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1. SUMMARY

This report, prepared for Dairyland Power Cooperative (DPC), presents the results of

the seismic / structural analysis of the turbine building. The NRC's site specific spectra

was used in this analysis for the Safe Shutdown Earthquake Event (SSE).

Most structural elements of the turbine building including the reinforced concrete

lower portion, the turbine foundation, and the piles foundation were evaluated for the

SSE event and were found acceptable. The analysis indicated certain members will be

overstressed during the SSE event. The top portion of the building which is a basic

structural steel-framed building with bracing members in the walls to resist lateral

loads. This bracing and some of the diagonal roof bracing were calculated to be
overstressed. These items are discussed further in Sections 8 and 9.

2. BACKGROUND INFORMATION

The turbine building of LACBWR was designed and constructed in the early 1960's. Iti

was designed using the codes and guides required at that time. Recently, the NRC has

instituted an evaluation of certain older plants, including LACBWR, as to their
capability to maintain their structural integrity during and after a Safe Shutdown
Earthquake (SSE) event. The Systematic Evaluation Program (SEP) requires all
facilities and equipment required for safe shutdown to be evaluated. Since the turbine

building does contain numerous safety-related items, an analysis was required.

3. DESCRIPTION OF THE TURBINE BUILDING

The turbine building contains a major part of the power plant equipment. A general

layout pian of the main floor, mezzanine floor and grade floor of the turbine building
is shown in Figures 3.1, 3.2 and 3.3. The location of the turbine building with respect

to the reactor containment building can also be determined from these figures.

r$m M #fdFG X@u pp
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The structure of the first two floors is basically reinforced concrete.

In the area of'the electrical equipment and control rooms, the East, South and North

walls are insulated steel siding and the West v'all is concrete block.

The structure above the main floor outside the control room is mostly structural steel

framing covered with insulated steel siding. The roof is a structural steel frame with

precast concrete slabs and a built up roof over it.

4. APPLICABLE CODES, STANDARDS AND SPECIFICATIONS

1. US NRC Reg. Guide 1.61, " Damping Values for Seismic Design of Nuclear Power

Plants," October 1973.

(
2. US NRC Reg. Guide 1.92, " Combination of Modes and Spatial Components in

- Seismic Response Analysis", Rev.1, February 1976.

3. US NRC Reg. Guide 1.60, " Design Response Spectra for Seismic Design of
Nuclear Power Plants," Rev.1, December 1973.

4. US NRC NUREG/CR 0098, " Development of Criteria for Seismic Review of

Selected Nuclear Power Plants", N. W. Newmark, W. 3. Hall, May 1978.

5. US NRC Standard Review Plan *, "Other Seismic Category I Structures", Rev.1,

July 1981.
I

6. " Manual of Steel Construction", Eighth Ed., American Institute of Steel
|

Construction Inc., Chicago, Illinois.

7. Sargent & Lundy Drawings for Allis-Chalmers for the LACBWR Generator Plant

B-1 thru B-70.
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5. LOADS AND LOADING COMBINATION

The turbine building structure and its foundation analyzed for conditions during and
af ter the Safe Shutdown Earthquake Event (SSE). The seismic inertia loads were found

using the site specific ground response spectra modified to 7% damping. Individual
responses were found for each of the three directions (two horizontal and one
vertical). Stresses were calculated corresponding to each direction. 'Ihe stresses were

combined in accordance with Reg. Guide 1.92.

In addition to the seismic inertia loadings, dead loads and live loads were included in

the analysis. The following load combination equations were used to evaluate the
adequacy of the main structure of the turbine building to withstand an SSE event.

For the elastic working stress method of the AISC:
!

1. D+L
2. D + L + E'

D= Dead Load

L= Live Load

E'= SSE Seismic Loads (stresses are SRSS of seismic stresses)
'

The following load combination equations were used to evaluate the adequacy of the

reinforced concrete and the precast concrete. roof panels to withstand an SSE event

using the ultimate strength method of the ACI 318-77.

1. 1.4 + 1.7L

2. D + L + E'

FQRM 8 N@@ 205 2/80 _ _._
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6. STRUCTURAL ACCEPTANCE CRITERIA
(

|

The following allowable limits constitute the structural acceptance criteria for each

of the loading combinations presented in Section 4.

Structural Steel Frame

Load Combinations Limit

D+L 5

D + L + E' l.65, but not greater than Fy

Where S is the required section strength based on the design methods and the
allowable stresses defined in the AISC Specifications, and F is the Yield Stressy

,

Reinforced Concrete, Precast Concrete Roof Panels

Load Combinations Limit
'

t

l 1.4 D + 1.7 L U

D + L + E' U

|
Where U is the required section strength based on the strength design method

defined in the ACI.

rmnemsistvec
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7. ANALYTICAL PROCEDURES

7.1 M ATHEM ATICAL MODEL

In order to perform the seismic analysis, the turbine building is mathematically

modeled as an assembly of elastic-structural elements interconnected at discrete

nodal points (Figures 7.1 through 7.6). Two models, a dynamic model and static

model were made. He purpose of the dynamic model was to establish
accelerations and displacement responses of, the building during the Safe
Shutdown Earthquake (SSE) while the static model was used in the stress

analysis, and the stiffness calculation of the upper portion of the building.

7.1.1 Dynamic Model of Turbine Building

!
The dynamic model used in the turbine building analysis is shown in Figure

7.7. The turbine building is modeled as a cantilever beam. The three

dimensional, multidegree of freedom model of the turbine building is
attached to the ground by means of foundation springs, representing the
deformations of soil under the turbine building foundation.1.ateral, as well

as rocking springs, have been provided in the turbine building dynamic

model to account for the shear and vertical deformation of the soil under
the turbine building foundation. The distributed mass of the turbine
building is lumped at the model nodal points. Each mass represents the;

tributory weight of the turbine building walls above and below the nodal
1
I point plus the floor dead weight and live loads. For the turbine building

lower part (Mezz. and Main floor) eccentricities are taken as 5% of its
width in direction of the earthquake. These are minimum eccentricities

! according to Reference 1. For the upper part no eccentricity is taken
since the structure is basically symmetrical in that area. Masses are

lumped so that the lumped mass, multidegree of freedom model represents

the dynamic characteristics of the Turbine building.

l

i

I
. - -



DOCUMENT NO. 81A0048
nw

11 * NUCLEAR ENERGY SERVICES, INC.

(

7.1.2 Turbine Foundation Analysis

Since the turbine pedestal has no points of significant common attachment

to the remainder of the turbine building above the foundation mat, a worst-

case analysis was performed by considering the turbine and its foundation

to be independent structures. A separate dynamic model was constructed

for the turbine and pedestal; its response was compared with the response

of the model for the remainder of the turbine building to determine if any
destructive interaction would occur between the two major substructures.

Finally a combined model was constructed and employed in the

determination of the adequacy of the pile foundation. The turbine and
turbine pedestal dynamic model is illustrated in Figure 7.8. Resulting

deflections are given in Table 7.3.

i

7.1.3 Static Model of the Upper Portion

I

A static model of the upper portion was used to verify the structural
stiffness and do a detailed stress analysis of that portion. The lower

portion of the LACBWR Turbine Building gets its lateral rigidity from
reinforced concrete shear walls. Above the main flocr the structure is
mostly structural steel and gets its lateral stiffness from the steel bracing.

The roof is also steel framed with bracing to assure uniform distribution of

the lateral forces. Since the top portion of the building is an open steel
frame, it is fairly flexible as compared to the lower structure. This can be

seen from Table 7.2 which indicates the deflection versus height of the
l building. ./ ,

i
:

7.2 FOUNDATION SPRING STIFFNESS
1

l

| The stiffness of the lateral, vertical and rocking springs representing the shear
i and vertical deformation of the soil beneath the foundation mat are obtained

using the equations shown in Table 7.1 and using Figure 7.9. These equations are

( taken from Reference 2.

t

I

I- . . r-- , , ,n-
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C = Damping matrix

U = Velocity time history vector

U = Relative displacement time history vectort

Rearranging equation (2):

MU + Ch + KUt =- Mb= P (3)
t gt eff -

To uncouple equation (3), assume: '

U=4Yt

Where:

4= Characteristic free vibration mode shapes matrix
f ii

Y,= Generalized coordinate displacement time history
; vector
|

Pre- and post- multiplying equation (3) by the transpose of 4 and 4
respectively and using orthogonality conditions, the following uncoupled

equations of motion are obtained: I
l

|

I
,-1 ..

h+* t + "n Ynt = M U
n n gtnt nn

I

Where: 1
I

Y = Generalized displacement coordinate time history
| nt

'thfor n mode.
|

th
A = Damping ratio for the n mode expressed as

n
percent of critical damping. |

|

| |

|

80NMUVdf5RROO9EO I
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7.3 EIGENVALUE ANALYSIS

The eigenvalues (natural frequencies) and the eigenvectors (mode shapes) for

each of the natural modes of vibration are calculated by solving the following
frequency equation:

(K "n M) b =$} (1)0
n

Where:

" th= Natural angular frequency for.the n mode
n

System mass matrixM =

@ Mode shape vector for the nth mode=
n

(
0 Null vector=

__

The eigenvalue/ eigenvector extraction is performed using the Householder

QR Modal Extraction Methods.

7.4 DYNAMIC (SEISMIC) LOAD ANALYSIS

Considering only translational degrees of freedom and assuming viscous*

(velocity proportional) form of damping, the equation of motion in matrix

form can be expressed as follows:

M (b + gt) + Ck + KU =0 (2)
t t

Where:

U= Relative acceleration time history vector

b= Ground acceleration time history vector
gt

_
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thM* = Generalized mass for the n mode

T- =4 M& = [M &!n n i in

The mode shape & is normalized such that M* = 1
n

thParticip& tion factor for the n mode.R =
n

T4 MI = [M.&.=
n ~

t in

Column vector whose elements are generally unityI =

The solution for the differential equation (4) is given by the Duhamel

Integral:
(

"e
Sin wn (t-T) dTY = n

nt gt
| M*w 0

n n,

Using the response spectrum method of analysis, the maximum values of

the generalized response for each mode is given by:

RS.. n an
Y *

n max M* (5)

Where:

1
..

Maximum generalized coordinate acceleration' Y =
n max th

response for the n mode.

thSpectral acceleration value for the n modeS =
an

i (from the applicable response spectrum curve)
|

1

FQBM itM53u4QL.R][@ . . _ . . _ . .
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FIGURE 7.7

MATHEMATICAL DYNAMIC MODEL OF TURBINE BUILDING
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TABLE 7-1'

Spring Constants for Rigid Rectangular Footing
Resting on Elastic Half-Space

Motion Spring Constant Reference

k. = 1 - yd'sV43 Barkan (1962)Vertical

Horizontal k. - 4(I + y)Gp VB Barkan (1962)
Gorbunov-PossadovRocking k' = 1 - r #'8cd, (1961)

(Note: values for B , B , and By.are given in2 x
Figure 7-9 for various values of d/c) !,

I
!

!

'0
ii i i i i i i iii3 , i i i i ia

- ^ As / ,

g* f=-2 d [
'

2 - gg
- I .0 1

,
~ y'e M
"

t .

f A .
- ds <

| f
. = ~~.. -- o.5

9

, _
--- __

[ On -

- I

I I ifi o I' '' '

' o'.s ' ' ' i.o
' .' 'o '

2 4 s 8 tod.: 0.2 o.4

d/c

Figure 7-9. coef ficients B,, B , and By fory

rectangular footings (after hhitman and
Richart, 1967)

:
i

j
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TABLE 7.2 DISPLACEMENT RESPONSES TURBINE BUILDING DYNAMIC MODEL

X,X,X in inches W
1 2 3
X,X,X in radians4 3 6 7

8

NODE XI X2 X3 X4 X5 X6

$
1 3.06135E-02 2.77084 E-02 3.15505E-02 1.96245E-05 1.35073 E-05 0. g
2 3.77272E-02 3.75936E-02 3.27015E-02 2.12974E-05 1.48662 E-05 8.00248E-07 Q
3 4.25814E-02 4.46590E-02 3.34241 E-02 2.18104E-05 1.52228E-05 1.16962E-06 |$

2
4 9.22784 E-01 1.09686E+00 4.19406E-02 2.18104E-05 1.52228 E-05 1.16962E-06 g
5 3.77468E-02 3.76454E-02 3.38399E-02 2.12974 E-05 1.48662E-05 8.00248E-07 y
6 4.26101 E-02 4.47343E-02 3.45977E-02 2.18104E-05 1.52228E-05 1.16962E-06 g
7 1.31425E+00 1.56281E+00 4.50215 E-02 2.18104E-05 1.52228E-05 1.16962 E-06

'

4

MAXIMUM RESPONSES FOR EACH NODE. . .
O
b

1.31425 AT NODE 7 CXI =
E

1.56281 AT NODE 7 gX2 =

.04502 AT NODE 7 ;jX3 = ,

.00002 AT NODE 7 0 .OX4 =

.00002 AT NODE 7X5 =

.00000 AT NODE 3 5 hX6 =

8
\ a a

u

.

h _ _ _ - _ _
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,
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ad

El
TABLE 7.3 TURBINE FOUNbATION DISPLACEMENT RESPONSES

X X'A in inchesp 2 3

X,X'A in radians $4 5 6
P
T
m

E
$

NODE XI X2 X3 X4 X5 X6 o

h1 5.36608E-02 7.75986E-02 1.77965E-02 1.48725E-04 7.31989E-05 1.09439E-06

2 2.36448E-02 2.31833 E-02 1.68226E-02 1.36985E-04 7.12031 E-05 0. $
3 5.37048E-02f 7.76049E-02 1.98809E-02 1.48725E-04 7.31989E-05 1.09439E-06 ,$

_-

h

MAXIMUM RESPONSES FOR EACH NODE . . .

.05370 AT NODE 3XI =

.07760 AT NODE 3X2 =

.01988 AT NODE 3 gX3 =

.00015 AT NODE 1 yX4 =

.00007 AT NODE 1 3 $X5 =

0 O
.00000 AT NODE 1 -

X6 =

$
8

? E

a '

.

- - - v - -
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From the maximum generalized coordinate response the maximum
,

acceleration (Un max) and maximum inertia forces (Fn max) at each mass
point are given by:

n max @in*
n max

F =Mn max n n max

The inertia forces (Fn max) f r each of the systems' natural modes are
applied as external static forces, and system response (displacements,

member internal forces and stresses) are calculated. Total system

response is that obtained by combining the individual modal response values

by the square root of the sum of the squares method; lower modes having

large contribution to the response (all modes liaving natural frequency
under 35 cycles per second) are considered and higher modes with
negligible participation are neglected. ~ ~ ~

8. RESULTS OF ANALYSIS AND CONCLUSIONS

The results of the seismic analysis of the Turbine Building and the Turbine Foundation

performed by Stardyne Computer Code are contained in References 3 and 4. The

following items were included in the analysis: structural steel frame (Turbine Building

upper portion), reinforced concrete structure (Turbine Building lower portion, Turbine

Foundation) and pile foundation. Except for certain parts of the steel frame upper

portion, all structural elements of the turbine building are capable of withstanding a

SSE event. The results of the structural evaluation are discussed below.

S.1 Turbine Building Upper Portion:(Main floor up to roof)
,

|

|

| The results from the static analysis show that some bracings of this steel frame
1
I structure are not strong enough to withstand lateral load in the event of SSE.

|

rcar-Yvvvvtwtey5vL6wva
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Critical members, (beams that are overstressed) are listed in Table 8.1. Among

these members, beam elements 195, 196, 206, 207 Figure 7.6 (bracing on top
Eroof) have a slenderness ratio /r > 200.

8.2 Turbine Building Lower Portion: (Ground floor up to main floor)

The stress in this portion is small compared t'o the allowable stress. There is no

tension stress since the magnitude of axial stress caused by dead load is greater

than seismic bending stress. Table 8.2 show results of analysis.

8.3 Pile Foundation

Pile load, which was calculated from combination model of Turbine Building and

Turbine Foundation, is subject to a maximum compressive load of 81.82K. The

piles were driven to a safe bearing capacity of 100K per pile (Ref 5). Hence the

maximum pile load is lower than its rated capacity. No tensile loads exist in any

of the piles (Table 8.3).

3.4 Turbine Foundation

Table 8.4 summarizes the stresses results for the Turbine Foundation analysis,

and it shows that the foundation is safe under a SSE event.

Maximum horizontal displacement of the Turbine Building and the Turbine
Foundation at El 668'(Mainfloor) are .045" and .078" respectively (X2 direction)

(See Table 7.2 and 7.3). These displacements show that even in the worst case

that the turbine building and the turbine foundation are separate and vibrating
out of phase, they will not interact and damage each other since the gap between

two structures is 1".
/
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mg

Mo
"

CRITICAL BRACING TABLE 8.1
.

I
Element No Beam Type /r A.I.S.C. Buckling S.S.E. Buckling Axial Stress Location

Allowable (Kpsi) Allowable (Kpsi) (Kpsi)

Z
195 3x3xK Angle 219 6.72* 9.95 19.54 Top Roof @
196 3x3xK Angle 218 6.22* 9.95 18.82 Top Roof h

"
206 3x3xK Angle 213 6.22* 9.95 25.65 Top Roof

207 3x3xK Angle 213 6.22* 9.52 26.02 Top Roof m
x

224 2 Angles 4x3xK 119 10.43 16.668 19.39 Top Roof Q

225 2 Angles 4x3xK 119 10.43 16.668 18.21 Top Roof $
329 2 Angles 3x2x 3/8 172 6.82 10.91 11.74 Column Bracing s

o
330 2 Angles 3x2x 3/8 166 7.04 11.26 13.97 Column Bracing y
331 2 Angles 3x2x 3/8 172 6.82 10.91 11.68 Column Bracing g
332 2 Angles 3x2x 3/8 166 7.04 11.26 14.13 Column Bracing -

333 2 Angles 4x3xK 141 8.39 13.42 14.12 Column Bracing

334 2 Angles 4x3xK 141 8.39 13.42 13.89 Column Bracing

335 2 Angles 4x3xK 134 8.94 14.3 14.25 Column Bracing
O336 2 Angles 4x3xK 134 8.94 14.3 14.33 Column Bracing
R

337 2 Angles 4x3xK 134 8.94 14.3 13.72 Column Bracing c-

338 2 Angles 4x3xn 134 8.94 14.3 13.80 Column Bracing k
z

339 2 Angles 3x2x 3/8 187 6.42 10.27 18.20 Column Bracing -4o
> z

340 2 Angles 3x2x 3/8 187 6.42 10.27 18.31 Column Bracing S .O

341 2 Angles 3x2x 3/8 153 7.64 12.22 16.25 Column Bracing

342 2 Angles 3x2x 3/8 153 7.64 12.22 16.33 Column Bracing 8 $
>

343 2 Angles 3x2x 3/8 153 7.64 12.22 15.82 Column Bracing 8
344 2 Angles 3x2x 3/8 153 7.64 12.22 15.90 Column Bracing M

* Using minimum allowable buckling stress of h = 200
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m~.

M$
E d
M
$ .

f CRITICAL BRACINGS TABLE 8.1
a

1E
Element No Beam Type /P A.I.S.C. Buckling S.S.E. Buckling Axial Stress L'ocation

Allowable (Kpsi) Allowable (Kpsi) (Kpsi) z

P
W
m

345 2 Angles 3x2x 3/8 172 6.82 10.91 13.22 Column Bracing h
346 2 Angles 3x2x 3/8 172 6.82 10.91 13.27 Column Bracing $

-<
347 2 Angles 3x2x 3/8 163 7.16 11.46 15.71 Column Bracing g
348 2 Angles 3x2x 3/8 163 7.16 11.46 15.99 Column Bracing y
349 2 Angles 3x2x 3/8 163 7.16 11.46 14.21 Column Bracing m

350 2 Angles 3x2x 3/8 163 7.16 11.46 14.42 Column Bracing
'us
-

.

t

O
8
i
9

,8

a. 5

W CD

8
E

*

d
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TABLE 8.2 TURBINE BUILDING LOWER PORTIONm
,

$ SEISMIC / STRUCTURAL EVALUATION g

z
8
E

Node Location Elevation Allowable Stress (ksi) Calculated Stress (ksi) 3

D+L+E 1.7 (D + L) m
m

(Compression) (Shear) (Compression) (Shear) (Compression) (Shear] Q
m

2 Mezzanine Floor 654' 2.957 .118 .2456 .0377 .3292 - E
5
.E

3 Main Floor 668' 2.975 .118 '290 .0301 .1798 -
-

b
.

* This reflects more conservative than 1.4D + 1.7L.

O
8
C
E
m
2
-1o

> Z
O .O

*n
%
2

% *

1

._ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _
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TABLE 8.3

MAXIMUM PILE LOAD

DEAD LOAD AND LIVE LOAD

Pile Group No. Acutal Load (Compression) Design Load

Maximum Pile Load Each pile 57.57 kps 100 kps

DEAD LOAD AND LIVE LOAD AND SEISMIC

Pile Group No. Actual Load (Compression) Design Load

( Maximum Pile Load 8 81.82 kps 100 kps

!

/

|

|

rinAM # NC9 7M 7/an
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e

B1 B48
PAGE OF

NUCLEAR ENERGY SERVICES. INC.
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DOCUMENT NO. OI400i8
B2 B48PAGE OF

NUCLEAR ENERGY SERVICES, INC.

TABLE OF CONTENTS FOR APPENDIX B

PACE

Site Specific Spectra (Input) B-3

Turbine Building (Stick Model)
Modal Extraction B-6
Nodal Displacement and Acceleration B-7
Beam End Loads B-8

Turbine Building (Static Mod'll

Beam Stresses D.L. + MXf + Xf + X; 3-9

Beam Stresses D.L. -) k + Xj +Xj B-27

Turbine Foundation (Stick Model)
Medal Extraction B-45
Nodal Displacement and Acceleration B-46
Beam End Loads B-46

Turbine Foundation (Static Model)
Beam Stresses D.L. +Vxy + xj +xj B-47

BeamStressesD.L.-]X{ Xj Xj B-48

FORM # NES 20S 2/80
. _ _ _ _ _ _



DOCUMENT NO, #1A004R

O'b NOFPAGE
NUCLEAR ENERGY SERVICES, INC.

LACBWR SSE ACCELERATION SPECTRA*JiiR SPECTRUM -

< .n i R SUPPLIE3 ACCEL. SPECTRA CURVE.

FOR DIRECTION X1

13.910400.050000, SPECTRA1 FREO ==

13.910400.100000, SPECTRA2 FREO ==

.150000, 'S P E C T R A 13.9104001 FREO ==

.250000, SPECTRA 13.9104004 FREO ==

.400000, SPECTRA 19.3200005 FRE0 ==

.600000, SPECTRA 32.0712006 FREO ==

.800000, SPECTRA 46.3680007 FRE0 ==

1.000000, SPECTRA 53.709600| 8 FREQ ==

1.500000, SPECTRA 60.6648009 FRE7 ==
!

(' 1L FREQ
2.000000, SPECTRA 64.14240010 FRF0 ==

2.500000, SPECTRA 68.006400==

3.000000. SPECTRA 69.16560012 FRE] ==

74.96160013 FREa = 4.000000, SP E C T R A =

71.4840005.000000, SPECTRA14 FRE0 ==

68.0064006.000000, SPECTRA14 F0F3 ==

64.1424008.000000, SPECTRA16 F<E] ==

62.59680010.000000, SPECTRA1/ E s' F 0 ==

50.23200015.000000, SPECTRAli FREu ==

59.89200022.000000, SPECTRA11 FREJ ==

42.50400025.000000, SPECTRA/0 E9EO ==

42.50400033.000000, SPECTRA/1 FRE7 ==

42.50400050.000000, SPECTRA// FRE1 ==

I

|

|

|

FORM # MGRtRAL'MED



OI400Y8DOCUMENT NO.
Amr

PAGE 0- t op M
NUCLEAR ENERGY SERVICES, INC.

*JSER SUPPLIED' ACCEL. SPECTRA CURVE.

FOR DIRECTION X2

1 FRE0 .050000, SPECTRA= 13.910400=

2 FRE0 .100000, SPECTRA= 13.910400=

3 FRE0 .150000, SPECTRA 13.910400= =

4 FRE0 .250000, SPECTRA 13.910400= =

5 FREO .400000, SPECTRA 19.320000= =

6 FRE3 .600000, SPECTRA 32.071200=- =

7 FRE0 .800000, SPECTRA 46.368000=- =

8 FRE0 1.000000, SPECTRA 53.709600= =

9 FRE0 1.500000, SPECTRA= 60.664800=

10 FRE0 64.1'424002.000000, SPECTRA= =

11 FREO 2.500000, SPECTRA 68.006400= =

12 FREO 3.000000, SPECTRA 69.165600= =

13 FRE0 4.000000, SPECTRA = 74.961600=

1_4 _ _F R E O . _ .
5.000000, SPECTRA 71.4840QQ_= =

15 FREO 6.000000, SPECTRA 68.006400= =

16 FRE0 8.000000, SPECTRA 64.142400= =

17 FREO 10.000000, SPECTRA 62.596800= =

15.000000, SPECTRA =- 50.232000'la FREO =

19 FREO 22.000000, SPECTRA 59.892000= =

20 FREO 25.000000, SPECTRA 42.504000= =

21 FRE0 33.000000, SPECTRA 42.504000= =

22 FRE0 50.000000, SPECTRA= 42.504000=

FSQRMah%%%%RE@



DOCUMENT NO. 81400Y8
au

11 W NUCLEAR ENERGY SERVICES. INC.
:

TUSER S UP PLIED ACCEL. SPECT<A CURVE.

FOR DIRECTION X3

1 FREO .050000, SPECTRA= 9.273600=

2 FREC .100000, SPECTRA= 9.273600=

3 FREO .150000, SPECTRA= 9.273600=,

4 FRE3 .250000, SPECTRA= 9.273600=

5 FRE0 .400000, SPECTRA= 13.137600=

6 FRFC .600000, SPECTRA= 22.411200=

7 FRF0 .800000, SPECTRA= 33.616800=

8 FRE0 1.000000, SPECTRA= 39.799200=

9 FRE0 1.500000, SPECTRA= 48.300000=

10 FREO 2.000000, SPECTRA= 54.096000=

11 FREO 2.500000, SPECTRA= 61.051200=

12 FRE3 3.000000, SPECTRA= 65.688000=

13 F R E 'J 4.000000, SPECTRA= 74.961600=

14 FREO 5.000000, SPECTRA= 71.484000=

15 FRE0 6.000000, SPECTRA= 68.006400=

16 FRE3 8.000000, SPECTRA- 64.142400=
.

17 FREQ 10.000000, SPECTRA= 62.596800=

18 FREO 15.000000,
S P E C T.R A

= 50.232000=

19 FRE0 22.000000, SPECTRA= 59.892000=

! 20 FRF0 25.000000, SPECTRA 42.504000= =

21 FREQ 33.000000, SPECTRA= 42.504000=

1 22 FREO 50.000000, SPECTRA.= 42.504000=
l

!

(

l
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LnC4wd r u s a ! ..*. .4 d i t .) i t.4 .) r v a t | C il<i tuRat .. is .:>$ g 5

4 00A L ,E X T 4 A C.T I D N 0A TA 7
C

--- R 0DAL W E ICH T 5-' c)
130E EIGE4WALUE NATURAL 4ENE R ALIF''O MAX TRAN5LATION IGEN. WGT. * P ARTICIP ATION F ACTOR 5* *2 8 r-

40 1 01EGA**2 I FREQUENCY PE4100 WEIGHI N 00 E -0 3F WALUE X1 X2 X)

n
1 43.3705 1.048 .9541 1406.4r F-2 1.0000 .00000 2173.88000 .00599 12.0 m
2 53.3599 1.163 .8601 1907.06 7-1 1.0000' 2187.61640 .00000 .00802 12.0 2E

$3 255.321 2.543 .3932 1503.59 F-2 1.0000 .00000 86.14454 .00022 12.0
,

4 314.170 2.821 .3545 1999.88 F-1 1.0000 90.84747 .00000 .00035 12.0 g
5 1684.55 6.532 .1531 7685.32 6-2 1.0000. F.49F99 8041.6830! 231.38536 12.0 4
6 1909.36 6.770 .1477 8142.11 6-1 1.0000 7831422805 32.41937 478.79424 12.0
F 2028.F4 7 169 .1395 6934.88 F-3 1.0000 399.18886 155.88797 9713.96120 12.0 m
R 11219.9 16.858 .0593 1F44.48 F-3 1 0000 3.14046 3.31475 120.91719 12.0 JD
9 45996.2 34.134 ."J 29 3 4035.12 1-2 1.0000 .01253 53.9103F .88007 10.3 g

THE FOLLOWING ARE APPROX. EIGCNVALUE5 FOR WHICri RODE % WERE NOT REQUESTED. m
to 51408.7 36.086 9.9

*us
11 65881.5 40.851 9.9 ['
il 361992. 95.757 9.6 ,0

L AMC205 RE 00CEO R ATRIX SIZE 800F0 12=

APPROX. M AX IMui E I CEhW ALUE 109EGA* ella .361992E*06
_ , ,

**43TE** THE LAST COLUMN IN THE TASLE A80VE 8 5 REL ATED TO EIGENVALUS AC, CURACY SOUNDS.
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m.
64 O l v t. t. t - I . 2(P5) =

C

100E El W2 x3 X4 X5 X6 m
1 3.0 813 4 56 5 E-0 2 2. 770d 3983E-02 3.15505213E-02 1.96246213E-05 1.35072844E-05 O. >

3
2 3.77271565E-02 3. 7 59 35 79 5 E -0 2 3.27014662E-02 2.1297443SE-05 1.48662190E-05 8.00249345E-07
3 4.25814496E-02 4.46590282E-02 3.34241059E-02 2.1810 3 77 7 E-05 1.52227742E-05 1.16962187E-06 m

4 9.22783623E-01 1.09686498E+00 4.19405535E-02 2.18103779E-05 1.52227743E-05 1.16962187E-06 m
5 3.77468484E-02 3. 7645 3914 E -0 2 3.38398944E-02 2.12974438E-05 1.48662190E-05 8.00248345E-07 _I)

6 4.26100569E-02 4.47342515E-02 3 45976995E-02 2.18103777E-q5 1.52227 742 E-05 1.16962187E-06 G3

7 1.31424913E+00 1.562 8098 2 E * 00 4.50214785E-02 2.18103779E-05 1.52227743E-05 1.16962187E-06 4
(4
m
'I3
$
o
$

4R55 4 bl ALCLL.

N30E X1 K2 X3 d4 X5 X6
1 1.43678S78E-01 1.20749812E-01 1.62736104E-01 8.156b8718E-05 5.75415962E-05 O. p
2 1. 751213 4 6E -01 1. 6 22 n d 79 7 E -01 1.68672624E-01 8.86347382E-05 6.32246090E-05 3.61401451E-06 q)
3 1.1648n362E-01. 1.91002840E-01 1.72384763E-01 9.06003227E-05 6.45169515E-05 5.32879652E-06 0
4 el.113 .5777E-01- p l . 2 7 3 4 7 501E -01 #2.17392951E-01 9.06303227E-05 6.45169515E-05 5.32879652E-06 C
5 1. 75 217 3 72 E -01 1.62524599E-01 1.73733009E-01 8.86347382E-05 6.32246090E-05 3.61401451E-06 E
S- 1.96720562E-01 1. 913 4 7 32 6 E -01 1.77612251E-01 9.06003227E-05 6.45169515E-05 5.32879652E-06 m

h7 ,1.86554460E-01 l.80285895E-01 2.35024137E-01 9.06303227E-05 6.45169515E-05 5.32879652E-06'f f
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DOCUMENT NO. 8/A001R

= NUCLEAR ENERGY SERVICES, INC.
.

|

|

|

{ 1455 = 61 REA9 END LOADS (ELEMENil.

.

40 NODES AXIAL V2 V3 M2 13 TORS 10N

l 1 JA 1 1. 9 517E +0 3 1. 5 3 6 4 E + 0 3 1. 60 78 E + 0 3 4.519 5 E + 05 4. 4 72 5E + 05 1. 5010E + 05
JB 2 1.9517E +0 3 1.5384E +03 1.60 78E +03 2.5097E+05 2 2953E *06 1 5010E +05

2 JA 2 1.3962E +0 3 1.0346E +0 3 1.0627E+03 2.2 422E +05 2.1453E*05 9 8443E+04
JS 3 1. 3962E+0 3 1.0 346E +0 3 1 062 7E +03 1.1081E +05 9. 7231E*04 9.8443E*04

3 JA 3 4.7066E+02 2.9769E+02 3.0816E+02 8.4438E+04 8.1589E+04 5.6751E-04
JB 4 4. 7066E +02 2.9 769E +02 3 0816E +02 2.6004E *04 2 5130E+ 04 5.6751E-04

1.7563E + 02 1.3089E +02 1.3544E +02 2.6004E *04 2 5130E+04 2.7512E-044 JA 4
J8 7 1. 706 3E +02 1.30 89E *02 1.354 4 E *02 2.1485E-02 2.2 366E-02 2.7512E-04

'

3

|

|

TME MM - . _ _ _ . _ _ _ _ _
-



DOCUMENT NO. 8IA00*#

NUCLEAR ENERGY SERVICES. INC.

3L 7 '7f41 I
PACE 40

8E A 9 5Y4 E55E5 uuf70T CASE 1

Anlat e o e e SHEAR .e* ** T045!04 e *e * 8ENDING * e * **ir A * N3DE v2/Ae<3 v3/Aett toc /J 92eC3/I2 M3*C2/13.

IPOINT Cl IPOINT Si
**eee seee eeeeeeeeeeeee eeeeeeeeeeeer eeeeeeeeeeeee eeeeeeeeeeeee eeeeeeeeeeeee eeeeeeeeeesee

1 1 1.7344SE-01 3.4 # 30 FE-02 1.217460*00 3. O. O.
I 1.114 % $t -01 3.*930/E-32 1.2174At*00 3. -5.11246E*00 2.989 7 7E * 00

/ 7 1.16 0 0:lt * 00 4.614495-J2 -1.6723St-03 3. ,5.11246E*00 2.19977E*00
11 1.1600dE * 00 4.6994 dt -02 -5.6F236E-03 J. -S. 0 7 401E * 0 0 1.03672E*00

l 13 l.957J46+00 1.21228i-32 -1.48477E-01 3. -3.07401E*00 1.03672E*00
ti 3.95144s*1J 1. 212 2 d E - 3 2 - 1. 4 8 4 ? ?E -01 0. O. O.

* 11 3.41731!+03 1.7J064t-33 1.09772**00 3. O. O.
14 3.4tF12f*00 1.19J6dF-03 1.09FF2E*30 3. -4.18 5 h 9E * 0 0 1.42657E-01

3 1* 4. 7 7 3 04F + 00 4.40510E-13 4.6635tE-03 0. -4.18569E * 00 1.426STE-01
17 4.7710*i+00 4.40410F-J3 4.66352E-03 3. -4. 20 3 4 7E * 00 4.92F96E-01

n 11 F.0 741 t E * 00 %./1/116-33 -S.62853E-01 J. -4. 2 014 7E * 0 0 4.82776E-01,

Ie F.J7ill!*00 S./1/14t-J3 -5. 82 d 5 3E -01 4. O. O.
7 17 o.79/Ilf*00 4.47417E-13 1.22269E*00 3. 3. O.

/t 5.7120lf*00 4.4#417E-J3 1.22269E*00 3. -5.19333E*00 3.93134E-01
1 21 F.61211L*00 4.0 4 lit E-31 -3.0259th-03 J. -5.19333E*00 3.93184E-31

/1 7. .12 t l E * aJ 4.04391E-J3 - 1. 0 2 5 9 2 E -0 3 3. -5.17258E*00 4.92451E-01
a ?I 1.d4814 +00 S.$9/95t-03 - 7. 5 4 3 4 6E -01 3. -5.172 5 8E * 00 4.924511-01

/5 7. d 4 919 E + 0 0 S.69t95i-JJ -1.34346t-01 3. 3. O.
19 23 7.t90ist*00 $.74136E-33 1.13792E*JO 3. 3. O.

Ji 7.17054'*JO 6. 'J 4 t S6;-)) 1.1379?E*00 3. -4.$0 3 76E *00 5.64214E-01
11 ?? 1.30$111 00 3.60s4tE-13 4.7357tC-03 J. -4.$33766*00 %.64294E-01

la 7.10911E*00 S.s%943E-33 4. 73 % 1sf -0 5 3. -4.$2 2 51E + 00 1.37549E-01
I? IJ 5.1174ef*00 1. 314 / #t - 31 -F.0Fs0/E-01 J. -4. 5 2 2 51E * 00 1.37549E-01

11 s.37F*#f*00 1.31428E-J3 -1.07602t-01 0. O. O.
II 11 4.M06tl6 00 1.33241E-32 3.22645E-02 J. O. O.

l' 4.h06138*10 1.J12416-J2 8.2264Sk-J2 3. -3.41379E-01 6.14116L-01
14 1$ 5.9 4305t * 00 7.1267 #F - 3 2 - 2. 79 2 44 E -01 J. -3.41371E-01 6.17116E-01

s% 5.410J5i*00 F.146#it-02 -2. 717 4 4 E -01 J. 1. 6 4 4 3 3E -01 1.1b551E*00
15 55 1.4*920!*00 1.5*t38t-J1 4.4d647E-01 J. 9. 66 4 3 0E -01 1.16$51E*JO

17 1.44'370**00 1.342346-31 4.44647E-01 J. -3.194563-01 4.71165E*00
In 11 1.115245-32 1. 0 3 3 3 0 E .11 -5.0 3 32 hE -0 2 3. - 1. 3 91 S S E - O t 4.719655 00

*3 4.3to84E-02 1.03330E-31 -2. 0 302 41 -J 2 J. G. O.
41 48 J.e35!Jr 00 1.##24%i-02 / . 2 7991E +0 0 3. J. O.

iS 1. d Id J F * 10 3.8'32456-32 2. t ?'#9'IC + 0 0 J. -1.5741Si+03 3. 41'# 12 E * J0
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121 E61 1*220213-01 1*909t?3-02 -1*059993*00 C* -1*&99813*01 9*594093-01
*t6 1*??02t3-01 1*909123-02 -1*059993*00 C' O' 0*

lli 1C * * t 720 23 * 00 0* O* O* C* O'
59 **422023*00 O' 0* i C* O' 0*

lit 1( 1*it9103-02 1*46it93-C1 t*509703*00 0* t'506543'-1( C*111963-12
91 1*4t4103-02 1*662193-C1 t*509203*00 C* -9*t99t23*00 5*L15tt3*00

1F* 91 1*59tt53-01 1*691443-01 i'569211*00 C* -9*E99t43,*00 5*L15tt3*00
106 1*591251-01 1*691613-01 2*564213*00 C* -1*109063*01 1*955923*00

lit 106 1*116953-01 tatp0493-CF 1*9669t3*00 C* -1*108063*01 1*955913+00
tsi 1*1l6993-01 C*690493-02 1*9669t3*00 C* -1**15863*01 6*l(0413-01

129 154 9*059293-02 1*119t03-CF 8*170513-01 C* -1*t15963*01 6*4(0113-01
205 9*059293-02 1'119103-CF 0*120513-01 t* -1*552163*01 1'149723*00

lit 205 ***t5943-07 1'196993-CF -t*126193-02' C* -1*551163*01 1*16O??3*00
lit 4*9459%3-02 1*196991-07 -t * 12 6 lt 3 -0 J C* -1*569t63*01 9*?s5193-01

lit 25( 1*?52153-02 t'905153-CF -5*999t53-et C* -1*569t63*01 9'F05193-01
tot 1*252153-02 t'905153-02 -5*999t53-01 0* -1*t96113*01 1*520993*00

l i,f tot l*lt1113-02 1*166vF3-CI -1*toilt3*00 C* -1*t96113*01 1*520963*00
tt6 2*2(4123-02 1*146623-CI -1*102221+00 C* -1*C46t93*01 ?*191t43*00

1 tL E*t 9*029513-02 5*104113-02 -1*t15(63*00 C' -1*016t93*01 l'291t43*00
tel 9*029413-02 s'104113-ti -1'115(63*00 C* -5*E04223*00 1*t54Et?*00

.
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lit 164 9*479643-02 6*1541C3-02 -F*095L03*00 C* -S*006223+00 1*t56613*00
695 9*t?9663-02 v*2541(3-OF -F*095103+00 O' ?*F02003-17 1**15543-1F

lli 1+ 2*??9943+00 O' O'
"

~~O'
'

O' O'
92 ?*??9963*00 O* O' C' O* O'

itt 11 1*4569t3-01 C' O* 0'~~'' ~ " ~

'O'
'

O'*
O' O'

95 1'456913-01 0* 0* ~~~'O'
lt4 157 1*919223-01 1*?611E3-02 1*55t943+00 O* O* O'

400 1*919223-01 1'2611(3-07 1*5st943+00 0* -t ' t56113 + 01 l'OC5603-01
1(5 400 l*990913-07 1*titt03-C2 -6*9Ft6L3-01~ ~ ~ -t'-'

-

-1 * t 5 6123 * 01 l*005603.01
950 l'990913-02 1*E1tt03-02 -6*92(613-01 C' 0* 0*

1(9 16 1'071993-01 1*099923-CT t'506613+00
~~"t't*G06613*00 ~

0 2*Gitt13-1F 6*0650t3-1(4 ~"~
~ ~ ~ -9*tf5113+00 **Otl063*0092 1'021993-01 1*099973-C1

112 92 l*119993-02 1*tliF63-01 2*569123*00 C* -9*tL5113+00 4'0tl063+00
115 2*249993-07 1*t21263-01 ?'569123+00 O' -1'106053*01 1'?t4463*00*

'1'106053+01 1'244463*00liG 115 9*11t193-02 1*559203-07 1 * 96 5 4 E 3 +0 0 t' -

19( 9*11t193-07 1'550203-02 1'965LE3*00 C* . -1' 41105 3 + 01 1*069ttle00
186 19( 1'042(*3-01 5*010??3-0( 5 * 1 t 6 5 63 -01 ~-"'C *~ --- -1'411053*01 1'0696EB*00

211 1*062(*3-01 9*020723-0t O*1t4563-01 t' -l'550943*01 1'090tt3*00
840 711 1'680803-01 9*606193-C( -t'160lG3-02 C* -t ' 55 0963 e 01 1'090tt3*00

141 256 1*6296C3-01 t*4L9153-07 -5*999683-01 t' ~
-1'546823+01 6*226103-01256 1**ece03-01 9*&06193-C( -t*160453-02 C*
-1'596923*01 6*226t83-01

tot 1 * 6lt' & t3-01 s'tt9153-CF -5'999603-01 O' -1' t60 513 + 01 1*521513+00
142 101 i'tiot93-01 1*171663-01 -l'101663+00 O' -1't60511+01 1'521523+00

155 ?*tlot91-01 1*121463-C1 -1*101661*00 C' -1*080613+01 r'940483*00
LLLt53*00 0* -1*000613+01 i'960693+001*( t55 1*ot9693-01 8*891t53-07

-1'LLt653*00-1' C' -5*814t93+00 6*095993-01*0( 1"ot9683-01 9*991t53-02
16+ *0( 2*616113-07 2*t59493-OF -2*0961C3+00 t' -5'814t93+00 6*095003-01

451 2*616113-02 i't59993-02 -F*0961t3*00 0* i'261823-18 1*546913-1F
195 il 1*970003-01 O' O '. O* O' O'

96 1*970003-01 O' 0* C' O* O'
149 2( i' d E62 63 -01 O* O' O* O' 0*

21 l*Lt6263-01 0* 0* C' O* O'
141 tse 2 * oit t 63 -01 ** tot 923-ot 1*tib623*00 C* 0* O'

609 2*02tt63-01 4'60t923-C( 1'L24623*00 O' -t'51(623*01 i'5CIC03-01
14b bos 1*00t993-01 t'962963-ot -1*099443*00 t' -l'50t423*01 i'501(O3-01

459 1*00teS3-01 **962963-C( -l'098613*00 * C* 0*- O'
146 ?5 ?*654663-01 1'009263-01 E'596603*00 C' -B*1(5563-1( 9*971293-1(

41 ?*654663-01 1*099L63-ti t'599603*00 t' -9'tt5003+00 4'0i?413*00
tto 2( 1*966223-01 1*tvitt3-01 2 *9ts tt3 *00 C* -9*425003+00 6*047613+00

121 1*966223-01 t'++ltt3-C1 2'9t5tt3*00 O' -1'129113*01 1*%tSt13+C0
141 til 2*115643-01 i'995663-02 1*220513*00 t' -1*129123*01 1*4tSt13+00

19t i*115443-01 i'946663-C7 1'420523*00 C* -1 * 4 t 9 98 3 * 01 1*1t0%t3*00
142 196 i'515403-01 t'9lt923-ot 8'?61513-01 0* -1**t9983*01 1*110tt3*00

211 2*525603-01 t'9?t973-C( 9*241513-01 C* -1'5921(3+01 1*026403+C3
151 i*d t ' c i t 613 -01 t*li2623-CT - t * t 61 t 9 3 -0 2 C* -1*5921(3*01 1*026603+00

295 t*072613-01 t*2iL623-C( -t*t41(93-02 C* -1*512443*01 6*95t123-01
I%4 245 't'491513-01 1'920903-07 -5*litt43-01 t' -1*527263*01 6*991143-01

tI( t*t91641-01 1'919903-02 -5*litC43-01 0* -1**10513*01 1*1(4213*00
155 tI( t * e t9 003 -01 t'CC2293-01 -1'121291*00 C* -1*410513+01 1*1tt?13+00

191 t'ot9003-01 1'0 tiff 3-01 -1*121293*00 C' -1 * 06 5 & t 3 * 01 ?*449023*00
I%4 E41 *"205913-01 1*0%t103-01 -1*901113+00 C' -1*0656t3*01 2*229023*00

*06 s'i06413-01 t'04[103-CI -1*001123*00 C' -5'9626(3*00 1*1t9793+00

.
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142 90( 4'450223-01 E*269213-02 -2*062063*00 0* -G*9626t3*00 1*1t9293*00

442 t'%%t723-01 t * 2 4 9123-02 -l'061063*00 C* 2*001923-12 2*02 tit 3-1(

1%6 29 2*099153*00 O' 0* C* 0* O'

49 2*049153*00 O* O' O' O* O'

446 tC 1*G12093-01 O* O* C* 0* 0*

lE 1'512t91-01 O' 0* C' O' 0*

190 t94 1'09t%%3-01 6*992903-0( 1*910663*00 C* O* O'

191 +12 6*190+C3-02 1'012293-02 -6*619t03-0J ..;C' ,_
-1**01243*01 G*t659t3-01

612 1'99t553-01 6 *9 92 903-C ( 1*910443*00 C*
-1 * t0 tl*3 * 01 5*t659ta-01

492 6*190403-02 1'012293-02 -b*629t03-01 C* O* O'

t42923-01 1*51*963-01 t*&1t053*00 C' -2*916963-12 1*t90623-12

2't42423-01 1*514963-CI t ' 91 t0 Si * 0 0 O' -9*166103900 G*619t43*00192 tI

191 tt 1*t09243-01 2'144153-01 2*G11663*00 C' -9*166103*00 5*6tGtil*002*le

121 1 * t 0 92 43 -01 2*199153-01 i'G11663*00 C* -1*029123*01 l't44543*00

196 lit 1 ' 15 t 9 43 -01 5*642403-C2 1*920693*00 C' -l*C29113*01 2*t44543*00

1t5 1* 1G t9 43 -01 5*642403-02 1*920661*00 0* -1* tic %63*01 1*120943*00

194 114 1'112h43-01 6*991103-CW l'919203-01 t' -1 ' C 20 56 3 * 01 1*120991*00

lit 1*112643-01 6*941103-C+ t'919203-01 O' -1'609943+01 1*091943*00

l44 22( 1'201491-01 1*952263-02 -2'5561(3-02 C' -1*G09943*01 1*001943*00

idI 1'201493-01 1'952463-02 -2*CG51(3-02 C' -l'466443*01 6*541913-01

19J lit 1*t90ttI-01 9'%05C93-02 -6*662963-01 C* -1*466*93*01 6*562013-01

t16 1*t90t64-01 9*606693-02 -G'G62961-01 C' -1*t9t423*01 t'OCt913*00

196 516 t'92t*23-01 2*544493-CI 1*090t63*00 C* -1*ttt423*01 C*OCd9f3*00

t% 1 l*92C%23-01 2*%%%493-01 -1* 090 t63 *00 0* -1*C45463*01 9'%2C991+00

1wt L%1 **664293-02 2'%19243-01 -1 * t19453 *0 0 C' -1 * C t G 4 53 + 01 9*620993*00

914 **6642%3-02 2*516243-01 -l'219463*00 C' -5*911153*00 2*695103*00

lio *14 2*526021-02 9*0t*143-02 -2*00t6t3*00 C* -4'9t1153*00 Z't%5103+00

491 2*416023-02 9*0t+1+3-02 -2*00t6t3 *00 C' **206503-12 1*99et53-1(

1t1 f% 1*129193-01 0* O' C' O* O*

F( 1'12519?-01 O* O* C* 0* O'

tti lit 9**4it03-01 1*441693-CF 1'910553*00 C* C' O'

+21 6***t603-01 1 * / 61693 -C2 1*910563*00 C* -1*40tl%3*01 6*4C1691-01

11( 421 1'125123-01 1*t9t623-C2 -6'bd9t03-01 t* -1*40 tit 3+01 6*4C1693-01

*96 1 * 12 G 12 3 -01 1 * d9 t 623-C2 -6*619t03-01 O* O' 0*

1 J* ti t *054603 * 00 C* C' C* O' O'

65 t * 04 4F 03 *00 O' C* C* O' O',

Il4 95 9*999603*00 O' C* C' O* O'

1(f 6*9E9t03*00 O' C* O* O' O'

1 d% lit %*202623*00 O' C' C* O' 0*

151 %*202d23*00 O* O' C' C' O*

144 191 5*[999/3*00 C* 0* t* O* O'

1Ft 5*149623*00 O* O' C' O' O'

l i& let %*t21%h *00 O' C* C' 0* O'

22 t 4*121%41*00 O* C' C' O* O'

tte lle %**09403*00 n* C* C' O* O*

224 4*4t9*03*00 O' C* C* 0* 0*,

16a 2dI 2*s%4103*00 0* 0* C' O* O*

tis 2*%%2501*00 O* O' C* C* 0*

l tI 1( * 2*9491/3*00 O' C' r* C* 0*

t1* 2'44%423*00 o* O* C* 0* n*

ti. tt* 1 * 101113 * t-( O* O' (* C' O'

tt% 1'161113*00 O* O' C* O* O*

L



GOOnN3NL. NO* g(/t 00 ky
*

dvD3 g p 03 y
Nn073YW 3N3WDA S3WAIO3S' INO'

1

1

dyS3 4/

l 93 vW 519 35535, Dnidna 3v53 1

!
*

,
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861 4E **4091(3-02 5*902263-02 l*296991*00 C' O' O'

1 * * * 0 41E 3 -0 2 5 * 90 l? 63 -C F 2*296993*00 C* **169913*01 ?*ltt591*00

194 61 1*546421*00 2*416193-07 4*261091-01 ' C' -1"*149923*01 2*ltt693*9C6

ti6 1*596llI*00 l'tf6193-C2 4'?61093-01 C* -1*t99293*01 6'610f93-01
C'' -1*t94253*01 6'610693-01

tog lE6 1*545093*00 ?'991963-07 -9*140943-01 ~
O' -9*692903*00 S'921593-01

tot 1*5450%3*00 ?'941963-C2 -G * 14 0 9 4 3 -01

1W9 161 t*19let3*00 t*20t963-02 -1*129t91*00 C' -9'597903*00 9*92lGP3-01

141 C*19lttI*00 C* lot 453-02 -1*479E93*00 C* 0* 0*

191 161 f * 591G 93 *00 t*015923-02 2*5[0123*00 O' O' 0*

2(5 t'5915t3*00 C*0149?3-C2 i'stCL23*00 C* -%*CL2263*00 9*040193-01
-4*CJ??63*00 G*020293-01

1WW 2 15 t*604923600 6'692993-0[ 6*161693-01 ~~ C *~ ~ ~
-1*0t6243*01 9'110663-01

29( t*604943+00 6*692993-0( e*162693-01 t'

lbo ZG( t * 62 0913 * 00 1*LF6993-C2 -t*rG2991-01 C* -1*Ct6263*01 9*110663-01

til [ * .t 2 0 913 * 00 1'426993-02 -4'252993-01 C* -t'962613*00 9 * 6 t 2 213 -C 1

1.t u ttI **194253*00 t*t95993-07 -1*946123*00 C* -*'562623*00 9*et7213-01

tt4 6'199253*00 t't95993-07 -1*946123*00 t' O' O'
O' 0*

1fi tt4 2'149513*00 6*111463-02 ?'096151*00 C* ~

-G'611203*00 C*014593*00
tib 2*149511*00 6*114443-02 2*096253*00 ' C*

l fi tib l*t64573*00 4*265903-C2 -4'959213-0? C' -4'612703*00 C*C14691*00

922 1 * t*4573 *00 l*lG5903-C2 -9*9592t3-02 C* -5 * * 17 t 53 * 00 1*764243*00

l rt 414 1*t5ft63*00 2*452793-02 - l*1 (90143 -0 1 C* -G**12tG3*00 1*2t4213*00
644 1*C56E*3*00 l'%%??93-C2 -4'1t9093-01 C* O* O*

1 eS 4 9*490d53*00 O' ;f ' C' O' O'

*( 9'590253*00 C' C* t' O' O*

164 4 l*059991*01 O* O' C* O* O'

44 1*f4*443+01 O' O' C* O* O'

I t #' 1C 1' W 914 t3 * 01 C* 0* C* O' O'

'
91 1'bWIits*01 O' C' C* O' O*

l Ifi 1* t ' *4 (2 03 *00 C* 0* C' O' O'

91 6*49t703*00 O' C' O' C* O'

I 8& 11 6 * 51 E 1*3 * 00 0* C* r' O' 0.

9i 9'52(1*3*00 O* O' C* 0* 0*

ise 11 J*469041*00 C* C' C* C' O'

94 d'96*043*00 O' C* C' O' 0.

' 100 21 **C41493*00 O* C* C* 0* 0.

( 91 4'0*1491+00 O' C* C* C* 0.,

) /01 21 E * * S * t 03 * 0 0 O* O' C* C* 0.

21 f**G*L03*00 O' r* t* O* O'

.M it L*/*t902+00 O* C* C* C' O'

lL t* *tFUJ*00 O' C* C' O' 0.

iot 25 b***lk23+00 C* C* O' C* 0.|

41 &***76/3*OC O* O' r C' O'
r '* C* os

' 10* tC t*24*251+CO 0* C*

45 t * i*42 53 * 00 C* c' C* 0* o.,

O ra O* O*
'rG fO 6 * t ik% t4 + CO O'

c '*
. ,

r' C' 0.
de e*619qt1+00 0*

ef9 04 /*4**491+C1 O* O* C* C* 0.

l' l*%*641*01 O' C* C* O' 0.

/ft I' /*sd0?r4*01 0* r' (* C* 0.

u /*t40/tI*CI O' C* C* C* 0.

''" II * * I I % 8 I' * O C l' I* f* b* 0*

tI **ltsih *00 0* t' r* C* 0.
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00+194594*5 00*39400C*5 'O 10-39215b*2 10-32Etli'2 10-141254'*- 5

*0 *0 *C 10-392159*? 1C-32tti?*2 10-391255**- 1 *t i

*O *O 'C 'O *O 00*1101R0*G ett

*o *O *C 'O *O 00*310190*m *tt at /

*O *O *O *0 *0 00*12E69t*4 lit

*0 *C *C *0 'O 00 + 3tt hel *9 ill st/

=0 +0 *C *0 *0 00 * 3t (191 *l *tt
.

*O *O *O *O *0- 00*3tt191*l Itt li t

*0 'O *C *C 'O 00*32690l*2 ll?

*o *0 *C *0 *C 00*316601*2 sti et /

'O *O *C 'O *0 00*3tE*Al*2 Sti

*O +0 *C 'C *O 00* lit *Sl*? 691 f.i t

*0 *O 'C 'O *O 00*! tilts *b ist

*0 *0 *C *0 'O 00*3ttit+*p til st/

'O *O *C 'O *0 00*122651*C 661

*0 *O 'C *0 *0 00*ll2651*C 181 l/l

*C *0 10+3*l260*l ((1
,

*0 'O *C ,

*0 *0 *C 'O *0 10e344260*1 le 9//

*0 +0 *C 'O *O 10*351219*1 'l* 1

*0 *O *C *O *O 10 35121b'1 tit 52/|
'

*0 +0 *C *0 *0 10*341926*1 1?*

'O *O *C 'O *0 10*391926*1 19E 922

'O *O *C *0 *O 10*326992*1 254 |

'O *0 *C *0 *0 10 326*92*1 ilt til

*0 *O *C *O *0 10 * 39 59 t C * l 214

'O *O *C 'O *0 10*3S591L*1 19C 724

*0 *0' 'C *C *0 00*365296*i 15*

*0 'O 'C *C *C 00*3h5206*2 90* lll

*0 +0 **f - ' ~
*0 *0 0 0 * 3 f t 15'8 ' E 906

*O *O *C 'O *O 00*1t*159't 55t 012
*

*O *O *O *O *0 10*3112C2+1 544

'O *0 *C ~
*C *0 10*3112(2*1 C04 et/

'O *0 'O *C *O 10+399121*1 00*

+0 *0 *C 'O *O 10*394 tit *1 SSE W17

*n 10*346419*1 544 )'O *O *0 *0 ~ 'O 10*346419*1 16t lli
*0 *0' 'O ~''O
*0 *0 *C *0 *0 10*350095*1 16E

. *' 'C"'~
'

*C *0 10*359995*1 itt 912
*0 'O *C
*0 *0 ' 'O *O 00*30699t*9 ltt

'O *0 * C' *0 'O 00*30609t*0 Ett Gli
,'

'O *0 'O e *O *O 00*31908t'd Ett

*0 *C *0' , " ~ ~ *O *O 00*3t909t'l 492 411

'O 'O - *C 'O *O 00+ 315t i t * 1 192'

*O *O *O= 'O 00+115 tit *1 (61 (12,

i ~~ ~~ *O ~

'O *0 00*362069*5 692~

*0 *0 *C
|
i *0 *0 *C *0 'O 00*362069*5 142 212

I *0 +0 *C 'O *0 00*35916t*t (61
*0 *0' - *C 'O *O 00*35916E'E 151 112

. 'O *O / *C *p 'O 00*319599'l 151
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idJ 138 4.480tSE-01 2.30246E-01 5.11827E-01 ' 'O. 2.34683E*01 4.73286E*00

162 4.48016E-01 2.33246E-01 5 11827E-01 0. 1. 89641E *01 4.46659E*00
191 162 1. 5 3 3 3 2E -01 1.05766E-01 6.45297E*00 _ 3. . 1 89641E e 01 4.46659E+00

156 1.50332E-01 1.05766E-31 6. 45 2 9 7E * 00 3. b e 13 661E -13 1.23110E-12
til eh F.03350t*00 3.22541E+03 1.22753E*00 3. 3. O.
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195 82 3.15643E*00 4.4%273E-03 1.11212E*00 3. 3. O.

94 3.15643E*00 4.45273E-03 1 11212E*00.. 3. -4.24059E *00 3,21291E-31

384 14 3.10454E*00 1.0 32 2 5E -0 2 1.25262E-02 3. -4. 2 4059E * 00 3 21291E-01
4h 3.10454t*00 1.0 32 2 6E-02 L.25262E-02 3. -4.28835E*00 4.71773E-01
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101 1.15043E-01 4.62664E-01 3 34 813E *00 3. -1. 915 49E *01 3.46263E*01
144 103 3.096216-01 4.42684E-01 -2.07394E*00 3. -1.91549s*01 3.46263E*01

113 1.396276-01 4.426d4E-01 -2.07394E*00 3. O. O.
394 116 4.30416E*03 3.06F54E-J3 2 30184t*00 3. D. O.

113 4.004#Sf*00 1.08754E-03 2.30184E*00 3. -9.6659tE*00 3.446d2E-31
115 118 3.9 3 9 4 4E + 00 7. d13 3 4E -0 3 4.83114E-03 3. -4.66591E *00 3 4668 2E-01

123 3. 4 3 e4 4E * 30 F.d1334E-03 9.83tt4E-03 0. -9. 70 719E * 00 3.24315E-01
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126 3.47013t*00 1.02749E-02 -1 1404pE-02 J. - F . 919 8 0 E * 0 0 4.120*FE-01

11 8 12h 1. 36 21st * 00 6. 417 55E -0 3 -1. 30 306E * 0 0 J. -7. 9118 0E * 0 0 4.4204FE-J1
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114 6.$61F/l-05 4.J3304L-01 3.65416E+00 J. -1.10121E + 01 2.73LI4F*01
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409 147 3.83050E*00 9.70932E-34 1.34973E+00 3. O. O. < .

148 3.83050E*00 9.70932E-04 1.34973E*00 , O. -0.85999E*00 1 27210E-01'

| 153 2.91000F*00 1.28132E-03 -1.12579E*00* 3.
. -8.85999E*00 1.27210E-01410 143 2.91000E * 00 1.28132E-33 -1.12579E*00 3.
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411 150 2.87648E*00 5.52689E-03 2.57557E*00 3. O. O. .

152 2.8766SE*03 5.52689E-03 2.57557E*00 _ 3. -F.83180E*00 3 52179E-01
412 152 4.09771E*00 1.06971E-32 3. 715 36 E -01 3. -F. 4 318 0! * 0 0 3 52179E-01

154 4.09771E*00 1.'0697tE-32 3.71536E-01 3. -9.63406E*00 7.13211E-01
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. 174 2.3789mE*00 1 46337E-32 7.48247E-01 3. -1. 0 4 4 7 8 E * 01 2.79788E-01
| 420 174 1.93054E*00 1.69971E-33 -1.43372E*00 3. -1. 3 4 4 7 8 E * 01 1 21583E-01
| 174 1.43059E*00 1. 6 9 9 71E -0 3 -1. 4 3 3 72 E * 0 0 J. D. O.
'

til 176 1.99561E*00 4.06072E-03 1.146981*00 '~ 3. O. O.
179 1.99561E*00 4.06072E-33 1.14698E+00 3. -5.38829E*00 1.62010E-01

422 179 1. 628 31E * 30 4.22655E-33 -1 13902E *00 3. -5.18829E*00 1.62010E-01
1$3 1.6 2 8 31E * 0 0 4 22655E-03 -1.13902E+00' 3. O. O.
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tso bb 6*ts15R3*00 O' C* C* 0* 0*

.170 S'*115p3*00 0* 0* C* O' O'
441 bi l*154449*00 O* O' C* 0* O*

124 2*15**d3*00 C* C* t* O' O'
**/ 69 t' tid 4fJ*00 0* C' C* O' 0*

12 6 t * 14 44 tl * 00 0* C* C' O* O'
svt ot s ' 9>til t 3 * 00 O' C* C* 0* O"

liC 5*9blit3*00 0* C* C* O' 0*
454 IOC 5 * /3 ts 13 * 00 C' 0* C* O' 0*

111 5* tot 514*00 O' O' C* O* O'
*%t /t -* * t lo t 41 -0 7 -?*%t6023-C4 s ' 29 9193 -O C .

C* 9*9411t3-0E ?*0t59ti-1'
| le - * * l t 0 l 41 - 0 2 -l*%t6023-t4 % * 49 9 293 -0 t C* 2 * lt t 4 53 -01 6'itt993-01
,

*sS l* -l'I.elbh -ot l'/05913-05 4 ' 5 6 >t 9 6 3 -0 ( C* 5*5999t3-0( -l'tf0003-14
%1 - t ' 2 h 15 51 -0 2 1*t059ii-t5 **5t6961-01 C* 1'C66981-01 1'159E93-ot

*%/ *0 -l'I%0191-02 1'291601-f* I*%tk4 -02 C* i*1524C3-0( -6 ' 01 i *-ti-l t

%4 -l*1%0241-02 l*291403-C* 1*494923-02 C* /*22%tti-01 2*t75001-05
*tk 4s -4*tict51-0( 1*111/!!-C+ **1/4453-02 C* %*re05U-01 -l*02it?!-ll

51 -5*ticth -ol 1'11/tt3-C4 **142453-02 C' /*/01003-01 "4' ? f 01 t?- 44

1

1

|

dOBW a N3S 209 2/90



.

DOCUMENT NO. 8/A0016
as

11 O~2 b OF Y8PAGE
= NUCLEAR ENERGY SERVICES. INC.

(

*
PAGE 57

8E A M $fR E55E5 GUTPUT CASE 1

AXtAL .... SHEAR *.** TOR 5 ION **** 8ENDING e *.

afAg NJDE V2/A*43 V3/A*K2 T C/J M2*C3/I2 13*C2/t3~'
.

. . .I P O. .I N T C. .l . . . . .P O. .I N T . 8.1
(

. ... . .. ..
..... .... ............. ............. ............. _.............

4%4 52 -5.69615t-02 2.10817E-03 5.56072E-02 0. 4.43829E-02 1.14812E-15

54 -5. 69615 E -0 2 2.10817E-03 5.56072E-02 0. 9.45759E-01 2 73776E-02

*no 92 4. 3 416 9 E .0 0 0. D. 3. O. O.

64 4.34169E.00 0. O. 3. O. O.

.

!

,

.

!

l

|
,

FORM # NES 205 2/80
_ _ _ _ - - - . . _ . . . _ ' * " --- -- - .



1
I

.

DOCUMENT NO. MM TR

PAGE 8'E 7 OF Y
NUCMAR ENERGY SERVICES, INC.

(
s

l

PAGE 113
M -@''

BEA M iiR E55E5 OufPUT CASE 2

*

Ar:St . ... 5HEAe .... 70 510m . ... SEwoluc .... *
~ " 2*C3/12 M3.C2/13REA4 N00E

~

W2/A.E3 'V3/A%I7~~~I~I~'7.C/J M
IPotN7 CD

..... INT 8.8(PO ...*.... .... ............. ............. . . . . . . . . . . . . . _ . . . . . . , . . . . . . . .............. . ..
.

1 1 -1 67175E-01 -3.49603E-02 7. 5 414 9 E -01 0. O. O.

7 -1.67175E-01 -1.49633E-32 7.54149E-01 3. -8.25346E*00 -2.98T24E*00
' 8.25346E*00 -2.98724E*00-9.15734E'03-~ ~ 3." ~2 7 -1 2000SE *00 -4.70080E-32 --

13 -1.2 08 06 E * 0 0 -4.70080E-02 -9.15734E-03 0. -0 19138E.00 -1 03 30 0E *00

3 to ' -4.02501E*00 -1 2 0 80 2E-3 2 -I.20833E*00 0. -0.1913 8E * 00 -1 03308E*00
13 -4.0 2501E * 00 -1.20dO2E-32 -l.20833E'.00 0. D. O.

4 13 -3.49330E*00 -1.8 3 706E-0 3 S.19964E-04 3. O. O.

14 -3. 49 3 3 0E * 00 -1.03706E-33 S.79964E-01 0. -S.75729E*00 -L.33055E-01
5 14 -4.8 3 7 3 4E *0 0 -4.39824E-03 2.88874Ea01~~~ 3.

-

-6.75729E*00 -1.37055E-01
17 -4. 8 3 7 3 4 E * 00 -4.19924E-03 2.88874E-03 . D. -6.78603E*00 -4.77F27E-01

6 17 -F.14035E*00 -6 17766E-33 - 1.10 2 3 8 E e0 0_ 0. -6. 78600E * 0 0 -4.717276-01
19 -F.1403SE*00 -6.17766E-33 -1.10238E*00 ,_,h. O. O.

7 19 -6 8 5914 E * 0 0 -4.54550E-03 7.57372E-01 3. O. O.

21 -6. 85918E * 00 -4 54550E-33 7.57372E-31 3. -8 38400E*00 -3.88755E-01
8 21 -7.6637FE*00 -4.014 6 7 E -3 3 -4.88498E-03''~ 0. -8.38400E*00 -3.88755E-01

23 -7.663 7 7E *00 -4.01467E-03 -4.88498E-03 3. -8 35050E.00 -4.90536E-01

1 23 -1.89 313E * 00 -S.67047E-03 -1.21780E*00, 3. -8. 35050E * 00 -4.30$06E-01
25 - F. 8 9 315 E * 00 -S.6 70 4 7E-3 3 -1.21780E*00 3. O. O.

to 25 -7.9382SE*00 -1.00382E-03 F.04968E-01 3. O. O.'f

11 24
' -7.9382SE*00 -F.00082E-03 T.04868E-OL- 3.

^
-T.2 70 T8E * 00 -5 5751FE-01

28
-7 3269tE*00 -5.5 T 79 3E-0 3 2 93350E-63 "~"3. -7.2 70 78E * 00 -S.54517E-01-

33 -7.32681F*JO -S.$1793E-33 2 .9 33 50 E -03 0. -7.30104E*00 -1.13 0 6 F E-01

12 33 -6 3 4 714 E * 00 -1 165 5 3E-33 -1.14266t*00 . 3.- -7. 3010 4E * 0 0 -1 13067E-01

31 -6. 3 4 714 E * 00 -1 165$3E-33 -1 14266E*00 0. O. O.

13 31 -4. 79095E *00 -1.3L611E-02 5.05134E-02 3. G. O.

3S -4.7909%E*00 -1.31611t-32 5.05134E-02 0. -5.55960E-01 -6.12669E-01
14 35 -S.79726E*00 -7.S$726E-32 '-4.49323E-01~ ~~0.

~ ~ -5.55960E-01 -6.12669E-01
36 -5.79726E*00 -7.SSF26E-32 -4.49323E-01 3. 5. 9 4 F 5 0E -01 -1 19899E*00

15 36 -1 40164E*00 -1.52542E-01 2 . 77 8 2 5 E -01_ 0. 5. 9 4 7 5 0 E - 01 -1.19899E*00
31 -1 4 016 4E * 00 -1.52542E-31 2.77825E-01 3. -5. 5 3 6 82 E -01 -4.77304i+00

1 16 li -3 0262 3E-02 -1.01890E-01 -8.19275E-02 3. -S.536826-01 -4.74304E*00t

43 -1 02623E-02 -1. 0189 0E -31 -5.19275E-02 3. O. O.

( 17 49 -3 817 76E *00 -3.99809E-02 L.41230f*00 3. O. O.

I $5 -1 817 7 6E * 00 -3.99809E-32 1 41233E*00 3. -1 54563E*01 -3 41430!*00
1 14 SS -3. 8865 4E * 00 -S.196S9E-32 -8.T9402E-03 , 3. -1 54563E*01 -3 41430E*00

$$ -3. 8465 3E * 00 -5 196592-32 -8.79402E-03 0. -1 5 39 6 FE * 01 -1 03298E*30
t8 58 -1 838'4%E*00 -1.2 0 79 0E -3 2 -2.27119E*00 3. -L .$ 39 6 7 E * 01 -1 03278E*00

61 -1 8 389)E * 00 -1.23190E-32 -2.27119E*00 J. O. O.

20 61 -1.1713tE*00 -S.43678E-33 1.27211E*00 3. O. O.

62 -1.17131E * 00 -%.43675s-03 1 21211E*00 3. -1.26419E*01 -4.18468E-01j

21 62 -4.13 2 0 5 E * 0 0 -2.5 7 4 96E-3 3 -4.663SOE-03 3. -1 26419E*01 -4 184 6 8 E-01

6% -4 13205t*00 -2.57496E-)) -4.66353E-03 3. -1 2613 2E * 01 -3 26821E-01

22 65 -4.17011E + 0 0 -4.2 0 8 62 E -3 3 -2.04900E*00 3. -1.26132E*01 -3.26821E-OL

67 -4.t?31tE*00 -4. 2 0 s6 2E -0 3 -2.04900E*00 3. 3. O.

21 61 -S.06 40 3E * 00 -4.57524E-33 1.41103E*00 3. 3. O.

64 -S.3640 3E * 00 -4.37524E-33 1.41103E*00 3. -1. 5 619 9E * 01 -3.12016E-31

/* 61 -5 10 t S 2 E . 00 -2.14463E-33 3 02588E-03 3. -1 56199E*01 -3 92396E-01
71 -S.10152E.00 -t.14463i-)) 3.02588E-03 3. -L.56534E*01 -4.61161E-01

24 71 - 4.110% 4E * 00 -S.13113E-33 -2 28282E*00 3. -1.S6534E*01 -*.61161E-01

Fl -5.1Hu64f*00 -S . l l12 3E -3 3 -2 25282E*00 3. 3. G.

/% 11 -4.$81921+00 -4.74741E-03 1 31942E.00 J. D. O.

7$ -g.5894tt*00 -4.14F4dt-33 1 11942E*00 3. -1. 3610 0E * 01 -3.ul950E-31

T9' * 4 %%2% ? 'PO . _ .. .. __



GOOnN3NL. NO' g/yo o,f8
*

dV03 8v 8 03 O-

Nnol'3YW 3N3WDA S3WAf03S' INO'
)

l

dv33 lit
*

j 9i V w sai35s35 tnadna 3V53 a

'

At/VeM{___1__!_405,0._.. , . ...
93... 0 ........, .... ,39_. ...

.

Wle3ttIF WE*3Z/lCte3/f
W3vh N003 AF/Veht

ld01ht 31 ld0INL 91

e**** e*es eeeeeeeeeeeee eeeeeeeeeeeee eeeeeeeeeeeee"'-eeeeeeeeeeeee eeeeeeeeeeeee eeeeeeeeeeeee'

it is -E*t96513*00 -t*tll*13-CE -4*lt5913-0( 0* -1*t91003e01 -t'976t03-01

dE - t * C 9 9 513 + 0 0 -t'tiF*23-C( -**Lt5913-0( C* -1* tit 613*01 -2 691523-01

29 49 -t * +01 t43 * 00 -t'924193-0( -F*iZGt13+00 O' ~~" -1*t51613*01 -2*691523-01

46 -t * 6 01 t 43 * 0 0 -t'914193-OE- -r * 1tf t13 *0 0 C* O* O*
0+

lb 46 ' -2 641913-01 -1*1d%6t3-02 1*t2 465li00 : f C*~'~~ O*- ~~

-6'Ititf3-01
91 -4*691923-01 -l'14 t b t 3 -0 2 1* tT4653*pO . C* "" I * t 9 9'20' 3 e 01

~

-

tC 51 -9*605103-01 -5*t?5713-CF 1*1t6113-OZ C* -1*t99103*01 -6'C*2413-01

01 95 -+ * 205593 *00 -t'951293-07 -2'151(53 00 C* '
-1*tt9 M'3*01 -t*246523*00

95 -9*605403-01 -5*t?5713-02 1*1t6113-Oi~~~'C' -1*Cf9453*01 -t*446523*00

61 -+'i0 55 93 * 00 -*'951203-02 -2*151053*00 * C* 0* 0*

s/6953-07 C* 0+ 0*

ti 62 -1*6110u3*0c -t'446953-CF 1**12193*00" " 0* -1 * 5,55c3 * 01 -2*rJ2:13*00
-2* 1**12193*00

1 iof -1*611003*00
tt tot -9 569993-01 -l'tpirts-ot -1*1t6963*00 O" -1 545503 01 -2* tirt13 *00

106 -9*569993-01 -1*tSt?*3-02 -1*1t6963*00 C* 0* 0*

t* 106 -1* tarts 3*00 O* O* '-" C* "- 0* O*

115 -1*tttt93*00 C* 0* 0 0* 0*
C* 0* O'<

E6 115 -1*9zt t03 +00 0* 0* -

C* 0* 0*
| 121 -1'9?tt03*00 0 C

)'
t9 irt -1*?6*0c3*00 O* C* C* 0* 0-

\

4
lit -1* t6 003 * 00 O* O' C- O* O'

| t4 122 -5 009293-01 -1*t0zita-02 5 11+003-01;._ C* O' 0*

ttE -C * 0 09 2 93 -01 -1*404503-02 5*t14003-01 0* -1*t05113*01 -l*909091*00

tS lE( -l*169103-02 -t*491?63-07 -2*194163*00 C*~ ~~~
-1*t95113*01 -2 909093*00

|

tf6 -l*169103-02 -t*491263-CF -2'191163*00 'C* 0* 0*'

te 145 -0*5241(3-07 -2 ' 6 9 5 2 5 3 -O F 1*t61293*00 O' 0* 0-

151 -s'5t t t t3-0 2 -i*665253-02 1*t6tt93*00,_ C* -l'5?st43e01 -l'599413*00

) 40 151 -9 'l i t + ? 3 -01 -1*4999t3-C2 -1*1250t3*00 O' -1*52St43*01 -?'549413*00

154 -9'21(421-01 -1*4999t3-02 -1*1?50t3*00 0* 0* 0*

j 191 -s'196691-01 O' 0*
_,

C* O* O*I

1 91 tsi -s'106693-01 0* O*
0* O' 0*

ti 191 -t*190t13-01 0* 0* 0* 0* 0*

tf 196 -5*E02493-01 0* C*
, , , , , ,

,C* C* O*
196 - E * 19 0 t 13 -01 C* O*

C' 0* 0*

145 -S* C0 2 9 51 -01 O* C* C* O* O*

** 14% -0*999551-01 -1 * 910 2 93 -C 2 **621013-01' C* O' O*

191 -9*99b559-01 -1*p10293-C2 *'6210t3-01 C' -1*C19493+01 -2*tif593*00

45 191 -6*9tE923-01 -t ' 9t4093 -C F -1*5609?3*00 C* -1 * C 19 6 53 * 01 -2 62lC93+CO

154 -6*905971-01 -t'9f4093-CF -l'5609?3*00 C* 0* 0*

49 19t -1*0ttiC3-01 C* C* C* 0* O*

161 -1 * 0 t t d 03 -01 O' C* C* O* O*

+4 161 -b ' 5 *6 0 t3 -01 -t*020113-C2 1*t95643*00 O' C' 0*

tte -6*5460t3-01 -t*010113-CF 1 * t45643 *00 C* -l' tit 0C3*01 -2*919t?3*00

01 -1*510943-ti -1*099*t3*00 C' -1**lt003*01 -2*910t23+CO

-9*695163. 01
99 1.t (

-% a b b 5191 - -1 * 5 00 R4 3-0 2 -1*099413*00 t* O' O*
105 O' C* 0*

*# 205 -* * * * f t t 3 -01 O' O' *

211 -* * * * t t d3 -01 O' O* C* C* 0*

4( 711 -i*0$0f11-01 O* C* O' 0* 0*

;1 d -2*C*0t11-01 O' 0* C' 0* 0*

51 214 - t * 6 06143 -01 C* C' C* 0* O'

lit - t * 6 t 8141 -01 O* C* C' O* O*

%/ rit -9*9tto?1-01 -l ' 9 E 0 5 *!-t i 4*991191-01 C* C' 0*

21( -9 * 9,t t 6 7 3 -01 -1 590593-C7 6*991193-01 C* -1*COEC03*01 -f*066203*00

--- -- _ . - _ _ _. - - _ -_.



GOOOW3N1 N0* gyboo //f

== "
dV03 8-76 03 g

NnoUYW 3N3WDA S3WAIO3S* INO

]

evs3 111
.

e3 vw sia3ss3s 0naans 3vs3 i

,

,,,, , ee,. sim0iNO eeee
At/ve>?- e_.j_ 0=sroN,,,,, ,,,, 3,,,,

1e3/r ule3t/li hte37/1(
93fb N003 Aitvewt 1d0fN1 31 ldotNA ti

eeeee eeee eeeeeeeeeeeee seeeeeeeeeees eeeeeeeeeeeee ' e e e e e e e e e e e se esteeeeeeeeee eeeeeeeeeeeee

5( lit - t * 9 4 4i ? 3 -01 -t'9t6193-07 -1*596153*00 C* -1*00C0C3*01 -t*064403*00

?t5 -l'e94221-01 -t'0t6t03-CF -1'596253*00_ C* 0* O'

54 741 -9'524213-02 -t*11(003-C7 1 * t9S t63 *00 C* C* 0*

led -9'52%ld3-07 -t*1tt903-OF 1*t95E63e00 0* -1*t69263*01 -i*&t9413*00

54 tti -6*699943-01 -1*597963-01 -1*1021(3e00 C* ~ -1*964763*01 -l'tC9613*00

iS( -6*659917-01 -1*597943-CF -1*10itt3*00 C' C' O'

59 iS( -9'9ttt13-01 O' O* O' O' O*

FGt -9 * 9 t t t 13 -01 O' 0* C* O' 0*

si 756 -t*t95061-01 0* C*
_ .

C* O' O"

295 -E*l05063-01 O' 0* 0* 0* O'

%6 795 -% * t 5 6003 -01 O* O' C* 0* O'

t56003-01 0* C' [0* 0* 0*,

-5 ' pi t t 41 * 0 0 -t't45903-02 9*464153-01 C* O' 0*ill

lit -1* 07C t*3 * 00 -1*665903-CF 9*469163-01 C* -1* tit 053*01 -t*2C1tt3*00-1*5e 721

90 722 -5 * t92293 -07 -t*6/2613-07 -F*091t03*00^ ~' C * -1*t?6gt3*01 -t*iC16t3*00

28( -5'192793-02 -t*6 lib 23-07 -i*091(03*00 C* C* O'

91 79t -1'149213*00 -t'??t021-07 1*t9 tit 3*00 , C* O* O'

764 -1*?*9113*00 -t' tid 023-Ci 1*t9 tit 3*00 C* -1*667513*01 -l*254011*00

si tes -1*2491t3*00 -1*910713-CF -1+ i00s23 *00 C* -1*462513*01 -i*1540lioC0

10 1 -l ' F 4 9163 * 00 -1*910213-CF -1*10COF3*00 C* O' O''

| 9( EC 1 -1*964623*00 C* 0* O* O' 0*

004 -1*964Sil*DC O* O' 0* C* 0*
0* 0*

94 sn: -i*09*913*00 O' G* ___C*
lit -i*094911*00 0* C' 'C* O' O'

94 si f -1*k01eli*00 O* O' C* 0* 0*

C* 0*

t I .f -1*e01643*00 O' C* ._,C*

94 tit - t* 5C t 0 J3 -01 -1*6Gt613-C2 **4647t3-01 0*
,

O* O'
ittet3*00

j tis -t'50 cod 3-01 -1*tSt6tI-OT v*4641(3-01 C* -6*222921*00
-E'?16063*00|

94 tis - 4 f 4 t 613-01 -t*6ts503-62 -1*4Gi053*00 C* -t*itted3*03 -t*

til -i * f * t 6 A3 -01 -t*hptG01-CF -1*452053*00 C' C* O'

96 tti -0*911713-02 C* 0* C* C* 0*

tit -e * 911213 -0 2 O' C' C' O* O'

96 tt4 -t*664191-02 O' 0*
_

O* O* O'

tt5 -l't64193-01 D* O* O' 0* 0*

40 tt4 -t ' t06 4 03 * 00 -l'd69513-C1 1'165253*00 t' C* O'

tgr -t't06201*00 -F'Jt*413-C1 1'165753*00 C' -1*tSt513*01 -1*tetS63+CI

tI t*( -t*til/L4*00 -5'491/13-[1 t *692 4 23 -01 C* -1*tSt513*01 -1*t62963*01
-1'%12613*01 -t*lC*t6!*00

tS( -t* t72 4 (3 * 00 -a*%91d13-C1 t*692423-01 t'

li ttE -t*tt90h1*00 -e*%60413-GF -1'466923*00 t* -1*917613*01 -t*104f53+CO

66 1 -t'tt9091*00 -b*460413-CF -1't f 6923 *00 0* C* 0*
|

2t t*t -t*111093*00 -i*024r13-07 6*022023-01 C* O* O'

851 -t*141093*00 -2 * O i G.t 13 -c i t'ollod3-01 C* -1*tF?483*01 -1*41959?*00

44 t42 -t*?11*tl*00 -2*rtlif3-01 -1*%59503*00 C* -1*422493*01 -1**19593+C0

t%5 -t*7114(3*00 -l*07(td3-ti -l ' 9595C 3 * 00 - C* 0* O'

f% t%% -9*b4*%03*00 -1*llI%93-07 1 * 00 tl ? 3 *0 0, C* O' 0*

166 -9's*9%P3*00 -1*i?1443-CF 1 * 00 t 17 3 *0 0 C* -1*d91tf3*01 -6*041123-01,

: 29 65 9 -9*946*63*00 -1*164073-C7 -1*916473*00 C* -1*t91213*01 -b*C41271-01
|

t91 -9 * 9 42t * ki * 00 -1*1t4013-07 -1*916473*00 O' C* O'

tl E' l -l*lbei*1*00 -1*104CD3-02 t*t5Jt73-01 C* O* O'

ts, - g * 1,e k i * 3 * 0 0 -l'tnsnoi-CT f*t52Eif-01 C* -1'5t1013*01 -b*it4923-01
I
| -f*t14ill*00 -l'E1fEF3-Ci - l ' 51 C 913 * 0 0 C* -1*% tit 43*01 -b*lt54i!-01

l9J -l' 71* ? ? 3 * 00 -1*titiv!-01 -1'510913*00 C* C* 0*tS (**

- - - - - _ _ - - _ _ _ - _ _ _



q pg
OOOOW3NL.N0*

D Wm
N1rOl'3YW 3N3WDA S3WA103S* INO'

h

d933 11(

63 vb $1335s3$ 001dna 3713 i

,

VXlY1 .... SH3V3 .... ,101 $ l 0 N , _ _ _ , 4 . .. 93NOINS . . . .
M3tb htol Ai/9.>t At/v zJ i I 1 3/r kt.3t/li ut.32/lC

tdQ
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