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Shimizu Engineering Report

proer | G Eletic Company Simies | SER-ESB-058
| _ ‘ Rev. 5
Title 11\)/Iaot§1ﬁed RBFB Truncated FE Model Analysis Issued Date 9/22/06
| ' Revised Date 1/9/07
NOTE:

This document provides the data for the truncated Reactor/Fuel Buildings Finite Element (FE) model
analysis in response to NRC’s request in the DCD audit for RAI 3.8 held on July, 2006.

NRC requested some modification for the FE model and the method of applying loads. This document
provides the data modified in accordance with NRC’s request.

[Note for Rev.5]
The modifications in accordance with NRC’s request in this report were followings.
e The SFP pool gate gap was closed to meet the BNL’s model.
The plots of the force Nxy were added.
The table which shows the relation NASTRAN element forces and BNL’s that was added.
The sketch of the direction of force on plane was provided.
SFP wall (F3) model was offset to it’ thickness center.
The thickness of basemat inside RPV pedestal was changed from 4.0m to 5.1m.
The hydrostatic load for SFP pool was modified to meet the BNL’s analysis.

Details of NRC’s requests and GE responses are described in Appendix C.

5 1/9/07 FE m,odel and load application method were updated per YoO. NM. TT.
NRC’s requests.
4 11/30/06 Add‘ition of the plots of an'alysis resplts Y.O. NM. TT.
Revision to correct errors in analysis model and resulits
10/26/06 | Addition of analysis results Y.O. N.M. T.T.
2 10/12/06 |Load conditions were updated per NRC comments. Y.O. N.M. T.T.
1 9/27/06 | Additional of modified truncated model Y.O. T.T. T.T.
0 9/22/06 |Initial Issue Y.0. T.T. T.T.
Rev. Date Note Approve| Review | Prepare
Prepared by T. Toyota 9/22/06
Reviewed by T. Takahashi 9/22/06
Shimizu Corporation
Approved by Y. Orito 9/22/06
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1.

Scope

At NRC’s audit on the ESBWR DCD RAI 3.8, NRC requested GE to provide the data needed
to perform their verification analyses using a truncated Reactor Building and Fuel Building
(RB/FB) Finite Element (FE) model. Per NRC’s request, the data of the original truncated
model analysis were provided by Reference 1. However, after reviewing of the original data,
NRC requested to simplify and clarify the analysis data.

This report provides the load conditions and analysis model modified in accordance with
NRC’s request. NASTRAN analysis results for the modified load conditions are also
included in this report.

Major modifications on the analysis data are as follows.

a. Load conditions: Loads applied to the model are simplified.

b. Analysis model: The model is modified for the following portions.
e Increase of Spent Fuel Pool slab (Basemat) thickness

e Increase of cylindrical wall thickness at the half north side under the Suppression
Pool

e Addition of radial walls under the Suppression Pool

In addition to the above items, several changes are made per NRC’s request provided at the
2" structural audit held in December, 2006. Details of NRC’s requests at the audit and GE’s
responses are described in Appendix C.

Reference

1. SER-ESB-027 “Reactor Building/Fuel Buildings Truncated FE Model Analysis Data,”
Rev. 1 '

Load Condition
Analyses are performed for the following loads individually.
e Dead Load, one case _
e Pressure Load (at 72 hr. after LOCA), one case
e Seismic Load, 3 individual cases (North to South, West to East, Vertical upward)
e Hydrostatic Load, one case

The load conditions are summarized in Tables 3-1 through 3-6 and Figures 3-1 and 3-2.
Figure 3-3 shows the names and locations of the walls in the truncated FE model.

The evaluation methods of the applied loads are described in the following sections.

It should be noted that the applied loads described in this report mean those applied to the top
boundary nodes of the truncated model, i.e. boundary loads, unless noted otherwise.
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In addition, loads are not applied to the cylindrical walls and radial walls under the
Suppression Pool, since these walls are not connected to the RCCV wall nor RPV pedestal
wall through normal rigid slabs. The walls are modeled to consider their constraint effects to
the basemat.

The results from the dead load, pressure load, and hydrostatic load are combined with seismic
loads which are combined with the 100/40/40 method. For the combinations of the seismic
loads, refer to Section 3.2.

3.1 Dead Load

Dead loads applied to the model are evaluated based on the weight of the seismic stick model,
which is described in the ESBWR DCD, Revision 1. Weights of the RBFB, RCCV, and RPV
pedestal in the seismic model are converted to the uniform line loads as shown in Tables 3-7
through 3-9. For the RBFB walls, the weights are distributed to the modeled walls and
columns in proportion to their sectional area.

It should be noted that the weights of the seismic stick model used in the calculations in
Tables 3-7 through 3-9 do not include the self weights of structures included in the truncated
FE model. Therefore, self weights of modeled structures need to be considered using the
weight densities shown in Table 3-10. In the table, Young’s modulus and Poisson’s ratio used
for analyses are also included for clarification. The values shown in the table are the same
with those in Table 3G.1-12 of DCD, Rev.1.

Weights of equipments, such as the spent fuels and racks, on the basemat are not applied,
since they are negligibly small in comparison with the self weight of the basemat.

3.2 Seismic Load
The following three direction loads are analyzed separately for seismic loads.
e Horizontal North to South: includes shear forces and overturning moments
e Horizontal West to East: includes shear forces and overturning moments
e Vertical upward

In the ESBWR DCD design, three components, i.e., two horizontal and one vertical, of the
seismic loads are combined using the 100/40/40 method which is consistent with RG 1.92,
Revision 2 requirements. Although the 100/40/40 method includes 48 cases of load
combinations, few critical cases are selected and the combined results are provided together
with the analysis results of three components of seismic loads.

3.2.1 Shear Force

Seismic shear forces are evaluated using the design seismic loads at the base of the buildings,
which are described in the ESBWR DCD, Revision 1. As shown in Table 3-11, the loads for
the RBFB are applied to the box walls which are parallel to the direction of the applied shear
force. In the seismic stick model, stiffnesses of not only box walls but several inner walls are
also considered. However, shear forces are applied to the box walls only in the truncated
model analysis for simplification.
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For the RCCV and RPV pedestal, loads are applied to the half areas of the walls as described
in Tables 3-12 and 3-13.

3.2.2 Overturning Moment

Seismic overturning moments are evaluated based on the design seismic loads, which are
described in the ESBWR DCD, Revision 1. Since the design overturning moment is defined

at each floor level, the values at the top of the truncated model are calculated by the equation
shown in Table 3-14.

Overturning moments are applied as vertical forces to the RBFB box walls, RCCV, and RPV
pedestal. Evaluation methods of the applied loads are shown in Tables 3-15 through 3-17.
For the RBFB box walls, loads are applied to not only the flange walls but also the web walls.

3.2.3 Vertical Force

Applied loads for the vertical earthquake are determined using the maximum axial forces
obtained from seismic analyses, which are described in the ESBWR DCD, Revision 1. The
loads are distributed to the wall in the same manner as the dead load. Tables 3-18 through 3-
20 summarize the calculation results of the vertical seismic load.

3.3 Pressure Load

Analysis is performed for the pressure load at the LOCA after 72 hr (45 psig = 0.31 MPa).
The loads are applied to the inside surface of the RPV pedestal and the top surface of the
Basemat as a uniform pressure load as shown Figure 3-1.

As the boundary loads at the top of model, the loads in the radial and vertical directions,
which are evaluated from the results of the global FE model analysis, are applied together
with pressure loads. The loads are summarized in Table 3-21 and 3-22. The loads in the
hoop direction are not considered since they are negligibly small.

3.4 Hydrostatic Load

Hydrostatic load applied to the inside surfaces of Spent Fuel Pool walls and slab are shown in
Figure 3-2. The boundary loads are calculated as shown in Table 3-23.

The hydrostatic load and dead load are analyzed separately and the results are combined
afterward.

4. Modified Truncated Model

The following modifications were made for the truncated model. They are summarized in
Figure 4-1.

e Increase of Spent Fuel Pool slab (Basemat) thickness

e Increase of cylindrical wall thickness at the half north side under the Suppression
Pool

e Addition of radial walls under the Suppression Pool
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In addition, the following changes were made per NRC’s request at the 2™ structural audit
held in December 2006.

¢  One of the pool gate gaps (south side gate) is closed to maintain consistency with
the NRC model.

e The fuel storage pool wall on F3 wall is updated using offset function.

e  The thickness of basemat inside the RPV pedestal is increased to 5.1 m.

4.1 Spent Fuel Pool slab

The region of the Spent Fuel Pool slab is shown as the dot pattern in Figure 4-1. The
thickness of slab elements is increased form 4.0 m to 5.5 m as shown in Figure 4-2.

4.2 Cylindrical Wall

The cylindrical wall at the north side, i.e. from 90° to 270°, under the Suppression Pool is
indicated as the diagonal line pattern in Figure 4-1. Its thickness increased from 0.6 m to
1.4 m as shown in Figure 4-2.

4.3 Radial Wall

The radial walls shown as cross diagonal line pattern in Figure 4-1 are added to the modified
truncated model. Their thicknesses are shown in the Figure 4-1. The radial walls in the
modified truncated model are shown in Figure 4-2. As shown in Appendix A, the radial walls
are modeled to the middle of B3F, EL -8700, as well as other walls.

The configurations of modified truncated model are shown in Appendix A. In the figures,
node ID and element ID are indicated.

These elements are modeled as shell elements which have membrane, bending, and transverse
shear stiffnesses. The modeling method of the shell element in the NASTRAN analysis is
excerpted from the NASTRAN manual and attached in Appendix B for reference.

4.4 NASTRAN Analysis Input Data
Contents of NASTRAN input data provided are summarized in Tables 4-1 through 4-3.

5. Results of Analysis for Truncated Model

5.1 Table of Analysis Results

The analysis results obtained from NASTRAN Analysis are summarized in Table 5-1. They
are NASTRAN output files.

Nodal displacements and element forces and moments obtained from each load case are
shown in Excel files named “NASTRANNodeDisplacements.xls” and
“NASTRANElementForces.xls.”

Modified RBFB Truncated FE Model Analysis Data 13



MFN 06-262, Supplement 4 Page 14 of 234
| Enclosure 1 SER-ESB-038 Rev.5

ESBWR Project

Nodal displacements listed in the Excel files are defined in terms of the global coordinate
system. Element forces and moments listed in the Excel files are defined in terms of the
element coordinate system shown in Figures 5-1 and 5-2.

Table 5-2 summarizes the relations of force components between NRC’s ANSY'S model and
GE’s NASTRAN model.

5.2 Combined Nodal Displacements and Element Forces and Moments

Nodal displacements and element forces and moments of NASTRAN results are combined in

I accordance with load combinations shown in Tables 5-3, and they are shown in
“CombinedNodeDisplacements.xls” and “CombinedElementForces.xls.” Dead load
combination considers the boundary force, self weight of model structures and hydrostatic
load.

Seismic load combination for a critical case is selected using the following procedure.
Chosen load combination is shown as LOAD #6 in Table 5-3.

a. Select typical areas which are representative of design forces in seismic load cases on .
basemat design. See Figure 5-3.

b. Calculate vertical displacements of each node for all cases of seismic load combination in
accordance with 100/40/40 method. See Table5-4.

c. Choose the combination which generates the maximum displacement.

5.3 The Plots of Displacements and Section Forces and Moments

Displacements of walls and basemat are shown in Figure 5-5 through 5-64, and Section forces
and moments of wall and basemat are shown in Figure 5-65 through 5-244. The basemat cut
sections are shown in Figure 5-4.

Table 5-5 explains the locations and the load cases for the plots.

Displacements data and element forces and moments data used for the plots are included in
the Excel files named “Plot_Displacement.xIs” and “Plot_ElementForces.xls,” respectively.
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Table 3-1(1) Summary of Dead Load (Wall)

Components Wall Load Value Direction
Name (MN/m)

Axial RA -2.665 Vertical
RG -2.665 (+:Upward)
R1 -2.665
R7 -2.665

F3-1 -4.797
F3-2 -2.665
Iw-R1 -1.333
Iw-R2 -1.333
Iw-R3 -1.333
Iw-R4 -1.333
Iw-F1 -2.332
Iw-F2 -1.999
Iw-F3 -1.999
Iw-F4 -1.999
Iw-F5 -1.333
Iw-F6 -0.800
Iw-F7 -2.532
Iw-F8 -2.665
Iw-F9 -1.333
Iw-F10 -1.333
Iw-F11 -1.333
Iw-F12 -1.532
Iw-F13 -1.333
RCCV -5.328
Pedestal -4.246

Notel: These loads are applied to top of the wall shown in the table
Note2: For the locations of walls, see Figure 3-3.

Table 3-1(2) Summary of Dead Load (Column)

Components | Column | Load Value | Direction
Name (MN)
Axial Cl1 -2.998 Vertical
C2 -2.998 (+:Upward)

Notel: These loads are applied to top of the wall shown in the table
Note2: For the locations of columns, see Figure 3-3.
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Table 3-2 Summary of Seismic Shear Force

Components Wall Load Value Direction
Name (MN/m)
Shear RA 6.693 Horizontal
(NtoS) RG 6.693 +X)
RCCV _ns 4.225
Pedestal ns 4.718
Shear R1 6.687 Horizontal
(WtoE) R7 6.687 +Y)
F3-1 12.037
F3-2 6.687
RCCV_ew 5.096
Pedestal_ew 5.687

Notel: These loads are applied to top of the wall shown in the table

Note2: For the locations of walls, see Figure 3-3.

Note3: Not all the walls in the seismic stick model are considered as
loaded walls in the truncated model for purpose of simplicity.
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Table 3-3(1) Summary of Seismic Overturning Moment (N to S)

Components Wall Load Value (MN/m) Direction
North Edge | South Edge | Constant
Moment RA 6.594 -5.312 - Vertical
(NtoS) RG 6.594 -5.312 - (+:Upward)
R1 - - 6.594
R7 - - -1.635
F3-1 - - -9.562
F3-2 - - -5.312
RCCV_ew 9.931 -9.931 -
Pedestal_ew 9.847 -9.847 -

Notel: These loads are applied to top of the wall shown in the table

Note2: For the locations of walls, see Figure 3-3.

Note3: Not all the walls in the seismic stick model are considered as loaded walls in the truncated
model for purpose of simplicity.

Note4: The loads on the RA and RG walls are linearly distributed between the edges.

Note5: For the RCCV and RPV pedestal, the loads are applied their flange portions as equivalently
distributed loads.

Table 3-3(2) Summary of Seismic Overturning Moment (W to E)

Components Wall Load Value (MN/m) Direction
West Edge East Edge Constant
Moment RA - - -7.126 Vertical
(WtoE) RG - - 7.561 (+:Upward)
R1 7.561 -7.126 -
R7 7.561 -7.126 -
F3-1 -3.490 -12.827 -
F3-2 7.561 -1.939 -
RCCV_ns 13.141 -13.141 -
Pedestal_ns 12.460 -12.460 -

Notel: These loads are applied to top of the wall shown in the table

Note2: For the locations of walls, see Figure 3-3.

Note3: Not all the walls in the seismic stick model are considered as loaded walls in the truncated
model for purpose of simplicity.

Noted: The loads on the R1, R7, F3-1 and F3-2 walls are linearly distributed between the edges.

NoteS: For the RCCV and RPV pedestal, the loads are applied their flange portions as equivalently
distributed loads.
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Table 3-4(1) Summary of Seismic Vertical Force (Wall)

Components Wall Load Value Direction
Name (MN/m)
Vertical RA 1.241 Vertical
(Axial) RG 1.241 (+:Upward)

R1 1.241
R7 1.241
F3-1 2.234
F3-2 1.241
Iw-R1 0.621
Iw-R2 0.621
Iw-R3 0.621
Iw-R4 0.621
Iw-F1 1.086
Iw-F2 0.931
Iw-F3 0.931
Iw-F4 0.931
Iw-F5 0.621
Iw-F6 0.372
Iw-F7 1.179
Iw-F8 1.241
Iw-F9 0.621
Iw-F10 0.621
Iw-F11 0.621
Iw-F12 0.714
Iw-F13 0.621
RCCV 3.102
Pedestal 2.429

Notel: These loads are applied to top of the wall shown in the table
Note2: For the locations of walls, see Figure 3-3.

Components | Column | Load Value Direction
Name (MN)
Axial Cl 1.396 Vertical
C2 1.396 (+:Upward)

Notel: These loads are applied to top of the wall shown in the table

Note2: For the locations of columns, see Figure 3-3.

Table 3-4(2) Summary of Seismic Vertical Force (Column)

Modified RBFB Truncated FE Model Analysis Data
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Table 3-5 Summary of Pressure Load

Components Wall Load Value Direction
Name (MN/m)
Radial RCCV 0.309 Radial (Outward: +)
& 0.816 Vertical (+:Upward)
Vertical Pedestal 0.909 Radial (Outward: +)
-1.608 Vertical (+:Upward)

Notel: These loads are applied o top of the wall shown in the table.

Note2: Pressure loads applied to elements directly are shown in Figure 3-1.

Table 3-6 Summary of Hydrostatic Pressure Load

Components Wali Load Value | Direction
Name (MN/m)
Horizontal RA 0.835 +Y
F3-1 0.835 +X
Iw-F2 -0.835 +Y
Iw-F3 -0.835 +Y
Iw-F7 -0.835 +X

Notel: These loads are applied to top of the wall shown in the table.

Note2: Hydrostatic pressure loads applied to elements directly are shown in Figure 3-2.

Modified RBFB Truncated FE Model Analysis Data

19



MEFN 06-262, Supplement 4 Page 20 of 234

| Enclosure 1 SER-ESB-038 Rev.5
ESBWR Project
Table 3-7 Evaluation of Dead Load for the RBFB

Load"' Portion Direction Thickness'? | Length™ Area Unit Load 1" | Unit Load 2"
(MN) (t: m) (Im) | (A:m?) (MN/m?) (MN/m MN)

-1030.3 | Wall RA X 2.00 68.0 | 136.000 -2.665

RG X 2.00 680 | 136.000 -2.665

R1 Y 2.00 47.0 94.000 -2.665

R7 Y 2.00 47.0 94.000 -2.665

F3-1 Y 3.60 16.6 59.760 -4.797

F3-2 Y 2.00 30.4 60.800 -2.665

Iw-R1 X 1.00 12.0 12.000 -1.333

Iw-R2 X 1.00 12.0 12.000 -1.333

Iw-R3 Y 1.00 12.0 12.000 -1.333

Iw-R4 Y 1.00 12.0 12.000 -1.333

Iw-F1 X 1.75 42 7.350 2332

Iw-F2 X 1.50 2.1 3.150 -1.999

Iw-F3 X 1.50 12.9 19.350 -1.999

Iw-F4 X 1.50 8.1 12.150 -1.999

Iw-F5 X 1.00 12.9 12.900 -1.333

Iw-F6 X 0.60 16.8 10.080 -0.800

Iw-F7 Y 1.90 16.6 31.540 2532

Iw-F8 Y 2.00 4.1 8.200 -2.665

Iw-F9 Y 1.00 8.4 8.400 -1.333

Iw-F10 Y 1.00 55 5.500 -1.333

Iw-F11 Y 1.00 6.8 6.800 -1.333

Iw-F12 Y 1.15 55 6.325 -1.532

Iw-F13 Y 1.00 8.4 8.400 -1.333

Column | CI - 1.50 1.5 2.250 -2.998

C2 - 1.50 15 2.250 -2.998

Total - - - 773.205 -1.333 -

*1: Load is the same value as the stick model weight.

*2: Thickness and length are dimensions in the FE Model

*3: "Unit Load 1" is the load per unit area. Unit Load 1 = Load / Total A

*4: "Unit Load 2"of wall is the load per unit length.(MN/m) Unit Load 2= Unit Load 1 * t
"Unit Load 2"of column is the nodal force.(MN) Unit Load 2= Unit Load 1 * A

Modified RBFB Truncated FE Model Analysis Data 20
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Table 3-8 Evaluation of Dead Load for the RCCV
Load™ Portion Direction Thickness Length™ Unit Load"
(MN) (t: m) (I: m) (MN/m)
-636.1 RCCV - 2.00 119.4 -5.328

*1: Load is the same value as the stick model weight.
*2: Length = 19.0 (Radius of the modeled RCCV wall) *2 * «t
*3: "Unit Load" is the load per unit length. Unit Load = Load /|

Table 3-9 Evaluation of Dead Load for the RPV Pedestal

Load’! Portion Direction Thickness Length‘2 Unit Load™
(MN) (t: m) (1: m) (MN/m)
-181.4 Pedestal - 2.40 42.7 -4.246

*1: Load is the same value as the stick model weight.
*2: Length = 6.8 (Radius of the modeled RPV pedestal) * 2 * n
*3: "Unit Load" is the load per unit length. Unit Load = Load /|

Table 3-10 Weight Densities and Other Material Constants for Analysis

Reinforced Concrete Steel
Basemat Others Carbon
£c=4000psi fc=5000psi Steel
27.6MPa 34.5MPa Liner
Young’s Modulus (MPa) 2.49x10* 2.78x10* 2.00x10"
Poisson’s Ratio 0.17 0.3
Weight Density (MN/m?) 0.0235 0.0770

Modified RBFB Truncated FE Model Analysis Data
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Table 3-11 Evaluation of the Seismic Shear Force for the RBFB

Seismic Load! | Portion™ | Direction™ | Thickness~ | Length™ Area Unit Load 1™ | Unit Load 2"
Direction | (MN) (t: m) Imy | (Amd) (MN/m?) (MN/m)
NtoS 910.3 RA X 2.00 68.0 136.00 6.693
RG X 2.00 68.0 136.00 6.693
Total - - - 272.00 3.347 -
WtoE 1031.7 R1 Y 2.00 47.0 94.00 6.687
R7 Y 2.00 47.0 94.00 6.687
F3-1 Y 3.60 16.6 59.76 12.037
F3-2 Y 2.00 30.4 60.80 6.687
Total - - - 308.56 3.344 -
*1: Load is the design seismic shear force at the bottom of the RBFB Walls.
*2: Walls in the same direction as seismic direction are considered.
*3: Thickness and length are dimensions on the FE Model
*4: "Unit Load 1" is the load per unit area. Unit Load 1 =Load / Total A
*5: "Unit Load 2" is the load per unit length. Unit Load 2 =Unit Load 1 * t
*6: Not all the walls in the seismic stick model are considered as loaded walls in the truncated model for purpose of simplicity.

Table 3-12 Evaluation of the Seismic Shear Force for the RCCV

Seismic Load™! Portion™ Direction | Thickness | Length™ | UnitLoad™
Direction (MN) (t: m) (I: m) (MN/m)

NtoS 252.2 RCCV_ns X 2.00 59.7 4225

WtoE 304.2 RCCV _ew Y 2.00 59.7 5.096

*1: Load is the design seismic shear force at the bottom of RCCV.
*2: For the portion where the load is applied, see Figure 3-3.

*3: Length is evaluated as effective length. Length = 19.0 (Radius on the FE Model) * 2 * n /2
*4: "Unit Load" is the load per unit length. Unit Load = Load / 1

Table 3-13 Evaluation of the Seismic Shear Force for the RPV Pedestal

Seismic Load” Portion" Direction | Thickness | Length™ | UnitLoad™

Direction (MN) (t: m) (t:m) (MN/m)
NtoS 100.8 Pedestal ns X 2.40 214 4.718
Wt E 121.5 Pedestal_ew Y 2.40 214 5.687

*1: Load is the design seismic shear force at the bottom of RPV Pedestal.
*2: For the portion where the load is applied, see Figure 3-3.
*3: Length is evaluated as effective length. Length = 6.8 (Radius on the FE Model) * 2 * n /2
*4: "Unit Load" is the load per unit length. Unit Load = Load /1

Modified RBFB Truncated FE Model Analysis Data
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Table 3-14 Moment of the Top of Truncated Model

Level Stick Model Moment’ (MNm)
Direction of Earthquake

(m) EID NID # NS EW

RBFB -6.4 101 Mi 29734 30234

-8.7 1101 M 31614 32604

-11.5 2 Mj 33902 35490

RCCV -6.4 201 Mi 9560 12719

-8.7 1201 M 10140 13418

-11.5 2 Mj 10846 14269

RPV Pedestal -6.4 301 Mi 1056 1350

-8.7 1301 M 1288 1630

-11.5 2 Mj 1570 1970

Notel: Mi, Mj: design overturning moment

Note2: Moments (M) at EL-8.7m are applied as boundary loads.
The moment (M) is calculated from the following equation.

EL -6.4
(B2F)

Mi

-11.5 Mj

(B3F)

(-64-(87)-(M-Mi) .

(~6.4—(-11.5))
_23-(M-Mi)
5.1

Modified RBFB Truncated FE Model Analysis Data
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Table 3-15(1) Evaluation of the Seismic Moment for the RBFB (N to S)
. . g L e . . “ Distance C.of Distance | Moment Distance from Unit . -
Load Portion Direction Thickness Length Area (d0: m) Stiff (d: m) of C. of Stiff (m) Loadl" Unit Load (MN/m)
] . . L Rl ~ from R1 C. of Stiff | Inertia North South 2 North South
(MN'm) (t: m) (I: m) (A: m") Wall C. (m)" ~WallC. | (: m*)* Edge Edge (MN/m*/m) Edge Edee Constant
31614 RA parallel 2.00 68.0 136.000 34.00 3.660 54227 37.660 | -30.340 6.594 -5.312
RG paratlel 2.00 68.0 136.000 34.00 3.660 54227 37.660 | -30.340 6.594 -5.312
R1 perpendicular 2.00 47.0 94.000 0.00 37.660 133352 - - 6.594
R7 perpendicular 2.00 47.0 94.000 47.00 -9.340 8231 - - -1.635
F3-1 perpendicular 3.60 16.6 59.760 68.00 -30.340 55073 - - -9.562
F3-2 perpendicular 2.00 30.4 60.800 68.00 -30.340 55986 - - -5.312
Total - - - 580.560 37.660 361097 0.088
*1: Refer to Table 3-14.
*2: Direction of wall relative to direction of seismic load
*3: Thickness and length are dimensions on the FE Model.
*4: Center of Stiffness = Z(A*d0)/Total A
*5: Moment Inertia (parallel Wall)= A * d*+t* /12
Moment Inertia (perpendicular Wall)= A * d®>+1*¢/12
*6: Unit Loadl = Load/ Total I
*7: Unit Load? is calculated from the following equations.
Parallel Wall: Unit Load2 = Unit Loadl * t * Distance from C. of Stiff.
Perpendicular Wall: Unit Load2 = Unit Loadl *t * d
*8: Not all the walls in the seismic stick model are considered as loaded walls in the truncated model for purpose of simplicity.
Modified RBFB Truncated FE Model Analysis Data 24
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Table 3-15(2) Evaluation of the Seismic Moment for the RBFB (W to E)
. . g Ly . 3 “ Distance C.of Distance | Moment Distance from Unit - 7
Load Portion Direction Thickness Length Area (d0: m) Stiff. (d: m) of C. of Stiff (m) Loadl" Unit Load (MN/m)
) . . ) RI1 ~ from R1 C. of Stiff | Inertia West East 2 West East
(MN'm) (t: m) Em A ) waie | @ | ~wanc | @ m% | Edge | Edge | MMM | paoc | page | Comstant
32604 RA | perpendicular 2.00 68.0 | 136.000 | 47.00 22.805 70772 - - 7126
RG perpendicular 2.00 68.0 | 136.000 | 0.00 24.195 79662 - - 7.561
Rl paralicl 2.00 470 | 94000 | 23.50 0.695 17349 | 24.195 | -22.805 7561 | -7.126
R7 parallel 2.00 47.0 | 94000 | 23.50 0.695 17349 | 24,195 | -22.805 7561 | -7.126
F3-1 parallel 3.60 16.6 59.760 | 38.70 -14.505 13945 | -6.205 | -22.805 3490 | -12.827
F3-2 parallel 2.00 30.4 60.800 15.20 8.995 9602 | 24.195 | -6.205 7.561 | -1.939
Total - - - 580.560 24.195 208680 0.156

*1: Refer to Table 3-14.

*2: Direction of wall relative to direction of seismic load

*3: Thickness and length are dimensions on the FE Model.

*4: Center of Stiffness = Z(A*d0)/Total A

*5: Moment Inertia (parallel Wall)= A * d*+t* I’/ 12
Moment Inertia (perpendicular Wall)= A * d®+1* ¢/ 12

*6: Unit Loadl = Load / Total

*7: Unit Load2 is calculated from the following equations.
Parallel Wall: Unit Load2 = Unit Load! * t * Distance from C. of Stiff.
Perpendicular Wall: Unit Load2 = Unit Loadl * t * d

*8: Not all the walls in the seismic stick model are considered as loaded walls in the truncated model for purpose of simplicity.
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Table 3-16 Evaluation of the Seismic Moment for the RCCV

Seismic Load™ Portion Direction Model Radius Unit Load™
Direction (MN-m) (r:m) (g: MN/m)

NtoS 10140 . | RCCV_ew Y 19.00 9.931

WtoE 13418 RCCV_ns X 19.00 13.141

*1: Refer to Table 3-14.
*2: Unit Load = Load / (2 * 20.5 * r2) (Refer to the following figure.)

. 2
M=2Jjl qg-r-sin@-.r-df
=232-q-72

Table 3-17 Evaluation of the Seismic Moment for the RPV Pedestal

Seismic Load™ Portion Direction Model Radius Unit Load™
Direction (MN'm) (r: m) (g: MN/m)

NtoS 1288 Pedestal_ew Y 6.80 9.847

WtoE 1630 Pedestal_ns X 6.80 12.460

*1: Refer to Table 3-14.
*2: Unit Load = Load / (2 * 20.5 * r2) (Refer to the figure in Table 3-16.)

Modified RBFB Truncated FE Model Analysis Data
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Table 3-18 Evaluation of the Seismic Vertical Force for the RBFB

Load™ Portion Direction | Thickness” | Length™ Area Unit Load 1 | Unit Load 2"
(MN) (t: m) (1: m) (A: m%) (MN/m?) (MN/m MN)
479.8 Wall RA X 2.00 68.0 136.000 1.241

RG X 2.00 68.0 136.000 1.241
R1 Y 2.00 47.0 94.000 1.241
R7 Y 2.00 47.0 94.000 1.241
F3-1 Y 3.60 16.6 59.760 2.234
F3-2 Y 2.00 30.4 60.800 1.241
Iw-R1 X 1.00 12.0 12.000 0.621
Iw-R2 X 1.00 12.0 12.000 0.621
Iw-R3 Y 1.00 12.0 12.000 0.621
Iw-R4 Y 1.00 12.0 12.000 0.621
Iw-F1 X 1.75 42 7.350 1.086
Iw-F2 X 1.50 2.1 3.150 0.931
Iw-F3 X 1.50 12.9 19.350 0.931
Iw-F4 X 1.50 8.1 12.150 0.931
Iw-F5 X 1.00 12.9 12.900 0.621
Iw-F6 X 0.60 16.8 10.080 0.372
Iw-F7 Y 1.90 16.6 31.540 1.179
Iw-F8 Y 2.00 4.1 8.200 1.241
Iw-F9 Y 1.00 8.4 8.400 0.621
Iw-F10 Y 1.00 5.5 5.500 0.621
Iw-F11 Y 1.00 6.8 6.800 0.621
Iw-F12 Y 1.15 5.5 6.325 0.714
Iw-F13 Y 1.00 8.4 8.400 0.621
Column C1 - 1.50 1.5 2.250 1.396
C2 - 1.50 1.5 2.250 1.396
Total - - - 773.205 0.621 -

*1: Load is the maximum axial force of dynamic analysis by the stick model.
*2: Thickness and length are dimensions on the FE Model

*3: "Unit Load 1" is the load per unit area. Unit Load 1 =Load / Total A
*4: "Unit Load 2" is the load per unit length. Unit Load 2 = Unit Load 1 * t.
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Table 3-19 Evaluation of the Seismic Vertical Force for the RCCV

Load"! Portion | Direction | Thickness | Length™ | UnitLoad”
(MN) (t: m) (1: m) (MN/m)
370.3 RCCV - 2.00 1194 3.102

*1: Load is the maximum axial force obtained from the stick model seismic analysis.
*2: Length = 19.0 (Radius on the FE Model) * 2 *
*3: "Unit Load" is the load per unit length. Unit Load = Load /1

Table 3-20 Evaluation of the Seismic Vertical Force for the RPV Pedestal

Load™! Portion Direction Thickness Length™ Unit Load™
(MN) (t: m) (I: m) (MN/m)
103.8 Pedestal - 2.40 42.7 2.429

*1: Load is the maximum axial force obtained from the stick model seismic analysis.
*2: Length = 6.8 (Radius on the FE Model) * 2 * n
*3: "Unit Load" is the load per unit length. Unit Load =Load / |

Table 3-21 Evaluation of the Pressure Load for the RCCV

Average Force™' (MN/node) Nodal Tributary Unit Load (MN/m)
‘2 R
Radial Vertical Length ™ (L: m) Radial Vertical
0.768 2.031 2.487 0.309 0.816

Notel: Average Forces are calculated from nodal force at EL -8.7m of the global FE model analysis

Note2: L = 19.0(Radius of the modeled RCCV wall) * 2 * nt / 48(nodes)

Note3: Unit Load = [Average Force] /L

Table 3-22 Evaluation of the Pressure Load for the RPV Pedestal

Average Force™' (MN/node) Nodal Tributary Unit Load (MN/m) ™
'2 .
Radial Vertical Length ™ (L: m) Radial Vertical
0.809 -1.432 0.890 0.909 -1.608

Notel: Average Forces are calculated from nodal force at EL -8.7m of the global FE model analysis

Note2: L = 6.8(Radius of the modeled RPV pedestal) * 2 * nt / 48(nodes)

Note3: Unit Load = [Average Force] /L

Modified RBFB Truncated FE Model Analysis Data
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Table 3-23 Evaluation of the Hydrostatic Pressure Load for the Spent Fuel Pool

Spent Fuel Pool Water Truncated Model
Top Bottom Depth Model Top Depth above Model Boundary Load”
(EL.m) (EL. m) (m) (EL.m) d (m) L (MN/m)
435 -10.00 14.35 -8.7 13.05 0.835

*: Boundary Load is calculated by the following equation. (Refer to Figure 3-2.)

L =1.0(t/m3)* d * 9.807 * d/2/ 1000

Table 4-1 NASTRAN Control Data Files

Load Control Data File Note
Dead Load DL.dat Boundary Force
GRAV dat Self Weight of Modeled Structures
Seismic Load EQNS.dat Nto S
EQEW.dat WtoE
EQZ.dat Vertical
Pressure Load PL.dat
Hydrostatic Load FL.dat

Table 4-2 NASTRAN Model Data Files

Model Data File Note
Common | cood Coordinate System Definition

node_truncated.txt Grid points (Building)
soil_node.prn Grid points (Soil)
elem_truncated.txt Shell and bar elements
rbar_truncated.txt Rigid bar
pshell truncated.txt | Properties of shell elements.
pbar_truncated.txt Properties of bar elements.
mat_truncated.txt Material properties

Soil elas_o.pm Soil spring for vertical loads

Spring elas s.pm Soil spring for horizontal loads

Modified RBFB Truncated FE Model Analysis Data
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Table 4-3 NASTRAN Load Data Files

Load Load Data File Note Reference Table and Figure
Dead Load DL.prn Vertical Force at Top of Model Table 3-1
grav.txt Self Weight of Modeled Structures Table 3-10
Seismic Load EQNS.pm Shear Force (NS) at Top of Model Table 3-2
EQEW.pm Shear Force (WE) at Top of Model Table 3-2
EMNS.prn Moment (NS) Top of Model Table 3-3
EMEW.pm Moment (WE) at Top of Model Table 3-3
EQZ.pm Vertical Force at Top of Model Table 3-4
Pressure Load PL.pm Pressure at Top of Model Table 3-5
pl_truncated.txt Pressure inside RPV Pedestal Figure 3-1
Hydrostatic Load FL.pm Pressure at Top of Model Table 3-6
fl_truncated.txt Pressure inside SF Pool Figure 3-2

Modified RBFB Truncated FE Model Analysis Data
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Table 5-1 NASTRAN Output Files

Load Control Data File Note
Dead Load DL.f06 Boundary Force
GRAV.106 Self Weight of Modeled Structures
Seismic Load EQNS.f06 NtoS
EQEW.f06 WtoE
EQZ.f06 Vertical
Pressure Load PL.f06
Hydrostatic Load FL.f06
Table 5-2 Force Table
Force Components
Portion
ANSYS NASTRAN
N Ny
Nz Nx
N
Wall @ xy
& Qy Qy
Basemat Section C
Qz Qx
Mx My
Mz Mx
N Nx
Nz Ny
N
Basemat Section A b il
& Qy Qx
Basemat Section B
Qz Qy
Mx Mx
Mz My

Modified RBFB Truncated FE Model Analysis Data
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Table 5-3 Load Combination
LOAD # Combination Note
Factor Label Factor Label Factor Label
Dead Load 1 1.00x MDLI" + 1.00x MDL2? Combined Dead Load
Pressure Load 2 1.00 x MPL"
Seismic Load 3 1.00x  MEQN™ Nto$S
4 1.00x  MEQE"™ WtE
5 1.00x  MEQZ™® Vertical Upward
See Section 5.2 and
6 - 0.40 x MEQN - 1.00 x MEQE - 040 x MEQZ | Table 5-4 for details of
case selection
Hydrostatic 7 1.00 x  MFLO"
Overall 8 1.00 x MDLI1 1.00 x MDL?2
+ 1.00 x MPL 1.00 x MFLO
- 0.40 x MEQN - 1.00 x MEQE - 040x MEQZ
Note: *1: MDLI: Case applied the boundary force of Dead Load

*2: MDL2: Case applied the self weight of model structures of Dead Load
*3: MPL : Case applied the Pressure Load
*4: MEQN: Case applied the horizontal seismic load (N to S)
*5: MEQE: Case applied the horizontal seismic load (W to E)
*6: MEQZ: Case applied the vertical seismic load (upward)

*7: MFLO: Case applied the Hydrostatic load

Table 5-4 Maximum Vertical Displacement of Basemat and Load Cases

Maximum Combination at
Node Vertical Maximum Displacement Note
ID Displacement Horizontal Vertical
(mm) NtoS Wto E Upward

80001 20.0 0.4 -0.4 -1.0

80201 22.7 0.4 -0.4 -1.0

80213 26.6 0.4 0.4 -1.0

80225 26.0 -0.4 -0.4 -1.0

80237 26.6 0.4 -04 -1.0

80551 232 0.4 -0.4 -1.0

80563 60.2 -0.4 1.0 -0.4

80575 49.5 -1.0 -0.4 -0.4

80587 61.3 -0.4 -1.0 -0.4

90001 121.2 -0.4 -1.0 -0.4 Critical Combination
90031 97.8 04 -1.0 -0.4

90481 118.0 -0.4 1.0 -0.4

90511 1111 0.4 1.0 -04
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Table 5-5 Location and Load Cases for the Plots
Portion Location Load Cases Components
Displacement Wall R1 wall top
R7/F1 wall top
F3 wall top
RA wall top Displacements
RG wall top | Dead Load X Dir.
below RCCV wall top Y Dir
RPV Pedestal wall top | Pressure Load ZDir.
Basemat Secti‘on A Seismic Load
Section B (NtoS)
Section C
Section Force Wall R1 wall base | Seismic Load
R7/F1 wall base | (WtoE)
F3 wall base S Axial Force
Seismic Load Nx, Ny
RA wall base (Upward)
RG wall base Moments
below RCCV  wall base | Hydrostatic Load Mx, My
RPV Pedestal wall base
Basemat Section A SheQa)r( Fg;ces
Section B
Section C
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Figure 3-1 Pressure Load Applied to the RCCV Wall and the Basemat at 72 hr.
after LOCA
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0.128 Mpa = EL -8700
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0.140 Mpa/ Apply to Truncated Model Elements
EL -15500

A-A Section

Figure 3-2 Hydrostatic Load Applied to the Spent Fuel Pool Walls and the Basemat
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Figure 5-6 Displacement at R1 Wall for Pressure Load
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Figure 5-8 Displacement at R1 Wall for Seismic Load (W to E)
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Figure 5-9 Displacement at R1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-10 Displacement at R1 Wall for Hydrostatic Load
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Figure 5-11 Displacement at R7/F1 Wall for Dead Load
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Figure 5-12 Displacement at R7/F1 Wall for Pressure Load

Modified RBFB Truncated FE Model Analysis Data 46




MEFN 06-262, Supplement 4
| Enclosure 1

SER-ESB-038 Rev.5

Page 47 of 234

ESBWR Project

Wall (R7/F1)

~—&— Seismic(NtoS) x
---A-- - Seismic(NtoS) y

6.0E-2

5.0E-2

4.0E-2

3.0E-2 r

2.0E-2 |

Displacement (m)

0.0E+0 |

-1.0E-2 }

-2.0E-2 :

10B2 [ -—-cm- I

A kh-AA A AL -A-Ak-A
I 1 I

) \ ) )
o -0 &0 L
._.JI..—. | —0—.-.-.".-0-.-.'...-.—.-......_.

) t
1 1

|
AA A AAAAAA AA-A

— - @ - ~ Seismic(NtoS) z

t
1 1

-30.0 -20.0

-10.0 0.0
Y Coordinate (m)

10.0 20.0 30.0

Figure 5-13 Displacement at R7/F1 Wall for Seismic Load (N to S)
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Figure 5-14 Displacement at R7/F1 Wall for Seismic Load (W to E)
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Figure 5-15 Displacement at R7/F1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-16 Displacement at R7/F1 Wall for Hydrostatic Load
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Figure 5-17 Displacement at F3 Wall for Dead Load
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Figure 5-18 Displacement at F3 Wall for Pressure Load
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Figure 5-19. Displacement at F3 Wall for Seismic Load (N to S)
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Figure 5-20 Displacement at F3 Wall for Seismic Load (W to E)
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Figure 5-21 Displacement at F3 Wall for Seismic Load (Vertical; Upward)
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Figure 5-22 Displacement at F3 Wall for Hydrostatic Load
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Figure 5-23 Displacement at RA Wall for Dead Load
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Figure 5-24 Displacement at RA Wall for Pressure Load
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Figure 5-25 Displacement at RA Wall for Seismic Load (N to S)
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Figure 5-26 Displacement at RA Wall for Seismic Load (W to E)
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Figure 5-27 Displacement at RA Wall for Seismic Load (Vertical; Upward)
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Figure 5-28 Displacement at RA Wall for Hydrostatic Load
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Figure 5-29 Displacement at RG Wall for Dead Load
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Figure 5-30 Displacement at RG Wall for Pressure Load

Modified RBFB Truncated FE Model Analysis Data

55




MEFN 06-262, Supplement 4

| Enclosure 1

SER-ESB-038 Rev.5

Page 56 of 234

ESBWR Project

Displacement (m)

Wall (RG)

—&— Seismic(NtoS) x
-- - A - - Seismic(NtoS) y

8 0E-2 i : . : i — - ® - — Seismic(NtoS) z
o | | l I

6.0E-2 | me
e
: \. : i § [

40E-2 }--~-- {——l—( Ao b Lo R
| ®». l i I

20BE-2 F----- tommooo A SOl Foooo- Al
1 1 ‘e [ 1

AAANANAL - 4 -4 :A:" . .Al 1

0.0E+0 -- -2 =2 R - A "R AR A AL AL E AN - -~
H : | ‘[‘ AANSAAN L aaaad
I 1 I I I

2082 F L L Seee
| 1 I I 1 ‘\.
t [} 1 I | L N

-4.0E-2 | | ! | | | ha
t 1 I I I .
¥ ] I I I

-6.0E-2 . . . I : L .

-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0 40.0 50.0

X Coordinate (m)

Figure 5-31 Displacement at RG Wall for Seismic Load (N to S)
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Figure 5-32 Displacement at RG Wall for Seismic Load (W to E)
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Figure 5-33 Displacement at RG Wall for Seismic Load (Vertical; Upward)
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Figure 5-34 Displacement at RG Wall for Hydrostatic Load
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Figure 5-35 Displacement at Wall below RCCV for Dead Load
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Figure 5-36 Displacement at Wall below RCCYV for Pressure Load
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Figure 5-37 Displacement at Wall below RCCV for Seismic Load (N to S)
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Figure 5-38 Displacement at Wall below RCCV for Seismic Load (W to E)
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Figure 5-39 Displacement at Wall below RCCV for Seismic Load (Vertical;

Upward)
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Figure 5-40 Displacement at Wall below RCCV for Hydrostatic Load
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Figure 5-41 Displacement at RPV Pedestal Wall for Dead Load
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Figure 5-42 Displacement at RPV Pedestal Wall for Pressure Load
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Figure 5-43 Displacement at RPV Pedestal Wall for Seismic Load (N to S)
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Figure 5-44 Displacement at RPV Pedestal Wall for Seismic Load (W to E)
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Figure 5-45 Displacement at RPV Pedestal Wall for Seismic Load (Vertical;

Upward)
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Figure 5-46 Displacement at RPV Pedestal Wall for Hydrostatic Load

Modified RBFB Truncated FE Model Analysis Data 63



MFN 06-262, Supplement 4

| Enclosure 1

SER-ESB-038 Rev.5

Page 64 of 234

ESBWR Project
Basemat (Section A) —&— Dead x
---&--Deady
1.0E-2 . —-®--Deadz
t
0.0E+H0 F---- HHH“W -
i
i
1) -7 R T R R
[ i
E 20E2 | ;
= !
o |
£ -3.0E-2 | |
8 |
= |
B 40E2 oo e b e
A PR .
-5.0E-2 | »® ! .
4 \ L
o ! ‘o
-6.0B-2 |- - - @ [EU . 0 - ---
I
-7.0E-2 . . ! ) )
-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0
Y Coordinate (m)

Figure 5-47 Displacement at Basemat Section A for Dead Load
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Figure 5-48 Displacement at Basemat Section A for Pressure Load
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Figure 5-49 Displacement at Basemat Section A for Seismic Load (N to S)
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Figure 5-50 Displacement at Basemat Section A for Seismic Load (W to E)
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Figure 5-51 Displacement at Basemat Section A for Seismic Load (Vertical;

Upward)
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Figure 5-52 Displacement at Basemat Section A for Hydrostatic Load
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Figure 5-53 Displacement at Basemat Section B for Dead Load
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Figure 5-54 Displacement at Basemat Section B for Pressure Load
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Figure 5-55 Displacement at Basemat Section B for Seismic Load (N to S)
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Figure 5-56 Displacement at Basemat Section B for Seismic Load (W to E)
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Figure 5-57 Displacement at Basemat Section B for Seismic Load (Vertical;

Upward)
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Figure 5-568 Displacement at Basemat Section B for Hydrostatic Load
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Figure 5-59 Displacement at Basemat Section C for Dead Load
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Figure 5-60 Displacement at Basemat Section C for Pressure Load
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Figure 5-61 Displacement at Basemat Section C for Seismic Load (N to S)
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Figure 5-62 Displacement at Basemat Section C for Seismic Load (W to E)
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Figure 5-64 Displacement at Basemat Section C for Hydrostatic Load
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Figure 5-65 Axial Forces at R1 Wall for Dead Load
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Figure 5-66 Moments at R1 Wall for Dead Load
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Figure 5-67 Shear Forces at R1 Wall for Dead Load
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Figure 5-68 Axial Forces at R1 Wall for Pressure Load
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Figure 5-69 Moments at R1 Wall for Pressure Load
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Figure 5-70 Shear Forces at R1 Wall for Pressure Load
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Figure 5-71 Axial Forces at R1 Wall for Seismic Load (N to S)
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Figure 5-72 Moments at R1 Wall for Seismic Load (N to S)
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Figure 5-73 Shear Forces at R1 Wall for Seismic Load (N to S)

Wall (R1) —8— Seismic(WtoE) Nx
---A- - - Seismic(WtoE) Ny
1.0E+1 : : : — - 0— - Seismic(WtoE) Nxy
| |
; I
5.0E+0 i '
§ 0.0E+0
F
5 -5.0E+0
s 8
-1.0E+1
-1.5E+1
-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0
Y Coordinate (m)

'Figure 5-74 Axial Forces at R1 Wall for Seismic Load (W to E)
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Figure 5-75 Moments at R1 Wall for Seismic Load (W to E)
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Figure 5-76 Shear Forces at R1 Wall for Seismic Load (W to E)
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Figure 5-77 Axial Forces at R1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-78 Moments at R1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-79 Shear Forces at R1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-80 Axial Forces at R1 Wall for Hydrostatic Load

Modified RBFB Truncated FE Model Analysis Data 80



MEFN 06-262, Supplement 4 Page 81 of 234

| Enclosure 1 SER-ESB-038 Rev.5
ESBWR Project
Wall (R1) —&—— Hydrostatic Mx
---A- - - Hydrostatic My
1.5E-2
1.0E-2
£
é 5.0E-3
:é 0.0E-+0
Q
=
-5.0E-3
-1.0E-2
-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0
Y Coordinate (m)
Figure 5-81 Moments at R1 Wall for Hydrostatic Load
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Figure 5-82 Shear Forces at R1 Wall for Hydrostatic Load
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Figure 5-83 Axial Forces at R7/F1 Wall for Dead Load
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Figure 5-84 Moments at R7/F1 Wall for Dead Load
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Figure 5-85 Shear Forces at R7/F1 Wall for Dead Load
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Figure 5-86 Axial Forces at R7/F1 Wall for Pressure Load
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Figure 5-87 Moments at R7/F1 Wall for Pressure Load
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Figure 5-88 Shear Forces at R7/F1 Wall for Pressure Load
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Figure 5-89 Axial Forces at R7/F1 Wall for Seismic Load (N to S)
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Figure 5-90 Moments at R7/F1 Wall for Seismic Load (N to S)
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Figure 5-91 Shear Forces at R7/F1 Wall for Seismic Load (N to S)
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Figure 5-92 Axial Forces at R7/F1 Wall for Seismic Load (W to E)

Modified RBFB Truncated FE Model Analysis Data 86




MEN 06-262, Supplement 4 Page 87 of 234

| Enclosure 1 SER-ESB-038 Rev.5
. ESBWR Project
Wall R7/F1) | — 88— Seismic(WtoE) Mx
--- & -- Seismic(WtoE) My
6.0E-1
4.0E-1
~ 2.0E-1
E
g
E 0.0E+0
E -2.0E-1
g
[=3
= -4.0E-1
-6.0E-1
-8.0E-1
-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0
Y Coordinate (m)

Figure 5-93 Moments at R7/F1 Wall for Seismic Load (W to E)
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Figure 5-94 Shear Forces at R7/F1 Wall for Seismic Load (W to E)
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Figure 5-94 Axial Forces at R7/F1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-96 Moments at R7/F1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-97 Shear Forces at R7/F1 Wall for Seismic Load (Vertical; Upward)
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Figure 5-98 Axial Forces at R7/F1 Wall for Hydrostatic Load
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Figure 5-99 Moments at R7/F1 Wall for Hydrostatic Load
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Figure 5-100 Shear Forces at R7/F1 Wall for Hydrostatic Load
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Figure 5-101 Axial Forces at F3 Wall for Dead Load
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Figure 5-102 Moments at F3 Wall for Dead Load
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Figure 5-103 Shear Forces at F3 Wall for Dead Load
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Figure 5-104 Axial Forces at F3 Wall for Pressure Load
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Figure 5-105 Moments at F3 Wall for Pressure Load
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Figure 5-106 Shear Forces at F3 Wall for Pressure Load
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Figure 5-107 Axial Forces at F3 Wall for Seismic Load (N to S)
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Figure 5-108 Moments at F3 Wall for Seismic Load (N to S)
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Figure 5-109 Shear Forces at F3 Wall for Seismic Load (N to S)
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Figure 5-110 Axial Forces at F3 Wall for Seismic Load (W to E)
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Figure 5-111 Moments at F3 Wall for Seismic Load (W to E)
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Figure 5-112 Shear Forces at F3 Wall for Seismic Load (W to E)
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Figure 5-113 Axial Forces at F3 Wall for Seismic Load (Vertical; Upward)
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Figure 5-114 Moments at F3 Wall for Seismic Load (Vertical; Upward)
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Figure 5-115 Shear Forces at F3 Wall for Seismic Load (Vertical; Upward)
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Figure 5-116 Axial Forces at F3 Wall for Hydrostatic Load
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Figure 5-117 Moments at F3 Wall for Hydrostatic Load
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Figure 5-118 Shear Forces at F3 Wall for Hydrostatic Load
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Figure 5-119 Axial Forces at RA Wall for Dead Load
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Figure 5-120 Moments at RA Wall for Dead Load
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Figure 5-121 Shear Forces at RA Wall for Dead Load
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Figure 5-122 Axial Forces at RA Wall for Pressure Load
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Figure 5-123 Moments at RA Wall for Pressure Load
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Figure 5-124 Shear Forces at RA Wall for Pressure Load
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Figure 5-125 Axial Forces at RA Wall for Seismic Load (N to S)
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Figure 5-126 Moments at RA Wall for Seismic Load (N to S)
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Figure 5-127 Shear Forces at RA Wall for Seismic Load (N to S)
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Figure 5-128 Axial Forces at RA Wall for Seismic Load (W to E)
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Figure 5-129 Moments at RA Wall for Seismic Load (W to E)
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Figure 5-130 Shear Forces at RA Wall for Seismic Load (W to E)
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Figure 5-131 Axial Forces at RA Wall for Seismic Load (Vertical; Upward)
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Figure 5132 Moments at RA Wall for Seismic Load (Vertical; Upward)
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Figure 5-133 Shear Forces at RA Wall for Seismic Load (Vertical; Upward)
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Figure 5-134 Axial Forces at RA Wall for Hydrostatic Load
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Figure 5-135 Moments at RA Wall for Hydrostatic Load
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Figure 5-136 Shear Forces at RA Wall for Hydrostatic Load
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Figure 5-137 Axial Forces at RG Wall for Dead Load
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Figure 5-138 Moments at RG Wall for Dead Load
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Figure 5-139 Shear Forces at RG Wall for Dead Load
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Figure 5-140 Axial Forces at RG Wall for Pressure Load
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Figure 5-141 Moments at RG Wall for Pressure Load
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Figure 5-142 Shear Forces at RG Wall for Pressure Load
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Figure 5-143 Axial Forces at RG Wall for Seismic Load (N to S)
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Figure 5-144 Moments at RG Wall for Seismic Load (N to S)
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Figure 5-145 Shear Forces at RG Wall for Seismic Load (N to S)
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Figure 5-146 Axial Forces at RG Wall for Seismic Load (W to E)
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Figure 5-147 Moments

at RG Wall for Seismic Load (W to E)
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Figure 5-148 Shear Forces at RG Wall for Seismic Load (W to E)
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Figure 5-149 Axial Forces at RG Wall for Seismic Load (Vertical; Upward)
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Figure 5-150 Moments at RG Wall for Seismic Load (Vertical; Upward)
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Figure 5-151 Shear Forces at RG Wall for Seismic Load (Vertical; Upward)
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Figure 5-152 Axial Forces at RG Wall for Hydrostatic Load
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Figure 5-152 Moments at RG Wall for Hydrostatic Load
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Figure 5-154 Shear Forces at RG Wall for Hydrostatic Load
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Figure 5-155 Axial Forces at Wall below RCCV for Dead Load
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Figure 5-156 Moments at Wall below RCCV for Dead Load
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Figure 5-157 Shear Forces at Wall below RCCV for Dead Load
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Figure 5-158 Axial Forces at Wall below RCCV for Pressure Load
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Figure 5-159 Moments at Wall below RCCV for Pressure Load
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Figure 5-160 Shear Forces at Wall below RCCV for Pressure Load
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Figure 5-161 Axial Forces at Wall below RCCV for Seismic Load (N to S)
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Figure 5-162 Moments at Wall below RCCYV for Seismic Load (N to S)
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Figure 5-163 Shear Forces at Wall below RCCYV for Seismic Load (N to S)
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Figure 5-164 Axial Forces at Wall below RCCV for Seismic Load (W to E)
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Figure 5-165 Moments at Wall below RCCV for Seismic Load (W to E)
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Figure 5-166 Shear Forces at Wall below RCCV for Seismic Load (W to E)
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Figure 5-167 Axial Forces at Wall below RCCV for Seismic Load (Vertical;
Upward)
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Figure 5-168 Moments at Wall below RCCYV for Seismic Load (Vertical; Upward)
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Figure 5-169 Shear Forces at Wall below RCCYV for Seismic Load (Vertical;

Upward)
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Figure 5-170 Axial Forces at Wall below RCCV for Hydrostatic Load
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Figure 5-171 Moments at Wall below RCCV for Hydrostatic Load
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Figure 5-172 Shear Forces at Wall below RCCV for Hydrostatic L.oad
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Figure 5-173 Axial Forces at RPV Pedestal Wall for Dead Load
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Figure 5-174 Moments at RPV Pedestal Wall for Dead Load
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Figure 5-175 Shear Forces at RPV Pedestal Wall for Dead Load
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Figure 5-175 Axial Forces at RPV Pedestal Wall for Pressure Load
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Figure 5-176 Moments at RPV Pedestal Wall for Pressure Load
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Figure 5-178 Shear Forces at RPV Pedestal Wall for Pressure Load
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Figure 5-179 Axial Forces at RPV Pedestal Wall for Seismic Load (N to S)
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Figure 5-180 Moments at RPV Pedestal Wall for Seismic Load (N to S)
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Figure 5-181 Shear Forces at RPV Pedestal Wall for Seismic Load (N to S)
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Figure 5-182 Axial Forces at RPV Pedestal Wall for Seismic Load (W to E)
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Figure 5-183 Moments at RPV Pedestal Wall for Seismic Load (W to E)
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Figure 5-184 Shear Forces at RPV Pedestal Wall for Seismic Load (W to E)
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Figure 5-185 Axial Forces at RPV Pedestal Wall for Seismic Load (Vertical;

Upward)
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Figure 5-186 Moments at RPV Pedestal Wall for Seismic Load (Vertical; Upward)
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Figure 5-187 Shear Forces at RPV Pedestal Wall for Seismic Load (Vertical;

Upward)
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Figure 5-188 Axial Forces at RPV Pedestal Wall for Hydrostatic Load
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Figure 5-189 Moments at RPV Pedestal Wall for Hydrostatic Load
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Figure 5-190 Shear Forces at RPV Pedestal Wall for Hydrostatic Load
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Figure 5-191 Axial Forces at Basemat Section A for Dead Load
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Figure 5-192 Moments at Basemat Section A for Dead Load
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Figure 5-193 Shear Forces at Basemat Section A for Dead Load
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Figure 5-194 Axial Forces at Basemat Section A for Pressure Load
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Figure 5-195 Moments at Basemat Section A for Pressure Load
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Figure 5-196 Shear Forces at Basemat Section A for Pressure Load
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Figure 5-197 Axial Forces at Basemat Section A for Seismic Load (N to S)
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Figure 5-198 Moments at Basemat Section A for Seismic Load (N to S)
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Figure 5-199 Shear Forces at Basemat Section A for Seismic Load (N to S)
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Figure 5-200 Axial Forces at Basemat Section A for Seismic Load (W to E)
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Figure 5-201 Moments at Basemat Section A for Seismic Load (W to E)
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Figure 5-202 Shear Forces at Basemat Section A for Seismic Load (W to E)
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Figure 5-203 Axial Forces at Basemat Section A for Seismic Load (Vertical;

Upward)
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Figure 5-204 Moments at Basemat Section A for Seismic Load (Vertical; Upward)
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Figure 5-205 Shear Forces at Basemat Section A for Seismic Load (Vertical;
Upward)
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Figure 5-206 Axial Forces at Basemat Section A for Hydrostatic Load
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Figure 5-207 Moments at Basemat Section A for Hydrostatic Load
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Figure 5-208 Shear Forces at Basemat Section A for Hydrostatic Load
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Figure 5-209 Axial Forces at Basemat Section B for Dead Load
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Figure 5-210 Moments at Basemat Section B for Dead Load
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Figure 5-211 Shear Forces at Basemat Section B for Dead Load
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Figure 5-212 Axial Forces at Basemat Section B for Pressure Load
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Figure 5-213 Moments at Basemat Section B for Pressure Load
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Figure 5-214 Shear Forces at Basemat Section B for Pressure Load
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Figure 5-215 Axial Forces at Basemat Section B for Seismic Load (N to S)
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Figure 5-216 Moments at Basemat Section B for Seismic Load (N to S)
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Figure 5-217 Shear Forces at Basemat Section B for Seismic Load (N to S)
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Figure 5-218 Axial Forces at Basemat Section B for Seismic Load (W to E)
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Figure 5-219 Moments at Basemat Section B for Seismic Load (W to E)
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‘Figure 5-220 Shear Forces at Basemat Section B for Seismic Load (W to E)
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Figure 5-221 Axial Forces at Basemat Section B for Seismic Load (Vertical;

Upward)
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Figure 5-222 Moments at Basemat Section B for Seismic Load (Vertical; Upward)
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Figure 5-223 Shear Forces at Basemat Section B for Seismic Load (Vertical;

Upward)
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Figure 5-224 Axial Forces at Basemat Section B for Hydrostatic Load
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Figure 5-225 Moments at Basemat Section B for Hydrostatic Load
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Figure 5-226 Shear Forces at Basemat Section B for Hydrostatic Load
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Figure 5-227

Axial Forces at Basemat Section C for Dead Load
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Figure 5-228 Moments

at Basemat Section C for Dead Load
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Figure 5-229 Shear Forces at Basemat Section C for Dead Load
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Figure 5-230 Axial Forces at Basemat Section C for Pressure Load
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Figure 5-231 Moments at Basemat Section C for Pressure Load
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Figure 5-232 Shear Forces at Basemat Section C for Pressure Load
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Figure 5-233 Axial Forces at Basemat Section C for Seismic Load (N to S)
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Figure 5-234 Moments at Basemat Section C for Seismic Load (N to S)
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Figure 5-235 Shear Forces at Basemat Section C for Seismic Load (N to S)
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Figure 5-236 Axial Forces at Basemat Section C for Seismic Load (W to E)
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Figure 5-237 Moments at Basemat Section C for Seismic Load (W to E)
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Figure 5-238 Shear Forces at Basemat Section C for Seismic Load (W to E)
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Figure 5-239 Axial Forces at Basemat Section C for Seismic Load (Vertical;
Upward)
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Figure 5-240 Moments at Basemat Section C for Seismic Load (Vertical; Upward)
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Figure 5-241 Shear Forces at Basemat Section C for Seismic Load (Vertical,
Upward)
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Figure 5-242 Axial Forces at Basemat Section C for Hydrostatic Load
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Figure 5-243 Moments at Basemat Section C for Hydrostatic Load
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Figure 5-244 Shear Forces at Basemat Section C for Hydrostatic Load

Modified RBFB Truncated FE Model Analysis Data 162




MEFN 06-262, Supplement 4 Page 163 of 234
Enclosure 1

Appendix A Figures of Analysis Model



Page 164 of 234

MEN 06-262, Supplement 4

Enclosure 1

g
/iy Bl
A
/777 .

/o ”-—,. TS

\

) sy v o

1] nn.l-“v#ib/

<

PR Ny (D)
vy 0=

Modified Truncated Model



MFN 06-262, Supplement 4 Page 165 of 234
Enclosure 1

oo __av EL 25.8

4845 4544, 4843 4842 4641 4840 4638 4638 4637 4636 4835 4834 4833 4832 4831 4630 4629 4828 4627 4626 4625 4624 4823 4822 4621 4820 4815 4818 4817 4816 4815 4814 4613 4812 4811 1810 4808
R e W 1 W 177t W R D D 1) O ) W T D e e e ) ) T e e ) I D e ) A D D e e T e T ewt
S A hull sl s il st et i b Lo Lt Lt e Sl ' N 3 il P ' e pisl % el i 19 Sl
oo (oo \V e [ [[ o [Jon N\ AV ([ [Jaon o |[n [l [[n [fem |[m [Jem [Jon [T [ [T [Jom [Jor o [ [[w \Vrw [Jr [T e [[or \\ e \Vw [[o U ar fown [[ ow |l [
4248 245" 244 4243 M2427 241 j4240° 4239 14238 | PR Y)Y 1235 e’ j233 h2ay $239 230" p2ow 227 2267 MmsTTT a2 Z >SN 7 S .7 3) 220" AL I— AT 7 S— i) 4215 Q21e 21y 12T AN 1210 J209— i —

Lo i o (o o[ [ o (o o [ (= (L= = (= [ = = |- Lo e [ [ [ [ [ [[= [l

|l .l T — ) o— 7 S L1 ) — o . SO . 1 S o S ! A . S— L — L S— 103~ M037——— 40371’ joso————— Mo29 ko1 o Loty a Ll p— 1 )| S— ) | — 1) it R ) P S .} S )] S— . s m— Ja006’ Moc2—— koot
sos [[soae || swas || ssz |[s0er | | a0 P L I e L L P 2030 s sez0 aere sote s | [ oore | aos | [ s | ] s | sao woo |[oe || sor || oo [[wws | | sooe wo || sz || aner
}3848° s haae M3 has2— badt M0 339 {3838’ ja&sr 2 <L) 3m/ 3831 3¢ <k 2827- I8! 3 a2 pa21 8l ps1g’ 3817 L3 15 4 13, 212’ <33 a0’ 9
3641 r 3640 [ sa30 r r I r r 3634 3830 T 2628 2827 628 3625 r 4 r r r 3820 r r I 2615 [ 2814 [ ae13 261 [ 2611 I" se10 3609 2608 3606
il [ LD L Lowr | L [Loss il oot by LDoee | Laen L0 b O T VLI Y VL VI NI Y 1299 holo call 0 EL17.2
3ees | T 340 3439 I* 3428 [ a7 N [ 35 £ [ 3622 st | [ ez 2419 I ae18 Faer7 { [ aers 415 3414 2413 212 3411 10 I aae ‘3408 3408
il hhis bé N hhoe L Eiil bhae Li; b L L4 ) . il
[sw \Y w0 |[ o |[ e |[oemr |[om |[ oo wn ([ [[ar \N\ 2w |[0 |[oow |[20 \\ o |[sow |[oee |[ 0 |[oom |[aow X
peaz—— \2r—— bowo—— hbow——— logy=— |oy—— 224 ha2z—— \u—— hoow—— hoe—— hots—— haie——— hets—— haw pa—— ane——— b
[ois [[wo |[omw |[oow |Jowr |[ome |[ om0 [wo [[wz [ |[ow |[w |[ow |[or |[oom |[ome |[oowe |Joor |[oom | s EL 13.07
hotr—— b s ldro—— b by e ez bazs bon—— bt boie—— Jatte—— borr—— batpr— porso baiam gz bz bons .
Tmo ([mo [[aw |Jomw {Jowr [[ame | s [ ams [amn [z [[on |Jowo |[own |[am [[aor |[awe [[ows [[ase |[aws |[awe ([, [, .
184, 1) 2! 09— base—— paar—— lasye——— hes—— 2834 j2833 == l2g3>—— [2831- pae—— pare—— g7z —— paav—— Reo—— bty bPsie—— pPsmr——- pRS1g———— DR#§ 2814- o3——— ps1z——— P g310
[ma [[ow |[ww [0 [[or |[owe |[oss |[awws |[cwm |[woz |[ o |[2om |[om [ |[ww |[wn |[wr |[aow |[oos |[oore |[awo |[n |[oor |[200 |] som
i i Do bt by bdw— bews— bew — — el ¥ Py VITadug ¥ oy Pl N ety ) iy v Fusig ¥ P
o |[on |[2m |[see |[oor |[2w |[Jos |[2¢ |[200 [T |[owr |[o0 | 2em [oar |[oeo |[om |[2m |[oer |[ows |[2as |[ae |Foar | |[zr |[2o0 |] 200 T aar EL 8.56
Ay My ¥ Puaci ¥ Sy Vuuudi) 9 Mot ¥ otati 9 Vot utadi ¥ Messol) ¥ Wi  insodi 9 Wiciol) § Wacoli % Vel 9 Phaci ) W Nacali 9 Viacali) § Suhiati 9 Mg 8 S 0 Sosadi) 9 Saoniy ¥ Wuitoeti) § Wsiifig 0 Wcundig 9 P ) 0 Vo) 0 Viaiadi 8 Mg M) 9 Wi Pl  SchoodG ) Wasi ) Wino S W) 9 Winad Wl ciac ) Mol P8 .
[,,.. [m, [m [m. [m, [m. [ms [m [m Im, [m. [m [w, [m. [m [,m [ms [m. [ - [m, [m, ] [m [m, [m. [m [ [m [ [m I [m [m [m [m [m I 2208 [m [m [m Im [m,
i bt o bl — bt bt btir— it~ b | |t bl e bt [ b by by b by b b by bbe by by b b b bt by bl it by e e b b bl bibp b b bbe by L Ly Lh
2043 2047 2045 2045 2044 2043 2042 2041 2040 2039 2038 037 20696 2035 2034 2033 2032 2031 2030 2028 2028 2027 2028 2025 2024 2023 022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2008 2008 2007 2008 2005 r 2004 2003 2002 2001
o) M2 My o — L — 44" ROAY— DPOAZ——— PO 2040 = s 5] — ' — BS—— PoM——— P o3z 2031 ROy 1 Jn— 1St L — 3 7 S— 1 2020 P01 x5 S— <L — AL — 2L S— 7110 74 Al om— 'L S— <L) 1 — L v, S 7 S— 06— — o S—— N 2007 [2001
1848 1847 [ a0 1845 [ 1 I 1 1 [ o I 1800 " 1839 I 1a28 [ 1837 r T r r r r [ ] I 1824 I r N r N . r [ r I [ 1o11 [ se10 1809 1508 [ 1s07 " 1808 1805 " r N I
[ 168 [ 1647 [ 1546 [ to4s 1644 1643 [ 1602 [ 1s41 [ 1es0 [~ t639 [ 163 1637 [ 163 1635 1634 1633 [ 1632 I 1631 [ 1630 [ 129 [ 1628 [ 1627 [ 1626 [ tezs I 1624 1623 [ 1622 [ 1521 I 1620 [ 1610 I" 1618 [ 1617 [ 1816 [ 1615 I 1e14 [ 1613 I 612 1611 [ 1610 [ 1600 [ 1608 [ 1607 I' 1606 [ 1605 [ 1604 1603 1602 1601
PRI R VL PRI ML L W ooy PR oy oy MO R M A T I T | ENSCCG P PG P VLA P L g I WAL PN NG L WL W O I ORI Y WAL L ALY W VAL Y LI O VL WL W O O g 7 . g g T ORI W W

0 e [ e [ A A [

a2e—— haze—— fuor—— heae—— s lua——

hari—

e ([oo ([ |[ e [na ([n |[wo |[ae |[wn [[ar {[oe |[an |[an [ [an ([ ([0 ([ ([ ([ |[m |[r |] o [

1201 1248 2ar—— haas - hes—— hoe—— luar— haazm—— haav—— haeo—— lsg—— hze—— lizyr—— lizse—— lms—— lizu—— hza

EL-1.5

1230 —— lio—— hooe—— hoor —— hze—— |ims— hzaa——

Do [[wn |[oa [[ws |] w0 |[ w0 |] - [ o
1001 1048 N7 1046 [1045" 1044 —  |1043——— 1024- 011
Too [[or |[oe [[o | |[ |[ [ o [
Lo 0 S— ! S . S . S .. S ¢ 3 824  ak
oo [[or [ [[oe [ |[o |[ [ [ o
hor—— doer—— bor—— b b b foi— g —— bt EL-6.9
[ [0 [[ [ |[o |[[= |[= [
BOT——— s [a7— 48— 45— M4~ M43 ol 2 — | ok —

w [ [ ([ [ | -

2 aT— D4 Das—— a4 pPdy——— [22¢- ik
a |« 5 “ T« 2 N s EL -11.5

I I I I I
180° 270° 0° 90° 180°

View: from Inside to Outside

RCCV & Cylinder Wall below RCCV

T

\/
0
)
gy

0;0
\.:,0
DX

!
Rl
I

X

v
A‘\\.0

X
A
AN,
.,:l
N
Y
X
Q

Q

zz
77
RN
"\\
O

LA
v"

J
.:0
XN
OO
70
AN
A

()

8
X
5
)
8

%
0
7

Y

X
%
"\\’0

%
W

25
‘,0
x&

R
N
%
Y
avy
N
¢

”\‘
Y

A-2



Page 166 of 234

MEFN 06-262, Supplement 4

Enclosure 1

2 3
| — - |
w w E w o
i i i i i i i § 3 m
LN N P N P PR P ) m,m . Mn F PR ML. - 38
o o ey N/ i DL L, M
)y o ) I MR O Yy
MLW : ! f Ey ! ; d “m Pyt er‘ :m
T\r B P P Ipn g - : f ‘m LB P fLm S
) SN N ) R D Y
mbm LI P _m Ely ﬁ W _m Py _mbm
mLm L _w Py _m P o _MLN
L L [ PP _ LI P _m P P fL
n, MHA W E 1m. A_H vm 5| W _m W._H W = W —“.W“. ’ i
g 2 3 ) 3 2| 2! bl 2
2 Wu W o m —ﬂ W o w —2 m _u W o W _ﬂ Wﬂ
3] 2 2| 2| 2| 3| 2 2
= mu § 2 § ;u § 3 § _u i _u i 2 i —u mu
H 3 3| 3 3| 2 2] 23| &
2 mu i 2 § _u i b i _u ; _u. i 2 i _s wu
8 t} 2! 2 2} |
E mu w E m ;u m ] w _u w _u m ® m —u mm
2| 2 2 b3 2 & 2|
b mn § 5 8 _n 8 £ i _w 5 _n i s i _w mw
3 3! 3| ) 3| & & k]
° .m,n § E § Au i ° B ;m 3 _u 3 2 5 _u wu
3 ] 3 3 2 & 2 2 2
B mn § B § _u 8 2 i 'u i _u i 2| 5 _utn
2| 3 o 2 2 X 2
PRI’ R N P _m Ely | ' _M LI [P _me
IR _m P r g _m T _m 8|
H 3 3 )
mtm I P _m L [P _m _m LB P | w_
I [ S O N P B R R e |
Jo e ] _m i/ WEWLW M
Al e ] e ) A IPULINF LT
; .
AN Ry FPuEynl m
mLm LI ; WEWLW
fiu . f wtmLm
mLm : § : _m Ly d _Lm
- 2
m[_m Py f LI _WLN
wu_” N K i . r 7
uLm Ly _w | Y . _mbm
WM_“_ I . _a | f g ;Lm
d d || s N 8|
§—J { 3 2 2 3 3 1
LI N [ N O N P I I I P NP R
MLM P . r : _m : _m : r F g _uL
N A N A A ! .
H 8 3 g g g g k| 8 3 m
mtm I P _m d _w : f d _w L P _mrwlr N
AP’ S N Y (O T (L [ (O B D
mf|__w I (I I [ NN IO S O N [ NP [ B o
| N e [ T [ [ S N S o
wb L PP _W : _m : _w : r B [P |
tw . _ ! r d _w d f L P |
mtm 1y MLW : _m ! _w ! _w LI P |
mw_m P [l 3 _M I _w PP |
MLM P . _m : _m : _m ' _m Py |
wLw i _w i _m ! _m £ o mm 2 wt f/!rolés\i,\\\ \o.
] | | I f g : 3 X777 S
i i — § YA PN, i N
" 3 mm - ’f‘\’
b4 ~, ® b4
L ot ) ;w m fmmm : mn.rt _35 _

7818
7808
7805

15,
YA



Page 167 of 234

MFN 06-262, Supplement 4

Enclosure 1

o © 0 o~ 5 © 0 b
< s o ~ P © © o P s
[s2] N N -~ | -] [op] ) Y []
- | - —l - | | - - |
w (1N V1] w LLJ| Ll [TH] Ll L w
RN N N N N N DN R 0N OE N DN N NN TN N NN O NN N D U S N N N
S ST ST I o) . A e B 4w f A | T}
T R T s
§ g % % 88 8 § g g % § [ g g g g g § £ g g g % ]
; ﬂ IR Y N AN AN B A A N A AR AN e A A L AN WLM
§ H 3 3 B8 ¥ ¥ g g meﬂm mﬂw g ¥ g g & H ¥ H H LR
g 5 " g & g s ; § ; H 8 f 8 3 ; i : g5 g g "y g og
g wm mm,ﬂ_mzm]_mﬂwﬂw g g H g H mm H mmﬂmﬂmﬂmﬂm mm § mm H i g § w1m|_m mm wm mm mmm,
L gl T lTEYE TR e T W TR T TR T T T T Tl T
wmmmmmwwmwmm wm wm mmmw mmmmwmmmmmmmmwm"mu wm mwﬂwwmmmmwmmm
S Y] S T YT S s T s s s T Sy s s S YT S .
I I I | I A Y S IR R | S | N I J sl il sl el
3 3 3 3 g 3
3 N MR R R
S Y 1]4]114‘1‘111!1'1‘1111 Ay N I e B I e | ]
‘AN R ' g 8
A I B e ] ST ST ST/ |Iv) At I I et 1Y I w TN I w0 A R | | j/|] ]
i 3 8 2 3§ # g g 3 3 3 ] i i & b 3 3 & ] ] fl t] g
'R s 8 1 3 9 & ogd oy g g
T e | e 11‘1]111]/‘]11‘111 Aunmnes BN B e B B e B B T I e B o
el el s allall e 10 o o lfele] ol el af] ol ell o ] o ifefell ot 2 f] gl vl w ] x| e
T I )8 # o3 3 4 4ogd bl W
i . g . — A [ B e I Auan | Auan ] A w B A w N e Ao B S wun N S w I B Naama I Aumn | Aumn A I S e I 0 w1 I w Y AR W N A
s mﬂﬁ_m S NI R R R R I R R I R E
§ 3 g i g g B g i g 8 g 8 i i g g g & g g H § §
, AR Ak A SRR ST SIn
T T R
el e el e ] [l el e e e e e e e ] ] ]
- . . i i 58 % 8§ !y 3 $ . .
3 P Y M el T P P 5]
[ T T R T T T
3 : 511y NN 3 P 5]
DEnDER Rk
mﬂﬂﬂmm NN AR N YA T RN AN 1 KT A A mﬂﬂﬂﬂw
MJM gy Tl T 3 mql_mnmjmnmnm AR R
1]1|J1 A u—— T e T R | T
wqﬂﬂﬂmﬂm ] T L] e e e LR ] ] ] ) e
MJM ) MJM g Tl T Yy |Jw AR NN R N
Tl T/ ST/ 1T Ao N I e BN R w1 R A
qﬂﬂ ; ﬂﬂﬂm i mmwml_ﬂﬂ_ﬂﬂ el o || e Jﬂﬂﬂﬂm
i H 3 i 3§ i § i i 3 i i i i K i i i H i i H H
P Tl e T e e e e e e ] ]
H H H 3 i i H 3 3 H i § H H H ] 3
N BENE Tl eV ]y ey ] ] ] e ]
BN M,Jmﬂwmmﬂmwmmm AR R
'NIENDE mmﬂwﬂmﬂmﬂm ) oE ] ]_ﬂwl_ﬂwﬂmm
S 1 [T v 1] > s A |
] TP e ] ] e e ] e ] el ] e ]
@ AN Aumm | A 1] ST T T
g cl| T ] Y e ] e
ot 1 ; 3 ]| s i || i
MR NN mmﬂmﬂmﬂmﬂm TEE DNy ﬂmﬂmﬂmﬂmm
ﬂ‘.'l’l‘/ 1]|1‘1 . y . < 1| ST | ) A
IR A N A N AN 1 R mﬂﬂﬂﬂm
gl g MJMJmeJm g g Tl Tl T TR Tt
s 1 e [allE] e ] e
3 3 W,qu_mﬂmﬂmﬂmmmmmm g g .mmww 2
y el Tl ) L T e e e e e e ] |l
\/ LI AR .
N
Ne——
>

External Wall (RA)

from Outside (East) to Inside (West)

View

A-4



MEN 06-262, Supplement 4 ’ Page 168 of 234
Enclosure 1

15601 15002 15603 15804 15605, 15608 15007 15608 15008 15810 15611 15612 15813 15814 15815 158168 15817, 15818, 15619, 15020 1562¢ EL 34.0
18401 15002 15403 15404 15408 15408 15407 15408 1 1509 /] 15410 :] 15411 /J sse2 /] 18013 ’] 15414 15415 15416 18417 15418 15419 18020 z
151 15407 15463 15000 15308 15408 15407 5468 15459 15410 5431 15417 541 E5T) 15475 15476, ST 15478 5418 15426, 5421 Y
18201 15202 15203 15204 15208 15206 15207 15200 ll 15209 ’I 15210 18211 /] 15212 /I 18213 /‘ 15214 18215 1a218 1on 1218 15219 15220
15287 hs307 15265 15754 15205 15768 15257 1528 15209 15210 15217 15217 15217 5750 hsd7s, 15378 777, 15778 £4IT) 15278 5221 X
15001 15002 15008 15004 15005 15008 15007 15008 15008 15010 15011 /] 15012 /I 15013 /‘ 15016 15018 15018 15017 15018 15019 15020
f
15007 15007 15063 15064 15505, 15006 15567 15068 15009 15010, 15011 15017 5013 557 15575, 1557 Ei 1578 £11) 5020 5021
|
14801 14802 14503 14804 14205 14808 14807 14508 1e800 14810 14811 412 rans 14814 1418 14216 117 1418 14519 14820
14207 14867 14863 14500 14505 14506 107 14008 14003 hasic 14077 10217 a8t 45T 14675, 14318 4977 14678 14838 45 4521
14501 14602 14603 10600 14005 14606 re007 14508 14608 1810 o1t 612 14813 14614 14815 te616 4617 4518 14819 14620
s MJ m—1 m—j ! m;, ! u.—] wr—J ,—j hasns .“',;I s ,..‘J u..,——J ..mJ mrJ m..J ‘mrJ uw—j - EL 258
14501 1es02 14403 o0 14005 14008 1407 14408 1409 1oy raart 112 14413 1eate 10015 14416 1ee17 raan = =]
14001 144 1 1asou 0 a hae 1 1aa hraas et 1aa1 hasty: nn 1ast 1401 faar aa haa b 4421
14201 /’ 14202 ’l 10209 /] 14200 1208 1208 1207 14208 \ 14200 /\ 1a210 ] sant /l 1422 7 14212 /l tazte 14218 1218 1y 1az1e ] 14218 /l 14220 /l }
s i i o i B Y s it g ] e b | i - oo ot ow xn o0 a wom_waw EL 22.5
14001 /] 14002 I] uam/] ;]m 14005 ﬂ 14007 14008 1 14000 /] 14010 /] o1t /’ 14012 /‘ 14013 /I 14014 10015 14018 14017 14018 ,‘ 14019 ] 14020 ,] 4001 ] 4002 54003 /] Jm 4005 ,l 54008 ,‘ ’—] ‘j sioto
14001 14502 f1accs 14364 14005 14008 14007 14008 1400 14030 14071 a0z 14013 4014, 14615 14018 4017 4ot 4018 14920 hao2y 4101 14102 4103 4104 14105 4107 aion 4109 hato
13801 ,‘ 13002 /‘ 13003 )‘ 13004 13803 13908 13007 13808 13809 13810 /‘ 13811 5013 12814 13015 13816 19817 12818 /‘ 13019 ] 13820 /‘ sas01 /‘ 53002 5300 /‘ as04 53805 /‘ 53406 ,‘ 3008 53809 s310
13801 302 13000 13004 13005 13000 1a007 13208 13809 13810 1ag11 12012 (13813 o 13815, 13018 2017 1aata 3819 13820 hant 3901 3002 3908 13004 3905 1300 13607 13908 3909 1as10
o ] | ]| ]| ]| ]| ]| o] o ] | w ]| e ]| e ] won ]| ]| ]| ]| o] ]| em]] e ]| e ]| em]| s | ew]| ew ]| e | ew]| sw]| se]| w]| g 472
13812 han 13710 .
o | o ]| e ]| we]| me]| ]| ] o || em | e | e ]| e ] o ]| ]| | ]| ]| e | s | e ]| se ]| se ]| we ]| se]| wm ]| we ]| oo]| ow]| se]| oe]
2 134 y 13t 13420 142 3507 13507 13510
13201 13202 13263 1320¢ 13208 19200 13207 13208 /l 13208 " 13210 ’l 3211 ’l 13213 11214 12215 13218 an e 12219 13220 sx201 83202 53203 3204 5208 63200 53207 53208 59200 sa210
13207 1 13763, 1236 19758 13756 13757 13208 13258 12076 12217 13212 3218 ) 12915 13378] 7T 12778 EIE) 327 12777 E) 3367 3955 19366 13567 13356 2555 rast0
13001 13002 13003 13000 13008 13000 13007 13008 /I 13008 ’l 12010 ] 13011 /l 13013 13014 13015 12010 13017 12018 12018 12020 001 52002 53001 0004 53005 53008 s3007 sa008 53000 50010
o s - oo hisoos—""fuwes | s o s haa srs T el el e o 2y o o b s e o0 e EL 13.07
12001 12002 12003 12004 12005 12008 12807 12008 /] 12809 ’l 12810 ,l 12811 1 12812 1 12813 /I 12810 12815 12816 12807 12818 1208 12820 2001 s2902 2003 sz804 2808 2008 2807 52008 52808 s2810
281 12007 2803 12004 ha 12306 ha 12008 2005 1280 hzaty 12812 2813 2814 12013 12016 2817 12814 2618 2626 262 2901 2907 7900 2000 17308 12900 12908 2000 120
- v || | || ]| e ]| e s ’I - ’l - 1 - ’l - ] - ’] Y | ) e e T - wo || e || wew ]| e ]| e ] we || swr || e ]| e ]|
12601 12607 1260 12604 12005 12608 1 12008 12009 12610 12617 12612 2813 2014 12615 12614 2617 12614 12618 2620 2621 2701 h2rg 2709 2704 12708 2707 12708 2709 12710
12401 12002 12409 12404 12405 12408 2007 12408 ’l 12008 1 12410 ’] 12411 II 12012 " 12413 ,I 12414 12013 12418 12417 12418 1418 12420 s2401 s2402 52403 s2400 s2408 2408 s2407 s2408 2400 s2410
acor o e scor m—] s mvj s o, e haere s 2y s | e va e 2 2o 21 o s ] “J 1zson MJ - - o EL 8.56
2201 ,} 12202 ] 223 ] 12204 12205 12208 12207 12208 /I 12209 /l 12210 /l 12211 ] 2212 ’] 12213 /‘ 12214 s 1210 12011 12218 ] 12219 /1 12220 ,1 52201 ] w202 ] 52209 ] 52204 82208 ] 2200 /l sz207 s2208 52209 sz210
12201 o202 2260 12204 12208 12208 2207 12200 2209 12270, 12211 212 213 2214 12815 12778 2217 12218 2219 12220 221 2301 2307 2960 2304 12308 12306 2507 12308, 2309 rzas0
v || e || o || ]| ]| ]| - 1 - 1 - ] - 1 - 1 o ’I w || s || e || n ]| e ] n] - 1 o || o || o || L | R
2001 12667 2003 12004 12005 12606 12007 12008 1200, 12010 12011 201z 2013 2014 2615, 12016 N7 :2619 2018 200 2021 2101 2167 2163 2104 12106 207 2708 2109 2110
o maar ] s | oo | | s ]| e T ] a7 e ] ] 7] ) w7} rare el R F R o | I N A swoor swn | s ]| ] EL 3.65
i a1 4 ! 1004 11008 11 h1s10 -
v | | e ]| ] | ]| e ] | o] - o || e ]| e ]| e ] R I S S R S N S I R I S S S I S I e S Y
1601 1 & 11604 11605 11 s 111 1809 J 112 11 i 81 1141 1161¢ 1620 02 23 5 ho: o
11401 a0z 11463 11404 11605 11408 11407 11408 11408 11410 /‘ 11ar /‘ 112 11413 19414 1as 1are et 11418 1 11420 s1401 ,] 51402 " 51409 1404 51405 ,‘ 51408 ,‘ steo7 1408 sten sre10
11401 1402 22 11900 11305 11408 11007 11408 11435, tieig rait a1 ra1s ) o 11418 1417 11418 tats 1420 1421 1sat 1502 1503 1504 1505 11506 1507, rs0a. 1509 h1sta
~ A
"2 122 11203 12me 1205 11206 101 11208 11208 11210 1211 vz 11213 11214 11218 11218 121 11218 11219 "z 51201 81202 51203 81204 51208 51208 1207 51208 s1200 s1a10
11201 1120 11208 11204 11208 11206 11207 11208 11206 11210 11211 11212 11213 1214 11215 11218 1217, 11218 1218 1220 11221 1301 11302 1363 e 1308 11306 1307 11308 1300 11310 EL '1 -5
11001 11002 11003 11004 11005 11008 11007 11008 /I 116008 " 11010 ,l 11011 /l 11012 /I 11013 /‘ 11014 to1s 11010 o7 1o1e 11019 11020 51001 s1002 s1008 51004 1005 51008 s1007 s1008 51009 1010
11057 11667 J19565 11868 11565 11008 11007 11008 11035 11670 11011 11077 1013 1818 11678 11878 1377 11678 1618 1670, 1021 107 14167 1765 1104 1165 11708 1967 11768 1158 11110
10801 10802 10003 10804 10805 10008 10007 10808 /I 10800 ’l 10810 ,] soa11 /‘ 10012 /‘ 10813 /‘ 10814 ro815 roats 10817 10818 10819 10020 5001 50802 50803 50804 s0008 50008 sos0? sos08 50809 50810
10857 roscz 0303 10864 10805 o806 10807 10008 10055 10875 10811 roaiz 0813, 0874 10815 10878 07, 1078 0815, 10670 0821 10607 0902 10563 0864 0965 10906 10507 10508, 10555, 10810
L e 10002 10653 1060¢ 10005 10008 10007 10608 ’l 10808 ll 10010 /I 10671 /l 10612 /I 10613 /I 10814 10015 10818 10817 o818 10619 10620 s0001 s0802 50803 50604 0005 80008 0807 50008 50600 so610
10651 10602 10603 10804 10805 10606 10857 10808 ) 10870 10615 10612 0613 10814 10613 10516 10817 10618 10619 0630 10621 0701 10762 10783, 10704 0708 10708 10707 10708 10709 to710 EL '6-9
10601 10402 10603 10606 10405 10408 10607 10408 /] 10408 /] 10610 /‘ 10611 /l 10412 /] 10413 /I 10414 10413 10416 10417 10418 10418 10020 so401 S0tz 50403 0406 so405 50408 sowr so408 50409 s0410
0451 hoiz 10885 10464 10305 10i0€. rosar 10408 10438 10476 10477 o472 015 10814 10475 10478 04T hoi16 0473, 10476, 7 10507 10557 10363 10554 10555 0568 557 ey 0505 o530
10201 10202 10203 10204 10208 10200 10207 16208 /J 10208 ’J 10210 /] ro2r ] soz12 /J 10213 /) 10214 10215 10218 10217 w0ns 10219 10720 50201 0202 0203 50200 50205 50208 s0307 0208 50200 saz10
10257 10782 = 10204 0708 « Jroie 6367 10208 10255, 10075 10217 10277 021§ 0714 10378 16218 62T 16578 0818 10226 0221 10361 L) 10363, 10904 098, 16306 17 10368, 0353 16310
10001 —l 10002 ‘I 10063 ] 1m1 waos‘l 10008 ] vooar] 10008 1 10009 1 10010 1 so011 ’| 10012 ‘I 10013 ‘I 10014 1015 ] mm] wovr] 10019 'I 10020 50001 1 s0002 ] 80003 1 m‘] s000s 1 -+ 50008 S0007 0002 ] 50009 1 0010 1 EL-11.5
X Z oo 107 poes: 101 (o 10110 ad .

®
®
@
®

R O
External Wall (RG)
A-5

5 L
@®- r

View: from Outside (West) to Inside (East)



Page 169 of 234

MFN 06-262, Supplement 4

Enclosure 1

wu EL 52.05

17084

i & &

14601 EL 25.8
o EL 22.5
s EL 17.2
o EL 3.65

5

14401

12201
200

11401

&

1020

“az _]
e
44020
408 14001

428
42020

1.

-]
- _.,ﬂ o EL -6.9

]| oo EL 13,07

44621 “s22
4

J 41220
w—:l [or EL -1,

.
{1484

,1.’]

12284

019
12084

42819
41219

42820
282 1801

@

4421
1223
4019

14284
4

41919
188

14
1
12284
<%0
13084
1z004
11
ross
408
10684

14084

18083

41220
17284

4020

47819

47820
1768: 17684

18087

170:

7819

47820
768: 17684

176

47419

a0
7 17484

1742

arze
728

172;

47019
s 7¢ 7€

44520
“ 1
w22
w018

sy

s

42018
208

10018

aate
143;
1218
atore
dos1s

el
| Wl | W9
]

ase19

588:

ﬂ
sﬂ

418

17481

18081
474
17881

47
17621

s
|

«
17081

18] | <sare “5e20
i 16384

4571
f168a+-

j 017 mvl]

r

ﬂ aur || aene
12 2

430
1308+

i § ¢ § mmm 8 "8 8
5] T

'_1.5]
u_a‘l

4283
41416
<210

221

aar
1217

“ary
1aas1
«“;
14201
“o
ace1
12881
2281
4201
12081
41
11831
414
11681

11481

18080

47817

768

an1?
47017

7:

7t

1

“o1s

41815

41615
1

7616

4«

7218
41018

4

5E

2014
2079

j a1e15
2

41215

1015

w15

218
atatq
11479’
41214
41014
“0are

14

16 ity
w219
4280

.
16

1447
“:
14279°
4401
hao79"
2ad| | ans 424:] an|| « a 2
24; 2481 2 1248 12484 1248: 12401 EL 8.56
anu il
12279
“
41814
1197

15 arate amr
1767 7¢

18079

4215 816 5217
168 d

012 /] 014 43015
130

2213

415 47418 arar?
174 1747 £2

arany
w212
41012
“wa13
w01y

o
1227
[1147¢
1127
1107

814
3678

4677.

43012 ]

212

41412
7

1212

41012

1227
%

1278

107

1

w12 wo13
67 1
13676

44
147

1107

40413
40213

o ’]

1410

44611
487
074"

11474
1274

<0
1200

sto
J1e67:

1811
Lik
41608 1610 41031 41012 atan) 41614
11 1167 187! 167¢ 1187¢ is:
w143y
41210 a1
127
at011

Ml
el

3

f1147:
112

d

44

j14672.

41808
41408
41208

]
el

il

4

4671
A
o
1871
1671,
1471
1271

Jros7y
Jros7+

£ B ®
-,a,a,,|..
gl 2 B f ¥ H
o 7
I I
4"!4"|A"I1"|_,"|
“al» A
g 2 5
gl & =
BoERan
HEEEEN
:

1807
41807
ara07
4s207
%7
40607

1187
1187

1470
11270

103;
J108:

]
|

«
1166
.
469
I
112680

h

ol
o

1
i

ol
=

.
u
1

.
11468

1+

1205
41608
-]

11

1404
1204 | | 41208
1004 | | 41005 41006 uaar] as008 1009
i hu 1107 11071 110 11

«
467
«
1125

el

11367,
41604

11687,

i
-l

1

«
1106;
1oss:

i

41403

41803

14
hs.

1

41402
202 41203
11 1

b

41401
41201

1484

t
41601 41607 41603
Il & 1186

from Outside (North) to Inside (South)

View

&

External Wall (R1)

A-6



Page 170 of 234

wu EL 34.0
i EL 25.8
ws EL 3.65

rren
13400

3222 3
1324 3244

13843

-I|
2] haes™ ] Jou EL 17.2

] | EL 8.56

Iﬂ 22223
[1224: 2244
1 w EL -1.5

)] | EL 13,07

2
132¢

2
130¢
1284

o]
ﬁ] vm:‘iJ ou EL 22.5
-

,i,’]

22022 22023
1284: 2804
22622 22623
1264 2604
22422
2 22023
1204 h2044
1822 21823
1184
1621 21622 21623
164 1184
1422 21423
1. e

126s:
1244

2
4:
2202

1504;
1564
1524
150s;
1404
1484
2
14042
2
142
24
140
2
13842
2
1364

17842
J
6041 16042
25820
3841 15842
25620
5841 15642 15843
3420 28021 25022
1544 hsess
5220 25221 25222
H524: hs244
25020 25021
24820 2e821
520 2¢521 20822
Jra4;
26420 ‘I aazt
2222
24021
—] j
3041
3021
208 23419] | 23420 23021 23427 23423
i 13445 3441, 136 1304
23221

:j
:j

we EL 52.05

17642
17042
204

2
1134

2
114

2
1124

L] wf’j wEL 6.9

INARE R AN e L e Wl e e e el e ) e e LE)E) el e
I R i "3y IR i3 Cs T s T Vs s gy i
STy Ty g

2]
o
=

J a1
=

23819

7

'r:vj
]
o

2
174

20818
=

26018

25818

184
162

]
26317
20017
r
16 ::ﬂ
.
o
25817
25817

mj]
3830

21819°
1

1723%
1703¢
1883¢

22

::.’]
=SS

b
i

22

74
72
7t
6
64

37 20018 20019 | | 20620
i

an: 21618 21819
1 il
497 21418 2140 | | 21420 21401
1 s, 1 hiasy

16 817 27618
7¢ 17
817 21818
I
217 21210 21210 | | 21220
1 il 1

417 22418 22419
24 124
2210

5216 25217 28218 | | 25210
3: b fis2e:
25017
24817
24617
2219 2220
az30 1a
Z 20018 24012
4 a4
2| | o ;zﬂ
3; i
ad 2318 23010
i
917 22818 22819 | | 22020
28 i 124
617 22618 22610
0

917 nane
3938
20618

2621
8237
20018
25818
sate
7-
5416 28417 25418 | | 78410
i 544

AR RRRE nREEE 505 51
m nmnwnmnwmmmwmw mwzmzm:ummmmmwmmxmzmuwnwmwuwmmumnwnmnmmmzwzmnw:m mmm

[$7236-
27015

[17¢
o
d
]
20215
20015
25815
25015
=]
=]
e

25015
24015
24815
wvs']

25214 28218
523 t5: 5:
25014
2¢83¢
24614
=
24414
443
4
2
1403

612 20813
b 4
2u12 ‘I

22018
3036

z«u’l
113
4014
1314 23815
13834
11: nsvﬂ mﬂ 23:14: mu: 2618
h 1 L b

21814

21815 21616
11 o

«ﬂ 21414 21415 21416
11434 11 31

214 20215 21216
oe &

§ g "4 "3/ "¢ “§ "4 "48 | I er M‘ i 5 8 "8 "% g " 4

=z
743
2
1723
7013 27014
703
814 22815
121

2421
14234
2
14004
11634,
21
r1z3e

18034
15434
5234
5004
4834

W2
17

168
rasas-
[1843¢-
Pezas
6034
5834-
15624

]

g
]

414 22415 2418
u 12
22215
22015
1203
nﬂ 21814 21815 21816
il il 11

a2t
232
1322;
230
[1303:
228
1283;
224j
243
mvﬂ
mj
1203

2

1
mvﬂ
1.
2111ﬂ

i
11
.
i

2812
24213,
,,.,j | -
1383

2191

mv_:‘l zwﬂ 23414 23415 23418
342 o b 1343 134

E

13234

j 22014 23015

t i p

22

12834

3432
23414]
23210
13:

zm/l 23010, mn‘] 2301
i
22810]

= S

A\
e
423;

163

e1s 21«1
1

211 "211

1631,
2
h1ast

2,
1231

21611
1.

224

411 :zuj
2
z
1203;
+

226

11 zmﬂ mj 22614 22615
2 |+ 1 s

22

12434
2214

12234
22014

12034

811 zzuﬂ
2

29211

,,:.j
S

23411

a:
24011 | | 2401 mvﬂ
u
2
2431
224

363

7611 27612 27613 27814 27615
7 17 7¢ 17
27413
27213
k2
17034
20813
34
20013
26413
26213
28012
25813
25812
25412 25014 25418
154
=]
25013
26013

27412
74;
21212
27012
26812
20812
26412
26212
26012
25812
25632
j 25612
543

2
20411
mu’l
il
=]

156
==

203
1783+
17831,
17431
17231
17031
1831
18631
143
603
1583
1563
15431

26000 20810 P
4 hasy
20410 ] 2ty ‘I

ox i
230
24010]

4
zmj

13030~ hrasar

27811 27812 27813
74 are

3231
12631
12431
22

203

1831,

2;
14231
4031

12801

22410
124
22210)
22010
2181
1

22200
m—1

21000
1

21808 sz
i 1

221
RLr
5
121
31230

25010

78090 7610
7¢
21410
74
27210
25
27010
20810
16231
20810
26410
84:
20210 ‘I
20010
25830
25810

18030
008 27009 27810
7 7t

7 25208 25209 25290 25211 5212
ts: 15 h hiszar Srer i
m—]
24809 280 20811
u 1482

18025

—] 2458
1242 124:
22208
,_j
il AP |
4] |14
-ﬂ 21605
e i

m T -
A L e s
STy e e
SR T A O T R T T T Ty T
Sy e e T v e
IR onre R regnan Hy
DO DD s CD L A

8

e}
o]
]
Rl
]
2220 |,

i
T T
i)

8023

R AT A
T T
gonp

§

24402
4422
4:

=]

20001 ']

24201

24001

2160t 216007 21603
11621 1 e

22001 22802
12321 h:

22601

22401

22201

22001

21801 21002 21503
11821, [ 11

21401 21402 21403
11421 14 114

21201

§

13421

78401
15421

15621

(XX
AL

MFN 06-262, Supplement 4

Enclosure 1

from FB (South) to RB (North)

View

R7)

-7

External Wall



MEFN 06-262, Supplement 4 Page 171 of 234
Enclosure 1

§
g
§
H
g
g
g
g
g
g
§
N
§
§
§

e 1an warz e s e e Y v um e 1o vz s vz s waazs w3 1a331 1z s EL 22.5
84001 6002 84007 64004 L] 64008 64007 w408 se00n 010 011 sar2 se013 se0te s401s se01s saan? sa018 satd 84020 su021 64022 86023
14110 4111 4112 4113 frasid 4115 14116 14197 14138 14119 14120 1e121 0z 4123 sar2e 4125 14128 4127 14123 14120 14130, 14131 4132 14133
83801 83302 63001 3004 6305 82006 07
13916

iasto 3911 3012

13014 13915,

el

13817 3018 f13a1s 13920

A
§
g
i
5
§
H
&

haezp 3830 13501 ) a3

i
Ly
LN

il

KN
K

2
KR
;
B
g
s

E
K
§]

§
Ly
:
:
=
¢
EREN
:
2,
;
=,
:
2
§
A
:
R{EN
:
4
2
L
g
R
L
:
&N
:
L

EL17.2

E

LR i
LL

§

§

§

3

§
kA
;
£
;
;

g
B
&

¢

B

63214 63215 63216 s217 e
13357 337% 3577
6014 62015
13170

§
kB
§
L— A\
2
B
e
§
L\

B
E
B
g

13317 1338 13375 b

:
f
?

13331 13937 3333

e012

B

il
ifLe
ERER

—/I
13315 ESIE) 3372
"I

AD
R
"

AN

ik
It
Tt
;
1K
ENEX
;
;
[E
L
N
B

eo01s
o5z 3177 iz aiT oviz 3175 i B 3¢ 217 vt si7s 3157 si57 257 s EL 13.07
. 2001 o2z 02000 2000 %05 2008 207 20 6209 w10 o281 oz o1 Qs 2815 218 2817 onn L2 02020 021 62822 o222
iz010° 231 122 2913 129w 2915 12me 2oy — 2918 12919 12200 2521 2027 12025 2024 2029 2026 2927 hrasen h2908° 2830 12501 2832 2503
' ez807 62802 62000 #2004 £2605 62006 s2007 62008 42600 210 szarr 62612 az013 a2014 62615 sze16 62017 o218 Ll 2020 a6zt T oea2z 62023
12710 Zny 12712 771y 12714 1274 hz71e] a7 Fal) 2718 irir:) haray 2727 2728 2724 2125 bir.3 7727 12728 12729 2736 12731 2737 2733
o co || ]| we]| o o || ]| o || won| e || wor]| wo]| ww ]| ]| am ]| ww]| o .,] o] | e ]| em]|  aw
st 2511 s 251 |asws s sl 10 Pl oo hosor— hasas 2 2526 2526 2507 sy Juasaw 2530 sar oy =n EL 8.56
sz01 s2202 02203 82204 62205 62208 2207 6208 6200 w210 saz1s 212 s2213 2214 62213 cz216 w2217 szz1e sz sz220 2221 222 2223
12310, 12311 2317 2313 2310 215 2316, 12317 2318 12318 12520 2321 222 12923 2120 2325 2326 2327 12928 12320 3% hzss 2337 1233
2001 2002 62000 2000 2005 62008 2007 62008 62000 e2010 2011 62012 €201 22014 2018 62018 2017 2010 e2010 82020 2021 2022 2023
12110 2111 1237 2113 12130 2115 haite 2117 211 7118 12120 12121 2122 2173 2124 2125 2128 2127 12178 12126 2130 2631 2152 213
wr | ]| o] | ]| o] | ]| ]| o ] | o ] | ]| o] | owd]| owi]] ow]| o] | owe]| o ]| ]| ew]| wm]| ]| ]| o]
b bosrs 101 s— by w EL 3.65
I I I I L I e e e e e e e e R e e e e e e
fur 171 11721 + 1 1732 3
s1401 1z o1 004 1605 61408 sraar 100 a0 s1er0 sran s1er2 s1a13 srare se1s s1rs s sran sra1s s a1zt o1z 1423
z 11510 1511 1312 1513 hi1sta 1515 11516 11517 1898 11510 1520 11520 1522 1823 1524 1525 1526 1827 11328 11520 15% 11531 1532 183
Y
1201 s1202 81200 61204 s1208 #1208 o107 1208 1200 61210 o111 a2 ) 210 s1215 1218 127 o121 1218 61220 1221 61222 1223
X el i b e b i i & = & ] i o o EL -1.5
- ==l
11170 1171 iz 15 11132 1175 uite 1317 1118 ity 120 127 1122 1123 1928 1925 1128 1977 1778 11975 5130 1131 1157 1139
- W mw mw - ]| 1 e 1 - m,] N ...«1 ..,.,,W ....,.] wr || e ]| ]| w,w w] - 1
10910 011 1097z 9973 rosie Josis 1ove frowi7 fosie 0ors 10520, howat 9527 0923 0834 10825 10528 hoszT roaz8 1092y 050 o931 0837 0833
60001 ,l wcoz/l 60603 /l 0804 w0805 1 50606 1 80807 0608 ,‘ 0508 ,I ws10 sos11 ,l o812 0813 0814 on1s 60816 w817 wste soe19 0520 w2t /l mﬂl 0623 ,l
iz e — WJ‘, - bz /] e i bz b b o5 e —— o ,mJ. o o o s EL -6.9
0401 ] m] o0u3 ] 60404 005 /‘ 0405 ] a7 80008 /I 0eos ,l o410 ser1 ] a1z o413 mu] m1s] srs /l w7 010 019 00 o421 ] m’l oa23 /l
osiv 0511 10512 10513 hossa 0575 150 10517 0518 30 10520 0521 0527 0573 0524 0875 10526 0577 o570 hosze 10530 ros31 0553 0533
0201 004 wox? w210 soz11 w212 =] sozre o215 o218 soz17 0210 w0218 o220 00221 /1 m1 02z ’]
10370 o311 ootz 0319 033 0375 10376 16317 0338 16575 10326 0577 6327 10323 10578 0375 0328 0377 hosze 10375 0355 rogar 0932 0333
wn ]| ]| ] | ]| em ]| wm ]| ]| e ]| e ]| ]| ]| ]| ]| owe]]| ews]| ew]| ]| wn]]| ]| ]| wm ]| ]| ]
y e o Wiaiid | orse) horspe horas 2 ol | o EL -11.5

©, O, )

View: from Outside (South) to Inside (North)

External Wall (F3)
A-8



Page 172 of 234

MFN 06-262, Supplement 4

Enclosure 1

)

joes

jsoazo

00242

~@

s0z10

@

Jooose.

@

Jacoat

90330

foours

fooass

90485

fposaz

o324

2%
merd

80635

o236,

90375

——~
oast

D 20000 2 N [ 0 O I
DD I LR N N [ (L L
NI NN I
WFM i uwm_mm i i ,nan § ﬁwmﬁm :m? Fw_,l.m(m
mﬁm |l i _,u! ; ! ! : | T\W_FW

Jooos2.

I

fooars

boeso,

Jaose:

220

oaza

Jaoare

foozs,

bozy  bozoe

— 7

Jooo2.

Jooszs

faazao

BoMo

o3y

Roz77

foozas

wzez | [ sovse

— 7| 7

Rozez
— 7
90373 vog7e

ko2 Joo153
— 7 — 7

soasz 90354
o151

w3 | | soses

Jaooso

fpoazy

joours

oo,

a03s:

jsoazs

0321

jaozay

100201
— 7
0372

%012

Jooou

50022,

jaoaro

Joos:

90358

joosza

1 12 13 14 i 18 i e 19 20
50248 90249 51 52 JooZs3 54 190255 58 57 58
90401 00402 90603 0060 90405 soeos 20607 90408 009 040
37 1)

o232

1 2
57 £) L3
90031 s0azz s0e2 200
78 76,
2t 23
9.

— 7 O
00381

00200
— 7
s0a7s

nxd e e d e
o035z
7

20301

o120 jsor21 ot 2z o123 fpo1z¢ footzs ootz jsotz7 o123 o129
o031 oz 0233 20304 90333 20338 9397 90338 sox19 20300
%0105 o008 o107 feotga B0108 kot joors1 o132 loot13 o11e s

004

)

“FIEFFETL

lossa

00281
0147 90481 2 90483 90404
3 3 62

o2

58

78, 79,

B— —
1.

votes

[03%.

faous7

Joosas

e e e o e e e

foosst

kodss,

fo0464

b

Joossz

90213 0294 90235 p0216 ) 90217

vl
" o1se
sate7 w10 90191 o192 so153 w0184 20195 wsts 90512 00513 poste 90515 90514 ooss7 soste 90519 o0520
s
% £ % 7 38 2
™ g
90175 4
s o170 7 ) sorrs

) ] e ] i e e

0 sots2
. - d so110
1
1 s 51 1 « 1_Laosst 207
noxe sous
id 20548
[- fose ooron s0108
: e
7 0
s
20397
7

%@

THD D

21 ol 1l K

/mj
==
g

20006

1--F

2044
008

=

90351
90150
— 7
76

90081
otoe

90188 90188 90187 BO182 [0018S_ j00190 90191 90192 jo0153 90194 90198
wr | o, /7,7 ’T’ ’_'J /Tu [7“ [T,. /’: [T,,. W - ’T’
PSR ¥ ¥ PO * MO 0 hotr W * O ¥ VS * P S

90007
o
00184

90075

't
— ’//
90149 1
loo1az Joo 148
”7

m” 7 s
s | PG | PG g L g |
17 13 9 1

m/.;/\/“\
- N

[/=
DAL
e

so078

205t

13 kotao o141
— |l || —
woss

koiov lsatez Jao103

jpoot7,

ZaVall
e

jooo1s

AFFFFFEFEFER

ab

js00 (2

e
TN

: = & A DG7AS |
Lo gl FWWW 1R A\m/%w\m/mm@/km Lylt
vl N LT KT : FIE
L LN m \ﬁ\w/\m/mm\m\/m\m/m i AL
I | L BIEN N 1) \w\\/\m/\m/%ﬁ,rm_w Lt
L | J NS RV AN | L [ (L s |
: IR m ; ||
L mrm : ﬁ WT% TMT’wwmm, |

®©



Page 173 of 234

MEFN 06-262, Supplement 4

Enclosure 1

90°

80212

80213

80211

80210

80202

180201 __1 800

~
I

80214 _ e

..\ 00" o
~\."'ow... ,
{]

oot
.““,_

(LAY
e

de Containmant

1msi1

Basemat

A-10



MFN 06-262, Supplement 4 Page 174 of 234
Enclosure 1

82351

82393 82392 82391 82390 82387 82386 82385 82384 82333 82382 82381 82380 82379 82378 82377 82376 82375 82374 82373 82372 82371 82370 82369 82368 82367 82366 82365 82364 82363 82362 82361 82360 82359 82358 82357 82356 82355 82354 82353 82352 82351 EL -1 '5

8298 8292 8291 I\ 8290 [ 8289 8286 [ 8285 [ 8284 [ 8283 8282 8281 l\ 8280 [ 8279 8277 8276 8275 8273 8272 8271 8270 8269 8268 8267 8266 8265 8264 8283 8262 8261 [ 8260 8259 8258 8257 8256 8255 8253 i\ 8252 8251
1281351 281393 281387 |281386™ }281385 |281384— 281383 281377 {281376 [281375 281374 281372 281366 [281365 (281364 281363 [281362 |281361 [281380™ 281353 [281352 {281351

N 8248 8247 B246 8245 [3144 8243 8242 8241 8240 8239 8238 8237 [8236 [&35 [B?J‘ [ 8233 8232 [0231 [8230 8229 8228 8227 [6226 |\8225 8224 [6223 8222 8221 8220 8219 8218 8217 8216 8215 8214 8213 8212 8211 8210 8209 8208 8207 8206 8205 8204 8203 8202 6201
1813517 11813987 |181397 [1813967 181395 1181394 [1813937 11813927 11813917 181390 |1813807 1813887 |181387 1181386~ 181385 [181384 181383~ 181382 181381 |181380° 181379 11813787 181377 |1813767 [181375 |181374— [181373 184372~ |181371— 181370~ |181369 [181368~ 1181367 1181366 1813657 1181384 181363 |181362 181381 181360 [181359 |181358 181357 [181358 11813557 [1813547" 11813537 |181352 1181351

8198 8197 8198 8195 [0194 8193 8192 [5191 [8190 8189 8188 [5137 [31!6 {5135 [8154 8183 [8182 8181 8180 [8179 [ﬂln 8177 8178 [3175 [8174 8173 8172 8171 8170 8169 arss 8167 8186 [0155 8164 [61” ar62 8161 8160 8159 8158 8157 8156 ’\!155 8154 [6153 8152 8151

81351 81388 81397 81396 81395 81394 181393 81392 [813917 |81390™ 181389 813887 81387 _ [81386 81385 1813847 1813837 813827 (813817 |813807  |81379 [81378”_ |81377 81376 (813757 [81374™ 81373~ 81377 [81371 (813707 181369 [813687 [81367 _ |81366”  [81365 181364 [81363™ |81362 81361 81360 [81359 81358 81357 _ [81356 _ {81355 [81354 (81353 81352 (81351 EL -6-9

8148 [6147 [\5146 [5145 [5144 8143 [5142 8141 8140 8139 [3138 [5137 8136 8135 8134 [3133 8132 [8129 [8125 [5127 [8126 [8125 [8124 [5123 8122 [5121 8120 8119 8118 [8"7 [3116 [5"5 a114 8113 a112 8111 8110 8109 8108 8107 [8106 |\B105 8104 4103 8102 8101

3803797 [380378 1380377

380376 [380375 |380374 |380373 (380372

3803517 [3803987 1380397 |380396 13803957 |380394™ 380393 13803927 380391 13803807 3803897 380388~ 380387 |360386 [380385 " [360384— 380383 380370 1380369 380367 [380366— |380365— [380364 380363 ]380362 (380341 |380360 |380359 |380358 |380357 380356 [380355— 380354 [380353T 380352 380351

8097 8096 8095 8092 8091 8050

8055 8054 8653 8052 8051

8089 [ 8088 [ 8087 8086 [MBS 8084 8083 8082 || 8079 8078 8077 [\ 8076 [ 8075

280393 1280392 280388~ 280386

280378 1280377

280356 280355 (280354 280353 |280352— |280351
Kerol o4 ool A Lo o [ | L [oos [Lome Lo |[o |[ow | EL 11,5
180351~ [180398— |180397— |180396— [180395— 180393~ |180392— [180391— [180390— 180356— |180355— 1180354 [180353— [180352— |180351 .

I I I
180° 270° 0° 90° 180°

AN
Yy

/i
ANY

/7

2o

X/
0.0

Y
(%7
o

View: from Inside to Outside

Cylindrical Inner Wall |

A-11



Page 175 of 234

EL-6.9

390039
200039

/l 190028 /‘ hooe EL -11.5

$1039

100026
100016

390038

91038

100025
100015

200037

320037
190037

91037

=

100024
100014

1390036
190036

91036

1290036

=

100023
100013

91035
1390035
190038

Jzoonas

100002 /‘

100022
100012

91034
390034

f280034
190034

100001 /‘

100021
100011

390033

f200033

91033

X 190033

EL -6.9

21481

390461

100226
100216

390460
190460

81460

100225
100215

390459
190459

91458

100224
100214

390458
190458

91458

100223
100213

390457
|290457

91457

100222
100212
100202

1390456
290456
180456

51456

100221
100211
100201

390455
180455

91455

X

MEFN 06-262, Supplement 4

Enclosure 1

0

o) ]
@ )
-l |
L w
2 8 3

100421
100411
100401

100422
100412

from West to East
Lo

91097
390097
290097
F 100402
190097

£3
.8
> 2 2 m
] g g <t
~® " R— F
B PoE |
i 3 H
i 3 i
-® o,
AV
5

/
0‘5‘\0&!4/»—&

N

[72]

<

m

Q

=

—

177

=

£

Q

&

S 117
8 O\ VoA
> WA &

>
2
& 00“"00”60‘%».\4\%@00%0@”/ . ] )
W77 . . . ]
BY /nisnn g0 S SR I o)
RO
g 2 3l .3
s g g g
-® ! Pl
! g !
m m Jm_ rm m
> » . ] ..M
Y § || & i
z g lm_ 8, 3
b3 g g g
: PollE
= @
@
I

View: from North to South

Inner Wall (in Reactor Building)
A-12



Page 176 of 234

EL 3.65
EL-1.5
EL -6.9

11925
11325
11128
10925
10725
10525
10325
from West to East

1 10790"
1725

11525

110780
110770
110760
110750
110740
110730

110720
View

93311
92311
192311

82311
291311
191311

81311
390311
280311

110769
110759
110749
110739
110729
110719

110789/|

110779

93310
192310
92310
261310
191310
91310
390310
290310

110778
110768
110758
110748
110738
110728
110718

92309
191309
200309

1 1078;] . 1 10758/1
202;

182309
92309
261309

91309

Iw-F3

110777
110767
110757
110747
110737
110727
110717

292308
192308
291308
191308
91308

390308
290308

93308

110786 /I

110776
110766
110756
110748
110736
110726
110716

93325
192325
92325
291325
181325
91325
390325
280325

192307

191307|
P4

390307
1

93307
110785 I
202307
92307
e

81307

A1

110775
110765
110755
110745
110735
110725
110715

93306

192306
191308
390306
280306

92308
291306

91

93305

192305
291306
191305
91305

390305
290305

110753’]
292305

92305

110773
110763
110753
110743
110733
110723
110713

93304
192304
92304
291304
191304
91304
390304
200304

1 10732/1

110772
110762
110752
110742
110732

Iw-F2

93303
192303
291303
181303
91303

92303

1107811

110771
110761
110751
110741
110731

11836
11636
11436
11236
10836
10636

11036

EL 3.65

bass EL -1.5
buss EL 6.9

[29243%
192439
(291435
191439

93439

Y
o!odi\oo

oy D

Y

27
.\0
77

hooss EL -11.5

]

110862
110872
110862
110852
110842
110832
110822
110812

93438
|192438

2438
Po1438
191438,

91438

o243

110802

110881
110871
110861
110851
110841
110831
110821
110811

11842
11642
11442
11242
11042
10842
10642
|1o442

110801

Jic2ez
b0z

MFN 06-262, Supplement 4

Enclosure 1

X

from West to East

View

Iw-F1

O

)

Fuel Building

in

B

A-13

Inner Wall (X Direction 1



Page 177 of 234

MFN 06-262, Supplement 4

Enclosure 1

&57281

257280

0

201 7277 020: 97278 020: 7278

14234

=97252 630207 e'IZBJ 7284 2 7285 21 114323

612312

511312

*412’3

NNV ‘\\
ALY

612311

611311

-

612310

+3m

612309

JANANY
Y
7 A0 o
/77 A XA EN
L7/ 0000‘;0 o
v/ 000000.’/0 ot
AR, /
AR,
\‘fO.’O\i\’O\ O
Y 5O
DRI (N
ORIERY SO
R AN
VAVAYAVASRN S 05 s. N
AR
SRR
NIRRT
AN
’f
()

612308

w
8 0 o <
3] A\ © -
| ! - )
w Lt w w
§ ] N 8 ] ] 8
g g § g : g 3 g m g
N
g i g §
3 : g 3 3 :
- : g : : g : :
\
. o o . . o o
o 3 e o B N 3 3 3
\
F g g 8 g q g
3 : : E 8 E E
o g 4 o 8 o 4q F: 4
S
g g § g i g g g i
3 3 g g
g 3 8 g 3 : E ] 4
S
5 5 3 B i 3 5 5 5
$ 8 g g 8 8 g g ¢
4 8 o 4 a bs 4
3 3 § g 3 3 E 3
>
N
4 Q ™ v &
f§ g § g8 3 g 8 g § 38
' D
{1
Aoz TN 7
ISR Y %
-,\\\\\
/ .0- 7
o NP A \e
> CXRAELY S
S
WA
!ﬂio
[
AV
s 2 2 ® 2 2 2 2 g g
§ 8 § § 8 g g i i B
§ i ¢ i i g 8 || ¢
S 1l - pam N Ay
3 3 § 5 S
B8 E | : 5 3 g
8 8 g 3 3 8 8 g 8
g g g g g g g g g
e e e e
2| . " - " " o W A
» 3 3 3
8 s % i 1z s § 5 & s§ ¢ 3 g 3 i g 4 8§ 8
R = =
0 0 R )
pox! A\ (o] |
o 1 v -~
1 — | '
w w w :L._
x

from West to East

View

Iw-F5

from West to East

View

Iw-F4

®®

in Fuel Building)

b

Inner Wall (X Direction 2

A-14



Page 178 of 234

MEFN 06-262, Supplement 4

Enclosure 1

£7|25 30001 7128 0010 114314

&7127

&

&57126
&

&1

&

3000

7124

7123

000;

a37122

&2

&12112

611112

%AIM

612111

<
—_———

811111

LC’QN

612110

—_—

611110

+37M

812109

n

g
N

2

b3

fJSM

612108

&
3
S

2
2
b3

+33|4

w

§
N

612107

611107

*31 14

612106

§

——

g
&

+29|4

g
3
——

612105

611105

+Z7H

672104

g

—_—

611104

fﬁu

612103

2425

u

—_—

611103

+23|A

§

R

612102

611102

LZI 14

2025

612101

13129 22011 J1 1914

611101

21 €22 52101 PR

128

1

3127 2200 eaua 2:

N

g g

§

§ &
5

& g
g o8 8 5 8
a2l B8 § & g =

PR3

g S
3 3
g b
g g
g 8

g $
MM 5
5

g

& 8

121
121

mzzom

11
2100

NN S
WAL o
/7
s X
ZCV\
Lt
) -
nﬂ -
1
— -
L] L
2 : x ®
8 2 8 5
—
8 8 e
g g 3
8 2 &
2 g & Q
g g gl &
& 8
—
8 2 g
2 3 3
8 & § &
g 2 3
HI 8 g g
—
2 2 2
5 5 g
5 § & S
& 2 2
5 5 5
g 5 g
g T8 I
% g g 2
—
8 e s
g 5 g
3 8 g 8 3 g o ~ 1§ .8
& 2 a g 8 g2
——f—H—F—/—% t3 3

o124

k

110104 110105 }}
[190124;

SN2

21122

SN2
+

8

110125

124 190125
A

110115

110124

3¢
190123

190123

110114

110123

190122

110113

124

110103

1901

from West to East

View

®

Inner Wall (X D

Iw-F6

)

Fuel Building

in

irection 3;

A-15

®©



MFN 06-262, Supplement 4 Page 179 of 234
Enclosure 1

Z
EL 3,65 11941 93472 93439 93408 93382 93360 93340 93322 93304 Y
111588 r 111587 [\ 111586 [\ 111585 r 111584 r 111583 r 111582 l\ 111581 Lﬂ
11741 202472 292439 292408 {29738 ——— (202360 202340 202320 ———— 12304 X
111578 111577 111576 111575 111574 111573 111572 111571
11541 192472 192439 192408 192382 192360 192340 192322 182304
111568 111567 111566 111565 111564 111563 111562 111561
EL -1 ,5 11341 E47Z 92433 92408 92382 92360 92340 92322 (92304
111558 111557 111556 111555 111554 111553 111552 171557
11141 L1472 291439 291408 291382 1291360 291340 291322 291304 ’
111548 111547 111546 111545 111544 111543 111542 111541
10941 191472 191439 191408 181382 191360 191340 191322 191304
N
111538 111537 111536 111535 111534 1711533 111532 111537
EL -6.9 10741 91472 91439 91408 91382 91360 81340 91322 191304 91283 91277 91122 41107 91081 91050 10702 EL -6.9
111528 111527 111526 111525 111524 111523 111522 111521 111422 111421 110924 110923 110922 110921
10541 390472 390439 390408 380382 390360 390340 390322 390304 390288 390277 1390122 1390107 1390081 390050 10502
N
111518 111517 111516 111515 111514 111513 111512 111511 111412 111411 110914 110913 110912 110911
10341 i2_90‘72 200439 J2_90w8 200382 290360 290340 290322 129030‘ |290286 {290277 i2_90122 m" 200081 280050 10302
r 111508 [\ 111507 r 111506 r 111505 r 111504 l\ 111503 r 111502 r 111501 I\ 111402 l\ 111401 l\ffw r 110903 F 110902 [\ 110901
EL-11.5 |om 190472 190439 100408——  |raoasy—— liaosso——— |1g0340 190322 190304 190288 190277 0o1zz——_[190107——— [100081——— |ioso——~—— |10z EL -11.5

i

) )

Iw-F7 Iw-F8 : Iw-F9
View: from North to South

Inner Wall (Y Direction 1; in Fuel Building)

A-16



Page 180 of 234

2263

g

192263

EL-1.5

11
s2220——8 "2

13053

62220

13084

3154 3125 3110 .
622201 622206225222
610009
Tmzs
610008
+9ms
610007

622

3174

62220

13190

622201

237 £322|
622214 6222

3&6‘622212'6@_62221

192263
1263

610006

810106

3205
610109
Tmﬁ
610108
+|mos
610107
12264 2253 37 2221 2205 2190 2174 2154 2125 2110 2084 2053 11305 EL -6.9
[z 62121 czyzw-e—sz1rw—+‘m 62120; 621 62120 621 21203 6212022120

%1125

610005

%1205

191263

610105

+9| 125

610004

1264 1253 1237 1221 1205 1180 1174 1154 1125
€2%520012-€ 255 20711 62021 z smo—%‘szom 420206 — 620201 20! 6.
610103
%
610102
ons

+91205

1263

610104

[10505
10305

hos EL -11.5

620203~
111023
111013

125

90263

190084

610001
&90\25

90263

G

Iw-F11

Inner Wall (Y Direction 2; in Fuel Building)

190263

111384
111374
111364

111354
111344

111334

111324
111314

278

111304

3279
2279
192279

92279

191279

1279

90279

190279

23308

EL 3.65

MFN 06-262, Supplement 4

Enclosure 1

g § g g § g g g §
/
3 g

: ; : : g ] ]

§ & ] g § & § § g
5 5 4 g E 4 g g L—g
g E g g g E & E
w0 o ©
| © -~
1] 1 4

— |

ul |
w L

from North to South

View

Iw-F10 @

from North to South

View

A-17



Page 181 of 234

0\.\
/)

9

(X
Q\Wu\ R
ss\nnmo. Wi

4%

N

PN

(] 7
P

EL-6.9

10707

[10507

10307

EL-11.5

10107

111121

111111

111101

90965

190055

91086

111122

111112

111102

0086

91112

111123

111113

111103

B90112

11124

11114

90112

111104

1127,

lsotzz

190112

190127

@ 2 2 8
Q‘/O\
o QO BIARX
R RN
A P‘w;.-m'ﬂmow&&&«o&&&ﬂ/
IR
L & g g 8 g
B R A NV g g g £ g :
AOZA VS K X 77 @
NN
PS4
‘%i\
&
& g & & 2 g
5 X
- : ] : : : | :
0 o 0
N < ﬂ.
= _
-
L, | -

MFN 06-262, Supplement 4

Enclosure 1

G

North to South

om

)

fr

View:

Iw-F10

from North to South

View

in Fuel Building)

>

Inner Wall (Y Direction 3

Iw-F12

A-18



Page 182 of 234

MFN 06-262, Supplement 4

Enclosure 1

350356

280356

180356

350406

2613

8513

280406

340456

8614

514

280456

{180406

1R0456

380506

8613

8515

280506

180506

16

8516

(206

380374

280374

180374

380424

8601

8501

280424

330474

3502

280474

380524

2603

3503

280524

180474

180524

424

8604

8504

224

|
Cylindrical Wal

i
Wl below RECV

142.5°)

Radial Inner Wall (No.4

|
Cylindricel Wal

7.5%)

Inner Wall (No.1

f

1al

Rad

1
Wall bakow RCCV

380351

280351

180351

380401

180451

3617

8517

fo18

280401

180401

818

280451

3803501

8619

lwm

819

280501

180501

401

8620

201

8520

180364

380414

380514

a4

280364

180364

8605

280414

8505

280464

3506

180464

8607

280514

8507

180514

8608

214

|
Cytdrical Wal

|
Wal bekow RCCV

1
Cybncrical Wat

|
Wat below RCCV

180.0°)

Radial Inner Wall (No.5

82.5°)

Radial Inner Wall (No.2

330362

380412

380462

380512

42

g
g
g

LYo/ X
AU EONFRROBN
L SRS
Q\\“ _-’f//lﬂrOQOOO\pifo%of/
W NS

L A
T R
Z/

180362

8509

280412

180412

1610

510

280462

180462

8611

&1

280512

180512

8612

8512

212

Cyindrical Wal

Wall bekow ROCV

Radial Inner Wall (No.3

97.5%)

A-19



Page 183 of 234

MFN 06-262, Supplement 4

Enclosure 1

380386

280386

170386

380436

380486

380336

436

380397

350447

380497

380547

447

i
Cyfincrical Wak

0 s
E g
2 E
X
H g
o .
g g
5 a
g s
e 2 M
8 g *
b3 el
& |
2 g
g g
2 g
3 g
. -
i i
8§ 8
5 5
il ;
g @
o .
Z g
< -
2 o
g g
5 -
g 5

[
Wal below RCCV

|
Cylnarical Wal

277.59)

Radial Inner Wall (No.9

195.0°)

| Inner Wall (No.6

.

Radia

1
Watl below RCCV

380376

280376

180376

330426

8637

8537

280426

120426

180476

2638

8538

280476

180476

380526

8639

8339

L_ms

180526

426

320394

180444

380494

380544

8540

4

280394

180394

8625

8525

280444

180444

8526

280494

|180494

8627

8527

280544

8628

i
Cytindrical Wall

1
Wall below RCCV

1
Wak below RCCV

'
Cyndrical Wal

352.5%)

Radial Inner Wall (No.10

217.5%)

Radial Inner Wall (No.7

330388

330438

3R048R

IR0538

438

280388

180338

8629

8529

280438

180438

3630

8530

-

180488

2631

£53)

280538

180538

2632

8532

238

Cyfnarical Wal

262.5°)

Radial Inner Wall (No.8

‘A-20



Page 184 of 234
oo L2 2.65

1000173 1000228

-

1000214,

1000208 1000213

1000200 1000208,

1000188,

F

1000181

000198 _ 1000170

1000184

1000169 _ 1000120

%u
15

506214

1000182

1000194 1000189

1000196,

1000204_ 1000202,
k
2

1000200

1000217 _ 1900171

1000219,

1000172 _ 1000221

(sam
27

506226

1000223

1000231 _ 1000220,

1000273,

1000237_ 3000235

[ s08422
)
el Ty ) SESE ) N ) S SRS || SSnui |} SUNI |} SUII_—_— ) SN ) S [ NS SU—— ) S ) S

1000238

1000251 1000175,

1000256

1000176__ 1000269

-

1000262
508238

1000258 _ 1000260,

1000257

1000240 1000242 1000174, 1000244 1000249 _ 100025
Z
5

MFN 06-262, Supplement 4

Enclosure 1

b EL -10.4

Jsoso01

08401
2,

180°

507624,
507615

bossoz 505401

poszu2

1506003
sorese

505603

Jsas203

506403

-

506203

soras7

Jsosane

from Inside to Outside

os00s

wumim

View

506208

fsoseor

Jsasz07
506007
fos207

Boss0s
lso5208,

506407
fso6408

Jsos208
fsos008

506208

l506209,
Jsosang
505208

508609
10

13

506200
06009 s08008 506007
s0s409 505408 808007
05208 503208 05207

210,

Jseoto
fsosa10

508410
506411,

06210
ts06211
500010
Js0e011
sosata
Isosen 1
505611
505410
Jsosa1s
sos210
1505211

lposss1
12

206211
sosart
s05411
508211

kosarz
bsos012
bosarz
boserz
B2
kosrz

s08212
508012
so05812
e — L ——
sos412
sos212

foaz13,
boss1y
poset2
05413
bos213

506012
13,

506413

90°

s0e213
506013
sos813
e
500413
505212

J506414.

Jsoe214
jsos014
Jsoss1e
505414
Jsas214

506014
soseia
sosat¢
sos214

Jsosz1s
06015
Jposs1s
bosars
posz1s

so6215
Isoe21e,
500015
Jsosote
sosa13
fsesa1a
lsassts,
05415
lsusars
s0s215
fsas21e.

s06015
I
Jsos419.

506417

s0e216

508016

205818

sose1e

sos21e
7,

506217
Jsos017
bose1?
boses?

(sooet7 s00418

805617
508247

so0817

s06217
506017

504218,
bosora
Jsose18
s 18

06218
500219,
08018
lso01s
sosere
lsasa1s
Jsoss 19
505418
Jos419
so8218
Jsas21a,

208419 206418
loos419,

00219
SUNURNE ) IURDUUN [} OISR () SOV B SIS ) S—

sas419

bosezo
poszz

0220
sosa20 508019
sosez0 05819
505420

05220 s08219

bosaz)

506021,

205821
s0s421
505221

500221

s08421
I
Isopaz2,

I505422
Jsosz22 fposz21

Is06423

507512
07511

508222

o523

s0e22 508422

06223

06023 500022 s00021

507507
so07502
67584
so7612

fs0se2e
fsoszze

Jso0z4

506224
So7%08
507513

508024

Jsosazs Jso6424

| s042¢

505425

506425
26

06228
507505
507504
sors1s
so7514
sor515

fsos428

Jsoe2ze
fsasaze

7506

5)
.g
—
8
]
=]
)
A
2

S08227
s00028 s08025.
jsoeaar
so7525
sarsor
sa?sa?
07516
505427
jsoszz7

08627

7517
07508
7518

cEEEEE

08227
so7s2e

so1519
sors17

506423

lsos428

505029

506220
soseze

lsos226, poszze

506220

ls00030, 505029, osnze
lsass30, Jsoses Jsosaze
Jsos430
150623,

soacso | soesz9 508428
15084%

506030 sosaze 00028 S0s027
505630 505620 s05628
505230 s0s220 s0s228

50431
o231

Joosast

Js06031

s06431
Jso6432

06231
sosazt
508231
50341

Isosasz

o232

sos212 s08231

I Y N |

505632 505631

Jsose1y lsoss3z. Jsossnt
Jsoseys
fios231

50843

506233
L
s05233

fsos234

\;
505435 bsoeasa

505634

508234

Jsosnas. fsosnss 0603, Jsa6002

505435

506035 506034 500033 500032

506215
508835

Jsosgrs Jsosa3s 05834 lsosess Jsosss2

505238,

lsosass

soses | [somena
() —
Jsosaas.

508228
506036
fosast.
05836
Jsoseaz
Jsosas?
jsos237.

Jsosazs

lsoszy7
lsoaaz

500037
Jsos43s

soa237
{soaz3s,
Jsosoxa

05437
Jsosers
lsossss

sosaa7
Jsasesa

sos237
lsesz3e

270°

305438

lsos239,
{sa5439

0869
 I—
lsocadg

200220
jsosnsn, lsos3m
05040 jsosase
jsoses0, lsossas.
f505440

fs05240, fs0s738,

I506240,

506040 500029 s00a38 508037
505640 505439 soseas |, | sosear
s082¢0 s05239

508240

lsos2¢1
ls06041
Jsosaer
Jo0s641
lsosees
Jsosaat

s084¢1 506440
50441

s05641
s08e4t
508241

08241
508041

Jsos242,

ls06442

lsosz
lsos042
Joossaz
osaa2

506442
506443

s08242
506062
505642
505442
508242

o243,

Isoe2e3, Jsos2e2
Jsoenes

.

08243

208402
| I ) S
Jsosess

f50saae oseey
Jposzaa

Jsosase fosaay

506244
508044 508063
505844 505843 s058e2 506841
505644 505843
S0844e 505443
508244 sas243
[sos2es

Jsos24s,
Jsosss;

sosaes
505645
505445
508245

s062¢5

806445
lsosase,

j506248
J506046 1508045
hosus _ Jsosoes
hoseas
hosus lsosues
[505248

L
jso6447.

sos04e 500045
sor620
07638
fsa7613
sorers

s062¢8

lsoazer.
posaa?,

308247
lsoezes,
508047
sore01
507663
so7612
loosees
Joos2en

fsa781 17671

ls06048
567834

50647
lsoasds

gore22

I | I

E-

s082¢8

fgosz01

07623
soreos
sa7e08,

180°

o761,



Page 185 of 234

MEFEN 06-262, Supplement 4

Enclosure 1

90°

!roo!.».\\

A

%

)
4

/)
5

Basemat Liner

A-22



MFN 06-262, Supplement 4 ' Page 186 of 234
Enclosure 1 '

Appendix B Definition of Shell Element Property in NASTRAN User Manual



. MFN 06-262, Supplement 4 Page 187 of 234
344 | PSHEdaciosure 1

Shell Element Property

PSHELL Shell Element Property

Defines the membrane, bending, transverse shear, and coupling properties of thin
shell elements.

Format:

1 2 3 4 5 6 7 8 9 10

PSHELL PID MIDI1 T MID2 | 121/Tw3 | MID3 TS/T NSM

Z1 z2 MID4

Example:

PSHELL 203 204 1.90 205 1.2 206 08 6.32

+.95 -.95

Field Contents

PID Property identification number. (Integer > 0)

MID1 Material identification number for the membrane. (Integer > 0 or blank)

T Default membrane thickness for Ti on the connection entry. If T is blank
then the thickness must be specified for Ti on the CQUAD4, CTRIA3,
CQUADS, and CTRIAG entries. (Real or blank)

MID?2 _Material identification number for bending. (Integer > -1 or blank)

121/ T3 Bending moment of inertia ratio, 12//7° Ratio of the actual bending
moment inertia of the shell, I, to the bending moment of inertia of a
homogeneous shell, 7°/12. The default value is for a homogeneous shell.
(Real > 0.0; Default = 1.0)

MID3 Material identification number for transverse shear. (Integer > 0 or
blank; unless MID2 > 0, must be blank.)

TS/T Transverse shear thickness ratio, 7,/7. Ratio of the shear thickness, (7,),
to the membrane thickness of the shell, T. The default value is for a
homogeneous shell. (Real > 0.0; Default = .833333)

NSM Nonstructural mass per unit area. (Real)
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21,72

MID4

PSHELL
Shell Element Property

Fiber distances for stress calculations. The positive direction is
determined by the right-hand rule, and the order in which the grid
points are listed on the connection entry. See Remark 11. for defaults.
(Real or blank)

Material identification number for membrane-bending coupling. See
Remarks 6. and 13. (Integer > 0 or blank, must be blank unless MID1 > 0
and MID2 > 0, may not equal MID1 or MID2.)

Remarks:

1. AllPSHELL property entries should have unique identification numbers

with respect to all other property entries.

The structural mass is calculated from the density using the membrane
thickness and membrane material properties. If MID1 is blank, then the
density is obtained from the MID2 material.

The results of leaving an MID field blank (or MID2 = -1) are:

MID1 No membrane or coupling stiffness

MID?2 No bending, coupling, or transverse shear stiffness

MID3 No transverse shear flexibility

MIDA4 No bending-membrane coupling unless ZOFFS is specified on the
connection entry. See Remark 6.

MID2=-1 See Remark 12.

Note: MID1 and MID2 must be specified if the ZOFFS field is
also specified on the connection entry.

The continuation entry is not required.

The structural damping (GE on the MATi entry) is obtained from the MID1
material. If MID1 is blank, then it is obtained from the MID2 material. If
PARAM,SHLDAMP,DIFF or DIFF is any other character except SAME, then
the structural damping x* matrix is computed using the GE entries on the
MATi] entries according to rules in the following table. If a single PSHELL
corresponds to row 8 of the table, then all PSHELLs in the model will follow
the rule of row 8. Rows 1-7 is an attempt to maintain upward compatibility,
if a user inadvertently places a SHLDAMP,DIFF in the model
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Caution: Large values of damping associated with an MID4 entry, when using
PARAM,SHLDAMP,DIFF, can cause structural instability in transient
dynamics.

Table 8-30 SHELL Structural Damping Rules

SHELL Structural Damping Rules

Row | MID1 | MID2 | MID3 | MID4 K* based on
1* \% \% MID1 GE value
2 \% MID1 GE value
3 \% -1 MID1 GE value
4 \% \Y% ' MID1 GE value
5 \% MID?2 GE value
6 \Y% \% MID2 GE value

n — total number of non blank vi

m — total number of non zero ge,

If: n= mand ge;=ge,=... = ge,,
Or: m=1and ge; 20
Or: m=0

MID1 GE value

Otherwise:

ge; - membrane-stiff
+ ge, - bending-stiff
+ ge, - transverse shear-stiff

+ ge, - bending-membrane-stiff ~ is

used

*v — MIDi values the same, vi - MIDIi values different or blank
ge, - GE value from a MAT] entry associated with MIDi

If forrow 8, a ge, = 0 it is replaced by ge, = 1. -8

6. The following should be considered when using MID4.
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10.

11.

12.

PSHELL | 164

Shell Element Property

¢ The MID4 field should be left blank if the material properties are
symmetric with respect to the middle surface of the shell. If the
element centerline is offset from the plane of the grid points but the
material properties are symmetric, the preferred method for
modeling the offset is by use of the ZOFFS field on the connection
entry. Although the MID4 field may be used for this purpose, it may
produce ill-conditioned stiffness matrices (negative terms on factor
diagonal) if done incorrectly.

¢ Only one of the options MID4 or ZOFFS should be used; if both
methods are specified the effects are cumulative. Since this is
probably not what the user intented, unexpected answers will result.
Note that the mass properties are not modified to reflect the existence
of the offset when the ZOFFS and MID4 methods are used. If the
weight or mass properties of an offset plate are to be used in an
analysis, the RBAR method must be used to represent the offset. See
“Shell Elements (CTRIA3, CTRIA6, CTRIAR, CQUAD4, CQUADS,
CQUADR)” on page 119 of the MSC.Nastran Reference Manual.

* The effects of MID4 are not considered in the calculation of
differential stiffness. Therefore, it is recommended that MID4 be left
blank in buckling analysis.

This entry is referenced by the CTRIA3, CTRIA6, CTRIAR, CQUADA4,
CQUADS, and CQUADR entries via PID.

For structural problems, MIDi must reference a MAT1, MAT2, or MATS8
material property entry

If the transverse shear material MID3 or the membrane-bending coupling
term MID4 references a MAT?Z entry, then G33 must be zero. If MID3
references a MAT8 entry, then G1Z and G2Z must not be zero.

For heat transfer problems, MIDi must reference a MAT4 or MATS5 material
property entry.
The default for Z1is -T/2, and for Z2 is +T/2. T is the local plate thickness

defined either by T on this entry or by membrane thicknesses at connected
grid points, if they are input on connection entries.

For plane strain analysis, set MID2=-1 and set MID1 to reference a MAT1
entry. In-plane loads applied to plain strain elements are interpreted as line-
loads with a value equal to the load divided by the thickness. Thus, if a
thickness of “1.0” is used, the value of the line-load equals the load value.
Pressure can be approximated with multiple line loads where the pressure
value equals the line-load divided by the length between the loads.
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13.

14.

15.

16.

For the CQUADR and CTRIAR elements, the MID4 field should be left blank
because their formulation does not include membrane-bending coupling.

If MIDi is greater than or equal to 10°, then parameter NOCOMPS is set to
+1 indicating that composite stress data recovery is desired. (MIDi greater
than 10° are generated by PCOMP entries.)

For a material nonlinear property, MID1 must reference a MATS1 entry and
be the same as MID2, unless a plane strain (MID2 = -1) formulation is
desired. Also, MID3 cannot reference a MATSI entry.

If transverse shear flexibility is specified for a model with curved shells
where the loading is dominated by twist, results will not converge and may
be inaccurate. PARAM,SNORM should be set for this unique model
condition.

B-5



MFN 06-262, Supplement 4 Page 192 of 234
Enclosure 1 :

Appendix C Response to Discussion about Truncated Model at NRC 2nd Audit



MFN 06-262, Supplement 4 Page 193 of 234
Enclosure 1

Appendix C Response to Discussion about Truncated Model at NRC 2" Audit

Confirmation Items

Close SFP Poll gate Gap to meet the NRC model

Confirm load combination 0.4NS+1.0EW-0.4V vs. Rev.3

BNL: check displacement

provide the force Nxy ,

provide forces table (7 walls and 3 sections): show the relation NASTRAN and model
provide excel sheet (graph and data, give the clear names to sheet)

show positive direction of forces on plan view sketch

BNL: re-estimate graph based on element-center elevation to compare forces of both model
add offset to SFP wall(F3)

10. confirm the possibility of expression forces on line(forces on node)

11. basemat thickness inside pedestal to 5.1 m

12. confirm the attached level of soil spring on basemat

13. confirm the adequacy of hydro-pressure on model

14. identify possible reason of differences

15. identify possible reason of knuckle and large gradient

WO e N AR W N~

GE Response
Items 1), 4) through 7), 9), 11), and 13) are incorporated into Revision 5 of this report.

1) One of the pool gate gaps (south side gate) on Modified truncated model is closed to
maintain consistency with the NRC model.

2) Load combination -0.4NS-1.0EW-0.4V considered in Revision 4 of SER-ESR-038 is
confirmed to be the critical load combination.

3) BNL seems to have used soil springs for non-seismic loads in the analysis case for seismic
load. The soil spring stiffness values for horizontal seismic load and other loads are those
shown in DCD Table 3G.1-1.

4) New tables including Nxy forces are added.
5), 6), 7) The requested table, Excel sheet and sketch are added.

8) The elevation of element estimated in truncated model is at center of the bottom row of shell
elements. BNL is requested to meet this condition. This elevation is EL -11.0 m.

9) The fuel storage pool wall on F3 wall is updated using offset function per NRC’s comment.

10)It 1s difficult to obtain the forces on nodes from NASTRAN results. GE expects the
differences are not significant.

11)Modified truncated model is updated to change the basemat thickness inside pedestal to
5.1m.

12) The soil springs are attached to the basemat at the middle of basemat thickness. GE has
confirmed that the results are not sensitive the attached level of soil springs.

13) Hydro-pressure is updated to apply actual magnitude onto the modified truncated model in
Revision 5 of the subject report.
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14), 15) In the 2" structural audit held on December 12, 2006 BNL and GE identified some
differences between the results of both models. The possible reasons for the identified
differences are summarized below. BNL’s ANSYS results received at the audit and re-
calculated GE’s NASTRAN results are compared in Figures C-1 through C-40.

i)

iii)

Forces on the ‘intersection portion of walls: There are differences of forces at the
intersections of outer walls as marked in Figure C-13 for instance. BNL’s results show
the force concentration caused by the stiffening effect of L or T configuration of walls.
From structural design point of view there is no impact on the wall design because
rebars which come from both walls are arranged into these sections.

The knuckles of out-of —plane shear distribution: In the seismic event, the walls in
parallel to the seismic direction have knuckles on the edge of the walls. For example, as
shown in Figure C-11, the corner portion of R1/RG of R1 wall has a knuckle in out-of-
plane shear force (Qy) for the W-E seismic load condition in GE’s results, but BNL’s
results do not have this configuration. Besides, in case of F3 wall, this configuration
can also be found in BNL’s results. GE considers that the knuckles are caused by the
constraint effects of the wall and basemat connected perpendicular to the subject wall.
GE assumes the some part of differences comes from the difference of estimation levels
between both models as pointed out above 8).

The differences of magnitude of forces appeared on basemat inside pedestal: The result
of re-analysis using the updated model shows better agreement. In case of seismic load
the magnitude of forces has to be re-compared because BNL’s soil spring may not be
adequate as pointed out above 3).

The differences of magnitude of forces appeared on outer wall of Fuel Storage Pool
(FSP): For the out-of-plane shear forces and moments on RA and F3 wall located
around FSP in case of Hydrostatic load, BNL’s results are lower than those of GE. GE
assumes the some part of differences comes from the difference of estimation levels
between both models as pointed out above 8). In order to have a better understanding of
the differences, GE would like to request BNL to confirm the input data for Hydrostatic
load.
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