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IF-300 CASK - BWR BASKET
INTERNAL SHIELDING SAFETY

ANALYSIS REPORT

I. Introduction

Dose rate measurements taken during our first Dresden 2 fuel shippingcampaign showed higher than expected readings at the IF-300 cask closureflange. The dose rates were not in excess of regulatory limits, however,extrapolation of these measurements to higher exposure BWR fuel showedthe possibility of exceeding the prescribed limits-at a future time. Thesource of this radiation was determined to be Cobalt-60 in the BWR uppertie plate and handle assembly. Subsequent measurements on an IF-300cask loaded with PWR fuel showed that a similar situation does not existfor these assemblies.

Supplementary shielding will be added to the BWR fuel basket to preventthe occurrence of excessive cask flange dose rates on shipments of highexposure BWR fuel. This additional shielding masks the IF-300 closureflange area and will assure that external dose rates remain below unacceptablelevels.

This report contains a detailed description of the proposed modificationas well as shielding, structural, criticality and heat transfer analyses.The shielding assembly fabrication and quality assurance program are alsodiscussed.

II. Modification-Description

An add-on modification to the BWR fuel basket has been selected as the bestmethod of providing supplementary shielding. Due to space limitations,depleted uranium metal is used as the shielding medium. Uranium piecesapproximately one inch thick are encase in stainless steel and attached to thefuel basket between the basket top plate and the first support ring.Appendix A contains descriptive drawings of the proposed modification.Drawing 159C5238 sheet 6, Rev. 5 shows the entire BWR basket with shieldingpieces; 159C5238 sheet 10, Rev54 shows just the BWR basket upper end withthe shielding pieces in place; and 159C5238 sheet 11, Rev:ME shows detailsof each shielding piece and its connection to the BWR basket.

In order to conform to the basket geometry, the supplementary shieldingconsists of fourteen pieces or subassemblies. All subassemblies havethe same basic construction with the uranium pinned or threaded to a topand bottom-stainless steel block. The uranium is then boxed-in with stain-less steel end and side pieces. The steel is welded and makes a watertight, close fitting encapsulation. As in the cask body fabrication, acopper diffusion barrier exists at each steel-uranium interface. Each

VI-'
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clad subassembly is fixed to the basket by pinning and welding.

The depleted uranium pieces are vacuum cast in ceramic molds, rough

forged and then machined to shape. The physical properties and chemical

composition of these pieces are similar to those of the cask body and

head shielding.

In addition to the shielding pieces and their supports, some minor

modifications to the BWR basket are required to provide more structural

rigidity. First the basket top plate, to which the shielding pieces are

pinned, is extended to a full circle by the addition of four crescent

shaped pieces. Second, the basket lifting bars are converted into

I-beams to which the crescent-shaped pieces have been welded, and third,

four L-shaped pieces of high-strength (216 SSTI stainless steel are

inserted in the "corners" of the top plate replacing the 304 stainless steel.

These changes are shown in Appendix A on drawings 159C5238 sheets 6 and 10.

III. Material Properties

A. Components/Materials

The following is a list of the components, by generic description,

and their materials of construction.

TABLE 1

Component

1. Shielding pieces

2. Top and bottom subassembly
bars (1/2" thick)

3. Subassembly side plates
(.060" Thick)

4. Subassembly end bars
(3/16" thick)

5. Studs (3/u' n 7/16" OD)

6. Support ribs

7. Basket corner inserts

8. I-beam lifting bar

9. Top plate extension

10. All uranium-stainless
-steel interfaces

Material

Depleted uranium metal - ASTM
5419 - 64T

304 stainless steel - ASTM A276

304 stainless steel - ASTM A240

304 stainless steel - ASTM A276

.iitronic 60, 17-4 P';-,, 3nd SST.

304 stainless steel - ASTM A276

216 stainless steel - AISI 200

304 stainless steel - ASTM A276

304 stainless steel - ASTM A276

Copper, .004" minimum
(flame-sprayed)

\J

B. Physical ProDerties

There are basically three thermal conditions under which the BWR

basket modification must be evaluated; these are as follows:

V1-2
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B. Physical Properties (cont'd)

o low temperature - (-40°F)
o normal temperature - 450°l
o high temperature - 1000°F

1. Stainless Steels

F(1 )

Table 2 shows the properties used in these evaluations for
-the various stainless steels.

TABLE 2

Stainless Steel Properties

Temperature

I tem

304 Yield stn, ksi

304 ultimate stn, ksi

304 mod. of elas-
ticity, E X 106 psi

304 coeff. of ther-
mal expansion, a x 10-6
in/in/°F

-40° F

40.0

140.0

29.0

450°F

20.1

64.0

26.2

10000F

15.6

57.7

22.5

References

(1), (2), (2)

(1), (3), (3)

(3), (1), (4)

8.4 9.65

216 yield stn, ksi

216 ult stn, ksi

Nitronic 60
yield stn, ksi

Nitronic 60
ultimate stn, ksi

17-4 PH Cond. A
yield stn ksi

17-4 PH Cond. A
ult. stn, ksi

>62.4

>100.0

44.9

89.9

10.1

* 36.3

75.4

(1), (2), (4)

(15), (15), (15)

(15), (15), (15)

>57.0 33.5 28.0 (17), (17), (17)

>100.0 79.0 74.0 (17), (17), (17)

>129.0

>140.0

123.0

128.6

93.0

96.0

(21), (21), (21)

(21), (21), (21)

2. Depleted Uranium

TABLE 3

Depleted Uranium Properties

I tem

Yield, stn, ksi

Ultimate stn, ksi

Mod. of elasticity,
E x 106 psi

Coeff. gf thermal exp.,
a X I0 in/in/°F

-40°F

>51 .0

>110.5

30.2

7.5

RT

51.0

450°F

46.0

1000°F

10.0

References

(5),(6),(7),(5) & (7)

110.5 85.0

29.5 26.6

40.0 (5),(6),(7),(7)

20.1 (8),(5),(8),(8)

8.56 10.8 (8),-,(8),(8)

/-

1) In this case, "normal" means the cask is at maximum heat load with the cooling
system inoperative under 130°F still air ambient conditions.
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C. Dynamic Properties

A great many materials used in shipping cask construction exhibit
increased strength (yield and ultimate) with increased strain rate.
BMI-1954 (Reference 9) documents this phenomenon for a number of
materials including stainless steel and depleted uranium metal.
Also see References 12 and 13.

In this analysis no credit will be taken for this increased strength.
However, it should be remembered that the margins of safety based on
static properties will be greater under actual conditions.

IV. Force-Time Justification/Design Basis Loading

A. Introduction:

The internal shielding assembly experiences its most severe structural
loading under the 30 foot drop defined in lOCFR71, Appendix B. This
hypothetical accident condition combined with certain initial conditions
forms the assembly design basis.

The force-time behavior of the IF-300 cask under 30' drop conditions
was initially defined in 1973 as part of the original design and analysis
report, NEDO-10084-1. This definition, based on the correlation of
fin bending tests conducted at ORNL, was obtained by dividing the cask
drop height (H) by the cask stopping distance (6) thus:

9 = Ho (cask deceleration)

This relationship was derived as follows

W'H = cask potential energy
W = cask weight
H = cask drop height

F's= cask energy dissipation
F = fin bending force (assumed constant)
6= cask stopping distance

Since:

W'H = Fe (to dissipate all energy)

then by rearranging: F H g

T<

V 1-4
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A. Introduction (Cont'd)

Defining deceleration in this manner required several assumptions:
o the fin bending force (F) is constant
o the cask behaves as a rigid body

The first assumption was believed to be valid because an exami-nation of the force-time histories of the fins tested at ORNLshowed essentially constant-force behavior following an early-time,very short duration spike. The second assumption was based onan examination of cask structural parameters; although notabsolutely rigid, the cask represented an extremely stiff structure.
The AEC/GE agreed-upon method of analysis, for the IF-300cask was that components and structures in the immediate vicinityof the point(s) of impact would be evaluated at twice the H/6deceleration; doubling the G-load was to account for impact effects.All other components would be analyzed at a deceleration of H/s. Thismethod was used for the cask structural analysis and AEC approval of theresults was received.

For this current application where a series of small componentswithin the cask (rather than the massive cask structure) are beingevaluated under impact conditions it is necessary to consider theearly-time as well as the late-time response of the cask impact finsand evaluate the internal shielding assembly accordingly. The followingis a derivation of the early-time behavior of stainless steel finsunder high strain-rate, large deformation conditions. This derivationis based on theoretical considerations, computer analyses and actualfin bending tests and represents the latest work on this subject.

B. Fin BendinQ Analysis(l)

1. Summary

There is substantial agreement between the force-time datataken from the mild-steel fin impact tests conducted at ORNLby Davis (see Reference 10) and the stainless steel fin impacttests conducted by Sandia Laboratories (see Reference 11).Peak stresses that were factors of two or three above the staticyield stress were observed in the Sandia tests, while factorsof four were observed in Davis' tests. The differences can beattributed to the higher strain-rate dependency of the mildsteel. The strain rate effects on stainless steel (see References12 and 13) are also crucial to any dynamic analysis that mightbe undertaken.

(1) Information furnished by Mr. R.E. Nickell, Pacifica Technology under contractto General Electric Co.
V1-5
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Numerical analysis of fins has assumed strain-rate independent
properties and, as a result, no peak stresses above static
yield are seen. A significant reduction of the propagated
stress is observed in the cask shells, however, and it would
be expected that similar reductions would occur in strain-
rate-dependent analysis. This reduction is due to geometric
dispersion of wave energy into cask material volume adjacent
to the fin.

Correlation of both the Davis and Sandia Laboratories data
reveals that the high peak stresses can be eliminated by
proper choice of slenderness ratio and aspect ratio, in
agreement with Euler and plate buckling formulas. Based
upon the slenderness ratios of the various IF-300 fins and
the restraint imposed by the lateral or circumferential
dimension, the IF-300 fins should expect, under conservative
conditions, to see the high peak stresses at impact.

2. Discussion

The planned approach to this investigation consisted of three
parts: (1) an evaluation of the data in Reference 10, including
load cell instrumentation, in order to determine the validity
of the measured'early-time force response; (2) early-time
analysis of some representative fin geometries, in order to
examine the strain-rate-independent response of the fins when
attached to realistic cask structures; and (3) an assessment
of relevant data available from other sources.

Because of the nature of the findings the tasks will be covered
in inverse order.

(a) Impact Data

The only significant impact fin analysis discovered is that
reported by Biffle et.al., in Reference 11. More important
than the analysis, however, were the static and dynamic experimental
results from prototypic fin tests. A pneumatic type of load cell,
completely different from the strain gage bridge used by Davis
and much better calibrated, recorded similar early-time pulses.

Although the object of these fin tests was primarily to evaluate
a number of alternate fin geometries (some stiffened and some
cylindrical), comparison tests were run on standard, rectangular
fins. These standard fins were referred to as "simple" fins in
Reference 11. The simple fins that were tested statically were
4 inches high, 1/4 inches thick, and 9 inches long. An
examination of the static load-deflection trace reveals that
buckling of the sirnDle fin occurred when the entire cross-sectional

V 1-6
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area reached its compressive plastic limit. In this case,
the measured peak load was 80 Kips. The cross-sectional
area was 2.25 in2 which yields an average stress of about 35,000
psi (almost precisely the nominal static yield stress of 35
Ksi). After reaching peak load, of course, the fin eccentricity
(no matter how small) causes the fin to buckle.

The two simple fin dynamic tests were also illuminating.
Because of limitations on the drop table apparatus, the length
of the fins was reduced from the 5 inch length used in the
static tests to 6 inches. The two fins buckled into two slightly
different mode shapes and two substantially different peak
loads were recorded (slight differences in eccentricity are
probably to blame). These two peak loads were 119 Kips-and
160 Kips, respectively, or, taking the smaller cross-sectional
area into account, the average stresses at peak load were
about 79 Ksi and 107 Ksi. These values represent increases of
about 125% and 205%, respectively, over the static yield stress.

These large peak forces are attributed to the strain-rate dependency
of the austenitic stainless steels, as documented in References 12
and 13. Based upon data taken on AISI 304 and 316 stainless steels
at strain-rates from 10-5 per second to about 10 per second, Steichen
has concluded that the yield strength increases by about 48 MN/m2
(7 Ksi) per decade of strain-rate. If the value at 10-5 per second
is taken to be the static amplitude of the yield stress (35 Ksi), then
the extrapolated value at strain-rates typical of impact (10 per second
to 1000 per second) is between 77 and 91 Ksi, in reasonable agreement
with the peak load stresses reported in Reference 11. It should be
noted that even higher strain-rate effects would be expected in impacts
involving mild steel.

In addition, Steichen reported two other items of interest. First,
the hardening moduli (which determine the longitudinal wave
propagation velocity in the fin and, therefore, the peak pulse
shape) seem to be independent of strain rate. Second, the strain-
rate dependency of the yield stress is reduced at higher temperatures
(%4000F). Both of these items are explained by the pinning
of dislocations at high strain rates. Once the yield stress is
reached, or if the activation temperature is higher, mobility of
dislocations returns.

(b) Fin Analysis

Two geometries have been discretized for nonlinear dynamic
finite element analysis. One is a plane strain representation of
a longitudinal fin attached to a layered surface having no cir-
cumferential curvature, as shown in Figure 1. The other is a
three-dimensional representation of an actual circumferential
fin, including the valve box flare (5' fin inclination) as shown in
Figure ,2. The analyses were to be carried out with best-estimate

V1-7
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Fin

Outer Shell

Shielding

Inner Shell

Figure 1. Two-Din.!ersional, Plar,2-Strain !Ioda1 Circu;nferential Fin
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strain-rate-independent properties. Durations of the order of
1 millisecond (early-time) were to be analyzed in order to
verify the absence of peak stresses substantially above the
static yield stress. Because of the expense of computation
associated with the three-dimensional analysis, the plane strain
calculations were completed first.

A static yield stress value of 35,700 psi and a hardening
modulus of 525,000 psi (as contrasted to Young's modulus of
24 x 105 psi) were used in the plane strain analyses. Both
the Sandia Laboratories code HONDO and the M.I.T. code ADINA
were exercised and compared. As was expected, stresses from
the impact end pronaiatid at velocities dictated by the hardening
modulus,

CL 0

where c is the longitudinal wave speed, ET is the tangent
(hardenilg) modulus, and 0 is the density.

In addition, and as expected, the amplitude of stress was limited
by the static yield stress (with a small amount of hardening as
a function of plastic straining). No load peaks were observed.
The beneficial effect of geometric dispersion of wave energy
from the fin into cask containment and shielding material adjacent
to the fin was observed. A typical result in a conservative
location (in the outer shell, directly under the fin centerline)
shows a reduction in peak equivalent stress of about 50%.

(c) Davis Data

An examination of the computer-generated force-time plots from
the data of Reference 10 shows a strain-rate effect that is at
least as pronounced as the Sandia Laboratories impact results.
Peak stresses average out at about 100 Ksi, with the slender
fins showing almost no strain-rate effect and the stubby fins
showing substantial strain-rate dependence. However, the results
are not uniform since some thin, but stubby, fins do not exhibit
these effects.

In order to arrive at a reasonable correlation with the experimental
data, an elastic buckling model is proposed. The reasoning is that
all fins are sensitive to imperfections if the stress is sufficiently
large, and that strain-rate effects allow the stress to reach these
large compressive values in stubby fins. Also, restraint supplied
by fin width should be accounted for through an aspect ratio
dependence. In the following, an energy method is used to produce
the desired result.

VI -10
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In order to apply an energy method to the buckling of the
fins, an approximate buckled profile must be assumed. This
displaced shape must satisfy the kinematic boundary conditions
and should reflect known information. Here we assume that the
fin is restrained against transverse displacement and rotation
at its attachment to the cask (or base plate). Therefore,

R(oMy) ax (oy) O

We also assume that the fin buckles in shape of a "question
mark"' and that the dynamic loading is conservative (i.e.,
the applied force always remains directed parallel to the
x-axis and remains in the z=o plane). For initial simplicity
we also assume that there is no dependence on y (i.e., there
is no twisting or warping of the cross section during buckling).
It also should be noted that, because of the strain rate effects,
uniformity of stress is assumed. Inertia is implicitly in-
cluded in the strain-rate effects on yield, but is not explicitly
considered in the energy balance.

The simplest expression that accomplishes these goals is the
deflected shape

;;x,y)=w, x2 (x-L).

Substituting into the bending strain energy

Df2 7 a -2(1- M) Idx dy

and Integrating gives

4DbwIL ,

where D is the flexural stiffness (Eh'/12(1-v')), v is Poisson's ratio, E is Young's

modulus, h is the fin thickness, L is the height, and b is the width. The assumed

deflected shape is also substituted into the initial stress membrane energy

| Nx 4) NO@ 21xy(Ix)#) dx dy

A reasonable assumption based on Davis' tests of 00 and 100 inclined fins all of
which bent into this shape.

Vi-"1
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and integrated to give

2 NA b W2 15
T~. x a

where NA, NA and NA are the "initial" resultants (per unit length) that are tc
x y xy

be scaled by the buckling factor, Y. in order to reach critical values. In out

case

4 D b w2Lp

. N b w s

or

(N) N ' 30

The critical stress is

(a ) V 30 0
x cr

or, for v = 0.3,

(Ox)cr a2.75( ) 2
EI

rhis result is similar to the Euler column buckling formula. It should be noted

that no dependence upon aspect ratio is observed.

In order to develop a correlation that involves the aspect ratio, some

dependence on the coordinate y must be assumed for the trial buckling shape,

or

w(x,y)=w x2 (x-L)y.
I

Carrying out similar steps yields

(OX)cr * 2.75 (h)

E cr 
_ _ _7 _ _ _
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where the correction term depends both on the aspect ratio, I/b, and the stress
resultant ratio, NW/?X This term is the most elementary of its kind, but iy x
describes the effect of lateral restraint on the critical buckling stress. 01
course, the stress ratio does not remain constant in either time or space
Therefore, this equation will be replaced by a correlation equation

x cr _ A _I [

where A and B are correlation coefficients to be determined from existing
impact data.

Before attempting to correlate the existing impact data, it is
useful to plot the information (see Figure 3) in a dimensionless
form, such as normalized peak stress as a function of the square
of the slenderness ratio, with aspect ratio as a parameter. Two
trends are thus observed. First, for a given slenderness ratio,
the peak stress increases as the aspect ratio decreases. This
trend can be interpreted as a lateral restraint effect-namely,
the tendency to buckle is inhibited somewhat by the fin width.
Second, for a given aspect ratio, the peak stress tends to increase
as the slenderness ratio decreases, in agreement with the Euler
column formula. Both trends are explained, to some extent, by the
correlation equation derived above.

In order to fit the data, we choose a slenderness ratio of 16, and
aspect ratios of 4 (Davis) and 2/3 (Sandia). This yields values of

A = 0.90, B = 0.16

The correlations are given in Figure 3 for several values of
aspect ratio, in order to compare with the actual data. Plastic
buckling is shown by horizontal dashed lines, such as the one
representing the static yield stress ratio of 1.2 x lO-. This
corresponds to a yield stress of 36 Ksi and a modulus of
30 x 10° psi. Strain-rate dependence is represented by higher
horizontal lines.

Because of these trends, an assessment of the IF-300 impact fins
is possible, provided that some assumption about the "active"
fin width can be justified. For example, the slenderness ratios

Vl-13
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of the IF-300 fins vary from about 5.6 for the four circum-
ferential rings (7" high by 1.25" thick) to 7.0 and 8.4,
respectively, for the two sets of top end fins (8" high by 1-1/8"
thick and 9.5" high by 1-1/8" thick). A more favorable situation
exists with the circumferential fins near the valve boxes, where

* a slenderness ratio of between 12 and 13 could be used, depending
upon impact attitude.

Bayed upon the data of Steichen, extrapolated to strain rates of
10 per secgnd, a maximum stress of 90 Ksi is assumed. With
E C 24 x 106 psi, this yields the solid horizontal line in Figure 3.
This indicates that, for an aspect ratio of unity or less
(typical of IF-300 fins), the slenderness ratio would have to
be greater to reduce the peak stress. Since thisLis not the case,
the IF-300 fins will see peak stress on the order of 90 Ksi.

Based upon this value and using some knowledge of the wave motion in
the fin (see Figure 4), the wave speed is estimated to be between
40,000 and 70,000 in/sec. The force is seen to build up rather
linearly to peak stress, depending upon the impedence at each end

of the fin. Thus, a stress-time history for the IF-300 fins can
be derived and plotted in Figure 5. Note that, following buckling,
the force is governed by the static yield stress. In reality,
the post-buckling force is difficult to determine, but values that
are near the membrane yield force seem to correlate reasonably
well with existing data.

C. Application of Fin Bending Analysis to the IF-300 Cask

Figure 5 is a plot of stress as a function of time for the variety of
fins found on the IF-300 cask. In order for this plot to be useful in
analyzing the internal shielding assembly response to cask impact, Figure 5
must be converted into a force-time or deceleration ("g") - time
relationship.

To make the force-time conversion, Nickell suggests multiplying the
active or effective fin cross-sectional area by the stress values
from Figure 5. This cross-sectional area is simply the product of
the fin thickness and the fin effective width. Effective widths of

rectangular fins are the actual geometric widths; for circumferential
fins the effective widths are based on the hinge (bend) line lengths.
The original cask drop analysis used the concept of effective fin
width, a detailed discussion of this is found on page 5-31 of the
cask DAR (Reference 14). This discussion is reproduced as follows:
(Note that what is referred to above as "width" is called "hinge
line length" below):

"As shown in Figure V-8 [Figure 6, this report], the structural
rings and fins were assumed to form two hinges with the hinge
closest to the cask forming at two times the fin thickness

V1-15
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away from the cask surface. The second hinge formed at 0.65

times the fin height away from the cask surface. The effective
hinge length of the circular structural rings was computed
as follows:

L e 2 L. + Li
eff 3

where: Lo = length of outer hinge line

Li = length of inner hinge line

(See Figure V-8)
[Figure 6, this report]

This is based on the fact that the outer hinge absorbs
approximately two-thirds of the energy and the inner hinge
absorbs the remaining one-third."

It should be noted that the fin deformed shape and location of hinges
assumed above was based on measurements of actual test fins.

The internal shielding assembly will be analyzed under 30-foot drop
conditions considering 5 cask orientations, three on the side (0°,
45', 90°) and one on each end (head and bottom). The following table
shows these five orientations, the effective impact fin areas and the
resultant forces (Figure 5-peak and plateau). Effective area calculations
are in Appendix B.

TABLE 4

Areas and Forces

Total Fin 2
Eff. Area, In

(See Figure 6)
Cask Orientation

Force, Kips
Peak Plateau

Al e ,-.-

00 - Side (1) 3138 Z86ZI Z/ZU

450 - Side (1) 238 21420 9520

900 - Side (1) 207 18630 8280

Top - End 435 39150 17400

Bottom - End 446 40140 17840

The forces appearing in Table 4 are those which would be applied to

the cask body at the approoriate location as a function of time.
Figure 7 is an example of the F-t plot for one of the two pairs of

impact rings in the 00 side drop orientation. The peak force of

14310 Kips is (by symmetry) half of the peak shown in Table 4 for
the 0° drop.

(1) The total side drop area is divided equally between the upper and lower pair

of impact rings.

VI-1is
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The force-time history represented by Figure 7, although typical
of what the cask body will experience, is not what will be experienced
by the internal shielding assembly. A more usable relationship for
the evaluation of this internal structure is deceleration (g) vs time.
If the cask were an absolutely rigid body then dividing the forces from
Table 4 by the weight of the cask would yield the "g" values. However,
there is some deviation from rigid body behavior and further analysis
is required to define the cask deceleration as a function of time.

D. Cask Deceleration Analysis~l)

A model has been developed which analyzes the structural response of the
IF-300 cask and its contained fuel rods under 30 foot drop conditions.
This work is preparatory to a future certificate amendment request. The
computer model developed, shown as Figure 8, is a full length repre-
sentation of the IF-300 cask body and fuel assemblies (modeled in
longitudinal bending). The model is non-linear static and dynamic. It
was decided to use this model under differing time-related forcing functions
to arrive at a comparison between rigid body and flexible body deceleration
assumptions. The following three cases were evaluated:

o The model (DRAIN-2D code) supports,nodes 8 and 76, were given
a vertical acceleration of 122 g's for 11 milliseconds. This is
the maximum side drop deceleration used in the original cask
SAR (NEDO-10084-1). This is shown on Figure 9. (Flexible body
model- rigid body deceleration assumption).

o The model (DRAIN-2D code) supports, nodes 8 and 76, were given a
vertical acceleration corresponding to the wave-fonrm of Figure
7 but making the rigid-body assumption, by dividing the forces
by the appropriate cask weights to get "g's". This produces a
204g peak, 91g plateau deceleration as shown on Figure 9.
(Flexible body model - rigid body deceleration assumption).

o The model (ANSR-II) was given an initial velocity of 44 feet
per second (corresponding to the 30 foot drop) and at to the
force-time profile of Figure 7 was applied in the retarding
direction at nodes 8 and 76. (Flexible body model - derived
fin force/time history.

The results of these three calculations are plotted as Figure 10. This
figure shows cask body deflection as a function of location along the
cask longitudinal axis. The use of cask body deflection as a comparative
measure is appropriate since the impact fins are fixed to the outside
diameter of the cask body and the fuel basket is in contact at various
locations with the inside diameter of the cask body. It should be noted
that the deflections in Figure 10 are first pulse maximums all of which
occur at approximately 10 milliseconds.

(1) Material in this section has been developed from work performed by Engineering
Design Analysis Company (EDAC) under contract to General Electric Co.
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Figure 10 shows that at the cask mid-length, node 42, the
rectangular 122g deceleration shows the greatest deflection
followed by the initial velocity - force/time input and
finally the 204g-91g rigid body g-time input. The initial
velocity-force/time input is considered the most realistic
representation of cask behavior since it does not make the
rigid body deceleration assumption. It can be seen from
Figure 10 that at the cask mid-length the 204g-91g input is
somewhat non-conservative and the 1229 rectangular input is
somewhat over conservative when compared to the velocity-force/
time response. However, as one approaches the points of load
application on either end of the cask (nodes 6 and 75) the
variations between deflections for the various input functions
diminishes significantly from those at the cask mid-length.
It is estimated that in the region of the impact fins the 204g-
91g rigid body input is only 5% non-conservative relative to
the initial velocity - force/tTme input. -The internal shielding
assembly to be analyzed is located adjacent to the upper impact
fin region and will respond to the local deceleration.

E. Application to the Internal Shielding Assembly Structural Analysis

The internal shielding assembly will be analyzed in Section V
by using computer methods (STARDYNE) as well as manual techniques.
The most convenient input form for these computations is Ig'sl
or g-time. As demonstrated above the use of Nickell's fin bending
correlation with a rigid body deceleration assumption is only
about 50% non-conservative in the region of the impact fins where
the internal shielding structure is located. On-this basis, the
use of the rigid body g-loads increased by 5% will produce a reasonable
representation of the actual structural response. To account for
impact the dynamic amplification factor (DAF) will be computed for
the internal shielding assembly at 00, 450 and 900 orientations
(see Figure 6). The shielding structure will then be analyzed
statically under loads defined by:

analysis peak x 1.05 x DAF for 00, 450 and
900 orientations

The end drops will be evaluated by assuming a OAF a 2.0, the
maximum possible value, and applying this to the peak g-loading.
The OAF = 2.0 is assumed to encompass the 5% correction.
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F. Dynamic Amolification Factor (DAF) Determination

As is seen in Figure 9 the internal shielding forcing function is
in the form of a triangular, short duration pulse followed by a
long duration, constant force plateau. The effect of this g-time
history on the shielding must be determined. Since the forcing
function does not conform to any standardized pulse shapes, it is
necessary to utilize a simplified computer model to determine the
DAF's. The model is a simple cantilevered beam with a concentrated
mass at the end. The mass is identical to that of the actual
shielding assembly (top plate, uranium subassemblies and structural
members); the weightless beam has the average stiffness of the
actual shielding assembly; and, the beam-mass model has the natural
frequency of the shielding assembly based on the average deflection
of the actual structure. A cantilevered beam model was chosen
because the shield assembly is cantilevered from the basket top
structural ring when in the side drop orientation. (See Appendix
A, 159C5238 Sheet 10).

Three simplified models were written, one for each of the three
drop orientations (0', 45° and 900). The values for stiffness
and natural frequency were taken from the complete shield assembly
STARDYMIE model described in Section V, Subsection C. The three
orientations were run on STARDYNE with an estimated DAF of 1.0 and

the output was used to generate the simplified models.

The simplified models use the DYREC program,(l) which is a beam
vibration ccde based on "Timoshenko Beam" theory. In each case the
built-in support was subjected to the forcing function appropriate
for the droo direct.'n. Figure 9 shows the function for the 00
orientation. the folIV.jinc Table 5 shows the forcing function parameters
for each conditicn.

TABLE 5

Forcing Functions
Time,msec To End

Drop Peak ?lateau to To Start To End of

Orientation Deceieration,q Deceleration,o Peak of Plateau of Plateau Event

la 214. 96 0.6 0.95 10 19.4

450 1c 71.4 0.6 0.95 13.6 26.1

900 61,2.1 0.3 0.48 15.8 30.3

(1) This code was used to evaluate fuel rods under side drop conditions. See August 13, 197'
submittal to Docket 71-9OJ1i , .1pendix A 5A-1

, 4 \
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To determine the DAF's from the output of the DYR!E models the
peak response forces were divided by the peak input forces. These
peak responses occurred well into the plateau portion of the
forcing function. The following Table 6 shows the DAF's for the
three side and two end orientations:

TABLE 6

Dynamic Amplification Factors

Drop Orientation Pulse DAF

00 - side long 1.0

450 side long 1.14

900 - side short 0.975

end - head short 2.0

end - bottom short 2.0

G. Design Basis g-loads

As discussed above the internal shielding assembly will be
evaluated under static load conditions. The magnitude of the
static load will be determined as follows.

For side drop:

g-load [g peak] orientation x 1.05 x DAF

For end drop:

g-load (g peakdorientation x 2.0

In each case the g-peak is determined by dividing the cask loaded
weight (140k) into the product of the peak stress (Figure 7) and
the applicable effective fin area (Table 4). The following Table 7
summarizes the design basis g-loads for the internal shielding assembly.

TABLE 7

Design Basis g-loads

Cask 1.05 x Design Basis
Orientation g peak g peak DAF g-load

00 - side 204 214 1.0 214

45° - side 153 161 1.14 184

o 90° - side 133 140 ,.75 137

head--end 280 - 2.0 560

bottom-end 287 - 2.0 573
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V. Structural Analysis

A. Introduction

The structural analysis of the internal shielding assembly consists

of the following:

o Calculation of the 30 foot drop loading considering
three side orientations (0°, 450, 90° - see Figure 6)

and two end orientation (head, bottom) at
maximum normal)(1) Operating temperature, 450

0F

o Calculation of the thermal stresses under the normal

and maximum temperature conditions, 450*F and 10000F(2)

respectively

o Calculation of the thermal stresses under low temperature

conditions, - 40OF(3)

o Consideration of brittle fracture of depleted uranium

shielding pieces under 30' drop low temperature conditions, -40oF(
3 '

The basic design requirement is that the shielding assembly

remain essentially fixed in place under the four conditions

listed above.

The a-loads which will be used for the 30' drop analyses are

shown in TABLr 7. Section II.I tabulates and justifies the

material properties used in this analysis.

B. Limit Stresses

There are three criteria which may be used for evaluating

the calculated stresses; these will be applied as appropriate.

The criteria are as follows:

1. Ultimate Strength

For those comoonents loaded in simple tension (or compression)

or in 3 combination of tension and shear loading, an effective

stress will be computed and the limit stress used will be the

ultimate strengths tabulated and referenced in Section III of

this report. No credit will be taken for dynamic properties

of materials although elevations in strength do occur under high

strain-rate conditions. Shear stren-t' will We t3hen

at .577 times vield strength.

'ormal" is somewhat of a misnomer. In this case the cooling system is assumed

to be inoperative with the cask at maximum heat load and 130'F ambient air temperate

(2) Maximum temperature of shielding following 30 minute, 14750F fire per lOCFR71

Appendix B.

(3) Minimum evaluation temperature for normal transport per lOCFR71, Appendix 
A.
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2. Shape Factors

For members in pure bending the concept of shape factors
will be used. Shape factor bridges the gap between elastic
and plastic action of a beam. It is defined as the ratio of
the plastic moment to the elastic moment of a beam and can
be applied to materials of good ductility such as stainless
steel. It essentially is a multiplier of the material yield
strength which accounts for the necessity to plastically
stress the entire beam cross section (not Just the outer
fiber) before collapse can occur. This is based on an
idealized stress-strain diagram where the plastic region is
horizontal. For rectangular cross-section beams such as
found in the internal shielding assembly the shape factor is:

M abh2

SF - MP = 1.5M a Fh~e6

where: h is the beam depth

b is the beam thickness
a is a material property

and the limit stress in bending would be:

0lim r 1.5 x a yd

If there is a combined stress in the beam from bending
and tension then the limit stress is defined by ASME Code
(Sections III and VIII), as shown in Figure 12 . This
is a modification of the shape factor concept.

3. Maximum Moment Carrying Capability

Whereas the shape factor concept was predicated on the
assumption of elastic -. perfectly plastic behavior of
material, the maximum moment carrying capability concept
is based on a bi-linear representation of the actual
stress-strain behavior of ductile material. In generating
a moment balance within a beam in bending consideration
is given to both the yield and ultimate strength of the
material. The details of how this concept is applied to
the shielding assembly are contained in Appendix D.
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C. Calculational Methods and Computer Codes

The following is a tabulation of the structural analyses performed

and the method(s) employed:

Item Method

Top plate structure - side drop STARDYNE

Shield Assys #1 & #2 - side drop STARDYNE

Shield Assys #3 & #4 - side drop Manual

Thermal Stresses Manual

Shield Assy attachment welds Manual

Stud shear out Manual

End drop - all structures Manual

1. Manual

Manual calculations were performed using
generally accepted rules for structural analysis.
For cases where it is not possible or feasible
to exactly describe the structure or conditions,
a conservative approach will be taken and justified.

2. STARDYNE Code

The MRI/STARDYNE - 3 code is a linear elastic, static

and dynamic structural analysis program. The program
has been used extensively in the analysis of nuclear
power plant structures. STARDYNE is a fully warranted
and supported engineering application package available
at CDC-6600 data centers. Detailed information on
STARDYNE-3 is contained in Appendix C.

a) STARDYNE Model Description

The STARDYNE model of the internal shielding assembly

consists of 685 nodes, 572 beams, 144 quadralateral
plates and 40 triangular plates. The model is three

dimensional, it includes the entire basket top plate,

shielding assemblies #1 and #2, and the basket axial

structural members. The loads from shielding
assemblies #3 and #4 are applied appropriately to

'the top plate but their stiffnesses against bending
in the side drop has been omitted since they lend

little to the total assembly stiffness. (These
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components are evaluated by hand calculation).
The nodes are modeled in a global coordinate system
which allows a particular loading direction to
be specified; in this instance the 0°, 450 and
900 orientations will be evaluated. Each
case will be evaluated statically at the appropriate
g-load (see Section IV). The shield assembly
STARDYNE model is shown on Page C-5 of Appendix D.

D. Analytical-Results Summary

The following tables summarize the computer and manual computations
of shielding assembly structural behavior under the conditions
described in Subsection A of this section. Appendix D contains
the complete stress report for the side drop conditions. Appendix
E contains the calculations for the end drop and thermal stress
conditions.

1. 30 Foot Droo

a) Side Drop - (See Figure 6 and Appendix D)

As previously mentioned the side drop analysis was performed
for the highest decelerations in three drop positions - 00,
450 and 90°.

The basket top plate together with shielding pieces i1 and
:2 and the basket longitudinal structural members were
analyzed using the S7ARDY'NE computer code. The small shielding
pieces 43 and i4 were analyzed separately using manual
techniques.

The stress report for the side drop analysis is contained in
ADopendix D and is self explanatory. The approach taken
regarding the STARDY4E model output was to examine the
stress levels of all beams and plates but not report those
whose stresses were less than the limit stress refined by
1.5x yield strength. Those elements whose stress exceeds
the forementioned limit were evaluated on the basis of maxi-
mum moment carrying capability. These evaluations are
contained in the Appendix D stress report. The complete
analysis of the smaller shielding subassemblies (#3 and 04)
is in Appendix D since these are manual calculations.
Additionally, all stud connections have been evaluated in the
stress report since the computer model was not written to
consider this amount of detail.

Due to the number of elements involved no attempt will be
made here to tabulate the results. It is sufficient to say that
under the highest loading accident conditions experienced by
the cask none of the shielding components or the basket structure
failed (e.g., exceeded the maximum limit stress for this faulted
condition). The design objective of no significant displacement
of the shielding has been satisfied.
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b) End Drop

The end drop may occur on either 
the cask head or the

cask bottom. When in the head down position the 
shielding

subassemblies hang from their support 
ribs and are supported

by the top plate. When in the bottom down position 
the

shielding subassemblies are carried 
by the support ribs.

From Table 7 the design decelerations 
are as follows:

= 280 x 2.0 = 560
9design

head down

bottom down
gdesian = 287 x 2.0 - 573

-Detailed calculations are in Appendix 
E.

Head down - the following table shows

their stresses under a static load 
of

the components and
560 "g 's.

TABLE 8

Head-Down Drop StresseS

Component

Shield Ass'y #1
o Rib-to-support ring weld
o Rib-to-shielding subass'y.
o Rib-to-tOP plate weld
o Shield Subass'y-to-top plate

(shear)

Shield Ass'y #2
o Rib-to-suPPOrt ring weld
o Shield subass'y-to-rib weld
o Shield subass'y-to-tOD

plate (shear)

(1) No credit taken for top plate 
support

Stress, Ksi

49(1)

negligible
5.5

8.4

7.5
9.8

11.1

SF

12.1

11.6

1.4(2)

8.5

6. 5(2)1 .0s2

_-# t o- _ at a4n0 F except

(2) Safety factors are based on ultimate strengtn 
T lilt u Due ---

for those in pure shear which will 
be based on yield strength x .577.
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Component Stress, Ksi SF

Shield Ass'y #3
o Rib-to-support ring weld 7.5 1 8.5
o Shield subass'y-to-rib weld 11.3(1) 5.7
o Shield subass'y stud and clad 12.5 5.1

Shield Ass'y #4
o Rib-to-support ring weld (shear) 2.9,2 3.7
o Shield subass'y-to-rib weld (shear) 2.1 2) 4.8
o Shield subass'y studs, clad &

top plate (shear) 2.6(2) 4.5

Bottom down - the following table shows the components and
their stresses under a static load of 574 "g's". Only
minimum areas of the shielding assembly have been considered

TABLE 9

Bottom-Down Drop Analysis

Component Stress, Ksi SF(3)

Shield Ass'y i1
Support ribs 11.6 5.5

Shield Ass'y i2
Support ribs 10.0 6.4

Shield Ass'y #3
Support ribs 11.6 5.5

Shield Ass'y #4 5.9 10.8
Support ribs

Conclusion - From above it can be seen that there are no
component failures under end drop conditions thus meeting
the design objective.

(1) No credit taken for top plate support

(2) Safety factors for components in shear will be based on yield strength x .577.

(3) SF is based on ksi ultimate strength in tension. Under the compressive loading
of this case the ultimate strength would be greater.
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2. Thermal Stresses

In this section three temperature conditions will be considered for
the evaluation of thermal stresses. These conditions are as follows:

o 4500F - Maximum normal operating temperature. Temperature
for the 30' drop structural analysis.

o 10000F - Maximum accident temperature. Occurs following
drop and fire conditions.

o -400 F - Minimum normal operating temperature. In actual
practice will not be this low due to cask heat load.

The thermal stress evaluation is complex due to the variety of structures
involved. Only axial expansion will be considered. The shielding
subassemblies are captured between fuel basket components (top
structure rinq and top plate). The basket is of stainless steel con-
struction; the subassemblies consist of depleted uranium metal encased
in stainless steel and supported on stainless steel ribs. There exists
the potential for interaction stresses between the uranium and its
cladding, the subassemblies and the basket,or both.

a) Derivation

The approach used will be to calculate the unrestrained length at
the elevated temperature of each subassembly, accounting for any
differential expansion effects between the uranium and its cladding.
These lengths will be compared to the unrestrained length, at
temperature, of the basket structure. If it is shown that inter-
ference will occur then the stresses in the various components will
be evaluated by computing the forces required to extend or compress
the components an amount equal to the interference.

The change in length of a component due to heating is given by

AL z aL AT (1)
where: a is the coefficient of thermal expansion

L is the "cold" length of the component
aT is the temperature change of the component
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The change in length of a component due to an axial force is given by

PL
L AE (2)

where: P is the axial force
L is the component length
A is the component cross-sectional area
E is the modulus of elasticity

When evaluating the inneraction of two components in parallel as is
the case of the uranium and cladding the net length change for each is:

LL = aL AT + AL (3)

Since the .tL is the same for each of the-components these can be equated
and the interaction force, P, determined. This is shown as

p . (1 l - 2) A-T 4

_ _ _ + 1

Referring to Section III it can be seen that E of stainless steel and
E of uranium are quite similar therefore the average value, E will be
used in these analyses. Equation (4) becomes:

p a !al - .2) (5)
- (A- 1 !

A2 A1

Equation 5 is used to evaluate the stress in the cladding and the uranium
by dividing P by the appropriate area.

The overall length of the unrestrained shielding subassemblies is as follows:

L (Lrib + _Lrib) + (Lclad + .Lclad)

*Lrib=~. Lr

*L 1 Lc T + A' '

L = L DT + iL r (e )+L la

V1-36



NEDO-10084-3
September 1984

b) Component Length Summary

o Normal Operating Temperature, 4500F

The following table shows the unrestrained lengths of the
components.

TABLE 10

4500F Component Lengths

Component Length, In

Subassy #1 15.554
Subassy #2 15.555
Subassy #3 15.555
Subassy #4 15.555
Bskt Structure 15.557

As can be seen the maximum interference is .003 inches

o High Temperature, 10000 F

The following table shows the unrestrained lengths of the
components.

TABLE 11

1000IF Component Lengths

Component Length, In

Subassy #1 15.650
Subassy #2 15.650
Subassy #3 15.649
Subassy #4 15.649
Bskt Structure 15.646

As can be seen the maximum interference is .004 inches.
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o Low Temperature, - 40IF

The following table shows the unrestricted lengths of the
components.

TABLE 12

-400F Component Lengths

Component Length, In

Subassy #1 15.486
Subassy #2 15.483
Subassy #3 15.483
Subassy 14 15.483
Bskt. Structure 15.486

As can be seen the maximum interference is .003 inches.

c) Stress Summary

The following table summarizes the combined thermal stresses

TABLE 13

Thermal Stresses

-_ _Condition
450zO'ormal lCV00F Post-Accdt. -40'F Cold

Comoonent Stress, Ks4  Stress, Ksi Stress, Ksi

Shield Assy =l
Uranium 3.4 3.6 0.3
Cladding (304 SS7) 9.4 12.0 2.1
Support ribs (304 SS7) 1.5 1.5 0
Studs 35.4 0 0

Shield Assy #2
Uranium 3.3 3.5 2.9
Cladding (304 SST) 9.6 12.1 2.1
Support ribs (304 SST) 1.6 1.6 5.4
Studs 35.4(1) 0 56.1 (1)

Shield Assy a3
Uranium 4.3 4.8 0.5
Cladding (304 SSTI) 8.5 10.8 1.9
Support rib (304 SS) 1.6 1.6 0
Studs 0 0 0

Shield Assy '4
Uranium 4.2 4.6 0.5
Cladding (304 STI) 3.7 11.0 1.9
Support ribs (304 SST' 1.6 1.6 0
Studs 0 0 0

Basket Structure (216
SST, 304 SST) 3.4 3.8 1.5

(1) Cannot be reached since a thermal stress cannot exceed ayd
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Table 13 above combines the stresses due to uranium/
clad interaction with the stresses due to assembly/basket
structure interaction. As can be seen the stress levels
are quite low with the exception of shielding piece #1 and
#2 studs. These stresses are, of course, self relieving
and do not affect the load carrying capability of the member
(see the discussion of thermal stresses in Appendix D).
Appendix E contains the thermal stress calculations.
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3. Brittle Behavior of Uranium Metal (1)

a) Introduction

It is well known that depleted uranium metal loses ductility at low
temperatures. References 5 and 7 show that Charpy V-Notch impact
values of uranium metal increase with increasing temperature. Typical
values are as follows:

TABLE 14

Typical Charpy V-Notch Values

Test Temp, OF Charpy Value, Ft-Lbs

-40 8-10
RT 12-14

250 40
450 60

To confirm the published data GE performed Charpy V-Notch testing
on six samples of the shield material at a test temperature of -40'F.
The values range from a low of 5.0 ft-lbs to a high of 9.5 ft-lbs
with the average being 8.4 ft-lbs. A copy of this test report is
contained in Appendix E.

Brittle fracture is a phenomenon whereby a crack will propagate in
a material from a flaw or other stress rising feature at a stress
level possibly lower than the yield strength of the material. For
a given material at a specific temperature and stress level a critical
flaw size can be determined. Any flaw smaller than the critical value
will not propagate a crack and result in failure of the piece. Flaw
location and orientation are also iroortant in brittle fracture analysis.
AS'!E Code, Section IiI ApMendix Ga de`ines tne maximum postulated defect
as "... a sharp, surface defect normai to the direction of maximum
stress." A defect internal to the Diece or in some position other than
normal to the maximum stress direction would be of lesser significance.

For common pressure vessel materials testing has been conducted to
determine stress intensity factor, X1> as a function of temperature.
These rather expensive tests have not been conducted on depleted uranium
metal due to the limited use of this material, however, it is possible
to derive K1D values from Charpy V-Notch test data; values derived in
this manner will be employed in this analysis.

Each uranium piece used in the internal shielding is radiographed to
detect the presence of flaws. The sensitivity of this NDT method is
such that a flaw size of between 2:: and 5' of the 1" shield thickness
(.020" to .050") would be detectab'e (Reference 16). The internal
shielding pieces have a 5: resection level for flaws based on the
thickness. Thus any flaw larger tnan .0-5 inches will be unacceptable
and the piece repaired cr reflaced.

(1) Information furnisnea b. ir. R..-. V;:ke I., °acifica'Technology
under contract to 'General. :ectric o.
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Based upon correlations that have been developed (References18, 19, 20) for a variety of materials, including ferritic andaustenitic steels, titanium alloys, and aluminum, Charpy Y-notchimpact test data in the transition and lower shelf regions can betransformed into lower bound fracture mechanics data through therelationship

KD kE (CVN),

where k is a conversion {actor having units of inrrft 1, E is theelastic modulus in lb/in , CVN is the Charpy impact energy in ft-lb,and KID is the dynamic critical stress intensity in lb/in' x-J/.The correlation implies that the data are taken at the same temperature.

From data on alpha uranium obtained by Paprocki and Saller (Reference 5),the brittle-to-ductile transition temperature region lies between 100 to1250C. In view of this, Charpy V-notch impact data were obtained for theactual IF-300 shielding material (U-0.2% Mo) at -400F, well below thetransition temperature and in the lower-shelf portion of the Charpy curve.Using the lowest value of six tests conducted at -400 F on this material(6 ft-lb) and observing the agreement with other data on U-2% Mo at-400F (5.7 ft-lb), a KID versus temperature curve was constructed bythe above correlation. This curve is shown in Figure 13. It shouldalso be observed that all specimens satisfied the requirements for planestrain fracture toughness

t = 2.5 (_.ID )2,
ays

Where t is the thickness in inches and ays is the yield strength ofthe material at the temperature of the test.

An evaluation of the critical flaw is shown below. In this case, themaximum stress from the shielding impact analysis (15.6 ksi) was assumedto be the nominal stress on a flat plate in bending with a thumbnail-shaped crack.

b) Critical Flaw Size Analysis

Consider a flat plate in bending with a thumbnail crack (i.e. thumbnailcrack in Mode I) as shown in Figure 14. The Mode I stress intensityis given by

K1  = [1 + .12 (b-a)] a1r>wsea,`V'ec2saf2t (Ref. 18)

Where 7 = 1 r/2  [(b-a2) sin2ejde
° fb2

flaw shape correction
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For b = a, that is a semi-circular crack * w z f/2 thus:

K = k -r Tai * sec ( 2)
iTt

Now suppose t = y

then -u-- = 0.157, sec Ita 1.0125Et- .2t

and !sec "d = 1.0062t

therefore: For amax of 15.6 ksi @ -400F

K10  2 29 2
ac z
cr 2zmax ray

= 2.7 inches

This indicates that a flaw depth of almost 3 inches in a
uranium piece stressed to 15.7 ksi at - 40'F would result
in a crack propagation to failure. No brittle failure would
occur for a lessor depth.

For a part - through (Griffith) crack

K1 = a s

considering =15.6 ksi and KID = 28 ksi /iW @ - 40'F or

acr = 1.03"

c) Conclusion

From this analysis and from the inspectable flaw size (.050"), it can be
seen that even for cracks that are a significant fraction of the thickness
of the piece, a factor of safety of at least 30 can be demonstrated against
dynamic fracture. The two analyses, one for a surface crack and the other
for a part-through crack, are felt to be conservative estimates of the type
of flaws that would require inspection.

If future stress analyses demonstrates that nominal stresses are higher than
the 15.6 ksi maximum here, computed Figure 15 illustrates a method for evaluating
flaw criticality for any stress. The safe region is denoted by combinations of X
nominal stress and flaw size lying below and to the left of the KID curve.
Combinations above and to the right are above the critical value.
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4. Other Structural Considerations

a) Shear Out Of Threads In Uranium

As can be seen in the Appendix A drawings stainless steel studs are
threaded into the uranium shielding pieces. Calculations were per-
formed to assure that the depth of stud penetration (thread engagement
length) into the uranium is such that the "weakest" area is the stud
tensile cross section rather than the threads.

Machinery's Handbook, 16th Edition, gives a method on pages 1050 -
1051 for computing this minimum thread engagement. Detailed calculations
are in Appendix D. The minimum computed thread engagement is 0.21 inches;
when compared to the design engagement of 0.75 inches this gives a factor
of safety against shear out of 3.5.

. K)
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VI. Other Analyses

A. Shielding

The structural analyses of Section V demonstrate 
that the

internal shielding assembly remains essentially 
in place under

the accident conditions of Appendix 
B, lOCFR71. Thus, there

is no reduction in shielding from 
that under normal conditions

of transport as analized in Reference 
14 and consequently no

specific additional shielding analysis 
is required.

B. Nuclear Criticality Safety

The addition of this supplementary 
internal shielding has no

affect on the nuclear safety criticality 
of the cask and contents

since (1) there is no fuel in the 
region encompassed by the shielding,

and (2) the fuel matrix was evaluated 
in the FSAR with uranium

shielding acting as a reflector, 
and found acceptable.

C. Heat Transfer

The supplementary shielding does 
not mask or'blanket any heated

section of the fuel matrix nor does 
it restrict any coolant flow

under normal or accident conditions. Therefore, the additional

shielding does not affect the cask 
thermal capabilities.
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VII. Fabrication

A. Processes and Methods

1. Depleted Uranium

The uranium shielding pieces are fabricated from depleted
metal. The material is vacuum melted and cast in ceramic
molds. The casting are rough forged and then machined to
shape.

2. Subassemblies

The depleted uranium pieces are encapsulated in stainless steel.
Each subassembly consists of a 1/2" thick top and bottom cap
which is pinned or bolted to the uranium. The uranium is then
boxed-in with thin stainless steel side plates. All steel pieces
are welded together to form a close fitting water-tight seal.
All uranium-steel interfaces have a flame-sprayed copper diffusion
barrier. The subassemblies are checked for leak-tightness following
assembly.

3. Basket Modifications (App. A; 159C5238, Sheet 10)

The basket modification consists of 1) the corner piece replace-
ments, 2) the I-Beam installation, and 3) the curved segment
installation.

To install the 216 SST corner pieces it is necessary to remove
an equal sized portion of the existing 304 SST top plate,
prepare the edges and weld-in the replacement section. The
I-Beam is prefabricated and then welded into position. The
curved segments are positioned and welded to both the existing
top plate edge and the I-Beam. Following the basket structure
modification, a jig will be used to drill the shielding sub-
assembly stud holes in the basket top plate.

4. Main Assembly

The shielding assembly consists of fourteen subassemblies. Each
subassembly is pinned to the basket top plate and supported from
the uppermost basket structural ring by one or more stainless
steel ribs. Thes ribs are welded on one end to the subassembly
bottom cap and on the other end to the basket structural ring.
(See Appendix A, 159C5238, Sheet 11 for details ).
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B. Quality Assurance

1. General

The fabrication and installation of this supplementary shielding
will follow the Quality Assurance plan referenced in the IF-300
Cask Certificate of Compliance No. 9001, latest revision. Work
will be accomplished following written and GE-approved procedures.

2. Depleted Uranium Metal

The uranium pieces will be made following-GE approved specifi-
cations which are similar to those used for the cask body and
head shielding. Physical and chemical analyses will be performed.
Fissile isotope content will be less than 0.22% U-235. Each
piece will be x-rayed for detection of internal flaws and the
density of each will be determined using 18.70 grams/cc as the
minimum acceptable value. Repairs, if any, will be made following
GE-approved procedures and will be documented as to location and
method. This data, together with the normal quality control
inspection reports, will form part of the fabrication record.

3. Subassemblies, Modifications and Main Assembly

All stainless steel components will be made from material
certified to meet the appropriate ASTM specification. All
processes, such as-welding and copper flame spraying, will be
performed following GE approved procedures. Welds and welders
will be qualified under ASME Code.

All welds will be nondestructively tested using liquid
penetrant or a similar method. All inspection and test reports,
welder and weld qualifications, material certifications and
procedures will be included in the fabrication record.
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SUBJECT: TOTAL EFFECTIVE AREA CALCULATIONS
FOR SIDE AND END IMPACT FINS

00 Side Orientation

Total no. large impact fins = 4
Thickness of large impact fins = 1.250"
Effective width impact fins = 47.9"
Large fin height = 16" -

Large fin area = 4 x 1.25 x 47.9
= 239.5 in2

Total no. of effective* small fins = 10
Thickness of small fins = 0.5625"
Effective width of small fins = 14"
Small fin height = 7"

Small fin area = 10 X .56P5 x+14
= 78.75 in

Total 0° drop fin area = 318 in2

450 Side Orientation

Total No. large impact fins = 4
Thickness of large impact fins = 1.25"
Effective width of large impact fins = 38.21"
Large fin height = 15"

Large fin area = 4 x 1.25 x 38.21
- I= 191.05 in2

Total no. effective small fins - 6
Thickness of small fins = .5625"
Effective width of small fins = 14"
Small fin height = 7"

Small fin area = 6 x .5625 x 14
= 47.25 in

Total 45° drop fin area =238 i2

* 3Effective" small fins are ones which exhibit the double hinge (question
mark) behavior under impact conditions.
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900 Side Orientation

Total no. large fins - 4
Thickness of large fins - 1.25"
Effective-width of large fins = 41.41"
Large fin height a 7"

Large fin area = 4 x 1Ij x 41.41
= 207 in

Total no. small fins - 0
.2

Total 900 drop fin area = 207 in2

Top End Drop

No. acting impact fins = 16
Thickness of impact fins - 1.125"
EEffective width of impact fins =

= [(2) (20) + (14) (24.75)]
= 386.5 in

Height of impact fins = 9.5"
Top end drop fin area = 386.5 x 1.125

= 435 in2

Bottom End Drop

No. acting impact fins = 16
Thickness of impact fins = 1.125
EEffective width of impact fins = 16 x 24.75

= 396 in
Height of impact fins = 8 in

Bottom end drop fin area 396 x ,.125
= 446 ini
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ITAPDYE3 UER'9 MUIUAL

A Cowputer System For Structural Engineering

The MRII/TARDYNE3 (Version 3) Structural Analysis System is a fully

warranted and supported engineering application package available at CDC-

6600 Data Centers. Each data center has one or more Engineering Applica-

tion Specialists available to provide guidance to STARDYNE users.

If problems are encountered or if Information concerning STARDYNE

is desired, the user Is Invited to make immediate contact with Control

Data Corporation or the developers, Mechanics Research, Inc.,. preferably

in the order shown below:

* Local Data Center STARDYNE Analyst

or

* £ngi;.t.rlng Sciences

Control Data Corporation

Minneapolis, Minnesota

(612) 853-3090

James Ries, Manager

or

Mechanics Research, Inc.

Los Angeles, California

(213) 670-4650

Structural Methods Department, Extension 203

- - Richard Rosen, Manager

Raymond Curtis

Richard Ragle

This manual is compatible only with the CDC 6600 computer and should not

be used with STARDYNE versions prior to this date:

April 1, 1974

. . !
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G C
*1' S TA.RDME ANALYSS SYSTEM

8UMUARY

The KRI STARDME Analysis System consists of a series of compatible

digital computer programs designed to analyze linear elastic structural

models. The system encompacses the full range of static and dynamic

analyses. These programs provide the analyst with a sophisticated, cost-

effective, structural-dynamical analysis system.

The STAIDYME system can be used to evaluate a wide variety of

static and dynamic problems:

* The static capability includes the computation of structural

* deformations and member loads and stresses caused by an
arbitrary set of thermal, nodal applied loads and/or prescribed

d displaccments.

O* Utilizing the normal mode technique, dynamic response analyses

can be performed for a wide range of loading conditions,

including transient, steady-state harmonic, random and chock

spectra excitation types. Dynamic response results can be

presented as structural deformations (displacements, velocities,

or accelerations), and/or internal member loads/stresses.

The data input and output formats (both numerical and graphical) have

* been prepared with one basic philosophy: to enable the user to obtain a

meanintful solution in the most logical and straightforward manner possible

while keeping the required data input as simple and minimal as practical.

The programmed matheratical operations in the matrix decompasition, the

. eigenvaluc-eigenvector extraction, and the error analysis, contain state-

of-the-art innovations in the field of numerical analysis. A brief descrip-

tion of the finite elcernt and normal mode analysis methods as they are

implemented in STARDY!E is presented. Also included is a discussion on

each of the major proorams comprising the STARDYE system.

THE FINMTE EL- .:T, NORMAL MOD. kA.ALYSI MtXIMD

The basic concept of the "Finite Elem.nt" method is that every

structure may be considered as a "mathematical" assemblage of individual

structural components or elements. There must be a finite number of such

e2ements, intcrconnected at a finite numiber of nodal points. The behavior

of this finite element structural model will closely approximate the

behavioral characteristics of the real structure.

Vl-C-2
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it'8 STARD'DE YSIS SYSTEM - SU2WY CONTINE

Comlonents of the Structural Modei. The physical structure to be

modeled must be described in a riht-hand eartesian coordinate (g1obal

system and is comprised of the "nodes" and "finite elements".

Wodes. The charavctristics of the node point include position in space,

movement in space (3 translation x,y,z and 3 rotation x ,6 ,9z)andconnectivity

to other nodes via-the finite elements. -Masses 
and external forces may be

assigned to each node.

Finite Elements. The nodo points sy be interconnected with finite

elements in such a way as to realistically 
represent real physical structures.

The most commonly used elements are shown 
on pa.e A - 53, together with the

nodal forces which can be transmitted throuZh 
the element. The stiffneSs

properties of each of these finite elements are .defined in the

"STAMDYIE Theoretical Manual".

General Solution Procedure. The general solution procedure consists

of stiffness matrix formulation, static analysis, eigenvalue/eigenvector

determination, and dynamic response a6alysis.

* Stiffness Matrix Formulation. The stiffness matrices of the

individual finite elements are first computed 
and 'tben transformed (if

required) from Its local coordinate formulation to a form relating to the

global coordinate system. Finally, the Individual element stiffnesses con-

tributing to each nodal point are superimposed to obtain the total assem-

blage stiffncss matrix tK).

Static Analysis. During a static analysis, the equation

Y.] * j ~ pi

v'ere (K) a the stiffness matrix

Ii 1 a the nodal displacement vector

IPI a the applied nodal forces

any be solved to deteimtne the nodal displacements and element internal

forces and/or stresses given a set of applied nodal forces.
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Q ¢
XR1'S STARDs.E AnuLYSIS SYSTEM - SUMARY - CONTZMD

ELienvalue/Eir-nvectop Anmlvsis. The eigenvalues (natural frequencies)

end eigenvectors (norral modes) of a structural system are determined by

soling the equation

2 Cm) jq - (K] jq{ 0

where m] a the rass matrix (assued to be diagonal, ie, DO mass coupling)

* the natural frequencies|qI a the normal modes.

Dynamic Resnonse Analyses. Using the natural frequencies and norial

modes together with the related mass and stiffness characteristics of the

structure, appropriate equations of motion may be evaluated to determine

structure response to dynamic loading.

I'ROGGRNUi CO:v?.'SIr:G S.-'AD'!E: A.4T.YIS SYST-W

I. STAR

The STAR program has two distinct functions. They are static load

analysis and eir^envslue/eirenvector extraction. The static analysis

and modal extraction phases are based on the "Stiffness Method" or

"Displacement Mkthol" and the answers are in the realm of "Sm2.U

Displacement Theory".

CAPAflLITY
*A. Available Finite ModellnC Elements

1. Beam and Pipe elements with shear stiffness in 3-D space.

2. Two Triangular Plate Elements (Thick plate and thin plate)

* . ?late Bending

b. randwich (Thick plate only)

e. Inplane (constant strain)

d.. thcar Only (Thick plate only)

3. Quadrilateral Plate Element (Iso-parametric in-plane)

4. Infinitely Rigid Members.

5. Sprinss, non-standard elements or substructures may bs

entered in numerical form, by direct alterations to the

stiffness matrix.

6. Hexahedron (Cube) Solid Element (Iso-parametric)

7. Wedge Solid Element (Iso-parametric)

8. Tetrahedron Solid Element (constant strain)
V1-C-4
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) * Cmmmonly Used Finite Elements C

I
i/e 0 I I

t
I

I
_ -

* General Beam
(2 nodes)

* Triangular Plate (s)
(3 nodes)

I
0% 'ID

A' * Wedge Element
(6 nodes)

* Quadrilateral Plate
(4 nodes)

I

(Typical at
*eacb node) I/

I

01 * Pipes-Curved and
Straight
(2 nodes)

* General Six Sided Solid (Hexahedron)
Vl-C-5 (A nmo ai~m
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ANALYSIS SYSTEM SUMMARY - I

(
I. STAR - CONTINUED

B. Static Structural Analysis

1. Applied NodartLoadings

2. Automated Thermal Analysis

3. Solutions of Frue-Free Systems

4. Automated processing of psuedo-static load or displacement

vectors as obtained from the dynamic response solutions

5. Element Loadings

6. Inertia Loadings

7. Combined Cases

8. Specified Displacements

9. Substructures

C. Extractlon of Eigenvalues and Eigenvectors

1. Inverse Iteration Method for the elgenvalues within specified

regions

2. Householder tri-diagonalization and Q-R eitraction for all

dynamic degrees of freedom

D. Output Section

STAR output processor phase computes element displacements,

loads and stress; and nodal equilibrium check. Options are

available to present the output In report form.

I1. DYNRE1

Transient response to imposed dynamic losdtnns are treated in DYNREI,

Input forelng functions may be in the forn of forces, Initial displacements

i Initial velocitiesvand base accelerations. Output consists of nodal

displacements, velocities, accelerations, element loads and stresses.

III. DYNRE2

Steady state frequency response to steady state sinusoidal dynamic

loadings are computed by DYhRE2. Input forcing functions may be In the

form of distributed forces, base excitations (displacCMents, Velocities

or acceleration:) and unit sinuzoldal excitations (displnccments,

Velocities, accelerations or forces) at specific nodes. Displacements

at selected phase angles may be processed in STAR for element stresses.

(

I
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STA, .UA -C -

K) n. DYNPE3

Response of multi-degree-of-freedom linear elastic strutetur-a models

subjected to stationary randot dynamic loading. DYTT1Z3 will compute

the WYS nodal responses, RMI5 element stresses aid generate response

power spectrIl density (PSD) curves for selected nodal degrees of

freedom. Input forcing power s1xctrums are defined as chapo of cpoctru:

and type of spatial correlation.

V. DyhRE4

Response of multi-degree-of-freedom, linear elastic models suvbected to

An arbitrarilv oriented foundation shock input. The user mv.y ent-r

arbitrary shock snectra. shock spectra compated via DYNPhE5, or call for

some ratio of the 1940 El Centro (California) earthquake SFEC'TA for

any of the directions of motion.

DYhMRE4 will conrpute user specified combinations of ABSOLUTE and/or

RzS. and/or NGRL sum nodal and/or element stress responses.

VI. Dr:REc

Computes shock snectrur values from a transient base acceleration time

history digitized at equal or unequal time lastervals. 5he user ray

specify frequencies at which shock spectrum values for displacerent,

velocity and acceleration will be computed, it turn for each value of

damping entered.

VII. MLOT3D

PLOT3D is a versatile graphics program for plotting star finite element

structural models.

ViII. PACKX4

PACK4 ray be used to reduce a STAR math model to fit a, smaller DXSRE5

procram.

IX. EOP

May be used to consider bottom out, tension only, compression only

members, etc., for the STAR statics problem.

V1-C-7 .
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1.0 INTRODUCTION

The report describes the design analysis of the additional shieldings

assembled to the IF-300 Shipping Cask Basket. The shielding structure shall

be examined for the impact loadings resulting from a thirty foot 
drop. The

cask side orientations used in the dropping analysis are 0.0-, 45.- 
and 90.

degrees, considering the most critical G-loading components.

A static elastic analysis of the topplate - shielding assembly is

performed using the static portion of the MRI/Stardyne 3 analysis 
program.

The G-load applicable for the drop orientation of the cask is imposed 
on the

assembly as an acceleration. The resulting external load acting on a member

is compared to the internal load carrying (collapse load) capacity. The

criteria for failure is considered to be the external load exceeding the

load carrying capacity of a member, rather than directly comparing 
the

combined stress in a member to a set stress limit. For continuous beam -

and plate - elements of ductile material, redistribution of the load occurs

above the elastic limit. Although the load redistribution is discussed

in the analysis of critical areas of the structure, no credit 
for this

condition is taken into consideration in determining the failure 
load of

a member.

The steady state temperature of the structure during load application

is 4501F. and the properties of the materials of the structure is adjusted

to reflect this condition.

VI-D-1



Stearns-Boger
F00A 62.114
REV. 4.75

JOB NO......

NEDO-10084-3
September 1984

/q�I�4J -
-

a Me
W#%l_

CLUSTOME~ PROJET

SUBJEC

.- "-.-.--.-,*...-.--.......... .4.........

44 
.a........

82:i

j . ............ .

-- .-- -- - ....... - 4 . .- . --

R A 7P1 r.flI 2 a a I a a Pie-- . ....

V w -.. r..- .--.--- -... - ... -P -- - - - : -01-A , i I 'I i o
M_ . - ; % i i i , i i I

- - --.--- --- I- *-- - - -----

I i r e ,1 6734. /6A /. ..........
. . I . .... .a. ....

)eOtii. . -
X~.1-009

I A

I ; lu I �MA-
_43 i A": i

. ... . .. .. ....

i
- . . .... __

. . .. . ... 4. . .. . .. . r .. . . .

- ~ ....... .. - .. .....
- I; 1 1

I_ - . _ - ... _ .. - _ - . .- - . - . - . .- . - . - . .- .. .. r . .. - -- - -- -- --- - - - -- --- ---

9.. ..... _ !; ......... i .-. ...I ...... -1 .. ..... Ll: ......... I
Vl-D-2



Stearns -logerFORM 62.114
REV. 4.75

NEDO-10084-3
September 1984

z.MA.;W
row, _ _

s. - __- KYJOB NO 5 F - . % -

_ _ __ - -.-vKUOJL-_T-;U=ITMr. I

SU8JECT

i... ........

L A.._ _ a _J_ _ , Li

I 1 * _ _

L I , ____ ________ ______ _ __ -_

i( E . e i~~~ ,i .. ,ai
- - . - -- . _. _ - . - . -._^_z,_ e .

_AT H A. oJ._ or- 0-

; 05J __-_ _
! * - /s - - ° v7 7/ -I ,'; .S2I _ _ ._ __

I jS

- . - . _ _ _ _ _ . .

____ i__ t$SX, ______/ ~ ___

jI ,_ __ I,. . . , ,, . , . j , , , , . g . Z _ .

I j I ..

I i _ . . . . . . . . . . . . I.................. ._................._._ ... .... _..... ..... ..._...... ...._

-A Vf-c,,^SE .- S =...... -0t. 0 JV, z 4... _ -p. PE..
:q

... ___ ................. _ ......... _ ..... _ _

I * . :
_ _ . . ...

I

I . I I

�OI9.. /A'�.
I A 1 I--r--7-- - --- --- --.._ ___ _'* I _
Eil1 z4....A....&7tS......... _Y I>/ IAI . .... .... _....._... __.., ._ .....

V1-D-3



FOiJ *2.114
REV. 4.75

Stearns -Zger
NEDo-10084-3 :

September 1984 m - PAGr 3

*y F.Y Ov" J. CH'K
_ 

_ .

JOB NO DATE

CUSTOMER PROJ R O--

SU3JECT

I ! _ *Afi I .at-

II l i i ! ,. I If } ' . I I -

I I 
I i L _ ! ,i+i _

__ .s:*_' _._,.- ......... ;/~~~~~~~~~~t ._. t.,5' 5- .. -£-.6. ..... S-.zY_........ _.. __

_ 77 P, j l 4 . .
______ i I_ L IL _=#~~w z __

__.IIV: .. , p.;g Pvew z V.7 ...... ..... -

- ~-~ .i .- ~pPAA~AR~~Z-....-.

-' -' I -

t~~~ ~ ~ I 1 
' .!!ti~~+-4

_ - - -, -
i i - - ~ t .,.._, ,_,

- e~Li~i.t ,Q .2 z I I* I

1t ! \ ' @;_--O-. - -4.-... - - - --

- L 
. I_ 1_.4{. .. 1_lg'__.__...

i~~~ I .Idtt........ SSr 4r _........ _

,. !1_I_ ..... !_._ ._______

-4-

L577FFWe6"i. cort ~441~ - :$ Ar6/..... .Z. ..

i | _ _ _z_- t _ _. _ *__ _ , _ _,, _._,_,_+. ,._ .. .. _ .4'
I _

--- ----= -;
I j I? r w g a > - --

... _.,

I .t _ !
.. I . . ......... I.. . ......

' I' --

i i '2 -lir; i i. i/

..-
_1...-.-. .4. ... _...._._ _ -......, _

-. _. ____3,7.

V�7?yoA .AfeWP £Es�W
--- 7...- i

. .

.......M.... -....... _

I I .......... ......... *. _-

.&4... t-
__ .__. ............. __ ..... __ ..... _ _ _

_I..... _ , _ I I_
i

.. . ...
* ; * - .. . .........

I i
..... __ I T -

-4---4 .... - '- - --- ,,__,j_,. ................. _- ... --

L._
i I . . . I I ..... .. . _ f .. _ .A... ._ .., . _ . .... . ... ........ : ._. .. .

1 1 . ,l,,,i .!IL.... _1|! ' I I I I
.., ..;__ .____ ..... 2 .. ... _. .A_. ..... __. _. .

V1-D-4



Stearns-Z6cogerFOlM 62.114
REV. 4.75

NEDO-10084-3
September 1984

NO DA

PAGW ' H

JOI

_. .e.^es
CU5TIlWMcF rn

SUBJEC,

i*,i;I , !. . I

j ~_,___,___ . _.___._ __...

~ixa

1_I I lfiL ,2, __D . -_-._--r

S, , , ,-- , . ,

i ~~ ~ _ __J ........ SZ._

1 _-;.5 -.. 1

I I i . i * i i i*,Si j . ~ ~ 2

- t 1 p ; . - . , . .. - . -, , - - - - - - -

,' ' if 'r~ ! I7A| t. .,?4 ., -,,i,_ ': i''

.J
!-- , , , i :

- a i rf 1 . -

- j f I 2D O ii ,

! < __t "T, _ Q 7 ' i.
I , D; I . * ''

,' , - - * - *__- _ __---~ _ __ _

*T 1r 2;0 IOA:3 i32.7 3
-/5X-3O35j ,/A"

I

~/ ;_--__jS .. 7S r2 . ....... .... . _.._ . ..... ............ ....

...... /,.. ..... .Z , .*. ..'.......

/0 .. ................._ _
~~~~~~~~~~~~~~~~~~~~~~~.._ ...... ........ .. ....... ........... ...._... ..._.

V1-D-5



FORJ 62.114
REV. 4.75

Stearns .Ploger
NED0-10084-3

September 1984 ' PAGE S

- L, 7.
JOB NO '

CUSTOMEP PROJECTR

SUBJEC

* I

- - U - - -- -------

- - ..................... . -- ------ ----- - ---

.i *. T *,* -

.z-v . .. sZ.G,1.. os,4,,:2 aX a} J7*,-, /2 /> /

4KFA t a7Ss? /2 /A, !.. .. .. ........... ', i. .. ...
V1-D-6

I



?ORA 62.I14
REV. 4.75

Stearns-raoger
NEDO-10084-3

. September 1984 PAGE '

_9Y- 44- A * ir CK-KJOB pi 0 r_-PW

_. .^"es _can Ir
SUBJECT

i . : : '- - ..- ___ .. *___. -

I !

! i IX xv o sX/o,,.

! r~. i 1 YS/W A ,

A, ~~~"..,i ,,;1,_z-_u7/t

, .,49L 05 *,*,A4 !.,

A/ ,W-S LL -_ 5Y -v_../ . /,0 2.- ,2.Z4
:iI a. - S Nz4,Y S ,/;.E

i I .___f . . . ...

' _______________._ ,a -9 :56-iS _ ___

EA t 31e. . , ! 9 - J3-ro-- ! I ...-._.i3z_.;,:

! i !, I j i . i ..,

- - : __ _....__.--

j~~~~ ~ aII- _ _
r~~~~~~Z i ,3 . .hi-«sF7 :3rg+ -,RZ% S-a---

i ~~~~~~~~~~~~~~~Ae Z |i!;!ji/R-)_ @7~o.............................! i <,,X7Z.2 ,62 /.a , ....................... .. n02 5 .. ̂ $ // ..J._P

ll-

L. -. Z . 2
II . . . I,

. ._.___ ................ ____ ........... _.__ ........... 1. ... _ _ _ ____ ...... . . .... _ --
; . . _ _ . _. .

1 ",-13; Z 7 's , 2- �ez --!.. /. 7. F. K .,, -7,;, ----"=L -�/g I � � -ii � : Ia M I . Ii
.._... . __ ...... V._ ... ..._.. .

.. .. .-. _..... ._ ...... _. _. .................... . ..... . _.__ ...................... . _

V1-D-7



Stearns -ogerVORIM 62.114
REV. 4.75

JOB NO-

: I, ; NEDO-10084-3,
I . September 1984" .

t % i

PAGE Z

RV t', &- v f CH'

..000,--- ----

%.Wm I WMIVIL rSiUdE-.I

SUBJEC

[-2 -, - -1i . r

- -.-.. .. .L. - 4- 4 - Z Z .- - 9 -/62 -/. r-1- ! a~9~ - /SZ'.-2F/._- .............. 3,- 2.a_- z. 7Z+ -.. 44. --. Z7.},

- ti.j' z... .7..2.. _.. .. ._.. _ .

, !, | o ;, i; . t ! § i ^.._..__...._.. ...
I L Z.:i3 $'93 -5

_ | _ f }s/~D ....... a .EX k . .. ......._.5zv. .. ........ s D
_2Kr 574 ,? 7 j 077' r. 999 A ffi.XVe.A'. FO E

j ........... . .. r
- - --A-- J- -A-.9F-'ZY--bd ~r

- - 4 R/41el -.A&/~ 6 4I~. I I~ - !7W~ ../A~ ~ 7~ P/~ ..... .D.......
., I ! , 3 s.-s . .o... 2 ._ _i . ._i._ : i -

WY w * .- -- -. -- . 5 - - -4.-- * --- ? -Jr. -27 2, ,2 - -,

I its.-atrRN>D++~~~~~~~~~~~ ..............._._ .| ._.__ .---_

~- - ,r / ...'l.Cvvz1.0ESOzD c..6,.,.. wE .. ___..._ :S7*~ '

- I::_. ~WA ..::.. :..___

t L.!_ rHJ2
1

.J.!37;" --. 5. -- LL1L4/!.J
_JL i ! ... .....

._.__. __........... .__ _. _.. .... ...... ....._..

_-.-- ,. ji , _ I ...... I ... .....-F..- A ..........I..... t '

. V1-D-8



Stearns .1ogerFORMit Z.t 14
REV. 4.7!

NEDO-10084-3
September 1984

NO DAar

rta~ -

_8Ya It CH't,JO0

nD- ----_. . ___ . . __

CUSTOMEP 1I-VJ:C -

SUBJEC

______ -___- ___ _

*.. ! j , ' ' , i : -I

, _ _ ^ t A4'3.|2S Aur" n . __ _.__-

+ _ t~ , ;L82' 020f ,o ....... _ __ _

_- JliA, _ ''

B § ~~s- . .X3:..2w^ ............._'.........._

~i . -__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ ._,_._.

- �_V44E ICr_ -A_ I

__tl - i
I A��'9.�iIJI4. St

- - -. �--------w---�----- -

.7 - : = 5' Ozz ; .. (.; 3.£125i+ - O.7_v---
* . .. . i- - A-LI " 2.

i ........
I I , I

, I ;__ __ _.._ _,_,. .

i I _ , * _ ._ 2 i j.-F° .Stg~

i__ ._._._. I * i _ _ .7. . . __

j I_ :,. .,,,___^^_..X_ _AJ_- *_ J 2

. .-- S I- ..............
_ .__ _ _ - .__......_

. -*-- - 5 - - _ - -- -'.-.-'-i -- -w - -7

-. . _

). . Q . ............

. _. ._._. __ J.u.... .. . ......._ _.0 _..__..._ ..

Vl-D-9

I _.......... .. _, ........... ._._.

.. _._. .................... ... . _. _ .. .... . ... .__

_'_
i



F01 42 1 14 Stearns-Loger
REV. 4-75

NEDO-10084-3 --.
September 1984 P4e. ,

JOE NO DAT P EY ,<'ZCI

CUSTOMEP PROJECT

Nws~j W.

~r1T~ ~ ....- .... . .......

i/ Z ___,_ ___-_

_- -zys, 7 - . Iat>>............... .....,

_ y- Za2 d V t-024;)l~ -/ -~- 1"P -~ 5--- v ---

-t" - - -- ' " -''' ---"--.---~--.---.-t----* ------ -F*- --- '-- -'- - --

_ _ .EE~ .i =.~~v =

-- 
1  =24! X~w 3 ...L....r............~..u ....L........... ........... _ .-

S 1 ' .2 5

__ ._.._ .... t .._.| ._.il__

, Iii~a~.Fs t=s-z _.' ./.XI. W~ ./ ./... ,V~ A'U .J. .- r. .. 7WaE . covV/V~c~. I//

- _ L AE AI....h i. . A...... .. 42
-Y- AJ bei Ai00,CjC^F1 Ji Ift Jo AZ'}Z} } AoOj o-'- A,,PP o -A

!~ ~ ~~~~... ,W. P v>~y___ 1_____
4.EW V '~d 4. w 6' w £ XD .W ..J .XE' /.V.................-.

_PA. 1,41ei . 6 P. A

48,.t;6> . . . ...- W . O vI P ..._

+ < 4 _ J >4 ~~~~~~~~~~g ~ z -v z. ./. .................zw_8EE..~S ................ ...D..._
_v . . ... ... .32 . ..7 & ...

IAZX - ,---°J2---- rE-vve'/ Q°'vg- ---

I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ .. .........;..i- _ y xp ---- -_-*------ -

I.4

I+-- *. . . ................

-+ t, a . . ._ a 7 ' > 2 . .. ,-,.. . - .... -. ,-5._... /2, .. ZfZ0 k .t....

a. ', -.4.-27.3.2..+S..v'~ - -7 -. fU ._ _ -

,I~ ay. n a . . . .... x . a.t.. 0i . ,i. ,iWl:Li_.

aL a * g -t/ , x .pgzCz,; aSE }../oz
L_ ,_.E .Z'/,..T'RTA._ _,E _ _L _. _~' _._ A~ -z~l ... ea~s4:"_.

.2;5X4*~~yi2,oi-3, . 03........(#E. .. f/a ...._ _.. ....LL._I t .a: 7... LL.l L.. ii_!i 1, Lq~t~~ l ii !..

Vl-D-10



POWd $2.1,4
REV. 4.75

JOB NO.

CUSTOMER-

Stearrts-iMoger
I'EDO-10084-3

September 1984
_ _ _ _ 3

PAGE Z/

t._,e FC-

_PROJEI

SUL fJLP

i X! T -i 2 -
I _.

|~~~~ ... ... , 1 60 I A I .GJ.D ........ ._ .:___ ._ ...........__._ ___

a , a

I.

I . ..0e . A ./ - _ _ _ _:4 __. - .

L i .. c iL=_,MA-.
I2SL /1V J6Z42:/£L3 2/- 2/3. *____

I~~ ZA•.at*Id _ Sv/ia-,.grii~N/o82 .. x----*-*--

1 1 ', ___... .. . , Xi ==. /4- , °,G

LKLL__,_..............__ .......... __ -.. ... ._ -. ____._

i i 7;|: , :9~ * * . . ' , '.' ~ ,/ ' '
- - '/cD --- ...... -S -- /,6 -~,

.--- - .r_~e.. .>t - £- v__

i |I * . ' ' ; ' ._ !v'._ -
-: . - .7. 9

+_ ________ 1 ZSC'35~...EMM:2O r~.=DOJ$. A.g

Jg4/#LbS<W! G~w<99gt -EZf> 0f"8v'y~? -
t e.=Xt F.. 7.4/#.g >~^//g r.....................72Z. ,v'2.. ;Y.-__

4ZP~2;_g A ............ /X Of n.z ...... _.__.__. .......

a 4.L ... / .p.Dryfi9- ._//AL-
I I -. " -1 - - X0

I I :-;
,~~~~~~~~~~l Z ! .__, .:__ ._....................... _._ _. _._...... ....... !.__ ___._____

. ...........

Vl-D-11



Stearns-BiogerFOAM 62.t114
REV. 4.7S

NEDO-10084-3 I .
September 1984

//PAGE_
e~w M < t-o

I I

,\-� k
Jo0 f,10 _ TA- - -.

CUSTOMEP P R O J E C T

sulBJECT
_.._.._. ._.

I **I .. I

I I I i I I - - I I i I I I 1 I I . a
.

+i °--m~, 2 " ''< ; =s) (z -- z,:- , 1 -~
. 0I .. __._ . . ..

Ills. - IJ-I-- _ .,-t . ---- - -*-

- ' -.L. -V4 . ...... !

Ad, ,, tt I/ ., |.

__i i 2_ a

7 IO

........... ..i. I I j i , ! j ,' j j , , , j , , t i . ,

_..;*__.. j_ _.. i ._. ._.;... ._ . .
,V ..... ......

....... ......

Hi'- 4,sS-/tgs; 9..7- - j -/

,' 4er-_41PP1Vk---X -_ 0WY04A0,6__

- i i ' .~.... * , ., I. ..
--. _ __._ ............. _.__.__._.__ _ . _ _ .

-! T iLj__14g'S L9 V'/6? 1_' - _L 40A/ . -;

I a.
I-I- t.AIIM7- Ct./_ ....IzE:2 . _a .oavg I.~:wXv>. nf s .C3*22D

a ..... -gaF 37 ~ j~a> .......... .

; jF i , a

-I --t-t§,,i -- --

L. if11 . .... .i i _ , 1 £ 1 ._ --r- ---- ----._ _ _ -.................. .... _ . -[ _

, t-_

I f I a . I

.; - - .
..- ....-...-. ..-... . ._ ... .. . . ...

t ! ! _ . ._..._.___...__*_ ....

' I I------Y-.-,-.----- ---, -*-. .-- - --- '---" -- '--.- -.- --- -
I . i' i 5 I . .,i f [_ i L

_ � I _ ! ' . ... ..... . ...... . ... .....- -----*;- *-- --.- _---l-----F-- 
-4 ..._*_ __

I F-_ _ --* 'F--

f **j'**j--r- a liii * .i --
- ''-''T---'----- --_ ----- _ ._. ,,j _

I ! I ! I I

.. '_ ...... i___. I -............. __ -. .. __ _
_e- , _ I .. -- ,F-'---*--w

I i II--I-l------l - I -k- i I.
' -- T ' l -, . : ;

I

I .I.... . I ..... ..L
__...... . ...... __ ...............-....- L .... :,, _.. . ...1._... .- - --..........-._ -. __.__----__-.. __ . . ._..

V1-D-12



POW 62.It4 Stearns5'ooer
REV. 4.75

NEDO-10084-3
September 1984

NO DAT'

PAGE a2
_3Vgt L& 2rCH-KJOB

t eT^ - Fa 1ss>. IF
CU:^1I WM&In rna

SUBJEC

I . . . ; i .. :. . :

_2. .O 6 . _ ___ _ _.. _ _ ____

.LAhZDA�AA� 4�9, �-77�___ ___

- . -. z� �wczz� - r#�'�6�. //12Z'6 dI-'6� .z
- C A.

4I4LA �t/ k�hL (AX�6 �4�4S�' � .�

�rr��r �d�fJt�ZJ ____________________________________ ____________
�1�t �fl�#4 rC* * .- � -.

.... _ A2._ .......D...

._ ..23g .ivJ A.3 .... .iV.
J. /6. 4 1 A v-. . .

S.93./AL.
II! ____________-....-XI

! j . . I . -. ,F _X

I

, F I . : f
a ...._

i

_ ____ _

| ,. ,_ - - a. I , 14 CL
. .

* _ e--- ,_,.,_,

-.. *-
: .. . t 2_. _ _

! ! ,I vJ 1.4
I I ,, , ! I... __....

.. +_7.7z~ a. _
e- ..

.3e' -. .. ,375"j

_1l 1 , -.-

.

_.__ ._.

#y~ fi __

; I _-_'- A.___.. ______;______ . .0 .. ... ... .

;L.L . .._JT .7-__ .A7'...._

I.-- K.. A! ___2 5O7_ - _ _

..3.0.t .....
! i jI

-4-.

~ A ~ 4 Z ~ A / ~ .. 2 ~ -

__ ,.__._ _ .............. .__ ...... _ , .... _ _. _~~~~~~~~~~~~._ ... _ ...... .__....b_..._ . __ ._._ _...__ ....................... _____ .

i i I .1 . i - I I I

V1-D-13
_ ...___.__ __._ _ _._ _ _._



Fro, 62.114
REV. 4.75

Stearns.Lloger
NEDO-10084-3. - .

Sentember 1984 PAGE AI
. _ _ _

J08

cuS1

et in

NO OAs- - iY. t<,, CACH-V

TOMR PTPROJEC

*es .
I>xt

* r .3~ , r -, - - r P -r--* r -- , -n----_---*-- *.* -

LILI I I I I i 5
__ 4 g z t' '~~,- ' ________ 5--- -1 _ _ ?- -- -'! - ;'- - ' .- I -? .

-. - .5.__5,.F2- ai . r.o .......... ......... z .a.q .,0 £.6. ._. ......___.. '_

_ .i i. _...........7 ..p 0 1. .........2.. t ° 2. -. .....- - - - - .-- . - -- - ~- - p- .7.....I.... o -q 4 o 4 A...... -

Alta .P5'. _

I O t . I t c

_ _ t- r t ~ ~ _-t--.-.---- r_ _t ---I - -I.tt: 2 i7 i .

X tv0.- zf-i . j i i . .. 1. S j ...

! * I *V C I I s- -- ' ~- - -. -* : : i.

l _54 zLL a.4..L. .4..L... .L.... R a -r } A d,.............

!! '--._........-L-____.__.'_i ii ____. ... ._.. _

I

... 3 i ...... .

.... ..~4 .... . ... . :.. _:.. ::..... _.- ........ ff i' . IN

...... .. .... .._..... . ._ . ........___ .._.... ........ ........ ....... r I

_ / /07ZEp.2S. ....................... @ rYZ-: /25/v. . .- . .i .. 3 .-
_... . ......

L . ! . ...r . -. .i - ' . ..-.-.-

V1-D-14



FORM 62.114
REV. 4.75

JOB NO-

Stearns t-oger
NEDO-10084-3

September 1984 PAGE a
-_Y__7_ __ IZ. -_CH

.W rVli rnn

.5Q~w;..

I j I , I_ ___ _ _

! g -i -m 7 r. -z= z=z& x ~$
i-J.-j.4AF

i i - i ~A r, 2 5 ',,~ '' '.'i2 .'/, . '.. '-@ ! !.,r '. _
I ! 47 w ._# X. -._ j. s . -_.. . . . 4..9z. ,' -

LI -, -. , Z2 .~ . /4 xL .: - -
Ii,_I_ __!_._,i_ _ _ _ _ _ _ _ _ __i___:

. ¢;; f4 _

.. r

_,S.4
-Al,i ,.;

.. _.___ !

- HP. .. 4 _ ,
i 3 i '

.. *--_P---f@_-- ............. _- ; :

:' .7AV". I

t4 U1- I6

L -,i i , 7

i -0 ' -,-O--- : ' i . .

I , ._ 3 . . ,F j . , _

i .' I

ti j... ..........-ZZ-0.

... . . ..

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

Vl-D-15



Stearns-OlogerFPMS 62.114
REV. 4.75

.'4� - . I
rI .: , ,.;� I NEDO-10084-3 '', ;

September 1984'
PAC, r 12

XY 4,j'L-f'o,.yrCH'K
, f"JOB

mg W~v.

CUSTOMER- r KcjJr_%.;,1

SUBJEC

f I

-2- - 7. . ... 
.. 

......+ .f-- r' -. 1

2IZ&

AI1i1 a

I l l a l a I ,I T 1
a ~ a 1 . .* - . j ii I - - - - ,

.a....... .........

.......... . ..... . .. . ...... 7 ...... a..a..

i I
........ I.- ..... -- - . ...- __.. ___

Vl-D-16



FOIN 62.114
RMV. 4.75

Stearns.r"oger
NEDO-10084-3

September 1984 PAGE &
409Vl C/a:~

J03 Mae% Pna T

ot .e . ^"e. -- ----
I . r4L. ~ I

SU NJ C

I .

_j; O.. °; D., ........... I !_*__
0~~~~- .!- _ .-- L . ; ; .

y 1 i33 :;e.3''"-
3- ___ ___ ___ ___ __ __ __7._ _ __ _ _____________* ___L____ _ _: _ _ _ _ _ _ _I A

I II! i ; 4 7 Z -i- _ ,. _ ._ ; _._._ _ _ _ _S

- - ±.7. -- ,2 /t . L.i.
i i ! i . . ! . , i , , , : . , ; .

| B ! ,R
W 3 S 7-SIA/ _

3A, F- .

.- I*-LA-

'- *' __ :- -t._ __

,_ i X1r- -- __,___

I .. . . . 4 F _-. ._

KITht7: ____ I

t - - .g....3 .... X._. .. .. _, __.-._- -- .. - ta - p

I! i * 1 i __ .. '.2_ _ s ..*, _ __

1 , i. i , s . i* . I _ i. i I ~ . _

Si

i
i ! . ' I N___1

rF I
i:

!
-A I - I _ _ - I ,,

j .,

Vl-D-17

I i Li_ _Li
... __ _ .s ._ ... __._ ................. .b_. __. _ ............. _ . ... . _ . _ .... -



FODI 6 . 1 4
REV. 4.75

JOB NO.

CUSTOMERL

Stearns-floger
* F- -, 7r

NEDO-10084-3 t
September 1984 PAGE /7z

y r- &t. a.-CKl.01DATE
-

PROJECT

SubCT

- - 1- 7 : I
--I I ' tt: !- 4 _4i_1L_ i- . -- 14 1

_ --- - +iT--

_E_ P , r. * .- ... ' . ..

, Ii .. _, .. . ;-'.. -.--...-.... ....

_ __-_- -- - -----------

~ , __r__

''iz-il~t i.. r -J

_. 
.~ ,.. 

_ . ' - - -j -- 4-.-.- X - -

_ /f _4 _ __________^ £./ i. 2 .-. _ _

______., ______I A 4 1 -- - -! ,' - -.

-z-t-2-'Y _____ 17 g- < ~

_ _ -.---.. * - -- J- 4 - - .- -
4
- *- -

__ - ,. ., I, 7 * $. I .I I * ,_.A - ^ fla

_ _ ., gs f . --- ..-.. -.- ...- . . .. _ :. -75-..,- 7. - ...

-I. l ---- & - _zgI r.t4 t | rt f/ P--

_~ ~ T I C i: = : _ _.~W !. .t

i '' I I I Ii| i I , X !|ii

- .~ 7 I . ---- rr-Iz-rl-,--,- -

I I IIIii~~~t-- I------. -- I-,.------.

_ - r~ , -ll-j-,.-i-I *j*- .-.-. 4...-.. i.; - .r -..-.-

__ t i :- is -*t-- . -- -- ' T--1---*--' '-" -'~- "-**'--_-*- t, - ..

I

K>
I . . . .� -

V1-D-18



FOFN S2.114
REV. 4.75

Stearns-Boger
NEDO-10084-3

September 1984 PAGE Zs

_EIY aS PO75 CH KJOB KI_ rb serUA% I

CUSTfUw= 3D t0% fiW
___JECT - r- - .

Susiet

I 1: i! ..- __
I~~ ~ I ,. ; pE r i i' _!

r. _' ______ ___ ____

_-__ j __ _=i

is I_-_ . ~ -_ .-

-T . I I1- _ z _

I, - - .- i i, . B j. i. -. .---- . i . i

|9 ,AL i. ~iD .9 d. - i - * _ * ~

I }t. tA J#>.:-2t ~_<o .w.s ,.

'kJ
: . .; . .75tfiP;--6g_._

* i 7 iil,

*l -' - | _ _ ,Y --

!~~~~~: .. . .,j _ L _ .....
--. _ -. ..-.It..--..........- - .... -. . -.

,--_-. .. -_ ..-.. _ .

l I ! ' I -

!j ii i ji i' . 7 . ..zl I ! , I

! ?. , ., ___

I ii.-i--_ -. _-._._;.-........ .......... --.-- -.-.-.- ..- _~.. .- .- _. -. __.. ..,_.,_,

! j I ' i . . I i i ?I . I. ~- . . -.. - . -.... - .. ................. _ --.. .__. _ ........... _

T'~ I :§-I I . .

i ?. iI *I I;| t. ' --- '-----.- r.....--.,-
i i i i i I 1 l D L I ! ii , I!:

- - - : _1 . .... . . ... . _.._ . ..... _ , . _... _...... .. . ... __._._ ......._.



Stearns ElogerFO.iM 62.114
REV. 4.75

~t :'I

.:

NEDO-10084-3; : -. F -
September 1984 . PACE /9

r YV27 H KJOB NU- UTI

CUSTOMEP PROJECT

SUiJECT

Ii......... ...i _.. __.....

a...to.S .. .S...W. ..........57 _ -- r -

I : j , * j'-t. .! ,--.-.. -,_-- -4-- _ _ -

I L i ,

-=X -- ,eZ- ;A. 7/.. 5. ....
- _i , IM A 0, , A __.__ ._ ........ .... _. A., 7f.

Ii I

_ __ _-----,- .- -.----t . -i, ---
i. -, .. .; .....

t.4f75- 4A02 'Pilyy 4Jr( t.. 2. -

* - io A.v 2 2'Az' ow -3 - ....-...- X A ...- _

I4IIII ___ a~ ,_.¢~f/._ OZk JI. ___

- | ....Sja, .. Eis ~z ......L.-.....- 4 ± - ?2 . X.1'. zy vER

~Lit.-~~. .. ........-

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

. .I. ..... ... I. L. . g .L....... .L.
V1-D-20



FORM 62.114 -
REV. A.75

J01O NO

CUSTOMER-

SU5JE_ -._

S e arrs Zioger
NEDO-10084-3

September 1984
5e

PAGE 20

rY ,& LI -;V!:j: _HMI.,_ ,-

!PROJECi

~~~~~~~~....___......._ ........ _.... ,

I

! 0 4I
- _ _ _ , .C..... ....... . ..... . ..... .. . ....._,_

_____ _,__. _ ...... I . . . . . . . . . . . .. ____....... _ ........ _._,.......,__....__...._,__.__......................... _..__.. ._._....___ ....._

: .z.,, _.. tW... 1.4 M fi+. 3,0/....... ...... 4 j? , /;.%. m ".,Xtcs

-/j. .p ,.,6 ;A A

-----. _ _ z- zrt-- ts7 - -,-

j . .. ./..

... _ /-__= .. . . .............. ..... .. ._

! ; _1 ~~~~~~~~~~~~~~~~~~~~o - , r 5-.03 _.._ ......... e. s._.....__

. ....... _ ...................... .... _ ......... . ............ ... ... ._..A......................... _

: ....................!.......... ... *-_....... .... _ ..____ ......._........ _.__.... ...... _,_,, _-_._.__ ._._

~ & ~ W P / A 4 2. . .. .. ... .... .. -

. . .. . . . .. ..

- ------ - .rt .......... ,.4; ... ...... 5 . /,2_ ._..__.. _ .._..

2 . 2 2v* ..... ........
. ........... ....... . ...... . ..... _ ._

Vl-D-21 ... - -I ..... ....

i



FRO. 62.114
REV. 4-7S

Stearns .lRoger
NEDO-10084-3

September 1984 PAGE 2./

Ea Z.4*-t_IsnP MAi_.D

CUSTOMED FPROJECT

SUBJECT

_ _

a

. _ I I

.2 a5 /S._......,.,........
. ....-.- ..... .. z. .. - ......

* . I_

_ .-. _ .. _...._,.. .- . .... - _ -

. . ..

i I

.._. F ... _..... -
_0 7- JZB/x 3Or,75y ,2zq/x X,5K ? 7 -

,. , , I

0
...... __,_:___.

Irz - -z{,-.

...

.

. .... . ...... - -

, . ........ .............. -.

I
. ........ .. .

V1-D-22



FOR 6? I

REV. 4..- -

Stearns -2 oer
NEDO-10084-3

September 1984

DA- e a,

PAGE 2'

BY ,, , I ' - C H IJOB NO-

CUSTOMER. _ _ _ _ _ _ _ _ _ _ _ _ _ PROJE-

- I . . .i

L_- I -_s. X .D ... ._ . _ -_ - - - - -. - -. ____ ............. _ __.__ ___.
. -,_ _ . .... . , ,

* 5 ~ XD> I/M ____ _____ 3 - G ______ __

I | _ '_ , | ...... _ .= _ __ ._ _

I - . - . - -. _ _ i 2 - - -

r . -- >_

I i3

|: . 1 Xfi ,5 a L.<_o _/___ _ _

, .i

=4_e A = Z . 7~= = E A A -- A of It
_ ____

�6AC� A4Z �f ZJ.3-�ZZI.�3� �

-F----
._ ._ _ ......................... ___ _ _

i 7 i ' . h .............. ... _ s_-__r,;CX2.--.Z._.S7J ........................... _
..... .... .77

. .... . ...... .....

'$, 4~ ~ S^4P ._= T -;¢~ - rM^ ------

. .-........../ ........ . ...

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

__Z7 ... Se 9 /i34G-3... .A 3.- ...... /.).. .. (FiC/D ) .. *. .......
-- F_- -R4--Ov/O04X 1w -7rz _ t jOX+ S § ° /2.... ... _. ...... S .. ..

V1-D-23



FORM 62.114
REV. 4.75

JOB NO

Stearns Roger
NEDO-10084-3

September 1984;:
sA We n,

PAVt E

r1 :2geZ CHK
-

KJ
_B,

IGJ~ITJML rI1vjj&...

SUBJEC

. ........ ....L. .....

r/

ZAex p P J! PZl IC.. -....... . ........... . .-...

~~L j

... ......

Li Wil OF-CAP/'2 I i

i

j
__ ...

* .. --- -- . .. ....

k'FJZCh'r tICA
I _- .. -- iiiiii.-.- .. .__ :0f~ ,,.,t.J...r. ..W - 4. -''-

a - -- # .' rr.i- - *f t - a.. . ._ 5,_| _

-rL-I .- __ _ £E7.s_ ._ _ '_ ,{,__ _ _ __'_ ___

, ~ ~ i I h, , '

} X v -|---T -- 1-- n 1 1
' '

I I a a aJ

F�f *M I � $ ff -

. . ....... ..-

....... . --

50/14"p-, y

IFUPP-lk�-75D

.; 7 'Fill"Z)

...... . - -

I " I j . --- II 
-

: I ' ! , S_ .... _. _...._...._.._._.

I

- ~ - - 3 ~ 6 ~ / . 5 4 / . , . ~' . .. . . .. -* ..- ..... . .. - - ----

*2- a

a a ~ /O.751 A

.......... ...... . ........

V1-D-24



FO~m 62.114
REV. 4.7S

Stearzis.Ioger

&NE]JO-10084-3
September 1984

____________ATW

2 4
�-W-

.8 49eozl- CM'KJOB NO......

V.Ubf _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , . j j c I

5UBJECT

... . .... . .....

... . . ....... . ..

I - - - . . - . ..- . ... . ......- . ..

..116 A ..I... 4. V4 I

A z. . .. . . ....

- p- .- ~ - - - - - - - - - . . - - - - - . - -

.... .... ....

/ /. k z x ( ~ 7 ~ . h . 2 /W E0 ) W .-~

,,eC-A, 74VP71irV tP2VW
. -.. ......

Iz o',AP ~ E . 4 w . 7A' rir~ ~ 9 - 9 / , 6 3

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



Stearns. nlverFORM *1.114
REV. 4.75

NEDO-10084-3 -. ;-

September 1984
NO DArn

_ _ and Lr-S

PAGE 247
.SY 4.419v CHWK

JOB

CUSTOMKE 1

ISUBDIECT

- - . ..... . ......

-~Rl f 4 -4 -r XMe a IC.5r A7

Put' liiiYAi 1 ..A

* ... - - -- a ~ - -. .- - - .. - - *1~~ ~*~*. .. . ...

... .. ... ;. I7

...I.£.- -. .... . . ......

1 :.A....... .. .............

. .... ..... .I - .. .. ............ !

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

a-- 4- . ..... aI I
-- 4 t- . ..

F__7
4
-f--H - -- I~ +

ia
I

i-- "'r--, -

II- I
-1- ai

I i

I

J . . . . . . ... ...

.. .. ..I
............. .

.. .. ....
_- , - - -t

I I

V1-D-26



Stearrts C~ioc~or
RtEV. 4.75

NEDO-10084-3 PAGE

September 1984
JOB NO ~DATE y .0,-HL

CUSTOMEW ~PROJEZ7
SUUJECC

- -
, :

a . .......7d -A . Z .> 4 ' ~ %~Z

* / ~ rc . 9. . ..... ----- -- _

. '~r. .. .......

xa
.SX . .*.. ..

.........7 ~ zr ~ P . . ........ -. . .

....... .... ..



FOIN 62.114
RtV. 4-75

Stearns Eloger
NEDO-10084-3 -- 7

September 1984 f PAG 7
- -- ay !,1,,vl- C cH rJO0 No

CUSTOMEPL

tCTo ,ru

DATE.

.PROJECT

---- --- ----- --------

. ... ....

,_ _ _- -. -* _ _ _ _ .- . -.. .-.. .-. L .
_ rA9~~ _1p~/L/o 2F .~~i r! 1{ __/._ _i ,

_42 G . :@ .... . DS .Of'.61zA7 .... . ....... .....- f&~f ----'z~i~ ~';~7----

__' ~ ~ ~ ~ ~ ~ ~ 4 * A-e---- -dI1/J -T7-~ 7/-As~~-~~~-~-~~~~

-f- _L . -. 2- . 3 .w g § -4W~A~ }.

I ._I ___ '_a _ __L a i _ r-.-_ _

1(_(L. .a-'((~ *2/.fG1 /i'io / Cd 7 -'- . -Li"'-- ---- _

i i i, ; I ia - i ! i
._. ................. .....-._... .._.._._ _ ... ~..-....,.......L.......... .. } . __ __ __ . - .~..-.... -. ... ~......................... _., _._

-i - 7,}_.Z. -ZDtY -- i---g--|l -'-- .- ,-

~~~- I- - i -- r-4- -- ---- "-.--n---i-4-------.---.-...-...,,,,,,,_

.I . I '
| *1r- -- --- __ 1- _-_ _* *J- ** ---- - - .......................................................... .- ._* ..._ __. _

4~~~~~~~~~~ t Io<-XV-R-. r3g$8+ ;t_.

K ' t *- a ---- -- 4-.1I -- ,_ ,_ , .-..... __...____._.._..__. . _

I

'K>,

IIi

II

Ii

1II

6

.z ..... ... ........ V. osX ..----i........... . ..... .. ..... .!. ._

. _.... J. .... .. . . .. ... .._
..i....... .... .. ......

...q.... .. ... -/3 ........ .a ........... . ...... . ........ .
I' /m ; I. ...........

--j-i -*-.. . sp g -- ,T . .-- ' -'- '- --".''-' -i'''' /.''.'-A ('-"''-.'' ' 'v-'- ' '-) - '' e '' - '-' - -- -i _ ! _ 1 ,, , , _ , .. . . -,, , , .... .. ........

...........

V1-D-28



Stearns-Ploorer41FOMW 12.114
REV. 4.75

NEDO-10084-3
September 1984

PAGE 2

J03 NO -....

IIUJL----iluir.1-1F-W MAvvnr_

NUINJE~

~ / Z ,~P o~zw7LA/ 4. ..........-.

. ......... . . . ..... . ....

. . .. .. ...

- - . - . --....... ...

... .... ....

,r__r . - .l.---- .- ..... . .

_____ ______ ZiX
4 5

.)XIA ___

. . . I
a

.. 7. ........

- A ~~W ~~'~'A / - 9 - ------ -, r 4 -------.1?~&v~r,~v/~ 5J~ V//' ,'gp . ..... .. .......

- 1 2A-/ OA AC7-a~e (nF P.3oR
. ..........

i.... . . ....

-..-. . ........ ...... .. V 1 .9 ... -.. -... .- .-. . ..-....- - . -



FOMA 62.1t4
REV. 4.75

Stearns .loger
NEDO-10084-3

September 1984;'
NO DAF

PAGE W_

.Y CH'iJOB

CUSTOMER PROJEcT

4woUrJZ aT

W~~ 7r¢-.7NF t --Flix x;[L---- -XX
T j4  sA . . _iMo .p ,e5/ S - .90 Ev~ . (/) ...............L,

, + . . z , . . , .. . _ . . _ , .

_ -~ -- + --- g -:j I-0-

A i-F *sw~~. . a- ~
_ t- IS<. ., _>._-ADaE<3 .__

I i ! I I ; I _ * ._ il __ i_ . 1 _ _ --

..~ i l , . T: i.
- ~ * - !:'- *' '..-- * * & . :! '*::

_ _ _l *_,_1 . i_ _; ., .- !-.--.-..

_ _ , I. ! ..... L.... . _is... LL.._......L ._1.... ..4.i_

. _ _~7 i 7 . r r

_ I - , j J - '-, -- e ,i !

iaf _-I<f - - t ' I , Z ,

i~~~~ _ I - -F-t*+ - --- t

_ - _zI s D i E _ FK z^ E r w s i

_ _I ....... ~.. vVX t ........ ..

_ _ .2_L_ __ - ..... L......... ...___ . _ __ ..

- 7 . _ ~ / P - P 0 4 6 ' . ! ~ ~ i -# p z ' -A r ----=---
_ -7 r t .4l- , , - -. £7 - "'. 7iv .. 7!fiJE ... '

e~~~~~ PA6oE (r~ p. 3o p ---.. t .T~ l~t ~ ~.tt~-~ ---

I~~~~ ~ ~ t * a^-- -E!14irrr-'-!.-----I_

l 41

j a .
- Iii

i--.-.......
I .

. , ... t.

, L t. ..... . .......... ....

........ .

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

L i,'I ~: . ..... __ ;. ......... -.-. .-. -:

I-- -_ _ _ -*- - i------I ...--- -- t- -t--:

!I I i
... .. _._ ........ _.. . _....,__.... L .. ..__

V1-D-30



FOFfd 62.114
REV. 4.7 5 NEDO-10084-3

September 1984 PAGE30

.J09 NO 
DT

CU5TOME

SUSJEC PIZR9 .*¼'./ - 4'.A3,

-a

-PROJ EC
I-

-.-- ..-.-.--.

.. .......

- .

-.. 

......

jqO$.c-.-V

... .... ...

* , 
~ ~ ~~~~ ----------

__ _ 
-- .- --

.aJaJA

/41. 4.. .OPI~~~~A' 77~~q 71CV .- ."____ 

-- . __

________z/*.~~~~~.O LZ~E. - ---27211%7K : __

i :: I I I
.. . .....

: ; I

.177qa_-.-��
f,_ 11 I I

... .... ... ........ . ......

. . .... . ...

4jr........... .. Af: 9..''60-3

Vl-D-31



Stearns-lBogerMORU 62.114
tIv. 4.75

i ,, I NEDO-10084-3 , -
September 1984 PAGE I

av -._ V.< e71_ r
JOe NO OAT- of

CU5TOMEw , Mu^ir. .

SUBJECT

iii I17 .r Li ;-, r ..-- --
4~~~~ fj@jrklf . ~ s - osi h-r,- ......... L._i.

__i __ rpl. 'SE.3
_ _ IRJ--7Arkf v .. 1AI MI yDl.

- >0 - ~1J i -GZ0 Arf D S f6c)

_ _ _ _... ........-. 4 C , ' .3. _...._...._.
-- _ _ _- _ _ -I ,_ , I, i __:

_ IL I I I -t i S A E . l.lQ |- 11 OP,_._. .-._ _._
__ 7-...--..--'- .- 8D -. !!20F_._ AC!C.L_ _

-_ _ - - ITM'i!,~A __ _ , - -6 i 2 M' t _ _ _O._ __ ._ _
_ . - , '.. L2i_ IE..1,L . ,|,|i.& ! . P/

l~~~~~..~. '.---- !--.1! 4 e__~_._

- - , it' L2.L -, W 21V 7 /4ovrr. 2/1 a |

- I ' I it i
I * t 4 ii--t- ,- S, -- l;- -

_.. .-- ii !.. r~ -t,.ii-- -- -------

IF I

_ W........................'_........................ i............... _ ' _ _. *-__

__ _ TPPi._KKKL--r-i-..L "._ ..1 1 .il+ i ... ..
_ _1 41i- |- a-' - -l' -- t- '- t-- ' '! " - - n - - L t - @ t ' '' I---t -'-l''

_--r~~~ --. -l-~~rr---t;r- t~t. -i..- .- ,-, L-.. 5J -_--_-_

I

!......
__ __,...... ........ _; M_-._.'-. ..- "...-. ___--.- -~ ;- ---t---z-*. .............. ]t-'-- I t ......... ...... _

i: I!
I _| ...- i. ._.L ........ LX_ ..... _ . .i_ _.... ._........K_. .___

V1-D-32



Steasrl - 1 orerFOWR 62.1 14
REV. 4.75

NEDO-10084-3
September 1984

NO DATE

PAGr :5 Z4_

_SY - /- CH'KJO0

CUSTOMEP PRQj RJC

su jic.. . . . ... .

*___ 7 . ~ i 7 / ~ 4 ~ ~ 4 't ~ V /i~ i '/A

t * '7-0xPpo _?'T_ -XSi.-Z>DJAIL; !/ 4 _I- - -- -- ---- .. . .. ... . . .... ._

2 4 L P ?P A 47v x/ E 4 //0 A AFLE/ ~

I I ! _ _ _ _ . g, z - ;>-,f.t;:~> _ ., i -.__ _ _=;zz;

b , P / 2 7~ . ~- .... . . .. -/. -. - _ _ _ _ _..... _ _.

ED-

~A ' We Z~

* ~ *** -, /?/-77 7 .7--

7- A-

. .|-~,> -........ . ....... 8WR ..2¢ =~v-bf

-*..! . x 47 - A sV4_- 0 V F-7 F-

77r7 .D>=XvpSo- B~,KX _ _

i |. 71 74 i /, Y h W r2Z-V .w4-

j I I :.S. C@. e~sJ/~ z~w 0R/;rtV-#5'R 4'CwUR-S

3E4~XrA L -- .- J>Z-4z, V - 741141 AS O,44C4S47

11%.ocYc~n_ 44f<_7.14_FW74 /,PG4/ .r,.y1 .f.A*

, f ~ : A t !4 V !% 4 c r age/. k'7'n ? 17-/4 ^ D ~ r - P .r0

H K ,5 ~ 4 /;7 E = S _ ./r ' O ~ - ~ ~ 1

i- ..... .... . ..... ................ .. -........ V -D-33



FORM U1.t14
REV. 4.75

Stearns -noger
NEDO-10084-3 t: - .

September 1984 PAG
ft� 0-5&7--,L00,. 7 -. - U-W-JOB i.^ N P. I-

_7 SC_^u - D On_^ IgYP
%.UT I wJLv

sUJEC

I I .- t i .
Ft+. t t +-,--*H- *1_ t _-

>SZ>- i:Df =SEIAI /;P;Alle . hX4 ...... =. ..

+--r#- -A'0- MA6'e-r15'op IDAhp/A - A/.. $ Zel7_ P --

i vA rES .. <4z' Nt - 2/4/fsMM . -,z .. % . 4f7'd~ . 4wZ .C^vV:.--

__A'E~E IaP dPE ~ .. ' J,.:r.nr TAc.7.eS~ .3....i.G_.LD..z '-..- .

-1$7=4;n>~~~~~~~ .zA..... J / 6;.._.-.-1_...__ __

7#~E A~WCFM7A4.. gr4oi Z3 F-

._ , r r 14 54.. /y-,. n ."~ l <~s .....v ........... ./M ..s 'ze
I 4 -r. Pzdr. .......4...... --. -i, , r xz4 ~-W ! ,$ess7zzRD)'M~t*<L 0.. 7kZF4 . AX'4-e .--

- - (R 4 ~Fz. tv d7D. 4'~2£ 4Yf"^' /f PEfOD.. OA/'
_- _ i - -s~ t6 Xrs iE...0Z,.6' ,.79.,k~.S , 'SAfd2, -

I I 7 7 .foo O

C T --- - A A 1 R .

_ . .Yk3. ... g..0vr 4S>..#2. ._ /4.-. _... _.__ _ _R? JE .og .pr#~dFF .rcw 6 .>~iz0. _7XSE A2.D 6
- v. 7f4Z44FF.. RM/ 4CMPC 79 6ACR~tv7. //S f=:/,V ,;6 ...E _

§ !_ _L i 1 _trCocT. AREA -4A'D ......................... ,VRE-MCA4 ....... ...... _
p-I_ I -- .-..~1 -C -i_-t--Ai- -

H. U.) . ...... i- 1-: 1 .i i : a .. I I I

t. .. . -.. ... :. .-... I .: . . . . . . ? ... . ................ .....

. .;... .. ...... .. ..... ..... ..... ... .. ... ....... ........ ..... ..... .. .................

- V1-D-34



Ste arns aroe r
REv. 4.5

hDoo-10084-3 PG
September 1.984 PG

JOB NO DATE H

CUSTOMED _POJET

SUBJECT

. . . .. . . ............

P10 17r~Fu .../. I51

.-... -/: -~- - * -- ------ -W 9 ~

~~_ _ _--- --....

11 4Att 4/7 .~ .J... Lw/2- rT/O/.7, C,4~I~ V cw

1A I6 . t IvSv.

A.=- F14V1-D-35 ~a



FOaM
REV.

2 I1 4 Stearns Eloger
NEDO-10084-3

September 1984 _. PAGE _ 3 ___ _
40 DAT' BY.,4-< L X e5HKJOB I

PI ICY rampW -- ---- _

-- ~. -.. -. I'NJLrT

SUBJECT

. ........ -------.

AP 7-fd11A-71 ~k QrV16

A a

t "IMATr %4a,/, ; pi le--- .- - - t 11 ;

i !-
Ii-.
I

i
i i I i

I I ---, - : Ii :
i :-- �- �" ---- '- - !

,.. . .. . i.... ... a

~~~~~~~1.X 4_2J ..............fH._.. I--_ .. _ _. = -. -

i _ _~~ __- .

a . .. . . . ........ ...... a.

...* .......... . . ... ...- ..

...... . ..... .. . ....... ........

-OZ. ..a P. . -.

-Cr-r~s ' -ezoAP, 3./y e
. . . ...... . . ... . ..... O A...........-v

a I -- I- I

i. 5..T. ........
Vl-D-36



foam 62.114
REV. 4.75

Ste arzis . cger
NEDO-10084-3

September 1984
JOS NO DAl-F. CD3

I

PAGO -p

f e I J. Z CH'K

CUSTOMEP FPROJEC1r

SUDJEC
. . .. . .. . .. ... ... ... ... ... ... ... ... ................................................................................. .......... ..............................___......._ , .. _

II
.. .... . ....- -

, .. _........ __ .- - -..... - ....___......_ .__..._ ..._ _._....____,,,____
... _...........

_ _._ -.. . _ _ _ .. ,.. . ..... _.....

_.__ ... fltS~~~~~~~~~p.--zz~~~ ........... . d......r .,Z,, .- ........ rz

i-__ - - -. S .......... .S-- _

T v 5.A5^- r- - zil/:S E /f, 5 -

_r~a r Al .,4.D -444X _ £. r11..oo(1 _...z.1. r-heo &V., 44 ... Al,-M_ zWS/7

I ' ~ j'~~~ A j 4 r J ; ;J y

we_2e -- iS ~~~~~~~~~. .-:_ ' ._ , ___, . ,. .. ........ ..._

! * _:- _ , , _ , , ._..... . ........... _ ... _._ .... -- A-----d---i

_____--- - .s - .- X--- .-- -. 6X--.-Y---

, . . . .. .

~ 5 --s- r : r ~ ' - a - o A e _ P , B

l. 6M'p/4/.d ', .e-- A~TA4Gy- Z//I t/4$ _Pz_ :4@< ___

-___ * __O _-0 - _

V-6

1!?r OR 0 .<z s 41 S :,oz, 6@ Do.t1v-..C).

_7, .2O / ,W ..__

I .~ i?4Ci7 / 4 7/s 0i.44"/C76
; C. 1 7 5 t -.9/ # . 3 = 29,4J.... __.4 4 -/ ._

Vl-D-37



FORF 62.114
REV. 4.75

Stearns .Eoger
NEDO-10084-3

September 1984 =-
NO DATF

PAGE _3:

._Y8 L& & CH -KJOB

r ,e~a.JraX el,uI m- pPROJECT

SUBJEC

r 3 7 I t * * Lu-' 11 .* s- --- is.I ' I S - - -- ---- I-- -- 4- -!- - - - - .r**-!
-- __ --- i-_.' ___ ;_. 4 .:_1!_ _I . .........

IZUz0:0 .- Z. 4 .% Z //d I Z Ic9 ee

L 2 4.f:'X X- 4M Z S P4/d/~ z. . P.7.' ^Y A''..g' C C u hs'-W .-- -; -

I I ) A / 4-t F . i W W I , C ~ c ~ y ' v

- p j . T k Z V 7 ~ ~~ 4/~ V ~ d ~ ~ . h~ / A ~ 4 V P.
y! L ./D.'s A 't - -vv s .e. - b - z,-rPA

X -5 °- C".,72s4 - 7Z' ....~P 1 .!2h/E' DX~- _~' = 14N 4t t4--
L j ' . , Y A~ i..o~ -..... .t..;=t -.z;y .... i____,_____

*+-;fi -:~ltrt;,~},Sf_.X£4w > Vm twE
'L 7~ 1 _.. C K z J't D M. a.s u ~ ..oi-. 4a%~,4 s.f.a. ..Z.._ ._A

- rti' rr7-/¢°xz 34YzrM~.e,7/r/>z wt}8$-<_
I ji0E .s.R a,4^,,-o-> z Sp.2. ¢.-$ ~ °

I *r rY-A~ ~ DYX>.?. +.__

-...................

4~Fwo' / AAFZW' Al. Z' iFL '~'
t t 4 . ~ . -. ._. _. .....

L. .. ; C. X. -......-

. ..---- --'-t--- -- -- -- -.....

.__.._...._.. . ..... _..

--.- I ........ .. .
F I I I L 7 E . . . .... - ..... .. .. . .I I

V1-D-38



FORA G2.uT4 Ste a r rs uoiooe
R~v. 4.75

NEDO-10084-3
September 1984 PAGEJOB NO --------- ~OATP 

B
CUSTOMER 

RJ:
SUBJECT

- -. . .. .--.- . ~ . . ...... ....

... .. ... .. . . . . . . . . .

......... .. /A. . ...... .. 4~ T. _

-.--.--..................

. . ... 
. .....

... . ......... 
. . . . ........

. .- ... -... . . .....

V 
........ ........



FORA 62.11i4
REV. 4.75

JOB NO_

CUSTOMER.E

eIUn RFCT

Stearns -Roger
NEDO-10084-3 -

September 1984
DAmel

MO^ dD-O F

PAGE 7a

r4Age z < CH-Kc

Inv -----

. _ __, __. ......... -+ . .. i

-.0-C CUI 7,_ I I -

-7 1 . .. ... .......-

-i*j._,j_ .-r-:|- * - ? - _ _ .__ _ . 1

? * . I LL_ i _ 1

-... .-... ...

| ~~- - --- ------

- t I . .

i i * n ? Wsit; t ji'=24272.2t c ................... _._...__. ___+.

=_ ,_I>7 - -04_.0_.r.__I

3! aqx I . A

_ . .._ a _ ,_a,._.__ ._ __~___.~ ;_.

Li -4 1 1ljt

4 - 4/8°I - 2-0 --- ,-

s~~ ~ a ..- s ?. |.~ -- -----

a.. . .. . a

-_ Ll.. . . ... i1 .... . L. L .... ..... ... .i -i ......... _.!

................ - .. . ........- - -'. ....... . ......
-Vl-D-40 - -



Stearrts .Loger.F701W 62.11a
RtEV. 4.75

JOS NO-~.

NF.DO-10084-3
September 1984 PAGE A

CU5TOME-

SUBJE CT

; I I ! . -a .: i

04 C_ UP /M>r' -~,4_ZO

- --- et,.-._______- ____

oCC~~ /APV2J _,40

I 1#
: ...=X ...=.... .-, A / ----

17P -

X-2~

* i;g !-���4'�---.-------------

i aI .. 2se: ..= 270 _t_49,.4110 'a.
a . I

* ~ -~ 1 z~ A 3~ . ..... .. ......4F ..

a

i
a

I
i z.- /-1 ..... . .A.; . ......-

9
I I : �0/ 1A .

.I
-wagP_ /. (o 0 Lf WITYJIAoo'- - CAff ...71wff r-olop.107

I .. .. ......

i I ; - 11I ; : I
.... ....... . .. - ': : . : .............

Is i i ': I

i ?a I

I I Ii
- - � __ __ - - - -- -I ___ - ____ - -__ - --- --- . ...... __

. . VI-D-41



For" 62.I1d
REV. 4.75

Ste arns Zflogrer
NEDO-10084-3

September 1984 PAGIE ;

JOB NO ODATI yE-;r ~~; CH

.07
- .- �^ A �� MM^
�-- I -1- I .

a

-7 .. . .. ....... .r-
L i i 1 L � . ..:1. . . I . . L L ! . L . . � �I I L L � L L . L : . .
: . i : ! L L L 7 ! I L : ! L

i L; I I ; . . . L � . . w � I . .

* - 7 -.......... ' . . ..

. . .... . . ...

~ 4 s . ~ Z ~ L ~ .* ......... c

�,� 1
I

gaI

L ; i
i
: , i

I * 1

I /J17111I

i i
i

I

i -

L
I
I

p fle , 4~P: /o- 'A 42 7#E ,540T' RzfA'-147Z0A/ 54,CTeR, pjy

. ....... .
VP -7- -

o
.. .. .. ... . . .. ... . . ... .. .. . .. ... . . . .. .. . . . .. .. .. . .. .. ..

or, r,-.Iax -0/v -'e', 0A., /7- P; F, C; I / o�7 -*,Of.4ol .1xv. -..Z.

Vl-D-42



FOWN 62.114 Stearns-wIloger
REV. 4.75

NEDO-10084-3 P

September 1984 PAGB c

JOB NO _DAiw Y ' C-

CUSTOMER PROJECT

SUBJECT

..--.....-.--... _.'!... .. _..-
, .-- T4 9 - >zrv ---- ~ T - -t -- ----I-'_

4 Z OW,~ PI 7 I I l-&

. t- .... ._._._...._.....

I .. .. . ..... . ....... .......---- v4Pf>,ZOXL8;/,AG/.2 -- b......................... AA'Ay.. D~L4RvG ...... .

t I!* I w=:y-.... OqD. CuyOV ... a: e .. .... _

'I---- - -- I. _, ,

- j - -I -22a 9Af 4 'OA o~. AXIA L . Z -CPi A-V.
- . 4 C,.X/. ,S',f 7~- tZ r K~~z/fo.A A/7s" kS2 s-W£ f -2~ ,/3'~OZ :CA=S'D

,<. | i rt .......~~~~~~~ ..... DR . .. ..... .X R. A9v....... ..... - Y ----O -----....... _ .~r ...

Ai =RIj 4 - -- 4JAz.r -A1JA. *A-

./ce.A'.... --.- ---- . /wM ........... a. .. ..e.1-, - - z=/ / ;-=X-D.-.....-. .-..-. ... ........-... .- ~ -.-..-......................

I t ................................. * __ ..... ...... ^ ... _ .. .. ._. ......._............_..

r, i .rZa aSiZz ;R7z AwS.lo .t 68Z'' AY ASE.4
. ..... ...... .. .... ......)5 ./. ..2 ). ... ..B ,.t.O ... X / ,

fpe x6 ,a- 71yael!v ; g
'. .. ... ' M .... . .. _.__._. __. ... .. ._. .... .... .. ..___ _ __ .....

5r7AfY.4' 041sMaf 7,ecg .- ZD. Ir g~2 > r sl-/4u.
ii_~~~~~~~~~~~~~. !.. _. _..... .......... ..... __. _ .__ .;______1_

- J/"I *. .4W lI* ,

4 _L~ ,iS>-tr r,4n; .YAC /faYx jpD s .. 2 /8 -- :

- I .!a .. .. , . - -

W- .....e Lot> IJI....5. ..........~ Ri ¢ s -- -.- s I...... ' ISf/ ..... .
ILL .._ .1.. i _ i ' :I ii1_ I,_

V1-D-43 -- --



FORi 62.114
REV. 4.75

Stearns -Roger

:- I ~i.-. E
NEDO-10084-3 F 4o3

September 1984
WRIT . t v q tJOB NO5J

CUSTOMER I

eV in eV

4e,71-,4 01.W

I _ ' _@ _

t. I I 1

1 I

T~AX i 2M/,P, L _4A=r ;
av rSw M B ii!1iL s j i so A X

. .___rr- ___._ _ -t t -.., , __ -

s. .za .... .-,-- -. -I LL
- -i- "--_ -' _._. _

-_C.DSe f. Xsaj.t. 'I G; Iu4D d fI'aCJ _

I i I Ii~i If~ zt}a v~rXzDR X@ /SX

I I s s1., i I

_____ IIILL ,/d.t/ . S> ,v ;I.<GR., &k¢A >*X-<

- I --- r -- --~/MZ ---Y /,* /A/ g T-iirt.i
, * - X#+G;y- -- - --- I--

_ I - ._ ' a- --- '-'- -'' -'"' --- '-'---'-*.--'"''-'"''-''_''- --- _L. -. _. _}.. - . * _._X...__

~7 E /6..Eez d A J|IE ,4/ # ~~ 'A .. _ .ll _izLL'~ ro- l;1111..1_....
4t'~ A/ ~r./A~z ~ - 44Vl-D-44~io -



FORId 62.114
REV. 4.75

S te a r rs. . ooflge r
NiEDO-10084-3

Septem~ber 1984 /744-ftA.*-E

JOB NO-.... .13,
I--C .m

--- ----~- I IvIJIV v. r I.. .D~ I

SUBJECT

77__

~ . ../.. ._.....

I'Ia l,? AS
7

d d rez/ Yrpv ~ , R.
.......... --0

." IEZ PIXI el ---IV��- / -- .. 4,11.41-1 -

I A e ~ .~ A ~ A ~ 646 A- -

/ 4'~. Z 4 4kCF-w~f og~. fi~ K P4e , ~ ~ . - -_ __ __

. ... ..... ..

. . . ........ ....... .~t ..... . ...... . ...... .....................
I

7--

.... .... .$ 17.. ... -. .... .. .... .. ..~ * - ~ c ~ ~ / / ~ ..... /. 3 ... .... . ..... . ... : . ... .. .



FORFI 62.114
REV. 4.75

JOB NO_

CUSTOMER_

SUBJECT-

Stearns .Boger
-NEDO-10084-3 - ; ,

September 1984 PAGr 7 C

DAm. BY 4 + t Z< PCR

_______________PR O J E C T -

(..V'Vf 6 - D.........-. ..... '*-! _j __-'- i -_, _ !

_i4 X_ 4_/@ X ., . .. . ....... . ........ ...................... -T| ,}i,. . .. I._,._...._

-.-- - ....... ------- t
., _ I . i ..-

| .- ...... . ......-.

, ,, . .i . . .. .... ..

- - i , ---.--... . ... - ..-.. .... ......

f .we ------ 7-- -- _
L x ,1,X + ! . i , 2 Z~~ !Z I-

7* -e It. . IAC .,T ._ _1'-- -'2-9i--'* - r
LL ;;z FX6775x 3Z5 s~X st -a)t ssts >5t

I _ j _ . . . . . / _._.. __ 4..............

. ...... . .. ....

.. ..... ..... . .. . . . . .. .... ........ .... _ - _ .17- ." e. . .... ........
4 4.4 . ... . . .I _ i . ..

* - 1

2 :4 2 9 2 k 2 : L; 4 I .' .. ''''- -T. ' . '-
. . .

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

I -4* . ..... . .d ..-. . .. _ . - _ .. .. .

.! ....... . ................ . . ., . . _.. . . ..... ....

.. . ....... - _ _ ._ 7 _ .
r-. -- A -., r R/b. .....-.. A.

i .. _._. ........ ,_., ..... _* _. .... .. ......... . .... ........ ........ . ........ .... ........ ........ . ...... .... . . ...... ..... .. _ .... ............... . ............ . ..... _.. ........... . ...... ...... _

A-1 - Se .~~~..... ....7 WJ Cy -2.0 zZ . .......... .
..... r-..-..-- t... -. .............. . ......

LI.. .L. 'o. S 7 /•'YaS~dt -/2/ --.-.VD -46

V1-D-46

I



FO~aw 62.? 14
REV. 4.75

SteEarns .Elogrer
I-EDO-10084-3

September 1984 PAGE 7,

JOB NO OATr 1Y5 a 'I4- C'

CUSTOMIER. lrcwjr_�- I

�Wzjr.%.

* ~~~~.. ... , ........ . ......- ~ 9 - . ~ i ~ . 7

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

I I a z - - --.... .. ... ..*

* I I ~ ~ ~ . . ..1....... J . . ( - - - - ~ / 7

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

* rp

I , J ~ 7 V / ~ 9 / ~ ~. ...... ..... . _ _ _

~ m t ~ f A A . ~~ E L / A . Y j A P z V . t /.9..i )...

I L ? 0 S/'
I . .I I

- - 2 /s XhOV

i s. I : ;

I

% I
-- .....

. ..... . ..........

V1-D-47



FORM 62.114
Rzy. 4.75

Stearns -Roger
NEDO-10084-3 -

September 1984 - A

TV_____________Y-.j!:~~*EC H'KJoe I

cu�i L1ML. I�JJL�.� I
Muir-%-&I--

SUBJEC

...... . .... -L -1 ---- I IJ-- .-..- 4 -

..... I ....* . ..

., ........

...... . -...... I

/- I

I Vi I :!I
....... 7 , ; - I .. I. -

. - -.5 ...... ......

. . ... . ---- . . .I .. . . . .

.. ... .... 4---------- -~ -4...... ....--.... ... .......

T ... . .- -.-........

I L- . . .. .. ...... . . ..

-T I -..-.-.. .- ..-. .......

........ . .. ... . . .....a....

. .L..... ;..........L . ..- . ......................

Vl-D-48



FOA62 .I1 4 Stearrns .UFIooer
REv. 4.75

I;EDO-10084-3 PAGE
September 1984 PG

JOB NO DATCEC-

CUSTOMER -PROJECT

YrA~~~~~~~~ /AI~~~ ........ .. 7.. '~. .~~A &,v2/

- ~ 4S Z . ..... ......4iV4- ..,~...f

~A~-~AR ~ 6 d//

/1

r~Te ~ M T P . 4 E - P a7 .. ....

. ........

Z- 01 -d

_ _ _ - - - . - - . - - ~ - . .... .....

I /0

V (7- V1 -D-,.Y4(9.. . -!4 7



FORM 62.114
REV. 4.75

JOE NO

CUSTOME9-

SUEIJECT_

Stearns-Roger
NEDO-10084-3 .

. September 1984 'K- - PAGr E

- WE. _ _ J. a_ __ CH-K_
WMAI- _

PROJECTR-

...-- -,--.. -I

. ........ ...._.i.. .....

rlbe Ae; . . , , . ! , , . W !!. .-- ,-.. __ L___ _ 4- - .. ............-_ _

!5 7. ,= - x.(./6 S+%0)...t.../.G Vt...7..z. 7..-> .-c A 'ev

r . t. ..... .......i I_.i. ...- (6..--t-*t- \2g.~.,.A Z...Zeg21. -/OY.

j-- i , -. r g-Vg'&.3,) t - g.~zaa */tal2,-2..,0

!47i , , ' , !

L -g ----.--- /ve-/>7)Y- 'E7 ..............t+t.G7 .. _ -4f 7../

I I ' . . i , j . .

i T & I-T 9/ i;~~ R6F . . : i~ *

I 1..W1. ~/., n b.z_;raf,F. _af a;C.. #_aS

VT
, r 2 : , I . .!...

. ...- , .--.r ,.

< Ie s - WI af_'_ -!_=, ---

a ir~aI.-

. .-.--- - -. -. -......- , - . .. .-. ..- ... .-.

I !! It ,a ' i, , , i: .

r --_wwo . e r --* I ~ a- -- ~- e .- r-~- _ - ............................. _ _ .

! ' B };0t__. ,ii! ._ _.. __

_ ,,_ Ls......................._. _ .. --s--- *--- _-*- ................................I...... ._I .I_.............. .___.........._l .
4,. . /305-gZ-..... -,-g - /-r ' +I& ._,,.__

..... , .... ... .. .... ., ..... ....... __.. -._.............................. . .__ ............................. ..... ... ......... ........ . . ... ......,~~~~~ ~ ~ ~ -, ,tj , i^ i,

_.+._-.*- -... _---- -r -I-~~--* ~-

L. . ... . ... _ . -:... . . . ... . . .

i. ......... ..... ... L-.L
Vl-D-50

II
'.-' .-* ' '!'-'-.--;<-' * 4 r ~ ,-.'--- | --- t- --- -_ .1....... _. _

i

Ii

.. _ I ... __L _i__.............L....J.. _'_,,_ I *_
I. ...

i



tFOEa 62.1 1
REV. 4.75

Stearrns.-oger
NEDO-10084-3

September 1984
93Y :<> - CH-K-

f

JO3 NO DATr _
_ - -

DDN IC--n~U5TOcmv- r rW'.d.5

SUSJECT
__. ___................._ ._. _....,_...__...,_...... ___ .......... __ .... __.... ,_,.._......._..._ ...... __. __.............._ _

/ 1 ' ~ 4 - -- k- ------ -y-- - --- --

_ R >, M,,, C A, , . I O ., , .. ,_ _. • ~. . k I _ _ _.~- _ .. _; 4 .. . ...... .....
.... ....

_ ~ ~v-T~c* Bs.,fc l/ -e4, ~i-=CDt
L I_~04 20r> C /LR.O."2~ t2_ f/-x__

,3

55.7S. 5,7 4si
...7o ...4.J.8 5.3.

,..joi. 1..4 .,3.4.. #J0.s,3,{..
?.L 174 . ..2ZI

.... '<'15 L- l e,2 -1.-^V 09lr-/ -6-,.y

...2.P..l
_20,1 .
.20.,.

204.
0.. 1.2 .

... ..,- '

..a Z._.....

..d
*1.

.0 �.
... _ .. ....... ... j ...... _ .. 4 .. _ .. ..

.20 3 ....

27, 016
.1;..0,O...

3S.98

.4:1o(-
Y.5 6o11,4

.. ... .. . _,'

. ... ...
-1..203 .0

46.0

, ... ....... _ _ . .

/p.9I.0

-.-. ... -S ...

_ A.24 *_ s _ ... .. _.+ . ...... _

7 .

80 _ _ .__ ____ . __ R

_13_. - -- I E,

_. __ _ . _ . __.__ ___ 4,

2a_ _ _ _ ____.___.___ __ ___ 1,8

, ._.. _ __._*-t --
3. _.~ _-;

'J.W....

I.S _3F .. ...
4 i7

Ii
_ .....-. ....... _.

i i .._.....-.157.)-t..-_. ....._._ _ _ _4_

j I, I ; ..
---. _s. ........... ;___, .......... _ ..... .#

'4._rL .

. . .

_ I_ . .

/., I

- . --. . . . . . . .

. ............................ .... . ........

-- , I i _

.. ..........- . ... .... ...

V1-D-51

8.. . ...... _..

7.2.
7, y ..
.l., q. ........-
)3.3 .... .

a

.... .......
. .. ......__

.. .....

I. _......_=

I... _ j.-
. _



FORM 62.114
REV. 4.75

Stearns noge
NEDO-10084-3 "

September 1984
-- AO. 7111, -...-J08 INe_ ,%s

W5 l _C T_ _ _ _ _ _ _ _ _ _ _ _ __K '

CUSTOMER PROJECT

SGUBJEC

C t~ t/~ P O ~ .. ....... .I7%

. ..........

.. ........ DI

... .... ....... ......... ..... . ....... . .... .. . -. . .......- .....- .

k

~ L §4 ' f A Q A 6 . - P A ' , r ~1 % ' b ~V~00 ,
A !) L 4 5 V r'/ Z' ~ A 4O 7 9, . Z~17 7' -

L 4 J Y 4 9 , ~ ~ 4 ?.. ......C...

....... ........... ...7 .....
. ..... . ...... . I .......

Vl-D-52



FOR4 62.11
REV. 4.7 5

Stearns.Maoger
NEDO-10084-3

September 1984
fAYU EU'

PAG K. r-

e fr g '-I, CH-KJOB. A
rivwVl

D - -^ - - P--
C-USTOMEP I

SUBJECT

i . _._.. ............ ...... . . .... ....... .. _ .... _ .... __... . ... .. ....... . . . _............_ ......... .OR I ._ 4 _.... ..... ......

... .. .

*. I .9.= ee .... . R..4.3.-

+[. . 77M . G~~~~~~- -BD------- 3-7 -0-(2R f---r4

GOPv t.~L ji ...fiEvV. 4< AiA.4. .r. .

7~Y~ - °M?4T OA. { ............... ,

r

i - r ~ _ _ _ _ . _ : ,,4 ' .4 _ ,. , .5 : . -

. . ........ ........

. .. , - . . .

F-_F_!~~~~~~~~~ .- '. .....-...... . . . . -.. . . . . . - - -.. . . ... . . . - - . _ ., .... -. _- __. . . . -. . -. - . . - . . - . . - . -. . ........... ___...... .....-............ -_._ __....................... .. __.,............. _

__ .l a i. _ ...._ _ _. a.! _ .X. _|_. ...

V1-D-53



FORM 62.114
REV. 4.75

JOB NO -.......

Stearns .floge
NEDO-10084-3i'

September 1984
ODATr

PAGE _ -' -%-

dv1,
DROJECI6 C %J r P

-1 - .---
owlaar.%�4

. ..... ...... . .. . ......
I 1 : 1 ; ; - - - : i i i 1 ; - I : : a 1 :

I ii i i j
? I

--- - ------- ---- - -- - -------- -- - . - - - -- s i � i I i I . I i I - : : : I
I I

----------

* -4 ... ......

.. . . ....

__-.j FO •P~f LI~W7fOP 72A ~'fr 5 _-

........u. . ..... ..... .... .. ....... . ..............

. .. ..........

k

o W 1 A1el141. LI

. ..-... . .. 6 lP.. .S.v . l

~~~~~~~........... ... ..

I a i I

~ ~ - - .... - ................

eallV L/f*v.... . .. ......

..-.............

." . .....

R-r- ....--- - -------

471!.. s.s& /,60`1....,.. ... ........I.-.
........ . ...... .... ............. I.

4 ig . .. ....

I
I

..... ;. ...

....... . . ....... -
I : . .

.. ... . ........ ..

& ~ bf Jd ~ 7va ~b /v~ z~. . ....c' ....... .... - ...- '.. ..... .-.. .

v1-D-54



FORh 62.11A
REV. 4.7 5

Stearns-Iloger
NEDO-10084-3

Septeeber 1984

JOB NO- ._B

PAGE n

14,0'' - :;!: CH'K-U.j% I -

Ponn I n-
kUA | rvlcoI

-__ -. - -, .2 -'D- ....... _. . _ _ . _ _ _ _.. ._ _ _ _ _

. ... .. .. . .. ......... .

a.- 5A . ~

I I

~B~ 92Pql 217. 3 ro 0f'

I I fr/: 1e P .. Inro l_ __

_ .... w4.;- C . .............. .__ .___ ____ __ _____________.. _

F-- -- -.---- -3 -=_
I _0 3 -____..

,2E =,FD ..... ~~~~.....I .. (, 33s ., 6.) C.... /5 }YZJ^,iwo!, 11.... rB' ., I -< =

.! . ......

r/ -_ _ ' i/,, tPtU ,' ' j _ _

A/J . .2s .4. //V=ooA. A7.. -i't'29. 2J 2 7Jt 3 79 .3 -

.C. Z. ......6 . ..
. 1 1............................ ...... _ ..___...................... _.................... ................ e....._.. .___

I ( I ' ~ d p , 4 k ,- -----T/ /.A ....
-_ -- - ---- . _ ........ .f* . .-,Rs~y... .. J. Oz .. .....__._...__

........... .. . ..........

__ ........ ...... ... .. . ............. .... .. ;. 3 ;7. OVZI.77._
L_ O R/S. TA'Ic/ fi V.

vI_ ~~~~~~~~~~~~L' ._. _i __ L._.... t VD --.../YsGL......: ..._

Vi-D-55



FORM 62.114
REV. 4.75

Stearns Roger
NEDO-10084-3 PAF _ _ _ _

September 1984 PAG

Mr BY e<- '.ZCCHWK
sTF At 2 ~- ,A CKKu- JOB NO-

cubTUJMI arlr~sjr'.

SUBJECT

Ti-.. 4. .....I.- -LI
* ; . i £

g ~ ~ ~ ~ i. 3:--av,3tg

i. . .....

..... _ ... _., ... ... .... ._ . _. -_

V1-D-56



Stearas IlooerFORM 62.114
REV. 4.7 5

J019 NO_

IiEDO-10084-3
September 1984 IAG r _,

-t J4}- L-0-~fu
UI _ :1

CUSTOMER PROJE-T

SUBJECE

i- 7

IPLI

. 4 ... ._... ..... ..__

- a . . . . . i -
..- .H-£A/. 0 C .,/A/~AA ,A/A V-O- 47 .23 4J .

_ I IL I?_ _ _--*--- --- ''-____:

: - ~ i __ ._- .- ..................___ ......._ __ .__ ._

, j_ _ ;:_ _'-__ _''i_ _' I

, W. _ __ _ __ __............ .__

F X$D--~~~x -. * ii-....i:.

* r.2 .. _.__.__ .__ I. ... _.I... ......_ .
_____SA _ V___._____ ______,I ;_____

* I **

r~ __ _ nsw_ __ __

! ( S ffi J/.//.. ; 28

_ _ _ _ 1, 7x,

I I
I I

Is,4 rW.,sC ... .. .-

, THE -VFE C7 0,- sAOt^-.'. h/ MCCtrv-1. . _i--

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

! Lll .. __ i i _ i._._ .V1-D-5 | _ _........ . _ _._ ......_!.'.



FOF4J 62-114
REV. 4.75

StearnsuIRoger
NEDO-10084-3

September 19844
MDf

C7
I r-u-v

JOB No UAI - .

CUSTOMER PKQJLI-T

SUBJEC

TTT' I I I II� I I .iiI4
F-F-rn.- �. I! I .

* L �.
I I

-�11 ,:5�1_2 .......... �& zw rlp a
i : i O

8 i I II ! .
I

L
q

-......... . . . .........

I
i I O I

i r

I
i

K>

I Ir

I i - . ~ , ~ ~ y , ". . .j I.......
I I I I a ~ ~ - ---. .... . .. .... .

.. .- .- - - - . -.... . ....... .. . ... ..

............-.......-. ......-...

I I1

.. ........ ....

-l -. . . . .. . . . .. .. ..

Vl-D-58



FORM 62 .114
REV. 4.75

JOB NO-.....

CUSTOMERP.

NEDO-10084-3
September 1984 PAGE

W^b -

p'ROJEC' r
SUBJECT-

.. . .. . .. ..............

_ _ _ _.. . ~ V. ..Z .i. .....z

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

-9 -=, //, -
-rr . ...... -

... . .... ..-....... - _...
.XY44/ ,O' 7' a!F,4Pl!r -ESA _A, _,7� ..... -51-w-r I --

7I

*0 . .... ........

- ----... ...

ai
q

I 1 1
i

. ........

. ..... . .. .. - -. .. ... . . . .. . . -........-..-....-.-. . .. .-.

. . . . . .. .-.. .. .. ......... . . ........

. .... . . ... . ......... Vl-D-59 ...... -. ..- .. .-...



FOaR 62.tt4

IEVy. 4.75

Stearns -LIoger
NEDO-10084-3 -

September 1984 - PAG

.OAm. BY 4eIk.fZ2 CHiKJOD NO

CUSTOMEP PROJECT

SUBJECT

'_. _. .e._ ........... .I...

~~~. .r. .. ..
. LQ .

.7 . . ...... - -I--- - - - - - _ - --- - -a lm� � . . ..... . 4
w I I a

i I

.228 it w ......... . ... .. _ ---- _. ._.._ __ ---__ ----- --. __.. ..

22 W.., . .. ... . .i .__. .. ..__ .... ____........ ._.. _,......... .._ .__....... .... _,_..... ._._.. ........... 4_._ ........ ,_

i :..o4O jIt-
~i i

- I i I . I
I S ' : ! . t I

* . *

,,__, ,___,_,,__ .................... , ... : ._. ... .__....._ . _ ._._ ..........:-_ -

- 5 -d--e .- -- ---- t I-----

~- --- at - -a - n4-- -i¢f- - s- -2n-i --

.a, . -. .- . . 2, 7 . 0 -- --. - e * . ...... .... -

z._. 4'EV 4 t SJre4 >f /4t9 7rY',4D 5 . S . . : . ... ..
-o L.........g ~ .-: t. ; ek. ..... P... .......... .... .. ... ..........-A ... . .. '7 . .......*

... ..... .,..i. . ........ ... ... ........................... .. ............ ....... ..... . ..

.V 1.D -6 0

Vl-D-60



FOR1 62.114
REV. 4475

JOB NO-

CUSTOMER-

SUBJECT-

Stearns-LEoger
NEDO-10084-3

September 1984
%AWd 3

PAGEerX-

oCH4v

_ __ PROJE

...... .

. - . !.....



Stearns nogerFORM 62.1t4
REV. 4.75

JOB NO _

NEDO-10084-3
September 1984 PAGE Cr

b
_.__

VAT_ , ,, .___, __ -.

CUSTOMEP P RROJJ E

SUBJECT

rT-Xn 4 t  r ,.. --- -,r-r--r-F.i-^.- -7-Th--"" - 5-,

;'I.4~/Z A t /Vl_. I- - >---- COZ ...... ll_ ..-y.. _,__tL_| .'~ - - -i,_. t_' .1
.I . ...... . . '. . i

'A!Y6A~%~~A6-

22 Sl' . . . '/0M60 - > £o9t4zyx .................. _ _._ .

,7� ,m 4roMA1Xktj4A,?1 )rz oCCZ6R X . ma.r~9llcu$roz
i -i- .6 .s:, - ...... .. . .. _ ... ._4

_ ----n-. e4. -. ., -_-.- __--- V. -_

,,zl11 il tMm - --- ° 6 't. .. .

- i .- - j - … X / . . . . . . . . ; . 4- 7 -. ... . . . . . .. i. =/ 2 3 -.< # ....

._..._X..._..~ .... .:....6 -. . -~---r-- -_

L..4.2 --- ~~ -- ---- t-- -O----~--- G-- -- a

- A oS ..... , ... . ..~-.t--0--w-@-es-L A $+' -6_- -*1,~ -_--.--~- ' I --- *-6

K_ I(P6.,.2s .. __'~ / L_-'- .... _ _ A,

I

* 2 *_. . j

_
t

, . 4. ...............................

'. F2 -. -..: . 0 /

ii.. . ! .. .. .
!

*. - -. ....... ..... ....... ..... .... . .....
2 , , , j
..... .. .. .. _ .. . . .. . . .

I . .. .
... _. ... ......... ...... ... _ ... _ ........... . ... . . .

i !

i i . . . @
. _ . _ .. .... _ .. .. , _ .. ..

.. _ _ .L_ ... _._*.____....._, _
... -,--.-_ . _,2__ ......_ .__.__ ......... j

I I I i I .. . __.
- . _. ...... ... _..._ ....._____,,

V1-D-62



62. 114 Stearts :. ooer
REV. 4.7 5

';FMDO-10084-3
September 1984

DATFJOB NO-

-t Icon^r

_EY,, - C H K

IPROJE=
ew . . -- .

_;

.. .... .....

: I t .

X / .-.-._ ............. $t ...........
... .. .....

--- - ---- ---

|~~~~~ .S<,.-..: ~ '' .- E .. .t .. ............
iir L4' A-- A7 7A4r5A?4 +

i

-- . -...-- - -- .

- ' -'' ~ R ' ' ' ~ ' ~ ' ' ~ ~ W - --- -- -7 7 -._..._< _ _ , , , _ ,, _ _ , _ _ . .,,, .,

,~~~~~~~~ - - - I,........ ..... .--............ ............-.-....... .......-.-....

-~ _ _ _ _ _ _ _ _ _ _ _ _.,-.f 2 ~ ,^= ,, =_ _

- ' tX *Sx:4*o2ix-o7;, 01 ._6~' --. -__

, ; . ,.C~3~ ;r/ ;~ :_,_ :

-Z fllilzO._......=-/ .PaeA /-:4> ,^_z.-..=2=<... -/!M zr__

IiV(:_J. t __ _-_
, ; 7 - ~~~. . 3 t__ I ___;

775-

i - * ---- I -. 8-fr.---r-4-F-

I -

Vl-D-63 ......



FORM 62.114
REV. 4.75

Stearns-Roger
NEDO-10084-3 .C=

September 1984
rMr n

PAGE -, 2Z

JOB kIf
WP% I - - 4 - - - -

CUSTOMEP pPROJECT

5UBJECT

..... .,.,._ , , 7
* t --- -4-----* +-- -- 07w -r 1-a --- aZw 0+<

''a i a , , , Z , ,. . . , . , i ,i

-______--_ Tr --- _

* __1_'; !~~~~~~~~~~~ .. _. _ _ ...... .... .. . . .. ....... ...... _. _ .-.. ............. ___..

I .... ....

. ... .. t

a.. I ....... ... ............ ......- .-. . .....

*t !-!.,,,,,,, . . - .-.. ! ........ ...--.-.-. p - .. -1 ... ' . .. _......i... 4.

, '-_ _ _' _ _'_ _ _ _ _ _ __;_, _ _ _ _ : : C -' -- ''--'--

a_-_!!_$L _1___ . _

A.,s s. .n z- r . 'i . __

!

._

_i

Ltif. ,X¢Z~ -t fxX s z f-- --

Lnek , 7 OF V 9/ M , 7ŽDA 4LrZ;J 4 - 3 /A' 4 _ - ^

,. .. . a.
. . ......... ....... ..... . .

SI _, ,' ''___ _''i ' S S s . I|*j_ ,
________________ . .

I a i

. . ._X.y.f x y .- . ..............

_-. ,,_* gX yZ//> s - -!-- ---. , .-

_ ,, _, .: .. _.. . _ ,

V *5A ., ,._

V1-D-64



FORN 62.114
REV. 4.75

Stearns.nioger
;EDO-10084-3

September 1984 PAGE 6 4

.13 149k M7;-' CH- -JOB M^ Pn A W

eUSTOMEIt .|X .ew
_F ?%U c.i r;.i

&g * WIV
2

r
Pw CX 4

_

: . , ;

_ ___ _._ _. ___ _ __ ._.___.__ ____ __ _.____ ___._ __ ____ ... ,.__ _

_, 3. 4 _ CoS r p ._ _ __ _:
-

_.__ _ .__ ......................................... _.__ .......... .......... .. _ .. _ ... _ .......... ... _ .. _ . ............ ..... .... __ ........ ._ __ ................... .. _ ... . ... . ._ ..

I >e< __z/; . 2&5 - ----
., .... .. ..

: I . . ..

...4 ~ 4- . 4 ~ A_ _ ._ _ ._ _ ......._ _

_ * rf -/ M if A A. ,r eS / A 7.'~ Ar sg D" - V ' . ..

:_ ._ , I .I

l y-Z.}-S.aA _--, /'/ _ ___ _

! . - - _ -

_ _ . I.. .

j , I . I , I

//<tS . . .......... ¢t.. z2 ^p2 0'S:94,

'i . . . I .i
___1 -~. _. ........................ . ........ - _ _. I..................

t . . S ._ . _ _ _ .. ... ;_ ! .. _ .

I | _ ..1_....L _i _L.
1 : 1 .............. __ . _.............................. ._ ...................... _*._

, _ _ _ . _ . __ _ _

i i i -i !

-- V1-D-65----
... I i I .1 i



FORM 62.114
REV. 4*.75

Stearns-Roger
NEDO-10084-3

September 1984? .,^w__ _
, 11-10-r 11 - -JOB Mad

pav- VI q-_' .-_K -

I,, CThMFR elDN 1r
Ln a .,IC

._. ....... .

.4.3 5 XeoW~IGc7ioA, TO ','6 DPG6r' D'O/' OFYEA'47oN.,-o!__... _. _...__ __ _: _........... _ &._,e X 1C 'ZA 7_ : P1rc-e-~ ;

- .- - ._ rr. sx4 ....... F -. ~ . -... fi-s.. Giw V.- .. 'S6f. -

_21 - - r,4 W -.AV P A 1 .t r .j- -r....

na J o 4-4 - r- 4A s . /... W- AI~~",0. A V,-a ew. or,. W4 g-zzL.A,.c.zv::zz_

_l ' ' - .. -- C0drACr AfWP4 C # A... P A..' ._ _ --- - . ____________ -atr c --S ***.-#c-- -F>. .

., a . .i . ,. -. '

K _.,.__,_... __-- -_. ._ _ ._ ___.__.

'- I , -- 4-,--t- + , ...... --.. -..... -. e-- , -. - .............. I,._

7 , i - -- |......................... . . . ._ . __,. .I..__ . ,__.. . ._._.....__ _.

1.t- .-...-- *>---^--n n '4-----'-'' ','''''---.------ -;--..__._.._._.__

q1*taiVE P/A. v9F Sf'rA'E~ P,& $ 2.46its@'- ~MJ-.-s-- L- .---
* ; It . | ! | t | 4 -~-~ J . -.. . . ..... . . . . ................. : . . - . . .I . - ......... ... ..-... *}._

I-.- ... :r= .iL 3 . - ............ . ..-,373 .....-.jv.'.''.. i ... .. _ ...... .i .

Iy

I....... . ......... ... . . ....... g........ ..... ......

J - - t .-- . .. ... .... .... . . ..... !-__- - L-. *1----- -* - ;- ........... .................
L .I ........ _ i... _ . _1._....' ..

V1-D-66



FOWR1 62.114
RE%. 4.'5

CL .I. S . c cGr

I;EDO-10084-3
September 1984

JOB I

cusi

NO_ ____ r _E'

PAGE L;-

If / - } .J -_ =ww

OMEP

SUBJECT
__ ,, ._ ,, ,_,__ ___ ~~~~~~~~~~. .... . ._ ._. _............ .. ...

_ . . .._..._

_._q.....__._ .... . .. _. ....._. ......... _...... ._ ........... _............___. ....................._ ._ ... _.......... _.

.4. . . G , _ _..... .. _._._.._ .. _. . ......... . . ._

__ ,ar ,/. tn,.<-.t e-- /2 > S
___.__ ____ . ___22-5--- '-0-J>27- 7/2--ttW£S-S.

6 . _ _. _ _ .~~~~~~~~~~~... _.. .. .i-G 22'Y-B= . ..................>-

! t : : ,
--7 --- T/ .= ,-v-,< JX : -:--

i, !:-~4_ _0
. _.. _ .... _ . _ ._...-

. .. . ....

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

i L-. _/~<2c _~ C'Vi,-Pr ___SS __.__,C_ ._ _

: : A .

+ / 4 a R P , f 4 V Z C ~ t . . . . .. . . . . ......-M2D . , z c f r ,C'J E-.n--ZCX

* ___- .t- 777 ZV- Es r ,J/DE cr o . rJD /Wr'zE~ / a. .."/IV_

' ~ -A-7 -

_I _I ga XP'MD5Z C *v3 4r,>.- AD ~S.-=rZ"0

. ...... .: . _....... . .. ._ .....

; e ._. CACoeD 474 zs'.E1W ZZ M 2 .. 2 0 2 S7 _/S, ).

!. ........ . ..... ...... .... .... . - .......... -- -.
J2 ! i . : .

_A _ . PI I _ V. __ _ _ _ _AJ __ __ _, 4 _l. _~ _ .____

- ._ .. ..E ... ... /. ...r.. ... C /.. C. .. J.... .. C x

r .. 70 'D.-r ¶ ' yfS, = ;. 44.3 . Pf. 3.3

V1-D-67



FORM 42.114
REV. 4.75

JOB NO_ MAz

Stearns Roger
NEDO-10084-3

September 1984 PAGE v"7-.
Dvo 0Y - rH'

V -WMA-- _ r

CUSTOMEP PRFROJE

SUBJECT

.Cr/*I - . -4 -- 1--S fS *E~ .r2
AW AEAIQ AZoIr 1*7II

9A S

d+g. ..... .... ... D ...

< !_.A7 ... ,.S;._OCC.Zk.._....9g.. AD, .B...__._._..L. 1......-.. .-.

I I I__ _ 1 Ii Ii 'i1L !, >j _

.. . L -. i. .-.-. ..-.

i -.- m - I. ..... . .I _.r.

.......+ ,........ ..' . . . .

rh A~:cer _ oox1_

j~~~~ t i ---- it iiiiiii!i-I6
,~A3 i I Io,..@ ZtS ,_,.T_, . i

i I; j ... _. '._l...._~~~~._i..L_ iI'' ' __ _ _

sjij4n..-...-s.. . .. 00 .~ - -~ t-

- " - : I - * -+1 i ! __ _ _ _ .:-._...-.- ..-.. -................_

I qra--.-5.o ......... .. X-- I. I I I *_

I-aAI.f-:.4,4 tL it .-. .~

i L L ... . 1 _.,_. __ _._. _i _...__ ._... __.i... ______ _

*, ii . .. {.:;* i ! a i i I - ti

Ii.t,. . .t IArG 1r 1;4~ f.B //A l!

| |1-___ .... |.=_ _i ._i t-r-t-F--- ...................... -- t _ _.. __ __I .

i I I.-l - l I'~ _.-~i ! .. + .' I--'T

V1-D-68

I I I
II I I j Ii

....- I .- i-.- -. - .' .-.
iI

I i i-I 1 I 1



FoRM 62.114
REV. 4-.5

JO NO-

CUSTOMEIR

SUBJECT_

Stearrns. a ger
IEDO-10084-3

Septembe- 1984

.r. eB

PAGE g -

BY- C/ -H'Kt_

P REPROJ-

I .. .7 .... .
3 I -- 

.___ __ ____.__ ___._______

- __,zz ........ R~x/tzz ...... -zz=.. s .es~ .7 ................ .g~- ........_ .

=__/0, / OCC_/MM . ,*0. _6AP

* , :_X, .....
_. .... . .......................... __

__ ___ ............ ___

-2 7t ~ ~ 1M 221 -~ - -- -- P o 2

lll�

'~~ ~~ ~ . * 
7z -- ---- s_ - -5 --2.i - -- --..

t ' , . ' I; . /.i' '
__ _ c y - -- -- __e-_ _ _ -- _- _ __ _ ____ __-_._ _ _ ,_ .____ _ ._ _

~~ _&I,~A _// _M~ -~

. 22;i stZ ~rte

I ......................... ... . ..... .... _ _ ............. ..... ...... .. .. .. .... ... .... .. . .. ... ...... ...

I..
1

.. _ ..... .. _. ..... ._ . _ ......... __

.... _._ ......... ... _.__

_ - - ....... -D-69 -... .
;I'

._.__.. _. _ . ..... _. _ .......



FO RM
REV.

JO. I

62.114 Stearns-Ioger
4.7S

,NEDO-10084-3
September 1984 PAG` 6A

NJ0 DAT BY-:!Z VA & sCH'K-
rosa o P t tS~dr

W IM rf .I W

SUBJECT

K>

I _ _ ____ --v 7' - -
.- . . ......... ......... . .....

_9 A o .J 8- -. ......1 .. ... . w.2

Te m4A. .i!! ..i ' - j--

ili . .. .... .. _

07 -5 ..-. ,_i.. 1 w J~dZ 7z
- - I . - Z- -7, / .. i8Z£. C

!~~~~~~~~~~~ .. ........! ... ._. LVD fS2fig

A .. 3.Av/I...

I i' I Z '' s Xz o / ..~~~~~. ....... ... ... ,87--,4g ..........-,-.-
j @ ' ! * @ | ! ! i . . . . ....... i w i i

I I a

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

_ ~ . _ I.. ._ ..
i 7 _IL1

* - * a ~-

7iii I, t /. * 1 a j i I .t i i j ! ! i E !

.~~~~~~ . ._ .L_ .........r-~-

a . I .a , 'j ! i t ! . , | Wi

I , i -- -r_-__ _ - *- - F- _ .__- _. ._.__

1 -r-l /16 -iY' OP_ - --''', '-+ k{ !_.'l-/.-' A_ - 'E- '--'1 "
1 _,.. . * _ . i_._ |:.! ... '.._,,,,. ,,.. . . . . ..

i Ii i i i i i j , , t ,, , i i ! ! ' 'i iiF , I __ a- -- -- I _--_'*-*-+-i- -._-;---- -_4i-_-F-__--

I ! : I i I I iI Ii Ii
t i

�_.. � Ia

V1-D-70



FORPA 62.114
REV. 4.75

JOB NO....

Stearrts.Mlocer
1NEDO-10084-3

September 1984 '71?

/ C 'F

Do-. Ir-I
�W- I -.-

susRJc:

. 3 .. .... / .... ..

g ~ ~ ~ L 7 - A C/~ ' -~A A

A 2 P........../

I I 4, �L2�3 -�$�A-..--

£1. � ZAi T 23...... ,. O _ _

I �

�1��� _ � / j!*�4� Q.7*****___

C P . ( O _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __. .. 5). .... /A Y % . V.-

��Z�±�±4? � OF b9d�.4Ve /A�� A' 4/��AZ•.

I I II . I I I

I . I __________ _______

* I i . . I

I i . .

I I . I . .

I . . I

I I

I ; ! . . I a : . : I I� . ; . I i ; : I i : ! i I ! i I II- , z.- .- - . ..-. ..... . ... ---- --- -- -- --
i

Vl-D-7 1
I1 I i I Iz I I-- i-, ------

i i i �



Stearns .l~ogerPORPA 62.114
REV. 4.75

nA~rr

NEDO-10084-3
September 1984 , a PAGE 71

Bay.!!fz 1 I 7-CH-keJOB NO...

--- ----
aJ~ I r ij a

SUBJECT

I.- ... I.ill..'..

9 aa I I I6/4 ,5)

I I ~ a . . I

- -. a

Ii i� aI: II�
....vk4.yol 5YF0 / ZII0w .

7'F-ueO
--- ---- . .. .....

-L-- ----- -------
I I I T-F

gap% Aia
.2...... ---

.... . ...-
i

--

K> vw.. - I LA0O

I a
a � .

� a

/ a a a a- a

__ w-iz7�'F
I i

Pr I I ia .

/

W-, w if 00-ill. I of. --# f--Ir ....-��i -i : I , i I I i
I ii ; .

..... ....- . ........ - . ...... 1...... - ------ -

....I..........a

4~cr -p L y .....
i . . i,

............. ,.....*...... .... . ......- ;4........................a

aI -

..... I

1 :i ! O ;: i av i
.. .. I..... .. ...-... L.Z............. ....

I

iI
i , I i: 1,

i I I
I I� - 7r s

i I : i i -- I - - - -- --i i I . II iI
i i I 1 i I i 1

- . I
. ... . .. .......I a I I I ! I -[I T-- --- -- - -i ; I :... .... . - . ..... A . &.. A......... L .... ...... i - A.-.-.--.... L .......L ....L .. . .......I .....

Vl-D-72



FORM 

62.t 
1.4

Stearns .I1oger,FORM 62.114
REV. 4.75

JOB NO0

NEDO-1008 4 - 3

September 1984
DATE

PAGE ' ZiS

.BY.~. J2.CCH.SK

CUSTOMEP PROJECT

SulJEx

! - ; --.--- T i I _

_ _ _ _ _ . ;* t~

i_ JW ._ / .... !.!____ _4

,& L (. .e z .. p .... .re y~ i ' . 9 ) !i
* _ K 0  . I _ ....

2 2.7 . _ . e, _ _ _ _ 2 2 4 i -b 4 Z 4 t L

.. . .
: a ;

...... ..... _. ........ ,_....__....,._....... .. _.......... ._-. . .....

I .7RZ, 2 7 w 0T -2,T h , ~ t- _ _ _ _ - - _ _

6z~~~~~zX~~~~~~~t ~~--,7, ztn. .. ~ 26M ...

_ way_ _ ,0j~wz2.;2-wX,_. = __

- - -dA 'i -

~. -

. _._
: I -

_ .......... _. _ ........... . ___ . . _. . ...

_,/ t z. 1 _.. L g . . . . _ _ . --P S . --
6 ,--- -- D ly v_-**--_ -___- -/

,-- s- sz-_ , rV _A- ayllrJ/........................ i.G~X.__

-

l
S -.. ).L .../ .- -- . . wVe. .....If - -... _- - . .....---.---..

*I_____,,__,_,.--.,--------.......................................................__..... _._ .................... .. _... _._

-' ter ,ef/rd74 AE A =S4ft =

. . ............ r
,*i ,?5 A'5 7, A' 3,--- A,' ~ A 1  PA.CT ;, AXz e . (/ ( > -.~

. ....... ..... .
V1-D-7 3



Froa 62.114
REV. 4.75

Stearns-Roger
NEDO-10084-3 7

September 1984 - PAGE

sY f' ' '-:CH-KJOB NO_ .01.

CUSTOMER .-- PROJECT

SUlJECT

4ig ,3-g~o-S-4..-.-..-- - .-.-- i -. _--.- ..._s. ,--. .--L---- - _ .. . ..
* , * I I , . ! I .

, !. :. . -
I 1. , i j - ;, i j , ' . I , | !

I -,_ .i , .} . iv w A j> 4 *, v-jjji.i..... T ,. -- -#A- ~ -~

le_" -: j.-' 'f.j I LI. 'Ld. . . I V.i7 VL. 'F .. .. - 9.W -. .r- , ... ..-.......... .. _...4-.

_ _ - ! - --

' -.... r .- ...

b-4 - -..-.--.--. .... _A_.__ez

Ll,4. rtz ./Ac4S .................... ;X~~~~~. . . zzs= eE................-,>.... .

3 I

.J- - .... . C.. ^ ez r d ' 4 f...... r e~' .4w ,4 ? ... _ -.....
..... ...... _..

.. .... ...7 ...... . .... . ..... . . ...7.. . .- . ,. ... . . .....

I7 _ -- -r- .

- !. .i ... .i. ...

.....____ ....... _ . _... L . ._ ..._L. ._.......__

. ...... .... .........

E ---- -- 1 * --. -i.. i . ~ l - - * L- -i 1,,,8

V1-D-74



FOR62tearns1oger
REV. 4-7S

NEDO-10084-3
September 1984

NO OA0w

PAGE '

_8 ^?C --JO0

CUSTOMER PROJECT

SU8EC

- -.----- ^--r-r I il . ; I r - -- I- T .

Xjf,3. ______ ..__. -- ,-_ . -- I-' T -

* gR. . . i i

.,I j *.i , !*.i ' _* _____i

5 22 8____i_._.__iii -
iS;-

-ii-. 42-~ -w040_-il---
i .q

V_ ! .ArA ...._..
Ii

f - A-. *_ If--7 --

_ .. .17-4 . _ -_Z X -_ A
__ & _w-wO.775-

X,& Z-X Px .
A-%ZL

*'P2 i -vi{1t ! ^* . , /jj_

! ,*!

17MIF* 
._ .r .. . .. 

I, r j

-_ _ -- T4__ _ !,n/ , ,,V If . j

r - . s__ -- , ' .- . .
- . *-.i*__-- ,,

_ . . I

-

< .79, AvY I).-

j -I : ' : , *. : . . , . i :
i i.! . _ _ _. ._ .. ....... . . : .. . __

i . .I

, ! .. : . . ' .1.... ~~~~~~~ _._____.:I..__ ._

I ' I I
. _ . _ . _ I I_ _

* . _ . . . __. .. __ __

_, . . __....- V1-D-75j



FORM 62.114
REV. 4-7 5

Stearns Roger
NEDO-10084-3 -

September 1984
. I

.^w- ^_

JOB W^ rs.e .By .. ,<cH'K-rov *7lt

CUSTOMEP PROJECT

5U8JECT

_______ _ Kt! ..... g - s e - x 7_- _.. _

,li., /A 4PrT j . .'/ .- ,j|tI--A

__ ! S _5 --- |''v-!i

- - *-- 7---- -- i- , Ti

_ , ___ a I I. L ._.! _._1__A* . 4 ...... _

t I r ,',! ! iRIi ' I . - ,

-- T- ___----- a4 -. I .

j j . I . . t t I

__L ..._........A....... .. _ I ._

3(r , i * e i. '. ,i i i -v z Aj, * 1 3 ,

L i ; ' . . -- a-4- ;- -'--- -i--.-._i _ .. a.__...._*. . _... _ .. ..

-jo-F~z- J47Ter.0g //*// --
._ __. r Y _ ............ _. ..... 1_.

I

-I --;I **-
. -L ..-_- .. , ... . . .._... .a . -

- I- -- .-.-L~L -- ,- -- i- -I - - -- -
-*t ------ :_------...... ...... . . i_.... .. ... ... ..... .. . -........ ....

APi - .7 6t < 77 x,20. i 4 y.0 &V7____L __._

V1-D-76



FORM 62.114
REV. 4.75

St emarns -liogrer
NEDO-10084-3

September 1984

JOB NO UAIT- - -

CUSTOMER PROJEC

SUMUEC

- . . . I�*�

Iii _______ f I . .1� �
I *1 

. S

- - ..- 9

: I . .
I I * I. ___ ______

LJZh'4e.. ��Ij�I¶JZ � S - -.

I.

I I

_______ I I Ii I I I-� - In

-. -5 �l 4. I��*9*5�1
j *i I I I � I I II I' ____

bb �

I Iii I I

- S - � I I. I

. I I I I
* .�-9-*I.

I I

I I I I I I
I I

I I

I I ________

I I I

- S �S - - - - S -� S S

Iii . I . I . . . . _____ S.- S S

I I

II _______ _____

J -9.---. - p - - -

*1* .1.

I I I I * S

I i I I I .1. I
* - ,..a,...�d �.-,-

* I * . . . . . . I
I I I , I I

* I * I - I - . - . --

I I I I I _______

* . . I ____ _______

* I _____________________ --.---..-.-
I I

I I _____

I I I

_____________________ � 9

_________ -J _______

______________ 
1������.

I I I I .

_______________ - - - -. S - .

I I

I i I I * I

I I I

I I

IiI I I i I
* � 2 - A J... -� _____•_____________________________

-i

I -
I a*

: . I ; , .II I ; ! ;, i II I I V1-D-77 -1.
i i I I iA I iI I I II ! -



FO� 62.114

FORM 62.114
REV. 4.75

JOB NO _

Stearns .Loger
NEDO-10084-3

- September 1984: -
rATFr 3v

PAGE :77

_- X

roMEP PROJECT

SUBJEC
- , -.............

i i ; i ; I t 1 ;; 1 : Ii i IV_ i I I 1i 1 1 tI I I I I
_... . . ..._ .- ---- I-- . -.t -t.-- - ---- i- i -. .

"iA e a . r i r_

... L---.......... .4 . , . .

. .........

; ! --- ---- -.-- s s._ . "s ,) _ ._, _a' _ _ _ _ ._

KitrI r- - 7

*~. # A _-6~$ *- *-e E ---__-. .............................................................................................................. ._.... ...

I s - 1gh44 )+>-Z J. 7 a, ~k . : :. a

.a .......... . -. ............

. i ...... .....

I ._ j.6 .... ....... .. . ..... ......

.i .................. _ _ _

,. 17.', ...... ..... 7 _ . . ._ -........ .._ Z.._

--. ........................ .....-ar _,evz.4.,.-gYfi'/ 6 I n>X yc.._

.- 4_ --a---- -j _..........ll_,_ _,Ll_,.;'_i...._

I
. .. .

I~i ! , a , _ 1 -
... _. .. _..-...-............--.. .... ---

_._ . i; ... - ..~r-* . -i -;-.__._..._ - _ -... . .. . ......... . ..........._. _ ._ .- -. .. . ...... .-... _ ._...... . . .-....

;,2 ..- .Z ... < , w , ................"" .... ..... . _ ..... _................. I i , .

i_._ i _ ........ .. .. _ .. i.. . ti i I I .i
- - -- ' -- _._~~~~~~~~~~.-._ __. ...... - - __L- -.. L ...... __ _. ___ .......... A -._

V1-D-78



1:6"M $2. I 4
41:. 4.75

Mleanns 32 Oger

NJEDO-10084-3
September 1984

,% A~.

PAGO 7I

JOps M^
6FP% 6 - - - - - - - - - - - .

*1 tz rfAMu 00^F jTri
._'.7 - 1-

I i*0 . i

- 7Z T- __ _ _-- /t-- = ,V 775*: ~~... . . ..................... ,

*_ 7-' #_4 Z5, _ i

,

RZA..9 4 ,5277 '23.-O =7~' 7 ~ _ _ _

i

7.tt !La. t~.t 15-c~o=ArV, X-Zjvsm-~ , , _, '..= =l

- - �IL
I I * a

- Z�'/d� �9�Y�? AV T#eZ�/Z�AT 7�>%'-�t� -�e�z4�. /y�iT,9

- - -,�.. ,-*�* - -- ,�i. D...-.- _________ _______________________

Ir/'�',." a'

* �

I---

I i

_... ..__0.. -

l 'e- .2 --'--Owf. 7-��--V--�-53 01-7/a ... . r- . _ _ _. ..

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

,( A:r z 2 . - ~ ~ v c . ~ < 4

V1-D-79 j_._: _j!
. . __ ... .. . _ .. .._ ............_.. .__ ............. _.. _,. _._.......__._____.._................. ......_._ . .. .... _. ... _....... .



FO�J 
62.1t�

FORPA 62.t t4
REV. 4.75

JOB NO_

Stearns .flN ger
. .NEDO-10084-3

I I September 1984 " PAGE_ ; 79
_ _DATE - .BY !15 ,_;7 CCH-K

ttcnf r MCI^ 3r1W-A --I~i -
SUBJECT

- _ __:.............. .. |._ _' __ *_-_ ............-i----_---- --; -- , --! . - r....--..--.... -. ........... .~ ~ r -

I--4---.-- .--.- > -. -- 4 - -. --- ~ -, .-.---- - - t S---l--- t-jJ~.~..% bj,.... .. .....

....__........2..........

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

.l ._, ._ ._ ... .. .......... -.. ........ _.

.. r.

- | L - - _-

...- .... . . . . I. . .....

...... .

| fI * .i . i * ! * ! ....

i - i j * * ; j

, ___ _ ._ ._._...... 
_ ... __._ .__ ............ .......... ..... ___.. _.-. . .

j i * . ... .. .. .

I _' ''* i _i-~ -

_!l Xe - .... p--.-.r Zys6:G:<a6p3_L_

. _. _1',''!'''---.'- -..- ... .-. "-. --.-. '-.-

i~t_.. / O K .S''=/ ,6t: . _._
j i I I , L

,--,- -, i- I------ J -- ------ -

, "- -..-.-. ._...... . .. . ;.....i ............. .

t I ,tiI I -_

�KJ
I I I i ii

I I . I
I i I

.1. I. .L _. I
- _ _- s .__.z _...._.L _..1._ 1._._1.. .... ... . -..

VI-D-80



Siearns nlocerrFGo 62.11
cEV. 4.75

NEDO-10084-3
September 1984 PAGE 9 0

.B N E-CHFK!o0 t,Up P. w
4'.J

_.,C U S T- M 0o F E

SUBJECT

I . i : ; o : i . %
.. .............

z �.-/A'�A�� �97e��(� A� - � I�'Z�b'
- /t4�L.. 3/C4/1 � .JA& � � � 92 � - -____

- - .--------- ,c------".--.----- �

- S

zJO3LA�7AL� .�dT �%d."7.? I

___ �3o'm x3
.

.. . ............ *.
__ _ _ _.^ _ ................ A... . .... _...... ............ ...... .... .

n~ -,,J*
r -- - i.

-

__<,, ...... . ..-

:~ - -J MP/ -J.

_- - , z_*-

. , .

* 0%d IF .. ,- _ - ,,* ,

'---8 6 ,z

77? � �, I . -

- - . I I

___ __ . -- S____

5-

- I S
* - � S

/�2.Z 3.. -

___ �/�_____

e-I
''iJi

. . . C.e.... (. ... )... /. ..... ... ....

,_. .. - -. 7 - w k e ne .Or d d f . 7 . v S F h M . a A~....=.:. _ _ : .- ._

I t

I...It i I

' . s . -_ _. _ _ :. __ V1-D-81
;EI



FORI 62.11 4
REV. 4.75

Stearns-Roger
NEDO-10084-3,

September 1984 - PAGI R I

BY .M f CHKJO-i NO_ .. s *i_ I VA I 0- - - - rw -

. X leY^D
%.UW I OMCL. U'lKJJLT-

SUBJECT

rj' _t- I ==|L . _

_-..- _- I ; ! !I L..~..1.....iff>YX/........ AZ.., ...... ,.......ify....... .,z .. fJ_

__I30_.,. I 4', 1- .1|. __4

__ --- __-.T * - - -- I--__- - -*_-_- -- _ _
4 0I

_. ____ij__ .L_______ -. _*- -. _._ -l--i, ...-..... L.... ; i..._._.

I . .........
I -si I; iJ4 .

r I .$ 4:S5s ! 1 1 1 i~

i- - -r----'----t---- * ... ....... .. -----.----. -
- 6 7. 4 x 2nn /-.r

I.. . . .. .-

ie~oI -- -- ;-Sz -- i t-.-i -i..1

I t -4wJ -- z--2.0 *-- -- ,6- v.-. i -- - -. '.-t--.

iI 4e /.~ ., ,st-- t *

* 6 t I> , ---- 2.O -r-r- X-' t-r- -- ~~*|,----~

a- - " .J( . ' I . 1 . i { .

;~~~~I I4I._ ...... ... .r....... .. _.._..................._. ............. _...... .

-tW<rb 4C:J -l f 17 . /i£CM6if ___________

- .'_i> ,..._ _ __.__- -_-- --- -ZY.-9-t ----.................................... |+._ - *_*1 __-_-_I.

---.... A..-.- l -_ !. . _.. . ! _ __ _ _. '
I I .............................. ; ....... .-T- 7 T

-j __! .... ... _.-

I !. .__ . __ ..

-..7.. . . .... !- -.. .... . + * ..... I .......

_, _ -..-..... .,. & -

I t 1 -.r-r'l--" .F . _ !i -

w. i
_E ___.^ . _---- -t- ................... & - -�� ^5 . *1_.__a *-___.__._, ._.

___-_ .................. ___._.L.__l ............................. ... J_ ..... W ._.t-

__ .1 . ,iI I I
Vl-D-82

I.



O0.14 82.-I1 4
3 /.0 4.A-7 5

,NEDO-10084-3
September 1984 S---

.jC;9 NO AT

ZUSTOME P

T ,JsJcl

3) I~ : - - _ _ _ _ _ _ _ _ _ _

tOJEC

--- -

I

"I wo4 7 7,t 4 ~ _ _ _

3 ~ ~ 2.. ~ A . 2 . - _ _ _ _ _ _

7;i I

I

~ t -2Z .I -

. ....-.. ... . ....

_ _ ~N-

9/� -. * � *� I- � � � -'i' � �-'9*sV

____ ______________ -I ______
� A5�O. �97!:� - -.---...-.------- -

I I I
- -...-.-.-.-..-..-.---. --

. .. .. .. .. -- -- ------

* ~ ~ * ~ ./ .,.. 3* __ __..........__

~' I f ~ I ~ w ' ' 7 V l - D - 8 3_ _ _ _ _ _ _

. .... ....../. ..



MA t2.114 Stearns-Roger
REv. 4.75

KEDO-10084-3
September 1984- PAG

JOB NO DAi. 3Y9 / ZCH-3

CUSTOMEP PROJECT

SUBJEET-

-41 51tt -r - ;

, . , j .Awe,. i-I-
-|~~~M G _it. q !r

_ t. --.-- ! i . ... ---- t--.t - -.- - -i -r-_ _

_ _~~~. . .... .z .. . .....-_. _...._ <-W -X I IXLtL

i-f

L ...i .I i -

- - Ze on A a 3

_~~~-av Sm.. , r~xll.Mn.* .--444T._..i _ _ 1 F

_ t ,, . ,, . _.r. ,..-_ ..... ,, ... ,.. ...... - --

>_ .4 L---- - _ (

.W .5S. ... .Sf ....-.. ./^ *. p. //p.... M 4 74R

.- ...........

L II-lvz 2-84 pp P I -

. l . I __i_-_ 1 !__

L tS~riM. .DLz,z~./.OES~=P.ZF DP..R,. .....,.. ..
r -i--. -J l L|v p i----*-t--. r--I.--.- - - --

I#4p2A/.E AT. 4.E~~ Sia7Fp...0 ,..,VP i a .+-.~ -. ,) ,
.. L1L...111_ _ I~ 3 I -L 3............ I_. .XL _e

- Y1-D-84



31larns.;3oearuhM 62. 114
RXV. 4.75

jO8 NO_

:;USTOMEK

NEDO-10084-3
September 1984

DA.r

, 2b I,

PAGE aA

_3Y 0110 7 CH'-K

9-w ML; I~ a

,i-i licJ
-- -. ---. -. --- , .---. - -

t I 4i
i It- -'

I. I ! ; . I ; ; I 2.
i ; : 1 2. . ! .2

, r ,. 1 =
... . ... .

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

I : * . . .I ! I !. . . !: _r*. 22 1 & ;}- n
! * - . ___.__-

-r *- - - r - - R6. - S ' - -. - - - - r . . -. - - . _.(. h. t &@tMt0S 2
- * i i . , I

!L t i t .i '

. - -t.^ ss ) P ... RI~-. , -rvo A -. ; q Q .... ________

i~~~~~~ . .,_.*_._,.,

i ,t * f= = /2_ 40.
--- r . . -r-

* :.__ 7- 7-I

D.IF_ 7.7

T* 4 0L _ . , - . .

; lJD ... 2t--z R'm /wJ{~r-22 2w - -,

- -_ ;_ ______ -f !-- 7 _

- _ k -i ._ 3"
. _ , _ _

I,1 i
.. _._�_._.__ ................................................... _r2~2~O2~ ,,-.w A. - 7 : ...Io7s _

2 I . 2 , 2 *

7t~7 *

I I .

1 1 2..-- _. __....i,2f !~ iB Xz5. z-g ; /- - 7 .

, _ . _. x , _. ~ 2 7 . . .1 ... ..__. .___
,_ i Al-,x _ ?,t ON~e -I. A r. Zs3ni-18l ..... - . .. ...._..... ._..... _

I

I . _ _ Y1-D-85 ' _



FORI 42.114
REV. 4.75

JOB NO.

Stearns.loger
NEDO-10084-3 ,

September 194-,-
O0i .mY- :roCHKK_

etctnuirD
w--~.WM U PROJEJC

SUBJECT

r <iIII-i r1 71 1111 r1 1V FFTrr Tr r-- - -- rr r f -lj7

r- g~- tcS- t tr.-trlxT-~

_. -I- i- j ,--- -a ___ -- t -r, -- ,- -, -
_ _ _ __^2¢{ $, t t 1 .i4.

T-

.._ -. . I .

'8¢r- ! -ri.j{ I ' , *- , - --- r- - l -* -. v- - - .. J......... 1....... 4 .... L......4 ... . . .. , _ I I ?

-- T-v-t- t---t--7-S j:- i 4 A-H--t-7-1i-,-- 1

_- --

_ ,j ii_ __i-itl!-l-AX@- 7

!M g7.' r S£ L _____| ' 7i i I L ; <Km t, - -'-

L _, i_ w.L _i' L L 2 U ! _ i i _ 1 _L
L p - ov>F 1 . s ix,- Z .Xs . M T / i L / r t O4 . 7  A | ? z_l. j . -

_L . I-.
Ir I

| , ,.

.. ..... ........r S-Z -0 ~7t 1- -l -+6-2-A. 7- F. J .,¢Cf.._. .
,-ft~~~~~~ ~ Ir .7S ; xS ,t;, i7;F.5<5O

! -- _ - _

§ , _*,

'A I If - - -_n

7 . -I....,x a--....L Li A. -,-- ............I ._.---...+ :.- __,... - 6 k _ I . ± , _ L _LW * i~ .................I __ .+....
-§ z-l -tI 2 !. ,Q7?5x _ _j 4__+,4I_ 1 ' - - ' .. _! --_ --

Vl-D-86



FORM 62.11
REV. 4.75

Stearns.1loger
NEDO- 10084-3
February 1985

-B

PAGE X '

3Y l ;" f CH-K
Jo0 NO UASI

CUSTOMEP F'ROJECT-

SUBJECT 
.

l . ....... _ .. . .. - .

L _. 
.. ... ._____ ._ . .... .

.. . ...... .- t -)

~3 -

, _ ! I_ I t L____._. _ . __ . -.... ............................. . _ -_._...-__. ._ _ -.-.... _ .... .__

i.. i ( 4.. ) I _ 
. .

, 
. .

j 
.. .. ..- . . .. .. .

__Z____-.,- --- r - - - . t-.-t- -- ----- ---

F"1

_ _ ! c .. e Af,

I I I nim

_ * V /~ 4~ 9~ _ ve~ Zr/a~ V .- ... .. ..... - -. ...

_ ~-Z 77-y //W•z - . .

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

22 3 ....... 3 3 ... 41i _ .(.......... ..... 
. -. . .. -.... ......... _.... _

1 .... I. .
1 :.L7 : 4 LC-rA1 

v 74 -.- 7 n
I S a jI .-. .- ......* .. . -. . ...

* . . .... 
.....

"_ .1 _ e -- -. 1r1'1 V. /A- 4 e v t-i s o73 - i4A '4 (4^;, ~ cr ))' - -=~~

- ,_ ... _ ........... _ , .. _._ . ._ ._ . . . ___.. .___. .. _. _ .. ... .. _: _.. ... ..... ...._._

q__ / ASlgr*J646Vo,-K- Al,,303/.,.X,,, ;8 v

................-.

.5 . .......... .

. .. . ..... ... .. ...... . . - --------- -- -... .... -; ... .---.... .. .

i_+__~~~~~ ~ ~ ~ ~ ... . . . ....... 
__ _..L*...-..79 - - -'- -- -- - j ---

L ---- 07t~ 3o3(S T77X/2,39,073\j

-.- - ' .................... -.

_..... . 7 ._ ...... . .... ..... ........

L_- 
_ _1 -

-81 

?- 71,7r V

Vl-D-87



FORM 62.11I
RtV. 4.75

JOB NO_

Stearns .Iloger
NEDO-10084-3

* February 1985 .- PAGE R 7
LTrVL CHKDA

CUSTOMEP PROJECT

SUBJECT

- r- ;-.J 4- ~ -. t-^ri--?-r-- -l-t-- i-i l i I I

_ _ _.+--_______i , -- *r - *--r-* --- -.--

_ _-. ag~pzy< 1 7~t. ... i .A.4...2.*...... ............ J2/.? .4.L..~... A~z

__-i_ L '* I '-'.& & ' .... _ _ _ _ _ _ _ ~-' - -- - +- --- -

_ _- I-w~~~ .. ffQ. |,_ __

_ _ ;~~~~ O...._.. .. _- . -

- -!^ 36.A. ... 2 - Io &.L a/gS.o..S- , .....

_ _ C IC*B. t I r _ i . . _ _ - Ie --

_ ~ t- .- .,...... . . ..............*.j _ L. ..... _ . _ ._^_,__.___. ,

_ | : ___.____,__ + l 1 _ ___ .. 1 i_ _

_ i-i IAt I Ii

- IED | L-.1-^- - i--- -- t

--1-- S .4'/s. -i.F : 4 1 019'~ .... % '~ PA;.#.k.. '~F!.. j= ....

_ U I I CI t I - - -l

- _. j ,. t t 4 I tt I - -- r .|-X^.

F~~ _I-..T-*-i-,-i -t-l.I r1---- t^ --
r_ _, Sn I I-0 t-t-t---

__ ~~ _ _ _ ; _. ..... _..._.+ ... r.L t-^t^^-.- ^ - ^ - ^ .~

(

I 7,
.. ............... ._. ..... ._ ._ .... _-...._ .,.__.

.i. .... .. _ t t

I F - i I
.- I . ..... .. ... .*... ..

V1-D-88



Stearns Bloger
FO01 $2.114
REV. 4.75

JOB NO-

NEDO-10084-3 -

- February 1985
EnAst .

PAG r 88
_Ef- K'<C-_

--. v - .;Ol

CUSTOMEP PROJEC?

SUsiC

. LL I~atm ILLJ ~L;zR-iZw
!* i 4J .j'~ ), ~ .f i , 9 r x ' -L)(

-L~L.g. 442 -4J ,4g P.f. 21nz s6t __

lo

- 4 2ZWP- 1iar I r;i~>--

~- | -s I A T X r q ,;Xt

_ N *;h . -2 .._

pA r

i Li JA_.t ~ v..M* tr,.i.n§s...+ . ... .

|~~~~~~ ~ ~ ~ | -i~t -- - a7-, t _ m

L -.- 4- IL . , tL 2i l I

IP~ 0 I~XTF

__ L . .1 '+Iii -- __-__:t tr --. t;-

-dl

21-
- ---.'I ... iI1L _! .0

t�q�-.

��7/:� �
S I I � .! -

a -

4-4. , - * -4--I, - .. ! -+ -

I

. _._.. _ .... ___

I i I

* I .L.
_ ._,- . . , z- - _. ... _ . .. __. _ 4._ F--- _ _

F. I I I I,

! .I
7 . ._. ._.._.._.. _

_ . Il _i._- _.. .; ___........_
. _ ._ _ .. __.. .. . . ... .. _..__ .. . . .. _ .... _

E l .. L l LL .. L....._ V1-D-89 L L . LI
_ .. ._ ._

i

.ii.i.. ....:i- I
I .. . . . . . .. _. _ . . _



FORM t2.114
REV. 4.75

Stearns 'Roger
NEDO-10084-3

February 1985k . PAGE- 89
DATE y CH 'K

nD# L.

JOB I .4O

K>' CUSTOMER R
9

SUBJFCT_

_ l ..

'-K - -: _2 5- _

__ -*- ;_, '- _.-**_ _ __-.- .___..

. - lg 4 * +*3 1 - -- - / -'5 - _

-
XI

_ _ _3|' 0 | / , & 4 S : - - 2 / - _ - -

AZ 
i

-PK -J 'I

L 3 .........._

_,L..-. _

i ~it - I -'--e-'-2-- --.i_. ___._

...... . . . . ......... . I -..- 4fT I IfM/ ,S. >'/ i gt4gtf gC 2 ,2

>~ 4-t ; o if i* -w t ,

*H 4 .. -- .....-...-..... ; - - .

. . .. ..

V1-D-90



Stearns EcgerFORM 42.114
REV. 4.75

NEDO-10084-3

February 1985
PAGE 9n

R V */* :-CHie^-,Jo_ NO UI- -

CUSTOMEP PROJEcr

SUBJECT

--r11TI i i- - - I - +~-

... 1 4 1_ 1 1y .r .-… -......-.. zMc.v.... zw z<.iveK--- *t-~- .*CD

-n -I i i t , i-ttt .

I. .. ..I !.. . - - -

l.A.S -?s~..B /_.4-.a.Bk,2...f. I3). -.... _.__

: V 5 I , . . -. __ _ - _:: . . : .
!
L. ---..-

I.. .1.-

_. .4--
! i

i i I a. i t _ _ ' ..... _L l._.

'
- 4.- _v*O#m .... - >. -. .- :r . , , ti t , - . -. ,

.,1.....

_ r _

I i v ., I

-.i i ' .1 - .! I ! ! , --- . -, _j__.,._,__
I i i ', I !

I _
. - -- - -1 ; I --.. ; - -- -

_

,.

I I1

Ž D.x 30X V,7
m i i i !A .~ __sv l l_ -

i
_iL I _

i .

. i I
v I f .. _._._ ...... _ ___._ _

_.S_.__ _ _, _. _._._ t_ _ ___+_-

_ ._. I I : --- __ : ! r
-'T , i 0;�� . 3

tX:�, I -3. I zz -, 4? � x.( -...A-f- 4 X . .....3.3.Sd:.I /9'.
I-.. __.~i_1 _ _ . ,_

_, 
I-r--,-. - , -

! - W rb I -
F ii j l j - i

I I I ! I
I ! i I i ; ! I

L. . t.w .... i R.I0
___ #:.-a .- ~0

A 1. 'e et '-T Lh rheP~ m-/ -

A-4 I .. I '

It I -__ I. ; _
_ I . _--

Ad4PAR/AL .

I a I I I I I
. ..i.4 .-- -

79.t�*kfI i I I14j� 15f�� g5ifJJ.A� At ----- I * -

I I 1�

I '7�'IL��/A'L� J I I � 1 11111111 I I I
I rr

III IIIIIIIII' I I IIII�!II' I I

I - - I I

J
Iii- ~ .C --- --- t- !- -r- i ! F--

_L-}-- -r--'.. -w - '. -et--a ~ ~ - -t

i-.4 . 7- -

I i I I

[_..i i _-I Vl-D -91
_ _ L. J. _ _ ... . s



;- Stearns-RaogerFORM 62.114
REV. 4.75

JOB NO-

. j -. X,. NEDO-10084-S 3P,,

February 1985 . V O
BY H_ftA~r

21

CUSTOMEP PROJECT

SUBJECT
_

r I- 7VFTK F I i i T i I 0 I i..

i t - 1- P-- o i . E,7/ A -- --- - 1-.--..._

! I *L 1 ___:._ _

I T _*~rd ize 4.s~u ~ -- Zoov

I d ..- /E_ f 
-.

5.;- 
.M.R r sEw..&v'b .......- g',$

I ' -'I ir ~'i ;! ,

I I I -I- ! - I i I | -_. i

- . . . I_ I I
_ - ! '. j . *. - I i i j..

I--j liij, i jt '., ._ i i [..__._

! 1!iL;LJL ,i jI ! 1-! !--.-- _

- r_. ,_. ._ _ | * _ - _ ; __ __

i i I I ? I IL * j I I

X , xe .................- - --- ! _ZeCZ~ .f,$/_

i -: ~ ..i .- - - -. * " --- * z- - -- J -- e_-_- - -. _-__ _ .-

l ;=. 2 x& .tj- . - I3. .......... 5

_0.~~F ! --

I

i) *3 -')l .*; " I i IX : i I 1 , I? -' i * *. F , '

I A W1 .....
1

_ 1izIBF /3Y '3 ~ /z a .. ... 7 / t - - - -.....

- _L..1LLLJ L.L L J .i 2 -L.L1.. 1L IB..i I -J_ - .L.-.L -t-{- !. .._ .

V1-D-92



OR 6.1Stearnsa~oeREV. 4.75 Roe
NEDO-10084-.3

____________February 

1985 PAGV 9Joe NO 
Op

CUSTOMER 
PROJE~___________________

SUB3JE

--- 7--------------T

L Z .. ___ ___.............

aJ M

.1-...............-

-7-----

_57.A ~

* r I ~ i j J I ~ . . ... .................j. 
......_

AW:7ZTO4 
m

- ~ a I ~ J ; 
0 

-

_ _ -V
~ I . a a

L--IVlI 9j



-Stearns nflogerFONJ 62.115
REV. 4.75

.: ,;NED0-10084-3. . .
February 1985

NO DATF
t~JJL-

_ _ __ .OM. R r v .

PAGE.

_r ,Z<akfl 'CH-KJOB

CUSTOMIEP -- 'F nwjr.%.l

SUBJECT

..... T---1 ..; r -- n i '- s s I I !- T-T-- ...... ,...._

I I i I i I I I I i! i

...... .. . ...

gI 3. 1 !.--

t~,, k

_ -- -i-- . -t - -- -r 7

_... a.. -z.4.. . ...... r.. :an/ r" /G//.m ?JO&;fr-}i< to"*~X 47XV-tHI .~ ...... .II I I_. I; 7 D ..k~! /. p er,$ pygM~z y-XE- 'S 7- F -4 qJ 4'- -r

t.!l, .....1 I 1
_V Ik4 ' 'd .. IgŽ4.6_ '7k',- /. j -_ .. -_

_ I 4 - , _ _ _ _ _ ~ *-;

I 1 9 P I
_ _!3,{... .,Bfj I7.f -*--- ... .___..

, -. . , 
-: -.. 1_ I I It.... .. -...- ..- -

- /g2t .--- 
7! . ' -' -

I= i '. , ,

_ _ _ _ _ I,7i I

_ !.1 . ... _... ____ __-__t ,___ - ____ ___ ______

____ I 1. ' t@L 1~

I__ ai-4-pi 1 31 + -
,_ .-. -..- ^;!|i;__ '

-- 7 , -I 7 i-tl . tl ,tie |- 3 -. t -...- - _ --.

f1 1 11 T , = ,_

',~~~~~~ I -- |t-+ -

I I _i I. L .. i ._111 iI I i_ . 1 t .

_ ~~~~~t l t 3 l~ ...... 1 111!1JL

.I

Vl-D-94



FORM 62.114

REV. 4.75

J09 NO-

Stearns-noger -

NEDO-10084-3
February 1985 PAGE ;1

ns_ < 5 __ u-DAT U,--_ - -- - , A- %r1 ft

CUSTOME P RJCROJE

SuJECT

It

-. . ' '

_:_i , Nr A4%. i/i _1 .1. 191. 7 ! 'Z'.L

__ _.___|__i ____ ||__ __ _| * _! __ _ _ _ __ __- _ *_ -- _* __-

-| .. I J ! a _ L _ _ .__ _ ,_. ____

* .*!_ ... 4 . i. -aB E..a..0V.

I T .! r : A9A A £AID - i i

i i j________ ,A~ , p
I 3 3~ - -----| !. |! Ii ii. fbfte * A~ Xf-i44+2Y- - a +Zr> -
i |, pi < . 2 ! g .gt-1 Jr .

- -- ----.. -f , -. t

-++</ - a/2>-2- . E) R

, ,~~" t , i . i-,. . ,, £
*.I.,. ; _ .. _....... . ._. _ - - ~ - - - -

*I i I !j'*'*'__'_

-! ~ ~ '~ It ;4. -' ~ ... 4.v iS AE -a.RS_
iR~ i.. T i ii - t- t-~. -. -i-- -- i! !

ii| S' DPD2Xoej'2 AttS/OA - g 9 . £C .p/SI --- 4 -
I j _-------_ ............ * .L .. .... _ _-.'... -

! Q eYA lI . . i.. L i I. I_.. .
.__ ._.__ _ ... ._ ..... _ ..... .

I I

._ , I

i .... a . ....... ...

_a . i I _____L ---.

L &^ ~~-.- -- 00- kf/d ------- _L'---- --
-J

.; 7 . ! 4
__.L. ._1_ _L . ___ L__ ____._____' . .

..... .. _ L._ ... .. .__ . :.__: _ _ _ _

.- I Ii
- L-p_. j__.,..__ _ _

I a j *:- -! _ __ .-.-...- _._ _ ... .3 . .. t

I i I . I

r.. . ... _.
I _

i.-. I-
L_

.. + ._.^ .... _._ _ .... ___..._... _... ..... I I I I --I
i i i C i I Vl-D-95

. . .
.. .. . _ .... ~... .._ .._ ............._.._ -.. '..&.....6....1...3.. *.



.a ' 1 # I

FORM 62.114
REV. 4.75

-.Stearnis ufloger'
I i I gNEDO-0I

February 1985 PG

JOB NO-

- CUSTOMER.

SUBJECT_

UAT_ Wu

I ]c 4 -1 PROJECT :;i

---

: . . ' ' i i I ! I ! - , i,
! I

- ---- - - - - --- +-t-t-.---t-'-"--". ' -t .

I i C i.
......... . _--:--......t !: i/

... . ..... .... .....

I I
.......... !...... . -..

.. ... . . o... .. . .. ..

........ _ . ... i . 7

.J i ;

It I I I
tT- i j I t__

;1 ;--- _1=

X, , i iT!,! I - -- - * -! -

. i_...._.

4
4cMA4 . ..... Rl riiCi
WPAA'.D. I

. i - ..*. *............ _. ... ._

t_. i I , x I --
11177111_.' :.'H pj'9 O

'-__4I/._. . ..L

*_ *-- -- * __-_

I ~ ~~~~~ ~ ~ ~ -; , 1 , i j , X

.-.. ~~~~~~- .._.,..5..§.

_. . . .+ ._ . _.

-i _ I !: I ! 1
_45- r1h 4j1 jc' f

X i 0

K>" i .H U
- - --i ~ ~ ~ ~ ~ I T _ , , .1A_ :_. _ / 1 . - h / W I~ . 4 _ T, E_ . t ~ . d...w..... Q.___ . v

. ,2J A'ES .F e C . 7I J L r. ' /a- Z '6 2. .'~ z2 E 4 R..~ --KvE

i z z z .., __ ..._ __ .... _-- - .--- --. :--
A. a

�. //'O4'A�Vr. tL22L
...... :...i....-----.--.-. '--.

-} . . , * _

i i ,: , i

i I

__ . -.- ...... .... . _._. > ....... ... . ...

. 1
'I

x .i ,. ... . .. .!. |1 Igts. I I . ; . . I....._.._. .__

~~~~~~~~~~~~* ;r- - -4-+-,t-,---.X --2 ._ .._

|* t :-Z -- iwcx. , Tx4, 5

.. i .... .. _ _ . .1._ _ . _f . _ _ .. .. .._i. ..
- . t t 4 &- .. .. -...

___ ... . ___ ...... ._ _ - __._-- _-r-~-- - _.- - -.- ~- -

i I- .... : - f _ ...
.._ I

i _._ _ . I ._

_ -_ _ _ 0 - A - - - -- I
!1_ _! _ i I ,

1
-+----F--*--*----- I __-_-v_ **-_-- -- _ _ _

II I i* '- 1' . i i I, I I I. .
i ;

Ii
--- _ * *___- ._ ___ .. .... _.... ..._ ....... - . . ....

Vl-D-96



FORM 2.tlJ
REV. 4.75

Stearns -oger
NEDO-10084-3
February 1985

JOB NO-

&-I a-o% " w

DA .U'

PAGE W-

Y ",' H-

_UJII -. C rJ cu

SUBJEC-

t<+X -.- +t--* t'z----- ----- . -;-

! ~ ~ ~ _ I I-rg.>. .IW~ v. B.nE z>g,~- ss}r;

_ -! , - ! - - . --_ --. .. _
-- ~ e ~ L ~ v ~ P A Z6 6? U A ., r A ~ r T

I ! I i2 , .- - - ... M,-

i-.-i.!- L.L - ---- - - -- _

.i d . / ! ~ ' I i ! ;, ji. ,ii;ii:

, + a - _ _ .

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

1 .I ,-.I4 : I j-of~ I: . F 7>X 4 : I . - i \

a - -, .> -:.;[g, + . .:.

i.9/i< $: ..-. .. o ... . :..:...

iI -i--

iL L qo1- .a-.~ 7 A. - -- 4- 7----;-- -.- j---' 4 < v

I lJia .i .. _ -

CA PO f/.=5W

a i I . . . . .. _..L _
ti I 11~-rig!_

i W -..................................... | & ' S7..A /T2 jP. twn j',. , , ) ,q :' x a , ,,.,Y

......... .. . ....

-, C rz A=-. . ...._......1.___

x -( >X/ _ /' ___ _ . _ 4 _

. - Vl-D-9 7 _ i t a _ i f _



I. ;

FORA 62.114
REV. 4.75

Stearns-RLoger
NEDO-10084-3

February 1985 .:,
PAGE ,,

1,0y1 10071-ZCH-K_.

JOB NO PA% -I-

CUSTOMEP PROME

SUBJECT
;-- ; --- T----r -- 1---r-, - r'r ,!r fi T 1 3 i r3

I . i I ! I, I i i !
---- I --. ; .. .r--

.. . ... .. . ..

: i I I I I I i I I ! ! I I f

I.

.... .. __ ... ... .. n_ __. _

I i

.. 4. . ......... .... . .... : -

:

t.---t---.- r
.

.. ..... ...... _ i
.. __ I......_.._

- t*'
- I : _ .__. ; _ - - .- ---

-. �'':-�--r'�i--':--t--
- - I I I

a . a a A -

II I! ... rSIt !. !' '. . .

_+_~~ I ...- _x.t..,,.._.2.7./4. 339I>

f/-1jopm- ( A I IIC 17%/r E.-A/142ZDpPA R iP'4,e

K- '

L I _.w...._ .....{..J . = ,_, . . t .w s. .{.- . .. f .- - f. . .- .-.- - _ _.,....

1,0I 2. IZto __f

........... ...... ..... ,.

XXpc,'~~~~~~. ,v ... . ....... ....... 2 . 3-..7 ...... -

a'. 7 
__; _~ . i _._ 1_v-- _____.j j_ ...t__

- -& w ! ; i j 1 -. ,0. i

i ,7§i .|! gi, _ A - - ~ J ' - _ , . 1 :

I i t' , ! _ _S!i_ ; i

' | i < * *- . -.. ' . - -r - r ,t -'7C - 4 -5 -- -- ' - - - ' - -- . - -- '- -- -

/--@ -- -- i _-_ ' - _-_ -_-= _ i - _ _ .__: .I

I

It-

1~I ~ r ~ L~ g / Z W5fi7 Wf.Z 2 /Pr, /fM . Xt~ 2-A X /S -4g.l.

. .t . -- --- ,----- -. -

i is D. ..(/4 . ...-... ...7(/...- .

I .B ....- 6;/,il' . ,4L.......... I ....

.---L T P L... L.IT! -L L I ZL L I .....*1 '. , i. L i L .lI . - 1' _ ! _
V1-D-98



FORM 62-114
REV. 4.75

Stearns-1oger
NEDO-10084-3
February 1985 PAGE '51A

JO0 kIP^
W, Iu UTA = - - * - _________C ___-__

CUSTOMER PROJECT

_w--S-- .

, , 7 T t .-- .. .. . .-
i I. i

i i i i
t- : t-j.- . ... - . - _..~-.-o-..- .:._ _._ ... _ -. ,_4

-4-5 S; /-: A
S. .. --- - i- _ ._ r _r- -. - t

I

.i ..... . . ... ..

..... 4-6w-
~7 L

....-..... .. . ....!...... I -
2 -~i- 6^z D_,_ __.~ _. __,

I , _ _2 I i
s_

, * , ._ . . _ .... .__ . _ .... _. _ ._ .; ...................... _._ . ... . ........... .... ;_.

2; ~= -
* * _ ySs _ ____ vn X

: 2..... ? , L 174/0 ......... / 'r-1 . -,.....rr-i� . XT , ,I . .; i i
. O .. ........ ......__

. .

.
*~ fIG74 . -1 . 'rt

* I n. ._ _ *_. . . .. .. _. . _ . ... _ ........ .. _ .. __ ........ _... _.. ._ ._ ....,_....._

--- 4./re 1-. - -

-T-. au----.!/4-s ......~~~~~~~. ........ h a._ ... /.y-460: ./.:...... ..::_.
i .2 _.!iL_;'_................___.___ _.!___. '____.

_. _ _ ._ ' '.2 ' ' ' ,._L--_.--.._ *.-._i _. _ _
; Fw_.......... siN p.................... .b A ......... Z R. , ................. § .... ... _._ ...... ..... w . _.1.......... _ ..

..

2 !�I-rp#rf!L' 1*1 �P,.,,i. A.,- � IJ.P�Ae.jAJA
- * -.

I ' ............... ..
___ ._ _ 3.4

i *
__C-/______ . .... _._. _ _- - ..

. I........... ...... ..... ......

rw '!. . .,_.___

<g~~~~~r~ .............. . 22 , 5377U

.. . ...... Vl D 9
_ ~~- - , -_ . j__ *.......... ......7. _ _ . : _ - / ; - c ) fX- ---- ....

--. V ; I - f V1-D-99 2, 1 j i j t i i



form 62.1I4
REV. 4-75

Stearns floger
NEDO-10084-3- .-
February 1985 PACE. 99

9Y- IoLhnL2 CH-K
JOB NO- I D u

CUS.,'OMEP PROJECT

i j

31''~ 7a I I
. 4 I _- -

-. .. . . .. ...

.a e-S 2'ii I ___

_..... i- ,S '. 8 1'4..BEZr ,,~ 2S S- 4

I00 I' II JA
-L, _; -- l---.-//2-t;-~j a

-- °-~. A- -

-- . I :< L ; -w

I i

- I xz_- i,,,~,
_ i ' I .

,

ii
i I. __ ._

- ! '- I
- i 4-

I I..
I n ._ ,7 EI I i ! ,

1 � -I

1 .. ~.,~-4 _i ...-..

_. XI-

,-I

I .i4i, t i - - t 1 V j I-T I *i , i i. .'_

.. I .......... 1 I I+- -' - J V7 -r|I t;

~~1-D_-100

Vl-D-100



Stearns-n-oger
. 4.75

'4 NO-

NEDO-10084-3
February 1985 PAGS O /012

-S _zf be -, 7 Isr&̂00% 9- - - - - - - - - -

QMLEP PFQJ

V. L

1 5

- - - - - - - - - - - .- _ - t - - ' r

I I I I
-... . .

_____.. .

I Iz. I

I ' I i I a i . 3

_

_ � .

. i . : i ~ ~ 0 @ iw W-ftw t - - -----

It ., I A 1 -E _ Ad . : t _ L- - - 1 --. . . .
a Iit~i liii -; --- i I T ia~ , I a r - ------

-._ ,! 1 d i i, ' rs !~ A | , r . __- i- .-

i * _ _a
' . 1 1 1 1 . .... i..

.i-._ .. -... .- --- a - -

'-* !- ,

-- l
Lf. T lems

- -r i-- .~ C a', I - M ' A- I - - - ,- - . _...'..*_,

AV A t
tt a- 41 M

L I 2 -- . . J-

_ ; 7 0 - Z .L - - ....-. .......li __ .. ,Wt 46a._.'£ sg..4...

- . - i/i iA : .': 7. -: : .

Al lv 7efO.o wSz gz;e.r

__ __ __ a __

*' 9 1 - u . . !, I , I i ,

. - -. ... *--..... , .......... V -D-1 ....--. j. -.. --

. ... ...... I I I



L"I T x,

Stn. .Lg e

a.^ Stan M-ogerFOR 63.114
REV. 4-75

NEDO-10084-3
: February 1985 YA-0

e~ ~~4 ~bt________
Joe NOa S. _ _*_7

CVSTOME- PROJECT. ,
S E :! - ISUE'JECT1

I.>

[I.[ T z-i -. -' -- *1 [. 1

.1. . ..........

- C/h./i 74;*c 6e/f.v/ 449 9 J j A/.fC

_ '---~----- -7T--, - -- ---- -1_it _i i i tI ti L_

_ ,r - ,,-! . , 4 V, |/M, t ,

_ I -- - , -- - - - SR -_ -' ..-t-..... -r -. -AC)

J i l li. -i ' ' ': i i -

I I :1 ' I I -t

_ h *-l Jf I + t;

_~~~ - *; - t - Sa - - 4-

I i !
- -.1- I--, _ It :I~ i, ~ I I... 1 ...... .

!
_ -t- - - - i i f i t - t - - i : t i i -i -

! i I

I f

. ... -I
I I I I. I ._ -- .-- ._ .. __ - -----

Vi-D-102



FoFad 62.1 Ii
ftEV. 4.75

Stearns -I3oger
NEDO-10084-3
February 1985

JOe I

CUST

No_
PAGE Zo z

BY t A.7.10 cw_ CH -
_ .
DA

_ _ _ . _ _

PROJ R O J E C T -

sSIJ8JcT

- i F ..--. .- -.....---...-- .--.

_.-- I a . .

- -T-.--

__: 7 ;Ms ... _~P~A't =.;~('/~L6RJiP -o.- }- ''P .~~d7~ a 's '° -'ZSJJ'- /X e -, . - -,^>-- + 0?#;1 (M_ .~ 5 _Z'~ ...................-.........._L _ __ .

I FI I

i i I 1 111 §_.
__i_ I II__ _I I i ! -

tt 1 it Itr-, -tfH- _ --.
...- j I ,

i F f,
i I ! I i Zi

7.--..- -. 9 .. %I.1_._... - K----- -- V

r._ .. . .- .

*- _ * a8 _ _

II . , iI
_ i. I I , -- , . _, >

. . i .
i ._ - a-. . ; --- - - .

I ' ! _ i

4,
a j I ; a-

-. I- 7
= -f

tT .27 <v.ttr_._,__
., 

.1 I T -_

li I I I
4.. d - a - I. .Z..L..a aI

27- i
I a I`1 _

i i . . . . . . . - - - - , .. -_ . - - I . . . . . . . . . . - . .. . . a a_ a

Itr a a t -P+----

in .J * -r sr j~qj~~~.% *b9 tw~ £UL--* g-i7~ - t~ i / A , / 4

I*- --T-St- I..I....a... K............................................ _- .., ;,,,.,,-.
a . .. .. ....

a. + I. 1.il .. . L..f.....a........ . . .... '.....-

X.q

_DF53-37 =103It

s_ L l._n i_ Vl-D-10'3 '. . __ ...... ;_ .....-



- N' .

I . I '

Stearns'alogerFORM 62.114
REV. 4.7S

NEDO-10084-3
February 1985

/A3MA IF
rW-_ e _.__

_sr 42 -1, 0* :-7:CH 'KJOB Mto FATL*
rs v , vz |

CUSTOMLP rnvJ-Ja 1

SUBJECT
-- r. .. _ _- -. w -**- 7 - V -. 3 - - - -- ?

.1f I 1 , I ! ! II_1
I

1 1.. .

t--@--t . _.... . .. _ .

I, 5, z . co. .I
. .... .... ...... ... ... .

4u te, ~#yxr j +._

,- , .v. , _.. ,- - ,_ ._.~ ._ - ._... _ _

I- IV, AA i5 .. Pk. 7-R9AMM.9-- _ . .. - _E;Z-'d/ ^.
_

_ | _ _ - j , ._

I i i I .'i I
------ -

I I I~
._ .... . ....... . _
j

_ _+ -------ii- -* !--. -

!S ii 1 2 = w ; .0 I- _

tIr il aa..aII4W9ILA2.P i .! --- . I I , ' ' i..._ __.., . ._ , _I . ... ..... ' ' , -- ......L...... _.

_-n _~ _- ___ 2I
_-r-r

K>'I
0 I-,xi; i i i . .1 .I i ... ..

. ___ P .__.

_ _=_ * -t- -_---S___-F --- _-_- _-.-+-__

� ? N /_ :_ ! _1 - 10
., '4^nl 109A L+v. _-~Y _5XS/!Z1. - e.S -.I Z0 =o 65.33.I AN-Z. -Wf.CU rWJDM M=O'

- jiS P I a I

!X* S

lIy3~~ I_, i

I ____ __Je-_t _< -+-_-i-_-P ; ___*- , '__
t i .. . .
_ _ . , __. , .

i I i !I t- IT- '-- I - i *I I I i
. i _._

l 
---

a- . i :

1., . -

- r ... . ..
___ ------ T --- - - - � - - - -

41,Aq&4--orom.0114. jv_..;w ' �
X ....- ... .. _ ..

7…-- - _ --

, zc v!,8 t- > 2 -....12 .--.-

#-~,~ 4ff.~~-~-.A. -i---i---- .; --

, _ .... _ . .... .. ... . _ . . . .. ... _

I I 1:_ I - - -9.i Io ;a
1 . .ii_. .. _. =. . _ _ .c_._

.-c ; ! J1> oix, � 2, bij-i i I : : -- (��wI?-� � - -1� q,��- -

I I a
. ,. _ .. ;._

,. 

_,.

I I.

k S-ty x .I-. 2. .
-- - -a- I--rev- . * 'I -~ -T

a I . iL ff

- - ! I i -- I

Ani t I
T I

I I. .i. I _ .... ... j.. ..-

*1

.r

, .. _._...._.._..__.___.._ . i ............. .....

j :

.
... _ ; ... .. . ........ ....... . ............ ............... . . .. .

I,; ' . Jo:
, A_..+.. A._ . ._ ._ ......... .. _ .. .

> ! t
!,, _,,_,,,__ ., _,., __..........t -. -

F I I I I I ! :

t. 1.. I I

I
_J _.;._ - __- - . ,_,_._j

i

V1-D-104



Stearns.JMovertCqMt 62.114
r-EV. 4.75

NEDO-10084-3
February 1985 n AV--

-.. -. ,O -. v -.-,; a-- I 110. -#
JO0, NO OATC I

CUSTOMER PROJEC

CSIBJEC
* . ......-..--.

- .. 1 .- .....

I z

I t
. ...... - ------

I I

' I
0

.- .. ....... I.

. . . . ........ .

11-111- . .....-

I I
I

...... -,.

t I i
I

I . ...... ....... . . ......
- ---- �-- - -- ; - - ;

-a-

I - :'O.

A l4~ '' ~

. ........

I -

: % -- 2.
i m I

- rl&o : - WA I . - w4Z. ;;z. . . I

. 4 ~ , . : / .3 ~ / < f y 3 4 ~ 6 , '. 9 . .- ---. . -----

f f z ' ~ . C 1 - . f 4 A P . . 5 . 4

x v.~ ~ -- ~ V -. x V - - - -/

IW PA ....... .....

* ~ - - - -..-. ...- -.. . .

W i . .- . .. ....... 0
t ~ r~M r~r xt D d4dI , 7. * q ? -

. 13 _; .. .. ..
I Ipx

7 '1 2 n 0 1 'k'sO) I : . a . ! � : : I ! ; : . Iia I i

. .. .. ..
* a. ......... .

-- q . 2 aC

........
a . ..-- Vl-D-10



I :.t:

FORM t2 . t4
REV. 4.75

JOB NO-

StearnsR .oger
NEDO-10084-3 - -

February 1985 PAG /
-. OYlt2ZCHK

VAT- > _ _ _

'_ ' i: ,

CUSTOMEP PROJECT-

!CHR]F
_- -- - -------- . .... ........ . ...... ...... - . .... .. - .. . -, - .

...... j----- - -
42-.- i-.-~-----,;-'ttT . .. ..........-

I .5 - r . I

! | 4 ~~-.3 .. b7'..-- , -_.*- .' _ .. _

; -.............-. ..- ..................--- ................* ..s + ..............---......... r. of-- .
i ' ....... 4SiE~e........... {z7- ,,g.,2| /~p/ -2 -,tyg>..........................................................................fit,',41

!i ta- t~ = ~-i ~- .~2;t-w~

~~~~~~~~~_ ,,_.-.-;-i-............. *.-..- .- .- !_______

: 0. .4*/-- - 33 - A/ .~~ -;- 7-' 3 _.

; _. -_,._. _ - -

44K._-( J ~ t z .1- -2.M.d-. -. - - - -. -.------- w 2 -- -- - - - - : -

7'1A1.jrx--p XM-i .

11! I _ t _ _a=

a�Q��4j4y <,S� k7?.oA�/&�E67'Ae. �
COT �-.

'.1 .. � � a .

i , : i e
. s I -s ' I . .1 . _ _ .I I I

-I i! a,.d,* .n.DS 4//} w K - - *-----

4. .,wr..- .. .... .. .. _g . 7 r 9. _ 4 ... ... .. .. ....... .. .._.

| ; _-- -; r-- ..................... ... _ .
i 

. . ..........

a - -- I i :-A._ .. _ l

..... ........ 1.. ......_._ . .
4 . 1 i

.f .A -- S *s- - - t - - j- - -i -* ra t- z *

I '' - -t- -- vf, i-J - --- -i - - - - i -- i i I l ' J '~ i
, _... . .... .............. ..... . ................ ................ ...

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

*- .. L ..... - ._ .

...... .. . .... . . .

.. .... . ... " . .

-. 4.. . i -. .. .

i I

VI-"-LUO



FORd 62.114
REV. 4.75

JOB NO _

Stearns moger
NEDO-10084-3

February 1985
nss-W as

PAGE =F@

1.v o-
Dr - -- _ .1 -

'%5J~ I .mr. ~PQM_
SUBJEC ! I I I

. _.!...L. .. ' . .....

- ¶ - e... .. .. .........-....

'O~~~~tM~~ .m~ ......... / ms- s

I ,t -4 - Ia

C-o/.1~-4v

---. r- --- _ .. _

_ I 3 . _ P.__ __
* - -. - - - - - - - - -__ ......... - I- --- -. - s--. 1 * ~----.-i.. -- -..i_1 ' -- j- ........ ...... . .. ..................... ..... .

A V .....i. ..... ._ ..... .. .
. . . . .. ...... . ... . .... . .... . .... .....

107I *



'Stearns .floger
KEDO-10084-3
February 1985 PAGEL

REV. 4.75

ILI 7

KJ NO DATE 9~eA..C
.X

JOB z�;.:i% ..- r � , o-

CUSTOMERm . ,,PROJECT I -

el In ,per

...... . .. .**--. . - .

. ......

-.... a...... . ....- ...-.....

-_--__--_------__ ... I.....

______...._..._ . . ......
;2 1 !I a7 k" ..- 37 . -, - 17

4 ..... *.**~.-..... ...... .....-

+! 9e~A /~ ~ ~ /,vAiP.y-x.

k

..... .. . ~. . .... . ...........

,?................-.....-.....

.. .. .. . . . .. .

I I . G . ~ ) J ...... . -.. x..

/27. ...

--. .................

. . . . .. ..

~.-474r fto*V or. (4f O

I wi 4i
-. m

-t ........ q..- -.
3 i i

" i : I f . . : . .
. ..... I--- ... . ......-

i

I
I

... . ... ...

vi. D-108

H4-
I i.

I IIi : ,II I I- -- . ---.
i 1 1 1

I I 11

i
I

...... - ,



FOFI 62.114
REV. 4-75

JOB NO-

rUSTfrMeu

Steawns Zfloger
NEDO-10084-3
February 1985

DA1'1 .B,

PAGr / g ?

rY-LJcm%-CH'K
-
FPROJECT

j-,-,TT X 3 1Tr---<-F*w-----:--~-...'__.'___

'rr ----.------ - __ .............. . ...... ... .W I 4

a ...............

t -*---- -- --------- -
.~~~ 

.__-_

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

i ; ......... . . - -- -.._
. j. .......

- ., - t - -.- - . -- 0

____________ i I i ------ ;-@ @ __ , _ ,.__ _

- ---. + -. - -i-----C-t-- --- ----- _ __-. _- . _!_.._,!-,

t, ' . .! a. 
= : = _ _ ..

r , .. - >. . .4 - * >0t 7- < 2 ; / - 7 ~ 2 - J = i 4 X 4 -

::-. 4'3.x o, x' .-.- ~
I- -= _V _.-- *I1................................................................................... 

._i

-. i- L -- * - -- _ _ _
I

.. .__ . _ _ .:

_. .

l._
:: I - -_.

L &,..:-~.Edo oz -w~ I j :
-......... _ - _.

g ._.... ._._. ....... _.

I

109 . ....... ..

. . ..... .......



Searns .~oger
FORM4 62.114
REV. 4.7 5

NEDO-10084-3
February 1.985 PAGE Qf-

.By....~J±xJZZ..CH*KJOB NO

CUSTOMER FROJLT

SUBJECT
I a . .. . .. .. .. ..

r-- 7 T-f 7 I ! I o I i I i : t ; .

I I i I

- - . I 1
JIA.'

a 1 a � -

* . a
I I I I I I

-- � .-.. -

.1--. * �4-�- � 6 .......i . : ;. : . z
-. - . . . ......2I7 t 7 *f1 m

i
1 I I ! ! : r

..... . ..... .....

F,00.

-;-.--- ----

-0 ..... !-..- . ..... I%..- . . . . . . ......... ___

i i i - . : ;
- ¶-- - - - - . - . -.-..---

K-x
Wrza>,_ V/T:. V~/.~~-~

U

- ---- . . ....... .

re.. fr. ..... .-. .........7

. . . ......

'VP T' y7

'L�i�' /2.2�k�Y<�. � �
�.- . - .1

I a a I . I

-� a a * t aI i I a a a I I . . .I �-�-.-.- *.�**�*

I a a
I . a I * a

I :I �I. . . -.I.
_ _ _ _...... . ...

Iw

4��Iel -- P. _.-
.:

i � . . . I

I

o Ii i
- --- - __ . __ _- - -i ..... .. ........
i I

- - - i- - . . ...... ...... - -

I I
I I I I I I I

j- 4 . ..... . .......I I
I - _ _ __ -7 - - -. - !

Ii 1 i . : I i I i I
: 4_F t I I- ... . .........

j. . - I . : 1 i

F 17 1; i I i J _1 A_ -

I a
II i . I iI

I . __

I i
F Lli.I

Vl-D-110



FOMM 62.114
REV. 4.75

JOB NO.......

CUSTOMER...

Stea~rns aIloger

NEDO-10084-3
February 1985

nA .T.Wq

ii,.,
V^%o - YX f --

rll*
v, e:2�- K..-CHIK

.01--- ---- -

__________________PROJECT....

5UBJ~rT

. ... ..... -- -------.

.. 4Ie AP/M IV - D

.. .. ........ i. ... a ..- -. , -- - . .... . ........

...PeG

jPUEM1

A~L. D

Ar

A L D,421
...... - .---

a, ,1

tx... 4 ...
rin)&-

oxlt,1?31 5xc, 6.,j
(L 25"- bE S. ?6 -PEG.) 7- 4 pH-.-A.

.... ........ �__. ------O
I.. SlY..

rI;, e I *7
_ _ _ _ _ _ _ _ - - . -. -.-. .-..- .

* ~~Z3 ..... 35.........-

. .. ..r . . a. - . - .. - .- . .' - - ' ' - ' - g. - . . - . - .- .- - . .- f

U-......- - . * -... . ......... - .

; i U1'a.-NCP.
.0.7751'-

*!2 V6.. ..'

973 T.-

w
... . .... . ........... ._.

. .. . .... . .........

_... 02 &...
_. . ..... __

.......... .--....- __

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

.. . - r .. . .. . . .. .. .. . ...

.. . .. .. .. .. ... . ... .. ..

� 10 77.
1

72. ZL,

190.06

674aSi
q,.....,g-

m
.... .. -...
......
I IS. a

.........

.... . ... -.... . .- . ...... TOP rUD

TA TIDZvJ IE Vl..... Y/ ., S'A R $;rt=, 9 ~ A93-- 3 ,yr577 7

AZ: TO P. iDa)_ __

.... ..... .- ----

a ..jo . . ........ ...-

.__ _.......2. 2 _ _ _ _ _ w_ _ _ __, .... ....

4.

..... . ........... .
- . . .. ..........

.�18 - / (, ,
aAIC....

.077.5..

... ...

V.. .I (...... ....
I. -.. ...... ....

. I .

I

c -J. L. 3 -
........ �)

...... 7- ""'-

- .. .I


