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TEST REPORT .

1.0 Reference
,

SwRI Project No. 02-4744-005.

Seismic Qualification Test

B 2.0 Ecuipment Identification
a

h Two configurations of plug-in units were tested as containedj in the Model 791-CG Plug-In Instrument System, Series 700. For
the five-card configuration, the ecuipment was as follows:

Plug-In Instrument System,'Model 791-CG. .

.

Power Supply Module, Model 781-AC.

Power Jumper Card 7405.

Multiplier / Divider Computation Transmitter, Model.

712-MD.

Hermetically sealed Relay, Model 731-C-5G.

( DC Voltage Transmitter, Model 712-M.

DC Voltage Transmitter, Model 712-V.

For the ten-card configuration, all of the above items were
included plus the following:

Signal Isolator Model 712-L.

Signal Isolator, Model 712-INT-L.

'

AC Currents Transmitter, Model 712-CAC.

Multiplier / Divider, Model 733-MD-1-

.

|
.

| Thermocouple Transmitter, Mod'el 712-J.

i
,

*

:
6

fi
'
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3.0 Specifications and Standards
.

IEEE No. 323 - April 1971 - Trial - Use Standard:
.

.

General Guide for Qualifying Class I Electric
Equipment for Nuclear Power Generating Stations

IEEE Standard 323-1974 - IEE Standard for Qualifying.

Class IE Equipment for Nuclear Power Generating
Stations-

L1L;j
IEEE Standard 344-1975 - Guide for Seismic.

Qualification of Class I Electric Equip =ent forj
_yj Nuclear Pcwer Generating Stations,

i
r3 MIL-C-45662A - Calibration System Requirement,.

t.J
Military Specification

,

SwRI NOAP l-1 and 2-1 - Nuclear Quality Assurance.

Program Manual, Feb 1, 1976

SwRI XI-EE-101-0, XII-AG-104-0, XII-EE-101-0,.

XVII-AG-102-0, Nuclear Projects Operating ProcedureJune 1976

Required Response Spectrt= (RRS) For Centrol Systens.

Purposes for the Majority of Nuclear Pcwer Plant Locatior-in the Continental United States , Bechtel Specification
48, Page 4S-12.

.
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4.0 Test Facility
.

Southwest Research Institute '
.

Department of Mechanical Sciences
8500 Culebra Road ,

San Antonio, Texas 78284

.

5.0 Test Ecuic.=ent,

n
d. The following is a list cf test equipment used for seismic
j,( tes ting. The equipment used for these tests is designated by

u X.
W
4

b.

,

d

4

4

('

s
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6.0 Calibration
.

The Bell and Howell, Medel No. 4-202-001, '
.

Serial Nos. 19746 and 19742 and the William Miller
402C were calibrated traceable to National Bureau '

of Standards.

The calibration reference was a reference standard.

Kistler 808K/561T which is traceable to the
National Bureau of Standards.

The Spectral Dynamics Frequency Counter, Serial.

No. 3132 was calibrated to a crystal frequency.

traceable to the National Bureau of Standards.i

Eewlett-Packard Model 70053 X-Y recorder was set.

to read the output shown on each of the separate
graphs.

Instrumentation calibration was performed at.

0nominal 72 F te=perature and 50% relative
humidity, and in accordance with MIL-C-45662A,
Military Specification, Calibration System
Recuirements.

.
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7.0 Test Method
.

7.1 Resonant Frecuency Survey

The plug-in instrument system with five cards installed
was mounted in its normal operating orientation (in a rack mount)
on the SwRI biaxial shaker, such that it could be excited in
either the X, Y cr Z principal axes directions. Figure 1

l shows the electrical diagram for the five-card test configuration.j Figure 3 shows the mounting of the instrument system for the five-
card configuration on the biaxial shaker and the pertinent Carte-a

{l sian coordinate system axes. Figures 4, 5 and 6 shcw the location
- - of the response accelerometers used to measure the respense of the

plug-in system during the resonance survey for the X, Y and Z
pi excitation directions. The survey was conducted by exciting the

structure uniaxially with an 0.2 g peak acceleration in the
frequency range 1 - 35 H: at a sweep rate of 0.2 decades per
minute. The response was plotted as a function of frequency.
These plots appear in Section 8.0. Resonances occurred where
response acceleration was twice the excitation acceleration.
During testing the front cover of the plug-in system was closed,
as shown in Figure 7.

After the resonance survey had been made of the X, Y
and Z principal axes of the five-card configuration, a similar test

( was performed for the ten-card configuration. The cards used in
this ccnfiguration are shcwn in Figures 1 and 2, and the test
setup 1s shcwn in Figures 8 and 9. Results for all resonance

. surveys appear in Section 10.0.

7.2 Random Motien Tests

While mounted en the biaxial shaker facility, the plug-in
instrument system was subject to random excitation as defined by
Figures 10 through 13. The random excitation was obtained byi

i inputting narrow band random signals in 1/3 octave bands into the
j biaxial shaker system and measuring the resultant response

accelerations at the table in the vertical and hori: ental directions.
A Test Response spectrum (TRS) was obtained frcm the output of'
these acceleremeters by the use of a spectrum analyzer. Figures
10 and 11 shew the comparison of this TRS with the Required

j Response Spectrum (RRS) as obtained from the Bechtel 45 Specifi-
cation referenced in Section 3.0. These RRS's are for a Design
Basis Earthquake (DBE). Figures 12 and 13 show a similar cc=parisen
for an Operating Basis Earthquake (OBE). DBE and OBE tests were
performed for both the five and ten-card configurations. Each test
was of 30 seconds duration and consisted of a simultanecus biaxial
excitation of the structure with the randem motion as defined by
the TRS 's . The horizontal axis was in ene of the principal
axis directions of the plug-in system for one test and then the
plug-in system was rotated 90 about the vertical axis fer a retest.

( For the OBE tests , a total of five tests were performed for each
direction of the hori ental axis for each card configuration.

S023 -5 0 e -17 12 -o

<
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It should bn noted in Figures 10-13 that TRs's fall belcw
the RRS's for low frequencies due to the displacement limits
of the table.

.

7.3 Monitoring During Tests .

During the resonance survey, the plug-in instrenent ~

system response was monitored as described in paragraph 7.1.
During the randem motion tests , test circuitry as shown in
Figures 1 and 2 (Section 9.0) was set up to monitor up to eigh-
test points in the system. Output of these test points was
recorded on a recording galvanometer oscillograph. The oscillo-graph' data is shown in Section 10.0. In addition, an isolation

E test was performed with a light monitor. The test pointsy monitored for the five-card test configuration are shown in
f| Figure 1. The test point correlation with the channels on the; escillograph data is shown on the data. Test points monitored

for the ten-card configuration are shown in Figure 2 and are
similarly correlated with the oscillograph data on the data sheets'.
Figure 14 shows the test apparatus used for functionality tonitcring

i
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8.0 Results and Conclusions

All results of these tests are delineated in Section 11.0
.

in the SwRI laboratory data logs. The following are the salient
points:

The resonance survey for the five-card configuration
'

.

revealed no resonances below 35 Hz for the X 'nd Y-a
axis excitations and a resonance at 27 H: for the Z-'] axis excitation.

(S The resonance survey for the ten-card configuration3 .

L.
ul revealed no resonances for the X and Y-axis excitations
s.at below 35 H and a resonance at 27 Hz for the Z-axis. .

;;g excitation.
!!
^*

For the five-card configuration, functions monitored.

before, during and after test indicated normal operatien
for both the OBE and DEE random motion tests. DC
outputs at TP2, TP3 and TP4 showed no' drift during
test. The light on the Isolation Test Indicator indicated
isolation between the appropriate points and the~ output
at TPS and TP7 indicated switching was normal for the
TPS input.

For the ten-card test configuration, all functionality{ .

checks shewed normal operation before, during and
after the OBE and uBE tests. DC outputs at TP2, TP4
and TPS showed no drift. Switching at TP3, TP6 and
TP7 was normal for the input for all tests.

No structural failures were observed before, during.

or after tests for either card configuration.

.

<
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Data For Oscillocraph All Records
,

1) Channel Correlation: (Right to left frca bottom of each page)"

TPl TP2 TP3 TP4 TPS TP6 TP7 TP8
.

2) Strip Chart Rate: 1/2 inch per second
.

4 3) OBE and D3E (SSE) beginning of. runs indicated on the
data sheets'

6!-

I| 4) Time progression from bottom of each sheet to the top
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LABORATORY DATA LOG
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