Proposal No. 10165, Rev. 0
Date: October 13, 1983
Total Pages: 17

Page 1

SEISHIC QUALIFICATIOK TEST PLAEK
OF
SEYEK (7) CABIKETS FOR STRUCTURAL YERIFICATION

Leeyestrilps

Prepared for

COMPUTER PRODUCTS, IEC.
1400 KORTHWESY 70TH STREFT
FORT LAUDERDALE, FLORIDA 33309

Prepared by

FARKELL & HERDRICKS, IKWC.
10600 FORD CIRCLE
P.0. BOX 209
MILFORD, OHIO 45150
(513) 831-9390

Prepared by: /i;lyﬁjiéjééﬁz;;jg Approved by: y

/GﬁyB.Pawww

12 Douglas

gr Testing Mgr. QA
Approved and gﬂ4ﬁ47L44‘ff/ilaivu3
Reviewed by: Grégory K/ Henry, P E
Manager of rqg1reer1ng
E

Customer Contact: Mr. Joe Fabian : Phpne: 305-974-5500

Customer Aporoval: Ry

Date:




10,

5

Propesal Wo. 10165, Rev, O
i4

The specimen{s) described in Section 3.0 will be
placed on the Seismic Simulator. The specimen wil]
be oriented such that the specimens principal
horizontal axes are parallel with the horizontal
axes of excitation.

The appropriate monitoring equipment will be in-
stalled on the specimen.

The appropriate initial inspection and baseline tesgst
wiil be conducted and documented.

Pesonance Search Test

Hot required during this program of structural
verification.

Full Level Qualification Test

The seismic qualification for the subject equipment
will be performed by using an independent triaxial
random motion simulator. Testing will be performed
with the test specimens principal horizontal axes
positioned parailel with the test table moticn.

Thus, each horizontal axis will be excited separate-
ly, but simultaneously with the vertical axes. The
Horizontal East-West, Horizontal North-South, and
Yertical input accelerations wiil be independent
of each other during the multi-frequency test. Test-
ing has demonstrated that the Farwell & Hendricks,
Imc. triaxis shake table has a coherence of less
than 20% between any of the axes.

Independent signal sources for the horizontal and
vertical axes shall provide the random input motion.
Random moticon inputs shall be equalized, if re-
quired, before subjecting the specimens to full-
level Required Response Spectra.

The specimens shall be subjected to five triaxial
seismic events at the Operating Basis Larthquake
(OBE} level, followed by one triaxial event at the
Safe Shutdown Earthguake (SSE) level,
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EFach seismic event will consist of random motion
which 15 amplitude controlied in 1/3 cctave band-
widths from 1 Hz to the freguency vrange of
fnterest. The specimen will be subjected to =a
ninimum test duration of 30 seconds for each 0B
and for each SSE.

The resulting shake table motion will be analyzed and
plotted by a Digital Fourier analyzer using shock re-
sponse software., This calculation will be performed at
the appropriate damping value and frequency interval:

Frequency range of interest: 1 to 40
Damping value: To be determined by the customer
Maximum octave freguency interval: 1/3

The zero period acceleration (ZPA) of the RRS will be
gxceeded to meet the spectra peaks.

The required response spectra provided by the
customer are attached. Ten percent (10%) margin wii)
be added tec the RRS unless otherwise defined herein.
Thus, the TRS will be greater than 110% of the RRS.

Yisual inspections and the functional parameters will
be verified as appropriate in accordance with the test
cperational and acceptance criteria contained herein.
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S VERTICAL SHOCK RESPONSE SPECTRA




CHAMHEL - A
1g.g8a

cC Cs

>

g.168

{6-DEC-23

Gz 36

¥
Freo frel frea Qoo Fres o]
g.5% G.&c z.ct 6.9 .58 3.54
G_£3 a_ouv 318 i.2r% LES .3z
G.74 o1 3.8% .52 JRE R
1. 69 S 5.6 2,54 _i2 §.40%
{. 2% noBZ 5,21 5.57 JEE 1, ¢
1.5= ERESS V.94 S =R I
2 & 72 RN E .

L1

Accelerometer ¥ Damping Zi
Birection - Location #

Test & 7 Test Type: (JBE ¢ GSE FRAG

Excitation Type: BIAX TRIAX N—S E—-W
Accelercometer Tyvpe: CONTROL SURVEY



CHAKRHEL - B ZPA= 8.38 Cek

«CC C*5

5.843

1 I.J.ll

e HOCK RESPONZE 2.0 % bawn  Rbz Aoc
g #2165 ST § (QEE 7 CONTRUOL 173 Gelzvs Mavi-liax
Frea fiznl Frec Gre ! Free PES-¥
B.S&  A.35 2.54 5.72 12.5¢ 3.t
G.€3 &.87 .G X 15.85 1,87
e oLk 3.93 | s i 9% 1.23
1, .32 S.61 I.3% S PLoSE
(2% a_47 €71 EAED 31.€2 1,55 -
1,03 @55 7,94 4=z 3781 1.
IS TR -4 fa of 4 0o

Accelercmeler & z-ﬁ* ¢ Damping __;L-
Direction X1’ ocati -
Test # 2 Test Type: ORE ¢/ 55E FRAG
Excitation Type: BIAX TRIA

Reccelerometer Type: CONTROL ¢ SURVEY



CHARNEL -~ € ZPh-

10, 8o -~

:_'|,,-_..._._.-_.

&CC G°S . N e . - " .
et st zfqz:; = S S AL ou v :
z Lo Q 3381

An 01y
M
o

L AR,

-3
-1

Frea re
8.38 IO 2.5
goAs g.85 KBRS
¢.7% Gl 3.%3
1.BS 0.5¢ 5.0t
1,28 woAT g.31
1. 38 ] 7,94
2. b 112 i, ee

FIGURE
Z
e T

Test Type

-
o

Rcocelerometer
Direction

Test

-
ool

ey
-

Type:
Rccelerometer Type:

xCl1tation

L N o e

T

Av BN O G e D D)

BIAX TRIAX N-5
CONTROL o

Ci8 FRE

2.8 % Lisme  Rbz Roc
173 Qctave Haxi-flzx

o Frea [a¥-g=3!

5 12.5% 4 .55

7 1580 £.09

3 1955 728

) 2512 VOES

3 21,62 1,21

4 37581 {.z2

Z ! .

(et

x> Damping
Location #
S5k FRAG_

E
SURVEY

ORE V/

—~ bt

LS




CHAMIEL - A CPrm 1.17 Cek

1. 28 - l ——— --—----o--.-—:t::--—«e—-t:::_

s s eyttt S Rt

#CC C7S

7
{E-DEC-S3 SHOCK RESPONSE 3.0 % Dame  Fbz RC:
GELEEITE 6ies CET | SXE ¢ CONTROL 173 Octane Hixi-Fax

Frea Rear | Freo faod Fras fm
G.54 B.B5 2.51 1. 24 12.5¢2 3.8
B.53 RoE2 3.18 1. £8 15,23 2. £4
KR a1 2.2 1,85 13,92 2.5
1. 58 0oAl 5.6l .14 I .8z
1.26 5.77 £.21 £,21 KR N
1.52 [ T4 5.07 9.2l 1.3
ZLal 0.7 168,26 5.2z -

FIGURE &.

; -
RAeceoceleraometer & Z, % Damping ‘5

Direction - Locatiop #

Test & Test Type: GBE_ SE_j{pFRQG
Excitation Type: BIAX___ TRIAX N-G E-u_
Rccelerometer Type: CDNTROL_QE H§GRVEY_—g

(8]

>



CR&NREL - B ZPas i.38 Gex

B 38 —— e g e ———
3 - ———— ———— e T
I v - 5
1 T T

H—— bt a
: H

b—— ey
3

—
—_
—_
I

1

RCC G

i

|

LCG1B FREQ

i6-DECl-83 SROCK RESPONEC - -~ a0 . _
G4:23:50 3165 SET 1 <% . 2.8 4 Daio  Abs
7 5 13163 SET | SSC | CONTROL 173 Gclave HaxioFox
Free i Fraa far
z.51 12,35 f.18
To15 15,85 2,53
S . ot
2ooe 13.385 .8z
.91 5042 2.2
Bl 2162 KRR
P Y 1,54
(f R 231 LoEg
FIGURE &.68
Rccelercometer # . % Damping ig
Direction E -t} Locaticon #
Test & éﬁ Test Type: OBEZ SSE_¥ FRAG
Excitation Type: sIAX TRIRX N—35 E—W
Rcecelerometer Type: CONTROL SURVEY



CHANNEL - € 2P A= 1.27 Gexk

16.88 Jommr—i—— s — .

aCc 678

“nm

(yrd

1
faslan)

(")) .
Lol €0 B aul
X

16-0 {JCKH RESPONSE .8

VAR 165 SET 1 23FE 1 CONTROL 1r2

7
Free Aeod Fres G Frea
G.5f 3 3d 2.51 .27 1z.38 &
X 47 2.1k 1,27 15,83 v
.73 : U8R toad PRORG ?
L IS IR LI -
i.26 w2l ZoEE Zi.ed !
15T CLEa o4 RIC I 1
200 R Ione

F
fAccelerometer # sl

Direction g{e;}L' Locat
E FRRG

i
Test & Test Type: O
Excitation Type: BIAX TR
Accelerometer Type: CONTR

A LT e I

fad e~ (M L0 Con

o
0

1O '

E-W_

SURVEY



CHARRNEL - C  CZPA= 3.76 Gox
zp.ca

I (SE o 3.8 % bame  fbz fcc
B SSE [ SURVEY 173 Octave Haxi-Max
7
Frea Lo Fres fme | Frea Bl
g.51 .t 2. 51 1.z28 2.5 1:.78
B.63 a.11 316 1.21 13.85 18.82
g.78 8.24 3.88 2.13 15,85 §.52
1,64 g.54 5.81 3,85 25.12 189 4%
1,26 ®.E5 &.31 8.37 31.62 11.8&8
1.o% & 37 7,94 11.4% 33 .81 £.43
2. By B33 15 862 14 44
Accelerometer # 3 % Damping 3
Direction AN~ S Locaticon #
Test # . Test Type: OBE S&SE ! FRAG
Excitation Type: BIAMN TRIAX J+ N-G E-W
Accelerometer Type: CONTROL SURVEY &7



CHARKEL

.88

20

T
Ll
il

VI

(W)

)

-1

L]

oy

R SELCE L

(ORI R RANE A
et
i
a
PSS U B Vo T R W Y
Lo MO0 C0ady a0

U v 0Ty
Tt e U [N [

(WY TR e N AT O (RN
e A R PR W I 20
LH . . . N - . -

OO e QUL =

G
(O R PRy e
L WD) v (D 3 Oy 5
Lo e e .
QUMM LD o

il ST A S FAN NN YTy
[ R It o TR A T h]

LT OO T T T T

QD 1 T
DU TR 5
[N

3

4+
fu

al
4+
8]

be
-
o)

RAD
\«)
SURVYEY 7

¥

-

T

CONTROL

AX

8

-
e
A (M
4
4

4

rometer

=

J

Acce



R B T W -

0

L.

O x m

I6-DEC-&3
HMi-17:30
x Fame | Freg Ron
{ ! g.%5 g.IT
& % S.EY 70
2 4 .37 §.az
! .12 F.Td
| boez .25
4 K= h 257
b
celeromester # 2_ “ Damping 3
recvion S~ WS Location #
st # ~ Test Type: COBE sse ) Frac
crtetion Type BIAX TRIAX » N-5_  E-w
celeromeiter Tvo CONTROL SURVEY &



L]

Lo
[
[0 B
Ledrs
(D30
T .
Lo

—

0

G0 DD 1y (N

AT D QD D VN
[FaBTp RS TR

(]

M

COVUTIL OO et

Lio L) 02Ty = bO £0
CHUD I LY = O
vt e = N [ )

[PRR R oS o

[ERNURS SO R b oy

o e - B

R AN IC C NV V]
——

RLd

Qe U0 s e v O
[ SV N U R L e )
L - e e e e e
(AN L VD RNV LR u s ]

~

— e e COL O
LD e [ N 4R 0D

B .
D OO 3D 5 I

G D Y O CO D 00
[P RNl LSRN T N
L 00 O D vt vt v (0

) x
<
W (r fd)
o li.
oo
0
O~ -
[ )
9o L) o
[S SN SRV v
0
o) _/_
[} <O
n —
o x
—
AF]
0.
>
[N
i <L
44
a nm
L
gl b
£ V1]
§8
o N
M} [
4
o] o
£ o u}
[ ] -
by Al 4
o4 3w
~ U <+
& W+ A
U oWotmu
oA L ox
RS A I e Y ]

O
o
[

J
-

Accelerometler



