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Overall Core Vessel Seismic model with merged parts

Dog-house Top_312

Load Ring

Tent Assy

Lid and covers

pper Vessels

Beltline

#,OAK RIDGE |52 Internal Shielding and nozzle extensions not included
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Lower Vessel part and mesh
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Beltline Part and mesh

pat | PeWzonewithcut (Mesh
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Upper Cylinder Part and mesh
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Lid and covers part
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Tent Assembly




SpaceClaim Upper Shaft model

All target and shaft vertical
loads go through upper ring
surface
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Shaft load ring model in Abaqus

Simplified Abaqus model Mesh model with C3D10 elements

Shims simulated by 1 mm added to ring
and leg bottom surfaces — bolts not

included
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Upper Shaft and Crown SpaceClaim model and approximation

%
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All the bearings and drive
components above load ring
assumed to be a merged, stiff
structure with the crown piece

— Load Ring interface

— Crown Piece




Top 312 Part which includes crown for segment attachment
with all holes and cooling tubes suppressed

R,
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Shaft model as a solid

14 mm diameter holes added for target pin interfaces
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Segment stalk simplified with merged parts and only main
coolant channel and remote handling thinning included
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Simplified foot

Foot simplified part Tungsten and tantalum region Mesh with materials

+  W-Ta density 19e3 kg/m?3 <
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Doghouse part

Density assumed 12.3 e3 kg/m3
Mass 5,000 kg
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Mass of target components - 17,022 kg

Ha== properties:
Volume: 2 .07
Volume centroid: 0.483.2.65,-3 .51e-10
Ma==: 17022 .18
Center of mass: 0.483,2.59,-3.43e-10
Moment of inertia about the center of mass (Izx, Ivy. Izz., I=zy., Ivz. Izx): 37851 .52.1385.02.37851 .45,1.00.3. 24e-04,-3 6%9=-05
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onstraints

Typical foot to stalk tie

Typical target pin tie to shaft flange

% Edit Constraint

MName: F1
Type: Tie

f Main surface: Fl [s M

f| Secondary surface: SB1 [z

Discretization method: | Analysis default |~

fl Main surface: P1 [}
fl Secondary surface: shaft-1.H1 =Y H L |
wl e =l = Ie | |
AT / Ay | M| [ Exclude shell element thickness

. I Position Tolerance

Discretization method: | Analysis default
(® Use computed default

[] Exclude shell element thickness
Position Tolerance /
\ \ l iy Pl O specify distance:

® Use computed default [ [
\ A I Note: Nodes on the secondary surface that are
considered to be outside the position

(O Specify distance:
) tolerance will NOT be tied.

Note: Nodes on the secondary surface that are
considered to be outside the position ] il 1
E | [ Adjust secondary surface initial position

tolerance will NOT be tied.
[] Adjust secondary surface initial position
I Tie rotational DOFs i applicable [ Tie rotational DOFs if applicable

Cancel
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Constraints

Typical stalk to top (crown) tie

%
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# Edit Constraint

Mame: T1

Type: Tie

' Main surface: top_312-1-1top1 [3
f Secondary surface: ST1 [}
Discretization method: | Analysis default ;
[ Exclude shell element thic-kness

Position Tolerance

®) Use computed default

(O Specify distance:

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

[[] Adjust secondary surface initial position
[ Tie rotational DOFs if applicable

onstraint Ratio

(]

Shaft to top tie

& Edit Constraint

Name: shaft_top

Type: Tie

I Main surface: shaft-1.shaft_top Q

I Secondary surface: top_312-1-1.top_shaft [

Discretization method: :‘mam\"
[ Exclude shell element thickness
Position Tolerance

(®) Use computed default

(O Specify distance: [

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

[] Adjust secondary surface initial position
A Tie rotational DOFs if applicable




Constraints

Top tie to load ring

Name: SHAFT_RING
Type: Tie

Load ring to tent assembly tie

¥ £
Name: ring_bottom

Type: Tie

f Main surface: top_312-1-1.top312_load_rind [} § Main surface: tent_assy-1.tent target [

I Secondary suface: load_ring2-1.top_ring [ ‘ ! - - - l Secondary surface: load_ring2-1.ring_bottom [

Discretization method: | Analysis default Discretization method: | Analysis default

[ Exclude shell element thickness [ Exclude shell element thickness
Position Tolerance

(® Use computed default
() Specify distance:

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

Position Tolerance
(@ Use computed default

(O Specify distance:

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

Adjust di rface inttial iti
[] Adjust secondary surface initial position L] At smrameinry smbeies et e

[A Tie rotational DOFs if applicable

[ Tie rotational DOFs if applicable

Cancel
Cancel
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Constraints

Tent assy to lid tie

%
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Name: lid_tent
Type: Tie

§ Main surface: lid_covers-1.id_tent [}
fI Secondary surface: tent_assy-1tent lid [
Discretization method: | Analysis default
[ Exclude shell element thickness

Position Tolerance

® Use computed default

O Specify distance:

Note: Nodes on the secondary surface that are

considered to be outside the position
tolerance will NOT be tied.

[ Adjust secondary surface initial position
[A Tie rotational DOFs if applicable

Lid to upper cylinders

Name: lid_upper_vessel
Type:  Tie

# Main surface: lid_covers-1.lid_upper_vessel [3
P Secondary surface: upper_cylinders-1.upper_cylinder_lid [} f
Discretization method: | Analysis default ™

[ Exclude shell element thickness.

Position Tolerance

@) Use computed default

O Specify distance:

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

[ Adjust secondary surface initial position
[ Tie rotational DOFs if applicable

=) ‘ >
Il

Lid to Doghouse

&
w ok

Name: lid_doghouse

Type:  Tie

# Main surface:

Discretization method: | Analysis default

[ Exclude shell element thickness
Position Tolerance
(® Use computed default
(O Specify distance:

tolerance will NOT be tied.

[ Adjust secondary surface initial position
[ Tie rotational DOFs if applicable

oK

lid_covers-1.lid_doghouse [

M~

Note: Nodes on the secondary surface that are
considered to be outside the position

l Secondary surface: TVP_DOGHOUSE_FEB_3_2025-1.doghouse_lid [@

Cancel
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Constraints

Upper Cylinders to beltline

[l
L T

i
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Name: upper_vessel_beltline

Type: Tie

P Main surface: beltline-1.beltline_upper_vessel [

! Secondary surface: upper_cylinders-1.upper_cylinder_beltline [
Discretization method: | Analysis default
[[] Exclude shell element thickness

Position Tolerance

@ Use computed default

(O Specify distance:

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

[] Adjust secondary surface initial position
[ Tie rotational DOFs if applicable

oK Cancel

pos

fo

Beltline to Lower Cylinders

wr bd 3

Name: beltline_lower_vessel

Type: Tie

l Main surface: beltline-1.beltline_lower_vessel [

! Secondary surface: lower_vessel-1.lower_vessel_beltline [
Discretization method: Analysis default v

[ Exclude shell element thickness
Position Tolerance
(® Use computed default
(O Specify distance:

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

[ Adjust secondary surface initial position
[] Tie rotational DOFs if applicable

0K Cancel

s




Analysis sequence

Step 1 — Gravity only with internal shielding weight simulated with a pressure on the core vessel lip
Step 5 — Added Seismic side load of .072 G to give approximately 5 mm lateral displacement at shaft bottom

Step 6 — Added Seismic side load of .39 G for a total of .46 G with a 5mm displacement boundary condition
applied to nodes at the bottom of the shaft near contact area with snubber ring

« Step 2 — Vacuum pressure loads added
« Step 3 — Internal water pressure load added

» Step 4 — Core vessel CFD temperatures added with all model nodes assumed initially at 36 C stress free and
the Core vessel CFD temperature applied to the lower cylinders, beltline, upper cylinders and lid. The results
for this step then included all loads

« Seismic analysis assumes the shaft is centered in the snubber ring attached to the core vessel
shielding with a 5 mm gap all around

 |f the shaft is offset within the ring or if the ring can move under the seismic load, allowing a greater
shaft displacement in one direction, the stresses could be significantly increased
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Step 1 Gravity only

Simulated weight of internal

shieldinag BC Fixed nodes on base

Gravity load

1 Load

Load-2

Pressure :  base

Step-1 (Static, General) : Symmetry/Antisymmetry/Encastre
Load-1 i ion: lower_vessel-1.lower_vessel_shielding [} . Initial

Gravity Pl L o > Region: lower_vessel-1.base_nodes [

sstribution: | Uri I
Step-1 (Static, General) T Distribution: | Uniform fix) . . F Csvs: (Global) [y 1

: (Whole Model) [ Magnitude: | 5.805E+06

(O XSYMM (U1=UR2=UR3=0)
Amplinide | (Ramp) Hh = | | ' O ¥SYMM (U2 = UR1 = UR3 = 0)
(O ZSYMM (U3 = UR1 = UR2 = 0)
Component 1: |0 T ‘ (O XASYMM (U2 = U3 = UR1 = 0; Abaqus/Standard only)
(O YASYMM (U1 = U3 = UR2 = 0; Abaqus/Standard only)
Component 3: |0 k ‘ (O ZASYMM (U1 =U2=UR3=0; Abaqus/Standard only)
(O PINNED (U1 =U2=U3=10)

: A ;@n Cancel
Amplitude: (Ramp) _ ! = @ ENCASTRE (U1 =U2=U3=UR1 = UR2= UR3 = 0)

Distribution: | Uniform

Component 2: | -9.8

oK P— oK Cancel
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Step 1 Gravity loads Results

Vertical deflection 0.4 mm max downward Von Mises Stress Peak Stress 166 MPa

U, uz 5, Mises
+2,3360-08 (Avg: 75%)
2924e-03 +1.6572+08
-7.2aie-09 +1.5192+08
-1.088e-04 +1.381e+08
-1.450e-04 +1.243e+08
-1.813e-04 +1.104+08
-2.1768-04 +3 6648407
-25385-04 +8.2842407
2901e-04 +6.2032+07
22gde-0d +5.522e+07
3.6208-04 +4.13%e+07
-3.989e-04 +2.7618+07
-4.351e-04 +1.3818+07

Max: +2.3362-08 +4.8578+01

Node: LOWER_VESSEL-1.422849 Max: +1.6575+08
Min: -4.351a-04 Elem: LOAD_RING2-1,400068
Node: FOOT_V12_2TM-1-RAD-20.671 Node: 258

46 seismic, pressure, temp, gravity
Y oDB: Cy_all.odb  Abagus/Standard 2025 Thu Mar 19
i |

l Step: Step-1, GRAVITY
z X Increment  6: Step Time = 1,000

Primary var: U, U2
Deformed Var: U Deformation Scale Factor: +5.000e+01

46 seismic, pressure, temp, gravity
Time 2025 ¥ ODB: CV_allodb  Abagus/Standard 2025 TH

l Step: Step-1, GRAVITY
z X Increment 6 Step Time = 1.000

Primary Var: 5, Mises
Deformed Var: U Deformation Scale Factor:

Wl tern Daylight Time 2025

115 MPa scale max

OAK RIDGE |35
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Step 5 Side load to give approximately 5 mm displacement

Sideload .15 g Peak stress 416 MPa Peak at sharp corner and localized

4= Edit Load
Name: Load-7
Type:  Gravity
Step: Step-5 (Static, General)
Region: (Whole Model) [3
Distribution: | Uniform
Component 1: -0.7068
Component 2: 0
Component 3: 0
Amplitude: (Ramp)
25 Thu Mar 13 15:10:29 Eastern Daylight Time 2025

¥ .46 seismic, pressure, temp, gravity
ODB: C\_all.odb Abagus/Standard 2025  Thu Mar 13 15:10:29 Eastern Daylight

Scale max 1.5 Sm - 172 MPa
This step was included to distinguish stresses incurred from shaft angular deflection from full .46 G side load

%OAK RIDGE

National Laboratory
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Step 6 - side load added to give a total of 0.46 g and 5 mm
displacement boundary condition at shaft bottom added

5mm displacement boundary condition

%OAK RIDGE |5
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Step 6 gravity plus .46 seismic side load

U1 horizontal displacement peak 5.7 mm S peak 447 MPa on load ring sharp corner

EVE +4Teae$cw.::

-2-1-RAD-19.13

.46 seismic, pressure, temp, gravity SDB: all.lodb  Abaqu dard 2025 Thu Mar 13 15: 1 astern Daylight Time
CDB! €V _allodb  Abaqus/Standard 2025  Thu Mar 13 15:10:29 Eastern Daylight Time 2025 -
1 agbat 5 mm displ 1ent
t at S mm displacerignes

e Factor: +5.000e+01
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Step 6 Peak stress 226 MPa in core vessel structure by tent

Peak Core Vessel stress 226 MPa Peak at singularity average below 172 MPa

2.286e+08
+1.720e+08
+1.577e+08
e100 11355108
e+0 +1.290e+

290e+08 +1.147e+08
la/etU +1.003e+08
20%e+08 +8.601e+407
7.1686+07 A R
+5.735e+07
+4.302e4+07
+2.869¢+407
. +1.436e+07
> 663e+04 +2.663e+04

Max: +22E€6&+[_JE!H “ Max. +2.286e+08
Elem: TENT_ASSY-1.90518 Elem: TENT_ASSY-1.90518

Node: 638 Mal +2‘£ii‘ja Node: 638
*'ﬁ:'

“

&)

.45 seismic, pressure, temp, gravity
ODB: Cv_all.odb Abaqus/Standard 2025 | Thu Mar 13 15:10:29 Eastern Daylight Time 2025

Step: Step-6, side load added after contact at 5 mm displacement
Increment 1: Step Time = 1.000
Primary \ar: S, Mises

Deformed var: U Increment

Primary Va
Deformed
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Analysis for Vacuum Pressure, Water Pressure and Thermal
loads added to gravity and Seismic loads
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Vacuum pressure loads

%
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2= Edit Load

Name: Load-4
Type:  Pressure
Step: Step-2 (Static, General)

Region: pressure [

Distribution: | Uniform
Magnitude: | 100000

Amplitude: | (Ramp)

2= Edit Load

Name: target area pressure
Type:  Pressure

Step:  Step-2 (Static, General)
Region: Surf-82 [

Distribution: | Uniform

Magnitude: | 10100

& Amplitude: |(Ramp)




5 Bar water pressure and CFD temperatures added in Steps 3
and 4

Mame: Load-6

Type:  Pressure

: Step-3 (Static, General)
Region: beltline-1.beltline_water [3

%OAK RIDGE | %228

National Laboratory | STATION



Step 4 Results — Seismic and operational loads

U1 peak 5.8 mm U2 peak 1.1 mm down and 1 mm up at bottom plate

U, U1 U, uz
+1.519e-04 +0.663e-04
-3.422e-04 +7.930e-04
-8.362e-04 +6.2162-04
-1.330e-03 +4.492e-04
-1.824e-03 +2.768e-04
-2.318e-032 +1.045e-04
-2.812e-032 -6.791e-03
-3.306e-032 -2.403e-04
-3.800e-032 -4.126e-04
-4.294e-03 -3.850e-04
-4.789%e-03 -7.a74e-04
-3.283e-03 -9.297e-04
-5.777e-02 -1.102e-03
Min: -5.777e-03 Max: +9.6632-04
Mode: STALK_TM-2-1-RAD-19,131993 Node: LOWER_WESSEL-1.624058
Min: -1,102e-03
Mode: STALK_TM-2-1-RAD-11,103930 02e-03

46 seismic, pressure, temp, gravity

46 seismic, pressure, temp, gravity
¥ ODB: CV_all.odb  abaqus/Standard 202§ Y 0DB: CV_all.odb  Abagus/Standard 2025 Thu Mafl Time 2025
T Step: Step-4, Temperatures added T Step: Step-4, Temperatures added
@= Xlrcrement  1: Step Time =  1.000

@= Xlncrement 1 Step Time = 1.000
Primary war: U, Uz

Primary War: U, U1 ) 1
Deformed War: U Deformation Scale F; Deformed war: U Deformation Scale Factor: +5.000e+01

Thu Mar 13 15;
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Step 4 Stress Assembly

Stress peak 448 MPa Stress top region — 172 MPa scale max

Max: +4.485e+08

5, Mises R B H “'?Es _

(Ava: 75%) (Avg: 73 Ei o8
+4.4852+08 +4. 4838+
+1.720e+02 +1.7208+08
+1.577e+08 +1.577a+08
+1.433e+08 +1.4338+08
+1.290e+08 +1.200e+08
+1,147e+00 +1.147e+08
+1.003e+03 3
+8.600e+07 *é‘EHS“"DE
+7.1678+07 +a B+
+5.733e+07 +7.167e+07
+4.300e+07 +5.7332e+07
+2.867e+07 +4.200e+07
+1.433e+07 #2260 Te+07
+8.171e+01 +1.4338+07

Max: +4.485e+08 +8.171e+01

Elem: LOAD_RINGZ2-1.409962 Max: +34.4852+08
Mode: 358 Elem: LOAD_RING2-1.409068
Modi: 358
46 seismic, pressure, temp, gravity
¥ ODB: CW_all.odb  Abagus/Standard 3 : 1 fla=tern Daylight Time 2025
T Step: Step-4, Temperatures added

®—p Xlncrement 1 Step Time = 1.000 Wi
Primary War: S, Mises ) o .
Deformed War: U Deformation Scale Factor: +5.000&+0

448 MPa Stress peak is where a load ring leg
connects to a ring on the side opposite to the load
National Laboratory | STATION direCtion
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Step 4 Core Vessel Stress Results — Seismic and operational
loads

Core Vessel Stress — 172 MPa peak — 60 MPa scale Peak stress 172 MPa by “tent” leg connection

Mawx: +1.727e+08

S, Mises 5, Mises
[Avg: 7S%) [Avg: 75%)
+1.727e+08 +1.727e+08
+6.000e+07 +6.000e+07
+5.500e+07 +3.900e+07
+5.000e+07 +3.000e+07
+4.500e+07 +4.500e+07
+4.000e+07 +4.000e+07
+3.500e+07 +3.500e+07
+3.000e+07 +3.000e+07
+2.500e+07 0%
+2.001e+07
+1.501e+07
+1.001e+07
+5.008e+06
+2.2092+03
Max: +17272+08
Elem: TENT_ASSY-1.85364
Mode: 685

46 seismic, pressure, temp, grg
Y ODB: CV_all.odb  Abagqus/Stag

Step: Step-4, Temperatures 38
yxIncrement 1. Step Time =#5gk
Primary War: S, Mises

Deformed War: U Deformation Scale Factor: +5.000e+01

astern Daylight Time 2025
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Step 4 Stress Results — Seismic and operational loads

Lid gusset — 40 MPa scale maximum Vessel Stress 60 MPa scale - mesh
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Step 4 results with a cut 1 mm above the load ring tie to the
tent assembly

Vertical stress and loads at bottom of load ring and legs Vertical stress and load in central ring

5, 522
5, 522 '
(fwg: 75%) (Avg: 75%)
+3.0358+407 * TRy
: +1.938e+07
+8.408e+06

+1.938e+07
-2.563e+06

+8.408e+06
2.563e+06
: -1.353e+07
e = =g 21451e+07 )
- =Y 35488407
45458407
Max: +3.088e+07

-3.548e+07
-4.645e+07
-5.7423107 -5.742e+07
-6.839e+07 -g.gggmg;
-7.036e+07 ) 7 036e+
-9\033e+07 Vit (e - - -9.033e+07
-1.013e+08 e = -1.013e+08
Max: +3.035e+07 Max: +3.035e+07
Elem: LOAD_RINGZ-1,328056 Elem: LOAD_RING2-1,328056
Mode: 561419

MNode: 561419

1.753e+05 1.553e+035

46 seismic, pressure, temp, gravity

46 seismic, pressure, temp, gravity . .
ODB: CV_all.odb  Abagus/Standard 2025 Thu Mar 13 15:10:29 Eastem Daylight Time 2023 ODB: Cy_all.odb  Abaqus/Standard 2025 Thu Mar 13 15:10:20 Eastern Davlight Time 2025

Step: Step-4, Temperatures added :

Increment  1: Step Time = 1,000 s Bl I Temperatures added

Primary “ar: 5, 522 In_crement 1: Step Time = 1.000
Primmary “War: 5, 522

Approximately 88% of the vertical load is transmitted to the central ring
%OAK RIDGE |52
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The overpressure case with 15 PSIG internal pressure was
evaluated

« The external pressure of 1 bar in step 2 was replaced with an internal pressure of 103400 Pa (15 PSIG)

» All other loads were applied as previously done including seismic displacement and imported temperature
profile

%OAK RIDGE | %228
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External 15 PSIG case added for Step 2

Internal 15 psig on core vessel Surfaces with 15 PSIG applied

Name: Load-4

Type:  Pressure

Step:  Step-2 (Static, General
Region: inside_15psi [}

Distribution: Uniform

Magnitude: | 103400

Amplitude: | (Ramp)

%OAK RIDGE SSSSSS
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Mises stress with combined loads including internal pressure

Peal stress 213 MPa in core vessel

S Mises = 172 MPa scale maximum

3, Mises

(Avg: 75%)
+4.512e4+08
+1.720e408
+1.577e+08
+1.433e+08
+1.290e4+08
+1.147e408
+1.003e+08
+5.600e+07
+7.167e+07

light Time 2025
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Peak core vessel stresses with all loads still driven by shaft
displacement with a peak of 213 MPa at a corner singularity

Von Mises stress with 50 MPa scale maximum Peak stress in lower cylinder of 82 MPa in

) IVIF
5, Mises
(Avg: 75%) Max: +2.1292+08
+2.1292+08 f
+5.000e+07 S, Mises
+4.5832+07 (Avg: 75%)
+4.167e+07 +8.251e+07
+3.750e+07 +5.000e+07
+3.333e+07 +4.585e+07
+2.917e+07 +4.170e+07
+2.500e+07 +3.754e+07
+2.084e+07 +3,339e+07
+1.6678+07 +2.924e+07
+1.250e+07 +2.50%9e+07
+8.337e+06 +2.093e+07
+4.170e+06 +1.678e+07
+3.810e+03 +1.263e+07
. +8.,478e+06
Max: +2,129e+08 T Sheetng
+1.740e+03
Max: +8.251e+07
Elem: LOWER_WESSEL-1.53170
Mode: 882672

internal 15psi lo: 5
Y QDB: cv_all_Pin Abagus/standard 2025 Thu spr 03 12:44:56 Eastern Daylight Time 2025

X Step: Step-4, Temperatures added
Increment 1: Step Time = 1.000
7 Primary War: S, Mises
Deformed War: U Deformation Scale Factor: +5.000e+02

%OAK RIDGE | %228
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Component Stresses with all loads including internal pressure

Lid and Covers — peak 86 MPa

Tent Assembly 50 MPa scale — peak 213

S, Mises

(Avg: 75%)
+8.638e+07
+5.000e+07
+4.583e+07
+4.167e+07
+3.750e+07
+3.333e+07
+2.917e+07
+2.500e+07
+2.084e+07
+1.667e+07
+1.250e+07
+8.337e+06
+4.170e+06
+3.8192+03

Max: +8.638e+07
Elemn: LID_COWVERS-1.117094
MWode: 21040

Increment
Primary War: S, MISH
Deformed Var: U Derd
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S, Mises

(&wg: 75%)
+2.120e+08
+3.000e+07
+4.584e+07
+4.167e+07
+3.751e4+07 - +2.129e+08
+3.334e+07
+2.918e+07
+2.502e+07
+2.085e+07
+1.669e+07
+1.253e+07
+2.362e+06
+4.198e+06
+3.427e+04

Max: +2.129e+08
Elern: TENT_ASSY-1.90518
Mode: 638

internal 15psi load added
Y QDB cv_all_Pin_.odb  AbagqusfStandard 2025 Thu Apr 02 12:44:56 EJ

4 Step: Step-4, Temperatures added
x Increment 1: Step Time = 1.000
Primary war: S, Mises
Deformed war: U Deformation Scale Factor: +5.000e+02



Summary

» Results are preliminary and do not include any bolt analysis

» Elastic material properties assumed

* Mesh refinement in some high stress locations would be desirable

* Lower Vessel thermal stresses assume a 36 C base plate temperature
* Loads do not include nozzle extensions

« Approximately 88 % of the vertical gravity loads from the target assembly go through the central ring
structure and only approximately 12 % is carried by the “legs”

« Calculated Core vessel stresses all are at or below the 172 MPa limit for 1.5 Sm on membrane plus bending
including a .46 G seismic load in the beam upstream direction and vacuum operation

« The target shaft load ring and core vessel peak stresses are driven by the angular deflection of the stiff shaft

« The peak stresses are very sensitive to the amount of deflection at the base of the shaft within the nominal 5
mm gap from the restraint ring
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Summary ( continued)

« An internal pressure of 15 psig instead of vacuum increased the peak stress at the tent leg connection corner
singularity from 172 MPa to 213 MPa including a 5 mm seismic displacement at the bottom of the shaft

« Stresses from the internal pressure were generally below 90 MPa except at the singularity by the leg
connection

« Cover plate stresses from internal pressure did not consider bolt loads and assumed merged surfaces
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