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1.0 REFERENCES 

1.1 Jelco, Inc. Purchase Order No. 7651, dated 15 March 1976.  

1.2 Bechtel Power Corporation Specification Number 5023-502-5, 
Appendix 4F.  

1.3 Bechtel Drawing Number 53018-C, entitled "Control Panel Layout 
Chemical and Volume Control, Reactor Coolant and Reactivity 
Systems Shipping Section 3".  

1.4 Bechtel Drawing Number 53018-2, entitled "Control Panel Layout 
.. Chemical Control Shipping Section 3".  

1.5 Wyle Laboratories Test Procedure No. 3570, Revision B.  

2.0 GENERAL 

Although Reference 1.1 above is applicable to the testing of 
two control panel specimens, Shipping Sections Number 7 and 
Number 3, only testing conducted on the latter is discussed 
in this report. Testing performed on Shipping Section Number 7 
was described in an earlier report, Wyle Laboratories Test 
Report No. 54498, dated 31 March 1976.  

3.0 PROCEDURES 

3.1 Receiving Inspection 

Prior to testing, the specimen, Shipping Section Number 3, 
was subjected to a visual examination for evidence of shipping 
damage. Specimen identification information was recorded on a 
receiving inspection data sheet included in the body of this 
report.  

3.2 Test Fixture and Specimen Orientations.  

The specimen was fully supported on the test table by a rigid 
veldment of 12-inch structural steel T-beams. On this rigid 
base was welded a framework of four-inch square structural 
steel tubing. The specimen was placed on the tubing and 
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3.2 (continued) 
welded in place employing a specified weld pattern of two-inch 
long welds on eight-inch centers across the entire front and rear 

edges of the console. The bottom angle on each open end was left 
unsupported underneath the spans for the first biaxial test plane 

(X-Y axes). For the second test plane (Z-Y axes) the end struc
ture was supported underneath with four-inch square tubing. The 
open ends were not welded down, however. Additionally, in the 

Z-Y plane, the front and rear tubing lengths were braced (per
pendicular to the longitudinal axis of the tubes) to prevent them 
from behaving as springs.  

With the specimen in its normal upright position, its longitudinal 
axis was initially aligned parallel to the horizontal test machine 
driver axis. For the second test orientation the specimen was 
rotated ninety degrees about its vertical centerline such that its 

lateral axis was aligned with the horizontal driver. The specimen 
remained in its normal upright position throughout testing. Axis 
definitions are presented in Figures 1 and 2. The actual.setups 
are shown in the attached photographs.  

3.3 Instrumentation 

3.3.1 Accelerometers 

Twenty accelerometers were attached to the specimen near the 
mounting points for selected instruments in the panel assembly.  
The orientations were changed to suit each individual test run.  
The locations and orientations of each are shown in Figures 1 and 
2 and Table I. These accelerometer data were recorded on a 
galvanometer recorder system for each test run.  

3.3.2 Strain Gages 

Eight strain gages were mounted at selected points on the speci
men. Gages arbitrarily number'ed 1 through 4 were mounted on the 
panel face at locations shown in the attached photographs. Gages 
5 through 8 were mounted vertically one and one-eighth inches 
above the floor line on the rear structural members. Number 5 
was located on the front face of the rearmost vertical strut 
located between the two center doors., Number 6 was on the left 

face of the same strut. Number 7 was 'on the rearmost outer
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3.3.2 (continued) 

surface of the leftmost structural angle. Number 8 was on the 
front face of the rearmost and leftmost vertical strut. These 
latter four gages were not photographed.  

Strain gaga data were recorded employing a signal conditioning/ 
galvanometer recorder system.  

3.4 Functional Testing 

No electrical functional tests were conducted. The specimen was 
simply assembled with dummy instruments fabricated by Wyle Labor
atories. For the middle left section of the control console, the 
dummies, composed of wood, masonite and steel, were designed to 
simulate the weight, center of gravity, and mounting method for 
each instrument at its proper location. For the remaining sec
tions of the console face, no attempt was made to simulate the 
center of gravity or the standard instrument mounting method, 
rather only the total instrument weight for each general panel [0 location was simulated. The dummy instruments are shown in the 
attached photographs.  

3.5 Seismic Testing 

[3.5.1 Resonance Search 

The specimen was subjected to sinusoidal sweep testing in the 
frequency range from 1 to 35 to 1 Hz. A logarithmic frequency 
sweep rate of one-half octave per minute was employed at an input 
level of 0.2g peak.  

This type test was performed uniaxially,in the three principal 
axes, one at a time.  

3.5.2 Random and Superimposed Sine B'eat 

Following iterative"bare table" motion 'alibrations the specimen 
was subjected to biaxially applied random motions withbiaxial 
sine beat motions superimposed at specific frequencies.  

The biaxial random motions were amplitude controlled with a series 
of adjustable attenuation one-third octave bandwidth filters whose 
center frequencies were tuned to frequencies in one-third octave
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3.5.2 (continued) 

increments from 1.25 to 35 Hz. Ten oscillation-per-beat sine beats 
were superimposed on the random excitation at frequencies of 1.6, 

2.0, and 2.5 Hz. Twenty oscillations-per-beat sine beats were 

employed at 1.25 Hz.  

One, three, four, and five beats per frequency were used for the 

1.25, 1.6, 2.0, and the 2.5 Hz test conditions, respectively, with 
a two-second interbeat delay in each case.  

Each test run consisted of thirty seconds of random excitation with 

the aforementioned appropriate sine beat excitations superimposed.  

A separate test run was made for each of two sine beat phasing con
ditions: i.e., the horizontal and vertical testmachine drivers in 

phase and the two drivers 180* out of phase. The horizontal/ 
'.vertical random waveform excitations were phase incoherent.through
out the testing sequence.  

The test response spectra were determined with the use of a shock 

spectra analyzer, tuned in one-third octave frequency increments 

from 1.25 to 100 Hz. The data were formatted in plots of peak 
acceleration versus the incremental frequency.  

3.5.3 Test Sequence 

-The detailed sequence followed in the conduction of the test is 
-given below.  

3.5.3.1 Calibrated the biaxial seismic input motion so that an analysis of 
the random signal and the four sine beats enveloped the required 

response spectra.  

3.5.3.2 Installed the specimen into the test setup as previously described.  

3.5.3.3 Installed the instrumentation which is called out in Paragraph 3.3 

and verified that it was being recorded on an dscillograph.  

3.5.3. 4 Conducted a sine sweep resonance search in the longitudinal axis 

.as detailed in Paragraph 3.5.1.  

3.5.3.5 Conducted a sine sweep resonance search in the vertical axis.  

ti 
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3.5.3.6 Input the 30 seconds of biaxial seismic motion as detailed in 
Paragraph 3.5.2, with the 1.25 Hz sine beat superimposed; first 
with horizontal and vertical drivers in phase and then repeated 
the test with the drivers out of phase.  

3.5.3.7 Repeated Paragraph 3.5.3.6 only Input ta sine beats at 1.6 Hz.  

3.5.3.8' Repeated Paragraph 3.5.5.6 only input the sine beats at 2.0 Hz.  

. 3.5.3.9 Repeated Paragraph 3.5.3.6 only input the sine beats at 2.5 Hz.  
Reoriented the specimen so that its lateral axis was parallel to 
the horizontal axis of excitation. Reoriented the appropriate 
accelerometers to coincide with the horizontal excitation axis.  

3.5.3.10 Conducted a sine sweep as detailed in Paragraph 3.5.1 in the 
horizontal axis.  

3.5.3.11 Repeated Paragraphs 3.5.3.6 through 3.5.3.9.  

4.0 RESULTS 

4.1 Receiving Inspection 

Inspection of the specimen revealed no visible damage due to ship
ping. Receiving inspection data and specimen identification are 
shown on a following data sheet.  

4.2 Test Fixture 

No visible evidence of fixture or mounting method anomalies occurred.  

4.3 Functional Tests I, 

No visible anomalies occurred in the dummy instruments or in their 
mounting methods.  

4.4 Seismic Tests 

4.4.1 Resonance Searches 

Resonance behavior, defined as an output/input acceleration ratio of 
at least 2.5 to 1, was evident in the lateral axis test data only.  
These frequency and response results are shown in Table II for each 
accelerometer displaying a resonance or resonances in its output.
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4.4.2 Random with Sine Beats 

4.4.2.1 Test Response Spectra (TRS) 

The required response spectra (RRS) were enveloped by the TRS, 
for each s.ne beat condition, as shown in the attached plots.  

4.4.2.2 Instrument Location Accelerations 

The maximum instrument accelerations, as determined from galva
nometer recordings of response accelerometer data, have been 
tabulated for each accelerometer. Table III is such a tabulation 
for the 2.5 Hz (out of phase) sine beat seismic test condition in 
the Z-Y biaxial test plane.  

The data represent peak response accelerations for the peak.  
table accelerations given. Since no response data have exceeded 
2.5g, the requirement for less than 3.Og peak response is met, 
particularly when consideration is made that the inputs were 
significantly higher than those from the required spectra.  

-Only the 2.5 Hz sine beat seismic contition need be tabulated 
since it represents the worst case output/input amplification; 
i.e., it is the sine beat frequency closest to the first cabinet 
xesonance frequency of 7.8 Hz. This-rationale is valid since, 
from the galvanometer recordings, it is evident the peak input 
-acceleration is-derived from the sine beat input, not-the random 
background excitation.  

4.4.2.3 Strain Gages 

No significant strains were measured throughout testing. The 
maximum strain recorded was on the order of 400 microinches per 
inch on gage Number 7 for the X-Y axes plane only. No other 
gages showed any measurable st'rain throughout testing. For the 
case of simple uniaxial strain in mild steel, 400 microinches per 
inch strain corresponds to 12,000 psi etress; far from its yield 
stress of approximately 45,000 psi (C1015, hot rolled I-inch round).
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TABLE I 

ACCELEROMETER LOCATIONS 

(See the attached photographs and Figures 1 and 2 
for the locations) 

Orientations for Each Test 
Accelerometer Resonance Search Seismic Test 

Number x y Z X-Y Z-Y 

3 X Y Z Y Y 
4 x Y z Y 
5 X Y Z y 
6 X Y Z Y Y 
7 X Y .Z X Z 

8 X Y Z x Z 
9 X Y Z X Z 

10 x y z x z 
11 X Y Z x z 
12 x T z x z 

13 X Y Z X Z 
14 X y Z x z 
15 x y z x z 
16 x T z x z 
17 Y Y y Y Y 

18 X X z X z 
19 Y Y Y y Y 
20 X X Z x Z 
21 X Y Z y* y 
22 x y z Y* y 

Were in the X direction for both 1.25 Hz sine beat seismic 
test runs.  

I .if* 
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TABLE II 

LATERAL AXIS RESONANCE SEARCH DATA (Z Axis) 

Maximum Response 
Direction Accelerometer* Frequency (Hz) Acceleration (R peak) 

Sweep Down 8 7.8 1.8 
10 7.8 1.6 
10 9.0 1.2 

8 10.5 1.0 
10 22.5 0.9 
10 35.0 1.3 
8 35.0 0.7 

Sweep Up 11 10.0 1.0 
10 10.0 1.2 

9 10.0 0.7 
8 10.0 0.9 
7 10.0 0.7 
6 (Vertical) 10.0 0.6 
5 (Vertical) 10.0 0.6 
4 (Vertical) 10.0 0.6 
3 (Vertical) 10.0 0.6 

Sweep Down 20 9.0 0.9 
18 9.0 1.0 
16 9.0 0.9 
15 9.0 1.2 
14 9.0 1.0 
13 9.0 1.0 

.20 10.5 1.0 
18. 10.5 1.0 
16 10.5 0.9 
15 10.5 1.0 14 10.5 0.8 
13 10.5 '0.8 

Sweep Up 22 (Vertical) * 35.0 0.6 
21 (Vertical) 35.0 0.6 
20 20.0 , 0.5 
16 20.0 0.5 
22 10.0 '0.8 
21 10.0 0.8 

S 20 10.0 *1.5 
18 10.0 1.3 
16 10.0 1.2 
15 10.0 1.5 14 10.0 1.2 
13 10.0 1.2 
.12 10.0 0.7 

Al mounted in the lateral direction except where noted.
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TABLE III 

PEAK SEISMIC RESPONSE 

Acceleration 
Accelerometer . Peak Response* (g) 

3 (Vertical) 1.9 
4 (Vertical) 1.9 
5 (Vertical) 1.9 

6 (Vertical) 1.9 
7 2.1 
8 1.9 
9 . 2.0 

10 2.1 
11 2'.  
12 1.4 
13 1.9 
14 1.9 
15 1.9 
16 1.9 
17 (Vcrtical) 1.4 
18 2.1 
19 (Vertical) 1.4 
20 2.2 
21 (Vertical) 1.9 

22 (Vertical) 2.5 

* At the 2.5 Hz sine beat condition (in phase) in the Z-Y axes 

plane. Lateral input was 1.7g peak; -vertical input was 1.4g 

peak. All accelerometers were in the lateral direction except 
where noted.  

I
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DATA SHEET 

Customer Jnh No. 4 F 
Dat. 6 -/57 7A 

RECEIVING INSPECTION 

No. of Specimens Received: 

Record identification information exactly as it appears on the tag or specimen: 

Manufacturer 

Part Numbers 

How does identification information appear: (name plate, tag, painted, imprinted, etc.) 

Serial Numbers:_ 

Examination: Visual, for evidence of damage, poor workmdnship, or other defects, and completeness of identification.  

Inspection Results: There was no visible evidence of damage to the specimens unless noted below.  

If additional space is required for serial numbers, use an additional page, or reference first functional test data 

sheet (if applicable).  

InspeCted By_______________________________ 

s Sheet No. of 
. Approved Date: 

W-614 
O.C. Form AoDroval
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Transducer S/N /0?~Control (9), Response 

Full Scale L2~G Cal Voltage MVPK/ I.CG 

Mode /M9 ~Specimen C/TO PA16 L 

Operator _65A . P/40eSI& 

Date '6 .Polarity 0..±. :r Axis of Test X% Y 
PAS&P77C 41. RESPONSE SPECTRA Al 0/000.fi 

2 3 4 S 6760910 4 4 669 10 3 4 6 473a9111 

~~...... ..... 4-,* 

+1 41 
4 4r. -, 1 1- ,1 7 ijj_ 

nt.j III 17 

-- .. -
' -SI - 1.  

17 Ti T- + 
-.........----.-.-

___ _ 

-' 
- --.- ,-~.

Tit 

~ -- 
~ t 

01 .T t_'_ 

-1- 1 i Ht t4+ 4- T 

1174 *7 1 
2 0 REUEC 10020



WYLE LABORATORIES . Report No. 14 

Customer' 7ALCdU C- Job No: Z9Y98 Page No.  

Channel Identification: T/R g....... Trk. No. ___________Accel. No.  . ~ransducer S/N I/ ~ Co~trol 0(), Respons I e 

Full Scale Cal Voltage bMVPK/ 1A0 G

Mode PP "Zk Specimen' . vrK.L-L__LZI 

Operator_____ P/N 2CR ~ _ 

Date AC Polarity.± 0 -!" Axis of TestKZ 

# OR/ e4&r4L REPNESPECTRA 

1, iI T ill111 1M -4 

. . . . . .. .I . .  

Za T 

- 1,! 1 iiT1

- -4 

Hid 

3 1* _ 1 
H!rI I IIIII I _ II ; 

*~7; 

-j j 
200 14



WYLE LABORATORIES Report No. 549

Customer .1'C Job No .~± PageNo. 27 

Channel Identification: T/R ......... L....... Trk. *No. 2=Accel. No. 2..  

Transducer S/N /0Control ()(), Response.  

,4 .Full Scale L..G Cal Voltage..5f0 '..MVPK/ 440 G 

Operator 6'0 Moe~ /99 ~ ~ ~ / ~ ~ f S1 

Date oaiv0AiofTs 

L~erT/C4. 0EPOS SPECTRA 

[I 0.0 2 10 55a a 9 10 3 6 7 a vi 3310 

t~ t I T -4 

77 7i.~ 

F-t -!1- 7- - A _ _ _ _ 

21 _ _ 4 

-p-i-- _ _ __i 

E ..  

I .- 77:4 ....  

4.14-. 7; 7 -

___ .1. I.-L)NC N 0020



WYLE LABORATORIES Report No. 49

k Customer Job No. Page .N. 28 

[ Channel Identification: T/R - ---- Trk. No. __________Accel. No.  

*ransducer SIN -'7 Co~troI 00') . Response.( 

Full Scale G Cal Voltage . ~ .MVPK/ hOG 

LMode A Aek'Specimen . COr47,L P09 Z_ 

Operator 1411P/N2 29 5Z~ ~ 

k. Date . Polarity... Q Z Axis of Test _______ 

MORlerAT'4L RESPONSE SPECTRA 6(4 
20 . 41 17S 10 2 8 4 S 87 6 10 '1 6 1 a via8 

I-i- S 

1 .1 L 

j I I 9*j 

.4- . ..  

E 7I 

II.. 4.4 

4- 

TET ,. - _ 

24 f '10L FRQUNC ; -. to. 20



E WYLE LABORATORIES Report No._____ 

Customrer Job No. Page No. 29 3 

Channel Identification: T/R .. L........Trk. No. 2.Accel. No._______ 

Transducer S/N /0 'Control 00(, Response 

Full Scale 1P Cal Voltage 5- 1.PK 40 G 

Mode Specimen A, P9VE L 

Operator -nv P/N ___ ___ 

Date . Polarity...~ OS~ 2  Axis of Test ______ 

ZE 77 CW4 RESPONSE SPECTRA. 5/. O C > 
[/ 0 02 3 4 5 6 7 a 9 10 2 9 7 8 1 10 2 3 4 * 7 a I 

IT.I7.  
iS T-1% 

U ~~ ~ z;~iH.272~7::4~.. 17 ___ ____ 

2 -. ~ -H 

-~ ~ tz 7.....______-.,---.I--I-...........  

1- -H t- =-- r

E 71

2 tO FREQUENCY RZ 10 2



r WYLE LABORATORIES Report No. 544 98-1 

Cu stomer & 4 Job No. Page No. 30 

[ Channel Identification: T/R ......... Trk. No. ___________Accel. No.  # ransducer S/N /? CoAtrol (XDResponse

Full Scale ./ . G Cal Voltage 56C) MVPK/ A, 0 G 

Mode POIA g Specimen . eO0rgOL. PAQpZL 

[ Operator oL& '0 P/N _2___S/__3 

Date -71YZC Polarity -It- Axis of TestX

MORI e4v~A14Y? RESPONSE SPECTRA AHlf( 
L'Io 0 3 4 3 6 7S a 21 3 4 S 6'7 30 2 IQ 4 /567 8 vi 

i 
L..f. I- - - .- . - -

T

7TT 1!1 

I. I. I IL 

I I ~~j** 1 -~-ZZ--, 

=z:4.  

1" I I i iI I 

7. 7 A::+ 

l a-1 - . - 4 .
-r - -r r i 

- M l -7 t tr-i- 1 

2 10 FREQUENCY 100 200



r WYLIE LABORATORIES Report No. 54498-1 

Customer -COJob No.A ±q Page No.  [Channel Identification: T/R /. .. Trk. No. .2,_________ Accel. No. _________ 

, Tansuce S/ ~Control 00, Response 

Full Sca le LrO G Cal Voltage MVPK/ /10 G 

Mode Specimen AWERL P9i/~ L 

r Operator -- p--- P/N 2CR~ 5'j 6*, _T1 ( 
L Date Polarity...±. 0 Axis of Test 

W=.EP7T/C4L RESPONSE SPECTRA lA 
-,/O o2 .3 4 5 678. 910 2 4 6 1 10 6 3 4 8 68812 

at _f, M 111 

- ~--- ~ ET_ 
_ 

~~~I. ~ i -4- ,-. 

---- ---- 4 -' 

4_ __ _ -7-1 

-~ ~~ _ _ _ 7 - - -
U~_ H____ 

7B T 

_t T I F- 1 '7 F F -Ti T 

+* +:I T_ ~ _ _ _ 

I~'i I 41i I+r

) 2 I10 FRIOLtXNCY AI2 0 001C



3 WYLE LABORATORIES - Report No. 54498-1 

E customer - Job No. 5~4 8Page No. 32 

CanlIdentification:. T/R Trk. No.___________ Accel. No.  

ransducer S/N 11 71 Co~trol L(). Response() 

[ Full Scale &0- Cal Voltage. 5O60MVPK/ 1h 0G 

mode Specimen 

r Operator 79 P/N I (E 5/ 3) 

Date 71~ -~" Polarity ... ± Axis of Test 

2~ MRZ~rQ RESPONSE SPECTRA/4'k;18 912 S414710 84 *9I 

I I 

li L, 11#4, 

1 1I.I 

-7 - II Ii I I I I I i i I I 

T , ... . .......  

H 
0 1 7-1* 1 

I IL i t 

M ,H t1I I I1jI: I:t 
* rr -- .,II K; _i __l T74 ** ii 

[O .L : 2I IO -FIE:!:ItY v



r WYLE'LABORATORIES Report No. 549

Customer -eC)Job No. Page No.  

Channel Identi fication: T/R L -..... Trk. No. _ __________Accel. No. _______ 

Transducer S/N 0 I Control 00), Response 

Full Scale Z P4 Cal Voltae -'",MVPK/ '44 G 

Oeao..AL. Mode ~ e'Specimen 1 3 NCOAl 7ROL PAIVC2 

Date Polarity ± Q SECR Axis of Test 

L/EeR/'C/-44 RESPONSESPCR 
102 3 4 5 6'76a9110 2. 4 a 6 78a61s 2 S 3 

44 . ... L7...  

7______________________________ i :;.;.I..1-j1..-j--I.I., 

-t- ., _;7 _ _ _ 

HL 2 Z _ _ _-4 _ _ _ _ _ _ 

iMti 

ITI 

j-.4JbW 
2'L 7r tl1 _________Ki t*-i 

10 100200 t



r WYLE LABORATORIES Report No.549

L Customer _mJ&4 Job No. ~9 ,'Page No. 34 

[ Channel Identification: T/R -.z2 --- Trk. No. _ __________Accel. No.  
,~ " 'Cot~trol ResponseI 

(ransducer S/N Gepn [ Full Scale 0 Cal Votg 60t! -MPK h 

Mode 'A149KSpecimen .______ 

Operator .. PN C',5'/(3 

Date 7tZ~~ Polarity .. ±...QAxis of Test ~ 1 

140. //~oze eAjqL- REPONS E--CTRA /,2s4'. T7 
02 3 4 6 6 7Sa910 2 5 1 1 ie0 2 3 4 5 6751 l 

- .- . - - ....- .... .... .~ .. . . * - .- .6 

'--4 -- ,~ ~ . ............. _ _ _ _ 

[I~~~~- I__ __ _______I___ 

H 

-4.I 

=.T 

L ____ 

___+4 

21 0 FREOLENCY He.' 100 200 C



WYLE -LABORATORIES Report No. '49

[ Customer J Jo b No. A ~ .Page No. .3 

Channel Identification: T/R .1.........Trk. No.2 Accel. No. _______ 

Transducer S/N f'O.! Q Control (9), Response( 

Full Scale 1P Cal Voltage -17706 .MVPK/ G 

I. Mode ~/9 Y'Specimen CATOLPP9v "C L 

Operator 4 a 'lP/N 2CiZ-5' , -5'/( 
Datea- Polarity Q... Axis of Test Z.  

VE! R / CWI. RESPONSE SPECTRA A 2'zs /(4 
2 3 5 7 a9 1 2 a1 1 '2 4 / 

641.  

[ _ _ _ _ _ _ _ 4.1Z_ 

, , ;., L - .k, 

-4 +4 . .... ........ .  

-1 - -----

7:-4 L 

.'4 

1 H,- H V1 _ _ _ __. 11 

FREQENCYANZ100 200



r WYLE LABORATORIES Report No.549
I Customer .f-g-*42Job No. 5 49 Page No. 36 

F Channel Identifica tion: T/R 1 .. Trk. No. _____________Accel. No.  

Lransducer S/N 7 Cofitrol 0X0, Response. ) 

Full Scale G Cal Voltage MVPK/ IP 0 G 

Mode PAf4 Specimen eOVf~pL PQMAL

r Operator P/N ~CR 5&,Zy5 S/3 

Date LL L~ Polarity .± Q 5~ ~ Axis of Test _______ 

F H~~OR,*eAT.QL RESPONSE SPECTRAlb4
[" l02 3 4 a 6 76a9.10 2 a 4 5 67 a9 2 3 4 5 67 5 v 

M44 

-- C 

-- I. L~ I H I 

-zi~ T~ititht14f1fIIIl~III 

2--I 

-7 , '141, 

-~*~- ___ ___ 4 

r~ii'1  2 

ERQEC Ir.



-WYLE LABORATORIES Report No. 54498-1 
Customer a FOCO Job No. 1 Page No. 37 

Channel Identification: T/R / Trk. No. Accel. No. ____ 

Transducer S/N / O 3 Control (X), Response 

Full Scale /P& G Cal Voltage . M MVPK/ /0 G 

Mode PR AfflA' Specimen L 

Operator 70 P/N 

Date l 27. Polarity Q Axis of Test 

V EC/C 4I. RESPONSE SPECTRA * * 
ApLt 2 3 s4 5 vas a a02 4 as vas 7 a9 

- r 

.. t---

~- - -+- 

IT 

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

of7 

10 R E Q U EN C Y i 1 00 0 1 0f



E WYLE LABORATORIES .. Report No. 54498-1 

Custoe -.Job N .o. elPage No. 38 

r Channel Identification: T/R .1.......Trk. No. ____________Accel. No.  

*Transducer SN 1 ' Coz~troI (X), Response.C 
1 TWFull Scale G Cal VotageS ...... MVPK/ It 0 G 

F Mode PAM~ "Specimen 40NMO7e 40A PML 

- Operator eA2P/N 2. CI?- 5 -757 (.0.) 

R/~OATA'LRESPONSE SPECTRA/.'I ~ 2 
2 3 4 5 76a9110 2 3 4 G 1 7 0 1 2 3 5 6 S7 6911" 

F~vJ.  

1 *1 I L 

I I* I lit 

T7 , Ii- -11- II 

z 1 II r',I___________ 

7~. - 1 1 -7 

- /7

_1"TT_ _ 11 - . 4 _ _ _ _ T 
S----..-.--- .

_____T_ 

1-rm M_______1111 j -T1T

2 FREM~cyHZ. 00 2



[ WYLE LABORATORIES Report No. 54498-1 

Customer JLLOJob No. f ... Page No. 4 

FChannel Identification:' T/R . Trk. No. ___________Accel. No. ____2 ___ 

Trnsucr /N________________Control 00,. Response 

Full Scale L~G Cal Voltage 2., 0j...MVPK/ A40 G 

Mode ~~A)Specimen Ce~oC47,L PA/E L 
Operator P/N 

Date Polarity 5'... Axis of TestiFiiI7 

VZe/C4I..- RESPONSE SPECTRA /, - -b~.~ 

z

- -4 4; i4- 

1W I..;f I -_ _ _ _I__ _ _I__ _I__ _ _I__ _ _ _ _ _ _ _ _ _ 

_4: 

-j 

E_ _ x 4t~ . ~ 

S -Il ~ ~ 1 4~~ 

-7

- 421.= -. _ 

PI r_1 7T tH.17 

-21-.~ -RGAC AZto



WYLE LABORATORIES Report No. 54498-1 

Customerm.L-1 Job No. 5-llPage No. 40 

Channel Identification: T/R -/ ---- Trk. No. ____________Accel. No.  

ransducer SIN 7r] ? Coi~trol CC.Response

Full Scale G Cal Voltage :0. bMVPK/ I'£G 

Mode Specimen eM?/p~!L 

Operator -e-~d--450 P/N CR

Date ('P'1 Polarity Q2±. ~Sa Axis of Test ~ 

Hop, a eiv 7 *L RESPONSE SPECTRA ~ ~ '' 
2 3 4 5 6 7 a 9 10 2 5 4 6 4 7 1 9 10 3 4 6 6 7 

i i h 7, 

- T- 7 1. ..--.

77 ' j 4 '* 

77' 'T 77j 77 !77:=___ _ _ _ __ 

SH4 -- I 

_ _ -- -----

77 ._ _ .....  

1- .- - --. . -

--I 

r~~~~7 _ 1 _____ 

IT: 7 
-7-7.,

7 .*r

2 t0 F PEQ0Ur'N CY H 10200



L WYLE LABORATORIES Report N2 

Custome ...... Job No. -5-418.. Page No.  

Channel Identification: T/R L. . Trk. No.___________ Accel. No.

,Transducer S/N _____ Control (9) Respons-:, 

Full Scale L4r2..G Cal Voltage -TeC MVPK/ G 

Mode A''A!LIZ.Specimen e'':! 
OeaoAr ZP/N . ! : 

Date 4~r L Polarity ±.. . ~Ai fTs 

( EEAE T/ C'OQ. RESPON'-SE SPCT o fi 
/ 0 02 3 4 5 6 17a9 10 2 4 6 6 786 9110 

I -- 4 

--- I 4-, 

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

T' 
=j 

vLAfL.

0-->. 4- _ _ __ _ 

-. 7---- . J_ _ 

jIZ T ' 

44 

t I

2~~I 10 FRQUNY 0



WYLE LABORATORIES 511d Report No. 54498-1_ 

Customer mZ_________ Job No. S49 Page No. 42 

{Channel Idontification: T/R -~--~ --.-. Trk. No..___________ Accel. No.  

,*Transduccr- S/N Z/ 7 Coi~trol O),Response 
WFull Scale Z4 Cal Voltae L-..2MVPK/ It 0 'G 

Mode .e--~vSpecimen e41_________ 

Oerator .2L!~P/N 2CR-3~ ( 
Date Polarity -'' Q.___ Axis of Test A 

Ho/ S414'.L RESPOL1,SE SPECrP.A ~ .0: 
1/ __02 3 4 5 6 1 6 9 10 2 3 4 0 a 7 6 v910 2 b 4 6 7 e 9~ 

__ ~~- - --------- t-. -- 

1-: 

+ -*~ ----------- __ __ __ __ _ 

7-ri 7 tZ rF97- Tr-

~T~-

4 ----4- -.  

1 _ _ _ 7_7__ _7_!7 i.~ _ _ _ _ _ __._ 

ii ~ ~ ~ ~ ~ ~ ~ --- L .L L ~ . ___ _______ 

___ ---------

04 Th _7 _ 

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

It II 

to FREP[NC H,20



WW1LC LIOUtMIUMI.i~ Keport No. J2t-0 

Customer Je-oJob No. Page No. 43 

Channel Identification: T/R L. . . Trk. No. _ __________Accel. No. _________ 

Transducer SIN y ' Control ($,Response 

* Full Scale C-2' G Cal Voltage ~ .MVPK/ A Q G 

Mode /P'Specimen 'A/.P~/ 

Operator A~ .P/N 2ge"Z- ' 0,- C.  

Date 4 : U Polarity .±.Q & Axis of Test 

.IE Z77C RESPONSE SPECTRA .0f.  

3 4 5 6 7 a 9 10 2 3 4 a £ 7 a 91 2 3 4 I6 7 6 1~ 

7._________ 

-4 -- 4- 171- _ _ _ 

11 T4 ___ 

7

-1-7 T- -- 
7' -A 7- 7

---------
i -- - - - - -- - - . .  

zM

L wt---zi------------4- j--4H

,- -- vr 1-77 '1 r' TT7 n, rr--:-rr - . :-d 
I,,I '. I 1 7 , 1 , 

-17 7 T .- -- I--, 

- .1 :: 4 _____ 

E =Z
0 _ _ ___ _ _ _ _ 

U- I-.. 7 _ _ 
7:j 

2 .10 FREQUENCY lNZ .. cx 200 --



WYLE LABORATORIES Report No.. 54498-1 

Customer-a2'£ Job No. ~L .. Page'No. 44_____ 

Chanr.i- Identification: T/R 1 - .Trk. No. ____________Accel. No.  

Responne.( 
ull Scale A0 Cal Voitag..VPK 16-0 N1 vG 

Mode CL-S pec c n e4 *v__ 

Operatr.t" t PN2/-5, s 
D a te 6- ?ZZ76 Polarity .1..Q ..2Zz(2 Axis of Test _______ 

MC1,01 C-4 AVZ RESPON 5E SPECTRAIA 
2 3 4 5 6 7 8 910 2 4 5 6 7 6 1 10 2 3 4 t a 7 1 9i 

4- -F.  

=d= -Zj21~ = ....  

H-=~ 

-i4
-T-71 -. -7 1- ..  

71 E..,... . 112.l 

~--4 -i--. -- ____ 

_ _7 --"7:7 7 

4- _ _ 

I~~ ~ ~ ~ ''11 11 T Tr 7 

-1" 71 _5 1- t 77-, 

T r L_ I__ _ __ _ _ _ 

0. .. * * , . . . . . . ___ -7-7___ 

41 1 4_ _ 

T -,I 

1"' 
2h~ V0 1F r 0 0



WYLE LABORATORIES Report No. 5440/__ -1 

Customer ~ -Job No. Page No. 45F 

Channcl Identification: T/R /......Trk. No. _ __________Accel. No. _______ 

Transdiucer S/N -___ ___ Control N"), Rcsponsc 

FuI' Scale 147 G Gal Voltage ~ .__MVPK / ....... /OG 

Mode i Specimen cO/TYO 2r 

OpertorA f; I-"vP/N 59 60 -:5 

Date Polarit 4' _.'~~ .7)Y Axis of Test __-j_____4__ 

t.#27YVLRESPOINSE SFLECWA 

/cf2_1 3 4 5 6 7 89 10 3 4 ( 17649 102 4 -9 7 a9 1: 

-7 1.. .__ __ 

L__..~- . 4-4 

-7 1 I 

---- ---- --

4... .. ...... .. .. ... .. .. .. .. .. .. .. .  

t 
Alf -7 17 -----

~1-7 

I~. . .........- i 4" . .: ._ - 1 ,, ~- - - - .. -__ .a_-_ ;.__ ..  

Z~~ .i .__ .j ...

ZY -± -F-1-- ' - Z' 2004



r WYLE LABORATORIES Report No. 549

Customer .~~-~~-.-Job No. S9'9 .Page No. 4 

Channel Identification: T/R 1..-Trk. No. ________Accel. No.  

rarnsducer S/N ZZ 7 /Coi~trol ~) Response, 

Full Scale /00 -G Cal Vc t-aga -I IVK 'G 

Mode A2/ I-Specimen . 7WP/V

Operator AA/0Q..L P/N ~Zi-?5"05/1 

Date Polarity -7..±- Q) 5:21 Axis of Test 

No0VT-OV774L R ES PONSE S P ECT PA e 4= t
2 3 4 5 678a9 10 2 3 4 6 6 78a10 2 3 4 5 6 99 

...................... ].......... , 

7=1- -- ---- __ 

7

71 " r 7. .~ . ......  

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

7-47 

_ _ _ _ _ _ _ _Wj- . Q . .~ ...... ~2 ..... .  

I 71 I 
1777- ..Q C ... i7 77



WVYLE LABORATOMES Report Nc 

Customer Job No. 52q- '~ Page No.  

Cha-nnel ldentificanticn T/R /. . Trk. No. _ __________Accel. No.  

Transducer S/tP, ContrG!I(c)! Respons-.  

Full*Scale LZ~ G Cal 'V oltage oc -mivpiv eVPK/ 

Moe, . 2 !. Spleciren 

_____ 
P/ 2(C' ~ 

OperatorP/ 

Date 6 , '76 Polarity Q-..0.a & Axis of Test .Z 

2 1 4 5 6 78a910 1 4 a I 71 O 2 1 

F74 1O2~ 2________1'.____t____-7-1 
.1 

7- 
_ _ _ __l!:47 ' 

-f -~ 77 

-1-4 

< 2. .....~5L 77 

7 " ______ 41'___ _____ 

-j ---
_ _ 

___ -7t.fIL z z~~:-i ~ ;k j 4-::h: 

__ __ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

L. ~ ~ ~ ~ 1 1.... _77____ ~ ~-4 

________I_'__~.....................................  

71 -7~ 
_M 

0-- E; 

E 1 1 -,:4 

~ ~j-~ ~i77___ 

10 FREOUrrNC'y Bz-



SEIEN JOB NO.

CUSTOMER DATE 

PART NO. - - - - -- _TEST BY 

S-N---- ITNESS __ _____ 

WYLE LABORAfORIES TEST: 4 7A' /*7 /.F C 

MODEL WYLE CALI13RATION 
EQUIPMENT MANUFACTURER NO. RACG NO. LAST DUE ACCY.  

- -,/-".9 -

o oD? 

o -le J___o_______Ma ___fy~ ~t //I ,j- o R/o~ __ __ _ __ _ __r_ v__ _ _ _ A' 

/-c/// 4f -7'0A/o - t r -//tk 

__,sy/' _////o ;s z 7 e_ 

///our A///7V0 ,ro (;r -r-7. .

____;_____ /Pr T weo,e.f * / Apr __ _ __ A*? _ _ _ _ __ 

_ __-_//_ _ _ -C_ _ _ _ _T _ __o_, ,?.2_ _2. _/_ F - _ _ _ _ _ _ _ _ _ 

//UI ' ' _ 

C ~ s'~)1;c4.'7.~(:2//f - . Z/o.ge. /*.-<. ;.r ,.I/ s / f 

7/<?&FX/o -7-17.r 4/,



SPECIMEN JOB NO.  

CUSTOMER DATE 

PART NO. TEST BY _D __ 

S/N WITNESS 

WYLE LABORATORIES TEST: Sets . \e V - we ~/w 

MODEL WYLE CALIBRATION 
EQUIPMENT MANUFACTURER NO. RANGE NO. LAST DUE ACCY.  

_Eo hmi'Tre SO.'b__ Iok I 
7, D0Cto00 Y 2 

7C'E5__ru 7-- 757 cCu, 7r
0- _ _ oo 7/77- 71 

AccutL1
7 / .4---7a;

Ac; ;C'Lj'f O u w

Ac.C - c-- atP , ,pp 4 

7k;_ 2.' 

_ _ _ _ _ _ _ _ __ _ _ _ _ _ 

__ ~ D~O- or-' 30 57E C 5 7 , 6 

LAA'NOCT-2 

5 17)-?76_(-,-i 

DoAo)'2



SPECIMEN JOB NO.  

CUSTOMER DATE 

PART NO'. TEST BY  

S/N WITNESS 

qT- FtAI-Y4--T(A 
WYLE LADORATORIES EST: S_st_ __(E__T 

MODEL WYLE CALIBRATION 
. RANGE NO. LAST DUE ACCY.  

c5-- - - - - i A 

Q '-~ 100 11.52__ at ,/Ds-~ 2-/ 5 - ,2oo 5L <-2-7 -Y - /5-7 _/ 

__ZG2< . E&ap'tQs 2.2(/ O- 'X0Oce/. 3/71' (Q-/O-74 __/_7__ 

_ L / J__'o 1,-7L7/ 

_P -o00 Dc? ;
Z /-< 7-D 

__1,-(C( -, £000// 

O /000 

u) K) -/00 07 
FC~ rL~1V~i~L - __ (9/OCOo /q.'('-~~~~''~i 

I £ -i~ __ __ -000--- _____,___ 

,, ~ ~ {\tK-) 11 A~~6diL.7.4'~- t- j >-.) ,~ 7 -/--/~~-~ _/~/b-7 I 

73 /.., 71/ 3I-7/l



SPECIMEN -C _--- Q -JOB NO.  

CUSTOMER DATE O 

PART NO TEST BY 

S/N WITNESS 

WYLE LABORA R S TEST: (5NIC.. l 

MODEL JWYLE . CALIBRATION 
EQUIPMENT MANUFACTURER NO. RANGE NO. LAST DUE ACCY.  

9pc RA -toc1 7sy /27- 7-2-7 29' 
1/Akg // _ __0_ 3 7 8 / 1374 7-/7{, D9- 1% 

IhA ~i~ P la - 7 5-76 /-7 
GO r __il __,__ _ 7-/7 . p 

_(g c-A SP 0 _/o c.q'S/ 7 1 / ME . c~~__JP c,-/oczc . Zoys 5-/2-74~ //-/'-7A 3 , 
-/0c 30770 S12 -7 /V6 

IA( - o -foo d _07 5-- 2J,/ //-/'-7/~ i2/$ 
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