented in Section 6.1.1. The description of the Connecticut Yankee
fuel and a summary of the CY-MPC criticality results are presented in Section 6.1.2. The
description of the LACBWR fuel and a summary of the MPC-LACBWR criticality results are
presented in Appendix 6.A. ‘ '

The Yankee-MPC criticality evaluation is performed using the SCALE 4.3 Criticality Safety
Analysis Sequence (CSAS). This sequence uses KENO-Va Monte Carlo analysis to determine
the effective neutron multiplication factor, k.. The CY-MPC configurations are evaluated using
the MONKS8A Monte Carlo Program. Consequently, these configurations are evaluated using
different modeling and analysis techniques, but similar fuel and system assumptions are
conservatively established. These conservative assumptions include:

No fuel burnup (fresh fuel assumption).

No fission product build up as a poison.

Fuel assemblies of the most reactive type.

U0, fuel density at 95% of theoretical.

No dissolved boron in the spent fuel pool water (water temperature 293°K).

Infinite cask array.

Moderator intrusion into the intact fuel rod clad/pellet gap under accident conditions.

e IRCN A e

A most reactive mechanical configuration.

In addition, consistent with Section 6, Part IV of NUREG-1536, 75% of the specified minimum
198 loading in the BORAL plates is assumed.

The evaluation of the two NAC-MPC storage systems, the spent fuel stored in these two systems,
and the criticality evaluation methods used are described separately in the appropriate sections

and/or appendix of this chapter.

6.1.1 Yankee-MPC System Criticality Discussion and Results

The criticality evaluation of the Yankee-MPC is performed with the SCALE 4.3 (ORNL)
Criticality Safety Analysis Sequence (CSAS)(Landers). This sequence includes KENO-Va
(Petrie) Monte Carlo analysis to determine the effective neutron multiplication factor (keg). The
27-group ENDF/B-IV neutron library (Jordan) is used in all calculations. CSAS with the
27-group library is benchmarked by comparison to 63 critical experiments relevant to Light
Water Reactor fuel in storage and transport casks. ’

6.1.1-1
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Criticality control in the Yankee-MPC canister basket is achieved using a flux trap principle.
The flux trap principle controls the reactivity in the interior of each of the three basket
configurations. In the first of the configurations, all fuel tubes are separated by a flux trap that is
formed by surrounding the tube with stainless steel support disks and four 0.01g '°B/cm®
(minimum) areal density BORAL sheets, which are held in place by stainless steel covers. In the
second configuration, the size of the four fuel tubes (one outer tube in each quadrant of the
basket, as shown in Figure 6.3.1-4) is increased by removing the BORAL sheets from the outside
of the tubes. The remainder of the tubes have BORAL sheets on each of the four sides. In the
third configuration, the four enlarged fuel tubes, which do not have BORAL sheets, are replaced
with screened damaged fuel cans. The remainder of the fuel tubes have BORAL sheets on all
four sides. The spacing of the fuel tubes is maintained by the stainless steel support disks. These
disks provide water gap spacings between tubes of 0.875, 0.810, or 0.750 inches, depending on
the position of the fuel tube in the basket. When the canister is flooded with water, fast neutrons
leaking from the fuel assemblies are thermalized in the water gaps and are absorbed in the
BORAL sheets before causing a fission in an adjacent fuel assembly. The Yankee-MPC basket
can accommodate up to 36 Yankee Class Zircaloy-clad assemblies with a nominal initial
enrichment of 4.0 wt % 2*>U or 36 Yankee Class stainless steel-clad assemblies with a nominal
initial enrichment of 4.94 wt % *U.

Criticality evaluations are performed for both the transfer and storage casks under normal, off-
normal and accident conditions applying the conservative conditions and assumptions described
in Section 6.1. As specified, these consider the most reactive fuel assembly type, worst case
mechanical basket configuration and variations in moderator density. The maximum effective
neutron multiplication factor with bias and uncertainties for the transfer cask is 0.9021. The
maximum multiplication factor with bias and uncertainties for the storage cask is 0.4503 under
normal dry storage conditions and 0.9018 under the hypothetical accident conditions involving
full moderator intrusion. The maximum bias and uncertainty adjusted reactivities for the basket
containing the four enlarged fuel tubes are slightly higher at 0.9175 for transfer conditions and
0.9182 for a hypothetical storage accident condition involving full moderator intrusion.

Analysis of simultaneous moderator density variation inside and outside either the transfer or
storage casks shows a monotonic decrease in reactivity with decreasing moderator density. Thus,
the full moderator density condition bounds any off-normal or accident situation. Analysis of
moderator intrusion into the storage cask heat transfer annulus with the canister dry shows a slight
decrease in reactivity from the completely dry condition.

6.1.1-2
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Appendix 6.A CRITICALITY EVALUATION - MPC-LACBWR
MPC STORAGE SYSTEM FOR DAIRYLAND POWER
COOPERATIVE LA CROSSE BOILING WATER REACTOR
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6.A CRITICALITY EVALUATION OF THE MPC-LACBWR STORAGE SYSTEM

This appendix documents the method, input, and result of the criticality analysis of the
LACBWR payload in the NAC-MPC system. The results demonstrate that the effective neutron
multiplication factor, Keg, of the system under normal conditions, or off-normal and accident
events, is less than 0.95 including biases and uncertainties. The MPC-LACBWR system design
meets the criticality requirements of 10 CFR 72 [A1] and Chapter 6 of NUREG-1536 [A2].

6.A-1
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6.A.1 Discussion and Results

The cask system consists of a TSC (Transportable Storage Canister), a transfer cask, and a.
concrete cask. The system is designed to safely store up to 68 LACBWR fuel assemblies of
which up to 32 may be classified as damaged and be placed into damaged fuel cans (DFCs). The
TSC is comprised of a stainless steel canister and a basket within which fuel is loaded. The DFC
provides a screened container to prevent gross fissile material release into the TSC cavity from
failed fuel rod clad. The TSC is loaded into the concrete cask for storage. A transfer cask is
used for handling the TSC during loading of spent fuel. Fuel is loaded into the TSC contained
within the transfer cask underwater in the spent fuel pool. Once loaded with fuel, the TSC
closure lid is welded and the TSC is drained, dried and backfilled with helium. The transfer cask
is then used to move the TSC into or out of the concrete cask. The transfer cask provides
shielding during the TSC loading and transfer operations.

Under normal conditions, such as loading in a spent fuel pool, moderator (water) is present in the
TSC during the initial stages of fuel transfer. During draining and drying operations, moderator
with varying density is present. Thus, the criticality evaluation of the transfer cask includes a
variation in moderator density and a determination of optimum moderator density. Cask
accident conditions are bounded by inclusion in the analysis of the most reactive mechanical
basket configuration as well as moderator intrusion into the fuel cladding, and preferential
flooding of the DFCs.

Structural analyses demonstrate that the TSC confinement boundary remains intact through all
storage operating conditions. Therefore, moderator is not present in the TSC while it is in the
concrete cask. However, access to the concrete cask interior environment is possible via the air
inlets and outlets and the heat transfer annulus between the TSC and the cask steel liner. This
access provides paths for moderator intrusion during a flood. Under off-normal and accident
conditions, moderator intrusion into the convective heat transfer annulus is evaluated.

System criticality control is achieved through the use of neutron absorber sheets (BORAL®)
attached to the exterior faces of the fuel tubes. Individual fuel assemblies are held in place by
stainless steel structural disks. The basket design includes 68 fuel tubes, one tube per fuel
assembly or DFC, with the DFC tubes having a slightly larger (oversized) opening.

Criticality evaluations rely on modeled neutron absorber '°B loadings of 0.015 g/cm®. The
modeled areal density is arrived at by multiplying the minimum 0.02 g/cm® B areal density
specified for the absorber by a 75% efficiency factor.

MCNP [A3], a three-dimensional Monte Carlo code, is used in the system criticality analysis.
Evaluations are primarily based on the ENDF/B-VI continuous energy neutron cross-section

6.A.1-1
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library [A4] available in the MCNP distribution. Nuclides for which no ENDF/B-VI data is
available are set to the latest cross-section sets available in the code distribution. The code and
cross-section libraries are benchmarked by comparison to a range of critical experiments relevant
to light water reactor fuel in storage and transport casks. An upper subcritical limit (USL) for the
system is determined based on guidance given in NUREG/CR-6361 [A9].

Key assembly physical characteristics and maximum initial enrichment for the loading of the two
LACBWR fuel assembly types are shown in Table 6.A.1-1, with the allowed loading
configuration shown in Figure 6.A.1-1. Maximum enrichment is defined as planar-average
enrichment for the variably enriched Exxon (EX) assemblies.

Undamaged fuel assemblies are evaluated with a full, nominal set of fuel rods. Fuel rod (lattice)
locations may contain filler rods. A filler rod must occupy, at a minimum, a volume equivalent
to the fuel rod it displaces. Filler rods may be placed into the lattice after assembly in-core use
or be designed to replace fuel rods prior to use. The undamaged Exxon assembly must contain
its nominal set of inert rods. ‘

The maximum multiplication factors (ks +20) are calculated, using conservative assumptions,
for the transfer and concrete casks. The USL applied to the analysis results is 0.9372 per Section
6.A.5. Maximum reactivities are pfoduced by the damaged fuel payloads. The results of the
analyses are presented in detail in Section 6.A.4.4 and are summarized as follows.

Water Density (g/cc)
Operating TSC DFC TSC
Cask Body Condition Interior | Interior Exterior Kesrt26
Transfer - 0.0001 0.0001 0.0001 0.35333
Transfer - 0.9982 0.9982 0.0001 0.87655
Transfer - 0.9982 0.9982 0.9982 0.87636
Transfer - 0.0001 0.9982 0.9982 0.91423
Transfer -~ 0.0001 0.9982 0.0001 0.93014
Storage Normal 0.0001 0.0001 0.0001 0.34222
Storage Accident 0.0001 0.0001 0.9982 0.33691

Analysis of moderator density in the canister shows a monotonic decrease in reactivity with
decreasing moderator density for undamaged fuel. The full moderator density TSC interior
condition bounds any off-normal or accident condition with the exception of the preferentially
flooded DFC case. Analysis of moderator intrusion into the concrete cask heat transfer annulus
with the dry TSC shows a slight decrease in reactivity from the completely dry condition.

6.A.1-2
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. Figure 6.A.1-1  Allowed Loading Configuration for LACBWR Fuel

Slot A:  Undamaged Exxon fuel maximum planar average enrichment 3.71 wt % 2°U.

Slot B:  Undamaged or damaged Exxon fuel maximum planar average enrichment
371 wt % UL

Damaged Allis Chalmers fuel maximum enrichment 3.64 wt % >°U.

Slot C:  Undamaged or damaged Exxon fuel maximum planar average enrichment
3.71 wt % *PU. |

Damaged Allis Chalmers fuel maximum enrichment 3.94 wt % >°U.

6.A.1-3
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Table 6.A.1-1 Bounding Fuel Assembly Loading Criteria
Fuel ID AC EX
Array 10x10 10x10
Number of Fuel Rods 100 96 -
Max. Active Length [in] 83 &3
Rod Pitch [in] 0.565 0.557
Rod Diameter [in] 0.396 0.394
Pellet Diameter [in] 0.350 0.343
Clad Thickness [in] 0.020 0.0220
Max. MTU® [MTU] 0.1214 | 0.1119
Number of Inert Rods"? 0 4
Listed Inert Rod OD [in] N/A 0.3940
Max. Enrichment [wt.% >°U] | 3.64/3.94% [ 3.71¥

Notes:
(1
(2)
(3)
4)

(5)

Not required for fuel assemblies located in DFC.
Inert rods comprised of stainless steel clad tube containing zirconium alloy slug.

Planar average enrichment.

Two AC fuel types, Type 1 at an enrichment of 3.64 wt % 23U and Type 2 at 3.94 wt

% 23U,

Damaged fuel cans are allowed to contain an additional 5% fissile material to account
for loose pellets not necessarily associated with the as-built assembly.

General Note: All dimensions represent nominal, cold, unirradiated values.
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6.A.2 Spent Fuel Loading

There are two primary fuel types with distinct physical characteristics, Allis Chalmers (AC) and
Exxon Nuclear Corporation (EX) fuel. AC fuel was constructed at two different enrichments

while EX fuel contains a radial enrichment pattern.. Relevant fuel characteristics are shown in
~ Table 6.A.2-1.

6.A.2-1
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Table 6.A.2-1

Fuel Assembly Characteristics
Fuel ID AC EX
Array 10x10 10x10
Number of Fuel Rods 100 96
Active Length . [in] 83.0 83.0
Rod Pitch [in] 0.5650 0.5570
Rod Diameter [in] 0.396 0.394
Pellet Diameter [in] 0.3500 0.3430
Clad Thickness [in] 0.0200 0.0220
Fuel Assembly Width [in] 5.603 5.614
Fuel Assembly Height [in] 102.34 102.45
Fuel Rod Height [in] 87.820 88.03
Upper Nozzle Height [in] 4.260 3.76
Top End-Cap Height [in] 1.280 0.386
Upper Plenum Region Height [in] 3.670 3.890
Lower Plenum Region Height [in] 0.000 0.000
Bottom End-Cap Height [in] 0.660 0.575
Gap Fuel Rod To Bottom Nozzle [in] 0.0 0.0
Lower Nozzle Height [in] 10.0 10.00
Number of Inert Rods 0 4
Listed Inert Rod OD [in] 0.0000 0.3940
Listed Inert Rod Thickness [in] 0.0000 0.0220
Upper Nozzle SS/Inconel Mass [kg] 1.950 1.350
Lower Nozzle SS/Inconel Mass [kg] 6.550 10.460
Enrichment [wt% U] | 3.64,3.94' 3.71°
Uranium Loading [kg] 120.5 108.3

! Represents Type I and Type II fuel.

6.A.2-2

2 Represents the bounding planar average enrichment. Manufacturer input lists 12 rods at -
3.12 wt % **°U, 36 rods at 3.43 wt % *°U, and 48 rods at 4.05 wt % >**U.
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6.A3 Model Specification
6.A.3.1 Description of Calculation Model

The MCNP code is used to model the storage and transfer casks containing a full load of fuel
assemblies. The system contains up to 68 fuel assemblies, with up to 32 assemblies being
damaged. The MCNP code package uses combinatorial geometry, with the option to divide the
model into self-contained Universes. The self-contained Universe structure can be used to
separate canister, cask, and fuel into individual components that can be easily modified and
checked. ’

The basic component of the geometry package is a set of general surfaces. To reduce the
required user input MCNP includes simplified expressions for cylinders and planes
perpendicular to system axes and “macrobodies” (cubes, finite cylinders, wedges, etc). Models
are constructed by combining geometry components (surfaces) into cells. Cells may be
embedded in individual Universes to simplify modeling. A given Universe may be included in
different positions within the geometry by translation. Translation allows movement in the x, v,
and z directions and rotation Lising direction cosines.

Finite cask/canister/basket/fuel models (termed cask model henceforth) are constructed for the
storage and transfer system. The cask models are constructed in a set of distinct phases. In the
first phase a fuel assembly is constructed from the basic components of the fuel assembly, i.e.,
fuel rod, inert rod (Exxon fuel), and nozzle (end-fitting). Next the basket structure is placed
within the canister cavity. The basket structure is comprised of a set of stainless steel tubes and
aluminum/B4C (BORAL®) neutron absorber panels within a stacked set of stainless steel and
aluminum disks. Fuel assemblies are placed into the canister cavity with the basket structure
superimposed on the cavity surrounding the assemblies using the Universe structure. The
canister shell and lid are placed around the loaded basket. The complete canister is then placed
into either the transfer or storage cask overpack. For damaged fuel models an additional phase is
the construction of the damaged fuel can (DFC) which surrounds the fuel material in the outer 32
- fuel tubes.

Components within the fuel region are evaluated for manufacturing tolerance effects.

6.A.3-1
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6.A.3.1.1 Fuel Assembly Models

Fuel assemblies are constructed of a top and bottom end-fitting, also referred to as top and
bottom nozzles, inert rods (EX fuel only), and fuel rods that are held via grid spacers between the
top and bottom nozzles. LACBWR assemblies do not contain channels.

The majority of fuel rods are not attached to either the top or bottom end-fitting. A limited
number of fuel rods function as tie rods that connect the top and bottom end-fittings. Fuel rods
may also be segmented. To simplify model construction all fuel rods are modeled as “floating”
between the top and bottom end-fittings. All fuel rods are modeled at the full active fuel length.
The number of fuel rods depends on the fuel design being evaluated. A fuel rod consists of: (1) a
bottom end cap, (2) an active fuel region (including clad), (4) a top plenum, and (5) a top end
cap. Spacing associated with the insulator disks is included in the end-cap definition. As stated
in the assumptions, grid spacers are not modeled.

For each fuel assembly type selected a set of Universes is constructed. Assembly Universes are
typically fuel rod, inert rod, tube/rod array, and the complete fuel assembly. Table 6.A.3-1
shows the geometry input summary sheet for the AC fuel type. Similar data is developed for the
EX model with inert rods replacing four interior fuel rods.

Partial flooding evaluations are limited to cases with a void region above the active fuel region
and canister cavity moderator from the top of the active fuel region to the canister bottom. This
configuration allows a potential reactivity increase by neutron reflection from the steel lid, while
minimizing neutron leakage in the moderated canister volume.

6.A3.12  Fuel Tube Model

The basket contains 68 fuel tubes, 36 standard size tubes and 32 DFC tubes. Each standard tube
contains up to two absorber sheets, each held to a tube face by a stainless steel cover sheet. One
standard size fuel tube is modeled for each absorber configuration which is then replicated using
the MCNP “fill” option to fill the basket. DFCs contain either three or four absorbers. Similarly,
one DFC tube is modeled for each required absorber configuration and duplicated using the “fill”
option. A sketch of a fuel tube is shown in Figure 6.A.3-1.

Key dimensions for the fuel tube are shown in shown in Table 6.A.3-2. Manufacturing
tolerances are applied within the calculated parameters.

6.A.3.1.3 DEFC Model

The basket may contain up to 32 DFCs. Each DFC is comprised of a stainless steel rectangular
box with a lid and bottom plate structure. The DFC is designed to freely drain and fill, thereby

6.A.3-2
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avoiding the potential of preferentially flooding the DFC. Key dimensions for the DFC are
shown in Table 6.A.3-3.

DFC contents included in these evaluations are;

e Undamaged clad fuel assemblies with functional grids (i.e., fuel assemblies retaining clad
and fuel rods in their as-designed configuration);

e A hypothetical fuel configuration, where the clad (stainless steel) is conservatively
removed from the model and rods are allowed to achieve increased pitch; and

* A homogenized fuel/water mixture model.

For modeling the unclad array the fuel assembly input structure is repeated, this time with no
clad or end-fitting. Homogenized fuel is modeled as a simple rectangular volume with the
maximum mixture elevations set as a variable (compact fuel to full DFC cavity height). Material
composition is then calculated based on the fuel mass within the DFC, DFC cross-section, and
moderator density within the mixture volume. |

6.A.3.1.4 Basket Model

Key dimensions for the basket are shown in shown in Table 6.A.3-4. A sketch of a support disk
is shown in Figure 6.A.3-2. Manufacturing tolerances are applied within the calculated
parameters. An MCNP Universe composed of the basket disks is constructed with no fuel or
openings. Into this Universe the disk opening, tube, DFC (if required), and payload are inserted.
Up to three fuel types may be implemented within the analysis, one for interior assemblies and
up to two in the exterior DFC slots.

The fuel assemblies (or DFC payload) are placed into the basket at their respective radial and
axial locations via the “fill” option. Fuel assembly location, DFC location, and disk opening
locations and sizes may be adjusted to any desired manufacturing tolerance and shift direction.

6.A.3.1.5 Canister Model

Criticality evaluations for the storage and transfer configurations model the system with lid and
port covers in place. A sketch of the canister model, composed of a canister cavity body,
surrounded by lid, canister shell weldment and bottom plate, is shown in Figure 6.A.3-3. To
simplify the geometry, the lid is modeled as a single cylinder with no penetrations. Parameters
required in the canister model are listed in Table 6.A.3-5.

6.A.3-3
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6.A.3.1.6 Transfer Cask Model

Model parameters for the transfer cask shown in Figure 6.A.3-4 are listed in Table 6.A.3-6. The
cask body model is an arrangement of cylindrical shells. The origin of the transfer cask Universe
(Universe 0) is the top of the shield door in the center of the cask, corresponding to the center
bottom of the canister bottom plate. The canister filling the cask cavity must, therefore, be raised
by the canister bottom thickness. The shield door is modeled by a combination of macro bodies
(RHP and RPP). The retaining ring is not included in the model. Since the transfer cask is open
to the cask exterior the cask exterior material is employed in the canister-to-cask gap.

6.A.3.1.7 Storage Cask Model

Model parameters for the storage cask shown in Figure 6.A.3-5 are listed in Table 6.A.3-7. The
cask body model is an arrangement of a cylindrical carbon steel shell surrounded by concrete.
Cask model complexity is associated with the pedestal stand and the air inlet and outlet structure.
The cask body is composed of a lower section, housing the canister and air inlet structure, and an
upper section composed of the cask lid and air outlet structure. The origin of the concrete cask
Universe (Universe 0) is set to the top of the bottom weldment pedestal plate in the center of the
cask, corresponding to the center bottom of the canister bottom plate. The canister filling the
cask cavity must, therefore, be raised by the canister bottom thickness. Since the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>