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Distribution of questionnalres includes a CEl company-wide
circulation. It has been requested that employees document the effects
at their places of resi. . nce and to describe the fel: perception by
family or friends present there during the occurrence of the
earthquake. in addition, other Cleveland Electric staff have been in
contact with area town officlals including police, fire or emergency
personnel, and bullding inspectoirs to provide documentation of damage,

if any, from their respective towns.

Personnel of Weston Geophysical Corporation have conducted personal
interviews on perception and other effects of the earthquake in the
eplicentral region. Questionnaires have been distributed at
establishments such as flre departmerts, grocerv stores, schools, etc,
with instructions to distribute these to persons in the town to recover
information on the range of effects 1| the towns nearer to the

earthquake epicenter.

weston Geophysical has received approximately 100 comp leted
questionnalres. A preliminary evaluation of a small fraction of these
questionnaires Indicates that the earthquake 1is properly rated as an
intensity VI although a few instances of damage could be rated as high
a8 VII on the discrete Modified MmMercalll Scals Maximum observed o1
reported ffects include instances of damaged chluney: above the
roof-1ine, cracks in concrete and cinder block walls, cracked or fallen
plaster, and few broken window: Some disturbance:r of well- water have
al s been reported Formal presentation of intensity analy:s

including map presentations are forthcoming,
DESCRIPTIONS OF SELECTED STOP LOCATIONS
During the progran ) geologl reconnalssance and felt intensity

investigation weiton Geophysical personnel visited areas of previous

PSAR/FSAR investligation: as well as others The yellow outline on

"\JHO‘ i Tepresent both road and on- foot traverase:s conducted !»"/ Yeston

geologists LocCq ons of ) these "selected stop locations
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are identified on Figure 1; each location has been as: igned a stop
letter A through N. Observations at each are described in
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Phelps Creek - Bedrock-floorel Stream

Extensive outcrop along Phelps Creek showed no evidence of recent
tectoni deformation. Three minor rock slides were observed on
oversteepened stream bank: Long linear joints and fractures
eam showed no evidence of recent offset Jales
Iipping and

asionally ripple-marked

by normal depositional ITOCeSSe! in a
Y i

two miles
There was

Prominent ijoint
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ind the Bedford
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than 200 yard n east side of road,

slumping However, slumping 1 very

stable [Photograph 6]
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faulting
fault motion.
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No significant tectoni structures were
overlying surficial deposits

observed 1in bedrock

NO unusual joint orientations were observed

| umg falls were locally observed on steep slope

dercut stream banks, whi may be attributed
weathoering or secondary ground motion

:
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PHOTOGRAPH #4 - Callow Road / Girdled Road
stream outcrop. Joint face N20E

PHOTOGRAPH #5 ~ Callow Road




PHOTOGRAPH +6 PHOTOGRAPH #7

Alyworth Creek, soil slump and jointing N63W.
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ATTACHMENT 3

Equipment Seismic Qualification Evaluatica

Introduction

The 19686 Ohio earthquake has short duration, high frequency, low
velocity, emall dieplacement, and no engineering significance on
structures and equipment. The recorded spectra have peak
accelerations at 20 Hs. It {s the objective of this report to
quantify the deeign adequacy of the active equipment.

Method of Sclccttg‘ lguig!!nt

There are four sets of recorded rasponse spectra at the following

locationa:

l. Reactor Building Mat elevation 574'-10"
2. Resctor Building Platform Elevetion 630'
3. Containment Vessel elevation 686'

4. Auxiliary Building Mat elevaticn 568'

There ir no equipment at location 1 because of the suppression pool.
At the Reactur Building 630' and 686" elevations, the single records
available at each location may be biased by secondary effacts of
adjacent equipment on the building response. The Auxiliary Building
Mat elevation 568' has two seismic instruments wvhich provided
confirmation of the measurad response. Thus, the location selected
for comparison i{s at Auxiliary Building Mat elevation S68',

Method of Margine Qualtification

The envelope of Engdahl/PSR-1200 ins*rument No. D51-R180 & DS1-R190
records were used as t1ecorded spicira. The highest fraquency on the
record ie at 25.4 Hz. The epectra are extended to ZPA values as
recorded by Engdahl/PAR-400 instrument No. D51-R120 & DS1-R140 at 40
Hz and ae shown in Pigures 1, 2, & 3. The peaks of 2% damping
spectra were reduced by 122 to abtain the peaks of 3% damping
épectra. The 12X reduction came from the ratio of 2% and 2 epectra
of Kinemetrice/SMA-3 {netruments.



The

complete set of active Components a8 shown in the attached Table

I are used in the margin study as follows:

l.

2.

3.

Instrument Racke

These racks were {fied by testing. The testing respcnuse
Spectra far exceed the recorded spectra. An example of the
comparisun is shown in Figure 4.

Pressure Transmitters & Flow Transmitters
%

The recorded spectra were amplified to represent the transmitter
locations laeide the racks. The test response spectra also
envelop the amplified recorded spect:a. An exanple of the
comparison 1{e shown in Figure 5.

nggc & Motors

These pumps and motors are G.E. equipment and were qualfied by
analyses. These analyses were re-rur with recordad spectra as
input. It wae found that when the effects of the earthquake
ioads were combined with piping nozzle loads and maximum
operating loads the equipment was within the design allowable
Streeses. A dynamic finite element enalysis of each plece of
equipment was performed using the response spectra method. The
SAP finite element program was used for these dynamic models.
The earthquake loads derived from the dynamic modeling were
combined with previously determined static loads such as piping
nozzle loads, deadweight, maximum operating pressure, and pump
operating loads.

These estatic and dynamic loads were combined at critical
locations to determine resulting stresses, loads, accelerations,
and displacements. It was found that at moet locations total
loads were increased over those in previous qualification
analyses, however, at all locaticus critical parameters were
below the allowables as shown in Table 2. Thus the original

design 1s mcre than adequate to eccomodate this 1986 Ohio
earthquake.



1v.

Margine of Other Equipment

Although the above comparisons were made at the foundation laevel of
the Auxiliary Building, @quipment and components at othar locations
have adequate design capability to accomodate the 1986 Ohio
earthquake for the following reasons:

l. The typical compsarisons of test response epectra against the

2.

3.

4.

5.

6.

Tecorded reespoase spectra indicate ample margine, as shown {n

Figures « & 5.

The analyzed pump and motor have & natural frequency at 18.7 Hz
which is in resonance with the peak region of the recorded
Tesponse spectra after 15X brosdening. This resonance results in
the most critical comparison in terms of the resulting stresses.

The floor response spectrs have higher peak valuee at upper
elevations when the building response 18 dominated by the
fundamental mode. The mode corresponding to the 20 Hz peak
wessured in the earthquake 1¢ not a fundamental mode. The floor
response opectra at upper elevations are not significantly higher
than those at lower elevatioas for high frequency content

earthquakes.

BWR 6 equipment and components are over-qualified in the high
frequency region because of the conservative assumptions of
simultaneous occurence of geismic and hydrodynamic loads.

The mejority of the equipment was qualified by the vendors for
the generic applications, enveloping much higher SSE velues for
other sites,

Margin studies for other plants, e.g. V.C. Summer, demonstrated
sufficient margine in the high frequency region., The average
margin between seismic response spectra and qualification
response spectra wae a factor of approximately 2.5.



V.

The quantification of qualification margine of other active
components will be & part of the confirmatory program. The applicant
vill provide the scope and schedule of the confirmatory program with
the NRC staff by March 10, 1986.

Further Eveluatione

To further demonetrate the adequacy of equipment se..aul: dewign
capability, an evaluation was completed at the equipment located at
approximately 686' elevation at the containment vessel. As
previously stated, the recorded seismic dsta available at this
location may be biased by secondary effects of adjacent equipment on
the building response (in thie case, the poesibility of movement of
the polar crane). Nonetheless, equipment located at this upper
elevation wac reviewed to identify the critical active components for
equipment qualification compariscns to the recorded #+=,

The components selected were the purge and vacuum relief system
containment isolation valves and actuator asseudblies. Since the
valves and motcr operators are Supported from the piping eystems, the
response at the valvee 1s modified by the piping sytem. There is a
short length of piping for the purge aystem (Ml4) and the fundamental
frequency at the system is at 41.6 Hz. At this high frequency, the
accelerations are comparable between the recorded spectra and the
deeign epectra. Similarly, for the vacuum relief system (M17) the
fundamental frequency is at 32 Hz. In this case, the combined
Fesponse spectrum velue at this elevation envelops the recorded
spectirum value.

As shown in the attached Table 3, the acceleration at the valve
asseumbly as deterained by the piping analysis for both the Ml4 and
Ml7 systems bounds the recorded data at this fundamental frequency.
The resultant acceleration at the valve associatad with the recorded
earthquake are well within the qualifications of the valve and
actuator which were determined by analysis and/or testing. Thus, the
qualificacion of the valvee and actuators envelops the estimated
accelerations based on the recorded data as demonstrated in the

comparison based on fundamental frequenciaes.



vtl

In eddition, the following active components were picked to compare
qualification spectra with estimated floor response spectra for other
types of equipment in different buildings at different elevations

than evaluated above.

a. 4,16 KV Metal Cled Switchgear at Control Complex elevation 620",
Brown Boveri Electrical Industries Model No. SHK-350, GAI MPL No.

IR22 8006, 1R22 $007, 1R22 S009.

b. MSIV Leakage Control System Blower at Auxiliary Building elevation
620", Generla Electric/LOMPOC Model Ne. 2Ch-6-041~1U, GAI MPL No.
lE21-C0001, 1E21-C0002B, 1E32-CO002F

¢+ Recirculation Pump Trip Control Switchgear st Intermediate
Building elevation 620', General Electric Model No. Power/VAC,GAl

MPL No. 1R22-50012, 1R22-S0013, 1R22-80014, 1R22-80015.

The estimated spectrs ware based on the recorded spectra at the
Auxiliary Building foundation, modified to reflect the predicted
azplification ratio of the Reactor Building. The estimated spectra
versus the testing response spectra at proper elevations are as shown
in Pigures 6, 7 and 8. These comparidons indicate ample margin to
accommodate this recorded earthquake.

Conclusion

The recorded spectra of the 1986 Ohio earthquake were used i(n
comparieon with original testing spectra or used in e alyees. The
results of the comparieon and analyses indicated the original design
vas more than adequate to accomodate the 1986 Ohio earthquake, In
addition, the original design at other locations also hae adequate

design capability.



TABLE |

EQUIPMENT LIST AT AUXILIARY BUILDING ELEVATION 568'

1H22P0001 LPCS
1622P0017 RCIC
1H22P0018 RHR
1H22P0021 RHR
IR22P005S RHR

1C51N0001
1E12K0007A, B
1E12N0015A,8,C
LEI2NOO26A,8
121280028
1E12N00504, B
IE12N00S 1A, B
1E12N00524A, B, C
1E12N00SS5A, B, C
1E12N0056A,8,C
IE12N0058 ¢
1E21N0003
1E21N0050
1E21N00S1
1E21N0052
1E2180053
1E21N0054
1E3INOO7SA
1E31NOO77A
1E31N00834A, B
1E31N0003
1ES1N00SO
1ESINOOS |
1E51B0053
LES1NOOSSA,B,E, F
1ESINOOSSA, E

1E12C002A RHR
1E12C0028 RHR
1E12C002C RHR
1E2]C001 LPCS
1B22C001 HPCS

Instrument Rack
instrument Rack
i{nstrument Rack
Instrument Rack
Instrument Rack

A
B
c

Differential Press Transaitter
Differential Press Transmitter

Differential Press Tranemitter

Pressure Transmitter
Pressure Transmitter
Pressure Transaitter
Pressure Transmitter

Differential Press Transaitter

Pressure Trunsmitter
Pressure Transmitter
Pressure Transmitter
Pressure Transaitter
Pressure Traneamitter
Pressure Transmi‘ter
Pressure Transmitter
Pressure Tranemitcer
Pressure Transmitter
Pressure Transmitter
Pressure Transmitter
Pressure Tranemitter

Differentisl Press Transmitter

Pressure Transmitter

Differential Precs Transsitter

Pressure Trangmitter
Pressure Transmitter
Pressure Transaitter

Pump & Motor
Pump & Motor
Pump & Motor
Pump & Motor
Pump & Motor



1.

2.

3.

4.

3.

6.

7.

9.

10.

11.

12,

13.

Critical Locations

Stress Evaluation
“

Suction barrell shell at max.
location

Discharge head shell adjacent disc.

and suct. nozzles (Suct. Disch)

Discharge tee adjacent to disc head
cover, disc support ribs or tee June,

Puap top case, serias case, &
firet stage case at gin. section

Sucticn barrel head/pin interface
(RHR & LPCS only)

Discharge column (RHR & LPCS only
(due to rib)

Discharge column f1.nge & bolting
(RER & LPC only) i

Discharge head flanja & bolting
threal engagement °

Pump top case, series case, and
firet etage case flanges & bolting
threed engagement

Suction barrel mounting flange
an¢ bolting

» Motor bolting, thread engagement

»

Motor stand at cover plate and
at windows

Poundation bolting

TAR'E 2

Pcrt! LPCS
Stress Strese
Ratio Ratio

(new)
0.279 0.283
0.588 0.651
0.413 0,466
0.880 (.881
0.486 0.486
0.486 0,486
0.266 0,267
0.033 0,009
0.153 0.222
0.822 0,824
0.636 0.648
0.890 0.921
0.446 0,533
0.856 0.866
0.863 0.8863
0.908 0.958
0.538 0.643
0.053 0.136
0.039 0.073
0.299 0.747
0.132 0.170

0.056

0.063

Perry RHR Perry MPCS
Stress Stress Stress Stress
Ratio Ratio Ratio Ration

(new) (new)
0.522 0.524 0.288 0.289
0.885 0.961 0.361 0.380
0.806 0.871 0.420 0.43
0.7643 0.75¢ 0.759 0.758
0.309 0.30° «-- —-—
0.293 0.293 0,765 0.765
00309 00309 e ———"
0.C50 0,089 N/A N/A
0.165 0.220 N/A N/A
0.576 0.650 N/A N/A
0.473 0.473 N/A N/A
0.918 0.974 N/A N/A
0.731 0.988 0.493 0.529
0.822 0.854 0.698 0.789
0.752 0.770 0.998 0.798
00766 00806 — i
0.975 0.908 0.598 0.641
0.075 0.200 0.149 0.220
0.035 0.065 0.037 0.049
0.437 0.267 0.29¢ 0.578
0.297 0.473 0.219 0.246
0.160 0.191 0.088 0,093



Streass Evaluation

14,

5.

16,

17.
18,

19.

21.

22.

23,

24,

26,

27.

28,

Discharge support rid

Seismic support ribs

Pump shaft bearings at max
load location

Pump shaft

Saall piping (as epplicable)

Heat exchanger bolts (RWR pump only)
Load Evaluation

R ey

Interface load at pin &/or support
(as supplied)

Vertical thruet load on motor Mom dowu

i

Acceleration at top motor bearing

Displacement Evaluation

Relative horizontal displaceament
impeller and bowl

H
y

Relative vertical displacement
between first Stage impeller & bowl

Relative horizontal displacement
shaft & asachanical sesl

Relative vertical displacement
between shaft & mechanical seal

Separation between operating speed
& systeu resonant frequencies (diep.
sssuzming coincident freq)

Relative displacement between
shaft 4 throttle bushing

TABLE 2

Perry LPCS
Stress Stress
Ratio Ratio

(new)

0.722 0.759
0.116 0.131
0.089 0.212
0.029 0.061
0.307 0.308
0.459 0.461
N/A N/A
0.254 0.493
0.922 0.816
0.250 0.000
0.194 0.467
0.154 0.024
0.661 0.172
0.048 0.044
0.175 0.432
0.020 0,019
0.343 0.343
0.524 0.198

Perry RMR Perry MPCS
Stress Stress Stress Stress
Ratio Ratio Ratio Ration

(new) (new)
0.712 0.844 0.119 0.120
0.165 0.202 0.879 0.912
0.115 0.206 0,133 0.128
0.391 0.218 0.37 0.370
0.273 0.273 0.1267 0.29%
0.459 0,505 0.227 0.227
0.0n1 0.001 N/A N/A
0.470 0.615 0.559 0.592
0.960 0.960 0,939 0.939
0.305 0.305 0.770 0.770
0.234 0.523 0.22 0.283
0.139 0.070 0.128 0.019
0.636 0.298 0.075 0.104
0.063 0.063 0.031 0.025
0.185 0.447 0.404 0.584
0.N26 0.026 0.04 0,035
0.343 0.343 0.343 0.343
0.663 0.307 0.753 0.242



TABLE

CONTAINMENT VALVES AND ACTUATORS COMPARISON DATA

EXTRAPOLATED
SPECTRUM VALVE
NATURAL DESIGN ACTUATOR VALVE
FREQUENCY OF O SPECTRUM Yasvs o Sien Accwgglou QUALIFICATION | QUALIFICATION
PIPLIG SYSTEM | e ake | ACCELERATION AECORDRD ACCELERATION | ACCELERATION
EARTHQUAKE
Purge Valves (42" Henry Pratt)
of M 14 System with Bettis NS 055 048 0.63 072 14 30
Pneumatic Actuator 416 Hz EW 018 048 048 0.18 15 30
MPL Nos M14-7040 vV 030 0.28 054 0.58 057 30
M14-F090 SRSS 094 SRSS 213 SRSS 5.2
Model No. T-420-SR2
Vacuum Relief Valve (24
Henry Pratt) of M17 System NS 1.76 194 074 0.67 0.74 50
with Limit Torque Actuator 32 Mz EW 046 194 073 0.17 073 so
MPL Nos. M17-F015 vV 050 073 053 036 053 50
M17-£025 SRSS 080 SRSS 117 SRSS 87
M17-F035
M17-F045
Model No. SMB-0015-H38C
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Suppression Pool Level Instrumentation

As noted in Section J of the Seismic Event Evaluation Report an indicated
1=1/2 inch increase in suppression pool level wase being investigated. It was
tound that this {ncresse was due to the discharge of air that had been
Proviously trapped in the sensing line for the traneaitters. Appropriate
corrective measures are being taken to prevent this situstion in the future.

CEI has performed an snalyeis of the sarthquake and how it should have affected
the Rosemount differential transmitters. We have found that the evant was
within the environmental qualification of the instrument, and that they
responded as expected. This evaluation is substantiated in that there were no
other instruments other than the suppression pool level that showed an abnormal
indicetion during or after the event. No other recorders or differential
pressure instruments were observed to exhibit similar or any other snomalies.

The actual level of the suppression pool was surveyed, and the results show
that all of the fnetruments are currently indicating approximately thirteen
sixteenths fnch (13/16") lower than actual level. The instruments did have a
3/8-3/4 tach positive szero offset which make the instruments sensing actually
about an iach to inch and one half (1=1/27) lower than actual level. This
difference 1is most likely due to some smount of air still being entrapped in
the sensing lines. The air entrapment was due to incomplete filling and
venting of the existing lines from the sensing tap to the inetrument.,

Propar techniques will be described in the procedure for refilling the sensing
line to ensure proper filling of these lines any time they are drained. This
system will be modified by the addition of high point vent in the lines to
facilitate proper filiing and thus prevent air from being trapped in the
future. ™his modification will be completed by the first refueling outege.
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PROPOSED RELOCATION OF SEISMIC INSTRUMENT #DS1-Ri70

Reference: U.8. NRC Regulatory Guide 1.12, "Instrumentation for Earthquakes”,
Revisonse 1 - April, 1974

Discussion:

Selenic inatrumentation requirements for Nuclear Power Plants are specified by
the referenced Regulatory Guide. The subject seismic instrument (D51-R170) as
located on the 630' platform iaside drywell of the Reactor Building 1s intended
L0 satisfy Item C.l.c.l of Regulatory Cuide 1.12. 1In specific, this itew
states..."one triaxial response-spectrum recorder capable of measuring both
horizontal motious and the vertical motion should be provided at ... & selectad
location on the reactor equipment or piping supports.”

Instrument D51-R170 satisfied this requirement in that it {s attached to
platform etructural steel directly adjacent to a pipe support of the RHR piping
system. Due to multiple other attachments to the same placform steel in the
imnediate ares of instrument DS51-R170, eignificant seismic interaction 1s
possible thus rendering interpretetion of seismic traces on the instrument
extremaly difffcult. It is thus desirable to relocate DSI10R170 to a location
vhich aides recorded data analysis. This is coneistent with Section B of
Regulatory Guide 1.12 which states in part..."It {s desirable that these strong
motion accelerogiaphs be located so as to facilitate the engineering analyeis

of the recorded traces following an earthquake.

Proposed Relocation

Iastrument D51-R170 will be relocated to a rigid bracket attached directly to
the outside surface of the Biological Shield Wall of the Reactor Building. The
instrument will be located adjacent to a pipe support on a syetem such as the
Feedwater or Reactor Recirculatiom piping. The relocated position will still
satisfy Item C.l.c.l of the Regulatory Guide 1.12 but will enhance engineering
analysis of say recorded data since the possibility of seismic interaction
between structure and attached components is greatly reduced.

PROPOSED REVISION TO FSAR IABLE 3.7~14
S —————————— e ————————————————.

As part of our post earthquake evaluation, the setpoints of the triaxial
Fesponse spectrum recorder, (Instrument No. D57-R160), were reviewed. As a
result of this review, the PSAR Table 3.7-<14 list of setpoints is being revised
to show the corresponding frequency and the appropriste two-thirde of OBE and
OBE design spectrum values that i{lluminate the saber and red light control rooe
indicators. Attached is a revieed table.



TABLE 3.7-14

SETPOINTS OF THE TRIAXIAL RESPONSE SPECTRUM RECORDEN’

Horizontal Axis Verticel Axis

Setpotnt Valus (g) Setpotnt Valve (g)
Ereq.(CPS) Amber Signa1® Red Signal®  Freq.(CPS) Asber Sigel® Red Signar®

2.0 «23 .35 2.0 A4 21
2.5 28 42 2.5 A7 «26
3.2 «29 Sk 3.2 21 «31
4.0 «27 40 4.0 .23 35
5.0 «23 .35 5.0 .26 .39
6.4 «23 .35 6.4 .27 )
8.0 .23 «35 8.0 .38 .57
10.1 23 .34 10.1 43 .65
12.7 21 ) 12.7 .37 55
16.0 19 .28 16.0 .19 .29
20.2 .18 .27 20.2 .09 .13
25.4 .08 A2 25.4 .07 KL
NOTE:

1. Instrument No. DS1-R160
2. Two-thirds of OBE
3. OBE
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JANUARY 31, 1986 EARTEQUAKE
SELISMIC EVENT BVALUATION

ERRATA PAGES
Y

Appendix B - Fages attached
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KINEMETYTR | Co

February 19, 1986

e,
Mr. Frank Stead . ‘?}
Cleveland Electric Illuminating Co. &, ‘Ua
Perry Nuclear Power Plant s "4', 2
10 Center Road Ton
Morth Perry, OH 44081 %,

Re: Barthquake Data Report,
Your Requisition No. NED-E-860006

Dear Mr. Stead:

We have made minor revisions to our report entitled
"Strong~Motion Data lofott for the M, 5.0 Earthquake of

1147 B8T, January 31, 986, ’lt:x, oito'. New pages with the
revieions are enclosed and mark ae Revision 1.

. rgzlo sheet; "Pebruary 19, 1986, lovtltonzes * has been
added.

* Page 1; "triaxial® trigger has replaced "vertical® trigger.

* Page 1; & nominal trigger level of *0.01g" has been replaced
by "0.005¢"%, the correct value.

* Page 2; the worde “Compensator” and "Application” were
xisspelled and have been corrected.,

* Page 2; the phrase "at 256 samplec per second” has been
added for clarity.

We have mailed a copy of these pages directly to Mr. Jay E,
811b0t9, Esqg.

Ver uly youres,

E.L. Benuska
Vice President/General Manager

KLBijav
Enclosures

ect Mr. Jay B. Silberg
Shaw, Pittman, Potts & Trowbridge
1800 M Street, N.w.
Washington, DC 20036

KINEMETRICE SYSTEMS, TWO TWENTY TwoO VISTA AVENUE, PASADENA. CA. 91107 . (213) 798
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for

Cleveland Electric Illuminating Coapany
Requisition No. NED-E-860006

by

Kinemetrice/Bystems
222 Vista Ave.
Pasadena, CA 91107
Sales Order C-K6028
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1.0 INTRODUCTION

On January 31, 1986, a (M, 5.0) 1ocal earthquake was recorded by
the strong-motion instr ntation at Perry Nuclear Power Plant,
Perry, Ohio. The PM analog magnetic tape cassette records from
two Kinemetrics Model SMA-3 AcCelerographs were retrieved from
the instruments and provided to Kinemetrics for analysis.

Thies report describes the proceseing of these strong-motion
records and presents the results. Included are the uncorrected
Accelerograms, corrected acceleration, velocity and displacement
time series, and response spectra.

2.0 INSTRUMENTATION

2.1 Model SMA-3 Accelerograph

The 5MA-3 is a multi-channel, centralized recording, PM analog
magnetic tape accelerograph system designed to detect and record
Btrong local earthquakes and record the three orthogonal
acceleration signals on Cassette tape. The SMA-3 remains in a
-tnndb¥ mode until its triaxisl trlgro: detects an earthgquake.
The trigger then actuates recording in less than .10 seconds.

The force balance acCelerometers in the SMA-3 have a nominal
natural frequency of 50 Bg and damping of 65% critical,
p:ovtdtng flat (-3dB) response from DC to 50 Hz. The nominal
sensitivity of each of the three channels is 2.5 volts/g with a
full scale response of 1.0g. The dynamic range of the
uccoluoanh is nominally 40 4B, giving it a resolution of
approximately .0lg.

The trigger in the SMA-3 has a flat (-34p) response from 1 to 10
Bz and a nominal trigger level of 0.005¢g.

Power is supplied to the SMA-3 by internal rechargeable

batteries. These batteries are kept in a charged state by 120
VAC line power.



2.2 Calibration Data

The three Model SMA-3 accelerographs which recorded the event
were factory calibrated in January, 1985, and the sensors were
recalibrated for sensitivity by the Perry NPP personnel in
December of 1985. These most current calibration data are given
in Table 1 below.

Sens., Nat. Preq.. Damping

Ser, No. Channel _Hz
165-1 long 2.4 52.3 65
tran 2.4% 53.7 65
vert 2.47 50.6 64
165-2 long 2.48 52.6 67
tran 2.40 52.2 72
vert 2.65 50.5 (1]

TABLE 1: Calibration Data

3.0 DATA PROCESSING

Data from the Model SMA-3 accelerographs were played back using
& Kinemetrics Model SMP-1 Playback Bystem through a Data
Compensator, digitized ueing & Kinemetrics Model DDS-1105 Digital
Data System and processed as described in Kinemetrics'
Application Note No. 7 “Conditioning and Correction of Strong
Motion Data on Analog Magnetic Tapes®, appended to this report.

3.1 Digitigzation

The magnetic tapes were digitized ueing the DD5-1105. The 1024
Hertz FM time reference recorded on channel 4 of the Caspette is
output from the SMP-1 and divided down by four (256 Hz 2
deviation) and used as the tiring signal for the digital
cocnversion time interval. The multiplexed uncorrected time
6eries are written on 9-track computer~-compatible tape at 256
samples per second.

A

A\
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