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‘ (1eposes and says. The information contained in this vepor( is the result of
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CUSTOMER

P. 0. NO. __3504

PAGE 1 OF ___ 27 PAGE REPORT
DATE March 15,_1977

SPECIFICATION (5) _See References
in Section 7.0 i

1.0 CUSTOMER , " Robertshaw Controls Corfapany

ADDRESS P. O. Box 3523, Knoxville, Tennessee 37917 -

20 TEST SPECIMEN A Model 117 Electronic Differential Pressure Transmitter, a Model 147

Electronic Pressure Transmitter, a Model 570-C2 Square Root Extractor, a Model 572-C2
Isolation Amplifier, and a Model 225-Cl-Al-A Compact Recorder

30 MANUFACTURER __Robertshaw Controls Company

40 SUMMARY A Model 117 Electronic Differential Pressure Transmitter (Item 1), a Model 147
Electronic Pressure Transmitter (Item 2), a Model 570-C2 Square Root Extractor (Item 3), a
Model 572-C2 Isolation Amplifier (Item 4), and a Model 225-Cl-Al-A Compact Recorder (Item 5),
hereinafter called the specimens, were subjected to a Seismic Simulation Test Program as re-
quired by the Robertshaw Controls Company Purchase Order Number 3504, and Wyle Laboratories'
Seismic Test Plan 541/5174-1/ES, dated December 7, 1976, Revision A.

Tt was demonstrated that Items 2, 3, 4 and 5 possessed sufficient integrity to withstand, witl
out compromise of structures or electrical functions, the prescribed qualification simulated
seismic environment for Browns Ferry, Sequoyah, Watts Bar, Bellefonte, and TVA Stride Nuclear
Power Plants. The electronic housing .of Item 1 loosened at the connection of the electronic
housing to the diaphragm housing. The loosening was noted prior to the fourth axis of test.
Item 1 was removed from the test setup as described in Notice of Anomaly Number 1. The

electrical. output of Item 1 deviated a maximum of + 4 milliamperes during the simulated
seismic test program.

Items 2, 3, 4 and 5 were also subjected to fragility (machine limit) level tests after the
qualification tests had been completed. It was demonstrated that the specimens possessed .
sufficient integrity to withstand, without compromise of electrical functions or major com-
promise of structures, the prescribed fragility level tests. However, Item 5's pen drive
gear had loosened and disengaged from the pen drive motor during the side-to-side/vertical
negative axis. The pen drive gear was retightened and testing continued satisfactorlly.

Ala. Professional Eng.
STATE OF ALABAMA License No. 7112 PREPARED BY wﬁ

COUNTY OF MADISON | % v %: z % é#
WLlllam W. Holbrook being duly sworn, APPROVED BY »/ M

L. M. Davies

complete and carefully conducted tests and is to the best ot his knowledge true % ZD
and co, EAli-r;je;ts /% WYLE Q. A. Ww Q_)

SUBSYRIBED and sygrn botors me this 138 oy ot IRl 19 77

. Av‘
Noxarv M lhic n und 'or the Coumv of Madison, State of Alabama. mE LAmm :

My Commission expires gz..,.,_,_/é_ 19 SCIENTIFIC SERVICES AND SYSTEMS GROUP
: " HUNTSVILLE, ALABAMA




" WVYLE LABORATDRIES | PAGE Mo

. SCIENTIFIC SERVICES AND SYSTEMS GROUP

L

<

L

[§
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SUMMARY (Continued)

Notice of Anomaly Number 1 describes the loosening of the electronic
housing support at the diaphragm housing for the Electronic Differential
Pressure Transmitter (Item 1) which resulted in its removal from the .
test setup prior to the fourth axis of tests (front-to-back/vertical
negative). '

Table I contains test run descriptions and input accelerations during
the gualification level tests.

Table II contains test run descriptions and input accelerations during
the fragility (machine limit) level tests. .

Figure 1 shows the Wyle Seismic Simulator.

Figure 2 shows the machine limit curve that was obtained in each test
orientation during the fragility (machine limit) testing.

Photograph 1 shows the specimens installed on the Seismic Simulator in
the side-to-side plus and vertical orientation.

Photograph 2 shows the electronic housing support separated from the
diaphragm housing on Item 1. :

Photograph 3 shows the pen drive gear for Item 5 which loosened during
the fragility tests in the side-to-side/vertical negative orientation.

Photographs 4 and 5 show the accelerometer locations. The horizontal -
accelerometers were oriented in the side-to-side directicn during the
side-to-gide/vertical axes tests and were re-oriented to the front-to-back
direction during the front-to-back/vertical axes tests. '

Appendix I contains transmissibility plots from the exploratory tests.

Appendix II contains the Instrumentation Log Sheets and the Instrumentation
Equipment Sheets.

Appendix III contains the Wyle Laboratories' Seismic Test Plan 541/5417-1/ES,
dated December 7, 1976, Revision A.
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5.

5.

3.

5.

1

.2

3

4

TEST REQUIREMENTS

Specimen Orientation and Mounting

The Seismic Simulator shall be inclined at a 45-degree angle to the floor
as shown in Figure 1. The specimens shall be mounted to a Wyle-furnished
mounting fixture. The fixture shall be mounted to a 45-degree angle fix-
ture such that the base of the fixture is parallel to the floor. The
specimens shall be tested in the vertical and the first horizontal axis
simultaneously, and then the mounting fixture shall be rotated 90 degrees
and the specimens shall be tested in the vertical and the second horizontal
axis. The mounting fixture shall be rotated 18C degrees and the specimens
shall be tested in the vertical and the third horizontal axis. The mounting
fixture shall then be rotated 90 degrees and the spec1mens shall be tested
in the vertical and the fourth horizontal axis.

Exploratory Test

An exploratory test shall be run in the form of a continuous sweep fre-.
quency search using a sinusoidal steady-state input at approximately 0.2
g. The search shall include a minimum of two continuous sweeps from 1
to 35 to 1 Hz at a rate of one octave per minute.

Sine Beat Qualification Tests

The specimens shall be subjected to sine beat tests consisting of ten
oscillations per beat with a time pause of approximately two seconds
between each of the five beats. A sine beat test shall be performed two
times at one~third octave intervals between 1 and 35 Hz and,//or the resonant
frequencies determined in Paragraph 5.2 at a test level of 4.25 g's, within
the limits of the test machine, at a location near the driving point of the
single actuator. The 4.25 g input yields an effective g force of 3.0 g's
in both the horizontal and vertical axes simultaneously.

Fragility Testing

The specimens shall be subjected to fragility testing after the qualification
tests have been completed. The test method shall be as indicated in Para-
graph 5.3, except only one test shall be performed at each test frequency.
The test level shall be increased to 10 g's, within the limits of the test
machine, during the fragility tests. If fragility occurs, a sine beat test
shall be periormed with the test level slightly below the fragility level.

If fragility does not occur, a sine beat test shall be performed at machlne
limits.,
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D , .
, 5.0 TEST REQUIREMENTS (Continued)
5.5 - Specimen Response
- Two (2) specimen-mounted unidirectional piezo-electric accelerometers shall
be located on each specimen under test. The placement of the accelerometers
Te shall be at the discretion of Wyle Laboratories' Project Engineer. FM tape
;J shall provide a record of each accelerometer response during the exploratory
tests. : :
5.6 Electrical Powering

P

Electrical power as described below shall be provided for operation of the
specimens during the Seismic Simulation Test Program.

L .

- Item Description Voltage Input Signal
- o '
. 1 Electronic Differential Pressure 24 vDC ———
~ Transmitter (Model 117)
2 Electronic Pressure Transmitter 24 VDC -
(Model 147)
‘ v 3 - Square Root Extractor 117 vaC 15 maDC
(Model 570-C2)
-t
4 Isolation Amplifier ' A 117 VAC 15 maDC
) , (Model 572-C2) _
5 Compact Recorder 117 VAC 10-50 maDC
{(Model 225-Cl-Al-3A)
-t
5.7 Electrical Monitoring
- Four (4) channels of electrical monitoring shall be recorded on an oscillo-

graph recorder during the qualification and fragility testing. These -
channels may be used to ascertain electrical continuity, current/voltage
levels, spurious operation, contact chatter, etc. before, during and after
the seismic excitation.

- The four channels of electrical monitoring shall be utilizéd as follows:

Channel _ Item Output Signal
. 1 1 32 maDbC
2 2 is maDC
?, ' 3 3 25 maDC
. 4 4 15 ma!jc
5 Visual monitor of Recorder

pen (mid-scale)
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- 5.0 TEST REQUIREMENTS (Continued)
5.8 Alr Pressure

Air pressure of approximately 14 inches of water shall be supplied to Item
1 and air pressure of approximately 100 psig shall be supplied to Item 2
for operation during the test program. ' .
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6.2

o ...

6.3.1

TEST PROCEDURES AND RESULTS

Specimen Orientation and Mounting Procedures

The Seismic Simulator was inclined at a 45-degree angle to the floor as
shown in Figure 1. The specimens were mounted to a Wyle-furnished mounting
fixture. The fixture was then mounted to a 45-degree angle fixture such
that the base of the fixture was parallel to the floor. The specimens
were tested in the vertical and the first horizontal axis simultaneously,
and then the mounting fixture was rotated 90 degrees and the specimens
were tested in the vertical and the second horizontal axis. The mounting
fixture was then rotated 180 degrees and the specimens were tested in the
vertical and the third horizcntal axis. The mounting fixture was then
rotated 90 degrees and the specimens were tested in the vertical and the
fourth horizontal axis. T

Exvloratory Test Procedures

An exploratory test was run in the form of a continuous sweep frequency
search using a sinusoidal steady-state input at approximately 0.2 g.

The search included two continuous sweeps from 1 to 35 to 1 Hz at a rate
of one cctave per minute. o

Exploratory Test Results

Test run descriptions are presented in Table I.

Transmissibility plots of the specimen response accelerometers from the
exploratory tests are presented in Appendix I.

Sine Beat Qualification Test Procedures

The specimens were subjected to sine beat tests consisting of ten osilla-
tions per beat with a time pause of approximately two seconds between each

of the five beats. A sine beat test was performed two times, in each of

the four orientations, at one-third octave freguencies of 1, 1.25, 1.8,

2.0, 2.5, 3.2, 4, 5, 6.3, 8, 10, 12.5, 16, 20, 2%, 32, and at 35 Hz. Two
sine beat tests were also performed at 27 Hz in the side-to-side/vertical
negative orientation due to the resonant frequency detected cn Items 2 and 3.
The test level was 4.25 g's or greater, within the limits of the test machine,
at a location near the driving point of the actuator. The 4.25 g input

yvielded an effective g force of 3.0 g's in both the horizontal and vertical
axes, simultaneously.

Sine Beat Qualification Test Results

It was demonstrated that Items 2, 3, 4 and 5 possessed sufficient integrity
to withstand, without compromise of structures, the prescribed simulated
seismic environment. The electronic housing of Item 1 lcosened at the
conrection of the electronic housing to the diaphragm housing as shown in
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TEST PROCEDURES AND RESULTS (Continﬁed)

Sine Beat Qualification Test Results (Continued)

Photograph 2. The loosening was noted prior to the fourth axis of test.

Item 1 was removed from the test setup as described in Notice of Anomaly
Number 1.

Test run descriptions and input accelerations for the qualification level
tests are presented in Table I.

Fragility Testing Procedures

The specimens (Items 2, 3, 4 and 5) were subjected to fragility testing
after the qualification tests were completed. The test method was as
indicated in Paragraph 6.3, except only one test was performed at each
test frequency. The test level was increased to 10 g's, within the limits
of the test machine, during the fragility tests. The 10 g input yielded
an effective g force of .707 g in koth the horizontal and vertical axes
simultaneously. Since fragility was not noted, machine limit tests were
performed in each test orientation.

Fragility Testing Results

t was demonstrated that the specimens (Items 2, 3, 4 and 5) possessed
sufficient integrity to withstand, without major compromise of structures,
the prescribed fragility (machine limit) level tests. However, Item 5's
(the Recorder) pen drive gear had loosened and disengaged from the pen
drive motor, as shown in Photograph 3, during the side-to-side/vertical
negative axis. The pen drive gear was retightened and testing continuad
satisfactorily.

Test run descriptions and input accelerations for the fragility (machene
limit) level tests are presented in Table II.

The machine limit curve that was obtained in each test orientation during
the fragility (machine limit) %testing is shown in Figure 2.

Specimen Response Procedures

Two (2) specimen-mournted unidireczional piezo-electric accelerometers were
located on each specimen under test as shown in Photograph 4 and 5. The
placement of the accelerometers was at the discretion of Wyle Laboratories'
Project Engineer. FM tape provided a record of each accelerémeter rasporse
during the exploratory tests.

Specimen Response Results

Transmissibility plots of the specimen response accelerometers from the
exploratory tests are presented in Appendix I.
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6.7.1

TEST PROCEDURES AND RESULTS (Continued)

Electrical Powering Procedures

Electrical power as described below was provided for operation of the
specimens during the Seismic Simulation Test Program.

Item Description Voltage Input Signal

1 - Electronic Differential Pressure 24 vDC -
Transmitter (Model 117) '

2 " Electronic Pressure Transmitter 24 VDC ———
(Model 147) '
3 Square Root Extractor 117 VAC "~ 15 maDC

(Model 570-C2)

4 Isolation Amplifier 117 vac 15 maDC
(Model 472-C2)

5 Compact Recorder 117 VAC 10-50 maDC
{(Model 225-Cl-Al-A) :

Electrical Monitoring Proceduras

Four (4) channels of electrical monitoring were recorded on an oscillc-
graph recorder during the qualification and fragility testing. These
channels were used to ascertain electrical continuity, current/voltiage

levels, spurious operatlon, contact chatter, etc. before, during and
after the seismic excitation.

The four channels of electrical monitoring were utilized ‘as follows:

Channel Item Output Signal
1 1 32 mabC
2 2 18 mabC
3 3 25 maDC
4 4 15 mapc
5 Visual monitor of Recorder

pen (mid-scale)

Electrical Monitoring. Results

It was demonstrated that Items 2, 3, 4 and 5 possessed sufficient'integrity
to withstand, without compromise of electrical functions, the prescribed
qualification and fragility simulated seismic environment. The electrical

output of Item 1 deviated a maximum of + 4 nllllaﬂoeres durlng the simulated
seismic test program.
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6.8

6.7.

TEST PROCEDURES AND RESULTS (Continued)

Electrical Monitofing Results (Continued)

The electrical output of Item 1 deviated a maximum of + 4 milliamperes
during the front-to-back/vertical plus and the side-to-side/vertical plus
orientations. During these tests (Run 1 through 72), the specimen was
calibrated to produce a 50-milliampere output with a pressure of 30 inches
of water supplied to the input of the specimen. The specimen was calibrated,
at the direction of the Robertshaw Technical Representative, to produce a
S0-milliampere output with a pressure of 100 inches of water supplied to the
input during testing in the side-to-side/vertical negative orientation

(run 73 through 110). The maximum deviation during these tests was + 3
milliamperes. Item 1 was removed from the test setup prior to testing in
the front-to-back/vertical minus orientation. (See Notice of Anomaly

Number 1.)

Air Pressure Procedures

Air pressure of approximately 14 inches of water was supplied to Item 1
during Runs 1 through 72 and 42 inches of water during Runs 73 through 11l2.
Air pressure of approximately 100 psig was supplied to Item 2.
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| 7.0 REFERENCES
- .
7.1 The Robertshaw Controls Company Purchase Order Number 3504.
‘ . 7.2 Wyle Laboratories' Seismic Test Plan 541/5174-1/ES, dated Decemkter 7,
d : , 1976, Revision A. ' :
'J 7.3 Guide for Seismic Qualification of Seismic Category 1 Fluid System Com-
: ponents and Electrical or Mechanical Equipment, Tennessee Valley Authcrity
Sequoyah and Watts Bar Nuclear Plants, Appendix C, WB-DC—4O—3132.
l
‘ " 7.4 Guide for Seismic Qualification of Seismic Category 1 Mechanical and
| Electrical Equipment Devices, Tennessee Valley Authority Browns Ferry
Muclear Plant, Appendix D, Specification No. 15-86220.
- 7.5 Guide for Seismic Qualification of Category 1 Fluid System Components and
Electrical or Mechanical Equipment, Tennessee Valley Authority Bellefonte .
Muclear Plant, BLN-50-D710.
7.6 Guide for Seismic Qualification of Engineered Equipment, Tennessee Valley
Authority Stride, 300-03-2B, 240-01~AB.
-

7.7 IEEE Standard 344-1975 Specification entitled "Recommended Practice for
. ' Seismic Qualification of Class 1 Electrical Equipment for Nuclear Power
Generating Stations"




NOTICE OF ANOMALY

‘ NOTICE NO.

P. 0. NUMBER: 3504 WYLE JOB NO.___43522 PAGE NO. 11
- ,
CONTRACT NUMBER: N/A v . REPORT NO,43522-1
CATEGORY: @ SPECIMEN (] PROCEDURE O TESTEQUIPMENT DATE: _ 3=3-77
d .
TO: Robertshaw Controls ATTN: George Paris
. PART NAME: Electronic Differential Pressure Trﬁf&ﬁ?‘ﬁ\fﬁr Model 117
| TEST: Seismis Simulation I. D. NO. N/A
| SPECIFICATION; _>41/3174-1/ES, Revision PARA. NO. _4-°
- NOTIFICATION MADE TO: George Paris ' DATE: _3-3-77
1 'NOTIFICATION MADE BY: H. Jordan VIA: Telephone
” REQUIREMENTS:
__J The specimens will be examined for possible damage following all violent tests ’
such as at a severe structural resonance.
.‘ N
!
-t
DESCRIPTION OF ANOMALY:
‘ Run MNumber 112, post -test inspection of the Electronic Differential Pressure
Transmitter (Item 1), revealed that the electronic housing support at the dlaphragm
- housing mounting had locosened as shown in Photograph 2.
-
v

DISPOSITION ~ COMMENTS — RECOMMENDATIONS:

The specimen was removed from the test setup and the test sequence was continued.

DISTRIBUTION: _ Kj / 2 (
. ‘ Onginal: Dept. TEST WITNESS ‘ ENGINEER

{1 Copies: Customer

2 Copres: Q. C. | QUALITY CONTROL 2 b
2 Copses Project Office L -
) Copy: Contracts REPRESENTING PROJECT MANAGERL Rty - /U%“/

=
1 Copy: Operations Director ,j O
WYLE LABORATdeES —~ SCIENTIFIC SERVICES AND SYSTEMS GROUP — HUNTSVILLE, ALABAMA 205-837-4411

CORM 1000
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TEST RUN CESCRIPTIONS AND INPUT ACCELERATIONS DURING QUALIFICATION TESTS

- TRECEUNCY TEST LEZVEL FREQUENCY TEST LZVEL
ki LAES (Hz) (a) RUM AXES (Hz) (g)
— 16 2 F3/V (+) 1-35-1 0.2 738 74 SS/V (=) 1-35-1 0.2
34 4 FB/V {+) 1.0 0.9 75 & 76 $SS/V (-) 1.0 0.9
- 58 6 FB/V (+) 1.25 1.5 77 & 78 SS/V (-) 1.25 1.5
i 73 38 FB/V (+) 1.6 2.3 79 & 80 SS/V (=) 1.6 2.3
~ 9 & 10 FB/V (+) 2,0 3.0 8l & 82 SS/V (-) 2.0 3.0
) 11 5 12 FB/v (+) 2.5 3.5 83 & 84 SS/V (=) 2.5 3.5
»ﬂ 13 s 14 FB/V (%) 3.2 4.3 85 & 66 - | SS/V (-) 3.2 “4.3
= 13 & 16 FB/V (+) 4.0 4.3 87 & 88 SS/V (—{ 3.0 4.3
17 & 18 FR/V (+4) 5.0 4.3 39 & 90 SS/V (=) 5.0 4.3
"J 19 & 20 FB/V (+) 6.3 4.3 91 & 92 SS/V (=) 6.3 4.3
- Ils 22 F3/V (+) 8.2 4.3 93 & 94 SS/V (=) 6.0 4.3
: 2318 24 FB/V (+) 10.0 - 1.4 95 & 96 $S/V. (=) 10.0 4.4
f} 25 & 26 FB/V (+) 12.5 4.3 97 & 98 SS/V (=) 12.5 4.3
-~ 27 ¢ 28 F3/V (+) 16.0 4.3 99 & 100 SS/V (=) 16.0 4.3
; 29 £ 30 TV (+) 20.0 4.3 101 & 102 SS/V (=) 30.0 4.3
| 31 & 32 FB/V (+) 25.0 4.3 103 & 104 SS/V (=) 25.0 4.3
- 33 8 34 FE/V (+) 32.0 4.3 105 & 106 SS/V (=) 27.0 4.3
32 5 16 FB/V (+) 35.0 4.3 107 & 108 3S/V (=) 32.0 4.4
199 & 110 £5/v (=) 35.0 4.4
17 s 23 55/7 (+) 1-35-1 0.2 - 111 & 1l2% FB/V (-) 1-35-1 2.2
32 ¢ 40 SS/V {+) 35.0 4.3 113 & 114 FB/V (=) 3500 4.3
4108 42 SS/V (+) 32.0 1.4 115 s 116 FB/V (-) 32.0 4.3
43 & 44 SS/V (+) 25.0 4.4 117 & 118 FB/V (-) 25.0 4.3
: i3 5 48 SS/V {+) 20.0 4.3 119 & 120 FB/V (=) 20.0 4.4
- 47 s 48 SS/V (+) 16.0 4.3 121 & 122 F3/V (~) 16.0 4.3
' 49 3 %0 SS/V (+) 1.5 4.3 123 & 124 FB/V (=) 12.5 4.3
318 52 SS/V (#+) 10.0 1.3 "125 & 126 FB/V (=) 1G6.¢ 4.4
4 33 s 34 SS/V () 3.0 3.3 127 & 128 FB/V (-) 3.0 4.3
325 3¢ SS/Y (+) 5.3 4.4 129 & 130 FB/V (=) 6.3 4.3
3T s 53 S5,V (+) 3.0 4.3 131 & 132 FB/V (=) 5.0 4.4
, S0 5 8s S5/V (+) 4.0 4.3 133 s 134 F3/V (~) 4.0 4.3
- 5108 82 SS/V (+) 3.2 4.3 135 & 136 FB/V (-) 3.2 4.3
- 53 & &4 SS/V (+) 2.5 3.5 137 ¢ 138 FB/V (=) 2.5 3.5
B 83 § 66 SS/V (+) 2.0 3.0 139 & 140 FB/V (=) 2.0 3.0
7 & 78 SS/V (+) 1.6 2.3 141 & 142 FB/V (=) 1.8 2.3
$9 & 0 SS/V (+) 1.25 1.5 143 & 144 FB/V (=) 1.25 1.5
- Tloe T2 35S/ (+) 1.0 0.9 145 s 146 FB/V (=) 1.0 3.9
GOTE:  Runs 1, 2, 37, 28, 72, 74, 111, and 112 are exploratorv tasts. The remaini;g runs are sine deant tests.
- LIGID: ¥3/V = Front-to-Back and Vertical
N 55/Y. = Side-to-Side and Vertical
" *Removed the Ilectronic Differential Pressure Transmitter (IZtem 1) from test setup at thé compietion of

. Azr 1l (see llorice of Aromaly Number 1).
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TEST RUN DESCRIPTIONS AND INPUT ACCELERATIONS DURING FRAGILITY (MACHINE LIMIT) TEST

FREQUENCY TEST LEVEL FREQUENCY TEST LEVEL
b AXES (Hz) (q) RUN AXES (Hz) (q)
147 FR/V (=) 4.0 5.2 169 FB/V (+) 4.0 5.2
148 FB/V (=) 5.0 6.3 170 FB/V (+) 5.0 6.3
149 FB/V (-) 6.3 7.5 171 FB/V (+) 6.3 7.5
130 FB/V () 8.0 a. 172 FB/V (+) 8.0 8.5
151 FB/V (=) 10.0 10.0 173 FB/V (+) 10.0 10.9
152 F8/V (=) 12.5 10.0 174 FB/V (+) 12.5 10.0
153 PB/V (=) 16.0 10.0 175 FR/V (+) 16.0 10.0
154 FB/V (=) 20.0 10.0 176 FS/V (+) 20.0 10.0
155 F/V (=) 25.0 8.0 177 FB/V (+) 25.0 3.0
156 TRV (-) 2.0 5.1 178 FB/V (+) 32.0 5.1
157 FB/V (=) 35.0 5.0 179 FB/V (+) 35.0 5.0
133 SS/V (~) 35.0 5.0 180 S5/V (+) 35.0 5.0
159 SS/V (=) 32.0 5.1 181 SS/V (+) 32,0 s
150 SS/V (=) 25.0 8.0 182 SS/V (+) 25.0 8.0
161 38/V (=) 20.0° 10.0 183 SS/V (+) 20.0 10.0
162 SS/V (=) 16.0 10.0 184 SS/V (+) 16.0 10.0
163 SS/V (-) 12.5 10.0 185 SS/V (+) 12.5 10.0
164 SS/V (<) 19.0 10.0 186 SS/V (+) 16.0 10.9
165 SS/V (=) 3.0 a.s 187 SS/V (+) 8.0 8.5
136 SS/V (=) 6.3 7.5 158 SS/V (+) 6.3 7.5
187 SS/V (=) 5.0 6.3 189 SS/V (+) 5.0 6.3
158+ SS/V (=) 4.9 5.2° 190 SS/V (4) 4.0 5.2
LEGEND: FB/V = Front~to-8ack and Vertical
38/V = Sidé to~Side and Vertical

*Posc-cest inspection of the SS/V (-) axis revealed the pen drive gear of the Recorder (Item 5) had
1 and Photograph 3). )

loosened and disengaged from the pen drive motor (see Paragraph

-

C.

4.
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- PHOTOGRAPH 1

GENERAL ARRANGEMENT OF THE SPECIMENS
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ON THE SEISMIC SIMULATOR
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PHOTOGRAPH 2

LOOSENED ELECTRONIC HOUSING SUPPORT
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Page No. 17
Report No.

43522-1



. Page No. 18
- Report No. 43522-1

sl

.
.
—
=

y

DRIVE MOTOR

,'
- -.Ji [t
d f!
4
-i
-
o PHOTOGRAPH 3
. PEN DRIVE GEAR FOR ITEMS WHICH

LOOSENED DURING FRAGILITY TESTING




i —

(U

BERTSH Q
22

PHOTOGRAPH 4

ACCELEROMETER LOCATIONS

ITEM 1 1H, 2v
ITEM 2 3H, 4v
ITEM 3 5H, 6V
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Ruaw® i Szue Bear@ 324z 432 Zesut _ Faly 41
Rua B1S  Szve Bror @ 400z a.3s (NPT E-B/ 1!
Konse 16, Sule BEpl (P +-08F 426 INPIT F-BI at]
Runz 11, SiNG Basr@ J.00 8 o.35 (NPT E-FLiul
Rums!B, sine BaRTQ 6 N E 534 INPUT F-BY e/
Kt 1S, SINE BeeTl@. 6:342 4386 INPUT o AR ‘
| - 8
Ruue 20 SINEG BERINA L. AMZE 4.3 NPT E-B/ £/ "z
: . Z .
%
Ruwrpdl, sia) iz Bra7Tia) G.owd 8.3& (WP IT E-BfVa’

1-226¢tV



w 322

WYLE LABORATORIES
INSTRUMENTATION LOG SHEET

JOB NO. =352 2

LOG PAGE NO. 4 OF 2L

CUSTOMER KabERTEHRAW TEST ENGINEER __ X B
: {include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data)
LmerRcy 11 Puueaz Siwe Beel @) 80N % 3G 1nPeT F-Bfia!
Rowys23 SINE Bullal 1000 % < ekl INPUT ' F-Bl/ gl
Rune2y Sive BT 10:08E LU G INPUT BV ¥/
Runeas, SInG BEdT@ (2.5/E b2 G INPIT E~Bllsl
Vals Bl SINE Bear® 12,602 4 BG IMPIT F-B/1t st
Ruwwl, SWe Beal @ lenHE 3G (4P E-T/uel
W28, SINE BRI lb-0#E 4B G ia/PYT E-B/va#/
A ' 2
- LoJuYe}
9‘ o
Rownfy Suwie BEATA) 2008 E . BE 1MPUT E-B/ s/ " §
. ° &
o (o)}
B, SIVE BeRr1a) 20,08 2 1-AG INPUT F-p3/v el %
L]
. - i




‘,,. i . [\ ) o . _‘

WYLE LABORATORIES

w 322
INSTRUMENTATION LOG SHEET ,
JOBNO. 43522 LOG PAGE NO. 5 OF 24
CUSTOMER Kobeg RIS HRW TEST ENGINEER __ KB F
. . - (include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data)
2 mogcy 17 Poak 3, SIuE BERITR. 25K 4.3% 18 PUT =B/ V%
B2, SiJE BaeTiad A5HZ 436 INPYT E- Bl
Kowe 33 Siaz Beor@ RANE 436 1WPIT F-Bvsel
v Ry SIVE Bearad IAME 43 a INPYT E-Bly st
. B BSNE DG (MEPOT E-Blal
ARG, SiA/E BV TE) ISHE 4034 (WPVT E-B/lul

TBTED srEC mEds. $0° Ta TRE  S-Sive | (+) KXiS

118p uN kBT SINE SuwipEP [-25-I ¥NE 0.24 NP/

S-S/l

M R0Ps SIBRT 1316 - D 1375

*ON 3xodsy

T-225¢tY

*ON abed

L9



WYLE LABORATORIES

W 322
INSTRUMENTATION LOG SHEET
JOB NO. #3522, LOG PAGE NO. _& OF _ 24
CUSTOMER RobEeRTSHAW TEST ENGINEER __ KB P
‘ . {include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data)
2R 1T | 1210 ?uugg, SINE SWeEP [-BS-/ HE 0,4 IWPUT S-8//
1BPs SIRRY 1315 EnD IS95
Runs 39, S Bagl(a) ISHE 4.3G INFUL S-s/V8/
Ruuvpas swe BegT@35NE @B G INPRT S-S/
Ruds &, SiwERBaRE@ 3288 & 4G IWMPIT - S-S/
Ruuwon, SINE BEOTI®R BRNE & tbde  [a/PUT | 5 - S/t il
Rosse 43 Sin/er Bt @AW Z bl INFUT ' S-S/l
- ' 5w
Punsir s, cule BalTla 54w duis I8 PIT S-g/ V! g
| ' " 8
- (¢}
_ A
s a8 SinE BERIE) oW & 4Bl NPT S -5/ru/ s
' 0

u : 4 T PoT : _ S-St

. . -
e - — g Y [ W 7w O T P TS
» : r

e e gy g ———




‘I'.. [ i, - .

W 322 : WYLE LABORATORIES.
INSTRUMENTATION LOG SHEET
JOB NO. __ 43622 ' LOG PAGE NO. 7 OF _A¥¢
cuSTOMER Rob&RTSHAW | | TEST ENGINEER /LB
’ ' {include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and al! other pertinent data)
2 \eRcw 77 Powe o7 Sing B (6,082 «.3G (NPUT S-Sva!
Ko 48, Siv g BRT@®, [6:0¥F 3 G 10T s ~&ye/
Kowe 48, SIvE BEAT(D 12,517 h Bl I NPT S-5/vzt!
Rone 66 SivE BEQI@ 2.5 #2 .36 INPaT " S-S/ uw/
Kuan5), Su/a Bagr@ oo N2 «+.3G 18P/ , S-s/Va/
Rows5g Sine Bari®) 10,0 E 4,3G INPYT S-S5/l
Kuns 23 v BEWTE S0 K 4.3 b INPUT S-S/
‘ &
e}
=
Bussg, Sins BeRI(@ Bowe 436G INPIT S-S/ c
. (o]
Runwss, Sune Baonia .30 . B IWPCY S-SVl 0
: !
o S

“ON =2beg -

69



i . . | 4 Fa a8 [)‘.:; - l-- ‘
W 322 WYLE LABORATORIES
INSTRUMENTATION LOG SHEET
JOB NO._4 3522 lOG PAGENO. 8 OF _24
CUSTOMER Kok GRTSHAW TEST ENGINEER __ X BF
_ - {include Run Number, Part Changes, Shift Changes
DATE © TIME REMARKS and all other pertinent data) :
2 MARCw 77 Rtk 54, SINE BART@) 63/ E 4.3 G INIUT S -s/v el
Ruy#57, Sive REAT(R) Sepnz 436G INPUT S-sl/ 4/
KeSE, SING BEG .0 e 436 INPIT S-SR/
Rwasg Sineg Bexr(a gonz ¢3¢ INPIT Y
Punsitbg, SINE BERTG) 40842 4.3 INPIT S5/
PunstlSini RepTi@ Z.xz 4.3 INPIT S-s/val
Runss2.S10E Bakl@) 28 4z 43 G INPLT S-S/ o
~
_ _ % 2
wupb3 SInE BeRI@) 2552 1 8& 'nrul S =Sl A 2 -
K
K ” > SHE B 8G INPIT S-Sl N




W 322

L L L Le TP Sl U

WYLE LABORATORIES
INSTRUMENTATION LOG SHEET
JOB NO. 4 3622 LOG PAGE NO. % OF __ 2%
CUSTOMER KobERTGHAW TEST ENGINEER LB
linclude Run Number, Part Changes, Shift Changes
" DATE TIME REMARKS and all other pertinent dota) h
2MRRCH 77 Run# lf, SING BERT(G) 2.0K8 % 3.0 GINPUT _S-s/vwe /
bl Sing B Q.08 & 266 INPUT o=/
N6, S ING BRI llasz 2.34 INPLT S-S/vaes
o8, Sine BERTED o4& 0.3 INPUT S-S/
Ronney SN BERND. 126ur [ 56 INPIT S-vs/
W0 T0, IVE BERIZZ L 2ENE L5G NPT G-§/ Vs
Kung 1), SING BeRUGD L.ONE 6.6 (oPUT _ S-stve/
' ®
— E
Ruate 10, SinE BeAI@) o2 01904 INPUT S-S/ °
. 1)
e
PE Nl IRRRIED ITEmpl TA 100 tao = B0 rIR 0
i
’—l

*ON obed

1L



@ i b bk L L.i S PR AU VSN G ST

W 322 : '~ WYLE LABORATORIES
INSTRUMENTATION LOG SHEET
JOB NO._ 43522 , ' LOG PAGE NO._ [0 OF ¢
CUSTOMER IrbaRrstow . TEST EMGINEER _ KX
| (include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data)
3 meren 12 Ornrsr SPecimoas (800 10 TRE S-3/W/%8 — RXIS
LAML’TBI SNE SR /- 36-INE 0. 84 I NPT S—S/u 42
RPE SIRRT ISY5. ' evp 1816
RM'Ig S INE SWEEP |-38-/) 8 024G INPOT S —7;/V&L
THPE SIRRI 1816 Ea R030
Runw?5 Sin: BEQIE oW % 0.l INFUT S-S/
Kot Uy SINE BEAKD (ORE 0 7o (WPOT -2
Runu 12 Sine Baple) LABKZ 18 G (w/FuT ' S-S/
| 8
9]
e
Kiswae 18, SINE BullG) 1. R6N & ). 64 1x10] S-5/Va2D z
Run 418 _SinE BERVI® el E 2 BE INPOT- S-5MQ N
. - [

*oON obeg

L



‘ L, i R L. L P i ‘l> (SR U P S L'_‘ L.

W 322 WYLE LABORATORIES
: INSTRUMENTATION LOG SHEET ,
JOB NO. __ 435217 LOG PAGE NO. 11 OF _ 2.4
CUSTOMER Kob ERTSHAW TEST ENGINEER A BP
. {Include Run Number, Part Changes, Shift Ch-anges
DATE TIME REMARKS and all other pertinent data)
Ik 72 Roww g0 SINE BeATI@ /i eHZ2 2.3& inPul 5-3u#2
Ruonse 8 Sive Bea7/®@ Rier P D06 INPUT S-SR
UNBR D, SiNE BERNDR26HE 308 INPoT S -5/ Vet B\
vNiEBA SinE BERTla -5k 315G INPUT S-Sl 2
Runsde, Sinos BeRTiR 2S84 Z2 3. 64 NPT S-shwl
Kun# 85, Siwe. Begré) 3. auz 4. Ba NPT S-5/Ve R
VnMBe SINE Begr ) 228 E 4-3G (NPT 5-S/rad
s
q
Runs# 87, Siaez BEQN@ ¢on 2 436 104221 S-SR %
Dons 88, Sine Bogr & .08 2 4,36 INPIT S-SV 8

. €L "ON 8beg



w322

L. | L 1 ‘l.. Lo L s foa -

WYLE LABORATORIES
INSTRUMENTATION LOG SHEET

JOB NO. 43522 | 7 LOG PAGE NO.__ 12 OF _2¢
CUSTOMER KobeRTSHAW | TEST ENGINEER A2
: {Include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data)
3 meee 17 Rugs 89, SINE Reor-é) 5.0 HE 4.3 G INPUT S-sfus2
Runsda, Sins BodT@® S04 % 4.3 & INPUT S-S/V#&D
Kas9l Sive Begria) 6342 4.3 5 INPOT £-5VEQ
Runs7d Sine Beorl® 6: 342 &34 INPUT S-S5 ad
Rune 3 suye Bepréd .o8s &G  INPUT S-5/vaa,
Koas 90, SING Bl 8.0  ¢.3G INPUT S-SVeg
Run 495 SINE BeO/&) 10ons &idGg  INPUT- £-5/vu2 0
_ | B
a]
. t
\Khw e, Sivg BEQHE 1oy . bl INPUT_ S-5/veQ 5
. ) S
&
[GusS7 s Benrd12:58% 4.35 I8PuT S-5/vs8 v

. *ON ®8begq



W 322

JOB NO.

43522

WYLE LABORATORIES
INSTRUMENTATION LOG SHEET

LOG PAGE NO.

CUSTOMER KohERTSHAW

{Include Run Number, Part Changes, Shift Chonges

{ | L i‘l S

13 OF _2¢

TEST ENGINEER

DATE TIME REMARKS and all other pertinent data)
3 NigreN 17 Pusn98, SINE Bertr @)2.6K 2 4.4 1Py T S-5V#2
Ruum 9. Sz Besl@ leoW? 4 BGE INPUT S5-5//¥2
LN (00, SING BERT (6082 436 (£PVT S5/ %2
vk Lol Sing Brer@ 26 0N% 43¢ INPUT S-SV
Kowwicd, SIVE Bear® 20082 ¢ BG (NPT s-5/r#2
Rosulos S/n/E BEATE. RS0k = 4 3G (wPUT 5-5yw#2
U124, Siate: BEATT®D 28.082 43BE (MPOT S-5/vV»a .
D
8
H
_ , i
Ronsing Sing Beor(@ Q2083 (4 AG INPUT S:%va2 z
o
S-S/l ,s

izt (08 SinE Baev@ 22042 ¢t Bh (A L0T

*ON ®beg

SL



. Lo L. i { ‘l N U G S SV l
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W 322 WYLE LABORATORIES
INSTRUMENTATION LOG SHEET
JOB NO._43522 . LOG PAGE NO. _ {4 . OF 24
CUSTOMER RobeRISHAW TEST ENGINEER KB 2
(Include Run Number, Part Changes, Shift Changes ‘
DATE _ TIME REMARKS and all other pertinent data)
2 veRey 17 ' Rusw 10, SIWE BeA@, 32-0NF ¢ 94 (4P~ $-S/ye2
Ruasio8, Sing BERN® 30wz 4hia g (NIPUT S-5/Vn2
Lnide (09, SINE IREAVIED BELYE G bty INPUT , b R
Runsr o, Si/c BeRTe) 36087 @i (NEIT S-SVE2.

BoTAIED aPhctmen) 92° Th TRE [ Bl #2 — AXLS

Puaa 1), SINE _SwWaiP [-35-I0Z 02 (&/PuV Fiifva

I8Pz START2030" gnD 2250
Runsna, siure SwhbP 1-B5-INZ 0:2G INPUI™ E-B/ys2 '

1R P START Q254" EnD 25400

Kemeoveld 1. 1&=m @/ j?am IEs/l" sardP

*ON 33043y

-ON @obed

9L

1-225E



L ' . ! : {; L._ :l { " - ‘.,- L..k_ Lot {..; 'l_-

WYLE LABORATORIES

w 322
INSTRUMENTATION LOG SHEET

{ _

JOB NO._ 438522 LOG PAGE NO. 15 OF _A¢%

TEST ENGINEER __ HBP.

CUSTOMER Kob&RT™SHanl
(include Run Number, Part Changes, Shift Changes

DATE TIME REMARKS and all other pertinent data)
I vhkeH 72 Rone 18, SiAlE Buslla 3560% 434 (NCIT E-Blvx2
Roastiie, siuz Beowa: 35084 4. RG (NPT £-Bluwd
Konst 115, Siag BERred 32.00E  th 3G INPUT E-Blva2

Kuws i, Siate Bella32.0 HE ¢ BG INPIT E-B/ /g2

Koaw |1, SinveE BEAL(@ E.00e B (8/PUT” E-Blru 2

Runsl18 sine BEATE) 95 0 HE 3G (4O - F-Blis2

IConstt 119, SINE B (D A0 0807 thib e INPUL F-blva2.

N80, SwE B ovl) B0 E ddt G 1N PLT £ Bl

N2 - ONE - U B INPLT . F-Bl/= 2

*ON 3x0day

T-2Zsey

*ON ®beg

CLL



W 322

JOB NO. 435212

WYLE LABORATORIES
INSTRUMENTATION LOG SHEET

*oN 2beg

LOG PAGE NO. /& OF ¢
CUSTOMER Ko bERTENGW | TEST ENGINEER ___TEB7
- ) _ Undud? Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and oll other pertinent data) :
Imaresd 17 Kows/22 Sive BEQIED (6o & & R INPUT £ e
R 123, sumc Beml (@) /2,58 T o B&E WPUT LB/ a2
Tounst 184 SivE BodT@ IR ENE ¢3¢ INCUT E-p/ivad
NI DE SInE By @R lo it it 1 PeY” -2
Runsi 124, Siac Bl Lot T it LA PUT F-BAwa
pd 1R7 Sin/c Bubl3@. B.oHN B ¢ 3G I/ PAH F-E/ =R
Yak D8, SIvEBCRIG Biosd R 4B INPUI B vl
_ R i}
Runil21, SIVCE BR[ (B CBHE 4 BGiul)r F-33f it a. pg
S . : z
S - - . ;
QustlBo, SINE Bemrd® € -BHE 4 DG we I [=-BAlp2

1-2¢6¢EV



. - L P . I\ | g . { ‘t Gl e G i Lot § I

W 322 ' : WYLE LABORATORIES
' INSTRUMENTATION LOG SHEET

JOB NO. 435802 | LOG PAGE NO. 17 OF 24
CUSTOMER Tonb aRTEMA, | TEST ENGINEER __ X B P
, ’ (Include Run Number, Part Changes, Sﬁih Changes
DATE . " TIME REMARKS and all other pertinent data)
3 marew 11 Rowe 13, Sivk Boart® S8 dir G IMPUT E-B/ %2
Pous 132, SINE BERTE), So#Z sk b INPOT E-BElv a2
Qunk |88, Siw/z BERTa) ¢ o4 @ 3G INPUT E-Rlis2
Do 3k, SWE BRI oW E & 3G INPOT FBi/=R,
Ry 35, Sinve Beo@ 3048 436 IWPOT _ FE-B/vwa
Run4134, SIVE BealN(@ T20E 346 IWPCT E-Blr#a,
Kon# 3] Sine Bent@ .68z 3.56 INFUV F-B/y=2
&
. : - a
7\71;,41,;&_/.,3(8; SIME Beatt 2.547 38 & INPuT_ FBraa o
. (o]
k135 SINE BEara) 200 % Jok 1o/ PUT E-Blea 2
. - . N 1
’—J

*ON ®beg

6L



WYLE LABORATORIES

w 322 _
_ . , INSTRUMENTATION LOG SHEET
JOB NO. __43522 LOG PAGE NO. L 8 OF _ 24
CUSTOMER _Kob ERTIHAW TesT EnGINEER KB
(Include Run Number, Part Changes, Shih‘Changes
DATE - TIME REMARKS and all other pertinent data) '
IwvgrcH 17 Koas 140 SING Bean® 2082 2.06 1NPeT F-Bly#2
DN [l SINE Beir7gd (L 42 R:-3G INPUT E-Bfv= 2
Rone 142, Suxe Bepri@ loHz 2.6 VT E-8/V2d,
La 1T SINE BERITA) [ REN Z [ BF WPo7 FE//#2,
s iad SvE BeRN @ 25K E LS4 INPuT F-Bly#2.
Runxias sive BeoltCE) (o#E O f& INPYT [F-B/ 4B
I 57 ONE L. Y& (INPUTI” B
. - ;
' 3
4 msRek 17 FRAGIWTY TESTING F-Bfiul — #X1.5 o
, 5
Kowss 109 Sinz Baor@ 4one 5.24 [WPv7 E-B/vs#2 I

e

08 °'ON @bedg



w 322 WYLE LABORATORIES
' INSTRUMENTATION LOG SHEET

JOB NO.___ 435212 LOG PAGE NO. 14 OF _2.4
CUSTOMER KobERTS AW TEST ENGINEER __ A BF '
: (Inciude Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data) ‘
4 NgReH 17 |Runsres, Sing BepIla S o4 L &3¢ INPrT £ B*2
v s (49 SIVE BERYTE) G INE 766 (NPUE F-Bvr2,
Ruwee 156, Si0e BERT(E R o8Z 8.5 ¢ INPUT B2
Runst 15!, SING BERI@ 100 E 100G INPUT F-Bli»2
Ruwsipa, Sivs Bealls 1,587 (0:0 ¢ (NPOL” =B
Kuvs 153 SIvE BEMT(al (608Z 10:0 @ (8 Pul F-Blrrea
Rundt 5g SINE BeRTIA 8O Q82 100 e INFUL F-B/Ve R -
38
Vit 155 Sine Bewlial 2502 8.0 & IVPUT 22747 722 z0
. Toe g
- &
Rowwtsg.S146 Badr@ 3R.08 % 514 InPyT E-B/ingd 5
H




X . L l.~ . L i L ‘ .\. S U '(.-_;,..l A (.

W 322 WYLE LABORATORIES
INSTRUMENTATION LOG SHEET
JOB NO. 435272 _ LOG PAGE NO._240 OF _24
CUSTOMER KobERTSHROW | | TEST ENGINEER __ A B~
| (include Run Number, Part Changes, Shift Changes '
DATE TIME REMARKS and all other pertinent data)
& MegeH 17 ung15] SwE BERTGD I5.0WE K06 INPUT E-Blura
TBRIED SPEC imense Go° 16 THE 5-5V#d — FXLS
Kows 158, Sive Bl @ 35.0 i 5:06 IVPeT” S-5/g
Hunx 152, SINE BeRl G 2.0 HE 506 INPUT S-SR
24tk 160, SIME Beprta) 25042 8:086 NPy S-S/vaa
Vs 161 Sine Berre. 20082 (0.0 INPU/- - S-5/vm2
Ruslsh1ba SINEBERI@® I6-ov Z 10,04 NPT _S-§#2
vy
0
e 8
Rt 163 Siate BERTI@) 12, SHE 12:0 G 111kl S-gve rz
e
A Y@
Ko leg, SIMG Bl (@ iope 1006 INPVT S-Fra &




L. Ak l : { .2 L. f oo LU o & ~‘.lr i
[ ) b | - “ * = | ®

WYLE LABORATORIES

W 322
: _ INSTRUMENTATION LOG SHEET
JOB NO. _ 43522 | LOG PAGE NO._2./ OF _ 2.4
CUSTOMER KobERTEHAW, - TEST ENGINEER __ K BP
: _ ﬂndude Run Number, Part Changes, Shift Changes
DATE TIME .~ REMARKS and all other pertinent dota)
S rigeckd 172  |Kowaies SivE BEw7@ 8:0WT R.56 (NPuT S-S/ 2
Ruwe 1o, SINE Beat(l 34z 154 NPT S-Syrd.
. ?uu%légs)ys Bes(® S5 08% LG INPUT S-Sve 2,
. Runs 168, SINE BedlTD dopz §.2& INPOT _ S-S/vug

PosT LuEclkovl O0F LTEms Rovelin Py DRIVE RXEAR HRL

’: ' LopscaeDd Anp SLIPPED RLLOWING Pey DRIVE MATZE 16 ual

FREE, KESsST RND TIGHTENED GEAR

RarRTED SPRcimins 90° T8 TRE F-Blvtt! +AX1S

SRS Rone 169, S Begr (@ o 5.0 G INPUT 4 __E-Rlupl
I Bt [T, S INE BEgl@B 5002 626G NPT F Bl

*ON 3aoday

T-22s¢v

*ON 2beg

€8



. . R T T i L i i .t .3 L& - L e oo i

W 322 ‘ WYLE LABORATORIES
' : INSTRUMENTATION LOG SHEET

LOG PAGE NO. _22. OF A4
JEST ENGINEER X BF

{include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data)

JOB NO. _4 3522
CUSTOMER KnbeRTSNAW

4 MERcY 12 ‘ Romte 1, Sine BEsTTE b-I4 2 795G INFVT )= 2742 Vi

Rons 170, SINE BERTD 8.09%  8,:6G INPIT _ ERfvad

ConalTd SInG Bl @ o owz  [0.06 INPYY E-BIVat]

Rua 1 Ty Se & BeST@D (2542 (0:0 (e (/PUT S BiVE]

Roase 175 Sive Besr @ (o 4T (006 (NFUT F- B/l
Ronse (2. SN Ber?lad 2008 % (0:0 @ (12T F-Bval
Vol T S Ezpr@, 26042 R.0 & tiPvl” E-Flvat -
. 14
| _ | ’ ¢
_ (a4
sale 118, SING BERI@B2.0 W2 5./ G InPIT. F- g uies z
~ 5
Koon/sl 79, Gial s Bed (DD TEoK 2508 INPUT F-Bus) X

*ON 9begq

¥8



.:. {

W 322 | WYLE LABORATORIES
INSTRUMENTATION LOG SHEET

JOB NO. g4-3582 2 B LOG PAGE NO._R3  OF_2Y4

CUSTOMER KobeRTEne) TEST ENGINEER K47 2
: {Include Run Number, Part Changes, Shift Changes »
~ DATE ‘ TIME REMARKS and all other pertinent data)
H- MAQRN 711 KoTRTED SFPecimens W T TRE S-S/lvmw/ +AX1S
Runs |80, sinE BoAr @) 365042 506 INPUT S-She/
w8l Silg BEOT @ 0. 042 5:(G I8POT S-svs/
Russse 188 S BExwT® 25 042 S8:04 10P0 T 5-s/Vw/
63 SINE BaRl@ 20082 (00l I#P0T S-s/val
VI By, SING BeRra) (- dnE 100G (4F 7 S- s
Kialis 185, SinviE BEQITE) IR EHE (604 NPT S-5/ve/
DNtk |8 S1al BERI@ [MONE (006 (8MPUT S-s/vat! @
=z
[e]
] Rows 182 siws Berlt@ g.o#a $154 1#PUT S-gst/ &
- v

*ON abeg

S8



W 322

JOB NO. _ 43522

'WYLE LABORATORIES
INSTRUMENTATION LOG SHEET

LOG PAGE NO._24 OF _24

TEST ENGINEER KBE

cUSTOMER Kb ERTSNAW
{include Run Number, Part Changes, Shift Changes
DATE TIME REMARKS and all other pertinent data)
4 MuLek 12 Ros 188, S INE BERT(@ L-BHNEZ 76¢ (WwPvT S-S5/ 5/
z -  So#x L. 3G INPUT S-8//w]
Cows 190, SIVE FiRl G done 5.2 G (NPT 5 -5t

*ON 3aoday
9g "oN sbeg

1-zZ5ep



e v Lo

INSTRUMENTATION EQUIPMENT SHEET

Date | mmagT17 Job No. Hrsan Test Area _P.\“r"' 1
Technician TRosv Customer RD%QQT S VAL Type Test _SE€E\mvwAC
Madel Serial Wyle or Calibration
No. Instrument Manutacturer No. No. Gov't No. Range Accuracy On Due
| |pccereroneTER EXNID LD 2235 |Lasd 4a53\Q \ocm% + 5% V2o k- | 3w
2 pecmyEeromeETER DN CD alvé. Y LM At \Doo(a * S%o SRl S (S 214 .77
2 |AcceTrRoOmETER EVDEN O 22 €6 3 | A6iSO \o0oq * 59 \ 2o J6 21 - 37
4 (Atrer e (i(d»neﬂ 00N 2o | EQRTAD | GuisT7 | oo | +57, 2ot -6 | B3 -7
5 _laecs ern R omeER RO\ D 222 1 EQ 3R] [ [SEySh lown g + S0 9= S (- 2y -7
e ACg.,ELE'Q.OVr\E,"\EQ-. CIVOENCD 22172 |EQUS ALi=> | \oo0 Se +5% y:.-(s& e 24M-17
7 Al e ROmE TER . e OEN € B3 2272 |EQ S8 AGISE L 1aon & * S% (:z—uk-l'_’fl'(a 2-4-77
R_ACLELE ROme TR, enfey e 2202 |EQ A AUt B2 lonag + 5% (2- 7 3-yt -T2
[ AL ELE R OvwuT 2. e neNw 227> |EP &3 | A7 \ooocé_ + 5%, {21y fl¢- 2-1$-1272
(o ,ML@E(LL‘)«»\E‘TW ) OEN O 2212 . cqQ e RAUarSle | 1O C(’L) ¥ 5% L2k 7 244-77
W\ (Acegle RoveTeR ]  a)0ENCDd 2272 |EQ M | Veidd Licon gl #5% 1 126 ok -T7
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MOUNTING

Specimen Orientation and Mounting

The Seismic Simulator will be inclined at a. 45-~degree angle to the floor

(see Figure 1). The Five Components, described in Paragraph 1.2, herein-

after called the specimens, will be mounted to a Wyle-furnished mounting
fixture. The fixture will be mounted to a 45-degree angle fixture such
that the base of the fixture is parallel to the floor. The specimens

will be tested in the vertical and the first horizontal axis simultaneously,
and then the mounting fixture will be rotated 90 degrees and the specimens
will be tested in the vertical and the second horizontal axis. The

mounting fixture will be rotated 90 degrees and the specimens will be

tested in the vertical and the third horizontal axis. The mounting fixture

will then be rotated 90 degrees and the specimens will be tested in the
vertical and fourth horizontal axis. The specimens will be tested
simultaneously. :

Specimen Description

Item . Model . Component
1 117 Electronic Differential Pressure Transmitter
2 147 Electronic Pressure Transmitter
3 570-C2 Square Root Extractor
4 572-C2 Isclation Amplifier
5 225-Cl-Al-a Compact Reccorder in Case #040-950-397-01
EXCITATION

Simultaneous Axes Excitation

Each horizontal axis will be equally excited simultaneously with the
vertical axis due to the Seismic Simulator being oriented at a 45-degree
angle. The input waveform will ke multiplied by a factor of 1.414
because of the orientation.

Exploratory Test

An exploratory test will be run in the form of a continuous sweep fre-
quency search using a sinusoidal steady-state input at approximately
0.2 g. The search will include a minimum of two continucus sweeps from
1 to 35 to 1 Hz at a rate of one octave per minute.

Form 1054-2 Rev. 4. 74
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. 2.3  Sine Beat Qualification Tests

The specimens will be subjected to sine beat tests consisting of ten
oscillations per beat with a time pause of approximately two seconds

¢ between each of the five beats. A sine beat test will be performed

— two times at cne-third octave intervals between 1 and 35 Hz and/or the

‘ resorant frequencies determined in Paragraph 2.2 at a test level of

' 4.25 g's, within the limits of the test machine, at a location rear the
driving point of the single actuator. The 4.25 g input yields an effective
g force of 3.0 g's in both the horizontal and vertical axes simultaneously.

2.4 Fragility Testing - (OPTIONAL)

The specimens can be subjected to fragility testing after the qualification
_ tests have been completed. The test method will be as indicated in Para-

- graph 2.3 except only one test will be performed at each test fregquency.
The test level will be increased to 10 g's (7.07 g's in each axis), within
the limits of the test machine (see Figure 2), during the fragility tests.
If fragility occurs, a sine beat test will be performed with the test
. ‘ level slightly below fragility level. Some fragility tests will be per-

formed during qualification testing (Paragraph 2.3) if fragility occurs at
g levels below 4.2 g's. If fragility dces rot occur, a sine keat .tast
will be performed at machirne limits.

- .
- 3.0 INSTRUMENTATICN
3.1 Excitation Control
wt S
A control accelercmeter will be mounted on the test table at a location
rear the driving point for the actuator.
Bl »
3.2 Specimen Response
Two (2) specimen-mounted uniaxial piezo-electric accelerometers will be
located on each specimen under test, if the exploratory tests are per-
formed. The placement of the accelerometers will ke a:t the discretion
T of the Wyle Test Engineer or the Robertshaw Centrols Technical Representa-
tive. Transmissibility plots of the specimen response accelerometers
from the exploratory search tests will be provided in the teést revort.
3.3 Electrical Power
Electrical power, as descriked below, will ke provided for the specimens:
) N : : . .
: . Items . Voltage
‘ 1 and 2 24 voC
- ‘ 4 26.5 VDC
3, 4 and 5 117 vAaC

Form 1054.2 Rev. 4/74
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Electrical input signals of 10 to 50 milliamperes DC will be provided for
‘ITtems 3 through 5.

~ 3.5 Electrical Moritoring

Four (4) channels of electrical monitoring will be recorded on an oscillo-
dgraph recorder during the qualification and fragility testing. These
channels may be used to ascertain electrical continuity, curreéent/voltage
levels, spurious operation, contact chatter, etc. before, during and

after the seismic excitation.

|
i
|
|
|
\
|
l
l _.' 3.4 Electrical Input Signals
l
|
)

The four channels of electrical monitoring will be utilized as follows:

- o Channel. T Item Output Signal
1 1 10 to 50 maDC
2 . 2 10 to 50 maDC
3 3 10 to 50 maDC
4 4 10 to 50 mabDC
-l | .
Visual 5 10 to 50 maDC (0 to full-scale)
3.6 Air Pressure
.‘ .
Alr pressure of approximately 0.5 psia (14 inches of water) will he sunnlied

to Item 1 and air pressure of approximately 100 psigq will be supplied to
Item 2 for operation during the test program. ' »

4.0 IN-PROCESS INSPECTION
The records will be checked for equality of performance after each test.

B ’ The specimens will be examined for possible damage following all violent
.tests such as at a severe structural resonance.

All important vibration effects will be logged.

Photographs will be taken of any noticeable physical damage that may occur.

- . Form 1054-2 Aev. 4.74
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5.0 REPORT

. _ Ten (10) certification-type reports will be issued subsequent to completion

. of testing. This report will be signed by a Registered Professional
Engineer and will summarize the details and recommendations concerning
deficiencies and repairs, results and conclusions, photographs of test
setups, failures, etc. - The report will also contain a list of test

- equipment used and calibrations.

- Form 1054-2 Rev. 4.74
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