Appendix 3.S — Detailed Finite Element Listings For The MPC-68 Enclosure Vessel

Ten (10) pages total including cover page

HI-STAR FSAR Rev. 0
REPORT HI-2012610 3.8-1



HI-STAR FSAR Rev. 0
REPORT HI-2012610 3.8-2 :



Rev. 0

HI-STAR FSAR

3.8-3

REPORT HI-2012610



Rev. 0

3.5-4

REPORT HI-2012610

HI-STAR FSAR



HI-STAR FSAR Rev. 0
REPORT HI-2012610 3.S8-5



HI-STAR FSAR Rev. 0
REPORT HI-2012610 3.5-6



HI-STAR FSAR . Rev. 0
REPORT HI-2012610 3.8-7



Rev. 0

HI-STAR FSAR

3.5-8

REPORT HI-2012610



HI-STAR FSAR Rev. 0
REPORT HI-2012610 3.5-9



Rev. 0

HI-STAR FSAR

3.5-10

REPORT HI-2012610



N

Appendix 3.T - Stress Report Locations for the Overpack

Thirteen (13) pages total including cover page

HI-STAR FSAR
REPORT HI-2012610
3T-1

Rev. 0



The ANSYS finite element model of the HI-STAR 100 overpack consists of more than 8,000
elements and 11,000 nodes. For such a large model, processing and presenting results on an
individual node or element basis is intractable. In order to condense the output and give meaning to
the results, 169 nodal points within the overpack model are defined as “stress report locations™.
These locations are shown in Figures 3.T.1 and 3.T.2. The nodes identified in Figure 3.T.1 as stress
report locations are repeated every 45 degrees according to Figure 3.T.2. A unique alphanumeric
identifier is assigned to each stress report location. For example, the node that is located in position
13 (Figure 3.T.1) along the 90 degree radial (Figure 3.T.2) is referred to as stress report location
“13C”. The nodes associated with stress report locations on the axial centerline (positions 1,2,36,
and 37 in Figure 3.T.1) are the same for all radial cross sections.

Tables 3.T.1 and 3.T.2 list all stress report locations and their associated node numbers sorted by
stress report location and by node number, respectively. These tables allow for conversion from
stress report location to node number and vice versa.

The overpack results presented in Appendix 3.AB are listed by node number. To determine the
location of a node, first use Table 3.T.2 to find the equivalent stress report location. Figures 3.T.1
and 3.T.2 can then be used to locate the node.
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Table 3.T.1

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by stress report location)

STRESS REPORT NODE
LOCATION NUMBER
1a 501
2a 479
3 280
4A 281
52 282
6A 283
7a 284
8A 285
9a 286
102 287
11a 288
12a 182
13a 183
14a 184
158 194
16a 195
17a 154
182 155
192 156

. 20A 166
21n 167
22a 126
23a 127
24n 128
253 138
26A 139
278 47
28a 48
29A 49
302 50
31a 51
32a 52
332 53
342 54
358 55
36a 27
37a 1
1B 501
2B 479
3B 2968
4 2969
5B 2970
6B 2971
7B 2972
8B 2973
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Table 3.T.1 (continued)

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by stress report location)

STRESS REPORT NODE
LOCATION NUMBER
9B 2974
10B 2975
11B 2976
12B 2870
13B 2871
14B 2872
15B 2882
16B 2883
178 2842
188 2843
198 2844
20B 2854
21B 2855
22B 2814
23B 2815
24B 2816
25B 2826
26B 2827
27B 2735
28B 2736
29B 2737
30B 2738
31B 2739
32B 2740
33B 2741
34B 2742
35B 2743
36B 27
378 1
1C 501
2C 479
3C 5653
4C 5654
5C 5655
6C 5656
7C 5657
8C 5658
9C 5659
10cC 5660
1l1cC 5661
12C 5555
13C 5556
l4C 5557
15C 5567
16C 5568
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Table 3.T.1 (continued)

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by stress report location)

STRESS REPORT NODE
LOCATION NUMBER
17¢C 5527
18C 5528
19C 5529
20C 5539
21c 5540
22C 5499
23C 5500
24C 5501
25¢C 5511
26C 5512
27¢C 5420
28C 5421
29C 5422
30C . 5423
31c 5424
32¢C 5425
33C 5426
34C 5427
35C 5428
36C 27
37¢C 1
1D 501
2D 479
3D 8338
4D 8339
5D 8340
6D 8341
7D 8342
8D 8343
9D 8344
10D 8345
11D 8346
12D 8240
13D 8241
14D 8242
15D 8252
16D 8253
17D 8212
18D 8213
19D 8214
20D 8224
21D 8225
22D 8184
23D 8185
24D 8186
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Table 3.T.1 (continued)

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by stress report location)

STRESS REPORT NODE
LOCATION NUMBER
25D 8196
26D 8197
27D 8105
28D 8106
29D 8107
30D 8108
31D 8109
32D 8110
33D 8111
34D 8112
35D 8113
36D 27
37D 1
1E 501
2E 479
3E 11023
4E 11024
5E 11025
6E , 11026
7E 11027
8E 11028
9E 11029
10E 11030
11E 11031
12E 10925
13E 10926
14E 10927
15E 10937
16E 10938
17E 10897
18E 10898
19E 10899
20E 10909
21E 10910
22E 10869
23E 10870
24E 10871
25E 10881
26E 10882
27E 10790
28E 10791
29E 10792
30E 10793
31E 10794
32E 10795
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Table 3.T.1 (continued)

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by stress report location)

STRESS REPORT
LOCATION

33E
34E
35E
36E
37E

NODE
NUMBER

10796
10797
10798

27
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Table 3.T.2

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by node number)

NODE
NUMBER

27
47
48
49
50
51
52
53
54
55
126
127
128
138
139
154
155~
156
166
167
182
183
184
194
195
280
281
282
283
284
285
286
287
288
479
501
2735
2736
2737
2738
2739
2740
2741
2742

STRESS REPORT
LOCATION

37A
36A
27A
28A
29A
30a
31a
32a
33a
34A
35A
22A
23a
24a
25a
26A
17a
18a
19a
20a
21a
12a
13a
14A
15a
16A

3A

4a

5A

6A

7A

8a

9a
10a
1l1a

2a

1A
27B
28B
29B
30B
31B
32B
33B
34B
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Table 3.T.2 (continued)

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by node number)

NODE
NUMBER

2743
2814
2815
2816
2826
2827
2842
2843
2844
2854
2855
2870
2871
2872
2882
2883
2968
2969
2970
2971
2972
2973
2974
2975
2976
5420
5421
5422
5423
5424
5425
5426
5427
5428
5499
5500
5501
5511
5512
5527
5528
5529
5539
5540
5555

STRESS REPORT
LOCATION

35B
22B
23B
24B
25B
26B
17B
18B
198
20B
21B
12B
138
14B
15B
16B

3B

4B

5B

6B

7B

8B

9B
10B
11B
27C
28C
29¢C
30C
31C
32¢C
33C
34C
35¢C
22C
23C
24cC
25C
26C
17C
18C
19¢C
20C
21cC
12C
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Table 3.T.2 (continued)

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by node number)

NODE
NUMBER

5556
5557
5567
5568
5653
5654
5655
5656
5657
5658
5659
5660
5661
8105
8106
8107
8108
8109
8110
8111
8112
8113
8184
8185
8186
8196
8197
8212
8213
8214
8224
8225
8240
8241
8242
8252
8253
8338
8339
8340
8341
8342
8343
8344
8345

STRESS REPORT
LOCATION

13c
14cC
15C
16C
3C
4C
5¢C
6C
7cC
8C
9cC
10cC
1icC
27D
28D
29D
30D
31D
32D
33D
34D
35D
22D
23D
24D
25D
26D
17D
18D
19D
20D
21D
12D
13D
14D
15D
16D
3D
4D
5D
6D
7D
8D
9D
10D
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Table 3.T.2 (continued)

OVERPACK STRESS REPORT LOCATIONS
AND ASSOCIATED NODE NUMBERS
(Sorted by node number)

NODE
NUMBER

8346

10790
10791
10792
10793
10794
10795
10796
10797
10798
10869
10870
10871
10881
10882
10897
10898
10899
10909
10910
10925
10926
10927
10937
10938
11023
11024
11025
11026
11027
11028
11029
11030
11031

STRESS REPORT
LOCATION

11D
27E
28E
29E
30E
31E
32E
33E
34E
35E
22E
23E
24E
25E
26E
17E
18E
19E
20E
21E
12E
13E
14E
15E
16E

3E

4E

5E

6E

7E

8E

SE
10E
11E
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APPENDIX 3.U: HI-STAR 100 COMPONENT THERMAL EXPANSIONS; MPC-24
3.U.1 Scope

In this calculation, estimates of operating gaps, both radially and axially, are computed for the
fuel basket-to-MPC shell, and for the MPC shell-to-overpack. This calculation is in support of
the results presented in Section 3.4.4.2. Two sets of results are presented based on nominal

gaps.
3.U.2 Methodology

Bounding temperatures are used to construct temperature distributions that will permit
calculation of differential thermal expansions both radially and axially for the basket-to-MPC
gaps, and for the MPC-to-overpack gaps. Reference temperatures are set at 70 °F for all
components. Temperature distributions are computed at the middle of the HI-STAR 100
System where the temperatures are highest, and also at the top of the system where the
temperatures are lowest along the entire length. Subsequent to these calculations and the
prediction of radial and axial growths, the average values of the gaps are used to estimate an
overall realistic "most probable" growth. A comprehensive nomenclature listing is provided in
Section 3.U.7.

3.U.3 References

[3.U.1]Boley and Weiner, Theory of Thermal Stresses, John Wiley, 1960, Sec. 9.10, pp.
288-291.

[3.U.2] Burgreen, Elements of Thermal Stress Analysis, Arcturus Publishers, Cherry Hill,
NJ, 1988. -

3.U.4 Calculations for Hot Components (Middle of System)
3.U.4.1 Input Data

Based on thermal calculations in Chapter 4, the following temperatures are appropriate at the
mid-height of the cask (see Figure 3.U.1).

The temperature change at the inside surface of the overpﬁck, ATy = 292- 70

The temperature change at the outside neutron absorber enclosure, ATy, := 229 - 70
The temperature change at the mean radius of the MPC shell, ATy, :« 332 - 70

The temperature change at the outside of the MPC basket, aTy,:= (451 - 70)-1.1

The temperature change at the center of the basket, aTsy,:= 709 - 70

HI-STAR FSAR 3.U-1 Rev. 0
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App 3U.mcd

Note that the outer basket temperature is conservatively amplified by 10% to insure a
bounding parabolic distribution. This conservatism serves to maximize the growth of the
basket.

The geometry of the components are as follows (referring to Figure 3.U.1)
The outer radius of the overpack, b :- 48in

The inner radius of the overpack, a:- 34.375-in

The mean radius of the MPC shell, R, :- &75'“;_‘_9;5'_”’

Rpppe = 33.9381n
The initial MPC-to-overpack nominal radial clearance at shim locations, RCp = 0.09375-in

This initial radial clearance value, used to perform a radial growth check, is conservatively
based on the MPC outer diameter of 68.5625 in. (see Dwg. 1395, Sh. 4, Note 5). For axial
growth calculations for the MPC-to-overpack lid clearance, the axial length of the overpack
is defined as the distance from the top of the overpack baseplate to the bottom of the
overpack closure lid and the axial length of the MPC is defined as the overall MPC height.

The axial length of the overpack, Loyp = 191.125-in
The axial length of the MPC, Linpe == 190.5-in

The initial MPC-to-overpack nominal axial clearance, ACro = Loyp = Lygpe

ACpo = 0.625in

For growth calculations for the fuel basket-to-MPC shell clearances, the axial length of the
basket is defined as the total length of the basket and the outer radius of the basket is defined
as the mean radius of the MPC shell minus one-half of the shell thickness minus the initial
basket-to-shell radial clearance.

The axial length of the basket, I, :- 176.5-in
The initial basket-to-MPC lid nominal axial clearance, ACyp := 2+in

The initial basket-to-MPC shell nominal radial clearance, RCyy, := 0.1875-in

The outer radius of the basket, R, :- Rpppe - 0—25m - RGyp,
Rp = 33.5in
HI-STAR FSAR 3.U-2 Rev. 0
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App 3U.mcd

The coefficients of thermal expansion used in the subsequent calculations are based on the
mean temperature of the MPC shell and the peak temperature of the basket.

The coefficient of thermal expansion for the MPC shell, o,y := 9.0704-10°°

The coefficient of thermal expansion for the basket, ay,, = 9.769- 10°¢

3.U.4.2 Thermal Growth of the Overpack

Results for thermal expansion deformation and stress in the overpack are obtained here. The
system is replaced by a equivalent uniform hollow cylinder with approximated average
properties.

Based on the given inside and outside surface temperatures, the temperature solution in the
cylinder is given in the form:

C, + Cylnl 2
\a)

where,
Ca ] ATlh Ca - 222
ATy, - AT
Cy im % C, - -188.695
ln( —\
\a)

Next, form the integral
relationship:

b

e | (G Cyltal SN e
|

The Mathcad program, which was used to create this appendix, is capable of evaluating the
integral "Int" either numerically or symbolically. To demonstrate that the results are

equivalent, the integral is evaluated both ways in order to qualify the accuracy of any
additional integrations that are needed.

The result obtained through numerical integration, Int - 1.05x 10°in’

To perform a symbolic evaluation of the solution the integral "Ints" is defined. This
integral is then evaluated using the Maple symbolic math engine built into the Mathcad

program as:

HI-STAR FSAR 3.U-3 Rev. 0
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App 3U.mcd

b

- Teps cylul IV
- I, L S

Int, = ~-Cylnl 2)b% Lev?e Lepvts L oat- Lea
2 7 \a) 2 4 4 2
Int, = 1.05x 10°in®

We note that the values of Int and Ints are identical. The average temperature in the
overpack cylinder (Ty,,) is therefore determined as:

2
{b* - a’)

Thar = 187.02

-Int

Togr =

We estimate the average coefficient of thermal expansion for the overpack by weighting the
volume of the various layers. A total of four layers are identified for this calculation. They are:

1) the overpack inner shell

2) the total of the 5 intermediate shells

3) the neutron absorber e
4) the outer enclosure shell

Thermal properties are based on estimated temperatures in the component and coefficient of
thermal expansion values taken from the tables in Chapter 3. The following averaging
calculation involves the thicknesses (t) of the various components, and the estimated
coefficients of thermal expansion at the components' mean radial positions. The results of the
weighted average process yields an effective coefficient of linear thermal expansion for use in
computing radial growth of a solid cylinder (the overpack).

The thicknesses of each component are defined as:

tl ‘= 2.51n
t2 = 6]11
ty:= 4.625-in

ty = 0.5-in

HI-STAR FSAR 3.U-4 Rev. 0
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and the corresponding mean radii can therefore be defined as:
Iy := a; Sy
Ip:= 1y + .54 + 5ty
Iy= Ty + Sty + Sty

Ty= I3+ .5'(3 + .5't4

To check the accuracy of these calculations, the outer radius of the overpack is calculated from
14 and t4, and the result is compared with the previously defined value (b).

by= g+ 0544
by = 48in

b ~ 48in

We note that the the calculated value b; is identical to the previously defined value b. The
coefficient of thermal expansion for each component, estimated based on the temperature
gradient, are defined as:

ay = 6.7608-107°
ay = 6.24310°°
ay = 6.125-107°
ay:= 6.006-10°
Thus, the average coefficient of thermal expansion of the overpack is determined as:

Tytyag + Iptyaz + Iytyag + Iytyay

O.av =
& a+b

ty+ tp+ t3+ ty)
Cavg = 6.271x 10°°

Reference 3.U.1 gives an expression for the radial deformation due to thermal growth. At
the inner radius of the overpack (r = a), the radial growth is determined as:

ARa.h - aavg- a-Tba,

AR,y = 0.04in

HI-STAR FSAR 3.U-5 Rev. 0
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Similarly, an overestimate of the axial growth of the overpack can be determined by
applying the average temperature (Tp,,) over the entire length of the overpack as:
AI—ovph - Iovp'aavg'Tbax
ALy = 0.2241in
Estimates of the secondary thermal stresses that develop in the overpack due to the radial
temperature variation are determined using a conservatively high value of E as based on the

temperature of the steel. The circumferential stress at the inner and outer surfaces (oca and oy,
respectively) are determined as:

The Young's Modulus of the material, E .- 28600000- psi

E b’
Ogh = Cgug—| 2 -1 ¢+ Cpltal 2N 1
® gbz[ o) L e }

Ocp = 5026 psi

The radial stress due to the temperature gradlent is zero at both the inner and outer surfaces
of the overpack. The radius where a maximum radial stress is expected, and the
corresponding radial stress, are determined by trial and error as:

N: 043
r=a(l-N)+ Nb

r = 40.234in

r

Oy = aavg.%.{ r2- az‘Tbal" [ [C + Cy {h](y“] ydy]
Tl

2 ] 1 \ \a)}]

a

- -468.673 psi
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The axial stress developed due to the temperature gradient is equal to the sum of the radial and
tangential stresses at any radial location (see Eq. 9.10.7 of [3.U.1]). Therefore, the axial
stresses are available from the above calculations. The stress intensities in the overpack due to
the temperature distribution are below the Level A membrane stress.

3.U.4.3 Thermal Growth of the MPC Shell

The radial and axial growth of the MPC shell (AR e, and AL pch, respectively) are determined
as:

ARde] = Qmpe’ Rmpc AT3h

ARppey = 0.081in

AI—mpch - ampc' mec AT3h

AL et = 0.453in

3.U.4.4 Clearances Between the MPC Shell and Overpack

The final radial and axial MPC shell-to-overpack clearances (RGmoh and AGmoh,
respectively) are determined as:

RGpgh = RCo + &Rgp - ARppes
RGpon = 0.0531n
AG non i~ ACpq + ALgypp — ALppen
AG oy = 0.396in
Note that this axial clearance (AGy,p) is based on the temperature distribution at mid-height.
3.U.4.5 Thermal Growth of the MPC-24 Basket

Using formulas given in [3.U.2] for a solid body of revolution, and assuming a parabolic
temperature distribution in the radial direction with the center and outer temperatures given
previously, the following relationships can be developed for free thermal growth.

Define ATbas = ATSh - AT4h ATbaS = 2199

HI-STAR FSAR 3.U-7 Rev. 0
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2
{ {ATSh - ATbas \l rdr

Then the mean temperature can be defined as Thar = —22 I
J b }
0

Using the Maple symbolic engine again, the closed form solution of the integral is:

-1 1
Tbar - 'LZ(TATmstz + 'Z"ATSh'sz\
Ry* \ ]

Thar = 529.05
The corresponding radial growth at the periphery (ARy,) is therefore determined as:
ARy = apas Ry Thar
ARyp = 0.1731in

and the corresponding axial growth (ALy,) is determined from [3.U.2] as:

Lias
ALy := ARpp—
R,

ALy, = 0.912in

Note that the coefficient of thermal expansion for the hottest basket temperature has been
used, and the results are therefore conservative.

3.U4.6 (learances Between the Fuel Basket and MPC Shell

The final radial and axial fuel basket-to-MPC shell and lid clearances (RGymh and AGpmp,
respectively) are determined as:

RGbmh ] RCbm - ARbh + ARmpdl
RGupy = 0.095in

AGrpmp == ACym - ALpy + ALy

AGpgy = 1.541in

HI-STAR FSAR 3.U-8 Rev. 0
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3.U5 Calculations for Cold Components (Top of System)
3.U5.1 [InputData

Based on thermal calculations in Chapter 4, the following temperatures are appropriate at the
top end of the cask.

The temperature change at the inside surface of the overpack, AT, := 162 - 70
The temperature change at the outside surface of the overpack, AT, := 159 - 70
The temperature change at the mean radius of the MPC shell, AT, := 166 - 70
The temperature at the center of the MPC basket, AT, = 180 - 70

The temperature at the outside of the MPC basket, AT, := 168 - 70

The coefficient of thermal expansion for the MPC shell is based on the average shell
temperature. The coefficient of linear expansion for the basket is based on the highest
basket temperature.

The coefficient of thermal expansion for the MPC shell, oy, := 8.708-10°°

The coefficient of thermal expansion for the basket, ay, = 8.74210°°

3.U.5.2 Thermal Growth of the Overpack

The overpack is replaced by an equivalent uniform hollow cylinder with approximated
average properties.

Based on the given inside and outside surface temperatures, the temperature solution in the
cylinder is given in the form:

C, + Cylnl )
\a)

where,
C,:= ATy C,= 92

ATy - AT
Cpim —o S C, = -8.985

(2
\a)

HI-STAR FSAR 3.U9 Rev. 0
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Next, form the integral relationship:

b

A Te el IV,
e atc“ @My

and solve symbolically as:
Int, == —-Cyrlnf 22 4 Lt Legnts Lyt Lea
Y 2 4 4 2

Int; = 5.069 x 10*in®

The average temperature in the overpack cylinder is therefore determined as:

2
Thgpim ~——Int,

(bz - a%)

Thar = 90.334

The average coefficient of thermal expansion for the overpack was previously determined in
Section 3.U.4.2. The overpack geometry is unchanged, and the thicknesses and radii of each
component are therefore also unchanged. The temperature and corresponding coefficient of
thermal expansion for each material, however, are different. The coefficient of thermal
expansion for each component, estimated from the temperature gradient, are defined as:

ay = 6.4374-10°°
ajy = 5.7532:107°
ajy:= 575 1076
ag:= 574107
and the average coefficient of thermal expansion of the overpack is therefore determined as:

Iprtrag + Irtyag + frlyay + Iytyoy

Qa =

a+b

(t+ g+ ty+ ty)
a = 586x 107

Once again using the expression from [3.U.1], the radial growth at the inner radius of the
overpack is determined as:

HI-STAR FSAR 3.U-10 Rev. 0
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AR e i= a 2Ty,

AR, = 0.018in
and the axial growth of the overpack, with uniform temperature Ty,,, can be determined as:

Algype = Lovp @ Thar

ALgype = 0.1011in

Estimates of the non-linear thermal stresses due to the radial temperature gradient can also be
determined, for a Young's Modulus based on the mean steel temperature. The circumferential
stress at the inner and outer surfaces (o, and o, respectively) are determined as:

The Young's Modulus of the material, E:- 29000000-psi

E f a2 2
Opg 1= = 2: Int, - (C,)
A LRCR
-283.072 psi
oo | LA P Cylil 2V 1?]
b’ | (b?-a?) \\a))l

O = 226.751 psi

As before, the radial stress due to the temperature gradient is zero at the inner and outer
surfaces. The maximum stress will occur at the same radial location as previously
calculated, and the corresponding maximum stress is determined as:

E[f- [ w2 l
Opi= or==+| =Ty - C,+ Cylln ydy
A "\l
= -21.146 psi
HI-STAR FSAR 3.U-11 Rev. 0
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The axial stress developed due to the temperature gradient is equal to the sum of the radial and
tangential stresses at any radial location (see Eq. 9.10.7 of [3.U.1]). Therefore, the axial
stresses are available from the above calculations. The stress intensities in the overpack due to
the temperature distribution are below the Level A membrane stress.

3.U.5.3 - Thermal Growth of the MPC Shell

The radial and axial growth of the MPC shell (AR ppec and AL mpec» respectively) are determined
as:

AR e = @mpe Rppe AT

AR gpee = 0.028in

ALmpeg = tmpe Linpe- 8 T3

ALpypee = 0.159in

3.U.5.4 Clearance Between the MPC Shell and Overpack

The final radial and axial MPC shell-to-overpack clearances'(RGmoc and AGec, respectively) are
determined as:

RGpoc = (RCyyo + ARy,) - AR e

RGppoc = 0.0841in
AGpoc = ACh, + ALlovpe = ALppec
AG e = 0.567in

Note that this axial clearance (AGmoc) is based on the temperature distribution at the top end
of the system.

3.U.5.5 Thermal Growth of the MPC-24 Basket

Using formulas given in [3.U.2] for a solid body of revolution, and assuming a parabolic
temperature in the radial direction with the center and outer temperatures given previously,
the following relationships can be developed for free thermal growth.

Define ATy, := ATy - ATs, ATypas = 12

HI-STAR FSAR 3.U-12 Rev. 0
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Ry

2
Then the mean temperature can be defined as Ty = —2; |[ ( AT4c ATy — 2] rdr

Rb}
0

Solving symbolically, the closed form solution for this integral is determined as:

Too = —-(—-ATbas Ry2 + L ATy R
R\ 4 2 ]

Thar = 104

The corresponding radial growth at the periphery (ARy,) is determined as:

ARpc = apag Ry Toar
ARy, = 0.03in

and the corresponding axial growth (ALy,) is determined from {3.U.2] as:

ALy = ARy —— e
Ry
ALy = 0.16in

3.U.5.6 (Clearances Between Fuel Basket and MPC Shell

The final radial and axial fuel basket-to-MPC shell clearances (RGyme and AGpme respectively)
are determined as:

RGpme i~ RGyy — ARy + ARmpcc
RGype = 0.185in
AGpme = ACyy - Al + AI—mpcc

AGppe = 1.999in
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3.U.6 Summary of Results and Computations of Averaged Final Clearances e

The previous results are summarized here and used to predict results based on an average
thermal distribution over the length of the unit.

Mid-Height of HI-STAR 100

MPC Sheli-to-Overpack Fuel Basket-to-MPC Shell
RGpp = 0.053in RGypy, = 0.095in
AG o = 0.396in AGp, = 1.5411n

Top of HI-STAR 100

MPC Shell-to-Overpack Fuel Basket-ti-MPC Shell
RGypoc = 0.084 in RGypp = 0.185in
AGpec = 0.5671in AGppc = 1.999in

The final MPC shell-to-overpack and fuel basket-to-MPC shell clearances are now
determined. The final radial and axial MPC shell-to-overpack clearances are determined as:

1
RGyy = -5-(RGm0h + RGpee)
RG,y, = 0.068in
1
AGy, = 5-(AGmo,, + AGpc)
AGy, - 0.482in
and the final radial and axial fuel basket-to-MPC shell clearances are determined as:
1
RGyp = E‘(RG,,,,,,, + RGppe)
RGypy, = 0.14in
1
AGyy, := '2"(AGbmh + AGppyc)

AGyy = 1.77in

HI-STAR FSAR 3.U-14 Rev. 0
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3.U.7 Nomenclature

a is the inner radius of the overpack
AC,, is the initial fuel basket-to-MPC axial clearance.

AC,,, is the initial MPC-to-overpack axial clearance.

AGy,, is the average final fuel basket-to-MPC shell gap.

AGymh (AGypo) is the final fuel basket-to-MPC shell axial gap for the hot (cold) components.
AGy,, is the average final MPC shell-to-overpack axial gap.

AGon (AGpeo) is the final MPC shell-to-overpack axial gap for the hot (cold) components.

b is the outer radius of the overpack.
Lyas is the axial length of the fuel basket.

Lmpc is the axial length of the MPC.
Lovp is the axial length of the overpack.

11 (r2,13,14) is mean radius of the overpack inner shell (intermed. shells, neutron absorber,
outer shell).
Ry, is the outer radius of the fuel basket.

Rpnpe I the mean radius of the MPC shell.

RGC;, is the initial fuel basket-to-MPC radial clearance.

RC,, is the initial MPC shell-to-overpack radial clearance.

RGypp, is the average final fuel basket-to-MPC shell gap.

RGpmn (RGpgy) is the final fuel basket-to-MPC shell radial gap for the hot (cold) components.
RGy,, is the average final MPC shell-to-overpack radial gap.

RGon (RGyoc) is the final MPC shell-to-overpack radial gap for the hot (cold) components.

t1 (t2,t3,t4) is the thickness of the overpack inner shell (intermed. shells, neutron absorber,
outer shell).
Tyar 1S the average temperature of the overpack cylinder.

a; (op,a3,04) is the coefficient of thermal expansion of the overpack inner shell (intermed.
shells, neutron absorber, outer shell).
04y is the average coefficient of thermal expansion of the overpack.

a5 1S the coefficient of thermal expansion of the overpack.

ompc IS the coefficient of thermal expansion of the MPC.

ALy;, (ALy) is the axial growth of the fuel basket for the hot components.

ALpypch (ALmpee) the the axial growth of the MPC for the hot (cold) components.

ALgyph (ALgypc) is the axial growth of the overpack for the hot (cold) components.

AR,y (AR,.) is the radial growth of the overpack inner radius for the hot (cold) components.
ARpp (ARy,) is the radial growth of the fuel basket for the hot components.

HI-STAR FSAR 3.U-15 Rev.0
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ARpypeh (ARpypec) is the radial growth of the MPC shell for the hot (cold) components.
ATy (ATy) is the temperature change at the overpack inside surface for hot (cold) components.

AT2p (ATyc) is the temperature change at the outside enclosure shell surface for hot (cold)
components.

AT3p (ATs) is the temperature change at the MPC shell mean radius for hot (cold) components.
ATyp (ATy) is the temperature change at the MPC basket periphery for hot (cold) components.
ATsp, (ATs) is the temperature change at the MPC basket centerline for hot (cold) components.
AThas is the fuel basket centerline-to-periphery temperature gradient.

O, 18 the circumferential stress at the overpack inner surface.

o is the circumferential stress at the overpack outer surface.

o is the maximum radial stress of the overpack.

HI-STAR FSAR 3.U-16 Rev. 0
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APPENDIX 3.W: HI-STAR 100 COMPONENT THERMAL EXPANSIONS; MPC-68
3.W.1 Scope

In this calculation, estimates of operating gaps, both radially and axially, are computed for the
fuel basket-to-MPC shell, and for the MPC shell-to-overpack. This calculation is in support of
the results presented in Section 3.4.4.2. Two sets of results are presented based on nominal

gaps.
3.W.2 Methodolo

Bounding temperatures are used to construct temperature distributions that will permit
calculation of differential thermal expansions both radially and axially for the basket-to-MPC
gaps, and for the MPC-to-overpack gaps. Reference temperatures are set at 70 °F for all
components. Temperature distributions are computed at the middle of the HI-STAR 100
System where the temperatures are highest, and also at the top of the system where the
temperatures are lowest along the entire length. Subsequent to these calculations and the
prediction of radial and axial growths, the average values of the gaps are used to estimate an
overall realistic "most probable" growth. A comprehensive nomenclature listing is provided in
Section 3.W.7.

3.W.3  References

[3.W.1] Boley and Weiner, Theory of Thermal Stresses, John Wiley, 1960, Sec. 9.10, pp.
288-291.

[3.W.2] Burgreen, Elements of Thermal Stress Analysis, Arcturus Publishers, Cherry Hill,
NI, 1988. -

3.W.4  Calculations for Hot Components (Middle of System)
3.W4.1 [Input Data

Based on thermal calculations in Chapter 4, the following temperatures are appropriate at the
mid-height of the cask (see Figure 3.W.1).

The temperature change at the inside surface of the overpack, ATy, := 292 - 70

The temperature change at the outside neutron absorber ehclosure, ATop:= 228 - 70
The temperature change at the mean radius of the MPC shell, aT;,:= 331 - 70

The temperature change at the outside of the MPC basket, ATy, := (393 - 70)-1.1

The temperature change at the center of the basket, aTg, = 725 - 70

HI-STAR FSAR 3.W-1 Rev. 0
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Note that the outer basket temperature is conservatively amplified by 10% to insure a bounding
parabolic distribution. This conservatism serves to maximize the growth of the basket.

The geometry of the components are as follows (referring to Figure 3.W. 1)

The outer radius of the overpack, b :- 48 in

The inner radius of the overpack, a:~ 34.375-in

The mean radius of the MPC shell, Rippc = 38375—1;'0-5—1“

Rppc = 33.938n
The initial MPC-to-overpack nominal radial clearance at shim locations, RCp = 0.09375-in

This initial radial clearance value, used to perform a radial growth check, is conservatively
based on the MPC outer diameter of 68.5625 in. (see Dwg. 1395, Sh. 4, Note 5). For axial
growth calculations for the MPC-to-overpack lid clearance, the axial length of the overpack
is defined as the distance from the top of the overpack baseplate to the bottom of the
overpack closure lid and the axial length of the MPC is defined as the overall MPC height.

The axial length of the overpack, L, := 191.125-in i
The axial length of the MPC, L, := 190.5'in

The initial MPC-to-overpack nominal axial clearance, AC,,, :- Lovp = Lupe

ACpo = 0.625in

For growth calculations for the fuel basket-to-MPC shell clearances, the axial length of the
basket is defined as the total length of the basket and the outer radius of the basket is defined

as the mean radius of the MPC shell minus one-half of the shell thickness minus the initial
basket-to-shell radial clearance.

The axial length of the basket, L, = 176.5-in
The initial basket-to-MPC lid nominal axial clearance, AGyy == 2-in

The initial basket-to-MPC shell nominal radial clearance, RCyp, := 0.1875-in

The outer radius of the basket, R, :« Rype - %im - RGypy
R, - 33.5in
HI-STAR FSAR 3.wW-2 Rev. 0
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The coefficients of thermal expansion used in the subsequent calculations are based on the mean
temperature of the MPC shell and the peak temperature of the basket.

The coefficient of thermal expansion for the MPC shell, a . :~ 9.0682: 10"

The coefficient of thermal expansion for the basket, ap,:~ 9.785-10°°

3.W.4.2 Thermal Growth of the Overpack

Results for thermal expansion deformation and stress in the overpack are obtained here. The
system is replaced by a equivalent uniform hollow cylinder with approximated average
properties.

Based on the given inside and outside surface temperatures, the temperature solution in the
cylinder is given in the form:

C,+ Cynl 1)
\a)

where,
Ca - ATlh Ca- 222
AT, - AT
Cy = -Lb—ﬂ C, - -191.691
ln( —\l
\a)

Next, form the integral relationshi;;:

b

e | [+ Colinl SN lrar
L \\23)]]

The Mathcad program, which was used to create this appendix, is capable of evaluating the
integral "Int" either numerically or symbolically. To demonstrate that the results are equivalent,

the integral is evaluated both ways in order to qualify the accuracy of any additional integrations
that are needed.

The result obtained through numerical integration, Int- 1.046 x 10°in’

To perform a symbolic evaluation of the solution the integral "Ints" is defined. This
integral is then evaluated using the Maple symbolic math engine built into the Mathcad
program as:

HI-STAR FSAR 3.W-3 Rev. 0
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b

- Ters el B0
s aLCa S

Int; := l.cb.m(E\.bz . l~Ca-b2— l-Cb-bz + —1-°Cb-a2- -l—-Ca-az
2 " a) T2 4 4 2
Int, - 1.046 x 10°in®

We note that the values of Int and Ints are identical. The average temperature in the
overpack cylinder (Ty,,) is therefore determined as:

Thar = 186.465

We estimate the average coefficient of thermal expansion for the overpack by weighting the
volume of the various layers. A total of four layers are identified for this calculation. They are:

1) the overpack inner shell

2) the total of the 5 intermediate shells
3) the neutron absorber

4) the outer enclosure shell

Thermal properties are based on estimated temperatures in the component and coefficient of
thermal expansion values taken from the tables in Chapter 3. The following averaging
calculation involves the thicknesses (t) of the various components, and the estimated
coefficients of thermal expansion at the components' mean radial positions. The results of the
weighted average process yields an effective coefficient of linear thermal expansion for use in
computing radial growth of a solid cylinder (the overpack).

The thicknesses of each component are defined as:

tl = 2.5in
ty:= 6-in
t3:= 4.625-in

ty:= 0.5-in

HI-STAR FSAR 3.W-4 Rev. 0
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and the corresponding mean radii can therefore be defined as:
Iy := a.+ Sty
Iy:= 11 + .5t + 5ty
I3:= T + Sty + Sty

Tgi= I3 + .5't3 + .5‘t4

To check the accuracy of these calculations, the outer radius of the overpack is calculated from
14 and t4, and the result is compared with the previously defined value (b).

b] = g+ 0.5't4
b, - 48in

b = 48in

We note that the the calculated value by is identical to the previously defined value b. The
coefficient of thermal expansion for each component, estimated based on the temperature
gradient, are defined as:

ay = 6.7608-10°°
ay = 6.2328-10°°
as:= 6.12:10°°

ag = 6.002:10°°

Thus, the average coefficient of thermal expansion of the overpack is determined as:

Inrfray + Iyptyaz + Iytyasz + Igptpay
a+b

Qayg =

‘(t] + t2 + t3 + t4)
tayg = 6.265x 10°°

Reference 3.W.1 gives an expression for the radial deformation due to thermal growth. At
the inner radius of the overpack (r = a), the radial growth is determined as:

ARah = Qayg’ a'Tba,

ARy, = 0.04in

HI-STAR FSAR 3.W-5 Rev.0
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Similarly, an overestimate of the axial growth of the overpack can be determined by
applying the average temperature (Ty,,) Over the entire length of the overpack as:
Avaph = I-(wp'“avg'Tbar
ALy = 0.223in
Estimates of the secondary thermal stresses that develop in the overpack due to the radial
temperature variation are determined using a conservatively high value of E as based on the

temperature of the steel. The circumferential stress at the inner and outer surfaces (o¢, and ogp,
respectively) are determined as:

The Young's Modulus of the material, E - 28600000 psi

Oca *= Qavg’ 2

E
a

E b’ b
Och i= gy ™| 2 -Int - I-Ca+ C -(ln(—“]-bz
mT e { -8 L (e }

Ocp = 5100 psi

The radial stress due to the temperature gradient is zero at both the inner and outer surfaces
of the overpack. The radius where a maximum radial stress is expected, and the
corresponding radial stress, are determined by trial and error as:

N:= 043

r:=a(l- N)+ Nb

r=40.234in
T
E [ _ a [ y ]
Op i~ Olgyp =" “Thar = [C +C (ln{—“]ydy
”r“l 2 JU
op = -475.628 psi
HI-STAR FSAR 3.wW-6 Rev. 0
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The axial stress developed due to the temperature gradient is equal to the sum of the radial and
tangential stresses at any radial location (see Eq. 9.10.7 of [3.W.1]). Therefore, the axial
stresses are available from the above calculations. The stress intensities in the overpack due to
the temperature distribution are below the Level A membrane stress.

3.W.4.3 Thermal Growth of the MPC Shell

The radial and axial growth of the MPC shell (ARyper, and ALy, respectively) are determined
as:

ARmpch = Qmpc’ Rmpc AT3h

AR pey = 0.08in

Amech = Qmpc’ mec'AT3h

ALpppes = 0.451 in

3.W.4.4 Clearances Between the MPC Shell and Overpack

The final radial and axial MPC shell-to-overpack clearances (RGpon and AGpop, respectively) are
determined as:

RGmoll = RCmo + ARah - ARmpch
RG,yp = 0.054in
AGmoh = ACmo + Alovph - Amech

AGpp - 0.397in

Note that this axial clearance (AGp,y) is based on the temperature distribution at mid-height. .

3.W.4.5 Thermal Growth of the MPC-68 Basket
Using formulas given in [3.W.2] for a solid body of revolution, and assuming a parabolic

temperature distribution in the radial direction with the center and outer temperatures given
previously, the following relationships can be developed for free thermal growth.

Define ATpag = ATsy - ATy, ATpas = 299.7

HI-STAR FSAR 3.W-7 Rev.0
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Ry
2
Then the mean temperature can be defined as T, :- iz [ I{ATsh - ATbas-r—)lvrdr

I
Rb J \ Rb }
0
Using the Maple symbolic engine again, the closed form solution of the integral is:

-1 1
Tba.r - —2_'('_—'ATbas'Rb2 + —'ATSh'RbZ‘
sz 4 2

Thar = 505.15
The corresponding radial growth at the periphery (ARyy,) is therefore determined as:
ARpp = pas Ry Thar
ARy, = 0.166in

and the corresponding axial growth (AL,,,) is determined from [3.W.2] as:

Lpas
ALpp := ARpp——
R,

ALy, - 0.872in

Note that the coefficient of thermal expansion for the hottest basket temperature has been .
used, and the results are therefore conservative.

3.W.4.6 Clearances Between the Fuel Basket and MPC Shell

The final radial and axial fuel basket-to-MPC shell and lid clearances (RGomh and AGpmp,
respectively) are determined as:

RGbm.h = RCbm - ARbh + ARmpch
RGypy = 0.102in
AGbmh - ACbm - ALbh + A]-mpcb

AGymy = 1.5781in

HI-STAR FSAR 3.w-8 Rev. 0
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3.W.5 Calculations for Cold Components (Top of System)
3.W.S5.1 Ioput Data

Based on thermal calculations in Chapter 4, the following temperatures are appropriate at the
top end of the cask.

The temperature change at the inside surface of the overpack, AT, := 163 - 70
The temperature change at the outside surface of the overpack, aT,.:-= 160 - 70
The temperature change at the mean radius of the MPC shell, T, := 167 - 70
The temperature at the center of the MPC basket, AT4C = 179 - 70

The temperature at the outside of the MPC basket, AT, := 168 - 70

The coefficient of thermal expansion for the MPC shell is based on the average shell
temperature. The coefficient of linear expansion for the basket is based on the highest
basket temperature.

The coefficient of thermal expansion for the MPC shell, a,:- 8.7108-10°¢

The coefficient of thermal expansion for the basket, oy, := 8.766:10°

3.W.5.2 Thermal Growth of the Overpack

The overpack is replaced by an equivalent uniform hollow cylinder with approximated
average properties.

Based on the given inside and outside surface temperatures, the temperature solution in the
cylinder is given in the form:

T
C,+ Cylnf/ 5}
\a)
where,
C,= ATy, C,- 93
AT, - AT
Cyom % C, - -8.985
af 2
\2)
HI-STAR FSAR 3.W-9 Rev. 0
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Next, form the integral relationship:

b

Int, := [ [c,+ Cyltnl W\ ]rer
. [ \ \a)}]

and solve symbolically as:

1

Inty = ~Cylof 2)v2+ Locp? o Lego?s Loyt Lo
2 " \a) 2 4 4 2

Int, = 5.125 x 10*in’

The average temperature in the overpack cylinder is therefore determined as:

Thar = —-Z—--Ints

(b2 - a%)

Thar = 91334

The average coefficient of thermal expansion for the overpack was previously determined in
Section 3.W.4.2. The overpack geometry is unchanged, and the thicknesses and radii of each
component are therefore also unchanged. The temperature and corresponding coefficient of
thermal expansion for each material, however, are different. The coefficient of thermal
expansion for each component, estimated from the temperature gradient, are defined as:

* apm= 6.4401-107°
ag = 5.7568-10°¢
ay:= 5.796:107°

-6
ay:= 5.746-10

and the average coefficient of thermal expansion of the overpack is therefore determined as:

r1~t1-a1 + I'2‘t2'0.2+ r3-t3~a3 + T4't4'(l4

Q=
a+b

'(tl + tz + t3 + t4)
-6
a=5879x 10

Once again using the expression from [3.W.1], the radial growth at the inner radius of the
overpack is determined as:

HI-STAR FSAR 3.wW-10 Rev. 0
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AR, = a-a Ty,

AR, = 0.018in

and the axial growth of the overpack, with uniform temperature T},,, can be determined as:
ALy = Lovy @ T

ALgype = 0.103in

Estimates of the non-linear thermal stresses due to the radial temperature gradient can also be
determined, for a Young's Modulus based on the mean steel temperature. The circumferential
stress at the inner and outer surfaces (o, and o, respectively) are determined as:

The Young's Modulus of the material, E:= 29000000- psi

2
£l (o)

Oca = —284.007 psi

E b b
Oap i | 2 qntg - [ Gy + Gyl 2\ 1.p2
i bz{ O e ARt/ ]

O = 227.5psi N

As before, the radial stress due to the temperature gradient is zero at the inner and outer
surfaces. The maximum stress will occur at the same radial location as previously
calculated, and the corresponding maximum stress is determined as:

Bl (e ooln/D lyay]
Opi= ar—-| ——— Ty - C,+ Cpllnf =111
R "\"\a/uydyj*

op = -21.216 psi
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The axial stress developed due to the temperature gradient is equal to the sum of the radial and
tangential stresses at any radial location (see Eq. 9.10.7 of [3.W.1]). Therefore, the axial
stresses are available from the above calculations. The stress intensities in the overpack due to
the temperature distribution are below the Level A membrane stress.

3.W.5.3 Thermal Growth of the MPC Shell

The radial and axial growth of the MPC shell (ARppoc and ALy, respectively) are determined
as:

AR e = @pe Ripper 8T
ARppee = 0.0291in
ALppee == Ampe Linpe 8 T3¢

ALppeg = 0.161in

3.W.5.4 Clearance Between the MPC Shell and Overpack

The final radial and axial MPC shell-to-overpack clearances (RGpoc and AGp, respectively) are
determined as:

RGipyc i= (RCppyo + AR,) - AR pypec
RGuqc = 0.084in
AGrge = ACpo + Algype — ALypee

AGp,oc = 0.567in

Note that this axial clearance (AGmoc) is based on the temperature distribution at the top end
of the system.

3.W.5.5 Thermal Growth of the MPC-68 Basket

Using formulas given in [3.W.2] for a solid body of revolution, and assuming a parabolic
temperature in the radial direction with the center and outer temperatures given previously,
the following relationships can be developed for free thermal growth.

Define ATy, := AT, - AT, ATpes = 11

HI-STAR FSAR 3.w-12 Rev. 0
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2
Then the mean temperature can be defined as Ty, := —22- |f (AT4c ATpag—— \| ‘rdr

Rb}
0

Solving symbolically, the closed form solution for this integral is deteﬁnined as:

Toar:= i(_—l'ATbastz + l‘AT‘;C'sz\
R,2\ 4 2 )
b

T = 103.5
The corresponding radial growth at the periphery (AR},) is determined as:
ARpc = apas' Ry Thar
ARy = 0.03in

and the corresponding axial growth (ALy,,) is determined from [3.W.2] as:

ALy, := ARbc-ﬁ
Ry

AL, = 0.16in

3. W.5.6 (Clearances Between Fuel Basket and MPC Shell

The final radial and axial fuel basket-to-MPC shell clearances (RGppc and AGpp,, respectively)
are determined as:

RGpme = RCym - 8Rpe + ARpypee
RGype = 0.1861n
AGpme = ACyy - Alye + Alyppee

AGy, = 2.001in
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3.W.6 Summary of Results and Computations of Averaged Final Clearances

The previous results are summarized here and used to predict results based on an average
thermal distribution over the length of the unit.

Mid-Height of HI-STAR 100

MPC Shell-to-Overpack Fuel Basket-to-MPC Shell
RGpgp = 0.054in RGyyy = 0.102in
AG o = 0.397in AGyp, = 1.5781in

Top of HI-STAR 100

MPC Shell-to-Overpack Fuel Basket-to-MPC Shell
RG = 0.084in RGipe = 0.186in
AG o = 0.567in AGyp = 2.001in

The final MPC shell-to-overpack and fuel basket-to-MPC shell clearances are now
determined. The final radial and axial MPC shell-to-overpack clearances are determined as:

1
RGpyg = E-(RGmh + RGpee)
RG,,, = 0.069in
1
AG,, = E'(AGmoh + AGpc)
AGp, = 0.482in
and the final radial and axial fuel basket-to-MPC shell clearances are determined as:
1
RGbm b E(RGbmh + RGbmc)
RGyg = 0.144in
1
AGyp, := ;'(AGM + AGync)
AGypp = 1.79in
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3.W.7 Nomenclature

a is the inner radius of the overpack
AC;, is the initial fuel basket-to-MPC axial clearance.

AC,,, is the initial MPC-to-overpack axial clearance.

AGy, is the average final fuel basket-to-MPC shell gap.

AGymp (AGypo) is the final fuel basket-to-MPC shell axial gap for the hot (cold) components.
AGy,, is the average final MPC shell-to-overpack axial gap.

AG o (AGpeo) is the final MPC shell-to-overpack axial gap for the hot (cold) components.

b is the outer radius of the overpack.
L, is the axial length of the fuel basket.

Lmpc is the axial length of the MPC.
Lovp is the axial length of the overpack.

r1 (r2,r3,14) is mean radius of the overpack inner shell (intermed. shells, neutron absorber,
outer shell).
Ry, is the outer radius of the fuel basket.

Rpypc is the mean radius of the MPC shell.

RC,, is the initial fuel basket-to-MPC radial clearance.

RC,, is the initial MPC shell-to-overpack radial clearance.

RGyp, is the average final fuel basket-to-MPC shell gap. ,

RGymi (RGpc) is the final fuel basket-to-MPC shell radial gap for the hot (cold) components.
RG,,, is the average final MPC shell-to-overpack radial gap.

RGyon (RGyoe) is the final MPC shell-to-overpack radial gap for the hot (cold) components.

t1 (tz,13,t4) is the thickness of the overpack inner shell (intermed. shells, neutron absorber,
outer shell).
Tya is the average temperature of the overpack cylinder.

a1 (02,a3,04) is the coefficient of thermal expansion of the overpack inner shell (intermed.
shells, neutron absorber, outer shell).
0qvg 18 the average coefficient of thermal expansion of the overpack.

apas 18 the coefficient of thermal expansion of the overpack.

ompc is the coefficient of thermal expansion of the MPC.

ALy (ALy,) is the axial growth of the fuel basket for the hot components.

ALpynch (ALmppee) the the axial growth of the MPC for the hot (cold) components.

ALgyph (ALvpe) is the axial growth of the overpack for the hot (cold) components.

ARy, (AR,,) is the radial growth of the overpack inner radius for the hot (cold) components.
ARyy (ARy,) is the radial growth of the fuel basket for the hot components.
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ARpmpeh (AR ppec) i the radial growth of the MPC shell for the hot (cold) components.
ATy (AT)y) is the temperature change at the overpack inside surface for hot (cold) components.

AT2n (ATyc) is the temperature change at the outside enclosure shell surface for hot (cold)
components.
ATjp (ATs) is the temperature change at the MPC shell mean radius for hot (cold) components.

ATyp (ATy) is the temperature change at the MPC basket periphery for hot (cold) components.
ATsp (ATs) is the temperature change at the MPC basket centerline for hot (cold) components.
ATy is the fuel basket centerline-to-periphery temperature gradient.

0, is the circumferential stress at the overpack inner surface.

o is the circumferential stress at the overpack outer surface.

o is the maximum radial stress of the overpack.

HI-STAR FSAR 3.W-16 Rev. 0
HI-2012610



INTERMEDIATE
SHELL

CENTERLINE éﬁgﬁ m

OF SYSTEM \T N

JIITLV]S >
MPC SHELL
! BN ~—— ENCLIOSURE
‘ : ] SHELL
[
MPC BASKET
i
‘ -
-
< Rb » l .
L 1 i I Lo o o w ||
Rnpc -
a
b

FIGURE 3.W.1; GEOMETRY OF SECTION FOR THERMAL
EXPANSION CALCULATIONS

REPIRT HI-2012610

REVISION 0




APPENDIX 3.X CALCULATION OF DYNAMIC LOAD FACTORS
3.X.1 Introduction

In Appendix 3.A, the rigid body deceleration sustained by a loaded Hi-STAR 100 system under
postulated drop events has been calculated. The deceleration profile encompassed by the first half
cycle is found to be approximated by a triangular half-wave. It is recognized that the local structural
flexibility of the structural members within the cask would modify the net equivalent inertia load for
which the member is subjected.

In classical elastic stress analysis, a dynamic load factor (DLF) is determined to reflect the local
dynamic effects due to local flexibilities. The DLF is a function of the frequency content of the
component being analyzed, the postulated level of structural damping, and the shape and duration
of the input load pulse. For most structural elements, it is adequate to compute the fundamental
frequency of the element and utilize the classical DLF charts to establish the DLF for the specified
impulse. However, in more complicated situations, it is necessary to determine the DLF using a
direct numerical formulation. For example, the DLF of the cask bolted cover under a fateral
excitation can be readily established from a structural dynamics textbook chart for a wide variety of
pulse shapes. On the other hand, the case of lateral excitation of a fuel basket, which involves
simuitaneous deceleration of the self mass of the panel along with a much heavier fuel assembly
mass, requires a direct time integration solution. The fuel assembly is modeled as a lumped
compliant mass "riding" the fuel basket panel mass during the impulsive deceleration event. Thus,
the fuel basket DLF problem is modeled as a two-degree of freedom system with the basket panel
represented by a single degree of freedom mass-spring-damper system (consistent with its
fundamental mode) with the added spent nuclear fuel (SNF) mass appended to it, but not
permanently affixed. The SNF should be assumed to be plastically connected; i.e., the coefficient
of restitution set equal to zero to simulate the absence of springback and to render the dynamic
analysis consistent with the "lumped uniform load" modeling of the SNF effect in the static stress
analysis of the fuel basket.

Therefore, to cover all structural cases within the cask, both a singie-degree of freedom
spring-mass-damper system and a muiti-mass system with contacting compliant surface, are
subject to a pulse load of duration and shape consistent with the dynamic drop analyses to
determine the appropriate DLF.

The DLF is defined as the ratio of the peak dynamic displacement of the structural mass when
subject to a time dependent pulse force with peak amplitude F, to the corresponding static
displacement of the structural mass when subject to the constant force amplitude F. Since the
displacement in the dynamic models is related to the elastic internal energy imparted to the
component, the calculation of the DLF in this manner property reflects any increase in the stress
levels in a corresponding static analysis.

HI-STAR FSAR ‘ 3.X.1 Rev. 0
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3.X.2 Analysis Models

3.X.2.1 Components Modeled by Single Degree of Freedom Systems

c The following items are defined:
¢ = damping coefficient
P _g(t) M=mass contributing to dynamic motion
M k = spring constant
‘ P(t) = pulse loading with peak value F

x(t) = displacement of mass M

if the puise force is defined as P(t) = F * f(t) where the maximum value of f(t) is 1.0, then F is the
peak force magnitude and the static solution xg may be defined as

X = F/k

For the determination of the DLF for the cask system, it is appropriate to use a half triangular
wave as a pulse, with duration of the puise equal to to. The dynamic load factor (DLF) is the
maximum value of the ratio x/x; that occurs for a total event time >> to.

The input triangular pulse shape is defined in Figure 3.X.1.

F is the peak value of the pulse shape and tp is the duration of the half-pulse. The solution
for the single degree of freedom undamped system is given in [3.X.3,(Section 4, p125,128)].
The results are reproduced in Figure 3.X.2. The graph plots the ratio of the maximum
dynamic response x to the static response F/k (i.e., the DLF) versus the ratio of the triangular
pulse duration divided by the period associated with the natural frequency of the single
degree of freedom system.
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3.X.2.2 Components Modeled by Muitiple Degree of Freedom Systems

The MPC fuel basket has been stress analyzed using finite element analysis methods
assuming that the applied load is a design basis constant deceleration. The spent fuel mass,
which is heavier than a fuel basket panel, is conservatively assumed to be a very compliant
component with no structural stiffness and to transfer load to the panel element as a uniform
pressure acting on the panel surface. In the actual dynamic environment, the fuel assembly
mass is confined, during a drop event, by the surrounding walls of the basket, but is not
physicaily attached to the fuel basket. To derive an appropriate dynamic load factor, the
configuration consisting of the confining panels and the fuel mass must be modeled and the
assemblage subjected to the appropriate triangular pulse shape and time duration. The peak
displacement response of the panel mass is then compared to the static response under a
static deceleration having the same peak to define the appropriate DLF. The specific
configuration analyzed for determination of dynamic load factors is shown in Figure 3.X.3. The
solution to this problem is obtained using the commercial computer code “Working Model"
which has been subject to independent Quality Assurance verification and validation at Holtec
International. Working Model is ideally suited to the solution of dynamics problems involving
multiple masses in contact with each other and is also utilized in the HI-STAR 100 Part 71 SAR
submittal for a transport license to analyze impact limiter performance under hypothetical
accident conditions. Specific results are reported in a subsequent section of this appendix.

In Figure 3.X.3, the SNF assembly is confined by the basket wall panels; the inertia load
resulting from the deceleration pulse is applied to the SNF and to the panels. The structural
configuration is simulated by a mass-spring system representing the lower supporting panel, by
a compliant lumped mass representing the SNF assembly, and by a second mass-spring
system representing the confining panel above the SNF mass The two linear springs represent
the structural flexibility of the basket paneis. The applied time varying inertia force which is
applied to each of the masses is equal to the respective mass multiplied by a triangular shaped
pulse with peak value equal to the specified drop deceleration. The compliant spent fuel
assembly contact is simulated by using a coefficient of restitution value near zero which is
consistent with the assumption in the static stress analysis that the fuel loading is a uniform load.
over the panel surface because the SNF assembly follows the panel deformation.

In subsequent sections, an evaluation of potential DLF magnitudes is carried out for
representative components of HI-STAR. While a number of cask components are examined to

determine the fundamental frequency, DLF's are projected only for those components most
affected by the storage handling events.

3.X 3 References

[3.X.1] H.A. Rothbart, Mechanical Design and Systems Handbook, 2nd Edition, McGraw Hill,
1985.

{3.X.2] Working Model 3.0, Knowledge Revoiution, San Mateo, CA., 1995.

[3.X.3] W.T. Thomson, Theory of Vibration With Applications, 2nd Edition, Prentice Hall, 1981,
Section 7.4, p. 220.
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[3.X.4] Dynamic Characteristics of an MPC Fuel Basket Panel Subject to Lateral
Drops-Preliminary Calculations

The most significant loading level applied to a HI-STAR 100 component occurs during drop
conditions. In particular, the fuel basket, under side drop or tipover, may have individual panels
subjected to high levels of lateral load. Since the stress analyses of the basket is based on static
methods, the results must be amplified by a DLF prior to performing a structural integrity
evaluation involving comparison against specified stress or stress intensity levels. As described
previously, the DLF depends on the product of component natural frequency and impulse time
duration. Appendix 3.A presents the analysis of the postulated drop events appropriate for a
10CFR72 submittal and computes impulse durations. Here we compute appropriate dynamic load
factors using the multi-mass model! described previously, with deceleration pulse durations and
strengths determined in Appendix 3.A. Calculations are made and results obtained for both PWR
and BWR fuel baskets.

For the dynamic simulation, the panel flexibilities, the panel fundamental frequency (or period), and
the effective panel mass participating in the dynamics of the configuration must be established.
The panel section perpendicular to the applied deceleration pulse is modeled by a beam clamped
at both ends (to the adjacent perpendicular panel). Figure 3.X.4 defines the configuration and the
variables.

From Table 7.1 of [3.X.1], the spring constant of a clamped-clamped beam is given as

]
K:= 384-El
3

L

Input data for the Holtec MPC-24 basket is( L is the largest panel width, t is the panel metal thickness,
and b is equal to the total length of the panel along the axis of HI-STAR).Use of a smaller L,
representing only the panel confining the fuel, leads to a higher K and results in a lower dynamic
amplification factor. To be conservative, we use the large L associated with the pitch.

L = 10.777-in t=290n b = 176.5-in
32

At 725 deg. F the Young's Modulus is E := 24600000-psi (FSAR Table 3.3.1)

The actual weight of the modeled stainless steel panel is

Wac(ua] = O.ZQ'E)—;bLt Wactua| = 172.3815Ibf

in

Compute the moment of inertia "I" and the cross section area "A" perpendicular to the bending
axis.

t3
f=b-— A:=Dbt
12
Therefore, the spring constant K is given, for the PWR panel, as (use the entire length "b"}
E-l
K= 3847 K = 3.3876x 10512
L in
HI-STAR FSAR 3.X4 Rev. 0
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Compute the naturai frequency of the panel considered as a clamped-clamped beam.

The natural frequency is computed from a formula and tables given in [3.X.1] (Chap. 5 and
Tables 5.8(c) and 5.10). The nomenclature that used in the reference.

Kn = 0.9 Ch=71.95
Therefore the lowest natural frequency of the panel is

s

in

; 1
fiim Cpr— 10" K — f, = 502.964 seC” Towr = —
2 sec fa
3 -1
wy= 2:x-f, wp= 3.1602x 10" sec tour = 1.9882x 10 %sec

The effective panel mass participating in the dynamic mation is computed as

The effective participating weight of the panel is

WPWR = Mg g WPWR - 130.9603 Ibf

which is, as expected, less than the actual weight.

The calculations are now repeated for a BWR panel
8
L.:= 6.24-in ti=m —-in b:= 176-in
32
The actual weight of the stainless steel panel is

Ibf
Wagnal = 029-—-b-L:t Wacna = 79.6224 Ibf

in

Compute the moment of inertia "I" and the cross section area "A* perpendicular to the bending axis.

t3
l:= b-— A:= bt
12

Therefore, the spring constant K is given as

E-l
K- 384 = K - 8.9007 10520
L in
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Compute natural frequency of the panel considered as a clamped-clamped beam

Kp = 0.9 Cn:- 71.95

0

A 4
foie Co= 10" K fy = 1.2002x 10°sec”

1

Towr = 3 Towr = 8.3319x 10 *sec

g 2onf, 0n= 7.5411 x 10°sec”

The effective mass participating in the dynamic motion is computed as
K

Mg:= —-2-
@n

The effective participating weight of the panel is

WewR == Mg g Wgwr = 60.4901 |bf
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3.X.5 Analysis for Dynamic Load Factors for the HI-STAR Fuel Basket Subject to
Handling Accidents Resulting in a Lateral Deceleration Pulse - Multi-Degree of Freedom
System

The data developed in Section 3.X.4 is used as input data in Working Model to determine
dynamic amplification factors. The description of the model is provided in Section 3.X.2.2.
Fuel weights used in the multi-mass modei are the design basis fuel weights (Table
2.1.6). To determine the DLF, the peak deflection of the panel needs to be established.
The DLF is obtained as the maximum ratio of the spring force resisting the dynamic
deceleration load, divided by the static spring force obtained if the peak value of the
deceleration was applied statically. In this simulation, only drop orientations causing
lateral panel bending are significant. From Appendix 3.A, g loads for the side drop and for
the non-mechanistic tipover are used to establish the DLF. The tipover g load is obtained
by scaling the calculated g load at the top end of the overpack by the ratio of the MPC
basket height to the overpack height. The maximum resulting load for the MPC basket is
59.81g. The design basis value of 60g is used in this appendix for calculations

GfO = 60

with a triangular puise duration of 4.5 milliseconds. The quasi-static force in the spring induced by
dead load plus drop inertia load is easily computed for the two basket types as

Force_PWR, := (1680-Ibf + Wpwg)-(Gyo + 1) Force PWR, = 1.1047 x 10516t

Force_BWRy, := (700-Ibf + Wgwg)-(Gyo + 1) Force_BWR,, = 4.639 x 10%Ibf

The Working Model analyses are performed for both types of fuel baskets with deceleration
pulses of triangular shape and with a time duration of 0.0045 seconds. in all simulations, the
coefficient of restitution between the SNF mass and the panel masses is setto 0.2 to bound the
actual fully compliant case. As is noted above, the use of a zero coefficient of restitution is
consistent with the completely compliant SNF mass assumption which permeates all of the
basket stress analyses. Figures 3.X.5-3.X.6 provide the time history of the force in the loaded
lower panel spring for the PWR, BWR baskets, respectively. For each case, the DLF is obtained
by dividing the peak dynamic spring force by the static spring forces computed above (note that
since the spring forces are linear functions of the panel central deflection, the DLF is directly
calculated from the spring force results).

From the results obtained from the muiti-degree of freedom dynamic analyses, the DLF's are
approximately 1.1 for both the PWR basket and for the BWR basket for the pulse duration
considered. The peak value for the dynamic force is achieved at approximately the time when
the actual applied force pulse returns to a zero value. The DLF of 1.1 should be applied to all of
the static stress results from stress analysis of the basket under lateral loads arising from a
handling accident when assessing structural safety factors.
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3.X.6 Overpack Top Closure Lid Considered as a Simply Supported Circular Plate

3.X.6.1 Input Data

Outer bolt circle radius R. 74.75-in From Holtec Drawings
) 2
Lid thickness A= 6-in
3.X.6.2 Calculations

Compute the natural frequency of the lid.

The natural frequency is computed from a formula and tables given in [3.X.1] (Chap. 5 and
Tables 5.8(g) and 5.10). The nomenclature that used in the reference.

Kin = 0.92 Ch:= 484
Therefore the lowest natural frequency of the lid is

h in : ’
fi i Gy 10* Ky f, = 191.2591 sec” T -
R sec f)

7 = 5.2285x 10" sec

3.X.7 MPC Bottom Piate - Clamped at Edge

3.X.7.1 Input Data
(68.375 - .5)-in

Mean radius R: > R - 33.9375in
Thickness h:= 2.5-in
3.X.7.2 Calculations

The natural frequency is computed from a formula and tables given in [3.X.1] {Chap. 5 and
Tables 5.8(g) and 5.10). The nomenclature that used in the reference.

Km = 0.9 Cn = 9.94
Therefore the lowest natural frequency of the bottom plate is

in

f~ 194.1821sec” Tpim —
sec

h a4
fo:= Cn-—;'10 K
R

tp = 5.1498 x 10" sec
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3.X.8 Dynamic Load Factor Upper Bound Estimates for End Drop Event
The impact deceleration pulse duration is obtained from Appendix 3.A as

ty= 0.002-sec

The DLF for the Overpack Top Lid is based on a bottom end drop

t
L 03825

T
From Figure 3.X.2, the DLF associated with this ratio is approximately 1.05.

There is no credible dynamic impact event while in storage that would affect the MPC base plate;
however, in transport, the MPC base plate would require a DLF in the evaluation of a so called
“top end drop".

3.X.9 Conclusions

Dynamic Load Factor Equations have been obtained in this appendix. All stress calculations and
safety margins use these dynamic load amplifiers to evaluate the adequacy of final safety
margins. For the MPC fuel baskets, modeled by muiti-degree of freedom simulations, the DLF is
approximately 1.1 for both the MPC-24 and the MPC-68 using an impact duration simulating a
handling accident that leads to lateral loading of the fuel basket panels. For other components
affected by handling or other dynamic events, and modeled by single degree of freedom
systems, the DLF is bounded by the value 1.1.
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Appendix 3.Y - Cask Under Three Times Dead-load

3.Y.1 Purpose

Regulatory Guide 3.61 requires that the maximum primary stress near the trunnion/cask
interface must be limited to the yield stress when three times the lifted load is applied. In
other words, there must be a safety factor of three on yield when subject to the lifted load.
Safety factor is defined in this section as the allowable strength divided by the calculated

stress.

This requirement is applied to portions of the cask body in this analysis. The critical areas
of concern during a lift are the top flange near the lifting trunnions and the MPC and

Overpack baseplates.

It is shown that the stresses in the cask body are less than the acceptance limit when the

structure is subjected to three times dead load.
3.Y.2 Top-Flange Analysis

In order for the trunnion stress to fully develop, the top flange must be able to
accommodate stresses during a lift. This section determines the primary membrane and
bending stresses in the HI-STAR 100 top flange when the trunnions are subject to a load

equal to three times the cask weight.

3.Y.2.1 Assumptions

The assumptions in the finite element analysis are as follows:
1. The analysis does not take any credit for the thread engagement between the trunnion
and the top flange. The interface between the top flange and the trunnion is assumed

smooth and frictionless.

HI-STAR FSAR 3.Y-1 Rev. 0
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2. The weight of the cask is conservatively applied to a single point at the axis of the
trunnion as show in the finite clement plot in Figure 3.Y.1.

3. The finite element model that represents the cask is truncated approximately 36 inches
below the top of the cask and all points there are fixed against translational movement
along the axis of the cask.

4. The analysis model conservatively does not include the cask lid and the lid connections

since there is a lifting operation when the lid is absent.

3.Y.2.2 Methodology

A one-quarter symmetry finite element model of the top section of the HI-STAR, without
the lid, has been constructed using ANSYS[Ref. 1] 3-D isoparametric elements,
SOLID45. The interface between the top flange and the trunnion is modeled with 3-D,
compression only, interface elements, CONTACT49, w‘ifth interface contact stiffness set at
the large value of 1.0E+09 pounds-per-inch. A concentrated force F, equal to 25% of the
amplified load, is vertically applied to the trunnion at the node located on the outer edge

of its axis as shown in Figure 3.Y.1.
F =3W/4 = 187,500 pounds (% symmetry)

where, W, the total weight of HI-STAR equals 250,000 pounds. The truncated end of the
finite element model is fixed against vertical translation. The details of the finite element

model are shown in Figure 3.Y.1.

The contact region between the trunnion and flange is expected to experience localized
plasticity. Thus, a non-linear material property is defined for the top flange. The yield
stress, at 400 °F, and the tangent modulus that defines the bilinear elastic-plastic material
property are respectively taken as 32.20 ksi and 264.0 ksi. The plot of the bilinear stress-
strain curve is shown in Figure 3.Y.2. The Young’s modulus and the Poisson’s ratio are

respectively taken as 2.76E+04 ksi and 0.3
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3.Y.2.3 Input Data

The top flange is constructed from steel material, Type SA350-LF3. The temperature
dependent material properties of SA350-LF3 are listed in Table 3.3.4 of this FSAR. The
material yield strength is taken as 32.2 ksi at the design temperature of 400 °F.

Cask dimensions are taken from applicable drawings in this submittal.

3.Y.2.4 Acceptance Criteria

Lifting attachments on casks are traditionally analyzed in accordance with NUREG-0612
and ANSI 14.6. These documents require a factor of safety during lifts based on six times
yield for non-redundant lifts and based on three times yield for redundant lifts. Regulatory
Guide 3.61 requires regions adjacent to the trunnion to have stresses below yield when

lifted at 3 times deadweight.

In this case, the appropriate criterion for a pressure vessel is that the maximum membrane
stress across any section must be below yield and that membrane plus bending stresses do
not exceed 1.5 times yield when the applied loading is set at three times the lifted load.
This is consistent with the design philosophy of the ASME code.

3.Y.2.5 Analysis

The stress intensity classifications (i.c., membrane, and membrane plus bending) at five
critical locations in the top flange are presented in Figures 3.Y.4(a) through 3.Y.4(¢). The
location and path of each of the five sections in the top flange is identified by a set of
nodes shown on the top right side of the siress classification plots [Figures 3.Y.4(a)
through 3.Y.4(e)]. The two nodes in each of these figures define the beginning and the end
of the path for which the maximum stress is classified. Furthermore, Figure 3.Y.3 displays

HI-STAR FSAR 3.Y-3 Rev. 0
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the physical locations of these nodal points. The maximum membrane stress of 27.44 ksi
and the maximum membrane plus bending stress of 30 ksi are respectively reported in

Figure 3.Y.4(e).

3.Y.2.6 Results

The safety factors in the top flange, based on the results of the finite element analysis

calculated using three times the cask weight as the applied trunnion load, are as follows:

Stress Class Maximumgsi) Allowablesiy S.F.
Membrane 27.44 32.2 1.17 (Figure 3.Y.4(¢)]
Mem. + Bending 30.00 48.3 1.61 [Figure 3.Y 4¢e))

It is seen from the above table that the safety factors are greater than 1.0 when subjected

to a vertical lift through the lifting trunnions, at three times the weight of the cask.

3.Y.2.7 Top-Flange Conclusion

It is concluded that the top flange can accommodate the stress from a lift at three times the
cask weight and therefore the intent of Regulatory Guide 3.61 with regard to stress limits

in the cask is satisfied.

3.Y.2.8 References

[1]  ANSYS 5.3, ANSYS Inc. 1996
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3.Y.3 Baseplate Analysis

In this section, the MPC baseplate and the HI-STAR overpack baseplate are considered as
simply supported plates subject to bending action under lateral loads equivalent to three
times the actual loads when these components are subject to a vertical lift. The object of
the calculation is to demonstrate that the intent of 10CFR71, Section 45 with regards to
safety factors (or safety margins) is met during a lifting operation

3.Y.3.1 Input Data
Bounding weights are used in this calculation per Table 3.2.4.

Weight of Cask = 250,000 lbs.

Weight of MPC = 90,000 Ibs.

Weight of Fuel = 54,000 Ibs.

Weight of Fuel Basket = 13,000 Ibs.
Weight of MPC baseplate = 3000 lbs.
Weight of Overpack baseplate = 10,000 Ibs.

The geometry of the configuration is taken from applicable drawing submitted with this
document.

Thickness of MPC baseplate = 2.5 inches

Thickness of Overpack baseplate = 6.0 inches

Diameter of MPC = 68.375 in

Diameter of Overpack = 83.25 in

Weld thickness of MPC = treat as ! fillet weld

Weld thickness on Overpack = treat as four fillet welds with thickness of tan (30)(1-
1/4)=0.72 in and a length of 1-1/4” in each.

Allowable strengths at design temperatures are used.

Yield stress of Overpack = 32,200 psi (SA350-LF3 at 400 F)

Yield stress of MPC= 20,700 psi (Alloy X at 400 F)

Ultimate stress of weld material (E70xx) = 59,400 psi (400 F)

(weld strength is assumed to decrease with temperature the same as base metal, thus
ultimate strength= 70- (300 F){75 ksi -64.4 ksi /300 F] = 59,400 ksi )

3.Y.3.2 Acceptance Criteria

Consistent with the discussion in 3.Y.2.4, the stresses must be less than yield in the
baseplate. Additionally, weld stress is limited to 30% of ultimate based on the weld stress
limits set in ASME Section III, Subsection NF, the only section of the Code, which
specifically addresses limits for welds of different configurations.

HI-STAR FSAR 3.Y-5 Rev. 0
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3.Y.3.3 Method
The MPC-baseplate is modeled as simply supported circular plate subject to a uniform

pressure load. The Overpack baseplate is modeled as a simply supported circular plate
subject to a ring load.

3.Y.3.4 Assumptions

1. The baseplates are simply supported (conservative).
3.Y.3.5 References

1. Young, Roark’s Formulas of Stress and Strain, 6™ edition.
3.Y.3.6 Calculation

A. MPC Evaluation

The MPC baseplate is modeled as a simply supported plate with a uniform pressure load.
The maximum stress is given in reference 1 (Table 24, case 10a),

L] ] o

B — — 8
A

a=34.2”
b=0,ro=b=0

0375 W(3 +v)
C=—7"-""7""
i 1 t

Thus, the stress in the MPC baseplate is,

o = 1.24 (3x(54,000/bs +13,000/bs + 3,000bs))

=13,262psi <S. O.K.
n (2.5in)? PRE=3y
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Therefore, the MPC baseplate meets the acceptance criteria with a margin of safety of:

20,700 psi
13,262 psi

M argin = -1=0.56

The margin of safety on the weld is,

3W  3(54,000 + 3,000bs +13000/bs) ;
T = = k - - = 2,765 psi
A 27 (0.707in)(34.2in)(0.5in)
Margin = 17,820ps'1
2,765psi

~1=54

B. Overpack

The overpack is modeled as a simply supported circular plate with a ring load. The ring
load has the radius of the MPC. Using Reference 1(table 24, case 9a), the stress is:

10=34.2”

34.2{1+v 416 1—v[1 (34.2)2

} =015

116 2 P2t 416
045 a W
O =———"
Tt rot
0454 W
T m orot?
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5 = 0:45 (41.6") (3x (90,000 + 10,0001bs)
. (34.2") (6in)?

=1452psi <<S, O.K.

Therefore the overpack has a margin of safety for bending of,

3.Y.3.7 Baseplate Conclusion

The MPC and Overpack baseplates meet the yield criteria when subjected to three times
dead load.

3.Y.4 Overall Conclusion

The cask body meets appropriate acceptance criteria when subjected to a lift of three times
dead load.

HI-STAR FSAR 3.Y-8 Rev. 0
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App 3Z.mcd

APPENDIX 3.Z - TOP FLANGE BOLT HOLE ANALYSIS
3.Z.1 Introduction

This appendix contains an analysis of the threaded holes for the closure bolts in the top flange
of the HI-STAR 100 Overpack. The objective of the analysis is to demonstrate that the
design of the threaded region is conservative and that the limiting region for structural
integrity evaluation is the bolt shaft in tension rather than the threaded region in shear.

The following steps are performed in this analysis:
1. It is shown that the depth of engagement of the closure bolts in the top flange is adequate.

2. It is demonstrated that the limiting section for evaluating the design is the bolt shaft, as
opposed to thread shear in either the bolt or in the flange.

3. A lower bound on the preload required to ensure that the hypothetical accident load can
be supported without closure plate/top flange separation is determined.

3.Z.2 Composition

This appendix was created using the Mathcad (version 6.0+) software package. Mathcad
uses the symbol ":=' as an assignment operator, and the equals symbol '=' retrieves values for
constants .or variables. §

3.Z.3 References

[3.Z.1] E. Oberg and E.D. Jones, Machinery's Handbook, Fifteenth Edition, Industrial
Press, 1957,

[3.Z.2] FED-STD-H28/2A, Federal Standard Screw-Thread Standards for Federal
Services, United States Government Printing Office, April, 1984.

[3.Z2.3] K.P. Singh and A.lL. Soler, Mechanical Design of Heat Exchangers and Pressure
Vessel Components, First Edition, Arcturus Publishers, Inc., 1984.

[3.Z.4] Letter from Mr. Joe Kedves of American Seal & Engineering Co., Inc. to Mr.
Steve Agace of Holtec International, dated September 6, 1996.

[3.Z.5] FEL-PRO Technical Bulletin, N-5000 Nickel Based - Nuclear Grade Anti-Seize
Lubricant, 8/97.
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3.Z.4 Assumptions

1. Thermal effects are neglected in this analysis, but material properties are taken at design
temperatures.

2. In determining the minimum preload required for the closure bolts, the overpack closure plate
is assumed to be rigid.

3. In determining the most stress limiting area, the capacity of each section is based on ASME
Code Section III, Subsection NB stress limits.

4. The design temperature for the closure bolts is set as 350°F.

3.Z.5 Input Data

Figure 3.Z.1 shows the HI-STAR 100 Overpack closure plate/top flange interface schematically.
A free-body diagram of the system used to determine the minimum preload is given in Figure
3.Z.2. The following is a list of the basic input parameters required to perform the calculations.
All dimensions are obtained from the Design Drawings in Section 1.5.

The number of closure plate bolts (including two short bolts over the lifting trunnions),
NB = 54
The nominal radius of the closure bolt shaft, a .= 0.8125-in
The major diameter of the bolt, dy, := 2-a 42
b

The cross-sectional area of the bolt unthreaded section, Aji= 1—
4

The thread engagement length of the closure plate short bolts, Lepg := 2.75in

The diameter of the sealing gasket compression load, Dgey) = 71.565-in

The gasket seating load (from Reference 3.2.4), feq) = 3600-1.')—f

in
The internal pressure of the overpack, Pipt == 100-psi

For conservatism the internal pressure of the overpack is set equal to the design internal
pressure of the MPC under normal conditions (see Table 2.2.1). This accounts for the
unlikely failure of the MPC pressure boundary.

The upper bound MPC weight (from Table 3.2.4), Winpe := 90000 1bf
The upper bound closure plate weight (from Table 3.2.4), Wygq := 8000-1bf
The design maximum drop acceleration (from Table 3.1.2), GLoadges = 60

HI-STAR FSAR 3.2-2 Rev. 0
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The root area of the bolt is the area derived from the minor diameter of the bolt. The
following values are obtained from page 100 of Reference 3.Z.3 and page 987 of Reference
3.Z.1.

The root area of the bolt, Ayt := 1.680- in”

The pitch diameter of the bolt, dpitch == 1.542-in

The minor diameter of the bolt, dmeyt := 1.472-in

The minor diameter of the threaded hole, dmjy := 1.490-in

The number of threads per inch, N := 8in” !

From the tables in Section 3.3, the yield and ultimate strengths of the closure plate/top flange
material (at the design temperature of 400 °F) and the bolt material (at the bolt design

temperature of 350 °F) are:
The forging material ultimate strength, Sugo := 64600 psi
The forging material yield strength, Sygarg == 32200-psi
The forging material design stress intensity, Smgorg := 21500 psi

The bolt material ultimate strength, Supo}t := 172050 psi

The bolt material yield strength, Sypo) := 139500 psi

The bolt material design stress intensity, Smpgy; := 46500 psi

3.2.6 Length of Engagement/Strength Calculations

In this section, it is shown that the length of thread engagement is adequate, and that
tensile stress in the bolt governs the analysis. The method and terminology of Reference
3.Z.2 are adhered to.

The thread pitch, p := 1

N
On page 987 of Reference 3.Z.1, the height of a sharp V-thread (H) is defined as:

H := 0.86603-p
H = 0.108in

The thread depth of an internal thread (i.e. the forging top flange bolt hole) is determined as:

Dint := gH Djnt = 0.068in

HI-STAR FSAR 3.Z3 Rev. 0
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and the thread depth of an external thread (i.e. the bolt) is determined as:

17
Dext = E‘H
Dext = 0.077in

The major diameter of the bolt can be determined from the minor diameter and the thread
depth of an external thread as:

dmajext := dmext + 2-Dex
dmajext = 1.625in
As defined on page 103 of Reference 3.Z.2, the bolt thread shear area is determined as:
Abott = 7 N-Leng-dmige [ =+ 57735 (dyicn - dmint)}

Avolr = 9.528in°

and the forging thread shear area is determined as:

+ 0.57735-(dmajext - dpitch) }

. 1
Afig == - N- Leng‘dma.]ext'[ N

Agg = 12.428in°

The load capacities of the bolt, bolt thread and the top flange thread, based on the
appropriate Subsection NB stress limits under normal conditions, are:

LCpolt := 2-Smpolt Aroot

i

LCholt = 1562401bf

LCihrd := 0.6-Smipoir Abolt

265833 1bf

LCihrd
LCforg = 0.6 Smforg’ Af]'g

LCorg - 1603161bf

HI-STAR FSAR 3.Z-4
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If the load capacity of the forging thread is greater than the load capacity of the bolt, then the
bolt tension will govern. If the margin of safety calculated below is greater than 0.0, then the
bolt tension will govern in this analysis.

chorg 1

MS =
LCbolt

MS = 0.03

These calculations confirm that all strength checks can be based on the bolt tensile capacity,
and that the depth of engagement is adequate to support the loads.

3.Z.7 Determination of Minimum Preload

In this section, a lower bound estimate of preload requirements for the overpack closure bolts
is obtained. The load on the closure plate due to design internal pressure is determined as:

Lpress = 4022461bf

The required gasket seating load (fscar), in pounds per unit circumferential length, is
specified by the gasket manufacturer as:

fseal = 3600'lTb£
m

and the total gasket load can therefore be determined as:
Lgask = fseal'n- Dseal

Lgask = 8093811bf

The force applied to the closure plate by quasi-static impact loads is therefore determined as:

Gioad = GLoaddcs'(mec + Wlid)

Gioad = 58800001bf

HI-STAR FSAR 3.Z-5 Rev. 0
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The total preload force required to overcome these combined loads is determined as:

Preload := Lypress + Lgask + Gioad
Preload = 70916271bf
and the preload per bolt is therefore:

Preload

Bolty := Bolty; - 1313261bf

The nominal nut factor is 0.15 [3.Z.5] with an allowable tolerance of +/-5%. The
maximum torque corresponds to a nut factor of 0.1575, and the value is:

Tp1 = 0.1575 Bolty dmajey Tpl = 2801.61bf-ft

Therefore, the minimum bolt torque, which equals the nominal value minus an acceptable
tolerance, must exceed the value of Tpr which is calculated above. For the HI-STAR 100
System, where the final torque for the closure bolts is specified as 2,895+/- 90 ft-1b in Table
8.1.2, the minimum bolt torque is 2,805 ft-Ib.

The bolt preload force becomes a maximum when the maximum bolt torque is combined with the
minimum nut factor. This combination leads to the maximum preload stress in the bolt. For a
minimum nut factor of 0.1425, which is five percent less than the torque coefficient in Appendix

1.C, the preload force is calculated as:
Tmax := 2895-ft-Ibf + 90-ft-1bf

Tmax
Boltp| i~ ——— Bolty) - 154654 Ibf
O. 1425' dma_]ext

and the corresponding preload stress is determined as:

T Areet o = 92056 psi

HI-STAR FSAR 3.Z-6
REPORT HI-2012610

Rev. 0



App 3Z.mcd

The average stress in the closure bolts, according to Subsection NB, must not exceed twice
the design stress intensity. Thus, the ratio of the allowable stress to the closure bolt stress
must be greater than 1.0. This ratio, under the loadings examined in this appendix, is
determined as:

2-Smpol
10
c

which is greater than 1.0.
3.2.8 Conclusion

The analyses presented in this appendix demonstrate that the length of thread engagement is
sufficient and conservative, and that the load capacity of the bolts is less than the load capacity of
the threaded region in the top flange. In addition, the minimum bolt preload (and corresponding
bolt torque) required to secure the closure plate to the top flange under a conservative impact
load has been computed.

HI-STAR FSAR 3.Z2-7 Rev. 0
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Appendix 3.AA - ANSYS Finite Element Results for the MPCs

Three hundred eighty-seven (387) pages total including cover page

The notation used in Appendix 3.AA, for the column headings, is as follows:

ELEM: Element number

REF TEMP: Temperature (EF)

PM: Direct stress/primary membrane stress intensity (psi)
PL+PB: Local membrane plus primary bending stress intensity (psi)
Q: Secondary stress intensity

ALLOW: Allowable stress intensity (psi)
SF: Safety factor

HI-STAR FSAR
REPORT HI-2012610
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Table 3.AA.1

TITLE=
MPC~24 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: Fl1 (See Table 3.1.3)
SUBTITLE 3 =

Stress Result: Secondary Stress (Q)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT
ELEM REF TEMP (o]
831 316.87 11402.
253 316.87 11402.
793 481.87 11373.
237 481.87 11373.
105 316.51 11271.
89 316.51 11271.
254 321.48 10951.
832 321.48 10951. .
238 479.24 10901.
794 479.24 10901.
106 321.11 10824.
90 321.11 10824.
242 356.42 10526.
798  356.42 10526.
933 440.15 10356.
949 440.15 10356.
127 481.66 - 10272. , .
121 481.66 10272.
957 482.23 10193.
963 482.23 10193.
956 238.07 10012.
940 238.07 10012.
968 356.78 9989.4
962 356.78 9989.4
934 437.53 9985.8
950 437.53 9985.8
122 486.26 9862.2
128 486.26 9862.2
958 479.61 9755.9
964 479.61 9755.9
939 275.16 9641.8
955 275.16 9641.8
110 456.62 9417.0
94 456.62 9417.0
830 521.57 9380.3
264 521.57 9380.3
836 456.99 9367.4
258 456.99 9367.4
259 647.02 8911.4
HI-STAR FSAR Rev. 0
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Table 3.AA.1 (continued)

825 647.02 8911.4
501 461.01 8709.0
969 461.01 8709.0
132 621.77 8675.3
126 621.77 8675.3
1007 185.97 8668.7
517 185.97 8668.7
824 458.77 8521.4
236 458.77 8521.4
826 644.40 8515.9
260 644.40 8515.9
970 455.98 8368.1
502 455.98 8368.1
1008 188.17 8339.1
518 188.17 8339.1
817 274.80 8320.6
229 274.80 8320.6
823 439.95 8219.8
235 439.95 8219.8
800 279.78 8191.6
244 279.78 8191.6
96 500.48 8078.9
112 500.48 8078.9
818 279.40 8018.9
230 279.40 8018.9
17 185.97 7946.5
265 185.97 7946.5
266 188.17 7649.4
18 188.17 7649.4
243 316.87 7399.9
799 316.87 7399.9
111 481.66 7299.1
95 481.66 7299.1
974 247.04 7011.2
506 247.04 7011.2
833 360.66 6925.2
255 360.66 6925.2
534 204.16 6917.6
66 204.16 6917.6
567 186.15 6873.8
77 186.15 6873.8
91 360.29 6822.8
107 360.29 6822.8
954 314.71 6773.7
938 314.71 6773.7
795 453.84 6686.0
239 453.84 6686.0
935 412.13 6672.9
951 412.13 6672.9
6 414.05 6601.2
286 414.05 6601.2
1012 237.56 6598.6
522 237.56 6598.6
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Table 3.AA.1 (continued)

529 241.09 6482.6
61 241.09 6482.6

1 185.97 6433.0
281 185.97 6433.0
797 392.43 6310.6
241 392.43 6310.6
718 479.20 6299.0
910 479.20 6299.0
777 283.73 6263.2
1025 283.73 6263.2
560 477.22 6237.0
60 477.22 6237.0
597 481.87 6223.7
185 481.87 6223.7
530 240.88 6194.3
62 240.88 6194.3
129 525.44 6193.5
123 525.44 6193.5
2 192.43 6172.5
282 192.43 6172.5
773 440.15 6138.4
1021 440.15 6138.4
1059 191.43 6087.1
1061 212.46 6087.1
967 392.79 6081.7
961 392.79 6081.7
559 439.76 6036.2
59 439.76 6036.2
598 486.47 5969.2
186 486.47 5969.2
39 460.61 5906.5
297 460.61 5906.5
822 414.91 5884.5
234 414.91 5884.5
774 435.13 5854.6
1022 435.13 5854.6
959 454.21 5848.3
965 454.21 5848.3
829 557.58 5843.7
263 557.58 . 5843.7
22 237.56 5801.2
270 237.56 5801.2
8 498.08 5774.4
288 498.08 5774.4
40 462.81 5683.4
298 462.81 5683.4
791 304.76 5627.9
1049 304.76 5627.9
113 502.72 5551.9
97 502.72 5551.9
602 621.98 5479.3
190 621.98 5479.3
889 647.22 5473.8

HI-STAR FSAR Rev. 0

REPORT HI-2012610

3.AA-7



Table 3.AA.1 (continued)

729 647.22 5473.8
801 668.08 5416.6
245 668.08 5416.6
109 428.05 5415.9
93 428.05 5415.9
1009 205.82 5391.4
519 205.82 5391.4
835 428.41 5341.1
257 428.41 5341.1
98 507.32 5336.2
114 507.32 5336.2
7 460.61 5331.4
287 460.61 5331.4
819 318.58 5321.6
231 318.58 5321.6
871 409.05 5320.4
503 409.05 5320.4
730 644.60 5244.4
890 644.60 5244.4
802 665.46 5198.9
246 665.46 5198.9
894 521.78 517%.9
734 521.78 5179.9
566 478.81 5152.6
88 478.81 5152.6
572 414.22 5147.2
82 414.22 5147.2
125 593.20 5006.7 .
131 593.20 5006.7
19 205.82 4992.3
267 205.82 4992.3
827 618.99 4979.3
261 618.99 4979.3
713 516.13 4917.3
905 516.13 4917.3
786 204.16 4910.8
1056 204.16 4910.8
787 461.19 4861.2
1045 461.19 4861.2
792 212.46 4820.1
1050 212.46 4820.1
781 241.09 4818.6
1051 241.09 4818.6
33 241.07 4732.3
303 241.07 4732.3
BO6 542.63 4677.9
250 542.63 4677.9
714 515.92 4677.4
906 515.92 4677.4
24 241.26 4641.8
272 241.26 4641.8
788 456.16 4622.0
1046 456.16 4622.0
HI-STAR FSAR Rev. 0
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Table 3.AA.1 (continued)

782 240.88 4611.9
1052 240.88 4611.9
34 247.53 4550.3
304 247.53 4550.3
875 503.09 4521.1
473 503.09 4521.1
558 393.19 4481.7
58 393.19 4481.7
102 642.83 4421.6
118 642.83 4421.6
38 469.15 4390.9
308 469.15 4390.9
44 512.21 4384.9
302 512.21 4384.9
568 212.46 4379.7
78 212.46 4379.7
876 505.28 4355.3
474 505.28 4355.3
533 218.64 4340.1
65 218.64 4340.1
861 461.01 4303.2
449 461.01 4303.2
23 241.07 4220.4
271 241.07 4220.4
561 515.73 4201.8
83 515.73 4201.8
104 686.69 4174.5
120 686.69 4174.5
717 493.68 4153.9
909 493.68 4153.9
862 463.20 4129.5
450 463.20 4129.5
554 191.43 4129.1
54 191.43 4129.1
611 502.90 4105.4
209 502.90 4105.4
1062 191.43 4077.3
1060 212.46 4077.3
5 363.95 4071.8
285 363.95 4071.8
866 512.60 4044.4
454 512.60 4044.4
562 515.52 3999.5
B4 515.52 3999.5
973 304.58 3963.5
505 304.58 . 3963.5
612 507.50 3950.8
210 507.50 3950.8
743 668.25 3923.9
913 668.25 3923.9
103 667.87 3869.8
119 667.87 3869.8
808 465.99 3811.0
HI-STAR FSAR Rev. 0
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Table 3.AA.1 (continued)

252 465.99 3811.0
868 516.30 3808.7
456 516.30 3808.7
604 665.84 3772.7
192 665.84 3772.7
744 665.63 3759.3
914 665.63 3759.3
1006 302.15 3753.8
528 302.15 3753.8
599 525.65 3693.9
187 525.65 3693.9
41 480.46 3688.5
299 480.46 3688.5
742 521.28 3673.8
924 521.28 3673.8
748 542.81 3667.7
918 542.81 3667.7
1011 230.52 3650.9
521 230.52 3650.9
3 253.13 3643.1
283 253.13 3643.1
531 237.00 3616.8
63 237.00 3616.8
171 667.87 3585.0
341 667.87 3585.0
1001 516.11 3572.4
523 516.11 3572.4
1057 241.07 3569.9
1058 241.09 3569.9
867 516.11 3504.3
455 516.11 3504.3
807 503.09 3490.0
251 503.09 3490.0
953 350.72 3460.8
937 350.72 3460.8
172 670.07 3454.1
342 670.07 3454.1
25 502.72 3428.4
273 502.72 3428.4
1002 511.09 3413.8
524 511.09 3413.8
115 546.50 3408.2
99 546.50 3408.2
936 383.19 3360.0
952 383.19 3360.0
565 493.29 3343.6
87 493.29 3343.6
775 388.19 3316.2
1023 388.19 3316.2
26 504.92 3293.0
274 504.92 3293.0
803 640.05 3252.4
247 640.05 3252.4
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Table 3.AA.1 (continued)

601 593.40 3203.9
189 593.40 3203.9
731 619.20 3192.9
891 619.20 3192.9
821 386.34 3187.2
233 386.34 3187.2
603 647.02 3153.5
191 647.02 3153.5

21 230.52 3144.2
269 230.52 3144.2
571 364.12 3131.7

81 364.12 3131.7
874 597.73 3130.1
484 597.73 3130.1
893 557.78 3128.4
733 557.78 3128.4
880 554.68 3121.1
478 554.68 3121.1
735 482.23 3085.7
895 482.23 3085.7
537 557.84 3079.1

69 557.84 3079.1

32 558.01 3075.1
280 558.01 3075.1
785 218.64 3062.1
1055 218.64 3062.1

30 554.31 3049.5
278 554.31 3049.5
610 686.06 3021.5
220 686.06 3021.5
616 643.01 3011.6
214 643.01 3011.6
569 253.31 3010.7

79 253.31 3010.7
538 557.63 2959.9

70 557.63 2959.9
555  232.28 2909.5

55 232.28 2909.5
834 396.30 2898.9
256 396.30 2898.9
877 522.93 2872.1
475 522.93 2872.1

31 557.82 2833.8
279 557.82 2833.8

92 395.94 2821.7
108 395.94 2821.7
542 520.91 2811.8

74 520.91 2811.8

35 308.24 2783.2
305 308.24 2783.2
869 723.18 2778.6
479 723.18 2778.6
783 237.00 2763.2
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Table 3.AA.1 (continued)

1053  237.00 2763.2
737  558.20 2752.6
919 558.20 2752.6
805 578.64 2731.3
249 578.64 2731.3
557  343.09 2686.2

57  343.09 2686.2
870  720.56 2651.0
480 720.56 2651.0
165 557.82 2633.3
347 557.82 2633.3
820  354.23 2624.2
232  354.23 2624.2

37 419.05 2623.8
307 419.05 2623.8
738 557.99 2613.7
920 557.99 2613.7
669  723.20 2606.2
685  723.20 2606.2
674 686.27 2598.7
690 686.27 2598.7
719  461.19 2598.5
911  461.19 2598.5
863  480.86 2576.0
451  480.86 2576.0
613 546.68 2569.0
211  546.68 2569.0
715 512.04 2532.2
907 512.04 2532.2

15 515.73 2529.2
295  515.73 2529.2
130 561.09 2524.9
124 561.09 2524.9
912  442.73 2523.7
720  442.73 2523.7
166 562.43 2523.4
348  562.43 2523.4
670 722.98 2497.6
686  722.98 2497.6
101  614.26 2493.5
117 614.26 2493.5
865 505.56 2490.9
453 505.56 2490.9
789  409.23 2482.5

1047  409.23 2482.5
796  424.90 2470.7
240  424.90 2470.7
170 697.94 2455.9
352  697.94 2455.9
176  719.46 2450.9
346  719.46 2450.9

1010  219.94 2443.8
520 219.94 2443.8
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- Table 3.AA.1 (continued)

741 535.76 2431.9
923 535.76 2431.9
43 505.16 2389.9
301 505.16 2389.9
1005 359.69 2335.5
527 359.69 2335.5
20 219.94 2335.3
268 219.94 2335.3
828 590.05 2307.2
262 590.05 2307.2
745 640.23 2287.0
915 640.23 2287.0
173 687.72 2283.5
343 687.72 2283.5
972 358.58 2272.6
504 358.58 2272.6
776 337.73 2262.2
1024 337.73 2262.2
790 358.76 2255.7
1048 358.76 2255.7
641 668.08 2232.9
405 668.08 2232.9
747 578.81 2195.5
917 578.81 2195.5
563 511.64 2190.4
85 511.64 2190.4
605 722,99 2189.6
215 722.99 2189.6
966 425.27 2174.0
960 425.27 2174.0
642 670.27 2147.1 -
406 670.27 2147.1
27 522.57 2082.7
275 522.57 2082.7
606 722.78 2077.2
216 722.78 2077.2
896 445.14 2033.5
736 445.14 2033.5
609 700.55 2016.4
219 700.55 2016.4
716 504.63 2008.7
308 504.63 2008.7
1003 464.15 1995.6
525 464.15 1995.6
873 633.74 1989.6
483 633.74 1989.6
539 553.75 1894.6
71 553.75 1894.6
646 719.67 1858.5
410 719.67 1858.5
29 547.27 1839.1
2717 547.27 1839.1
532 229.59 1762.5
HI-STAR FSAR Rev. 0
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Table 3.AA.1 (continued)

64 229.59 1762.5
541 535.39 1746.4
73 535.39 1746.4
339 722.99 1704.2
147 722.99 1704.2
470 597.75 1703.1
850 597.75 1703.1
42 494.58 1693.5
300 494.58 1693.5
698 707.30 1638.6
704 707.30 1638.6
879 547.63 1637.9
477 547.63 1637.9
615 614.43 1629.7
213 614.43 1629.7
673 700.75 1627.7
689 700.75 1627.7
655 689.11 1624.7
429 689.11 l624.7
648 723.37 1591.5
412 723.37 1591.5
656 691.30 1568.0
430 691.30 1568.0
4 310.31 1542.4
284 310.31 1542.4
167 601.61 1539.9
349 601.61 1539.9
564 504.23 1534.5 n
86 504.23 1534.5
671 719.11 1526.7
687 719.11 - 1526.7
157 688.93 1526.3
317 688.93 1526.3
871 695.16 1510.5
481 695.16 1510.5
693 744.23 1507.9
699 744.23 1507.9
116 582.15 1480.1
100 582.15 1480.1
169 669.36 1472.4
351 669.36 1472.4
158 691.13 1469.9
318 691.13 1469.9
694 744.01 1439.8
700 744.01 1439.8
600 561.29 1418.5
188 561.29 1418.5
581 744.05 1405.8
201 744.05 1405.8
878 537.05 1388.9
476 537.05 1388.9
643 687.92 1379.6
407 687.92 1379.6
HI-STAR FSAR Rev. 0
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Table 3.AA.1 (continued)

739 554,12 1371.8
921  554.12 1371.8
647 723.18 1371.4
411  723.18 1371.4
324 744.22 1366.0
164  744.22 1366.0
582  743.84 1351.7
202  743.84 1351.7
676  649.80 1344.5
692  649.80 1344.5
544  484.44 1312.5
76  484.44 1312.5
804 611.11 1305.8
248  611.11 1305.8
323 744.04 1291.0
163  744.04 1291.0
175  712.42 1280.3
345  712.42 1280.3
469  633.76 1271.6
849  633.76 1271.6
162  740.53 1242.2
322 740.53 1242.2
294  469.17 1218.8
14 469.17 1218.8
784  229.59 1213.5
1054  229.59 1213.5
740  546.71 1190.0
922  546.71 1190.0
614 582.32 1187.2
212 582.32 1187.2
586  707.12 1176.6
206  707.12 1176.6
732 590.26 1141.5
892  590.26 1141.5
675 668.25 1123.4
691  668.25 1123.4
570 310.48 1116.1
80 310.48 1116.1
556  289.45 1114.0
56  289.45 1114.0
174 701.84 1112.9
344 701.84 1112.9
543  502.90 1102.3
75  502.90 1102.3
645 712.62 1091.0
409  712.62 1091.0
426  762.24 1079.0
630 762.24 1079.0
607  718.90 1072.1
217  718.90 1072.1
472 521.11 1063.0
852  521.11 1063.0
657  708.95 1060.5
HI-STAR FSAR Rev. 0
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Table 3.AA.1 (continued)

431 708.95 1060.5
703 721.78 1029.4
697 721.78 1029.4
864 494.97 1022.4
452 494.97 1022.4
36 365.41 1016.1
306 365.41 1016.1
608 711.49 1011.3
218 711.49 1011.3
465 723.20 1007.9
845 723.20 1007.9
654 762.23 991.07
440 762.23 991.07
660 740.70 985.83
434 740.70 985.83
471 558.20 970.94
851 558.20 970.94
159 708.78 965.92
319 708.78 965.92
466 720.58 959.63
846 720.58 959.63
421 799.17 941.12
625 799.17 941.12
1004 413.69 917.29
526 413.69 917.29
422 798.96 912.41
626 798.96 912.41
293 419.06 889.35
13 419.06 889.35
28 536.68 872.32
276 536.68 872.32
583 739.96 868.59
203 739.96 868.59
872 666.22 849.09
482 666.22 849.09
848 666.23 840.21
468 666.23 840.21
695 740.14 830.55
701 740.14 830.55
16 553.19 830.52
296 553.19 830.52
540 546.34 829.18
72 546.34 829.18
631 744.23 822.48
427 744.23 822.48
629 776.72 822.22
425 776.72 822.22
746 611.29 814.79
916 611.29 814.79
289 241.09 807.20
9 241.09 807.20
290 247.54 773.26
10 247.54 773.26
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Table 3.AA.1 (continued)

161 733.48 738.27
321 733.48 738.27
383 799.16 703.75
367 799.16 703.75
585 721.61 693.42
205 721.61 693.42
338 697.95 684.34
146 697.95 684.34
653 776.71 681.54
439 776.71 681.54
672 711.70 656.73
688 711.70 656.73
333 557.84 656.32
141 557.84 656.32
391 744.04 656.25
385 744.04 656.25
423 795.08 655.66
627 795.08 655.66
334 562.44 640.57
142 562.44 640.57
392 746.23 633.22
386 746.23 633.22
649 799.16 618.09
435 799.16 618.09
148 741.81 613.22
340 741.81 613.22
644 702.04 612.18
408 702.04 612.18
588 670.65 596.69
208 670.65 596.69
428 725.77 589.52
632 725.77 589.52
650 798.94 583.47
436 798.94 583.47
377 744.05 580.97
361 744.05 580.97
378  746.25 572.78
362 746.25 572.78
628 787.67 565.47
424 787.67 565.47
292 365.43 559.87

12 365.43 559.87
168 637.25 556.48
350 637.25 556.48
658 723.07 553.00
432 723.07 553.00
337 669.38 543.49
145 669.38 543.49
382 795.64 529.90
366 795.64 529.90
467 695.17 528.21
847 695.17 528.21
384 799.34 520.95
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Table 3.AA.1 (continued)

368 799.34 520.95
587 689.11 514.62
207 689.11 514.62
335 601.62 499.72
143 601.62 499.72
363 763.90 499.55
379 763.90 499.55
659 733.65 478.35
433 733.65 478.35
160 722.90 461.95
320 722.90 461.95
381 788.60 456.66
365 788.60 456.66
291 308.25 443.77

11 308.25 443.77
393 763.88 427.23
387 763.88 427.23
364 778.02 426.31
380 778.02 426.31
514 302.16 423.47
982 302.16 423.47
702 732.73 420.16
696 732.73 420.16
390 795.63 407.64
396 795.63 407.64
336 637.27 402.64
144 637.27 402.64
509 516.13 392.75
977 516.13 392.75
584 732.55 385.45 -
204 732.55 385.45
510 511.10 378.40
978 511.10 378.40
652 787.66 372.01
438 787.66 372.01
513 359.70 295.07
981 359.70 295.07
651 795.07 273.94
437 795.07 273.94
511 464.17 250.00
979 464.17 250.00
394 778.00 221.24
388 778.00 221.24
389 788.58 201.65
395 788.58 201.65
512 413.70 166.68
980 413.70 166.68
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Table 3.AA.2

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: F2 (See Table 3.1.3)
SUBTITLE 3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
982 725.00 -487.49 15400. 31.591
514 725.00 -486.70 15400. 31.641
981 725.00 -486.59 15400. 31.649
513 725.00 -485.81 15400. 31.700
980 725.00 ~485.70 15400. 31.707
512 725.00 -484.92 15400. 31.758
979 725.00 -484.81 15400. 31.765
511 725.00 -484.02 15400. 31.817
978 725.00 -483.91 15400. 31.824
510 725.00 -483.13 15400. 31.875
9717 725.00 ~483.02 15400. 31.883
509 725.00 -482.24 15400. 31.934
850° 725.00 ~466.32 15400. 33.025
470 725.00 -465.64 15400. 33.073
849 725.00 -465.42 15400. 33.088
469 725.00 -464.74 15400. 33.137
848 725.00 -464.53 15400. 33.152
468 725.00 -463.85 15400. 33.200
847 725.00 -463.64 15400. 33.216
467 725.00 -462.96 15400. 33.264
846 725.00 -462.74 15400. 33.280
466 725.00 -462.06 15400. 33.329
845 725.00 -461.85 15400. 33.344
465 725.00 -461.17 15400. 33.393
852 725.00 -457.16 15400. 33.687
851 725.00 -457.07 15400. 33.693
472 725.00 ~456.45 15400. 33.739
471 725.00 -456.37 15400. 33.745
717 725.00 -431.83 15400. 35.662
1025 725.00 ~431.43 15400. 35.695
776 725.00 ~430.68 15400. 35.757
1024 725.00 -430.29 15400. 35.790
775 725.00 -429.96 15400. 35.817
1023 725.00 ~429.56 15400. 35.851
774 725.00 -429.23 15400. 35.878
1022 725.00 -428.83 15400. 35.911
773 725.00 -428.51 15400. 35.939
1021 725.00 -428.11 15400. 35.972
736 725.00 ~413.94 15400. 37.203
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Table 3.AA.2 (continued)

735 725.00 -413.86 15400. 37.211
896 725.00 -413.57 15400. 37.236
895 725.00 -413.49 15400. 37.244
734 725.00 ~-409.96 15400. 37.565
894 725.00 -409.59 15400. 37.598
733 725.00 -409.07 15400. 37.647
893 725.00 -408.70 15400. 37.681
732 725.00 -408.17 15400. 37.729
892 725.00 -407.80 15400. 37.763
731 725.00 ~407.28 15400. 37.812
891 725.00 -406.91 15400. 37.846
730 725.00 -406.39 15400. 37.895
890 725.00 -406.02 15400. 37.929
729 725.00 -405.49 15400. 37.978
889 725.00 ~-405.12 15400. 38.013
630 725.00 -386.51 15400. 39.844
426 725.00 -385.95 15400, 39.902
629 725.00 -385.61 15400. 39.936
425 725.00 ~385.06 15400. 39.994
628 725.00 ~384.72 15400. 40.029
424 725.00 -384.16 15400. 40.087
627 725.00 -383.83 15400. 40.122
423 725.00 ~383.27 15400. 40.181
626 725.00 -382.93 15400. 40.216
422 725.00 -382.38 15400. 40.275
625 725.00 -382.04 15400. 40.310
421 725.00 -381.48 15400. 40.369
632 725.00 -364.43 15400. 42.258
631 725.00 -364.34 15400. 42.268
428 725.00 -363.87 15400. 42.323
427 725.00 "=363.79 15400. 42.333
940 725.00 -334.05 15400. 46.101
956 725.00 -334.04 15400. 46.102
939 725.00 -333.97 15400. 46.112
955 725.00 ~-333.96 15400. 46.113
938 725.00 ~-333.34 15400. 46.199
954 725.00 -333.33 15400. 46.200
937 725.00 -332.61 15400. 46.300
953 725.00 -332.61 15400. 46.301
936 725.00 -331.89 15400. 46.401
952 725.00 -331.88 15400. 46.402
935 725.00 -331.16 15400. 46.503
951 725.00 -331.15 15400. 46.504
690 725.00 -331.09 15400. 46.513
674 725.00 -330.83 15400. 46.550
934 725.00 -330.43 15400. 46.605
950 725.00 -330.43 15400. 46.606
689 725.00 -330.20 15400. 46.639
673 725.00 -329.93 15400. 46.676
933 725.00 -329.71 15400. 46.708
949 725.00 -329.70 15400. 46.709
688 725.00 -329.30 15400. 46.765
672 725.00 -329.04 15400. 46.803
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Table 3.AA.2 (continued)

687 725.00 -328.41 15400. 46.892
671  725.00 -328.15 15400. 46.930
686 725.00 -327.52 15400. 47.020
670 725.00 -327.25 15400. 47.058
685 725.00 -326.62 15400. 47.149
669 725.00 -326.36 15400. 47.187
692 725.00 -322.19 15400. 47.798
691 725.00 -322.11 15400. 47.810
676  725.00 -321.90 15400. 47.841
675 725.00 -321.82 15400. 47.854
366 725.00 -~306.10 15400. 50.310
382  725.00 ~305.75 15400. 50.368
365 725.00 -305.21 15400. 50.457
381 725.00 -304.85 15400. 50.516
364 725.00 -304.32 15400. 50.605
380 725.00 ~-303.96 15400. 50.665
363  725.00 -303.42 15400. 50.754
379  725.00 -303.07 15400. 50.814
362  725.00 -302.53 15400. 50.904
378 725.00 -302.17 15400. 50.964
361 725.00 -301.64 15400. 51.055
377 725.00 -301.28 15400. 51.115
368  725.00 -272.16 15400. 56.585
367 725.00 -272.08 15400. 56.602
384 725.00 -271.75 15400. 56.671
383  725.00 -271.66 15400. 56.688
720 725.00 -263.04 15400. 58.546
912  725.00 -263.03 15400. .58.549
719  725.00 -262.96 15400. 58.564
911  725.00 ~262.95 15400. 58.567
718  725.00 -255.85 15400. 60.193
910 725.00 -255.80 15400. 60.202
717 725.00 -254.95 15400. 60.404
909  725.00 -254.91 15400. 60.413
716  725.00 -254.06 15400. 60.616
908  725.00 -254.02 15400. 60.626
715  725.00 -253.17 15400. 60.830
907  725.00 -253.12 15400. 60.840
714  725.00 ~-252,27 15400. 61.045
906  725.00 -252.23 15400. 61.055
646  725.00 -251.78 15400. 61.165
410 725.00 -251.54 15400. 61.223
713 725.00 -251.38 15400. 61.262
905  725.00 -251.34 15400. 61.272
645  725.00 -250.89 15400. 61.382
409 725.00 -250.65 15400. 61.441
644  725.00 ~249.99 15400. 61.602
408  725.00 -249.75 15400. 61.661
643  725.00 -249.10 15400. 61.823
407  725.00 -248.86 15400. 61.882
642  725.00 -248.21 15400. 62.045
406  725.00 -247.97 15400. 62.105
641  725.00 -247.31 15400. 62.269
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Table 3.AA.2 (continued)

405 725.00 -247.07 15400. 62.330
648 725.00 ~-230.66 15400. 66.765
647 725.00 -230.58 15400. 66.789
412 725.00 -230.45 15400. 66.827
411 725.00 -230.37 15400. 66.850
385 725.00 213.22 15400. 72.226
391 725.00 213.22 15400+ 72.227
386 725.00 213.12 15400. 72.260
392 725.00 213.12 15400. 72.261
387 725.00 212.21 15400. 72.571
393 725.00 212.20 15400. 72.572
388 725.00 211.29 15400. 72.884
394 725.00 211.29 15400. 72.885
389 725.00 210.38 15400. 73.200
395 725.00 210.38 15400. 73.201
390 725.00 209.47 15400. 73.519
396 725.00 209.47 15400. 73.520
655 725.00 200.61 15400. 76.766
429 725.00 200.55 15400. 76.790
656 725.00 200.51 15400. 76.805
649 725.00 200.47 15400. 76.820
430 725.00 200.45 15400. 76.829
435 725.00 200.40 15400. 76.845
650 725.00 200.37 15400. 76.859
436 725.00 200.30 15400. 76.884
657 725.00 199.60 "15400. 77.156
431 725.00 199.53 15400. 77.180
651 725.00 199.45 15400. 77.211
437 725.00 199.39 15400. 77.236
658 725.:00 198.68 15400. 77.510
432 725.00 198.62 15400. 77.534
652 725.00 198.54 15400. 77.565
438 725.00 198.48 15400. 77.590
659 725.00 197.77 15400. 77.867
433 725.00 197.71 15400. 77.892
653 725.00 197.63 15400. 77.923
439 725.00 197.57 15400. 77.949
660 725.00 196.86 15400. 78.228
434 725.00 196.80 15400. 78.253
654 725.00 196.72 15400. 78.284
440 725.00 196.65 15400. 78.310
146 725.00 ~194.05 15400. 79.361
338 725.00 -193.82 15400. 79.457
145 725.00 -193.16 15400. 79.728
337 725.00 -192.92 15400. 79.825
144 725.00 -192.26 15400. 80.098
336 725.00 -192.03 15400. 80.196
143 725.00 -191.37 15400. 80.472
335 725.00 -191.14 15400. 80.571
165 725.00 190.48 15400. 80.850
142 725.00 -190.48 15400. 80.850
347 725.00 190.45 15400. 80.862
166 725.00 190.38 15400. 80.893
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Table 3.AA.2 (continued)
348 725.00 190.35 15400. 80.905
334 725.00 ~190.24 15400. 80.949
141 725.00 -189.58 15400. 81.231
167  725.00 189.46 15400. 81.282
349 725.00 189.43 15400. 81.295
333 725.00 -189.35 15400. 81.331
171 725.00 188.65 15400. 81.632
341 725.00 188.62 15400. 81.645
168 725.00 188.55 15400. 81.675
172 725.00 188.55 15400. 81.677
350 725.00 188.52 15400. 81.688
342 725.00 188.52 15400. 81.689
169 725.00 187.64 15400. B2.072
173 725.00 187.64 15400. 82.073
351 725.00 187.61 15400. 82.085
343 725.00 187.61 15400. 82.086
699 725.00 187.37 15400. 82.192
693 725.00 187.37 15400. 82.192
700  725.00 187.27 15400. 82.236
694 725.00 187.26 15400. 82.237
170 725.00 186.73 15400. 82.473
174  725.00 186.72 15400. 82.474
352 725.00 186.70 15400. 82.486
344 725.00 186.70 15400. 82.487
701 725.00 186.35 15400. 82.639
695 725.00 186.35 15400. 82.639
875 725.00 186.30 15400. 82.663
473 725.00 186.27 15400. 82.677
876 725.00 186.20 15400. 82.708
474  725.00 186.17 15400. 82.722
869  725.00 186.16 15400. 82.726
479 725.00 186.12 15400. 82.741
870 725.00 186.06 15400. 82.771
480 725.00 186.02 15400. 82.786
175  725.00 185.81 15400. 82.879
345 725.00 185.78 15400. 82.892
702 725.00 185.44 15400. 83.045
696 725.00 185.44 15400. 83.046
877 725.00 185.29 15400. 83.115
475  725.00 185.25 15400. 83.129
871  725.00 185.14 15400. 83.179
481  725.00 185.11 15400. 83.194
176  725.00 184.90 15400. 83.288
346 725.00 184.87 15400. 83.300
703 725.00 184.53 15400. 83.455
697 725.00 184.53 15400. 83.456
878 725.00 184.37 15400. 83.526
476  725.00 184.34 15400. 83.540
872 725.00 184.23 15400. 83.590
482 725.00 184.20 15400. 83.606
704 725.00 183.62 15400. 83.870
698  725.00 183.62 15400. 83.871
879 725.00 183.46 15400. 83.941
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Table 3.AA.2 (continued)
477 725.00 183.43 15400. 83.956
873 725.00 183.32 15400. 84.006
483 725.00 183.29 15400. 84.022
880 725.00 182.55 15400. 84.361
478 725.00 182.52 15400. 84.375
874 725.00 182.41 15400. 84.426
484 725.00 182.37 15400. 84.442
148 725.00 -180.63 15400. 85.256
147 725.00 -180.55 15400. 85.294
340 725.00 -180.37 15400. 85.382
339 725.00 -180.28 15400. 85.421
611 725.00 177.77 15400. 86.626
209 725.00 177.74 15400. 86.644
612 725.00 177.67 15400. 86.676
210 725.00 177.64 15400 86.694
613 725.00 176.76 15400. 87.123
211 725.00 176.73 15400. 87.141
605 725.00 176.23 15400. 87.386
215 725.00 176.20 15400. 87.402
606 725.00 176.13 15400. 87.436
216 725.00 176.10 15400. 87.452
614 725.00 175.85 15400. 87.575
212 725.00 175.81 15400. 87.593
607 725.00 175.22 15400. 87.891
217 725.00 175.18 15400. 87.908
615 725.00 174.94 15400. 88.032
213 725.00 174.90 15400. 88.049
608 725.00 174.30 15400. 88.351
218 725.00 174.27 15400. 88.368
616 725.00 174.03 15400. 88.493
214 725.00 173.99 15400. 88.511
609 725.00 173.39 15400. 88.816
219 725.00 173.36 15400. 88.832
743 725.00 173.04 15400. 88.996
913 725.00 173.01 15400. 89.013
744 725.00 172.94 15400. 89.049
914 725.00 172.91 15400. 89.066
737 725.00 172.75 15400. 89.144
919 725.00 172.72 15400. 89.161
738 725.00 172.65 15400. 89.197
920 725.00 172.62 15400. 89.213
866 725.00 -172.57 15400. 89.237
454 725.00 -172.56 15400. 89.246
610 725.00 172.48 15400. 89.285
220 725.00 172.45 15400. 89.302
745 725.00 172.03 15400. 89.521
915 725.00 171.99 15400. 89.538
739 725.00 171.74 15400. 89.670
921 725.00 171.71 15400. 89.687
865 725.00 -171.68 15400. 89.701
453 725.00 -171.66 15400. 89.711
746 725.00 171.11 15400. 89.998
916 725.00 171.08 15400. 90.015
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Table 3.AA.2 (continued)

740 170.83 15400. 90.149
922 725.00 170.80 15400. 90.166
864 725.00 -170.79 15400. 90.170
452 725.00 ~170.77 15400. 90.180
747 725.00 170.20 15400. 90.480
917 725.00 170.17 15400. 90.498
741 725.00 169.92 15400. 90.633
863 725.00 -169.89 15400. 90.644
923 725.00 169.88 15400. 90.650
451 725.00 -169.88 15400. 90.654
456 725.00 -169.31 15400. 90.958
868 725.00 -169.31 15400. 90.959
748 725.00 169.29 15400. 90.968
918 725.00 169.26 15400. 90.985
455 725.00 -169.23 15400. 91.002
867 725.00 -169.23 15400. 91.002
742 725.00 169.00 15400. 91.122
862 725.00 -169.00 15400. 91.124
450 725.00 -168.98 15400. 91.133
924 725.00 168.97 15400. 91.139
861 725.00 -168.11 15400. 91.608
449 725.00 -168.09 15400. 91.618
127 725.00 166.08 15400. 92.725
121 725.00 166.08 15400. 92.726
128 725.00 165.98 15400. 92.782
122 725.00 165.98 15400. 92.783
129 725.00 165.07 15400. 93.295
123 725.00 165.07 15400. 93.296
130 725.00 164.16 15400. 93.813
124 725.00 164.15 15400. 93.814
831 725.00 163.48 15400. 94.200
253 725.00 163.48 15400. 94.202
832 725.00 163.38 15400. 94.259
254 725.00 163.38 15400. 94.261
131 725.00 163.24 15400. 94.337
125 725.00 163.24 15400. 94.338
833 725.00 162.47 15400. 94.788
255 725.00 162.46 15400. 94.790
33 725.00 162.40 15400. 94.828
303 725.00 162.37 15400. 94.848
132 725.00 162.33 15400. 94.867
126 725.00 162.33 15400. 94.868
34 725.00 162.31 15400. 94.883
304 725.00 162.27 15400. 94.902
825 725.00 161.65 15400. 95.269
259 725.00 161.65 15400. 95.270
834 725.00 161.56 15400. 95.323
256 725.00 161.55 15400. 95.325
826 725.00 161.55 15400. 95.329
260 725.00 161.54 15400. 95.331
35 725.00 161.39 15400. 95.419
305 725.00 161.36 15400. 95.439
39 725.00 160.66 15400. 95.856
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Table 3.AA.2 (continued)

835 725.00 160.64 15400. 95.864
257 725.00 160.64 15400. 95.866
827  725.00 160.63 15400. 95.871
261 725.00 160.63 15400. 95.872
297 725.00 160.63 15400. 95.873
40 725.00 160.56 15400. 95.917
298 725.00 160.53 15400. 95.934

36 725.00 160.48 15400. 95.961
306 725.00 160.45 15400. 95.981
836 725.00 159.73 15400. 96.411
258  725.00 159.73 15400. 96.414
828 725.00 159.72 15400. 96.418
262 725.00 159.72 15400. 96.419
41 725.00 159.64 15400. 96.465
299 725.00 159.61 15400. 96.482
37 725.00 159.57 15400. 96.510
307  725.00 159.54 15400. 96.530
829 725.00 158.81 15400. 96.972
263 725.00 158.81 15400. 96.973
42 725.00 158.73 15400. 97.019
300 725.00 158.70 15400. 97.037

38 725.00 158.66 15400. 97.064
308  725.00 158.62 15400. 97.085
963 725.00 158.41 15400. 97.218
957  725.00 158.41 15400. 97.219
964  725.00 158.30 15400. 97.281
958 725.00 158.30 15400. 97.282
830 725.00 157.90 15400. 97.532
264  725.00 157.90 15400. 97.533

43 725.00 157.82 15400. 97.580
301 725.00 157.79 15400. 97.597
965 725.00 157.39 15400. 97.845
959 725.00 157.39 15400. 97.845

44 725.00 156.91 15400. 98.147
302 725.00 156.88 15400. 98.165
966 725.00 156.48 15400. 98.415
960 725.00 156.48 15400. 98.415
967 725.00 155.57 15400. 98.992
961  725.00 155.57 15400. 98.992
968 725.00 154.66 15400. 99.575
962 725.00 154.66 15400. 99.576
568  725.00 150.25 15400. 102.49

78 725.00 150.22 15400. 102.52
569  725.00 149.63 15400. 102.92
561 725.00 149.63 15400. 102.92
79 725.00 149.60 15400. 102.94
83 725.00 149.60 15400. 102.94
562  725.00 149.53 15400. 102.99
84 725.00 149.49 15400. 103.01
570  725.00 148.72 15400. 103.55
80 725.00 148.69 15400. 103.57
563 725.00 148.61 15400. 103.62
85  725.00 148.58 15400. 103.65
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Table 3.AA.2 (continued)
571 725.00 147.81 15400. 104.19
81 725.00 147.78 15400. 104.21
564 725.00 147.70 15400. 104.26
86 725.00 147.67 15400. 104.29
572 725.00 146.90 15400. 104.84
82 725.00 146.86 15400. 104.86
565 725.00 146.79 15400. 104.91
87 725.00 146.76 15400. 104.93
566 725.00 145.88 15400. 105.57
88 725.00 145.85 15400. 105.59
792 725.00 144.48 15400. 106.59
1050 725.00 144.44 15400. 106.62
602 725.00 -141.19 15400. 109.07
190 725.00 -141.05 15400. 109.18
604 725.00 -140.61 15400. 109.52
603 725.00 -140.53 15400. 109.59
192 725.00 -140.47 15400. 109.63
191 725.00 -140.39 15400. 109.69
601 725.00 -140.30 15400. 109.76
189 725.00 -140.16 15400. 109.87
600 725.00 -139.41 15400. 110.47
188 725.00 -139.27 15400. 110.58
599 725.00 -138.51 15400. 111.18
187 725.00 -138.37 15400. 111.29
598 725.00 ~137.62 15400. 111.90
186 725.00 -137.48 15400. 112.02
597 725.00 -136.73 15400. 112.63
185 725.00 -136.59 15400. . 112.75
1056 725.00 -118.43 15400. 130.04
786 725.00 -118.38 15400. 130.09
1055 725.00 -117.52 15400. 131.05
785 725.00 -117.47 15400. 131.10
1054 725.00 ~-116.60 15400. 132.07
784 725.00 -116.56 15400. 132.12
1053 725.00 -115.69 15400. 133.11
61 725.00 115.68 15400. 133.12
783 725.00 -115.65 15400. 133.16
529 725.00 115.63 15400. 133.18
62 725.00 115.58 15400. 133.24
530 725.00 115.53 15400. 133.30
1052 725.00 -114.78 15400. 134.17
782 725.00 -114.74 15400. 134.22
63 725.00 114.69 15400. 134.28
531 725.00 114.64 15400. 134.33
1051 725.00 -113.87 15400. 135.24
781 725.00 -113.82 15400. 135.30
64 725.00 113.79 15400. 135.33
532 725.00 113.75 15400. 135.39
89 725.00 112.95 15400. 136.34
105 725.00 112.94 15400. 136.35
65 725.00 112.90 15400. 136.40
90 725.00 112.85 15400. 136.46
533 725.00 112.85 15400. 136.46
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Table 3.AA.2 (continued)

106 725.00 112.84 15400. 136.47
1 725.00 112.77 15400. 136.56
281 725.00 112.74 15400. 136.60
1059 725.00 112.69 15400. 136.65
1061 725.00 112.68 15400. 136.67
2 725.00 112.68 15400. 136.68
282 725.00 112.64 15400. 136.71
95 725.00 112.02 15400. 137.47
111 725.00 112.01 15400. 137.49
66 725.00 112.01 15400. 137.49
91 725.00 111.96 15400. 137.55
534 725.00 111.96 15400. 137.55
107 725.00 111.95 15400. 137.56
17 725.00 111.94 15400. 137.57
265 725.00 111.91 15400. 137.61
18 725.00 111.84 15400. 137.69
266 725.00 111.81 15400. 137.73
3 725.00 111.78 15400. 137.77
283 725.00 111.75 15400. 137.81
96 725.00 111.39 15400. 138.25
112 725.00 111.38 15400. 138.26
92 725.00 111.07 15400. 138.65
108 725.00 111.05 15400. 138.67
19 725.00 110.95 15400. 138.80
267 725.00 110.92 15400. 138.84
4 725.00 110.89 ~15400. 138.88
284 725.00 110.86 15400. 138.92
93 725.00 110.17 15400. 139.78
109 725.00 110.16 15400. 139.79
20 725.00 110.06 15400. 139.93
268 725.00 110.03 15400. 139.96
5 725.00 110.00 15400. 140.01
285 725.00 109.96 15400. 140.05
94 725.00 109.28 15400. 140.92
110 725.00 109.27 15400. 140.94
21 725.00 109.16 15400. 141.07
269 725.00 109.13 15400. 141.11
6 725.00 109.10 15400. 141.15
286 725.00 109.07 15400. 141.19
7 725.00 108.54 15400. 141.89
287 725.00 108.48 15400. 141.97
22 725.00 108.27 15400. 142.23
270 725.00 108.24 15400. 142.28
523 725.00 108.12 15400. 142.43
1001 725.00 108.10 15400. 142.46
524 725.00 108.02 15400. 142.57
1002 725.00 108.00 15400. 142.60
8 725.00 107.91 15400. 142.71
288 725.00 107.85 15400. 142.79
525 725.00 107.11 15400. 143.78
1003 725.00 107.08 15400. 143.81
526 725.00 106.20 15400. 145.02
1004 725.00 106.17 15400. 145.05
HI-STAR FSAR Rev. 0
REPORT HI-2012610

3.AA-28

i S’



Table 3.AA.2 (continued)

23 725.00 105.72 15400. 145.66
271 725.00 105.67 15400. 145.74
527 725.00 105.28 15400. 146.27

1005 725.00 105.26 15400. 146.30

24 725.00 105.09 15400. 146.53
272 725.00 105.04 15400. 146.61
528 725.00 104.37 15400. 147.55

1006 725.00 104.35 15400. 147.58

16 725.00 -88.315 15400. 174.38

15 725.00 -88.233 15400. 174.54
296 725.00 -88.193 15400. 174.62
295 725.00 ~88.111 15400. 174.78

1057 725.00 -79.802 15400. 192.98
1058 725.00 -79.754 15400. 193.09
250 725.00 -77.674 15400. 198.27
806 725.00 -77.342 15400. 199.12

14 725.00 -77.320 15400. 199.17
294 725.00 -77.227 15400. 199.41
249 725.00 -76.780 15400. 200.57
805 725.00 -76.449 15400. 201.44

13 725.00 -76.427 15400. 201.50
293 725.00 -76.334 15400. 201.75
248 725.00 -75.887 15400. 202.93
804 725.00 -75.555 15400. 203.82

12 725.00 -75.533 15400. 203.88
292 725.00 ~75.440 15400. 204.14
247 725.00 ~74.994 15400. 205.35
803 725.00 -74.662 15400. 206.26

11 725.00 ~74.640 15400. 206.32
291 725.00 ~74.547 15400. 206.58
206 725.00 - ~74.358 15400. 207.11
586 725.00 -74.131 15400. 207.74
246 725.00 ~74.100 15400. 207.83
802 725.00 ~73.769 15400. 208.76

10 725.00 -73.747 15400. 208.82
290 725.00 -73.654 15400. 209.09
205 725.00 ~73.465 15400. 209.62
585 725.00 ~73.238 15400. 210.27
245 725.00 -73.207 15400. 210.36
801 725.00 ~72.875 15400. 211.32

9 725.00 -72.853 15400. 211.38
289 725.00 -72.760 15400. 211.65
204 725.00 -72.571 15400. 212.20
584 725.00 -72.345 15400. 212.87
203 725.00 -71.678 15400. 214.85
583 725.00 -71.451 15400. 215.53
202 725.00 -70.785 15400. 217.56
162 725.00 -70.769 15400. 217.61
236 725.00 -70.624 15400. 218.06
824 725.00 -70.622 15400. 218.06
322 725.00 -70.563 15400. 218.25
582 725.00 -70.558 15400. 218.26
235 725.00 -70.543 . 15400. 218.31
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Table 3.AA.2 (continued)

823  725.00 -70.541 15400. 218.31 .
234  725.00 -69.914 15400. 220.27
B22  725.00 -69.912 15400. 220.28
201  725.00 -69.891 15400. 220.34
161  725.00 -69.876 15400. 220.39
321 725.00 -69.670 15400. 221.04
581 725.00 -69.665 15400. 221.06
233 725.00 -69.187 15400. 222.58
821  725.00 -69.186 15400. 222.59
160  725.00 -68.982 15400. 223.25
320 725.00 -68.776 15400. 223.91
232 725.00 -68.461 15400. 224.94
820  725.00 -68.460 15400. 224.95
159  725.00 -68.089 15400. 226.17
319 725.00 -67.883 15400 226.86
231 725.00 -67.735 15400. 227.36
819  725.00 -67.733 15400. 227.36
158  725.00 -67.196 15400. 229.18
230 725.00 -67.009 15400. 229.82
818  725.00 ~-67.007 15400. 229.83
318 725.00 -66.990 15400. 229.89
157  725.00 -66.302 15400. 232,27
229 725.00 -66.282 15400. 232.34
817 725.00 -66.281 15400. 232.34
317  725.00 -66.096 15400. 232,99
252 725.00 -56.710 15400. 271.56
251  725.00 -56.629 15400. 271.94
808  725.00 ~-56.348 15400. 273.30
807 725.00 -56.267 15400. 273.70
560  725.00 -48.700 15400. 316.22
60 725.00 ~48.639 15400. 316.62
559  725.00 -48.619 15400. 316.75
59 725,00 -48.558 15400. 317.15
558  725.00 -47.990 15400. 320.90
58  725.00 -47.929 15400. 321.31
557  725.00 -47.264 15400. 325.83
57  725.00 -47.203 15400. 326.25
556  725.00 -46.538 15400. 330.92
56  725.00 -46.476 15400. 331.35
555  725.00 -45.811 15400. 336.16
55  725.00 -45.750 15400. 336.61
554  725.00 -45.085 15400. 341.58
54  725.00 -45.024 15400. 342,04
208  725.00 ~40.542 15400. 379.85
207  725.00 -40.461 15400. 380.61
588  725.00 -40.257 15400. 382.54
587 725,00 -40.176 15400. 383.31
506  725.00 -37.465 15400. 411.05
974  725.00 -37.049 15400. 415.67
505  725.00 -36.572 15400. 421.09
973  725.00 -36.156 15400. 425,94
504  725.00 -35.679 15400. 431.63
972  725.00 -35.262 15400. 436.73
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Table 3.AA.2 (continued)
118 725.00 -34.910 15400. 441.13
102 725.00 -34.802 15400. 442.51
503 725.00 -34.785 15400. 442.71
971 725.00 -34.369 15400. 448.08
117 725.00 ~34.017 15400. 452.72
101 725.00 -33.909 15400. 454.16
502 725.00 -33.892 15400. 454.38
970 725.00 -33.476 15400. 460.04
116 725.00 -33.124 15400. 464.92
100 725.00 -33.015 15400. 466.45
501 725.00 -32.999 15400. 466.68
969 725.00 -32.582 15400. 472.65
115 725.00 -32.230 15400. 477.81
99  725.00 -32.122 15400. 479.42
114 725.00 -31.337 15400. 491.43
98 725.00 -31.229 15400. 493.14
113 725.00 -30.444 15400. 505.85
97 725.00 -30.335 15400. 507.66
542  725.00 -30.242 15400. 509.23
74 725.00 -30.225 15400. 509.51
541 725.00 -29.349 15400. 524.73
73 725.00 -29.332 15400. 525.03
1012 725.00 ~28.516 15400. 540.04
522 725.00 ~28.484 15400. 540.65
540 725.00 -28.455 15400. 541.20
72 725.00 -28.438 15400. 541.52
1011 725.00 -27.605 15400. 557.88
~— 521  725.00 -27.572 15400. 558.53
539  725.00 -27.562 15400. 558.74
71 725.00 -27.545 15400. 559.08
1010 725.00 - =-26.693 15400. 576.94
538 725.00 ~-26.669 15400. 577.46
520 725.00 -26.660 15400. 577.63
70  725.00 -26.652 15400. 577.82
30 725.00 -26.308 15400. 585.37
278 725.00 -26.270 15400. 586.23
1009  725.00 -25.781 15400. 597.34
537  725.00 -25.775 15400. 597.47
69 725.00 -25.758 15400. 597.86
519  725.00 -25.749 15400. 598.09
164 725.00 -25.421 15400. 605.80
29 725.00 -25.415 15400. 605.95
277 725.00 -25.376 15400. 606.86
163 725.00 ~25.340 15400. 607.74
324 725.00 -25.212 15400. 610.82
323 725.00 ~25.131 15400. 612.79
1008 725.00 -24.869 15400. 619.25
518  725.00 -24.837 15400. 620.05
28  725.00 -24.522 15400. 628.02
276 725.00 -24.483 15400. 629.01
1007  725.00 -23.957 15400. 642.82
517 725.00 -23.925 15400. 643.68
27 725.00 -23.628 15400. 651.76
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Table 3.AA.2 (continued)

275 725.00 -23.590 15400. 652.83
26 725.00 -22.735 15400. 677.37
274 725.00 ~22.696 15400. 678.52
25 725.00 ~21.842 15400. 705.08
273 725.00 -21.803 15400. 706.32
76 725.00 -18.195 15400. 846.40
544 725.00 -18.182 15400. 846.97
75 725.00 -18.114 15400. 850.19
543 725.00 -18.101 15400. 850.77
120 725.00 -10.055 15400. 1531.6
119 725.00 -9.9738 15400. 1544.0
104 725.00 -9.9200 15400. 1552.4
244 725.00 -9.8933 15400. 1556.6
800 725.00 -9.8872 15400. 1557.6
103 725.00 -9.8388 15400. 1565.2
243 725.00 -9.8121 15400. 1569.5
799 725.00 -9.8059 15400. 1570.5
791 725.00 -9.0493 15400. 1701.8
1049 725.00 -9.0282 15400. 1705.8
242 725.00 -8.8264 15400. 1744.8
798 725.00 -8.8220 15400. 1745.6
241 725.00 -7.9330 15400. 1941.3
797 725.00 -7.9287 15400. 1942.3
790 725.00 -7.6119 15400. 2023.1
1048 725.00 -7.5909 15400. 2028.7
240 725.00 -7.0397 15400. 2187.6
796 725.00 -7.0353 15400. 2188.9
789 725.00 -6.7000 15400. 2298.5
1047 725.00 -6.6790 15400. 2305.7
239 725.00 ~-6.1464 15400. 2505.5
795 725.00 -6.1420 15400. 2507.3
788 725.00 -5.7882 15400. 2660.6
1046 725.00 -5.7671 15400. 2670.3
238 725.00 -5.2530 15400. 2931.6
794 725.00 -5.2487 15400. 2934.1
787 725.00 ~4.8763 15400. 3158.2
1045 725.00 -4.8552 15400. 3171.8
237 725.00 ~-4.3597 15400. 3532.3
793 725.00 -4.3554 15400. 3535.9
1062 725.00 -4.0305 15400. 3820.8
1060 725.00 -4.0152 15400. 3835.5
32 725.00 -3.0702 15400. 5016.0
280 725.00 -3.0570 15400. 5037.6
31 725.00 -2.9890 15400. 5152.3
279 725.00 -2.9758 15400. 5175.1
567 725.00 -.94117 15400. 16363.
77 725.00 ~-.90545 15400. 17008.
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Table 3.AA.3

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: F2 (See Table 3.1.3)

SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT PREVIOUS PREVIOUS
ELEM REF TEMP PL+PB ALLOW SF
390 725.00 8255.6 23100. 2.7981
396 725.00 8255.6 23100. 2.7981
391 725.00 7345.8 23100. 3.1446
385 725.00 7345.2 23100. 3.1449
392 725.00 7127.1 23100. 3.2412
386 725.00 7126.5 23100. 3.2414
660 725.00 7115.2 23100. 3.2466
654 725.00 7115.0 23100. 3.2467
434 725.00 7109.2 23100. 3.2493
440 725.00 7109.0 23100. 3.2494
377 725.00 6405.8 23100. 3.6061
361 725.00 6401.4 23100. 3.6086
378 725.00 6170.8 23100. 3.7435
362 725.00 6166.6 23100. 3.7460
157 725.00 6088.2 23100. "3.7942
317 725.00 6086.2 23100. 3.7955
649 725.00 6027.1 23100. 3.8327
435 725.00 6020.8 23100. 3.8367
655 725.00 5999.9 23100. 3.8501
170 725.00 5995.1 23100. 3.8532
429 725.00 5993.3 23100. 3.8543
176 725.00 5993.2 23100. 3.8543
352 725.00 5992.3 23100. 3.8550
346 725.00 5990.4 23100. 3.8561
704 725.00 5927.8 23100. 3.8969
698 725.00 5927.8 23100. 3.8969
650 725.00 5861.6 23100. 3.9409
436 725.00 5855.6 23100. 3.9450
158 725.00 5851.2 23100. 3.9479
318 725.00 5849.2 23100. 3.9492
656 725.00 5835.0 23100. 3.9589
430 725.00 5828.6 23100. 3.9632
880 725.00 5776.9 23100. 3.9987
874 725.00 5776.8 23100. 3.9988
478 725.00 5773.8 23100. 4.0008
484 725.00 5773.6 23100. 4.0009
384 725.00 5729.0 23100. 4.0321
368 725.00 5725.9 23100. 4.0343
382 725.00 5334.9 23100. 4.3300
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Table 3.AA.3 (continued)

366 725.00 5330.4 23100. 4.3336
162 725.00 5277.5 23100. 4.3771
322 725.00 5275.7 23100. 4.3786
171 725.00 5169.6 23100. 4.4685
341 725.00 5166.6 23100. 4.4710
383 725.00 5138.9 23100. 4.4952
367 725.00 5136.2 23100. 4.4975
641 725.00 5087.0 23100. 4.5410
405 725.00 5081.5 23100. 4.5459
164 725.00 5053.9 23100. 4.5707
324 725.00 5051.3 23100. 4.5731
172 725.00 5046.9 23100. 4.5771
342 725.00 5044.1 23100. 4.5796
393 725.00 4945.6 23100. 4.6708
387 725.00 4945.1 23100. 4.6713
632 725.00 4943.2 23100. 4.6731
428 725.00 4939.2 23100. 4.6769
642 725.00 4904.0 23100. 4.7104
406 725.00 4898.8 23100. 4.7154
616 725.00 4855.7 23100. 4.7573
648 725.00 4855.1 23100. 4.7579
610 725.00 4854.1 23100. 4.7588
214 725.00 4852.6 23100. 4.7604
220 725.00 4851.0 23100. 4.7619
412 725.00 4849.9 23100. 4.7630
165 725.00 4818.9 -23100. 4.7936
347 725.00 4816.2 23100. 4.7963
625 725.00 4731.6 23100. 4.8820
421 725.00 4727.5 23100. 4.8863
166 725.00 4703.9 23100. 4.9108
348 725.00 4701.3 23100. 4,9135
693 725.00 4632.2 23100. 4.9869
699 725.00 4631.9 23100. 4.9872
869 725.00 4574.6 23100. 5.0496
479 725.00 4571.7 23100. 5.0528
748 725.00 4566.2 23100. 5.0589
742 725.00 4565.9 23100. 5.0592
918 725.00 4563.2 23100. 5.0622
924 725.00 4562.9 23100. 5.0625
626 725.00 4558.4 23100. 5.0676
422 725.00 4554.4 23100. 5.0720
875 725.00 4547.5 23100. 5.0797
473 725.00 4544.0 23100. 5.0836
694 725.00 4522.6 23100. 5.1077
700 725.00 4522.3 23100. 5.1080
870 725.00 4469.6 23100. 5.1683
480 725.00 4466.8 23100. 5.1715
631 725.00 4459.6 23100. 5.1799
427 725.00 4455.7 23100. 5.1844
389 725.00 4452.8 23100. 5.1878
395 725.00 4452.6 23100. 5.1879
876 725.00 4443.0 23100. 5.1992
474 725.00 4439.7 23100. 5.2031
HI-STAR FSAR Rev. 0
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Table 3.AA.3 (continued)

163 725.00 4418.2 23100. 5.2283
323 725.00 4415.7 23100. 5.2313
581 725.00 4371.6 23100. 5.2841
647 725.00 4366.0 23100. 5.2%09
201 725.00 4365.5 23100. 5.2915
411 725.00 4361.1 23100. 5.2969
630 725.00 4348.9 23100. 5.3117
426 725.00 4346.3 23100. 5.3149
586 725.00 4246.9 23100. 5.4393
206 725.00 4241.9 23100. 5.4457
582 725.00 4194.8 23100. 5.5068
202 725.00 4188.9 23100. 5.5145
588 725.00 4180.9 23100. 5.5251
208 725.00 4176.7 23100. 5.5307
646 725.00 4166.1 23100. 5.5447
410 725.00 4161.4 23100. 5.5510
651 725.00 4156.2 23100. 5.5579
437 725.00 4152.6 23100. 5.5628
657 725.00 4135.0 23100. 5.5865
431 725.00 4131.1 23100. 5.5918
852 725.00 4081.9 23100. 5.6591
472 725.00 4081.6 23100. 5.6596
379 725.00 4052.7 23100. 5.7000
363 725.00 4050.4 23100. 5.7032
676 725.00 4047.2 23100. 5.7076
692 725.00 4045.7 23100. 5.7098
861 725.00 4024.6 23100. 5.7398
449 725.00 4020.4 23100. 5.7458
1006 725.00 3984.6 23100. 5.7974
528 725.00 3982.6 23100. 5.8002
333 725.00 3956.1 23100. 5.8391
141 725.00 3955.6 23100. 5.8398
862 725.00 3879.4 23100. 5.9545
450 725.00 3875.4 23100. 5.9607
605 725.00 3832.3 23100. 6.0277
215 725.00 3828.5 23100. 6.0337
97 725.00 3826.1 23100. 6.0375
334 725.00 3825.0 23100. 6.0392
142 725.00 3824.6 23100. 6.0399
113 725.00 3823.8 23100. 6.0411
1012 725.00 3823.1 23100. 6.0423
522 725.00 3819.5 23100. 6.0478
659 725.00 3793.7 23100. 6.0890
433 725.00 3790.2 23100. 6.0947
653 725.00 3788.2 23100. 6.0979
439 725.00 3784.6 23100. 6.1037
25 725.00 3784.0 23100. 6.1046
273 725.00 3780.1 23100. 6.1110
606 725.00 3763.3 23100. 6.1383
216 725.00 3759.6 23100. 6.1444
132 725.00 3744.2 23100. 6.1696
126 725.00 3744.2 23100. 6.1696
173 725.00 3724.1 23100. 6.2029
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Table 3.AA.3 (continued)

343 725.00 3722.4 23100. 6.2057
159 725.00 3714.5 23100. 6.2189
319 725.00 3713.2 23100. 6.2211
851 725.00 3702.2 23100. 6.2396
471 725.00 3701.7 23100. 6.2405

98 725.00 3690.4 23100. 6.2594
114 725.00 3688.3 23100. 6.2631
675 725.00 3666.2 23100. 6.3007
691 725.00 3665.0 23100. 6.3029
587 725.00 3648.6 23100. 6.3311
207 725.00 3644.8 23100. 6.3377
26 725.00 3641.5 23100. 6.3436
274 725.00 3637.7 23100. 6.3502
32 725.00 3586.4 23100. 6.4409
280 725.00 3582.6 23100. 6.4478
465 725.00 3551.2 23100. 6.5049
845 725.00 3550.3 23100. 6.5066
611 725.00 3535.7 23100. 6.5333
209 725.00 3532.5 23100. 6.5393
836 725.00 3503.6 23100. 6.5932
258 725.00 3503.4 23100. 6.5936
830 725.00 3501.8 23100. 6.5966
264 725.00 3501.5 23100. 6.5971
612 725.00 3473.2 23100. 6.6510
210 725.00 3470.1 23100. 6.6569
167 725.00 3450.1 23100. 6.6955
349 725.00 3448.6 23100. 6.6984
466 725.00 3431.6 23100. 6.7315
846 725.00 3430.8 23100. 6.7332
808 725.00 3406.5 23100. 6.7811
252 725.00 3406.0 23100. 6.7821
38 725.00 3388.0 23100. 6.8181

44 725.00 3386.3 23100. 6.8216
308 725.00 3385.1 23100. 6.8241
302 725.00 3383.3 23100. 6.8276
669 725.00 3372.2 23100. 6.8500
685 725.00 3369.3 23100. 6.8560
148 725.00 3353.4 23100. 6.8886
340 725.00 3351.9 23100. 6.8915
866 725.00 3343.7 23100. 6.9086
454 725.00 3339.6 23100. 6.9171
695 725.00 3317.2 23100. 6.9636
701 725.00 3317.0 23100. 6.9642
871 725.00 3304.5 23100. 6.9904
481 725.00 3302.9 23100. 6.9938
877 725.00 3283.3 23100. 7.0356
475 725.00 3281.2 23100. 7.0400
30 725.00 3272.9 23100. 7.0580
278 725.00 3269.3 23100. 7.0658
670 725.00 3252.6 23100. 7.1019
643 725.00 3251.4 23100. 7.1046
686 725.00 3249.8 23100. 7.1081
407 725.00 3248.1 23100. 7.1119
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Table 3.AA.3 (continued)
470 725.00 3232.7 23100. 7.1458
850 725.00 3231.8 23100. 7.1477
737 725.00 3199.9 23100. 7.2191
968 725.00 3199.0 23100. 7.2209
962 725.00 3199.0 23100. 7.2209
919 725.00 3196.4 23100. 7.2268
801 725.00 3196.4 23100. 7.2269
245 725.00 3195.2 23100. 7.2295
806 725.00 3175.4 23100. 7.2747
250 725.00 3173.7 23100. 7.2786
736 725.00 3152.0 23100. 7.3286
738 725.00 3150.8 23100. 7.3315
896 725.00 3150.7 23100. 7.3318
920 725.00 3147.5 23100. 7.3392
743 725.00 3144.9 23100. 7.3453
674 725.00 3144.3 23100. 7.3467
690  725.00 3142.1 23100. 7.3518
913 725.00 3141.5 23100. 7.3531
31 725.00 3123.2 23100. 7.3962
169 725.00 3119.8 23100. 7.4043
279 725.00 3119.7 23100. 7.4046
351 725.00 3118.1 23100. 7.4085
703 725.00 3101.1 23100. 7.4490
697 725.00 3101.0 23100. 7.4491
868 725.00 3099.5 23100. 7.4528
744  725.00 3097.0 23100. 7.4588
456 725.00 3096.1 23100. 7.4609
914 725.00 3093.8 23100. 7.4665
381 725.00 3093.6 23100. 7.4671
365 725.00 3091.0 23100. 7.4734
802 725.00 . 3068.9 23100. 7.5272
246 725.00 3067.8 23100. 7.5298
175 725.00 3049.0 23100. 7.5762
345 725.00 3047.3 23100. 7.5804
161  725.00 3017.6 23100. 7.6552
321 725.00 3016.4 23100. 7.6580
879  725.00 2995.8 23100. 7.7108
477 725.00 2993.9 23100. 7.7156
627  725.00 2992.2 23100. 7.7200
873 725.00 2990.3 23100. 7.7249
423 725.00 2989.4 23100. 7.7274
483 725.00 2988.3 23100. 7.7301
807 725.00 2972.3 23100. 7.7717
251 725.00 2972.0 23100. 7.7725
147 725.00 2950.2 23100. 7.8301
339 725.00 2948.6 23100. 7.8343
607 725.00 2920.0 23100. 7.9108
217 725.00 2917.7 23100. 7.9172
867 725.00 2915.1 23100. 7.9243
455  725.00 2911.8 23100. 7.9332
102 725.00 2897.4 23100. 7.9726
118 725.00 2894.9 23100. 7.9796
735  725.00 2875.7 23100. 8.0327
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895 725.00 2874.4 23100. 8.0364
597 725.00 2819.6 23100. 8.1926
185 725.00 2818.5 23100. 8.1958
104 725.00 2812.0 23100. 8.2149
338 725.00 2811.9 23100. 8.2150
146 725.00 2811.5 23100. 8.2163
120 725.00 2810.0 23100. 8.2205
598 725.00 2735.7 23100. 8.4440
186 725.00 2734.6 23100. 8.4473
613 725.00 2688.3 23100. 8.5929
211 725.00 2686.4 23100. 8.5988
121 725.00 2665.3 23100. 8.6669
127 725.00 2665.0 23100. 8.6679
629 725.00 2659.5 23100. 8.6857
425 725.00 2658.0 23100. 8.6907
122 725.00 2645.6 23100. 8.7314
128 725.00 2645.3 23100. 8.7325
335 725.00 2635.8 23100. 8.7638
143 725.00 2635.7 23100. 8.7643
583 725.00 2596.8 23100. 8.8954
203 725.00 2593.2 23100. 8.9078
863 725.00 2564.5 23100. 9.0075
451 725.00 2562.1 23100. 9.0159
604 725.00 2543.2 23100. 9.0829
192 725.00 2542.8 23100. 9.0844
544 725.00 2528.2 23100. 9.1370
585 725.00 2525.7 23100. 9.1460
76 725.00 2525.1 23100. 9.1480
205 725.00 2523.0 23100. 9.1559 N
982 725.00 2489.4 23100. 9.2795
514 725.00 2489.1 23106. 9.2805
739 725.00 2486.3 23100. 9.2909
921 725.00 2484.3 23100. 9.2985
713 725.00 2475.5 23100. 9.3313
305 725.00 2471.0 23100. 9.3485
99 725.00 2460.6 23100. 9.3879
115 725.00 2459.4 23100. 9.3926
615 725.00 2449.3 23100. 9.4311
213 725.00 2447.5 23100. 9.4384
745 725.00 2443.3 23100. 9.4543
915 725.00 2441.4 23100. 9.4619
792 725.00 2423.8 23100. 9.5305
1050 725.00 2420.5 23100. 9.5435
786 725.00 2398.1 23100. 9.6327
825 725.00 2396.9 23100. 9.6375
259 725.00 2396.5 23100. 9.6392
1056 725.00 2394.9 23100. 9.6456
718 725.00 2394.1 23100. 9.6488
645 725.00 2390.3 23100. 9.6640
910 725.00 2390.2 23100. 9.6646
609 725.00 2389.5 23100. 9.6674
714 725.00 2388.7 23100. 9.6706
826 725.00 2388.2 23100. 9.6727
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Table 3.AA.3 (continued)
260 725.00 2387.8 23100. 9.6744
1007 725.00 2387.7 23100. 9.6744
219 725.00 2387.7 23100. 9.6745
409 725.00 2387.5 23100. 9.6755
720 725.00 2385.7 23100. 9.6827
517 725.00 2384.5 23100. 9.6877
206 725.00 2384.3 23100. 9.6883
912 725.00 2383.2 23100. 9.6928
1001 725.00 2382.0 23100. 9.6979
523 725.00 2379.9 23100. 9.7061
1008 725.00 2368.6 23100. 9.7528
518 725.00 2365.4 23100. 9.7656
103 725.00 2362.0 23100. 9.7800
1002 725.00 2360.7 23100. 9.7854
119 725.00 2360.2 23100. 9.7872
524 725.00 2358.7 23100. 9.7934
394 725.00 2358.3 23100. 9.7951
388 725.00 2358.0 23100. 9.7966
27 725.00 2349.8 23100. 9.8308
275 725.00 2347.5 23100. 9.8403
467 725.00 2345.7 23100. 9.8476
847 725.00 2345.5 23100. 9.8487
572 725.00 2324.6 23100. 9.9374
566 725.00 2323.5 23100. 9.9417
82 725.00 2321.6 23100. 9.9500
88 725.00 2320.6 23100. 9.9543
39 725.00 2303.1 23100. 10.030
297 725.00 2299.5 23100. ~10.046
40 725.00 2298.9 23100. 10.048
791 725.00 2296.2 23100. 10.060
298 725.00 2295.5 23100. 10.063
719 725.00 2295.3 23100. 10.064
1049 725.00 2293.6 23100. 10.072
911 725.00 2292.9 23100. 10.075
747 725.00 2291.1 23100. 10.082
917 725.00 2289.3 23100. 10.090
741 725.00 2280.0 23100. 10.132
923 725.00 2278.3 23100. 10.139
123 725.00 2243.9 23100. 10.295
129 725.00 2243.6 23100. 10.296
603 725.00 2236.9 23100. 10.327
191 725.00 2236.5 23100. 10.328
729 725.00 2175.3 23100. 10.619
889 725.00 2173.1 23100. 10.630
543 725.00 2171.6 23100. 10.637
75 725.00 2168.8 23100. 10.651
671 725.00 2166.3 23100. 10.663
687 725.00 2164.6 23100. 10.672
542 725.00 2128.3 23100. 10.854
74 725.00 2125.2 23100. 10.870
730 725.00 2110.3 23100. 10.946
890 725.00 2108.2 23100. 10.957
827 725.00 2084.6 23100. 11.081
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Table 3.AA.3 (continued)

261  725.00 2084.3 23100. 11.083
652 725.00 2045.0 23100. 11.296
831  725.00 2044.7 23100. 11.298
253 725.00 2044.5 23100. 11.298
438 725.00 2043.8 23100. 11.303
832  725.00 2043.7 23100. 11.303
254  725.00 2043.6 23100. 11.304
41 725.00 2035.9 23100. 11.346
537  725.00 2035.0 23100. 11.351
299 725.00 2033.7 23100. 11.358
69  725.00 2030.9 23100. 11.374
658  725.00 2029.2 23100. 11.384
432 725.00 2027.7 23100. 11.392
469  725.00 2023.6 23100. 11.415
849  725.00 2023.3 23100. 11.417
977  725.00 2008.1 23100. 11.503
509  725.00 2008.1 23100. 11.504
734 725.00 2003.6 23100. 11.529
894  725.00 2002.5 23100. 11.536
174 725.00 1995.5 23100. 11.576
344 725.00 1994.9 23100. 11.580
1009 725.00 1971.4 23100. 11.717
33 725.00 1970.3 23100. 11.724
34 725.00 1970.3 23100. 11.724
519 725.00 1969.7 23100. 11.728
599  725.00 1968.2 :23100. 11.737
303 725.00 1967.8 23100. 11.739
304  725.00 1967.8 23100. 11.739
187  725.00 1967.4 23100. 11.742
538 725,00 1955.6 23100. 11.812
70 725.00 1951.6 23100. 11.836
1005  725.00 1947.1 23100. 11.864
527  725.00 1945.9 23100. 11.871
1003 725.00 1944.6 23100. 11.879
525  725.00 1943.5 23100. 11.886
978  725.00 1939.5 23100. 11.910
510  725.00 1939.5 23100. 11.910
974  725.00 1935.8 23100. 11.933
673  725.00 1934.7 23100. 11.940
689  725.00 1933.7 23100. 11.946
506  725.00 1932.7 23100. 11.952
803  725.00 1911.7 23100. 12.084
247 725.00 1911.3 23100. 12.086
865  725.00 1905.6 23100. 12.122
380  725.00 1904.2 23100. 12.131
364  725.00 1903.7 23100. 12.134
453 725.00 1903.1 23100. 12.138
805  725.00 1895.0 23100. 12.190
249 725.00 1894.0 23100. 12.197
24 725.00 1884.4 23100. 12.258
272 725.00 1881.7 23100. 12.276
29 725.00 1861.5 23100. 12.409
277 725.00 1859.4 23100. 12.423
HI-STAR FSAR Rev. 0
REPORT HI-2012610

3.AA-40



Table 3.AA.3 (continued)

833 725.00 1809.4 23100. 12.767
255 725.00 1809.3 23100. 12.767
1011 725.00 1804.5 23100. 12.801
521 725.00 1802.3 23100. 12.817
168 725.00 1790.4 23100. 12.902
350 725.00 1790.0 23100. 12.905

35 725.00 1773.3 23100. 13.026
305 725.00 1772.0 23100. 13.036

16 725.00 1763.3 23100. 13.100
296 725.00 1762.8 23100. 13.104
981 725.00 1736.1 23100. 13.306
513 725.00 1735.6 23100. 13.310
872 725.00 1733.7 23100. 13.324
482 725.00 1733.2 23100. 13.328
958 725.00 1726.3 23100. 13.381
957 725.00 1726.3 23100. 13.381
963 725.00 1726.1 23100. 13.383
964 725.00 1726.1 23100. 13.383
940 725.00 1721.3 23100. 13.420
956 725.00 1721.3 23100. 13.420
131 725.00 1721.0 23100. 13.422
125 725.00 1721.0 23100. 13.423
8178 725.00 1717.8 23100. 13.447
476 725.00 1717.0 23100. 13.454
1057 725.00 1714.5 23100. 13.473
1058 725.00 1711.5 23100. 13.497
696 725.00 1706.0 23100. 13.540
702 725.00 1705.9 23100. 13.542
602. 725.00 1687.7 23100. 13.687
190 725.00 1687.2 23100. 13.691
608 725.00 1671.0 23100. 13.824
218 725.00 1670.0 23100. 13.832
939 725.00 1669.1 23100. 13.840
955 725.00 1669.1 23100. 13.840
835 725.00 1647.9 23100. 14.018
257 725.00 1647.7 23100. 14.019
244 725.00 1640.4 23100. 14.082
800 725.00 l640.1 23100. 14.085

23 725.00 1622.0 23100. 14.241
271 725.00 1619.5 23100. 14.264
959 725.00 1614.3 23100. 14.309
965 725.00 1614.2 23100. 14.310
229 725.00 1614.0 23100. 14.312
817 725.00 1613.7 23100. 14.315
715 725.00 1595.2 23100. 14.481
907 725.00 1592.5 23100. 14.506

17 725.00 1586.2 23100. 14.563
265 725.00 1583.0 23100. 14.593
829 725.00 1576.8 23100. 14.650
263 725.00 1576.7 23100. 14.651
230 725.00 1576.4 23100. 14.654
818 725.00 1576.1 23100. 14.657

37 725.00 1569.7 23100. 14.717
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Table 3.AA.3 (continued)

644 725.00 1568.5 23100. 14.728
307 725.00 1567.8 23100. 14.734
408 725.00 1567.0 23100. 14.741
289 725.00 1551.0 23100. 14.893
9 725.00 1550.6 23100. 14.898
101 725.00 1548.0 23100. 14.923
160 725.00 1547.4 23100. 14.928
320 725.00 1546.8 23100. 14.934
15 725.00 1546.6 23100. 14.936
117 725.00 1546.3 23100. 14.939
295 725.00 1546.0 23100. 14.942
89 725.00 1538.0 23100. 15.020
105 725.00 1538.0 23100. 15.020
18 725.00 1537.4 23100. 15.025
266 725.00 1534.4 23100. 15.055
969 725.00 1532.2 23100. 15.076
501 725.00 1529.4 23100. 15.104
290 725.00 1518.2 23100. 15.215
10 725.00 1517.8 23100. 15.219
731 725.00 1512.2 23100. 15.275
891 725.00 1510.6 23100. 15.292
43 725.00 1501.8 23100. 15.381
301 725.00 1500.1 23100. 15.399
337 725.00 1499.6 23100. 15.404
145 725.00 1499.4 23100. 15.406
90 725.00 1497.7 23100. 15.423
106 725.00 1497.7 23100. 15.423
614 725.00 1497.6 23100. 15.425
212 725.00 1496.9 23100. 15.431
717 725.00 1477.4 23100. 15.636
909 725.00 1475.1 23100. 15.660
970 725.00 1467.7 23100. 15.739
967 725.00 1465.7 23100. 15.760
961 725.00 1465.7 23100. 15.761
502 725.00 1465.0 23100. 15.768
124 725.00 1436.3 23100. 16.083
130 725.00 1436.1 23100. 1l6.085
144 725.00 1416.5 23100. 16.308
336 725.00 1416.3 23100. 16.310
740 725.00 1416.0 23100. 16.313
922 725.00 1415.2 23100. 16.323
628 725.00 1395.7 23100. 16.550
424 725.00 1394.0 23100. 16.571
243 725.00 1389.0 23100. 16.630
799 725.00 1388.7 23100. 16.634
746 725.00 1383.9 23100. 16.692
916 725.00 1383.1 23100. 16.701
828 725.00 1375.2 23100. 16.797
262 725.00 1375.1 23100. 16.799
42 725.00 1367.1 23100. 16.898
300 725.00 1366.2 23100. 16.908
111 725.00 1339.0 23100. 17.251
95 725.00 1338.4 23100. 17.259
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Table 3.AA.3 (continued)
949 725.00 1330.5 23100. 17.362
933 725.00 1330.3 23100. 17.364
979  725.00 1309.4 23100. 17.641
511 725.00 1309.2 23100. 17.645
1 725.00 1306.9 23100. 17.675
281 725.00 1304.3 23100. 17.710
96 725.00 1300.4 23100. 17.763
563 725.00 1300.4 23100. 17.763
562 725.00 1300.4 23100. 17.763
112 725.00 1299.7 23100. 17.774
84 725.00 1298.4 23100. 17.791
85 725.00 1298.4 23100. 17.791
777 725.00 1296.4 23100. 17.818
950 725.00 1295.0 23100. 17.838
934 725.00 1294.8 23100. 17.841
1025 725.00 1294.4 23100. 17.846
22 725.00 1289.3 23100. 17.917
270 725.00 1285.9 23100. 17.964
733 725.00 1282.3 23100. 18.015
893 725.00 1281.7 23100. 18.023
541  725.00 1281.5 23100. 18.026
73 725.00 1279.8 23100. 18.050
2 725.00 1276.7 23100. 18.093
938 725.00 1275.6 23100. 18.110
954 725.00 1275.5 23100. 18.110
282 725.00 1274.2 23100. 18.129
8 725.00 1245.7 23100. 18.544
288 725.00 1244.5 23100. 18.562
848 725.00 1229.9 23100. 18.783
468 725.00 1229.5 23100. 18.788
539 725.00 1228.4 23100. 18.805
71 725.00 1225.8 23100. 18.844
231 725.00 1225.8 23100. 18.845
819 725.00 1225.7 23100. 18.846
973  725.00 1222.3 23100. 18.898
505 725.00 1220.2 23100. 18.931
864  725.00 1219.3 23100. 18.945
452 725.00 1218.5 23100. 18.957
100  725.00 1200.5 23100. 19.243
116  725.00 1200.1 23100. 19.248
291 725.00 1183.0 23100. 19.526
11 725.00 1182.9 23100. 19.528
36 725.00 1170.6 23100. 19.733
600 725.00 1170.4 23100. 19.738
306 725.00 1170.3 23100. 19.739
188 725.00 1169.8 23100. 19.747
256 725.00 1169.3 23100. 19.756
834 725.00 1169.3 23100. 19.756
1010 725.00 1168.5 23100. 19.769
520 725.00 1168.1 23100. 19.777
7 725.00 1158.8 23100. 19.934
287 725.00 1158.1 23100. 19.946
569 725.00 1147.6 23100. 20.130
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Table 3.AA.3 (continued)

568 725.00 1147.6 23100. 20.130
78 725.00 1145.6 23100. 20.164
79 725.00 1145.6 23100. 20.164

789 725.00 1129.5 23100. 20.452

788 725.00 1129.5 23100. 20.452

1047 725.00 1127.9 23100. 20.480
1046 725.00 1127.9 23100. 20.480
1004 725.00 1122.8 23100. 20.574

526 725.00 1122.4 23100. 20.581

107 725.00 1121.1 23100. 20.605
91 725.00 1121.0 23100. 20.606

561 725.00 1119.4 23100. 20.636
83 725.00 1116.2 23100. 20.695

787 725.00 1106.6 23100. 20.874

1045 725.00 1103.9 23100. 20.926

960 725.00 1096.6 23100. 21.065

966 725.00 1096.5 23100. 21.067
19 725.00 1082.5 23100. 21.339

267 725.00 1080.7 23100. 21.375

564 725.00 1075.6 23100. 21.476
86 725.00 1074.9 23100. 21.491

672 725.00 1049.6 23100. 22.008

688 725.00 1049.0 23100. 22.021
28 725.00 1027.7 23100. 22.477

236 725.00 1027.5 23100. 22.482

785 725.00 1027.4 23100. 22,485

276 725.00 1026.9 23100. 22.495

824 725.00 1026.5 23100. 22.503

1055 725.00 1025.6 23100. 22.522 -

980 725.00 1013.2 23100. 22.800

512 725.00 1012.4 23100. 22.817

242 725.00 977.79 23100. 23.625

798 725.00 977.65 23100. 23.628

1059 725.00 976.57 23100. 23.654
1061 725.00 974.97 23100. 23.693

235 725.00 973.14 23100. 23.738

823 725.00 8972.21 23100. 23.760

584 725.00 968.51 23100. 23.851

204 725.00 967.17 23100. 23.884

3 725.00 966.73 23100. 23.895

283 725.00 965.13 23100. 23.934

951 725.00 963.59 23100. 23.973

935 725.00 963.42 23100. 23.977

570 725.00 961.25 23100. 24.031
80 725.00 960.52 23100. 24.050

1062 725.00 955.46 23100. 24.177
1060 725.00 953.94 23100. 24.215

571 725.00 922.62 23100. 25.037
81 725.00 920.88 23100. 25.085

554 725.00 914.90 23100. 25,249
54 725.00 913.43 23100. 25.289
94 725.00 906.09 23100. 25.494

110 725.00 905.72 23100. 25.505
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Table 3.AA.3 (continued)

732 725.00 883.80 23100. 26.137
565 725.00 883.13 23100. 26.157
892 725.00 882.65 23100. 26.171
87 725.00 881.41 23100. 26.208
783 725.00 879.35 23100. 26.269
782 725.00 879.35 23100. 26.269
1053 725.00 876.72 23100. 26.348
1052 725.00 876.72 23100. 26.348
971 725.00 873.85 23100. 26.435
503 725.00 872.16 23100. 26.486
820 725.00 850.72 23100. 27.154
232 725.00 850.59 23100. 27.158
937 725.00 844.01 23100. 27.369
953 725.00 843.93 23100. 27.372
12 725.00 817.69 23100. 28.250
292 725.00 817.47 23100. 28.258
555 725.00 815.68 23100. 28.320
55 725.00 814.57 23100. 28.358
776 725.00 814.52 23100. 28.360
773 725.00 813.68 23100. 28.389
1024 725.00 813.50 23100. 28.396
1021 725.00 812.01 23100. 28.448
601 725.00 796.99 23100. 28.984
189 725.00 796.78 23100. 28.992
6 725.00 793.26 23100. 29.120
286 725.00 791.04 23100. 29.202
774 725.00 790.26 23100. 29.231
1022 725.00 788.66 23100. .29.290
716 725.00 771.32 23100. 29.949
908 725.00 770.23 23100. 29.991
790 725.00 746.53 23100. 30.943
1048 725.00 746.17 23100. 30.958
784 725.00 727.91 23100. 31.735
1054 725.00 726.76 23100. 31.785
248 725.00 724.41 23100. 31.888
804 725.00 724.11 23100. 31.901
108 725.00 714.11 23100. 32.348
92 725.00 713.98 23100. 32.354
21 725.00 701.23 23100. 32.942
269 725.00 699.09 23100. 33.043
237 725.00 650.44 23100. 35.515
793 725.00 649.78 23100. 35.550
556 725.00 648.90 23100. 35.599
56 725.00 648.31 23100. 35.631
797 725.00 635.29 23100. 36.361
241 725.00 635.27 23100. 36.362
238 725.00 627.40 23100. 36.819
794 725.00 626.76 23100. 36.856
4 725.00 626.37 23100. 36.879
284 725.00 625.71 23100. 36.918
781 725.00 624.98 23100. 36.961
1051 725.00 620.86 23100. 37.206
294 725.00 615.78 23100. 37.513
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Table 3.AA.3 (continued)

14 725.00 614.82 23100. 37.572
952 725.00 607.50 23100. 38.025
936 725.00 607.37 23100. 38.033

20 725.00 593.84 23100. 38.899
268 725.00 593.33 23100. 38.933
775 725.00 567.14 23100. 40.731

1023 725.00 566.14 23100. 40.802
234 725.00 563.00 23100. 41.030
822 725.00 562.24 23100. 41.085
972 725.00 539.23 23100. 42.839
504 725.00 538.11 23100. 42.928

61 725.00 488.02 23100. 47.334
529 725.00 483.96 23100. 47.731

62 725.00 471.04 23100. 49.040
540 725.00 470.83 23100. 49.062

72 725.00 469.71 23100. 49.179
530 725.00 467.14 23100. 49.450
557 725.00 457.43 23100. 50.499

57 725.00 457.36 23100. 50.507
821 725.00 451.02 23100. 51.218
233 725.00 450.68 23100. 51.256

13 725.00 422.09 23100. 54.728
293 725.00 421.56 23100. 54.797

93 725.00 409.76 23100. 56.374
109 725.00 409.46 23100. 56.416
239 725.00 404.52 -23100. 57.105
795 725.00 404.04 23100. 57.173
560 725.00 366.29 23100. 63.064

60 725.00 364.93 23100. 63.300

5 725.00 363.62 23100. 63.528
285 725.00 362.34 23100. 63.752

63 725.00 337.96 23100. 68.350
559 725.00 335.60 23100. 68.832
531 725.00 335.41 23100. 68.871

59 725.00 334.30 23100. 69.100
796 725.00 323.28 23100. 71.454
240 725.00 323.11 23100. 71.493

58 725.00 241.74 23100. 95.557
558 725.00 241.29 23100. 95.737

64 725.00 238.62 23100. 96.807
567 725.00 237.86 23100. 97.118
532 725.00 237.41 23100. 97.299

77 725.00 235.78 23100. 97.971
533 725.00 173.14 23100. 133.42

65 725.00 173.00 23100. 133.53
534 725.00 145.79 23100. 158.45

66 725.00 142.95 23100. 161.60
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TITLE=

MPC-24 Structural Analysis

SUBTITLE 1 =
Component: Enclosure Vessel
SUBTITLE 2 =
Load Combination: E2 (See Table 3.1.4)
SUBTITLE 3 =
Stress Result: Primary Membrane (PM)

Table 3.AA4

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
1156 450.00 6874.6 18100. 2.6329
1157 450.00 6874.6 18100. 2.6329
1155 450.00 6873.7 18100. 2.6332
1158 450.00 6873.6 18100. 2.6333
1147 450.00 6843.5 18100. 2.6449
1166 450.00 6843.2 18100. 2.6450
1232 450.00 6782.6 18100. 2.6686
1225 450.00 6782.4 18100. 2.6687
1233 450.00 6782.2 18100. 2.6687
1224 450.00 6782.0 18100. 2.6688
1234 450.00 6781.8 18100. 2.6689
1223 450.00 6781.6 18100. 2.6690
1235 450.00 6781.3 18100. 2.6691
1222 450.00 6781.0 18100. 2.6692
12360 450.00 6780.7 18100. 2.6693
1221 450.00 6780.4 18100. 2.6695
1237 450.00 6780.0 18100. 2.6696
1220 450.00 6779.7 18100. 2.6697
1238 450.00 6779.4 18100. 2.6699
1219 450.00 6779.0 18100. 2.6700
1239 450.00 6778.6 18100. 2.6702
1218 450.00 6778.2 18100. 2.6703
1240 450.00 6777.8 18100. 2.6705
1217 450.00 6777.4 18100. 2.6706
1241 450.00 6777.0 18100. 2.6708
1216 450.00 6776.5 18100. 2.6710
1242 450.00 6776.1 18100. 2.6712
1215 450.00 6775.6 18100. 2.6714
1243 450.00 6775.1 18100. 2.6715
1214 450.00 6774.6 18100. 2.6717
1119 450.00 6774.5 18100. 2.6718
1244 450.00 6774.2 18100. 2.6719
1120 450.00 6773.7 18100. 2.6721
1213 450.00 6773.6 18100. 2.6721
1193 450.00 6773.5 18100. 2.6722
1245 450.00 6773.2 18100. 2.6723
1121 450.00 6773.0 18100. 2.6724
1192 450.00 6772.8 18100. 2.6725
1212 450.00 6772.6 18100. 2.6726
HI-STAR FSAR Rev. 0
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Table 3.AA.4 (continued)

1122 450.00 6772.3 18100. 2.6727
1246 450.00 6772.1 18100. 2.6727
1191 450.00 6772.0 18100. 2.6728
1211 450.00 6771.9 18100. 2.6728
1190 450.00 6771.3 18100. 2.6730
1210 450.00 6771.2 18100. 2.6731
1103 450.00 6770.9 18100. 2.6732
1209 450.00 6770.2 18100. 2.6735
1104 450.00 6769.8 18100. 2.6736
1208 450.00 6769.1 18100. 2.6739
1105 450.00 6768.7 18100. 2.6741
1207 450.00 6768.0 18100. 2.6744
1106 450.00 6767.6 18100. 2.6745
1206 450.00 6766.8 18100. 2.6748
1107 450.00 6766.5 18100. 2.6750
1205 450.00 6765.7 18100. 2.6753
1108 450.00 6765.3 18100. 2.6754
1229 450.00 6765.3 18100. 2.6754
1230 450.00 6765.3 18100. 2.6754
1228 450.00 6765.3 18100. 2.6754
1231 450.00 6765.2 18100. 2.6754
1227 450.00 6765.2 18100. 2.6755
1226 450.00 6765.1 18100. 2.6755
1204 450.00 6764.6 18100. 2.6757
1109 450.00 6764.3 18100. 2.6758
1203 450.00 6763.8 18100. 2.6760
1110 450.00 6763.6 18100. 2.6761
1202 450.00 6763.1 18100. 2.6763
1111 450.00 6762.9 18100. 2.6764
1201 450.00 6762.3 18100. 2.6766
1112 450.00 6762.1 18100. 2.6767
1200 450.00 6761.2 18100. 2.6770
1113 450.00 6760.9 18100. 2.6772
1199 450.00 6760.0 18100. 2.6775
1114 450.00 6759.8 18100. 2.6776
1198 450.00 6758.9 18100. 2.6779
1115 450.00 6758.8 18100. 2.6780
1197 450.00 6757.8 18100. 2.6784
1116 450.00 6757.7 18100. 2.6784
1196 450.00 6756.8 18100. 2.6788
1117 450.00 6756.8 18100. 2.6788
1118 450.00 6755.9 18100. 2.6792
1195 450.00 6755.8 18100. 2.6792
1194 450.00 6754.9 18100. 2.6795
1148 450.00 6751.6 18100. 2.6808
1165 450.00 6751.2 18100. 2.6810
1149 450.00 6751.2 18100. 2.6810
1164 450.00 6750.9 18100. 2.6811
1150 450.00 6750.7 18100. 2.6812
1163 450.00 6750.5 18100. 2.6813
1151 450.00 6750.4 18100. 2.6813
1152 450.00 6750.3 18100. 2.6814
1153 450.00 6750.2 18100. 2.6814
HI-STAR FSAR Rev. 0
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Table 3.AA.4 (continued)

1162 450.00 6750.2 18100. 2.6814
1160 450.00 6750.1 18100. 2.6814
1161 450.00 6750.1 18100. 2.6814
1154 450.00 6749.9 18100. 2.6815
1159 450.00 6749.8 18100. 2.6816
1123 450.00 6748.2 18100. 2.6822
1124 450.00 6747.9 18100. 2.6823
1125 450.00 6747.6 18100. 2.6824
1129 450.00 6747.5 18100. 2.6825
1126 450.00 6747.4 18100. 2.6825
1128 450.00 6747.4 18100. 2.6825
1189 450.00 6747.4 18100. 2.6825
1127 450.00 6747.4 18100. 2.6825
1130 450.00 6747.3 18100. 2.6826
1188 450.00 6747.0 18100. 2.6827
1183 450.00 6746.7 18100. 2.6828
1187 450.00 6746.7 18100. 2.6828
1186 450.00 6746.6 18100. 2.6828
1184 450.00 6746.6 18100. 2.6828
1182 450.00 6746.5 18100. 2.6829
1185 450.00 6746.5 18100. 2.6829
1140 450.00 6744.7 18100. 2.6836
1173 450.00 6744.1 18100. 2.6838
1139 450.00 6744.1 18100. 2.6838
1141 450.00 6743.9 18100. 2.6839
1174 450.00 6743.5 18100. 2.6840
1172 450.00 6743.4 18100. 2.6841
1142 450.00 6743.3 18100. 2.6841
1143 450.00 6742.8 18100. 2.6843
1171 450.00 6742.7 18100. 2.6844
1144 450.00 6742.5 18100. 2.6845
1170 450.00 6742.3 18100. 2.6846
1145 450.00 6742.2 18100. 2.6846
1169 450.00 6741.9 18100. 2.6847
1168 450.00 6741.8 18100. 2.6847
1146 450.00 6741.1 18100. 2.6850
1167 450.00 6740.8 18100. 2.6851
1131 450.00 6740.5 18100. 2.6853
1132 450.00 6739.7 18100. 2.6856
1181 450.00 6739.6 18100. 2.6856
1133 450.00 6738.9 18100. 2.6859
1180 450.00 6738.9 18100. 2.6859
1134 450.00 6738.2 18100. 2.6862
1179 450.00 6738.1 18100. 2.6862
1135 450.00 6737.6 18100. 2.6864
1178 450.00 6737.4 18100. 2.6865
1136 450.00 6737.2 18100. 2.6866
1177 450.00 6736.9 18100. 2.6867
1137 450.00 6736.7 18100. 2.6868
1176 450.00 6736.6 18100. 2.6868
1138 450.00 6735.3 18100. 2.6873
1175 450.00 6734.9 18100. 2.6875
HI-STAR FSAR Rev. 0
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Table 3.AA.5

TITLE=
MPC~24 Structural Analysis

SUBTITLE 1 =

Component: Enclosure Vessel

SUBTITLE 2 =

Load Combination: E2 (See Table 3.1.4)
SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIQUS PREVIOUS
ELEM REF TEMP PL+PB ALLOW SF
1225 450.00 8732.7 27200. 3.1147
1232 450.00 8732.7 27200. 3.1147
1118 450.00 8685.7 27200. 3.1316
1117 450.00 8685.7 27200. 3.1316
1194 450.00 8685.7 27200. 3.1316
1195 450.00 8685.7 27200. 3.1316
1116 450.00 8685.5 27200. 3.1317
1196 450.00 8685.4 27200. 3.1317
1115 450.00 8659.3 27200. 3.1411
1197 450.00 8659.3 27200. 3.1411
1224 450.00 8640.9 27200. 3.1478
1233 450.00 8640.9 27200. 3.1478
1114 450.00 8609.1 27200. 3.1595
1198 450.00 8609.0 27200. 3.1595
1223 450.00 8537.2 27200. 3.1860
1234 450.00 8537.2 27200. 3.1861
1113 450.00 - 8536.5 27200. 3.1863
1199 450.00 8536.5 27200. 3.1863
1112 450.00 8443.6 27200. 3.2214
1200 450.00 B443.5 27200. 3.2214
1222 450.00 8422.1 27200. 3.2296
1235 450.00 8422.1 27200. 3.2296
1111 450.00 8332.1 27200. 3.2645
1201 450.00 8332.0 27200. 3.2645
1123 450.00 8318.8 27200. 3.2697
1189 450.00 8318.8 27200. 3.2697
1221 450.00 8296.2 27200. 3.2786
1236 450.00 8296.2 27200. 3.2786
1110 450.00 8241.3 27200. 3.3005
1202 450.00 8241.2 27200. 3.3005
1109 450.00 8165.5 27200. 3.3311
1203 450.00 8165.4 27200. 3.3311
1220 450.00 8160.2 27200. 3.3332
1237 450.00 8160.2 27200. 3.3333
1124 450.00 8128.6 27200. 3.3462
1188 450.00 8128.6 27200. 3.3462
1108 450.00 8085.4 27200. 3.3641
1204 450.00 8085.3 27200. 3.3641
1219 450.00 8014.8 27200. 3.3937
HI-STAR FSAR Rev. 0
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Table 3.AA.5 (continued)

1238 450.00 8014.8 27200. 3.3937
1119 450.00 7994.2 27200. 3.4025
1193 450.00 7994.1 27200. 3.4025
1226 450.00 7972.1 27200. 3.4119
1231 450.00 7972.0 27200. 3.4119
1227 450.00 7967.2 27200. 3.4140
1230 450.00 7967.2 27200. 3.4140
1228 450.00 7964.3 27200. 3.4152
1229 450.00 7964.3 27200. 3.4152
1107 450.00 7941.7 27200. 3.4250
1205 450.00 7941.6 27200. 3.4250
1120 450.00 7925.9 27200. 3.4318
1192 450.00 7925.9 27200. 3.4318
1125 450.00 7902.4 27200. 3.4420
1187 450.00 7902.4 27200. 3.4420
1218 450.00 7865.2 27200. 3.4583
1239 450.00 7865.2 27200. 3.4583
1121 450.00 7844.8 27200. 3.4673
1191 450.00 7844.8 27200. 3.4673
1106 450.00 7788.0 27200. 3.4926
1206 450.00 7787.9 27200. 3.4926
1122 450.00 7749.2 27200. 3.5101
1190 450.00 7749.1 27200. 3.5101
1217 450.00 7708.3 27200. 3.5287
1240 450.00 7708.3 27200. 3.5287
1126 450.00 7639.3 27200. 3.5605
1186 450.00 7639.3 27200. 3.5605
1105 450.00 7626.0 27200. 3.5667
1207 450.00 7625.9 27200. 3.5668
1156 450.00 7609.3 27200. 3.5746
1157 450.00 7609.3 27200. 3.5746
1216 450.00 7540.8 27200. 3.6071
1241 450.00 7540.8 27200. 3.6071
1176 450.00 7537.3 27200. 3.6087
1175 450.00 7536.4 27200. 3.6092
1155 450.00 7522.7 27200. 3.6157
1158 450.00 7522.6 27200. 3.6157
1173 450.00 7520.8 27200. 3.6166
1174 450.00 7519.6 27200. 3.6172
1140 450.00 7486.0 27200. 3.6334
1139 450.00 7484.8 27200. 3.6340
1137 450.00 7469.8 27200. 3.6413
1136 450.00 7469.7 27200. 3.6414
1166 450.00 7468.0 27200. 3.6422
1147 450.00 7467.3 27200. 3.6425
1104 450.00 7457.2 27200. 3.6475
1208 450.00 7457.1 27200. 3.6475
1138 450.00 7440.5 27200. 3.6557
1145 450.00 7412.8 27200. 3.6693
1146 450.00 7411.9 27200. 3.6698
1168 450.00 7407.4 27200. 3.6720
1167 450.00 7406.6 27200. 3.6724
1144 450.00 7402.0 27200. 3.6747
HI-STAR FSAR Rev. 0
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Table 3.AA.5 (continued)

1160 450.00 7397.5 27200. 3.6769
1153 450.00 7397.5 27200. 3.6769
1159 450.00 7397.3 27200. 3.6770
1154 450.00 7397.3 27200, 3.6770
1172 450.00 7394.4 27200. 3.6784
1169 450.00 7389.0 27200. 3.6812
1177 450.00 7388.9 27200. 3.6812
1165 450.00 7381.5 27200. 3.6849
1164 450.00 7381.4 27200. 3.6849
1148 450.00 7381.4 27200. 3.6849
1149 450.00 7381.3 27200. 3.6850
1141 450.00 7369.3 27200. 3.6910
1215 450.00 7367.7 27200. 3.6918
1242 450.00 7367.7 27200. 3.6918
1135 450.00 7341.7 27200. 3.7049
1127 450.00 7338.4 27200. 3.7066
1185 450.00 7338.3 27200. 3.7066
1143 450.00 7317.1 27200. 3.7173
1171 450.00 7317.1 27200. 3.7173
1170 450.00 7313.6 27200. 3.7191
1152 450.00 7309.0 27200. 3.7215
1161 450.00 7309.0 27200. 3.7215
1142 450.00 7301.6 27200. 3.7252
1163 450.00 7299.6 27200. 3.7262
1150 450.00 7299.6 27200. 3.7263
1132 450.00 7293.4 27200. 3.7294
1131 450.00 7293.4 27200. 3.7294
1178 450.00 7293.2 27200. 3.7295
1180 450.00 7291.3 27200. 3.7305
1181 450.00 7291.2 27200. 3.7305
1103 450.00 7283.0 27200. 3.7347
1209 450.00 7283.0 27200. 3.7347
1182 450.00 7282.4 27200. 3.7350
1130 450.00 7282.4 27200. 3.7350
1183 450.00 7281.8 27200. 3.7353
1129 450.00 7281.8 27200. 3.7353
1151 450.00 7274.1 27200. 3.7393
1162 450.00 7274.1 27200. 3.7393
1133 450.00 7270.1 27200. 3.7413
1134 450.00 7266.5 27200. 3.7432
1179 450.00 7256.0 27200. 3.7486
1214 450.00 7190.2 27200. 3.7829
1243 450.00 7190.1 27200. 3.7830
1246 450.00 7105.1 27200. 3.8282
1210 450.00 7104.9 27200. 3.8283
1213 450.00 7009.4 27200. 3.8805
1244 450.00 7009.4 27200. 3.8805
1211 450.00 7004.3 27200. 3.8834
1128 450.00 6998.8 27200. 3.8864
1184 450.00 6998.7 27200. 3.8864
1245 450.00 6901.4 27200. 3.9412
1212 450.00 6901.3 27200. 3.9413
HI-STAR FSAR Rev. 0
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TITLE=

MPC-24 Structural Analysis

SUBTITLE

1 =

Component: Basket Supports

SUBTITLE

2 =

Table 3.AA.6

Load Combination: E2 (See Table 3.1.4)

SUBTITLE

3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
1084 450.00 ~-3079.4 18100. 5.8777
1079 450.00 -3079.4 18100. 5.8777
1085 450.00 -3079.3 18100. 5.8779
1080 450.00 -3079.3 18100. 5.8779
1081 450.00 -3078.7 18100. 5.8792
1086 450.00 -3078.7 18100. 5.8792
1087 450.00 -3078.0 18100. 5.8805
1082 450.00 -3078.0 18100. 5.8805
1083 450.00 -3077.3 18100. 5.8818
1088 450.00 -3077.3 18100. 5.8818
1102 450.00 -326.72 18100. 55.398
1099 450.00 -326.72 18100. 55.398
1101 450.00 -326.64 18100. 55.412
1098 450.00 -326.64 18100. 55.412
1100° 450.00 -325.89 18100. 55.540
1097 450.00 -325.89 18100. 55.540
1096 450.00 ==27.055 18100. 669.01
1074 450.00 -27.054 18100. 669.03
1095 450.00 -26.973 18100. 671.03
1073 450.00 -26.973 18100. 671.04
1094 450.00 -26.308 18100. 688.01
1072 450.00 -26.307 18100. 688.03
1093 450.00 -25.642 18100. 705.88
1071 450.00 -25.641 18100. 705.90
1089 450.00 -23.420 18100. 772.83
1075 450.00 -23.420 18100. 772.85
1090 450.00 -23.339 18100. 775.52
1076 450.00 -23.339 18100. 775.54
1091 450.00 -22.611 18100. 800.50
1077 450.00 -22.610 18100. 800.52
1092 450.00 -21.883 18100. 827.13
1078 450.00 -21.882 18100. 827.16
HI-STAR FSAR Rev. 0
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TITLE=

MPC-24 Structural Analysis

SUBTITLE

1 =

Component: Basket Supports

SUBTITLE

2 =

Table 3.AA.7

Load Combination: E2 (See Table 3.1.4)

SUBTITLE

Stress Result: Primary Local Plus Primary Bending (PL+PB)

3 =

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIQUS PREVIOUS
ELEM REF TEMP PL+PB ALLOW SF
1075 450.00 3033.3 27200. . 8.9672
1089 450.00 3033.3 27200. 8.9672
1071 450.00 3030.9 27200. 8.9742
1093 450.00 3030.9 27200. 8.9742
1084 450.00 3005.0 27200. 9.0515
1079 450.00 3005.0 27200. 9.0515
1101 450.00 2489.0 27200. 10.928
1098 450.00 2489.0 27200, 10.928
1102 450.00 2396.0 27200. 11.352
1099 450.00 2396.0 27200. 11.352
1085 450.00 2395.5 27200. 11.355
1080 450.00 2395.5 27200. 11.355
1072 450.00 2237.9 27200. 12.154
1094 450.00 2237.9 27200. 12.154
1076 450.00. 2232.9 27200. 12.182
1090 450.00 2232.8 27200. 12.182
1083 450.00 1879.2 27200. 14.475
1088 450.00 1879.2 27200. 14.475
1096 450.00 1831.3 27200. 14.853
1074 450.00 1831.3 27200. 14.853
1082 450.00 1812.9 27200. 15.003
1087 450.00 1812.9 27200. 15.003
1086 450.00 1807.5 27200. 15.049
1081 450.00 1807.5 27200. 15.049
1092 450.00 1772.0 27200. 15.350
1078 450.00 1772.0 27200. 15.350
1095 450.00 1730.5 27200. 15.718
1073 450.00 1730.4 27200. 15.718
1091 450.00 1687.2 27200. 16.121
1077 450.00 1687.2 27200. 16.122
1097 450.00 415.84 27200. 65.410
1100 450.00 415.84 27200. 65.410
HI-STAR FSAR Rev. 0
REPORT HI-2012610
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Table 3.AA.8

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: F3.b (See Table 3.1.3)
SUBTITLE 3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
852 725.00 -13717. 36950. 2.6938
851 725.00 -13713. 36950. 2.6945
982 725.00 -13356. 36950. 2.7665
981 725.00 -13318. 36950. 2.7744
980 725.00 ~-13280. 36950. 2.7823
979 725.00 -13242. 36950. 2.7903
978 725.00 -13205. 36950. 2.7983
971 725.00 -13167. 36950. 2.8063
974 725.00 -12959. 36950. 2.8512
973 725.00 -12921. 36950. 2.8596
972 725.00 ~12884. 36950. 2.8680
971 725.00 -12846. 36950. 2.8765
970" 725.00 ~12808. 36950. 2.8850
969 725.00 -12770. 36950. 2.8935
808 725.00 -12611. 36950. 2.9300
807 725.00 -12608. 36950. 2.9308
850 725.00 -12558. 36950. 2.9423
849 725.00 -12520. 36950. 2.9512
848 725.00 -12482. 36950. 2.9602
847 725.00 -12444. 36950. 2.9692
846 725.00 ~12407. 36950. 2.9783
845 725.00 -12369. 36950. 2.9874
896 725.00 -12282. 36950. 3.0084
895 725.00 -12279. 36950. 3.0092
1025 725.00 -12266. 36950. 3.0125
1024 725.00 -12217. 36950. 3.0244
1023 725.00 -12186. 36950. 3.0321
1022 725.00 ~12156. 36950. 3.0398
1021 725.00 -12125. 36950. 3.0475
806 725.00 ~11455. 36950. 3.2257
805 725.00 ~-11417. 36950. 3.2364
804 725.00 -11379. 36950. 3.2471
803 725.00 -11341. 36950. 3.2580
802 725.00 -11303. 36950. 3.2689
801 725.00 -11266. 36950. 3.2799
894 725.00 -11114. 36950. 3.3245
893 725.00 ~11077. 36950. 3.3359
892 725.00 -11039. 36950. 3.3473
891 725.00 -11001. 36950. 3.3589
HI-STAR FSAR Rev. 0

REPORT HI-2012610
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Table 3.AA.8 (continued)

632 725.00 -10973. 36950. 3.3672
631 725.00 -10970. 36950. 3.3683
890 725.00 -10963. 36950. 3.3705
889 725.00 -10925. 36950. 3.3822
588 725.00 -9844.4 36950. 3.7534
587 725.00 ~-9840.9 36950. 3.7547
630 725.00 -9786.3 36950. 3.7757
629 725.00 -9748.4 36950. 3.7904
628 725.00 -9710.5 36950. 3.8051
627 725.00 -9672.6 36950. 3.8201
626 725.00 -9634.7 36950. 3.8351
625 725.00 -9596.8 36950. 3.8502
676 725.00 ~9527.9 36950. 3.8781
675 725.00 -9524.4 36950. 3.8795
800 725.00 -8889.5 36950. 4.1566
799 725.00 -8886.0 36950. 4.1582
586 725.00 -8667.7 36950. 4.2629
585 725.00 -8629.8 36950. 4.2817
584 725.00 -8591.9 36950. 4.3006
583 725.00 -8554.0 36950. 4.3196
582 725.00 -8516.1 36950. 4.3388
581 725.00 -8478.2 36950. 4.3582
674 725.00 -8329.8 36950. 4.4359
673 725.00 -8291.9 36950. 4.4562
672 725.00 -8254.0 36950. 4.4766
368 725.00 -8230.0 36950. 4.4897
367 725.00 -8226.6 36950. 4.4915
671  725.00 -8216.1 36950. 4.4973
670 725.00 -8178.2 36950. 4.5181
669 725.00 -8140.3 36950. 4.5391
940 725.00 -7885.1 36950. 4.6860
939 725.00 -7881.7 36950. 4.6881
938 725.00 -7855.0 36950. 4.7040
937 725.00 -7824.2 36950. 4.7225
936 725.00 -7793.4 36950. 4.7412
935 725.00 -7762.6 36950. 4.7600
798 725.00 -7750.1 36950. 4.76717
934 725.00 -7731.7 36950. 4.7790
797 725.00 -7712.2 36950. 4.7911
933 725.00 -7700.9 36950. 4.7981
796 725.00 -7674.3 36950. 4.8148
795 725.00 -7636.4 36950. 4.8387
794 725.00 ~7598.5 36950. 4.8628
793 725.00 -7560.6 36950. 4.8872
544 725.00 -7172.5 36950. 5.1516
543 725.00 -7169.0 36950. 5.1541
324 725.00 -7116.6 36950. 5.1921
323 725.00 -7113.1 36950. 5.1946
366 725.00 -7041.2 36950. 5.2477
365 725.00 ~-7003.3 36950. 5.2761
364 725.00 -6965.4 36950. 5.3048
363 725.00 -6927.5 36950. 5.3338
362 725.00 -6889.6 36950. 5.3632
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Table 3.AA.8 (continued)

361 725.00 -6851.7 36950. 5.3928
412 725.00 -6762.8 36950. 5.4637
411 725.00 -6759.4 36950. 5.4665
720 725.00 ~6380.2 36950. 5.7914
719 725.00 -6376.7 36950. 5.7945
542 725.00 -6007.3 36950. 6.1509
541 725.00 ~-5969.4 36950. 6.1899
322 725.00 -5936.0 36950. 6.2247
540 725.00 -5931.5 36950. 6.2295
321 725.00 -5898.1 36950. 6.2647
539 725.00 -5893.6 36950. 6.2696
320 725.00 -5860.2 36950. 6.3052
538 725.00 ~-5855.7 36950. 6.3101
319 725.00 -5822.3 36950. 6.3462
537 725.00 -5817.8 36950. 6.3512
318 725.00 -5784.4 36950. 6.3878
317 725.00 ~-5746.5 36950. 6.4300
410 725.00 -5563.9 36950. 6.6410
409 725.00 ~5526.0 36950. 6.6865
148 725.00 -5491.8 36950. 6.7282
147 725.00 ~-5488.4 36950. 6.7324
408 725.00 ~-5488.1 36950. 6.7327
407 725.00 -5450.2 36950. 6.7795
406 725.00 -5412.3 36950. 6.8270
405 725.00 ~-5374.4 36950. 6.8751
718 725.00 -5295.8 36950. 6.9773
717 725.00 ~5257.9 36950. 7.0276
716 725.00 -5219.9 36950. - -7.0786
715 725.00 -5182.0 36950. 7.1304
714 725.00 -5144.1 36950. 7.1829
713 725.00 -5106.2 36950. 7.2362
104 725.00 ~-4389.1 36950. 8.4186
103 725.00 ~4385.6 36950. 8.4252
280 725.00 -4369.6 36950. 8.4561
279 725.00 ~-4366.2 36950. 8.4628
146 725.00 -4290.4 36950. 8.6123
145 725.00 ~4252.5 36950. 8.6891
144 725.00 -4214.6 36950. 8.7672
143 725.00 -4176.7 36950. 8.8468
142 725.00 -4138.8 36950. 8.9278
141 725.00 -4100.9 36950. 9.0103
192 725.00 -4001.4 36950. 9.2343
191 725.00 -3997.9 36950. 9.2423
456 725.00 -3808.2 36950. 9.7027
455 725.00 -3804.8 36950. 9.7114
102 725.00 -3198.0 36950. 11.554
278 725.00 -3193.4 36950. 11.571
101 725.00 -3160.1 36950. 11.692
277 725.00 -3155.5 36950. 11.710
100 725.00 -3122.2 36950. 11.834
276 725.00 -3117.6 36950. 11.852
99 725.00 -3084.3 36950. 11.980
275 725.00 -3079.7 36950. 11.998
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Table 3.AA.8 (continued)

98 725.00 -3046.4 36950. 12.129
274 725.00 -3041.8 36950. 12.147
97 725.00 -3008.5 36950. 12.282
273 725.00 -3003.9 36950. 12.301
190 725.00 -2793.0 36950. 13.230
189 725.00 -2755.1 36950. 13.412
16 725.00 ~2741.4 36950. 13.478
15 725.00 -2738.0 36950. 13.495
188 725.00 -2717.2 36950. 13.599
187 725.00 -2679.3 36950. 13.791
454 725.00 -2673.3 36950. 13.822
186 725.00 -2641.4 36950. 13.989
453 725.00 -2635.4 36950. 14.021
185 725.00 -2603.5 36950. 14.193
452 725.00 -2597.5 36950. 14.225
451 725.00 -2559.6 36950. 14.436
450 725.00 -2521.7 36950. 14.653
449 725.00 -2483.8 36950. 14.877
534 725.00 -1976.2 36950. 18.698
533 725.00 -1938.3 36950. 19.063
532 725.00 -1900.4 36950. 19.444
531 725.00 ~-1862.5 36950. 19.839
530 725.00 -1824.6 36950. 20.251
529 725.00 -1786.7 36950. 20.681
8 725.00 -1647.1 36950. 22.433
7 725.00 -1643.6 -36950. 22.480
96 725.00 -1583.1 36950. 23.340
95 725.00 -1579.7 36950. 23.391
786 725.00 -1542.2 36950. 23.959
14 725,00 -1525.5 36950. 24,222
785 725.00 -1503.5 36950. 24.576
13 725.00 -1487.6 36950. 24.839
272 725.00 -1485.7 36950. 24.870
271 725.00 -1482.3 36950. 24.928
784 725.00 -1464.8 36950. 25.225
12 725.00 -1449.7 36950. 25.488
1050 725.00 -1427.8 36950. 25.879
783 725.00 ~-1426.1 36950. 25.909
11 725.00 -1411.8 36950. 26.172
782 725.00 -1387.4 36950. 26.632
10 725.00 -1373.9 36950. 26.894
781 725.00 -1348.8 36950. 27.396
9 725.00 -1336.0 36950. 27.657
825 725.00 1297.3 36950. 28.482
297 725.00 1295.5 36950. 28.521
826 725.00 1293.0 36950. 28.577
298 725.00 1291.2 36950. 28.617
869 725.00 1279.0 36950. 28.890
913 725.00 1276.0 36950. 28.958
870 725.00 1274.7 36950. 28.988
914 725.00 1271.7 36950. 29.056
605 725.00 1268.6 36950. 29.126
561 725.00 1266.7 36950. 29.170
HI-STAR FSAR Rev. 0

REPORT HI-2012610

3.AA-58
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957 725.00 1265.7 36950. 29.193
606 725.00 1264.3 36950. 29.225
562 725.00 1262.4 36950. 29.270
958 725.00 1261.4 36950. 29.293
341 725.00 1256.4 36950. 29.409
649 725.00 1255.9 36950. 29.421
827 725.00 1254.3 36950. 29.459
299 725.00 1252.5 36950. 29.501
342 725.00 1252.1 36950. 29.511
385 725.00 1251.6 36950. 29.522
650 725.00 1251.6 36950. 29.522
386 725.00 1247.3 36950. 29.624
693 725.00 1244.3 36950. 29.695
429 725.00 1242.4 36950. 29.740
121 725.00 1240.2 36950. 29.793
694 725.00 1240.0 36950. 29.799
165 725.00 1240.0 36950. 29.799
430 725.00 1238.1 36950. 29.844
871 725.00 1236.0 36950. 29.895
122 725.00 1235.9 36950. 29.897
166 725.00 1235.6 36950. 29.904
915 725.00 1233.0 36950. 29.968
737 725.00 1232.1 36950. 29.989
473 725.00 1231.3 36950. 30.010
209 725.00 1228.3 36950. 30.081
738 725.00 1227.8 36950. 30.094
474 725.00 1226.9 36950. 30.116
607 725.00 1225.6 36950. 30.148
210" 725.00 1224.0 36950. 30.187
563 725.00 1223.7 36950. 30.195
959 725.00 1222.7 36950. 30.220
253 725.00 1220.7 36950. 30.270
254 725.00 1216.4 36950. 30.377
828 725.00 1215.6 36950. 30.397
300 725.00 1213.8 36950. 30.441
343 725.00 1213.4 36950. 30.452
651 725.00 1212.9 36950. 30.464
1058 725.00 -1210.1 36950. 30.534
387 725.00 1208.6 36950. 30.572

33 725.00 1203.9 36950. 30.692
695 725.00 1201.3 36950. 30.758

34 725.00 1199.9 36950. 30.793
431 725.00 1199.4 36950. 30.807
236 725.00 ~1198.7 36950. 30.824
872 725.00 1197.3 36950. 30.862
123 725.00 1197.2 36950. 30.863
167 725.00 1197.0 36950. 30.870

78 725.00 1195.6 36950. 30.906
235 725.00 -1195.3 36950. 30.913
916 725.00 1194.3 36950. 30.939

60 725.00 -1193.2 36950. 30.968

59 725.00 -1189.7 36950. 31.058
739 725.00 1189.1 36950. 31.073
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475 725.00 1188.2 36950. 31.097
608 725.00 1186.9 36950. 31.131
211 725.00 1185.3 36950. 31.173
564 725.00 1185.0 36950. 31.181
960 725.00 1184.0 36950. 31.207
255 725.00 1177.7 36950. 31.375
829 725.00 1176.9 36950. 31.396
301 725.00 1175.1 36950. 31.443
344 725.00 1174.7 36950. 31.455
652 725.00 1174.2 36950. 31.468
388 725.00 1169.9 36950. 31.583

79 725.00 1169.3 36950. 31.601
234 725.00 -1168.6 36950. 31.618
58 725.00 -1163.0 36950. 31.770
696 725.00 1162.6 36950. 31.782
35 725.00 1161.2 36950. 31.819
432 725.00 1160.7 36950. 31.834
873 725.00 1158.6 36950. 31.892
124 725.00 1158.5 36950. 31.894
168 725.00 1158.3 36950. 31.901
917 725.00 1155.6 36950. 31.974
740 725.00 1150.4 36950. 32.118
476 725.00 1149.5 36950. 32.143
609 725.00 1148.2 36950. 32.180
212 725.00 1146.6 36950. 32.224
565 725.00 1146.3 36950. 32,233
961 725.00 1145.3 36950. 32.261
256 725.00 1139.0 36950. 32.441
830 725.00. 1138.2 36950. 32.463
233 725.00 -1137.8 36950. 32.475
302 725.00 1136.5 36950. 32.513
345 725.00 1136.0 36950. 32.526
653 725.00 1135.5 36950. 32.540
57 725.00 -1132.2 36950. 32.635
389 725.00 1131.2 36950. 32.663

80 725.00 1130.6 36950. 32.682
697 725.00 1123.9 36950. 32.876
36 725.00 1122.6 36950. 32.916
433 725.00 1122.0 36950. 32.932
874 725.00 1119.9 36950. 32.994
125 725.00 1119.9 36950. 32.995
169 725.00 1119.6 36950. 33.004
918 725.00 1116.9 36950. 33.082
741 725.00 1111.7 36950. 33.236
477 725.00 1110.9 36950. 33.263
610 725.00 1109.6 36950. 33.302
213 725.00 1108.0 36950. 33.350
566 725.00 1107.6 36950. 33.359
232 725.00 ~1107.0 36950. 33.379
962 725.00 1106.7 36950. 33.389
56 725.00 -1101.4 36950. 33.548
257 725.00 1100.3 36950. 33.582
346 725.00 1097.3 36950. 33.672
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654 725.00 1096.8 36950. 33.687
390 725.00 1092.6 36950. 33.820
81 725.00 1091.9 36950. 33.840
698 725.00 1085.2 36950. 34.048
37 725.00 1083.9 36950. 34.091
434 725.00 1083.3 36950. 34.108
126 725.00 1081.2 36950. 34.176
170 725.00 1080.9 36950. 34.185
231 725.00 -1076.2 36950. 34.334
742 725.00 1073.1 36950. 34.434
478 725.00 1072.2 36950. 34.463
55 725.00 -1070.6 36950. 34.513
214 725.00 1069.3 36950. 34.556
258 725.00 1061.6 36950. 34.805
82 725.00 1053.2 36950. 35.083
230 725.00 -1045.4 36950. 35.346
38 725.00 1045.2 36950. 35.353
54 725.00 -1039.8 36950. 35.536
1006 725.00 -1026.7 36950. 35.990
229 725.00 ~-1014.6 36950. 36.420
1005 725.00 -988.00 36950. 37.399
1004 725.00 ~-949.31 36950. 38.923
1003 725.00 -910.62 36950. 40.577
1002 725.00 -871.93 36950. 42,377
1001 725.00 -833.25 36950. 44,345
1049 725.00 -746.01 36950. 49.530
1048 725.00 -685.03 36950. 53.939
787 725.00 -655.40 36950. 56.378
791 725.00 -655.40 36950. 56.378
789 725.00 -655.40 36950. 56.378
788 725.00 -655.40 36950. 56.378
790 725.00 -655.40 36950. 56.378
1047 725.00 -646.34 36950. 57.168
525 725.00 -615.60 36950. 60.023
527 725.00 -615.60 36950. 60.023
524 725.00 -615.60 36950. 60.023
528 725.00 -615.60 36950. 60.023
526 725.00 ~615.60 36950. 60.023
523 725.00 -615.60 36950. 60.023
776 725.00 610.84 36950. 60.491
773 725.00 610.84 36950. 60.491
774 725.00 610.84 36950. 60.491
7717 725.00 610.84 36950. 60.491
775 725.00 610.84 36950. 60.491
1046 725.00 -607.65 36950. 60.808
1045 725.00 -568.96 36950. 64.943
512 725.00 528.88 36950. 69.864
510 725.00 528.88 36950. 69.864
513 725.00 528.88 36950. 69.864
511 725.00 528.88 36950. 69.864
514 725.00 528.88 36950. 69.864
509 725.00 528.88 36950. 69.864
6 725.00 -423.92 36950. 87.163
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94 725.00 -392.36 36950. 94.175
270 725.00 -387.00 36950. 95.478
5 725.00 -386.02 36950. 95.721
93 725.00 -354.46 36950. 104.24
269 725.00 -349.10 36950. 105.84
4 725.00 -348.12 36950. 106.14
92 725.00 ~-316.55 36950. 116.73
268 725.00 -311.20 36950. 118.73
3 725.00 -310.22 36950. 119.11
91 725.00 -278.65 36950. 132.60
267 725.00 -273.30 36950. 135.20
2 725.00 -272.32 36950. 135.69
90 725.00 -240.75 36950. 153.48
266 725.00 -235.40 36950. 156.97
1 725.00 ~234.42 36950. 157.63
61 725.00 -226.43 36950. 163.19
66 725.00 -226.43 36950. 163.19
64 725.00 -226.43 36950. 163.19
63 725.00 -226.43 36950. 163.19
62 725.00 ~-226.43 36950. 163.19
65 725.00 -226.43 36950. 163.19
289 725.00 -213.22 36950. 173.30
293 725.00 -213.22 36950. 173.30
291 725.00 -213.22 36950. 173.30
294 725.00 -213.22 36950. 173.30
292 725.00 -213.22 36950. 173.30
290 725.00 -213.22 36950. 173.30
338 725.00 -211.29 36950. 174.88
334 725.00 -211.29 36950. 174.88
335 725.00 -211.29 36950. 174.88
336 725.00 -211.29 36950. 174.88
337 725.00 -211.29 36950. 174.88
333 725.00 -211.29 36950. 174.88
567 725.00 209.18 36950. 176.64
17 725.00 -207.65 36950. 177.94
21 725.00 -207.65 36950. 177.94
19 725.00 -207.65 36950. 177.94
22 725.00 -207.65 36950. 177.94
18 725.00 -207.65 36950. 177.94
20 725.00 -207.65 36950. 177.94
522 725.00 ~-207.62 36950. 177.97
89 725.00 -202.85 36950. 182.15
265 725.00 -197.50 36950. 187.09
381 725.00 -195.66 36950. 188.85
378 725.00 -195.66 36950. 188.85
377 725.00 ~-195.66 36950. 188.85
382 725.00 -195.66 36950. 188.85
379 725.00 ~-195.66 36950. 188.85
380 725.00 -195.66 36950. 188.85
730 725.00 -194.50 36950. 189.97
731 725.00 ~-194.50 36950. 189.97
734 725.00 -194.50 36950. 189.97
733 725.00 -1%4.50 36950. 189.97
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732 725.00 -194.50 36950. 189.97
729 725.00 ~194.50 36950. 189.97
241 725.00 -192.55 36950. 191.90
239 725.00 -192.55 36950. 191.90
242 725.00 -192.55 36950. 191.90
240 725.00 -192.55 36950. 191.90
238 725.00 -192.55 36950. 191.90
237 725.00 ~192.55 36950. 191.90
834 725.00 185.27 36950. 199.44
831 725.00 185.27 36950. 199.44
835 725.00 185.27 36950. 199.44
833 725.00 185.27 36950. 199.44
836 725.00 185.27 36950. 199.44
832 725.00 185.27 36950. 199.44
597 725.00 -180.61 36950. 204.58
598 725.00 -180.61 36950. 204.58
600 725.00 -180.61 36950. 204.58
602 725.00 -180.61 36950. 204.58
599 725.00 -180.61 36950. 204.58
601 725.00 -180.61 36950. 204.58
306 725.00 178.96 36950. 206.47
304 725.00 178.96 36950. 206.47
308 725.00 178.96 36950. 206.47
305 725.00 178.96 36950. 206.47
307 725.00 178.96 36950. 206.47
303 725.00 178.96 36950. 206.47
568 725.00 178.17 36950. 207.39
572 725.00 178.17 36950. - 207.39
569 725.00 178.17 36950. 207.39
570 725.00 178.17 36950. 207.39
571 725.00 178.17 36950. 207.39
875 725.00 178.16 36950. 207.40
878 725.00 178.16 36950. 207.40
876 725.00 178.16 36950. 207.40
879 725.00 178.16 36950. 207.40
877 725.00 178.16 36950. 207.40
880 725.00 178.16 36950. 207.40
421 725.00 -176.18 36950. 209.72
426 725.00 -176.18 36950. 209.72
422 725.00 -176.18 36950. 209.72
424 725.00 -176.18 36950. 209.72
425 725.00 -176.18 36950. 209.72
423 725.00 -176.18 36950. 209.72
521 725.00 -168.93 36950. 218.73
685 725.00 ~166.54 36950. 221.87
690 725.00 ~166.54 36950. 221.87
688 725.00 -166.54 36950. 221.87
686 725.00 -166.54 36950. 221.87
689 725.00 -166.54 36950. 221.87
687 725.00 ~166.54 36950. 221.87
611 725.00 164.69 36950. 224.36
615 725.00 164.69 36950. 224.36
613 725.00 164.69 36950. 224.36
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616 725.00 164.69 36950. 224.36
614 725.00 164.69 36950. 224.36
612 725.00 164.69 36950. 224.36
919 725.00 162.12 36950. 227.92
923 725.00 162.12 36950. 227.92
921 725.00 162.12 36950. 227.92
924 725.00 162.12 36950. 227.92
920 725.00 162.12 36950. 227.92
922 725.00 l62.12 36950. 227.92
347 725.00 160.59 36950. 230.08
352 725.00 160.59 36950. 230.08
348 725.00 160.59 36950. 230.08
349 725.00 160.59 36950. 230.08
350 725.00 160.59 36950. 230.08
351 725.00 160.59 36950. 230.08
657 725.00 160.36 36950. 230.42
658 725.00 160.36 36950. 230.42
660 725.00 160.36 36950. 230.42
659 725.00 160.36 36950. 230.42
656 725.00 160.36 36950. 230.42
655 725.00 160.36 36950. 230.42
466 725.00 -159.57 36950. 231.56
465 725.00 -159.57 36950. 231.56
469 725.00 -159.57 36950. 231.56
468 725.00 -159.57 36950. 231.56
467 725.00 -159.57 -36950. 231.56
470 725.00 ~-159.57 36950. 231.56
391 725.00 155.30 36950. 237.92
393 725.00 155.30 36950. 237.92
396 725.00 155.30 36950. 237.92
394 725.00 155.30 36950. 237.92
395 725.00 155.30 36950. 237.92
392 725.00 155.30 36950. 237.92
642 725.00 -153.71 36950. 240.38
645 725.00 -153.71 36950. 240.38
644 725.00 -153.71 36950. 240.38
646 725.00 -153.71 36950. 240.38
643 725.00 -153.71 36950. 240.38
641 725.00 -153.71 36950. 240.38
963 725.00 152.13 36950. 242.88
968 725.00 152.13 36950. 242.88
967 725.00 152.13 36950. 242.88
966 725.00 152.13 36950. 242.88
965 725.00 152.13 36950. 242.88
964 725.00 152.13 36950. 242.88
130 725.00 149.70 36950. 246.83
131 725.00 149.70 36950. 246.83
132 725.00 149.70 36950. 246.83
128 725.00 149.70 36950. 246.83
129 725.00 149.70 36950. 246.83
127 725.00 149.70 36950. 246.83
105 725.00 -148.99 36950. 248.01
109 725.00 -148.99 36950. 248.01
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106 725.00 -148.99 36950. 248.01
108 725.00 -148.99 36950. 248.01
110 725.00 -148.99 36950. 248.01
107 725.00 -148.99 36950. 248.01
699 725.00 148.51 36950. 248.81
703 725.00 148.51 36950. 248.81
700 725.00 148.51 36950. 248.81
702 725.00 148.51 36950. 248.81
704 725.00 148.51 36950. 248.81
701 725.00 148.51 36950. 248.81
435 725.00 144.28 36950. 256.11
438 725.00 144.28 36950. 256.11
437 725.00 144.28 36950. 256.11
439 725.00 144.28 36950. 256.11
440 725.00 144,28 36950. 256.11
436 725.00 144.28 36950. 256.11

85 725.00 143.93 36950. 256.71
88 725.00 143.93 36950. 256.71
87 725.00 143.93 36950. 256.71
84 725.00 143.93 36950. 256.71

86 725.00 143.93 36950. 256.71

83 725.00 143.93 36950. 256.71
744 725.00 143.48 36950. 257.53
745 725.00 143.48 36950. 257.53
747 725.00 143.48 36950. 257.53
748 725.00 143.48 36950. 257.53
746 725.00 143.48 36950. 257.53
743 725.00 143.48 36950. 257.53
483 725.00 140.89 36950. 262.25
481 725.00 140.89 36950. 262.25
484 725.00 140.89 36950. 262.25
482 725.00 140.89 36950. 262.25
480 725.00 140.89 36950. 262.25
479 725.00 140.89 36950. 262.25
171 725.00 139.01 36950. 265.81
174 725.00 139.01 36950. 265.81
175 725.00 139.01 36950. 265.81
172 725.00 139.01 36950. 265.81
176 725.00 139.01 36950. 265.81
173 725.00 139.01 36950. 265.81
217 725.00 137.72 36950. 268.30
220 725.00 137.72 36950. 268.30
218 725.00 137.72 36950. 268.30
219 725.00 137.72 36950. 268.30
216 725.00 137.72 36950. 268.30
215 725.00 137.72 36950. 268.30
285 725.00 -134.31 36950. 275.11
283 725.00 -134.31 36950. 275.11
284 725.00 ~134.31 36950. 275.11
282 725.00 -134.31 36950. 275.11
286 725.00 -134.31 36950. 275.11
281 725.00 -134.31 36950. 275.11
259 725.00 133.80 36950. 276.16
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262 725.00 133.80 36950. 276.16
264 725.00 133.80 36950. 276.16
263 725.00 133.80 36950. 276.16
260 725.00 133.80 36950. 276.16
261 725.00 133.80 36950. 276.16
207 725.00 130.32 36950. 283.53
208 725.00 130.32 36950. 283.53
41 725.00 130.29 36950. 283.60
40 725.00 130.29 36950. 283.60
42 725.00 130.29 36950. 283.60
43 725.00 130.29 36950. 283.60
39 725.00 130.29 36950. 283.60
44 725.00 130.29 36950. 283.60
520 725.00 -130.24 36950. 283.70
252 725.00 127.48 36950. 289.84
251 725.00 127.48 36950. 289.84
77 725.00 113.35 36950. 325.97
865 725.00 -108.27 36950. 341.28
863 725.00 -108.27 36950. 341.28
862 725.00 -108.27 36950. 341.28
864 725.00 -108.27 36950. 341.28
866 725.00 -108.27 36950. 341.28
861 725.00 -108.27 36950. 341.28
164 725.00 102.76 36950. 359.57
163 725.00 102.76 36950. 359.57
69 725.00 -100.40 36950. 368.02
70 725.00 -100.40 36950. 368.02
73 725.00 -100.40 36950. 368.02
72 725.00 -100.40 36950. 368.02
71 725.00 -100.40 36950. 368.02
74 725.00 -=100.40 36950. 368.02
519 725.00 -91.554 36950. 403.59
1007 725.00 86.178 36950. 428.76
1008 725.00 86.178 36950. 428.76
1009 725.00 86.178 36950. 428.76
1010 725.00 86.178 36950. 428.76
1011 725.00 86.178 36950. 428.76
1012 725.00 86.178 36950. 428.76
119 725.00 81.204 36950. 455.03
120 725.00 81.204 36950. 455.03
25 725.00 ~-77.331 36950. 477.81
26 725.00 -77.331 36950. 477.81
30 725.00 -77.331 36950. 477.81
29 725.00 -77.331 36950. 477.81
28 725.00 ~77.331 36950. 477.81
27 725.00 -77.331 36950. 477.81
1060 725.00 -75.143 36950. 491.73
905 725.00 -73.291 36950. 504.16
906 725.00 -73.291 36950. 504.16
908 725.00 -73.291 36950. 504.16
910 725.00 -73.291 36950. 504.16
909 725.00 ~-73.291 36950. 504.16
907 725.00 ~-73.291 36950. 504.16
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243 725.00 -73.030 36950. 505.95
244 725.00 ~73.030 36950. 505.95

24 725.00 -70.525 36950. 523.93

23 725.00 -70.525 36950. 523.93
1055 725.00 69.247 36950. 533.59
1056 725.00 69.247 36950. 533.59
1053 725.00 69.247 36950. 533.59
1054 725.00 69.247 36950. 533.59
1051 725.00 69.247 36950. 533.59
1052 725.00 69.247 36950. 533.59
340 725.00 -63.961 36950. 577.70
339 725.00 -63.961 36950. 577.70
118 725.00 -63.430 36950. 582.53
114 725.00 -63.430 36950. 582.53
116 725.00 -63.430 36950. 582.53
115 725.00 -63.430 36950. 582.53
117 725.00 -63.430 36950. 582.53
113 725.00 ~63.430 36950. 582.53
735 725.00 -58.480 36950. 631.84
736 725.00 -58.480 36950. 631.84
296 725.00 -53.766 36950. 687.24
295 725.00 -53.766 36950. 687.24
518 725.00 -52.866 36950. 698.94
384 725.00 -52.237 36950. 707.35
383 725.00 -52.237 36950. 707.35

32 725.00 47.875 36950. 771.81

3t 725.00 47.875 36950. 771.81
1062 725.00 -45.318 36950. 815.35
428 725.00 -43.427 36950. 850.84
427 725.00 -43.427 36950. 850.84
1059 725.00 ~39.696 36950. 930.82
949 725.00 37.366 36950. 988.88
950 725.00 37.366 36950. 988.88
953 725.00 37.366 36950. 988.88
952 725.00 37.366 36950. 988.88
954 725.00 37.366 36950. 988.88
955  725.00 37.366 36950. 988.88
951 725.00 37.366 36950. 988.88
956 725.00 37.366 36950. 988.88
157 725.00 -37.113 36950. 995.62
159 725.00 -37.113 36950. 995.62
160 725.00 -37.113 36950. 995.62
162 725.00 -37.113 36950. 995.62
161 725.00 -37.113 36950. 995.62
158 725.00 -37.113 36950. 995.62
471 725.00 ~31.337 36950. 1179.1
472 725.00 ~-31.337 36950. 1179.1
868 725.00 -30.625 36950. 1206.5
867 725.00 -30.625 36950. 1206.5
560 725.00 28.912 36950. 1278.0
554 725.00 28.912 36950. 1278.0
555 725.00 28.912 36950. 1278.0
559 725.00 28.912 36950. 1278.0
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556 725.00 28.912 36950. 1278.0
557 725.00 28.912 36950. 1278.0
558 725.00 28.912 36950. 1278.0
288 725.00 26.853 36950. 1376.0
287 725.00 26.853 36950. 1376.0
75 725.00 23.644 36950. 1562.8
76 725.00 23.644 36950. 1562.8
792 725.00 23.199 36950. 1592.8
692 725.00 -21.528 36950. 1716.4
691 725.00 -21.528 36950. 1716.4
1061 725.00 -16.507 36950. 2238.4
112 725.00 -15.159 36950. 2437.5
111 725.00 -15.159 36950. 2437.5
604 725.00 -14.772 36950. 2501.4
603 725.00 ~14.772 36950. 2501.4
817 725.00 14.688 36950. 2515.7
822 725.00 14.688 36950. 2515.7
819 725.00 14.688 36950. 2515.7
820 725.00 14.688 36950. 2515.7
823 725.00 14.688 36950. 2515.7
818 725.00 14.688 36950. 2515.7
821 725.00 14.688 36950. 2515.7
824 725.00 14.688 36950. 2515.7
517 725.00 -14.178 36950. 2606.2
501 725.00 7.1760 36950. 5149.1
502 725.00 7.1760 36950. 5149.1
503 725.00 7.1760 36950. 5149.1
504 725.00 7.1760 36950. 5149.1
505 725.00 7.1760 36950. 5149.1
506 725.00 7.1760 36950. 5149.1
647 725.00 6.7331 36950. 5487.8
648 725.00 6.7331 36950. 5487.8
911 725.00 5.6389 36950. 6552.7
912 725.00 5.6389 36950. 6552.7
245 725.00 1.5773 36950. 23426.
246 725.00 1.5773 36950. 23426.
247 725.00 1.5773 36950. 23426.
248 725.00 1.5773 36950. 23426.
249 725.00 1.5773 36950. 23426.
250 725.00 1.5773 36950. 23426.
201 725.00 1.3750 36950. 26873.
202 725.00 1.3750 36950. 26873.
203 725.00 1.3750 36950. 26873.
204 725.00 1.3750 36950. 26873.
205 725.00 1.3750 36950. 26873.
206 725.00 1.3750 36950. 26873.
1057 725.00 ~.98254 36950. 37607.
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Table 3.AA.9

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: F3.b (See Table 3.1.3)
SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT PREVIOUS PREVIOUS
ELEM REF TEMP PL+PB ALLOW SF
1012 725.00 47060. 55450. 1.1783
39 725.00 46011. 55450. 1.2052
83 725.00 44643. 55450. 1.2421
259 725.00 43819. 55450. 1.2654
215 725.00 43230. 55450. 1.2827
743 725.00 42944. 55450. 1.2912
479 725.00 42910. 55450. 1.2922
127 725.00 42178. 55450. 1.3147
171 725.00 41748. 55450. 1.3282
435 725.00 41637. 55450. 1.3317
699 725.00 41570. 55450. 1.3339
523 725.00 40990. 55450. 1.3528
391 725.00 40761. 55450. 1.3604
40 725.00 40521. 55450. . ~1.3684
347 725.00 40405. 55450. 1.3724
655 725.00 40396. 55450. 1.3727
84 725.00 39188. 55450. 1.4150
611 725.00 38607. 55450. 1.4363
260 725.00 38399. 55450. 1.4440
963 725.00 37871. 55450. 1.4642
216 725.00 37842. 55450. 1.4653
787 725.00 37811. 55450. 1.4665
875 725.00 37624. 55450. 1.4738
744 725.00 37572. 55450. 1.4758
480 725.00 37535. 55450. 1.4773
919 725.00 36969. 55450. 1.4999
128 725.00 36841. 55450. 1.5051
172 725.00 36410. 55450. 1.5230
436 725.00 36309. 55450. 1.5272
700 725.00 36249. 55450. 1.5297
524 725.00 35914. 55450. 1.5439
392 725.00 35472. 55450. 1.5632
348 725.00 35136. 55450. 1.5782
656 725.00 35125. 55450. 1.5787
1050 725.00 35095. 55450. 1.5800
831 725.00 34891. 55450. 1.5892
303 725.00 34467. 55450. 1.6088
1056 725.00 33737. 55450. 1.6436
612 725.00 33389. 55450. 1.6607
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Table 3.AA.9 (continued)

788 725.00 32973. 55450. 1.6817
964 725.00 32641, 55450. 1.6988
876 725.00 32450. 55450. 1.7088
894 725.00 32406. 55450. 1.7111
850 725.00 32069. 55450. 1.7291
920 725.00 31783. 55450. 1.7446
632 725.00 30308. 55450. 1.8296
631 725.00 3027s. 55450. 1.8315
1051 725.00 30235. 55450. 1.8340
808 725.00 30124. 55450. 1.8407
807 725.00 29948. 55450. 1.8515
719 725.00 29848. 55450. 1.8577
832 725.00 29795. 55450. 1.8611
304 725.00 29774. 55450. 1.8624
588 725.00 29355, 55450. 1.8889
455 725.00 29270. 55450. 1.8944
587 725.00 29258. 55450. 1.8952
1057 725.00 29088. 55450. 1.9063
528 725.00 29016. 55450. 1.9110
675 725.00 28605. 55450. 1.9385
676 725.00 28300. 55450. 1.9594
798 725.00 27636. 55450. 2.0065
967 725.00 27593. 55450. 2.0095
366 725.00 27593. 55450. 2.0095
923 725.00 27308. 55450. 2.0305
922 725.00 27308. -55450. 2.0305
306 725.00 27139. 55450. 2,0432
307 725.00 27139. 55450. 2.0432

87 725.00 27083. 55450. 2.0474

86 725.00 27083. 55450. 2.0474
834 725.00 26930. 55450. 2.0590
835 725.00 26930. 55450. 2.0590
262 725.00 26900. 55450. 2.0614
263 725.00 26900. 55450. 2.0614
296 725.00 26876. 55450. 2.0632
367 725.00 26775. 55450. 2.0710
368 725.00 26763. 55450. 2.0719
175 725.00 26717. 55450, 2.0755
174 725.00 26717. 55450. 2.0755

42 725.00 26633. 55450. 2.0820

43 725.00 26633. 55450. 2.0820
2198 725.00 26597. 55450. 2.0848
218 725.00 26597. 55450. 2.0848
483 725.00 26583. 55450. 2.0860
482 725.00 26583. 55450. 2.0860
439 725.00 26551. 55450. 2.0885
438 725.00 26551. 55450. 2.0885
615 725.00 26542. 55450. 2.0892
614 725.00 26542, 55450. 2.0892
747 725.00 26451. 55450. 2.0964
746 725.00 26451. 55450. 2.0964
849 725.00 26433. 55450. 2.0977
702 725.00 26404. 55450. 2.1001
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Table 3.AA.9 (continued)

703 725.00 26404. 55450. 2.1001
394 725.00 26366. 55450. 2.1031
395 725.00 26366. 55450. 2.1031
878 725.00 26335. 55450. 2.1056
879 725.00 26335. 55450. 2.1056
131 725.00 26275. 55450. 2.1103
130  725.00 26275. 55450. 2.1103
658 725.00 26237. 55450. 2.1134
659 725.00 26237. 55450. 2.1134
1010  725.00 26236. 55450. 2.1135
1009 725.00 26236. 55450. 2.1135
350 725.00 26171. 55450. 2.1188
351 725.00 26171. 55450. 2.1188
893 725.00 26107. 55450. 2.1239
570 725.00 25906. 55450. 2.1404
571 725.00 25906. 55450. 2.1404
324 725.00 25871. 55450. 2.1433
323 725.00 25818. 55450. 2.1477
806  725.00 25778. 55450. 2.1511
305  725.00 25504. 55450. 2.1741
1052 725.00 25498. 55450. 2.1747
280  725.00 25405. 55450. 2.1826
833 725.00 25363. 55450. 2.1863
974 725.00 25359. 55450. 2.1866

61 725.00 25271. 55450. 2.1942
279  725.00 25253. 55450. 2.1958
1059 725.00 25239. 55450. 2.1970
411  725.00 24948. 55450. 2.2226
921. 725.00 24937. 55450. 2.2236
965 725.00 24834. 55450. 2.2328
544 725.00 24552, 55450. 2.2585
604 725.00 24483. 55450. 2.2649
543 725.00 24438. 55450. 2.2690
288 725.00 24311. 55450. 2.2809
534 725.00 24289. 55450. 2.2829
412 725.00 24287. 55450. 2.2831
630  725.00 24253. 55450. 2.2863
877 725.00 24076. 55450. 2.3031
851  725.00 23990. 55450. 2.3114

62 725.00 23987. 55450. 2.3116
243 725.00 23972. 55450. 2.3131
613 725.00 23892. 55450. 2.3209
674 725.00 23891. 55450. 2.3210
147 725.00 23849. 55450. 2.3250
1060 725.00 23607. 55450. 2.3488
852 725.00 23436. 55450. 2.3661
569  725.00 23184. 55450. 2.3917
657 725.00 23107. 55450. 2.3997
393 725.00 23075. 55450. 2.4031
349 725.00 23060. 55450. 2.4046
148 725.00 23027. 55450. 2.4080
1053  725.00 22997. 55450. 2.4112
1054 725.00 22997. 55450. 2.4112
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173 725.00 22985. 55450. 2.4125
437 725.00 22911. 55450. 2.4203
830 725.00 22872. 55450. 2.4244
701 725.00 22836. 55450. 2.4282
384 725.00 22763. 55450. 2.4360
1058 725.00 22761. 55450. 2.4361
973 725.00 22716. 55450. 2.4410
340 725.00 22613. 55450. 2.4521
103 725.00 22600. 55450. 2.4535
586 725.00 22571. 55450. 2.4567
129 725.00 22554, 55450. 2.4586
567 725.00 22522, 55450. 2.4621
302 725.00 22522, 55450. 2.4621
481 725.00 22521. 55450. 2.4621
191 725.00 22501. 55450. 2.4644
428 725.00 22454. 55450. 2.4695
261 725.00 22440. 55450. 2.4710
217 725.00 22427. 55450. 2.4725
745 725.00 22423. 55450. 2.4729
104 725.00 22377. 55450. 2.4780
208 725.00 22339. 55450. 2.4822

85 725.00 22306. 55450. 2.4859
648 725.00 22304. 55450. 2.4861
295 725.00 22154. 55450. 2.5029
366 725.00 22076. 55450. 2.5118
120 725.00 22062. 55450. 2.5134
874 725.00 22058. 55450. 2.5138
164 725.00 22055. 55450. 2.5141
410 725.00 21992. 55450. 2,5214
836 725.00 21957. 55450. 2.5253
192 725.00 T 21923, 55450. 2.5293

32 725.00 21868. 55450. 2.5357
805 725.00 21861. 55450. 2.5365
692 725.00 21853. 55450. 2.5374
889 725.00 21634. 55450. 2.5631
308 725.00 21603. 55450. 2.5668

41 725.00 21552, 55450. 2.5728
566 725.00 21549. 55450. 2.5732
895 725.00 21512. 55450. 2.5776
797 725.00 21497. 55450. 2.5794
845 725.00 21470. 55450. 2.5827
112 725.00 21364. 55450. 2.5955
1055 725.00 21349. 55450. 2.5973
237 725.00 21226. 55450. 2.6124
880 725.00 21155. 55450. 2.6211
526 725.00 21108. 55450. 2.6270
527 725.00 21108. 55450. 2.6270
610 725.00 21046. 55450. 2.6347
890 725.00 20938. 55450. 2.6483

15 725.00 20901. 55450. 2.6530
846 725.00 20848. 55450. 2.6597
918 725.00 20841. 55450. 2.6606
146 725.00 20808. 55450. 2.6649
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848 725.00 20797. 55450. 2.6662
16 725.00 20792. 55450. 2.6669
542 725.00 20729. 55450. 2.6750
572 725.00 20658. 55450. 2.6842
322 725.00 20507. 55450. 2.7040
346 725.00 20478. 55450. 2.7078
568 725.00 20473. 55450. 2.7084
654 725.00 20374. 55450. 2.7216
616 725.00 20140. 55450. 2.7533
896 725.00 20120. 55450. 2.7559
972 725.00 20074. 55450. 2.7623
238 725.00 20054. 55450. 2.7651
629 725.00 19960. 55450. 2.7781
95 725.00 19950. 55450. 2.7794
924 725.00 19925. 55450. 2.7830
390 725.00 19911. 55450. 2.7849
603 725.00 19829. 55450. 2.7964
892 725.00 19809. 55450. 2.7993
982 725.00 19798. 55450. 2.8008
962 725.00 19760. 55450. 2.8062
7 725.00 19742. 55450. 2.8088
525 725.00 19728. 55450. 2.8107
287 725.00 19702. 55450. 2.8145
791 725.00 19665. 55450. 2.8197
529 725.00 19649. 55450. 2.8220
190 725.00 19649. 55450. 2.8221
23 725.00 19635. 55450. 2.8240
352 725.00 19580. 55450. 2.8320
736 725.00 19579. 55450. 2.8321
96 725.00 19531. 55450. 2.8391
660 725.00 19476. 55450. 2.8471
6 725.00 19462. 55450. 2.8491
14 725.00 19380. 55450. 2.8612
698 725.00 19307. 55450. 2.8720
126 725.00 19125. 55450. 2.8993
673 725.00 19112, 55450. 2.9012
1011 725.00 19079. 55450. 2.9064
1061 725.00 19066. 55450. 2.9083
717 725.00 19056. 55450. 2.9099
396 725.00 19012. 55450. 2.9165
434 725.00 19011. 55450. 2.9168
270 725.00 18951. 55450. 2.9260
793 725.00 18855. 55450. 2.9408
968 725.00 18844. 55450. 2.9426
530 725.00 18775. 55450. 2.9535
102 725.00 18660. 55450. 2.9715
170 725.00 18652. 55450. 2.9729
789 725.00 18510. 55450. 2.9957
790 725.00 18510. 55450. 2.9957
585 725.00 18502. 55450. 2.9970
704 725.00 18409. 55450. 3.0121
383 725.00 18358. 55450. 3.0205
742 725.00 18323. 55450. 3.0262
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251 725.00 18318. 55450. 3.0271
132 725.00 18232. 55450. 3.0413
76 725.00 18217. 55450. 3.0438
339 725.00 18192. 55450. 3.0480
794 725.00 18177. 55450, 3.0505
471 725.00 18130. 55450. 3.0584
427 725.00 18124. 55450. 3.0595
478 725.00 18121. 55450. 3.0600
440 725.00 18110. 55450. 3.0618
207 725.00 18038. 55450. 3.0741
472 725.00 17968. 55450. 3.0860
804 725.00 17944. 55450. 3.0901
214 725.00 17881. 55450. 3.1010
252 725.00 17841. 55450. 3.1080
647 725.00 17814. 55450. 3.1128
176 725.00 17748. 55450. 3.1242
75 725.00 17724. 55450. 3.1286
163 725.00 17699. 55450. 3.1330
8 725.00 17693. 55450. 3.1339
119 725.00 17691. 55450. 3.1344
735 725.00 17679. 55450. 3.1365
981 725.00 17640. 55450. 3.1435
365 725.00 17613. 55450. 3.1483
31 725.00 17609. 55450. 3.1489
977 725.00 17560. 55450. 3.1577
691 725.00 17437. 55450. 3.1800
748 725.00 17432. 55450. 3.1809
971 725.00 17431. 55450. 3.1812
978 725,00 17327. 55450. 3.2001
484 725.00 17229, 55450. 3.2185
799 725.00 17086. 55450. 3.2454
111 725.00 17036. 55450. 3.2548
258 725.00 16990. 55450. 3.2638
220 725.00 16988. 55450. 3.2640
409 725.00 16882. 55450. 3.2847
625 725.00 16879. 55450. 3.2851
669 725.00 16808. 55450. 3.2990
801 725.00 16766. 55450. 3.3072
17 725.00 16711. 55450. 3.3182
800 725.00 16710. 55450. 3.3184
541 725.00 16670. 55450. 3.3263
626 725.00 16407. 55450. 3.3796
533 725.00 16391. 55450. 3.3830
802 725.00 16337. 55450. 3.3941
670 725.00 16282. 55450. 3.4056
242 725.00 16264. 55450. 3.4094
321 725.00 16194. 55450. 3.4242
1008 725.00 16176. 55450. 3.4279
82 725.00 16173. 55450. 3.4286
264 725.00 16100. 55450. 3.4440
278 725.00 16058. 55450. 3.4532
94 725.00 16038. 55450. 3.4573
38 725.00 15995, 55450. 3.4667
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Table 3.AA.9 (continued)

829 725.00 15953. 55450. 3.4758
301 725.00 15841. 55450. 3.5003
910 725.00 15726. 55450. 3.5261
628 725.00 15666. 55450. 3.5395

18 725.00 15638. 55450. 3.5458
145 725.00 15609. 55450. 3.5525

66 725.00 15562. 55450. 3.5631
980 725.00 15481. 55450. 3.5818
873 725.00 15408. 55450. 3.5987
1007 725.00 15395. 55450. 3.6019
866 725.00 15389. 55450. 3.6032
796 725.00 15359. 55450. 3.6103

88 725.00 15302. 55450. 3.6236
847 725.00 15288. 55450. 3.6270
979 725.00 15245. 55450. 3.6373
581 725.00 15178. 55450. 3.6534

44 725.00 15119. 55450. 3.6676

24 725.00 15104. 55450. 3.6713
825 725.00 15089. 55450. 3.6748
272 725.00 15081. 55450. 3.6767
561 725.00 14981. 55450. 3.7014
271 725.00 14980. 55450. 3.7017
609 725.00 14904. 55450. 3.7204
565 725.00 14898. 55450. 3.7219
405 725.00 14872. 55450. 3.7286
189 725.00 14852. 55450. 3.7336

13 725.00 14814. 55450. 3.7430
917 725.00 14796. 55450. 3.7476
970 725.00 14788. 55450. " 3.7497
582 725.00 14731. 55450. 3.7642
891 725.00 14715. 55450. 3.7683
869 725.00 14494. 55450. 3.8257
345 725.00 14491. 55450. 3.8265

22 725.00 14440. 55450. 3.8399
361 725.00 1443s5. 55450. 3.8415
584 725.00 14433. 55450. 3.8420
1021 725.00 14408. 55450. 3.8486
653 725.00 14396. 55450. 3.8518
1022 725.00 14349. 55450. 3.8645
672 725.00 14334. 55450. 3.8684
406 725.00 14309. 55450. 3.8753
826 725,00 14307. 55450. 3.8758
562 725.00 14228. 55450. 3.8971
297 725.00 14218. 55450. 3.9001
389 725.00 14124. 55450. 3.9260
101 725.00 14113. 55450. 3.9289
961 725.00 14092. 55450. 3.9347
803 725.00 14028. 55450. 3.9529
729 725.00 14007. 55450. 3.9588
141 725.00 13963. 55450. 3.9711
362 725.00 13944. 55450. 3.9766
245 725.00 13864. 55450. 3.9995
1023 725.00 13819. 55450. 4.0127
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Table 3.AA.9 (continued)

465  725.00 13803. 55450. 4.0172
697  725.00 13777. 55450. 4.0249
69  725.00 13750. 55450. 4.0326
870 725.00 13742. 55450. 4.0352
969  725.00 13682. 55450. 4.0529
509 725.00 13662. 55450. 4.0586
433  725.00 13640. 55450. 4.0652
1 725.00 13598. 55450. 4.0778
125  725.00 13550. 55450. 4.0923
169  725.00 13480. 55450. 4.1136
773 725.00 13469. 55450. 4.1167
298  725.00 13462. 55450. 4.1190
142 725.00 13391. 55450. 4.1410
63 725.00 13306. 55450. 4.1673
1024  725.00 13288. 55450. 4.1728
269  725.00 13279. 55450. 4.1759
25  725.00 13232. 55450. 4.1907
1062  725.00 13228. 55450, 4.1919
560  725.00 13207. 55450. 4.1985
364  725.00 13149. 55450. 4.2170
730  725.00 13145. 55450. 4.2184
S  725.00 13074. 55450. 4.2412
317 725.00 13025. 55450. 4.2573
741  725.00 12982. 55450. 4.2711
246  725.00 12979. 55450. 4.2724
2 725.00 12948. .55450. 4.2825
510  725.00 12934. 55450. 4,.2873
466  725.00 12930. 55450. 4.2886
605 725.00 12887. 55450. 4.3029
477  725.00 12878. 55450. 4.3058
70 725,00 12874. 55450. 4.3073
501  725.00 12798. 55450. 4.3327
774  725.00 12776. 55450. 4.3401
1025  725.00 12758. 55450. 4.3462
213 725.00 12758, 55450. 4.3463
649  725.00 12697. 55450. 4.3673
341 725.00 12639. 55450. 4.3873
540  725.00 12612. 55450, 4.3967
913  725.00 12610. 55450. 4.3974
318 725.00 12551. 55450. 4.4180
277  725.00 12471. 55450. 4.4463
26  725.00 12416, 55450. 4.4659
559  725.00 12379. 55450. 4.4794
554  725.00 12314. 55450, 4.5028
685  725.00 12235, 55450. 4.5319
606 725.00 12191. 55450. 4.5484
627  725.00 12190, 55450. 4.5488
385  725.00 12175. 55450. 4.5543
792  725.00 12161. 55450. 4.5598
795  725.00 12115. 55450. 4.5771
201 725.00 12112, 55450. 4.5781
502  725.00 12104. 55450. 4.5813
1006 725.00 12091. 55450. 4.5861
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Table 3.AA.9 (continued)
650 725.00 12020. 55450. 4.6133
257 725.00 12014. 55450. 4.6153
342 725.00 11961. 55450. 4.6361
914 725.00 11925. 55450. 4.6498
718 725.00 11894. 55450. 4.6622
320 725.00 11881. 55450. 4.6672
121 725.00 11856. 55450. 4.6769
933 725.00 11854. 55450. 4.6778
333 725.00 11830. 55450. 4.6874
408 725.00 11771. 55450. 4.7107
957 725.00 11743. 55450. 4.7221
113 725.00 11731. 55450. 4.7268
934 725.00 11719. 55450. 4.7316
241 725.00 11653. 55450. 4.7583
537 725.00 11645. 55450. 4.7615
421  725.00 11641. 55450. 4.7633
456  725.00 11607. 55450. 4.7773
671 725.00 11580. 55450. 4.7886
386 725.00 11520. 55450. 4.8136
905 725.00 11519. 55450. 4.8136
686 725.00 11455. 55450. 4.8407
693  725.00 11452. 55450. 4.8419
737 725.00 11442. 55450. 4.8463
21 725.00 11370. 55450. 4.8770
157  725.00 11341. 55450. 4.8893
202 725.00 11332. 55450. 4.8934
78 725.00 11289. 55450. 4.9119
906 725.00 11287. 55450. 4.9129
720.  725.00 11284. 55450. 4.9140
940 725.00 11254. 55450. 4.9273
122 725.00 11224. 55450. 4.9403
538 725.00 11200. 55450. 4.9509
37 725.00 11152. 55450. 4.9721
473 725.00 11143. 55450. 4.9762
33 725.00 11125. 55450. 4.9841
939 725.00 11112. 55450. 4.9901
958  725.00 11100. 55450. 4.9954
334 725.00 11079. 55450. 5.0050
555  725.00 11027. 55450. 5.0286
114  725.00 10972. 55450. 5.0537
531  725.00 10952. 55450. 5.0628
93 725.00 10938. 55450. 5.0696
429 725.00 10928. 55450. 5.0739
253 725.00 10884. 55450. 5.0946
422 725.00 10883. 55450. 5.0951
738 725.00 10836. 55450. 5.1173
54 725.00 10831. 55450. 5.1195
694 725.00 10825. 55450. 5.1224
81 725.00 10815. 55450. 5.1271
867 725.00 10787. 55450. 5.1405
209 725.00 10765. 55450. 5.1511
583 725.00 10738. 55450. 5.1641
377 725.00 10694. 55450. 5.1852
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Table 3.AA.9 (continued)

34 725.00 10619. 55450. 5.2219
641 725.00 10616. 55450. 5.2233
65 725.00 10605. 55450. 5.2287
97 725.00 10591. 55450. 5.2353
158 725.00 10584. 55450. 5.2390
911 725.00 10580. 55450. 5.2408
474 725.00 10548. 55450. 5.2569
935 725.00 10514. 55450. 5.2739
89 725.00 10432. 55450. 5.3155
265 725.00 10431. 55450. 5.3158
717 725.00 10425. 55450. 5.3188
144 725.00 10409. 55450. 5.3270
824 725.00 10398. 55450. 5.3325
105 725.00 10382. 55450. 5.3409
430 725.00 10319. 55450. 5.3735
254 725.00 10319. 55450. 5.3736
239 725.00 10292. 55450. 5.3879
165 725.00 10266. 55450. 5.4014
12 725.00 10248. 55450. 5.4108
229 725.00 10199. 55450. 5.4366
210 725.00 10183. 55450. 5.4453
250 725.00 10163. 55450. 5.4560
98 725.00 10091. 55450. 5.4947
74 725.00 10076. 55450. 5.5032
185 725.00 10070. 55450. 5.5063
188 725.00 10055. 55450. 5.5147
938 725.00 10015. 55450. 5.5365
470 725.00 9988.9 55450. 5.5512
378 725.00 9971.1 55450. 5.5611
230 725.00° 9925.3 55450. 5.5868
642 725.00 9899.8 55450. 5.6011
454 725.00 9884.8 55450. 5.6096
90 725.00 9869.8 55450. 5.6182
266 725.00 9805.3 55450. 5.6551
1049 725.00 9803.4 55450. 5.6562
823 725.00 9715.0 55450. 5.7077
166 725.00 9678.8 55450. 5.7290
106 725.00 9635.4 55450. 5.7548
100 725.00 9566.5 55450. 5.7963
363 725.00 9556.5 55450. 5.8024
186 725.00 9542.4 55450. 5.8109
734 725.00 9328.7 55450. 5.9440
936 725.00 9309.2 55450. 5.9565
407 725.00 9274.2 55450. 5.9790
244 725.00 9261.3 55450. 5.9873
300 725.00 9161.2 55450. 6.0527
55 725.00 9117.8 55450. 6.0815
828 725.00 9034.6 55450. 6.1375
716 725.00 8957.1 55450. 6.1906
276 725.00 8884.1 55450. 6.2415
1005 725.00 8795.2 55450. 6.3046
608 725.00 8762.6 55450. 6.3280
872 725.00 8758.1 55450. 6.3313
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Table 3.AA.9 (continued)

916 725.00 8751.8 55450. 6.3359
937 725.00 8748.9 55450. 6.3379
539 725.00 8552.9 55450. 6.4831
865 725.00 8536.6 55450. 6.4956
344 725.00 8504.1 55450, 6.5204
532 725.00 8492.8 55450. 6.5291
907 725.00 8489.2 55450. 6.5319
281 725.00 8427.0 55450. 6.5801
960 725.00 8425.0 55450. 6.5816
652 725.00 8417.9 55450. 6.5872
388 725.00 8336.6 55450. 6.6514
319 725.00 8313.8 55450. 6.6696
168 725.00 8308.0 55450. 6.6743
273 725.00 8276.9 55450. 6.6993
432 725.00 8269.3 55450. 6.7055
143 725.00 8267.0 55450. 6.7074
556 725.00 8252.4 55450. 6.7192
564 725.00 8247.8 55450. 6.7230
696 725.00 8246.4 55450. 6.7242
453 725.00 8240.5 55450. 6.7290
249 725.00 8111.2 55450. 6.8363

73 725.00 8101.9 55450. 6.8440
469 725.00 8044.8 55450. 6.8927
124 725.00 7974.2 55450. 6.9536
274 725.00 7884.3 55450. 7.0330
282 725.00 7825.0 55450. 7.0862
817 725.00 7802.8 55450. 7.1064
818 725.00 7802.8 55450. 7.1064
909 725.00 7776.9 55450. 7.1301

30 725.00 77272 55450. 7.1760
740 725.00 7641.8 55450. 7.2561
476 725.00 7635.0 55450. 7.2626
212 725.00 7634.7 55450. 7.2629
268 725.00 7606.4 55450. 7.2899
79 725.00 7597.1 55450. 7.2988
110 725.00 7588.7 55450. 7.3069
563 725.00 7500.6 55450. 7.3928
715 725.00 7488.9 55450. 7.4043
733 725.00 7487.5 55450. 7.4057
231 725.00 7474.5 55450. 7.4186
819 725.00 7368.7 55450. 7.5250
690 725.00 7315.7 55450. 7.5796
827 725.00 7311.0 55450. 7.5845
597 725.00 7278.3 55450. 7.6185
775 725.00 7159.2 55450. 7.7453
511 725.00 7133.0 55450. 7.7737
236 725.00 7121.9 55450. 7.7859
206 725.00 7104.8 55450. 7.8046
256 725.00 7039.2 55450. 7.8773
871 725.00 7014.2 55450. 7.9054
426 725.00 6906.5 55450. 8.0286
162 725.00 6874.7 55450. 8.0658
20 725.00 6867.9 55450. 8.0738
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19 725.00 6843.8 55450. 8.1022
235 725.00 6840.9 55450. 8.1056
1045 725.00 6833.5 55450. 8.1145
109 725.00 6779.2 55450. 8.1794
299 725.00 6704.3 55450. 8.2708
4 725.00 6685.8 55450. 8.2937
598 725.00 6662.4 55450. 8.3228
3 725.00 6635.4 55450. 8.3567
118 725.00 6627.4 55450. 8.3668
503 725.00 6609.6 55450. 8.3894
452 '725.00 6596.1 55450. 8.4064
56 725.00 6595.2 55450. 8.4076
9 725.00 6584.6 55450. 8.4212
1046 725.00 6472.2 55450. 8.5674
338 725.00 6452.5 55450. 8.5936
1001 725.00 6414.6 55450. 8.6443
558 725.00 6411.7 55450. 8.6483
861 725.00 6321.6 55450. 8.7716
36 725.00 6309.5 55450. 8.7883
29 725.00 6305.1 55450. 8.7944
382 725.00 6282.6 55450. 8.8259
786 725.00 6243.0 55450. 8.8819
868 725.00 6227.4 55450. 8.9042
862 725.00 6211.4 55450. 8.9271
689 725.00 6203.9 55450. 8.9379
731 725.00 6152.2 55450. 9.0130
10 725.00 6122.1 55450. 9.0574
1002 725.00 6054.7 55450. 9.1581
714 725.00 6020.6 55450. 9.2100
425 725.00 5994.8 55450. 9.2496
205 725.00 5993.8 55450. 9.2512
161 725.00 5973.5 55450. 9.2826
607 725.00 5972.0 55450. 9.2850
646 725.00 5965.3 55450. 9.2955
651 725.00 5964.1 55450. 9.2973
343 725.00 5896.3 55450. 9.4041
820 725.00 5887.6 55450. 9.4181
27 725.00 5842.9 55450. 9.4902
92 725.00 5837.4 55450. 9.4991
467 725.00 5834.1 55450. 9.5045
60 725.00 5824.8 55450. 9.5196
713 725.00 5815.8 55450. 9.5344
915 725.00 5803.3 55450. 8.5550
247 725.00 5775.2 55450. 9.6014
240 725.00 5754.6 55450. 9.6358
71 725.00 5748.1 55450. 9.6467
117 725.00 5708.6 55450. 9.7134
35 725.00 5698.5 55450. 9.7306
381 725.00 5685.9 55450. 9.7522
11 725.00 5682.0 55450. 9.7589
387 725.00 5655.0 554590. 9.8055
292 725.00 5629.1 55450. 9.8506
293 725.00 5629.1 55450. 9.8506
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Table 3.AA.9 (continued)

99 725.00 5620.3 55450. 9.8660
337 725.00 5606.4 55450. 9.8904
777 725.00 5582.0 55450. 9.9337
123 725.00 5571.2 55450. 9.9530

59 725.00 5535.8 55450. 10.017

1004 725.00 5499.3 55450. 10.083

80 725.00 5457.2 55450. 10.161
645 725.00 5429.5 55450. 10.213
739 725.00 5417.7 55450. 10.235
785 725.00 5366.2 55450. 10.333
959 725.00 5355.3 55450. 10.354
275 725.00 5297.2 55450. 10.468
255 725.00 5266.5 55450. 10.529
187 725.00 5258.2 55450, 10.545
285 725.00 5250.8 55450. 10.560
286 725.00 5250.8 55450. 10.560
475 725.00 5227.7 55450. 10.607
695 725.00 5217.2 55450. 10.628
687 725.00 5191.7 55450. 10.681
602 725.00 5137.9 55450. 10.792
601 725.00 5137.9 55450. 10.792
335 725.00 5081.4 55450. 10.912
952 725.00 5080.6 55450. 10.914
951 725.00 5080.6 55450. 10.914
203 725.00 5069.2 55450. 10.939
232 725.00 5023.7 55450. 11.038
294 725.00 5014.9 55450. 11.057
211 725.00 4982.4 55450. .11.129
291 725.00 4955.4 55450. 11.190
451 725.00 4951.8 55450. 11.198
115 725.00 4901.8 55450. 11.312
431 725.00 4871.0 55450. 11.384
822 725.00 4867.6 55450. 11.392

91 725.00 4845.1 55450. 11.445

72 725.00 4840.1 55450. 11.456
423 725.00 4819.9 55450. 11.504
468 725.00 4812.7 55450. 11.522
248 725.00 4771.3 55450. 11.622
108 725.00 4681.9 55450. 11.844
234 725.00 4665.8 55450. 11.884
950 725.00 4589.5 55450. 12.082

1048 725.00 4589.4 55450. 12.082
159 725.00 4531.5 55450. 12.237
953 725.00 4524.7 55450. 12.255
863 725.00 4510.3 55450. 12.294
784 725.00 4489.4 55450. 12.351
857 725.00 4430.7 55450. 12.515
167 725.00 4429.6 55450. 12.518
908 725.00 4403.9 55450. 12.591
732 725.00 4358.5 55450. 12.722
514 725.00 4248.6 55450. 13.051
379 725.00 4222.9 55450. 13.131

64 725.00 4216.6 55450. 13.150
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643  725.00 4212.5 55450, 13.163
600 725.00 4209.9 55450. 13.171
267  725.00 4208.8 55450. 13.175
57 725.00 4072.6 55450. 13.615
284  725.00 3980.8 55450. 13.930
688 725.00 3804.3 55450. 14.576
380 725.00 3801.3 55450. 14.587
424 725.00 3795.2 55450. 14.610
160 725.00 3784.4 55450. 14.652
107  725.00 3674.4 55450, 15.091
783  725.00 3612.6 55450. 15.349
644 725.00 3605.8 55450. 15.378
513 725.00 3599.4 55450. 15.405
28  725.00 3595.2 55450. 15.423
204 725.00 3594.9 55450. 15.424
116  725.00 3502.0 55450. 15.834
449  725.00 3479.8 55450. 15.935
336  725.00 3472.6 55450. 15.968
912 725.00 3462.4 55450. 16.015
956  725.00 3405.8 55450. 16.281
821 725.00 3359.4 55450. 16.506
450  725.00 3307.5 55450. 16.765
58  725.00 3298.6 55450. 16.810
1047  725.00 3241.7 55450. 17.105
517 725.00 3090.6 55450. 17.941
518 725.00 3066.0 55450. 18.085
949  725.00 3051.3 55450. 18.173
290 725.00 2993.9 55450. 18.521
864  725.00 2971.9 55450. 18.658
955  725.00 2943.0 55450. 18.841
954  725.00 2921.7 55450. 18.978
519  725.00 2845.6 55450. 119.486
1003  725.00 2836.3 55450. 19.550
782  725.00 2735.8 55450. 20.268
283  725.00 2691.5 55450, 20.602
520 725.00 2625.2 55450. 21.122
512  725.00 2620.3 55450. 21.162
776  725.00 2589.3 55450. 21.415
233 725.00 2573.0 55450. 21.551
506 725.00 2502.6 55450. 22.157
521  725.00 2404.8 55450. 23.058
504 725.00 2403.3 55450. 23.072
522  725.00 2184.4 55450. 25.385
505 725.00 2160.0 55450. 25.672
599  725.00 1994.1 55450. 27.807
781  725.00 1859.0 55450. 29.828
289  725.00 1089.8 55450. 50.880
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Table 3.AA.10

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Enclosure Vessel

SUBTITLE 2 =

Load Combination: E3.b (See Table 3.1.4)
SUBTITLE 3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
1210 450.00 6345.0 43450. 6.8479
1209 450.00 6343.8 43450. 6.8492
1208 450.00 6341.0 43450. 6.8522
1207 450.00 6336.7 43450. 6.8568
1206 450.00 6331.0 43450. 6.8631
1205 450.00 6323.8 43450. 6.8709
1204 450.00 6315.2 43450. 6.8802
1211 450.00 6311.8 43450. 6.8839
1212 450.00 6311.5 43450. 6.8843
1213 450.00 6309.7 43450. 6.8863
1203 450.00 6309.0 43450. 6.8870
1214 450.00 6306.4 43450. 6.8898
1202 450.00 6302.8 43450. 6.8938
1215 450.00 6301.8 43450. 6.8949
1216  450.00 6295.8 43450. 6.9014
1201 450.00 6294.2 43450. 6.9031
1217 450.00 -° 6288.4 43450. 6.9095
1200 450.00 6281.3 43450. 6.9174
1218 450.00 6279.8 43450. 6.9190
1219 450.00 6270.2 43450. 6.9296
1199 450.00 6266.6 43450. 6.9335
1220 450.00 6259.4 43450. 6.9416
1198 450.00 6250.8 43450. 6.9511
1221 450.00 6247.2 43450. 6.9551
1138 450.00 -6241.7 43450. 6.9612
1222 450.00 6233.9 43450. 6.9699
1197 450.00 6233.7 43450. 6.9701
1223 450.00 6219.7 43450. 6.9859
1196 450.00 6215.7 43450. 6.9904
1224 450.00 6204.5 43450. 7.0029
1195 450.00 6196.7 43450. 7.0118
1225 450.00 6188.6 43450. 7.0210
1194 450.00 6176.8 43450. 7.0343
1193 450.00 6154.0 43450. 7.0605
1226 450.00 6133.6 43450. 7.0840
1192 450.00 6130.4 43450. 7.0877
1227 450.00 6114.2 43450. 7.1064
1191 450.00 6106.3 43450. 7.1156
1228 450.00 6094.5 43450. 7.1294
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Table 3.AA.10 (continued)

1190 450.00 6082.1 43450. 7.1440
1229 450.00 6074.4 43450. 7.1529
1137 450.00 -6059.3 43450. 7.1708
1230 450.00 6054.2 43450. 7.1768
1231 450.00 6033.9 43450. 7.2010
1135 450.00 -6026.7 43450. 7.2096
1136 450.00 -6025.9 43450. 7.2106
1134 450.00 -6025.3 43450. 7.2113
1131 450.00 -6022.1 43450. 7.2151
1139 450.00 -6021.4 43450. 7.2159
1133 450.00 -6017.8 43450. 7.2202
1132 450.00 -6003.0 43450. 7.2381
1141 450.00 -6000.3 43450. 7.2414
1142 450.00 -5999.4 43450. 7.2424
1140 450.00 -5994.6 43450. 7.2481
1143 450.00 -5993.0 43450. 7.2502
1144 450.00 -5986.1 43450. 7.2585
1189 450.00 5969.5 43450. 7.2787
1188 450.00 5945.7 43450. 7.3078
1232 450.00 5938.5 43450. 7.3166
1187 450.00 5922.4 43450. 7.3366
1233 450.00 5915.7 43450. 7.3449
1186 450.00 5899.5 43450. 7.3650
1234 450.00 5893.3 43450. 7.3728
1185 450.00 5877.4 43450. 7.3927
1235 450.00 5871.4 43450. 7.4002
1184 450.00 5856.0 43450. 7.41897
1236 450.00 5850.3 43450. 7.4269
1183 450.00 5836.2 43450. 7.4449
1237 450.00 5830.1 43450. 7.4527
1182 450.00 5817.4 43450. 7.4690
1238 450.00 5810.7 43450. 7.4775
1181 450.00 5797.7 43450. 7.4943
1233 450.00 5793.1 43450. 7.5003
1180 450.00 5774.9 43450. 7.5239
1240 450.00 5774.2 43450. 7.5248
1241 450.00 5750.4 43450. 7.5560
1179 450.00 5748.9 43450. 7.5580
1242 450.00 5724.5 43450. 7.5902
1178 450.00 5722.5 43450. 7.5929
1243 450.00 5698.4 43450. 7.6250
1177 450.00 5696.1 43450. 7.6280
1244 450.00 5672.2 43450. 7.6602
1176 450.00 5669.7 43450. 7.6636
1245 450.00 5645.8 43450. 7.6959
1175 450.00 5639.7 43450. 7.7043
1246 450.00 5619.3 43450. 7.7322
1174 450.00 5613.4 43450. 7.7404
1103 450.00 5589.6 43450. 7.7734
1173 450.00 5587.1 43450. 7.7769
1146 450.00 -5563.2 43450. 7.8102
1104 450.00 5563.2 43450. 7.8103
1172 450.00 5560.9 43450. 7.8135
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Table 3.AA.10 (continued)

1145 450.00 -5545.8 43450. 7.8347
1105 450.00 5536.9 43450. 7.8474
1171 450.00 5534.9 43450. 7.8502
1106 450.00 5510.7 43450. 7.8847
1170 450.00 5509.1 43450. 7.8869
1107 450.00 5484.6 43450. 7.9221
1169 450.00 5483.8 43450. 7.9234
1168 450.00 5469.6 43450. 7.9439
1108 450.00 5459.0 43450. 7.9593
1167 450.00 5455.3 43450. 7.9647
1166 450.00 5434.7 43450. 7.9949
1109 450.00 5434.4 43450. 7.9953
1110 450.00 5420.1 43450. 8.0164
1111 450.00 5403.3 43450. 8.0413
1165 450.00 4006.2 43450. 10.846
1164 450.00 3983.3 43450. 10.908
1163 450.00 3958.3 43450. 10.977
1162 450.00 3934.4 43450. 11.043
1161 450.00 3911.4 43450. 11.108
1160 450.00 3889.1 43450. 11.172
1159 450.00 3868.1 43450. 11.233
1158 450.00 3812.9 43450. 11.396
1157 450.00 3802.9 43450. 11.425
1156 450.00 3793.4 43450. 11.454
1155 450.00 3769.9 43450. 11.526
1112 450.00 3707.1 43450. 11.721
1113 450.00 3684.0 43450. 11.794
1114 450.00 3658.4 43450. 11.877
1115 450.00 3633.8 43450. 11.957
1116 450.00 3610-1 43450. 12.036
1117 450.00 3587.2 43450. 12.113
1118 450.00 3565.6 43450. 12.186
1119 450.00 3515.2 43450. 12.361
1120 450.00 3496.7 43450. 12.426
1130 450.00 -3486.4 43450. 12.463
1121 450.00 3481.8 43450. 12.479
1129 450.00 ~3454.4 43450. 12.578
1128 450.00 ~3453.2 43450. 12.583
1122 450.00 3452.4 43450. 12.585
1127 450.00 -3445.0 43450. 12.613
1126 450.00 -3432.6 43450. 12.658
1125 450.00 ~3417.5 43450. 12.714
1124 450.00 -3398.2 43450. 12.786
1123 450.00 -3398.0 43450. 12.787
1154 450.00 429.30 43450. 101.21
1153 450.00 425.46 43450. 102.12
1152 450.00 406.24 43450. 106.96
1151 450.00 390.69 43450. 111.21
1150 450.00 377.47 43450. 115.11
1149 450.00 367.58 43450. 118.21
1148 450.00 362.22 43450. 119.95
1147 450.00 337.37 43450. 128.79
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Table 3.AA.11

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Enclosure Vessel

SUBTITLE 2 =

Load Combination: E3.b (See Table 3.1.4)
SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOUS
ELEM REF TEMP PL+PB ALLOW SF
1138 450.00 24650. 65200. 2.6450
1139 450.00 24430. 65200. 2.6688
1131 450.00 23370. 65200. 2.7899
1130 450.00 20843. 65200. 3.1282
1146 450.00 20111. 65200. 3.2420
1147 450.00 17610. 65200. 3.7025
1233 450.00 15705. 65200. 4.1516
1234 450.00 15705. 65200. 4.1517
1235 450.00 15514. 65200. 4.2027
1232 450.00 15416. 65200. 4.2293
1188 450.00 15157. 65200. 4.3018
1187 450.00 15156. 65200. 4.3019
1186 450.00 15105. 65200. 4.3166
1236 450.00 14805. 65200. 4.4039
1189 450.00 14772. 65200. 4.4138
1185 450.00 14578. 65200. 4.4724
1132 450.00 13682. 65200. 4.7653
1237 450.00 13541. 65200. 4.8150
1184 450.00 13539. 65200. 4.8157
1209 450.00 12996. 65200. 5.0171
1210 450.00 12996. 65200. 5.0171
1211 450.00 12948. 65200. 5.0356
1208 450.00 12924. 65200. 5.0448
1140 450.00 12917. 65200. 5.0474
1212 450.00 12897. 65200. 5.0553
1137 450.00 12762. 65200. 5.1088
1213 450.00 12733. 65200. 5.1204
1207 450.00 12731. 65200. 5.1215
1214 450.00 12475, 65200. 5.2263
1123 450.00 12469. 65200. 5.2290
1206 450.00 12420. 65200. 5.2497
1215 450.00 12128. 65200. 5.3760
1122 450.00 12103. 65200. 5.3873
1205 450.00 11998. 65200. 5.4343
1183 450.00 11949. 65200. 5.4564
1155 450.00 11828. 65200. 5.5122
1216 450.00 11698. 65200. 5.5735
1238 450.00 11684. 65200. 5.5802
1204 450.00 11474. 65200. 5.6824
HI-STAR FSAR Rev. 0
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Table 3.AA.11 (continued)

1129 450.00 11291. 65200. 5.7745
1217 450.00 11195. 65200. 5.8241
1231 450.00 11181. 65200. 5.8314
1190 450.00 11122. 65200. 5.8621
1230 450.00 10880. 65200. 5.9926
1203 450.00 10860. 65200. 6.0039
1154 450.00 10734. 65200. 6.0741
1145 450.00 10632. 65200. 6.1326
1218 450.00 10629. 65200. 6.1341
1191 450.00 10464. 65200. 6.2309
1202 450.00 10456. 65200. 6.2356
1229 450.00 10296. 65200. 6.3325
1219 450.00 10030. 65200. 6.5003
1201 450.00 10028. 65200. 6.5017
1182 450.00 9838.1 65200. 6.6273
1192 450.00 9519.3 65200. 6.8493
1228 450.00 9459.0 65200. 6.8929
1200 450.00 9445.0 65200. 6.9031
1220 450.00 9398.7 65200. 6.9371
1239 450.00 9273.0 65200. 7.0312
1136 450.00 9115.3 65200. 7.1528
1133 450.00 8767.9 65200. 7.4362
1221 450.00 8732.2 65200. 7.4666
1141 450.00 8719.2 65200. 7.4777
1199 450.00 8593.8 65200. 7.5868
1194 450.00 8486.3 65200. 7.6830
1227 450.00 8398.3 65200. 7.7635
1193 450.00 8331.1 65200. .7.8261
1135 450.00 8158.4 65200. 7.9917
1148 450.00 8079.4 65200. 8.0699
1222 450.00 8066.8 65200. 8.0825
1121 450.00 8042.1 65200. 8.1073
1195 450.00 7933.1 65200. 8.2188
1143 450.00 7874.7 65200. 8.2797
1144 450.00 7873.9 65200. 8.2805
1124 450.00 7860.4 65200. 8.2947
1198 450.00 7714.2 65200. 8.4520
1223 450.00 7423.4 65200. 8.7830
1156 450.00 7399.0 65200. 8.8120
1196 450.00 7256.7 65200. 8.9848
1226 450.00 7142.5 65200. 9.1284
1181 450.00 7134.6 65200. 9.1386
1197 450.00 6831.8 65200. 9.5436
1224 450.00 6824.5 65200. 9.5538
1142 450.00 6585.9 65200. 9.8999
1110 450.00 6580.4 65200. 9.9082
1111 450.00 6578.6 65200. 9.9109
1157 450.00 6567.1 65200. 9.9283
1134 450.00 6546.2 65200. 9.9600
1167 450.00 6531.2 65200. 9.9828
1166 450.00 6529.7 65200. 9.9851
1225 450.00 6485.7 65200. 10.053
1109 450.00 6459.3 65200. 10.094
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Table 3.AA.11 (continued)

1153 450.00 6441.7 65200. 10.122
1168 450.00 6433.9 65200. 10.134
1179 450.00 6430.8 65200. 10.139
1180 450.00 6430.6 65200. 10.139
1241 450.00 6413.5 65200. 10.166
1240 450.00 6411.7 65200. 10.169
1128 450.00 6404.8 65200. 10.180
1242 450.00 6335.1 65200. 10.292
1178 450.00 6291.7 65200. 10.363
1177 450.00 6248.5 65200. 10.435
1176 450.00 6232.1 65200. 10.462
1243 450.00 6230.2 65200. 10.465
1175 450.00 6202.1 65200. 10.513
1244 450.00 6199.8 65200. 10.516
1245 450.00 6183.1 65200. 10.545
1174 450.00 6174.5 65200. 10.560
1173 450.00 6158.0 65200. 10.588
1246 450.00 6151.8 65200. 10.598
1169 450.00 6145.3 65200. 10.610
1172 450.00 6131.8 65200. 10.633
1103 450.00 6124.1 65200. 10.646
1108 450.00 6117.1 65200. 10:659
1104 450.00 6108.1 65200. 10.674
1171 450.00 6106.9 65200. 10.676
1105 450.00 6081.9 65200. 10.720
1170 450.00 6069.0 65200. 10.743
1106 450.00 6056.8 65200. 10.765
1107 450.00 6016.8 65200. 10.836
1149 450.00 5338.9 65200. 12.212
1125 450.,00 5190.0 65200. 12.563
1120 450.00 5007.2 65200. 13.021
1164 450.00 4982.6 65200. 13.085
1165 450.00 4980.1 65200. 13.092
1158 450.00 4781.0 65200. 13.637
1159 450.00 4771.7 65200. 13.664
1113 450.00 4742.0 65200. 13.749
1112 450.00 4739.0 65200. 13.758
1163 450.00 4668.8 65200. 13.965
1118 450.00 4631.2 65200. 14.078
1162 450.00 4522.0 65200. 14.418
1161 450.00 4505.9 65200. 14.470
1160 450.00 4463.9 65200. 14.606
1114 450.00 4369.0 65200. 14.923
1152 450.00 4354.1 65200. 14.974
1115 450.00 4196.4 65200. 15.537
1116 450.00 4175.8 65200, 15.614
1117 450.00 4172.4 65200. 15.627
1119 450.00 3983.9 65200. 16.366
1126 450.00 3937.6 65200. 16.558
1127 450.00 3890.1 65200. 16.760
1150 450.00 3539.0 65200. 18.423
1151 450.00 3505.5 65200. 18.599
HI-STAR FSAR Rev. 0

REPORT HI-2012610

3.AA-88



TITLE=

MPC-24 Structural Analysis

SUBTITLE

1 =

Component: Basket Supports

SUBTITLE

2 =

Table 3.AA.12

Load Combination: E3.b (See Table 3.1.4)

SUBTITLE

3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
1096 450.00 -9019.1 43450. 4.8175
1095 450.00 -9015.7 43450. 4.8194
1094 450.00 -8987.4 43450. 4.8345
1093 450.00 -8959.2 43450. 4.8498
1099 450.00 -8076.7 43450. 5.3797
1098 450.00 -8073.2 43450. 5.3820
1097 450.00 -8041.3 43450. 5.4034
1102 450.00 -3377.6 43450. 12.864
1100 450.00 -3377.6 43450. 12.864
1101 450.00 -3377.6 43450. 12.864
1079 450.00 -3366.5 43450. 12.906
1076 450.00 -3366.3 43450. 12.908
1077 450.00 -3366.3 43450. 12.908
1080 450.00 -3363.1 43450. 12.920
1078 450.00 -3335.4 43450. 13.027
1081 450.00 -3334.3 43450. 13.031
1082 450.00 ~=3305.5 43450. 13.145
1083 450.00 -3276.7 43450. 13.260
1071 450.00 -52.243 43450. 831.69
1072 450.00 -52.243 43450. 831.69
1073 450.00 ~-52.243 43450. 831.69
1074 450.00 -52.243 43450. 831.69
1084 450.00 ~18.187 43450. 2389.0
1085 450.00 ~18.187 43450. 2389.0
1086 450.00 -18.187 43450. 2389.0
1087 450.00 -18.187 43450. 2389.0
1088 450.00 -18.187 43450. 2389.0
1089 450.00 -14.748 43450. 2946.2
1090 450.00 ~14.748 43450. 2946.2
1091 450.00 ~14.748 43450. 2946.2
1092 450.00 -14.748 43450. 2946.2
1075 450.00 ~-6.8447 43450. 6348.0
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Table 3.AA.13

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Basket Supports

SUBTITLE 2 =

Load Combination: E3.b (See Table 3.1.4)
SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOQUS
ELEM REF TEMP PL+PB ALLOW SF
1096 450.00 10050. 65200. 6.4875
1095 450.00 9990.6 65200. 6.5261
1094 450.00 9502.9 65200. 6.8611
1088 450.00 9175.7 65200. 7.1057
1093 450.00 9015.2 65200. 7.2322
1099 450.00 8769.3 65200. 7.4350
1098 450.00 8704.4 65200. 7.4905
1087 450.00 8666.6 65200. 7.5231
1097 450.00 8102.8 65200. 8.0466
1074 450.00 7615.4 65200. 8.5616
1073 450.00 7090.4 65200. 9.1955
1086 450.00 4926.0 65200. 13.236
1078° 450.00 3894.8 65200. 16.740
1077 450.00 3699.7 65200. 17.623
1089 450.00. 3365.9 65200. 19.371
1092 450.00 3334.9 65200. 19.551
1079 450.00 3294.0 65200. 19.794
1072 450.00 3279.9 65200. 19.879
1084 450.00 3244.1 65200. 20.098
1100 450.00 3217.4 65200. 20.265
1075 450.00 3198.6 65200. 20.384
1071 450.00 3148.8 65200. 20.706
1091 450.00 3044.4 65200. 21.416
1080 450.00 2687.9 65200. 24.257
1102 450.00 2545.9 65200. 25.610
1090 450.00 2398.6 65200. 27.182
1101 450.00 2251.3 65200. 28.961
1085 450.00 2099.2 65200. 31.060
1081 450.00 2081.8 65200. 31.319
1076 450.00 1950.8 65200. 33.422
1083 450.00 1749.7 65200. 37.264
1082 450.00 1684.0 65200. 38.717
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Table 3.AA.14

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: F3.c (See Table 3.1.3)
SUBTITLE 3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
852 725.00 -9769.6 36950. 3.7821
851 725.00 -9767.2 36950. 3.7831
472 725.00 -9753.9 36950. 3.7882
471 725.00 -9751.5 36950. 3.7892
982 725.00 -9271.3 36950. 3.9854
514 725.00 -9255.4 36950. 3.9923
981 725.00 -9244.5 36950. 3.9970
513 725.00 -9228.6 36950. 4,.0038
980 725.00 -9217.7 36950. 4.0086
512 725.00 ~9201.8 36950. 4.,0155
979 725.00 -9190.9 36950. 4.0203
511 725.00 -9175.0 36950. 4.0272
978 725.00 -9164.1 36950. 4.0320
510 725.00 -9148.2 36950. 4.0390
977 725.00 -9137.3 36950. 4.0439
509 725.00 -9121.4 36950. 4.0509
850 725.00 -9109.3 36950. 4.0563
736 725.00 -9094.8 36950. 4.0628
470 725.00 -9094.3 36950. 4.0630
735 725.00 ~-9092.4 36950. 4.0638
896 725.00 -9086.5 36950. 4.0665
895 725.00 -9084.1 36950. 4.0676
849 725.00 -9082.5 36950. 4,0682
469 725.00 -9067.5 36950. 4.,0750
848 725.00 ~-9055.7 36950. 4.0803
506 725.00 -9044.0 36950. 4.0856
468 725.00 -9040.7 36950. 4.0871
974 725.00 -9034.7 36950. 4.0898
847 725.00 -9028.9 36950. 4.0924
505 725.00 -9017.2 36950. 4.0977
467 725.00 -9013.9 36950. 4.0992
973 725.00 -9007.9 36950. 4.1020
846 725.00 -9002.1 36950. 4.1046
504 725.00 -8990.4 36950. 4.1099
466 725.00 -8987.1 36950. 4.1115
972 725.00 -8981.1 36950. 4.1142
845 725.00 -8975.3 36950. 4.1168
503 725.00 -8963.6 36950. 4.1222
465 725.00 -8960.3 36950. 4.1237
HI-STAR FSAR Rev. 0

REPORT HI-2012610
3.AA91



Table 3.AA.14 (continued)

971 725.00 -8954.3 36950. 4.1265
502 725.00 ~-8936.8 36950. 4.1346
970 725.00 -8927.5 36950. 4.1389
501 725.00 -8910.0 36950. 4.1470
969 725.00 -8900.7 36950. 4.1514
777 725.00 -8686.8 36950. 4.2536
252 725.00 -8684.8 36950. 4.2546
251 725.00 -8682.4 36950. 4.2558
1025 725.00 -8681.2 36950. 4.2563
808 725.00 -8676.7 36950. 4.2585
807 725.00 -8674.3 36950. 4.2597
776 725.00 -8652.4 36950. 4.2705
1024 725.00 -8646.8 36950. 4.2732
775 725.00 -8630.6 36950. 4.2813
1023 725.00 -8625.0 36950. 4.2840
774 725.00 ~8608.8 36950. 4.2921
1022 725.00 -8603.2 36950. 4.2949
773 725.00 -8587.1 36950. 4.3030
1021 725.00 -8581.5 36950. 4.3058
734 725.00 ~-8418.5 36950. 4.3892
894 725.00 -8410.1 36950. 4.3935
733 725.00 -8391.7 36950. 4.4032
893 725.00 -8383.3 36950. 4.4076
732 725.00 -8364.9 36950. 4.4173
892 725.00 -8356.5 36950. 4.4217
731 725.00 -8338.1 36950. 4.4315
891 725.00 ~-8329.7 36950. 4.4359
730 725.00 -8311.3 36950. 4.4458
890 725.00 ~-8302.9 36950. 4.4502
729 725.00 -8284.5 36950. 4.4602
889 725.00 -8276.1 36950. 4.4647
250 725.00 -8031.5 36950. 4.6006
806 725.00 -8024.1 36950. 4.6049
249 725.00 -8004.7 36950. 4.6160
805 725.00 -7997.3 36950. 4.6203
248 725.00 -7977.9 36950. 4.6315
804 725.00 -73970.5 36950. 4.6358
247 725.00 -7951.1 36950. 4.6471
803 725.00 -7943.7 36950. 4.6515
246 725.00 -7924.3 36950. 4.6629
802 725.00 -7916.9 36950. 4.6672
245 725.00 -7897.5 36950. 4.6787
801 725.00 ~7890.1 36950. 4.6831
632 725.00 -7825.2 36950. 4.7219
631 725.00 ~-7822.8 36950. 4.7234
428 725.00 -7812.8 36950. 4.7294
427 725.00 ~-7810.4 36950. 4.7309
630 725.00 -7166.8 36950. 5.1557
426 725.00 -7154.4 36950. 5.1647
629 725.00 -7140.0 36950. 5.1751
425 725.00 -7127.6 36950. 5.1841
628 725.00 -7113.2 36950. 5.1946
424 725.00 -7100.8 36950. 5.2037
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Table 3.AA.14 (continued)
692 725.00 -7094.6 36950. 5.2082
691 725.00 -7092.2 36950. 5.2100
676 725.00 -7088.0 36950. 5.2131
627 725.00 -7086.4 36950. 5.2142
675 725.00 ~-7085.5 36950. 5.2149
423 725.00 -7074.0 36950. 5.2234
626 725.00 -7059.6 36950. 5.2340
422 725.00 -7047.2 36950. 5.2432
625 725.00 -7032.8 36950. 5.2540
421 725.00 -7020.4 36950. 5.2633
208 725.00 -6700.5 36950. 5.5145
207 725.00 -6698.1 36950. 5.5165
588 725.00 -6694.2 36950. 5.5197
587  725.00 -6691.8 36950. 5.5217
690 725.00 -6421.3 36950. 5.7543
674 725.00 -6415.3 36950. 5.7597
689  725.00 -6394.5 36950. 5.7784
673 725.00 -6388.5 36950. 5.7838
688 725.00 -6367.7 36950. 5.8027
672 725.00 ~-6361.7 36950. 5.8082
687 725.00 -6340.9 36950. 5.8272
671 725.00 -6334.9 36950. 5.8328
686 725.00 ~-6314.1 36950. 5.8520
670 725.00 -6308.1 36950. 5.8575
685 725.00 -6287.3 36950. 5.8769
669 725.00 -6281.3 36950. 5.8825
940 725.00 -6099.0 36950. 6.0583
956 725.00 -6098.4 36950. .6.0590
939 725.00 ~6096.6 36950. 6.0607
955 725.00 -6095.9 36950. 6.0614
800 725.00 -6080.5 36950. 6.0768
799 725.00 -6078.0 36950. 6.0793
938 725.00 ~6077.7 36950. 6.0796
954 725.00 -6077.1 36950. 6.0802
244  725.00 -6068.0 36950. 6.0893
243 725.00 -6065.6 36950. 6.0917
937  725.00 -6056.0 36950. 6.1014
953 725.00 -6055.3 36950. 6.1021
206 725.00 -6052.3 36950. 6.1051
586  725.00 -6047.3 36950. 6.1102
936 725.00 -6034.2 36950. 6.1235
952  725.00 -6033.5 36950. 6.1241
205 725.00 -6025.5 36950. 6.1323
585 725.00 -6020.5 36950. 6.1374
935 725.00 -6012.4 36950. 6.1457
951 725.00 -6011.7 36950. 6.1463
204 725.00 -5998.7 36950. 6.1597
584 725.00 -5993.7 36950. 6.1648
934 725.00 ~-5990.6 36950. 6.1680
950 725.00 -5989.9 36950. 6.1687
203 725.00 -5971.9 36950. 6.1873
933 725.00 -5968.8 36950. 6.1905
949 725.00 -5968.1 36950. 6.1912
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Table 3.AA.14 (continued)

583  725.00 -5966.9 36950. 6.1925
202 725.00 -5945.1 36950. 6.2152
582  725.00 -5940.1 36950. 6.2204
201 725.00 -5918.3 36950. 6.2433
581  725.00 -5913.3 36950. 6.2486
368 725.00 -5878.7 36950. 6.2854
367 725.00 -5876.3 36950. 6.2880
384 725.00 -5869.6 36950. 6.2952
383  725.00 ~-5867.1 36950. 6.2978
798  725.00 -5451.3 36950. 6.7782
242 725.00 -5438.9 36950. 6.7937
797  725.00 -5424.5 36950. 6.8116
241  725.00 -5412.1 36950. 6.8273
796  725.00 ~5397.7 36950. 6.8455
240  725.00 -5385.3 36950. 6.8613
795  725.00 -5370.9 36950. 6.8796
239  725.00 ~5358.5 36950. 6.8956
794  725.00 -5344.1 36950. 6.9141
238  725.00 -5331.7 36950. 6.9303
793  725.00 -5317.3 36950. 6.9490
237  725.00 ~5304.9 36950. 6.9653
366 725.00 -5232.3 36950. 7.0619
382 725.00 -5224.4 36950. 7.0725
365 725.00 -5205.5 36950. 7.0982
381  725.00 ~5197.6 36950. 7.1090
364  725.00 -5178.7 36950. 7.1349
380 725.00 ~5170.8 36950. 7.1458
363  725.00 ~5151.9 36950. 7.1721
379  725.00 ~5144.0 36950. 7.1831
362 725.00 -5125.1 36950. 7.2096
378 725.00 -5117.2 36950. 7.2207
361 725.00 -5098.3 36950. 7.2475
648  725.00 -5096.1 36950. 7.2507
647  725.00 -5093.6 36950. 7.2542
412  725.00 -5091.3 36950. 7.2575
377  725.00 ~-5090.4 36950. 7.2587
411  725.00 -5088.9 36950. 7.2610
720  725.00 -4937.9 36950. 7.4829
912  725.00 ~4937.5 36950. 7.4835
719  725.00 -4935.5 36950. 7.4866
911  725.00 -4935.1 36950. 7.4872
544  725.00 -4906.3 36950. 7.5311
543  725.00 -4903.9 36950. 7.5349
76  725.00 -4894.0 36950. 7.5500
75  725.00 -4891.6 36950. 7.5538
164  725.00 -4765.3 36950. 7.7540
163  725.00 ~4762.9 36950. 7.7579
324 725.00 -4760.7 36950. 7.7615
323 725.00 -4758.2 36950. 7.7655
646  725.00 -4439.4 36950. 8.3232
410  725.00 -4434.0 36950. 8.3332
645  725.00 -4412.6 36950. 8.3737
409  725.00 ~-4407.2 36950. 8.3839
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Table 3.AA.14 (continued)

644 725.00 -4385.8 36950. 8.4249
408 725.00 -4380.4 36950. 8.4352
643 725.00 -4359.0 36950. 8.4767
407 725.00 ~-4353.6 36950. 8.4871
642 725.00 -4332.2 36950. 8.5291
406 725.00 -4326.8 36950. 8.5397
641 725.00 -4305.4 36950. 8.5822
405 725.00 -4300.0 36950. 8.5929
542 725.00 -4275.8 36950. 8.6416
74 725.00 ~-4262.9 36950. 8.6678
541 725.00 -4249.0 36950. 8.6961
718 725.00 -4244.7 36950. 8.7051
910 725.00 -4244.0 36950. 8.7065
73 725.00 -4236.1 36950. 8.7226
540 725.00 -4222.2 36950. 8.7513
717 725.00 -4217.9 36950. 8.7604
909 725.00 -4217.2 36950. 8.7618
72 725.00 -4209.3 36950. 8.7782
539 725.00 -4195.4 36950. 8.8072
716 725.00 -4191.1 36950. 8.8164
908 725.00 -4190.4 36950. 8.8179
71 725.00 -4182.5 36950. 8.8344
538 725.00 -4168.6 36950. 8.8638
715 725.00 -4164.3 36950. 8.8731
907 725.00 -4163.6 36950. 8.8746
70 725.00 -4155.7 36950. 8.8914
537 725.00 -4141.8 36950. 8.9212
714 725.00 -4137.5 36950. 8.9306
906 725.00 -4136.8 36950. 8.9321

69 725.00 -4128.9 36950. 8.9491
162 725.00 ~-4128.5 36950. 8.9500
322 725.00 -4123.9 36950. 8.9599
713 725.00 -4110.7 36950. 8.9888
905 725.00 -4110.0 36950. 8.9904
161 725.00 -4101.7 36950. 9.0085
321 725.00 -4097.1 36950. 9.0185
160 725.00 -4074.9 36950. 9.0677
320 725.00 -4070.3 36950. 9.0779
159 725.00 ~-4048.1 36950. 9.1277
319 725.00 -4043.5 36950. 9.1381
158 725.00 -4021.3 36950. 9.1886
318 725.00 -4016.7 36950. 9.1990
157 725.00 -3994.5 36950. 9.2502
317 725.00 -3989.9 36950. 9.2608
148 725.00 -3937.9 36950. 9.3831
147 725.00 -3935.5 36950. 9.3889
340 725.00 -3932.0 36950. 9.3972
339 725.00 -3929.6 36950. 9.4031
146 725.00 ~-3298.6 36950. 11.202
338 725.00 -3293.4 36950. 11.219
145 725.00 -3271.8 36950. 11.293
337 725.00 -3266.6 36950. 11.311
144 725.00 -3245.0 36950. 11.387
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Table 3.AA.14 (continued)

336 725.00 -3239.8 36950. 11.405
143 725.00 -3218.2 36950. 11.482
335 725.00 -3213.0 36950. 11.500
142 725.00 -3191.4 36950. 11.578
334 725.00 -3186.2 36950. 11.597
141 725.00 ~3164.6 36950. 11.676
333 725.00 -3159.4 36950. 11.695
604 725.00 -3132.6 36950. 11.795
603 725.00 -3130.1 36950. 11.805
192 725.00 -3129.5 36950. 11.807
191 725.00 -3127.1 36950. 11.816
868 725.00 -3026.8 36950. 12.208
456 725.00 -3026.7 36950. 12.208
867 725.00 ~3024.3 36950. 12.218
455 725.00 -3024.3 36950. 12.218
280 725.00 -2836.7 36950. 13.026
279 725.00 -2834.3 36950. 13.037
32 725.00 -2824.4 36950. 13.082
120 725.00 -2823.0 36950. 13.089
31 725.00 -2822.0 36950. 13.094
119 725.00 -2820.5 36950. 13.100
104 725.00 ~-2819.9 36950. 13.103
103 725.00 -2817.5 36950. 13.114
602 725.00 -2485.4 36950. 14.867
190 725.00 -2482.3 36950. 14.885
601 725.00 -2458.6 36950. 15.029
189 725.00 -2455.5 36950. 15.048
600 725.00 -2431.8 36950, 15.194
188 725.00. -2428.7 36950. 15.214
599 725.00 -2405.0 36950. 15.364
187 725.00 -2401.9 36350. 15.384
598 725.00 -2378.2 36950. 15.537
186 725.00 -2375.1 36950. 15.557
597 725.00 -2351.4 36950. 15.714
185 725.00 -2348.3 36950. 15.735
866 725.00 -2307.3 36950. 16.015
454 725.00 -2307.0 36950. 16.017
865 725.00 -2280.5 36950. 16.203
453 725.00 -2280.2 36950. 16.205
864 725.00 -2253.7 36950. 16.396
452 725.00 -2253.4 36950. 16.398
863 725.00 -2226.9 36950. 16.593
451 725.00 ~2226.6 36950. 16.595
278 725.00 -2205.5 36950. 16.754
862 725.00 -2200.1 36950. 16.795
450 725.00 -2199.8 36950. 16.797
118 725.00 -2195.1 36950. 16.833
30 725.00 -2193.7 36950. 16.843
102 725.00 -2192.7 36950. 16.851
277 725.00 -2178.7 36950. 16.960
861 725.00 -2173.3 36950. 17.002
449 725.00 -2173.0 36950. 17.004
117 725.00 -2168.3 36950. 17.041
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29 725.00
101 725.00
276 725.00
116 725.00

28 725.00
100 725.00
275 725.00
115 725.00

27 725.00

99 725.00

274 725.00
114 725.00

26 725.00
98 725.00
273 725.00
113 725.00
25 725.00
97 725.00
16 725.00
15 725.00

296 725.00
295 725.00

14 725.00
294 725.00
13 725.00
293 725.00
12 725.00
292 725.00
11 725.00
291 725.00
10 725.00
290 725.00
9 725.00
289 725.00
39 725.00
297 725.00
40 725.00
298 725.00
561 725.00
83 725.00
562 725.00
84 725.00
41 725.00
299 725.00
33 725.00

303 725.00
568 725.00

78 725.00
127 725.00
121 725.00

34 725.00

304 725.00
128 725.00

Table 3.AA.14 (continued)
-2166.9 36950. 17.052
-2165.9 36950. 17.060
-2151.9 36950. 17.171
-2141.5 36950. 17.254
-2140.1 36950. 17.265
~2139.1 36950. 17.274
-2125.1 36950. 17.388
-2114.7 36950. 17.473
~2113.3 36950. 17.484
-2112.3 36950. 17.493
-2098.3 36950. 17.610
-2087.9 36950. 17.697
-2086.5 36950. 17.709
-2085.5 36950. 17.718
-2071.5 36950. 17.837
-2061.1 36950. 17.927
-2059.7 36950. 17.939
-2058.7 36950. 17.948
-1977.4 36950. 18.686
-1975.0 36950. 18.709
-1974.7 36950. 18.712
-1972.2 36950. ¥8.735
-1367.9 36950. 27.012
-1365.8 36950. 27.053
-1341.1 36950. 27.552
-1339.0 36950. 27.595
-1314.3 36950. 28.114
-1312.2 36950. 28.158
-1287.5 36950. 28.699
-1285.4 36950. 28.745
-1260.7 36950. 29.309
-1258.6 36950. 29.357
-1233.9 36950. 29.945
-1231.8 36950. 29.996

1160.9 36950. 31.829
1160.2 36950. 31.847
1157.8 36950. 31.913
1157.2 36950. 31.931
1141.0 36950. 32.383
1140.3 36950. 32.403
1138.0 36950. 32.470
1137.3 36950. 32.490
1130.5 36950. 32.686
1129.8 36950. 32.705
1126.1 36950. 32.812
1125.4 36950. 32.834
1124.5 36950. 32.859
1123.8 36950. 32.879
1123.3 36950. 32.893
1123.3 36950. 32.894
1123.3 36950. 32.894
1122.5 36950. 32.917
1120.3 36950. 32.983
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Table 3.AA.14 (continued)

122 725.00 1120.2 36950. 32.984
1056 725.00 -1117.6 36950. 33.060
786 725.00 -1117.1 36950. 33.077
165 725.00 1115.9 36950. 33.112
347 725.00 1115.3 36950. 33.131
825 725.00 1113.8 36950. 33.175
259 725.00 1113.8 36950. 33.175
166 725.00 1112.9 36950. 33.203
605 725.00 1112.3 36950. 33.219
348 725.00 1112.2 36950. 33.222
171 725.00 1112.1 36950. 33.226
215 725.00 1111.6 36950. 33.241
341 725.00 1111.5 36950. 33.244
826 725.00 1110.7 36950. 33.266
260 725.00 1110.7 36950. 33.267
563 725.00 1110.6 36950. 33.270

85 725.00 1109.9 36950. 33.291
606 725.00 1109.2 36950. 33.311
172 725.00 1109.0 36950. 33.318
216 725.00 1108.5 36950. 33.332
342 725.00 1108.4 36950. 33.336
569 725.00 1105.9 36950. 33.411
385 725.00 1105.3 36950. 33.428
391 725.00 1105.3 36950. 33.431

79 725.00 1105.2 36950. 33.432
611 725.00 1103.3 36950. 33.491

42 725.00 1103.1 36950. 33.496
209 725.00 1102.5 36950. 33.515
300 725.00 1102.5 36950. 33.516
386 725.00 1102.3 36950. 33.521
392 725.00 1102.2 36950. 33.523
612 725.00 1100.2 36950. 33.584
210 725.00 1099.4 36950. 33.608
655 725.00 1096.0 36950. 33.712

35 725.00 1095.9 36950. 33.715
305 725.00 1095.2 36950. 33.739
429 725.00 1094.6 36950. 33.755
649 725.00 1094.1 36950. 33.773
831 725.00 1093.8 36950. 33.781
253 725.00 1093.7 36950. 33.783
656 725.00 1093.0 36950. 33.807
129 725.00 1092.9 36950. 33.809
123 725.00 1092.9 369590. 33.810
435 725.00 1092.6 36950. 33.818
430 725.00 1091.6 36950. 33.850
650 725.00 1091.0 36950. 33.868
832 725.00 1090.7 36950. 33.876
254 725.00 1090.7 36950. 33.878
1055 725.00 -1090.3 36950. 33.890
785 725.00 -1089.7 36950. 33.908
436 725.00 1089.6 36950. 33.913
869 725.00 1087.7 36950. 33.970
479 725.00 1087.0 36950. 33.993
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Table 3.AA.14 (continued)
167 725.00 1085.5 36950. 34.040
349 725.00 1084.9 36950. 34.060
870 725.00 1084.7 36950. 34.066
534 725.00 -1084.5 36950. 34.071
480 725.00 1083.9 36950. 34.089
827 725.00 1083.4 36950. 34.106
261 725.00 1083.4 36950. 34.107
66 725.00 -1083.4 36950. 34.107
564 725.00 1083.2 36950. 34.110
875 725.00 1083.2 36950. 34.110
473 725.00 1082.6 36950. 34.132
86 725.00 1082.6 36950. 34.132
607 725.00 1081.9 36950. 34.153
173 725.00 1081.7 36950. 34.160
699 725.00 1081.2 36950. 34.174
693 725.00 1081.2 36950. 34.175
217 725.00 1081.2 36950. 34.176
343 725.00 1081.0 36950. 34.180
876 725.00 1080.2 36950. 34.207
743 725.00 1080.0 36950. 34.214
474 725.00 1079.5 36950. 34.229
913 725.00 1079.2 36950. 34.238
570 725.00 1078.6 36950. 34.258
700 725.00 1078.2 36950. 34.271
694 725.00 1078.1 36950. 34.272
80 725.00 1077.9 36950. 34.281
560 725.00 -1077.1 36950. 34.305
744 725.00 1076.9 36950. .34.312
914 725.00 1076.2 36950. 34.335
60 725.00 -1075.8 36950. 34.348
43 725.00 1075.8 36950. 34.348
301 725.00 1075.1 36950. 34.369
387 725.00 1074.9 36950. 34.374
393 725.00 1074.9 36950. 34.377
559 725.00 -1074.7 36950. 34.383
59 725.00 -1073.3 36950. 34.425
613  725.00 1072.9 36950. 34.440
211 725.00 1072.1 36950. 34.466
36 725.00 1068.6 36950. 34.578
306 725.00 1067.8 36950. 34.603
657 725.00 1065.6 36950. 34.674
130 725.00 1065.6 36950. 34.677
124 725.00 1065.5 36950. 34.678
737 725.00 1065.5 36950. 34.680
919 725.00 1064.7 36950. 34.704
431 725.00 1064.2 36950. 34.720
651 725.00 1063.6 36950. 34.739
833 725.00 1063.4 36950. 34.748
255 725.00 1063.3 36950. 34.749
1054 725.00 -1062.9 36950. 34.762
738 725.00 1062.4 36950. 34.780
784 725.00 -1062.4 36950. 34.781
437 725.00 1062.2 36950. 34.786
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Table 3.AA.14 (continued)

920 725.00 1061.6 36950. 34.804
963 725.00 1061.3 36950. 34.815
957 725.00 1061.3 36950. 34.816
964 725.00 1058.3 36950. 34.915
958 725.00 1058.2 36950. 34.917
168 725.00 1058.1 36950. 34.920
533 725.00 -1057.7 36950. 34.934
350 725.00 1057.5 36950. 34.941
871 725.00 1057.3 36950. 34.947
481 725.00 1056.6 36950. 34.972

65 725.00 ~1056.6 36950. 34.972
828 725.00 1056.0 36950. 34.990
262 725.00 1056.0 36950. 34.990
565 725.00 1055.9 36950. 34.994
558 725.00 ~-1055.8 36950. 34.997

87 725.00 1055.2 36950. 35.017
608 725.00 1054.5 36950. 35.039

58 725.00 -1054.5 36950. 35.041
174 725.00 1054.3 36950. 35.047
218 725.00 1053.8 36950. 35.063
344 725.00 1053.7 36950. 35.067
877 725.00 1052.8 36950. 35.096
475 725.00 1052.1 36950. 35.119
571 725.00 1051.2 36950. 35.150
701 725.00 1050.8 36950. 35.163
695 725.00 1050.8 36950. 35.164

81 725.00 1050.5 36950. 35.173
745 725.00 1049.5 36950. 35.206
915 725.00 1048.8 36950. 35.230

44 725.00 1048.4 36950. 35.244
302 725.00 1047.7 36950. 35.266
388 725.00 1047.6 36950. 35.272
394 725.00 1047.5 36950. 35.274
614 725.00 1045.5 36950. 35.341
212 725.00 1044.7 36950. 35.368

37 725.00 1041.2 36950. 35.487
307 725.00 1040.5 36950. 35.513
658 725.00 1038.3 36950. 35.588
131 725.00 1038.2 36950. 35.590
125 725.00 1038.2 36950. 35.592
432 725.00 1036.9 36950. 35.636
652 725.00 1036.3 36950. 35.656
834 725.00 1036.0 36950. 35.665
256 725.00 1036.0 36950. 35.667
1053 725.00 -1035.6 36950. 35.681
739 725.00 1035.0 36950. 35.699
783 725.00 -1035.0 36950. 35.700
438 725.00 1034.8 36950. 35.706
921 725.00 1034.3 36950. 35.725
557 725.00 -1034.0 36950. 35.735

57 725.00 -1032.7 36950. 35.781
965 725.00 1030.9 36950. 35.842
532 725.00 -1030.9 36950. 35.842

HI-STAR FSAR Rev. 0

REPORT HI-2012610
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Table 3.AA.14 (continued)

959 725.00 1030.9 36950. 35.843
169 725.00 1030.8 36950. 35.847
351 725.00 1030.1 36950. 35.869
872 725.00 1029.9 36950. 35.876
64 725.00 -1029.8 36950. 35.882
482 725.00 1029.2 36950. 35.901
829 725.00 1028.7 36950. 35.920
263 725.00 1028.7 36950. 35.921
566 725.00 1028.5 36950. 35.925
236 725.00 -1028.0 36950. 35.944
824 725.00 -1027.9 36950. 35.947
88 725.00 1027.8 36950. 35.949
609 725.00 1027.2 36950. 35.972
175 725.00 1027.0 36950. 35.980
219 725.00 1026.5 36950. 35.998
345 725.00 1026.3 36950. 36,002
235 725.00 -1025.6 36950. 36.029
823 725.00 -1025.5 36950. 36.032
878 725.00 1025.5 36950. 36.032
476 725.00 1024.8 36950. 36.056
572 725.00 1023.9 36950. 36.089
702 725.00 1023.5 36950. 36.103
696 725.00 1023.4 36950. 36.104
82 725.00 1023.2 36950. 36.114
746 725.00 1022.2 36950. 36.148
916 725.00 1021.5 36950. 36.174
389 725.00 1020.2 36950. 36.218
395 725.00 1020.1 36950. 36.220
613  725.00 1018.2 36950. 36.291
213 725.00 1017.4 36950. 36.319
38 725.00 1013.9 36950. 36.445
308 725.00 1013.1 36950. 36.472
556 725.00 -1012.2 36950. 36.504
659 725.00 1010.9 36950. 36.551
56 725.00 -1010.9 36950. 36.552
132 725.00 1010.8 36950. 36.553
126 725.00 1010.8 36950. 36.555
433 725.00 1009.5 36950. 36.602
653 725.00 1008.9 36950. 36.623
835 725.00 1008.7 36950. 36.632
257 725.00 1008.6 36950. 36.634
1052 725.00 -1008.2 36950. 36.649
740 725.00 1007.7 36950. 36.668
782 725.00 -1007.7 36950. 36.669
439 725.00 1007.5 36950. 36.675
922 725.00 1006.9 36950. 36.695
234 725.00 -1006.7 36950. 36.704
822 725.00 -1006.6 36950. 36.707
531 725.00 ~1004.1 36950. 36.799
966 725.00 1003.6 36950. 36.819
960 725.00 1003.5 36950. 36.821
170 725.00 1003.4 36950. 36.824
63 725.00 -1003.0 36950. 36.841
HI-STAR FSAR Rev. 0
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Table 3.AA.14 (continued)

352 725.00 1002.8 36950. 36.848
873 725.00 1002.6 36950. 36.854
483 725.00 1001.9 36950. 36.882
830 725.00 1001.3 36950. 36.901
264 725.00 1001.3 36950. 36.902
610 725.00 999.82 36950. 36.957
176 725.00 999.59 36950. 36.965
220 725.00 999.10 36950. 36.983
346 725.00 998.98 36950. 36.988
879 725.00 998.12 36950. 37.020
477 725.00 997.44 36950. 37.045
703 725.00 996.11 36950. 37.094
697 725.00 996.07 36950. 37.096
747 725.00 994.83 36950. 37.142
1006 725.00 -994.76 36950. 37.145
917 725.00 994.09 36950. 37.169
390 725.00 992.86 36950. 37.216
396 725.00 992.79 36950. 37.218
528 725.00 -992.20 36950. 37.240
616 725.00 990.81 36950. 37.293
555 725.00 -990.44 36950. 37.307
214 725.00 990.02 36950. 37.323

55 725.00 ~-989.10 36950. 37.357
233 725.00 -984.91 36950. 37.516
821 725.00 -984.82 36950. 37.519
660 725.00 983.56 36950. 37.568
434 725.00 982.16 36950. 37.621
654 725.00 981.57 36950. 37.644
836 725.00 981.31 36950. 37.654
258 725.00 981.26 36950. 37.656
1051 725.00 -980.87 36950. 37.671
741 725.00 980.33 36950. 37.691
781 725.00 -980.30 36950. 37.692
440 725.00 980.13 36950. 37.699
923 725.00 979.58 36950. 37.720
530 725.00 -977.31 36950. 37.808
967 725.00 976.21 36950. 37.850
961 725.00 976.16 36950. 37.852

62 725.00 ~-976.16 36950. 37.853
874 725.00 975.23 36950. 37.888
484 725.00 974.50 36950. 37.917
880 725.00 970.76 36950. 38.063
478 725.00 970.08 36950. 38.090
704 725.00 968.75 36950. 38.142
698 725.00 968.71 36950. 38.143
554 725.00 -968.65 36950. 38.146
748 725.00 967.47 36950. 38.192
1005 725.00 -967.40 36950. 38.195

54 725.00 -967.31 36950. 38.199
918 725.00 966.74 36950. 38.221
527 725.00 -964.85 36950. 38.296
232 725.00 -963.12 36950. 38.365
820 725.00 -963.04 36950. 38.368
HI-STAR FSAR Rev. 0
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Table 3.AA.14 (continued)

742 725.00 952.97 36950. 38.773
924 725.00 952.22 36950. 38.804
529 725.00 ~-950.51 36950. 38.874
61 725.00 -949.36 36950. 38.921
968 725.00 948.85 36950. 38.942
962 725.00 948.80 36950. 38.944
231 725.00 -941.33 36950. 39.253
819 725.00 -941.25 36950. 39.256
1004 725.00 -940.05 36950. 39.307
526 725.00 -937.49 36950. 39.414
230 725.00 -919.55 36950. 40.183
818 725.00 -919.46 36950. 40.187
1003 725.00 -912.69 36950. 40.485
525 725.00 ~910.13 36950. 40.598
791 725.00 ~909.87 36950. 40.610
1049 725.00 -905.53 36950. 40.805
1057 725.00 -903.83 36950. 40.881
1058 725.00 -902.90 36950. 40.923
229 725.00 -897.76 36950. 41.158
817 725.00 -897.67 36950. 41.162
288 725.00 -895.08 36950. 41.281
8 725.00 -893.69 36950. 41.345
287 725.00 -892.64 36950. 41.394
7 725.00 -891.25 36950. 41.458
1002 725.00 -885.33 36950. 41.736
524 725.00 -882.78 36950. 41.857
96 725.00 -874.15 36950. 42.270
95 725.00 -871.72 36950. 42.388
792 725.00 -867.81 36950. 42.578
790 725.00 -866.75 36950. 42.630
1048 725.00 -862.41 36950. 42.845
1050 725.00 -861.88 36950. 42.871
112 725.00 -861.76 36950. 42.877
111 725.00 ~-859.32 36950. 42.999
1001 725.00 -857.98 36950. 43.066-
523 725.00 -855.42 36950. 43.195
789 725.00 -839.40 36950. 44.020
1047 725.00 -835.05 36950. 44.249
272 725.00 -831.70 36950. 44.427
24 725.00 -830.47 36950. 44.493
271 725.00 -829.26 36950. 44.558
23 725.00 -828.04 36950. 44.624
788 725.00 -812.04 36950. 45.503
1046 725.00 -807.69 36950. 45.748
787 725.00 -784.68 36950. 47.089
1045 725.00 ~780.34 36950. 47.351
286 725.00 -276.55 36950. 133.61
6 725.00 -275.85 36950. 133.95
270 725.00 ~-274.34 36950. 134.69
22 725.00 -273.63 36950. 135.04
94 725.00 -253.56 36950. 145.73
285 725.00 ~249.75 36950. 147.95
5 725.00 ~249.05 36950. 148.36
HI-STAR FSAR Rev. 0
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Table 3.AA.14 (continued)

269 725.00 -247.54 36950. 149.27
21 725.00 ~246.83 36950. 149.70
110 725.00 -241.20 36950. 153.19
93 725.00 ~226.76 36950. 162.95
284 725.00 -222.95 36950. 165.73
4 725.00 -222.25 36950. 166.25
268 725.00 -220.74 36950. 167.39
20 725.00 -220.03 36950. 167.93
109 725.00 -214.40 36950. 172.34
92 725.00 -199.96 36950. 184.79
283 725.00 -196.15 36950. 188.37
3 725.00 -195.45 36950. 189.05
267 725.00 -193.94 36950. 190.53
19 725.00 -193.23 36950. 191.22
108 725.00 -187.60 36950. 196.96
91 725.00 -173.16 36950. 213.39
282 725.00 -169.35 36950. 218.18
2 725.00 -168.65 36950. 219.09
266 725.00 -167.14 36950. 221.08
18 725.00 -166.43 36950. 222.02
1062 725.00 -165.23 36950. 223.63
1060 725.00 -164.89 36950. 224.08
107 725.00 -160.80 36950. 229.79
90 725.00 -146.36 36950. 252.46
281 725.00 ~142.55 36950. 259.20
1 725.00 -141.85 36950. 260.48
265 725.00 -140.34 36950. 263.29
17 725.00 -139.63 36950. 264.63
106 725.00 -134.00 36950. 275.75
89 725.00 -119.56 36950. 309.05
1012 725.00 -108.02 36950. 342.08
522 725.00 ~107.25 36950. 344.51
105 725.00 -107.20 36950. 344.69
77 725.00 100.72 36950. 366.86
567 725.00 99.939 36950. 369.73
1011 725.00 ~-80.660 36950. 458.10
521 725.00 -79.898 36950. 462.47
1010 725.00 -53.303 36950. 693.20
520 725.00 -52.541 36950. 703.26
1059 725.00 -33.642 36950. 1098.3
517 725.00 33.588 36950. 1100.1
1061 725.00 -33.585 36950. 1100.2
1007 725.00 32.826 36950. 1125.6
518 725.00 30.529 36950. 1210.3
1008 725.00 29.766 36950. 1241.3
1009 725.00 25.947 36950. 1424.1
519 725.00 25.185 36950. 1467.2
HI-STAR FSAR

REPORT HI-2012610
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Table 3.AA.15

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: F3.c (See Table 3.1.3)
SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT PREVIOUS PREVIOQOUS
ELEM REF TEMP PL+PB ALLOW SF
632 725.00 43103. 55450. 1.2865
428 725.00 43012. 55450. 1.2892
16 725.00 42935. 55450. 1.2915
296 725.00 42923. 55450. 1.2919
588 725.00 42524. 55450. 1.3040
208 725.00 42442, 55450. 1.3065
676 725.00 41062. 55450. 1.3504
692 725.00 41030. 55450. 1.3514
384 725.00 41014. 55450. 1.3520
32 725.00 40974. 55450. 1.3533
368 725.00 40945. 55450. 1.3543
280 725.00 40900. 55450. 1.3557
44 725.00 40812. 55450. 1.3587
38 725.00 40778. 55450. 1.3598
302 725.00 40744. 55450. 1.3609
308 725.00 40709. 55450. 1.3621
808 725.00 40455. 55450. 1.3707
252 725.00 40443. 55450. 1.3711
566 725.00 40163. 55450. 1.3806
572 725.00 40158. 55450. 1.3808
88 725.00 40099. 55450. 1.3828
82 725.00 40094. 55450. 1.3830
164 725.00 40072. 55450. 1.3838
324 725.00 40005. 554590. 1.3861
132 725.00 39650. 55450. 1.3985
126 725.00 396590. 55450. 1.3985
604 725.00 39385. 55450. 1.4079
192 725.00 39376. 55450. 1.4082
631 725.00 39335. 55450. 1.4097
427 725.00 39248. 55450. 1.4128
148 725.00 39027. 55450. 1.4208
340 725.00 38995, 55450. 1.4220
170 725.00 38868. 55450. 1.4266
176 725.00 38864. 55450. 1.4268
352 725.00 38807. 55450. 1.4289
346 725.00 38803. 55450. 1.4290
648 725.00 38740. 55450. 1.4313
587 725.00 38672. 55450. 1.4339
412 725.00 38626. 55450. 1.4356
HI-STAR FSAR Rev. 0
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Table 3.AA.15 (continued)

104 725.00 38619. 55450. 1.4358
207 725.00 38600. 55450. 1.4365
120 725.00 38583. 55450. 1.4372
15 725.00 38521. 55450. 1.4395
295 725.00 38506. 55450. 1.4401
544 725.00 38195. 55450. 1.4518
76 725.00 38114. 55450. 1.4548
610 725.00 38050. 55450. 1.4573
616 725.00 38041. 55450. 1.4576
220 725.00 37981. 55450. 1.4599
214 725.00 37972. 55450. 1.4603
8 725.00 37966. 55450. 1.4605
288 725.00 37940. 55450. 1.4615
390 725.00 37920. 55450. 1.4623
396 725.00 37920. 55450. 1.4623
675 725.00 37391. 55450. 1.4830
691 725.00 37365. 55450. 1.4840
383 725.00 37172. 55450. 1.4917
96 725.00 37123. 55450. 1.4937
367 725.00 37112. 55450. 1.4941
112 725.00 37096. 55450. 1.4948
830 725.00 37064. 55450. 1.4960
264 725.00 37062. 55450. 1.4962
836 725.00 37044. 55450. 1.4969
258 725.00 37042. 55450. 1.4970
660 725.00 37012. 55450. 1.4981
654 725.00 37010. 55450. 1.4982
31 725.00 36957. 55450. 1.5004
279 725.00 36889. 55450. 1.5031
434 725.00 36879. 55450. 1.5036
440 725.00 - 36877. 55450. 1.5036
807 725.00 36746. 55450. 1.5090
251 725.00 36738. 55450. 1.5093
1012 725.00 36569. 55450. 1.5163
522 725.00 36476. 55450. 1.5202
163 725.00 36174. 55450. 1.5329
323 725.00 36109. 55450. 1.5356
874 725.00 35909. 55450. 1.5442
880 725.00 35905. 55450. 1.5444
472 725.00 35851. 55450. 1.5467
852 725.00 35846. 55450. 1.5469
484 725.00 35841. 55450. 1.5471
478 725.00 35836. 55450. 1.5473
704 725.00 35745. 55450. 1.5512
698 725.00 35745. 55450. 1.5512
603 725.00 35434. 55450. 1.5649
191 725.00 35426. 55450. 1.5652
147 725.00 35159. 55450. 1.5771
339 725.00 35124. 55450. 1.5787
647 725.00 35004. 55450. 1.5841
411 725.00 34897. 55450. 1.5890
103 725.00 34661. 55450. 1.5998
119 725.00 34629. 55450. 1.6013
HI-STAR FSAR Rev. 0
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Table 3.AA.15 (continued)

748 725.00 34523. 55450. 1.6062
742 725.00 34509. 55450. 1.6068
918 725.00 34455. 55450. 1.6093
924 725.00 34441. 55450. 1.6100
543 725.00 34303. 55450. 1.6165
75 725.00 34229. 55450. 1.6200
736 725.00 34093. 55450. 1.6264
896 725.00 34078. 55450. 1.6272
7 725.00 33868. 55450. 1.6373
287 725.00 33847. 55450. 1.6383
95 725.00 33105. 55450. 1.6750
111 725.00 33078. 55450. 1.6764
968 725.00 33045. 55450. 1.6780
962 725.00 33045. 55450. 1.6780
471 725.00 32355. 55450. 1.7138
851 725.00 32354. 55450. 1.7138
1006 725.00 31814. 55450. 1.7430
528 725.00 31786. 55450. 1.7445
735 725.00 30703. 55450. 1.8060
895 725.00 30688. 55450. 1.8069
786 725.00 29695. 55450. 1.8673
719 725.00 29645. 55450. 1.8705
1056 725.00 29609. 55450. 1.8727
911 725.00 29560. 55450. 1.8758
792 725.00 29446. 55450. 1.8831
1050 725.00 29353. 55450. 1.8891
867 725.00 28193. 55450. 1.9668
455 725.00 28109. 55450. 1.9727
24. 725.00 26328. 55450. 2.1061
272 725.00 26268. 55450. 2.1109
800 725.00 24080. 55450. 2.3028
244 725.00 24076. 55450. 2.3031
734 725.00 23681. 55450. 2.3416
894 725.00 23680. 55450. 2.3416
554 725.00 23032. 55450. 2.4075
54 725.00 22997. 55450. 2.4112
798 725.00 22809. 55450. 2.4311
242 725.00 22791. 55450. 2.4330
560 725.00 22605. 55450. 2.4530
60 725.00 22573. 55450. 2.4565
850 725.00 22513. 55450. 2.4630
23 725.00 22461. 55450. 2.4687
470 725.00 22456. 55450. 2.4693
791 725.00 22442. 55450. 2.4708
1049 725.00 22410. 55450. 2.4743
271 725.00 22407. 55450. 2.4747
523 725.00 22356. 55450. 2.4804
1001 725.00 22331. 55450. 2.4831
1062 725.00 22243. 55450. 2.4929
1060 725.00 22210. 55450. 2.4967
35 725.00 22029. 55450. 2.5172
36 725.00 22029. 55450. 2.5172
305 725.00 22021. 55450. 2.5180
HI-STAR FSAR Rev. 0
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Table 3.AA.15 (continued)

306 725.00 22021. 55450. 2.5180
559 725.00 21511. 55450. 2.5778

59 725.00 21480. 55450. 2.5815
1051 725.00 21476. 55450. 2.5819
781 725.00 21379. 55450. 2.5937
1045 725.00 20709. 55450. 2.6776
787 725.00 20681. 55450. 2.6812
799 725.00 20680. 55450. 2.6813
243 725.00 20676. 55450. 2.6818
569 725.00 20419. 55450. 2.7156
570 725.00 20419. 55450. 2.7156

79 725.00 20403. 55450. 2.7177

80 725.00 20403. 55450. 2.7177
733 725.00 20382. 55450. 2.7206
893 725.00 20372. 55450. 2.7219
255 725.00 20365. 55450. T 2.7228
256 725.00 20365. 55450. 2.7228
833 725.00 20365. 55450. 2.7229
834 725.00 20365. 55450. 2.7229
977 725.00 20080. 55450. 2.7614
509 725.00 20025. 55450. 2.7690
849 725.00 20018. 55450. 2.7700
469 725.00 19977. 55450. 2.7757
563 725.00 19894. 55450. 2.7873
564 725.00 19894. 55450. 2.7873

85 725.00 19877. 55450. 2.7896

86 725.00 19877. 55450. 2.7896

61 725.00 19508. 55450. 2.8424
978 725.00 19478. 55450. 2.8468
510 725.00° 19425. 55450. 2.8546
529 725.00 19422, 55450. 2.8550
889 725.00 19346. 55450. 2.8662
729 725.00 19317. 55450, 2.8706
614 725.00 19217. 55450. 2.8855
613 725.00 19217. 55450. 2.8855
211 725.00 19203. 55450. 2.8876
212 725.00 19203. 55450. 2.8876
524 725.00 19158. 55450. 2.8943
1002 725.00 19135. 55450. 2.8978
773 725.00 19122. 55450. 2.8999
1021 725.00 19110. 55450. 2.901e6
555 725.00 19063. 55450. 2.9088

55 725.00 19035. 55450. 2.9130
739 725.00 19010. 55450. 2.9169
740 725.00 19010. 55450. 2.9169
922 725.00 18994. 55450. 2.9194
921 725.00 18994. 55450. 2.9194
229 725.00 18904. 55450. 2.9333
123 725.00 18897. 55450. 2.9343
124 725.00 18897. 55450. 2.9343
817 725.00 18894. 55450. 2.9347
130 725.00 18893. 55450. 2.9349
129 725.00 18893. 55450. 2.9349
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Table 3.AA.15 (continued)

793 725.00 18890. 55450. 2.9354
237 725.00 18860. 55450. 2.9401
174 725.00 18820. 55450. 2.9464
173 725.00 18820. 55450. 2.9464
343 725.00 18807. 55450. 2.9484
344 725.00 18807. 55450. 2.9484
774 725.00 18613. 55450. 2.9792
7917 725.00 18603. 55450. 2.9807
1022 725.00 18601. 55450. 2.9810
241 725.00 18589. 55450. 2.9829
394 725.00 18554. 55450. 2.9886
393 725.00 18554. 55450. 2.9886
387 725.00 18546. 55450. 2.9899
388 725.00 18546. 55450. 2.9899
878 725.00 18528. 55450. 2.9927
877 725.00 18528. 55450. 2.9927
890 725.00 18519. 55450. 2.9943

62 725.00 18518. 55450. 2.9943
475 725.00 18512. 55450. 2.9954
476 725.00 18512. 55450. 2.9954
230 725.00 18511. 55450. 2.9956
818 725.00 18502. 55450. 2.9970
730 725.00 18490. 55450. 2.9990
530 725.00 18435. 55450. 3.0079
167 725.00 18390. 55450. 3.0153
168 725.00 18390. 55450. 3.0153
651 725.00 18387. 55450. 3.0157
652 725.00 18387. 55450. 3.0157
349 725.00 18380. 55450. 3.0168
350 725.00 18380. 55450. 3.0168
437 725.00 18359. 55450. 3.0203
438 725.00 18359. 55450. 3.0203
960 725.00 18356. 55450. 3.0208
859 725.00 18356. 55450. 3.0208
966 725.00 18350. 55450. 3.0217
965 725.00 18350. 55450. 3.0217
1052 725.00 18251. 55450. 3.0383
607 725.00 18206. 55450. 3.0458
608 725.00 18206. 55450. 3.0458
217 725.00 18183. 55450. 3.0496
218 725.00 18183. 55450. 3.0496
658 725.00 18164. 55450. 3.0527
657 725.00 18164. 55450. 3.0527
782 725.00 18157. 55450. 3.0540

41 725.00 18153. 55450. 3.0547

42 725.00 18153. 55450. 3.0547
299 725.00 18133. 55450. 3.0580
300 725.00 18133. 55450. 3.0580
431 725.00 18131. 55450. 3.0582
432 725.00 18131. 55450. 3.0582
828 725.00 18119. 55450. 3.0604
827 725.00 18119. 55450. 3.0604
262 725.00 18116. 55450. 3.0609

HI-STAR FSAR Rev. 0
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Table 3.AA.15 (continued)

261 725.00 18116. 55450. 3.0609
236 725.00 18032. 55450. 3.0751
872 725.00 18026. 55450. 3.0761
871 725.00 18026. 55450. 3.0761
481 725.00 18016. 55450. 3.0778
482 725.00 18016. 55450. 3.0778
824 725.00 18007. 55450. 3.0794
794 725.00 17962. 55450. 3.0871

34 725.00 17958. 55450. 3.0878
695 725.00 17950. 55450. 3.0892
696 725.00 17950. 55450. 3.0892
702 725.00 17945. 55450. 3.0900
701 725.00 17945, 55450. 3.0900
238 725.00 17932. 55450. 3.0922
304 725.00 17925. 55450. 3.0934
506 725.00 17803. 55450. 3.1146
845 725.00 17756. 55450. 3.1229
974 725.00 17730. 55450. 3.1274
465 725.00 17700. 55450. 3.1328
1046 725.00 17634. 55450. 3.1445
788 725.00 17608. 55450. 3.1492
250 725.00 17525. 55450. 3.1640
806 725.00 17473. 55450. 3.1735
746 725.00 17382. 55450. 3.1901
745 725.00 17382. 55450. 3.1901
916 725.00 17364. 55450. 3.1934
915 725.00 17364. 55450. 3.1934
1009 725.00 17228. 55450. 3.2185
1010 725.00 17228. 55450. 3.2185
519 725.00 17220. 55450. 3.2202
520 725.00 17220. 55450. 3.2202
501 725.00 17141. 55450. 3.2350
235 725.00 17139. 55450. 3.2353
823 725.00 17115. 55450. 3.2399
969 725.00 17076. 55450. 3.2473
846 725.00 17019. 55450. 3.2581
466 725.00 16965. 55450. 3.2686
848 725.00 16613. 55450. 3.3378
468 725.00 16588. 55450. 3.3428
502 725.00 16517. 55450. 3.3571
970 725.00 16455. 55450. 3.3698
249 725.00 16396. 55450. 3.3819
805 725.00 16358. 55450. 3.3897
505 725.00 16324. 55450. 3.3968
973 725.00 16275. 55450. 3.4071
732 725.00 16172. 55450. 3.4288
892 725.00 16154. 55450. 3.4327
783 725.00 15821. 55450. 3.5047
784 725.00 15821. 55450. 3.5047
1054 725.00 15801. 55450. 3.5093
1053 725.00 15801. 55450. 3.5093
690 725.00 15759, 55450. 3.5187
674 725.00 15698. 55450. 3.5322
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Table 3.AA.15 (continued)

568 725.00 15598. 55450. 3.5550

78 725.00 15556. 55450. 3.5646
913 725.00 15353. 55450. 3.6116
743 725.00 15277. 55450. 3.6296

66 725.00 14987. 55450. 3.6998
534 725.00 14926. 55450. 3.7151
562 725.00 14896. 55450. 3.7224

84 725.00 14853. 55450. 3.7332
963 725.00 14604. 55450. 3.7970
979 725.00 14598. 55450. 3.7985
957 725.00 14594. 55450. 3.7995
231 725.00 14584. 55450. 3.8021
819 725.00 14581. 55450. 3.8029
511 725.00 14559. 55450. 3.8087
426 725.00 14551. 55450. 3.8108
630 725.00 14516. 55450. 3.8199
254 725.00 14516. 55450. 3.8199
832 725.00 14516. 55450. 3.8200
775 725.00 14473. 55450. 3.8312
1023 725.00 l4464. 55450. 3.8337
720 725.00 14451. 55450. 3.8371
912 725.00 14445. 55450. 3.8387
689 725.00 14379. 55450. 3.8564
982 725.00 14359. 55450. 3.8618
248 725.00 14356. 55450. 3.8625
673 725.00 14343. 55450. 3.8659
804 725.00 14334. 55450. 3.8686
713 725.00 14331. 55450. 3.8692
514 725.00 14309. 55450. 3.8753
905 725.00 14223. 554590. 3.8985
714 725.00 14177. 55450. 3.9113
1003 725.00 14142. 55450. 3.9209
1004 725.00 14142, 55450. 3.9209
525 725.00 14134. 55450. 3.9230
526 725.00 14134. 55450. 3.9230
906 725.00 14074. 55450. 3.9400
257 725.00 14040. 55450. 3.9494
835 725.00 14039. 55450. 3.9498
961 725.00 14011. 55450. 3.9576
967 725.00 14007. 55450. 3.9587

77 725.00 14005. 55450. 3.9594
425 725.00 13993. 55450. 3.9627
629 725.00 13983. 55450. 3.9655
940 725.00 13981. 55450. 3.9662
956 725.00 13980. 55450. 3.9664
923 725.00 13973. 55450. 3.9683
741 725.00 13962. 55450. 3.9716
307 725.00 13943. 55450. 3.9770
567 725.00 13941. 55450. 3.9775
504 725.00 13935. 55450. 3.9792

37 725.00 13925. 55450. 3.9819
972 725.00 13909. 55450. 3.9867
245 725.00 13607. 55450. 4.0751

HI-STAR FSAR Rev. 0
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Table 3.AA.15 (continued)

1055 725.00 13584. 55450. 4.0821
785 725.00 13569. 55450. 4.0867
801 725.00 13568. 55450. 4.0867
796 725.00 13487. 55450. 4.1115
240 725.00 13477. 55450. 4.1143
699 725.00 13461. 55450. 4.1192
939 725.00 13460. 55450. 4.1197
955 725.00 13459. 55450. 4.1199
693 725.00 13454. 55450. 4.1216
685 725.00 13435. 554590. 4.1274
122 725.00 13408. 55450. 4.1354
128 725.00 13403. 55450. 4,1371
669 725.00 13356. 55450. 4.1517
558 725.00 13354. 55450. 4.1522

58 725.00 13333. 55450. 4.1587
790 725.00 13322. 55450. 4.1621
789 725.00 13322. 55450. 4.1621

1047 725.00 13313. 55450. 4.1652

1048 725.00 13313. 55450. 4.1652
612 725.00 13312. 55450. 4.1655
479 725.00 13293. 55450. 4.1715
210 725.00 13271. 55450. 4.1783
869 725.00 13230. 55450. 4.1912
477 725.00 13199. 55450. 4.2011
879 725.00 13187. 55450. 4.2048 .

81 725.00 13076. 55450. 4.2407
981 725.00 13068. 55450. 4.2433
571 725.00 13065. 55450. 4.2440
172 725.00 13051. 55450. 4.2488
410 725.00 13046. 55450. 4.2502
513 725.00 13032. 55450. 4.2550
246 725.00 13023. 55450. 4.2579
342 725.00 13014. 55450. 4.2609
802 725.00 12986. 55450. 4.2701
213 725.00 12961. 55450. 4.2783
646 725.00 12953. 55450. 4.2807
615 725.00 12948. 55450. 4.2826
917 725.00 12892. 55450. 4.3012
747 725.00 12881. 55450. 4.3047
483 725.00 12870. 55450. 4.3086
718 725.00 12854. 55450. 4.3137
873 725.00 12854. 55450. 4.3139
697 725.00 12853. 55450. 4.3141
703 725.00 12850. 55450. 4.3151
933 725.00 12837. 55450. 4.3196
949 725.00 12830. 55450. 4.3218
686 725.00 12822. 55450. 4.3245
934 725.00 12816. 55450. 4.3267
950 725.00 12809. 55450. 4.3289

40 725.00 12778. 55450. 4.3395
439 725.00 12757. 55450. 4.3467
670 725.00 12746. 55450. 4.3503
910 725.00 12743. 55450. 4.3513
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Table 3.AA.15 (continued)

653 725.00 12732. 55450. 4.3552
298 725.00 12729. 55450. 4.3561
87 725.00 12727. 55450. 4.3570
565 725.00 12717. 55450. 4.3603
206 725.00 12709. 55450. 4.3632
433 725.00 12606. 55450. 4.3989
556 725.00 12597. 55450. 4.4019
586 725.00 12588. 55450. 4.4051
659 725.00 12584. 55450. 4.4064
56 725.00 12581. 55450. 4.4074
829 725.00 12548. 55450. 4.4190
395 725.00 12548. 55450. 4.4192
263 725.00 12547. 55450. 4.4194
389 725.00 12542. 55450. 4.4211
628 725.00 12539. 55450. 4.4221
919 725.00 12537. 55450. 4.4228
424 725.00 12525. 55450. 4.4272
166 725.00 12476. 55450. 4.4445
737 725.00 12464. 55450. 4.4487
348 725.00 12443. 55450. 4.4563
473 725.00 12436. 55450. 4.4589
205 725.00 12428. 55450. 4.4616
345 725.00 12426. 55450. 4.4624
1057 725.00 12420. 55450. 4.4645
175 725.00 12414. 55450. 4.4666
429 725.00 12392. 55450. 4.4748
392 725.00 12386. 55450. 4.4768
386 725.00 12375. 55450. 4.4807
1058 725.00 12375. 55450. 4.4809
914 725.00 12367. 55450. 4.4836
875 725.00 12362. 55450. 4.4856
585 725.00 12357. 55450. 4.4872
259 725.00 12355. 55450. 4.4880
825 725.00 12348. 55450. 4.4905
847 725.00 12296. 55450. 4.5095
744 725.00 12294. 55450. 4.5102
715 725.00 12290. 55450. 4.5119
467 725.00 12288. 55450. 4.5126
219 725.00 12284. 55450. 4.5141
609 725.00 12277. 55450. 4.5167
655 725.00 12247. 55450. 4.5277
907 725.00 12229. 55450. 4.5343
935 725.00 12216. 55450. 4.5390
125 725.00 12212. 55450. 4.5408
951 725.00 12211. 55450. 4.5410
131 725.00 12209. 55450. 4.5418
366 725.00 12173. 55450. 4.5552
351 725.00 12143. 55450. 4.5666
169 725.00 12129. 55450. 4.5717
688 725.00 12088. 55450. 4.5872
672 725.00 12077. 55450. 4.5912
382 725.00 12058. 554590. 4.5986
435 725.00 11998. 55450. 4.6216
HI-STAR FSAR Rev. 0
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Table 3.AA.15 (continued)

409 725.00 11991. 55450. 4.6244
270 725.00 11969. 55450. 4.6329
291 725.00 11966. 55450. 4.6338
290 725.00 11966. 55450. 4.6338
10 725.00 11965. 55450. 4.6343
11 725.00 11965. 55450. 4.6343
606 725.00 11960. 55450. 4.6362
645 725.00 11939. 55450. 4.6443
216 725.00 11907. 55450. 4.6567
421 725.00 11905. 55450. 4.6575
22 725.00 11891. 55450. 4.6632
738 725.00 11883. 55450. 4.6663
365 725.00 11879. 55450. 4.6677
650 725.00 11868. 55450. 4.6722
649 725.00 11861. 55450. 4.6749
920 725.00 11839. 55450. 4.6836
625 725.00 11839. 55450. 4.6836
381 725.00 11806. 55450. 4.6968
436 725.00 11787. 55450. 4.7043
289 725.00 11773. 55450. 4.7100
9 725.00 11765. 55450. 4.7130
74 725.00 11738. 55450. 4.7242
876 725.00 11695. 55450. 4.7413
542 725.00 11680. 55450. 4.7473
527 725.00 11664. 55450. 4.7541
1005 725.00 11661. 55450. 4.7551
474 725.00 11651. 55450. 4.7594
777 725.00 11645. 55450. 4.7617
1025 725.00 11636. 55450. 4.7653
891 725.00 11622. 55450. 4.7713
73 725.00 11610. 55450. 4.7760
964 725.00 11603. 55450. 4.7788
731 725.00 11602. 55450. 4.7795
958 725.00 11594. 55450. 4.7827
215 725.00 11586. 55450. 4.7861
541 725.00 11585. 55450. 4.7865
656 725.00 11570. 55450. 4.7926
521 725.00 11567. 55450. 4.7939
1011 725.00 11542. 55450. 4.8041
826. 725.00 11515. 55450. 4.8156
260 725.00 11510. 55450. 4.8177
605 725.00 11501. 55450. 4.8214
430 725.00 11483. 55450. 4.8290
503 725.00 11449. 55450. 4.8430
971 725.00 11410. 55450. 4.8596
247 725.00 11405. 55450. 4.8617
803 725.00 11398. 55450. 4.8649
422 725.00 1138s5. 55450. 4.8704
301 725.00 11362. 55450. 4.8803
43 725.00 11353. 55450. 4.8842
626 725.00 11322. 55450. 4.8977
12 725.00 11254. 55450. 4.9270
292 725.00 11249. 55450. 4.9293
HI-STAR FSAR Rev. 0
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Table 3.AA.15 (continued)

204 725.00 11237. 55450. 4.9346
584 725.00 11217. 55450. 4.9436
776 725.00 11074. 55450. 5.0071
1024 725.00 11067. 55450. 5.0104
870 725.00 11024. 55450. 5.0301
385 725.00 10989. 55450. 5.0460
480 725.00 10988. 55450. 5.0464
391 725.00 10975. 55450. 5.0524
936 725.00 10876. 55450. 5.0982
952 725.00 10872. 55450. 5.1003
694 725.00 10871. 55450. 5.1006
980 725.00 10866. 55450. 5.1031
700 725.00 10865. 55450. 5.1033.
517 725.00 10847. 55450. 5.1118
512 725.00 10844. 55450. 5.1133
1007 725.00 10768. 55450. 5.1495
269 725.00 10744. 55450. 5.1610
1008 725.00 10744. 55450. 5.1612
518 725.00 10703. 55450. 5.1807

21 725.00 10696. 55450. 5.1843

65 725.00 10690. 55450. 5.1872
347 725.00 10681. 55450. 5.1914
364 725.00 10675. 55450. 5.1943
533 725.00 10657. 55450. 5.2030
380 725.00 10643. 55450. 5.2099
165 725.00 10624. 55450. 5.2195
322 725.00 10597. 55450. 5.2324
540 725.00 10579. 55450. 5.2417

72 725.00 10572. 55450. 5.2449
162 725.00 10568. 55450. 5.2472
234 725.00 10540. 55450. 5.2609
B22 725.00 10520. 55450. 5.2707
405 725.00 10515. 55450. 5.2733
321 725.00 10479. 55450. 5.2913
161 725.00 10464. 55450. 5.2992
641 725.00 10406. 55450. 5.3285
868 725.00 10310. 55450. 5.3783
456 725.00 10259. 55450. 5.4051

63 725.00 10227. 55450. 5.4220
627 725.00 10185. 55450. 5.4444
146 725.00 10175. 55450. 5.4499
531 725.00 10173. 55450. 5.4507
795 725.00 10167. 55450. 5.4541
338 725.00 10153. 55450. 5.4613
423 725.00 10146. 55450. 5.4654
239 725.00 10142. 55450. 5.4674
201 725.00 10126. 55450. 5.4758
866 725.00 10099. 55450. 5.4908
408 725.00 10024. 55450. 5.5316
644 725.00 10014. 55450. 5.5370
454 725.00 9992.8 55450. 5.5490
581 725.00 9980.3 55450. 5.5560
341 725.00 9943.4 55450. 5.5765
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Table 3.AA.15 (continued)

406 725.00 9939.2 55450. 5.5789
820 725.00 9919.5 55450. 5.5900
232 725.00 9916.9 55450. 5.5914
297 725.00 9891.8 55450. 5.6057
171 725.00 9880.4 55450. 5.6121
642 725.00 9834.9 55450. 5.6381
209 725.00 9822.6 55450. 5.6451
39 725.00 9812.4 55450. 5.6510
611 725.00 9753.2 55450. 5.6853
954 725.00 9741.3 55450. 5.6923
938 725.00 9741.0 55450. 5.6924
601 725.00 9646.7 55450. 5.7481
602 725.00 9646.7 55450. 5.7481
189 725.00 9644.6 55450. 5.7494
190 725.00 9644.6 55450. 5.7494
202 725.00 9637.1 55450. 5.7538

13 725.00 9632.8 55450. 5.7564
293 725.00 9621.2 55450. 5.7633
145 725.00 9615.0 55450. 5.7670
337 725.00 9599.9 55450. 5.7761
582 725.00 9496.5 55450. 5.8390
716 725.00 9492.0 55450. 5.8418
908 725.00 8474.0 55450. £.8529
320 725.00 9450.7 55450. 5.8673
160 725.00 9449.6 55450. 5.8680
127 725.00 9240.5 55450. 6.0007
121 725.00 9233.6 55450. 6.0053
583 725.00 9165.1 55450. 6.0502
203 725.00 9135.2 55450. 6.0699
361 725.00 9088.9 55450. 6.1008
377 725.00 8976.2 55450. 6.1774
671 725.00 8901.0 55450. 6.2296
687 725.00 8886.8 55450. 6.2396
600 725.00 8847.3 55450. 6.2674
188 725.00 8840.0 55450. 6.2726
937 725.00 8796.1 55450. 6.3039
953 725.00 8792.6 55450. 6.3064
861 725.00 8791.3 55450. 6.3074
862 725.00 8733.6 55450. 6.3490
449 725.00 8690.9 55450. 6.3802
539 725.00 8661.7 55450. 6.4017
450 725.00 8637.7 55450. 6.4195
71 725.00 8623.6 55450. 6.4300
362 725.00 8598.1 55450. 6.4491
141 725.00 8579.5 55450. 6.4631
379 725.00 8569.7 55450. 6.4704
363 725.00 8560.3 55450. 6.4776
333 725.00 8558.3 55450. 6.4791
268 725.00 8507.5 55450. 6.5178
378 725.00 8490.0 554590. 6.5312
20 725.00 8488.6 55450. 6.5323
253 725.00 8467.8 55450. 6.5483
831 725.00 8467.3 55450. 6.5487
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Table 3.AA.15 (continued)

144 725.00 8144.8 55450. 6.8080
336 725.00 8136.0 55450. 6.8154
142 725.00 8058.9 55450. 6.8806
334 725.00 8038.4 55450. 6.8981
118 725.00 8032.0 55450. 6.9037
117 725.00 8032.0 55450. 6.9037
101 725.00 7995.7 55450. 6.9350
102 725.00 7995.7 55450. 6.9350
863 725.00 7711.4 55450. 7.1907
451 725.00 7655.7 55450. 7.2430
317 725.00 7550.6 55450. 7.3438
159 725.00 7524.6 55450. 7.3692
157 725.00 7515.9 55450. 7.3777
319 725.00 7511.3 55450. 7.3822
116 725.00 7333.0 55450. 7.5617
100 725.00 7316.2 55450. 7.5791
83 725.00 7306.3 55450. 7.5894
717 725.00 7271.1 55450. 7.6261
561 725.00 7235.0 55450. 7.6642
278 725.00 7223.3 55450. 7.6765
277 725.00 7223.3 55450. 7.6765
909 725.00 7202.7 55450. 7.6985
643 725.00 7178.9 55450. 7.7240
29 725.00 7163.7 55450. 7.7404
30 725.00 7163.7 55450. 7.7404
407 725.00 7147.1 55450. 7.7584
599 725.00 7137.2 55450. 7.7691
187 725.00 7124.8 55450. 7.7826
14 725.00 7100.6 55450. 7.8092
294 725.00 7082.7 55450. 7.8290
318 725.00 7079.4 55450. 7.8326
158 725.00 7046.3 55450. 7.8694
276 725.00 6917.1 55450. 8.0163
28 725.00 6890.6 55450. 8.0472
69 725.00 6735.6 55450. 8.2323
537 725.00 6656.3 55450. 8.3304
70 725.00 6263.4 55450. 8.8530
538 725.00 6187.7 55450. 8.9614
93 725.00 5794.8 55450. 9.5689
94 725.00 5794.8 55450. 9.5689
110 725.00 5788.1 55450. 9.5800
109 725.00 5788.1 55450. 9.5800
864 725.00 5778.5 55450. 9.5959
143 725.00 5764.0 55450. 9.6201
452 725.00 5763.1 55450. 9.6216
335 725.00 5761.5 55450. 9.6243
286 725.00 5751.7 55450. 9.6406
99 725.00 5726.0 55450. 9.6838
115 725.00 5723.4 55450. 9.6882
285 725.00 5716.6 55450. 9.6999
27 725.00 5706.8 55450. 9.7166
275 725.00 5700.3 55450. 9.7276

6 725.00 5700.1 55450. 9.7279
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Table 3.AA.15 (continued)

5 725.00 5686.6 55450. 9.7511
557 725.00 5390.7 55450. 10.286
57 725.00 5386.2 55450. 10.295
865 725.00 5380.2 55450. 10.306
64 725.00 5380.2 55450. 10.306
532 725.00 5377.3 55450. 10.312
453 725.00 5314.6 55450. 10.434
92 725.00 5307.1 55450. 10.448
108 725.00 5299.0 55450. 10.464
19 725.00 5269.6 55450. 10.523
267 725.00 5259.1 55450. 10.544
265 725.00 5200.4 554590. 10.663
17 725.00 5126.3 55450. 10.817
1061 725.00 4972.6 55450. 11.151
1059 725.00 4928.5 55450. 11.251
113 725.00 4784.3 55450. 11.590
284 725.00 4770.7 55450. 11.623
4 725.00 4762.3 55450. 11.643
97 725.00 4735.7 55450. 11.709
266 725.00 4553.9 55450. 12.176
821 725.00 4517.6 55450. 12.274
598 725.00 4516.5 55450. 12.277
233 725.00 4509.5 55450. 12.296
186 725.00 4499.0 55450. 12.325
18 725.00 4483.1 55450. 12.369 .
114 725.00 4350.0 55450. 12,747
98 725.00 4303.6 55450. 12.884
281 725.00 4240.9 55450. 13.075
1 725.00 ' 4180.7 55450. 13.263
185 725.00 4180.3 55450. 13.265
597 725.00 4163.3 55450. 13.319
273 725.00 3998.8 55450. 13.867
91 - 725.00 3908.7 55450. 14.186
107 725.00 3899.2 55450. 14.221
25 725.00 3899.0 55450. 14.222
. 282 725.00 3815.8 55450. 14.532
2 725.00 3757.9 55450. 14.755
26 725.00 3612.3 55450. 15.350
274 725.00 3608.4 55450. 15.367
303 725.00 2963.3 55450. 18.713
3 725.00 2927.5 55450. 18.941
283 725.00 2914.2 55450. 19.027
33 725.00 2905.2 55450. 19.086
89 725.00 2269.9 55450. 24.429
105 725.00 2257.5 55450. 24.562
90 725.00 1859.2 55450. 29.825
106 725.00 1846.7 55450. 30.027
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TITLE=

MPC-24 Structural Analysis

SUBTITLE

1 =

Component: Enclosure Vessel

SUBTITLE

2 =

Table 3.AA.16

Load Combination: E3.c (See Table 3.1.4)

SUBTITLE

3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
1232 450.00 6279.3 43450. 6.9196
1225 450.00 6275.4 43450. 6.9239
1233 450.00 6271.0 43450. 6.9288
1224 450.00 6265.9 43450. 6.9344
1234 450.00 6261.3 43450. 6.9395
1223 450.00 6255.0 43450. 6.9464
1235 450.00 6250.3 43450. 6.9516
1222 450.00 6242.9 434590. 6.9599
1236 450.00 6238.2 43450. 6.9652
1221 450.00 6229.6 43450. 6.9748
1237 450.00 6224.9 43450. 6.9801
1220 450.00 6215.2 43450. 6.9910
1238 450.00 6210.5 43450. 6.9962
1219 450.00 6200.0 43450. 7.0081
1239 450.00 6195.5 43450. 7.0131
1218 450.00 6184.0 43450. 7.0262
1240 450.00 6179.6 43450. 7.0312
1217 450.00 6166.7 43450. 7.0459
1241 450.00 6162.4 43450. 7.0508
1216 450.00 6148.5 43450. 7.0668
1242 450.00 6144.5 43450. 7.0714
1229 450.00 6133.2 43450. 7.0843
1228 450.00 6132.8 43450. 7.0848
1230 450.00 6132.8 43450. 7.0848
1231 450.00 6131.4 43450. 7.0865
1227 450.00 6131.3 43450. 7.0866
1215 450.00 6129.5 43450. 7.0886
1226 450.00 6128.8 43450. 7.0895
1243 450.00 6125.9 43450. 7.0929
1214 450.00 6109.9 43450. 7.1114
1244 450.00 6106.7 43450. 7.1152
1213 450.00 6089.8 43450. 7.1349
1245 450.00 6087.0 43450. 7.1381
1212 450.00 6069.2 43450. 7.1591
1246 450.00 6066.9 43450. 7.1618
1211 450.00 6056.9 43450. 7.1737
1210 450.00 6045.2 43450. 7.1875
1103 450.00 6044.1 43450. 7.1888
1209 450.00 6024.5 43450. 7.2122
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Table 3.AA.16 (continued)

1104 450.00 6023.8 43450. 7.2131
1105 450.00 6003.4 43450. 7.2375
1208 450.00 6003.4 43450. 7.2376
1106 450.00 5983.2 43450. 7.2620
1207 450.00 5982.3 43450. 7.2631
1107 450.00 5963.3 43450. 7.2863
1206 450.00 5961.4 43450. 7.2886
1108 450.00 5943.8 43450. 7.3102
1205 450.00 5940.8 43450. 7.3139
1109 450.00 5923.8 43450. 7.3349
1204 450.00 5920.6 43450. 7.3387
1110 450.00 5912.6 43450. 7.3487
1203 450.00 5909.8 43450. 7.3522
1111 450.00 5902.3 43450. 7.3615
1202 450.00 5898.4 43450. 7.3664
1201 450.00 5883.7 43450. 7.3848
1112 450.00 5073.0 43450. 8.5649
1113 450.00 5051.6 43450. 8.6013
1200 450.00 5046.8 43450. 8.6095
1199 450.00 5024.9 43450. 8.6470
1114 450.00 5024.6 43450. 8.6475
1198 450.00 4997.5 43450. 8.6944
1115 450.00 4997.4 43450. 8.6946
1116 450.00 4970.1 43450. 8.7423
1197 450.00 4969.9 43450. 8.7426
1117 450.00 4942.6 43450. 8.7910
1196 450.00 4942.3 43450. 8.7914
1118 450.00 4915.6 43450. 8.8392
1195 450.00 4914.6 43450. 8.8410
1194 450.00 4887.4 43450. 8.8901
1119 450.00 4818.0 43450. 9.0183
1120 450.00 4791.5 43450. 9.0681
1193 450.00 4789.6 43450. 9.0718
1121 450.00 4766.4 43450. 9.1159
1192 450.00 4763.1 43450. 9.1222
1191 450.00 4738.0 43450. 9.1705
1122 450.00 4732.7 43450. 9.1808
1190 450.00 4704.4 43450. 9.2360
1157 450.00 3989.3 43450. 10.892
1156 450.00 3984.5 43450. 10.905
1158 450.00 3976.4 43450. 10.927
1155 450.00 3972.3 43450. 10.938
1147 450.00 2509.3 43450. 17.316
1166 450.00 2505.9 43450. 17.339
1123 450.00 2382.8 43450. 18.235
1124 450.00 2369.0 43450. 18.341
1189 450.00 2361.4 43450. 18.400
1188 450.00 2347.8 43450. 18.507
1125 450.00 2340.2 43450. 18.567
1187 450.00 2319.2 43450. 18.735
1126 450.00 2313.7 43450. 18.779
1186 450.00 2293.1 43450. 18.948
1127 450.00 2288.8 43450. 18.984
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Table 3.AA.16 (continued)

1185 450.00 2268.5 43450. 19.153
1128 450.00 2266.2 43450. 19.173
1129 450.00 2248.2 43450. 19.327
1184 450.00 2246.3 43450. 19.343
1183 450.00 2229.4 43450. 19.489
1130 450.00 2211.7 43450. 19.645
1182 450.00 2193.5 43450. 19.809
1148 450.00 1471.8 43450. 29.522
1165 450.00 1466.4 43450. 29.630
1149 450.00 1458.8 43450. 29.785
1164 450.00 1454.7 43450. 29.869
1150 450.00 1447.7 43450. 30.013
1163 450.00 1444.9 43450. 30.071
1151 450.00 1439.9 43450. 30.175
1162 450.00 1438.4 43450. 30.206
1152 450.00 1434.4 43450. 30.292
1161 450.00 1434.3 43450. 30.294
1160 450.00 1433.3 43450. 30.315
1153 450.00 1432.1 43450. 30.340
1159 450.00 1422.7 43450. 30.541
1154 450.00 1420.1 43450. 30.597
1145 450.00 658.46 43450. 65.988
1168 450.00 655.21 43450. 66.314
1146 450.00 638.64 43450. 68.036
1167 450.00 635.78 43450. 68.342
1140 450.00 447.59 43450. 97.076
1139 450.00 443.46 43450. 97.979
1131 450.00 437.06 43450. 99.413
1173 450.00 435.43 43450. 99.786
1132 450.00 435.43 43450. 99.786
1174 450.00 431.88 43450. 100.61
1141 450.00 425.25 43450. 102.18
1181 450.00 416.92 43450. 104.22
1180 450.00 415.90 43450. 104.47
1172 450.00 412.10 43450. 105.44
1142 450.00 407.61 43450. 106.60
1133 450.00 407.13 43450. 106.72
1171 450.00 395.28 43450. 109.92
1143 450.00 394.16 43450. 110.23
1179 450.00 388.16 43450. 111.94
1134 450.00 383.77 43450, 113.22
1170 450.00 382.95 43450. 113.46
1144 450.00 382.00 43450. 113.74
1169 450.00 371.84 43450. 116.85
1178 450.00 365.59 43450. 118.85
1135 450.00 364.58 43450. 119.18
1177 450.00 348.80 43450. 124.57
1136 450.00 347.54 43450, 125.02
1176 450.00 334.38 43450. 129.94
1137 450.00 310.64 43450. 139.87
1138 450.00 285.17 43450. 152.36
1175 450.00 274.48 43450. 158.30
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TITLE=

MPC-24 Structural Analysis

SUBTITLE

1 =

Component: Enclosure Vessel
SUBTITLE 2 =
Load Combination: E3.c (See Table 3.1.4)
SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

Table 3.AA.17

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIQUS
ELEM REF TEMP PL+PB ALLOW SF
1225 450.00 20319. 65200. 3.2088
1232 450.00 20315. 65200. 3.2094
1224 450.00 18586. 65200. 3.5080
1233 450.00 18582. 65200. 3.5089
1223 450.00 16796. 65200. 3.8820
1234 450.00 16790. 65200. 3.8832
1138 450.00 16414. 65200. 3.9721
1139 450.00 l6246. 65200. 4.0134
1105 450.00 16038. 65200. 4.0654
1104 450.00 16037. 65200. 4.0655
1207 450.00 16034, 65200. 4.0662
1208 450.00 16034. 65200. 4.0663
1103 450.00 15963. 65200. 4.0844
1209 450.00 15959. 65200. 4.0855
1106 450.00 15766. 65200. 4.1354
1206 450.00 15764. 65200. 4.1359
1246 450.00 15577. 65200. 4.1858
1210 450.00 15571. 65200. 4.1873
1211 450.00 15231. 65200. 4.2809
1107 450.00 15114. 65200. 4.3139
1205 450.00 15113. 65200. 4.3141
1226 450.00 15016. 65200. 4.3422
1231 450.00 15012. 65200. 4.3432
1175 450.00 14993. 65200. 4.3487
1222 450.00 14960. 65200. 4.3582
1235 450.00 14954. 65200. 4.3599
1181 450.00 14900. 65200. 4.3758
1227 450.00 14893. 65200. 4.3779
1131 450.00 14892. 65200. 4.3783
1230 450.00 14891. 65200. 4.3786
1228 450.00 14821. 65200. 4.3992
1229 450.00 14819. 65200. 4.3996
1174 450.00 14818. 65200. 4.4002
1245 450.00 14806. 65200. 4.4037
1212 450.00 14801. 65200. 4.4051
1182 450.00 14140. 65200. 4.6110
1130 450.00 14123. 65200. 4.6165
1204 450.00 14046. 65200. 4.6418
1108 450.00 14045. 65200. 4.6421
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Table 3.AA.17 (continued)

1244 450.00 13864. 65200. 4.7027
1213 450.00 13859. 65200. 4.7046
1146 450.00 13232. 65200. 4.9273
1167 450.00 13232. 65200. 4.9275
1221 450.00 13095. 65200. 4.9792
1236 450.00 13088. 65200. 4.9816
1166 450.00 12988. 65200. 5.0200
1147 450.00 12980. 65200. 5.0232
1243 450.00 12712. 65200. 5.1289
1214 450.00 12706. 65200. 5.1313
1203 450.00 12527. 65200. 5.2049
1109 450.00 12524. 65200. 5.2059
1202 450.00 11393. 65200. 5.7230
1110 450.00 11389. 65200. 5.7247
1242 450.00 11380. 65200. 5.7292
1215 450.00 11374. 65200. 5.7324
1220 450.00 11215. 65200. 5.8138
1237 450.00 11208. 65200. 5.8174
1158 450.00 10641. 65200. 6.1275
1155 450.00 10636. 65200. 6.1304
1201 450.00 10079. 65200. 6.4688
1111 450.00 10075. 65200. 6.4716
1122 450.00 10034. 65200. 6.4977
1190 450.00 10021. 65200. 6.5063
1241 450.00 9897.8 65200. 6.5873
1216 450.00 9891.0 65200. 6.5919
1173 450.00 9500.0 65200. 6.8632
1219 450.00 9339.2 65200. 6.9813
1238 450.00 9332.1 65200. 6.9867
1123 450.00 8568.2 65200. 7.6096
1189 450.00 - 8560.0 65200. 7.6168
1180 450.00 8465.9 65200. 7.7015
1132 450.00 8460.8 65200. 7.7061
1240 450.00 8292.5 65200. 7.8625
1217 450.00 8285.5 65200. 7.8691
1140 450.00 8105.6 65200. 8.0438
1137 450.00 7996.3 65200. 8.1538
1157 450.00 7960.9 65200. 8.1901
1156 450.00 7955.8 65200. 8.1953
1121 450.00 7940.8 65200. 8.2108
1191 450.00 7935.4 65200. 8.2164
1183 450.00 7837.0 65200. 8.3195
1129 450.00 7826.8 65200. 8.3304
1154 450.00 7622.7 65200. 8.5533
1159 450.00 7617.6 65200. 8.5591
1218 450.00 7537.6 65200. 8.6500
1239 450.00 7530.2 65200. 8.6584
1200 450.00 7289.2 65200. 8.9447
1112 450.00 7283.4 65200. 8.9519
1176 450.00 7204.8 65200. 9.0495
1145 450.00 6877.3 65200. 9.4805
1168 450.00 6877.0 65200. 9.4809
1194 450.00 6143.8 65200. 10.612
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Table 3.AA.17 (continued)

1118 450.00 6143.7 65200. 10.612
1177 450.00 6017.4 65200. 10.835
1113 450.00 5984.0 65200. 10.896
1199 450.00 5983.8 65200. 10.896
1120 450.00 5928.9 65200. 10.997
1192 450.00 5927.8 65200. 10.999
1136 450.00 5769.5 65200. 11.301
1198 450.00 5750.3 65200. 11.339
1114 450.00 5749.8 65200. 11.339
1197 450.00 5524.6 65200. 11.802
1115 450.00 5524.4 65200. 11.802
1124 450.00 5500.0 65200. 11.855
1188 450.00 5499.5 65200. 11.856
1196 450.00 5487.6 65200. 11.881
1116 450.00 5487.5 65200. 11.882
1195 450.00 5432.8 65200. 12.001
1117 450.00 5432.7 65200. 12.001
1193 450.00 5239.5 65200. 12.444
1119 450.00 5239.1 65200. 12.445
1172 450.00 5182.7 65200. 12.580
1141 450.00 5092.4 65200. 12.803
1133 450.00 5058.1 65200. 12.890
1179 450.00 5040.1 65200. 12.936
1148 450.00 4879.6 65200. 13.362
1165 450.00 4876.6 65200. 13.370
1153 450.00 4774.2 65200. 13.657
1160 450.00 4769.2 65200. 13.671
1144 450.00 4704.5 65200. 13.859
1169 450.00 4696.0 65200. 13.884
1135 450.00 4633.1 65200. 14.073
1170 450.00 4465.0 65200. 14.602
1143 450.00 4462.0 65200. 14.612
1184 450.00 4444 .7 65200. 14.669
1128 450.00 4438.2 65200. 14.691
1149 450.00 4136.2 65200. - 15.763
1164 450.00 4131.6 65200. 15.781
1187 450.00 3705.4 65200. 17.596
1125 450.00 3702.0 65200, 17.612
1178 450.00 3601.7 65200. 18.103
1142 450.00 3543.4 65200. 18.401
1171 450.00 3524.6 65200. 18.498
1134 450.00 3514.4 65200. 18.552
1186 450.00 2820.0 65200. 23.121
1126 450.00 2814.9 65200. 23.162
1185 450.00 2716.9 65200. 23.998
1127 450.00 2712.1 65200. 24.040
1161 450.00 2627.2 65200. 24.817
1152 450.00 2622.2 65200. 24.865
1163 450.00 2081.8 65200. 31.318
1150 450.00 2076.9 65200. 31.393
1162 450.00 1971.9 65200. 33.065
1151 450.00 1966.8 65200. 33.150
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TITLE=

MPC-24 Structural Analysis

SUBTITLE

1 =

Component: Basket Supports

SUBTITLE

2 =

Table 3.AA.18

Load Combination: E3.c (See Table 3.1.4)

SUBTITLE

3 =

Stress Result: Primary Membrane (PM)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
1102 450.00 -6266.0 43450. 6.9343
1099 450.00 -6266.0 43450. 6.9343
1101 450.00 -6263.5 43450. 6.9370
1098 450.00 -6263.5 43450. 6.9370
1100 450.00 -6241.0 43450. 6.9621
1097 450.00 -6241.0 43450. 6.9621
1096 450.00 -6046.5 43450. 7.1860
1095 450.00 -6044.0 43450. 7.1889
1074 450.00 -6033.9 43450. 7.2010
1073 450.00 -6031.4 43450. 7.2039
1094 450.00 -6024.0 43450. 7.2128
1072 450.00 -6011.4 43450. 7.2279
1093 450.00 -6004.1 43450. 7.2368
1071 450.00 -5991.5 43450. 7.2520
1075- 450.00 -3353.4 43450. 12.957
1089 450.00 -3353.4 43450. 12.957
1076 450.00 -3351.0 43450. 12.966
1090 450.00 -3351.0 43450. 12.966
1077 450.00 ~-3329.1 43450. 13.051
1091 450.00 -3329.1 43450. 13.051
1078 450.00 -3307.3 43450. 13.138
1092 450.00 -3307.3 43450. 13.138
1079 450.00 -3183.3 43450. 13.650
1084 450.00 -3183.3 43450. 13.650
1080 450.00 -3180.8 43450. 13.660
1085 450.00 ~-3180.8 43450. 13.660
1086 450.00 -3160.5 43450. 13.748
1081 450.00 -3160.5 43450. 13.748
1082 450.00 -3140.1 43450. 13.837
1087 450.00 -3140.1 43450. 13.837
1083 450.00 -3119.8 43450. 13.927
1088 450.00 -3119.8 43450. 13.927
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Table 3.AA.19

TITLE=
MPC-24 Structural Analysis

SUBTITLE 1 =

Component: Basket Supports

SUBTITLE 2 =

Load Combination: E3.c (See Table 3.1.4)
SUBTITLE 3 =

Stress Result: Primary Local Plus Primary Bending (PL+PB)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT MIXED PREVIOUS PREVIOQOUS
ELEM REF TEMP PL+PB ALLOW SF
1088 450.00 12914. 65200. _ 5.0486
1083 450.00 12914. 65200. 5.0486
1082 450.00 12550. 65200. 5.1952
1087 450.00 12550. 65200. 5.1952
1086 450.00 9144.5 65200. 7.1300
1081 450.00 9144.5 65200. 7.1300
1099 450.00 8868.7 65200. 7.3517
1102 450.00 8868.7 65200. 7.3517
1098 450.00 8587.8 65200. 7.5922
1101 450.00 8587.8 65200. 7.5922
1096 450.00 8236.1 65200. 7.9164
1074 450.00 8224.2 65200. 7.9278
1095 450.00 8034.1 65200. 8.1154
1073 450.00 8022.2 65200. 8.1275
1094 450.00 6727.1 65200. 9.6921
1072 450.00 6714.9 65200. 9.7098
1097 450.00 6424.4 65200. 10.149
1100 450.00 6424.4 65200. 10.149
1093 450.00 6042.5 65200. 10.790
1071 450.00 6030.0 65200. 10.813
1085 450.00 5092.9 65200. 12.802
1080 450.00 5092.9 65200. 12.802
1092 450.00 3672.5 65200. 17.754
1078 450.00 3671.7 65200. 17.757
1091 450.00 3398.6 65200. 19.185
1077 450.00 3397.8 65200. 19.189
1075 450.00 3249.9 65200. 20.062
1089 450.00 3249.9 65200. 20.062
1084 450.00 2572.7 65200. 25.343
1073 450.00 2572.7 65200. 25.343
1076 450.00 1908.6 65200. 34.161
1090 450.00 1908.2 65200. 34.169
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Table 3.AA.39

TITLE=
MPC-68 Structural Analysis

SUBTITLE 1 =

Component: Fuel Basket

SUBTITLE 2 =

Load Combination: Fl1 (See Table 3.1.3)
SUBTITLE 3 =

Stress Result: Secondary Stress (Q)

PRINT ELEMENT TABLE ITEMS PER ELEMENT

STAT CURRENT CURRENT
ELEM REF TEMP Q
193 324.58 15070.
72 329.45 15070.
1057 324.58 15070.
1459 324.58 15070.
1555 324.58 15070.
168 329.45 15070.
366 329.45 15070.
1230 329.45 15070.
1417 372.13 14811.
187 372.13 14811.
204 368.45 14811.
1458 368.45 14811.
1584 368.45 14811.
1254 368.45 14811.
61 372.13 14811.
367 372.13 14811.
194 329.45 14376.
71 372.93 1437s6.
1058 329.45 14376.
1556 329.45 14376.
1460 329.45 14376.
167 372.93 14376.
365 372.93 14376.
1229 372.93 14376.
1441 205.73 14273.
384 209.38 14273.
180 209.38 14273.
1566 209.38 14273.
210 209.38 14273.
1261 205.73 14273.
1435 205.73 14273.
55 205.73 14273.
1453 205.73 142438.
372 210.60 14248.
192 210.60 142418,
1579 205.73 14248.
199 205.73 14248.
1249 205.73 14248.
1422 210.60 14248.
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Table 3.AA.39 (continued)

66 210.60 14248.
1418 368.45 14073.
203 333.00 14073.
1457 333.00 14073.
188 368.45 14073.
1583 333.00 14073.
1253 333.00 14073.
62 368.45 14073.
368 368.45 14073.
1436 209.38 13637.
179 241.58 13637.
56 209.38 13637.
1442 209.38 13637.
1565 241.58 13637.
209 241.58 13637.
1262 209.38 13637.
383 241.58 13637.
1421 254.07 13510.
200 210.60 13510.
371 254.07 13510.
65 254.07 13510.
1454 210.60 13510.
1580 210.60 13510.
1250 210.60 13510.
191 254.07 13510.
361 490.98 12118.
163 490.98 12118.
198 487.30 12118.
67 490.98 12118.
1560 487.30 12118.
1464 487.30 12118.
1062 487.30 12118.
1225 490.98 12118.
1278 488.52 11781.
1393 490.98 11781.
211 490.98 11781.
169 490.98 11781.
355 490.98 11781.
54 488.52 11781.
1416 488.52 11781.
1272 488.52 11781.
1273 372.13 11615.
49 372.13 11615.
174 375.77 11615.
1398 375.77 11615.
1411 372.13 11615.
1267 372.13 11615.
216 375.77 11615.
360 375.77 11615.
197 451.85 11424.
164 487.30 11424.
362 487.30 11424.
1061 451.85 11424.
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Table 3.AA.39 (continued)

1559 451.85 11424,
1463 451.85 11424.

68 487.30 11424.
1226 487.30 11424.
1277 464.35 11186.
1394 488.52 11186.
212 488.52 11186.

53 464.35 11186.
170 488.52 11186.
356 488.52 11186.
1271 464.35 11186.
1415 464.35 11186.
1274 375.77 11020.
173 407.97 11020.

50 375.77 11020.
1397 407.97 11020.
1412 375.77 11020.
1268 375.77 11020.
215 407.97 11020.
359 407.97 11020.
1440 322.13 10869.
1446 322.13 10869.
1561 324.58 10869.
205 324.58 10869.
175 324.58 10869.

60 322.13 10869.
379 324.58 10869.
1266 322.13 10869.
1439 297.95 10233.
1445 297.95 10233.
1562 322.13 10233.
206 322.13 10233.

59 297.95 10233.
380 322.13 10233.
176 322.13 10233.
1265 297.95 10233.
195 372.93 7969.5
1059 372.93 7969.5
1557 372.93 7969.5
1461 372.93 7969.5
166 413.73 7969.5
364 413.73 7969.5

70 413.73 7969.5
1228 413.73 7969.5
1437 241.58 7761.8

57 241.58 7761.8
1443 241.58 7761.8
1564 271.10 7761.8
208 271.10 7761.8
382 271.10 7761.8
1263 241.58 7761.8
178 271.10 7761.8
571 395.90 7325.0
HI-STAR FSAR Rev. 0
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Table 3.AA.39 (continued)

1470 394.66 7325.0
1537 395.90 7325.0
397 395.90 7325.0
151 395.90 7325.0
1074 394.66 7325.0
1248 394.66 7325.0

84 394.66 7325.0
369 333.00 7256.8
189 333.00 7256.8
1456 294.87 7256.8
202 294.87 7256.8
1582 294.87 7256.8
1252 294.87 7256.8
1419 333.00 7256.8

63 333.00 7256.8
1374 493.41 7220.9
1297 490.98 7220.9
1219 490.98 7220.9
552 493.41 7220.9
1075 490.98 7220.9
408 493.41 7220.9
150 493.41 7220.9

73 490.98 7220.9
337 609.83 7174.3
1392 607.38 7174.3
331 609.83 7174.3
1296 607.38 7174.3
1086 607.38 7174.3
1201 609.83 7174.3
222 607.38 7174.3
235 609.83 7174.3
572 394.66 7035.7
1469 381.76 7035.7
1538 394.66 7035.7
398 394.66 7035.7
152 394.66 7035.7
1073 381.76 7035.7
1247 381.76 7035.7

83 381.76 7035.7
1206 494.63 6954.7
1081 490.98 6954.7
1387 490.98 6954.7
1291 490.98 6954.7
240 494.63 6954.7
336 494.63 6954.7
342 494.63 6954.7
217 490.98 6954.7
1373 514.33 6861.8
1298 493.41 6861.8
1220 493.41 6861.8
551 514.33 6861.8
1076 493.41 6861.8
407 514.33 6861.8
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Table 3.AA.39 (continued)

149 514.33 6861.8

74 493.41 6861.8
1369 562.29 6836.4
1302 561.06 6836.4
547 562.29 6836.4
1224 561.06 6836.4
1080 561.06 6836.4
145 562.29 6836.4
403 562.29 6836.4

78 561.06 6836.4
1085 583.20 6818.9
1202 607.38 6818.9
1391 583.20 6818.9
1295 583.20 6818.9
338 607.38 6818.9
332 607.38 6818.9
236 607.38 6818.9
221 583.20 6818.9
1420 294.87 6693.5
370 294.87 6693.5

64 294,87 6693.5
201 254.07 6693.5
1455 254.07 6693.5
1581 254.07 6693.5
1251 254.07 6693.5
190 294.87 6693.5
1205 526.83 6599.3
1082 494.63 6599.3
1388 494.63 6599.3
1292 494.63 6599.3
239 526.83 6599.3
335 526.83 6599.3
341 526.83 6599.3
218 494.63 6599.3
1370 561.06 6477.3
1301 548.15 6477.3
1223 548.15 6477.3
548 561.06 6477.3
1079 548.15 6477.3
146 561.06 6477.3
404 561.06 6477.3

717 548.15 6477.3
171 464.35 5696.3
1276 437.50 5696.3
1395 464.35 5696.3

52 437.50 5696.3
213 464.35 5696.3
1414 437.50 5696.3
357 464.35 5696.3
1270 437.50 5696.3
1275 407.97 5530.2
1396 437.50 5530.2
1269 407.97 5530.2
HI-STAR FSAR Rev. 0
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Table 3.AA.39 (continued)

358 437.50 5530.2
1413 407.97 5530.2
214 437.50 5530.2
172 437.50 5530.2
51 407.97 5530.2
588 391.00 5466.3
799 395.90 5466.3
1632 391.00 5466.3
1602 391.00 5466.3
43 395.90 5466.3
822 391.00 5466.3
13 395.90 5466.3
1033 395.90 5466.3
587 344.27 5198.3
821 344.27 5198.3
14 391.00 5198.3
44 391.00 5198.3
1601 344.27 5198.3
800 391.00 5198.3
1034 391.00 5198.3
1631 344.27 5198.3
594 183.17 5099.7
1614 183.17 5099.7
1585 181.96 5099.7
816 183.17 5099.7
36 183.17 5099.7
829 181.96 5099.7
7 181.96 5099.7
1051 181.96 5099.7
583 181..96 5093.3
1627 181.96 5093.3
1597 181.96 5093.3
804 188.05 5093.3
48 188.05 5093.3
817 181.96 5093.3
18 188.05 5093.3
1038 188.05 5093.3
390 558.61 5046.3
1536 558.61 5046.3
1488 558.61 5046.3
553 562.29 5046.3
1009 562.29 5046.3
139 562.29 5046.3
846 558.61 5046.3
91 562.29 5046.3
363 451.85 5017.2
1462 413.73 5017.2
196 413.73 5017.2
1558 413.73 5017.2
165 451.85 5017.2
1227 451.85 5017.2
1060 413.73 5017.2
69 451.85 5017.2
HI-STAR FSAR Rev. 0
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Table 3.AA.39 (continued)

385 395.90 4873.0
1531 395.90 4873.0
1483 395.90 4873.0
1014 400.76 4873.0

841 395.90 4873.0

144 400.76 4873.0

96 400.76 4873.0

558 400.76 4873.0

593 192.81 4857.3
1613 192.81 4857.3
1586 183.17 4857.3

815 192.81 4857.3

35 192.81 4857.3
830 183.17 4857.3
8 183.17 4857.3
1052 183.17 4857.3

584 188.05 4825.3
1628 188.05 4825.3
1598 188.05 4825.3

803 242.80 4825.3

47 242.80 4825.3
818 188.05 4825.3
17 242.80 4825.3
1037 242.80 4825.3

389 523.16 4793.1
1535 523.16 4793.1
1487 523.16 4793.1

554 558.61 4793.1
1010 558.61 4793.1

140 558.61 4793.1

845 523.16 4793.1

92 558.61 4793.1
1542 327.01 4657.0

576 327.01 4657.0

402 327.01 4657.0
1465 324.58 4657.0

156 327.01 4657.0
1243 324.58 4657.0
1069 324.58 4657.0

79 324.58 4657.0

386 400.76 4619.7
1532 400.76 4619.7
1484 400.76 4619.7
1013 444 .24 4619.7

842 400.76 4619.7

143 444.24 4619.7

95 444.24 4619.7

557 444.24 4619.7
1182 612.26 4570.1
1195 609.83 4570.1
1099 609.83 4570.1
1105 609.83 4570.1

241 609.83 4570.1
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Table 3.AA.39 (continued)

432 612.26 4570.1
528 612.26 4570.1
318 612.26 4570.1
1177 681.15 4558.8
1200 679.91 4558.8
1110 679.91 4558.8
1104 679.91 4558.8
246 679.91 4558.8
523 681.15 4558.8
313 681.15 4558.8
427 681.15 4558.8
589 205.73 4474.6
1609 205.73 4474.6
1590 205.72 4474.6
834 205.72 4474.6
811 205.73 4474.6

31 205.73 4474.6

12 205.72 4474.6
1056 205.72 4474.6
1541 347.93 4367.7
575 347.93 4367.7
401 347.93 4367.7
1466 327.01 4367.7
155 347.93 4367.7
1244 327.01 4367.7
1070 327.01 4367.7

80 327.01 4367.7
573 381.76 4363.8
1468 366.18 4363.8
1539 381.76 4363.8
399 381.76 4363.8
153 381.76 4363.8
1072 366.18 4363.8
1246 366.18 4363.8
82 366.18 4363.8
1444 271.10 4357.4
381 297.95 4357.4
177 297.95 4357.4
1264 271.10 4357.4
1563 297.95 4357.4
207 297.95 4357.4
1438 271.10 4357.4
58 271.10 4357.4
1181 633.18 4344.8
1196 612.26 4344.8
1100 612.26 4344.8
1106 612.26 4344.8
242 612.26 4344.8
431 633.18 4344.8
527 633.18 4344.8
317 633.18 4344.8
1178 679.91 4333.6
1199 667.01 4333.6
HI-STAR FSAR Rev. 0
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Table 3.AA.39 (continued)

1109 667.01 4333.6
1103 667.01 4333.6
245 667.01 4333.6
524 679.91 4333.6
314 679.91 4333.6
428 679.91 4333.6
590 205.72 4232.2
1610 205.72 4232.2
1589 204.09 4232.2
833 204.09 4232.2
812 205.72 4232.2
32 205.72 4232.2
11 204.09 4232.2
1055 204.09 4232.2
865 562.29 3824.9
409 562.29 3824.9
1315 562.29 3824.9
890 565.94 3824.9
1363 562.29 3824.9
264 565.94 3824.9
534 565.94 3824.9
312 565.94 3824.9
1368 678.69 3708.4
985 681.15 3708.4
870 678.69 3708.4
414 678.69 3708.4
1320 678.69 3708.4
259 681.15 3708.4
307 681.15 3708.4
529 681.15 3708.4
600 397.10 3636.5
1518 397.10 3636.5
1489 395.90 3636.5
30 397.10 3636.5
835 395.90 3636.5
792 397.10 3636.5
1 395.90 3636.5
1027 395.90 3636.5
1364 565.94 3633.2
989 598.14 3633.2
866 565.94 3633.2
410 565.94 3633.2
1316 565.94 3633.2
263 598.14 3633.2
311 598.14 3633.2
533 598.14 3633.2
1372 532.58 3546.3
1299 514.33 3546.3
1221 514.33 3546.3
406 532.58 3546.3
1077 514.33 3546.3
550 532.58 3546.3
148 532.58 3546.3
HI-STAR FSAR Rev.0
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Table 3.AA.39 (continued)

75 514.33 3546.3
1084 556.35 3537.2
1203 583.20 3537.2
1390 556.35 3537.2
1294 556.35 3537.2

339 583.20 3537.2
333 583.20 3537.2
237 583.20 3537.2
220 556.35 3537.2
1367 654.51 3516.7
986 678.69 3516.7
869 654.51 3516.7
413 654.51 3516.7
1319 654.51 3516.7
260 678.69 3516.7
308 678.69 3516.7
530 678.69 3516.7
595 419.67 3473.6
1513 419.67 3473.6
1494 419.65 3473.6
840 419.65 3473.6
25 419.67 3473.6
787 419.67 3473.6
6 419.65 3473.6
1032 419.65 3473.6
599 406.75 3472.1
1517 406.75 3472.1
1490 397.10 3472.1
29  406.75 3472.1
836 397.10 3472.1
791 406.75 3472.1
2 397.10 3472.1
1028 397.10 3472.1
1204 556.35 3317.5
1083 526.83 3317.5
1389 526.83 3317.5
1293 526.83 3317.5
238 556.35 3317.5
334 556.35 3317.5
340 556.35 3317.5
219 526.83 3317.5
596 419.65 3309.2
1514 419.65 3309.2
1493 418.03 3309.2
839 418.03 3309.2
26 419.65 3309.2
788 419.65 3309.2
5 418.03 3309.2
1031 418.03 3309.2
549 548.15 3161.8
405 548.15 3161.8
1222 532.58 3161.8
76 532.58 3161.8
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Table 3.AA.39 (continued)

1078 532.58 3161.8

1371 548.15 3161.8
1300 532.58 3161.8
586 294.87 2722.7
1600 294.87 2722.7
15 344.27 2722.7
1630 294.87 2722.7
801 344.27 2722.7
9 192.81 2618.4
1053 192.81 2618.4
34 199.79 2618.4
831 192.81 2618.4
1612 199.79 2618.4
814 199.79 2618.4
141 523.16 2454.6
1534 485.04 2454.6
1011 523.16 2454.6
1486 485.04 2454.6
844 485.04 2454.6
585 242.80 2349.7
1599 242.80 2349.7
802 294.87 2349.7
819 242.80 2349.7
16 294.87 2349.7
1533 444.24 2281.2
387 444.24 2281.2
1485 444.24 2281.2
843 444.24 2281.2
142 485.04 2281.2
556 485.04 2281.2
1197 633.18 2264.3
1101 633.18 2264.3
243 633.18 2264.3
430 651.43 2264.3
526 651.43 2264.3
1179 667.01 2253.0

Rev.0
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R Table 3.AA.39 (continued)

1198 651.43 2253.0
1108 651.43 2253.0
1102 651.43 2253.0
525 667.01 2253.0
244 651.43 2253.0
315 667.01 2253.0
429 667.01 2253.0
1171 681.15 2220.7
966 683.57 2220.7
433 681.15 2220.7
889 681.15 2220.7
456 683.57 2220.7
1123 681.15 2220.7
504 683.57 2220.7
510 683.57 2220.7
1176 751.22 2215.8
961 752.46 2215.8
438 751.22 2215.8
894 751.22 2215.8
1128 751.22 2215.8
451 752.46 2215.8
499 752.46 2215.8
505 752.46 2215.8
619 586.06 2111.1
1345 586.06 2111.1
864 586.05 2111.1
1326 586.05 2111.1
S 1008 586.05 2111.1
102 586.05 2111.1
121 586.06 2111.1
763 586.06 2111.1
1172 683.57 2110.5
965 704.50 2110.5
434 683.57 2110.5
890 683.57 2110.5
455 704.50 2110.5
1124 683.57 2110.5
503 704.50 2110.5
509 704.50 2110.5
1175 738.32 2105.6
962 751.22 2105.6
437 738.32 2105.6
893 738.32 2105.6
1127 738.32 2105.6
452 751.22 2105.6
500 751.22 2105.6
506 751.22 2105.6
624 563.50 2033.1
1350 563.50 2033.1
1003 562.29 2033.1
1321 562.29 2033.1
859 562.29 2033.1
97 562.29 2033.1
R HI-STAR FSAR Rev. 0
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126 563.50 2033.1

620 586.05 2005.9
1346 586.05 2005.9
1325 584.42 2005.9
1007 584.42 2005.9

122 586.05 2005.9
764  586.05 2005.9
1611  204.09 1993.3
1588  199.79 1993.3
813  204.09 1993.3
33 204.09 1993.3
1054  199.79 1993.3
598  413.73 1953.9
1491 406.75 1953.9
28 413.73 1953.9

3 406.75 1953.9
790 413.73 1953.9
623 573.15 1927.9
1349 573.15 1927.9
860 563.50 1927.9
1322  563.50 1927.9
125  573.15 1927.9
767  573.15 1927.9
988  627.66 1862.7
867 598.14 1862.7
1317 598.14 1862.7
262 627.66 1862.7
532  627.66 1862.7
597  418.03 1791.0
1492  413.73 1791.0
838  413.73 1791.0
789  418.03 1791.0
4 413.73 1791.0
1366  627.66 1746.2
868  627.66 1746.2

HI-STAR FSAR ’ Rev. 0
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Table 3.AA.39 (continued)

412 627.66 1746.2
1318 627.66 1746.2
261 654.51 1746.2
309 654.51 1746.2
531 654.51 1746.2
1540 366.18 1695.8
400 366.18 1695.8
1467 347.93 1695.8
574 366.18 1695.8
1245 347.93 1695.8
81 347.93 1695.8
154 366.18 1695.8
1071 347.93 1695.8
648 682.35 1640.8
1158 682.35 1640.8
979 681.15 1640.8
883 681.15 1640.8
1129 681.15 1640.8
265 681.15 1640.8
294 682.35 1640.8
744 682.35 1640.8
643 704.92 1630.1
1153 704.92 1630.1
888 704.90 1630.1
984 704.90 1630.1
1134 704.90 1630.1
270 704.90 1630.1
289 704.92 1630.1
739 704.92 1630.1
647 692.00 1567.0
1157 692.00 1567.0
980 682.35 1567.0
884 682.35 1567.0
1130 682.35 1567.0
266 682.35 1567.0
293 692.00 1567.0
743 692.00 1567.0
644 704.90 1556.3
1154 704.90 1556.3
887 703.27 1556.3
983 703.27 1556.3
1133 703.27 1556.3
269 703.27 1556.3
290 704.90 1556.3
740 704.90 1556.3
964 722.75 1092.4
1173 704.50 1092.4
435 704.50 1092.4
891 704.50 1092.4
454 722.75 1092.4
1125 704.50 1092.4
502 722.75 1092.4
508 722.75 1092.4
HI-STAR FSAR Rev. 0
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Table 3.AA.39 (continued)

963 738.32 1087.5
436 722.75 1087.5
1126 722.75 1087.5
453 738.32 1087.5
507 738.32 1087.5
621 584.42 1034.0
- 862 580.12 1034.0
1324 580.12 1034.0
100 580.12 1034.0
123 584.42 1034.0
622 580.12 956.03
1348 580.12 956.03
861 573.15 956.03
1323 573.15 956.03
124 580.12 956.03
766 580.12 956.03
1156 698.97 885.42
981 692.00 885.42
267 692.00 885.42
1131 692.00 885.42
742 698.97 885.42
1155 703.27 874.70
886 698.97 874.70
1132 698.97 874.70
268 698.97 874.70
291 703.27 874.70
672 753.66 806.69
942 753.66 806.69
457 752.46 806.69
907 752.46 806.69
486 753.66 806.69
720 753.66 806.69
937 776.23 805.15
960 776.21 805.15
912 776.21 805.15
HI-STAR FSAR

REPORT HI-2012610
3.AA-240



Table 3.AA.39 (continued)
918 776.21 805.15
481 776.23 805.15
715 776.23 805.15
671 763.31 769.93
941 763.31 769.93
956 753.66 769.93
458 753.66 769.93
908 753.66 769.93
914 753.66 769.93
485 763.31 769.93
719 763.31 769.93
668 776.21 768.39
938 776.21 768.39
959 774.59 768.39
461 774.59 768.39
911 774.59 768.39
917 774.59 768.39
482 776.21 768.39
716  776.21 768.39
670 770.29 430.51
940 770.29 430.51
957 763.31 430.51
459 763.31 430.51
915 763.31 430.51
909 763.31 430.51
484 770.29 430.51
718 770.29 430.51
939 774.59 428.96
669- 774.59 428.96
460 770.29 428.96
958 770.29 428.96
910 770.29 428.96
916 770.29 428.96
483 774.59 428.96
717 774.59 428.96
691 800.00 311.31
692  799.98 311.31
696 777.43 311.31
695 787.08 311.31
702 777.43 311.31
697 800.00 311.31
701 787.08 311.31
698 799.98 311.31
693 798.36 311.31
694 794.06 311.31
700 794.06 311.31
673 776.23 311.31
699 798.36 311.31
674 777.43 311.31
931 776.23 311.31
932 777.43 311.31
936 799.98 311.31
935 798.36 311.31
HI-STAR FSAR Rev. 0
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Table 3.AA.39 (continued)

675 787.08 311.31
933 787.08 311.31
678 799.98 311.31
677 798.36 311.31
934 794.06 311.31
676 794.06 311.31
726 707.34 292.94
725 728.27 292.94
721 776.23 292.94
722 774.99 292.94
649 704.92 292.94
1147 704.92 292.94
650 707.34 292.94
1148 707.34 292.94
1152 774.99 292.94
724 746.52 292.94
654 774.99 292.94
1151 762.09 292.94
653 762.09 292.94
723 762.09 292.94
651 728.27 292.94
1149 728.27 292.94
480 707.34 292.94
1150 746.52 292.94
479 728.27 292.94
652 746.52 292.94
478 746.52 292.94
475 776.23 292.94
476 774.99 292.94
477 762.09 292.94
750 589.71 256.03
749 621.91 256.03
745 704.92 256.03
746 702.46 256.03
748 651.43 256.03
1340 589.71 256.03
1339 586.06 256.03
1344 702.46 256.03
1343 678.28 256.03
747 678.28 256.03
288 589.71 256.03
1341 621.91 256.03
287 621.91 256.03
1342 651.43 256.03
629 678.28 256.03
284 702.46 256.03
283 704.92 256.03
630 702.46 256.03
625 586.06 256.03
628 651.43 256.03
626 589.71 256.03
286 651.43 256.03
627 621.91 256.03
HI-STAR FSAR Rev. 0
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Table 3.AA.39 (continued)

285 678.28 256.03
606 582.38 203.42
605 546.93 203.42
601 419.67 203.42.
602 424.54 203.42
773 468.01 203.42
774 424.54 203.42
604 508.81 203.42
772 508.81 203.42
603 468.01 203.42
769 586.06 203.42
1508 424.54 203.42
1507 419.67 203.42
770 582.38 203.42
1512 582.38 203.42
1511 546.93 203.42
1509 468.01 203.42
1510 508.81 203.42
771 546.93 203.42
119 468.01 203.42
120 424.54 203.42
118 508.81 203.42
117 546.93 203.42
115 586.06 203.42
116 582.38 203.42
577 205.73 121.22
578 211.82 121.22
582 414.77 121.22
581 368.04 121.22
793 419.67 121.22
798 211.82 121.22
797 266.57 121.22
794 414.77 121.22
579 266.57 121.22
580 318.64 121.22

24 211.82 121.22

19 419.67 121.22

23 266.57 121.22
796 318.64 121.22
795 368.04 121.22

20 414.77 121.22

22 318.64 121.22

21 368.04 121.22
1603 205.73 121.22
1604 211.82 121.22
1608 414.77 121.22
1607 368.04 121.22
1605 266.57 121.22
1606 318.64 121.22
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Table 3.AA.40

TITLE=
MPC-68 Structural Analysis

Component: Fuel Basket
SUBTITLE 2 =

SUBTITLE 3 =
Stress Result: Primary Membrane (PM)

STAT CURRENT CURRENT PREVIOUS PREVIOUS
ELEM REF TEMP PM ALLOW SF
1603 725.00 -384.34 15400. 40.069
797 725.00 -384.25 15400. 40.078
796 725.00 -383.40 15400. 40.167
1605 725.00 -383.40 15400. 40.167
1606 725.00 -382.55 15400. 40.256
794 725.00 -381.70 15400. 40.346
793 725.00 -380.85 15400. 40.435
1608 725.00 -380.85 15400. 40.436
1038 725.00 -365.39 15400. 42.147
1628 725.00 -365.34 15400. 42.152
1629 725.00 -364.49 15400. 42.251
1036 725.00 -364.45 15400. 42.256
1035 725.00 -363.60 15400. 42.354
1631 725.00 -362.79 15400. 42.448
1632 725.00 -361.95 15400. 42.548
1033 725.00 -361.90 15400. 42.553
1507 725.00 -343.38 15400. 44.848
773 725.00 ~-343.29 15400. 44.860
772 725.00 -342.44 15400. 44.971
1509 725.00 ~342.44 15400. 44.972
1510 725.00 ~341.59 15400. 45.083
770 725.00 -340.74 15400. 45.196
769 725.00 -339.89 15400. 45.308
1512 725.00 -339.89 15400. 45.309
1014 725.00 ~-324.01 15400. 47.530
1532 725.00 -323.95 15400. 47.539

Rev. 0
REPORT HI-2012610



Table 3.AA.40 (continued)

1013 725.00 -323.92 15400. 47.543
1533 725.00 -323.10 15400. 47.664
1012 725.00 -323.07 15400. 47.668
1534 725.00 -322.25 15400. 47.789
1011 725.00 -322.22 15400. 47.794
1535 725.00 -321.40 15400. 47.916
1010 725.00 -321.37 15400. 47.920
1536 725.00 -320.55 15400. 48.042
1009 725.00 -320.52 15400. 48.047
1597 725.00 -319.09 15400. 48.263
804 725.00 -319.08 15400. 48.264
1598 725.00 -319.00 15400. 48.277
803 725.00 -318.99 15400. 48.278
1599 725.00 ~318.15 15400. 48.405
802 725.00 -318.14 15400. 48.407
1600 725.00 -317.30 15400. 48.535
801 725.00 -~317.29 15400. 48.536
1601 725.00 -316.45 15400. 48.665
800 725.00 -316.44 15400. 48.666
1602 725.00 ~315.60 15400. 48.796
799 725.00 -315.59 15400. 48.797
750 725.00 -303.18 15400. 50.794
1339 725.00 -303.18 15400. 50.794
749 725.00 -303.09 15400. 50.810
1340 725.00 -303.09 15400. 50.810
748 725.00 -302.24 15400. 50.952
1341 725.00 -302.24 15400. 50.952
747 725.00 -301.40 15400. 51.096
1342 725.00 ~301.39 15400. 51.096
746 725.00 -300.55 15400. 51.240
1343 725.00 -300.55 15400. 51.240
745 725.00 -299.70 15400. 51.385
1344 725.00 -299.70 15400. 51.385
1230 725.00 -298.62 15400. 51.571
1229 725.00 -298.53 15400. 51.587
1555 725.00 -298.31 15400. 51.625
1556 725.00 ~298.22 15400. 51.640
1228 725.00 -297.68 15400. 51.734
1557 725.00 -297.37 15400. 51.788
1227 725.00 -296.83 15400. 51.882
1558 725.00 -296.52 15400. 51.936
1226 725.00 ~295.98 15400. 52.031
1559 725.00 -295.67 15400. 52.085
1225 725.00 ~-295.13 15400. 52.180
1560 725.00 -294.82 15400. 52.235
1483 725.00 -284.25 15400. 54.178
558 725.00 -284.23 15400. 54.181
1484 725.00 -284.16 15400. 54.195
557 725.00 -284.14 15400. 54.198
1485 725.00 -283.31 15400. 54.357
556 725.00 -283.29 15400. 54.361
1363 725.00 -282.79 15400. 54.458
990 725.00 -282.76 15400. 54.462
HI-STAR FSAR Rev. 0

REPORT HI-2012610
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1364 725.00 -282.70 15400. 54.475

1486 725.00 -282.46 15400. 54.521
555 725.00 -282.45 15400. 54.524
988 725.00 -281.82 15400. 54.644

1487 725.00 -281.61 15400. 54.685

1366 725.00 -281.00 15400. 54.804
987 725.00 -280.97 15400. 54.809
553 725.00 -280.75 15400. 54.854

1367 725.00 ~-280.15 15400. 54.970

1368 725.00 -279.30 15400. 55.137
985 725.00 ~279.28 15400. 55.142

1579 725.00 -272.78 15400. 56.456

1421 725.00 -272.75 15400. 56.462

1435 725.00 -272.16 15400. 56.585

1566 725.00 -272.10 15400. 56.597

1565 725.00 -272.01 15400. 56.616
1420 725.00 -271.90 15400. 56.638 .

1437 725.00 -271.22 15400. 56.781

1564 725.00 ~271.16 15400. 56.793

1582 725.00 -270.99 15400. 56.828

1438 725.00 -270.37 15400. 56.959

1418 725.00 -270.20 15400. 56.994

1583 725.00 -270.14 15400. 57.007

1562 725.00 -269.46 15400. 57.151

1417 725.00 -269.36 15400. 57.174

1440 725.00 -268.67 15400. 57.319

1561 725.00 ~268.61 15400. 57.332

1147 725.00 -262.85 15400. 58.589
725 725.00 -262.76 15400. 58.609
724 725.00 -261.91 15400. 58.799

1149 725.00 -261.91 15400. 58.799

1150 725.00 ~261.06 15400. 58.990
722 725.00 -260.21 15400. 59.183
721 725.00 -259.36 15400. 59.376

1152 725.00 -259.36 15400. 59.376

HI-STAR FSAR " Rev. 0
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Table 3.AA.40 (continued)

1205 725.00 -258.07 15400. 59.674
1387 725.00 -257.90 15400. 59.714
1388 725.00 -257.81 15400. 59.735
1204 725.00 ~257.22 15400. 59.871
1389 725.00 -256.96 15400. 59.932
1203 725.00 -256.37 15400. 60.069
1390 725.00 -256.11 15400. 60.131
1202 725.00 -255.52 15400. 60.269
1391 725.00 ~-255.26 15400. 60.331
1201 725.00 -254.67 15400. 60.470
1392 725.00 -254.41 15400. 60.532
1315 725.00 -244.58 15400. 62.966
534 725.00 -244.56 15400. 62.969
1316 725.00 -244.48 15400. 62.990
533 725.00 -244.47 15400. 62.993
1317 725.00 -243.64 15400. 63.209
532 725.00 ~-243.62 15400. 63.212
1318 725.00 -242.79 15400. 63.430
531 725.00 -242.77 15400. 63.433
1319 725.00 -241.94 15400. 63.653
530 725.00 -241.93 15400. 63.656
1171 725.00 -241.50 15400. 63.769
966 725.00 -241.48 15400. 63.774
1172 725.00 -241.41 15400. 63.793
965 725.00 -241.39 15400. 63.798
1320 725.00 -241.09 15400. 63.877
529 725.00 -241.08 15400. 63.880
1173 725.00 -240.56 15400. 64.018
964 725.00 -240.54 15400. 64.023
1174 725.00 -239.71 15400. 64.245
963 725.00 -239.69 15400. 64.250
1175 725.00 -238.86 15400. 64.473
962 725.00 -238.84 15400. 64.478
1176 725.00 -238.01 15400. 64.703
961 725.00 -237.99 15400. 64.708
1411 725.00 -231.24 15400. 66.597
1398 725.00 -231.18 15400. 66.616
1412 725.00 -231.15 15400. 66.623
1397 725.00 -230.90 15400. 66.695
1413 725.00 -230.30 15400. 66.869
1243 725.00 -230.22 15400. 66.892
1542 725.00 -230.14 15400. 66.917
1244 725.00 -230.13 15400. 66.919
1396 725.00 ~230.05 15400. 66.941
1541 725.00 -230.05 15400. 66.943
1414 725.00 -229.45 15400. 67.116
1245 725.00 ~229.28 15400. 67.167
1395 725.00 -229.20 15400. 67.189
1540 725.00 -229.20 15400. 67.191
1415 725.00 -228.61 15400. 67.365
1246 725.00 -228.43 15400. 67.416
1394 725.00 -228.35 15400. 67.439
1539 725.00 -228.35 15400. 67.441
HI-STAR FSAR Rev. 0
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Table 3.AA.40 (continued)

1247 725.00 -227.58 15400. 67.668
1393 725.00 -227.51 15400. 67.691
1248 725.00 -226.73 15400. 67.921
1537 725.00 ~-226.65 15400. 67.946
931 725.00 -222.60 15400. 69.182
701 725.00 -222.51 15400. 69.211
700 725.00 -221.66 15400. 69.476
933 725.00 -221.66 15400. 69.476
934 725.00 -220.81 15400. 69.743
698 725.00 ~219.96 15400. _70.012
697 725.00 -219.11 15400. 70.283
936 725.00 -219.11 15400. 70.283
1181 725.00 -217.69 15400. 70.744
1195 725.00 -217.56 15400. 70.786
1180 725.00 -216.84 15400. 71.021
1197 725.00 -216.62 15400. 71.093
1198 725.00 -215.77 15400. 71.373
1178 725.00 -215.14 15400. 71.581
1177 725.00 -214.29 15400. 71.865
1200 725.00 -214.07 15400. 71.939
510 725.00 -205.68 15400. 74.872
1124 725.00 -205.60 15400. 74.902
1125 725.00 -204.75 15400. 75.212
508 725.00 -204.74 15400. 75.216
507 725.00 -203.89 15400. 75.529
1127 725.00 -203.06 15400. 75.841
1128 725.00 -202.21 15400. 76.159
505 725.00 -202.20 15400. 76.163
942 725.00 -200.19 15400. 76.926
956 725.00 -200.12 15400. 76.955
957 725.00 -199.27 15400. 77.283
340 725.00 -199.25 15400. 77.289
939 725.00 -198.40 15400. 77.620
959 725.00 -197.57 15400. 77.947
960 725.00 -196.72 15400. 78.283
HI-STAR FSAR
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Table 3.AA.40 (continued)

937 725.00 -196.71 15400. 78.290
1219 725.00 -191.43 15400. 80.448
1220 725.00 -191.33 15400. 80.487
1374 725.00 -191.22 15400. 80.534
1373 725.00 -191.13 15400. 80.573
1221 725.00 -190.49 15400. 80.846
1372 725.00 -190.28 15400. 80.932
1222 725.00 ~189.64 15400. 81.208
1371 725.00 -189.43 15400. 81.295
1223 725.00 -188.79 15400. 81.573
1370 725.00 -188.58 15400. 81.661
1224 725.00 -187.94 15400. 81.941
1369 725.00 -187.74 15400. 82.030

691 725.00 -182.43 15400. 84.418

678 725.00 -182.43 15400. 84.418

692 725.00 -182.33 15400. 84.460

677 725.00 -182.33 15400. 84.460

693 725.00 -181.49 15400. 84.855

676 725.00 -181.49 15400. 84.855

694 725.00 -180.64 15400. 85.254

675 725.00 -180.64 15400. 85.254

695 725.00 -179.79 15400. 85.656

674 725.00 -179.79 15400. 85.656

696 725.00 -178.94 15400. 86.063

673 725.00 -178.94 15400. 86.063
1027 725.00 -178.03 15400. 86.503
1518 725.00 -177.98 15400. 86.529
1028 725.00 -177.94 15400. 86.548
1517 725.00 -177.88 15400. 86.573
1158 725.00 -177.33 15400. 86.843
1157 725.00 -177.24 15400. 86.888

979 725.00 -177.15 15400. 86.932
1029 725.00 -177.09 15400. 86.962

980 725.00 -177.06 15400. 86.977
1516 725.00 -177.04 15400. 86.988
1156 725.00 -176.39 15400. 87.306
1030 725.00 ~-176.24 15400. 87.381

981 725.00 -176.21 15400. B7.396
1515 725.00 -176.19 15400. 87.407
1155 725.00 -175.54 15400. 87.728
1031 725.00 ~-175.39 15400. 87.804

982 725.00 -175.36 15400. 87.819
1514 725.00 -175.34 15400. B7.831
1154 725.00 -174.69 15400. 88.154
1032 725.00 -174.54 15400. 88.231

983 725.00 -174.51 15400. 88.246
1513 725.00 -174.49 15400. 88.258
1153 725.00 -173.85 15400. 88.584

984 725.00 -173.66 15400. 88.677

907 725.00 -166.90 15400. 92.272

486 725.00 -166.89 15400. 92.277

908 725.00 -166.81 15400. 92.323

485 725.00 -166.80 15400. 92.328

HI-STAR FSAR ‘Rev. 0
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Table 3.AA .40 (continued)

909 725.00 -165.96 15400. 92.795
484 725.00 ~165.95 15400. 92.800
910 725.00 -165.11 15400. 93.272
483 725.00 ~165.10 15400. 93.277
911 725.00 -164.26 15400. 93.754
482 725.00 -164.25 15400. 93.759
912 725.00 -163.41 15400. 94,241
481 725.00 -163.40 15400. 94.246
715 725.00 -158.92 15400. 96.902
9218 725.00 -158.91 15400. 96.910
716 725.00 -158.83 15400. 96.958
917 725.00 -158.82 15400. 96.966
717 725.00 -157.98 15400. 97.479
916 725.00 -157.97 15400. 97.487
718 725.00 -157.13 15400. 98.006
915 725.00 -157.12 15400. 98.014
719 725.00 -156.28 15400. 98.538
914 725.00 -156.27 15400. 98.546
720 725.00 -155.44 15400. 99.076
913 725.00 -155.42 15400. 99.084
1003 725.00 -152.05 15400. 101.28
1004 725.00 -151.96 15400. 101.34
1350 725.00 -151.88 15400. 101.40
1349 725.00 -151.79 15400. 101.46
1005 725.00 -151.11 15400. 101.91
1348 725.00 -150.94 15400. 102.03
1006 725.00 -150.26 15400. 102.49
1347 725.00 -150.09 15400. 102.61
1007 725.00 -149.41 15400. 103.07
1346 725.00 -149.24 15400. 103.19
1008 725.00 -148.56 15400. 103.66
1345 725.00 -148.39 15400. 103.78
475 725.00 -142.41 15400. 108.14
654 725.00 ~-142.41 15400. 108.14
476 725.00 -142.32 15400. 108.21
653 725.00 -142.32 15400. 108.21
477 725.00 -141.47 15400. 108.86
652 725.00 -141.47 15400. 108.86
478 725.00 -140.62 15400. 109.52
651 725.00 -140.62 15400. 109.52
479 725.00 -139.77 15400. 110.18
650 725.00 -139.77 15400. 110.18
480 725.00 -138.92 15400. 110.85
649 725.00 -138.92 15400. 110.85
1134 725.00 -137.01 15400. 112.40
1133 725.00 -136.92 15400. 112.47
739 725.00 -136.87 15400. 112.52
740 725.00 -136.78 15400. 112.59
1132 725.00 -136.07 15400. 113.18
741 725.00 -135.93 15400. 113.30
600 725.00 135.28 15400. 113.83
1 725.00 135.27 15400. 113.84
1131 725.00 -135.22 15400. 113.89
HI-STAR FSAR Rev. 0
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