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; 1. QUALIFICATION RESULTS CERTIFICATION AND SUMMARY
I l

SDRC Report No. 11410 Volume 1 of 1 Revision Number 1 Date 10/7/82
o

|} SD RC Project No. 11410 Dates from 8/17/82 to
; >

,

Customer: Cincinnati Gas & Electricj q. Customer P.O. Number xzC 023743
j Nuclear Engineering Department

Address: P. O. Box 201

1.Ijf
Moscow, Ohio 45153

.

j ,

! )
'i Test Specimen (s) ITE Series 5600 Motor Control Center

' j i See Table 1.1 for component identification.

>;
,

! -.

I !

! 2 Manufacturer ITE/Gould inc. Industrial Controls Division

.,

' '

Summary The test levels achieved met or exceeded the Required Response Spectra for all tests. The MCC

provided essential power on command throughout all testing. No contact chatter was detected-

after normal change of state settling time before, during or after all seismic tests. The MCC met gey, j
all structural acceptance criteria throughout the seismic testing except as noted in Record of

Anomaly (see Record of Anomaly, following page).

b
- "

Prepared by:
Anthony Woffer, Test Sg/cialist

e cat n fRuuk
Reviewed by: 6

A
SGatrick, Senior Project Manager ;g gg ; g

been ualified in full ace rdance with theReviewed by: & hag g
Gary I. Po@.A. Engineer y y Cystomers Purchase Order and is cualified to

withstand without loss of those functions and/or

Approved by: I[M structural integrity for the seismic condition
Edward L. Peterson, PE, Technical Director-Testing provided in the Purchaser's Specification as

presented to SDRC.The test has been super.
- vised and reviewed by me.

Signature I 844e%
NAME AND LOCATION OF TEST FACILITY

Registration P.E. Number EC41507

STRUCTURAL DYN AMICS RESEARCH CORPOR ATION State of Ohio

I~
2000 EASTMAN DRIVE
MILFORD OHIO 45150 Date 7 - O cr- /9dd P.E. S:amo

(513) 576 2400

S tru c tu ral Dynamics R e s e arc h C o r o c ratio n
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1 EDRC
~

'

Structural Dynames Research Corporaten

I)i 2000 Eas: man Onve
'"

Mdford.Ohc 45150

RECORD OF ANOMALY,

i Date 8/17/82 Customer item No. 61480 N.O.l.
,

fj Customer CG&E Test item No. 11410-R1-01-01-00
! SDRC Proposal No.11410-R1 Engineer Wolfer

Description ITE 5600 Motor Control Center

_

REQUIREMENTS:

The structural integrity of the test specimen must be demonstrated both during
and after testing.

,

.

DESCRIPTION OF ANOMALY:

} The door latchec rotated during the seismic aging tests so as to allow some doors to

J
open. During the high level seismic tests the door fatches rotated a small amount.

(Not enough to allow any door to open).

l
J DISPOSITION:

j3 Due to interlocking feature on the breakers, the doors could not open far enough-

to affect the safety-related function of the motor control center.
3

,

SDRC suggested disposition is "Use-As-Is".
,-

a

COMMENTS:

I' CC: SDRC Final Report
SDRC Q.A. Manager
SDRC Sales Department

U#8Customer, Mr./Ms.
P.O. Box 201Address

| Moscow, Ohio 45153

|

.

|

TF416I.
I

|
_ - _ - - -
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: 5DRC -
#

Structural Dynames Research Corporaton
I

'

2000 Eastman Dnve|7 Mdford. Oho 45150
. 513-576-2400

, RECORD OF ANOMALY
|

"

Date: 8/17/82 Customer item No.: 61480 N.O.l.

Customer: CG&E Test item No.: 11410-R1-01-0140
i '" SDRC Proposal No.: 11410-R1 Engineer: Wolfer
I

] Description: ITE 5600 Motor Control Center
_J

,,j REQUIREMENTS:!

'

During the seismic testing the table control accelerometers must be analyzed by shock
'

response software to determine the TRS.,

! J

! DESCRIPTION OF ANOMALY:,

i,

j During test no.12 the control accelerometers overloaded and could not be analyzed.

!

J

DISPOSITION:'

!
-

L -
Rerun the test.

|

J

e-

COMMENTS:
~

CC: SDRC Final Report
'

SDRC Q.A. Manager
'

SDRC Sales Department-

Customer: Mr. David A. Parker - CG&E

Address: P.O. Box 201'

Moscow, Ohio 45153

1 ~

.

.

- -- - - - , - - - - - . , _ _ _ _ , ~ - - - - . . - - - - - - - - -- -
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| Structural Dynames Research Corporaton
4 a
1 2000 Eastman Dnve
! Mdford. Ohc 45150,

,- | 513 576-2400
.

4 o
j

I
RECORD OF ANOMALY,

I |

)
'

Date: 8/17/82 61480 N.O.l.Customer item No.:

Customer: CG&E Test item No.: 11410-R 1-01-01-00

SD.RC Proposal No.: 11410-R1 Engineer: Wolfer -

Description: ITE 5600 Motor Control Canter

l,

i T

L j REQUIREMENTS:

During all seismic tests the motor control center must be monitored for chatter and.,

operability.
.a

| DESCRIPTION OF ANOMALY:,

J During test no.14 (3rd Emergency attempt) the SDRC monitoring system malfunctioned
l' and did not record the electrical monitoring data for this test.
? I
!i j
4

|
'

| ! DISPOSITION:
1 -

| Rerun the test.
,

!

,

,

>~

COMMENTS:
.

&

CC: SDRC Final Report

I- SD RC Q.A. Manager

SD RC Sales Department

Customer: Mr. David A. Parker - CG&EI Address: P.O. Box 201
Moscow, Ohio 45153

~4

.

_._,_m.-__ _ . .. _ _ _ _ . _ - _ _ _ _ , _ _
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TABLE 1.1
''

5600 MCC COMPONENT IDENTIFICATION

l

.J
Section Description Manufacturer identifying Nurnbers

". IB Panel Board ITE/Gould CAT.#: UB30-14L/ Series 8/
20W29

. [j
- IB 30A Circuit Breaker ITE/Gould Issue LK-4441/BQ3-B030

g 1D 3 Phase Insulated Sorgel Electric CAT.#: IST02HPS P-2 KVA15
Transformers

2A Circuit Breaker ITE/Gould EF3-B030,

| .; 2A Size 1 Starter ITE/Gould CAT.#: AT03C
J 2A Size 1 Starter ITE/Gould CAT.#: AT03C

2A Control Transformer ITE/Gould .lKVA/ CAT.2032-T3
2B Adjustable Trip ITE/Gould CAT.#: EF3-A030Z

i Breaker
'

2B Size 1 Starter ITE/Gould CAT.f: A213C
2B Size 1 Starter ITE/Gould CAT.#: A213C.

2B 4 Pole Contact Relay ITE/Gould J20A40
,

2B Control Transformer ITE/Gould CAT.#: 2032-T3"

2C Circuit Breaker ITE/Gould EF3/480 Volt / CAT.# EF38030
,

J
' 2C Circuit Breaker ITE/Gould EF3/480 Volt / CAT.# EF3B030;'

|
2D Circuit Breaker ITE/Gould CAT.#: EF3-B100

i 2D Size 4 Starter ITE/Gould CAT.#: A203F
T 2D Control Transformer ITE/Gould CAT.#: 2030-T10/.25KVA| j 2D Aux Relays ITE/Gould CAT.#: 20A20/2 pole

f 3A Adjustable Trip ITE/Gould CAT.#: EF3-A030
Breakerg 3

; 3A Size 2 Starter ITE/Gould A203D
2 3A Control Transfor=er ITE/Gould CAT.#: 2032-T3

3A rear Double Block 4-Pole ITE/Gould 2(J20A40)
i hhy

3A rear 2 Pole Relay ITE/Gould CAT.#: J20A20/2 Pole;

3B Circuit Breaker ITE/Gould CAT.#: EF3-B100
1 3B Size 3 Starter ITE/Gould CAT.#: A203E,

3B Relay ITE/Gould CAT.#: J20A20/2 pole
" 3B Control Transformer ITE/Gould CAT.#: 2032-T3

3B Ground Fault Relay Brown /Boveri Type GRM-FC
38 Rear Relay ITE/Gould CAT.#: J20A20/2 Pole

3C Adjustable Circuit ITE/Gould CAT.#: ~EF3-A1002.

Breaker
3C Size 3 Starter ITE/Gould CAT.#: A2030E

_
3C Contact ITE/Gould CAT.#: J2820
3C Control Transformer ITE/Gould CAT.#: 2032-T3
3D Circuit Breaker ITE/Gould CAT.#: EF3-B030
3D Size 2 Starter ITE/Gould CAT.#: A203D
3D Control Transformer ITE/Gould CAT.#- 2032-T3

3D Rear C-Relay ITE/Gould CAT.#: J20A40/4 Pole

-

e

-- - - - - _ - - - - - --
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I

l .J
: 6

]
J

1. Name of item:
3 q
i '
i ITE Series 5600 Motor Control Center (MCC)"

OEl
3 2. Customer's part number:

s

61480 N.O.l. (See Table 1.1 for component identification)

! 3. Manufacturer's model number:
. m,

;- EJ; 84-78S77
|
't

L ] 4. Manufacturer's model number:
p ,
" "

See Table 1.1

t ,

| o

.j 5. Test dates:

8/17/82

a

6. Specification number and source:

! Sargent & Lundy - Specification for Dynamic Testing of Seismic Category I ITE
' Series 5600 Motor Control Center - R2

-

-

7. Specification class or seismic category:s

I

'

7 ClassI

l J

8. Spectrum curves used (R RS's) and sources:

See Section Ill.1

'

| 9. Number of orientations:

1

i
t

- 10. Number of tests / orientations:

SRV (total time of 700 seconds)
- SRV plus LOCA (total time duration of 300 seconds)

5 Upset Tests

2 Emergency Tests
.

|-.

- S tru ctu ral Dynamics Research C o r po ratio n

_ _ _ __
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J

a

! ,a

!
i 11. Equipment is: stock , or special

m.i'

' 12. Equipment qualified by: analysis , test , combination

i

) 13. Equipment is: mechanical , electrical ,other , instrumentation
'

>

.

|g]
f

W. 14. Equipment is a: motor , pump , fan , panel , switchgear ,

| instrument , other (specify) motor control center
i

1 J
!

15. Schematic and photographs of test setup:

IJ
,

See Section 111.3;

16. Equipment is located in the N/S' at elevation , and is attached to the: floor ,

I wall , ceiling other (Specify),
,

t ) .

! ]
] 17. Summary of resonances located in equipment

i
See Section IV.1s

'

18. Damping values used in TRS calculation:
'

I
I SRV - 2%

l'J
I SRV + LOCA - 2%

4 Upsets - 1%'

. 1 Upset - 1,2,5%

| 1 Emergency - 2%
,

| 1 Emergency - 2,5,10%
-

| 19. Justification of use of damping values other than as allowed in Item 6:-

| N/A

*N/S - Not Specified

-

.

- S tru ctu ral Dynamics Research C o rp o ratio n

'- er _m._ _ _ - _
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1

1
; .a

I 8
- ,

!
a

l 20. Description of the testing approach (such as biaxial, triaxial testing, simulated plant operation,

jWs testing frequency range, frequency interval, type of frequency wave from inputs, etc.):

1
i Triaxial random input 1 to 100 Hz,
i e

J.

| 21. Method of monitoring and location of monitors:

Survey accelerometers placed on the motor control center at locations specified by
'

CG&E.

7
: ,

I .) 22. Statement of equipment function before and after tests:
!

i i ITE Motor Control Center functioned as specified in the test plan before, during and

after all seismic events.'
..

23. Test levels shown to meet or exceed required response spectra:

See Section IV.2

i~n,' 24. Mounting of test item as compared to actual mounting:

l See Section Ill.3
'

|
25. Test observers (representatives from customer and/or supplier):j ,

CG&E - Mr. Dan Harvey

Mr. Roger Thoney

l_-
Mr. Mark Angelo

~

Mr. Mendo Jonovski

Mr. Paul Bogen

26. Test togs:

See Appendix Vll.2
.,

.

k

_

- Structural Dynamics Research Corporation
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l ll. INTRODUCTION

This report documents a full scale tri axis seismic qualification test performed by Structural'

'
, Dynamics Research Corporation for Cincinnati Gas & Electric Company. The item tested was

j an ITE Motor Control Center.
~

] This test was conducted at the SDRC'. testing laboratory in Milford, Ohio on August 17,1982.
.i

i Participants in this project were:

CG&E

i Mr. David Parker

.2 Mr. Robert Johnson

S&L
Mr. Don Elias

, SDRC
;

j Mr. Gary Patrick'

Mr. Anthony Wolfer
Mr. Thomas Zurmehty

Mrs. Kay Poynter

1
J

'l
, '
:

't '

~
.

-

'4

'

i

,

I-
'SDRC is a service mark of Structural Dynamics Research Ccrooration.

I

|
~

1

-

S tru c tu ral Dynamics R e s e arc h C o rp o ratio n

- - . . _ _ . .-- ._-- . __ ___ __-- _



.

| .]
. 10)

)
> '

lli. TEST DESCRIPTION; q

| lit.1 Required Response Spectrum (RRS)
!
'

The response spectrum was provided by Sargent & Lundy. The horizontal and vertical

j SRV spectra are shown in Figures ||l.1 and 111.2. The horizontal and vertical SRV plus

LOCA spectra are shown in Figures 111.3 and Ill.4. The horizontal and vertical Upset

curves are,shown in Figures 111.5 and 111.6.The horizontal and vertical Emergency
~

spectra are shown in Figures 111.7 and 111.8. .
,

_ lit.2 Test Signal CMieration

j The horizontal and vertical input signals were generated by three random noise signals

t shaped by one third octave digital equalizers. The resulting signals are tape recorded

for playback to the table. The signals are 30 seconds in duration. Figure 111.9 showsi

{J approximately 5 seconds of the horizontal and vertical time signals.
m.

I

?

]
-

<,
'

EJ
i

I

l

t

-

e

,

\ -

|
1

\ ..

|
|

|
'"
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111.3 Description and Mounting of Test Specimens
,

''

The mounting of the test specimen simulated the actual in-service mounting as closely

,g, as was practical. The specimen was mounted to the test table by welding it to a 1" thick
3, plate which was bolted to the shake table. The welding pattern, which represents the as

installed in-the field condition, was 1 1/2 inch long,3/16 inch leg fillet welds on 12

I' , inch centers. Total number of welds was 12 (6 along front sill and 6 along rear sill). See
'

Figures 111.10 and 111.11.

-

Ill.4 Test Procedure
,

111.4.1 Test Sequence.

.

Testing was performed in the following sequence:-

1. Baseline Inspection"

~

2. Operability Test
. . . . ,

3. Resonance Search.

., ,.

4. SRV Aging Test
...

I,j
.

5. SRV + LOCA Aging Test

6. Baseline inspection.,

7. Upset Condition Proof Test
.,

i P
B. First Emergency Condition Proof Test

I-3 9. Baseline inspection

10. Second Emergency Condition Proof Test

11. Operability Test
,

(See Vll.2 - Appendix B SDRC Log Sheet)

.

.

F
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| ||1.4.2 Exploratory Test

"
: The frequency search was conducted in each principal axis prior to the aging

tests described in Section 3 below. This scarch was in the form of a single axis

f continuous frequency sweep using a sinusoidal steady state input at the lowest,

amplitude capable of determining resonance. This frequency search was con-
*' ducted by developing transmissibility plots for point (s) on the test specimen.
. A transmissibility plot is defined as the ratio of motion of a point on the object

divided by the input motion at the base of the item or the table on which thej ,,

| item is mounted. Peaks in the transmissibility plot represent the natural fre-'

quencies of the system. Phase angle of the output with respect to the input is

r- also provided.
I
a

Transmissibility function (s) are calculated using Fourier analysis techniques on

a GenRad test system. This technique ratio's the Fourier spectrum of the com-

I-' ponent response to the Fourier spectrum of the input motion.

The frequency of the input excitation was varied from 1.0 to 100 Hz.

'' The linear sweep rate was equivalent to two octaves per minute. The sine sweep
E was applied in the order of 0.2g to 0.4g.

T1
Response accelerometers were mounted on the specimen as required to record

natural frequencies up to 100 Hz.
r'

J Natural frequencies were determined by the peaks and the phase angle in the

transmissibility plot.
g..
,

' 111.4.3 Aging Tests

I The purpose of the aging tests is to supplement the proof testing inassuring that
- the test specimens are subjected to the design life mechanical vibration result-

ing from all of the postulated dynamic events. The dynamic events postulated

| to occur are:

- Operating Basis Earthquake (OBE)

.
Safe Shutdown Earthquake (SSE)-

- Safety Relief Valve Acutation Events (SRV)

I..
- Loss Of Coolent Accident (LOCA)

,

e
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The following bar chart shows the sequencing of these events and how the test-

ing program accounts for them:

i

|i

J,

,

.o OBE SSE

"i e :-
aci I 8

*

'

ac: i
.

', 'j u>I a

gW I IOCA!

A I '
L rs

8 I es g l I Ii
"

| I I,

I I SRV i. . .

1 I I
l J l e a g
'

I
| I l |I
g | 8 im

I i 1 |2 | ! I I e

,

'

@$ Upset Emergency[
--

', yg Condition Condition SRV+LOCA Aging Test SRV Aging Test,

. W> mo Proof Test Proof Test
|' c4

E4 A.i r,

.

v.

J

|
\ .

' _ .

Aging Test Methodology
i

I a. The number of aging tests performed simultaneously in three directions
I prior to the full level qualification tests was one SRV aging sequence

and one SRV plus LOCA aging sequence.
1

b. The specimen was subjected to a minimum test duration of 30 seconds'

for each time history in these sequences. The SRV sequence comprised
. a total test duration of 700 seconds. The SRV plus LOCA was a total

test duration of 300 seconds.,.

| -

| -

|

|
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{J
n c. The aging test consisted of simultaneous horizontal (N-S and E W) and

Id vertical inputs of continuous random waveform motion over the fre-

quency range of 1.0 to 100 Hz.

d. The amplitude of each random waveform motion was independently

adjusted at one-third octave frequency intervals in each axis until the

R TRS envelopes the R RS within the limitations of the test machinr.'

i .}'
| e. The resulting table motion was analyzed and plotted by a digital fourier

|
O,
3 analyzer using shock response software. This calculation was performed

at the appropriate damping value and frequency interval:

. r7 Damping value(s): SRV - 2%
' ] SRV plus LOCA - 2%
,

. Octave frequency interval: 1/3

111.4.4 Full Level Qualification Test

Simultaneous Excitation Technique

i The seismic qualification for the subject equipment was performed by using an,

] independent triaxial random motion simulator. Testing was performed with the

test items' principal horizontal axis positioned parallel with the test table motion.
,

Thus, each horizontal axis was excited separately, but simultaneously with the

vertical axis. The horizontal East-West, horizontal North-South, and vertical
[, input accelerations were independent (incoherent) of each other during the!

multi frequency test.

r-

t, Full Level Qualification Methodology

a. The number of tests performed simultaneously in three directions was,,

five Upset Condition Proof Test levels followed by two Emergency
'~

Condition Proof Tests.

b. The specimen was subjected to a minimum test duration of 30 seconds
"

for each full level test.
.,

c. The test consisted of simultaneous horizontal (N-S and E-W) and vertical
'

inputs of continuous random waveform motion over the frequency range

of 1.0 to 100 Hz.- s

.

e--e
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Li

|p d. The amplitude of each random waveform motion was independently

: Er j adjusted at one-third octavt frequency intervals in each axis until the
TRS envelopes the RRS within the limitations of the test machine.

1

| ! J e. The resulting shake table motion was actlyzed and plotted by a digital

| fourier analyzer using shock response softwire. This calculation was
'

performed at the appropriate damping value a.,d frequency interval:

Damping value(s): 4 Upset - 1%
+

'

:' 1 Upset - 1%,2%,5%.

l"' 1 Emergency - 2%

| 1 Emergency - 2%,5%,10%q
' Octave Frequency Interval: 1/3

111.5 Monitoring Instrumentation

SDRC calibrates all test equipment and instrumentation used in this test progra n in
~| accordance with SDRC Quality Assurance Manual Section 12.001. This procedure is in

; compliance with 10CFR50 Appendix 3 and ANSI /ASME N45.2-1977. Calibrations'*

j are traceable to the National Bureau of Standards.,,

b+
-,

;

| 111.5.1 Table Control
; i,

The three control accelerometers were mounted in the egg-crate designed shake
''

table platform. These accelerometers are located in the approximate center of
' >' the horizontal planes and approximately 3 inches below the table top specimen

interface plane.;

..

The table control accelerometers were continuously monitored during the test
using a brush recorder.

| ,

|
_

111.5.2 Survey Accelerometers

Transmissibility data was taken at eight accelerometer locations which were

I specified by CG&E. During the Aging and Full Level tests nine accelerometers

were mounted at the three triaxial locations specified by CG&E. (See Section
'

IV.1).

.

|

|

|
|

|
|

| -

|
\
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i I'.
111.5.3 Operability Tests,

1. Operability Test (Pretest and Post test)

The operational capability of the specimen was demonstrated and docu.

mented before and after the test sequence. A visual inspection for damage.

was performed. Equipment was operated under normal ambient environ-
,,

mental conditions to the extremes of performance and electrical char-
'

ccteristics specified as follows:
..

j a. Contactors:
,"

1. Verify pick up at 85% of rated coil voltage.
"

2. Verify that contactor does not drop out above 70% rated

coil voltage.

m

I, b. Molded Case Circuit Breakers:

1. Verify manual opening and closing .
9

t. Distribution Transformer:,

, . 1. Verify rated secondary voltage is present when rated voltager-

J is applied to primary leads.

:J. Verify insulation strength by resistance measurements.g

! ,.

I d. Auxiliary Relays:
I y.

Same as for contactor .
.

| e. Ground Fault Sensor / Relay:'-

|

1. Verify operation.

| 2. Operability Verification (SRV)

The combination starters were initially in the de-energized state and

were switched (i.e. change state) every 2 minutes. All other components

were energized throughout the test.

| )
t 3. Operability Verification (SRV + LOCA)

The combination starters were initially in the de-energized state and
| were switched every 2 minutes (i.e. change state). All other components

,

were energized throughout the test.
|

| S tru ctu ral Dyn a mic s Research C o r p o ratio n
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4. Operability Verification (Upset)-

R
'> The cornbination starters were initially in the de-energized state and

, were switched (i.e. change state) once during each test. All other com-
'

j ponents were energized throughout all tests.

1 5. Operability Verification (SSE 1)
.I

''

The combination starters were initially in the de-energized state and

] were cycled (change state from de-energized to energized and back to

: U de energized) at least once during the test. All other components were
j energized throughout the test.
9

.1 V
; 6

Operability Verification (SSE 2)

!g[{ All components were de-energized to detect chatter in open contacts.
ge
!,y 111.5.4 Load Currents

The three load currents were as follows:

. a. Load Current I - 30 Amps (No.10 wire)
~

1. Enter poirg L2 cubicle 1B

1j ] 2. Exit point T2 cubicle 3D
,: u

(: 37 b. Load Current || - 30 Amps (No.10 wire)

'
1. Enter point L2 cubicle 2A

i 2. Exit point T2 :ubicle 2A
,

i. O
c. Load Current 111 - 100 Amps (No. 2 wire)

| 1"
1. Enter point L2 cubicle 2D

.,

, 2. Exit point T2 cubicle 3C
,

i|
'

1

.

e

,,

1

i
- . *
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||l.5.5 Electrical Monitoring

Three (3) contacts were monitored on the MCC using a brush recorder and a

[1 D.C. power supply. This method was used for change of stata verification for
I, the Operability tests. Twenty-eight (28) channels of contact chatter monitor

were used also during the seismic tests. Four (4) channe s of the contact chatter

were on the SDRC chatter monitor set to trip at 2 milliseconds. The remainder

of the chatter monitoring was accomplished using a 10 V.D.C. power supply,

2 Kn load resistors (to suppress unwanted noise) and two Honeywell 1858,

d Visicorders. (See Tables Ill.1 and 111,2 for channel hook-up information).,

O
J
c,

.$

'l
: l;
I

9
U

q
b

'l

i ..] -

,,,

..

r'
!

--

| ,

|

|. ~

.

.

.
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- p Table 111.1
; fI

J

Chatter n m W To

g; Brush Monitor Vieicorder 1 Visicorder 2 TB 1 TB 2

CH 1 18,19

CH 2 32,33

CH 3 34,35

. f"; CH 1 3, 4

| - |J
'

CH 2 20,21

CH 3 22,24

n! CH 4 23,24
~

CH 1 5,27

j CH 2 6,27

CH 3 7,271
.

CH 4 8, 9

CH 5 10,11|]
| CH 6 14,15

3 CH 7

1j
,

16,17

CH 8 25,28

CH 9 26,28
1 CH 10 3, 9

' -
CH 11 4, 9.

,

; CH 12 5, 6
'

] CH 1 7, 8
! CH 2 10,11

'-
CH 3 12,13

[. CH 4 14,15

CH 5 16,17
I

CH 6 18,36
''

CH 7 19,36

i CH 8 20,21
-

'
'I c" ' 22 2

W CH 10 24,25
_

CH 11 28,29

CH 12 30,31

S tru c tu ral Dyn amic s Research C o rpo ration
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Table 111.2 30

j

I TBl.
F POINT DESCRIPTION (MCC POSITION) POINT DESCRIPTION (MCC POSITION)

! a 1 480VAC 19 Hot (Vertical 2) 1 480VAC 19 Ilot (Vertical 3)
2 480VAC 19 Neutral (Vert. 2) 2 480VAC 19 Neutral (Vert. 3)
3 Breaker Monitor (lB) 3 Breaker Monitor (3A)

! 4 Breaker Monitor (lB) 4 Contactor Monitor (3A)
I 5 Braaker Monitor (2A) 5 NO Contact Monitor (3A)
~

6 Ccutactor Monitor (2A) 6 NO Contact Monitor (3A)
-] 7 Contactor Monitor (2A) 7 NC Contact Monitor (3A),

-

d 8 NO Contact Monitor (2A) 8 NC Contact Monitor (3A)
. q 9 NO Contact Monitor (2A) 9 Common for 3&4 (3A)

j 10 NC Contact Monitor (2A) 10 NC Contact Monitor (3A)
'

11 NC Contact Monitor (2A) 11 NC Contact Monitor (3A)
i

,.

j 12 120VAC 19 Hot (2A) 12 NO Contact Monitor (3A)
13 120VAC 19 Neutral (2A) 13 NO Contact Monitor (3A)
14 - NO Contact Monitor (2A) 14 NO Contact Monitor (3A)

j 15 NO Contact Monitor (2A) 15 NO Contact Monitor (3A)
r- 16 NC Conta.ct Monitor (2A) 16 NC Contact Monitor (3A),

L 17 NC Contact Monitor (2A) 17 NC Contact Monitor (3A)
18 Starter Monitor (2B) 18 Breaker Monitor (3B)
19 Starter Monitor (2B) 19 Contactor Monitor (3B)
20 Breaker Monitor (2CL) 20 NO Contact Monitor (3B)
21 Breaker Monitor (2CL) 21 NO Contact Monitor (3B)

| 22 NO Contact Monitor (2CL) 22 NO Contact Monitor (3B)
- 1]

23 NC Contact Monitor (2CL) 23 NO Contact Monitor (38)
| 24 Common for 22 & 23 (2CL) 24 NC Contact Monitor (3B)

J

' 25 Breaker Monitor (2D) 25 NC Contact Monitor (38)p
. 26 Contactor Monitor (2D) 26 Ground Relay Trigger (3B

27 Common for 5,6, & 7 (2A) 27 Ground Relay Trigger (38)
. 28 Common for 25 & 26 (2D) 28 NC Grd. Relay Monitor (3B)

29 NC Grd. Relay Monitor (3B)
'

'

30 NC Contact Monitor (38)
| 31 NC Contact Monitor (3B)

32 Starter Monitor (3C)
33 Starter Monitor (3C)
34 Starter Monitor (3D)

35 Starter Monitor (3D)

36 Common for 18 & 19 (38)
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la lit.6 Criteria for Test Acceptance

bi The criteria for :eismic acceptance or failure of devices will include the following char-,

acteristics as applicable during and after testing.

| U
! Acceptance Criteria

R-

g a. The maximum allowable chatter duration is 2 msec. ,

I b. The structural integrity of the test specimen must be demonstrated both during
J and after testing.

OI;{ c. The ability of the test specimen to provide essential power on command must

: be demonstrated both during and after testing.

j'?
b

,

d. A test failure shall be defined as the inability of the test specimen to provide
i essential power on command or as loss of essential power once energized.

J
e e. A test anomaly shall be defined as:

1 1. Contact chatter in excess of 2 msec.

2. Any other abnormal event not affecting the specimen's safety-related

'l function described above.
J U
:

P
L:

. '(
:.

t

.

.

!I
i
l

!
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IV. DATA PRESENTATION

IV.1 Transmissibility'

This section reports the results of the low level swept sine tests. Horizontal and vertical
J sweeps were run at .2g peak acceleration table input for the three orientations. The

linear sweep rate was equivalent to 2 octaves / minute. Transmissibility plots are generatedn

] by comparing the output of an accelerometer mounted on a test item to the output of

the table reference accelerometer of the same direction.
f**

i

'l Table IV.1 lists transmissibility accelerometer locations, plot locations and resonantj -

frequencies for the ITE Series 5600 motor control center. Survey accelerometer loca-

tions for the full level testing are listed Section IV.3.

;

SDRC documents significant resonances. Significant resonances are defined as those
.; which have an amplification factor of 2 when the table motion is used as the reference.

"

(1

]

0 -
.

J

]'

n
u

1

Ii

| I
-.

i

,

|

l
|

I
!

|
|

|
|

'

|

|| -
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Table IV.1
{
L4

r1

.
[a'

!

l

I m ^*'*8"***"' Photo Plot Location Summary of Mejor
,) Location Number @ Direction Fig. No.@ Fig. No. Description Resonancee (Hz)@

1 1 X (N.S) IV.1 V.1 Breaker mounting 7.3,43.2, 58.2,93.3, -

! 1 Y (E-W) V.2 location 8.5, 78.5,91.2,

! J;
1 Z (Vert) V.3 Cubiete 18 32.1, 36.7,47.4, 62.6, 83.9

.

'

r 2 2 X (N.S) IV.2 V.4 Equipment mounting 7.4, 55.6, 60.3,94.4

| 2 Y (E-W) V.5 panel 8.5

2 Z (Vert) V.6 Inside Cubicle 28 35.1,47.3

{d
3 3 X (N S) IV.3 V.7 Equipment mounting 7.3,68.4

3 Y (E W) V.8 panel 8.5
: 3 Z (Vert) V.9 Inside Cubicle 3B 34.7, 47.3, 67.6
! 1

4 4 X (N.S) IV.4 V.10 Top of cabinet 7.4,12.7, 61.0
J

4 Y (E W) V.11 section 1 8.5,35.9
,

., 4 Z (Vert) V.12 (towards cutside edge) 31.6,36.7,47.3, 56.9,84.1

5 5 X (N-S) IV.5 V.13 Top of cabinet 7.2, 7.7-

5 Y (E.W) V.14 near section 2 to 8.5, 31.3,35.5,44.2, 81.3

5 Z (Vert) V.15 3 junction 35.1,46.8,84.1'

' '
6 6 X (N-S) IV.6 V.16 Top of cab; net 7.4, 60.3, 94.4

|| _ 6 Y (E W) V.17 section 3 8.4,30.9.35.5,44.7,79.4
'

6 Z (Vert) V.18 (towards outside edge) 34.7, 47.3, 84.1

7 7 X (N.S) IV.7 V.19 Righ6 side of 7.3

[~ 7 Y (E W) V.20 section 3 8.4
! 7 Z (Vert) V.21 (halfway up) 35.1,47.9,86

,

8 8 X (N.S) IV.8 V.22 Front right 7.3

? 8 Y (E W) V.23 outside 8.5,35.1

| -. 8 Z (Vert) V.24 Cubicie 18 47.9, 61.0. 85.1
1

,

@ These frequencies are cursored approximations at the equipment's resonant frequencies.

@ The accelerometer at each location was rotated for each transmissibility test to collect data in the corresponding direction.

I

.

|
~

'
.

|

|
,--

I
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IV.2 Test Response Spectra (TRS),

The test response spectra for the various OBE leveis and SSE levels are presented in

Section VI.1.

I,
Test No. 4 TRS enveloped the SRV RRS in all three axes. Test No. 5 TRS enveloped

j the SRV plus 1.OCA RRS in all three axes. Test No. 6 (1st Upset) TRS did not envelope

I in the Y axis. Tests Nos. 7 through 11 (5 Upsets) TRS enveloped the Upset RRS for

~

all three axes. Test No.12 data (1st Emergency) overloaded and could not be analyzed-

(see Record of Anomaly page no. 3). Test No.13 (2nd Emergency) did not envelope in
'

the Y axis. Test No.14 (3rd Emergency) enveloped the R RS but was not an accepted

test because of a malfunction in the SD RC relay monitoring system (see Record of

Anomaly page no. 4). Test No.15 (4th Emergency) and Test No.16 (5th Emergency)
TRS enveloped the Emergency RRS in all three axes.

II A representative TRS plot is provided in Figure VI.1 as a reference.

IV.3 Survey Response Spectra

The survey accelerometers were placed on the motor control center at locations deter-

L mined' by CG&E for the full level testing. Table IV.2 IIsted the survey accelerometer

locations, orientations and photo figures for the full level testing. The survey TRS are

[ presented in Section VI.2.>

>2

t

Table IV.2
| l.

Accolarometer Photo Location-.

| Location Number Direction Fig. No. Description
.

I 1X N S (F-8) IV.9 Breaker mounting

1 2Y E.W (S-S) IV.9 location
1 32 Vertical IV.9 Cubicle 1B

2 4X N.S (F-8) IV.10 Eauipment mounting

2 5Y E W (S-S) IV.10 panel inside
' 2 6Z Vertical IV.10 Cubicle 28
{

3 7X N.S (F-B) IV.11 Eauipment mounting

3 81 E W (S-S) IV.11 panel inside

| 3 9Z Vertical IV.11 Cubicle 38

~

|

~

|

|
' S tru ctu ral Dynamics Research C o rpo ratio n

,

. _. _ - - - -



- - . _ _ _ _ _ _- . __ _ _____ _ _ _ _ _ _ _ - _ _ - - - _ _ _ _ _ _ _ _ _ _ _ __ ._. _

_

f .

i - . . _ t i i -1 i s L
4 t J 6. 2 L i t .t ;

. . . . -.
y

. .._.) .- L. '
3, .i ,;

i

i
-

;| - s 7.. .......e- . ,
| ay,, f . . i

, ,
'

'l3 .,

'e G - -

4
'

_ . . . i

*d A l' |

s.i.
'

f
' '

| ..
,

g .]g, .tvenn 4 '-
.

!
-

. .
'

pww
{ e' M<21 ;~G , sens' ,i'- }

.' ~? ''' ' .* ;.- , ,

'

|! M .

-

. - '. .., . i~!

!

| Figure IV.9 Figure IV.10
|

| Accelerometer Location No.1 Accelerometer Location No. 2
j During Full Level Testing During Full Level Testing

,

t' tkM, ,, . *

l
. l

'57.

. $f)
|- 'rN

j/g-
s

; e-

'

v.T
*

d
Figure IV.11

Accelerometer Location No. 2
During Full Level Testing

. . . - _ _ _ _ _ _ _ - _ _ _ _ _ _ . _ _ _ _ _ - - _ _ _ - -



_ _

Il4

;

38

IV.4 Functional and Operability Tests
,

The results of the functional monitoring are presented in this section.;

Figures IV.12 and IV.13 are the voltage values of the Distribution Transfonner pre-test

and post-test, respectively. The pre and post test megger results are shown in Table IV.3.
_.

~

The pre-test and post test operability checks are listA in Tables IV.4 and IV.S.
,

I-
Figures IV.14, IV.15 and IV.16 are representative sections of the contact and opera-

bility monitoring recordings. (See Vll.4 Appendix D - Gould verification of normal
-. contact settling times.)

I-

-
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! )

(480.5) GlculatM*,

H1 H2 H3

H1 H3 278.1 278.6 277.9
'

. ,

H2
,, ,, 3,,

I I _ _ _
. . .

(482.4) (482.3) Ground

* H1/H2 + H3/H1
2*

= H1

(207.8)

B:

I".
XI - X3

I
X2

'

| |

(209.4) (209.2)

- I

'

X1 X2 X3

(120.4) (121.3) (120.3)

,r ir p

. . _

XO

i

j 0 to O Ratios 0 to Ground Ratios
~

H1-H2/X1-X2 H2-H3/X2-X3 H3-H1/X3-X1 H1/X1 H2/X2 H3/X3
2.3 2.3 2.3 2.3 2.3 2.3

* Figure IV.12

| Pre-Test Distribution Transformer
|
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l

,

|i2
1

(484) Calculated *
.

H1 H2 H3i --
,

: .,

H1 H3 280 280.9 280.3j _

. H2 *y y y

i I _ _ _

, . _ .

(486) (487) Ground
, s

*
~. H1/H2 + H3/H1

2 = H1'

V3

(208.5)i

I''
X1 XJ

. . ,

-

X2i

I |
'

(210.4) (210.5)
,

, X1 X2 X3
1

l= 120.7 121.9 120.9

i|~ v 'f 't
t ; ; :

XO

O to O Ratios 0 to Ground Ratios

. H1 -H2/X1 -X2 H2-H3/X2-X3 H3-H1/X3-X1 H1/X1 H2/X2 H3/X3
2.3 2.3 2.3 2.3 2.3 2.3

1 -

1

l - Figure IV.13
Post-Test Distribution Transformer

.

,q

'
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Figure IV.16
Operability As Recorded on the Brush Recorder

During the Emergency Test
(see Section Ill.5.5 for Channel Description)
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lTable IV.3
Megger Results |

I
1

' '

Pro-Test
- Input Reference * Mn

j

I~ H1
H2 Ground > 10,000-

;

H3.

.,

: ,

X1
,

~ X2 Ground > 10,000,

_

,

'

Post-Test
,

.
H1
H2 Ground > 10,000

'Il H3
; ! E. )
I
j, X1

; j X2 Ground > 10,000
't X3

I"'
U .

''

'

_
'When H was meggered, X was ground

I.. When X was meggered, H was ground

|
'

_

l
~

''

.

,I-
|
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Table IV.4
,

; ; Time: 16:00
i Date: 8/17/82

''

'i ,

*

Operability Test - Pretest_,

Initials
Contactors

1. Verify pickup at 85% of rated voltage OIN

I-
- 2. Verify that contactor does not drop out above 70% of rated voltage ON

Molded Case Circuit Breakers

4 1. Verify manual open and close k ILM
i.

'

Distribution XFormer

1. Verify rated secondary voltage is present with rated input NId

:| 2. Megger 4 IM
' un
E-

Auxiliary Relays.,
,

1. Verify pickup at 85% of rated voltage @ IU..

( --

2. Verify that relay does not drop out above 70% of rated voltage O Id
.

Ground Fault Sensor.

1. Verify operation KIN
-

i

|

..

I
i

_.

~

i
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'
.

L.J

.J
Table IV.5

:I,| Time: 23:54
"

Date: 8/17/82.

.

. Operability Test - Pretest

i . Initials
Contactors-

1. Verify pickup at 85% of rated voltage OIM
J.

2. Verify that contactor does not drop out above 70% of rated voltage OIW.

,

i !
J

Molded Case Circuit Breakers

1. Verify manual open and close ON

Distribution XFormer

j 1. Verify rated secondary voltage is present with rated input YW

2. Megger Q7ttfIl_J

'
i ',

Auxiliary Relays-

1. Verify pickup at 85% of rated voltage WM
,

2. Verify that relay does not drop out above 70% of rated voltage O 7N"

I.
Ground Fault Sensor

.-

,
1. Verify operation WW

-

.

_.

.

| -
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V. TRANSMISSIBILITY DATA

U The data presented in this section is from the resonance search. See Section IV.1 for details.
9
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VI. TEST RESPONSE SPECTRA PLOTS<

'O
LJ VI.1 Table Controls -

The table control TRS are presented as follows:

ID
'

Test Description Pages
3

5 SRV p us LOCA - 2% 65 - 67

J 6 Upset (not enveloped) 68 - 70

7 - 11 Upsets - 1%. 71 - 85

12 Emergency (data not available)

13 Emergency (not enveloped) 86 - 88
,

14 - 16 Emergency - 2% 89 - 97''

|gh' 9 Upset - 2%, 5% 98 - 103

3 16 Emergency - 5%,1G% 104 - 109
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| 1.00 0.07 5.01 2.29 25.12 3.22
1.26 0.16 6.31 2.14 31.62 2.25

Fj
1.58 - 0.28 7.94 1.08 39.81 1.39

_

2.00 0.39 10.00 1.03 50.12 1.11'

2.51 1.27 12.59 1.05 63.10 1.03
3.16 2.26 15.35 1.26 79.43 0.88

m, 3.99 1.92 19.95 2.11 100.00 1.59
|\
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1.000 LOG 10'FREQ 100.0
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"HOEXRhhP0fiSk

1. 0 :: DAMP ABS ACC
f7-AbG-82

.

G&l UP Tel EST 86 1/3 OCTAVE MAX 1-MAX)/
'

0:1 00

7
| }2 Free Aeol Free Asol Free Amol

1.00 0.75 5.01 2.37 25.12 1.70
i 1.26 0.(8 6.31 3.58 31.62 1.37^w 1.58 3.13 7.94 1.06 39.81 1.76

I( 2.00 2.15 10.00 1.01 50.12 1.40
2.51 1.61 12.59 1.76 63.10 1.91
3.16 1.14 15.85 1.35 79.43 1.16

f 3.98 1.15 19.95 1.20 100.00 0.92
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DTREC7 ION _K- M_ t o c A T 1 o u _ _ _ _ _ _ _
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1.000 LOG 10 FREQ 100.0,,

| ', b"HOCKRESPONSE
1.0 % DAMP ABS ACC17-AUG-82 Gt.E UPSET #1 TEST 46 1/3 GCTAVE MAXI-MAX20:21:00

,,

+.
- Free Asio l Free Anot Free Amol

' 1.00 0.44 5.01 2.74 25.12 4.95
1.26 0.44 6.31 2.54 31.62 2.90m

/. 1.58 0.55 7.94 2.20 39.81 2.06
? 2.00 0.92 10.00 4.71 50.12 1.79. . ,

2.51 1.61 12.59 5.32 63.10 2.20
| 3.16 2.16 15.85 8.59 79.43 1.74f.,

? 3.98 2.51 19.95 6.72 100.00 3.30,

,| 1,
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CCELEROMETER 4 _ E__ DAMPING _l_
DIRECTION Vs'K Us#/ LOCATION _______

| TEST 4 dt._ OBE_/ 95E___ FRAG %___
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| 1.000 LOG 10'FREQ 100.0q

i) jHOGKRESPONSEGLt UPSET 42 TEST 871/3 OCTAVE MAXI-MAX
1.0 3. DAMP ABS ACC

'1
17.Auc_go
20 38100'

,

'I
I. Fres Amol Free Amol Free Amol|

j 1.00 0.55 5.01 3.26 25.12 1.95
t n 1.26 1.73 6.31 4.49 31.62 1.46

? 1'58 1.72 7.94 1.28 39.81 1.28i
2.00 2.14 10.00 1.12 50.12 1.19-

i ',
2.51 2.55 12.59 1.72 63.10 1.09
3.16 1.52 15.85 1.25 79.43 0.90n
3.98 0.99 19.95 1.31 100.00 0.72j |
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BfAX ___
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1.000 LOG 10'FREQ 100.0-

17-AUG-82 SHOCKFQPONSE 1.0 :: DAMP ABS ACC'

,.
20 31:40 CC&E UPuis2 TEST 87 1/3 OCTAVE MAXI-MAX

- }/
>

1,

,
Free Amol prea Ampi pe,a geog

s 7; 1.00 0.40 5.01 2.55 25.12 1.58;j 1.26 1.55 6.21 3.48 31.62 1.10
.: 1.58 1.81 7.94 1.01 39.01 1.81,

!
- 2.00 2.14 10.00 1.01 50.12 1.65

r, 2.51 1.55 12.59 1.93 63.10 1.89
I 3.16 1.42 15.85 1.37 79.43 1.50

3 3.98 1.25 19.95 1.31 100.00 1.00

l %CCELEROMETTP 4 _ Y__ DAMPING _/_'
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0 100 3 i

q 1.000 LOG 10'FREO 100.0

l 17-AUC-82 SHOQK RESPONSE 1.0 *; DANP ABS ACC
. 20:36:10 CG&c UPSETt2 TEST 57 1/3 OCTAVE MAXI-MAX

0,

'n 11
l

' Free Amol Free Amol Free Amo l.
i 1.00 0.19 5.01 2.72 25.12 4.04

M 1.26. 0.45 6.31 2.67 31.62 2.48,

!; 1.58 0.83 7.94 2.05 39.81 1.92'

> 2.00 0.75 10.00 4.63 50.12 1.70.
|i 2.51 1.56 12.59 5.25 63.10 2.06
i 3.16 2.16 15.85 7.07 79.43 1.71qi

' 3.98 2.49 19.95 7.64 100.00 3.36,

i O '4CC EL E R OM ET E o 4 .E __ DAMPING _f_
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I. 1.000 LOG 10 FREQ 100.0
- *

j M,.M 6gKRESPONSE 1.0 *: D AMP ACS ACC
UPSETS 3 TEST 88 1/3 OCTAVE MAXI-MAX

,.

Free Amet Freo Ampi Free Aect
'[J 1.00 0.46 5.01 3.34 25.12 2.10: 1.26 1.71 6.31 4.73 31.62 1.75

|
1.58 1.74 7.94 1.19 39.81 1.63

|

'
? 2.00 2.72 10.00 1.32 50.12 0.967

2.51 2.10 12.59 1.90 63.10 1.05
3.16 1.50 15.85 1.06 79.43 0.83,

: 3.98 0.92 19.95 1.42 100.00 0.84,

, ,
i

,4 4C C El.E R Ci1E T E; 4 . l_
. OIRECTION E rS_ X _ DAMPING _

'

_ LOCATION _______

| TEST 4_8__ OBE.M S5E_ _ FRAG %___ fim
gIAx____ N-S____ E_u____ TRIAX_k_
'.ONTROL __ M ___ SURVEY --------
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f] 1.000 LOG 10'rREQ 100.0

b EST 88 fik''oh$hEbhikkXde 4h Ui

jui!
:E Fr.. a. rr.. n..i gr.. .

1.00 0.75 5.01 2.51 25.!'
1.'62
1, 1.26- 1.59 6.31 3.23 31.62 11l ,

I*
- 1.58 2.26 7.94 1.02 39.81 1.94

4.00 2.68 10.00 0.95 50.12 1.82
2.51 1.98 12.59 1.92 63.10 2.04

!- 3.16 1.29 15.85 1.23 79.43 1,3o
3 98 1.11 19.95 1.09 100.00 0.85
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1.000 LOG 10'FREQ 100.0

gKREgPONSE 1.0 % DAMP ABS ACCj7-AUG-82 UPS T83 TEST 88 1/3 OCTAVE MAXI-MAX0:49:00

} Free Aaol Free Amol Free Amol
1 1.00 0.17 5.01 2.67 25.12 5.35

1.26 0.34 6.31 2.44 31.62 2.51-

1.58 0.74 7.94 2.12 39.81 2.12
'

p 2.00 0.67 10.00 3.48 50.12 1.55
2.51 1.12 12.59 5.05 63.10 1.70g 3.16 2.13 15.85 6.91 79.43 1.64
3.98 2.45 19.95 8.09 100.00 3.59

!
!

I. ACCELEROMETER 4 E __ DAMFING _J_,

!

LIRECTION V W X ml LOCATION _______'! fl TEST 6 $__ OBE_ d SSE___ FRAG %___
L D I A 't . _ _ _ N-S___ E-U____ TRIAX_

CONTROL __ d _____ SUR')EY, ________
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J t 5.000 .,
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- 5.000
. E-02-

1 1 000 LOG 10'FREQ 100.0
,

CG&gKPESPONSESH0
UPSETS 4 TESTt9 1/g :: OCTAVE MAXI-MAX1. DAMP ABS ACC17-AUG-82r,

f 20:55 20 4

.I |

'~j Free Amol Free Amol Free Ar.o l
j 1.00 1.02 5.01 2.90 25.12 1.99

1.26 1.39 6.31 4.65 31.62 1.90.

1.58 2.66 7.94 2.00 39.81 2.22
*

n 2.00 1.88 10.00 1.54 50.12 1.72|' 2.51 2.54 12.59 1.92 63.10 1.32d 3.16 1.89 15.85 1.45 79.43 1.63
3.98 1.55 19.95 1.34 100.00 1.20

.
r

* |

!
~

,CCElFROMETER 4 __M _ DAMPING _l_

RESTS k._ _OBE_ [_8 _ LOCATION
STRECTfqN M"t, _______

' . ' SSE___ FRAG 7.___

|d A!AX .._ N_S____ E-W____ TRIAX-
.,0t4 TROL _ _ d -. SUFVEY' ________
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j CHANNEL - B IPA = 0.95GPK
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5.000
! E-02

9 1.000 LOG 10 FRE0 100 3
~

*

|
'

SHOCK RESPONSE 1.0 % DAMP ABS ACC:

[0:5bG . 2
7-A

O3 CGaE uesET 4 TESTi9 l's OCTAVE nax1-nax1

i

_

Free Amol Free Aeol Free Amel
1.00 1.20 5.01 2.76 25.12 1.59

Jf 1.26 1.47 6.31 3.44 31.62 1.30
1.58 2.59 7.94 1.97 39.81 1.74
2.00 2.52 10.00 1.29 50.12 2.04
2.51 2.16 12.59 1.81 63.10 1.96

fj 3.16 1.61 15.95 1.39 79.43 1.60
3.98 1.43 19.95 1.31 100.00 1.38,

-
,

i

.I
DIREC TION 8TM_X_ D Ai1F ING_J_aCCELEROMETFR 4 __

.J LOCATION ____ _
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|i i ! ! |0.100
.

1.000 LOG 10 FREQ 100'.0
~

4

SHOCK R ONSE
1/@ % DAMP
1. ABS ACC

}7-AUG-82 CG&E UP #4 TESTf9 4 OCTAVE MAXI-MAX, .1:00,30i

-
!

i

i Free Ampf Free Amot Free g.,3
1.00 0.49 5.01 2.72 25.12 5.17j

,i 1.26 0.3e 6.31 2.78 31.62 2.67-

,
1.58 0.72 7.94 2.10 39.81 2'07

| g.00 0.92 10.00 4.86 50.12 1.49
q! :: . 51 1.74 12.59 5.11 63.10 1 60

| J 4.16 2.44 15.85 6.3e 79.43 1 g4
3.9o 2.45 19.95 7.66 100.00 3.09

I l'?r4 s

'.C C E L ER O M E T E R I _ E _ DAnFINC. _3_' ''

SIRECTION kik LOCATION;
_ _ _ _ _ _ . -

|i O TESTi T _ OBE_ _ 33E_ . FRAG %___
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5.000 i

E-02 >

1.000 LOG 10 FREQ 100.01

I
f SH0ck PESPONSE 1. 0 :: DAMP ABS ACC

f7 AUG F2 CGtil UPSET 85 TEST 810 1/3 OCTAVE MAXI-MAXt709:jf4

o

I]
Free Anot Free Amp! Free Aeol
1.00 0.79 5.01 3.16 25.12 1.96
1.26 1.25 6.31 4.49 31.62 1.73
1.58 2.28 7.94 1.23 39.81 1.26

F' ? 2.06 2.66 10.00 1.17 50.12 1.02!

2.51 2.30 12.59 1.82 63.10 1.08i .

3.16 1.85 15.85 1.27 79.43 1.11
3.98 1.22 19.95 1.41 100.00 0.90r

*CCELEROMETER 4 _ M__ DAHRING _f._.

"l DIRECTION _ h _ LOCATION _______
{ T E S T I ./.@_ G B E ._ SSE___ FRAGi __
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'N 17-AUG "2 SHOCK RESPONSE 1.0 '/. DAMP ABS ACC[ 21 11:53 CG&E UPSET #5 TEST #10 1/3 OCTAVE MAXI-MAX

.

J
. I Free Amol Free Amol Free Amol

1.00 0.70 5.01 2.44 25.12 1.45
i-[ 1.26 1.50 6.31 3.32 31.62 1.18? 1.58 2.21 7.94 1.04 39.81 1.84
iI- 2.00 2.70 10.00 1.06 50.12 1.95

2.51 2.12 12.59 2.00 63.10 2.10i p 3.16 1.48 15.85 1.31 79.43 1.233.98 1.12 19.95 1.A4 100.00 0.90

| __h. DAMPING 2_ACCELEROMETER
_ M._IE LOCATION',

' DIRECTION
'
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1.000 LOG 10'FREQ 100.0
![
E 17-Aug_82 CHOCK RESPONSE 1.0 *4 DAMP ABS ACC

dG&E UPSET #5 TEST 810 1/3 OCTAVE MAXI-MAX21:31:20'
,

IJ Free Aeol Free Ampi Free Amol

I .1.00 0.39 5.01 2.64 25.12 5.24
1.26 0.30 6.31 2.47 31.62 2.44
1.58 0.62 7.94 1.90 39.81 2.05

? .00 0.9e 10.00 4.39 50.12 1.58
'.51 1.50 12.59 4.87 63.10 1.67,q>

' .le 2.12 15.85 6.45 79.43 1.7o
3.98 2.40 19.95 7.39 100.00 3.58

! ,

| ) SCCELEROMETER t E __ DAMPING _l_
DIRECTIGN Verb.4/ LOC ATIDH ________

TESTt]O OBE./ ESE_- FFAG%- W-atAx_.. N-3_ __ E 4_ __ TRIAX-,,
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__

.

4

-e

M



N

.E
83.

. G
'

r

9
,J CHAT 4HEL _ A 2PA= 0.58CPK,

; 5.000
.

,\V3 q ,4 'i ,
i i ! - ,-
|

J J-s! / ti m

/\[ j !

= u -- ;q--

'
i ACC G"S

,

r i i
! ! ! i i

d
.

. 5:
' !j i j

i .

] F1 -

, e

"

1.000 LOG 10 FREO 100.0

17_AUG_82 $ HOCK RESPONSE 1.0 % DAMP ABS ACC
; 21:48:40 CG&E UPSET #6 TEST 811 1/3 OCTAVE MAXI _ MAX"

e,

Free Aeol Free Aeol Free Amet

:IJ - 1.26 0.93 6.31 4.46 31.62 1.88

.

. 1.00 0.79 5.01 3.01 25.12 2.23
' 1.58 1.69 7.94 1.44 39.81 1.29r - 2.00 2.14 10.00 1.23 50.12 0.92

|'I;
2.51 2.34 12.59 1.80 63.10 1.04
3.16 1.66 15.85 1 17 79.43 0.90
3.98 0.92 19.95 1.52 100.00 0.74r
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1.000 LOG 10'FREO 100.0...

I SHOCK RESPONSE 1.0 :. DANP ABS ACC
h7AUG82 CG&E UPSETS 6 TEST #11 1/3 OCTAVE MAXI-MAX1I51 20

- Free Aeol Free Amol Free Aeol
1.00 0.82 5.01 2.38 25.12 1.55
1.26 1.59 6.31 3.59 31.62 1.08I_, i 1.58 2.90 7.94 0.99 39.81 1.90
2.00 2.77 10.00 1.11 50.12 1.87

I~ 2.51 1.76 12.59 1.88 63.10 2.02
3.16 1.59 15.85 1.28 79.43 1.40

. r' 3.98 1.13 19.95 1.17 100.00 0.93t i;
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1.000 LOG 1'0'FREO 100.0-

I

17 AUG-82 CHOCK RESPONSE 1.0 % DAMP ABS ACCI' 21753:50 EG&E UPSETil6 TEST 011 1/3 OCTAVE MAXI-MAX

,,

Free Amol Free Amol Free Amol
1.00 0.59 5.01 2.93 25.12 5.13

f_ 1.26 0.44 6.31 2.69 31.62 2.41
? 1.58 0.71 7.94 2.53 39.81 1.97

2.00 0.85 10.00 4.61 50.12 1.84"

2.51 1.69 12.59 5.10 63.10 1.73
3.16 2.06 15.85 7.16 79.43 1.77-

3.98 2.41 19.95 7.24 100.00 3.54
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. :1.000 LOG 10 FFE0 100.0_

SHO*K PESPONSE 2 0 *: CAMP ABS ACCe
..U'F^21.F.u?.A CGd EMEPGENCYs2 TEST # 13 1/3 OCTAVE MAXI-MAX

-

Free Ampi Free Amol Free Amol
1.00 2.05 5.01 2.33 25.12 3.54

l'' .

2.00 3 35 10.00 1.45 50.12 ? 87

1.26 3.92 6.31 2.02 31.62 4.75
1.58 5.02 7.94 1.81 39.81 4.79'

i

2.51 2.52 12.59 1.63 63.10 3.41

I--
3.16 2.01 15 $5 2 23 79.43 2.25
3.93 2 11 19 95 2.26 100.00 2 15

WrEL ROMETER 1 ..)(___ DAhPING _1
nl~=CTTON }_l_*S._ , n_ e_ n i t o n,

T E s - s _13. o s e ._. _s_s E _ M r a n e . _ ._ _
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{- . 91.000 LOG 10 FREQ 100 e
n.co _ eHOCK cgeFfNSE 2. 0 '; D AMP ABC ACCI2 2;74 f;e '08E EMtRGENCYt2 TEST # 13 1/3 OCTAVE MASI-MAX.

E.. Free Amol Free Amot Free An.o l[' 1.00 2.05 5.01 1.49 25.12 2.461.26 3.66 6.31 1.96 31.62 1.83,
; - 1.58 2.76 7.94 1.05 39 31 1.76

-

' 2.00 2.90 10.00 1.48 50.12 2.132.51 1.93 12.59 1.70 63.10 2.81.-,

'

3.16 1.40 15.95 1.37 79.43 2.00
i J.98 1.34 19 95 2.03 100.00 1.24o
1
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1 000 LOG 10'FREQ 100 0.-

| 92 $HOCKJESFONSE 2.0 *4 OAMP ABS ACC27 .)iig f CGsc cMtRGtNC'82 TEST # 13 1/3 OCTAVE MAXI-MAX:3 2 7,

.-

Fr+o A.,s l Fr +e f.m o l Fr+e t..e c i,

1.00 0.52 5 01 5.69 25.12 5.621.26 0.75 6 31 5.16 31.62 3.94,

f !."3 1.43 7 94 3.56 39.81 2.71
'

2.00 1.33 10.00 2.67 50.12 2.32

I- 2 51 2.71 12.59 5.49 63.10 2.613.16 4 20 15.95 ?.03 79.43 2.873.98 4 07 19 95 7.87 100.00 4.70
~ a f'C El.E R O M E T ER t . 2 DAMPING % _
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5.000
E-02

1.000 LOG 10'FREO 100.0
.

' SHOCK RESPONSE 2.0 % DAMP ABS ACC
}7-AUG-82 CG&E EMERGENCYl3 TEST 514 1/3 OCTAVE MAXI-MAX3:0d.i50.

-

I- Free Amol Free Amol Free Ario l
1.00 2.34 5.01 2.03 25.12 3.12
1.26 3.56 6.31 1.82 31.62 4.18,- ,

t
- 1.58 4.94 7.94 1.gg 39,gt 3,g3

2.Bo 2.8e 10.00 1.64 50.12 3.28
, ,

! , c.51 2.45 12.59 1.91 63.10 3.51
3.16 1.91 15.95 2.02

105.43 2.'55
70 9 to

'00
. 3.95 1.62 19.95 2.10

1

E, '4 C C EL E P 0 M ET ER 4 . X__ DAMPING JL
f. 47 RECTI 1 _ M 5 4_ GCATIGN ____ __

592./ FPAG%__ [_
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1.000 LOG 10 FREO 100.0I 17-AUG-82 SHOCK RESPONSE 2. 0 *. DAMP ABS ACC23 02:40 CG&E EMERGENCYl3 TEST 814 1/3 OCTAVE MAXI-MAX

.,

Free Amot Free Asol Free Ampi
1.00 1.57 5.01 1.41 25.12 2.871.26 4.18 6.31 1.90 31.62 2.20~ ,

'

1.58 3.74 7.94 1.56 39.81 2.842.00 3.63 10.00 1.16 50.12 2.52s 2.51 3.16 12.59 1.33 63.10 2.853.16 1.46 15.85 1.31 79.43 1.92
<-- 3.98 1.48 19.95 1.90 100.00 1.36

.
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1.000 LOG 10'FREQ 100'.0

p g7_AUG_82 |G&EEMERGENCYl3 TEST 514
HOCK RESPONSE 2.0 % DAMP ABS ACC

3:08:40 1/3 OCTAVE MAXI-MAX

I.,

i

Free Amol Free Amol Free A4pl
1.00 0.44 5.01 5.47 25.12 4.36I' 1.26 0.81 6.31 5.02 31.62 3.85j

? 1.58 1.14 7.94 3.08 39.81 2.64
| f' -2.00 1.70 10.00 2.82 50.12 2.52l 2.51 2.90 12.59 4.98 63.10 2.58
>

(' - 3.16 3.87 15.85 7.15 79.43 2.36'

3.98 4.09 19.95 7.82 100.00 4.51
,-
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1.000 LOG 10'FREO 100.0

SHOCK R[RCENCYt4 TEST 815
SPONSE 2.0 % DAMP ABS ACC

h7AUG^33I22 j$' CG&E EMc 1/3 OCTAVE MAXI-MAX
.

'
Free Ampi Free Ampi Free Aspl

i 1.00 1.95 5.01 2.04 25 12 4.08

I,- 1.26 2.93 6.31 2.02 31.62 3.01
1.58 4.40 7.94 2.12 39.81 2.65? 2.00 3.51 10.00 1.86 50.12 2.29

i

f] 2.51 2.27 12.59 1.61 63.10 2.79?
. 3.16 1.89 15.85 1.62 79.43 2.05-

3.98 1.53 19.95 2.09 100.00 1.79
n
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LOCATION' l FilRECTION _______
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1.000 LOG 10 FREQ 100.0

f SHOCK R[SPONSE 2.0 :: DANP ABS ACC
b7AUG82 CG&E EMcRGENCYl4 TEST #15 1/3 OCTAVE MAX 1-MAX3I24:503

3,
-

' .; Free Amol Free Amol Free Amol;

1.00 2.32 5.01 1.52 25.12 3.18'

i
'

? 1.58 3.70 7.94 1.45 39.81 1.86
1.26 3.90 6.31 2.23 31.62 2.24

l' 1
i 2.00 2.73 10.00 0.99 50.12 4.20

- E "| 2.51 2.30 12.59 1.27 63.10 4.07
E 3.16 1.26 15.85 1.45 79.43 2.41
'n 3.98 1.31 19.95 2.12 100.00 1.85

\',s.,.

! cCCELEP0 METER 1 _ M _ DAMPING A, . ,

I T M _ LOCATION'

!

QTRECTT[no O B E _ _ _ S S E _d F R A G *' _ _ ______ _TEST 6 2,
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1.000 LOG 10 FREQ 100.0

7 AUG 82 OCK R SPONSE 2.0 % DAMP ABS ACC
3I27:IO &E EM RGENCYt4 TEST 515 1/3 OCTAVE MAXI-MAX

Free Amot Free Aeol Free Amol
1.00 0.44 5.01 5.46 25.12 4.61
1.26 0.83 6.31 5.13 31.62 3.81.

? 1.58 1.61 7.94 3.44 39.81 2.73
2.00 1.98 10.00 2.65 50.12 2.24
2.51 2.82 12.59 5.28 63.10 2.80
3.16 3.93 15.85 7.41 79.43 2.78'*

3.98 4.17 19.95 7.18 100.00 4.75
.

LCCELERGMPTER & _aM__ DAMFING _R.
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1.000 LOG 10'FRE0 10'0.0

r' 17-AUG-8e SHOCK RESPONSE 2.0 % DAMP ABS ACC
.! 23 39140' CG&E EMERGENCY 45 TEST 916 1/3 OCTAVE MAXI-MAX

,

,

,f Free Amol Free Amot Free Amol
1.00 2.09 5.01 2.16 25.12 3.85..

1.26 2.58 6.31 1.95 31.62 4.07.
' 1.58 3.83 7.94 2.10 39.81 2.54

F. 2.00 3.69 10.00 1.55 50.12 2.58
2.51 2.01 12.59 1.80 63.10 3.33" 3.16 1.92 15.85 1.77 79.43 2.33:

3.98 1.38 19.95 2.00 100.00 1.86

:
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1.000 LOG 10 FREQ 100.0

I 7-AUG-82 SHOCK RESPONSE 2.0 :: DAMP ABS ACC

II..
3:42 30 CG&E EMERGENCYl5 TEST 516 1/3 OCTAUE MAXI-MAX

'l

,j Freo Amol Free Aeol Free Avio l
1.00 2.48 5.01 1.69 25.12 3.18

! 1.26 4.09 6.31 2.19 31.62 2.35
? 1.52 4.27 7.94 1.48 39.81 2.28

!7, 2.00 3.31 10.00 1.12 50.12 3.13
J 2.51 2.13 12.59 1.37 63.10 4.90

3.16 1.56 15.85 1.32 79.43 2.70
3.98 1.24 19.95 2.22 100.00 2.09m
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-

3
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g 0.100 I

q 1.000 LOG 10'FREO 100.0
j 17-AUG-82 SHOCK RESPONSE 2.0 % DAMP AB3 ACC

.
23 44,T0 CG&E EMERGENCY 45 TEST 416 1/3 OCTAVE MAXI-MAX

n

- I Free Ampi Free Aeol Free Ampi
1.00 0.51 5.01 5.42 25.12 4.54

l, 1.26- 0.79 6.31 4.93 31.62 3.87? 1.58 1.62 7.94 3.43 39.81 2.56
,

- J
1 2.00 1.65 10.00 2.74 50.12 2.442.51 2.90 12.59 5.20 63.10 3.043.16 3.25 15.85 7.06 79.43 2.94] 3.98 3.91 19.95 7.08 100.00 4.95
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1.000 LOG 10 FREQ 100.0
[~) SHOCK RESPONSE 2.0 % DAMP AGS ACC

' fhan05j| CG&E UPSET 84 TESTI9 1/3 OCTAVE MAXI-MAX

l Free Ampi Free Ampi Free Ampi

' I; 1.00 0.93 5.01 2.28 25.12 :.73
1.26 1.16 6.31 3.30 31.62 1.65
1.58 2.35 7.94 1.88 39.81 1.97

r ? 2:00 1.d2 10.00 1.60 50.12 1.63

iE'J 2.51 2.01 12.59 1.39 63.10 1.23
3.16 1.66 15.85 1.46 79.43 1.49

,-|E 3.98 1.59 19.95 1_28 100.00 1.22
q . .,
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ACC G"S
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5.000
E-02

1.000 LOG 10'FREQ 100.0
'l 18-AUG-82 SHOCK RESPONSE 2.0 % DAMP ABS ACC;

| 15:08:20 CG&E UPSET 84 TEST 89 1/3 GCTAUE HAXI-MAX,

!

l. f
Free Amol Free Amol Free AmolI- 1.00 1.11 5.01 2.09 25.12 1.35
1.26 1.15 6.31 2.70 31.62 1.19

? 1.58 2.25 7.94 1.79 39.81 1.56Im 2.00 2.11 10.00 1.25 50.12 1.80i

IJ
2.51 1.61 12.59 1.46 63.10 1.69 ,

3.16 1.26 15.85 1.18 79.43 1.41
3.98 1.38 19.95 1.33 100.00 1.26
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n ! !
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i0.100

1.000 LOG 10'FREQ 100.0
t

il 13-AUG-82 SHOCK RESPONSE 2.0 3. DAMP ABS ACC
'| ,J 15:10:40 CG&E UPSET #4 TEST 89 1/3 OCTAVE MAXI-MAX

_

t

I

: 9
1- , '.! Free Aeol Free Ampi Free Aeol

1.00 0.39 5.01 2.22 25.12 3.69'

1.26 0.32 6.31 1.99 31.62 1.97
.1.58 0.60 7.94 1.77 39.81 1.31

p! ? 2.00 0.75 10.00 3.47 50.12 1.38
-| J 2.51 1.50 12.59 3.75 63.10 1.57

; 3.16 2.18 15.35 4.57 79.43 1.47, ,

3.98 2.05 19.95 5.35 100.00 2.47q
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1.000 LOC 10'FREQ 100.0
! {7 SHOCK RESPONSE 5. 0 :: DAMP ABS ACC
| t! N-[|jh2 CG&E UPSET 44 TESTIS 1/3 OCTAVE MAXI-MAX

,~.

Free Aeol Free Ampi Free Amol*

! ;"* 1.00 0.95 5.01 1.88 25.12 1.57
1.26 1.09 6.31 2.10 31.62 1.37:

1 1.58 1.57 7.94 1.75 39.81 1.59
? -2.00 1.75 10.00 1.58 50.12 1.48

''

|18 .: ?? 2.51 1.32 12.59 1.39 63.10 1.16
-J 3.16 1.56 15.85 1.45 79.43 1.25;

3.98 1.57 19.95 1.36 100.00 1.16'
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- 1.000 LOG 10 FREQ 100.0

18-AUG-82 SHOCK RESPONSE 5.0 % DAMP ABS ACC,,

5 15:16:30 CG&E UPSET 54 TEST 89 1/3 OCTAUE MAXI-MAX-

i n

!d Free Aeol Free Aeol Free Aeol!

1.00 0.99 5.01 1.40 25.12 1.24
1.26 0.84 6.31 2.00 31.62 1.11

? 1:58 1.76 7.94 1.55 39.81 1.45
Ll) 2.00 1.42 10.00 1.22 $0.12 1.57| 2.51 1.28 12.59 1.37 63.10 1.49,

! 3.16 0.94 15.85 1.13 79.43 1.27
; q 4.98 1.32 19.95 1.26 100.00 1.16 ,
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1.000 LOG 10 FREQ 100.0g

13-AUG-83 SH0rX RESPONSE 5.0 : DANP ABS ACCg5:18:40' CG&l UPSET 84 TEST 89 1/3 OCTAVE MAXI-MAX3

t

Free Amol Free Amol Free Ampi
i 1.00 0.27 5.01 1.52 25.12 2.44'

~ 1.26 0.27 6.31 1.33 31.62 1.69I I ,i ? 1.58 0.43 7.94 1. 33 39.31 1.52
! j 2.00 0.53 10.00 2.17 50.12 1.38
| 2.51 1.16 12.59 2.57 63.10 1.37

3.16 1.67 15.85 3.29 79.43 1.34 *

'
' , ' 3.98 1.77 19.95 3.39 100.00 1.83
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k,I DIRECTION Edr" E p / LOCATION _ _ _ _ _ _ _ .
TEST 4.Y

09E Y. SSE___ FRAG *__d_
'

1CAX. __ N-3_. TRIAX
TUNT OL ____ d _E-U___.{: S U R V E'i _____ __

...

%

.

-
I
..

-.

l

._

=

M

M



104
O
.I

' h
f ) CHAtti4EL - A ZPA= 1.ticpg

= 7 5 000
i

.

f
! 7

J .../ Ii i ,/1 N i

m#tv
' [7

j ,
1

ACC G"S~~

r-i

i ! i .

-

.
. ;

q
d d!*

j|{3
!

1.000 1.0G10' FREQ 100.0
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5)! ObfNbE kk!!$kkx

' I
') 15:22:00 CG&E EMERGtNCY15 TEST 816 1

.,.

Free Aeol Free Ampi Free Ampi) 1.00 1.33 5.01 1.68 25.12 2.25
| 1.26 2.05 6.31 1.53 31.62 3.26
i 1.58 2.94 7.94 1.56 39.31 2.49' ' 7 2.00 2.48 10.00 1.19 50.12 1.87j 2.51 1.54 12.59 1.45 63.13 2.29,

3.16 1.57 15.85 1.45 79.43 1.73.

3.98 1.17 19.95 1.73 100.00 1.64 *
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1.000 LOG 10'FREO 100.0,,.

18-AUG-82 SHOCK RESPONSE 5. 0 :: DAMP ABS ACC
15:26:40 CG&E EMERGENCY #5 TEST #16 1/3 OCTAVE MAXI-MAX--

s

!
J Free Amol Free Ampi Free Ampi

} 1.00 1.39 5.01 1.24 25.12 1.74
1.26 2.99 6.31 1.60 31.62 1.76: O ? 1.58 3.46 7.94 1.24 39.81 1.63j 2.00 2.10 10.00 0.99 50.12 2.71,

! 2.51 1.53 12.59 1.11 63.10 3.87
3.16 1.26 15.85 1.16 79.43 2.66
3.98 1.06 19.95 1.59 100.00 1.97--
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100.01.000 LOG 10 FREQ
| , _ ,

SHOCK RESP 0tlSE 5.0 *; D AMP ABS ACC' '
J IS'AUG 82 CG&E EMERGENCY 45 TEST #16 1/3 OCTAVE MAXI-MAX'

15 29 00
i

I '/
' " Free Amol Free Amol Free Amol

1.00 0.30 5.01 3.60 25.12 3.20
1.26 0.50 6.31 3.42 31.62 2.99

? 1.58 1.17 7.94 2.55 39.81 2.22
I 2.00 1.22 10.00 2.53 50.12 2.27s

2.51 1.86 12.59 3.67 63.10 2.33
3.16 2.72 15.85 5.00 79.43 2.39

,

1 3.98 3.58 19.95 4.80 100.00 3.50
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1.000 LOG 10 FREQ 100.0

i

18 AUG 32 SHOCK RESPONSE 10 0% DAMP ABS ACC
1 I''
' i. 15I3200 CG&E EMERGENCYl5 TEST 816 1/3 OCTAVE MAXI-MAX
. 2

P

! n Free Ampi Free Aeol Free Ampi
e 1.00 1.42 5.01 1.32 25.12 1.70

d 1.26 1.85 6.31 1.26 31.62 2.36
,

<

| 1.53 2.22 7.94 1.25 39.81 2.22
? 2.00 1.78 10.00 1.04 50.12 1.86

I,, -2.51 1.36 12.59 1.13 63.10 1.34
J E" 3.16 1.36 15.85 1.25 79.43 1.63
g 3.98 1.05 19.95 1.51 100.00 1.50
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E-02
p 1.000 LOG 10'FREQ 100.0

,

18-AUG-82 SHOCK RESPONSE 10 0*/. DAMP ABS ACC't

! 15:34:00 CG&E EMERGENCYB5 TEST 016 1/3 OCTAVE MAXI-HAX
.!

!O
~BJg Free Amol Free Ampi Free Ampi

1.00 1.36 5.01 0.98 25.12 1.35
' 1.26 1.93 6.31 1.14 31.62 1.38

? 1.58 2.39 7.94 1.10 39.81 1.43'

2.00 1.63 10.00 0.98 50.12 2.25-

l 2.51 1.37 12.59 1.03 63.10 3.07
3.16 1.10 15.85 1.11 79.43 2.40i

3.98 0.97 19.95 1.33 100.00 1.87|,
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1.000 LOG 10'FREQ 100.0
r,

SHOCK RESPONSE 10.0% DANP A83 ACC[8$gg2I CG&E EMERGENCY 85 TEST 516 1/3 GCTAVE MAXI-MAX
,

f

Free Ampi Free Ampi Free Ampi
,

1.00 0.22 5.01 2.35 25.12 2.89
1.26 0.41 6.31 2.38 31.62 2.76

? 1.58 0.82 7.94 2.02 39.81 2.11Is s

| E.)I
2.00 0.88 10.00 2.38 50.12 2.18 .

2.51 1.46 12.59 3.07 63.10 2.19
i 3.16 2.09 15.85 4.02 79.43 2.18|g 3.98 2.98 19.95 3.63 100.00 2.62
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VI.2 Survey Accelerometers
,

The TRS for the survey accelerometers are presented as follows:
;

-

I

i Test Description Paaes
''

i

] 4 SRV - 2% 111 - 119
5 SRV plus LOCA - 2% 120 - 128~

9 Upset - 1% 129 - 137c.,

9 Upset - 2% 138 - 1463,,

j 9 Upset - 5% 147 - 155
i f} 16 Emergency - 2% 156 - 164

| J 16 Emergency - 5% 165 - 173

i 16 Emergency - 10% 174 - 182
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2.000
E-02 '
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/ 1.000 LOG 10'FREQ 100.0

19-AUG-82 SHOCK RESPONSE 2. 0 ?: DAMP ABS ACC
'

i. 09:07:00 CG&E SRU SURVEY 1/3 OCTAVE MAXI-MAX

\ |g .!
I J Free Amol Free Ampi Free Aeol
5 1.00 0.01 5.01 0.15 25.12 0.61

1.26 0.01 6.31 0.25 31.62 1.08
1.58 0.01 7.94 0.80 39.81 0.98
2.00 0.02 10.00 0.75 50.12 1.33-

? 2.51 0.03 12.59 1.15 63.10 1.93
3.16 0.04 15.85 0.87 79.43 1.11

I'? 3.90 0.07 19.95 0.54 100.00 1.04
J -
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LOG 10'FP.E0 100.0
, 19-AUG-82 SHOCK RESPONSE 2.0 '' DAMP ABS ACC.

99 10:30 CG&E SRU SURVEY 1/3 GCTAVE HAXI-HAX

{k
Free Amot Free Aeol Free Amol

I.
''

1.00 0.03 5.01 0.21 25.12 0.73
1.26 0.03 6.31 0.30 31.62 0.57-' ? -1.53 0.03 7.94 0.59 39.81 0.65
2.00 0.03 10.00 1.65 50.12 0.97

Is 2.51 0.07 12.59 1.31 63.10 1.53
3.16 0.03 15.85 0.95 79.43 1.08

, 3.98 0.16 19.95 0.69 100.00 3.56
.s
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5.000 r7y- E-02 '' '

1.000 LOG 10' F REQ 100.0

19-AUG 82 SHOCK RESPONSE 2.05: DAMP ABS ACC
I 09:17:30 CGLE SRU SURVEY 1/3 OCTAVE MAXI-MAX

Free Amot Free Amol Free Ampi
1.00 0.04 5.01 0.15 25.12 0.43
1.26 0.04 6.31 0.29 31.62 0.48

I- 1.58 0.04 7.94 0.89 39.01 1.02
? 2.00 0.05 10.00 0.60 50.12 2.23

2.51 0.05 12.59 0.68 63.10 1.13
'3.16 0.07 15.85 0.50 79.43 1.25

3.90 0.07 19.95 0.40 100.00 1.04_,

VCELERGMETE: 1 Y M__ DAMPING A '

liRECTION M- S__ LOCATION _ _k _ _
7EST4 8 _ OBE__._

3SE___ FRAG *.__ [_
f : T A X _. _ _ _ N-S ___ E-Y____ TRIAX_

.
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1.000 LOG 10 FREQ 100.0

19-AUG-82 SHOCX RESPONSE 2.0 % DAMP ABS ACC'

. 09:27:20 CG&E SRU SURVEY 1/3 OCTAVE Maxi-MAX

..

'

I.
Free Amol Free Aeol Free Ampi
1.00 0.02 5.01 0.18 25.12 0.50
1.26 0.02 6.31 0.32 31.62 0.43

}' ? 1.58 0.03 7.94 0.60 39.81 0.60
2.00 0.03 10.00 1.57 50.12 0.63I' 2.51 0.07 12.59 1.23 63.10 0.44
3.16 0.08 15.85 0.88 79.43 0.43
3.90 0.16 19.95 0.57 100.00 0.42j-

.(Y__ DAMRING _AEI'E L E RflME TE R I
'_ AIRECTION _de g _ LOCATION _ _ _1_ _
;, TEST 4._Y_ GBE___ 39E___ FRAG %___

FIAY____ N_g--_ E-U-___ TRIA)._ [;

MNTROL q uRijg y _ _ g_ _ _'
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1.000 LOG 10'FREQ 100.0
'

j 19.AUG-82 SHOCK RESPONSE 2.0 '4 DAMP ABS ACC,' 09:29 40 CG&E SRU SURVEY 1/3 OCTAVE MAXI-MAX
s

Free Aeol Free Amot Free Aeol
1.00 0.04 5.01 1.39 25.12 2.08
1.26 0.08 6.31 1.34 31.62 1.98

? 1.58 0.21 7.94 0.74 39.81 2.14,

- 2.00 0.34 10.00 0.65 50.12 3.50
2.51 0.71 12.59 0.67 63.10 1.07*
3.16 0.82 15.85 1.09 79.43 0.77
3.98 0.91 19.95 1.99 100.00 0.74 -

I|

_ M DAMPING 2._%CCELEROMET:; *
tifR:C T I O N VMdp/. LOCAT10t4 -_b___'

T E S T 1_ M_ G B E _ _ _ S S E _ _ _ F R A G % _ _ _
F I A X _ _ _ ., N-9__ _ E-W_ __'TRIAX. _
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1.000 LOG 10'FREQ 100.0

19-AUG-82 SHOCK RESPONSE 2.0 % DAMP ABS ACC6

| 99,33 50 CG&E SRV SURVEY 1/3 OCTAVE MAXI-MAX
l

|'

(- - Free Aeol Frea Amot Free Ampi
1.00 0.02 5.01 0.11 25.12 0.52
1.26 0.02 6.31 0.24 31.62 0.67
1.58 0.02 7.94 0.76 39.31 0.92--

? 2.'00 0.03 10.00 0.58 50.12 1.15
! 2.51 0.03 12.59 0.79 63.10 1.19 -.

3.16 0.04 15.35 0.39 79.43 0.54
3.98 0.06 19.95 0.39 100.00 0.54,,

1
.

t

ACCELEROMETER NO. N __ DAMPING.42'

DIRECTION 3[r:.I_ LOCATION _3. _t.

TEST NO.__ f__ OBE______ SSE______
BIAX____ N-S____ E-W __ RIAX_ K .

CONTROL ____ SURVEY _ __
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I~ 1.000 LOG 10 FREQ 100.0

19-AUG-82 SHOCK RESPONSE 2.9 P. DAMP ABS ACC
09:36:10 CG&E SRU SURVEY !<3 OCTAVE MAXI-MAX

|~ Free Amol Free Aeol Free Ampi
1.00 0.07 5.01 0.15 25.12 0.47
1.26 0.07 6.31 0.26 31.6E 0.53

^
? 1.53 0.03 7.94 0.49 39.81 0.66

2.00 - 0.07 10.00 1.28 50.12 1.21
2.51 0.08 12.59 0.96 63.10 0.71> 3.16 0.09 15.85 0.58 79.43 0.53
3.98 0.12 19.95 0.42 100.00 0.35

-
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ACCELEROMETER NO. DAMPING _.R__

DIRECTION f
T~ST NO._ b __:.Y LOCATION_3__

!.. OBE______ SSE__'- aIax____ N-S____ E_u___ rRInx_ 2_ _
CONTROL ____ SURVEY _ d,
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1.000 LOG 10'FDEO 100.0

| HOCK,RESPONSG&c x U SuiiU Y 1/a OCTAUE MAXI-MAX[ 19-AUG-82 29S: DAMP A8S ACC
09:38:40,

! Free Aeol Free Aeol Free Aeol

I- 1.00 0.03 5.01 1.40 25.12 2.10
1.26 0.07 6.31 1.36 31.62 2.25

? 1.58 0.22 7.94 0.72 39.81 2.13.

2.00 0.33 10.00 0.69 50.12 3.64
'

j 2.51 0.70 12.59 0.74 63.10 1.06
3.16 0.94 15.35 1.08 79.43 0.87
3.90 0.90 19.95 1.98 100.00 0.90

.

.

i -e

ACCELEROMETERNO.YM___DAMPNG_EL:-
-

DIRECTION VWflGr/ LOCATION _ __"*
TEST NO.__fd__ OBE______

SSE__ [__BIAX__. N-S____
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5.000
i i.,!~ E-02 '> i i

I!
1.000 LOG 10'FREQ 100.0

19-AUG-82 SHOCK RESPONSE 2. 0 *. D AMP ABS ACC
09:41:10 CG&E SRV+LOCA SURVEY 1/3 OCTAVE MAXI-MAX

|,
Free Aeol Free Amol Free Aeol

7 1.00 0.03 5.01 0.30 25.12 1.34
1.26 0.04 6.31 0.56 31.62 1.64

Im
1.58 0.04 7.94 1.04 39.81 2.60? 2.00 0.04 10.00 0.54 50.12 2.73
2.51 3.07 12.59 1.90 63.10 3.20_.

* 3.16 0.13 15.85 0.90 79.43 1.80
.; 3.98 0.15 19.95 1.23 100.00 1.63

ACCELEROMETER NO._bd__ DAMPIpG .2
'

DIRECTION _ d 6 LOCATION _J _''

TEST NO._ E __ OBE______
SSE__ I__ _b BIAY____ N-S____ E-W___ TRIAX

CONTh0L ____ SURVEY _d
i
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- CHANNEL - B ZPA= 0.70GPKg
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| 0.100 /
'- 1.000 l.0G10' FREQ 100.0

19-AUG-32 SHOCK RESPONSE 2.0 :: DAMP ABS ACC
|- 09 46:50 CG&E SRV+LOCA SURVEY 1/3 OCTAVE MAXI-MAX
i

{ Free Amot Free Anot Free Amol
1.00 0.08 5.01 0.37' 25.12 1.89u'
1.26 0.08 6.31 0.50 31.62 1.30? 1.58 0.08 7.94 0.68 39.81 1.21

r' - 2.00 0.08 10.00 1.34 50.12 2.49
|-- 2.51 0.15 12.59 1.90 63.10 2.87

3.16 0.23 15.85 1.22 79.43 1.78
3.98 0.26 19.95 1.57 100.00 5.13

..

~

ACCELEROMETER NO. __ DAMPINGR.-
DIRECTION _ d r W LOCATION __l._

, . .

TEST NO.__s;C._ OBE______
SSE__ d_ _

-

B I A X _ __ _ N - S _ _ _ _ E - tJ._ _ TRIAX-
!~ CONTROL ____ SURVEY _ Z
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~

100'0- 1.000 LOG 10'FREQ .

- 19-AUG-82 SHOCK RESPONSE 2.0 5; DAMP ABS ACC
09:53:40 CG&E SRU+LOCA SURVEY 1/3 OCTAVE MAXI-MAX

l Free Aeol Free .ima l Free Amol'

j 1.00 0.08 5.01 2.33 25.12 4.90
: 1.26 0.14 6.31 2.11 31.62 4.25

? 1.58 0.24 7.94 1.03 39.81 5.68
c' 2.00 0.38 10.00 1.06 50.12 9.04

2.51 1.31 12.59 1.20 63.10 4.48
3.16 1.94 15.85 1.72 79.43 2.21a

3.98 1.83 19.95 3.15 100.00 1.79
i,

s
- J

ACCELEROMETERNO.h_M__ DAMPING _d-

D IR ECT ION k(4tdfor/ LO C A TI ON _ I_ _
TEST NO._ d __ OBE_ ____ SSE______
BIAX____ N-S____ E-W___ TRIAX M'.
CONTROL ____ SURVEY _d
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0 E-02 i

1.000 LOG 10'FREQ 100'.0;

19-AUG-82 SHOCK RESPONSE 2.0 :: DAMP ABS ACC
p 09:59 40 CG&E SRU+LOCA SURUEY 1/3 OCTAVE MAXI-MAX

i Free Amol Free Amol Free Amol
1.00 0.03 5.01 0.30 25.12 0.83a- 1.26 0.03 6.31 0.55 31.62 1.17

i 1.50 0.03 7.94 1.15 39.81 2.12
? 2.00 0.03 10.00 0.58 50.12 1.97

2.51 0.05 12.59 1.11 63.10 1.60
3.16 0.09 15.85 0.67 79.43 2.02
3.98 0.15 19.95 0.80 100.00 1.85;

ACCELEROMETER NO.__M _ DAMPING _JL"

DIRECTION _ _f_8 LOCATION _1
TEST NO._ ___ OBE______ SSE______ '

BIAX-___ N-S____ E-W___ TRIAX_ M
, - CONTROL ____ SURVEY _ /Z
|

r
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2.000 -

r1 :' iE-02 ~

1.000 LOG 10 FREQ 100.0
SHOCK RESPONSE 2.0 % DANP ABS ACC19-AUG-8-#

F" 10 02:00 CG&E SRV+LOCA SURUEY 1/3 OCTAVE MAXI-MAX
..

7 Free Amol Free Amol Free Amol
1.00 0.04 5.01 0.33 25.12 1.02
1.26 0.04 6.31 0. 54.- 31.62 1.26?R 1.58 0.04 7.94 0.69 39.81 1.36
2.00 0.05 10.00 1.28 50.12 0.87
2.51 0.13 12.59 1.75 63.10 0.88

. I,
-

3.16 0.22 15.85 1.17 79.43 0.86
3.98 0.25 19.95 1.29 100.06 0.76

fl

'

ACCELEROMETER NO. [_ DAMP IG_N
! DIRJCTION g -MLOCATION __ _
! TEST NO.__e___ OBE______ SSE___l

BIAX____ N-S____ E-W___ TRIAX
>

CONTROL ____ SURVEY Mi t-
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! j CHANNEL - C ZPA= 0.87GPK
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,; 0.100:

1.000 LOG 10' FREG 100.s

SHOCK RESPONSE 2.0 % DAMP ABS ACC
~

19-AUG-82 CG&E SRU+LOCA SURUEY 1/3 OCTAVE MAXI-PIAX
10:11:30

'

,

I" Free Ampi Free Aeol Free Ampi

1.00 0.07 5.01 2.44 25.12 4.48
1.26 0.15 6.31 2.28 31.62 3.65

i

1.58 0.25 '9A 1.19 39.81 3.69,
-

2_00 0.38 1.15 50.12 6.33.

' I2
.

2.51 1.33 1.25 63.10 2.07
3.16 - 2.29 . 85 1.61 79.43 1.35

Il 3.98' 2.05 19.95 2.75 100.00 1.33
'

- . .

ACCELEROMETER M b DAMPINGI

DIRECTION VM fl. Ctrl LOCATION __

I' TEST # E OBE_ _ SSE___ FRAG %_ I_ -BIAX N-S____ E-W TRIAX

| I CONTROL _ _

= SURVEY V -

I
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(- . h$ ^
1.000 LOG 10'FREQ 100.0

2.0 */. DAMP ABS ACC
ggKRESPgMSESRV+L CA SURUEY 1/3 OCTAVE MAXI-FIAXC 19-AUG 82

10 15:30

l Free Amol Free Anot Free Aeol
1.00 0.05 5.01 0.22 25.12 1.12
1 26 0.05 6.31 0.44 31.62 1.83.4

1.58 0.05 7.94 1.01 39.81 1.77
~1 ? 2.00 0.04 10.00 0.53 50.12 4.00

! 2.51 0.05 12.59 0.90 63.10 2.31
' J 3.16 0.06 15.85 0.41 79.43 0.95,

3.99 0.11 19.95 0.54 100.00 0.84
' n

ACCELEROMETER # 7 M DAMPINGJ

DIRECTION __ 8_"__8_ LOCATION _
_ __ *

TEST # g _ OBC SSE___ FRAG */.___f
''

F_
g. BIAX____N-S____E-W-___TRIA(X_,

CONTROL __ ______ SURVEY ____j g

|
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I CHANNEL - B 2PA= 0.36GPK
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I j i F
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|d2 I I I,)

| 1.000 LOG 10'FRE0 1005
!= 19-AUG-02 SHCCX RESPONSE 2.0 % DAMP ABS ACC

16: 18:00 CG&E SRU+LOCA SURUEY 1/3 OCTAUE MAXI-MAX, ,

I

q-
1 ,, Free Ampi Free Aeol Free Aeol

4 1.00 0.07 5.01 0.19 25.12 1.07
J 1.26 0.07 6.31 0.37 31.62 0.95i 1.53 0.07 7.94 0.52 39.81 1.07

-Q 2.00 0.07 10.00 0.98 50.12 2.55n 2.51 0.12 12.59 1.28 63.10 1.13
3.16 0.18 15.85 0.32 79.43 1.04l

| 3.98 0.16 19.95 0.90 100.00 0.56 ,

7

J ACCELEROMETER # DAMPING-

DIRECTION h _ M LOCATION _______
I TESTM_ f_ OBE___ SSE___ FRAG 7.___

BIAX____ N-S____ E-W ___ TRIAX. M
. I CONTROL ___ ___ SURVEY ______.-_
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0.100 !
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i

p 1.000 LOG 10'FREQ 100.0

J 19-AUG-82 SHOCK RESPONSE 2.6 % DAMP ABS ACC'

10:22:20 CG&E SRU+LOCA SURUEY 1/3 OCTAVE MAXI-MAX

1

Free Aeol Free Ampi Free Amol,

1.00 0.07 5.01 2.46 25.12 4.87
t' 1-26 0.13 6.31 2.32 31.62 4.18! 7 1.58 0.24 7.94 1. 2.1 39.81 3.96, Ii 2.00 0.37 10.00 1.13' 50.12 6.60

2.51 1.34 12.59 1.39 63.10 2.04
r. 3.16 2.34 15.85 1.63 79.43 1.67 .

i 3.98 2.04 19.95 2.78 100.00 1.32
>

ACCELEROMETER W h DAMPING
DIRECTION I M D&*/ LOCATION 3_JL_

'

____
;

TEST #_ E OBE___ SSE___ FRAG */.___
BIAx____ N-S___ E-W____ TRIAX. dr- SURVEY ___ d __

'. CONTROL ____

|
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0 500 -

1.000 LOG 10'FREQ 100.0p-

I 19-AUG-82 'H0gKRESPONSE 1.0 % DAMP ABS ACC
G&_ UPSET #4 TEST 99 SURUEY 1/3 OCTAVE MAXI-MAX10:41 00

,

Free Ampi Free Amol. Freo Aeol,

1.00 0.50 5.01 6.66~ 25.12 ?.76
1.26 0.92 6.31 20.42 31.62 3.01

t 1.58 2.74 7.94 4.59 39.81 5.07 .

? 2.00 1.79 10.00 4.69 53.12 3.32>
> 2.51 2.90 12.59 6.47 63.10 4.44

3.16 1.98 15.85 2.81 79.43 3.09
n 3.99 1.57 19.95 2.81 100.00 3.01

8 ACCELEROMET # [M DAMPING _l_
'

DIRECTION __ _ LOCATION _f_____
TEST #_ 1 _ OBE___ SSE___ FRAG %___s

BIAX N-S E-W____ TRIAX___

|
CONTROL _____ SURVEY ___ d __|

1

|
|

|

|

|

|

|

|

|

l
-

|

_

1

|
|
t -

1

!



. r-~
: ,

i J
130'

,

. -
'

I
t .)
t
i

|G
CH.:iHNEL - 9 ZPA= 1.30GPK.

t '
3 10.004 -

.
? ___/,+

j
_ is ai r a -xt.

''i \ if i; i ,

ip j% i i/ i \.A / "i I
' / Y

-| | i '| |
I

,'

ACC G'S ' i ' '

. - .

i i

i i '
[-

O.100 ?
.

1.000 LOG 10'_FREQ 100.0
'

19-AUG-82 SHOCK RESPONSE 1.0 % DAMP ABS ACC"
; 10:43:00 CG&E UPSET 84 TEST 99 SURUEY 1/3 OCTAVE MAXI-MAX

ja

}Ij Free Amol Free Amol Free Ampi'

1.00 1.03 5.01 3.73 25.12 2.37
. Il 1.26 1.34 6.31 7.18 31.62 1.81
: i 1.58 2.47 7.9a 3.37 39.81 3.02

J
! ? 2.00 2.18 10.00 5.37 50.12 2.35'

2.51 1.88 12.59 4.67 63.10 4.61,

r 3.16 1.67 15.85 2.89 79.43 4.03
3.98 1.39 19.95 1.97 100.00 7.51

ACCELEROMETER # b DAMPING l_.
DIRECTION I s _ LOCATION _3_ __

.

#

TEST #_.f._ OBEISSE___ FRAG *<._

CONTROL __ __ _ SURVEY ____ [X <_
BIAX _ N-S___. E-W___ TRIA,

_2

.

e ^g

e

N#

6

I~
_

_- - _ - - - --
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CHAttr4EL - C ZPA= 1,45GPK

r-
'

2a.0e , , : . , ; i 1 . ,,

i ! ! i j,! i i ; i!' '

:n
' '-

,- ~ n ..

-r 1

, . . :/ \
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; i .j Ai,

Y !
"

ACC G"S ;

i / | ! ! ! !
i/ : !

r ' ' i

'

. j ,_

'
I, ,

: 1I ' '"

8.200
1.000 LOG 10'FRE0 100.0

'
1.0 *4 DAMP ABS ACC

|HOCKRE*PONSEG&EUPSd764 TEST 89 SURVEY1/3 OCTAVE MAXI-MAX{|Mj|2--

,,,

! Free Aeol Free Aeol Free Aeol <

1.00 0.38 5.01 3.02 25.12 8.12
f, 1.26. 0.38 6.31 2.92 31.62 5.17
' ? 1.58 0.62 7.94 2.06 39.81 6.35

2.00 0.93 10.00 3.80 50.12 6.70-

2.51 1.90 12.59 6.59 63.10 6.12
3.16 2.45 15.85 7.59 79.43 2.67 ,r,
3.98 2.46 19.95 10.13 100.00 2.14

,

..

- ACCELERCMETER . 3e oAnerNO /__
DIRECTION d(.72*S,"._/ LOCATION 3 ____~"

TEST #_9__ OBE_v_ SSE___ FRAG %__
BIAX____ N-S____ E-W____ TRIAX _,_

CONTROL _________ SURVEY -

=_

;

-

1

(

I

|
.
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I

I
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1
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l [l CHANNEL - A 2PA= 1.87CPK4

!
7 50.00''

l i

, ,? . }, | i. i.i'

.

'
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,' n ,,

__

I: W _ 'm
r

i

1 .] ACC G'S '-< :

| K ,._ / >;
~

- ? /\i/\ i/ i i \/ i i
"

,

j / T N .

/ i ! j
,
'

n
; 0.500 / I

..

1.000 LOG 10'FREG 100.0

1.0 % DAMP ABS ACC
]XRESPONSEUPSET 84 TEST C SURVEY1/3 OCTAVE MAXI-MAX19-AUG-32 b

'

11:15:20.;

17 Free Amol Free Anal Free Aeol
j 1.00 0.42 5.01 7.05 25.12 1.97

1.26 1.09 6.31 21.79 31.62 2.43;
* 1.58 2.81 7.94 4.62 39.01 3.14

? 2.00 2.02 10.00 3.51 50.12 3.04| p
2.51 2.93 12.59 3.11 ~63.10 3.895 .,NJ 3.16 2.06 15.85 2.54 79.43 4.07

j 3.99 1.58 19.95 2.96 130.00 3.55 ,

ACCELEROMETER 14Y8 DAMPING _/_,

DIRECTION I ' LOCATION __b___,,

TEST #__T_ OBE___ SSE FRAG %___i i
J BIAX _ N-S____ E-W____ TRIAX _

.

CONTROL __ _____ SURVEY ___ ____'

{.
,

o

.

.

p

_

d

_ _ _ _ _ .
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J CHANNEL - B ZFA= 1.20GFK l
.

i

7 10.00
_

] '

,p 7 x ,
~

,

,A _i i/ %. /N 1 M
: / I fACC G'S / !

r-

I
'

ijJ i

r'. '

i !i i

. ! I i i !;:

I0.100
1.000 LOG 10'FREg 100.0n.
SH0 1.0 % DAMP ABS ACC
C0&gKRESPONSE84 TEST 49 SURUEY 1/3 OCTAVE MAXI-MAX{dfj0 UPSE

l,
"

Free Anal Free A4ol Free Ampi
1.00 0.84 5.01 4.01 25.12 2.15

q 1.26 1.29 6.31 7.47 31.62 1.50
? 1.58 2.54 7.94 3.92 39.81 2.58

I J 2.00 2.33 10.00 5.24 50.12 1.69
! 2.51 2.10 12.59 4.73 63.10 2.23 .

! 3.16 1.89 15.85 3.14 79.43 2.21c-'.
; 3.98 1.74 19.95 2.03 100.00 1.69

.

,a
!" ACCELEROMETER # h D A M P I N G _/_ _

DIRECTION f_-. M_ LOCATION __1___-

TEST #__f_ OBE_d_ SE FRAG %___
BIAX_ N-S E-W____ TRIA,-

__

E}
CONTROL _ - SlJRVEY ___ _____

i
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|
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~
1 CHANNEL - C 2PA= 1.48CPK

q t 10.00 / s

J
' '

_ .- X.

l ,f \yy
| t i ; __i iil N ii

O
} j# j [ j: T' i

j/ | I ! ! |! 4
.

I I ''

ACC G'S
,

~

:s|
3 ~ i i i ,

!

] I ! ! !'

" | | | !
I i0.100

. ! 1.000 LGG10'FREQ 100.0

; $ HOCK RESPONSE 1.0 % DANP ABS ACC
19,AUG-82 CG&E UPSET 84 TESTt9 SURVEY 1/3 OCTAVE MAAI-MAXgg gg,3g;P;

~ .

< Free Aeol Free Amol Free Aeol
1.00 0.56 5.01 3.15 25.12 7.34'

q 1.26 0.46 6.31 2.89 31.62 3.83
,1I3 ? 1.58 0.76 7.94 2.55 29.81 4.67

2.00 1.06 10.00 5.02 50.12 5.38
I 2.51 1.98 12.59 6.01 63.10 2.62
l 3.16 2.40 15.85 7.59 79.43 1.96
J 3.98 2.71 19 95 9.77 100.00 1.95

| ACCELEROMETER #b 2 DAMPING _/_
DIRECTION IdGsCM## LOCATION _A____- , " _ TEST #_f__ OBE_ SSE___ FRAG 7.___

i BIAX____ N-S____ E-W____ TRIAX _

- CONTROL _________ SURVEY __ _____

.

1
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I
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a

! 'l CHANNEL - A 2PA= 1.53GPK

J 20.007
3

,.,3 i ;m

i i k \llli I I
'

J z

l ;'b . e, i

kACC C'S /N / - !/ ' I
i

|I" '

I |
i Nr i i i

|
.

> i

r-
-

r

O i i j

0.200
*

! -

1.000 LOG 10 FREQ 100.0
i

19-AUG-82 SHOCK RESPONSE 1.0 P. DAMP ABS ACC' "
12 45 20 CG&E UPSET 84 TEST 9 SURVEY 1/3 OCTAVE MAXI-MAX'

:
, a

:

(1 Frea Aeol Freo Aeol Free Aeoli

i 1.00 0.51 5.01 6.29 25.12 2.33, *
J 1.26 1.04 6.31 18.53 31.62 2.94

1.58 2.60 7.94 4.00 39.81 2.98
? 2.00 1.96 10.00 2.92 50.12 3.22

I3 2.51 2.86 12.59 4.05 63.16 4.34
(

I_2
3.16 2.35 15.85 2.47 79.43 2.43
3.98 1.50 19.95 3.15 100.00 1.98

|. G
o,,

l ACCELEROMETE X DAMPING /: J

DIRECTI ,nN _ __ LOCATION _3____-
|| r,

TEST #_ Z_ OBE_ _ SSE___ FRAG %___
BIAX N-S____ E-W____ TRIA1

-
' "

CONTROL _________ SURVEY __ ____

j ,.

)

|
'

I

|

_
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C9;.NNEL - 8 2PA= 0.93GPK
-

I
~ t 10.00

l

.1 i f! \
..N

-

H-
'

\if
I

/ 'i \i i ix __a c_

[ M %/ \ 7%f''

ACC G'S y
e- -;-

-

i
! T'.
,

J

0.100 i '
!i

ri 1.000 LOG 10 FREG 100.0

I' 19-AUG-82 SHOCK RESP 0tiSE 1. 0 */. D AMP ABS ACC
12:48:00 CG&E UPSET 84 TEST 9 SURVEY 1/3 OCTAVE MAXI-MAX

| O
! J
| Free Amol Free Amol Free Amol1.00 0.74 5.01 3.55 25.12 1.93|-, 1.26 1.09 6.31 6.19 31.62 1.11' *

~| ? 1.58 2.31 7.94 2.90 39.81 1.90
{ 2.00 2.00 10.00 4.12 50.12 2.15

*

2.51 1.72 12.59 3.37 63.10 1.76
P'! 3.16 1.61 15.85 2.63 79.43 1.53' 3.98 1.41 19.95 1.73 100.00 1.83'

!

r3
ACCELEROMETER # I I DAMPING _/_

TEST #_f__ OBE [N LOCATION_)_____DIRECTION I T~

SSE___ FRAG %-_BIAX____ N-S____ E-W____
TRIA [X [__

,

| }~
CONTROL _ __ SURVEY ___-_m_

__
|

I'

||
|
1

.

--
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C'iAtitIEL - C ZPA= 1.43GFKr

? 10.0P y~_ r
] .f 1, _!
J
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i r,_._ s~ im i '

I ;
,

,

e' ,

ACC G*S !
.

~~

-

F. -
-

.

Ia 8, , /
.

x>

,

! !
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t I i t i i !
,

-

0.100
' ' '

! '

1.000 LOG 10'FRE9 100 ij
~

19-AUG-82 gKRESP0tlSE 1.0 % DAMP ABS ACC
-

UPSET 84 TEST 9 SURUEY 1/3 OCTAVE MAXI-MAX
* 12:50:10

r,
,

J
; Free Ampi Free Ampt Free Ampi
i 1.00 0.45 5.01 2.83 25.12 7.04
! 1.26 0.32 6.31 3.58 31.62 4.51,
i ? 1.58 0.56 7.94 2.52 39.81 5.40i

-

J 2.00 0.89 10.00 5.30 50.12 5.52
2.51 1.63 12.59 6.15 63.10 2.723.16 2.43 15.85 7.51 79.43 3.23L ] 3.98 2.45 19.95 9.56 100.00 2.13

|i j

ACCELEROMETER # DAMPING ./_',

, I- TEST #__T_ 1[#rf.h[1 M LOCATION _
DIRECTION

____

OBE. SSE___ FRAG %___

CONTROL _____.____ SURVEY ___[_____
BIAx N_S____ E_w____ TRI

-

1

|

|

I

|

,
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-- CHANNEL - A :PA= 1.79CPK

C ~
20.00 .t . ,
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' '' i ! 7ACC G"S -A
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'
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| -

'
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!

0.200
'' 1.000 LOG 10'FREQ 100.0

N 19-AUG-82 C]G&E UPSET 84 TEST 89 SURUEi
HOCX RESPONSE 2.0 % OAMP ABS ACO

1/3 OCTAVE MAXI-MAXE 10:25:50
- .

Free Ampi Frea Aeol Free Aeol..

1.00 0.45 5.01 5.24 25.12 2.39
. 1.26 0.90 6.31 14.28 31.62 2.39

1.58 2.34 7.94 4.44 39.81 4.47
? 2.00 1.73 10.00 4.13 50.12 3.04;

2.51 2.33 12.59 4.95 63.10 3.49
3.16 1.51 15.85 2.41 79.43 2.90

~1 3.98 1.54 19.95 2.46 100.00 2.64
'!

Eh ACCELEROMETER # f M DAMPING A
DIRECTION __Mrd LOCATION __l____

,

''

TEST #_.T_ OBE M SSE FRAG %___ ,
~

BIAX- N-S - E-W____ TRIAX
I CONTROL - SURVEY ________

\-
- - - - _ _ _ _ _

'
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CHAtiffEL - B PA= 1.30GPK
_

7 10.00,

l'

A \
i ' .! i/ i Nj % .

-

'
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.

I kV !

I | m/
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,
i i %f .

I
ACC G=S l

r
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y .i3

f' i i

I'' ! ! ; 1 -:
' i i i IO.100

r- 1.000 LOG 10 FREQ 100.0

I 19.23:AUG-82$H09X RE}PONSE 2.0 % DAMP ABS ACCgg 49 cC&t UPSci 84 TEST 89 SURVEY 1/3 OCTAVE MAXI-MAX

k
*

Free Aeol Free Aeol Free Aeol1.00 0.79 5.01 2.32 25.12 1.80'

1.26 1.09 6.31 5.56 31.62 1.56? 1.58 1.95 7.94 3.02 39.31 2.33-

2.00 1.88 10.00 3.80 50.12 2.052.51 1.53 12.59 3.44 63.10 3.51-- 3.16 1.36 15.95 2.29 79.43 3.413.98 1.23 19.95 1.72 100.00 5.63
.

ACCELEROMETER # DAMPING _A
,

DIRECTION .__8__tW_ LOCATION __}.____
TEST #_.$_ OBE__( SSE___ FRAG %___

'

BIAX-___ N-S____ E-W____ TRIA
. CONTROL _________ SURVEY ___ [X M
_

__

.

W

I~
_
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CHArir4EL - C :PA* 1.45CPK
i

7 10.00

-'S.
'

' *'~ __
..- :/

-

iQiW ., ; / i

id i' / j

/ ! -

1 I
ACC G"3'~

,

/

/
, s

1 I i !
.

! l .

i !
|

.

f i i i
.

i
I 0.100

1.000 LOG 10'FRE0 100.0
..

19-AUG-82 SHOCK RESPONSE 2.0 : DAMP ABS ACC
r~ 10:35: 40 CG&E UPSET 84 TEST 49 SURVEY 1/3 OCTAUE MAXI-MAX

'

Free Amol Free Ampi Free Ampi-

1 00 0.30 5.01 2.23 25.12 5.53
1.26 0.36 6.31 2.48 31.62 4.02

? 1.58 0.50 7.94 1.63 39.81 4.71
2.00 0.73 10.00 3.12 50.12 5.03

! 2.51 1.64 12.59 5.22 63.10 4.48
3.16 2.03 15.85 5.44 79.43 2.36
3.98 2.08 19.35 7.12 100.00 1.95

,

ACCELEROMETER #3E DAMPING _J2I DIRECTInN Nel.D'8MLOCATION __|_____f
TEST # l_ OBEX _ SSE FRAG */.___'

I - E-W____ TRIAX _
-BIAX N-S

CONTROL _________ SURVEY ___ ____
'

_

|A
- -



.

r-

^

141 )
-

.

CHANNEL - A 2PA= 1. '37CPK

e 20.00< ,

! f *||[\'

-\'

-| N t, _ _
e-

ACC G"S A ^I !/ i i i %F"! ! i
"

[N/
,.
' .__;

* I
i i

1 .

i i i0 200 !
.

1.000 'G10'FRE0 100.0

r 19-AUG-82 SHOCK RESPONSE 2.0 % DANP ABS ACC
11:08:40 CG&E UPSET 84 TESTl9 SURUt.f 1/3 OCTAVE MAXI-G X

Free Aapi Free Aapt Free Ampi
1.00 0.40 5.01 5.58 25.12 1.94

I' 1.26 1.03 6.31 15.50 31.62 2.32
1.58 2.46 7.94 4.31 39.81 2.92

? 2.00 1.79 10.00 3.16' 50.12 2.55
f' - 2.51 2.30 12.59 2.75 63.10 3.26'

3.16 1.35 15.85 2.58 79.43 3.19 -

3.98 1.51 19.95 2.60 100.00 3.19

ACCELEROMETER #Y8 DAMPING A
LOCATION _k_____

-

DIRECTION _ M [3E
TESTW_7__ OBE SSE___ FRAG */.___i

BIAX____ N-S____ E-W.___ TRIAX

CONTROL ____ ____ SURVEY
___r, 7 _____

'

!
|

|

I.

|
: .

.

-ma -
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CHANNEL - 8 ;pA* 1 20CFK;
; 10.00*

D - w

/ [',, s , ;,
'

I I/ \- ;

r w v
~ j'ACC G'S /

..

P
i

.,

!
I' ;

I 0.100
1.000 LOG 10'FREQ 100.0

'-
19-AUC-82 c} HOCK RESPONSE 2.0 % DAMP ABS ACC

G&E UPSET 84 TEST 89 SURUEY 1/3 OCTAVE MAXI-MAX11:10,43

Free Ampi Free Ampi Free Amol

I- 1.00 0.73 5.01 3.24 25.12 1.82
1.26 1.20 6.31 6.04 31.62 1.41? 1.58 1.97 7.94 3.54 .39.81 2.04-

2.00 1.97 10.00 3.56 50.12 1.48
.- 2.51 1.66 12.59 3.71 63.10 1.80

3.16 1.51 15.85 2.59 79.43 1.91 .

3.38 1.60 19.95 1.86 100.00 1.42

b DAMPING EACCELEROMET #
LOCATION _ I____r' DIRECTION --

TEST #_f_ OBE [ SSE___ FRAG %___ f
'

'

B I A X ____ N-S____ E-W____ TR I A X_Y_
g- CONTROL _________ SURVEY ___ M --

|
t

l

|

|

..

I

.

d
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("* CHANNEL - C 294= 1.48GFK
'

10.00t __

n ,/ w

-|-
if 4m

i i/ % _Vi Ni;
r~

' /'I I I T!
- ACC G"S

* '

e '

1 , . ,

'

! . 1

I : i ,

! i i
!i0.100

1.000 LOG 18 FREO 100.0
# 2.0 ' OAMP ABS ACCSHOCK RESPONSE 4

19.AUG-82 CGAE UPSET 84 TESTt9 SURVEY 1/3 OCTAVE MAXI-MAXtt taisa

y

Free Ampi Free Ampi Free Ampl

I '|
1.00 0.50 5.01 2.51 25.12 5.02
1.26 0.42 6.31 2.27 31.62 3.03

P ? 1.58 0.65 7.94 2.24 39.81 3.35
5 2.00 0.92 10.00 3.79. 50.12 3.54
J 2.51 1.63 12.59 4.97 63.10 2.13

3.16 2.12 15.85 5.52 79.43 1.71
3.98 2.11 19.95 6.91 100.00 1.69 '

,

s

ACCELEROMET R #( E DAMPING d
l' DIRECTION .Affl.CE/ LOCATION _ i _=_

TEST #_f__ OBE M SSE___ FRAG 7.___

I'. BIAX____ N-S _ E-W____ TRIAX
CONTROL __ SURVEY _ _ _ . _

t.

~

6 0

,.

'I

,

d

.

*
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j' CHANNEL - A 2PA= ,1.53GPK

7 20.00 . .,

! _'h ! ! | i !!

n
.

/ 1

- .

ib
.

i i/ w- _,_1 i

' -
ACC G"S ^I ! !/ ! I MN N- NI

- -- y ,

_

l'
- t-

i i

[ I I I I '0.200
1.000 LOG 10 FREQ 100.0

HOCK RESPONSE 2.0 */. D AMP ABS ACC
}CG&E UPSET 84 TEST 9 SURVEY

: ;- 19-AUG-82 1/3 OCTAVE MAXI-MAX! 11:32 40
L

Free Aeol Free Aeol Free AmolF- 1.00 0.50 5.01 4.93 25.12 2.05
1.26 0.97 6.31 13.44 31.62 2.54

I, .
a

1.58 2.36 7.94 3.62 39.81 2.68
? 2.00 1.77 le.JO 2.52, 50.12 2.53

2.51 2.19 12.59 3.08 63.10 3.28
> < 3.16 1.69 15.85 2.17 79.43 2.21# 3.98 1.52 19.95 2.57 100.00 1.78 -

e

i |E, ..
ACCELEROMETER DAMPING _A

'

I DIRECTION LOCATION _3_~-__

TEST #_.7__ BE
_ SSE___ FRAG %__7_~~~

O
| ! sIAx____ N-S____ E_w____ TnInx'E- CONTROL ______ SURVEY __ M 2|g_
-

i

| \
|
|

d
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|
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>

..

!I
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'

! CHANNEL - B 2PA= 0.93GPK.

7 5.000 , o,
i-- 1 is

N N | | | |/

pa_v - s_q,97
.

_
i

l' '

ACC G'S
n i i i i i ! i

IJ ! ! I i i ! !

. | ! !i
! t

I J 5.900 ,

: E-02 < i

1.000 LOG 10 FREQ 100.0q

CG1{KRg0NSESHO 2.0*/.gAMP ABS ACCa 19-AUG-82

|
UP 84 TEST 9 SURVEY 1/3 0 TAVE MAXI-MAX11:35:10

in

Free Aeol Free Aeol Free Aeol
1.00 0.58 5.01 2.78 25.12 1.45'

T 1.26 0.97 6.31 4.91 31.62 1.07
? 1.58 1.99 7.94 2.62 39.81 1.46

2.00 1.70 10.00 3.18 50.12 1.69
2.51 1.36 12.59 2.72 63.10 1.40

t .q 3.16 1.24 15.85 2.10 79.43 1.36
3.98 1.30 19.95 1.43 100.00 1.612

|j.

,

!-
TESTW_.f._OBEr,_[_SSE___ FRAG %___ LOCATION _3_1
ACCELEROMETE3 # DAMPING *-

' 4 DIRECTION _P_r _ _ . _ _ _

,=

i P BIAX____ N-S____ E-W____ TRIAX _

CONTROL ____ __ SURVEY __ _____.

|

|

|

|

'

|
|
|

|
|

I

|

.
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CHANNEL - C 2PA= 1.43GPK

| 7 10.06''

i -^
IE](

_,_ x
v x

; i : if ; \j

| i -#N/l i Di
' F

/! ! ! !

ACC G"S / ! ! ' !
'

. .

r' /
!) N ./ i

'

! j i !
l

! l
- -

I
-

ij j i i .
s j 0.100 ' '

i 1.000 1.0G10 FRE0 100.'0,

fl 19-AUG-82 g{KRESPONSE 2. 0 *: DAMP ABS ACC
'

U 11:40:50 UPSET 84 TEST 9 SURUEY 1/3 OCTAVE MAXI-MAX

| J Free Aeol Free Aeol Free Aeol
1.00 0.37 5.01 2.27 25.12 5.07

1 1.26 0.30 6.31 2.68 31.62 3.68 -
7 1:58 0.43 7.94 2.17 39.81 3.79'

'
f 3 2.00 0.76 10.00 3.82 50.12 3.87

2.51 1.33 12.59 5.07 63.10 2.14
3.16 2.14 15.95 5.46 79.43 2.49

, 3.98 2.13 19.95 6.68 100.00 1.99

J

ACCELEROMETER # DAMPItiG A
! l '. DIRECTION M f> g/ LOCATION _3_____

t ,' TEST #_f._ OBE_Y_ SSE___ FRAG % __
BIAX____ N-S____ E-W____ TRIA [X

'
_

g4 CONTROL ___ --- SURVEY ___r,____
_

<

.a

7-,

o
| L3

.

I e

se

l 9

..

.-

_ _ _ - - - _ _
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r
CHANNEL - B 2PA= 1.30CPK.

'

7 5.000 >

i t siii iiv
i O i |

''

ii ' - ~ j j i prf
'

\
- j %

| || %2/~r
./__%~r i t !

7

ACC G"S
,

i,

h h b h|

!-
! j . j i

! i !'

,, ._
,

hd! |,

1.000 LOG 10 FREQ 100.0

" HOCK R SPONSE 5.0 ' OAMP ABS ACC4
1|-AUG-82 bG&EUPET84 TEST #9SURUEY 1/3 OCTAVE MAXI-MAXi, g 51>20

s'
' Free Ampi Free Amol Free Aapt

''
1.00 0.57 5.01 1.92 25.12 1.32

: 1.26 0.86 6.31 3.99 31.62 1.29
? 1.53 1.30 7.94 2.52 39.81 1.72e

'
50.12 1.62d 2.00 1.31 10.00 2.50 .

2.51 1.23 12.59 2.35 63.10 2.41i

3.16 1.12 15.85 1.78 79.43 2.46 ,

3.98 1.04 19.95 1.60 100.00 3.84,,

!,

1'i
ACCELEROMET DAMPING C
DIRECTION _ [ER # *r F LOCATIONd ___

- r

g TEST #-.f__ OBE_ b SE___ FRAG %___g~ BIAX____ N-S____ E-W____ TRIAX _

p CONTROL _________ SURVEY ___ ____
l' I .
|

|

I
,

..

I

: I~
e

..



\
-

|
inl |

| |L1
|

|

149
; a
l i {

'

C
.) CHANT 4EL - C 2PA= 1.45GPK |

,

}
i

_ )t 5.000 . i -x .

: I; ! ! i! / v_ _

!

,l | | I V i
*

h!.,

| t /%%/ |

,^
,-, # 1

,

|
'

' '
-

'
-

ACC G'S -

:

..__/ ! ! !

e -

[l,
->

'
Ij / i i ! i ! ! !

~'

. :
} . j i ;

| !
! | I ! |'p

|df '
;

} 1.000 LOG 10'FRE0 100.0

II';I
r

HCCK R&*PONSE 5.0 % DANP ABS ACCgg-A G-82
G&EUPbkT84 TEST 89SURUEY 1/3 OCTAUE MAXI-MAX10:5 r30

1"

"
Free Aeol Free Aeol- Free Aeol
1.00 0.22 5.01 1.54 25.12 3.59

' J 't 1.26 0.31 6.31 1.68 31.62 3.047 ,

1.58 0.41 7.94 1.42 39.81 3.63
| 2.00 0.51 10.00 2.28 50.12 3.06~

2.51 1.24 12.59 3.20 63.10 2.81
| 3.16 1.35 15.85 3.90 79.43 2.08

p| 3.98 1.77 19.95 4.73 100.00 1.67;
,4

ACCELEROMETER #3 E
DIRECTION [ # M' / LOCATION _.l__/._

n DAMPING
.

TEST # f._ OBE.E_ SSE __ FRAG % _
____'"'

:

., BIAX___ N-S___ E-W____. T,ilAX

| I "|
| CONTROL __ _ ____ SURVEY _ __ d.__

p.-

I

i

i

l

1

.

I es

. . .

|

|
,
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'. CHANNEL - A ZPA= 1.87GPK

7 10.00,

* -

-
, ..

. iu.-

t._
/ i N- i iiii'

q / i i i N- R iA%+
! .j / N_V j j |

'
I

ACC G'S f 3 ~ ' '

[7;
,

I i / ; i

. 4
i i i j

.
F,i

'
-

i .

.
-

.

: i:

|0.100 - ! !'

n 1.000 LOG 10'FREQ 100.0
i

| '' 19-AUG- 2 SHOCK RESPONSE 5.0 *< DAMP ABS ACC
11:22:2 CG&E UPSET 84 TEST 89 SURUF.V 1/3 OCTAVE MAXI-MAX

[l
I {j Free Aeol Freo Aeol Frea Ampi *

| 1.00 0.36 5.01 4.03 25.12 1.97
'

1.26 0.07 6.31 9.30 31.62 1.95

1
1.58 1.70 7.94 3.96 39.01 2.62! ? 2.90 1.67 10.00 2.91 50.12 2.26
2.51 1.51 12.59 2.38 63.10 2.48:

: 3.16 1.40 15.95 2.40 79.43 2.46
4 3.98 1.43 19.95 2.26 100.00 2.41!|i

14

ACCELEROMETER # DAMPING Cr,' DIRECTION 8 '3 LOCATION _ b ___
"U TEST #_ f _ OE4E d SSE___ FRAG %___

BIAX____ N-S____ E-W____ TRIAX _

!_ CONTROL ___ - SURVEY ________
\1

i
,

, ,

. -

.

l

i
~

| -

|

. . .
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1

!

' 7 CHANNEL - B ZPA= 1.20GPK

|? 5.000
b ! iA N:b y,

3 ,

! V i i ; ;

[ !I ,

'

! ACC G'S
j .,

I i ! i

? .

'
! I I

s

J ! ; j i'

j
-

!

.

i'
|

'
r'I 5.000

i E-02
| J 1.000 LOG 10'FREQ 100.0
1 SHOCK RE*PONSE 5.0 :: DAMP ABS ACCf I,? !?-AUG-82 '

CG&EUPS$T84 TEST 89SURUEY 1/3 OCTAVE MAXI-MAX11:25:50
>>

,

Free Aeol Free Aeol Free Aeol
IJ 1.00 0.59 5.01 2.29 25.12 1.46

1.26 0.99 6.31 4.50 31.62 1.43?- 1.58 1.75 7.94 2.33 39.31 1.68
l 2:09 1.40 10.00 2.42 50.12 1.52. 'J

.

2.51 1.20 12.59 2.56 63.10 1.46' 3.16 1.27 15.85 2.14 79.43 1.65
| 3.93 1.32 19.95 1.51 100.00 1.32l p

ACCELEROMETER # DAMPING
DIRECTIJO _g_- LOCATION

e -,

,j TEST #__T_ OBE M SSE__. FRAGk'___~~~BIAX___ N-S___ E-W-__ TRIAX_
CONTROL --_- _ SURVEY ___

~

r ',
___

l

.

1

I I
1

.

1
i -

1

|I
|
|

| -

..

|
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q CHANNEL - C ZPA= 1.48GPK

} ? 5.000 m
! ! 3! ' / T i j i%

G' ! ! ! ! ! i J/ 7Ni!||'

. |/N N [T
'

i
. !. .
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ACC G"S' /
: 'ly / ,

3 ,

i i , i
+ . ,

,

I I I i !

|

.
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| [ ,i |'!

|-

'
1 000 LOG 10'FRE0 100.0

7 19-AUG-82 SHOCK RESPONSE 5.0 % DAMP ABS ACC
; 11:29:40 CGI,E UPSET 84 TESTt9 SURUEY 1/3 OCTAVE MAXI-MAX

1.1

II"
Free Aeol Free Ampi Free Aeol

| g} jE 1.00 0.39 5.01 1.68 25.12 3.32
1.26 0.37 6.31 1.54 31.62 2.65? 1.58 0.53 7.94 1.72 39.81 2.68

'

p 2.00 0.71 10.00 2.57 50.12 2.46
,

t 2.51 1.25 12.59 3.06 63.19 1.77L 3.16 1.70 15.85 3.98 79.43 1,66
3.98 1.90 19.95 4.59 100.00 1.63

l

ACCELEROMETER # E
DIRECTI N VeyDg' LOCATION _1[___

DAMPING

'l TEST #_
la OBEK_ SSE___ FRAG % _BIAx____ N-S____ E_w____ TRIAx 2_CONTROL ___ _ __ SURVEY __ [.__n

.

'_

1
|

|

i

|
.

.

1
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CHAtit4EL - A 2PA= 1.53GPK-

7 10.00
-

.

I 1
/.

I '

M i i i i,

/ i C- i J_ d iI. _

'

7. ,

,/ %.
y .

| ! ! ! !|

. v . . m*

-> wcc cas 2

n ;

t,
.

i
;

i
i ! I i ! !

! I i |
'

j
I i i i

'4 .

0.100~

1.000 LOG 10 FRE0 100.0i_

1{:53:204UG-82d"HOCKRESP0tiSE 5.0 % DAMP ABS ACC
I' .-

1
G&E UPSET 84 TEST 9 SURUEY 1/3 OCTAVE MAXI-MAX.

!

Free Aeol Free Amol Free Ampt
a 1.00 0.42 5.01 3.77 25.12 1.73 .'

1.26 0.78 6.31 8.24 31.62 2.00
- 1.58 1.62 7.94 3.34 39.81 2.08'I ? 2.00 1.64 10.00 2.30 50.12 2.26

. j 2.51 1.49 12.59 2.20 63.10 2.47
i 3.16 1.32 15.85 2.05 79.43 1.98

3.98 1.47 19.95 2.00 100.00 1.79,

1n
ACCELEROMETER # DAMPING _[
DIRECTIjN _ M J LOCATION _.3.____''

'

{ ',
TEST #_.'Z_ OBE_ b SE___ FRAG %__ [

|

BIAX _ N- S __ E-W___ TR I A X _

CONTROL _________ SURVEY ___ d _,.

|
|

|~
\

|

|
|

e

!

|

_ _ _ - _ _ _
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LA

o.q
dbg.- CHArmEL - B ZPA= ,0.93GPK

4 q 7 5.000 ; , ,,
_

4 ,
s ! . av! +

^ L-. I | 1/i \i_i_i i im

*\nj'i i

] /N i% -
I

1 Y '

: ,;, _
I ACC G*S r

< i.

Il i i i i i 4 i ,

b I i ! ; ; j

i . | |p i -

jj --!

| 5.000 i i
'-

.i E-02 i i 4 . .

|I 1.000
'

LOG 10'FREQ 100.0

iI 13,AUG32 CG&hKRESF0d5E ' 5'. 0 ''. b CHP
SHO ABS ACCg 55,30 UPSET H TEST 9 SURUEY 1/3 O TAUE MAXI-MAX

1. c. ]
. .l;

) Free Aeol Free Aeol. Free Aeol
1.00 0.40 5.01 1.87 ' 25.12 1.21'. I 1~. 26 0.76 6.31 3.63 31.62 1.03.

11 E. ? 1.58 1.60 7.94 2.14 39.81 1.36 .

If ' 00 1.16 10.00 2.16 50.12 1.31
2.51 0.98 12.59 1.85 63.10 1.16' F 3.16 0.90 15.35 1.67 79.43 1.16

- 3.98 1.21 19.95 1.08 100.00 1.23

|
'

ACCELEROl1ETER # DAMPING _

|| TEST #_$_ OBE [r_ M
DIRECTION ~.JE LOCATION __ ___.'

9
. SSE___ FRAG %___'p BIAX___ N-S 'E-W.___ TRIAX M

.; CONTROL ___.. SURVEY __ M ___

|

__

|

1

| -

..

__m__ -- _
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l
f'*}:j CHANNEL - C ZPA= 1.43GPK I

|'
I

4)
7 5.000

_

|
1i 4 / w x:,

i
. ; i;,7 Y ' 's.4

% c~w i - _ ,/y:
i i ! I l

|
II ACC G"S

'

- i

|
!

[. ; ;
-

,u i ;

i |,

1 5'.000
: ts E-02

1.000 LOG 10'FREQ 100.0'

. { 19.AUG-82 SHOCK REjPONSE 5.0 :: DAMP ABS ACC
| ' | .2 12:57:40 CG&E UPSci 84 TEST 9 SURUEY 1/3 OCTAVE MAXI-flax
i .

. Il
I d Free Amol Free Amol Free Ampi

1.00 0.26 5.01 1.54 25.12 3.47
1.26 0.27 6.31 1.71 31.62 2.54

? 1.58 0.37 7.94 1.58 39.81 3.37.

P}1 2.00 0.55 10.00 2.48 50.12 2.87:

2.51 1.04 12.59 3.06 63.10 1.83-

3.16 1.63 15.85 3.95 79.43 1.77
3.98 1,82 19.95 4.49 100.00 1.69

ACCELEROMETER #kN DAMPING [_i

l DIRECTInN Ve h_* LOCATION __2____
'U TEST # OBE_ SSE___ FRAG %___

BIAX____ N-S____ E-W-___ TRIAX _:

[' CONTROL __--- SURVEY __: ____

. _ .

I
I.

4

.
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| j CHArttiEL - A :PA= 2.33GPK

| ? 20.00
. i ; , ,i ; .

,;n | ! }\j !| '

|, j i'

! -
.

J .i. s

/ %: N _, ^ _,

i >
,_ , s r .q

-( / N => +'
, ,

; .) [ M !/ I i ! I iACC G"S
|
'

r: i
1 e
'

J __. .

' > 0.200 i !
j

1.000 LOG 10 FREQ ?00.0i C
SHOCK RESPONSE 2.0 % DAMP ABS ACC

19.AUG-32 CG&E SURVEY EMERGENCY #5 1/3 OCTAVE MAXI-MAXi 13 03:00
,

-

Freo Asol Free Aeol Free Aeol
1.00 1.72 5.01 4.73 25.12 2.76m

1.26 2.64 6.31 14.26 31.62 3.13-

1.58 3.65 7.94 6.44 39.81 7.07, -

? 2.03 3.57 10.00 4.45 53.12 4.751

; 2.51 2.31 12.59 4.54 63.10 6.82'

3.16 2.03 15.85 2.91 79.43 4.49
3.98 1.73 19.95 3.06 100.00 2.61 *

] J

|- ACCELEROMETER # DAMPING .It
DIRECTION _Ad _8__ LOCAJ,ICN _ l ____

|; TEST #./_6_ OBE SSE_Y_ FRAGE
E BIAX _ N-S___ E-W____ TRIAX d

CONTROL _ SURVEY __v,_j.
____

!

I
&

*

e

w -
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CHANNEL - B ZPA= 2.18CPK

10.00- -

I.J
_.

.

?W ~L .I
% . / \ ;/

; "7 % /s s i .m ; 9''
, / /1 ' N _y ; ;

v

i J
' i i . i ii i ' i

'

'
ACC G"S ! ' ~

, r:

. .s

L
!-

r
.

"

!
0.100 i

n
: 1.000 LOG 10 FREQ 100.'0

'

to SHOCK RESPONSE 2.0 % DANP ABS ACCth-hG-82 CG&E SURVEY EMERGENCY 85 1/3 OCTAVE MAXI-MAX:29
,-

!
! -

Free Amol Free Amol Free Amol- 1.00 2.44 5.01 2.45 25.12 3.27
1.26 4.43 6.31 5.11 31.62 2.68

- ? 1.58 4.05 7.94 5.97 39.81 3.15
2.00 3.50 10.00 3.56 50.12 3.62
2.51 2.50 12.59 2.80 63.10 7.66, II 3.16 1.97 15.85 2.31 79.43 7.06; j 3.98 1.78 19.95 2.33 100.00 9.81'

i
),.

!| ACCELEROMETER # M DAMPING 1
,

DIRECTION frM_ LOC,AJION d
-

|. TEST #_iG_ OBE___ SSE_V_ FRAGh ~~~~~' (, BIAX____ N-S____ E-W____ TRIdX V
CONTROL _________ SURVEY __ M __~

1

I

.

|
\

.

m

1
-

|
1
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|
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] CHANNEL - C ZPA= 2.71GPK!

I

: 1 10.00 ~
! r,

- .r,_ __,..
*

'

: if'% i/ : ' . _ ,

- - -

*
-

--.

; .. __;. / NY i

!/ I,

|J ACC G'S
'

-

. !

i b

I I i ! I i
.

tr|i |
J 0.100

~

1.000 LOG 10'FREQ 100.0

19-AUG 82 SHOCK RESPONSE 2.0 P. DAMP ABS ACC,

13:07:30 CG&E SURVEY EMERGENCYB5 1/3 OCTAVE MAXI-MAX,

.,

'

L Free Aeol Free Amol Free Aeol
1.00 0.57 5.01 5.36 25.12 7.43
1.26 0.84 6.31 5.38 31.62 7.34r ? 1.58 1.56 7.94 3.78 39.81 S.07

-

2.00 1.72 10.00 3.09 50.12 6.90,

~l 2.51 2.87 12.59 6.83 63.10 6.96
3.16 3.30 15.85 9.09 79.43 4.29'

. 3.98 3.77 19.95 9.87 100.00 4.57

:

,| , ACCELEROMETER #3 8 DAMPING Ai'] DIRECTION V_ar h3Est LOCATION __.j____/
.I

TEST #f_(p_ OBE___ SSE I FRAG % __[' f ''l
BIAX __ N-S____. E-W- TRIAX__

): CONTROL ___-- SURVEY ____d__
|e
|

|

l

II-
1
1-

1

l
.

|

\

|
-

1

|
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'I: CHANNEL - A ZPA= 2.49GFK
r

> 20.00 . . ..

|:,
, Aj | ! !!

.
.

L . " ,

%.
*

. 14 'A<

/ x / iNm i':
/ 4 ,j/

T i ! L !
_

"
. 4CC G,S _.

.

1 r

.: ;
.

0.200 !p
1.000 LOG 10 FREQ 100.0

19-AUG-82 SHOCX RESPONSE 2.0 */ DAMP ABS ACC
13: 48:00 CG&E EMERGENCYl5 SURUEY 1/3 OCTAVE MAXI-PIAX..

Free Ampi Free Ampi Free Ampi
1.00 2.00 5.01 5.12 25.12 2.46

~1 1.26 2.62 6.31 15.31 31.62 2.67

{I
1.58 3.70 7.94 5.87 39.81 3.23

? 2.00 3.62 10.00 3.13 50.12 3.55
2.51 2.50 12.59 3.35 63.10 4.32

i 3.16 2.15 15.85 2.32 79.43 5.38
3.98 1.84 19.95 2.53 100.00 3.60

.3

r - ACCELEROMETER # YM DAMPING
DIRECTION _Mr_d_ LOCATION _ ,

TEST #_dnt- OBE___ SSE_ d FRAG %__"

BIAX____ N-S____ E-W____ TRIAX_ [_,

' '

CONTROL -_ - SURVEY __ M ___)

|

|

.

..

4

I

.

_ ____
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CHANNEL - B ZPA= 1.32GPK

7 10.00
- y

w . s N:
/ X A i 's !~'

'
/ Ni ;j i ! ; Nyp. _i4 jy

-
- i

. ! i i

,
ACC G"S I 3 '

.:

f'

i. >

0.100
I 1.000 LOG 10 FREQ 100.0

19-AUG-82 SHOCK RESPONSE 2.0 ' OAMP ABS ACC4
13:50:20 CG&E ENERGENCYl5 SURVEY 1/3 OCTAVE MAXI-MAX

.

J
' " Free Amol Free Amol Free Ampi

, 1.00 2.34 5.01 2.30 25.12 2.47
1.26 4.56 6.31 4.84 31.62 2.28

i J ? 1.58 4.13 7.94 6.26 39.81 2.25
i 2.00 3.39 10.00 3.56 50.12 2.40 .

I 2.51 2.51 12.59 2.72 63.10 1.96c,

3.16 1.83 15.85 2.25 79.43 2.42
3.98 1.31 19.95 2.02 100.00 1.74

,
,

P
ACCELEROMETER #

d__ __ LOCAJION __b_1
DAMPING

DIRECTION,

TEST #_/.It OBE___ SSE E_ FRAG */._
____

BIAX____ N-S____ E-W____ TRIAX I__
. CONTROL __ ______ SURVEY _ V -___

d

|

|

,

.

.

.

mA

.

,.
- - - - - --. _ . - . _



. ... --

.

1

.J 161

:
-,

,

j

'l CHANNEL - C 2PA= 2.39CPK'
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'

.i 7 10.00 ,- _ |
- ,

' ~ -.

,

, fi% /
' g_w-

~ j7 i V i N ,;

./ ! i i

|
\,%f | 5 .

.

c-
' | ! !

ACC G"S -

' ! ! ,' ;
i-

s' b

|i !

I -
Ic-

I I I I0.100
~

1.000 LOG 10 FREQ 100.0

r' 19-AUG-32 SH0CK RESPONSE 2.0 % DAMP ABS ACC
13:52:50 CG&E EMERGENCY 85 SURVEY 1/3 OCTAVE MAXI-MAX

- Free Ampi Free Aeol Free Ampi

1.00 0.40 5.01 5.76 25.12 6.60-

1.26 0.79 6.31 5.26 31.62 5.97
? 1.58 1.79 7.94 4.23 39.81 6.28r .,

2.00 1.56 10.00 3.00 50.12 5.29
2.51 2.64 12.59 6.76 63.10 4.01

,

3.16 3.24 15.85 8.57 79.43 3.06
3.98 3.97 19.95 9.43 100.00 3.19

ACCELEROMETER # E DAMPING 1
'

DIRECTION VM fft;pr./ LOC
TEST #/_4_ OBE___ SSE_[ATION

_1___f-

FRAG %__I' BIAX____ N-S____ E-W____ TRIAX_ [_'

I CONTROL __ ______ SURVEY ____d__

I .

1
.

.

|

|I'
1

.

I

---
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CHANHEL - A ZPA= 1.92GPK

7 20.00 i 3 ,

! ;! g-

I; .
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"

l- e i, 1

/-\_ ./ h. i L# iE.
~_ri %/ y ij

. ACC G"S / -;-d
| ! I

.

,;
f_

I 10.200
,.

.

100.01.000 LOG 10 FDEGI' SHOCK RESPONSE 2.J *. DAMP ABS ACC19-AUG-82 CC&E EMERGENCY #5 $URUEY 1/3 OCTAVE MAXI-MAX14:13:00,

Free Aeol Free Anot Free Aaol'

1.00 1.72 5.01 4.70 25.12 2.80
t.26 2.44 6.31 13.07 31.62 3.18''

1.58 3.67 7.*4 4.74 39.81 3.87
? 2.00 3.68 10.00 2.79 5e.12 3.7e-

2.51 2.17 12.59 2.90 63.10 5.80
3.16 2.18 15.85 2.58 79.43 3.24r
3.98 1.72 19.95 2.47 100.00 2.39 ,

.

ACCCLEROMETER #7 N DAMPING 2I~

I" DIRECTION _J/.rt_I LOCA ION 1
TEST #./_8t_ OBE___ SSE_ _ FRAG 7. __t

BIAX____. N-S____ E-W____ TRIAX_ Z
CONTROL _____ ___ SURVEY ____ d _I

.

l

!

|
|

|

'

-

|

'

_

<
-
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1

t

J

." 1

i CHANNEL - 8 2PA= 1.00GPK
I 5.0007 ;m;

.I _N i i, x- tj.

;' [ \| ![! ! \_ s%i unis
' %/ %V %p

ACC G"S
I

i i i i

I !

!
! ;

'
,

.,.

'

5.000-

E-02
1.000 LOG 10'FREO 100.0r-

I~' 19-AUG-82 SHOCK RESPONSE 2.0 :: DAMP ABS ACC
14:15 J.0 CG&E EMERGENCY 45 SURUEY 1/3 OCTAVE MAXI-FAX

,

i

'

Free Amol Free Ampf- Free Ampi
1.00 2.03 5.01 1.96 25.12 2.30
1.26 4.20 6.31 4.05 31.62 1.92

? 1.59 3.50 7.94 4.66 33.81 2.03 *

- 2.00 3.07 10.00 2.64 50.12 2.49
2.51 2.13 12.59 2.03 63.10 2.25
3.16 1.62 15.85 1.90 79.43 1.62

(.. 3.98 1.40 19.95 1.60 100.00 1.41

ACCELEROMETER # k DAMPING .

DIRECTION _ X- M _ LOCA I ON _ __. _
TEST #2 G_ OBE___ SSE _ FRAG 7.
BIAX____ N-S____ E-W____ TRIAX _

;
'

CONTRO1. ___-__ _ SURVEY ___ -| _

,

'

l

g
.

6

-w

&

-_ -_ --
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" CHANNEL - C ZFe 2.39GPK

7 10.00 -

-.
, -

p

i - , ..

7/ X i/ X .

y NF %W'
.

/ i i

ACC G"S / i I

c-

|

i i<-
,

! 3

0.100 !
" ~

| 1.000 LOG 10 FREQ 100.0

SH0CK RESPONSE 2.0 % DANP ABS ACC'
''

19.AUG-82 CG&E EMERGENCY 45 SURVEY 1/3 OCTAVE MAXI-MAX'

14 21:50

! I Free Aeol Free Aeol Free Aeol
1 1.00 0.52 5.01 5.67 25.12 7.64

1.26 0.69 6.31 5.46 31.62 6.65
? 1.53 1.40 7.?4 4.22 39.81 6.16..

2.00 1.65 10.00 2.99 50.12 5.43
2.51 2.73 12.59 6.75 63.10 3.90 ,,

3.16 3.34 15.85 8.55 79.43 3.18
3.98 4.00 19.95 9.38 100.00 3.81

,

('
ACCELEROMETER # D DAMPING [

,

DIRECTION VX .f1>S./ LOCATION __ 1 __

TEST #/_6_ OBE___ SSE M FRAG %- [_BIAX____ N-S____ E-W____ TRIAX_
CONTROL ____..____ SURVEY __ Z

I
|I
1
1

1
1

~

!

|

|

I
. - -
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i

CHArit4EL - A ZPA= 2.33GPK

- l. t 10.00 ..-

- - . -: ,,
|/++y. ,m:f

. .s .x ;j - x..
.

, _ x
_ /N ! / j NL4'

, _

/ Y' ! ! ! I
' !

' ' '> ACC G"S ,

~

+
I; i i

i ! i

'"
; ; e : i

! !
*

! i
' I

'

I0.100
1.000 LOG 10'FREO 100.0

*r.
SHOCK RESP 0tlSE 5.0 ;; DAMP ABS ACC

I- 19-AUG-82 CG&l SURVEY ENERGEffCY85 1/3 OCTAVE MAXI-MAX13:10:40

,

I
Free Aeol Free Ampi Free Aeol
1.00 1.35 5.01 3.57 25.12 2.36
1.26 1.93 6.31 8.69 31.62 3.00

.,

1:58 2.05 7.94 5.12 39.81 4.48
2.00 2.5< 10.00 3.27 50.12 3.79

' 2.51 1.80 12.59 3.18 63.10 5.05
3.16 1.61 15.85 2.57- 79.43 3.73
3.98 1.63 19.95 2.18 100.00 3.07'

|
J

i

ACCELEROMETER #!M DAMPING g_

f |f" DIRECTION I '_E__ LOCATION _J_____i

lm TEST #2 6_ OBE___ SSE_ d FRAG 7.___<| ? BIAX_ N-S _ E-W TRIAX_
' CONTROL ___ -. SURVEY ____P_,__

.

.s

1

-

|

a

.

-
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l

CHANi3EL - B ZPA= 2.1SGPK

l 10.997
e- _y

. -

J W-( ; ifp

f \ !/I \ I ' -'I
"

r --

M%/ j j

ACC G"S -I '
i

f'

.
.

r-
!

I0.100
. .

1.000 LOG 10'FREQ. 100.0
r.

I' go-AlfG S2 SHOCK RESP 0tiSE 5.0 */. DAMP ABS ACC
13:28:30 CG&E SURVEY EMERGENCYl5 1/3 OCTAVE MAXI-MAX

,
'

.

J Free Ampi Free Ampi Free Ampi
1.00 1.90 5.01 1.88 25.12 2.18.

, .-- 1.26 2.79 6.31 3.66 31.62 2.19.
! 1.53 3.31 7.94 4.12 39.31 2.44'

- 2.00 2.39 10.00 2.64 50.12 2.77-

2.51 1.74 12.59 2.45 63.10 4.65
| 3.16 1.70 15.85 1.94 79.43 6.13

3.93 1.50 19.95 1.91 100.90 7.23
|| -

ACCELEROMETER # W DAMPING
DIRECTION E_c M _ LOCATION __) [____(

,

,: '

TEST #/_6_ OBE___ SSE I FRAG %__ [_BIAX____ N-S- E-W____ TRIAX_
| . CONTROL _________ SURVEY ___ d _

| .

|I-
|

..

|

|*

l

i

-.

I.f

_____ _
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CHANNEL - C 2PA= 2.71GPK-

7 10.00

'|r rxy-.

,E- e
' s!+
' .

j-~q. /
/ i ! !

" -

ACC G"S ^

. / , ,

; ! ! !
~

'

I | !i
0.100 ! !'

~

r 1.000 LOG 10 FRE0 100.0

-
- 19-AUG-82 $ HOCK RESF0inSE 5.@*. DAMP ABS ACC

13:22:50 CG&E SURVEY EMERGENCYt5 1/4 OCTAVE MAXI-MAX"

,m

' 5
im Free Amol Free Ampi Free Amol
i 1.00 0.42 5.01 3.63 25.12 5.76

l'.26 0.55 6.31 3.59 31.62 5.22,

? 1.53 1.15 7.94 2.63 39.31 6.26'
'

2.00 1.06 10.00 2.77 50.12 5.97
2.51 1.86 12.59 4.31 63.10 5.58

' 3.16 2.76 15.35 6.40 79.43 3.58
. : 3.98 3.55 19.95 6.91 100.00 3.79,

|
"

ACCELEROMETER 4b E DAMPING
DIRECTION Yd2C_ D_/ LOCATION __[fJ

____

TEST #./_d_ OBE___ SSEM FRAG */.___
|

BIAX____ N-S____ E-W____ TRIAX, j[
|

; CONTROL ____ SURVEY __ X____
l
,

j - . . - -

|

|
|

.-

,*

-

l
'

..

.

_. . ._____
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1

-1

CHANNEL - A ZFA= 2.49GPK |
' '

? 10.00>

.

! . . |' '

; y :,q im

/ \ I/ \ _,_W 4 /
-~*

.

r 3 -

! I
r- ACC G'S i

|
-

r
4

* a
.

' 'f.

,-. 0.100 i

1.000 LOG 10'FREQ 100.0
-

19-AUG-82 SHOCK RESPGNSE 5.0 : DAMP ABS ACC
7.. 13:57 50 CG&E EMERGENCYl5 SURUEY 1/3 OCTAVE MAXI-MAX

~

Free Ar.o ! Free Aeol Free Amol
1.00 1.64 5.01 3.92 25.12 2.52'

'l 1.26 2.01 6.31 9.42 31.62 2.20
t 1.59 2.74 7.94 5.18 39.81 2.83

? 2.80 2.74 10.00 2.95 50.12 2.83
'

2.51 2.02 12.59 3.04 63.10 3.30
3.16 1.69 15.85 2.07 79.43 3.88

I 3.98 1.69 19.95 2.19 100.00 3.25J '

[''I ACCELEROMETER # Y M DAMPING _

DIRECTION _ M_T_d_ LOCATION _ ___

r

| TEST # /S_ OBE___ SSE_ [ FRAG %__
q BIAX ___ N-S ___ E-W____. TRIAX__[

CONTROL ___ _____ SURVEY ___ Z__
E'

Lo
'

: j

.,

l
1 -

-

e

ad

|
__.
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_

CHANNEL - B 2PA= 1.32GPK
~'

? 5.000 i_ i

7} i N . .
!

-
- (s_

ji. .

i y-- m.

'

,
. ACc G s

i = 3

i j i i
I

| 5 i

,-

5.000 i, ,

E-02 - > >..

i 1.000 LOG 10 FREQ 100.0
'

19-AUG-82 SHOCK RESPONCE 5. 0 :: DAMP ABS ACC
'

14:00:00 CG&E EMERGENCY 85 SURUEY 1/3 OCTAVE MAXI-MAX.

q.

'

f Free Amol Free Amol Fre. Aeol''
1.00 1.78 5.01 1.73 25.12 1,71
1.26 2.84 6.31 3.31 31.62 1.85

? 1.58 3.28 7.94 4.40 39.81 1.91*

1 2.00 2.18 10.00 2.78 50.12 2.02
J 2.51 1.62 12.59 2.15 63.10 1.61

3.16 1.59 15.95 1.76 79.43 1.83 ~
3.98 1.72 19.95 1.57 100.00 1.48-

' '

ACCELEROMETER # DAMPING _

*

'

. |C TEST #_/_I_ OBE___ SSE X_ FRAG %___
__DIRECTION E-: __ LOC, AJION __

;
E BIAX____ N-S____ E-W____ TRIAX _

:

|: CONTROL _________ SURVEY ____ ___-~

'

-

.

d

|

I
i

-

.

ed

.
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CHANNEL - C 2PA= 2.39CPK
a

| 7 10.00
|. - _n

~

' '. --

, , - -
_

i,
- !/ %L i / % c_ ; .

,e -

|
~

-

: ,

ACC G"S-

,
,

.''
/

..

0.100 !

1.000 LOG 10 FREQ 100.0(~.
'

19-AUG-82 SHOCK RESPONSE 5.0 % DAMP ABS ACC
'

' J 14:02.20 CG&E EMERGENCY 85 $URUEY 1/3 OCTAVE MAXI-MAX

m

j Free Aeol Free Amal Free Aeol15 1.00 0.37 5.01 3.78 25.12 4.94
1.26 0.57 6.31 3.34 31.62 4.41

'

' ? 1.58 ~ 1.15 7.94 3.08 39.81 5.12
''

i: 2.00 1.19 10.00 2. 7L 50.12 4.12!' - 2.51 1.73 12.59 4.10 63.10 3.30
t 3.16 2.79 15.85 5.94 79.43 2.92
| r; 3.98 3.70 19.95 6.81 100.00 2.79 -

ACCELEROMETER # bd DAMPING
'

' I'
DIRECTION V4erJdf.#$/ LOCAJION __

_

;
, TEST #_2fa. OBE___ SSE__V_ FRAG %___'

BIAX____ N-S__._ E-W-___ TRIAX /
, CONTROL _____ ___ SURVEY ___ __

.

| ,

1
*

I

s

I;-
.

|

_

.. --
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! CHANNEL - A 2PA= 1.92GPK

i ? 10.00
i

.

ij .u,

i .' N A ii:

1,' /'\ i ; / i* % f
' - Ni

/ 'q /
. i
'

ACC d*S
'

-

r

s -

i i
_,

i

g s

I:
s

0.100 I t

|n 1.000 LOG 10'FREQ 100.0-

i ;
* 19-AUG-82 SHOCK RESPONSE 5. 0 */. D AMP ABS ACC

14:25:30 CG&E EMERGENCY 45 SURVEY 1/3 OCTAVE MAXI-MAX,

Free Aspi Free Amol Free Anot
'

1.00 1.37 5.01 3.51 25.12 2.29
' = 1,26 1.96 6.31 7.95 31.62 2.66 -

1.58 2.83 7.94 3.79 39.81 2.68
? 2.00 2.60 10.00 2.42 50.12 3.02-

2.51 1.71 12.59 2.38 63.10 3.87
! 16 1.72 15.85 2.20 79.43 2.99,7 3.98 1.55 19.95 1.99 100.00 2.24

!

O ACCELEROMETER #7[ DAMPING _

DIRECTInN _ M <.T._ LOCATION _; _ __

TEST # /M_ OBE___ SSE M FRAG %__
r- BIAX____ N-S____ E-W____ TRIAX

CONTROL _________ S1JRVEY ___ _
.,

)

I-
..

s

M

W

I-
.g.
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I
[" CHANNEL - 8 2PA= 1.00GPK

E
7 5.000

j .
v,

__
:

'
i ! j'\i it N

~

gJ \ i,i/ N 4/'7g7 4

!n
~

; ACC G"S'
-; i

s

m

| j j

.

<! 5.000
E-02 . .

100.0
m

1.000 LOG 10 FREQ
* I' SHOCK RESPONSE 5. 0 *: DANP ABS ACC[dyfi!2 CG&E EMERGENCY 85 SURUEY 1/3 OCTAVE MAXI-MAX

p

! I'"''
Free Aeol Free Aeol Free Aeol
1.00 1.53 5.01 1.44 25.12 1.57

i 1.26 2.55 6.31 2.83 31.62 1.49
! ' ? 1.58 2.95 7.94 3.23 39.81 1.72

' 2.00 1.95 10.00 2.06 50.12 1.85
,

-> 2.51 1.42 12.59 1.67 62.10 1.73
3.16 1.33 15.85 1.50 79.43 1.46
3.98 1.24 19.95 1.21 100.00 1.29q,,

! ,' I
t s

ACCELEROMETER # h DAMPING ['{ T' DIRECTION E r ___ LOCA ION _ 3.____
TEST #)_6_ OBE___ SSE___ FRAG %___Ij

.

BIAX____ N-S____ E-W____ TRIAX_d
,*

. CONTROL ____._____ SURVEY __ f ___
,

(t .

. 2

i
i

.a

| .'
,

-

h

e.

A

.

M

-- , .
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CHANNEL - C 2PA= 2.39CPK
="

7 10.00
r, .-%

4|J - ~
if %L + i / N iL

. -.- -

:; g

I ,,| / ~| i

-

<.
;

' - ACC G"S / '.i
1 I

d n i

|'
I

.

.) -

| n
i,

I fl
Et :

'

!
' E -- 0 288 ~

j 1.000 LOG 10'FREQ 100.0'
r'': .

o- AUG- 82 SHOCK RESPONSE 5.0 *4 OAMP AB3 ACCj' I4: 35:50 CG&E EMERGENCY 85 SURUEY 1/3 OCTAVE MAXI-MAX

'

i, k Free Ampi Free Ampi Free Ampi
jE 1.00 0.35 c.01 3.75 25.12 5.13L 1.26 0.44 6.31 3.40 31.62 5.01^

1.53 1.63 7.94 3.OS 39,81 5.13
2.00 1.16 10.00 2.73 50.12 3.72,

t- -' 2.51 1.74 12.59 4.03 63.10 3.28'! 3.16 2.74 15.95 5.86 79.43 2.96 .

.q 3.98 3.74 19.95 6.63 100.00 3.29

{}
ACCELEROMETER #k DAMPING f

F1 DIRECTION & ff _ LOCATION _1_ __ .

! ,' j TEST # /.Ir_ OBE___ SSEMFRAG%___l; BIAX____ N-S____ E-W ___ TRIA.

'

CONTROL ________ SURVEY __ _____
.

;.

1

I
, )

-

~,4

|
.-

|

_

i

!

'
.

*

-

_ _ _
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C'AtJitiEL - A ZPA: 2.33CFX
j 7 10.00

NNi .-

>,

7i x. / N1
| / %# Im
| f*

% Q,/
i

ACC C"S I..

--

(~ ,
I

i ?

t
-

i i*
'

) ! | | i i i

.
.

,

n
! ! ! .

$ 0.100
1.000 LOG 10'FREg 100.0r

2 HOCK RESP 0f4SE 10 0/*. DAMP ABS ACC$$ fig C&E SURVEY EMERGEttCYt5 le OCTAVE MAXI-MAX.,

r-

| | .' Free Anol Free Amol Free Ampi
i 1.00 1.07 5.01 2.73 25.12 2.33'

1.26 1.69 6.31 5.71 31.62 2.927 ? 1.58~ 2.22 7.94 4.42 39.81 3.39'
1 ~ 2.60 1.85 10.00 2.97 50.12 3.63

2.51 1.50 12.59 2.78 63.10 3.93
3.16 1.39 15.85 2.36 79.43 3.24 ."-

,, 3.98 1.54 19.95 2.11 100.00 2.67
'

''

,s
ACCELEROMETER #'

DAMPING ./M
'' DIRECTION __ E <_8. LOCATION __/_____

TEST #_/ 4_ OBE___ SSE_ / FRAG %.__BIAX____ N-S____ E-W____
'_

TRIA [-,X
_ CONTROL _________ SORVEY __ X____

&

!

l

|

..

4

w

4

r--,
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a

Elig CHANNEL - 8 2PA= 2.1SGFK

7 10.00 '

f,, . _

-

d
..

V '

; _ _ _ , .

.j :-
.

| A. FN !L,/ iw
/ \. f/j .

' '
e

ACC G"S
' !

I
~

v i
.

I n
. i i i' " '

! I!0.100
} 1.000 LOG 10'FREQ 100.0,

19-AUG-82 SHOCK RESPONSE 10.0% DAMP ABS ACC~

13:41:30 CG&E SURVEY EMERGENCY 85 1/3 OCTAVE MAXI-MAX

C
Free Ampi Free Aeol Free Aeol '

1.00 1.42 5.01 1.55 25.12 1.791.26 1.82 6.31 2.52 31.62 1.78Il ? 1.58 2.37 7.94 2.83 39.81 1.39J 2.00 1.68 10.00 2.23 50.12 2.301' 2.51 1.34 12.59 2.04 63.10 3.29i 3.16 1.50 15.25 1.70 79.43 5 . 06 <3' 3.98 1.28 19.95 1.66 100.00 5. 30'*'
l J

ACCELEROMETER #b DAMPING ./.MC
DIRECTION 1 % ___ LOCAJION _.l_____ *3

' g|_
TEST #_/_I_ OBE___ SSEX_ FRAG %__d_

' ,

BIAX____ N-S_.._ E-W____ TRIAy
[; CONTROL ___-- _ SURVEY __ [____

|"
T%
!

4 e

F*

t

t

|
| -

|

i l~
1

-

1
~

.-. _ _ _. . __ _- _
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it CHANNEL - A ZPA= 2.49GPK-.
;

j 7 10.00

I- . ,x
.e Lv,;

i i/ : i h__ i i _c i'

I i/ i i N _647 i j' P ',

[ 'SJ i
|-| .-

iACC G'S

n,

i
i -

i
' i i i i iq

! [.$ i i
'

! '0.100
1.000 LOG 10'FREQ 100.0-

19-4UG-82 SHOCK RESPgNSE 10 0*. DAMP ABS ACC/
CG?.c .MenucNCYt5 SURVEY 1/3 OCTAVE MAXI-MAX.

t14:05120
c.

,

'

Free Ampi Freo Aeol Free Ampi; ;

1.00 1.28 5.01 2.99 25.12 2.47i
1.26 1.70 6.31 5.95 31.62 2.24

"i 1,58 2.11 7.94 4.53 39.81 2.66,

i j ? 2.00 2.03 10.00 3.08 50.12 2.88
| 2.51 1.74 12.59 2.87 63.10 2.92

3.16 1.46 15.35 2.26 79.43 3.23.

3.98 1.51 ~19.95 2.24 100.00 3.09'| ,

'
,

ACCELEROMETER # Y M DAMPINGJR
!' DIRECTION I _~_.8__ LOCAT ON __N_ ___ ,

'!I#
TEST #_/[r

OBE___ SSE .__ FRAG 7.__[_
-

BIAX___, N-S ___ E-W___ TRIAX
, CONTROL ______ __ SURVEY __, . .

I'
g.

'

-

|

| r.

;
.

.

.

+.

- -- - - _m __ _ _
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l'J.

7 5.000, ,

>
_

.

!

i i / N i i i iii, ,.m
.

' -
.

7 N.,__ _ ., ,7 i s
.

_

. 1
-

-

:E.'l ACC G"S
-

-

i3 .o: !

! i ! 8 * ' ' i

,- , ! ! i i i

!

g] i4P : i

; 1.000 LOG 10'FREQ 100.0
'l l 19-AUG-82 SHOCK RESPONSE 10 07. DAMP ABS ACC

g4:g7,4g CG&E EMERGENCYt3 SURUEY 1/3 OCTAVE MAXI-MAX
,W'

'

,

-i E 6 Free Amol Free Amol Free Amoljgj 1.00 1.32 5.01 1.63 25.12 1.42
g 1.26 1.84 6.31 2.29 31.62 1.63

? 1.58 2.28 7.94 3.10 39.81 1.75|
2.00' 1.65 10.00 2.44 50.12 1.75j 2.51 1.48 12.59- 1.66 63.10 1.62#

! 3.16 1.48 15.85 1.60 79.43 1.50
3.98 1.59 19.95 1.56 100.00 1.48t--

in) -

3
i ACCELEROMETER # DAMPING'

7 '' OIRECTION [_e ___ LOCATION __ __

; TEST #24_ OBE___ SSE_ d FRAG */.___!

[ BIAX____ N-S__.__ E-W _ TRIAX I
i g, CONTROL _________ SURVEY ___ V

),

{ '

I-

.

&

w

+*-
_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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l|nd
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f CHANNEL. - C ZPA= 2.39GPK
I .

j q 7 10.00
,i

.
.

'
~ , r x

# N4j! ! ! /

. ] jf W j TN
.

J /' | t
'

/ACC C"S
. n .-

Ii )4 j
,

,
;

c
.' '

t
rl

;

J i i i,
. .

.

0.100 I
i

!

fC 1.000 LOG 10'FREQ 100.0

SHOCX RESPONSE 10 0*/. D AMP ABS ACC
19-AUG-82 CG&E EMERGENCYl5 SURVEY 1/3 OCTAUE MAXI-MAX14:g3,$g

,''T
;

J
Free Aeol Free Aeol Free Aeol
1s00 0.33 5.01 2.46 25.12 3.90n

-| 1.26 0.46 6.31 2.35 31.62 3.90-

-i !J ? 1.58 0.73 7.94 2.36 39.81 3.87
! 2.00 0.88 10.00 2.58 50.12 3.29 .

2.51 1.50 12.59 3.44 63.10 3.03
G 3.16 2.13 15.85 4.59 79.43 2.87
[,1 3.98 3.02 19.95 5.10 100.00 2.68

:

ACCELEROMETER #bE DAMPING 8_r)
DIRECTION VE MI.d LOCATION __

' '
___

TEST #2 6_ OBE___ SSE M FRAG %_ I__
~

BIAX____ N-S____ E-W____ TRIAX
.! f.- CONTROL ________ SURVEY __ M ___

b

i

g.

I
.

=6

., , - - - -, , - .,e
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L

g CHANNEL - A ZPA= 1.92GPK

7 5.000 _ < x
,

i /: 's :
'

- ,j h s ; __/ "i N
r 'N i// 'n

i.

'"
j ACC G"S

i

I:

1

t r

5.000-

,,
: E-02

_ 1.000 LOG 10'FREQ 100'0
'

.

!
'

82 SHOCK RESPONSE 10 0*, OAMP ABS ACC
19-A[00 CG&E EMERGENCY 45 SURUEY 1/3 OCTAVE MAXI-MAX

/
s 14:3

.-

: Free Ampi Free Aeol Free Aeol
|

' 1.00 1.10 5.01 2.67 25.12 2.07
! 1.26 1.69 6.31 4.87 31.62 2.15l- 1. 58 2.18 7.94 3.42 . 39.81 2.24I. ? 2.00 1.87 10.00 2.32 50.12 2.66,.

s 2.51 1.47 12.59 2.12 63.10 3.01
3.16 1.46 15.85 2.04 79.43 2.68 -

3.98 1.43 19.95 1.93 100.00 2.24

.

ACCELEROMETER #7 4 DAMPING f4
'

' q DIRECTION _ M CI_ LOCATION _2
! ~! TEST #.2 It. OBE___ SSE M FRAGX__
|' BIAX____ N-S____ E-W____ TRIAX [_
|: r- CONTROL ___-- -__ SURVEY - 7
1 .,

l- Li
|

'

-
|

9

..

1

-

..

I

{

|

|
i

__ _ __

__ __ . _ _ _ _ . _ - - . . _ _ . _ _ __ __'
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[[ CHANNEL - 8 ZPA= 1.00GPK
.EI t 5.000
I

.
.

!

i ! ,Qi ! l !!
,E' / i \_ j, i--_

'. r, --

ACC G"S i

i

l i i i i
i 2 i i

!'
,

! t
'

: 5.000
| . E-02 o

"

{ 1.000 LOG 10'FRE9 100.0
' Ii 19-AUG-82 CG&gKRgRGENgE

SH0 SPON 10.0% DANP ABS ACC
EM Y #5 SURUEY 1/3 OCTAVE MAXI-MAX} 14:41:40

-],
's

( } Free Amol Free Ampi Free Ampi
i. 1.00 1.15 5.01 1.24 25.12 1.34 .

'

1.26 1.61 6.31 1.82 31.62 1.31
,

n ? 1.58 2.04 7.94 2.32 39.81 1.47
-

IJ
I 2.00 1.41 10.00 1.82 50.12 1.452.51 1.27 12.59 1.39 63.10 1.49

3.16 1.16 15.85 1.32 79.43 1.35
3.98 1.19 19.95 1.10 100.00 1.25

ACCELEROMET #hV DAMPINGi n DIRECTION _ M LOCA;} TEST #/.fr_ OBE-- SSE_ FRAGE
~'~~ON

~

BIAX____ N-G____ g-W--- TRI
,

CCNTROL --------- SURVEY ___k.[___~
Xl'

7_

3. . .
,

<

,

1

.

I

_ _ _
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i
< r-

i..
i
4

CHANNEL - C ZPAr 2.39CPK

? 5.000
'

;/%_ ; u/
,

/ i

/ !

n '

|
-

EJ ACC G"S e

r

/ ;
.,

i;
'

Li

I
L Edh

1.000 LOG 10'FREQ 100.0
D SHOCK RESPONSE 10 07. DANP ABS ACC19-AUG-82; IJ 14:44:0g CG&E ENERGENCY 85 SURVEY 1/3 OCTAVE NAXI-MAX

.
. c ',

') Free Aeol Free Ampi Free AmpiL
1.00 0.27 5.01 2.45 25.12 4.06
1.26 0.34 6.31 2.48 31.62 4.00'

' ? t.58 0.70 7.94 2.34 39.81 4.05
> 2.00 0.91 10.00 2.55 50.12 3.36

2.51 1.51 12.59 3.37 63.10 3.05
3.16 2.12 15.85 4.47 79.43 2.69,

| c.i 3.98 2.98 19.95 4.93 100.00 2.90
i t

II ACCELEROMETER # M DAMPING /M

|I",! DIRECTION MdI.C8 LOCA TION 1----!

TEST #_/[t_ OBE___ SSE d FRAG %- 7
BIAX____ N-S-- E-W--- TRIA -

,,,

I ! CONTROL --- ---- SURVEY -- --

: t.

I

!

..

k

.,

| s

|

'
.

|

| se

|
i

- -
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.. .. ..- 3g4j fIC/S2 INVOICE TO: THE CINC INNATI ' GAS C ELECTRIC COMPANY J".' o,*, 'L "*,,,o7's'
THE DA YTON POtER Ate LIGHT COMPANY E ''M' M ' M" " ' * " ' * ' ' '

COLUMSUS AND SOUTHERN OHIC ELECTRIC COMPANY
4 7 0C/83 XZCIo23743no so. o en.c .n on.o 4ssoi

i B ..m PURCHASE ORDER rAituae TO Courty WiTw i~v0ic,Na
' ST RUCTURAL DYNAMICS RESEARCH REOUIREMENTS WILL RESULT IN

CORP. IMPORTANT RETURN OF INVOICE TO VENDOR,

I 2300 EASTNAN DRIVE -
,

L INVOICING REQUIREMENTS'

(1ILFORD OH 45I50 t. SusMIT FIVE(5) COPtES OF INVOICE.

'Il 2. SHOW COMPANY NAME(S) OF THE PURCHASER (S) AS SHOWN A80VE.
,j AS INSTRUCTED BELOW 3. SHOW OUR PURCHASE ORDER ANO LINE ITEM NUM6ERS..

, ' o"*M0,"[, "* "'wt IN DESCRIPTION. OR SEE s og,o 45201
r** FOS TEfues OR SHIP VIA OH 4S202 ALL elLLS OF LADING, CORRESPONDENCE AND OTHER PAPERS MUST A(SO

, onD.A. PARKER SE MAILED TO ASOVE ADORESS.
*

,

i b * *,* BEST AVAIL ABLE

| | oumarin uEr ~ aaricu og sc==rion unir anece une irres vormt

;j ; o ne = = .eees. u.een .. we..ee
: ? I MPORTANT *

4 * PLEASE SIGN AND RETURN THE *,

'
(, * ATTACHED ACKNOWLEDGEMENT *
,

. * IM9EEDI ATELY UPON RECEIPT *,

'' I, * OF THI5 PURCHASE ORDER *
l * MAIL TO TM ABOVE ADDRESS *

e ATTN: PURCHASI NG. DI VI SI ON *
^

t. eeeeeeeeeeeeeeeeeeeeeee seesese
; q CO*4FIRMI NG PLAtCHASE OR3ER'

1 PLACED 08-11-82 WITH
! . YOLAt COMPANY

|' ESSENTI AL .0
m DYNAMIC TE STING-480 VAC.MCC*St

" 7g 8/M S1000 JOB E-5590.

"D ITEM M-170 SHEET (S) A-D._

b Q SPON SGt : D.A. PARKER'
- | '

hI e FURNISH MATERI AL IN ACCCRD ANCE;

'b
f d WITH THE ASOVE 8/M
' y (COPY ATTACHED),, ,

' -9
iQ g SHIP DATE SHOWN I S TO SATISFY-
'

cot @ UTER REQUIREMENTS AhD DOES%pv<

'|
1 NOT REFLECT PEGOTI ATED DATE.

|

| [ N
! APPROVED

'
| SDRC Q.A..

GAsta T & 8
. .M.Af d W #

IIATE-

f um8e:Sn f mt Aeove An ihosCA rtD SAECT to toeg emovisaO8e5 MtNEOF **eCwOeNG TheG vietsS A8eQ CONDsflOm1 SMOvu** ope #5v&A14

s N ET 30 DAYS THE CI NCI NNATI GAS C ELECT RIC COMPANY
S HIPPING POINT THE D AYTCN POWE R AND LIGHT COMPANY.

,, COLUM8US AND SOUTHERN O O ELECTRIC COMPANY .

g Y , c ,,,,,,h.0 * $ =, _=,, ,
3,,,,,,,,, c ,,,,,,,,,,

1 '

|
C. BR INK M ANN S I 3- SS 3- 2 I 07 | ,.,,,,,,,,,,,,,,,,,,c

APO (WITH PCWER OF ATT OR NEY ) FOR COLUMBU
| APO D AY TON. (SUCH FU RCH AS ING AGENT HAS
I ~

ORIGINAL EXECUTED THIS PURCHAS E ORDER S EPARATELY
....,pacp nu newa s e ne c a ci a e nis o a u v s .

r

- _ - - _ _ _ _ _ _ . _ _ _ - - - . _ _ _ _ _ - . _ _ _ _ _ _ _ - _ - . - _ . . -_ __ _ _
-



-
,

,

' 185 I
.

THE CINCINNATI GAS AND ELECTRIC CO. !
'

J ^ "ac'~'''-

'' GENERAL ENGINEERING DEPT.
"

BILL OF MA1 TRIAL ESSENTIAL

r,'

'

.. I,

ITEM M-170 August 5, 1982
n 1

j Provida, laboratory casting services for the dynamic (seismic) testing of
one (1) three section motor control center to be furnished by the purchaser.
All testing shall be performed in accordance with the Sargent & Lundy Test !y

Specification titled " Specification For Dynamic Testing of Seismic Category

iIJ
<

I ITE Series'5600 Motor Control Centers" Rev. 2. Testing services shall
be furnished in accordance with SDRC's Proposal No.11410 Revision No.1

'

I-} dated August 5, 1982. -

* -a

h QUALITY ASSURANCE / DOCUMENTATION:g

All work performed under this Bill of Material shall be complaced in accordance, ,

with the applicable requirements of 10CFR50, Appendix B, " Quality Assurancei

Criteria for Nuclear Power Plants". This program sets forth the Quality'*

y. Assurance requirements to be applied to the design, fabrication, construction,'

; and testing of the essential structures, systems and components.

Contractor shall submit with the proposal one (1) copy to the Quality Assurance

; g Manager H.R. Sager The Cincinnati Cas & Electric Company, and one (1) copy
.

. * *.

i
! to the Head Quality Control Division M.J. Schuster, Jr., Sargent & Lundy
'

Engineers, of the Quality Assurance Program which shall apply to the design,
fabrication, construction and testing of the equipment covered by this 3/M.
The Program shall include the following:

] a. The Contractor's organization showing the.raporting and relaticoship
between the Quality Control personnel and top management...

n b. The responsibilities of the Quality Control personnel and the
degree of authority granted them to carry out their responsibilites,

c. The policy and porcedures for insuring quality reviews and designs
) and procurement documents; for drawing and design, change controls;
b for nonconforming material control; for receiving inspection, shop

inspection, storage; subvendor surveillance; corrective action.
documentation, qualifications of welding; nondestructive casting,.

material identification and traceability plans and internal audits.

d. T'um equipment and facilities available for perfor=ing the Quality
Control functions.
The precedures for in-process and final inspections, for procaction ofe.
stored material and equipment, and for shipping.

THE CINCINNATI GAS & ELECTRIC COMPANY
'

COLUMBUS & SOUTHERN OHIO ELECTRIC CO.
DIE DAYTON POWER & LICHT COMPANY

Co w W.O. 57300 item No. C'5-6 T.R. "'!L.

WM. H. ZIMMER NUCLEAR POWER STATION UNIT 1 M No. 7--5 5 00
Prepared by P.O. No. X2C-0237 g4 3

D.A. Parker Sargent & Lundy EngineersEngmeeri Date ,

Project No.

Spec. No. B/M No. $1000*
,,,

Approved Engineer Data

Sheet No. M170A Dept. No.
_

, - - - , - - - .
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a U n.;. c.~..~' THE CINCINNATI GAS AND ELECTRIC CO.

q GENERAL ENG'.NEERING DEPT.,

' ~

BILL OF MATERIAL
ESSENTIAL

p?
,
'

I '

M-170 ContinuedITEM

NOTE: ,,The Cfneinnati Gas & Electric Company's Quality Assuranc Department
U has reviewed Structural Dynamics Research Corporation's Quality,

l,'
. Assurance Manual and has determined that it complies with the
r, requirements.of 10CFR50. Appendix 3 for performing seismic tests

{ on safety related equipment (HRS-81-166);

>,

/. Contractor shall ensure that The Cincinnati Gas & Electric Company has the most

j [J[
up-to-data copies of the Contractors Quality Assurance Manual for the duration

% of this program.,i i

q conformance with 10CFR Part 21

J Ths work indicated in this specification and/or on the drawings as Nuclear*
,

'

, I J@"$
Safety-Related requires the application of the provisions of Title 10,
Chapter 1. Code of Federal Regulations. Part 21. Raporting of Defects and Non-

iN compoiance (loCFR Part 21). It is the responsibility of .the Contractor to>

' implement the provisions of 10CFR Part 21 insofar as they are applicable to the

{;}g4 Contractor's work under this specification.

The purchasers and/or their designated representative shall have full
access to Contractor' sand Subcontractor's shops for reviewing progress and'

,

determining acceptsbility of Quality Control work and program.
;

,| J
| Quality Assurance records of compliance which are not transmitted to the

purchaser shall be. retained by supplier for..the, life of the plant.

" PROPRIETARY INFORMATION:

Il All test reports produced under this purchase order shall be stamped "CG&E/GOULD
. U PROPRIETARY" - UNDER NO CIRCUMSTANCES SHOULD ANY COPIES OF THIS TEST REPORT BE

GIVEN OUT WITHOUT WRITTEN CONSENT OF CG&E!
I j- VENDOR

| \- Structural Dynamics Research Corporation
2000 Eastman Drive

' . .
Milford, Ohio 45150

Test Reports
'

,

Three (3) copies of a draft report for comment shall be distributed as follows:
.

THE CINCINNATI GAS & ELECTRIC COMPANY
COLUMBUS & SOUTHERN OHIO ELECTRIC CO.
THE DAYTON POWER & LIGHT COMPANY

Company W.O. 57300 item No. 955-6 T.R. 70

WM. H.ZIMMER NUCLEAR POWER STATION UNIT 1 Job No. E-5590
Prepared by P.O. No. X2C-023743,

D.A. ParkerEngmeer Sargent & Lundy Engineers
hteProject No.

51000Spec. No. B/M No., ,,

Approved ' * Enlmeet Date

Sheet No. M170B %-7Dept. No.
-

- ,v-,-m-- - - . - - - - ,.- .- , , - _ . . , _ . , _ _ . _ _ , , , _ , . , _ _ . _ ___ _ __
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GENERAL ENGINEERING DEPT. I
1

1 BILL OF MATERIAL
,| ESSENTIAL |

l

1 Q
| |3 ITEM M-170 August 5. 1982 Continued
, -

6

i One (1) . Copy Each
~

Wm. E. Zimmer Nuclear Power Station
n The Cincinnati Gas & Electric Company

U.S. Rt. # 52*

Moscow, Ohio 45153-0201 .

P ATIN: Mr. D.J. Frederick
!! I. 84-7

~3J Gould, Inc.

wY+ 2
r

2002 Bethel Road-
.

S es.. Finksburg. Maryland 21048*

~ .. %
{ ATTN: Mr. P.W. Riggins

Sergent & Lundy Engineers
55 E. Monroe Street-

Chicago, I111acis 60603
.,

ATTN: Mr. R.M. Tjernlund
p. .

j af ter incorporating comments five (5) copies of the final report shall be dis-
tributed as follows:

g CG&E - ATTN: D.J. Frederick (3)'

E'' Gould - ATIN: P.W. Riggins (1)
S&L - ATIN: 1.M. Tjernlund (1)

,

Price: - S&L Spec. Rev. # 1,
'

~ - 2 Additional Monitoring Channels S&L Spec. Rev. # 2
- 3 Draft Reports
- Total Firm Price *

-

* Freight charges for shipment of test unit from Gould in Finksburg, Maryland
to SDRC in Milford, Ohio are not included in this price and will be added once
shipment is made.

Terms of Payment: 30 days of receipt of invoice.

THE CINCINNA11 GAS & ELECTRIC COMPANY
COLUMBUS & SOUTHERN OHIO ELECTRIC CO.
THE DAYTON POWER & LIGHT COMPANY W.O. 57300 Item No. 955-6 T.R. 70

,y

E-5590WM. H.ZIMMER NUCLEAR POWER STATION UNIT 1 Job No.,

Prepared by p,o,3,, X2C-023743
D.A. Parker Sarsent & Lundy Engineers

^

Engineer
hte

Project No.
ed

Spec. No. B/M No. 51000

- Approved Engineer

Sheet No. p. , C t.-7M170C

-. . _ . . _. . __-- _ _ - . _ .__ _ _ _ _ . _ _ _ _ _ __ _ -_ _
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" J ~"" THE CINCINNATI GAS AND ELECTRIC CO.

NUCLEAR ENGINEERING DEPT..q
iIj BU.L OF MARRIAL g33 g g

1
>

Il4

| I..I
IT m M-170 August 5,1982 Continued

|
"!

i

'
.

.

! Billing A'ddress: The C1=A4-==c1 Gas & Electric Company
| Columbus & Southern Ohio Electric Company.

C The Dayton Power & Light Company
} P.O. Box 960*

t

,' Cincinnati Ohio 45201
'l ..
4 On All Invoices Pisass Include The To11owing:'

,j a

'l B/M No. 51000. Job E-5590 Item M-170
I,.;
t ,{

Sponsor: D.A. Parkar (NED 84-7)
-

1

.f' BY . & -

.
L DAT4 // s # In F

,,
i

t
.

ri - .o

1n
!

;i 1
;: .;

L- APPROVED
S D R C Q. A.' '

A-Do

T~8xo e/dg.tL
-

-' NM U w 'o;ez

.

s

THE CINCINNATI CAS & ELECTRIC COMPANY
COLUMBUS & SOtTTHERN OMIO ELECTRIC CO.
1HE DAYTON POWER & LIGHT COMPANY

,y W.O. 57300 item No. 95 5-6 T.R. 70

WM. H.ZIMMER NUCLEAR POWER STN!10N UNIT 1 Job No. E-5590
Prepared by p,o,so, X2C-023743 ,

D.A. ParkerEngineer Sargent & Lundy Engineers ;

b'' '

Project No.
*

Spec. No. B/M No. 51000

I_ ,,

Approved Engineer Date

M170D 84-7Sheet No. Dept. No.

i

. . . - _ - _ _ . . _ , _ . . _ , _ _ . . _ _ . _ . _ _ . _ . . . _ _ _ . _ _ _ . . _ _ _ _ . _ . _ _ _ . _ _ , . _ . _ - _ . _ _ _ _ _

__ __
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-

. SDRC PROPOSAL NUMBER 11410 !

PROPOSAL
i
1 - FOR
I f ,!

"
i SEISMIC TRI-AXIAL TEST QUALIFICATION

Pl.AN OF ITE SERIES 5600 MOTOR CONTROL CENTERS
: "i

,j Prepared
~

.

! forq

- CINCINNATI CAS & ELECTRIC COMPANY
NUCLEAR ENERGY GROUP

['r P.O. BOX 201
|j MOSCOW, OHIO 45153,

n Submitted

by

I[i;
SDRC-INC.

wholly owned subsidiary
of

- gi i STRUCTURAL DYNAMICS RESEARCH CORPORATION
g J 2000 EASTMAN DRIVE

i MILFORD, OHIO 45150
~ a
j AUGUST 5,1982

,

Approved by: A8N1
,

8 John R. Hendricks, P.E.
'

Quality Assurance Manager;

" , - Prepared by- N *

Gary?ipo G UU
(, kekha

,

'>
-

Customer ConEact: David Parker

bII Reviewed by: + Phone number: (513) 553-2081
'

G4ry Pisick
Manager, Seismic Testing Service

!'

REVISIONS

REV.NO.| DATE l PAGES AFFECTED | BY | APP't. I DESCRIPTION OF CHANGES |

8/5/82| BP|GTP | Added SDRC Test Plan which is1 G
_

4.ad3Cu Vi& $4 4 C d Lid 64 iCU w . %,a . O s. .

| | | Test Specification

I l i

I I I i

-

1 I I I

| | | | | |

| | | |

_
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',
.

"I
.

t . 0: TEST Pt.AN
i n

This plan is for the seismic qualification of ITE Series 5600 Motor Control Centers.
n

I " The test specimen is defined in Table 1.,

- J
The test specimen will be qualified by seismic testing using the Tri-Axis Seismic
Simulator Shake Table described in Figure 1. This table is located at the Structuralr.,

{ Dynamics Research Corporation Laboratory in Milford, Ohio, a suburb of Cincinnati.
; Figure 2 is a description of the laboratory.a

7 The control system for each of the six (3 vertical,2 horizontal N-S and 1 horizontal
'j E-W) actuators is made up of a dual loop analog controller. The controller provides,

; a dynamic drive signal proportional to the command for force. This proportional
'

system controls directly the variable of interest (acceleration) . Conventional integral,..

|, systems must process and track control data through two system orders (displacement
1. and velocity), thereby making system stability much more difficult. The table's geo-

metric design inherently has less table rocking because of the longer ram-actuator
system which provides less pivot angle. The mechanical constraints eliminate the need

]-} for cross axis control feedback loops that typically compensate for test specimen shakei 1.
'-

table dynamic interaction, and out of necessity simultaneously reduce system response.

R
a

(l,

l
'

.-,

.

I~
!

!

|
t

|

|

..

S tru ctu ral Dyn amic s R e s e arc h C o r po ra tio n

_ _ _,
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!>

' 2

~

i

| ] TABLE 1
,

.h
Test Specimen Description

9

J
|
,

| . ''! Three 5600 Series NEMA Class 1. Type A vertical
; d sections joined to form one assembly. Overall
! dimensions 60 inches wide, 20 inches deep, by 91i

inches.,-

I'
a

'
:

i
i

l ]
A

'l

J
.

r

-

S tru c tu ral Dynamics Research C o r po ratio n

. _ _ _ __ __ _ _ _ .. _. . _ _ _ _ _ . _ . _ - - _ _ - _ . - . _ - . . __ . _ -
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3

!Il| Figure 1
} Description of Test Equipment

1 Schematic Diagram of the Test Instrumentation.

_

3.J
. .

t

]
J

Tacle Control
Accewometers

No. 2 Honzontal Exeter N S _

i ]8 / /
, ,- Q-

f' f /c Yo

I"f
No. 2s -

^ Tacle
Vert: calTest Response No.1 Horizontal Exciter N S No.3 * No. t Exc"ar*

,, Signals
vertical vertical

|
' Exeter Exciter

./
., , ,

, MINICOMPUTER Vertical Table input Forces
'

HYORAULIC A 5
BASED CENTRAL ( /

ACTUATOR N H Horizontal EMI Taele input Force
,

CONTROLS

]I, Horizontal N.S Tante input Forces--

' n ''

', a :
H TEST RESULTS
|! 3 One Third Octave ShacerM e Transmissibility Picts

9e Test Response Spectra Ptots

e Taculated Data 3 Chanres of a
Taos Recorner,

I- t
3 Random Noise

Generaters

I

9

4

1

..

\
4

. _ - , _ - .- - _ _ , . - _ . _ . _ . _ - _ - __ ,_ . . _ - _ _ _ _ - , . _ _ - . _ _ . _ , - - . . _ _ _ . _ . . , _ , . , , . .-_ _ . _ _ _ _ . _ , _ . - . . _ _ . . - . _ _ - . . _ . -
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;i SDAC Cincinnati Testing Services
i
I

J Structusal Dynassacs itesearch Corposation, MM 4

|
Mishud. Otiso, offers sopiusticated
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j 2. 0: TEST PROCEDURE
,

| 2.1: Soecimen Mounting

2.1.1: The mounting of the test specimen will simulate the
actual in-service mounting as closely as practical.

!

2.1. 2: A visual inspection of the specimen will be made,

i prior to, during, and after the test. Any failure
' or abnormalities in the structural integrity of the
' specimen or mounting will be recorded.

1 2.1. 3: The specimen will be welded to a steel plate per the
; customers welding instructions. Herein, this fixtured

specimen is referred to as the specimen. This fixture
will inturn be bolted to the shake table.

2.1. 4: The specimen will be subjected to baseline and operability
tests per the attached C.G. & E. Specification.

7
!

l

!

J

1-

b

J

\
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I
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2. 2: Exploratory Test

2. 2.1: The frequency search is conducted in each principal'i axis prior to the full level qualification described in
Section 2.3 below. This search is in the form of a,

; '
single axis continuous frequency sweep using a sinu-,

soidal steady-state input at the lowest possible amplitude,

capable of determining resonance. This frequency search

E- is conducted by developing transmissibility plots for
point (s) on the test specimen. A transmissibility plot isE -. defined as the ratio of motion of a point on the object
divided by the input motion at the base of the item or the

I' table on which the item is mounted. Peaks in the trans-
missibility plot as well as a corresponding phase shift
represent the natural frequency of the structure.,

[l 2.2.2: Transmissibility function (s)are calculated using Digital.;E Fourier Analysis techniques which employ Digital Signal
Processing Theory. This technique ratio's the Fourier
spectrum of the component response to the Fourier spectrum'
of the input motion.

. 2.2.3: The frequency of the input excitation shall vary from 1.0 to
100 Hz.

2. 2. 4: The sweep rate shall be linear with the rate not to exceed
two octaves per minute. The sine sweep shall be applied
in the order of 0.2 g to 0.4 g.

2. 2. 5: Response accelerometers will be mounted on the specimen
as required to record any natural frequencies. In addition
to the three accelerometer locations in the C.C. & E. Specifi-a

cation. SDRC will place accelerometers at three other locations.
) These locations will provide information about the overall
; structure rather than specific device locations. Preliminary

locations would be 1) the top right front corner (Unit 1) 2) thet

! top left rear corner (Unit 3) and 3) elevation 45 inches between'

Units 1 and 2 (front face) . Actual locations will be determined
! by the Test Engineer at the start of the test.i

|
2. 2. 6; it should be noted that due to either the complexity or the

inaccessibility of critical parts (sealed relays, etc.), the

|Il exploratory test may not ascertain all the critical frequencies.
Also because of nonlinearities the resonant response at high'

acceleration levels may differ in frequency and damping from

I that at low acceleration levels. Further, resonant response
may not be excited at all low acceleration levels. Therefore,
a low level exploratory test may not be conclusive as an indi-
cation of either equipment dynamic response or lack ofI resonances. Generally speaking higher accelerations.such as
the SSE time signal, will shift the resonance frequencies lower
than the indicated values from a .2 to .4 "g" acceleration sweeo
level .

Thus, it is recommended that the results of a few level
exploratory search be used for an approximate determination
of resonances and not be used for dwell tests, etc.

,

.
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2.3: Full Level Qualification Test

2. 3.1: Simultaneous Excitation Technique; -

The seismic qualification for the subject equipment will be performed
i B,' . by using an independent tri-axial random motion simulator. Testing will!|~ be performed with the test items' principal horizontal axes positioned
i parallel with the test table motion.

; Thus, each horizontal axis will be excited separately, but simultaneously
i . with the vertical axis. The Horizontal East-West, Horizonta: North-South;

and Vertical input accelerations will be independent (incoherent) of each
j

-

other during the multi-frequency test.
,.

1
! ,

.

4 9

.i
! s

l

| '~ 1
J

3

J,

i

o

;! -

.

,

!
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2. 3. 2: Full Level Qualification Methodology,

- 2.3.2.1: The SRV load will be applied per the attached Specification.

{ _

2. 3. 2. 2: The SRV plus LOCA load per the attached Specification

2.3.2.3: Thereafter, tha number of the tests performed
"'

simultaneously in three directions will be five-

operating basis earthquake (OBE')llevels-

followed by two safe shutdown earthquake (SSE,) 2,
in addition to these required tests there may be a
need for additional tests, if the test response

I~ spectra (TRS) does not envelope the required
response spectra (RRS) .

~

. 2.3.2.4 The specimen will be subjected to a minimum test
- duration of 30 seconds for each OBE and for each SSE.

2.3.2.5: The test will consist of simultaneous horizontals
(N-S and E-W) and vertical inputs of a continuous
random motion over the frequency range of 1.0 to
100 Hz.

2. 3. 2. 6: The amplitude of each random waveform motion,

will be independently adjusted at one-third octave
'

- frequency intervals in each axis until the TRS
. envelops the RRS within the limitations of the test

machine.

2.3.2.7: The resulting shake table motion is analyzed and
plotted by a Digital Fourier analyzer using shock'

response software. This calculation is performed
at the appropriate damping value and frequency

,

interval: .

damping value(s)See Section 3.1
O minimum octave frequency interval: 1/3

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

' 2. 3. 2. 8: The required response spectra provided by the
customer is attached, as well as We approximate

broadband shake table limits.I NOTES: '

(1) 08E' refers to a absolute summation of the attached envelope of OBE, SRV,etc. ,
response spectra, see attachment, if not provided by the customer.

(2) SSE' refers to a absolute summation of the attached envelope of SSE, SRV. LOCA,
etc. . response spectra if not provided by the customer.

.
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. 1 3.0: MONITORING INSTRUMENTATION,

{, SDRC calibrates all test equipment and instrumentation used in this test program
gi

'

in accordance with SDRC Quality Assurance Manual. This procedure is in compliance
with 10CFR50 Appendix B, and ANSI /ASME N45.2-1977. Calibrations are traceable
to the National Bureau of Standards.,

3.1: Table Control*

The three control accelerometers are mounted in the egg-crate
-designed shake table platform. These accelerometers are located.

in the approximate center of the horizontal planes and approximately
.- 3 inches below the table top specimen interface plane.

The table control accelerometers are brushed recorded. The control
accelerometers are calculated for the TRS at the {ollowing dampingvalues: SRV 2%, SRV + LOCA 2%, OBE 1%,1 SSE 2%

'

3. 2: Specimen

Specimen mounted uniax,ial piezo-electric accelerometers will be located
3 on the test specimen per the customer's direction.

~

The specimen accelerometers will have their Resonance Search calculated
and plotted.

The specimen accelerometers will have their TRS calculated at damping
values specified by the customer.

.

e Number of specimen accelerometers: 9
t,

e TRS calculated: SRV,SRV + LOCA, one OBE
__

anu voc aac
e Damping values are: SRV 2%

SRve -o
,_,

3.3: Power OBE 1, 2, and 5%-

SSE 2, 5 and 10%
r The following power is normally available:

,

480 Volt, 60 Hz. 3-phase, 80 amp.
t 480 Volt, 60 Hz. 3-phase, 30 amp.

208 Volt, 50 amp.
125 Volt. D .C . 50 amp.
250 Volt, D .C. 25 amp.
0-560 Volt, 3-phase 28 amp.||i 0-560 Volt, 3-phase 4 am p .

!E 0-140 Volt, single
' phase at 10, 20, 5 30 amp

NOTES: 10ne OBE will be calculated at 1 %, 2% and 5%.
2One SSE will be calculated at 2%, 5% and 10%.

'

i

i

|
_
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3 . 4L: Electric

Electric monitoring will be used to monitor electric continuity,
contact chatter, etc., before, during and after the seismic event.

Number of' Monitoring Channels: See attached specificatione

'
:
t

:

!

|

| '

|
t

|

|

| .

!
.

.

!

|

|
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! 4. 0: ACCEPTANCE CRITERIA
:

..

. See attached Specification.

--
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5. 0: FINAL REPORT

SDRC will certify that the testing was done in accordance with the accepted test~"

program, IEEE-344-1975, the customer specification provided to SDRC.etc. Thia
. report contains:

I

e QUALIFICATION RESULTS CEPTIFICATION AND SUMMARY '

"

e INTRODUCTION
-

TEST DESCRIPTIONe

| -

I. Ill .1: Required Response Spectrum. (RRS)-

111 . 2 : Test Signal Generation-

Ill . 3: Description and Mounting of Test Specimens, including-

'" '"''"""

I'~- -

111 . 4 : Test Procedure-

111 . 5: Monitoring of Specimen Response
.

III . 6: Criteria for Test Acceptance-

o DATA PRESENTATIONr ,

,-
. IV.1: Transmissibility

IV. 2: Test-

,

e. APPENDICES
i r
! V.1: Appendix A - Seismic Test Plan-

V. 2: Appendix B - SDRC Log Sheet-

V.3: Appendix C - Calibration Records of Test Equipment-

SDRC will provide 3 copies of the final report draft for comments. SDRC will provide
5, copies of the final report after corrections and comments.

,

!I

I

Structural Dynamics R e s e arc h C o rp o ratio n

_ - -_ .
_



_.

;
.

_ 203

12

j ATTACHMENTS
. 7
' i
; j Customer's Recuirement
i

!-
SDR,C Broadband and shifted shake table limits: etc. , using random noise as

, . the signal source follows:
!
i

.

Ir
,

-

-

'!: 1.- s~ ~
/ M trunes M. -e. , m e. sg

[
' -

/ e
.O N - - ' , '' O E ' -

..

.; ;; , , , ' ' '. ; ;- , 1, .
i, ,, , ,. i. ,,

g /// g . _I
|

'
7._

5 /// Test Specimen $ /// i Test Specunen |
~~

, 3 ,,,// W*'ght O . ' /' Weegnt/
.g acoroximateiy |u / accroximatelyu / . .

. ,
4i * ,1 i ! .' 2000 pouncs 4 / 2000 pounds

q !
'

;. g |i i i i atip : i i a g a tate. . A.e. . .

PREcueNCY (Hz) | PREQuSNCY (Hal.,

Approximate Broadband t.imits Horizontal E-W. Variable TRS Curves. Can be obtained by' The horizontal N-S ~and vertical TRS are greater modifying the test signaf energy content at the
s tnan the horizontal E-W. 1/3 octave frequencies. Note the significantly'

(1. 2. & 5% damoing is presented) increasec TRS at 1 and 2% damping above 4 Hz

|
~ by lowering the test signal energy below 4 Hz.

This data is from two different qualifications tests.
i
-

| - .

J *, k k~

/
'g . , i :, TRs Atotteo at iE /ti i - Ii H. .,

I ., "" 2% camping ' '''
... .

'!ih.'
-

ic M

N ! l ' i b,I O | '!' |
.'

'

2
ot --

, 2 *-i

<,

i E ;* , - I E ;;

I . !$ [ A, Test Specimen ' $ '.*<

!$ 1 7 Weignt ' $ .. / |
*

10 . 7 ' .,.''il i ,' ' ii _ t Co0 councs ! U ../ 'l '* I i * I

' , .,'":u
t: p| 5000 counds ;.u. i je

, t . i ' i d.
|

. ,.i ,

I, ." . ' s . i! _10.900 councs | " ,, ' |e .i 6
' '' '

'!: . j,

i . g gip ;. y ; e . ...i.a . ..i.i. .
'

PREQutNCY (Hz) PREcutNCY (Halr..

I. .
Test Specimen Weight Effects On System Maximum Acceleration in g's for the Horizontal
Performance. Note tne carallet TRS sniftmg with E W. The maximum g's for the horizontal N-S and
icentical incut signals. This snows the snake vertical are equal to or greater than the tonzental
taete controls are incepencent of the test artic!e E-W.
mounted on the tacie. ARS curves for larger
items are enveloceo merely ey increasing system
gain.

__.
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|
- _ _ _ . _ _ _ _ . _ _ . _ _ _ . _ . _ _ _ _ _ _ . _ .



... . _. _ _ _ _ . .

!

.,B2 204

.i

l]
a,

~.
t

,

-

-

,

q -

.

-.

f*

s

7..

ATTACHMENTS'

;

,

!

a

r .

, ..

.
.

r --
'

'

.-

t

..

'

, ,

t

I

l
|

.

|

,

S tru ctu ral Dyn a mic s R e s e arc h C o r po ratio n
.

-- -,-y .r-m-w,.-.v..-,_, _ , , . , . , , _ , , _ , , , , . , _ _ _ _ _ _ _ _ _ , __



. - -

*
. .

SARGENT O LUNDY 205W -'
ENGINEERS

CMsCAuo

!
- .

|
.

SPECIFICATION FOR DYNAMIC TESTING'^

^

OF
-
' SEISMIC CATEGORY I

|

F

ITE SERIES 5600

MOTOR CONTROL CENTERS
f*

a

m

$

'l .

FOR
,

|
'

,

1

1

i |~
'

-

.

i e

WM, H. ZIMMER

NUCLEAR POWER STATION,

I,

Prepared By

SARGENT & LUNDY

ENGINEERS

_

- - - - - - * _ _- * - - -__- a____- -._., m _-__ __w- _- m _ m -- .,, . - - , , , - , . s..-.. - - --- p y



,

|] s4accuro tunov 2m
j ENGINEERS

CMcCAGO

ISSUE SUMMARY, ,

|
-

g' g ,. ,

-

'I REV. REASON FOR REVISIONi m
. --

00 ' For Client Comment Preparer Date,

. Reviewer Date
-

"
Approver Date

'. q
..) 01 Client Request Preparer M [ h Date/-#/1

,

. .

' '' Reviewer Date
'

.
.-

' ' '
= Approver Date

,
02 Per Client Comment Preparer M [ $ j Date8-//-/2

-

.

i
l Reviewer 7 M M M E Datef./J-|"y

! Approve [ Date 8-/M7_ '

3 .

s J

u Ft;u

-

- n
-

[I

|
.a

1

^

,

.-

.,

(ii)
.

, - - - - - - - - - - - a -



--

'
-

*
.-

- SARGENT & LUNDY 207
E N GIN E E R 9

CM8CAGu.

TABLE OF CONTENTS.

,

''

SECTION PAGE

1.0 P~urpose--------------------------------------------- 1

2.0 Description of Test Specimen------------------------ 1-4c-

- 3.0 Responsibilities------------------------------------ 4

"
4.0 Specimen Mounting----------------------------------- 5

|
,

5.0 Set-Up Requirements--------------------------------- 5-6'

c,

6.0 Monitoring Requirements--d-------------------------- 6-9
..

7.0 Test Sequence-----------------------=--------------- 9-10
,,

_ 8.0 Baseline Inspection--------------------------------- 10

9.0 Operability Test------------------------------------ 10-11
:
' 10.0 Resonance Search Test------------------------------- 11

11.0 Aging Tests----------------------------------------- 12-14

11.1 SRV Aging Test-------------------------------- 13

I
11.2 SRV + LOCA Aging Test------------------------- 14'

.,

12.0 Proof Testing--------------------------------------- 15-16p.
- 12.1 Upset Condition (OBE) Proof Tests------------- 15

12.2 Emergency Condition (SSE) Proof Tests--------- 15-16
.

13.0 Acceptance Criteria--------------------------------- 17

14.0 Do cume n ta tion--------------------------------------- 17 - 19

15.0 References------------------------------------------ 19-20

- App. A Required Response Spectra

App. B Reference Drawings

.

|-
(iii)

_



1.
1 - '

. . .

'

SARGENT O LUNDY
E N GIN E E R S gg

CMtCAGO
t

> s
,

1

I ''
l.0 PURPOSE *

~

I;" The purpose of this specification is to define the technical
f

; and documentation requirements for dynamic testing of the
ai

Seismic Category I ITE Series 5600 Motor control Centers for
'

.
-

the Wm. H. Zimmer Nuclear Power Station. A representative

ssample motor control center has been assembled to test, thisr-

; '

representative sample shall hereafter be referred to as the
Fl " Test Specimen." .

:

t-
.

. ' r 2.0 DESCRIPTION OF TEST SPECIMEN

The specimen shall consist of three 5600 Series NEMA Class I

, Type A vertical sections joined to form one assembly. Capable, ,
.

of handling up to six combination starter units, the vertical
; sections shall be of the basic structural design for 20-inch

deep front-of-board mounting with standard 20-inch width.-

Unit overall dimensions will be approximately 60 inches wide,
20 inches deep, by 91-1/2 inches high (including 1-1/2 x 3I inch mounting sills). Each vertical section is defined belowt'

and shown on Figure 1:.

..

Section 1 - Shall consist of four compartments with internal
| equipment as follows:

Compartment lA - Test Lab Connections

(See Drawing SM, Test E-1, Appendix B)
..

Compartment 1B - 30 Circuit Panel Board

. - (See Drawing SM, Test E-1, Appendix B)

.
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'

i

'. Compartment 1C - Filler Panel

]>

'

Compartaent 1D - 480-120V 15 KVA Distribution Transformer
, :

) -

(See Drawing SM, Test E-1, Appendix B)>

I

r

j Section 2 - Per Figure 1 shall consist of four compartments
.

m with internal equipment as follows:

{ Compartment 2A - FVT Starter, NEMA Size 1

* (S,ee Drawing SM, Test E-2, Appendix B)

I>
i 1 Compartment 2B - FVR Starter, NEMA Size 1

5
'

(See Drawing SM, Test E-2, Appendix B)
.

Compartment 2C - Left and Right Branch Feeder, Left
.

*r =

O Branch with 'a' and 'b' Auxiliary Switch

' IJ
L5 (See Drawing SM, Test E-2, Appendix B)

U
l Compartment 2D - FVNR Starter, NEMA Size 4 with

l Interposing Relay

IE (See Drawing SM, Test E-2, Appendix B)
~

,.

- Section 3 - Per Figure 1 shall consist of four compartments

'
with internal equipment as follows:

Compartment 3A - FVNR Starter, NEMA Size 2 with
,

,a Control Relay
1

(See Drawing SM, Test E-3, Appendix B)

Compartment 3B - FVNR Starter, NEMA Size 3 with
!

.
Ground Fault Protection and Interposing Relay

- (See Drawing SM, Test E-3, Appendix B)

i
'

|

-)-

|
*

_ _- . _ _
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MCC SEISMIC TEST UNIT
_

- 1A 2A 3A-

!= Test Lab FVT-Size 1 FVNR-Size 2

I, Connections Drawing Drawing.,

J

Drawing S.". SM, T1st E-2 SM, Test E-3,

l Test E-1
~

_3B
n

; | FVNR-Size 3
i .h

Drawing
1B 2B.

! 3
est E-3,30 Circuit FVR-Size 1

~

Panel Drawing
,

Board SM, Test E-2
n

Drawing-

Test E-1i SM, ,,_3

'

2C 3C'
g

J Drawing FVNR-Size 3

I
f' SM, Test E-2 Drawing

SM, Test E-3
,

1C.;

Filler Panel
Drawing
SM, Test E-1 L R

[g
E 1D 2D

! 480-120 VAC FVNR-Size 4

I 15 KVA Drawing i

t

Dist. SM, Test E-2 E
"~ **

Trans.

raw ngDrawing-

est E-3,SM, Test E-1

i|.
W FIGURE 1 - FRONT ELEVATION

_ -3-
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f:g l Compartment 3C - FVNR Starter, NEMA Size 3 with

gL)
Interposing Relay

{ (See Drawing SM, Test E-3, Appendix B)-

Compartment 3D - FVNR Starter, NEMA Size 2 with

.

Control Relay
| C
j lj (See Drawing SM, Test E-3, Appendix B)

l

3.0 RESPONSIBILITIES

!I'

3.1 The purchaser shall be responsible for:
'! n

-providing the test specinnn with all appendages

n
3.2 The test lab shall be responsible for:v;

-making available 480 V AC single phase power
s

_

'

J' -making available 120 V AC single phase power

] -making available four independent current sources:

' (
! Load Current I - 30 Amps

Load Current II - 30 Amps

Load Current III - 100 Aga

- Ground Relay Trigger

- -providing the equipment required to monitor the test

specimen in accordance with the requirements of~

'

Section 6.0
L

-preparing a test plan, describing the procedures to
i

be used. This test plan shall be submitted to the

I- Purchaser for review and acceptance prior to testing

L -providing the dynamic testing equipment

-providing qualified test personnel
.

-4-
.

_ _ _ . _ .
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! ~ ~ . -conducting the test and providing test documentation
j

in accordance with the requirements of this speci- |

. 9
| , . fication. 1

|

4.0 SPECIMEN MOUNTING ,

The specimen shall be mounted to the test table by welding.
-.

The welding pattern, which represents the as installed in-

t the-field condition, shall be 1-1/2 inch long, 3/16 inch leg
,,

fillet welds on 12 inch centers. Total number of welds

r' shall be 12 (6 along front sill and 6 along rear sill) .

5.0 SET-UP REQUIREMENTSn

5.1 The test specimen shall be energized with the appropria e .

.l voltages and currents to allow all components to bef
.,

.: u
| tested at their rated load.

_..

I

5.2 The control circuit of the combination starters shall bel "

[7 wired in a manner to allow simulation of operability

j ...

|
during testing (i.e. to provide the capability to change
state from de-energized to energized and energized to

, ,

| de-energized). This will require some external wiring
|

and switches which are to be provided by the Test Lab.

5.3 Wiring diagrams for all components are identified in

| Figure 1 and are provided in Appendix B.

5.4 The control circuits of the combination starters shall
be energized to 85% of their rated voltage (120 V AC) .
This is to demonstrate operability of the units during

(
~ a potential power dip.

! -5-
| ,

I
__ __ ___ _ .__
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.

l' 5.5 Locations of response accelerometers during the

Resonance Search Test shall be per Section 10.6.
t'-

,

5.6 In addition to using response accelerometers to deter-

f' mine the structural modes of the cabinet (via Resonance
..

,

Search Test) , triaxial response accelerometers shall

|
: 0 be used during the aging and proof tests to determine
P

L n the input to two combination starters and to the
I

:
''

circuit panel board. This is to provide RRS for these
: n
'

|' devices should additional testing for these devices be
: '

1 required in the future. These triaxial accelerometers

! one set per combination starter and one set for the
,

_ circuit panel board, shall be located on the sub-panel,

as close as practical to the devices. The two combi-

7 nation starters selected are:
L.'

1. FVNR Size 3 combination starter located in
p

i ), compartment 3B

\,.
2. FVT Size 1 combination stcrter located in

compartment 2A'
- -

1
..

6.0 MONITORING REQUIREMENTS,

| - 6.1 All monitoring and power connections shall be made in

I' accordance with Table 1 to the two terminal blocks in

the rear of compartment lA with the exception of the
..

three load currents.
!

.

.m

-- -6-

|

|
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q 6.2 The-following terminal block points shall be monitored

for change of state:

y TB1 TB2,

.

'
18,19 32,33

34,35

I r,

: / 6.3 The following terminal block points shall be monitored

p ,_";l
for contact chatter:

i.
,

TB1 TB2
im

3,4 14,15 3,4,9 12,13 20,21I'
5,6,7,27 16,17 5,6 14,15 22,23q

l
q 8,9 20,21 7,8 16,17 24,25

' ' ', 10,11 22,23,24 10,11 18,19,36 28,29

'i 25,26,28 30,31
'3

I J

,
|

|
',

-

6

'a.
*

,

I

.

h

i
e

l -7-

1
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i3
|'2 TABLE I

TBl. TB2q
POINT DESCRIPTION (MCC POSITION) POINT DESCRIPTION (MCC POSIT 3N);

1i

1 480VAC 19 Hot (Vertical 2) 1 480VAC 19 Hot (Vertical 3)
~

' '1i

2 4.80VAC 19 Neutral (Vert. 2) 2 480VAC 19 Neutral (Vert. 3)'

3 Breaker Monitor (lB) 3 Breaker Monitor (3A) ;

|} 4 Breaker Monitor (lB) 4 Contactor Monitor (3A) |

5 Breaker Monitor (2A) 5 NO Contact Monitor (3A)"

6 Contactor Monitor (2A) 6 NO Contact Monitor (3A)q ,

' . 7 Contactor Monitor (2A) 7 NC Contact Monitor (3A)
P NO Contact Monitor (2A) 8 NC Contact Monitor (3A)'

'

[ 9 NO Contact Monitor (2A) 9 Common for 3&4 (3A)
10 NC Contact Monitor (2A) 10 NC Contact Monitor (3A)
11 NC Contact Monitor (2A) 11 NC Contact Monitor (3A)

~ ''

12 120VAC 19 Hot (2A) 12 NO Contact Monitor (3A)
0 13 120VAC 19 Neutral (2A) 13 NO Contact Monitor (3A)

14 NO Contact Monitor (2A) 14 NO Contact Monitor (3A)-

, ,

15 NO Con. tact Monitor (2A) 15 NO Contact Monitor (3A)q
j 16 NC Contact Monitor (2A) 16 NC Contact Monitor (3A)

| 17 NC Contact Monitor (2A) 17 NC Contact Monitor (3A)

18 Starter Monitor (2B) 18 Breaker Monitor (3B)! . j
19 Starter Monitor (2B) 19 Contactor Monitor (3B)

'

20 Starter Monitor (2CL) 20 NO Contact Monitor (3B)
"

21 starter Monitor (2CL) 21 NO Contact Monitor (3B)

i
~ 22 NO Contact Monitor (2CL) 22 NO Contact Monitor (3B)

23 NC Contact Monitor (2CL) 23 NO Contact Monitor (3B)
24 Common for 22 & 23 (2CL) 24 NC Contact Monitor (3B),

| _
25 Breaker Monitor (2D) 25 NC Contact Monitor (3B)

i 26 Contactor Monitor (2D) 26 Ground Relay Trigger (31
,

27 Common for 5,6, & 7 (2A) 27 Ground Relay Trigger ( 31;
~

28 Common for 25 & 26 (2D) 28 NC Grd. Relay Monitor (13)

29 NC Grd. Relay Monitor (:3)

30 NC Contact Monitor (3B)

| 31 NC Contact Monitor (3B)

- 32 Starter Monitor (3C)

| 33 Starter Monitor (3C)

34 Starter Monitor (3D)

35 Starter Monitor (3D)

36 Common for 18 & 19 (3B)
~'

-8-
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\I'
q 6.4 The*three load currents shall be connected as follows:

'

a. Load Current I- 30 Amps (#10 wire)
-

'/ 1. Enter point L2 cubicle 1B.

2. Exit point T2 cubicle 3D
,,

I

b. Load Current II - 30 Amps (#10 wire),,

.

-- 1. Enter point L2 cubicle 2A

3 2. Exit point T2 cubicle 2A

' ~i c. Load Current III - 100 Amps (#2 wire)
.

,g 1. Enter point L2 cubicle 2D

G 2. Exit point T2 cubicle 3C

I'
C, 6.5 Should contact chatter occur in excess of the limit

I; defined in the acceptance criteria, suitable monitoring
'

..

'
.; equipment shall be provided to determine the duration

,

of such chatter. The purpose of this is to determinej ,

! the maximum allowable chatter before the contactors

drop out.

- 7.0 TEST SEQUENCE

3 '
Testing shall be performed in the following sequence:

1

l 1. Baseline Inspection
.

2. Operability Test

3. Resonance Search

4. SRV Aging Test

5. SRV + LOCA Aging Test

6. Baseline Inspection

7. Upset Condition Proof Test

8. First Emergency Condition Proof Test

I
_9_

I .
1
|

. _. _ - _ -
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i

9. Baseline Inspection

10. Second Emergency Condition Proof Test
-

11.' Operability Test/

'
m

8.0 BASELINE INSPECTION

specimen shall be visually inspected for damage.8.1 The test
f;

All mounting hardware chall be inspected and tightened
I 8.2

. as required to ineure that all components are securelyfi

If tightening is required it shall be noted in? r

mounted.''
.

'
r

I the test report.

!

l 9.0 OPERABILITY TEST
| .| The operational capability of the specimen shall be demon-
|
G strate'd and documented. A visual inspection for damage shall,

be performed. Equipment shall be operated under normal
- q

ambient environmental conditions to the extremes>
:

of performance and electrical characteristics specified as7
j g .a

follows:.g
,

9.1 Contactors:
t :.

1 1. Verify pick up at 85% of rated coil voltage
!

.-

2. Verify that contactor does not drop out,

I

.

above 70% rated coil voltage

9.2 Molded Case Circuit Breakers:
Verify manual opening and closing.

9.3 Distribution Transformer:
Verify rated secondary voltage is present when1.

rsted voltage is applied to primary leads

2. Verify insulation strength by resistance

measurements
I -10-

~ _- - _ _ _ - .
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1 9.4 Auxiliary Relays:
J

Same as for contactor

f)' S.5 Ground Fault Sensor / Relay:
I -

' Verify operation
!
1 ]-

: 10.0 RESONANCE SEARCH TEST
I

|
l'; The purpose of the Resonance Search Test is to determine the[{

i

! structural modes of the motor control center cabinet. The

i l
|

t- test method shall be single axis sine sweep, however otherJ

! methods proposed by the Test Lab may be acceptable provided^
,

, a

approval is obtained from the Purchaser. The requirements

p
for this test are:j;

a

! 10.1 Test Method: Single axis sine sweep
~

'
_

10.2 Frequency Range: 1 - 100 hz..s

10.3 Input Acceleration: 0.2 g minimum
-}

10.4 Sweep Rate: 2 octaves per minute maximum
'

10.5 Number of Tests: 3, one in each orthogonal axis

10.6 Response Accelerometer Locations: To be determined

by the Test ' Lab and approved by the Purchaser;,

10.7 Documentation: Transmissibility Plots and Bode Plots
,

(phase angle vs. frequency)

I?
.

,mo

-6

'ed

-11-
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11.0 AGING TESTS
..

The purpose of the aging tests is to supplement the proof,

f| -

is testing in assuring that the test specimens are subjected
n to the design life mechanical vibration resulting from all

of the postulated dynamic events. The dynamic eventsj

r.,

i i' postulated to occur are:
I

'

q - operating basis earthquake (OBE)
V - safe shutdown earthquak'e (SSE)

f {J$ - safety relief valve actuation events (SRV)
. g.
,g - loss of coolant accident (LOCA)'.

t
'

The following bar chart shows the sequencing of these events "

and how the testing program accounts for them:
,I
.,
! j

I,-- e OBE SSE,
: o

$$l I I
-cl 8 8

3 $1 I
^

aWI LOCA, gg. . . .
,

I t |; l l I

I l I'

I I SRV I
I I I'

! l ' I I i'
8

I:
| I i

1

| ! ! !
i

I I I I e
"

y$ Upset Emergency
jg Condition Condition SRV+LOCA Aging Test SRV Aging Tes:
mo Proof Test Proof Test

- $$
I_

M

_ __ -_ --. --
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fl 11.1 ShV Aging Test,

i '.;
'

11.1.1 Test Method: independent triaxial random
~

)f -

motion
,

t 11.1.2 Test Input: simultaneous independent.hori-,

-) zontal and vertical random

O, waveform motion consisting of
1.
L I

| frequency bandwidths spaced a
.

r:i,

i
: maximum of one-third octave

: y

- apart

11.1.3 Frequency Range: 1 to 100 Hz

! ,, 11.1.4 Duration Individual Time History: 30 sec.
i:

I' 11.1.5 Total Test Duration: 700 sec. .

j' '11.1.6 Qp.rability Verification: the combinatione
i J
| starters shall initially be in

,! ;-)
lj the de-energized state and shal';

be switched (i.e. change state)q
I i
' '~ every 2 minutes. All other com-

~

ponents shall be energized
1 t

throughout the test.

11.1.7 Specimen Orientations: for triaxial testing

|
,

only one specimen orientation is

| required
|
'

11.1.8 Required Response Spectra: Appendix A - Spec ra

1 and 2

11.1.9 Damping: 2%
_

.

w

-13-
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,,
i'

|
- 11.2 SRV + LOCA Aging Test

11.2.1 Test Method: independent triaxial random
l' '*

-

!E ' motion
E simulta eous independentn11.2.2 Test Input:4e

E: horizontal and vertical random
waveform motion consisting oft-

E frequency bandwidths spaced a
r-

maximum of one-third octave

apart

11.2.3 Frequency Range: 1 to 100 Hz
30 sec.Duration Individual Time History:

' 11.2.4

11.2.5 Total Test Duration: 300 sec.

the combination|}
'

Operability Verification:11.2.6
~

starters shall initially be
~

in the de-energized state and

shall be switched every 2

minutes (i.e. change state).1

1.. All other components shall be

energized throughout the test.
I for triaxial testing

11.2.7 Specimen Orientations:
only one specimen orientation is

!

required

Appendix A - Spectra
11.2.8 Required Response Spectra:

3 and 4I
11.2.9 Damping: 2%

_

e
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I 12.0 PROOF TESTING>

\ <

12.1 Upset Condition (OBE) Proof Tests
,

j7
12.1.1 Test Method: independent triaxial random motion'

-
*

,

12.1.2 Test Input: simultaneous independent horizor.tal

and vertical random waveform notion

77 consisting of frequency bandwidtas
I

'

spaced a maximum of one-third

f octave apart

12.1.3 Number of Tests: five
7_.

l, 12.1.4 Test Duration: 30 seconds per test

12.1.5 Specimen Orientations: for triaxial testing

only one specimen orientation is

j |' required

I- 12.1.6 Operability Verification: the combination

starters shall initially be in

the de-energized state and shal;
,.

i
' - be switched (i.e. change state)

T once during each test. All other
I

~

components shall be energized
I

throughout all tests.

12.1.7 Required Response Spectra: Appendix A - Spectra
,

: . 5 and 6

12.1.8 Damping: 1%

12.2 Emergency Condition (SSE) Proof Test

12.2.1 Test Method: independent triaxial random mot _on

.

- -15-
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|E
D simultaneous independent horizontal12:2.2 Test Input:

; ;

and vertical random waveform motion|q
!E' consisting of frequency bandwidths'

,g
: n spaced a maximum of one-third

*
:. ,

octave apart.
'

Fi 12.2.3 Number of Tests: Two
I

12.2.4 Test Duration: 30 seconds
,,

12.2.5 Specimen Orientations: for. triaxial testing'

only one specimen orientation is
I' "

required

12.2.6a Operability Verification, SSE 1
The combination starters shall .

initially be in'the de-energized

state and shell be cycled (change

state from de-energized to energized

and back to de-energized) at least
i

. once during the test. All other

components shall be energized

throughout the test.

12.2.6b Operability Verification, SSE 2
All compor.ents shall be de-energized

'

to detr.ct chatter in open conta:ts

12.2.7 Required Reponse Spectra: Appendix A - Spec. a

7 and 8

12.2.8 Damping: 2%

I ~
-16-
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|. 13.0 ACCEPTANCE CRITERIA

|I,j 13.1 The maximum allowable chatter duration is 2 msec.f

g
; ;- i3.2 The structural integrity of the test specimen must be. ,

demonstrated both during and after testing.
[''

,

13.3 The ability of the test specimen to provide essential

power on command must be demonstrated both during andI"

. I

after testing.

13.4 A test failure shall be defined as the inability of~

. . ,

the test specimen to provide essential power on commandr
) or as loss of essential power once energized.

13.5 A test anomaly shall be defined as:-

J
a. Contact chatter in excess of 2 msec. ,

;
-

i ,,

,h
~

Any other abnormal event not af fecting the speciman'sb.

safety-related function described above in lection
iiq

2 13.3.
I.
t

7,,

|_, 14.0 DOCUMENTATION;

i.

- A test report shall be prepared and certified by a registered

professional engineer. This report shall contain:'

| 14.1 Test specification
..

|
14.2 Test plan

|

14.3 Identification of test specimens:

.
a. Motor Control Center: manufacturer, model number,

and serial number
|

"" b. Internal devices: manuf acturer, model number,'

serial number, and location'

within specimen (MCC)

L -

-17-
g

|
.- _ _ _ _ _ _ _ - _ _ _ _ - - _- - _



- _

GARGENT G LUNDY
g ENGINEERS 225

CMIC AGO

14.4 Description of test set up, including:g
- a. Photographs or sketches of specimen

,

[l b. Description of mounting to shake table

c. Description of monitoring techniques

j,
d. Location of response accelerometers

.

e. Identification of all test equipment and
,
t

instrumentation, including calibration

P certification

14.5 Test log

{ 14.6 Identification of test personnel and witnesses

14.7 Test results including:
1

j
'

a. Results*of each baseline inspection

b. Results of each operability tests
,

c. Description of any failures or anomalies

i 14.8 Identification of the structural frequencies asl

J .
,

! determined by the Resonance Test, including trans-

missibility and Bode plots

14.9 Test Response Spectra:
|

LL a. One per control accelerometer for:

I - SRV Aging Test plotted at 2% damping'

" - SRV + LOCA Aging Test plotted at 2% damping

- Each of the 5 Upset condition proof tests
-

plotted at 1% damping and one representative

.
Upset condition test also plotted at 2%, & 5%

h damping
1

~ - the first Emergency condition proof test plotted

at 2% damping and the second plotted at 2%, 5%

|
& 10% damping

-18-
__
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i

f] b. - One per response accelerometer, identified in
.s

:
; Section 5.6, for

:|q ], - SRV Aging Test plotted at 2% damping

- SRV + LOCA Aging Test plotted at 2% damping
n
I-;

!
- one representative Upset condition proof test

lU plotted at 1%, 2%, & 5% damping
i g .; one representative Emergency condition proof
i|

-

test plotted at 2%, 5%, & 10% damping

.
' ,

15.0 REFERENCES*

15.1 IEEE-323-1974 "IEEE Standard for Qualifying Class lE
,

Equipment for Nuclear Power Generating Stations."_)

15.2 IEEE-344-1975 "IEEE Recommended Practices for Seismic'

! Qualification of Class lE Equipment for Nuclear Power

C Generating Stations."
I;:

! 15.3 IEEE-649-1980 "IEEE Standard for Qualifying Class lE
-

Motor Control Centers for Nuclear Power Generating
-

Stations."

I; 15.4 NUREG-0588, Rev. 1, " Interim Staff Position on
Environmental Qualification of Electrical Equipment."

| ~ 15.5 NUREG-0800, July 1981, " Standard Review Plan for the

Review of Safety Analysis Reports for Nuclear Power
!

-

Plants" Section 3.9.2, Rev. 2, Section 3.10, Rev. 2.

15.6 U.S. NRC Regulatory Guide 1.89, November 1974,

" Qualification of Class lE Equipment for Nuclear Power

Plants."

.

- -19-
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r 15.7 U.S. NRC Regulatory Guide 1.100, Rev. 1, August 1977
I, !!
|

~

" Seismic Qualification of Electric Equipment for
c

,' ! Nuclear Power Stations."'

!

'

15.8 Form MSS-6.2C "Sargent & Lundy Standard Specification
n,

'_! for Seismic Qualification Criteria for Nuclear Safety-
1.

Related Equipment."
, - - .

:

..

!
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|| .j
i

,
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|
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1
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.

|
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|
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|
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|
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Drawing No. SM Test - E2 FVR Starter 28. Moved jumper between [ d4.(E8/18/82 -

1 and 3 to 1 and 5 to enable reversing
contactor which was being monitored to_.,

operate. (Prior to test).

Drawing No. SM Test - E3 FVNR Starter 3A. Connected wires 22 dd.5 E
and 23 goir.g to C coil to 14 and 15 in~

parallel with C2 coil. (Prior to test).
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Vll.3 Appendix C - Calibration Records of Test Equipment
.

'

t -

|
~

,

'
n

,

" l
|

jn,

||_
1

n i

I.4)
l

!

! r

J,

l

m

'.n .

J

n
l' :
q ;

4

i

. -
t

|

i

.

S tru ctu ral Dynamics R e s e arc h C o rpo rationg
.

. . -- - .. . . _ _ _ _ --



~\'

j 244
.

7

MINICOMPUTER BASED CENTRAL CONTROL SYSTEM
9

.J

4

O

-

1

I

.t

*

f"4

|

4

e- -

t

4

r,
'

'

|
:

t-

r:

g ee

L r .

|"
f7
'

\

J

~1

,

.

-@

w

e

I
.

I-e
wm_.,mw--r-e- -&'- evewm-N- - ------ - - - --'--- --- - --- -- --- - - - - - - --



-, .

:

.J .

- 245!
-

-

,dih_4 r8 _ q .:: Th;,.'di b. M.eb .-<4 N .9. M; [ 't 2 i
. - .,m. y. - .,

..
p. 7 .

;.~,

Jg oV.; ', M. > g . ph.. A g;d.;;;.E f. a Sf%i.e . 3^ p%n 1,c.;).4 -, 3 ; . ti/
.

. ..

t y : :. . e , '- - wg n; . ' ,.c w. w . + ,: : .,m
1 ~l ? %)f,.; f__,w..s.y

I - s.h 'y&p. . . - wer. .. - - :- :

.

'f.-|,d?dn Y.;f'W;&; 5;dL.,Q . ,Yrk i:hh. *?

g ,

--- -- g g.h.e:.) "g' g'
'

u.

n/s .
- - -

m-- . . . . , . . : m. > . - -- --

,
-

g-.g O"*jb Cert. Noe3.." -sw -< e

, 5 , ' ,yjjyr4 . .; &|, ,
9,,, g. 73. g1sanas m annaa,cma.on

|
_

3(=$ IW Due //- /M- A9
,d ci4=>i'.%..; Certi'ficate of Calibration %, ,k h1

-

n.: ,-

,,e #, - Y! .s . . .. rveC vs-

%. k h Manufacturer Model bddT/~OUM f |CC

,p p ~g/' 't ",;$ $ This is to certify that the
' J .,, ,d Asset No: If M7 S/N ddA: ,

-W w;. .

. i., ?[g-
cs

* *';. .y" , M 9 ,, , - = desenbed above has been v

J M_ %. 7 -{ ,g hj'Ag*'i' = - - -
calibrated by SDRC instrurnentation Services per procedure --.h m,

.g %**
,. . using the references listed below and has been found to be within

n$ h!-

l.'
. 4 Eh'e''iolerance specified.'

^ y b)j
'

.

.l.:.y. L .~b- .

-4 . ) im ee

'' .'W ;.3 V
' .; ',-/ 59 Certified References Used Last Cal Date - 'i
, ' c:' 'si fe. MR A ~ .2 $/M GM.s~~ l .19-22 :; .,

'
,;

. 4h DA YA P Lrt is}ot) 93Z 4/M 2fr/ 3- 19- A3 ( '''P \ :'

| | :|0t

i !x. if #. '; . R,h %x:
.a* i.: o .: .e.

g 2$;. et 2L .. .- :

.<m 14 sW g:qv.s % .

. x1 1s/
/;,| ,q r.Ks

-

\

jd & g2~J7.~. ,p f.(1,
. . - ;,,, y ('Channel Frequency Ref. Input Output % Error

s
, ,

, , :..

.. a
T.%yg%yk.;

|t *. n v/ 8x .m. a. . , . .

. y 0isy,
- -- ----- .

| I .
z Q Q.w -: //97 .26~QM- -

Al,%a%{
x.- , , ~

Of V i- ~ + /. N 2 .M

e e .
4. r . _.f, pff .gg .w w-

-4 ~y u. iy p..
.

t./.28| 8 . V, ~: 3 .W/
. ..

. .~ . .

4W -

\ .._.o_,

p%~ .
.,

_ s

[4:t gy/,'?,. af,il H 893 .17

. .

e -u/99 ..W
.-

3... ?. "W%
-

\
,-._. -.

u|.
.

%,
||-

a.
ahx q%, .,,W;y. .:/.997 .64 d Q $*'

.
.. c.. ,.

: .C 4 +. n d2 .68
.?. *c.;w;'./

' ~-
. . , --

/26/ ,6
.

. - - > > . v - .
.

*\.ha,T a ,n. .... .
.

i . .
/-/, 763 ./7 . %. & uW

,

ff W. 6w.9..
. .,

s$ f| ~~/,]?Y .Wb
| .-f. ;.;f};

..Y

| 8 ,9. . a g,.
T . .*

. .

2 - - ~ ~

.y.,. ,, qy ,g .

,

.g+ 43 . ~,, .

.,,m y

,. . y |,'I ~|. 2 0| $,
4 . ,s

.hnN $)a ?.Q:%.s
'TQI k b -

e //
* . ,.

-.

:<
.

.m

| - Jt{g{...gg&
.

. Y/ 9V0 | T|. |. , < . s. . , . ,..

/ ff'| ff
,

\

" . :.. Torknts /1$1W / tf f l' (
.* - ::..

Y
g =>>f, h' E. . n ;u...|

'

I
.

e3.y . . ,4

I. -. .y ? a . ;* * C, nQ
0 num c :3,.r . 1,di soucasamim:

-

.

a a wacn cea os .r: e .. st'
y.'-

o. %ns cno4mo Calibrated By y ~[g#
-

g$ $if . ..f4. ' .M Dsanan Ow s. e. 0 . << ,

g ,Y,.'t .
. .s...s.,.

.
-

*f :d( . Y'''' 'aWj
: +

t .

. . r .....s- ..y.:f.. .,.f. p e
/

, 'g[. a
.: va

|
- g. .,

.t. , * p .
/,

.. .

- --. -' -- _= -
f\f.h'Y;7

'-

dbf I *y 3;, h:,., , : .: ,,,: ,.,,;; . . ?,f
.=,7.

-- p f.z
- - - - -- ~

..''ya % ,.
+ta'.~.)

f'.', {. O 7.f ' * :
'

-

~"'f -f |*h . sh asW. f' ,' Qh * g.1. ,''S $}'[' "d'

' . : .. .?. gC

;

i tra.
* l .. . '* ',ML

-

.p . -:.ig.y/e ...

.s g .*.p';f s
, ~

,. -

, . {.,a, , a,

IlM' . y
x3 ,s..,

.< , . . . . , . + ,..

t; .

, ~.m .

p . "*:.:..:.:.# _ ..,, .
, - .

s.,, v.,..,.
,

. _

@.;&, -"

p . gi s. " .
- 6

.'7.,.,.
.

l
,.

4 . ., p .p
Mj.e, '$p . .4 5 1Q -'#. *

I.~ .. - - _ ._ _

_ . . _ _ , . - _ . _ , _ , . _ _ _ _ _ , , . _ . _ _ _ _ , . - - - . . _ - . _ . . . , . - - . _- - -



_ _ _ . _ _ _ _ _ _ _ _ _ _ .

.
.

. . . . _. .. ._.

l n
I (

|' . ' _

246*

' P* . M $4%. . I
' k,hu'rh.NN & .* , Is.hehrk

.r - me r - .e,.4 s + w, . p. ., . - . , . 4, #,.4' e y w g,- +

; g , , .

,

hr.'9 5^:~...'f.m . 'f.$~ .$$ . S.. ,3.f*m. . ' h:%... h... k.. . N %| f.i \,z t . . 'N, .&i",'h.,n .8 *' 5^ ?. . 6'
s .g:! ,

s. ,... .. .r, - ,n.- . . , .. s.1, ..

,. ,. . ..

.h y' ' ' . . - .

"

.
, . - . V*\'The 988' \iN

. . . ..-*_D'*
\

' '

' ,+:' d.3 M. '
. ., . . . . ........V.*i_

*

''l . . . -
*e' .

.

, 7.4.;. \,
*...-.,y.;....,.-.. g.t..-. e

,3 q. .-.,-..;-..-:
.

r.s r.. . .

. y ||a,, 's.t
, .

ment . m, e ',,.,. ,, n c. e. 3__ v .
9e VJO 5- cm. i ., ,

~

1, N .? amamp w .2 Cert. No. _ / ?^
'

x;t i.g 4
' snucum ovnemcs ===cn c""'""" Date B- /J- A1 i df.

O=3% , : ' Due //- /3-82 . %=${
J c ,i.. .

Certificate of Calibration ; ,,:f a %. -d<

s .3e ., , , ..

f hi anufacturer
'

M -,h Model Md/-M,U AM ,'.-

.

.? e ,' ' Asset No: SIN ord W'? .d N. gii W .

- - - sf/-r
== see n',n *.'. *f U s(m .e.4". T5is is to certify that the _ m 0 ._ -- _ described above has been r - ~;- \

-

*' ' ' *

::g \<//7 l ~ ' 4'' calibrated by SDRC instrumentation Services per procedure -.N- m -

.\*

f# Ahs' using the references listed below and has been found to be within *j#

gb.'
:m.._.

,

k n' ' 'the tolerance specified. . V.6 " hi -

4 ' "

' 'h|Q Q di' .:
,

d.' Certified References Used Last Cal Date .
K.' '

- } '\.;M %? :G'''% Q:.
SDRt P&2 8/M 6dS- 1 .79- # 2 ''

nArn sen).rina M& ,r/u rcri a- x- R2
- '\ 4 T4e

g
! !:* b ;/s ;..

< ,

gY ;.#- :a.$ 4=3 .

1..A- r g g... . ,w ~ *
e ss .s .

. +q,s. e. , y, j,,3v... :
.

5. Q:. g. p,,Channel Frequency Ref. Input Output % Error . ,q
, . = :h . u- o '.

'h ~ ~' b %F .b. 4 ** #!% 4 s a
* p ..y'. .,Q

. .
.g .,

. . M' J;O''.%|A %
| N .% - 6 A,/200 .cA'- # "

c.-
-

+4863 .19 y %,
\ :, ~

_ < , ,,s <.-

7'

- . w y p...
- ---

-2998 .//

., . .

gs ' , ' .-

4 %., %?'. _ . . 1.,4 y
;

's
;}.,

s.5As4P * ,/200 .6A 9 W'*! ?~.
- *f ''' . * ~ k

t

L.t * , m - , s,
t + .. g .

./200 .6A "W,. ?. "'u. 7. i.. . _ _

t'|o . 5 $,

'

s . . , , , .w,
| 3

... h.| E [.[.:.&?
' ' g

s x< m
- .n p g.s

%. .
,e

--

= /, / o/i n s
/ / / r. v < .e

i ;i ,o , ,
is Q,. ./ N

. $ '.$e:, ._
|.,m f:/200 .68 ' $ yew'S

,.
-

-1/99 .I9 :=)<e !:
....

s .** 8) D., i

|; ;:( n y
7w, .,39 ,. '.

_
.,n..

::s y~
- - - -

tg,999 .79 r.
.: g.g.. . .

s ,. . u.-

\ ,. -A 998 . //
~ %@.. ..%. -

'/=. // f . j[ . . . A,,

< : .y i- ,.
. e,

,.

.
. - ~ . . . ,u-. .

.N h.,,.
. . . , ~

| ~ I.7 0 3 ./7 , d...1I
~

, M. %o , ,.' - . _ . . ,! n
y _ -

\tA76/ \ . 6 (, n :Vk
,

h1 .

.

e . .
> .

3. '
..

4 798 .// >
tcdnes usHv w xsn. : .j.$;i%. . 8 . '3 gmm.,,m

'

s . '

7 ..;m .
34 * e . M.5

e tm as ,.m)D 4 i3 Yer mw hi
'

$ +g,
. ./.

|?* ') -*

., ..

Spirasa Cbnamcs &seure Gyou mos . $.

5.k., 's . E"cfdsU
. . . (,e . . . . . .

,

Calibrated By JW .) v.! '''

// m:-
, .

.;* J.
. . . . . . . . . . . . . .4 <4

. . .

... . . . .i . ... .
... .; ;r?. e . . .:. . . . . ... ... . .: 4 .gv

3 .s .' w: ..;;.s .~; m,
. . . . . .

sehr a ;;.,:,y s . y. .; .;,;;z ' m,\ s .*i|x'% . as ,.. .:33:;:' '**"\ Qw-p;;).f ** , C'''\ ~T.'~''~;'(?-T: - . . . . .
'j

. no) s. * ~ v ~.f ????., q; +(s1.|? . ~J' * te me
. *-d. e

Yisi.!, %;g;7 1Mrt,*t~ ,
. *:5.:'". N as % g;7

i ! !v . '-
\ ' +='.h,'

'egstly ,
'

<jy,$*- ,4 , h* ,i ~ %.'7",
'*rg.m

[ N k.,.,
*

S Y,('dkh $ ~ 'i i

a&p' ., 4{:' 'qy# 4 b;...%g->.mqy. ,njysq%y~ .g; .4!' ;.t-%:y *q:W!
< --t-

-
. W '4' 4. .g a4 .,<4>.;u .6p :q .4;.

.
,

? < <
2

;

|
'

1
- _ .-

- _ _ - -
- _ _ _ _ _ _

!

_ . . _ - . . _ . _. _- - . - _ _ . - _ . -. _



-a e A - _ _ _ _ . 4 -

i -

0

J4 247
4

-m

.
TABLE CONTROL ACCELEROMETERS AND AMPLIFIER

_

e

4

-

,

>! !

, .
*

,

, -

, .

|-
.

('
, i

,

l

l

|

|
1

|

I

|
1

i

|

|

|

~

l

. _ _ _ _ _ _ _ _ . . - _ . - . _ __ _ ___ . _ _ _ . _ . _ _ _ _ . _ _ _ _ . . . _____ ___



-- - ___________

.

~

r 1.

l

248'

k [* .7 t )N
'

#- I y.

.$%, '.3* -v:.;;, j. $ , 's,
.7.;t:[? , s .pj- f

$d$p g g;.TS. { y - . 'fep :nf
. f q$$$7 , . 3. ,,y,f.,,.<* r2& .. . jj"SQ&. . . . :.]{.Q. 8. .. .}

o Y:;r.
, ,

n . w,. y ..n :y. wm, - ~ T nr wm .v- .

'I.c.7,.h,p
2

- :

f_. ,( f R.q, .
$ |.

. .
..$.. q d.g .j ..mW y~. W W Q% --

. . - .. . . .. ... : ~. ....., ...... .
t~

5
,

-., 'z.... . .. .. .-
i.. .. a .-..- .. . -.e. :n , . : - .r;..;

~ ;mh f.if G
.

; .' ament mm .% , y.;

Y...hN
0002.99 7 W p=== M "d b Cert. no.

s- or-~ c""'*=a cate e-/s-e C . ' . - fr-
-

:
-

&)~p>'f.C,(4. ,. g ||
.

. I
|

'r - :.s -s

Due _Ia- IF- f 4- i- ' . " * '

$n. 9[g, / . X?%Certificate of Calibration' - a,

/T &. E,**rvic .' e

*2V. .hN' ECS Model 3 09E
\h, s. k D *. Manufacturer ],@(, g,f ;L.f/

i

k.:? ,1 Asset No: SIN 2 '7 N
w

, ?[Y3 '![. This is to certify that the Au a <veau _ described above has been
'P ?"F.

'

/
?.>.kp ['s i Services per procedure A f/1 k/4 o 6 '' C

| ]; R.f ' *' calibrated by SDRC Instrurnentat on
.

. 'j'3,d{y j,. j
- ',, A,~.A using the references listed below and has been found to be within '

the tolerance specified. ggg4g g gy ,gg g
M.,, '\-1.h,:sh,v

e*

j . c - ..;j -,

t h,3y S . ' Certified References Used Last Cal Date t .TI
l"

-

. ](, *[#
. g q;. 19 84 th c<f P(. 6 A r > t. 6 6,1 u A F -It. t A ,r.

/ #g* p .: ; *
-

t94C A lhR, rs a M u - n . g 2. .* r

w _y. /g -
-

' .%>:* b%.i?W c:
%. yk.

,
., . >. . a.. m.:

s. 7th ' 7 , .? 7*
w e= s,

Channel Frequency Ref. Input Output % Error g g,'j- )*gi. ,g y ,,

/g h.i y. .y#v b,, ' M. wVla d /q % ?; % :\ .t

. a. w c.n . , . h. ,w . . .
, . .x.

.
~-

.

+ i ei r '::

k+: Ykr nf \S' 100.0 49, 5 -0 QD %p? b
. . . 'm
- M.e ' 9 36 I IObm A O.30 T ig h

n'c:-/ a O'
. ..e% o-

s %.: Ra t}s'. TO % ,9 n, no =1

I \.2 ,9 }-
- ,r; .- e-

1 9 . s.> .. Ino .i n h w D O.|O . .b ?", %
/ %y 'f,V : L,' . . t m./ v .-

.

3co l o n ,, i n ,, A O . . . g. .: b,| ff x '

' 16, n ,i,r, . c oc IDO.A n3n .i:$ @. d)j ,

C f:o
w ,

. >D .,dFc (k / 0 0. Il n . cs O 5''4 .-

v., :6
NN_~rd Yv. 4. Y f {O D .3 h 30 - A
r , .

.

t'ff W :.T , -

'g' ?*. ,e,. r;. s S ..
I y% ;fh' .. ; ,

?,.yfy. ,(.j
..

3

g' g. .g' . .. jg| . '

i .

- . , ~ a
*% g' , .

t

3 .. .
' . < = .

:h.7' rop' ?,;.
p

. . . y/ , , - * *.
' *'

' -c
, . - ~ ,.

>18 Q x. .,, .::1
..

.e i : .fi :.
ii % f . ' ,J.%' 2.*

\%U j".h;* g D I)=d C
g

\ twen Cornments 6Ew4MNb 99. 9 rw | 'b ~
<J. "- M

,

'F3 d./ - 0t

' M/y | .2 ci;
seen or.mmsea,e c.,wramn

~/ *'s
,g ,; c- 2, ,!

I

j,g'' i '.
2000 Easiman Onwe ' . .b n,;;

. . .

/ t[h! * wara choesa Calibrated By r

. . . . .' . . . .,. G... .,f
- - -

\ , ?|
^ s,,

,

' .* . . . . . .. . . . . . ... ...... . . . . ; .......,,...;
: ./
,.

I
. .. . e. .....

/,

. ) , % .~

** .*> '. . . . . ]W . CliQ,7.* * QT,7, . .,,. ,.}.*;'f";'q,7pr*,7 c.1 :=:..,; . . .
<- ..'T*.. .

-~c * 7' . ,m. h,, . .cg 7' *g : r f.;$.r
. _.77 . ,' ,7 7 .. te e. ,, ,,,y . ^:y ,.g., N .y ..gw ;.,-f p -

$ , .. e 4
~cw_. . ,gf.;

-

~ :. y**N g
- g' , ..e.. e.-:

" . ' ?"|4,p' ,k. 5 4. - \,' , , ' .h 5* , i ~ 5/ $ ....y:r"
-

ih # k. 2,(.{,,..'%y ),}$ * ' $
"'s..-

^
8

Q ,1 (. (

;I
.

|

,-_ , , , . , , . - . , .- , ., - - - . - - _ , , . - , . . . - - , , -



! l
!

.

.J?

.W::~~~ . h~ .Ah. ?. 8 f)
'

c, ,, > .g.. |5
_?"*r; ~ }.,. k L r:' "'- ) b @ . . .' P.: Q ,.&? ' Q Q g|" - ,ft,g*?Q. . ? . pt:' ^ ' * W

R,[f-\. r .f,'
.

*

.::.9 .. ' _Q:".,
.

.
* n - >:.W. ,;,.

f. * ':.v w;<;+ f ' , >n%{. - * ;,* -. f + 4;;eam. ~ _e f _ [u.~s% .[' . *j9;?.s,' .fz .;*-
G 4.- .

9 .GJ -a
_ ._

-

ga .g.,k.
-

:j , ,% e. . .. . / *. ,% ..n rr.. . '/_$y . c . ..m , CN u . ;w,,g, h -we,; g,g :.a2.

f re p . . . -
, - .

j,
..

*

| /p*
a

. 2.Y.d L' EW'5'b:!5I &.'Ah,,*''' .'ll \E.0.k. . ','.5.k 2.12_ ,.S,.h. .s.k~ d,E, Y.hIjh.,b:?.,? . . ;'i.
, , , _

* .
.

' . * ..

.

*\g..O. 5M:JUk'$'a&5:.
..

. .: . *
s J .e.- .e. . . - -

'. .d . . . . .. . . . *a .:*.....,_*g .y, . , ' .r? "AG. ",*

* ,3 \. . -, sC / ] i;. .. ?* '
.

Ra yp& /s.,,,
. Su_mC C ,t.N , 0 0 0 2 4 0 .c y a e

.--

g4y
Y. h. ,5/y $....i/p,- |' -

Se<* * %a= c"*"*"m
,, Date A - / F- S Ai-j ..

.

/ *,, * $ q, , Due /s - I S'- G * J. S(*.7
,

;

Certif,cate of Calibrat, ion yiggp jf'g&
i1 ,

f Wi ,*r v s c ''

,}Q'/ jy 73,.!
' o g.t. W

...?5OE Eh:. , ' s* Manufacturer Model
\ W, M n;q Asset No: S/N c5 3 f s/ .,p,.. gy ofj

im 3 A1 . . . . .

-

/i F Y. *2 ' kec MMmd fE" described above has beencalibra*ed by SDRC instrumeh : tion Services per procedure i'M A & W S06 S . 'N.f. This is to certify that the
''

-

/';$~' I :# d ' t ,, % ,"i '';

t j[s? k.7 /e.'d *| ~ the tolerance specified. Q ,.(y 4o gQ gg
'| 2;

% y, 3. T)g %Q %'}
*using the references listed below and has been found to be within

' ,:| J h*

. hij:
,,

*
: ,q;i

'

1. s |2 * m e

. p ?"' J 7
f.g$ #[d d;;.-
' 'h 'l- Certilled References tJsed Last Cal Date_j '--

3 % rio D 4 F( L2: A r e 01 4<. tJwl F -# V1 g "M.,'
< j

N- Act 1 O A G f r , to O t) in ci- r a - n. .t j Q. & w, . ,

I k [Y
/ 4:h Kg ?. \,J

.;:. s ;'/,; J --d
'

W' n. . . ..,

~ Q L c | >;'*
^. ?. A . ra .'r

' c 1 .Vji.

\g,,,,f,'.,q"..
hjam

.

.. y g,,Channel Frequency Ref. Input Output % Errorci

.- . . . ,..s

m y %p ,r: na M, / a '

m V.A % W ,%;,a
i, ss -

. .. -

A@9e$q.y
wy q,

d- ls- 10 0,o 99.7 050 f T. 4! pi 3- ,xu- mo --

A V .% %p,d 2n | Ice. t n,9 0 .,w S .ril!

) z yf , , . e . ;

n$ Y::N GO IOnch I 00 -| , 'W;
G..

.

'' ,
#~''

J
10 0 Ino 3 IeTio - ?"%. re

, ..

~

. #a. . '. 5
",

:kk@s ..
<. s.

1 .L 2no i 10 De 3 I.I O 9.x %_ ?.s
' '-

T 4on IOCA 1. A O

L..JN 48|dW3. %.
..

fsk t o o . c, n. m . ._r .

jfh' .M. %:. ' a.k V l o 4 .cs 'L. M C d ' .AM
54 :; -- ''

W-h 's96'k W u

[,Q &n,Q"<:j;.'Q- '$f , NN . |;
sq < z ge,-

,

4 %>h , iWNf~ *

[ r3 . 'f -] - '' \
| [h! fg, :!)i 1

*

4,+. 9N N,, , y.w -

..s;

3 h. * %rumrs",L'.2.w Comments 6 su ( 3 t M + f N , d d . S .;. u. ..
'

emum
... a. , .;. i .,.e a, J .... --

.

Laww swam ommes a c.nc cu<memon

'o7N Callbrated Dy '_
~

t
,f .

|
-; , N.,s

.. ...
. . . . . , . . ,

..'f

i

i , . /j

Y} .I*.oS.,43Y ['bY,~.N;-'$'-d. . . ,
WEG" . %-y[.M- f rr y- * , . ~ 'rO 'e? ';--E . 7 -M p'1 ! .$ ;$,r;*'iN'q'O,,. -', m -2' . , y. , .,,, N:i.'/ ~

'

7
"*

-'

''Ni/
g. . ,, . ,.u, N.9 . .. ,,. N|27 2.,.,..,-

NY "".
.r

' '" *
.> .. . .. ,,w.ir , z . , . . ,__<e

e t s p.M_ e 9 \
..

4.:-
'

_ ,,

; A 2 1# -, . . r. 8 ,.t
u. > ' - <s :: t .s

~

,
8

. s'' d . $gI
-

Qy?.n g y K,If g; N.)g;-
''

,, my[i-?. o''
# ~ '

. -

,, m
.

.
- -



a

b

|
'

J 250
.

k) 9 Jl I?.y 9
^i% g' . A;3:Te [s a e 'a $:3p., 's s;f3N 'n',,- @-i. ;,.. . c> .:?b.'t.m.. . &J eN , .y/s' . .

h -
, * . ,. .; . e- Y. 3;, *-,y. ,e ..;7y s.s ,: s . ,;,.g . . . -,

,

, . . .b. . _I... .b.b5E.. .b db. _>.b..h. d. u. n. . .C.'O. . . b..ri.c.be..b. N.k E. .l'LU tN b . , k<.tb
.

.... . . .. 2 :. : . aj s. s |
5,,/..'la .

.. - - -

....
. . . . . . . . . -- . . - .t

~ [r.16'6'''*d''
. a .-e . . .

''/.?g '.' MJ **"f igymm c. ,,,

,P emwMbdb Cert. No. 1 *.S O $d |

g, d%
'

7. g ' f,
' **''?j f , _

seu:ua ovanms %=cr co"*" Date 0-N-2A

ATM>7. ' ;,',
- Due /A -l'S - S 4

7 p6-,

i

f. 6 . uo _i>B
,-

t ,. d 4 1- ''> . = .

,

Certificate of Calibration ';
. w 1'y.i u., ..- aervice, -, ,., c v.g * ;m

I kkg'kb i 9O Model 3N | ,< g$h fb ;

- ,

:
. ' Manufacturer

i. O @g'' \d I~9 h' P. Asset No: SIN OM A '

# s '' s \x :< : -

, N''$ hf[ ' This is to certify that the M e t elevw2A C described above has been '* "", !l
calibrated by SDRC Instrumentation Services per procedure N / ( ,0/ A o A 'T/ J @/M.

,

.]
/h' {,[!"? y

# .g; ' the tolerance specified. D M k < M .D k o 6 b k e b 0l'o - E N *i J/5
|

* 6-
j

",Q g $ \using the references listed below and has been found to be within .

5

N w.2 (a $s g?

\ 5, Yp
a lg ' ' 'e .usi

1

A" -M* be Certified References Used Last Cal Date "- "L
/ 7" 3 44/ th n 4 Ar uA % .i,d avd 9 -l(- 2 A .b. J *% )'

,' #.
ud ;-;73 % !MkA t l u k' :' D0M 'l ' '3 ' # 'l

. yj; * -

n .

4. . -
e

: b -< q g.
2 - :. n.t5 to I

,
s.y .s

,p z.b.! r,j!.* . . ' %v }
i r .

4 2, 'Wp ...;,

q\ 4 . >

9' Channel Frequency Ref. Input Output | % Error

.h. .nnh.U,. .
..-)p '

$k'

: M7- M\l/ 9, w\H e % 'j
.q m 9-u., . .

j q da QQ.c . 0,t9 .tp;d;y%# I c- r 0 0. 0 too.3y
M@ 4 +Y hE

v,

$h^@]
<o f t no. 7 n.E9

^ ~ ~

NW h g. so I'co.9 o,.77r -

a i ;
.. -,

L;_ .,s Q . |OO IDI. O O T7 - 3"*n,;
.

'f;A[M=f, c/ : s.'
'

; .

DD fD $ e h ea ' 's .5\O "' *
I - *.

g

$ SOO InIah II9 k-hb Sb |]W f.9 Ik. . Int . 4 1. a 9 st
'

.. .

. f;. m ~
aa- ,

Ak N 'l O h , D & a8 9
.

:a% .u,;5 %. .
. .,

-

-

\
,

# . Jv . . ;3..s. w es
.

43,

i .
-

}- M.9 6

M:| n-.i :. | ' d?f -d 6'/qq%r3 M . .;

I v... : - i l'
.

J''** ub b |j . .
. y, -.re k '

.. ,

i

3.. ,,

.) 1. k. a ).
i1& ;Y' h ? .

| '..h \'? N1

.?$Q.. %, .

/ -
-

')
~

'

Y h 8*I h * g. 19muv:=mm Comments 6 et.s.l.co :1 a inn m i
{3 , *I[4@" .: w/ - Mb 'd

' sa.%. . -

I '. ,*. Smxvm Ova .imcs %een C rorsaroi
-

*

., L
cy& . . , ,

-.*oi . i e .:., -\W
f''j : 4.s, '

- 2000 tase.s nn CM
' /,t wara oweso Calibrated By -- -

_

.; a L
^

, .
, I

s , .a. - %,t- .. ... .. . . .. .. . . .. .. . . ... . . ..
(

. /
1

-

<
,

.Qf"fh$Qhi,$'*fT$${{;?;*! .N*!s'$':.)Y .* ,,, 4:p,. h''''''$~T; *:i:. "ff[J''N*:|.?' . .,
" ~ .

,,. O . . . ,,, N y . , .* h ,. - ..4 ..c

..

,+=>!.7,, .. %9 *y ,n* , ,. - : .;y- ...L,.,, . . . . ,,, .,

w. f3 - , ..s s s ,x ,

l' b I . h.,{ . T ?.d,' ;'|
.

y '| ' ~ ;; g i,' q7

y :q: - - : 3,-F y}p :$ ' . _.y.;f ,,.~u )

e y . .?pC t
.

'?4t ,b. . , . .i <#..<.r
'I yp, W, -Agp8. ..v 5 .8| h - (T; (.p 4' ., $ ..

-t:

'
.

3

m:

- -
- __ _ _ _



, _

_. .

<,

|sLj
251

$ha ei l o f 3,

Y C'%.A'%,4% ;sk< &v . .{k. , 'f$Wf%. .a 60Q~.; 4&%m. ,]IJI
.

g a .c, ..
- w g.. . . . m. e ..:w m.

. ~=''.; * g r. :o.{Q..s--k., .'.,y.n.w- |. . m.:
7. . . . ,

.. .

,' n.,. f.f,
= J. },. . pv g _ gy* % ' .. ?.,, .9. %. ,, ,6,.. . . . ,

ys
' . . .'|hc.

. . . ,, : g . 4.: i5
: s,;

. . , .
ue ...

. | 4:.,";,.g. M_ :.w . '. c. r.::.;gk. .'.2.v. w.:. g .gM. . . . :.*" .-
g ,,p - . 'u '- g

^- , , , -' ' . a- g.g , ,

:, h. a .: ..L. d.vid. e, :g
q L~

,.

. h..C d:i.Tr._G.. c.0.'.".G := .*.. D..*

. .
.. a. . . .: . , -,

' '

h. .. ' Ont -

l||' b.i>>5 9p-
t W;- ;q sm,ai ors.n= a--ei c'""""' Date 6 - Ir - N- t

'

d' I. rr. W /
'

'"=Mu I / Due
: A' ~ . '.4' . Certificate of Calibration /.:t -/s- 93 ..A*'',< A hh''' *e y , e **:: :u~' K r s . , .,

[$o[eh j!Y,!
b3 M 33ECE Modelbb. * Manufacturer

:sf/.N|J .) /:j;' Asset No: SIN .3 I 6
~l .,

.

,

r ge.n. ii ec.,33 U. + bnl (i & _ described above has been' ' '
. .

.r
'

. tj' y This is to certify that the
,

' , % J. J." 0 6- calibrated by SORC Instrumentatioil Services per procedure AtAPPCP M . S. t Q)))
h h ' the tolerance specified.using the references listed below and has been found to be within

. ".? 9,g -' iC MY l1i r

. hp /NQ y'
.

D , @*
*

,I. ' ; ,3., V 71 91

y/i 6 i 3 .~. p U ; A "!
'*7 ds

a ~3

j.\ 4 e' Certified References Used Last Cal Date <
|

'

' .r . ? '*&
96.i n A m w e. DdM d4- I.3 - & 2.

1$ ;:.? q;h;- succ h u t : t,. d a .- G .M->b.
.-

i, iO

h ;x.$ )%
, '

r [.[ fN k. :1-

m sbn.h -
,

27 . i n4 ..n
.sa vt. .r. ..

s !m . .' y 4-/
, ;g:! 5. g , y,7 jf-'

Channel Frequency Ref. Input Output % Error * '
'

') :.,,;j -;- ,.

A) il E wd m \l 'A I h.M ; .
"[s.. Yy &j.f

- y, g
/

.. A: %y p.21 :- .
- 1:.y n., y:: -

. . , ; e.
;

.p{;.s. n J'p '

r>1 s |. ,.

1,%,s%(.-
%-[o, ./

h Q._.:n.if
,,,,

2 .. ..

i

. $ l 10 % GO ED~OO Oc 00 & g) |||P
u. ']

.

.< 2 so. o3 o. D 6 :[' M &..
'

.. .. . -

%^p1 S \ 20 04 c.09
.

.f* 7.y*p
' W. ,. a . ., . .

, w.

,

~:' # 4 SOeB4 0 o D 0,
S.s)'A. %n

' '

|.I_ N %,. a s. ^ l,a ' 3 .. .4

s ,.

. |a.r.
. .n W :D. ,iS R 0. 0 % Detot-

. .

C, SO , OG D., \ c1
'.. z ' ' w|%.g..>. #.W

.a
, V.3 ~7 GO . O (o D.|1

.

I 'k;hD.[
'

's - .

[ .';N;-j' 9 l BO 07 Ooi4
4 \ FO,09 O,I6 'Y d' jhO',{i

| Sb.09 0. t8 Y- $&,j Y \ '

,

9Di V d so.01 O . 18 T W2
: s ^

U 7 Y T SO. 0 9 0. W '%k, . ?QM'I !..-. v. . . .a c .,-..

s .

-

e=== m Cornrnen t s O sh in 69e(. ii . # '!"t- 2 T '.y ,es , 6'. V*%a
. quh .%=:m i s a . . ,

-r;
..a

==
:, swww oye.rus. w cr c m coi .p.

!!: 79 M A M #.
..'s

kU6; *, 3XC E.v .mvs Onve Calibrated By
...- " . . . . ~. gf ,'iSi

| .-N< >\
we.o oww-o -

W . . .... . . .. .. .
''

.

c .
4w-s :w-+w.m.mw++ .ss.+=; ,e-w::.+v +.:f. , ,ysy. - w: ., .. .w% .' .w ., v.y w .

;a~- 3 3 . ., g.
-: y a ,[,,.s..-,%., - - -

3 ., . . ,
s> . ;..y-

,

2 -\': 4 : y n ,- : y., , ' , , ,, *' ..

I , ,

'$' 5' Y : :<3
*

bt l' O|
.sr

- '.gn ./ n , K, r7 . j- . 3- ~~~ .

I_ . _ _ - . _ _ _ _ _ _ . .. . .___ _ _ __..___. .._. .__

-- _ , - -



r .

: She e 4 2 e4 3
:

\ . %. fi&..? h. .x N.<N &<njap . Q0 %-I f
9 ,p' ::,a4.SD . 4'.gf* y;

. j e..y.~g .; . n 3 . :,;c
p'I01' .. g .c ^(p.S %.

3 +v

f. ..p, , . : : t_ . 3.,...
'3:n b , c ' a .. 6'. _;.4 ' -. s, 1J

p i(.
s s

. - ; x . .,,. . . , - .. .n. .~.- .- .. .u.y.
,, . . ..#a ,i@.::.:R. %. ..h. . M. .:;...'.s" M. . . . .S.L.. .. E .:g ..s.,,ch

.g . .. 4y.. g ... p* ..
...,;e

, . .x
.

, y,., 3'.., .
-

g .a

. }& . T.,::'~.1:::u..L.::h. .-h .2c_a C.&.f&. .k e. ::.0u. .L%. h. .L t. i.&? - ~ * *~

., ,. . . - . . . . .. . , . . . .

vj'j.}}. [a. ,.. .
.. . .|>;'i;.

,.....a .
. .

. . . . . . r, ..,.,;.. ..

b M.* * % a us U L * 'i N a mus Cert. No.0 0 0 2.9 s . <Q h %/a@#
mento mmnums .e'n

q. ',3 j -
, Date 4 - /C- M As- w"'"* """* """" '

| . '-~ n-

b;^=>$h''t' . .
*

Due //1.-/5'- M . * N S(=h ,
'

-

Certif,icate of Calibrat, ion %g'a , . ' y> . %? A.*-gJ g:p .

s ,,,ce esn

45 R 3 /N 3 39bE Model
*

| . .. 1. Manufacturer*
.-:

f SIN A I fo *% $ ,/
4

. d. M a l.; i.? Asset No:u h .i ., b =[",Q -
' :. A

a$~ 4 t This is to certify that the M M O li ioV _ described aboy h 3 ee
'

f (:p .f. ? "j' . calibrated by SDRC Instrumentatidn Services per procedure A W-
. [.j:.. "' 'T

|
'

.
.x f,7,. g''

!
t

'47f[kf4/ i- using the references listed below and has been found to be within#
..

b' !/.. . the tolerance specified. .yf y)?
:

' 7p .?.,% "3,h.-

.s * ... - 9 .*

I - @' {l *{d gj;.-
a.

i E''
*4 . ' Certified References Used Last Cal Date "-

.

9 BM3 A r l u. Lo D d Ih y - /.3 - 9- ?".7.-

*J..t.r Q,i x.Q pf/ . ,~M- RennA 1''Ita k e c.v.\;\ .eeA ns. R 3 4 ~ t .L.m
# .s.g

.T. ., flm yg$,j h,.
g.g '

j 5. I|. I,54,,
'

>

, w- ,e n. . ,-. m 4;
.

. .

|j *k .h). M.3 V.' e.

. J,: ':g.).1
, 3 ,

Channel Frequency Ref. Input Output % Errorg,4 .

'#w uq
-

] '3 Ra vw 0 m s/ clo 7%%;d pgR
a.y. 6,M-

V~ $ ;T4x.10 .L' .

.y ;;4A m. uw
4- g py 4 ww

.a e$ m?.Th Y4 I too Eo W:n o.oeI
%g+|W . W4u goo.csm

q' g,=asy Ig. '
3 Sc o.00 On O \ - 1 . :! VfY|

,I a a .' Sec. h a. i; * yg-jg.,

/ t t! nh. 3 co o.oc O ., O fo -

.'..,w--Q$ }[|',d)'', L: L Q .%g ov. s 3

N ccc.0c O. o 4
, ,.

. g 1:.x s.
J.h:dSp' g T, :

' ,

s 5% o.oa %$#N!

O C. a gso. 40 - ;. -1 fni

1 -
w. ?b..-

2 h' . *.-
'

\" \ ' la Joe.oo O.09 4 ! t/l '
.

( gcc.i3 .,VC
, 5"" *8's 4*$.. ] \ 3DO.CO DoDh *| 1, .

'

'

4.i d '
'

-

. ~\ eda %
-

i sec.,s
h? A: 9 s e o. e e, O . t ._>.

'

w.fU .-

g s*,M.. O. t C J.) 1GTh ,- g,t,'. s o o. sc'
i

.

- %arr.co
| o. -. .g .,

Y &co.ee O.Ob d '.,,,-[p/'e -T:P -;oc.A7 .

pc.a'g h "..'3.,
'. :2 1.1

i Scc, a ,0 ~g-

4 ;-l'' Y s s / eco,co O.OA :
. f.

.

JF
' . d/' b'p * k ]( }

S t,G ed.3 * Q l,%-
; ; ,

?+ .| ] .

Soc. CO O.ON .$..,
.

Pc' 'H M
'

d,..'d.%%g,
'

,' ,i.;/ .O g ..

r== Comments w E%',w 6 'P o c . Y. L ' T
. \E. f Jh * rmummEM* db , k ;.U. "h>p,%*'k,y,./

'

J

I -

5:>' d.d. ' :m0 Easmn O%e

.a y,.. .

s- - <, c.-.

~

.b
v.s ro on.omso Calibrated By |q - L g 7 .N.

''j'. ,.)
. . 't p! .
; % j -|

o _

.8 .f,

%..
. .........

. .Y;-h*;;:. . ~~,' b;,.$Qh*;"' QN-f:/
. ... ... . .

* . ?9:Y* '
* ~

.? . " k'.,"~~/*_T*d &h!*f. i-'''T;|T$7.'"$~~M' * 7.'.-|n: *r :
%*** a? *.

.,

m.. *_a,.,..,,n - +v. . . r.t.y,. > .;.y.
.p* Ny;'y ,.u .u, % - ,; ,e garw' ' . ;*;7

. N i|/* *

a
. v g, - *

. .\.
.. ,.

Q .%.'' ) '[. . .,

% .*** *"# .g . g. g ,) | ,- g# g

i ,,,;Jj ". q h - '' i ,,..

;

-~
, _

__ __ _



i

~| hhQtk 3 ok1!
| a

[. I '

$
,g h:# h~'

.[.! -4 - t '-g.d.'.F a ig:::$N a: ##. sI*iSg. ,4 *;7.;$$4 a .N }.k
''b' c. . ;5n,p ,.'y:4f%~ . J.,n., v y.p m.f

."''..%
,.3,; ' _ _,;y

y, " \.y.. f % yt, 9f 4 -

,,ax. .c ; 2.G. t'.h.E.M. % p g/~ %. 11 a!LC22h.ali\%R *::.z::.':.\.:.'.i? M.c.v..L.,e. .s.h n::.%rB. .T."' ts. 7:~.%. .. .K
* *

1

t .
. / < em .~ \I F

r.. .%e esn.h. ..c.
%-

..
::

..

h' t .
. .

-

,,

. ... . . . . . - . .

. . . .O' .o,n 3 8 x s c. 1

. . . . . . .
-

.

...

: . w n. -
. . . .:, c
~ -nnWe .a44U=%56 h N.I N[

. *

Cert. No.. .c ' N,
.

soucum orwaca Rese=m c.m**" Date A - / S' - OA. ',.;q '', ,'.: 7
&=si, }, -

'
a., ,

c, a
.

Due :WH |
,

JJ--4..(,
*

Certificate of Calibration
/D ~ IS- S*Di -

f.,!' c h.Q sp |

|'

i

W .# 4 /( .kYf * ManufacturerP@ Model N 81 M M ' .k;.t. sf-[Nj
*erv,c +,

f |

k'' K 2- ? '),"|; k |.. Asset No: S/N R I /. __ ,$ gj ..

'*h./ .

This is to certify that the khD U k s' DV describe ha been .

calibrated by SDRC Instrurnentatidn Serwces per procedure 3R ! 3..$AN
'

[S
'' 4

[j.|. k,{} k;z.p | ' the tolerance specified.
'-

.

;.i. W*

. ,$g) @ p,:,
2, d using the references listed below and has been found to be within' .,

'. ., I, y'

a,_,

-

n. 3, ., .
,

. [ :. -
, . . . * ECertified References Used I.ast Cal DateiI ; j['.N.Z'gy.- 9 c; 1 O A- C 1 t dr. +> h d (h 4-1t - 9 A ?" **

... a w|
,

>
-

m..~. m n n a. ct w ca r w~ c y -s.a. ,

/as. +?/ gP
1

~:4 29,L'
:/, y7

' ' < .hp '

. .% M
, i d:. I M, s .'

1

:Mi,94

1
-

# 4 s .e.. |r. / >
j'o A 3 g, * f'y J.Y { v. |

'' #t

'\'$'.?
-

44~~.! g , erf~;

. .**% .51,. '
' .s ,

Channel Frequency Ref. Input Output % Error 4
-|~n.~*V

T
. y.M*i je-i

.

h3 % Yh D .,y

.I
* i

/ :..a m. ...e .

R/ f,[4f,Q.fN Qhf kl b "b "

. p a +// -
-.

A6 P c .w fj i f.h. '4.h ,.p . z<h.m

fw(ipg:;l ,@N. q .'. %y3 Qi i inn ea &M3 ne or
zgi g.co u

, 4 Ug; * A n.ecco O-|0
.,

-

| wy
\
,

c ,_ ems s. c o s ,

|; a,a..r ,. :%..s , 3 e.wco o ,, O I =
,*

.

r .

[ y,ff0 (' 4 o e_ o OoOA ' [hi30.-
I d 4.99'f 7 'O : iJ d.

I ; v.~ yf>.% 6+h- E em-c c Oe O O / , 7. M &'',
'

, . ''|' % 7 9 : i' . M.s. cmc.iA O.04
'

5) (n c eo * s.
> , . - 'CS

<&- b M' S. C O O .3.
-

a on. 7 s.reto 0.00 -

| h[utk.($ G TLD -0,36 ' M .I
f/l\ ,,C . 9 k OaOk I'

'

. , ,

\* "3* 9. C C '3 4 N*

| Rd esy, ?;.'. Y b s.Octo Do ID ,, y'. ! '
J c.co-n-,.&l

V' \ , c e e c :. O v \C ,.n., v
m .a y

} .j.74 / V R1%f O o i c;~
,

t a kh 6 59&C . - N'd I'
,d W=nt

Commentsf r ->h G,; .gpFTemm
'

s<- 9'- . . -
r1 ~ : ?. Suucua Dyn.vars R.scaca c.sou. mon , ' . - .

'

.h i f.
., .

2000 Easumn onve
*

uno,a cric 4ma Calibrated By -

gg
. . . - S

g.1 \.,y. . ...
. ' ~ , - < ;s ;t ...

} 9 -"J
) :+eW-4d-fm'.:rt+.tngp--f,i--$-6:kt ed h.+i

--i%.:.:Wf ". . ."v- . - 1. ~7
.

,

q,,,, v ,
s, n...

O .. ,,, v p
..s:g_., .,,..., w v - s, . - - ,\e y . g. . . ..A.. . a . -.

. ,j : ,,,

~ 3 ,
_

, , ., ,, a p .e.re. , . .n.n , ,q s ,

J <. -, '-
,, , _ . ,. , , ~ .j ~.

m. t

' ~
.

. ...e ,

g 1. i1 *) ~y . .e v

k' [ g *( \ .'

t

'' -
_

" - " ' -,
__

,,,.

_ - . - _ _ . - - _ _ _ - _ _ . _ _ _ , _ _ _ _ _ . _ _ - , .
- _.

-_ _ _ . _ _ - - _ . _ _ _ - - _ . . _ . . - ,.



_ _ - - .
- -

-

254s

-

,

J SURVEY ACCELEROMETERS i
1

,

|-m
|

|

' |.e

l'

,

e

' -4

i

f'M

-

p .

l

i r1

I .=

1t-
|i .:
I

r7
t

i

$

F'
' .

.

J

\ f( '

,

!!
l

I:

:' n . .

L, J

I
n r,

's
i

'

'

J

.

.

J

.

- - - - - - - -- -- - m__._ma---. mc-. -_, ,-,y,-,- - --. g--7- ------,y -------



.

H
J

'

-
~ m 255 '

s!
.. p - w. r- ze .%

; ;,m.g::.. . wq. q.p p.-. ?.. ?.; -4. . 7 - . ..
n

. 9 .

s

,

.: * - VJ: .

3@T/ .. . <e,
. ,2:.?..N ,.t.; ~,e,

.
-

.cti .' * .g _ , . - g , ,. rp '
, p . , .p.ic ; .

'''% * * .* Q?%
''

..f.; ., '
: a :. ,.. . ,

f.,. , ' . N. :.:g.t ,} \y- .

, - . . . , * * - . .,4tm &, '..
. . M. AN ,* ^ ' ' J:

. ... . ,.. ... . . . ,
,, . % ,,e . .%,. '" . . , . . , , , ,

~

** * * ' ''

s) = 5*.J Ss. . . .\::r.'.2 L*:E: ~t*S. U r.'h ' ' '* J. '. .'..' o.'*;* . W.'.'. . ..',E.' j ..'& ; ' '',,j.',&%3 Q|.$1, Q'n'.} : .. .}' ;,'.r. ,.

y
_ ,n-,

w- 0 0 0. . .24 g .r.A s 'Ye:n ,.
. . . . ...... . . . . . ., .e .

yl'..f cb Yl'| .$(nu,,,4
. :

m.uwOimsNuN b Cert. No. *f0' N ch #
-) sm,2,aiovnem.:wmarecm** " Date ~ - 1 C ~ 2 3- 'O E, l' O\$ /

Y*h. 7 .,)'L, L( h

'

q/,, .i

~ //6 S:g5. q* Certificate of Calibration
/.1-IC*# A

.$': h",P -.y/ - L**'s Due
-

'm - ..;'

,4 #ervic * ', ,
D,][ [k , * * Manufacturer

e

, N.J ' ,[[ d.b
'p,

W' bb Model 1OR M X l
'

'
t

+.. S.. ./J S.i Asset No: SIN 3WlI *'

t. ,.

4 i . $' . vj', This is to certify that the U el^'r' mEv"_ described above has been . #[ 3'"-h.i.2

calibrated by SDRC Instrumentation Services per procedure R (. (*R E 0 6 %, El MN
/M j[; 7'

6- -

if hv AJ M using the references listed below and has been found to be within . - M. a, M*
>

N/ h!b
| _ h%fg$g* the tolerance specified. N% e b k W { 6 6 4Q,, M /i , Y e.e /u-x& .e

-

\ "O.d 'd.>.'
#

Certified References Used Last Cal Date : 'i s N ' .IO'

. 1;> Mt4mn4 Da h.d N.k A F -Il o 1 .. .;. 5'"J* "s~

h,;.t .j :,7
.

Q\?! 7-'

gnn tL t tuw e bVm 4.rt - o

/md md# >f f.f. . M.}.. $ 9: .4
A1r .,1

] J4
vd. n Ie .g

. p.q v:.. , , LV: .%{_.4 fr.
'-.

,\ '39 ' 4 ' .t : g;% "i. '' ;q.s/
*

-

, p , 4,. *' g .ef/Channel Frequency | Ref. Input Output % Error ; iY
'g ,,f,,, .,f.': e: .

r
. -1

-
..-4-

4.ru.. h W .M P .O. h. wl ./ S, m d,/ A '7h a. wzwj,I
4 Q .. ,u . 7 Ax, e.

~
"m em. ,

4 , W?

| J M .a,p & ...
.

IG |no_O I OD. T O, '1 D Q Q W!W''

es
T Ro ton,9 ,~AO . W> ' :d. 1: |
:~

1

.J.:. ; @.g, M%... ,. y 3

,.' d w.O
.n d'' V ; 39' Ro h t0 0. 5' O,.90

.

| ;;.,e r, . x:
5,T 4G ' . s'W

'by ? -
(on 100 ] I.|D

if .' Ann In n 't iSD 6' .n %,.&
' *

h. $.. aA. .
..

,

1

NGO lol . O LAO Nih .h $
.

i

* A ' Y II!
.

M: .~.=n,
h/9d ' .i \k' 101.,3 ( . 70h ,sa J. a

J . 3 't. ') k' Y LOA,8 A.9| 74 '%: , n.
L

..

. ' . . % :.. %. 't/ff 8...; dW , .g.%) ::4
| tiY , p 1 %*

W
|

. . . - f k;
%* y;f,..

'

\,*
'f, Q :._.' v. M<y,f

'.-
%j sW ' | . 3,

-

en. p

.g+ .=>k.; d. , il 4 L,c.;;,;' '
a.e.- - u. .a .. tt * " #

S' / .r
.

F;. , .,p[ .,
/ *;t y, u,p.!. ,

.d m . p ..c n.

y y 4.' , ,p). : .6 :y ,1 ( ,,

'

$ P% C Jk A= b
h. : /h* gmMC , Cornrnent5 <}

'

;~w- " g.. d . a ; v i a ..
.

. .. ,pm , 3 1, s. - s. <,s....n,c.,-a,o

I
,

* '

Calibrated By /d q ; .\

/ f.
*

' 3 Ce /y% .d, .'.
G* : coo caw,an o,.* r, .

.5pt

- /-
-uno,o cr.o.mo

,
.

1 ;. . :.
t . . . . . . .... . .. . ... . . . .

'
** *.. * /',

1.u. .%a Y- ~; 'r.,j-.,.'e.+. .~ . 'y * R:: .";r.,',. - 7.h*m .,- f7;i'J{y :'d ;*- t'.,
_ stm ;o.(( h ., '* ** H. 'Q: *.- ?d ~, * n': 7

., .

,, % $ V ...*...
.

'
*

'7' 7:.y ..
~ . .;,;''':17 a,,. . N iY

*
,

t
.

,,
..(, f, . 4, . . , , . , . . A.

." J'*; . *
s.,

, 7 ,

f
* ' ** ~ ' ' s e .

1;: .,- - c. , . ,.

,s .e. r.
.,M" ' - .(, -( 3

a*I .i .., .;. . ..
#* N

,
'N * ''O? p ''' . /* ('

N'' ''

,

i

'
- . c. .e _

_ , _ _ _ _ _ _ _ . __

. . . - - - _ _ _ - . . . . - _ _ _ _ _ _ _ _ - - . - _ _ _ _ - - .~



.

l

| a~I I

k eQ %;> W %wq.+ %r/.?&e g.56
2
4.i ::E |sMy 9%

'

1 . o , .. r.,;g?
a 4 e,9 e v 4d.% q f #,;p p . .y g.. ~. -n- c

's r * ''W ' 42V. , 'n' . o.f.V'h i ~ . -
.. 2< . , ' . ? .. nI%" .I% 3 FreC ' k''~s ?c. <.. .,

k \.% ", ; -
.f: '.' . y;:.f.:.6. .;s :: i. ,42_:.1ysit:;;" ..:1 e.n'' LN:a," .5h g.. :. M 6i? . y '" O

* '
|

i 1.\1
' :u ,e l r \

- . . . .

dl,u d.'
~

|
. 7 ,: . .,

.
. , , 1. . . . . . - . . - .r, 2m.. . . . . . - - -

., .,...
.

. .

|\ go*.. : :, . . ./ p .T .

. d'
.

5 ->n r<'..
N y

Certificate of Calibration
, a ,-o. t y yy

~
|

~* o L. Cert. No. .o1 r.h ' 3 y , susam oranu sesemncasamon na,e 7,-g- o ,L y r 1

ou 5
& n :k' % %s

#8tvic * h Ihi t.l:. 935I AI e
~

PcR uoee 3o9R . F 47 #'h. '

' Manufacturer
gh 1 *: .'' Asset No: S/N D ~16 R

.

. J; $f' Yy-"

.

Q.3.,) N r
_ * [ f *c. &, %{.g,.

' -i
-

f{ fy/ j..$' . This is to certify that the k I' ( 4! f've L * bv.. described above has been* 4'{;,:4}?g y \
|

'' , ''

/M Q calibrated by SDRC Instrumentation Services per procedure A r t PC R n to
..

-

|'
.

,

using the references listed below and has been found to be within .

p y , ,,Q y g g qg ;||:h.g * g;7,.4p j /-:q.q' .,

,f

|-
@{{i; . 4 [jj ,!. the tolerance specified.

* e. m %,
. *

. 3, .e 1, . . < . , . .
Certified References Used Last Cal Date P; , sc L'< e.'= > v -',

s 4D * M4 th 04 Pc & A c r. ed 6 +c w3 4vA e - I t - < 'l . '5 1 A

J'f . ?) "i, :%+\
, 3:

||i pi fyc. e.v>h mm wu ~

4 -n ~ s x-

. % V@s '9 ' q,I| , 'Ws %y:'
u

o e ;- ? .3 tg,--,

, &. .. i <.4, s:<,$=>4., i e." Channel Frequency Ref. Input Ontout % Error i-

l '
f, ,z,.,p.

4 .. -m

Us 4|q w d |)
'

.u,J.c a| m)'/ .
*7o :, ,

I1 J/F '.n.L, Ia LOO, o I00,o O 30 i4 u a 3
%. . ~

.pt , 't.<-* .:~*

Y 7),| SO ODre 0 c. . O -| o.Y'.$ -|| ''
, \ a. T v2 *t -i

'
Sn Inc 4 c. 7 0 . 'L, f 6,Y ".$, 'd,. .

100.4 0.70 ' ,P .%,T1
"'l

%

'

.

J .

e- lod I
-'

[tfNk VM I n c . 6, D.T C '' inh Y\.

'Yh. ';
.

- ROO I n O. 6 De 9O
M.. .a f),.-g IK , lo om 7 I, o o 3. ;,,,1yf.

4 ,

.

D k' Y |O6.5 DetO
: 4 A ,f;,)#y( $ ; b

I '
'

.
-

I ##W
> # .Q.-s+y,,' . . n., -

g. .. .. y ni
1.s <,. ~ . . -s

| r%=>>j [5. *

, .-

[
. 'P..i. A}'

'

. .

.y . . ' 3 h,*
.

fh j,
.

'I| p A)
ta - .. , ,

Nf,
|

- *
J.Q. 2:< ".a

.

L. , - t -
.

p 6 ,n i' . 3; ,,q:.. -
.

.
.:. - .

.

Comments Ses % o 9 'l 7 mY q ;=> , , ,

| .~ . A.. .. ~.,_._
.

\
,(k>': mew,mo~e k % k w g/ ' /) M 'U.h 5Wi

,
'

I., - . . ..... . . . . .. . . . . %xa , , ./ .
jw x .w e's Calibrated By ---

-
. ,

I ( * ' ' '' .-i.I * '**"'".'s
.

' ' ** * : J;'?,.;.$' Ajfg%-*,*rd j *: * rc.$- " p;*- ,"j. *
, .,,

.f..
wy , .,.g. Nyr g, .,., ,'-jm;j{.?-- 8 - * ' t.i.,$r,%

.

N./ ,. , -N. i.y ,, s y j<= e., :
,

, . , , , .,. ,

\

, . t j ] . y [ ' . . . ': y y ;
^

i.'-:
:> \

I
' ; . .. ,a ,

. .. -

4'^.
, , , ; p. .

;. , . . x .: s.
,, . . ,

/'' ,, '"" K . I'% **'q * S ., N- .N' , |:.

| -



-_ __

-

j 257

-. j.~3%> q , .0.$. . .d'. O .M -

0'~.~g . '; &,|zM
p np.,, . g: x . y . e.ps. 9 .: ,

v
. , , . ,,

- 7. , ;&V|'| .

-Wilk . a 4, 01r, C. .n ~;.& n r sk. n " . :x a 4 1 s n'

:
.r .fo. :. . . - . ;,-.;,... o- , . ;. , -

, . :.^a .. -s
-

f 5, t ., ,n, ;-
s

m .g ,z (:a w. .s .." ~ , .
. y.~'.,.

. . . , . _ ... m. . ..y:;2.;;.si. gg.;;y1. w.y ,,, &. 3 ,<=: .x
* a., ,,g.s.-,

. . . . .
. %. . .,g. _1y.g,n.:1.:a . .- :' . . :.: . - . :w: w. r

. . . . .

.

u we.
. . - .

. . . . . . . . . . . . . . . ., .,

i . -;. .

.. . . . ..,.- .. y,. ..
.

.. . ..... .... . .... ... .... ,

~ I
. #8%., QQ%[ Cert. No. .,

,1 W'. n j g., snucum oran=:s msave c""" Date 6-f- n
. ..

1
, , , . -.. . . j ,

{ i

h@"N f"> 4 *
Due 11- f -94- ' M ."*T i| .' '

.

Certificate of Calibration
,h[,y z"f}py.: h e %g.

>

<b :kN.,. f' IQ. .
i

' | ~j "eM'%1 s

s '' Manufacturer E Model 3OgR' ..
. yI

j S/N Q 7 6 '7 . [;.; 7- Jji.o, M* * Asset No:
'

'

_ * I '<='T,. s
, -s .-

DV ' % El' . This is to certify that the Mf D2d f vd mEv''_ describe above has been
.

calibrated by SDRC Instrurnentation Services per procedure . // M( A O 6 1, 5,%
,

'| ,'j[ gj/[q''.
*

using the references listed below and has been found 13 be within M,: Yg p.g '<J >i. -

,, N.r.h* , the tolerance specified. g. 4,4 g g y qq [3. :7 _ p ;g
a

.

'j&m.
,.

9. .s :-w * -
., . au.

- 3*..|- b.-;-si! ; h*.
~

Certif*ed Reference Used Last Cal Date
. - b '. '. c.%. 5 '. Mit /Hin d I(A Ar<+t < .La u d a.dL 5' -11 - 9A

*
. %+

. ;Q, .s..j R'4if $.ff :,.y v.n ,1 ' s= r A e nam n - n <t a.~

, ... ;'g us.. ..

D. ,-; f g i!..

, . :|!c.sy.(9 +!| san,. p:s '',
y.,

W6; Q jj.'
. n f

i' g E',
Channel Frequency Ref. Input Output % Error

/i . .+| 7, ,=>Q. ys|
- :

,,

4, ,s : - .y -

s|' W.k.4r.',_;:|, f47 h,Jln, n< tl!9 % * !; ',|h;4,
.

,.
. M

w. f t@.y.. .
i/s .-. . .

.-e-)d r ..e .

.;t
. o w ;p.

.

'| . g,a <4.f}i/ IO lo o . o 94.7 - O.M ,.4 g g
e.:
f,w

|i s:c.%. . %gg...,: 2o t IO I, I n.4 9 .:4 $ .h.

. . . . <- .$g ,
-

id.1, ,d,'
'

90 loI. 4 0,79 -| p,

'| _
__mu

\,. ij;i,n,h.- lon tor. b D , '19 N.. - %
^

9.e L' 7no IDI. F 0 , 4 'i' Th. $a 1m
\N,. u'[ A 500 101. 4 0,99r -

's.. A pjs

.y [,j
I| *:

[Q[.b f
.3 [h 1

. ) &. Itc . for.7 Ie 09
.

;2.y
i s' ''

.

ja .k..,i.i ae Y / or,E o ,79 :.1.,~:,g
|

..
'.

p hd .f..-:.-W-];? . U!
y , : .:-). A, t s

y.,g) 'J ,h, . - f.' 4,.g
,

,J *9 .

* '
'

. ,
*-r. .

i.., - j ,, ,- :e,.
,

~l " , <= r F
,

=p) 7 i.i.s .

| y$.'_,4. ,,;, e'ih . 'l- . 1.y
*>^ ~.< s. ' ' ' , r:*

,

;S.s
. T. \. . . ,'., h6

xi{- ,M e: s>
_

:r f: .

:f

|
, 1% * ..

. . s /.'j , , .e # . gjG *

. .s . < . .y g

"n Comments Se wd k T /OO,6m,j
; , hh ( ,,.i .

I'';$$a' c, , ' : ' sewue.v oms n. m.cswm.or. '. ,, tJ.s:

[ Q pf '

:<
'

' [' .

20no Osim.m Orn,e*

y--1, ' m ,o onie m iso Calibrated By A'
_

.., .

e,
.. . i. . . . . .. ........ . . . . . ..a /

cz. 3,

[*n'
'*

, , .,., . w ' . :p . , :- :.p' J: ,g+ n y,;p-. . ,ig.g + .ygr,: . - . g.i<- .| ~" ;.;- +w,:. - +:. c.y=.,.: r: - .:
. ,

, .j i,,, . , w.
. .g,.,, w .p .. w g,, ,7y ..

v,- -

., a
,

g. .y.., ,

'

f.AT. ., p Y- '' \"* 3 s. o. :/c
. , . ..

.

, ,s
.. k

' [.5 g
, , - ~ ' .-e .

|
- a j-q fyym y K, y-- gy- :, _

I
.-d

- -- W' _ _ _ __N->4h*.- NW __ __ _
.

I

- - - . -- . - . . - . _ - - _ . . - _ - - - - _ _ . _ _ _, - _ - - - . _ . - -.



. - . . - - - .

!

,

,

a 258

f h.% _d >f;?. "? '~

f ~~

s . c;.5/c;E g ..,'e

g\t g. ' $ , 3,. G,$7
3.. .

- -

3 ,M, 3
h : .:. ..

3 .i
, , ....

-

.,,,*..a . ,,.2

-
, ;-.x 4ya .- , ,r - ; * : ,,

~ a, .

~#

,* 9.i .+;-O rES4.'f.'.-Q''N; 9;9-Mfk 9-4'ujaFh.. - Q )f.i' M, n
. .

'~

j\
,,.'

-' l',9,.n. . . .'f".-pf 4 M f.i.: . . :. -
.

,

- ..' . . - .. . . .. . . . -
' . -

. .

.\ ,

.
. .y ,-

s: ~ :

Cert. No. 0 0 0'o 4A.
..

. w_:, ' Ww6=w.tM '==
. ' ): '. enent mmy" , .~;< : a" f-n,

- '' <

Sac'* 4'"'* "*** *** Date b " I 6 ~~ 91 [, aB=M.[*1'
i

'.p .Q..'

Due /b - f f G -,

A.WM Tg'.. Certificate of Calibration $>, g ("

.. T.: :>

3 O.T M ihb Model
'

-- h,, Man f cturer ,*

S/N 3 'I 4 d- ''cc' ff '..

, h .b" y.)
1 ?i ! ;.# Asset No:
'. *b "h [ This is to certify that the MW e''ua d a # _ describe abov has been -

'

"C AA
7 calibrated by SDRC Instrumentation Services per procedure

-

7' j,j'O.y ,- using the references listed below and has been found to be within *:h W..
'

.

t,V'

jf | the tolerance specified. , g. ,Q g gg,, gg,,,, gL, .'".y. jff
V *,r- s '

. ,

.gt ; ;g
Certified References Used I.ast Cal Date . |e %*'.~'Y

" -- .J

k e
,,,.!' U '

a l; ' 3 tN tif e U YC 9, n e e a f , % % v.~\ C~t f 9 t
- c. .,

* 1, vl. 4 W.,4 6 'v A- l'tu.kU IN O WI 't - # 9 - 9 :1.

[@I' /,.[dil,c- * % kQ

.
- se.

ET . * ; , n.fit. < .o .y.a

\. . u sp&,y ,z3.,~.9 .

Q.!;i .
Channel Frequency Ref. Input Output % Error .

.R.. . U* %, gwp C.
.

4 % Y w. 95
4pe y'fi.j-|

y;;, ,

.1. h. m%
,9... g ; .

*

6,,
~ <v

..

Ji|,,:b y\.s., .
.

>

(G 100.0 (DD.Q 0 . 15, 0 Ey % ?,

e,z y..

.

3 $ W. 's o i n i e 5- f ., 9 o -|'3 0 lb, ,
'

$ RO fht O |,40 ' .i ' .2 , U$ ",u.3 'L. . :.k 10| \ \ . SO ,-
o." ,. '., W, , . IDD '''7. ;N

.

i.
h $b !n *Q.* ;.e

*

3 %,W. moo tos . s i An ) W !.+
s>.

|K t o L (-- 3.OO Y['W*Y he j I O% ..S bn
.. Ces S

.@s
*

y.}p th _ . s - ]5 . Y
>*

t ,

| .is s.,' *

| L W &g. . ...;

5' %.. m:,',. x .;:,
-

. . ,

,

i.,.1.
.. .

*

[ (y *.'i = [, . q. 4;i?' .-
e', a- an. 3 . .

./ > ,
'6- ry , ,_

tr 'd.f .t k4 ,; ~
,

r:| ." %..y s.]j'
. c.h..,e x,., ,.. . . >

1- .
m.,.

p3'. . ...

f ( ,' y .' ,
= ,b

Cornrnen t s b6e M'k -t *<g. .
'

*
I ;rsx ,g m 7 mm,._.u,,,p a L o 4 - --
l

1, . smo,a ww.n s. we%.nnme
- ,'

, , . .

/f -'

Caiibra:ed By o 32 - - -- - - ' - (g, ' ' ,
-)l

i <

b /*
w::,, ' %10 Emm.m Ome

.. . . ..,s

4

\-
5 ,e c-use . ., .

#,.

..
* . ........ . .# * * *

;- [,r
'[v k A *1 [i* ?.k, fh

* '' / , e g e- 6 |' * ' * * * '*. j-',** . , . - - * f, _- .
*e 'j-- * e M . -[.* * *

* \; *p,|
*; f

, , % .p. . , , *

'"f/ % p* *;c.g . ,,.f. .,

*****3' , . . r,

.
. .y .

.
j , -

3
,

3,
,, - : e .\

... ,

-s
8 3 ^: .1 , ir s ,

). 4,
<. ~ ,

.. , , ,
~

: ;.-%y;,> ~ . . . , , - . . .

.
$ . s~.

( .
.

%. . .

-.c 3
,|-

- . , . . ,' J,; . /,- - e . y '' ~J ~ s' :;
..

.

.'' ~ - - f . . ' ' ' %J .

|

~~~'-~ ~ ~ - - .
-_

. n _ _ =-_ - __ ._

|
[

-. . - - - - - . . . . _ _ , . _ _ _



_

1

|

' i

" 259

1 [ } 9" .hh
| \ .

; (' b,[f.

. . fy. R.< .ci - .'. .? .c . " 7 ,. ,3
~

5 y .y <.. g- . .. .....h.. ,,g, ,,

. . w.,
,

.. .::.~.a - ,

.. w,y. V - er. '+*Qs *y- v.* * . ~ , ~ %. . , 4e *w #

iA.kb
. - N- i .r 5 '.2- *'? -. .kr. $

E.", ' .1 - ..

.
4./ /.ih.

. . . ... ,. .... . . . .... . .. . ...x,.....

g e r=n:,- M O N * ''''*'' ment.,f . ^~* ''

~ M, qr ,.*' ,/( [go.

snucu= oruma a=ae w"'"
1.% wMMdb .

W [,1
'

'

Cert. No. '
*

[-*v. Date 6 - / C - T 't a!"
i

,V uWgI ; |
. -..

'

Certificate of Calibration /3-w-TO K.,v'. c- es.; " . -gue
..c.;. f ~ '

3 @ O'I T f -(E Model3: ~ Man f cturer*

,..i r; M (,[p.
..

= ?C . 4 3.lf. Asset No: SIN 3 V V 6-
v.

;2 . This is to certify that the ,,d. IT 'e I-#vc N-* l af. described abpvp has been f-: D ~*. .
s :- .~ a

? ~"' W '
jE. I c.j' j' calibrated by SDRC Instrume'ntation Services per procedure Mr Vf % O (o .f ' g's' '

76 nr M4' using the references listed below and has been found to be within yA QV3

the tolerance specified. A d[d a d y M Q4(gjg ,7FC ' f A:.f ((!-

7.). .'
.cs b:) 'y> ' . ' . (' ( fR.:
J . u. Certified References Used Last Cal Date .9-

/IN:'i e: 'A H fM O 4 PCR k& M . h. Ad R - il X ?L .< -
* *"'

[.,fW fi h.jv ef.C ,3 8 d, Plu |Lv B 1/ /14 l/ . / *P -l' e'L ,I$ C.a I'
.

?
2 .. pSfs,/.s ^i ?J = . . g-k . .: . .. s4+' p .

' q'&
J 4,

:q . f; n - ,s g f.y
.

-
.

Q:.
| ^ f p.' '4:/ y'/?:" e d'.* ..

-:.2 ' ,g,',
4,j :.,,, ''% '

rt * :%' '

;.e~ > ~, q '
\ . y.-

4 Channel Frequency Ref. Input Output % Error ' . . . i. !/
e -

* /- gi f., bS bd f '\ NYh To ) gA. \
-

.e.-

s).. k.' ik E -
.sa ~ .a ..

%%' i'

0 '. y:A.. ?e. $. $,s* e A.Y. IT (00.6 (CDe4 On O 4
~
'

.( -
.

.:? :a L. . . ,.6 W . 30 (ot.3 n.oo'

;t 9-
m. . i &;.-t '"p Mi./ EO # n(. O Ato9

.

',D
-
; ,'

- (On f Glo O O ,. (-$ % '7kZA. "< S. $..|
, .. ,4 g

|

F 9 4'' 300 Inl . 3 0.99
',Q) ./n %
.'E 't

'y2'. M) 4|,:.
| t. n. .

3, Q )f% SDO Ini A OA9 ;)

N %,9 :' ? .?k. [R j g , , r, /, f g
,

,[r / p.
,

-e , .. . .x.

{j$
, ?e %'. DW sY LOA .S | o $9

'

'. ''
5.,;3 ,.

. . .

: n'*' /y , . .f\. .% '
, . , n 'i . . . " , iff' fle c ';'

e.g. *

y.x 3, 1; . .i .g;;,.

4- . :: e .
,p: . ,, y:,
r

. n. m. 's. *:
d.

n 'm.! *
-

,\e
c. = > ,. > . .-

,ev ' 'i'

m,, . s * f. N -s
.? s< ..

. h.pI6
- -3 .- o3-i . *,

. J ]

r (O O.3 d ,')'
j

Y/comments %MN Au'

$.,, | ';j.- @ r == y , e m ==-: -

: s,,,, .-

- , a. , . .n y
ps *[

.n,
n... -

.

.' ' - , .ii 3, * Snucu.v Dwe.imcs H ~e vce C.wsunncw'

f ( ,,,,,,-()Q '

?
,

f 300 E.nnv' C%^

\.f 0 '
. ... .... . . . ... . . ..

.

I
.9 wio,o crv>4 W Calibrated By <4 ~ - '

_ ..,:. s.
;.

t
" " " " *

,

. . ,

'
. 'f ''?' ? :' N ~"f*:f.^*,,""*; *"- * ~*'f=* ** T,"1 *. " * *f *' " ; * ;;* "' '' S | ?'~f[,e". * $ " "' **.? *;|",~f ,' **, ~::/

*" *

' _ * *
'

y ,, .
,

, .

, < <v x; ~ . . *
_

m :. / -, - -. m y- ~: .g,s- ;w
, , ,

'
- k

'
'] - 's*

" ' '

( , '"i . -s ,-t. i. ,t 4 .
'

r

~j:7 * ~' ~ N; v, -i 3.._.,,
.,

..-<;.,
' ,P .i.; . 9' (_ ,.,, s , . ,, . . , . .,

a. . _ .

.

-

- - # . , , _ __ , . _ _ _ _ g.

L
- . _ - _ _ __-



-

.

|

J
- 260

b, @.d. .
~ :.,&,...g.

t. d .N
.e.;>,. h 3 h.:@ pI

.f . . ' ' g.u. k}b s. ,.f.. ,4 . .f,, . , Q

|
.i . s:er

- .c.;u..g;.w.tf -. f g& h , ,, {s ,,z,., ,| Q
..e..R. , f..w. (. 5:* - . ~ .. $,

. e!, .

.1 . ', . f,:, . .'.GI ,.y
< ~ . . . . ... ,, --

, _ ~

tf . g< .f'. ,$.. hk. .N ; .

| ,
f . .,. . s 3 0,2 ::.':.hs'' .|. k,,J.,

n

\n|. hk ",N|zu-
. . . : G_ [ f*f

*

,
;.

- t
1. .J

.- .-. .-.c; '.......'.'-'...2: t-% . . . . ., . . . . .,; % ' . . .7 . . - - 1e .a :...- .- . e . ..

.a ..

_ f~%, . . -. . . , .- .: ;.. ..

.

9 R<$p[. 49mme 000192:==
"{ '' i; .Y9. dmo 8Mhuun ''!Cert. No.

v>e[..fTj, - g [ ., ,6, y jft,)
.sunsa man.mae c""*"-

Date G - 2 - 41 ..?

O 9 gC- Certificate of Calibration, is-1.n. ypou'

:.5 c.4 g$ .
'[(Eh

f' #'r v i c.** - I.- F

4, Ye;.)' gf 'e 6 Manufacturer NO Model 3oeR*

.1 'Y S/N 27EI
. = ~s$ g [ Asset No: !3 W

E' ,. #he%a* / f.5 D,, . This is to certify that the M CCt l ev'om 4 \-*v_ describep above has been :? _ *'t

,, ." " . ,h h(f ',fy$[.'/j-8 I. calibrated by SDRC Instrumentation Services per procedure A (( Mf R /) 6 6
,

. W.
af., usmg the references listed below and has been found to be within t

-[g. h ]i
-

*.

. , k, p ', the tolerance scecified. O dgy y .Q gd g 4W g 4
../ 4:'r3 - - .

,s *

_

. O, no ' ied; /. ,./e2'\

ah..,,? (, Certified References Used Last Cal Date
de- ."19st M e et A r r_ <.t Gwb vc\ 4~ . / o - 4 A :. se\n -

[ s 4 ho /1 C't A t hdM
'

N W- /R - 9,1 , ri k't\
'' '

',_

lif n'
4d\ j.4. ! .%I '1~t $x..

, n. .
Y

4
.

N,-

? .i.h.>r.
- e '.., L ?.s.-'q"

m!

g ~(, t

| \p(ft$:
. ;-"-

ji,'. Channel | Frequency | Ref. Input Output % Error>j ,
'

PMih
'

Ra w% m t//a % :h n s,Qs
,

" - -
.

..%m
I ~% ~

:.
,9, A - $w.'

,- we
.

-
P., /O /00.0 99.S' - I.19

'

9: ep r,.

,g. 4 'a,, RD IO I, I O.39 : 9 21 1;i s.n ,.. m

N .L ''$ $ So loI.A n.49
*~

.

'

. ' 'u 1f.f|k
; N.=>ni.n ~'' /O n I IoI.I O.39 E ' %\

,: :i. w
,

-

I n I . a. o.O |h f. fI| toa
; GDo IoI. O O 39

p&.62 %w@.;'
.Q * *V . Y ft)

! .
.

,

IK Int . 3 0.29 ' ''
, r e. . >r

5 ~n= f|',
y

i L% ,Q k' 103 9 4 |f 4- w _s w,i i.f.g
,.,;

, 'v. .h, q ",n,|.
-

s

, {. f .j.'e .' * < :M.fS/
s .

. ~.5 ,e'
4 )j

s'?% 4 '-T'
.

.:
\
. ,d =>d.1 ;. A.. |k'.';c.t,i/'

.

,

f, , [s>: a ,1, '
. .k . ;2 g.g\.v 4

--

f
f, . . .!, bs 4,x,

-3 .
.

, .e.
, 29.n,jM rA f. ': W~"3

-t;. Q ; /
-

.t jij |-9,; .
.,

10 O. 7 M/b ' *' . .if /

j. ? ,. .$ '$P,
'23 ', C *F'* N Comments U w < N? d N JL

g.5, y\,
O'

g- Md, Q 'J '-
- ' ' '-

py - snucasm or ams A wwc%m mea * u4
f g. yk^s v

49U. M '*
sA e 1

200Eassaw Orw /
C_ " . . ' . , M,M

!)%'
ara orcamo Calibrated Byun ~~ '

.4%@ ..

y;,s ~ s .n . ..a_. . .......... 2 . . . . . . . . . . . . ' . . . . . . . ' & .s 4si'i
. . . .. . . . . .O .. . .. . . . . .. . . .. .. .

|g . 3. n .

wg g- W. ..-:s: m.;r p:. g.M;r .-7 ;i~ ,,. :.:pp gp5. .r::g. g . m =~;rp.7 ' z- yr;.q,y.-~ ,y y' r W..w: ..a .,w ....uc ...: .

, k@h ' (I
** . "

,,,.2. Q " ,g,;. ~.ggg. D . 2. ,, N:9 .gf. V f.(*-'(.-
,.

W '. * - I & I r,.w ~

-
~

.? . , 'l * :\. .:a -
p g , ~ , s, - :

'

2? g' k ., . .u:. ,f, s,y" |m y., & ? ., .<qys.f,. (' .-% g -qq'
.

~

3~[, /.k... $ .'7A-.
-

'u
'

:. ,

.:
-

. . . . * $ ^ . 4.s - .}. . $ .'. . . .
.

c-

i. *G

- - - . _ . _ - . . , . _ _ . _ _ _ . _ - _ . - _ _ _ _ _ - - _ . . - . . . . . . . - . _ . , - _



. . _ . .

h
9J 261

s
! 1 .

. , , .

-

D I'1 d, b, "*[c . . + . . . . ' - .., _ p ,, M .,\ ./ '
"

- ,

y .

y . :..:...,. .. . ( .,; g>. . 3 y
*

:., 'y e . .:...
. ,

.
* '

. ~.: . ; , w.v .r..r * .~. c. : . -? . -

. . . , <y,v;;. ~ , s. ,'' .: J.5.
l

. x.< . . p:, .-
~ ., 3.w ;*, .g

$. .
.

..; ,

s... ,. . . . . . .
'

. . .., . . . . s.
'

'r %
~g",

. q py.4: .p:gs i -r. ... t %.y. ,, f. s i :y.;u,,,..,y z.&. d:pi,.,.gn.':;~g:iq=.:-; ;'. ' Oa Qb
\ ; h. . 4% : 'pt j - .1 J. .: ..,

: .j. \
'* . . . .. . . . . . . . . . . . .. . . . . . :, . .

.. . ;2.. . t
. ,. , ;f. . ..

.
_

* / %, ~Q p;.i
<t ' ' .

menta . mrp q r

-

' , ' , p . ' ' ' . '
''

.i' 4 'tr
.I ..m %, .) i. .

"

W ..T|,~.p .
, auxm.mtw cl~ Cert. No. t ~ .:.

Os 4 .

sirimawsamem.cn c""''*" Date I, - D/ - 9 A ' [;. . # 8/. .
I ! Due *!I W E.'

A -3 if . Certificate of Calibration /O-/4-R A-- .b.4 W-
..

b(Es A Ok M 8!Model*
. . Man eturer
M. ' Asset No: S/N 34W X (.; 'i gh"

- , C m,' 2.f '
4

-]c M' *> <=G.i'$ This is to certify that the / r O k rWm Wdescr. bed ab ve has been '

7. '
' *ii . . . <.-

*P t..j'/4' calibrated by SDRC Instrumentation Services per procedure f f( MCG . h - 1 W.i ' ,A sl* -

hy using the references listed below and has been fo'und to be within '[.:h t$. tM '
,

4 the tolerance specified. y 34 4 -{ ,. q , , (, Q y n 7 . {.[.7 ,. .fj%:.k
'"

b Mi'
'

.

Y~?,]j. Certified References Used Last Cal Date . 'I .''E '~
.

,x. ?'"%};,3 ;- V14filblL pct 3 Aer-r %..A A s' - f f - 2 'u
. .V, = ^, %.

, :*2 < . .y? '. . +
Rca o r. V tu v e tw m '4 - n - <' 4-'-

7.. Il g ,j

": s. s '-B. .y* e . . . O* 4 ,

,.. , y$y ,,Q}g|r'' <%|,q.%
qb$ ;4.

S< ; ', . h
. . / s,

'I;; ,,,"[ T .
*

' (.g*

i C. tM,;,,| '
Channel Frequency Ref. Input Output % Error

'

'p ,g > ..' H e- tw W n niv/ a cre
.q/1:y. ~ sv . s. ).1 e.s z; .

'

|* ' e
.. m4 F p, p ,$ .

j .. .

,d.,. e.-
Y' |? ,

-

' W .s. .%.y IE t oo. o t o t . a. OM9
,k , .

*\ %?

20 Ol' I" '

,r ,

. A E0 lDt. t OA9 ~VW -

a a,.t - c., e.g,., , '.. a me.e.,

e g..>"...p. bb \ O\a1,

. . . . ..1
a. ,

y M
.J' 300 101,3 l,n9 Sg 9*,, %sy--

.

'

'i f 8 4. c;%
'

c
- - .i . 8

1. E CO 101. 6' I.49 V' f
@!,. %" E.h.

-

. .

Ik 1 01. 6 1 ,. M -
'

s ,.

|
. m..

W., ak ( O A .. H 2.|9 |. ~ c. .,4.'s25'
..

'

:,
,

,,

'...a;ft
*

.j[ g'f.?' j_.] ' . ^ '

we ,
.

;%^ %y -
. .

5, .'iy * 5:.'
e . * ,' .|( - 3|\

*

f.:.Ac x- i'

.< s$
.

'

'4 |, ]y:-
4

,

je ,. .m .

y|||

' " @_$g rm m- A e 4 N L r 1 0 0 . J m d h |;;-
:

'
. ,

.

comments Tl
.

nw=No Y| '

. ' "
-

.. m,

9 ^ 'Q1- Ssructur..I L.,n..mrs h aer fs C vn <*rmG* 1

h ' .\ . e

'' '

.b..
/ ond Cavman Driv *

; -

wanto Oha.stiS0 Calibrated By t[6
- . iu :

I
i . .. .... . . .

;f j*
. .,

,., ,

. ' ' W'. * .; . .* ..,*. ,t ,, . ,,* , ,u * . r J . .J. . J .L.. , % . .. ;' .; [ . * . * . . . . t. * .g. %, " * *'
-

.Q)- ,;4 Q '[' %:Ty'
,

' C' ~' ' :) ' ;9* ' . ~'
-

, yen .-
'

.br _

, u. ,
_

_

*

:. , 3
,; ,s,; ; ; e t 7 . . . " .

;
' ' '

!. ; .- .. . . j
* *- - .p ,.

', $
' I,;..i :

:- - }
. .. ,

- ~:. , .n.; ,/- _ }, . ~ , x }-m .g, . -

| | . ._.___
- _ ... .._. _. ..-... _ ... _ . .. .

. _ _._

-
. --- - _- --- -- --



.

,

'r~% . .- ;*'*T.b . 2%. .x* *~C%,.4,,._'!% -:"Kp '''.%m.p;R(g+p.y
"

g
(. , ~ ,

, .
. m: . ,.? .> 3,, : 4.- . . r. y

_ _ -
e. ; ., .

. >y
.

.,
::, . , , ( . .:.,, . , ,,,

. , . . - ! -, ,i,i .;. ,. . -

u. - -a.-- , , ~ .
:

. - ~. . . , ..;,

,-s..,,...p, :,..
.. .

-r v 4~,.. .- .. - . x-'- ms-

: s t ., .,, . r
. 5 --: ; N5. '? h|-*C ;;h_ ;A.!k. .h.

. . . . .

.e.s - : us
-h.' .' .O"'DN'?O U b*Y [.. .' ** - u ~ .' ee. ,.

,

:Y$1.: ^ l '\'.$
"

= ,) . c;. .'.-
n.

. . .-~ . .. a. . . .. . . . .

gwm- . E-h 3. l'' k. . S;, ' ,/ ' '

h ,.' N 9 j'o T'ator,,>
o

mmwMMdb Cert. No.000201 1 9 y."

x. . i. s e ,= o m a ~ ~ou o w = " cate 6 - / - <t A _&
'

M. "- ]r . p_~

/ C'ertificate of Calibration bA.

||
.m..u

Oue 1 3 - 1 - D >. * ' ~ 'h=?
f ~.~ =S. .f.

.
.

e,,,.. g.g y 3;t'/c.u w ; e

Model 3D28 3M g;ff! N,(& kf%N' Manufacturer P G
. 9( "g d ;f#,''yT2 ' .'' ''i, * Asset No: S/N d 7 7 'l

cyy ?sa.,, ,: 4 ,

.s ' ' t ' .i' . This is to certify that the n CC P!Pr c eebY. described above has been Sf* '

i:

[JJ .7 / * calibrated by SDRC Instrutnentation Services per procedure Af L 9 C P o 6}.fk :$ }}
..
'd' i ^ ;.s 2.>-

, y, ('y \[* ' the tolerance specified.
using the references listed below and has been found to be'within:.

-4. g . '', /p p{ :, g g . gy g 4gq T g'" ,@* p
,

s .J g'.(., '? '' ,9 g , .-

'D %,g@ .i j.- Certified References Used Last Cal DateYvg_ g i;-
.

i 29a tt n 4 OL3 Ac c.Pl &fe. vded , - || ~ 9.L <r:" 3''
,

./.$.:fy)y,' --
riuao O ti rh 4r - / 7 - af :1 .i / * g W*[ ?> .i 487.3 A A

'
s ~.,s.

.r.h
.,.v

W M@ p'Y
!r ! s -1

: '

g, 7%. %., -
- s ., : a. u

.
,

. . . . . y4. n, .,3

; g,,,.a 1, . Channel Frequency Ref. input Output % Error ' . ,a 7,d, ;
. . . ,3

b4%
$a|&av?t.
NFA 4# wv/, m V/n. %

.'ws % w?: -
'

h:
'Q R%W1 .

N3j$(W{.'.
- In too.D 9La -9. M 5. Y. &'

.3.<.Idjhy{
l,4 ' :::|. .

" e,4 -na?wn r

s |y
.

Go 10 0. 0 - O c. 9 9 I'
. . ,.< , ]i"4. ':

W, '
-

.

, . . ,. ~ . .

10 0 I n D ,. 6 0 ., I 9 .: * b.a .
' :. .C -:

!qp;~ @s
.. .. r ..

Qr "i. h M.0 'V.% y(, '
;n J 200 l o o . '7 n AT . 'h *?.. Y|

5'D O I D C. . % n.49' ' ,W'' M j|'~

| .

'.' ? d' \V lC I l O.79 ;

.'<aV. i
t .,.~ vn . . .

dk IO|c $ [a 7 *

.j g A . . .s .6
a a *. .9

.
,

..p .

.e
m ;i

| Y.e s e9, - g ;y. .:

$:
.

.

Q .3 y .'
i a:

-

.L:. -..g*d ''. |
y. - .I-

| g 'ap- j, . *
,.

.(3 . u-I .

. . ? ,3. . u +\.a v -

. . . . .L u.- g
,

:::5 ''0s ;n". ;gi.,
b% ,' / ., 8

. e. , , . < I
..

6c % c:,.4 1 d -4 -~ lO O ,3 m b, | Ykd =>..~
''

Cornmen t s
d . Smm.rm"* . t v.1 i ~ *

mama ums./ w "9 4/r 4
'( * Sews ogn.y,' irs Acsem.n C.yco, men|

s;W ^3 .; -

,#[# [; l ' . mi,,,,% ) f ' . ' .X
'
'

,(. .. . . . . . .. . . . . . . .
. . . . . ' ?yI ' .If ~ M '.d

'

6..+g'
. .. A.,,., . . ,

,J,. - ' . ,'

' .i . usara omoso Calibrated By
-

.-

-
.

'
t. ..

' , .. /

[ g \;~ :n - n -+ 2:., p'- ..r-y++ ? .=, =.+ .: = + + .::.sgs-8 ,, s., - ae- -,;.

~./*,
..

' :.;/- Ny - /
_., .

.;/ .. myy ,, .
-' ; ,, ,_

*

f.
*

? p. f^
'''

.* ,

s-

.o.. . .
,

- o. ,
i s. .

;,
.

}
,

,
ee. s

u.|.. ."' ,.^f , ' ' ~ ' . . . ,_1___.,Y''''..,(, -... ,,'''"' % ._. '.' " W
'

., . Y'; w. -'./** --
.

._ ., - . . _ . -.

l
l

-

. -- , . _ _ _ -_ , .



-.
! I

263 '

.'

A g'' '^;g,,,. f 7 4 4' % j,'"'h.s. Q. ~^ an- c. ' ~;5:- y$ qi-
A , ?y '

-:.~ ~ _;. 1 e ,9,
' y' y ~-~>

|',;s ,
.

\

%,,&g.5::
: ..<:,.e ..,

. ,s:::ve,..p
. ..c . .. .,

g ; }:. y g ,
s *. . g ...y 7, .. g , , ;,.ki- g ,

|,. ,3,.*,,-~,. ~? -% ,,, ~ 4 *p:.y
"

' '% ,x
g;;..eg..g 3 9 9 j..-Qp d.y.h.4. M 3,@r.--P.g n Q. J"4'd.$ j%

. ' -' 'jf .a. ~ -

, ,
,

'( |2;. .$.g 'h!:Sp.. , f :32 i '' y . . . 4,

| _,
. :/ .

-U 1* Of0 Ule) .
mamurMNjb $'

,
-

h. ),

,

... . . . .... . . . . . ... .... . ..... . ,.

" NNN .
;

'

O, Cert. No. <'e'
. : . Date 6 -1 - % p/, saucs, maa= %,cn c""'"" *

\ . .. d:., |

. ,2-. .y

/s.5/'% J , ~ Due /3 -l- <! A '. '""C 1
' '

[O g !, ~ Y. Certificate of Calibration 9, G &\
N'

'dQ }g jf{|. *ery,ces
[.y j..

30%BbI E Model' Manufacturer
. $ .3 j,'' Asset No: SIN D RI b'p| ?? 7[.~

' l ,6,
j+' ., This is to certify that the Of ( ejev cwdev _ described above has been *I '

,e f g.% '
\

-

"qf3p.sp/*'*f
" :

* [;,).' y<c.3
' 'MC PC A A A. 7 i' ' calibrated by SDRC Instrurnentation Services per procedure P

f..M */.-g , the tolerance specified.using the references listed below and has been found to be within. f. .je jiy.s pje)u;W 4h
-

..;

gg 't gg -ft. g>. . .

gg ,4 y 7-~
,

- \g, Q ,Ngs,
g ,

2 .g -

d
.

, e,

,' ''rI.d| h~ ._./' d * Certified References Used Last Cal Date -

,'- . '); *. 3'74 th O U 14 11 A r t **l S h t J a d .T- It ~ 9 ;;n. 3r- %
,jj .A Q.yY
. . . ' yMa6A. P h hs MM Ar-. ig - 4 L

!h.w '%:.iTg/.e.l . '../ 4.g ' '4 q g
.

,,

I
: ; 1 -> re
:D 5.?n?, xa x.

, ,/ .f. .:. t
-

=',f.',-
.

'

.. * * 4-

, 3,.'(. ; . d.. .

u ,

\Y .d:.Jg , Q:.1$3 Channel Frequency Ref. Input Output % Error | w pf.? ,.
,

' f; } h % .$,h. h7 M m 9 Mo
.h T

-

Qi h -
.f I'( kh.| ~

Io 10 0.o 99. 9 o 'o9
| .h ,],$h }^.}i|,

\ r '' I A n 99, _QQ1,: 't n

W ^ ?. ' ir Cf O / o / , ~7 /,49
. .

' $_ b, '*

Y ;a. W,, '
'

| . . .n. +.
10 n Ior. a I , 5' 9 ' " 'a .. .c-

e w.se.,

,n .. .r

'@ ? Mk| sod Inn.O I,.79 . % "'.9 %
|,W'.Eihhf|

'

|| '

${ 500 tnn.I I. 69
.'.F '.

Inb.A .3 . D 9! \ % >J.W. \k. . .
..

1<- e&
-

'4. n = i dy
v.

AK v / o et, A 4, O 9
.

1

I ,g

$'M[,. . . ,, .) k. "
* fr&,: ;

| J# :.
%< 1.3

,-
# .s%..;,.. 9gy, , , . .

a m J. . 't
4,e

f' i ,.

._ m
'n - t e-

, q ..' 9: -,n3 g. . ,.
t2 i .sy ) s

. . f.. : ( 9.
(,t ":4

g. , .<
1. . . ,.m

.. ..~, .u n,-.

O fbO,M M .1
- . 'NEW% N N Comments b 4 w 6 ,N M i k .4*

,h. J,b umas #5 e as N I :

,I / c,@" , s''y1.,,
Saucssa Dyn.mes %esem poramn ,A\.'

.. *3
:;, +

'y |'
. nasceo Choasi*c Calibrated By -- b_b - , .,

.

' -N
~~.'s' 2000 D w.an O.ws.

. -gl
.

|| . . . . . . . . . . . . . . .. ,. ^
* : y - --

'

'

_'
'

.. . .. .

en ,.o|. .
,

, { ',; ~ s+o =. Y_ ~f-'' -| - *-' * ,s, '~:Q r.' i * , *-- .'g* : ~e j ~ *; ,'- * * j~f7 7 '-f- <*~; " ~RQ.f -f - '* , _ '
'

- , , v.;/'

1 - .. .jf 'd , , ~ , ;/ _ N.i/ N'.jy
. . . 4

,
, , -

| ;
.

;. . s, .g.us ..
s.

|
-; . , , , .

.>;. . w ..:.:. -
-

,
. ... , , .

. . . ,.

.: 1. - s- -
-

, , ,

....n. -v c 3 ..
"* T y . :

' > . . .
. , .

, ' N. ]j.~~ ' ; .. ['N'i' ' ' ( /"' ' N ,, N. ,/N * ' ' . , .

|_.- 6$__ 66_--- , , _ , .

M. _ _

-

,- - -a , , - w



- ._ __ _ __

. I
3 .

l
I

''

264
|

l
~

,

TAPE RECORDER, BRUSH RECORDERS, VISICORDERS'

1

,

,

e

J

|

* . ,

N

_

|$
.

c' . .;

. .

f*7
,

$

\A

t

e.

4

m m.

_

W

- -

, , , . - - , ,-w,.,,,m,-.,,,, _.e---.-p_ m-- , - - - . _ . , , , _ _ , ,y,--,--. _-._w.-,-w-_--y_ . - . - ---, ..trm''we-- - w -e s---'e w "N--- - =.='r=w w



1

- - - . . _ _ _ _

1,
.

; ., 265

9 % gi y
^ 'k:;9 .s0 h(gje:.jfM, , '9[ s;

f 9 , ~ .q' 3,b . a:. , .ej& .. e 4. . ,$'f % 5 7 . 's .c;;f5.7/5. a '%$p , se \ .,y e
"

. ., +:. . y . ', 's' .
.

..:-
.

,m,-,.m g - q.* a g .A ,,w .,. u ..

.- u
.. / . .. 3

? , #*1 g ..-- a g . ,1.O t.!.h. g e . ,, n
.

. <;ga 4
. < e &, . ,.Y. ,g;;, % hch3. .n. .h.,.i.$E.:d. v.:

, .,

. .M. .E.-1M. .SN. . d. I h. h. . . 6. - .- ' I "'. .N W .'. a.* N. _. .i.E. .h. . rr .-. . . :, ~ . 'W.w. \.
5 :

. ..

'e . . :. . - . . .

.s.v4 ........4 . . . .. . . . ...- .. ..

' Cf ,Y ;{s'I
'

ment y v
.

j' T* - mmm'm s?"U Cert. No.

,

' I!/ -W[*'['? '\p 'h} /.$,,'.
% ::-, .

..- h . |'? t. 5. '_. Sesa:wm or$ms Nwse cow" Date 11- 21- 8 l
6. ha *3 ;J: e.,"*$. ..

Certificate of Calibration
'

.. , W W M, .'
Due it- z i- s2. t

'[N h
* :$ h.h.;

[ hf b ''*! v e c *'' D h\\e

MManufacturer AwEx Model MED
[N;VQygf/

*

' N. 1.$

- $*$g
?,'.* __-- S/N QM36 5 'Assei No:

1n Y.
.w /.L. .

f46*[-"cf 'This is to certify that the RNN _ described above has been
.

"*( *. ;''. ~

/.h ''$(' 'h''
calibrated by SDRC Instrurnentation Services per procedure w 8'*. A *^M .uf 0 :g' %/ TRtt## using the references listed below and has been found to be within . " ' .. 'Q
'he 'olerance specified. . @y ..h jj:. .

E''twN%-< @ .ik
.

:v w.4 ,n w pri
; '=. T ) 9 a g;. <.

; ;, ,4 W; * Certified References Used Last Cal Date , ) k *=, .R /*

.-: .' S.:~;1(*.7Fmm ~13e A s/w Ze946c5 4-29- si
(/ *

,pp-
/ 6 )*"3' '

cQ g. M..yp
Fwicx SucA s/o c Beez2.5' 7- 17-1 1

AM%.)4/ j' ;f
../ ., u, g# v. .

Q 5 wwr .19s:s A w rsisws 5 - C. - si,

4 .e , j-r 'v i
3.s .,3 G% tM 4 M se u x.r') .; :t' s<

.v.g. i. .,
,

s u--

Channel Frequency Ref. Input Output % Error
,

IJ
'

u. 4.x /
.

.

. Y. # . ..

9g ja '3 c = =.0 W o cov3 m-M ou
?:3 * e

. !:, %.:n. gx,
' %\

'.gF f's .
%g.i,pf,... ; 6.a g) y4,,

.

O Tc ,- 1. - see.ezs -e.sd Ass.2e6 A.414 ;g
... e ,,..< pa ,

iEk {%.$ %.
e . e12. ...is .2s7

n.5%a%.L-g(a.'.;.
-, .

N i r .eis @.zd .z3 c
'

-
r.

.mr . v
|[, m4yw 4 .e13 .e.e. . ze. -

.wa.,. . k .r x,.w g q. ms .ur -e.es .zn -

Y'll?/.c .+. ' hw h. % w\c- .6se - 6.e4 .zss ~
w
%..eM,3, '. 7 .44s 4 d.s8 .zza.

..

J'.$. E $ .$. .
'

-

' X.-. 3 #],.
. .

/-

..?y E'.s

s .5z5 + al.id 29d Y -

/
"

@d.= ". ,n - g?%
-

'h'. . :'i ?:... 9 . d'56 + @.64 . 23fa ~ t:. ? .,' *

4: - . % * 2, 42., .
A @sMa le .437 -o.zd .zis ...4 % C-

.

+g:N 'k. . . I $ ebN h.?J'
'

'.11 .@t9 + 6.26 26'5 *

n
' . 4 : if[

ni. ...M=p$ U ' it . Dilm + D. 8:d 2.10 " '
.

?. y'.
s it~ ~p --

S 13 .dS6 + <25.Z $ .Z41 ?F f. - h.;i... n&' "

NI ['
j.ss, .

*);/
.:- .t

; .,4:. m~ .,, M|:b .
, N,h Y 2 'a . .f j

j, t 14. . G.1.7 - d.3$ .24 f. "

a - '~^Y fe
..

-

m ,a Comments Seets = 3% irs ,14x14,z.823 iut.i.on3 ~ . . ./W-

itm'" W I .i. 4 1 4 cair. d e t
~

hf .r,. N .
. . sowum om nseue cowse -#"#(er er.sc m e twrA *

p ,j ;)L vomerm.v,c~

.

A ' ;, ,p y.7 ,,,, ,, ,

;;5 .*:7 4 . u.aom once% l- Calibrated By V'A g,,,y F - -

,; 'h, ;.e % .n.
~-

s.
N;.;6

. . ...... . .. . .. . .. . . . . . ..

yh-S .;;.(T NIR P F Y.M,8 f !::!% % j;;W P,j.g.m'
, .

,..
. _

.

N
,

'

y/" - p jv ,_
*-f ,

#

, .. g . -
.R _ _ y p?,,, y. ,3y_,_.e.,, y . , .y 9/g:

, :,,- - - . _A. . \,.
u.- 6.

- .s. _; | ..

.f. .y ,s ,,f- fc..

'+f::: gy% ayyy yg }. . 4_ ,

_

' O .M e., .,

. _ _ . - .



- - - _ . . _ _ u.. _
_

-

! tj 266.

fl/ MIf S
'

4 'm y -n+a .#% ,.p, , ,cj y y ., pp

m ,,e.w...me.r dh.,mc
.

,w v sw ,, w rr
n ',~, =a.,25:h.w i' E rn h ~i. m u,.

:.w. = ,--
i

u Q,y . .=1._O. sw. : i,.aw. w4.a. c:.;x .. .c,h$. pt.wth@.e.9,;,3.er;%Qa.. m[*.- .* 000182 $, c%$ ild,
U m M:W-).iI l .'

_ s.sr :r. .,g, .s ,"$g.g .,.. . I ,.-.

e /q . . g: e t :.t .: .5 ; g.
. - . . .- --

: .c. : w ..,.k. . . - , _. -, ,
- .

..h v a,>a.. ... .

* v a , .
.

'

ga%,, c=,M
' .somumon-amT% -

-

k .. b. f ;; s .' Cert. No. ha 9N 68

...a, m. .
Date 4 A / D f,/ L3 '. @...t ; Mm I/'

._

U., .;s ,1y
- ma amae c. mama . I.~ w. .m .

; =;,,rty,
,a

- j|-
. e ,,e .

&: .e s :v ..

.. DQt. sE{OS|hi;.; p"<~fpg
la.- NW

/38A?%..s.a %e,e L., ' Certificate,of Calibration % .. .

J rvic * . , ,. t ,c,'h};' 9g.; g g.,h> f
.

(i f T'':
~ '''e t

, ,

h Ifactur'er S hId
, ,

t. O.hjtan: '
'

Model Mk EL la O 'E ' E' 5d
'

\' . 1
'TMF#vAsset No: SIN 8J / O 7 5s

- This I's 'o certify thal the b'M N NCof f.fdescribe'd above IUs bee'n
' *~~'

t . .

t - I." i M calibrated b SORC Instrumentation Services per procedure leened A ru e li M
T Q(A 'YM

.4
! VAk d.fo using the references listed below and has been found to be within ! U[-;-.!v ;

.? .I 'sthe ' tole.rance specified. W$ l
- .

:. % % ~ .; G d.. . ; fy . .' 'j(A
_

.
' ,< -

,g
i 9{,w-R p

.. q
Mi-7

_

4 gd;)j .>S,*
j-

.Chrtified References Used f a ltk rwk. n ,*- r.117iil - Q@ Nl.ast Cal Dale: .

d . g & 'Q
t

f 1 lu r e Moo A 3.s:
Q. p"),f.K}RJ diI

T . k'v n t~ i - 1.1. 74,_ r sJne B & atm ey.q_4.,/ d -
-''

fl -

[f . .- ~

-
:s M r-

G , ' .".. 3>V .'./
q. ()c . . .

-

4'

b._ '. g..

..a I h. a.d. .Y
c- .y ,.

%.w-* >$'f.1 j , - Channel. . Frequency. _ fief. Input- ' Output -% Error
.

.7'S d,: -

.;Q,Ap L %y/, - [~ N4 f -
-

Chnnnels 1-6 calibrated n' i fnn nus
'

sj p..'A m3
P l. ' . - iM ICO BAL'adiusted for minYm+'..

.

wy.

Rum pen - trovement. -

2
..

ZERO adibsted to center 5k0 - -

k.d# f4; +M
I // .- gj! . , ' .

f.Q .'e
n

. s3... . .-

2.j.M PEN POSTTTON con _ c1 ndiuhted<to c. enter ner:r
- 1 . hI. ' PreamolifierBALNNCE adku$tEd foi- bero een defleq.t.;is n) Q' .f

'

3,

when SEdSITIVITY XI contrd i~ rot!ated. "M [.Y,/rp'T g.i. -n 4' Q,

, , ,q t.; SPAN adi usted for exactiv 25 divis. ions wher +-2.5 V.c.- cu f
a c %JNJ ej,m 0:

. h; )
e..--.

;-..

\ *N h n
*4 acolied to inout terminat

h s.u b .j
-

i. n'

w. .pj
4 DAMPING control adiusted for sine-wave 25 d ivisions $ *f r, ..y-[

F
,

p . Sh.:. M hjb.. e4f 5 , ',3|.
v-

p. o-o when 1 Hz sitnal neolied to inbut terminals.i

...$e:/. d{. . 6 N Amolitude resoons!e checked at
r w s.,

!

. .ke.)g$v $
d10 divisions ( 10-100Hz).

p/A h
'\mlij' h8 and 50 divisions (4-40HM

.s

{: { g.j.|/
RT and IhFT LIMI'IIS adiusted to 2 d.ivisions outside

c } @.rp(. f,jegg[''' chart edke when d3V.d-c apolied tel inout tdrminals. Q -E , ti yu.x 4: 4:,.i 3..;,e; f; u ;I
.

u Ag .-r,

\ Yh. h.Q k, $fced S' M / 9 C. g[ , ,h
! g '

,,f g* ff
-

\ $=>{ 6eua.ri,rg : too ~u/aw ./,jM[[@ g ] Q {
y Q %"d*

samvm ovnamo Mwca carne q ;

, y #[ f.) '. :ocoownano~. c:dy. V,4:.f . s.
-p,

4,., - y, e % ocno e w Calibrated By i -

. t. ~.1-:.' . : . .d Y. 0 _.$gk;
; ,

- ' Y'f 5. p .5 C X :.. :~.: '.3*. !. '.. .~.;!. *. '~. .*. ~ . c..~.:..~ ?|. :~ . (. . ' .X.S . * _ .* ; r. ~~

.o . ...g. .m..q:v,ac 4,,mcs w w .>.. g m n a p ,m cq g''r e.g g .
; p. ,pyp.an. fy

. m .

'.O ''..eu ,,1; Q',e.f ,I. ~.'Q
p,mm . p e. n.. -.~.e,me 'h..c .

1, %' gd ,1, ~. Q y I; Q .Q = 1. " 'd.s
. .

,1, % = .1 %, -: q
| i.b8Db.4 tQ$' MM,"

.

!



|

0

I h[w gy/n't,hispL hb'otWri b$'"ibO? sib"hM$MUiTMLkd4 Nkh.te M* "*nWdi"-\ihW4.]'
"'

" - BcW4c," - '*ptWm.*hmW4,~."'utW4'~

1.

f. - ? NI2m lt
. . ,

,. j );T. . . Q. _:p's.sua.25 7' Le * m '- L'd.T.1T.;T.WM31'lih mA2. as.*; : ;.:MQ Q. '

,
_

' *
.

- .pi
3 ., . . B.' .

,
- -

-

- di 5 5 #/!
W,5F. jy.5"'*''''W''wae cm.mQ (d, m$ /

' .' Date /6'9-W/
'

. % :to+,t.s. Mp'''4t/ |

~

'$ em u
!

- ~heg . , . . .
.

.

- f Orvsc '' h'*ertificats of Calibration ~.x .+.W $*$. $ M-

.
- 4C

'p
? s 5: ' ' V

.. c.. -|ff ' .:
'

'
- ,

k,. ha$$lactu$er Y M M- 5 Model 00 - ' * = - * ' 5 *! |
.

' ' '

\.

^ 4

- Sh['M
#L h:'Ais's'st'.No: '" 4'' |

' *' . SIN 3977 '~

.

dert y thaIthdIVfA5M AEM64. described ab'ove h'as' bEen '6 'i' - .t
b9 s 'Ycalibrat'ed bf SDRC tristrurnentation Services per procedure hm V,nuW ; 'p % i*

,g- i A'Um se'#. using.th'e references listed below and has been-lound to be withinW. 'Mk ] '
khhe,_; tolerance specilled? f: y . . ' s; '.W ?. %gR f.{

'~.'n ^

ITftid '

.

., S
k, .[f-}I[.;:TiCertified Refererices Us'ed'.'

.
-

. ' -. . --a .c-- ., .i.. m. .'i V Last Ca/1,te/wiw L T,41 ''ig.% ,\l Da 'i.
6 .fwre ,.. AiooA wrdlMDL * -

-s-

i Gu-- ~g \4. ~ .. y .As'. .. g. 4 ...4 -
-

, - - ?ej . . . . s.. .. v- , ..-

; .; k
.:.-;., .i..

4.

,

i ';. g- . . r. . . v .s .n .q. 'Ep.e - -- .- -
.

.

- - y. - wc.. J*
j!,.c s..s. - ~ . .. s .. . - ~

- hn.19ff
,

t- .n .u, .

Output 71 % Error, , g. Q
-

.
r.

p 53 . 4 Channel.-[. Frequency . _fef, input ; . ? -
.

'

, rm n-n.2"g _
ch annel s ' l' 6 en t i benedd-d,,',fnt inus . -- idf

s .- .- ... .. , - .

-|
. ''

.

' k*(2
:

.
t- -

for min'i .'in ten trovement. - hM~ i'P ' - ICO BAL adiusted |

lEj
'

6' ;. i s.. .- p::- . ,j s . = . ge .

ZERO ad Nsted to center pen.^;E #

W., $ iI

.

r, a - PrN POSTTION control ad ENO-to center ner .

'

e.g. . 7
n N1.M. E. s

. j ie # .- . _ ~ . ..j I- Preamnlifier BAIANCE adiusted for zero een deflectic
'

a ,w

, .
Nf_ when SEdSITIVITY X1' control' -is rot!ated. ~h~

h.: %
.

dft -49"u,%
r v

SPAN-dhusted for exactiv' '25.divisfions' wher
'

I .5 v.c2- .-
, ,._ -

|
"- i ;

! g f. applied to input terminals .'' ' - N-
'

'

. ; a,
l'[]o j'3MI:' DAMPING control adiusted for sine-wave 25.d ivis' ions' "

-

[1.c% 4\'. . /
~

D-o when 1Hzsidialappl ied to in.but terminals.'

5 l
r-

j,. y' dyj. Amolitude resnonse checked at 10 divisions ( 10-100Hz) Riig Lbj
' >4

kg@,.pl
__ ' 'h and 50 divisions (4-40MB

Ebl-hifi l' RT 'and IbFT LIMI*Its adiusted to 2 d.ivisions outside . M a. ?.66 fj.h[7 -E
chart edhewhen13V.d-c a0 plied to input tdrminals. pyg'Q's

v
.

id 44 E

g2 ?p!,g. # i E
|

v.% e. n se a u .r,,,,,,t.uc.
. o

1 sen.sm vny - <soo epiv.
P~'%.1>.t: .E

/.'

y$e s_g_1 J11.=Ap.
- w? 4 '

m
! ..

g' Q m!! = v;; 2
., pg-m,,.--.-

d - . Q n #7
,

:. Caiibrated sy;

iH~ a a-y.w w n;.1.:.: a .u:::_.. % :2., _. .w.% , .4\. %g%.w..ys.sw4,.m.wmwym. wq:s.mayp., Q- e5~;f.1
-

.

gx| ,

, r km wmu . n,mu7 wmg a.,me,, n,,me , n,mm. o r-

**
. . .-

r
- _ - - - _ - - - _ _ _ - _



_
.- . - _ =- _ . _ =..

..

268

cam,"cg., We ~%y ' Ji/m? +in .ik[ h ih [ q .,w ,c w s , c k n o ., v m' h ,,iii[$i klh NiN f! fn
w ,,s,u.a = sas .cs:ni. .m&w. u..- w:c% i %k. &wk. 'W ytk M' d*n' Woh'*k'j_QW . g,-&-(Thu i=hS Q tith. ,[s

s p h r , w :,. w m 2 . c a a . n u. z
. < ,, - m .a = s . - n .:. m e g"$" \

i

|-Q
hN. '

00006'7 M[;h 9 *)p, si ] w/-
" * " ' - c:m. t-

. %./y% (m.
' EV h 8

. ,

\ h- . . . - a= = * - w " Si 6 -Cett. No.
--

I /o -./ 4 -r /' s- e -c- e. .oaiev 4 r(*' .
.

-
-

'.w' ;f- -:- Qi_ f. n ,q g z,~' -

< ~ [r.1tT. Certificate of Calibration e. w. g w N,.% fs ' .'
n-:<

.9. .e. .
E- !

. . .. x %.:. y*v .t - s. ' .q srvsc*, .:. .y

\v'Q
}x

+ ~ ~ .
- .

.

' ~'
'

V. kanufacturer ..NONEYM/CLf Model ISSS" VISE [ O A*h 5'A' ; .r}J,j S. [./J M AT81 '-

kC1 Asset No: SIN

bE ihis-is tolertify that the AEOAdfA described atbve IEas'been bdM g

((y[[ f'i'32
'

- calibrated by SDRC Instrumentation Services per procedure h 64 ***W M. @ O~7 2+ g.d -% se - using the references listed below and has cuen found to be withinh 112.,. 3
[ ~' . $i, "g/.)k g '' J g/the tolerance specified. -; ~.:..,

~. 's.I; . e. /
# ' .4 ,, p. .

1.ast Cat Date-
- m. ' 2 F J.,~@ s-.#g.s,3 -Certified References Used

.

t~ wi,

._ ' *!. -~} \
.

. iki m.m._ siwA s/9 7.o9 4 e=3 '' .
'

(. '*
'4 + , = _ .

. , V," g ..
. - . ,

a
' q ~ Kj.,.y _

-i

'_ f .- . - ~~ - .,

Y,_ fj#p 3 rrfi, * '

T, .[q ' ._

~ . ., ,
'r . ..

$. .; -

n; p.

,I"i, 4 Channel | Frequency |-
.

Ref. Input " . - Output .% Error
ft..o.3 9<-

A -w .. _ -

a f,g.'.. {.-
*

-

- ["+ W '' ' R. .. * 1//.s if 0 A BER A G"CA"It/E"A' NEWWhM PM7 Dry' - nd . .' - .. p.%g **""
-

- .o u -w . .- . . .- ..

~ .

.
-

2 ; .a ~. ..
. . - -

. :c;$a-
.e$>p - lo-to I !. ALL ci.MnNGm-CA.ftKG3 Af CO,o R 7-

. ' 9.e .
-

s R

uio ineuse)Ms.$ 'Aiu@issis in Jint.sss.e4 wnd &.. .-
-'- ;

' (,U UEFhqw.?...?
.

Fifp-A .

~ c:.1W. .. ~ - - .

.- .

9 ,y
--.

$ .y un',. cAi. pnr i
e* 1ith+YMN. .ED CN #sns r 3,

.. . _- - i ~bc:: .

*

: . /E5/s m2 ' SU' OPT't ON A. r' -

,p av. . ..

*,

' Y. S ~T"I Of All | WN $

' . ' . $'

*h ''. .- ,

m A( e.(w=se:
. .

.. .., ..4 n
y, .

.n
=

- - - M

h .l 4 @i.'-
t g, 2 g,-

2ger
fif h|QQ'

. ;

5

y+A 4,;,;~f/
|

.

s* 2 m, . n * w $.-
.

'

,

MP, :'s * 5~
" Q :. .%k.

"[V5
' #|

n ,f Mi &.
_. u f,)1 . ., c . . ..-,a-

. t. -.s n C _. . m "'3
-- .th._ a,* * ,g 33 io.

.
.

'"u. %
.. . , .

4"T*
-r -- -,

9 -
.b' [y, 5 .=~ ~~~ h%,

. . . :.'d pd. 7, b. ,.,l. T': .':v m e wic>.i.e M e .. .Cahbrated By
.E e \g.t. , u =a o o wt. a gj . . ~

* Ef.. . . . _ . : . . . _ : . ._ _. t * ' . .(: , . gg/...,,....,,....,..y...,s. n. ,) 6- -

, , - . ... ,. . . .................,,,.m.c,

......j.___zt..__.._.
.'~ ...... . . ' ...,

.:

, e ,. [ .::,,m w,'' h % %*'d*n. ,,mu.%.. ['m' n.d., *,/.N D" E'" '' -
Ys ...

\

$==>%. n.,$ h ,. m..,,I Y uma*,. D ,. w*.
..n3',3

;.- c.
.

I' ..
#

.. f
. .

umn .n nb~.. w.w .. ,.

;,

h

||
,
h ~:qf .'- j S



- _ _ _ _ - _

269

' n .q'?{!.SU.g?**5**M*X*M*50?t*St**C?**St!M*J::At*?M?*;Mpt"?i:g?t*?t*?!??**?.??M?t*?t*JtF**/M??*?tStMtM,*7?*P
.

i

y g y gry gug y y g y g!M-MIM E M.M.M:M:M M.M..e.M.M!M M M.V.M.25.M.2.t i}try g g g g g, ;g g s(g. g*g g gvg gry g , ,,; gag. y

I-, Ed
D **iAAJA.HMMM.MM A.M.M:M. T-(M ' M
.m .x

'

6 6...*
.. m 3~ .

- .=C WA
. 23. v bli

.

?M -1 62'

MI.

rs e4.

00 W3i

n!! Certifit' ate of Calibration - $2
-@g DJ

#2
; !@33 We. certify that the equipment listed below was duly tested and WQj'

)N inspected prior to shipment and met physical and operating specifica- $1ji
O. ' :-

tions published by the manufacturer (s).-8 '

. : ,

Electro Rent's primary and secondary standards are traceable to the'

', lr*2c
National Bureau of Standards. - :$wi

.--

' * --

-
<

A/132/82/ x . :,

~ .

. ' ' '( r/ " - ^ DATE* .

' : - Si
.

M1
,

: .g- MANUFACTUAER MCDEL SERI AL NO. REPCRT NUMBER DUE DATE gg
MiiE

-5@33 HON 1858 4949 M3638 s/12/83 gj:.
wm w:-

.

_ tw
r - Eo e~ i.

,
.

l Tc_3 .' .J.
I

g *

| .s. Q .

N b3i-- .

'

i4 85
'

. f& f

is Ei

E]i
itW

Ni-ih
'

M-.S|

| [37
. ir.S.a .Jr

, en - -

hS MI

EC3 $"4*

;

h ,

:.9 t.S.:.--
.

~ WM.. S
:S :c?l'

. ol'ti#
.9 +W:*

7- As W ws 9 w".et s f:t s w~.w;s .mn:gggn w:n; ce s;ww s pe pnye-ce gn:,, n u .q .ecw if
1.? N;3:3 N;b N N N;N;3;N N N N 3 3 3 3 NaV3 N; min 3 M 3 3 3 N;3 3 3 V 3 3 N Q i-w; ginX g;gs;g Wig:g;g g:Argig;4;s.:gyg;g;gyd:g;g;g;g;g;g;g;g;g;g;4;;.;;.ggum..~.. . . . . ... .... . . .. . . ..... _ . . ..

|
:

. _



. . _ _ _ - . - - . - _ . _ . _ _ . _ . _ ____ ..__

--

_. 270

,

MEGGER, VOLTMETER
.,

1
,

f%

f

f
'

I

m

g .
;

1
,

''I

;
I

r
I 1

).

, .;

I i
i~

' a

"*%

- I' .
)

.

n.

,

I

r -

go .

t

,

~

w

.

I'
.

lI

.

-- - ------ , - . - - _ - -.-7 -----.,,- ,- -,---. , .gn- ---g-- -- 7-
- ---. ---



__

"

|.

~

cm

0 consus:omonmes
] .

*

.

TO:. N. L. Kaestle DATE: 8/12/62
2

FROM: R. J. Eyer

I. SUBJECT: INSTRUMENT ACCURACY

..,

DESCRIPTION: Megger 500 Volt

'' MANUFACTURER: J. G. Eiddle

J

, . .

MODEL: Meg Type
.

'
SERIAL NO.: C 1554526

I,
TEST FRO:h URE LiiD E* 1

e-

l", ELECTRIC OPERATING TEST DEPT.
IDENTIFICATION NO.: T.D. 61.11

r.

I
"

| RATED ACCURACY: 1% of scale legnth
I f

|

This is to certify that:

|I
|

The accuracy of this instrument has been verified under'

the conditions stated above with standards traceable to
the National Bureau of Standards. Evidence of traceability
is on file at our Laboratory.

,

l
| O |

*

a

TESTED BY:
' / b/1 ['

|I- / '

(-

.

THE CINCINHATI GAS & ELECTRIC COMPANY
,3 The Union Light. Heat end Power Company
g- Lawrenceburg Ges Comp =ny
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August 19, 1982
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.J

' Mr. David Parker
I,J; Nuclear Engineering Department

Cincinaati Gas & Electric
U.S. Route 52, P.O. Box 201
Moscow, Ohio 45153

Subject: . Cincinnati Gas & Electric Testing of 5600 Motor Control Centers
- -

Dear Mr. Parker:

-- I am happy to hear that the testing was successful and went as well as it did.
I am looking forwari to receiving the draf t test report for Gould's comments

~ and review. In our ? hone conversation we discussed the chatter during transi-
tion, i.e., change from de-energized to energized conditions. With any electro-

-_

mechanical device there will be a substantial amount of bounce. This is
Ii described as primary and secondary bounce on contactors. When one monitors

the contactors with a low voltage DC source, as the contacts close there is -

an impact and impulse condition. This causes the contactors to. bounce; hence,
! an interruption of the DC monitoring circuit. Immediately thereaf ter the;

j armature closes and the same phenomena will be repeated and an interruption
! of the DC circuit. The duration of this bounce depends on the size, dynamics,q

etc. It is not uncommon to see bounce times in the neighborhood of 3, 5, 10,
- and 15 milliseconds. In addition, since a low voltage DC source is being used,

i.e., ten volts or lower, there is an additional condition. This condition is
the overcoming of the resistive film on the silver contacts. The point being,

..
eventhough the contacts are closed there is not sufficient voltage to break
down the resistive film f or conducting. This condition occurs on new contects

( mostly or used contacts sitting at rest for some time. Both the aforementioned
.

| conditions, bounce and resistive film, can cause contact chatter simulation
during a seismic test. Please note that in actual operation at full voltage,

e.g., 480 volts AC, this condition goes away or is reduced substantially.
Please understand that this situation is not an adnomalty, but a normal

I- occurance to motor control equipment.

| This, I believe, should answer your questions and Gould will se h k k h rd
! to receiving the test report draft. ''~~ " J....

'' ~~~7
g,

Very truly yours 2 og:

! ;6- i j

| , '% ' ! -

| . Eric E e lein, Jr.

_,

Manager, Engineering Systems
, ,

GEH/nm 4
j

-- cc: P. W. Higgins, Gould f
, , 14
IRETURN TU | !

'I- j nLE NJ. | I
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