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1.0 =7 ~ REFERENCES
1.1~ Jelco, Inc. Purchase Order No. 7651, dated 15 March 1976.
1.2 _ ?' Bechtel Power Corporation Specification Number $023-502-5,
o Appendix 4F.
» 1.3 fﬁ ~ Bechtel Drawing Nﬁmber‘53018?C entitled "Control Panel Layout
e ';} Chemical and Volume Control, Reactor Coolant and Reactivity
g[: :;_’ Systems Shipping Section 3". PRI ,
. 1.4 - Bechtel Drawing Number 53018- 2 entitled "Control Panel Layout ‘ _
"Chemical Control Shipping Section 3" _ v )
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
. 1n 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 2? Receiving Inspection

Prior to testing, the specimen, Shipping Section Number 3,

i  was subjected to a visual examination fior evidence of shipping
- . damage. Specimen identification information was recorded on a
- " receiving inspection data sheet included in the body of this

f report. ,

‘ 3.2 _ﬁ: Test Fixture. and Specimen Orientations:

: r- ' 7. . . . X '

L The specimen was fully supported on the test table by a rigid

- weldment of 12-inch structural steel J-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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E 3.2 '.,.‘_f;‘; (continued)
e - 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. 4 . :

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 runm.
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 ’ - v"';}{_:i;:

Eight strain gages were mounted at selected points on the speci-

men. Gages arbitrarily numbered 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
4 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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(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.

v

Strain gage 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
{o . center of gravity or the standard instrument mounting method,

rather only the total instrument weight for each general panel
location was simulated. The dummy instruments are shown in the
attached photographs.

{w ‘ 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

o , . level of O 2g peak.

This type test was performed uniaxially, in the three principal

axes, one at a time. .

r~ 3.5.2 Random and Superimposed Sine Beat

_ Following iterative'bare table" motion falibrations the specimen
z :was subjected to biaxially applied random motions with biaxial
27 sine beat mo;ions superimposed at specific frequencies.

jﬁ;The biaxial random motions were amplitﬁde 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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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 conditionms,: respectlvely, with
a two-second interbeat delay in each case.

Each test run consisted of thlrty seconds of random exc1tation 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 test, machine drivers in
phase and the two drivers 180° out of phase. ‘The horizontal/

~wyertical random waveform exc1tations 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 1ncrements

. from 1.25 to 100 Hz. The data were formatted in plots of peak

3.5.3

3.5.3.1

3.5.3.2

3.5.3.3

3.5.3.4 G

3.5.3. f

14

- acceleration versus the incremental frequency.

Test Sequence

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

~Ca11brated the biaxial seismic input motion so that an analysis of

‘the random signal and the-four sine beats enveloped the requlred

- rTesponse spectra.

Installed the specimen into the test setup 4&s previously described.

Installed the instrumentation which is called out in Paragraph 3.3
and verified that it was being recorded on an oscillograph.

Conducted a sine sweep resonance search in the longitudinal axis

...as8 detailed in Paragraph 3. 5 1.

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

1
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3.5.3.6° Input the 30 seconds of biaxial seismic motion as detailed in
. Qf:- Paragraph 3.5.2, with the 1.25 Hz sine beat superimposed; first
5;f~vith 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 tle sine beats at 1.6 Hz.

3. 5 3 87!: Repeated Paragraph 3.5.5.6 only input the sine beats at 2.0 Hz.

3.5, 3. Q}GHPRepeated 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 o ' SR e F
. . N 1 { N Mind
' v .
" '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.

1y
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Random with Sine Beats

Test Response Spectra (TRS)

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

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 gz (out of phase) sine beat seismic test condition in
the Z—Y biaxial test plane. - : :

>
s
)

‘" 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 3.0g peak response is met,
particularly when consideration is made that the inputs were _
significantly higher than those from the'required spectra. BN

—-’.
TS e

:'-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

- resonance 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 excitatiom.

Strain Gages

-
‘e

" 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 strain throughout testing. For the

. case of simple uniaxial strain in mild steel, 400 microinches per
", inch strain corresponds to 12,000 psi gtress; far from its yield
. Stress of approximately 45,000 psi (C1015, hot rolled l-inch round).




REPORT NO

PAGE NO.

- 54498-1

8

WYE LAIO.A-TORI €8 Norco, California

TABLE 1

for the locatioms)

ACCELEROMETER LOCATIONS

(See the attached photographs and Figures 1 and 2

 Orientations for Each Test

Accelerometer Resonance Search
Number X Y Z

< d 4 rd g
NNMNNN

N NNNNC

et b
N O
< D4 D4 M4 M AP DA DI D4 bd D44

WM drdddd g 4 wd d
< NNNN

test runs. o

Seismic Test

17

18 X Z

19 Y Y

20 X A .
21 X Z

22 X Z

X-Y Z-Y
Y- Y
Y Y
Y Y
Y Y
X Z
X Z
X Z
X Z
X Z
X Z
X Z
X Z
X Z
X YA
Y Y
X Z
Y Y
X Z
B Y
* Y

o Were in the X direction for both 1.25 yz sine beat seismic
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: ' TABLE II | N
E’ LATERAL AXIS RESONANCE SEARCH DATA (Z Axis)
el g ; ' : . - Maximum Response
] Direction Accelerometer* Frequency (Hz) Acceleration (g peak)
E : Sweep Down 8 . 7.8 1.8
- 10 7.8 1.6
i 10 9.0 1.2
i: 8 10.5 1.0
: | 10 22.5 0.9
= 10 35.0 1.3
Ij. 8 35.0 0.7
’ . Sweep Up _ o 1n 10.0 1.0
[ - 10 10.0 1.2
: 9 10.0 . 0.7
8 10.0 0.9
f 7 10.0 0.7
. 6 (Vertical) 10.0 0.6
. 5 (Vertical) 10.0 0.6
4 (Vertical) 10.0 0.6
15 3 (Vertical) 10.0 0.6
- - Sweep Down 20 9.0 0.9
L o 18 9.0 . 1.0
: 16 9.0 0.9
o 15 9.0 1.2
[\ 14 9.0 1.0
R 13 9.0 1.0
A 20 10.5 1.0
18, 10.5 1.0
N 16 -10.5 0.9
15 10.5 1.0
4 14 10.5 0.8
13 10.5 ° 0.8
- Sweep Up _ 22 (Vertical) 35.0 0.6
. ) o 21 (Vertical) 35.0 0.6
= _ , 20 © 20.0 , 0.5
_ o 16 20.0 0.5
[ 22 10.0 ‘0.8
- : 21 10.0 0.8
, 20 10.0 " 1.5
{ . 18 10.0 1.3
] e 16 10.0 1.2
0 L | 15 10.0 1.5
: o s 14 - '10.0 1.2
L . 13 . 10.0 1.2
- | - 12 10.0 0.7
l*- Jqq * All mounted in the lateral direction except where noted.

-



" WYLE LABORATORIKS Norco, California

Accelerometer

3
4
5
6
7
8
9

10
11 -
12
13
14
15
16
17
18
19
20
21
‘22

At the
plane.
peak.

I

—

L

P

TABLE IIT

PEAK SEISMIC RESPONSE

" Acceleration
Pezk Response* (g)

(Vertical)
(Vertical)
(Vertical)
(Vertical)

N s bt b e
MMONBHSMTPOOVOOLHMNOHOWLUKMKRWWOWYWYWYOY

L] L) . L[] L] . L] . L[]

(Vertical)

(Vertical)

(Vertical)
(Vertical)

NN N

2.5 Hz sine beat condition (in phase) in the Z-Y axes
Lateral input was 1.7g peak; wertical input was l.4g
All accelerometers were in the lateral direction except

where noted.
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DATA SHEET

S'Acunom_gELaD‘ . Job No. 5447f
.om &- /5‘%

Spocimen’ ("DA/T?ZDL @o«/éoéﬁ

RECEIVING INSPECTION

No. of Specxmens Received: (I ) OA&S

Record identification information exactly as it appears on the tag or specnmen

- Manufacturer ‘:ELQ—Q .
Part Numbers _262" 58, SO, 51 (_‘#5)

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 uniess noted below.
o Path

ANONME

“ 1 ' *1fadditional space is required for serial numbers, use an additional page, or reference first functional test data
' i sheet (if applicable). /
))_Iy ' Inspected By *:‘* w\
- Sheet No. —y of s
( . ’ ) Approved Date: Zn /:;/:ZU
w-614 . T

. Q.C. Form Aopproval M . *
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WYLE LA EATORSES: /Noico, Cotitoruic . 73709717, 609:210% . TWX 910-332-1204 . Cabls WYLAB

' CoeEl 5 = Puge Addendunm
. JELCO, Iric. o
. ‘P, 0. Box 2248
S Pomona, Callforﬁla 917Go

Lo -

| ADDENDUN T

lld_;.*ERnrth crs

L1 - ffJelco, Inc. Purcua._ 0:3ux No. 7651, ¢ dated 15 da;ch 19,c

1.2 Wyle Labo, orics Test Rqurt Hs. 7651, dated 31 thch 1976.
‘ ) . ..‘ - N

2.0: PURrOSEgCi

“The purpose of this addendum is to incorporatc - four page
data sheets inadverteiizly omitted from Rcference 1.2.
. sheets furnish test information for resonance -search an
random with sine bezt. tosts on Shipping Section No. 7.

¢
F
STATE GF CALIFORNIA : c L DEPARTMENY _
COUNTY QF RIVERSIDE J 7 : ) .
. . P .
Ray C. Mvrick , being duly sworn, DIPT. YGR. ﬁl'" ‘
deposes @n:d says: That the informafivn conts red 1 thds repatt is the result of James b‘ z\lld\_l Ton
complete snd carefully conducted tests snd is 1o the bv.:l of Lis. knowledge (ruce ’

end coricct in all rc<% . .
. , .
7y == a
: ”///("&)ﬁ A Z ) TEST ENGINEER ﬂ g /
T i / / W. K. Loz ﬂ
' ’ : Registercd

dmﬂ/Y ang mnm to before me this /d,}\’u June . l‘)__z_!:)__ ‘ Pl’OfCSSiOhﬂI J / () /// -
7

._4

' 4/5_/< Cz(/’ (, . Engincer | GcoerA . .‘ul‘v By

< L"Nul:ry Public in and for the ¢ nuﬂl) of Riverside, St de of Californin’

(30

"M.\Ot(ﬂr(‘b‘\/\'\ﬁl& 1“]\' , 19 79

OFFICIAL SFAL DCAS-QAR VERIFICATION

CATHERINE C. KELTY 7 7/
NOTARY PUDLIC - CALIFSTENA . A / AU

B 1
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" 'MUST BE RETURNED TO: THE RECORDS FACILITY

— NOTICE —

THE ATTACHED FILES ARE OFFICIAL RECORDS OF THE
DJVISION OF DOCUMENT CONTROL. THEY HAVE BEEN
CHARGED TO YOU FOR A LIMITED TIME PERIOD AND

[N

BRANCH '016. PLEASE DO NOT SEND DOCUMENTS
CHARGED OUT THROUGH THE MAIiL. REMOVAL OF ANY
PAGE(S) FROM DOCUMENT FOR REPRODUCTION MUST
BE REFERRED TO FILE PERSONNEL. . i
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DEADLINE RETURN DATE w_—
C,o w\v-NE_SAD_&:hQSﬂl j
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