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Title

TEMPERATURE VERSUS HUMIDITY -
ENCLOSED ENVIRONMENTS OUTSIDE CONTAINMENT

REQUIRED RESPONSE SPECTRUM (RRS) FOR
SAFE SHUTDOWN EARTHQUAKE (SSE)

TEST SPECIMEN ORIENTATION
TEST FIXTURT IN TEST DIRECTION FOUR
TEST SETUP FOR ENVIRONMENTAL CYCLES

TEST SETUP FOR SEISMIC TESTING

REQUIRED ABNORMAL ENVIRONMENTAL
TEST CONDITIONS

INPUT SIGNAL FLOW PATH

ACCELEROMETERS Al (HORIZONTAL) AND A2
(VERTICAL) MOUNTED TO THE VIBRATION TABLE

ACCELEROMETERS A3 (HORIZONTAL), A4
(VERTICAL), AND AS (SIDE-TO-% DE) MOUNTED
ON THE 2-PFN RECORDER 1LR-1063.

ACCELEROMETERS A6 (HORIZONTAL), A7
(SIDE-TO-SIDE), AND A8 (VERTICAL) MOUNTED
ON THE 3-PEN RECORDER 1TR-4133.
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4.0 DESCRIPTION OF TEST EQUIPMENT & FACILITY

sts were performed i1n tne testing

4 4

4 Conne

laboratory st Westinghouse Advanced Energy Systems Division (AESD
in Large, Pa.
‘il’
1.2 Test Equipment
- 5 f a test squipment used during testing 2ppedr
’zlbj") . .
- Moun "~

Environmental

T ~ g -\4- 2 - ~ % ~ - -
t Jnits were placed in an environmental Chamber wnich

s
- 4 -

(4]

provided the necessary conditions for the test.

Test units were mounted on a test fixture, using metnods

indicated by Westinghouse drawing [ ‘,3"
which was bolted to a 6 ft. by o ft. test table ;t a 450
angle to the horizontal table motion. The hydraulic piston
driving the table was at a 359 angle to the horizontal
plane of the table. This orientation produced egqual motion

in the three mutually perpendicular axes in tne test units
frame of reference., Figure 3 shows the test fixture
orientation. Figure 4 shows 3 picture of the test tab

(position 3 shown).

ctions

Slectrical setup requirements were identical for both the environ-

mental

~

o
j

wn

b c.e 12 A
L lb“" Hz, connected to the recorders using ¥#ic AWG stranded

and seismic tests. The power source was [ ‘]3'5»8 VAC,

e LT
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5.1 Environmental
] Riuurn.in
L AW )
5.1.1.1 Service Conditions
The recorders were operated at a chart speed of one
:’ inch per hour for fifty ’;P hours at :4gn:
" . - a,b,¢C
temperature. he power source was
- « 2.0.C 1
vac, “2¥s* and the signal source was
i
P9 volts DC.

Monitored Functions

Once every four hours, the signa
stepped from zero to fu
span increments. An eleven (11) point calibration

~heck was performed after the burn-in,

LT Z -
5.1.2 0Operationa est
§.1.2.1 Service Conditions

d at a chart speed of one

The recorders were operat

L

inch per hour during four (4) twelve (12)- hour
cycles of varying temperature, humidity, power
input voltage, and frequency. Figure /7 summerizes

the required conditions. Once every four hours,
full span

wr

the signal input was steppea from zero to

ts zero in 20% of span increments,



temie

§.1.2.2 Monitored Functions
At the end of each twelve (12)-hour cycle,

jeven (11) point calibration check for acc

an

uracy

was performed. The chamber temperature and humid-

’
ity were continuously monitored and recorded. he

1 - AT v el sl Tal +
power supply voltage and frequency were recorced atl
“? minute "“',p"-"l".

Before testing, the input was played into the system

Sl g bR
Jjummv weight attached to the vibration table. his

sroper scaling before subjecting the test articles T

simulations.

A resonant search on the complete test set-up was performed

prior to any other testing. This was oerformed over
range of one /1) to fifty
(1) Hz. at a sweep rate of 1 octave per minute at O.
input for the simulations was supplied on 14 channe
by Westinghouse Nuclear Technology Jivision (NTD).

.

channel was attenuated by a

4-channel waveform summer, an

bhe

50)Hz. and then fifty (50) to one

29. The
FM tape
Each

Q

this summation was twice integrated and fed to the hydraulic

control system. A block diagram of this set-up 1s §

figure 8, Five (5) Operating Basis Earthau
qure 8. e (5)
then performed. Finally, one Safe Shutdown Zarthgua
: ' A0
in four (4) different test fixture orientations (0,

QGO. 180°, 27¢9) was performed.

D

No adiustment of the recorders was permitted during

hown in

akes (0OBE) were

P g
i cr
Ke Qe

the 0BE

runs. Following each SSE run, the recrrders were inspected

for damage: repairs were permitted to the extent that they

could be done without removing the recorders from the test

fixture,
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TABLE 11

TEST EQUIPMENT

Manuf acturer & Model

B&F Model 1C1613 Conditioners (0-9)

B&F Model 10-800 Amplifiers (0-9)

B&F Model 1C1613 Conditioners (10-139)

BLF Model 10-800 Amplifiers (10-19)

B&F Model PS15-1500 Pcwer Supply

Data Precision 2480R DVMO683

Gould Model 2800 Recorder (1)

Gould Model 2800 Recorder (2)

Tektronix 502 Oscilloscope

Hewlett Packard 5323A Freq. Counter

Spectral Dynamics SD105C Amplitude Servo-

Monitor

Spectral Dynamics SD104A-5 Sweep Oscillator

MRAD Double Integrator

Spectral Dynamics Corp. 13192 Transient MemorY
and 13231 Shock Spectrum Analyzer

Esterline Angus 540 XYY' Recorder

Weston 1241 OVM

Lufft HTAB-176 Hygrometer and Thermometer

Honeywell Servoline 35 Temp/Humidity Recorder

Accelerometers

Serial Number

2873
2871
3088
4149
1513
4142
1537
1512

14

- -

McBee No.

0108
0110
0884
1711
3757
1706
3696
3452

McBee No.

4110
4190
4133
4109
4111

1602
1581
0480
0866

1168

1306
3408
2104

2349
0350
1378
0362
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Figure 2 Reqguired Response Spectrum (RRS) for Safe Shutdown Earthquake (SSE)

(Note: OBE Required Response Spectrum = 0.5 SSE RRS)
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Figure 3 Test Specimen Orientation
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Test Setup for Envirunmental Cycles
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Test Setup for Seismic Testing
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Figure D1.

Westinghouse Drawing |
Seismic Recorder Qutline
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