I CR-203620 l

GenCorpP

METOP Stress Analysis Report (Qual Level Random Vibration) AEROJET
A1 Module

Integrated
Advanced Microwave Sounding Unit-A (AMSU-A)

Contract No. NAS 5-32314
CDRL: 113C

Submitted to:

National Aeronautics and Space Administration
Goddard Space Flight Center
Greenbelt, Maryiand 20771

Submitted by:

Aerojet
1100 West Hollyvale Street
Azusa, California 91702

Aerojet




Attachment 1

EENCURF Electronic Systems Plant
AeROJ=ET
TO: B. Kelly DATE: 31 July 1996
170-1:8611:x2398
FROM: R. Heffner RJH:metopt96.doc
SUBJECT: METOP Qualification Level 9.66 Grms Random Vibration PSD Spectrum

Stress Analysis - METSAT/AMSU-A1 Mechanical/Structural Subsystem
COPIES TO: R. Burnes, R. Hauerwaas, B. Morris, P. Patel, File

ENCLOSURE: (1) “Integrated Advanced Microwave Sounding Unit-A (AMSU-A)
METOP Stress Analysis Report (Qual Level Random Vibration), Al
Module”, Aerojet Report No. 10849, July 1996.

REFERENCE: (1) AESP CDRL 113, “Meteorological Satellites (METSAT) and Earth
Observing System (EOS) Advanced Microwave Sounding Unit-A
(AMSU-A1) Stress Analysis Report”, Al Module, Aerojet Report
No. 10805, Revision A, July 1996.

(2) AESP Interofficc Memo “Action Item Responses to April 1996
Critical Design Review (CDR) Comments - METSAT/AMSU-AI
Mechanical/Structural Subsystem”, R. Heffner to B. Kelly,
RJH:metact96.doc, 23 July 1996.

PURPOSE

The purpose of this writing is to present the Enclosure 1 report written to fulfill the
requirements of Task Assignment 1 of Contract NAS 5-32314. The report evaluates the
Meteorological Operational (Satellites) (METOP) qualification level (9.66 Grms) random
vibration PSD spectrum loads on the METSAT AMSU-A1 unit.



SUMMARY

The structural evaluation of the METOP random vibration 9.66 Grms spectrum on the
METSAT AMSU-A1 module shows the unit possessing all positive margins of safety. The
analysis is performed similarly to Ref 1, utilizing ‘3 Sigma’ loads with additional 1.25 yield/1.4
ultimate factors of safety applied. The design changes highlighted in Ref 2 (upper aft panel
flange thickness increases and the use of the actual measured lower flange thickness (.050) on
the upper front panel) are also incorporated in this analysis.

Figure 1 identifies the qualification level random vibration PSD spectrums for METOP
(9.66 Grms), METSAT (8.8 Grms), and EOS (10.0 Grms). When compared to METSAT,
METOP is seen to posses more energy at the low frequencies (20-150 Hz) as well as the high
end frequencies (700-2000 Hz). The middle frequencies (150-700 Hz) show METSAT to be
the more severe. Overall PSD spectrum Grms is 10 % more for METOP.

The Enclosure 1 METOP report is written similarly to the METSAT Ref 1 report. A ‘Q’
of approximately 7 is employed in the NASTRAN random vibration solution. METOP
random vibration stresses are reported first (Tables 1 through 4 and Appendix C), followed by
METOP/METSAT response comparisons in Tables 5, 6, and 7. Card cage rattlespace
calculations (Table 8), the modal effective weight summary (Table 9), natural frequencies
(Figures 6 through 17), transmissibility’s (Figures 18 through 44 and Appendix D), panel
flange bending stresses (Tables 10 through 19), and panel mounting screw Stresses due to
flange bending loads (Table 20 through 29) are also discussed in the report.

A comparison of margins of safety from the Reference 1 METSAT report to the
Enclosure 1 METOP report is as follows. Note the generally smaller margins associated with
METOP loads. All margins of safety, however, remain positive, with factors of safety (1.25
yield/1.4 ultimate) employed in addition using 3 Sigma’ loads.

Margins of Safety Summary Comparison

Subject Ref | METSAT Encl 1 METOP

Random Vibration

Rattlespace

Report
8.8 Grms +0.62
Table 11

Table 15 .037-.005=.032
clearance

Report
9.66 Grms +0.16
Table 1

Table 8 .037-.005=.032
clearance



Margins of Safety Summary Comparison (Continued)

Subject Ref 1
Report

Panel Flange Bending

Upper Front Panel Table 27

Upper Right Front Table 28
Support Panel

Lower Right Panel Table 29

Lower Aft Panel Table 30

Upper Motor Mount Panel Table 31
Lower Motor Mount Panel Table 32

Lower Front Panel Table 33

Upper Aft Panel Table 34

Upper Right Panel Table 35

Lower Right Front Table 36
Support Panel

Panel Mounting Screws

Upper Front Panel Table 37

Upper Right Front Table 38
Support Panel

Lower Right Panel Table 39

Lower Aft Panel Table 40

Upper Motor Mount Panel Table 41
Lower Motor Mount Panel Table 42

Lower Front Panel Table 43
Upper Aft Panel Table 44
Upper Right Panel Table 45
Lower Right Front Table 46
Support Panel

=

B. T. Kelly, Team Lead
Mechanical/Structural/Thermal Team

METSAT Encl 1
Report
+0.34 Table 10
+0.76 Table 11
+4.84 Table 12
+1.05 Table 13
+1.75 Table 14
+0.06 Table 15
+0.33 Table 16
+0.36 Table 17
+0.48 Table 18
+0.94 Table 19
+5.6 Table 20
+6.1 Table 21
+13 Table 22
+5.3 Table 23
+11 Table 24
+5.5 Table 25
+6.0 Table 26
+0.32 Table 27
+7.7 Table 28
+22 Table 29
R\ \
R. J. Héffner

METOP

+0.15
+0.90

+4.16
+0.58
+1.34
+0.04
+0.29
+0.19
+0.17
+0.91

+4.7
+6.7

+12
+3.9
+11
+5.5
+5.1
+0.15
+5.9
+21

Mechanical/Structural Analysis
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Section 1

INTRODUCTION

This Stress Analysis Report for the Meteorological Satellites Project (METSAT) Advanced
Microwave Sounding Units-A (AMSU-A), A1 Module, reports the random vibration structural margins of
safety and natural frequency predictions for the METSAT design subjected to the Meteorological Operational
(Satellites) (METOP) Qualification Level 9.66 grms Random Vibration PSD Spectrum. The report has been
prepared in accordance with GSFC S-480-79, Performance Assurance Requirements (PAR) for the Earth
Observing System (EOS) & Meteorological Satellites Project (METSAT) Advanced Microwave Sounding
Units-A.

1.1 Identification

This is the Stress Analysis Report for the METSAT Advanced Microwave Sounding Units-A
(AMSU-A), Module Al subjected to the METOP Random Vibration Power Spectral Densitry (PSD) Spectrum
Loading. This report is submitted to fulfill the requirements of Task Assignment Number 1 of Contract NAS
5-32314. The analysis is of the METSAT AMSU-A1 unit using METOP launch loads (Qualification Level
9.66 grms Random Vibration PSD Spectrum).

1.2 Purpose and Objectives

The purpose of this analysis is to show that the METSAT AMSU-A1 Module exhibits positive
structural margins of safety when subjected to the METOP Qualification Level 9.66 grms Random Vibration
PSD Spectrum.

1.3 Document Status and Schedule

This is the July 1996 submittal of the METOP Qualification Level 9.66 grms Random
Vibration PSD Spectrum Stress Analysis Report for the METSAT AMSU-A1 Module.
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Section 2

SUMMARY OF RESULTS AND CONCLUSIONS

A stress analysis of the primary structure of the METSAT AMSU-Al Module has been
performed using METOP Qualification Level 9.66 grms Random Vibration PSD Spectrum loads given in
Task Assignment Number 1 of Contract NAS 5-32314. The METOP qualification level random vibration
PSD spectrum is shown in Figure 1, in comparison to the METSAT 8.8 grms spectrum and the EOS 10.0
grms spectrum. For METOP, rms stress levels are taken to the 3 Sigma (30) level (3.0 x stress at 9.66 grms
load), multiplied by factors of safety (1.25 yield, 1.4 ultimate), and compared to material yield and ultimate
strengths. The minimum margins of safety summary is given in Table I. All positive margins result from
this task, with the highest loaded region being the power control/monitor standoffs with margin of safety
(MS) +0.31. This compares to a minimum MS of +0.62, at the same location, when the METSAT
Qualification Level 8.8 grms Random Vibration PSD Spectrum is used. Minimum margins of safety are
given for METOP loads based on the three individual loading directions in Tables II through IV. An
extensive random vibration stress spreadsheet is included in Appendix C of this report. Q levels resulting
from application of the METOP qualification level random vibration spectrum (9.66 grms) with critical
damping of 7 percent are tabulated for each component for each loading condition.

The transmissibility of various regions of the NASTRAN model are identified in the
Transmissibility Summary Table of Appendix D. Q-levels resulting from application of the METOP
qualification level random vibration spectrum (9.66 grms) with critical damping of 7 percent are tabulated
for each component for each loading condition. Comparisons of response levels between METOP (9.66 grms
input) and METSAT (8.8 grms input) are shown in Tables V (X-Load), VI (Y-Load), and VII (Z-Load). Large
Q values (greater than 4) are found at the power controV/monitor bracket (Z-load, Y-response, Q = 7.5; X-load,
and Y-response, Q = 6.5), the upper right front support panel (Y-load, Y-response, Q = 6.7), the upper
reflector (X-load, Z-response, Q = 6.8), the lower reflector (X-load, X-response, Q = 6.1), the left panel (Y-load,
Y-response, Q = 4.6), and the radiator panel (X-load, X-response, Q = 4.0). This information agrees fairly
well with the NOAA/AMSU-A1 test data used to predict the applicable damping. Based on NOAA testing, a
maximum Q of 7 was measured at the reflectors. Note that the power control/monitor, with maximum Q of
7.5, is new to the AMSU design in METSAT/EQS, as is the METOP qualification level random vibration
spectrum (9.66 grms). Plots of PSD input spectrum versus frequency and response versus frequency are
included for the higher loaded locations (see Figures 18 through 30 for X-axis loading, Figures 31 through 39
for Y-axis loading, and Figures 40 through 44 for Z-axis loading).

The rattlespace of the circuit cards of the upper and lower card cages is investigated based on
the qualification level random vibration spectrum (9.66 grms). As shown in Table VIII, the more severe
condition occurs at the lower card cage where minimum card spacing is 0.037 inch and calculated maximum
displacement is 0.005 inch at the 3o level (3.0 x displacement at 9.66 grms load). At the upper card cage,
minimum spacing is 0.137 inch, with maximum 3o displacement of 0.002 inch. There will be no contact of
adjacent circuit cards in either card cage. Appendix D contains rattlespace deflections in the summary
sheets.

Natural frequency data are identical to those presented in Aerojet Report 10805, and are
included here for completeness. The first natural frequency of the METSAT AMSU-A1 Module is predicted
at 101.8 hertz (Hz). As shown in Figure 6, the top panel canopy over the sidemount flexes to produce the
first mode. This mode shape is local to the top panel, with no mass participation elsewhere in the model, as
demonstrated in Table IX, the modal effective weight and participation factor summary for the first 16
modes.
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Figures 6 through 17 identify the first twelve non-rigid body modes. Modes 2 (109.0 Hz), 3
(109.0 Hz), 4 (109.5 Hz), and 5 (109.7 Hz) are all the result of the lower card cage cards flexing in the lower
card cage (see Figures 7 through 10). Of these four modes, only mode 4 possesses any significant modal
effective weight (X-axis 1.2 percent), with the card cage and power control/monitor moving along with the
lower cards.

Mode 6 (120.4 Hz) shows significant power control/monitor circuit board movement, along
with the upper aft, top, and radiator panels distortions. Both reflectors, the lower baseplate, and lower shelf
are also agitated (Figure 11). The significant modal effective weight for mode 6 is along the X-axis, with 8.5
percent of the model reacting. Mode 6 is a rocking of the entire structure about the Aerojet METSAT
y-z plane. Mode 7 (121.4 Hz) shows pronounced rotation along the X-axis by the reflectors, with more
movement in the upper reflector (Figure 12). Mode 8 (121.9 Hz) is similar to mode 7, but with the
predominant movement in lower reflector (Figure 13). Mode 9 (122.0 Hz) movement in also an X-axis
rotation in the lower reflector (Figure 14).

The 10th and 11th modes at 130.9 Hz and 131.8 Hz, respectively, are the first extensive
modal mass participation modes with 27.7 percent and 28.8 percent Z-axis participation (Figures 15 and 16).
Both modes exhibit an overall rocking of the structure about the X-axis with overall Z-axis translation. The
12th mode (138.4 Hz) with 6.2 percent X-axis modal mass participation shows considerable Z-axis rotation at
the lower reflector (Figure 17).

The analysis demonstrates a slight margin over the 100 Hz threshold first natural frequency.

The panel flange bending stresses, summarized in Tables X through XIX, show all positive
margins of safety. Loading condition is the METOP 9.66 grms random vibration 3¢ loading with factors of
safety 1.25 yield/1.4 ultimate applied. The upper aft panel side flanges, when thickened locally at the
stiffened panel DC/DC converter upper mount, show a minimum MS = +0.19 with minimum t = 0.145 local
flanges. The upper front panel lower flange with minimum as-built lower flange thickness of t = 0.050 per
random vibration loads, shows a minimum MS of +0.15. Minimum calculated MS, at the lower motor mount
panel upper flange, is +0.04 per random vibration 3o loading with factors of safety 1.25 yield/1.4 ultimate
applicd.

Stresses in the panel flanges’ attachment screws are highlighted in Tables XX through XXIX,
with lowest margin at the upper aft panel left (+Y) side flange at the locally stiffened region where the
stiffened panel DC/DC converter upper mount intersects. Minimum MS = +0.15 for the NAS1352N06
SCrews.

Based on the positive margins of safety determined with factors of safety applied by random
vibration loads application, the upper aft panel side flanges redesign, and the upper front panel lower flange
inspected thicknesses, the METSAT AMSU-Al module will maintain structural integrity in the METOP
qualification level random vibration environment.
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Section 4

METHOD OF ANALYSIS

4.1 Finite Element Model

Figures 2 through 5 display the NASTRAN finite element model of the METSAT AMSU-A1l
structure used to evaluate the METOP random vibration loads. The basic coordinate system used in the
METSAT analysis is again used to evaluate the METOP loads. This coordinate system is identical to that
used in the EOS analysis (Ref. Aerojet Report 10381). This orientation differs from (1) the METSAT PAR
document which utilizes the spacecraft coordinate system identified on GE ATN Spacecraft Assembly
Drawing 3278200, and (2) the METOP basic coordinate system. A comparison of systems follows. Figure 2
contains all three of the following systems.

Aerojet METSAT GSFC-S-79 PAR METOP
Coordinate Sys. Coordinate Sys. Coordinate Sys.
+X Axis -Y Axis -Y Axis
+Y Axis -7 Axis ~-X Axis
+7Z Axis +X Axis -7 Axis

The METSAT AMSU-A1 finite element model is a modification of the EOS AMSU-A1 finite
element model. The METSAT AMSU-A1 Module is mounted to the spacecraft through a sidemount bracket.
The EOS AMSU-A1 Module is mounted from the lower baseplate. The design of the primary structure is
essentially the same for the two units except for the following:

a. Lower Baseplate. Different designs and drawings.

b. Sidemount. Only used on METSAT.

c. Top Panel. Different designs and drawings.

d. Left Panel. Different designs and drawings.

c. Radiator Panel. Only used on METSAT.

f. Signal Processor. METSAT has two cards in Upper Card Cage. EOS Upper Card
Cage is empty. METSAT has four different cards in Lower Card Cage.

g Power Control/Monitor. Different designed enclosure and connectors.

h. Insulation and Mirror Tile representations. Modified.

The NASTRAN finite element model prepared for EOS AMSU-A1l and shown in Aerojet
Report 10381 is modified for the METSAT AMSU-A1 design. In the current METSAT effort, a more refined
NASTRAN model has been developed to more accurately represent the METSAT structure. The model
statistics are:

9307 Grids

1018 Bar/Beam Elements

8288 Rectangular Plate Elements
688 Triangular Plate Elements
385 Point Mass Elements

The total mass of the model is 119.4 pounds. Mass properties, presented in the METOP
Coordinate System Axes (with origin at sidemount shear pin at GRID 10724, see Figure 45), at the center of
gravity, are shown below.
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Mass 11941b
Center of Gravity

X ~8.8311in

y -13.083

z 0.274
Moment of Inertia (@ cg)

Ixx 12,587 Ibf-in-sec’

Ixy 32

Ixz 145

Iyx 32

Iyy 7,351

Iyz 1,803

Izx 145

Izy 1,803

Izz 9,114

Appendix A, in Figure A-1 through A-4, shows the model assembly. Figures A-1, A-2, and A-
3 show different views of the assembled structure, while Figure A-4 is a section view of the model, showing
the components modeled in the interior (i.e. shelves, card cages, warmload structures). A detailed
description of the METSAT NASTRAN finite element model is found in Report 10738A, where elements and
grids are highlighted in the piece part models.

4.2 Boundary Conditions

The model is constrained along the three orthogonal axes on the sidemount at each of the 16
spacecraft mounting bolt locations and along the two transverse axes (X and Z in Figure 45) at the 2 dowel
pin locations. The constraints are imposed using NASTRAN single point constraint cards.

4.3 Load Application

The METOP random vibration load, shown in Figure 1 (Ref Task Assignment Number 1 of
Contract NAS 5-32314 for the METOP Qualification Level (9.66 grms) PSD Spectrum), is applied along each
of the three orthogonal axes. Three load cases are run, each load case representing the random spectrum in
one of the METSAT axes shown in Figure 2.

The random vibration analysis is performed using the NASTRAN code with a type G
structural damping value of 0.14. The critical damping percentage is 1/2 of this value, or 7 percent. For
large Q, the amplification or quality factor, Q, is approximated by

Q = 1/[2(c/ce)]
where c/cc = fraction of critical damping

With ¢/cc equal to 0.07, an amplification (Q), of 7.14 is determined. A Q = 7.14 corresponds to
the largest Q found in test data of the NOAA AMSU-A1 unit. To the stresses derived from the NASTRAN
random vibration stress output, a 3.0 factor is applied to produce 3o values, plus an additional factor of

safety (FS) of 1.25 on yield or 1.4 on ultimate is also used.
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Section 5

RESULTS

For the random vibration loading, the output from each orthogonal axis load case is
reviewed. The maximum principal stresses for plate elements and beam elements are used for margins of
safety calculations. For plate elements, the normal and shear stresses are assumed in phase in calculating
the principal stresses. Likewise, for bar elements, the axial and bending components are also considered to
be in phase, and are thus algebraically added.

The stresses shown in Tables II through IV are statistical 3o stress levels, and are the results
of the METOP random vibration spectrum (qualification level, 9.66 grms) orthogonal loading cases, with 3.0
multiplication factors employed. These 3o stresses are then multiplied by 1.25 to calculate the yield margins
of safety and by 1.4 to calculate the ultimate margins of safety. Tables Il through IV present the worst case
stresses for the groups of elements representing the structural components of the primary structure. The
tables give the results for each of the three load cases. Table I summarizes the minimum margins for the
three cases. The worst axis of load application depends on the orientation of the structural item. Appendix
C contains an extensive random vibration stress table, identifying the stress levels for the elements
evaluated, for each orthogonal load direction.

The transmissibility (Q levels) shown in Appendix D are the result of the output level grms
acceleration divided by the input level grms acceleration (9.66 grms for each METOP qualification level), for
critical damping at 7 percent. Output shown in Appendix D consists of the rms response (rms in units of
(in/sec’), the grms response (grms in units of g’s), and the transmissibility’s Q (response grms divided by
input grms). Plots of the input spectra are shown in Figures 18, 31, and 40 for the X, Y, and Z loadings,
respectively, identifying 9.66 grms input levels. Plots response (in units of (in/sec’)’ /Hz ) versus frequency
are included for the higher loaded locations (see Figures 19 through 30 for X-axis loading, Figures 32
through 39 for Y-axis loading, and Figures 41 through 44 for Z-axis loading).

Comparisons of response levels between METOP (9.66 grms input) and METSAT (8.8 grms
input) are shown in Tables V (X-Load), VI (Y-Load), and VII (Z-Load). From these tables it is seen that the
large responses (Q greater than 4) are more benign for the METOP input spectrum (i.e. at the power
control/monitor bracket Y-response with Z-load, METSAT Q=8.6, METOP Q=7.5).

The rattlespace calculations are tabulated in Appendix D for both upper and lower card cage
circuit cards. Circuit card displacements based on 3¢ random vibration loadings for each orthogonal axis are
listed. The use of MPC elements between adjacent modeled circuit cards in the NASTRAN finite element
model is made in determining the remaining gaps between cards.

The first 12 non-rigid body natural frequency mode shapes are depicted in Figures 6 through
17, from analysis using the large mass method in the finite element model. To demonstrate the
mathematical soundness of the NASTRAN model, the model is subjected to a stiffness-equilibrium check
similar to the EOS requirement of GSFC 422-11-12-01 Paragraph 11.1.4.i (Deliverable Model Validity
Check). The METSAT model is shown to satisfy this check, with the normalized KFFRN matrix empty (see
Appendix B).

The flange bending stresses, summarized in Tables X through XIX, show all positive margins
of safety. The upper aft panel side flanges are thickened locally to a minimum t = 0.145 at the locations
where the panel stiffened DC/DC converter t=0.250 upper mount region intersects. With this action, positive
MS (+0.19) based on random vibration 3o loading with factors of safety 1.25 yield, 1.4 ultimate applied arc
found. The upper front panel lower flange has a required minimum t = 0.045 per random vibration 3c
loading with factors of safety 1.25 yield, 1.4 ultimate applied. With lower flange specified drawing thickness
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of 0.050 + .010, the as-built hardware has been inspected and shows a minimum t = 0.050 lower flange
thickness on all METSAT (and METOP) units to date. Thus a positive MS (+0.15) is determined. Minimum
calculated MS, in the panel flanges is at the lower motor mount panel upper flange, with a MS = +0.04 per
random vibration 3o loading with factors of safety 1.25 yield, 1.4 ultimate applied.

Stresses in the panel flanges’ attachment screws are highlighted in Tables XX through XXIX,
with lowest margin at the upper aft panel left (+Y) side flange at the locally stiffened region where the
stiffened panel DC/DC converter upper mount intersects. Minimum MS = +0.15 for the NAS1352N06
SCrews.
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Table] METOP AMSU-A1 Margins of Safety Summary, All Elements Random Vibration 9.66 grms
ITEM PART MATERIAL/ YIELD [ULTIMATE| 3SIGMA™ [MARGINS OF SAFETY |DIRECTION
NO.* DESCRIPTION NUMBER ALLOY {psi) {ps)) [STRESS (psi] YIELD | ULTIMATE | EL TYPE

1_|LOWER BASEPLATE ASSEMBLY 1331404-1 | ALUM/BO61-TESt | 35000 | 42000 10798 1.59 1.78 Z BEAM
2 |LOWER MOTOR MOUNT PANEL 1331414-1 | ALUM/7075-T651 | 66000 | 75000 15411 2.43 2.48 X BEAM
3_|UPPER MOTOR MOUNT PANEL 13313891 | ALUM/7075-T651 | 66000 | 75000 8077 5.54 5.63 X BEAM
4 [LOWER FRONT PANEL 13314011 | ALUM/6061-T651 | 35000 | 42000 5414 417 4.54 X BEAM
5 |LOWER AFT PANEL 13316521 | ALUM2024.T851 | 58000 | 66000 2668 16.39 16.67 | ZBEAM
6 |UPPER BASEPLATE ASSEMBLY 13313563 | ALUMBO61-T651 | 35000 | 42000 5377 421 458 X BEAM
7_|UPPER FRONT PANEL 1331352-3 | ALUM/7075-TESY | 66000 | 75000 15600 2.38 2.43 X BEAM
8_|UPPER AFT PANEL 1331642-3 | ALUM/2024-TBSt | 58000 | 66000 22264 1.08 1.12 X SHELL
9_|LOWER RF SHELF ASSEMBLY 1356429-1 BE/SR-200E 50000 | 70000 7964 402 5.28 Z SHELL
10_|UPPER RF SHELF ASSEMBLY 1356409-1 BE/SR-200E 50000 | 70000 4799 7.34 942 Z SHELL
11_|LOWER RIGHT FRONT SUPT PANEL | 1331447-1 | ALUM/GO61-T651 | 35000 | 42000 3992 6.01 6.52 X BEAM
12_|LOWER RIGHT PANEL 1331650-1_| ALUM/E061-T6 | 35000 | 42000 4144 576 624 | YSHELL
13 |UPPER RIGHT FRONT SUPT PANEL 13313901 | ALUMG061-T651 | 35000 | 42000 6647 321 3.51 X BEAM
14_|UPPER RIGHT PANEL 13316511 | ALUME061-T6 | 35000 | 42000 4390 5.38 583 | XSHELL
15 |TOP PANEL 1331648-1 | ALUM/GD61-T6 | 35000 | 42000 5507 4,08 445 | XSHELL
16_|LEFT PANEL 1331640-1 | ALUM/E061-T6 | 35000 | 42000 2878 873 9.42 X SHELL
17_|LOWER LEFT WARMLOAD SHIELD 13314451 | ALUM/G061-T6 | 35000 | 42000 6276 346 378 X BEAM
18 |LOWER RIGHT WARMLOAD SHIELD 1331405-1 | ALUMYGOS1-T6 | 35000 | 42000 6494 3.3 362 X BEAM
19 |UPPER LEFT WARMLOAD SHIELD 1331647-1_ | ALUM/BO61-T6 | 35000 | 42000 8763 2.20 2.42 X BEAM
20_|UPPER RIGHT WARMLOAD SHIELD 1331646-1 | ALUME0S1-T6 | 35000 | 42000 10330 1.71 1.90 X BEAM
21 {LOWER CARD CAGE ASSEMBLY 1331600-1 | ALUM/EOS1-T6 | 35000 | 42000 8237 2.40 264 Z SHELL
22 |LOWER CARD 1331600-1 | REINFPLASTIC | 24000 | 40000 1841 9.43 1452 | YSHELL
23 |UPPER CARD CAGE ASSEMBLY 13311621 | ALUM/B061-T6 | 35000 | 42000 8133 244 269 ZBEAM
23a |UPPER CARD CAGE ASSEMBLY 1331162-1 | ALUM/G061-T4 | 16000 | 30000 4161 2,08 4.15 ZBEAM
24 |UPPER CARD 1331162.1 | REINF PLASTIC | 24000 | 40000 1742 10.02 1540 | X SHELL
25 |LOWER CALIBRATION SOURCE ASSY | 1331380-1 | ALUM/E061-T6 | 35000 | 42000 5972 3.69 4.02 X SHELL
26_|UPPER CALIBRATION SOURCE ASSY | 1331380-2 | ALUM/6061-T6_ | 35000 | 42000 7284 284 212 ¥ SHELL
27 |BEAM SUPPORT 1331406-1 | ALUM/7075-T6 | 66000 | 75000 3989 12.24 1243__| YBEAM
28 |LOWER REFLECTOR 13557771 | ALUM/B061-T6 | 35000 | 42000 8439 232 255 _ | X SHELL
29 |POWER CONTROL/MONITOR, BKT 1356790-1 | ALUM/G061-T6 | 35000 | 42000 10065 1.78 1.98 X SHELL
30 |[POWER CNTLMNTR ASSY, PWB 1356962-1 | REINF PLASTIC | 24000 | 40000 3744 413 6.63 X SHELL
31 |PWR CNTUMNTR ASSY, STANDOFFS | 1356962-1 | CRES 1/4 HARD | 44000 | 122000 | 26926 031 224 X BEAM
32 |RADIATOR PANEL 13315111 | ALUM/BO61-T6 | 35000 | 42000 6814 311 3.40 X SHELL
33 |SIDEMOUNT ASSEMBLY 1331552-1 | ALUMYGO61-TE_ | 35000 | 42000 12541 1.23 1.39 Z SHELL
34 |UPPER REFLECTOR 1355777-1 | ALUMVBOE1-T6 | 35000 | 42000 7219 288 3.16 X SHELL

'RANDOM VIBRATION LOAD CASES 8.8 GRMS INDEPENDENTLY IN X, Y, AND Z

"MAXIMUM PRINCIPAL STRESS BASED ON ASSUMED IN PHASE COMPONENT STRESSES
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ITEM PART MATERIAL/ YIELD |ULTIMATE| 3SIGMA™ |MARGINS OF SAFETY |DIRECTION
NQO.* DESCRIPTION NUMBER ALLOY (psi) (psi) ISTRESS (psi] YIELD | ULTIMATE! EL TYPE
1_[LOWER BASEPLATE ASSEMBLY 1331404-1 ALUM/E0E1-TE51 35000 42000 1934 13.48 14.51 X BEAM
2 |LOWER MOTOR MOUNT PANEL 1331414-1 ALUM/7075-T651 66000 75000 15411 2.43 248 X BEAM
3 |UPPER MOTOR MOUNT PANEL 1331389-1 ALUM/7075-T651 66000 75000 8077 5.54 S.63 X BEAM
4 |LOWER FRONT PANEL 1331401-1 ALUM/E061-TES1 35000 42000 5414 4.17 4.54 X BEAM
5 |LOWER AFT PANEL 1331652-1 ALUM/2024-T8S1 58000 66000 2290 19.26 19.59 X BEAM
6 |(UPPER BASEPLATE ASSEMBLY 1331356-3 ALUM/6061-T651 35000 42000 5377 4.21 4.58 X BEAM
7 |UPPER FRONT PANEL 1331352-3 ALUM/7075-T651 66000 75000 15600 2.38 243 X BEAM
8 |UPPER AFT PANEL 1331642-3 ALUM/2024-T851 58000 66000 22264 1.08 1.12 X SHELL
9 ILOWER RF SHELF ASSEMBLY 1356429-1 BE/SR-200E 50000 70000 5544 6.22 8.02 X SHELL
10 |UPPER RF SHELF ASSEMBLY 1356409-1 BE/SR-200E 50000 70000 3455 10.58 13.47 X SHELL
11_|LOWER RIGHT FRONT SUPT PANEL 13314471 ALUM/B061-T651 35000 42000 3992 6.01 6.52 X BEAM
12 {LOWER RIGHT PANEL 1331650-1 ALUM/B061-T6 35000 42000 3950 6.09 6.59 X BEAM
13 JUPPER RIGHT FRONT SUPT PANEL 1331390-1 ALUM/6061-TES1 35000 42000 6647 3.21 3.51 X BEAM
14 |UPPER RIGHT PANEL 1331651-1 ALUM/E6061-T6 35000 42000 4390 5.38 5.83 X SHELL
15 |TOP PANEL 1331648-1 ALUM/6061-T6 35000 42000 5507 4.08 445 X SHELL
16 |LEFT PANEL 1331640-1 AL.UMl606|-T6 35000 42000 2878 8.73 9.42 X SHELL
17 _|LOWER LEFT WARMLOAD SHIELD 1331445-1 ALUM/6061-T6 35000 42000 6276 3.46 3.78 X BEAM
18 |LOWER RIGHT WARMLOAD SHIELD 1331405-1 ALUM/E061-TE 35000 42000 6494 R 3.62 X 8EAM
19 |UPPER LEFT WARMLOAD SHIELD 1331647-1 ALUM/E061-T6 35000 42000 8763 220 242 X BEAM
20 |UPPER RIGHT WARMLOAD SHIELD 1331646-1 ALUM/B061-T6 35000 42000 10330 1.71 1.90 X BEAM
21 |LOWER CARD CAGE ASSEMBLY 1331600-1 ALUM/E061-T6 35000 42000 3405 7.22 7.81 X SHELL
22 |LOWER CARD 1331600-1 RAEINF PLASTIC 24000 40000 868 21.12 31.92 X SHELL
23 |UPPER CARD CAGE ASSEMBLY 1331162-1 ALUM/E061-TE 35000 42000 5874 3.77 4.1 X BEAM
23a [UPPER CARD CAGE ASSEMBLY 1331162-1 ALUM/E061-T4 16000 30000 2426 4.28 7.83 X SHELL
24 (UPPER CARD 1331162-1 REINF PLASTIC 24000 40000 1742 10.02 15.40 X SHELL
25 |LOWER CALIBRATION SOURCE ASSY 1331380-1 ALUM/E061-T6 35000 42000 5972 3.69 4.02 X SHELL
26 [UPPER CALIBRATION SOURCE ASSY 1331380-2 ALUM/6061-T6 35000 42000 2813 8.95 9.66 X SHELL
27 |BEAM SUPPORT 1331406-1 ALUM/7075-T6 66000 75000 2707 18.50 18.79 X BEAM
28 |LOWER REFLECTOR 1355777-1 ALUM/6061-T6 35000 42000 8439 2.32 2.55 X SHELL
29 |POWER CONTROL/MONITOR, BKT 1356790-1 ALUM/6061-T6 35000 42000 10065 1.78 1.98 X SHELL
30 [POWER CNTU/MNTR ASSY, PW8B 1356962-1 REINF PLASTIC 24000 40000 3744 4.13 6.63 X SHELL
31 |PWR CNTI/MNTA ASSY, STANDOFFS 1356962-1 CRES 1/4 HARD 44000 122000 26926 0.31 2.24 X BEAM
32 |RADIATOR PANEL 1331511-1 ALUM/E6061-T6 35000 42000 6814 3.1 340 X SHELL
33 |SIDEMOUNT ASSEMBLY 1331552-1 ALUM/6061-T6 35000 42000 11041 1.54 172 X SHELL
34 |UPPER REFLECTOR 1355777-1 ALUM/E061-T6 35000 42000 7219 288 3.16 X SHELL

“MAXIMUM PRINCIPAL STRESS BASED ON ASSUMED IN PHASE COMPONENT STRESSES
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Table IIT METOP AMSU-A1 Margins of Safety Summary, All Elements
Random Vibration 9.66 grms, Y Direction

ITEM PART MATERIAL/ YIELD |ULTIMATE] 3SIGMA™ |MARGINS OF SAFETY |DIRECTION
NO.* DESCRIPTION NUMBER ALLOY (psi) {psi) |STRESS (psi] _YIELD | ULTIMATE| EL TYPE
1 |LOWER BASEPLATE ASSEMBLY 1331404-1 | ALUM/B061-T651 | 35000 | 42000 4394 5.37 5.83 Y _BEAM
2 |LOWER MOTOR MOUNT PANEL 1331414-1 | ALUM/7075-T651 | 66000 | 75000 3687 13.32 13.53 | Y SHELL
3 |UPPER MOTOR MOUNT PANEL 1331389-1 | ALUM7075-T651 | 66000 | 75000 2402 2098 2130 | YSHELL
4 |LOWER FRONT PANEL 1331401-1 | ALUM/G061-TES1 | 35000 | 42000 2884 8.71 9.40 Y BEAM
5 |LOWER AFT PANEL 1331652-1 | ALUM/2024-T851 | 58000 | 66000 1407 31.98 32.51 Y BEAM
6 |UPPER BASEPLATE ASSEMBLY 1331356-3_| ALUM/E061-T651 | 35000 | 42000 3294 7.50 8.11 Y BEAM
7_|UPPER FRONT PANEL 1331352-3 | ALUM/Z075-T651 | 66000 | 75000 12969 307 3.13 Y BEAM
8 _|UPPER AFT PANEL 1331642-3 | ALUM/2024-T8S1 | 58000 | 66000 5242 7.85 7.99 ¥ SHELL
9 |LOWER RF SHELF ASSEMBLY 13564291 BE/SR-200E 50000 | 70000 6707 4.96 6.45 ¥ SHELL
10 |UPPER RF SHELF ASSEMBLY 1356408-1 BE/SR-200E 50000 | 70000 3585 10.16 12.95 | YSHELL
11 |LOWER RIGHT FRONT SUPT PANEL | 1331447-1 | ALUM/6061-TES1 | 35000 | 42000 959 28.20 30.28 Y BEAM
12 |LOWER RIGHT PANEL 1331650-1 | ALUM/6061-T6 | 35000 | 42000 4144 576 6.24 Y SHELL
13 |UPPER RIGHT FRONT SUPT PANEL 1331380-1_| ALUM/BO61.T651 | 35000 | 42000 4286 553 6.00 Y BEAM
14_|UPPER RIGHT PANEL 1331651-1_ | ALUMIB061-T6 | 35000 | 42000 3013 8.29 8.96 Y SHELL
15 |TOP PANEL 1331648-1 | ALUWE0s1-T6 | 35000 | 42000 1098 24.50 2632 | YSHELL
16 {LEFT PANEL 1331640-1 | ALUM/G061-T6 | 35000 | 42000 2762 9.14 9.86 Y SHELL
17 |LOWER LEFT WARMLOAD SHIELD 1331445-1 | ALUMGO61-T6 | 35000 | 42000 2540 10.02 10.81 Y BEAM
18 |LOWER RIGHT WARMLOAD SHIELD 1331405-1 | ALUMGOSI-T6 | 35000 | 42000 2410 10.62 11.45 Y BEAM
19 |UPPER LEFT WARMLOAD SHIELD 1331647-1 | ALUMS0SI-T6 | 35000 | 42000 2606 9.74 10.51 Y BEAM
20 |UPPER RIGHT WARMLOAD SHIELD 1331646-1 | ALUM/E0S1-T6 | 35000 | 42000 2778 9.08 9.80 Y BEAM
21 |LOWER CARD CAGE ASSEMBLY 1331600-1 | ALUME0S1-T6 | 35000 | 42000 6331 3.42 374 Y SHELL
22 |LOWER CARD 1331600-1 | REINF PLASTIC | 24000 | 40000 1841 9.43 1452 | Y SHELL
23 |UPPER CARD CAGE ASSEMBLY. 1331162-1 | ALUM/G0S1-TE | 35000 | 42000 6880 3.07 1.36 Y BEAM
23a |UPPER CARD CAGE ASSEMBLY 1331162-1 | ALUM/E0S1-T4 | 16000 | 30000 3107 312 5.90 Y SHELL
24_|UPPER CARD 1331162-1 | REINF PLASTIC | 24000 | 40000 306 61.75 9237 | YSHELL
25 |LOWER CALIBRATION SOURCE ASSY | 1331380-1 | ALUM/G061-T6 | 35000 | 42000 5862 378 412 Y SHELL
26 |UPPER CALIBRATION SOURCE ASSY | 13313802 | ALUM/B061-T6 | 35000 | 42000 7284 2.84 3.2 Y SHELL
27 |BEAM SUPPORT 1331406-1_| ALUMT075-T6 | 66000 | 75000 3989 12.24 12.43 Y BEAM
28_|LOWER REFLECTOR 1355777-1_| ALUMWT075-T6 | 66000 | 75000 9598 450 4.58 Y BEAM
29 {POWER CONTROUMONITOR, BKT 1356790-1 | ALUM/G061-T6 | 35000 | 42000 1464 18.13 1949 | YSHELL
30 |POWER CNTL/MNTR ASSY, PWB 1356962-1 | REINF PLASTIC | 24000 | 40000 1550 11.39 1743 | Y SHELL
31 |PWR CNTUMNTR ASSY, STANDOFFS | 1356962-1 | CRES 14 HARD | 44000 | 122000 6666 428 12.07 Y BEAM
32 |RADIATOR PANEL 1331511-1_| ALUM/BOG1-T6 | 35000 | 42000 1414 18.80 2022 | YSHELL
33 |SIDEMOUNT ASSEMBLY 13315521 | ALUM/B0S1-T6 | 35000 | 42000 7565 270 2.97 Y BEAM
34 |UPPER REFLECTOR 1355777-1 | ALUM/BO61-T6 | 35000 | 42000 l 3912 516 667 Y SHELL

“MAXIMUM PRINCIPAL STRESS BASED ON ASSUMED IN PHASE COMPONENT STRESSES
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Table IV METOP AMSU-A1 Margins of Safety Summary, All Elements
Random Vibration 9.66 grms, Z Direction

ITEM PART MATERIAL/ YIELD |ULTIMATE| 3SIGMA™ |MARGINS OF SAFETY |DIRECTION
NO.* DESCRIPTION NUMBER ALLOY (psi} (psi) |STRESS (psi] YIELD | ULTIMATE | EL TYPE
1 |[LOWER BASEPLATE ASSEMBLY 1331404-1 ALUM/6061-T651 35000 42000 10798 1.59 1.78 Z BEAM
2 |LOWER MOTOR MOUNT PANEL 13314141 ALUM/7075-T651 66000 75000 3292 15.04 15.27 ZBEAM
3 [UPPER MOTOR MOUNT PANEL 1331389-1 ALUM/7075-T651 66000 75000 1925 26.43 26.83 ZBEAM
4 [LOWER FRONT PANEL 1331401-1 ALUM/6061-T651 35000 42000 3804 6.36 6.89 ZBEAM
5 |LOWER AFT PANEL 1331652-1 ALUM/2024-TB51 58000 66000 2668 16.39 16.67 Z BEAM
6 |UPPER BASEPLATE ASSEMBLY 1331356-3 ALUM/B061-T651 35000 42000 25058 10.18 10.98 Z BEAM
7 _|UPPER FRONT PANEL 1331352-3 ALUM/7075-T651 66000 75000 6521 7.10 7.22 ZBEAM
8 [UPPER AFT PANEL 1331642-3 ALUM/2024-T851 58000 66000 3483 12.32 12.54 Z SHELL
9 [LOWER RF SHELF ASSEMBLY 1356429-1 BE/SR-200E S0000 70000 7964 4.02 528 Z SHELL
10 JUPPER RF SHELF ASSEMBLY 1356409-1 BE/SR-200E 50000 70000 4799 7.34 9.42 Z SHELL
11 |LOWER RIGHT FRONT SUPT PANEL 13314471 ALUM/6061-T651 35000 42000 1166 23.01 24.73 ZBEAM
12_|LOWER RIGHT PANEL 1331650-1 ALUM/E061-T6 35000 42000 2524 10.09 10.88 Z SHELL
13 {UPPER RIGHT FRONT SUPT PANEL 1331380-1 ALUM/B061-T651 35000 42000 2877 8.73 943 ZBEAM
14 |UPPER RIGHT PANEL 13316511 ALUM/E061-T6 35000 42000 1887 13.84 14.90 Z SHELL
15 |TOP PANEL 1331648-1 ALUM/E061-T6 35000 42000 2593 9.80 10.57 Z SHELL
16_|LEFT PANEL 1331640-1 ALUM/6061-T6 35000 42000 2681 9.44 10.19 Z SHELL
17 _[LOWER LEFT WARMLOAD SHIELD 1331445-1 ALUM/B061-T6 35000 42000 4651 5.02 545 ZBEAM
18 {LOWER RIGHT WARMLOAD SHIELD 1331405-1 ALUM/E061-T6 35000 42000 2864 8.78 947 ZBEAM
19 |UPPER LEFT WARMLOAD SHIELD 1331647-1 ALUM/B061-T6 35000 42000 3729 6.51 7.05 ZBEAM
20 |UPPER RIGHT WARMLOAD SHIELD 1331646-1 ALUM/6061-T6 35000 42000 2044 12.70 13.68 Z BEAM
21 |[LOWER CARD CAGE ASSEMBLY 1331600-1 ALUM/6061-T6 35000 42000 8237 2.40 264 Z SHELL
22 [LOWER CARD 1331600-1 REINF PLASTIC 24000 40000 704 26.27 39.58 Z SHELL
23 |UPPER CARD CAGE ASSEMBLY 1331162-1 ALUM/6061-T6 35000 42000 8133 2.44 2.69 ZBEAM
23a {UPPER CARD CAGE ASSEMBLY 1331162-1 ALUM/6061-T4 16000 30000 4161 2.08 4.15 ZBEAM
24 |UPPER CARD 13311621 REINF PLASTIC 24000 40000 340 5547 83.03 Z SHELL
25 |LOWER CALIBRATION SOURCE ASSY 1331380-1 ALUM/E061-T6 35000 42000 4892 4.72 5.13 Z SHELL
26 |UPPER CALIBRATION SOURCE ASSY 1331380-2 ALUM/6061-TE 35000 42000 4772 487 5.29 Z SHELL
27 |BEAM SUPPORT 1331406-1 ALUM/7075-T6 66000 75000 3364 14.70 14.92 ZBEAM
28 |LOWER REFLECTOR 1355777-1 ALUM/7075-T6 66000 75000 6630 6.96 7.08 ZBEAM
29 |POWER CONTROL/MONITOR, BKT 1356790-1 ALUM/B061-T6 35000 42000 2170 11.90 12.82 Z SHELL
30 IPOWER CNTUMNTR ASSY, PWB 1356962-1 REINF PLASTIC 24000 40000 1158 15.58 23.67 Z SHELL
31 {PWR CNTI/MNTR ASSY, STANOOFFS 1356962-1 CRES 1/4 HARD 44000 122000 7097 396 11.28 ZBEAM
32 |RADIATOR PANEL 1331511-1 ALUM/B061-T6 35000 42000 2097 12.35 13.31 Z SHELL
33 |SIDEMOUNT ASSEMBLY 1331552-1 ALUM/6061-T6 35000 42000 12541 1.23 1.39 Z SHELL
34 |UPPER REFLECTOR 1355777-1 ALUM/E061-T6 35000 42000 4282 5.54 6.01 ZSHELL

“MAXIMUM PRINCIPAL STRESS BASED ON ASSUMED IN PHASE COMPONENT STRESSES
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Table IX METSAT AMSU-A1l Modal Effective Weight and Participation Factor Summary

1

MODE [NATURAL| X-AXIS | Y-AXIS | Z-AXIS
NO. FREQ. % % %
Hz.
101.8 0.003 0.000 0.129
109.0 0.000 0.000 0.000
| 109.0 0.000 0.000 0.000
| 109.5 1.195 0.001 0.017
| 109.7 0.000 0.000 0.000
| 120.4 8.452 0.127 0.028 !
1214 0.026 0.002 0.883 |
I 1219 0.017 | 0.256 0.043

|

l

[ 122.0 0.064 0.150 0.147
| 1309 1.876 0.567 27.73 |
{1318 0.877 0.811 28.75 | |
f 1385 6.239 0.028 0.733
i 139.6 | 0.000 0.000 0.000
| 1408 | 0.050 0.004 0.004
|

149.1 1.312 0.052 0.100
154.2 0.217 | 0.019 0.053 |

Slonlaloin|2|Sle|e|Nojun|s|w(p|=
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Figure 2 METSAT AMSU-A1 1331720-1 Finite Element Model, View 1
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Figure 4 METSAT AMSU-A1 1331720-1 Finite Element Model, View 3



Report 10849
July 1996

b MAIA ‘[SPON uBWALY YUl [-03LTIEET TV-NSINV LVSIIN

AN

AN
L W " 4
\

NN
A

AN

RSOSSN N AN NN

L

ATNO HS3W - M3IA TVYNHILNI LV-NSWY LVSL1IN

g aandig

N

44



Report 10849
July 1996

0S0TT 9PROND
TO+3J9EPDEZ 6
= UOL}BWJD}3Q "XEBH
BL 70T = Aouanbaad © T 3poK
9° 612979 0Z-=Ap"ub1sag
LeuoLjeSued]
s40339AuUd0 L3
96/€0/L0 :93eg
E0:80:ST ‘aull

X

>

. =

ZH T°10T ‘T @deyg [epo TV-NSHV LVSLIN

NNV
AN

AN \\ \\\%

NV N

A\,

A

NN

0 1 B g 0 N o 0 A |

AN

L

g a1ndiy

P A (AP USRIV S G SEP SN §

LS A WA AT AY

FAUA WA WA NANAN

P EP S S @F O O & I 5P G G5 Gl S §

SSSSVYUVVNAAND

S S S SO A

TY-NSWY

19513



RRRRRRRRRR




RRRRRRRRRR

[T - I
hhhhhh
FFFFFFF

mmmmmmmm
uuuuuuuuuu
---------
mmmmmmmmmm
- e N <

a @ | @

>>>>
---------
uuuuuuuuu
Evmmmuxvg

PPPPPPPP
hhhhhhh

AN

/& W

3
A )
A
- AN

W W

W N

N—"\
If\



« O O
hhhhhh
OOOOOOO

cccccccccc
---------
wwwwwwwwww
aaaaaaaa
>>>>>>
.........
wwwwwwwww
ew:nwm‘uxm;

mmmmmmmmm
hhhhhhh

\\\\\\\

\\\\\\\

.b‘)“\\ Mai

s*
A
‘é .QQ..‘Q \ NN

TN N
\\\\ \\\\

~N
A



epo
99999999

[T- - TR - |
wwwww
mmmmmm

o +

mmmmmmmm
cccccccccc
'''''''''
________
aaaaaaaa
>>>>>>
........
mmmmmmmmm
mmmmmmmmm
'''''''''
hhhhhhh

\\\\\\

A
8

/ﬁ%”\b“}ﬁ\\\ﬁ\‘)’
N Q! \\’,[
N
O
e M!\L?\\”’

\
| /\‘,?’s’,L {
A

\
RSN

TN



Report 10849
July 1996

<629 IPOND
TO+3LTBT6E"T
= UDL}BWJI0}3Q "XEH
367023 = Rauanhaaj : g apoy
9°61=2979"0Z-=Ag”ufi1sag
jeuojjeSuUed]
s40333auabi3
96/£0/L0 :93ctd
GC:60:ST :aul}

zH $°027 ‘9 adeys [epoN TV-ISINV LVSLAW 11 andyy

-

X

C

NN

AN
NANEANEAN

2\

A

NANEAN

i 0 v D 0 5 O O
.

I T T°1
P

T

yae

Tg-NSy LYS13W



Report 10849

July 1996

-~

<

-{

[T- 2]

e

-z}

-

(1]

N o> N

o

| & €

<o @ O
T W « 3 o= v
H o - 0O o+«
e N 1T M N QO U 4
oM L £ 1 L g W
m e 0 0 1l b MM
------ o T N
D~ Q S s M
-0 @@ o | QN

>~ -0

v 20N DY nn oo
A O L - - T
Ew:nmmuxv::
PPPPPPPP <z
~~~~~ - G (]

A \\\\\\\\\\\\‘
:'& ‘.3‘\\\\\\\\\ \“'
NS \\g\\\\\\\\\\\\“ _

yg q /SNSRI

"§~' ‘Qh--._‘! N
sW\S
AN
l'§\\\~‘\\\ AN ARNEANEY
-'-'s\s*‘s‘i‘?é"of-,\%._!;—‘:'i’e'—“-.‘m

o W o QS N V/ =BT
‘\\\\\\\\\\\\\\. \v RSN

s w/,'t',’.,’,, = 'I'."

\\\"\1\\\\\ ' lm-

\4’~ Y (626‘,'

\\LV\X\

2

) :,’,“'. "Jk\\ ;“ \ \ X \ X
/ ) ﬁi‘;‘:\ _?,_,‘,gm____‘\\\&,,m. lll'

V?»‘&mt\ .
..M‘t‘-‘\\\é*\&f, 777 , [T 11T

\.} ‘I;I'(’.‘“(" 7771 [/ [/l / //

Figure 12 METSAT AMSU-A1 Modal Shape 7, 121.4 Hz
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Figure 17 METSAT AMSU-A1 Modal Shape 12, 138.4 Hz



Report 10849
July 1996

uonaaai X ‘swad 99'6 3aInY JSJ Uoneqip wopuey duf Ty-NSY JOLAW 81 31034

ZH 000C-0 LNdNI dsd IT¥Y-NSHY dOL3IHK
NOILDIYIA-X (SWYS 99 °6) TaAdIT TYnd NOILVHYEIA WNOAQNVYd dOL3INW

(ZH) AON3INOIHI

p,a8 L G £ z €, 36 L S € z 2,386 LS £ z 1.31
£, 3T , _ : _ €31
Z
H
/
z
z z
(
< 4
£ V. £
. \\ o
\f
3
S v\& S S
£ ’
9 - > n
L ¢ L1
8 8 ) -
6 X 6 }
by 31 p. A1
7 a
)
d
. N
4 (e}
I
€L
€ ¢ v
d
b y 3
T
S g d
o)
9 9 o}
L L ¥
8 8
6 6 X
s+ d1 G: 31
v, 38 L S £ z ¢, 38 L S € z z.386 L S € z 1.371

96/12/9 T



Report 10849
July 1996

swad £,9'9g ‘osuodsay-X pPEOT-X [Ued junojy 1030y 1eddpn
asuodsay aaIny (IS UOWEIQIA WOPUTY TV-NSWV JOLIW 61 210t

Z4 000<Z-0 ILNdNI d=d [I¥-nSWHY dOL3IN
HOILOIYIC-X {sKYdD 99 " 6) TIAIT TYOD NOIIWYHAIA HCONVY JOLINW

(ZB) ;OoMIcO3UJ

by 35 L Z €-.3€ ¢ S € 7 246 L 5 £ b Ty o3
C4+ 371 : 04 3T
€ £
2 £ 2
1+ 31 ¢ 131
: X
\
o<
. :
‘ X bRy £
3 3 LT 9
] Rl
24+ 41 f 644 A I+~ 31
T 7 I
JdNE!
Qs
€ : B ( €
9 K 9
€r31 o €031
L
€ €
9 e 9
vy dt m ‘%\ v, a1
€ ! m.v €
d
9 e 9
Gy a1 rer fd, §. 3t
W 7
€ . £
S 1]
9 M k_ 9
9; 31 e g..—. 94 31
€ £
9 9
[AET O L+ 31
Py A3 L Z f.38 L S ¢ z PCE S 5 £ z T, a0

e Z NN OX K KK TN~

SO e

O 36 o e 1O 2

< O

>

58



Report 10849
July 1996

Tt

¢ ;-

b

swid g0'9g ‘asuodsay-X peoT-X [eued juold Jaddf)
asuodsay aaIn) Sd uolRIqIA wopuey TV-NSWV JOLIW 07 2indiy

ZH 0002Z-0 4LNndXI dsd
HOTSLOddId-X (SWE9 99°6) T3IAIT T¥NO NCILW¥EIA WOANYY
(ZH) 22N3n03¥d
by A6 L g 3 z N ) s € z 2_T6 L S £ z T4 31
QY . :
c :
5. A
a1 :
HE
[ad i “
9 J—
31
5 : D i
T
K %E
. n |
<
3 X | |
3
£
5
It
3
9
31
by A5 L 5 £ z EECE S 5 € z 2. E6 L 5 € z Te AT
96/12/9

IT¥V-NSAY dOL3ENW
dOLAdR

1+ 31

Z+ 31

cr dt1

by 31

S 31

—mHZN0E OAK AKX N TN~

[sTEN e

QO 0OWAL XL O

>

59



Report 10849
July 1996

swad gz'gg ‘osuodsay-x peo-X Heddng juorf 3y 1omo]
asuodsay 9AIN) (JSd UonTIqiA wopuey 1V-NSWY dOLIW 12 2andig

ZH 0002Z-C ZndKI Csd I¥-CSKY dOL3NW
HOISZ23AYIA-X (SKE9 93°6) T3A3T T1TYNO NCGIILVEEIA WICHYYE dJOLIAR

(z#) XoN3c0zZyd
P+ d% L ) £ 4 t- 38 L S € [4 Ca Zh L < € P4 e 3l

1+

<+

9+

(2]
o)

°6/12/9

14 31

€4 31

9

——HZ N W OUOX KgAK NN N~

60

a0 A

€ OO0 AL @SB 02

>



Report 10849
July 1996

w

P4 d
T1.3T1-

§

L

swad gy 17 ‘esuodsay-X peoT-X [dued doj,
asuodsay AN (IS UONEIqIA Wopuey TV-NSWY dOLAW 22 2indid

2H 000Z2-73 iInadaNl a4dsd
(SKE¥9 99 "6 T3IAITT THUOT NOIJNWHEHEIA

IT¥-N0:RY
NOILCTAYIA-X HOCKNTXY
{zd) 2cn3cd3x¥d

£ 4 e 21

o~
[y¢

.

i
1
=4}
~
uy

< €4 33 L ¢

o
el

€4 371

AR X
‘/'\
al

vy I T

s
P~

n

S+ d1

{
At

o

94+ 4

—

Lt 31

vy A6

L

el

€ 38

[oF ]

96/-¢/ 2

dO0L3ANW
dOLIAN
H+mﬁ (
v4
H
£ /
. z
X
231 %
(
Z
£ X
)
9 o}
- 3
T+ dT s
/
c N
I
)
9
)
. 371
a
S
£ d
9 N
S5, 31 0
I
s
¢ ¥
o
9 c
1
94, 31 3
o)
2
£y
P x
L4 AT

91

61



swid gz'9z ‘osuodsay-7 peOT-X Ppie)) ade( pie) 1amo]
asuodsay aain) (JSd UoeIqIA Wwopuey TY-NSWV JOLAW €3 2indiy

Report 10849
July 1996

74 0002-1¢ SodNI csad 19-0SHY dO0l3N
NOILZ3YIag-X (sWYD 93 °6) TIAIT 1¥nSD NCILVEEIA KOUNYY dOL3INW
(ZH) XxoNda0Ixai
by A3 L S £ Z €.38 L S € Z 2+ 36 L S € 2 1.1
2-31 z-3 (
K Z
b , H
\ /
Z
1-31 -
ot 1-43 N
*
{
b
/s z
cr 31 IK. 0. 3 *
\ X
A o]
2 : \ d
i y
131 1.4 4 /
. N
T I
b )
)
z, 41 2+ 3
a
s
b : a
€. 31 ; . €. 4 N
< o
. 1
L
L A1 v, 4 v
d
3
; 1
|
s a1 G513 =
o)
¥
Z
9, AT . 9_ 3
vy 33 L Z €. 38 L ARG 7 ¢ S3T

16



Report 10849
July 1996

u

[a)]

swad 96y ‘osuodsay-X peo]-X pie) ade) pie) Jaddn
osuodsay 9ain) JSd uoneaqip wopuey TV-1SWV JOLIN ¥2 aIngiyg

N0o0Z-1= i7dYI c¢<d [7-NSHY
NOZILodHIa-X T3a3 1 THOD NZILYEEIA KOAHNYE
(ZE) XzcN3nlixr:
vy 33 L Z €431 L S T+ = L 5 € 4 1. 31
T-d T
7_
04 3T
T+ 31 _. -
4+ 4T
172 MM
3 »
£, 31 3
4 M\«.\\x
5"
b, d1 Yx@
Sl
3 %
S+ 9t
@
. .*
%_
9431 w.
7
L+ 31
b33 L < .38 L rA L G £ ¢ Ty AT
c6c/12/9

d0L 3K
d0LIAN
._”Immﬂ A
Z
H
vy
Z
0+ 31
X
).
b (
4
indt s
X
o)
3 3
S
2. 37T /
N
I
1% )
}
€4 37
a
S
v 3
Py 31T N
e}
I
4 L
G d1 v
e |
3
b T
d
94 31 o
o}
¥
14
X
L+ 31
S ¢

63



Report 10849
July 1996

swad g2'gq ‘osuodsay-¥ peoT-X 40303Jay Jamo]
asuodsay 9AINY (IS UOHRIQIA WOPUEY TV-ASWV JOLAN §2 An3ig

2H ¢co002-C INdNI dFs
NOZI23dIG-X {(SKUD 99 °6) T3A31T T¥ad HCIILIYX

4
«C
!

ASHY dOL4dH
AQNYYd dOL4dNW

D o4
-t
>
=
@]

(zn1) ;onanczud
vy 343 L S € < £ 38 L S £ 13 FESIRCH L A t « IETRC
T Ty : 1-31
b 14
dT1 C4 3T
4 b
T4+ 31 T4 dt
¥
24+ 31 [ v
7
€491 [
7 A
b4 371 e
7
S+ 31 6. oW1
[
2. 31 EIR
v
L4391 . Lk
. 38 £ 7 z

ez N OX K g AKX TN~
64

Lo A

BN SRS I S e I &1 s AN I B <4

>



Report 10849
July 1996

surid gg'zg ‘esuodsey-A PeOT-X 39¥yoeig 103IUC/[0I3uU0)) 1amod
asuodsay aaIn) (IS UOHRIqIA WopUBY TV-ISWV JOLAW 9g 21ndig

24 0002~ : LndxXI1 dsd T¥-nsAY dOLIANW
NOZJSO23WYIA-X (SKED 23 °6) T13AdT THWHND NZILYEHEIA WCANTYA dO0LdHNH

(zHK) AcHN3ILD3Y4

by 35 L S € z .38 L g £ z ¢~ 35 L g £ z Ty 3T
FARC () g : ¢-31
b . b
1-31 \ T-31
v b
0+ a1 \ cr drt
v \ 4
T4+3t AN T4 31
v X b
FAARRCER NN 2. 31
b b
€+ 3T €r 31
b v
podTI vy 41
G 31 ﬁq 5_ 3T
v b
94 a1 , 9; 31
v : b
L+ 3T | ! ! Lty 3T
vy A3 L S € Z £+ 386 L g £ 4 7.6 L = £ z MO

96 /12,9 £9

——HZN 0 OX XK KK N T N~

oo

< O O A€ O Z

>



swuid g0 gz ‘9suodsay-X PeoT-X gMd 10MUO/013U0]) JoMOoq
asuodsay aaIn) (IS UOHRIqIA wopuey TV-NSWY JOLIW L 3n3td

ZH D002-C INndRKI dsd 1Y-SHY d0CLIN
HOZZ2d3dId-X (SWHYD 99 "6 T3aaAdT T¥YnD HCILVEHIA KoaHNvYE dO0L3N

{zH) AODNILO3IUJ

Report 10849
July 1996

vy 33 L S £ Z t+ 36 L S £ z - 36 L S € b RRERCH
1-31 V , : : _ 1-4d1 (
y4
Y b H
/
z
oICH 0+ 3T
X
X
1 v (
z
1+ 31 1+ 371 X
»
] o)
v 4 3
! :
¢4+ 3T .74+ 3t /
N
I
7 - 14 )
)
€491 K €. 31
. a
. X s
@ - v d
>
b+ a1 3T
i 0
I
b
v N
. v
S+ AT G4 A1
+ * d
5 3
&
b N . 1
3
9, A1 _ 9.. 41 2
o]
v
v b
X
L+ 371 Ly A1
b+ 38 L G £ Z £+ 58 L < € z z2.38 L 5 € ¢ 4+ 31

0¢t 96/ 12/°¢ 0¢€

66



Report 10849
July 1996

<+

€4

/2%

S+

9+

Ly

swad gg gg ‘asuodsay-X prOT-X [aued 10jeipey
asuodsay aaIn) (S UOWRIqQIA Wopuey TV-ASWV JOLEW 83 2Mm3ld

24 0002Z2-: INdNI QJdsd I¥V-NSWY dOL3R
HOZIZZ3YdIa-X (SKYD 29 6) Tanad1 1400 NOILNVXEE8IA WOANVYY dOI3H

(ZH) AcHdcdaxd
£ 4 1+ 371

o~
!
fe}
o>
~
uw

z £+ 38 L S £ 4
Iy 31

el

-t

9;: J

fel
—

z €+ 38 L

~ e
o |

96/ ¢

——a Tz~ 0w O X X N~K K NN~
67

o, 00

£ OO W X bhl X HOZ

>

Zt



swid gp gg ‘asuodsay-X peo-X l10jpapey 1eddpn
asuodsay aAIn) JSd UOHEIQIA WopuTY TV-NSWV dOLIW 68 2n3id

% f/ 000¢Z-0 LGANI dsd I¥-NS§HY
8w NOZILD3IXNIa-X {SKWUD 99 °6) TAA3IT 1T¥YAd NZILYxdIaAa WIARNUXE
—~ 3
2]
1N (Z4) XoNIND3IY:
w:w by 38 L 5 € z €.31 L S £ z c: 16 L g £ ¢ 1.37
==l 0431
£
: 1
1491
€
2
24+ 371
€
9.
€+ d 1
¢ e
b+ 3T 4
€ 11774 4
: k
g [
Sy 3T W
3
9
94 31 ,
X
€
9
L4+ 41
vy 38 L S 3 ¢ €. 38 L G € Z c.IT6 L § £ Z TeEl

dOLdN
dOLAN
OfMﬂ (
Z
¢ H
/
9 Z
1. 3T %
b 4
(
€ F4
9 X
X
Z- 3t 5
3
m m
/
9 N
€4 31 I
)
)
3
a a
s
vy 31 a
€ N
0
9 I
6. 31 h
Y
|
€ 3
9 T
3
9, d1 5
o)
I Y
a X
FAC G

(23

68



Report 10849
July 1996

cd1

0+

T4

4

€|

b

S+

9+

L+

swid gg'gg ‘osuodsay-7 peoT-X Jopapay 1addn
asuodsay aaIny) (S UOMEIqIA WOPURY TV-NSWV dOLAW O 2ndld

24 no0I-*© ZNdANI Gsd 1%-0SAY JdOLINW
NOISZdYVIA-X (sKkuo ¢3°6) TAAI1 TYAC NOILYHEIA KOCXVHY d0L3IN
{zH) A2NdQDIEJ
pe A5 L F €435 L g 3 z 7+ T6 L 3 € z 1.1
a1 : : : : . 1-31 (
i vA
b \ 1 H
/ | \
Z
B 04 A1
y* X
A x
b b po
-~ Z
i A 1,431 X
\, X
o)
4 \. v 3
£ y
d71 £ 24+ 31 /
/ N
.\ 1
b : b )
)
q1 £+ 31
a
S
v 4 a
b .
a1 E: | vy 3T g
qf i ;
I
¥
; o
cl R ¢ ¥
d
3
b v 1
i
c 94 31 e
\ o)
. v
b P b
—._.21. Z
a1 fe Al
by A6 L Z €.38 L 5 £ z C.TE L z S z T.31
c6/>¢/9 Zo1

69



Report 10849
July 1996

"y

o A ‘Suiid 996 9AIND (IS UONEIqIA Wopuey ndu TV-NSWV dOLAW 1€ 2ndld

asd IT¥V-NSKWY dOLIR

ZH 000Z-0 ILNndant
NOILOIAIG-A (skuyo 29°6) TAA3IT THYND NOILVEEHIA HOAQNYY
(zZH) ACNJINO3IYJ
b A8 L g 3 Z €. 36 S Z Z-T6 L 6 £ z MR
€L 31
Z
£ ] £
v
' /A
3
9. X\
h 1
m y
6 X
Py 31
Z
£
Y -
g
9
L
8
€.
c,.31
P+ 38 L S € Z €. 36 S z 2.6 L ¢ € z 1. 31
a6 /€2,

dOLAR

£, 3T

v

o~ W0

fd

vy

Vel

—~ o O ~ W

S

——mZ N~ OX K N ~KK TN~

o, 0

PN SRRS IS RS I & o A A S R B © =

>

€

70



swad g1°gg ‘osuodsay-x peo]-A Moddng juolq Jydry 1amo]
asuodsey arIn) Sd uonelqrA wopuey TV-NSWV JOLIN ¢E an3rg

3 nNooZ- IndNxI dasd I¥V-0SAY dOL3N
HNOILO3YWIA-4X (sK¥E9 93 5 T3IAIT 1900 NCILVY¥EEIA WCANYX dO0L3N

(zE) AON3IND3IWM

Report 10849
July 1996

by A3 L g € Z £ =1 L S £ z 2-- =8 L S € Z 14+ 31
1431 1431
{
yA
4 4 H
/
z
S : [ %
8 5 XA
2+ 31 Z4. 31 z
*
z 5
o)
3
S S s
£+ 31 g, 31 N
I
A 2 w
k&\..\x
S Nt 5 M
8 8 d
vy 31 50 3T
N
Z Z 0]
I
S 1 s ¥
it 4
8 L3 8
Sy At 5 : . 3z 3
[ 1
3
4 Z 5
2
¥
S S
8 g A
3.3T1 L 94+ 31
P+ 38 L < €4 = S € z ¢ = L < € 4 T+ 31
£ 96/€2/°¢ 9 ¥

71



Report 10849
July 1996

ab

swid go'gg ‘asuodsay-x peoT-x oddng juord jydry raddn
asuodsay aaIng (JSd UonEIqiA wopuey TV-NSWV JOLIWN €€ 2Indlg
“H 000Z-< lndn

(zyg) xONJINDO3IUJ
€ [4 T+ 371

U]

brd8 L 5 € 4 €438 L g € z 216 L
4+ I 14 ;

o

€4+ a1

£ ? _m cv.v&kbw\.. K

S

b4+ I 1

S+ 31

9; 31

P caaaaad s Al

m%

L
::1
.
v

L4+ 31

[Ag]

84+ d 1
by 38 L S 3

9]
e
~
[Te]
™
~
(3
i
1]
o
~
ul
m
~N
-4
8
53]
—

€+

[o¥]

96/¢2/9

I asd I¢Y-0OSKHY
NOIZO23IWIG-4A (SKYD9 99 "6 TAndT TY00 HCILVHYHEIA HWOCNYY

< O 0O AL X HOZ

dOl3R
dOLIdNW
24+ 37 (
A
H
£ v
9 Z
X
SENCEN *
(
2
€ x
X
9 o}
. 3
720 371 S
/
c N
1
)
g
)
G- 3t
a
S
€ d
9
94 31
£
9
Ly 3T
€
K A
s+ dT
8 b



Report 10849
July 1996

u

0+

T+

Z+4

€+

vt

S+

9+

L+

swad 1Q ¥y - osuodsay-x peoT-A 1oued Yo
asuodsoy aAInY (SJ UOHEAQIA WopuTY TV-NSIWV dOLAN ¥E d1ndid

v+ A6 L S
It

(5KY9D

2
3

o™

neoc-~

T3AdT I¥NT

NdANI

(ZH)

ud

csd
NOI LZI9ddIaA RKOGNWH

£

IoNIZD03XE S

P4 1-

[V-05HY

{1

|

arT

b+ 35 L S £ < €. 3% L

J0LdN
3JO0L3ANR
1
O‘fﬂm,m A
Z
€ H
/
9 4
1y 3l *
*
(
£ Z
w X
K
2,31 3
3
m S
/
9 N
£, 31 1
)
)
£
9 a
)
y_ 3l d
€ N
o)
9 I
s 31 I
¥
b
€ 3
9 1
9y 31T 4
2
€ A4
9 x
(- 3t
16

73



Report 10849
July 1996

O

swad g9z ‘osuadsay[-x peo-x dde) pie) 10mo]
asuodsay aAIn) (ISd UoeIqIA wopuey TV-SWV JOLIW € 2In3iyg

NOIS23MIQ-A (arRAD 23 76

(zE) XONJIQOIYJ

Py 36 L S 4 £. 486 L S £ Z PASRRON 1 L < € Z 137
0+ 4T 0t
£
9
I+ 31 1+
m "‘l‘lu
9 _!‘
24 3T —_u ‘ 2.
13
9
€31 £+
£ k&\.ﬂ
9 %
P st 54
13
3 (-
w 4
G dT f‘. S_
: -
9
2. 31 .M‘ 9.
€
9
Ly 3T .
by 33 L g 4 t- 38 L S £ 4 2..7T6 L S € 3 T4 371

q1

at

ZH 0002Z2-0 Indvyl c¢d T¥-NSWY dOLIENR
VT3 A3T IV0D NSILWYEIA WIAdivy dO0L3N

o n Ao

< O O0W e Qs Oz

>

39S

vv»rZ\mmuxxNAXX NN TN~

74



Report 10849
July 1996

09

O+

T4

<+

vt

54

o~
L

ZH 0002-0 INdNI asd I¥-0SHY
HOZoLOoddIa-& (SWYD 93 °6) T3AdT 'T¥YND NHSIlW¥EIA WNOAHWH
{ZH) 2oNErDzZUd
v+ 35 L z €. 3F L 6 £ z Z-TE L G B s 3T
a1
€.
) .
q1
: _s.
R
a1
£ 4
9
a1
€. o
9 &V%
dat Ot
3 -“j_
c ﬂ q——-
9 m.m 4
at g m] i
£ _llim
9 4
a1
3
2
31 -
by A% L Z c.dE L S € 4 2+ 36 L 5 3 z T4 31

swad g7 pp ‘Osuodsay-x peoT-x PTO[WIBA J9MOT]
asuodsay 0AINY (IS UOHEIqIA Wopuey TV-NISWV JOLIW 9€ 21n31g

96 /€E2/9

dOZ3N
doodn
0..dT1 (
z
€ H
/
9 z
T4+ 371 X
b4
(
€ z
9 X
X
2+ 31 3
3
¢ S
/
9 N
€4 A1 1
)
)
£
9 a
S
by 31 a
€ N
0
9 I
S- 31 I
v
d
£ 3
9 1
9. 31 4
: 0
2
8 -4
9 b
L 31
09



swad g6z ‘osuodsey-x peo-A 10303[JaY 19MmO]
asuodsey aaIn) S uonelqrp wopuey 1V-NSWV JOLINW LE andig

ZH 000¢-C IndaxI asd 1Y-0SAY dO0LANW
NOIZOJ3NHIg-2& (SKYD 93 °6) T13AdT1T TYVND HCIIVEHIA MCaNvY dOLINW

{zH) XONJCO3UWd

Report 10849
July 1996

b+ 38 L g £ Z g, d1 L S £ z SRCE S g € Z T4 a1
1-31 , t-3at
v b
C: 3T | o4 At
b b
1. 31 14 31
v v
2,31 z_ 41
2 v
€L A1 w €431
K
b % v
by L : w @%ﬁ.& A
5 v i b
G, 31 : S_ 471
y am 4
94 31 %. 9+ 31
b b
Ly 3 T 1 Le 31
by A6 L g € z £LTE L g £ z 7.6 L S £ 2 O
z9 96/€2/¢ z

vaz\mmUXXNAXX NN I NN~

[e'R ]

< U O LB O 2Z

>

9

76



Report 10849
July 1996

™

surid pg pg ‘osuodsay-x PeOT-A joHdRig 0}IUON/[0IJU0] Iamod
asuodsay aaIn) Sd uoneIqiA wopuey 1V-NSWV JOLINW 8E aandryg

Yy 800z-9 L-dNI d€d 1%-NSWVY dOLIN
HO-53did-i (SKue 29376} T3AET 140D NITINEEIA ROAHTE dOL3IN
(7€) AONAnTIEd
pyds L S z €.3% L S 2 z.T6 L 5 € z T+ 21
1.1 14 31
3 £
9 9
LAt zy AT
€ 3
9 i ﬂ 9
€431 €4 31
€ f o €
9 B2l 9
LAY
b dl W27 by A1
+ AN *
3 . €
N
9 : 9
sy aT : : .m%, s ar
€ £
9 9
94 41 3 9+ d1
3 £
9 9
[ASERCEN Lo 3T
by ds LG z .36 L S z z.T6 L ¢ € ¢ At

e 6/EZ/ 2 €

ez ~nm OX X XK N TN o~

& A

P AN GRS T S B Be AN S o L RO R

>4

9

77



Report 10849
July 1996

0

C+

T+

2+

€4

by

9+

Ly

swd gg gy ‘asuodsay-7 PeoT-A 10300pj9y daddny
asuodsay aain) (JSJ UOHEIQIA Wopuey 1V-NSINV JOLIN 68 aandiy

ZH 000C-92 LnodN1l dsd IY-0SHY dOLIN
NOZ.23¥YIa-aAa {sKue 93 "6} T3IAIT TYND NZILY¥EIA KOANYY dOL3N

{ZH) ~Aondrozvd

vy 38 L S Z e_.38 L S £ 3 T. 36 L < £ 7 SRR
3 1. _ _ _ : z-4d1
v b
3t K 1-41
v b
7
31 \u 0+ 31
4 NAM. v
a1 4 1..31
v / v
31 \ 7431
b. b
31 . [ €4 3T
%
b4 N 4
31 i T I
Iw. !
T o
q A ,
3T , \h G+ 31
: @%
v —if p
4 Y
a1 _M‘. 94 31
¥ v
3T (4 3T
vy 38§ L S z .58 L S € z 2. 56 L c £ z Tp 3T
9a6/€0/ 9 zo

Vsz\mm()X)KNAxx NN TN~

o o

€ OO0 AL QB OZ

1

78



Report 10849
July 1996

o
W0

U03P311(] 7 ‘SWiad 99'6 aaInY (IS UoNEIqIA wopuey Indu] TV-NSWY JOLAW 0% 34ndig
JH 0002-°2 INAdNI I¥-03KY d0L3KH

dasd
NOICOZ3YId-2 (SK¥9 99 "5, TIAIT TY0ND NOILYXEHIA HWOICKVY dOLIANR

(ZH) 22H3CO3IYI

by 36 L 5 £ 4 €. 38 L 3 € z —d6 ¢ 5 € F L 31
€431 , €+ 31
z Z
€ k .
b b
_._ P
S :: v\a S
9 \ 9
L ¢ L
8 8
6 L 6
by 31 . 3T
2 F
£ €
v b
S g
9 9
L L
8 8
6 6
S+ 31 Gy, 31
b dAs L g £ z €23 F L 5 € z o TE L g £ Z T_ 31

79

— e ZNn O XK AKX N~

n w

€ OO0 AW @KL EH - O =2

a6/ b/ 69



Report 10849
July 1996

3 b

T--

<+

€4

b

S+

94+

Lt

by A6
a1

L

fag]

swid gg'pg ‘osuodsay-x peo-Z jtoddng juorg jydiy toddpy

osuodsay aAIny Sd UOHRIGIA wopury TV-NSWV JOLEN 1¥ 21ndld

NOILC3IdIa-2

(SKYD

7
.

2

A

‘'

H

000¢~-2C

ln

73Ad1T 1TYND0

S

dNI GsSd

{z4y) AOoN3INO=ZYJ

€

T¥-NsSKV
NOILYYEEIA AZGNVYE

z .

a1

<

e

e A

at

by 398

L

de

(o8]

N

d0L 3N
dOLAN

o
1
fad

€4 d

v d

—

Lt]

——mZ N~ OX X N AXX NN N~

s R o]

& O U SM B OZ

>4

g b



Report 10849
July 1996

swiad ¢g'gg ‘asuodsay-z pro]-Z [dued dog,
asuodsay aaIn) (IS UoWEIqIA WopuRy TV-NSWVY JOLINW ¢¥ a3ty

zZd d002-C LndNI asd T¥~-NSAY dOLdIW
HOIZOJ23YIA-2 {sWYd 93 °6) T3AIT TV0O NCILVHEEIA WOQNYY dOLIN

(zH) ADONIND3IYJ

by 3% L G € 4 €438 L S 3 Z Z+ =6 L S € Z T4+ 31
24 371, ‘ ¢+ dTt
G S
8 8
£+ 31 £4 31
Z Z
S it k\\ G
v
1 A
8 2 8
v 3l . Y ve 31
z &&\ 4
S S
: i ]
G+ dt y ‘.«. G4 31
4 . N z
S : )
8 ‘ 8
9, 31 9. d1
Z Z
S S
8 8
L. 3 T4 oy at
by 33 L S € < .. 38 L S € 4 ¢+ =6 L < £ I " i1

L
96/bvZ/¢ v 8

g1

——mZ~0nmOX K KK NI~

o0

AN SRR ST WS B SR AN o 2 B R & R4



Report 10849
July 1996

0+

T+

€4

by

Sy

swid gz gz ‘asuodsey-z peor]-z piep ade) pie) Jadd()
asuodsay aaIn) S UoneIqiA Wopuey IV-NISWV JOLINW £V aandry

ZH 0002-¢C IndNI Csd I¢¥-0RSAY d0L3H
HNOISZ3dYI1Ia-2 (SKYD 993 °5) TZAIT T¥YOD NOILWYEEIA WOCNYX dJOLAN
{zy4) xoN3ACC3IVUS
by d4 L S 3 Z €4 3§ L S Z 2+ =T6h L ¢ 13 4 T+ 3l

arT . . ‘ . 04 d1 {
Z
H
€ 3 /
b4
9 9y
it 1.3t X
(
2z
€ € X
X
9 9 o]
3
ICHN 24 31 s
/
€. € N
1
)
Q 9 )

3T £- 3T
a
] S
£ | L\\-\ € 4
9 e 9 N
at § .VL»\T pe3at O
5 H
v\&.. €
4 v
‘ ) ¢ S
9. 9 3
1
a3t G4+ 3T q
o)
2
€ [ v
2 9 7

3t 9. 31

by d8 L S € z €L 38 L S z Z-36 L S € 4 T.2%1

96/t 2/ 9 €6



swid gy g, ‘osuodsay-X PeOTI-Z 38¥oelg J03IUO/[0IFU0)) Jamod
asuodsay aaIn) (ISJ UONEBIQIA Wopuey Y-SV dOLIW ¥y Indly

7H 000¢C-20 IrdNI a¢d I19-NSHY J0L3HK
NOZID3d1ia-12 (sKud 99 67 13InIT THYND NSIIWYYHIA KCOQHNYY dO0L3N

(z4) AoONICOIU:E

Report 10849
July 1996

b+ 38 L S £ Z £1d€ L S £ Z 2+ T8 L g € z 1431
T-31 , _ _ . 1-31 (
Z
H
K
|4 7 4 /
/ :
04+ dT1 . 04 3T
X
/ X
|4 & v {
L ;
1431 Y T+ 31 X
X
\ o
v -_ b 3
\A S
Z+ A1 : 24 31 /
N
8 1
b v )
)
€+ 31 . £4 37T
¢ ;
S
b _ v a
a1 e 31 N
_ 0
i ; I
b
\ v
6, 3T > 63 31 v
¢ d
q
b b 1
3
94+ 31 94 31 2
o
¥
v I 4
x
Ly 3T [ ¢

Py 38 L S £ < £t 38 L B € < ¢ zh L ) £ < T4 3

83



Report 10849
July 1996

SpLID) U1 JEayg pue Jjog Sununoly Yeixeoeds TV-NSIWV LVSLAN Sy 21ndtd

NLEIE-96E
105. (O © © © 0 ©
|| L6vL | | 29vL ayyL sszL 8&_..
- L]
—©
vE£86 KO sviL| @ §SSL |
Jl a—
(558 HD) uld JeAUS ||
L2204 \ N
| ©] © [© | [l@] | )
8v.01 pzioL €040} i £E6L 668L Jlovm
|3
(yz01 HY) uid JBays -l
I

84

9.56  e1e8

L




Report 10849
July 1996

Appendix A

NASTRAN FINITE ELEMENT MODEL
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The NASTRAN finite element model of the METSAT AMSU-Al Module is shown as an
assembly in Figure A-1 thru A-4 in this appendix. Figures A-1, A-2, and A-3 show different views of the
model. Figure A-4 is a section view of the model, showing the components modeled in the interior (ie,
shelves, card cages, warmload structures). Elements and grids are highlighted in the piece part models of
Report 10738, Revision A, METSAT Advanced Microwave Sounding Unit Al (AMSU-A1) Structural
Mathematical Model, July 1996.
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Appendix B
NASTRAN FINITE ELEMENT MODEL

MATHEMATICAL VALIDITY CHECK

B-1
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To demonstrate the mathematical soundness of the NASTRAN model, the model is subjected
to the GSFC 422-11-12-01 Paragraph 11.1.4.1 Deliverable Model Validity Check, where a rigid-body or
stiffness-equilibrium check is performed. Using NASTRAN Solution 3, a DIAG 64 ALTER 126 DMAP is run.
The NASTRAN Executive Control Data Deck consists of:

ID AMSU1,RANDOM

TIME 60

SOL 3

$

DIAG 64

$

COMPILE SOL3,SOUIN=MSCSOU

ALTER 126

VECPLOT, ,BGPDT,EQEXIN,CSTM,,,,/RBGLOBAL/GRDPNT:O/M $
VEC USET/VI/GTFICOMP §

PARTN RBGLOBAL,VI/RBFF,, /0 $

TRNSP RBFF/RBFFT $§

MPYAD KFF RBFFT/KFFR/ §

MATGPR GPL,USET,SIL,KFFR/F///1.E-2 $
DIAGONAL KFF/KFFD/OPT=SQUARE/POWER=-1. $
MPYAD KFFD,KFFR/KFFRN/ §

MATGPR GPL,USET,SIL, KFFRN/F///SMALL=1.E-5 $
ENDALTER

CEND

A NASTRAN correspondence on the rigid-body check describes the requirements of the test.

“The basic function of this check is to multiply through a cross product the free stiffness
matrix by the model rigid body matrix. The matrix that results from this multiplication can be thought of as
the internal forces that must be applied to the structure to overcome any model internal constraint to
achieve the desired rigid body motion. This matrix is titled the KFFR Matrix. The smaller the magnitude of
the numbers in the matrix, the less internal constraint present in the model. The DMAP will print any
values larger than 10, In an attempt to evaluate the effect of any internal constraint, the KFFR Matrix is
divided by the diagonal stiffness term of each respective row. The resulting matrix is considered
“normaliszed" and is titled the KFFRN Matrix. A satisfactory KFFRN Matrix will generally have terms less
than 107

Thus terms of the KFFRN Matrix need be less than 107,
The NASTRAN METSAT AMSU-A1 finite element model has been checked to conform to

GSFC 422-11-12-01 Paragraph 11.1.4.i requirements. All terms of the KFFRN Matrix are less than 107
The NASTRAN rigid-body check solution follows.
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Appendix C
METOP RANDOM VIBRATION STRESSES

(7 PERCENT CRITICAL DAMPING Q=7)

C-1
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Appendix D
METOP RANDOM VIBRATION ACCELERATIONS & DISPLACEMENTS

(7 PERCENT CRITICAL DAMPING Q=17)



Report 10849
July 1996

_| 8841 2069 || v90 | ®8i9 | 98ez || ¥S0 | €es | O |} X | e6% |
_Sivi vo¥S || 6v0 | 9% | [lE8L || IS0 S6'v 0i64 X vole |
9cL | 2zer | So0is || oO¥O /8€ | eevt || €50 | wbSs | €86} X oo |
0g't2 Gees 19°0 69'G v/22 250 (06 | 96k || x | ee9 | ]
R 09€} || €50 | OGS | B96L (| 160 | €88 | LI¥E X | vee |
e20 | 9ve | vee || €50 | ObS bLEE S60 | 616 | 6¥SE X | €82 |
29§ 6912 €90 | 809 | 8vee ssz | 4992 | eezor || X | 6x2 |
990 | 8e9 | egve || 850 | 89S | ¥Sle || S€¢ | 6Lec | B86.8 X | OlLe B
950 | 2vs | v60e || S¥0 | 9€v | S89L || ¥80 cl'8 LEIE X | _ 69§l o ‘
loe | 9z || svo | sev | 1891 || 980 | 8€8 | 9ECE X 1788+ |  INNOWHOLOW H3ddn
selt 0999 160 | 6.8 | S6EE 0.0 | 429 Sloz || x | veee | ‘
vovL 259 || 890 | BS9 | OvSe || 690 | 899 use || x| 968z )
“yeL | ooel | vegy || 8v0 | OLv | €8t || S90 | €E€9 Evbe X 2682 .
C4bZzr 8099 || 820 | €52 | 6062 || 690 199 €152 X | ss8e ) ]
Ggs | 820¢ || 080 8LL | 2006 || Sv'b | 2ol vIvS X 1982 |
€98 | eeee 280 | €6L | 190€E vy €9€2 2216 X 5582
820 | 692 | OvOL || 8S0 | 696 | €8lc || 860 | 156 €L9¢ X | G482 | N
90k | veoli ¥G6E || 890 | 959 | vese || v60 606 | BOSE X | eee |
90t | 9z0b | 96E || 220 | €vL | 1982 280 | t6L 990€ x e |
bl L¥0l €20 | G0z | tece || ze0 | 268 | Swwe || x | t0OL ;  LINNOW HOLOW HIMOT
v9'8 88 || 0¥0 68 | vOSk || €80 808 | 6LiE X | verr | ]
160 | 66v | Beel || 680 | v98 | SEEE || 180 veL | L20€ X S0zt ) )
18E eLvl 100 | ess | zoez || 960 | 9e6 | Er9E || X | 60b |
9201 196€ .00 | eve | z982 || ee0 | 6L | 990e [l x | edb |
e L¥0l €20 | G0oL | ez || 260 | 268 | SwvE || X | OOF | 31v143Sv8 43MO1
000 0 000 | 000 0 || ooy | oze | swe || x | vi6kb | SSVWN3OWVI
SWuD | SWH || O | SWdD | SWH || O lswgo | swg || wa | |
ISNOJS3H-Z mwzon‘mmmﬂr I imwzo%wﬁ.x ““““ S{lavol | awo | ININOJWOI
|
AVOT-X - SINIWITT G3103713S 40 SIILINAISSINSNVHL - SNOILYHI 13O0V NOILVHEIA WOONVY dOLIW




Report 10849
July 1996

_9+0 | 8SL | 018 820 | 122 | S¥OL || 692 | S092 | 9S00} X 802 -

60 | ¥50L | 890y || 20 | 202 | 6. || ¥S0 | €S | 802 X | 0902 o

95+ | 9rSsk | es8s || og0 | v8s | €sez || 920 | 8ve 956 || X | 0s0g

Ov'h | 8SEL | €veS || 820 | S/ | 0%} || €90 | [09 | evee || X | Z€0c |

et | eger | aley || 6v0 | 1zv | 68 || veo | eez | e || x| w02 |

Lo | 60k | 6w || v90 | 619 | O6ce || 680 | L9%8 | ‘vEE || X | wvele |

8E0 | ©L€ | 6Evk || 290 | e6S | ziez || vl | voEL | 4925 || X | €66}

210 | EFL | eev || veo | e | €68 || 880 | 958 | SOEE X | sesi B o

2E0 | SGIE Sich 20 €2 £06 980 Leg | Ogee X SLEL ~ 713NVd LNOHH H3ddN

|
i

R [ R J ———t T T — = - i

o
bt
o
<
o
<t
D
wn
wn
~—
[aY]
(2]
o
[aY]
[o2]
@
AN !
' t R~ of
i : m
wn
[=¢]
(=}
[{o]
[§Y]
@«
o
=)
-
«)
XX X X!
>¢]
w
<
~

6v0 | €LY 28k || 160 | ¥8%8 | vivE || 60'L | ¥SOL | kLOV X | oggt |
IS0 | 66F 8261 680 | ¥98 | seee || 480 | ¥8¢. | <20 || X | §soev |
_B6EOQ | 8€ | €L || 2L0 | e5L | 2062 || 960 | 9€'6 E19€ X | 60F | }
_0yo_| 98¢ 68yl || g¢60 | 688 | vEVE |} S80 | 9c8 06l || X | skeb o ‘
090 6L'S g2z || s60 | 1ee | vsse || <80 | 9ve | 892€ || X | S | T3NVd 14V H3IMOT

|
.
)
!
'

i
|
|
|
|
I
|
}
i
|
|
|
||
|
i
|
1
i
I

i
|
1
|
|
»
|
i
|
1
|
|
f
i
|
:
i
|
|
i
!
|

—
N
(@]
%o}
o
o
o
o
~
~
n
o
<
To}
wn

o
<

: gl
o
()]
@
-
™
M~
~
b and
~
<
@©
©

x|
wn
©
@©
*—

vl | BObL | 6zgv || 020 | o6 | eec || ss0 | ves | o90e || x | esb |

ag'l l6°LL BE6S | 6G°0 LL'S ctvomm 1‘mw»or: ~¢cc | - 9%8 ) X .mmm‘,\x - o ‘

L g8E't1 S6EY 6¢'0 BL¢ | €01 || m.m@] {‘mmm 9ive X | 061 - ‘

80t 88°'6¢ GEGILL ooo ~c8 m; 1 mvmww: - vw.b‘ ~eg¢ 106 X 6.6 o -

0¢o 86°1 G99/ | FA'AY) ~ E‘m\.q\i ‘wmn:ri N.mo i <vmm bGve |1 X ;va B N

90 | vvE OEEL || G50 | 625 | evoe 180 | S8Z | OEOE X 16hE | -

€20 ge’e 098 950 |m|m.m - 640 livmo: gi'g | 0GiE | X 1809t 1 o -
iﬂmlo%‘@.@ o ~ VoLt Imm 0 509 | geee il 980 SE8 | vece X Sevi uwz‘,&n‘kz‘oau HIMO

D SWHD SWH O | swdD | sad || O | swHD | SAY_

3ISNOJdS3Y-Z | " 3SNOJSIH-A  3SNOJS3Y-X

avol | aigo ININOJWOD

D-3




Report 10849
July 1996

120 | 689
670 | ey |
120 | 89 |
szo | we |
640 18k
¥w0 | L2V
9v'0 | eV
€20 | OFZ
y0 | 09% |
8v'0 | 29v
220 | 969 | esge |
Ge0 | eve
250 | L0S
10 | 069
Sv0 | orY
650 | 895
BE0 | ELE
evo | 8Ly |
y50 | eS| 9o
650 | €4S
850 | 29§ |
690 | 699 | 6952
050 | /8%
W0 | €6¢€
050 | ¥8¥
090 | €85
050 | 8%
650 | €LS |
Ig0 | €9€
2L0 | 00L
590 | oe9
2v0 | ¥o¥
O | SWHD
3SNOds3H-Z

| 0L | 8ele
LL8 98€EE
L0Y L/G)
0 | _4¥S | 966l
0 | €St | g9El
L80 | 95t | SLE)
_8Le | 09l
08v | €581
| S§S§S | gvic
_ve'E | lest
) | . 4v9 | 96ve
| eeL | 290g
| 88V | vB8i
0 | Se9 | SH
ogy | 029l
EER aeLeL
Ov's | §80¢
CELE | Oppi
| 2se | ssel
| eeL | sese
| vev | L06k
065 | LL22
150 | vy | 6061
¥6'S G622
0 | 916 | SESE
| ee6 | 00%¢
| 9¥6 | ¢S9¢
| er6 | asit
| o9ve 1882
_9€L | ev8e
Lo | 046 | SviE
| 268 | SvvE
_SWHD | SWH
JSNOJSIH-A

4-

| swuo |
3SNOJSIH-X

X X XX

'
i
\
i
|

{
|
i

!

1
Il

XX XXX XXX

i
'

i

3 XXX X XK X XX

> XX X

1
|

|

XXX X

~ 713NVd 14V H3ddn

" ININOJWOD

D-4




Report 10849
July 1996

1e0 | +0€ | v9kL || e90 | so9 | seeg || 980 | SE8 | veck X | SSvE o ) )
090 | 6.S 1622 S6°0 126 | ¥SSE€ || ¢80 | 9ve 892 || X | SIEL -
IS0 | 667 ge61 || 680 | ¥98 | seee || 180 | ¥8L | £fe0E |} X | SO0ch | ]
9€'0 yv'E 0EEL S50 62'G ev0z || 180 | S8z | 0€0e || X | &b | -
€0 20°€ G911 8v0 | /9v | 208l || ss0 | vee | I8 || X | 6/8F |  T3NVd IHOIH HIMOT
£9°0 019 vSee z6c | 6282 | 2260+ || ¥80 | LV8 | ¥SIE X | g9z | B ]
90t | 2ol pG6€ || 890 | 959 | vesz || v60 | 606 | 80SE || X | €992 ) ]
90'L | 920k | l96E || 40 | €v. | l98¢ || @280 | v6L | 990E X el b )
veo0 | eee | vBel || <490 | 6vY9 | SOSZ | S6°0 | €26 | <95€ X €6 |
“veo | oee | szeb || vso | 925 | ceoe || 180 S8'L 620€ X 91t ~dNS INOY4 LHOIY HIMOT
9.0 GE'L 9€82 || 290 | S09 | SEET 580 | zce8 ELIE X | ewve -
€60 | €1'S | osek || 990 | ev9 | ¥Bve || 0T} 191 505 X Ivee
950 LvS | vile || 840 | 9L | s8eee || OVI | 890! aely X | SLee |
850 29'S oLlz_ || 990 | Ev9 ieve || eor | 166 | sese || X | sz |
"¥90 | ve9 | Ol || 850 | 59 0842 204 £6'6 vEBE X g2ce
090 | s8s | 8see || 180 | 8L | LIOE || vO'+ | 600! S68¢ X 00EC )
650 eL’s gozz || 0.0 | 189 | 8e9e €60 | 206 £8vE X | o09€ez )
40 | wyL | ve82 || S80 | g8 | 69iE v6°0 rANS 12GE X SGE2
G610 | ezl | oez2 || 00 | 089 | vese 98°0 e8| 602 X 9zve
TG | eviL | seey || 880 | 258 | 882€ || 980 | €8 ! L02€ X | o2ve
OLd | S90+ | EWv || 80 | LS | ve6e |} S80 | 0Oc8 | SSiE X 1 68y ) ]
180 v8'L 9zoe || 990 | ov9 | ocre || v80 | 9i8 ZS1E X vave | ]
860 | ¥9S | 8lc IS0 | «6v | 026+ |} S80 | 028 | /9l X | 69vc
0€0 £6'¢ OELL || IS0 | 96'% | Z16F || (80 | O¥8 | EvcE X Sese -
920 | Ov. | 8982 || 990 | 8E'9 | e9ve || (8O evg | osee I X 0gse | ]
0v0 | G8¢ | s8vk || sso | ses | 4902 || 060 | 698 | €SEE || X Isse )
€20 80'L gele || 120 | 989 | 6¥9e 060 | 28 | 9%ee || X | 1vse | ] B
) 60F | eev || 10 | sev | L6k || 260 | 8€6  I29€ || X | L/S2 |
220 orz | 28 || 990 /€9 65V /60 w L6 zeoe !l x| ese ! 413HS H3ddN
P B
o) SWHD SAH || © | swyD | sad || O | SWHD = SWY _ gia i ! o
3ISNOdS3Y-Z 3ISNOJSIH-A 3ISNOJdSIH-X iiavol ! amo | LININOJWOD




Report 10849
July 1996

i
1
i

|
|
1

3ISNOJS3IH-Z

| swdo_ |
ISNOJSTH-A

_yO0b | Lo0L | 0
SOL | SHOL | 416
80 | Sv8

¥80 | ElB
WL 8201

v80 ct8
ot | soob

N I
i { !
|

h

XXX XX

1

[

15K 5K KK X |
L S

]

|
i

13NVd dOL

I
i

|
X X X

|

I X!

73NVd LHOIY H3ddN

S60 | 616

D | swHD ! SH

"~ 3SNOJS3H-X

~ dNS INOH4 LHOIY H3ddN

LNINOJWOD




Report 10849
July 1996

__6¥EY
LELY
4205

9ece

06 ¥ €681 9v0 | ISy | 68l || 080 8L | €00t |
v§9 | GeSe || 640 | v9L | 6v6e || ¥60 | LI6 4 8ISE |
ov'y 0L || 280 | €6L | 090 || 80 | S84 | 1E0E |
95'S1 6009 || G'L | 89%L | 2995 [| SS | ¥O'SL | 6085
e8| _v9le || §L0 | 6zL | Si8e | ¢St | ELwL | 8895 |
6LY 8v8! S&'h | gosk | s+8s || wie | 60Mb | oBey |

€eLy

3ISNOJS3Y-Z

"~ 3SNOJS3H-A

_e90 | G09 | 9eez || 6v0 | 6L% | 8YBL 1} HbL | 6LOL | S9Y
260 | €lE L02k || 8v0 | 89y | 908k || OVl | S90L | 2ii¥
190 166G | 182 || 6¥0 | 08Yv | 2s8L || ELL | O0HL | svev
€0 | 20¢€ 91} 8%0 L9y | 108t || 80L | 8KOL | SvOv
980 | ¥EB lgee || 1v0 | 66€ | ¥SL || /80 | 2v'e | 0S2E

_LE0 | 9S€ | GLEL || 160 | 66'v | 9¢6L || /80 | L8 | 69¢E
¢g0 | Sie | ie8 )| 0S0 | €8y | €98 || 680 | €98 | IEEE
S0 | 0S54 | 08S €50 | 60S | €961 || S80 ) [c8 | E6lE

1o | soL | Siw || oS0 | e8v | 098l €60 0’6 06vE
90'b | ¥eOL | ¥S6E 890 | 959 | ¥eSe || SBO | /28 | E6lE
vEO0 | EEE vecl 490 | 6Y9 | sose || €60 | ¥O6 | 06vE
690 | vi9 | 109 990 | Ov9 | Oive || ¥6O | b6 1 LISE
680 | 858 piee || 890 | 459 | /€52 860 | Lv6 | LS9E
620 | €82 €60} || €90 | €19 | 99¢2 ¥60 | EV6 | /256

860 | /b6 | 8S9E €¥0 | 9Vy | 209k || 960 | SE6 | HI9E
vy0 | Sew Azl ¢90 | 09 | /[gee || G600 | €c6 | €35E
120 02 SLL 950 | 6€S | €80z || 90+ | 6204 | 2L6E
20 | 192 6201 950 | 2vs | 602 || S60 | 226 | 09S¢
120 | voe 88 €50 gl's | 0002 || .60 | 6 | zege

T O | sAdD | swd || O [ swdD | sWd || D SWHD | SWY

 3SNOJS3Y-X

|
i
i

.

XXX XX X

XX XX

vl
\
!

[
{
i

XX XX

- 299E
€29

~_ 39Y0 QHVO HIMOT

X | eeee | ]
X 09 |
X | €L
X_ | €86 |
X 6Lt | Q13IHS 14371H3ddN
X | €93%¢ —
X RELL I S :
X o boee
X . se& )
_ X | se6t | QT3IHS LHOM H3IMO
X | ke H
X ke8| S
X powek o
X | 6esc | ‘
X | 88t | J73IHS 1437 HIMOT

LNINOdWOD

D-7



Report 10849
July 1996

2t | €80F | eskv || G20 | el | S6lg || 20t | le6e | wiebl |} X b glelt

]mWP 6’0l Lievy o 840 vm,.\. nrmw:s l‘m‘o‘.m ir..m.m.@m): 121423 X .mm‘m‘: 0

L | g86'ct 010s || Svo bw#@: 8691 68°0 09'8 6IEE X £0cht ‘

_60L | 290L | 00y || SGL0 9z, | 208z || 980 | 6e8 | 202E || X | 62BLb | -

oe’L 09'¢ct G988y 160 I8'8 cove | 62’1 _§G¢l vamv X sert v L
80°L 0S50l €80V 86°0 €56 lm»w,m\mf 11@\-‘..—1&-\;{._@3\imm;f x »mmmwxrf,:[-mmw”_kb\wwﬁo DE<© m‘wa.az
ig0 | 2gL | 0zoc || €0b | 866 | isee || ke | bbb | 026y | X | B9EE | -

{80 FAA'] clee €L0 _90L lele va.o‘ | 8t8 | I‘o.w‘rm, X 8yve |
S50 LE'S 160z || €40 | ove | evzz || 8VL | EVHL | Ekw |1 X ) 6veC |

_9v0 | Evy 60 || 860 | 9ve6 | es9e || wvw | 220 | €Sy || X ) seee )
\.NK..F Immdr Sﬂwi‘ | mmo ‘m‘m‘.ml :mmmm; | ‘mméi ‘Om.m_. .Nmmv ‘x‘ vOvE o
ggL | 98'h i8Sy || wiL | okky | veey || e | 9L | c88v || X | I8€€ |
6¥'0 11&(.6 w_.mv ‘J.v‘v..rl‘ ‘ mO.—r\;@mwv? ,Fmo.— ‘vv.of ) 015037 X mm‘mm- B
ce't mw..: 1/SY \.mi.o\‘ - m‘v..\u mm@m;: w.m.o B ‘_um.m R 98¢et x B vivi . ~
sl | 021 c99y 920 ~95%¢ 686 I‘ww.‘o,\‘ B 81’8 .Jomrm ) X !Nrmh:?n o o o
6E0 | bLE €vpr || 420 | 652 | to0b || &80 | 628 | 002E || X i 6OSk | . o

) Syo0 | ov'y 6691 9.0 oL ,‘wmmm- 980 Se'8 - teee X 69¥4 L JOVO d4HVD H3ddN
ov'0 GE'E 8yl 1] $y8°0 gL' m.ﬁmt\ Jlmm.m. ‘‘‘‘‘ ggle | 8618 X Sy | ] ] B

- ov'o 1mm.m L0S1 B ,t..bi: ) syl 1482 || gt'¢ | vLle | colg X Gelv |
6v'0 8LV 9yl i.@m.\oi: ev's 8602 ,mm.@ \x!mm‘.m ilm\.mm X 1 Ly -
9v0 | Li¥¥ Zezy || eso | evs | eeoe || 660 | 8s6 | oo |\ X | 8% 4
iLe 8292 FA4%0]" i;mm‘.\ft mm.‘m‘fﬁwfm.Nmm.ifilom‘o | eLL - 646¢ x ey
89°¢ 86°G2S 0E001L 62’ | 6&vct Oesy [ iyl ,“@w.,ﬁ{‘lmmmm o [le lwwmv L o ]
8v0 €9ty 181 660 $9'6 omm.mx: mWW @vhf—;‘-,mm@\ X \}.,mw‘mwi L
e60 | 968 6SYE 160 | o088 | /66 || ¥yie | 0802 | 6208 X | Sv8y | SQHVO IDVO QYYD HIMO
€S0 LV'S /661 || SSO | o0es | 9v0e || 00+ | 696 | zvie || X | esee | - ]

_¥50 | ves €20z || 92v | veer | 9esv || WOb | 9.6 | 89 | X | 80L& | )
€0 AW 8v.e 08°'L | Wi | imm\\uo ) ilm\o.:— ] fm&v.lor ] ‘1Wm\ov 1l X _.l{m,\l ‘m‘w«\o‘ om<‘o HaMOo1
O | swyo | swd O | swdo | swd || o | swuo | swd [ wad | R ‘

ISNOJS3H-Z ISNOJSIH-A 3SNOdS3H-X il avon aidgo ININOJWOD

D-8




Report 10849
July 1996

€5 | 18vE | 6+S || 9v9 | 8929 | 66ibe || 98'L | S08L | 8969 X | €084l -

9v'0 | Svw | 8L | ¢60 | 0618 | BtvE yob | 6891 ) 0289 1 X 4 0655 S

Sy0 | Oovv | 469+ || 980 | vE® | 6leE || 2ee | OSle | coe8 || X 009 |
Sv'0 | BE¥ | 169} 8,0 | 85. | szee || ve'h | eszi | v889 | X | 16§ | X8 NOWIHINO HIMO
V26 | IvSG | eeeie || 68v | eviv | LoesL || 909 | viBS | 1892 || X | 96OV §

882 | 68/2 | 69/04 || 6LE | 060E | 2E6kL || 09'h | 6v'Sh | 6465 . X | OLW |

80 | €5/ £06¢ 160 | 188 | Oove || O’k | 6001 | <sese 1l X | 80V G

690 | €49 6652 || 0L0 | 089 | pzoz || 660 | .66 | €69E || X sgoy |

980 vE'8 lgze || ozo | 189 | 8292 || BEL | 9EEL | BSIS X | 299y | HOLO3T43H HIMOT

w0 | e6€ | wsh || o060 | S/8 | ce€8 || ObE | S90L | €My ) X | &v6e |

.20 | 068 §99¢ || 660 | 956 | 069 || 6L+ | OSHL | Ovvb |} X 946¢ _ -
9570 445 00tz || v0 | 6Sv | €sb || €T | E6ML | 09y | X | 68lo | )
09°0 58 0922 || <v0 | 8sv | 89/L || 90t 2e0r | s86€ || X | seL& | ]
[23Y 00, | 102 || 480 | ¥S'G | 6Ele || et | B8LL | GBSV X | Wbc |

L0 | €9%€ covi 9v'0 | 9oy | 2est || 60°h | SO | MOV | X | 6€6c | i
020 961 85, || ee0 | e/€ | 9ewi || egv | 26 | eoev || x| esoz |
910 09t 919 /€0 | €9€ | oovL | keh | wLbL o) o€ESY |} X | 080 |
82°0 vie 090+ || ovo | ¢8€ | €6vL || 8VF | OVl | OOvy || X 4 €80¢ | o
44 oL'e g6LL || ovy0 | 8s€ | 86wl || 604 | ZG0F | 28OV || X | 600C | QVOTWHVM H3ddn
26k | 098l 281 || gt | eovi | wves || ovb | so0r | e |} x| 9€0E |

_ 8971 | vE9L 60E9 || €L | VEEL | ISkS || 99t | £0'9L | ¥Oe9 || X | 9008
£6°0 206 VBYE 890 299 | 4552 || Tory | e9ob | sew || X | si8e | ) )
080 | 082 | EI0E || 690 | 699 | eesz || 960 | 626 | £BSE || X | vi8C | B -
220 iz | e || w0 | w2 | ezoz || SEL | SO€L | LEOS X | so6L |
020 | 86} ea. || vs0 | tes | w0z || 84 | sveL | Lo00L X | 268t ‘

w0 | zev | iver || 990 | 9g9 | vsv2 || 62l is2L | zesy X 0182 ‘

150 15 6ziz || 990 | ov'9 | e || se@ 182z | 9088 x | ese
120 85z | 966 850 | 29 | ¢8le || 88l | szeL | lyOL X | 626k -
060 | 262 92ziL || o090 | o8s | eezz || Ot go0r | vese 1] X Y61 QVOTNEVYM HIMOT

i

@) SWuo | swd || o | swdo | swd || o [ swdgo : swd || wig |

ISNOJS3IY-Z 3SNOJSIH-A 'ISNOJSIH-X Il gvol | Qo | LNINOdWOD

D-9




[=2]
e
8@ [ 179 | 9959 | 0%€S || 9% | €Sy | 10SZL || €b9 | eves | eveee || X | 0w | ]
& | 19z | esse | 1666 || zve | 5€g | L.06 || 902 | V66l | 669L 4 X | 06bY | -
S >l S0 | _oeL | /182 290 | 09 | legg || Wb | ecer | ey || X | doww |
25 | €50 | 2IS 861 660 | 625 | ivoz || 2gb | e | 6essy || x | eeev |
160 | 9858 | O2vE 6,0 | 994 | es6z || ve'v | Zeev | ives || x| 629y | HOLO3143d H3ddN
"g00 | ee0 | 62k || 800 | G20 | 682 || 60 | €88 | OLYE X | evee |
000 000 0 - 000 !wowo:\:\o\i, 00+ ] 0.6 SviE X ‘L\omef: S
lroo 110 19 1l \mm\@\lm,ﬁm] 118 Tlm@.o{« ‘ v96 | | A7AY X | momm L o
) oo@! 000 0 000 B o‘o.o‘ o i 00t ,o\.m Sv/t X ‘on‘mm i ) 3 ~
82’0 vl'¢e 11mmcr .w.mo \mm.m ~ ‘lo.mtmr ) ‘lmm.o ~ Inm 6 969€ B X ;wmmwm o B
1270 ¢6 wi- 2l9¢ :mm\o B 1m1m.m\ \\.m\ow! Tbm.o G8'S pwwm B X ) mtw? o
iob 01\ 1oo\©‘\ ?{o B . ooo ) :,..o.o.O| iso\ o i;oo.F n 0.6 Sv.lE X ovmm. 1 o
200 | 810 69 || 00 | ozo | 69 || es0 | 956 | 169c || x | e6L |
200 | ozo | ozz || woo | ev0 | €9+ || se0 | Bve | Evse || X | 68 | . __
000 000 0 000 oo.b: b‘ i oor ‘cm 6 SylE x . \m..—mmiz L FZDOS_mo_m
Gy0 | sev | 089l vw0 | vev | 869k || 2z | 9ver | wees || X | si60F | ]
llvm.bl-\mm.\m gecl mv.o\ mo.v]i ‘mmmwrl Jmm.mf: 1214 vmf Exmmv.m ~ fm B \mwimﬁtll e
9€0 “rmm B 9G¢e | _¢vo S0y ivmmvl: 1 —mym, geée 1£98 X ﬁmobf o -
|@mo ) 6.°€ 122148 G680 wm..‘w ‘mm.rmll llmwo B {‘mmw‘;{wvmm ) i(vm iwmm,@ov‘!x L
c9'0 16°S £0ee 68°0 658 GLeE 1| 96 € | s BE | 0lLvi X ~E9601 11‘.‘\&,!..;u‘wz,qn_ HO1vidvy
60 | 926 | GiSe || veh | voel | e€sy || eve | egoe | ovel || X | eees | .
¢60 06’8 seve mm; Ww.m.rlx;mmmm mm,..o mo.m‘ \‘mme N ?\vm?,i \\Nmmm o o
~ 680 \.o..‘w] 6vEE AN _69EL - B¥eS ¢\b¢.w ~léke | ggeg || X | Go8 ‘
€L | .60k | veey || o5t | vsvk | G195 || 860 | 256 | 9/9¢ || X | Z¥be9 | J4OONVIS NOW/HLINO HMd
“y0'h | voor | 288 || gk | igel | oesy || 00€ | 9062 | ekelk || X | w028 |
S60 | 526 €6 || S¥y | €oplL | 6pS || 98'L | 80°BL | 2869 X | 885 | 8MdNOW/HLND H3MOd
O |swnuo | swd || © | swuo | swd || O [ SWHD | SWY |jwa | |
ISNOJS3Y-Z JSNOdS3IH-A 3ISNOJS3IH-X avoi aigse ININOJWOD

D-10




Report 10849
July 1996

L0 6L 1682 || 080 v.L | /862 || 20} 686 | 028E || A | 2692 | ]
9.0 WL £982 04 LEOL soovr || 190 | ¥eS | e6ee || A | voLg | -
290 169 | viGe || sv0 | sev | o083k || 00t VL6 L9.€ A | ooz
120 589 €192 660 | 196 LHE 29°0 €09 | 8262 || A | 9692 | ) B
0 20t 2SSt 00F | 0L6 | 9viE €E0 | v2€ | oSel A | v922 |
G20 o¥e | 826 £6°0 S06 | vevE || 9€0 | o9ve | Lleetr || A | €BlE o
120 /89 192 || 660 | .56 | S69€ || €60 | 106 | 6L¥E A | ez | )
£8°0 L08 | SGHIE | 00'b | e/6 | esie | S60 | 816 svse | A | Oe |, . o
8/0 | 25, | voee || oz | 09kk | o8y || SvO | vEV Li9) A | e9sy |
¥2'0 Ge'2 606 C6LL | eS| evvy || 940 85l 119 A 851 | LINNOW HOLOW H¥3ddn
9.0 8g'L 6v82 || S60 | 616 | 6vSE || S9°L | 66 | SLI9 A | vese |
9g’0 cse 6S€L || 0SL | 2Svl | ¥09S || 490 | €S9 O0gse | A | e68 |
120 | 069 | ¥99¢ || ev0 LWy | e8Sh || 4Gt 61Gl 9985 A | 2682 -
_Oyo | ¥8€ | e8vi || 81 | 86/L | 88/9 || 690 eL9 v6Se A 88se |
¥S60 | 026 | Oloz || S8+ | L6LL | 8669 || 60 | SLY ve8L A | 18 |
1670 c8'8 LIVE 98'L 9081 | 1/69 980 | €78 glge || A | ssee | -
610 88’1l 2L || ey1 | 92wk | l0ss || vrOo | lE4 L2§ A 6/82 ] )
G0'L | 810l | 2eeE S6'L | BeVL | $8.S yp0 | Sev or9t A | eoe |
v0'L L0014 688€ || 2¥k LLEL | SIES 050 | 88y | w88t || A | e ) -
610 181 vel €L 2€EL | IpiS €10 ve'L 8Lt A 100} INNOW HOL1OW H3MO™

ve'L 96ch 900§ || 9kh | wekt | ivEv || S€0 | 8ee | 90er || A powebb |

20 | /89 | 2592 || ov+ | zgor | e || evo | eov | se9s+ || A | soeb |
€E0 BLE 82ch || €Ok | 966 | L¥BE || SLO | ¥ ) 99§ | A | 6OL L )
vO'L | 001 | 688€ ev't | iLer | SIEs 050 | 88y | vssl A ey |

610 18’} vl LE} 2EEL WIS || €10 veL | 8 || A | oot 31V 1d3SVE H3IMO

000 | 000 0 || 00% | or6 | Svze || 000 | 000 | 0 || A Juek | SSVW3OHVI

o) SWHD SWH O | swdD | swd || O |sweo | swd || wa | |
3SNOJS3H-Z 'ISNOJS3H-A

3SNOJS3H-X | avo1 | Qo 1ININOJWOD

‘| N | 1 R A A R A

AQVOT-A - SIN3IWIT3 03103135 40 SAILNIFISSIWSNYHL - SNOILYHIT1300V NOILVHEIA WOANVH JOLIW

D-11




Report 10849
July 1996

960 | g6 | J6Se || €20 | w04 | bz || 40L [ AvoL | 6OV ) g0z |

1

'
1
|
'

I
i
I
'
1
1
|
|
'
|
1
|
i
|
t
i
|
|
|
|
|
v

<
~
o
~
-~
~
o
~
~
o
n
o
~
<
bl
(=]
™~
wn
-
(2]
(as]
*—
©
o
[, o Iy @
)N OiQ DD
un
w
~
o
[aV]
> > > > > > >
~
hog
(@]
N

640 | €97 | ovee || 00 | w6 | 6SLE || €SO | OV'S | 896L || A | 8vL |

LE0 v0'€ (YA NS ) mm.\oti;‘mw.@cl;-mm‘mm\s B0 lmmm_vit 06y A ‘mmvlrl-l o i

860 | 2/t | Sewk || Ovi | 690+ | 82y || 20 | Ste | 08 A | 809k | o

GL0 1 YAVA waw . et 09 omqnili@t?slm?w ‘{\m‘mt‘ A ECL4A N w~§ﬁamm<m H3ddN
€50 | OIS 296+ || oL | €90+ | SOoiv || S€0 | eve | 6IEl A o loeet |

120 189 259¢ s \;oxr.r: Kmmw.o\f; B w_,_.v‘ \N‘vwo . mo.vi imwmr - A :‘m‘om.vil s

_€E0 | 8l€ gzzr || €o'h | 966 | «vBE || StO | ¥l | 995 A | 6loL B ‘

1E0 | 86T 25kL || 660 | 66 | 889 || €vOo | seh | 06V Ao lseb
2.0 6v'L , £68¢ .-‘o‘.— e 9/.'6 mo\..m m_m.‘o‘ o—‘.m‘ ) mmmv_,‘ A Siet ‘qm\2.<& t< H3IMO

|
!
I
i
i
i
|
|
|
|
I
i
|
i
|
i
!
|
j
i
|

690 | 2.9 | 96se || Evh | e8EL | [EES || 9v0 Evy 60L} A €96+ |

690 | 999 €452 66+ | eSel | 6k2s || 8e0 | ¥9€ | 9ovk || A | ‘o6 |
AAY 0y Cleks Ge'b | viel | 989y || IS0 4 96% | Si61 A Se8t i S
€0 | 96¢ Spil || 050 | e8v | 198l || ‘et | 8Ll | BYSY 200 S P

120 | S89 sv9z || ezt gL | oosy || svo | 89y | o8y || A | €6 |

050 | €8Y S98L || 8G0 | 296 | @89le || Oy | BSEL | Svos | ook o

£8°0 108 | vile || eeL | 262y | @86y || 850 | 8SS | 9Siz
LE0 09°€ I6E} g2y | ever | L6y || 2vo | 6+ | 6SY

> > > > > >
(@]
~
(=]

890 | €99 0ssz || 9er | erer | esos || €50 | 1bS | 6L || el |
BEO | 2L€ Gl || 0L | 690 | 82ky || 2e0 | ske | oes || oot |
S.0 | 8zt 2l || oer | o9ky | oswy || 9vo | evv | 62Lb Sl | 13NVd INOHH H3MOT

%) SIWHD Swd || © | swuo | swd || ©O | SAYD | SWY ‘wa |
3SNOJdS3Y-Z 3SNOJS3H-A 3SNOJSIY-X avol | aigo LNINOJWOD




Report 10849
July 1996

| “
¢60 168 6evE || kCE - BLHL | BYSY 8€0 G9't .m}‘mov‘— ) A LCELE )
.0L0 | 089 - 9¢9¢ 149 80711 B/eyr || 0S0 ey . L9981 A G291
160 B m|m¢ 0164 oyt 95t FANA® ¢c’0 ~Ote ” oL8 A _S08i
ovo | e8e | zosk || sz | 622 | 9vv || veO | sez | ‘06 || A | ss |
920 | €Se¢ 9.6 il 122" 99¢S 6410 187 669 A €981
060 | ¥i8 S || ov'L | 9SEL | £geS || ve'0 | SE¢ 806 A R 7A ] i
650 | yes | e || ied | eeer | omis || veo | eee | weer || A | sy |
ie't 9l'Ll | 8esy 1 ¢l | 6lcl ~6e6y |1 €0 | 86%¢ _ 0GH1 A ceLt _
0.0 L9 ¥i9¢ | 6C1 beel |olesy | 810 -0zt ‘_ /1S9 A | lest i
611 BG L 69vy || LE'L | 62€El | 1EIG | 220 9i¢ 9Es A 0084 | ) )
180 | 6€8 oyce vaL | S0¢cl K89y |} ¥e0 62¢ _ P8 || A MQ.W\‘.— ﬁ ]
Tzzo | 29z | owob || ein | szwk | oser || 210 | st | zes A | ee
280 | eeL | €90€ || ie'w | wrer | ozev || ev0 | eov | esck || A | eS| N
el LLLL 14214 ‘MWW‘ el | EB9Y WO By | ¥S9L |1 A A4 | S
¢S 0 ¥0'S S¥6L CSE'L 1 BOEL | 1SOS || 8€0 99t ¢eivl A 6691 _ -
851 [ vESL | iees || ww'h | seer | sees || 90 | wvse | sseL || A | eouk |
980 | se8 [ leee || evi | ovyl | esss || svo | sev | wear |l A | o i
€80 |Tvo8 | Z0lE || sek | wwer | ous || zvo | orv | sest || A [ k87|
080 | 8L/L __€00g Wi | $9€t 98¢5 || 98¢0 _ £S'c _ 1.6 A I 29/} d ]
{50 _9§°S gvie 02 E9°LL | leby 620 _ 98¢ | POiL A _ 1474 M ~
m«mrv e €205 ct’l 9L¢t 126v R 6L'¢c PAZ A I 6441 w
60U | esoL | w0y || sz | i€z | vsw || €20 | 612 | /48 Ay
660 866 _ooLe || eEL | Ll | LEsy 810 LV | 289 A I gest o i
090 | ¥8S GGée 1 L&t | Wmmw‘ 8S.y || 810 7 8.9 A ~ 9¢81 _ ) 4713HS H3MOT
!
av0 | ouv | el || "zs0 | zew | eove || w20 | e | sor | A | vz | ‘
S90 | 629 | sere €60 | ¥06 | OBYE || ¥¥O | €2v | E€E9F || A 6122 | - ,
80 | 69% | OI8L || 860 | 256 | S.9€ 060 | 682 | LLkb | A €22z |
¥90 | @9 | zovz || 660 | w96 | zece || seo | set | sovk || A | 812z |
VB0 | w0 sk 1 W60 | wi6 | 0gSe || /€0 | sse . veel | A | ovgz |
€80 | 808 | GLiE || 60 | £26 | 295 L0 | evr | e | A | otez |
640 | €97, | ovez || 00t | ¥i6 | 6SE €50 © 04S  896F | A . 8Spl ] ) ‘
lE0 | YOt | €41k || 160 | 2v6 269 |l evo ozzr 0 oy 1| A s9pL | 13NV 14V H3ddN
O [ Swdo |'swE || o | SAuo | swu || o swuo | swy | wag | |
3SNOJS3IYH-Z 3SNOJS3IY-A 3SNOJSIH-X L avo o a9 ININOJWOD

D-13




82 L Zi8g || Ozt | O9kk | Osvy || 9v0 | 8vY | 62}
6vL £682 104 9.6 | 69/ €s0 | oi's | 896l

Report 10849
July 1996

‘| Tess | Tosse | e | mver | 6805 || €50 | wvs | b6k |\ A | b6k o

A
— - - - Ny - - - - fiw> -
/89 | 2592 0L | /901 | 8Ly || 2v0 | 90¥ 895l || A | so2k
A
A

6LE} " 73NVd LHDIE H3MOT

g1's 2SiE €21 | ¥6'LL | Olov 8¥0 | 89% | 808}

8sS | ¥Sie 65¢ | 91'Se | SH6 || 620 e 0.0} A | 1992 o
SO+ | 8i0t 2€6E || SS'L | 86'¥L | S84G || v¥O | Sev | Ov9L A | £99%¢ i L
vo'L | £001 688 || vk | LL€L | Sles || 0SO0_ | ®88v | ¥88L 1 A | <elbb o
¢L9 96S¢ Ev'L | e8€l | LEES || 9v0 | €vvy | 60LL }| A €96} e )
869 | vSe || 98t | 9velL | 605 || 0S0 | v8Y | 698L A | 9414 | dNS INOH4H 1HDIH H3IMO
0 9 vive || 9L | €ehb | veey || ev0 | 2vy | \6SL |} A | oevc |
v80 | L1'B 9Sie JAN 9Ll | 98ev || 020 | ¥.9 | ¥09¢ || A | vee |
120 | 469 | Z992 || 6bL | 2ShL | 9vwy || ¥90 | €e9 | vOve |\ A | Slee | L
~0£0 | ¥.79 €092 || ZVV | SELL | esey || 090 | 645 | S€cc A | 8 | ) -
0 | 908 CHLE || vt | vBOL | 98k || 090 | 18S | Svee || A | €€ | o ]
| 969 | eese || 6L | ESHL | ESv¥ || 190 | 68 §Léé A 00te )
C ¥9S | 9lle || VL | 6EL | BEEY || €S0 } 9b'S | 0661 A 08Ee | - .
Sp'L 1182 6Lt LG4 | 9wy || ¥SO | €2§ | 020C A esee | ]
| w9 | eSSe || VL | LEME L6evy || S¥0 veEy | 491 A 9eve ‘ B
6L | eeey || Ot 29tk | 88y || SvO0 | S€¥ | 649 || A | Q¥ |
6041 3:114 6L | pSHL | SSvy || €0 | 9SE | 9LEL A 68¥c | o
8v'L 488¢ 91’k | 624k | 6SEV || OVO__| <48€E | w¥6vL | A | ¥9¥C | o
gl's €66L || 60L | 19°0L | S60v || 6E0__| 28E | vivl A e |
8Y'E creEl 60t 09°0} g0y || veo | o9z€ | ®8se+ || A | SSe |
69'L 696¢ || 9VL | Z2hL | 6¥EY || V¥EO | [le€ | v9el A ] 0ese | _ )
G6'E yest 2L | oeOL | oOley || €e0 | SLe | 8leh A | lsse | )
129 | S92 || 4V | 6€LL | 96ey || 2€0 | SVE | 8lel || A | 4¥Se |
61 ¢ Gv8 _60°L | 650+ | 680y || €€0 | le€ | 8Ect A 4se o o L
€0C | 98 9t 921t | swev || 2o | wve | ewer || A | ewse | d13HSH3ddAN
SWHD SWH || © SWHD | SWY o) SWHD | SWY || HIg _ L

3SNOJSIH-Z '3SNOJS3H-A '3SNOJSIH-X avol l ao | IN3INOJWOD

D-14




Report 10849
July 1996

IE0 | VOE viLk || ¥60 ¥I'6_ | OESE IE0 | 8S€ | vBEl

>i>
It
[9V]
(9]

€20 | See 898 (60 | 8€6 | lese || <0 | l9e | eeer || A | wvele |
BE0 | ¢l€ Sevl Ot | 690L | 82y || 2g0 | ste | O0E8 |} A | 809k } .
_EE0 | 8LE geek 1| E0h 966 | .86 || SLO | vl | 99 |\ A | 6IOF | :
60 | /81 | vel LEL | 2€€L | bwMS || EVO_ ) weh ) 8LV 1 A | BOOF 4
v20_| 62¢ €88 || ¥Sv | LOvy | 26691 gb0 | 8zt | 989 || A | owsee |
vZ0 | 9Ee QL6 €Ly | 600V | 6L¥SH 90 est | e26s || A | ewee | 73NVd 1931
/80 | v8 | 692e || S60 | G2'6 lise || 9s0 | ees | ssee || A | eest |
€80 | 808 BHE || S60 €26 | 29se || Lo | eve | 6982 || A | oOke |
80 | cle | 6v0l 160 | 8.8 | 68ee || 180 | /87 | OvOE || A | 8lby -
VL | L0k | siey || g0 | ¢88 | 92vE || 2¥0 | LS¥ vosL || A | 2z |
20 | ¥9e glol || 660 | 296 | ske || 160 | es8 | vove || A OZbLb }
IE0 | 66¢ 96kt || 660 | v96 | eece || Sv0 | sy'r | tes |l A psbib |
620 | L2z | 890 || S60 | 616 | LvSE || EVO Eby £65t A | eeont | ]
SL0 | vel 9642 960 Se'6 | 609€ || €y0 | 02¥ | 0294 A lseotr | 73NvddOl

|

|
1
|
|
!
|

i
!
|
I
i
|
|
|

> > > > > >
(@]
N
(9]

“yg0 | 918 | evie || bt | 9zor | ssiv || os0 | eev | essr || A [ S9EL | ]
\5 0 ‘mm b £20g ) 0 L m‘r.or clL6E B ‘mm 0 S0'S mmmr ] i mlvm‘—‘ o i
é8'0 92’8 .,.i—m—m ‘ !:N:m c - 8vve | mmv\m B ¢90 | €0 9 | Lege || A | oete | 3
£8°0 imo 8 ocle £S'1L _ €8’ vl meWm 1 limmc b 009 | m‘rm‘m{; A Nmrm? L
_BL 0 LS5, | ¢c6e 00t ~G.'6 ]mm\um ~E9°0 | 0Ls 8961 || A Mmﬁ 1 :\QmZ<L+IOE mwmn_D
6.0 | €97 | ivee || 1L9 | 909 | swsz || w0 | eov | esst || A | 682 |
18°0 98’/ YEOE ELrL lmm.o—[ -;v_mw (¢]74 @. i <\om‘v‘ LeLt :> L :mfm_w\ S
08°0 08, cloe B 90t ~ 0E'0F | G/6E owo 1 mm:m\: :‘.\.@i‘ A ‘mmom B B \! i
8.0 NMW 062 | ~0cH 1@M‘C\ 08y llmv‘o‘\ wmv “““ L9 A 6961 o -
180 l\mmtm B PAN 8] 0L yE0t 266t ov'o ?Ww £ - 14140 A ‘\mmmv 1 ,,@Pm\._uzpﬁu‘»Io_m mw‘aao
O SWHDO SWY O SWHO SN |1 O | SWHD | SWH | = L T R

3SNOJS3Y-Z 7 3SNOdSIYH-A T 3SNOJS3IHX avol | amo "~ IN3INOdWOD

D-15




Report 10848
July 1996

490 | 6¥9 | £0S¢ || ¥S¢ /[9%2 | GeS6 || evo | ELv | E6SI S R 472
160 8.8 c6et 88¢ | 06Zc | ¢LL0b €e0 oge | seet || A | OELE ] )

¥9°0 | 129 | 96e2 || €9¢ | vSGe | 0986 || 6E0 9L | MSWL ] A GBLE | . )

190 | 6¥9 | £0Ge || e2t | esit 295y 920 | 6ve 296 A 804
580 | 228 €L1€ || ¥g+ | 002L | eeoy (| 0G0 | e8¥ | 198L i A | 6Lbb 4 .

640 €9'L 9v62 L0b | 9EO0L | 666€ || 920 | 4G¢ | 66 || A_ | 0S9%€ |
8.0 €52 [062 || 60'L | 4501 | 08O || MO | cOv | €SS G A | SS9E -

eyl | eLer | BOES || /s2'l | 9€el | €% || 980 | €€8 | Slck A1 e9%e | )

560 V26 L9 || €+ | 660 | wvey || G0 | VeL | @gese || A | be€ |
690 2.9 v6sz || L2} g2k | sy || veo | eee | S82) A | eeee |

LL0 152 | 8682 vl SOLL | 992y ¥v°0 0Ed 19914 A €L9€ ] 35VO QHVO HIMOT

620 | 694 | 2o || se0 | eee | seee || 6eo | sce | sevh | A | 1682 |
68°0 298 | ceoe || 260 | v68 | <66E 8€0_ | 89C | v6¥l A 66 |
8,0 | €5, | eoez || 90k | 620l £L6€ oro 26°€ Zist A | slee ‘

840 | /8L | leee || LOb | EEOL | 886E || 6€0 | SLE Byl A 0102 | Q73IHS 1HOIH H3ddN
/80 ov'8 svee || yo'i | vo0l i8¢ || oeo | vee | sebb || A | ee6c | -
10 66°C iwsL || oL | 66 8LLE ) EVE veel A 092 | B
S20 | eec | ve6 660 | 956 069 || 620 | s82 | 0O A | oeszz |
0v'0 y8'E v8y L0} 8E 0} 900y || se0 | 'see | eoer || A | €sOC |
€20 822 | 6/8 || €0'L | 000 | 6S8E lE0 | 20°€ Solt A | ez | ~ @13IHS 1337 H34dN
A vLbL 2e6E || 0§ | 9L | G8.5 || Zvo | wsv | oveh || A | €992 | ]
vL0 812 9652 || SE€+ | 60€EL | LEES || 8YO | 89V 60L1 A_ | €98y |
vL0 02Z | 82 || est | vyl | 689 || 9v0 | vvv | €KL || A | 062 | )

160 | €88 | OI¥E vs'L | 06vL | 25/ || wyo | Gev | evar || A | sese |

£9'0 809 Lyee op'h | SSE€L | lees || €50 | 615 | €00 || A 86t | Q@T3IHS 1HOIK HIMOT
650 €S €lge || 61 | sver | seks || 8bo | kv | 099 |p A | EMBE | -
8€°0 v9'E 90vL 6L | LvpL | 85 || €E0 | 12¢€ eegt || A | 1ese | )

_Sv0 SE'v 1891 92’V | 022k | Ok |} He0 | 0e | LU S 4 L
610 | V81 M oy'L | pSEL | 9ees || €10 | vel |} BLV A | 6e8¢ |

_IE0 | ¥SE 89eL || v [ bovi | ogsy || wko | eer | S || A | 88 | G13IHS 143753MO07

O | swub | SWH || O | swdD | sad || D SWHD | SWY wa | ] o
3SNOJS3H-Z 3ISNOJSIH-A 3ISNOdSIH-X avol | aigo LININOJWOD

D-16



Report 10849
July 1996

09F | 6vSh | 665 || vEL | S6iek | 666y || 80 | ve9 | 6Ove ] A JclEib ) :

S9'b | 96k | 19k9 || eet | w82l | 6S6y || ¥90 | Sc9 vive || A |68 L :
€8'L | MLLL | 6€89 80'h | 050k | §Sor || 620 v82 | 460k || A | €02hL ] o
09’k | ¢S5t 1665 || L€V | SZEL | wilS || 050 | v8v | 0.8k | A | 6eBL | .
22V | 9ver | 299 || Wk | 99€L | ez || €90 | b9 | 6S€C_ || A | Sehl L
8. | €St | Oces || 6€h | ovel | 9615 || S90 | 29 | evve 1L A | €8I SQHVO 39V YVO H3ddN
LL0 | Lyl 988z || 2c+ | €82 | €96y || 090 | 986 peez || A | 6%€€ | N
680 | 928 | 681 || 8VL | eyt | Bowy || O | 20w | essh || A | 8vwC ) B
080 | 274 2006 || 8LL | ovhL | Seyvy || 890 | 299 | 9SS¢ | A | 6vec |
880 | /58 6oce || 9s+ | s8osh | €e8s || 690 | €€ Vv A | eeee |

WLV | 69k | wOv9 || 4SL | 6b'Sh | ve8S |\ 990 | 9€9 . Ssve || A | vOVE L

8L | GEGL | 826§ 82y | 9ver | ey || e90 | 209 | veee || A | 18€€ |
280 162 €508 gzt | eveh | oosy || v90 | 2ze9 | eove || A | e | .
85t | ZeSk | ee6s || eo't | 66 | 928e || 820 | sce | €90 || A | wb 4
69 | SE9L | EIEY 60} 190k | S60V 820 9.2 | v90L A | ISt )

980 | 1e8 | 802€ || kb | 9r0r | vSww || evo | cluv | 28k Gl A} 60sk o
L0 | 8y 8882 || 20k | €66 | EE€8E || 10 | L6 | LI6I A | 69wt | 39VOAHVO H3ddN
990 | 9€'9 vSve 9Ll | SZHL | SwEw || 1E0 L0'E E-TH O N N =V 2

V90 | ve9 | sove || wih | wOLL | b9ev || gE0 | SKE | Gleb |} A | sedy | L
8,0 | 95! 6162 8L | vPLL | 9ivb 920 | 95T | 186 A aw | -

6.0 | 29¢ EV62 LV | GELL | i8EY 920 | ssz | ¥86 || A | 8y | o

92'L | See.r | OBy || M€V | ELTL | wi6v || 9vO | Evw | LLLL A ey |
L2 | 82Tk | Oviy 9g’t | sveL | eoy || 080 | £t | 62 || A | 928 ) ] )
180 | S8/7 2E0E || 6L | MSHb | 9vbv || SE0 | 6E'€ | BOEL i} A} ee8 | .
990 e | peve || SvL | evir | eeey || g0 | eev | €06l || A | G¥BY | SAHVO3IOVOQHVOHIMON
20 | 00z | woz || 9ee | ovze | seser || oeo | esz | zeit |l A esce
¥90 | 819 | /8€2 80c | <862 | 925kt || €20 | 2ee | 98 || A | 8O | S
€L0 | S0Z | @cele goe | E86c | LIS Lo | esez | ooob |l A | bkE | 3OVO(QHYOHIMOT

O | SWHD | SWY O | SwdD | swd |} O | SWED | SWd | H®d | )
3SNOJSIH-Z 3SNOJS3H-A 3ISNOJS3Y-X avol | aigo LNINOdINOO

D-17



Report 10849
July 1996

6v0 | €LY L8l vSe | SEvE | 09eel || 9eh | ecel | Biib A eosbb L

ev0 | Obv | e85k || 160 | 988 | 22ve || V€O | 20} &Sib 4 A 06ss | . .

2v0 | 80% 9.5} 160 | 088 | B86EE 890 | 659 | svsz || A [ 009§ |

evo | 60V 085} €60 106 | 6 || €40 | 0VL | E¥ie A | ress | 18 NOWMHLNO HIMOd
69F | se9l \iE9 [| 90€ | 2962 | vSvhh || S8'L | €e.b | V269 |\ A | 960V | ]

pO'L | ELOL | 2I6E lee | S0Te | Sise 590 lge | ewe || A |eaw |

920 | 6EL cs8c || S8 | £62b | 8e69 || <z0 | 192 | 900k [} A} L8OV o
690 | 899 6.5 || v9h | 88SL | iEl9 || g0 | 10T e || A | ssoy | o

90 | &¥9 eeve || egL | s9uk | wi89 || 9s0 | 6ES | O80C A | 299y | HOLO3143H HIMOT
iz | sroe | eeos || /st | szsr | eses || evo | svw | eoot || A | GveT | .
61 | eser | eesy || 8ge | 90¢e | 618 co'h | 686 618€ A | 9ke i
0.0 | 8L9 819z || 60°L | .ok | osov || 650 | ‘s | eoge || A | 68LC 4

80 | 85/ 8c6e 60t | 8sor | veov || w0 | wew | Z€9% || A | B®LE L
ToLL | esor | _Jse9 || e | 18 | 6SSY || 290 )\ 465 | 9O€C A Wee

ev0 | 60% | 08Sh || L0k lwoL | 6iov ¥60 ov6 | 9ese || A | ee€62 |
10 | eev | eoel || vo'b_ | 9o00L | eese || G | zeh | GBS | A} 9502 . :

2v0 | Z0v | _o0/5h || =200t | 166 | gese || €60 | S06 | SevE |} A} 0806 | . ‘

0L0 | 289 ge9z || 90+ | oeob | 86 || 090 | 28 | 8¥ee A | egoe - ‘

620 | 0L/ 162 || 2000 | veoL | ee6 || 2v0 | €OW | 4SSk |} A | 6006 | _QVOTWHYM H3ddN
[6z | Oeve | vi96 || €s€ | 6bve | 2ogel || 280 | €99 | Oese | A | 9€0E | i
T2y | 9991 | 1eve || oez | evee | 4980k || ekt | sgob | 88ly || A j SO00B G :
“ve0 | 606 | 0166 || OSk | €5wL | oS || 80 | OL€ 4 OEvL i A | Si8c 4

180 | €82 yzoe || 6vh | evvh | 065 || w6l | os8b | 6Ses || A | ¥8C |

250 | 806 6561 || 2et | ceel | a6y || 92 | veel | Sedy |} A | 806 | } -
Lv0 | ¥SY ssih || e | Zo9eh | vesy || eel | eech | 96y || A} c68L | ] .
_ve0 | EEE g8zl || vl | eLEL | ®86e§ || 80 | 98L | EEOE | A | O |

IS0 | 16 o68L || wv'L | €6€h | 885 || 961 | 96'8L | 2L A | ese |

190 | v6'S S622 Lev | OEEL | ¥EMS || kb | oviib | gevy || A | 626k | o ‘
90 | 229 lovz || 6cL | eveL | 20eS || 680 | 298 | 62€E || A SV6} aVOTWHYM HIMO

O | swdD | swd_ || O | SWHO | SWY O fswdo | swy ) dHIQ |

3SNOdS3H-Z 3SNOJS3IH-A 3SNOJS3H-X avol | Ao LNINOJWOD

D-18



Report 10849
July 1996

9L | 924b | 9vEv || 22t | ¥81L | 2y || 880 | €58 z62e 06t -

|

-
~
o
©
©
©
o)
i
©
N
™
~
-
~
o
o
~—
1]
™
A
~
P ;'\
SN © oo,
o
{
|
‘M
|
[{e)
!
o)
\N‘
'tn
‘N
>i>i> > >
>~
o
<
<

629y |  HO103743H H3ddN

|
i
'
|

00 10 L2 060 | 9.8 | g8EE 600 | 060 | 6¥E || A | 2v96 | -
_000 | 000 | O 00t | os6 | swe [| o0oo | o000 | o A | over
100 L0 v 9v'L | 9kvy | e9vs || 100 | oto | sE A 80S.
000 | 000 0 00} 0L'6 sv/e || 000 | 000 0o |l A 9/56
es0 | oks | 16l || _ozo 08'9 5292 SE'0 Ob'e | EIEl A 8EE6 ]
2vo | vov 095t || 6vo | esr | gos || 980 | €8 | eoze || A | su8 |
000 | 000 0 || oo | oz6 | spe || ooo | o000 | o0 A oveL | )
200 | 6+0 | €L 60 cl6 | 1ese || voo | 6€0 | 6wt A ] 96LL
900 | 950 Lle || 060 | S.8 | 6LEE %00 | €90 | eve || A | 6eeB | o
000 | 000 0 001 0.6 | SWiE 000 | 000 0 A £1€8 LNNOW3ais

060 | v62 | etk || 080 | 64/ | B00E || 88k | 0Z8L | 4204 || A | Zi6Ob |

020 | 964 | S5 || 980 | SeB | ezge || 01 | O9'ib | 8yw || A | 6960 |
~_¢E0 | 90¢€ IBLL || 980 | SE€'8 | €22 || 92t | 8ich vOLY A 1L vi60L |

€0 L6¢ Svlt || B60 | BY6 l99e || G+0 | Syt | IS | A | 8960L,

660 | os€ | vovl || 860 | 696 | 98%€ || 160 | 288 | vove || A | €960} 13NVd HOLVIOVY
20 | 869 | esoe | el | 860L | ®ezy || 850 | 95 | esie || A | oeees |
690 £L9 6652 14 cO'bL | €Sev || 8¥0 | <29v | EBLL || A | cE6S |

10 | 069 | v99g || 1h | eedl | eeey || evo | ovy | eesk [| A [ &9 |
660 | 906 | e6ve || eit | s80b | selv || ev0 | v | 0z8k || A | 2623 | 44OONVIS NOWHINO HMd
80 | 668 | 6eze || Si'h | OviL | /06y || /b'h | €2l | 26vS || A | #029 |
89°0 659 | e¥se || €L} 9601 oeey Ev’L | 88€ElL | 8SES || A | 8/8G | = dMd NOW/HINO HIMOJ
i:O\W SWHD SAH || © SWHD | swd O | swdo | sy || wia | R

3ISNOJS3Y-Z ISNOdS3H-A || 3sNodsay-x  [{avol] ame | IN3NOJWOD

D-19




Report 10849
July 1996

S50 0E€'S 102 680 658 | BIEE || 680 | 658 | 9iee || Z | 2% |
ELAY SE'v 6491 490 Ig'9 | vise || 80 | <S8 | 080E ) Z | ¥0lc .
90 ev'y | LO0L1 v80 | 218 | €ele || 980 | 6€8 | seeE || Z | 00L¢ ]
¥S'0 S¢S 202 || EFL | OO'bL | Svey || 180 | 06L | 6¥OE || Z | 969 | )
_ 580 ic8 HiE 980 | ve8 | 02E || OvO | ge6€ | €ISk | Z | ¥8le . ]
v60 | 116 6ise || 460 Sv6 | 6¥9€ || 620 | [l%¢ bLOL ) Z | €8Lc | ]
¥8°0 €18 6ELE || 02t | 894 | WSV || 9.0 ve'L | sese || z | 6iLe )
1670 88 | SIvE 2oL | €66 | €€8€ || vLO0 | viL | 8SLe || Z 0tLe | o
880 258 882¢ 9v'0 Ly | 9eLr || eego | eege | e6s8 || Z | 695 | -
960 0E'6 | I6SE 9v'0 | evv | Sek || w0 | WV |2y || Z BLS} ~ LINNOW HOLOW H3ddNn
690 2,9 | eese || eov | 166 | ozee || evo | 9ov | 89Sk || Z 882
S0 6y L681 gc0 | 69¢ | /eok || 080 | 8L | SO0E Z | %68 |
vv0 82'v €9t || 280 | 66L | €80E || 8EO | OLE | OEP} Z | eese |
_S¥0 ov'y 00/t || ¥80 | vi8 | vvie || 180 | 28 | 8L0E || Z | 888c -
L0 052 1682 || €60 | 868 | 69YE || 6v¥0 | 08¥ | esBL || z l9ge |
860 6v'6 G99€ 160 o6 | vioe || es0 | @6 | ss0e || zZ | ss8e | -
v6'0 806 | SOSE [| 9¥0_ | ivv | 92/b | L¥O | 69v | €59 || Z | Si8C | L
AT 69Sv || Se0 | sve | &Gv6 || ¥90 | vg9 | Oiwe || Z | €% | ]
Ze'| 6L 11 LSSh 0,0 s£9 | 909z || 2o | 02 | esL || oz |eav |
¥6°0 516 2ese || s90 Z€9 | be || 600 | 160 | ISE Z 100} ~ LNNOW HOLOW H3IMO

661 | 926} LEVL 290 | S09 | 9eez || 940 €5} 65 || Z | w2t

260 G6'8 osve || S90 9z9 | swe || eeo | we | 98 || z sogk | - )
S6°0 81’6 £vSE 650 ve's | 9olez || evo | evh | ssy ||z | 6O | -

221 6L 11 lSSv || o0 | sz9 | 90ge || se0 | loT | 664 Z | e N ) ]
v6°0 Gl'6 zese G9°0 29 v || 600 | 160 | ISE Z | 10k | 31v1d3sva Himol
00t | 0.6 shze || 000 | 000 | o || 000 | 000 | O || zZ | w6k SSYWN30WV]

0 SWHO SWH O | sWHD | SWdH D | swdD | SwH S Hia

3SNOdS3Y-Z 3SNOdS3Y-A || 3ISNOLSIY-X avol | aW® | LN3NOdWOD

N U | ENN O SO | A A S

QVvOT-Z - SINIW313 a310313S 40 SAILINIBISSINSNVHL - SNOILYHI 1300V NOILYHEIA WOANYH dOLIW

D-20




Report 10849
July 1996

~eL0 | 669 | 002 || 280 96'L | Si0€ €80 | sos | soie || Z 090z | -

_€8%L | vels 160 | 6.8 | €E6EE €g0 | €08 | oo || Z | osoe | )
S0L 12Le 980 | S8 | €22 g0 | €8 | s8oee || z | 02 | ]
St'S 90tz || vi0 9t', | 9ozz || 280 | 86 | esoe || Z | 02 | o

0 | 0§56 | 999 |; 20 | S8'%6 | YOBE 1 6E0 | OL€ | MSvL |\ Z | ¥ele |

|__6¥6 v99€ pO'L | 900+ | ¥88€ || 850 | ¥9§ gsie || 0z | ee6r |

€26 S9S€ || 150 | 26F | 668k || OO | 1OL gge || Z 825} o
. z

| tze | Tusse || w0 | M0w | evsk || bbO | vo'b | lov |j 7 | oeewt |

160 | /88 | 92ve || Se0 | e6e€ | 60EL || 920 S52 | €86 Clser | T 31v1d3sve y3ddn
ove | zeoe || 0 |Teoe [ ook [|Togo | et | e |\z [osms | T

v e e e i e [ — - - —— - P - - P - - - N
: : : : -

z N
Z

bv'6 SE9E || IS0 \ L6V | 8l6L || 890 | 659 5pSe. L -
156 2L9E 990 | ov9 | 22 || oe0 | 162 | €2t 1961 ‘
v80L | v8Iw || 2v0 | 60% | 6.5k || 210 | 69+ | 29 sesl |
vy 6651 || 860 | 156 | 2.9¢ || S€0 | 2ve | izl Loy |
10 | ¥89 | 2poz || Se0 | ove | EIEL || 160 €88 BOVE 1oeL |
950 | €yS | S60c || 160 | 648 | E6EE || SYO 1 lvY eoLL . 0s6} L

697 zisl vwo | 62v /591 || 680 | <98 6EEE

LG0L_| 080V || 290 | 669G | €lEZ || OL0 | €60 L6 | Soot
L | oL 9vLE W20 | ze9 | ez || ozo 1 o6h | seL | T
0g0L | esoy || 0e0 | €8¢ | vikb || €L0 | 82t i Sey | 809 | .
488 | 9e¥e || SEO | 6E€ | 60EL || 920 | SSe | €86 Ssyi 73NV INOHH HIMOT
_
3

SWHD SWH || © | SAHD | SWY || ©O | sSwdD , ShH

|

|
by

| avon |

3ISNOJS3H-Z ~3sNOdS3YA |l 3SNOJS3Y-X | _amo LININOJWOD




Report 10849
July 1996

51| 00Gh | 06/5 || ero | sow | 89Sk || 0z0 | 96} | SSL 4} Z | veSt :
860 | ¥S6 | e89€ || Ovo_ | 99€ | 88yl || 620 L2 | 890} z | sesv | ] ‘
6vL | 6vpL | €655 || 20 | 200G | 6E6L || 910 | €SV | 685 |} Z | SO8L }

e’ | ¥80L | 98l¥ 0v'0 06€ | 206t || «t0 | 69y | 169 || oz | eset |
€0t 966 S¥8E €50 €S | 0861 940 65+ €49 z €58}

2LV | 2l91 | esv9 || 250 | 80 | €96 || 910 | €S oes || z |['essb |
902 | v66L | 669L IS0 e6v | €06k || 80 | 8Lk | 889 || Z | 8K | o
eke | ls0z | 6164 || L¥0 | 6SY | gk |} L0 | v9L ses || oz ekl o i
ee | veel | 9S6v_ || 9v'0 | evy | SOLE || 8LO 4 6L 069 || Zz | fest |
CpLV | 069L | 92s9 || K50 | o6y | €68L || 9vO | S§b | /65 z | oost | -
191 | 2ok | 0€09 || e€vO | Zby | L9 910 S} 966 Z 9LLL )
S60 | 646 | LVSE ovo | 98€ | 06yL || 6,0 | 881 LeL z | eovsl
Syt | 90wy | evs || 4vO_ | 4§V | 99/b || f20 | LS¢T £66 z | g9k |
WLV | 299k | w9 || w0 | gew | bE9L || ve0 | GSEe 606 Z | w9 | o
_20e | 196} 26, || evo | 8Ly | wv8L || 020 | S6F | €SL z 669 |
8V | Selb | 6599 550 | ¥es | egoe || ev0 | 68t | 62 || Z | €OLL | ‘
10F | w86 | 666 || 950 | l¥s | 8802 || ve0 | 82T 288 Z | el
TESL | 88wl | 9v.S || 1s0 | e6v | Ge6k || €20 | 022 | 0S8 z 191 ‘
SLL | 20Zb | 0/89 || €S0 grs | i86L || 9vo | wse | wes || Z | 94V |
vk | bk | 0SyS | WO | 66%€ | evSt |} L0 | 191 ccd AN I AL
sV | ve9L | 6es9 || Zvo | 9sv | 29k || ovo | wSh | 96S || Z | 6V |
9L | S6'GE | 9519 pp0 | Vv | €99v || 90 | sg+ | s8es || z oLy Vo
05+ | /Svh | Ge9S (v0 | 28v | ¥ || sv0 | v | 099 || ZzZ | s88L |
02’ | 1974 | esvy 0 ey | 5991 80 eLh 599 Z | 928 ~_ 413HS H3IMOT

|
|
7
|
3
!
i
|
I
:
{
|
|
i
!
i
l
i
|
i
|
i
1

_¥80 | 618 191€ 080 | .. | seee || 20 | ®Se | /66 || Z | veee |\ .
80 618 19lE 1 Wm.o 1@.\. ivmom !-.wmwoiw b 1 ,,Fmvfi 1 z 1@1@@ R B ) -
G680 le's8 (WA 8¥ 0 ‘mo.v 6841 ~¥E0 62t ~0/el e Ecee | B o i
v8°0 18 ESIE 6v'0 tzmm.v? Se8l G¢0 Eve | 86 Z | m.@mi - -
88°0 FASK:] 60€E 62t ‘\v.m‘.m\r\ »:w“vmwﬁ mmo< B ‘tmm m, :I‘W‘E Z | Oovee - B ‘
v60 | €16 | 926 || 82+ | ovel | 98y || .80 | /SG | 6vle z o |
€6°0 90'6 86%€E Gbo ov.vl B »1oo¢. P4 N loF £ ) mmfr :.N\ B ,mmv‘r! L
G6°0 12’6 4856 | ivo 0y izl M0 xlvo [ 1) 2 ‘ zZ | 89¥L B 13NVd E<Emum3
O SWHO SWH |} 0o SWHD SWY 0 SWHD | SWH Ha | )

3SNOJS3IH-Z ~ 3SNOdS3H-A " 3SNOJS3IH-X avol | awo | IN3INOJWOD




Report 10849
July 1996

160 ) /88 acve GE'0 6t _B60EL || 90 | Gg'¢ ‘m@m‘ Z ssyk | -
£6°0 006 piveE 24" fm‘m.v‘ 1 el ~¢cto ol'e 8614 Z Siel ]
260 | S68 | 9SvE || 2g0 | ibe | 98 || 2¢O e | 98 ||z | soel
00’} \o\..m _ 9v.t 1Wk.©1 11wm..m€f eL9¢ 1bm.b\ -1owme _SeL || zZ t—mwr L
10°L 8.6 lllE ) 890 5@.@& _ mmjmwi ~ ¥20 ee’e /68 Z ‘mm;mv 73NVd LHOIH HIMOT
660 G9'6 vmmm 19°L ;omlm: mmmmi; Sv0 | 14304 G/91 _Z | ¥8%e
“2z1 | etk | 695y || seo | sve | owe || ¥90 | ve9 Oz || Z | €98C |
Jim.rlfrmlnr..CI« kamﬁ. \om..o o m\..w :‘oomw ) _Vm.o ‘mo.m i 664 N m.»i o
160 | 6 geoe || 150 | 6w | 86k || 890 | 669 | svse || zZz | €6L | o _
16°0 1445 vv9€ LL0 68'9 1992 || 610 §8'1 YA -z | 941 cnam\;rz@mu 1HOIY H3aMoT
“evy | syl | o08ss || /80 | wve | see || ogo | ez | vehh ||z | ewe | o
l@m.o lmm.m £09¢ .m,_.mb} \mv.m\f &mwm\ o mw.o 66'E cvsSli B Z bvée | )
00’} 296 1WA | 980 | ge's | gece || 8e'0 YA Loyl Z §Lée | ] ~
0°} LYot B 610v - mw.o \.v.m; ] mmwm\ om.o 1 .mv.m mmm;r 1.N:1 B mwm.m!tx o
£0'L 0001 098¢ 980 | SE8 \mwmm\» 9e'0 05t | estEl | Zz | geee |
oLt 040} ety | 980 | ! 9e'8 | 6ect 980 ¢St _8sel -z .@omwl o o )
[ 8.0} - E91Y 180 4 6vee || £E°0 BYE | Légy || Z osee |
railt 9. vl 004G 980 £€€8 | BlcE |i EE0 | It 1 .z &€ |
8¢t 6E'Ccl v8.Y mm.oﬁ ‘},Fv.ml fmvmm\ ~ 0e0 ve6'c ‘mm: Z Jm‘mw‘m o
ve'L | egik | 9889 || 980 | ves | 6ige || Oe0 | e6c | €€tk |} Z | Oeve | )
veE'L c0tl 8209 {80 Ww‘.m 4 09%¢e | 820 _9l¢ ¥90L 1 Z 68v¢ o
gt} 6L'EL 6085 80 | 14N memm, m.m.o G8'¢ LMoL Z ¥ove | B
2L | yLL | eesy €80 | 908 | €LE || €0 | 862 | eskt || z | 69e | ‘
101 9/.'6 696 £8°0 | 908 _LELE .20 | v9¢ ~ BIOI - Z meNK, o
gt} ge'Li 9SEY /80 | 0Oy8 ~ evee .20 S9'¢ yeolL ;?:N | 0cse |
FAVN 586 ¢08¢t 6880 | ,vm‘.‘mf 08ie i-mm‘.‘o‘ i 96°¢ 686 'z o sse |
660 856 869¢ 180 £ev'8 \mem 120 662 ~ 1001 -z MSe | B
¥6°0 cL’6 0cse £80 G008 _80i€ |1mWol 8ve | 56 |1 Z | ‘mmwi -
180 cv'8 €9ce ) mmb- mm.m \t{»mmmm 920 | E€S¢ | SL6 || Z | m\nmm e mjw‘_._w:mmaan
0 SWHD | SWH O | SWHD | swd || O |swdo | Swd || wa |
JSNOJS3H-Z ISNOJS3H-A 3ISNOJS3H-X avol (0] [=19] ININOJWOD

D-23



Report 10849
July 1996

88 o[ N 198 60EE 6ct [qm.mw 4414 8E°0 99t | 11438 S Z | bvwm | B B
8670 0s'6 999¢ 2oL | S86 | ¥OBE || 6€0 } 9L€ | IS¥l | Z | ¥elc ~ o
80'L | 0504 | €SOy || Oe0 | 68¢ | viLb i €LO | BSH S6V Z_ | 809k |
S60 816 EVGE 650 VLS giee 20 | 81t | ssv ||z | eto -
¥60 516 2ESE || S90 2€9 | wve || 600 | 160 | sse ||z ["woOb [
560 | Ge6 b2GE || S0C | 986} | £99L A 2 R S Z_ | ‘see |
160 | 288 SOvE LTl 6rvl | s || evo | wer | e ||z |Tevee | 13NVd 1437
860 6v'6 | V99E yO'L | 900 | v88E || 850 | ves | sze || z | es6t |
¥6°0 €16 905t 82’1 Ov'el | 984y | LS50 LSS | 6vie || V4 gLee B
gl't e TARY N avey I8 @ti iWw\.m\i geot || mm.o i ‘mwm Bl 981E Z ‘8 B
1 4504 89°'ve 8266 1% WL L oeLok | Soly 1| YEO | L2E | 44" | Z | h:mxmm R ] )
A gevy zv'0 pOt | 09SL || 0L | €86 | 26 || Z | OZWMb_| -
i m@ o N m.\. 8 6/£€ I¥0 L6t lESL €0 | vei ] 6y |l Z 1mt L S
Sk | L LIED £t (82k | 696y || 690 | es9 | eese || z |eeort [
9v'e GG'ete 14551 oL ¢g86 | 068 | 00 94’9 b8 || Z (mlmbirwi o ~ 3NVd 401
960 266 165G yG0 | 8eS | Jeoz || 220 | eee | ek ||z |seev |
860 | 6% m!i 11%@11 vao I - 90°0F | ¥88E ~ 850 v9's 8L1C Z £66F | ]
¥6 o| cL'6 9c%¢e 8¢’ | 413 98y | 450 Lm1m1 1'@‘&1 ) Z OWNWI o L
9 o| !¢@mb| \immmm' ¢so0 | 00°S e 0E6l 860 | 0/l%¢ A4 Z S9E1
G6'0 816 | ¥¥SE ov'o e6t ¢St €0 86°¢ FAS N 2 | SvEl
G6'0 A A =] £9°1 08'S}t 0019 | S€0 \J;N\vm | omm_. i Z @mfmwi - )
960 126 8/5€ 82t | wver | cosy || 960 | eve | svel || z | wswe |
£6°0 €06 _48¥E || S¥0 vevY | vi9t ct0 | 0i'e 8611 Z | ISv1 o 13NV 1HOIH Y3ddN
680 | €98 | veee ysz | 89ve | 826 || ezo0 | €ve | ves || z | e |
160 | S88 | [livE _¥so0 8¢S 0v0e A ZA0] 9g¢ \‘N—‘m zZ lm,—mp o -
68°0 29’8 mmmm i - 040 Em&.‘.m{‘ i 192 S0 | ¢eve | vEe Z | _wmmm B
880 | ¢58 | 88¢E 90 vy 9eL) || €0 | e | 658 || Z | 6€sst |
16°0 c8'8 SOve ¢l’0 c0’L | 60i¢ || S¢0 | Ove Be6 || Z wmmv\\ﬁ ~dNS 1INOY4d 1HOIH H3ddn
D SWHO | SWH D SWHO | swd || O | sweo ! swd || wia | S
3SNOJS3Y-Z 3ISNOJSIH-A 3SNOJSIH-X avol | aigo ININOdJWOD

D-24




N~
[o)]
~—
o
-
[=)]
-—
<t
~
[
R~
N~
~
o
[«)]
<t
N~
o
(o2}
1 Q0
[aV]
N
<t
o
-~
~—
<t
~
[0}
wn
~
NENGN
(@]
™
~
[sp]

ver | oset | eoos || €20 | ovz | iwig || evo | osv | 9esk || Z | SELE L

Report 10849
July 1996

N N
|
|
'

_6c1 | eser | sesy || €90 | 609 | Isee || 9b0 | €St} S9 |} Z | 0% } .

SO'h | SLOL | 126E €90 | w9 | oz || teo | 9oz | s6L || z | sse€ | )
¥9L | /8GL | 6219 || €0 80, | eez || o090 | v8S | eseg || Z | 099 o
9vL | 8wl SL¥S (w0 | 09% | 94 || vs0 | 6% | 6L || Z | HOE ‘

€vL | I6EL | 28S || SLO gz, | oiez || veo | eee | eszr || Zz |eese |

39DV aHVYO H3IMOT

i . JEESED Qe ORGP

2]
4V}
b and
10
N
o
¥
o
o
=]
<t
~
wn
o
<
o
<t
[¢2]
o
=]
-—
~t
<
o
<t
[§V]
<t
©
™
©
-~
N N
™
N~
[{e]
™

|

~

@

o

<

~

@

(=]

(o]

[§Y]

m

o

h

o

.

I~

[4e]

a2 !

b | !
: N t

[{e]

o

o

o

n

N

[Ty ]

©

(o))
INNIN N

o e)

—

(o]

o

690 | ves | weee || 2c0 | 102 | 9ozz || szo | oiz | evor || 'z | 0log | Q13HS LHOWM H3ddn
“ieg [ Tegwe | soee || 60 | 6el | siee |[ /2o | o9z | goob || "z | eeee |

“Ge0 | tee | 6oie || 80 | 8. | 2oe || seo | wwe | eeer ||z | ose | ‘
Tv60 | pi6 | 6ese 6,0 | 692 | seez || 2o | soz | e ||z | ez |

(o]
= o]
(o]
v
™
o o]
[s o]
(=]
Y]
[ap]
b ot
o]
Q
(@]
[=)]
N~
(o]
. n
el
. M
[+0]
N
o
™
N~
[qV]
[32]
[Ty]
o
-
NN‘
™
©
o
[aV]

|
!
|
t
'
7
|
1
|
i
|
1
i
|
7
i
j
I
i

A €8 L1 69Sv || G20 Sz | sv6 || ¥90 | ve9 | oiwe z |e9ez |
160 Ta GESE IS0 | /6 gI6L || 890 | 6s9 | svsz || z | €96} -
2el £gch vS6Y 190 89 | oosz || 90 | ev9 | oose || z | so6c |

|
!
|
i
I
|
}
)
i
|
|
i
I
|
¢
i
|
i
|
i
|
i
|
|

2]
(=]
o
-
@O
D
9]
r~
~
3]
(]
(s}
o
<©
™
w
[{e]
279}
et
[aV]
[{e]
©
(@]
[{e]
™
[{e]
©
['p]
<t
[aV]
ANNIN
)
™
=]
N

§g'r | 6zer | osoL || €20 | vze | se8 |[Ts0 | evl | us ||z jeee |
§80 | 808 | ozie || 620 | sz | eeor || ozo | et | ssz || z | wesz |
o't | 600+ | 968E || 660 | o08E | S9vb || ov0 | vs1 | wes || z o8 |

€60 v06 | 6BYE || 920 | 082 996 || €O | €L | SOS
80’} | 6vO0t LS0Y 9€0 ay'e | sver || Ev0 | ver | 6

“TTeer | Q13IHS 14371H3IMOT

O | SAED | sad || © |'swwo | swe || o {sago | swd || wa | |

3ISNOJS3IH-Z ~  3ISNOJS3IH-A 3SNOJS3H-X avol | aio LN3INOJWOOD

D-25




Report 10849
July 1996

|

NUNN

i

050 | 68Yv | 988}
Teeh | esik | 695y

_e9el | w8y || /80 | Iv8 | 9ovee
IE6 £65E /80 | eve | €see
£L0} iy 05+ | 6S¥l | SE9S

' 89°EL 1825 || Skh | SEHL | 90ey
_¥891 €059 || 6€0 | €8€ | 8i¥l
091 P9 150 L6V /681

| 150 | ey | L6k
6E0 | 28%€ | Sivh

_ovo | e6t | SISt |
50 | €6y | vO6
o'y | LSEh | 8EeS

_SE'L | ObEL | 6509

SV | vpL | 955

1
.

IN'NIN

1
i

' SQHVO 39VO QYYD H3ddN

i

|

7
|
|
i

l | t !

. ! : . :
1N‘N§N‘N.N;N NINININ N
ST ‘

r |

i
|

: N

NINN

N

h
|

SQHYO 39VO QHYO HIMOT

3ISNOJS3IH-Z

3SNOdSIY-A

v9'L | 68§}t SEL9 v90 | o029 | eeez || 40 | 29t | vE9
e | 9012 0E18 260 968 | 6SYE || 6+0 | 681 | 62L
912 | /602 9608 50 2es | Ziogz || SS0 9€'s | 8902
89'L | 629l €429 950 | 'S | 680c || s8E0 | 2L€ | 8eWl
SL'L | €691 9659 || 090 | 18§ | ¥ve2 || ¥S0 625 | p02
S0'L | 810} LE6E S04 8L0L | 1€6€ || 920 ST | 266
990 LE9 85¥e 99'0 £9 | ssve || w20 | eee | 668
2kl | 280l 9Ly gt | esor | 9/iv || Seo | 6ee | €26
O [SWHD | swy || O | SAHD | Swd |7 O | SWuD | Shd

3SNOJdSIH-X

~ 39V0 a4V HIMO)

ININOIWOD

D-26



Report 10849
July 1996

_ 461 | viel L6€L Lyl | 8Bvel | 986L¢ 09'L | essh | €ees |+ Z ) eO8ib |
98°0 628 A3 280 | 962 | €0 || 880 | v58 geee || Z | 06SS |
¥80 | 618 | 191€ || €0v | .66 | 0SBE || 2ke | vS02 | ¢2E6L Z | oogs | B
¥80 | SL'8 | IplE eTL | s | sisv Y| gy | 2956 Z | 1685 | 138 NOW/THLND 43MOd
_ . I SO IR I IS SRR § USRI S R o
29t | 0LSE | €909 €0C | €£6F | 819L || e+ | eLev | o6y || z | %OV |
ve'L | LOEL | 620§ || ISL | 69V | 149§ || 190 | 68S | ¢Lec i Z | 8Ly |
980 | vE® | o0ze¢E 950 | s | esoc || 8o | s9¢ | 9wt |l z 1 g0 |
180 | e8L | veoe || tv0 | 00v | 9vSk || €0 | 00€ | 09ti Z | s8ov | -
G580 | €28 9lie vy0 SZy | 669 || eV | 260 glgy Z 1299y | H0L103143" "H3IMO1
_Leh | eeek | 9wy || S0 | eew | e6le || cz0 | S92 | zeob || z | svee |
80l | 0S0} SS0Y 0L | es9r | e8e9 || vvo | sy | 1S9y || Z | 962 |
£8°0 90'8 bbie || 190 | 88Ss | ozze || 9e0 | ese | voer || zZ | eece | )
880 678 6.2¢ 190 | /8§ | 9922 || €zoO gzz | o088 || z | see |
LV | SE 28ey || 190 | €65 | 0622 py°0 ey | 0Egl Z | ez |
€80 | t08 | 20IE 09°0 08'G | 82 0 L6€ | 185k Z | ee6z | )
280 L6 | 8/0e || €90 | 19 6s€2 || ¢80 | 9v8 | sgee || z | 9soz |
¥80 | 618 | v9le || 290 | 109 | 6l€2 Ly0 95y 2941 Z 0802
S8°0 9z'8 061 || 90 1£'9 LEVE 2v'o L0y LLS) z £€02 ‘
060 V.8 SLEE SS90 ve9 | éyve || S0 | eve | ee6 || z | 6002 | QVOTWHYM H3ddN
|
6V’ L | LvbL | 1885 || L¥L 2L 80SS 96'0 826 | s8se || z 9€0€
vi'L | LObL | isey || 880 | .68 | loee || oeo | 2ee | lewk || Z | 900
v0'b | £00L | 8886 || 60 | EL€E evvk || 00 | 189 | 8292 || Zz | s |
680 | 998 | cvee || 8E0 | €L€ | 6EvlL || Sv'L . 8LWL | QS |} Z | ¥iBe |
G600 | 616 | 6VSE || 250 | €0§ ev6L || 0s0 ey | ozs8r ||z gosl | ‘
_E0'L | E0OL €£L8€ IS0 | €6y | S06L || BEO | S9€ | 8OpI Z | 268k | B
180 68°L syoe || S€0 | wvve | se€L || €e0 | szz | o8 | zZ | o8 | ‘
L0 | 152 6682 Le0 | ¥s€ | 89ek || 850 | 196 gsie || z | ez | ‘
180 8v'8 Gl2€E 660 | oes | ovoe || o0 | s8¢ | s866 || z | ee6t |
_ V60 | 088 | 96EE ] 950 | 6ES | 080c || 90W | SeOb . LS6E || Z Sv61 ~ . QVOTNHVM HIMO
| % 4 _ !
O | SWdD | SWH || O_ | SWdD | SWH || ©O | SWdD | SWd | ®id e
3ISNOJS3H-Z 3ISNOJSIH-A 3ISNOJSIH-X avol | aigo | LININOJWOD




Report 10849
July 1996

50°L1 1859 06'% | vbel | 8Kk || 9eh | 6teL | 160 || oz | Oy | .
_ B9t | cE9l 109 || 29'h | f96L | 0S09 || Z90 | €s9 | eese |\ Z . O6vb :
260 | 68 | SPVE || £0b | 6EOL | OV || 9Y0 | S¥¥ gher || oz | oww | )
_ 561 690€ 680 668 | Gl€E || vE€O | Se€ | 9set i Z | eeev |
86'L 280E || 480 | /8 | bleE || €80 | 108 | 260E || Z 629 _ HO1031434 H3ddn
860 | 6v6 | S99 || L0 | BOL | 9w || v20 | €2 | 168 Z | evee |
0,6 | Sv/€_ || 000 | 000 | O | 000 | 000 j O Z | Ovel | i
| 196 \lE || 620 | ¥8C | /60 || €00 | ¢€0 } <et Z | 8OSL | S
0.6 svie || o000 | o000 | 0 || 000 | 000 | O _ z |ase |
L | 61or | seee || 990 | Ge9 | esve || 80 | EL2 | €S0 Z | eee6 | o
ov's 802 0.0 | er9 | ew92 || soh | vior | ewee || z | 88 | o
0L6 Sy || o000 | ooo | o || oo0 | 000 | O z ov8L ] _
296 €l || so0 | eso | voe || 200 | eeo | 88 || Z | 96 |
2E'6 865€E 800 080 | <0€ || 800 | €0 | €8e || Z 6228 | o
| o6 | spe || 000 | 000 | O T o000 | 000 | o |j z | ewe8 | LNNOW3QIS

€60 | 868 | 89¥€ || [20 | 992 | 920b || €90 | ei'9 | 99€e | Z o} LI6OL i . .
. 698 N A €52 | s6 || o+ | 6Vwh | 8§ ||z | 6960 | )
L6 BIGE || g0 | 8sc | g66 || 860 | SS6 | 489 || Z | ¥.60F e
€06 98ve || ev0 | 9oy | 89Sk || €0 | ve'b | 8y || Z ) 8960} .
v6'6 BEBE 2v'0 SOy | 295k || MOb_ | €86 | {66 || Z | €9601 ~ 13NVd HOLviavy
8l'zt | voiv || 624 | 6ver | cesy || soh | ogcor | owee || z | eees |
o2k | 9eov || 8oz | vvoe | 924 || wvo | bev | 999F || Z | @e86S | -

2L | eezl Sy 160 | 6.8 y6EE 2y’ 80y | 951

N e e —— . ——— — . — ———— — - - —
194 £8vY 20°e 1964 | 045 660 LLe | ssyk || Z | £¥e9 | 44OANVLS NOW/THIND HMd

Tgoov || eer | eLzh | seey

65 +1 SLbY L0 | 8E0L | eLzh ‘ Sz -
G52k ovey || 48} | O8I 6869 || 660 956 | 269¢ Z | 885 | aMd NOW/IHIND H3IMOd

SWHD | Sy O |sweo | swy || DO SWHD | SWH || wa |~ |

3ISNOJS3Y-Z 3SNOJS3IH-A ISNOJS3H-X avol | aigo ~ LININO4WOD

D-28




Report 10849
July 1996

£2000°0] 800000 — |1 090000 | 020000 [ £1000°0 | 900000
¥2000°0| 800000 $8000°0 | 820000 ¥2000°0 | 800000
0¥000°0| £1000°0 $2100°0 | 1¥000°0 170000 | 10000
90000 S2000°0 22200'0 | ¥£000°0 1] 160000 | 0£0000
¥1100°0| 8E000°0 88¥00°0 | £91000 ¥6000°0 | 1€0000
02000°0 | 20000°0 290000 | 120000 || 810000 | 900000
$2000°0 | 200000 080000 | 220000 £2000°0 | 800000
$2000°0 | 800000 86000°0 | ££000°0 || 6c000°0 | €1000°0
§9000°0 | 220000 _ 622000 | 920000 | || £8000°0 | 820000
L1000 | 250000 | ZE£00 || 18¥00°0 | 091000 | E00 || ¥£000°0 | §2000°0
XVIE | XVIL | dvD XVIE | XVIL | dvD || XVIE | XVII

] | avol-Z avoT-A avoTX |

NOILOF1430-XV zo_:ow.mmoﬁ.xq zcﬁlo,mﬁmo XV

S@yvo 1INoHIo

3DV0 QHYO HIMO

~ INGNOJWOD

SAHVO LINOHIO 39YD QHVI HIMOT IHL LV 30VdSITLLVH - SINFWIOV1dSIA NOILYHEIA WOANVYH dO13W

D-29



Report 10849
July 1996

€2000°0 ] 800000 020000 | 200000 | || 610000 | 900000 |  [[O68LL | €€V} |

€7000°0 | 710000 ¥£000°0 | 140000 L€0000 |2L0000 |  jlesskk | eeErt |

£5000°0 | 810000 6€000°0 | €L000°0 /¥000°0 | 910000 | 88gLl | teert | B -

£5000°0| 8+000°0 | S6000°0 | 2000°0 1250000 | 210000 | 1| 28844 | O2EML | -

1S000°0| 210000 Zv000°0 | ¥1000°0 '€/0000 | ¥20000 | | |os8iL | 6LELL |

29000°0| 120000 ~|l2so000 | 210000 | |l 114000 | 2€0000 | || 88k} | BIELE B

08000°0| /20000 250000 | 210000 0$100°0 | 050000 | | ¥88LL | LIELL -

S0100°0| SE000°0 || €50000 | 8L0000 | || 06,000 | €90000 | (| €88LL | QIEML | ‘

620000 010000 | || 1€0000 | 010000 | || 620000 | 010000 || 2e8tL | siELL |

¥¥000°0| GL000°0 0€£000°0 | 010000 1| 9e0000 | 20000 | il eesLL | BEERL | B

/50000 | 6L000°0 ¥€000°0 | 110000 €¥0000 | ¥10000 | || oO8BLL | EIELL |

850000 | 610000 ¥€000°0 | 140000 | || Z¥000'0 | 910000 | || 648LL | 2HELL |

S5000°0 | 810000 8EO00'0 | £40000 | || 220000 | ¥20000 | || 88kb | beERL |

950000 | 6+000°0 0¥000°0 | €£+000°0 £1100°0 | 6E000°0 1 44811 | OLELL o -

22000°0| 20000 ¥€0000 | 110000 | || 994000 | G50000 | || 9/8kb | 60EWF |

¥0100°0| S€000°0 || 8€0000 | €10000 | || 612000 | €40000 | || G/8kL | BOELL | =

¥2000°0 | 800000 120000 | 20000°0 810000 | 900000 y/8LL | LOELL - A

0¥000°0| €1000°0 €£2000°0 | 800000 GE000'0 | 210000 |fes8t fooerr | -

G5000°0 | 840000 | 1920000 | 600000 | || ¥¥0000 | S10000 | || 2/8kL | SOELL - -

150000 | 610000 820000 | 600000 | ' 8E000°0 J_o.o,@_ 0| LBEL | WOERL | B

150000 | Z1000°0 £€£000°0 | +1000°0 |} ¥¥0000 | L0000 | 0/81} | €OELL - )

9¥000°0| 10000 | | 100070 | 010000 || 820000 | 920000 | || 698k | 20€HL |

¥9000°0| +2000°0 '2€000°0 | 110000 221000 | tv0000 | [I898kL | 1OELL | SQHVO LINOHID

/60000 | 2€0000 | LELO 8¥000°0 | 910000 | ZELO || 910070 | 950000 | ZEL'O || Z98LL | 00EkL |  39VO QHYO HAAdN

XVZE | XVIL | dvO XVZIE | XV3II dvd || XVZIE | XVI | dvo || o )
avoi-z ‘ avol-A avol-x w01 -

~___NOILO3143a-XV Bmdmo_.xa\ IR bbﬁo.m&mm_&,q{! aigo | amo CIN3NOdWOD

SAYYD LINDYID 3DVD aHVD HaddN 3HL LV 30VdSI1LLIVH - SINIWIOVI4SIa NOILVHEIA WOANVH dO13W




NFSD 89-0 (June 30, 1989)

FORMS

53-55

NASA

Space Administration

Report Documentation Page

1. Report No.

2. Govemment Accession No.

3. Recipient's Catalog No.

4. Title and Subtitie

integrated Advanced Microwave Sounding Unit-A
(AMSU-A), METOP Stress Analysis, A1 Module

S. Report Date
July 1996

16. Performing Organization Code

7. Author(s)

R. Heffner

8. Performing Organization Report No.
10849

10. Work Unit No.

Aerojet

9. Performing Orgsnization Name and Address

1100 W. Hollyvale
Azusa, CA 91702

11. Contract or Grant No.
NAS 5-32314

NASA

2. Sponsoring Agency Name and Address

Goddard Space Flight Center
Greenbelt, Maryland 20771

13. Type of Report and Pefiod Covered
Final

14, Sponsoring Agency Code

15. Suppiementary Notes

16. ABSTRACT (Maximum 200
words )

This is the METOP Stress Analysis Report (Qual Level Random Vibration) for the
Integrated Advanced Microwave Sounding Unit-A (AMSU-A) Al

EOS

17. Key Words (Suggested by Author(s))

Microwave System

18. Distribution Statement

Unclassffied — Unlimited

19. Security Classif. (of this report)

Unclassified

20. Security Classi. (of this page)

Unclassified

21. No. of pages 22. Price

NASA FORM 1626 OCT 86

NASA FAR SUPPLEMENT

18-53.303-1626



53-56

FORMS

(June 30, 1989) NFSD 89-0

PREPARATION OF THE REPORT DOCUMENTATION PAGE

The last page of a report facing the third cover is the Report Documentation Page, RDP._information presented on this pageis

used in announcin,

and cataloging re,
be correct. instru oging

Block 1.
preassigned.

Report _No. NASA report series number, if

Block 2. Government Accession No.  Leave blank.

Block 3. Recipients Catalog No.. Reserved for use by each
report recipient.

Biock 4. Title and Subtitle. Typed in caps and lower case with
dash or period separating subtitie from titie.

Block 5. Report Date. Approximate month and year the report
will be published.

Block 6. Performing Organization Code . Leave blank.

Block 7. Agthors, Provide full names exactly as they are to
appear on the titte page. If applicabie, the word editor shouid
follow a name.

Block 8. Pefforming Organization Report No, NASA instailation
report control number and, if desired, the non-NASA performing
organization report control number.

Block 9. Pedorming Organization Name and Address, Provide
affiliation (NASA program office, NASA instailation, of contractor
name) of authors.

Block 10. Work Unit No, Provide Research and Technology
Objectives and Plants (RTOP) number.

Block 11. Contract or Grant No. Provide when spplicable.

Block 12. Sponsoring Agency Name and Address National
Aefonautics and Space Administration, Washington, D.C. 20546-
0001. ¥ contractor report, add NASA installation or HQ program

office.

Block 13. Type of Report and Petiod Covered. NASA formal
report series; for Contractor Reportalso list type (interim, final)
and period covered when applicable.

Block 14. Sponsoring Agency Code, Leave blank.

Biock 15. Supplementary Notes. information not included

as well as preparing the cover and title e.
for filing in each biock of the form a?o ag. follgws: pae

Thus, it is important that the information

eisewhere: affiliation of authors if additional space is required
for Block 9, notice of work sponsored by another agency, monitor
of contract, information about supplements (file, data tapes, eic.)
meeting site and date for presentsd papers, joumal to which an
article has been submitted, note of a report made from a thesis,
appendix by author other than shown in Block 7.

Block 16. Abstract. The abstract should be informative rather
than descriptive and should state the objectives of the
investigation, the methods employed (eg. simulation,
experiment, or remols sensing). the results obtained, and the
conclusions reached.

Block 17. Key Words. identifying words or phrases to be used
in cataloging the report.

Block 18. Distribution Statement. indicate whether report is
available to public or not. W not to be controlied, use
“Unclassified-Uniimited.” I controlied availability is required,
list the category spproved on the Document Avsilability
Authorization Form (see NHB 2200.2, Form FF427). Also
specify subject category (see “Table of Contents” in a current
issue of STAR ) in which report is to be distributed.

Block 19. Security Classification _(of the reporl),  Seif-
explanatory.
Block 20. Securfy _Classification _(of this page} Self-
explanatory.

Block 21. No, of Pages. Count front matter pages beginning with
iii, text pages including intemal blank pages, and the RDP, but
not the title page or the back of the titie page.

Block 22. Price Gode. Hf Biock 18 shows “Unclassified-

Unlimited " provide the NTIS price code (see “NTIS Price
Schedules” in a current issue of STAR) and at the bottom of the
form add either “For sale by the National Technical information

Service, Springfield, VA 22161-2171" or “For sale by the
Superintendent of Documents, US. Govemment Printing Office,
Washington, D.C. 20402-0001,” whichever is appropriate.



PART 53 - FORMS 53 301298
A ved
REPORT DOCUMENTATION PAGE M8 No.
0704-0188

mmnmvaﬁsmduummu d hﬂdﬂgntnﬂcr searching exising dats sources
mummnorwm. of his

gutharing hec
Cobection of information, includng s burden, 10 VWashingeon Services Dir R-pons 1215 Jeflersor]
Davis Highway, Suite 1204, Aringlon, AZDO2-4302 mhnmuwmwwamm(o7m1u) Washington, DC 20503,

age 1 hour per resp

1. AGENCY USE ONLY ( Loave 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

blank )

4. TITLE AND SUBTITLE

integrated Advanced Microwave Sounding Unit-A
(AMSU-A), METOP Stress Analysis Report, A1

6. AUTHOR(S)
R. Mehitretter

5. FUNDING NUMBERS

NAS 5-32314

7. PERFORMING ORGANIZATION NAME (S) AND ADDRESS(ES)

8. PERFORMING ORGANIZATION

. REPORT NUMBER
Aerojet
1100 W. Hollyvale 10849
Azusa, CA 91702 July 1996
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING
NASA AGENCY REPORT NUMBER

Goddard Space Flight Center
Greenbelt, Maryland 20771

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200
words )

This is the METOP Stress Analysis Report (Qual Level Random Vibration) for the
Integrated Advanced Microwave Sounding Unit-A (AMSU-A) A1,

14. SUBJECT TERMS 15. NUMBER OF PAGES

EOS
Microwave System

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

19 SECURITY CLASSIFICATION 20. LIMITATION OF
OF ABSTRACT ABSTRACT

Unclassified SAR

NSN 7540-01-260-5500 Standerd Form 208 (Rev. 2-89)
Prescried by ANS! Std 230-18

208-102



53-301-298

FEDERAL ACQUISITION REGULATION (FAR)

GENERAL INSTRUCTIONS FOR COMPLETING SF 288

The Report Documentation Page (RDP)is used in announcingand cataloging reports. It is imgomm that this information be
{consistent with the rest of the report, particuiarly the cover and titte page. instructions for Hi
{foliow. It is important to stay within the i i

ing in each block of the form

nes to meet optical scanning requirements.

Block 1. Agency Use Oniv(Leeve blank)
Block 2. Report Date. Fuil publication date inciuding day,

month, andyear, if svailable (¢.9.,1 Jan 88). Mustcite at least
the year.

Biock 3. Type of Report and Dates Covered State whether
report is interim, final, etc. if applicabie, enter inclusive report

dates (e.g., 10 Jun 87 - 30 Jun 88).

Block 4. Title and Subtitie A title is taken from the part of the
report that provides the most meaningful and complete
information. When a report iprepared in more than one volume
report the primary title, add volume numberand include subtitie
for the specific volume. On classified documentsentar the title
classification in parentheses.

Block 5. Funding Numbers To include contract and grant
numbers; may include program element number(s), project
number(s), tasks number(s), andwork unit number(s). Use the
following labels:

C - Contract PR - Project

G - Grant TA - Task

PE - Program wu - Work Unit
Element Accession No.

Biock 6. Author(s). Name(s) of person(s) responsibie for
writing the report, performingthe research, or credited with the
content of thereport. if editor or piler, this shouidfoliow the
name(s).

Biock 7. Performing Organization Name(s) and Agdress(es),
Sell-explanatory.

Block 8. Performing Qrganization Report Number, Enter the
unique asiphanumeric report number(s) assigned by the
organization performing the report.

Block 9. fin nitorin en )
Address(es) Self-explanatory.

Block 10. Sponsoring/MonitoringAgency Reports Numbet (if
knowr).

Biock 11. SupplementaryNotes, Enter informationnot included
elsewhere such as: Prepared in cooperation with ..; Trans. of
...; To be publishedin ... Whena report is revised, include a

statementwhether the new report supersedes or supplements
the older report.

Block 12.a Distribution/Availability Statement Denotes public
availability or limitations. Cite any availability to the public.
Enter additional limitations or special markings in all capitais
(e.g.. NOFORN, REL, ITAR).

DOD - See DoDD 5230.24Distnibution Statement on
Technical Documents

DOE - See authorities.

NASA - See Handbook NHB 2200.2.

NTIS - Leave blank.

Block 12.b Distribution Code.

DOD - Leave blank.

DOE - Enter DOE distribution categories from the
standard Distribution for Unclassified
Scientific and Technical Reports.

NASA - Leave blank.

NTIS - Leave blank.

Block 13. Abstract. Include a brief Maximum 200 words
factual summary of the most significant information contained in
the report.

Block 14. Subiect Terms, Keywords or phases identifying major
subjects in the report.

Block 15. Numbaer of Pages Enter the total number of pages.

Biock 16. Price Code. Emer sppropriate price codeTIS
only).

Block 17 - 19. Security Classifications, Sef-explanatory. Enter
U.S. Security Classification in accordance with U.S. Security
Regulations (i.e., UNCLASSIFIED). if form contains classified
information, stamp classification on the top and bottom of the

page.

Block 20. Limitation of Abstract, This block must be completed
to assign a limitation to the sbstract. Enter either UL (uniimited)
of SAR (same s report). An entry in this block is necessary if
the abstract is to be limited. If bisnk, the abstract is assumed to
be unlimited.

53-86

Standard Form 298 Back (Rev. 2-89)




EENCDRP DOCUMENT APPROVAL SHEET

AcrR0OJeT
TITLE DOCUMENT NUMBER

Integrated Advanced Microwave Sounding Unit-A (AMSU-A) Report 10849

METOP Stress Analysis Report (Qual Level Random July 1996

Vibration) A1 Module
INPUT FROM: DATE CDRL: SPECIFICATION ENGINEER: DATE

113C R. Regehr 21 Aug 96
CHECKED BY: DATE JOB NUMBER: DATE
J. Kirk 26 Aug 96
APPROVAL SIGNATURES DEPT. NO. DATE
Responsible Engineer (R. Heffner ) Q H—Q/Q—L\LA- 8611 §-271490
AYAY]

Technical Director/Program Office (R. Hauerwaas)_[f’%ww—:mom 3%??/’9‘

Performance Assurance (R. Taylor) W\.— F22 Pl 5331 C(/Zf/fe

Configuration Management (J. Cavanaugh)\‘ CQ\M\,\,\@&LR(\ 8611 % '73[‘1 G

k

By my signature, | certify the above document has been reviewed by me and
concurs with the technical requirements related to my area of responsibility.

FINAL

RAELEASE (Data Center)

Please return this sheet and the reproducible master to the Data Center (119/8651), ext. 2231.

P.0. Box 296
Azusa, California 91702

Electronic Systems Plant CAGE/Facility Ident: 70143



REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering
and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for information Operations and Reports, 1215 Jefferson Davis Highway, Suite
1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE

July 1996

3. REPORT TYPE AND DATES COVERED
Contractor Report

4, TITLE AND SUBTITLE
Integrated Advanced Microwave Sounding Unit —A (AMSU-A)
METOP Stress Analysis Report, Al

6. AUTHOR(S)

R. Mehitretter

5. FUNDING NUMBERS

Code 481
Contract: NAS5-32314

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Aerojet
1100 W. Hollyvale
Azusa, CA 91702

8. PERFORMING ORGANIZATION
REPORT NUMBER

10849
July 1996

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

NASA Aeronautics and Space Administration
Washington, D.C. 20546-0001

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

CR-203620

11. SUPPLEMENTARY NOTES

Technical Monitor: S. Krimchansky, Code 481

12a. DISTRIBUTION/AVAILABILITY STATEMENT

Unclassified-Unlimited

Subject Category: 61

Report available from the NASA Center for AeroSpace Information,

800 Elkridge Landing Road, Linthicum Heights, MD 21090; (301) 621-0390.

12b. DISTRIBUTION CODE

crov5)/

13. ABSTRACT (Maximum 200 words)

This is the METOP Stress Analysis Report (Qual Level Random Vibration) for the Integrated Advanced Microwave

Sounding Unit-A (AMSU-A) Al.

14. SUBJECT TERMS

EOS, Microwave System

t5. NUMBER OF PAGES
235

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

18, SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

19. SECURITY CLASSIFICATION
OF ABSTRACT

Unclassified

20. LIMITATION OF ABSTRACT

Unlimited

NSN 7540-01-280-5500

— ——
Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. 239-18, 206-102




