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CONFIRMATORY ACTION LETTER

UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION 111
799 ROOSEVELT ROAD
GLEN ELLYN, ILLINOIS 60137

Docket No. 50-440
Docket No. 50-441

The Cleveland Electric Il1luminating
Company
ATTN: Mr. Murray R. Edelman
Vice President
Nuclear Group
Post Office Box 5000
Cleveland, OH 44101

Gentlemen:

This letter confirms the telephone conversation between Dr. C. J. Paperielio
of this office and yourself on January 31, 1986, related to the seismic event
that occurred on January 31, 1986, in the vicinity of the Perry Nuclear Plant.
It is our understanding, with regard to this matter, that you will:

1. Conduct a thorough review to determine if the earthquake was within the
Design Basis of the plant (FSAR).

2. ldentify any damage as a result of this seismic event; determine if that
level of damage was as expected.

3. Determine that all equipment, including snubbers, that actuated during this
event returned to normal operating conditions/positions; identify any
anomalies.

4. ldentify any actions required to complete licensing of the plant related
to this event.

5. Maintain all affected equipment in the "as found" condition. Therefore,
take no action such as removing, repairing or replacing equipment which
would destroy or cause to be lost, any evidence which would be needed tc
investigate this event. Routine maintenance may be performed provided
that no information related to the event is altered or destroyed.

6. Submit a formal report of your findings and conclusions to the NRC Region
111 Office within 30 days.
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The Cleveland Electric I1luminating JAN % 1 1986
Company

Please let us know immediately if your understanding differs from that set out
above.

Sincerely,

James G. Keppler
kegicnal Administrator

cc w/enclosure:

J. J. Waldron, Manager, Perry
Plant Technical Department

M. D. Lyster, Manager, Perry Plant
Operations Department

L. 0. Beck, General Supervising
Engineer, Nuclear Licensing and
Fuel Management Section

DCS/RSB (RIDS)

Licensing Fee Management Branch

Resident Inspector, RIII

Harold W. Kohn, Ohio EPA

Terry J. Lodge, Esgq.

James W. Harris, State of Chio

Robert H. Quillin, Ohio
Department of Health
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THE CLEVELAND ELECTRIC ILLUMINATING COMPANY

PO BOX 5000 - CLEVELAND, OHIO 44101 - TELEPHONE (216) 622-9800 - ILLUMINATING BLDG ~— 55 PUBLIC SQUARE

Serving The Best Location in the Nation

MURRAY R. EDELMAN

VICE PRESIDENT
NUCLEAR

February 12, 1986
PY-CEI/NRR-0437 L

Mr. Harcld R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Perry Nuclear Power Plant
Docket Nos. 50-440; 50-441
Seismic Event Evaluation Report

Dear Mr. Denton:

My letter to you dated February 5, 1986, committed to provide a
report on our response and activities related to the earthquake
which occurred in the vicinity of the Perry Nuclear Power
Plant. Enclosed is the Cleveland Electric Illuminating Company
(CEI) report titled "January 31, 1986 Farthquake-Seismic Event
Evaluation" for the Perry Nuclear Power Plant. This document
has been prepared by CEI and our consultants following a thor-
cugh and detailed assessment of the plant response to the
January 31, 1986 earthquake.

This report demonstrates the appropriateness of the seismic de-
sign for the Perry Nuclear Power Plant. Although this recent
event provides an additional "data point" for historical
seismic event activity, it will not alter any of the design
criteria or licensing basis.

. FEB 20 1985
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Mr. Harold R. Denton
February 12, 1986
Page 2

We believe that this report provides the information necessary
to support the staff's review and we are available to meet with
your staff as necessary. Should you or your staff have any
questions please feel free to call.

Very truly yours,
\
Murray R. Edelman

Vice President
Nuclear Group

cc: Jay Silberg, Esquire
John Stefano
J. Grobe
D. Eisenhut
R. Bernero
W. Butler
G. Lainas
J. Keppler
C. Norelius
C. Paperiello
R. Knop
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CONFIRMATORY ACTION LETTER CAL-RIII-86-01A

FFR 04 1URAH

Docket No. 50-440
Docket No. 50-44]

The Cleveland Electric I1luminating
Company
ATTN: Mr, Murray R. Edelman
Vice President
Nuclear Group
Post Office Box 5000
Cleveland, OH 44101

Gentlemen:

This letter refers to our earlier Confirmatory Action Letter, CAL-RIII-86-01,
dated January 31, 1986. Item 5 of that letter states that all affected
equipment will be maintained in the "as found" condition but allowed routine
maintenance to be performed. As a result of the inspections by our Augmented
Investigation Team (AIT) and the subsequent conversations between the AIT
leader, Dr. C. J. Paperiello, and Mr. M. D. Lyster, of your staff, we are
amending and clarifying Item 5 as follows. It is our understanding, with
regard to this matter, that you will:

1. Maintain all seismic monitoring instrumentation in the "as found"
condition. Take no action such as removing, repairing, calibrating or
replacing instrumentation which would destroy or cause to be lost, any
evidence which would be needed to investigate the event. Maintenance,
surveillance, and calibration will be performed only with the prior
concurrence of NRC Region III management.

2. Resume all other activities including work such as, but not limited to,
maintenance, training, surveillance, operations and calibrations under
the following conditions:

A. A1l off normal conditions identified during these activities will be
documented in accordance with CEI's programs and procedures.

B. Off normal conditions will be evaluated to determine if they were
potentially earthquake related.
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The Cleveland Electric I1luminating 2
Company

C. Equipment identified in an off normal condition will be maintained
"as found" until evaluated. Equipment determined to be potentially
earthquake affected will be maintained in an "as found" condition
until released by the NRC.

D. The NRC will be notified of all off normal potentially earthquake
related conditions within 24 hours.

3. Develop special procedures to implement Item 2.

Please let us know immediately if your understanding differs from that set out
above.

Sincerely,

Original si¢ned by
J=ws G, Koooler

James G. Keppler
Regional Administrator

cc: J. J. Waldron, Manager, Perry

Plant Technical Department

M. D. Lyster, Manager, Perry Plant
Operations Department

L. 0. Beck, General Supervising
Fuel Management Section

DCS/RSB (RIDS)

Licensing Fee Management Branch

kResident Inspector, RIII

Harold W. Kohn, Ohio EPA

Terry J. Lodge, Esq.

James W. Harris, State of Ohio

Robert H. Quillin, Ohio
Department of Health
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changing mounting hardwvare, but not evident on all]l trenamitters,

A trend anelysis shows that after the observed shift, subseguent
recalibretion showed no trend of zero offaet, nor eny common cause
could be identified for the offeet. The factory representatives
did cffer sore cbservetions with respect to the calibration
teachnique used end inestea.lation of the saensing lines.

Calibration Technique - The suppreasion pool level instrumenta are
demsigned auch thet they have a “dry" reference leg, vented to
containment atmosphere, and & wet veriesble leg senaing pool level.
This configuretion requirea the use of a "head tank" on only the
variable saide. A head tenk is used to ellow the inatrument to be
calibrated with water. It ies crucial that the haead tank be it the
same elevation each time the celibretion is performed. The
rethoda to accosplish thia ere for the most part left up to the
technicien with the probable reault being that the reproducibility
of the calibration ias guestionable. Dry celibretion technigques
ceannet be used because not all water can be removed froa the
inatrument, and es & result, en offset would be exparienced. An
additional problem occura in that if the inatrument bypass valve
ie openad, wacer would be admitted to the reference leg. Water in
the raeference Jeg would result in e positive offeet. During the
taking of aa found dete, no water wae observed in the reference
leg. Additionally, it is relatively inmposaible to cause wataer to
enter both reference lega at the same time, unlese the containment
ia flooded to above the 674.0 foot elevation.

When calibreting with one head tank, extreme cere muat be cbaerved
when adjusting the elavation of the tank. The current procedure

{g to match the elevation of the head tank with the center of the
vent screw on the transsitter. If the tank is above the center
line, & negative offset will occur, end below the center will
result in a positive offeet. It should be noted that there ie no \
mounting mechanism currently provided to elign and hold the '
position of the head tank aasasembly during celibration.

Trans i Hew
5' WAY
Valve 75 Press
r
Souvce.
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Sensing Line Inatallation - The seneing linees for the narrow range
transamitters are extremely long as compared with the wide range.
There are mevera)] high pointa that have inatalled. There are at
least three high pointe in common with both nerrow and wide range
transmitters, but only one of these points is vented. The
auppreasion pool transmitters hed been filled and vented after the
suppression pool cutage, epproximately two weeks prior to the

current program doea not require a tormel procedure

event . Our
plant. There are

for f£illing and venting every instrument in the
however, generic Inetrument Maintenance Inastructions (IMI &)
providing methedology for the filling and venting of various typea

of 1nstruments,

It was pr.riously obaserved that the filling and venting ot the
suppression pou. lines waa difficult due to the short section of
three quarter inch pipe followed by & long aection of amall
inatrument lina. The sethod used wams to open the inatrument vent
linee, and allow the water to flow until the veriesble line no
lungesr Bhuwed Bigne of wir. The other high poants would be vented
inh @ mimiler manner. This method does appear to be inadeguate in
that it remains uncertain thet the variable asenaing line may not
be fully vented of all entrspped air due to the low maas fliow rate
of the water through the inatrument lines and vent valves. The
geometry of the esensing lines ia auch that the amount of reaidual
entrepped aiy would be roughly equal in both loops 1n the aection
upstream of the narrow range tap.

Recorder Pen Movement - It haa been observed that when a recorder
pen receives lJittle or no movement, the pen may tend to “atick" 1in
place until a force, auch as a shake or tap, causes the pen
drivers to overcome the slidewire reaistance (friction). At
firat, it waa assumed that thie may have been a ms)or contributing
cause of the obmerved atep increaee. The momentary shake,
combined with the actual momentary change in pool level could have
contributed to the discontinuity of the chart trace. Further
investigation showa that no other active chart recorders ahowad a
aimilar pen movement at the time of the event. Additionally, the
expected satep change would be much lees than observed at the
current gain aetting of the recorder amplifier. It may then be
surmised that the obmerved change in level waa not & result of e

“"atuck' reccorder pen.

Probable Cause

ND&AS ham performed an analyais of the earthquake and how it
ahould have affectad the Rosemount differential transmitters.

They have found that the event wea within the environmental
qualification of the inatrument, and that they reaponded aa
expected, This evaluation is aubsatantiated in that there were no
other ipstrumente other than the suppression pool level that
showed an abnormal indication during or after the event. No other
recorders or differential presaure inatruments were observed to
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exhibit similar or any other snoralies.

Fege S of 8

The actual Jevel of the suppression pool waa veyed, and the
reasults ehow that all 0of the inatruments aere rently indicating
approximately thirteen aixteenths inch (13/16" lowery then actual
level, The inastrumentes do have a 3/68-3/4 inch positive zero

y about an inch
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is expected to still contain some encreappeu
n thie locetion will have equal effact on
narrow renge level channels. Both the A and B
inatrumen yope are installed on a similar mannar.

Assuming \ Lhe eeneing line contained air in the location
leacr i bec ‘ior to the event all of the auppression pool level
inatruments may have baen indicating about two and one half inchea
2 372" lowar than actual pool level. At the time of the
earthquake, the pool was upaet, cauasing a "wave" effect. This
upsel can be Clearly seen on the suppreasion pool level recorder
charts. when the level went romentarily low at the aenaing tap,
there was a momentary vacuum aensed at the end of the pipe tap.
ia Jow preessure cauaed aome of the entrapped air to be pulled
out the end of the pipe, resulting in & restoration of ebout 1 1/2
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KINEMETRICS, INC.
PASADENA, CA
TELECOPY TELEPHONE (B18) 795-0%68

TELECOPY NO: .5 (4
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TELECOPY TELEPHONE TO WHICH THIS MESSAGE SHOULD BE
Sent: (3120 790 5661
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NO. OF SKEETS FOLLOWING THIS PAGE Wi r+een

IF YOU HAVE ANY PROBLEM WITH THIS TELECOPY CONTACT
GIGI M. CRIST AT (818) 795-2220
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NRR TRIP REPCRT FROM
T. Y. Chang

Leon Reiter
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

FEB 2 5 1968

MEMORANDUM FOR: Robert J. Bosnak, Chief
Engineering Issues Branch
DSRO, NRR

Trant*

Frank J. Congel, Chief
Reliability and Risk Assessment Branch
DSRO, NRR

T. Y. Chang, Task Manager
Leon Reiter, Sr. Reliability and Risk Analyst
DSRO, NRR

SUBJECT: REPORT OF QUICK RESPONSE TRIP TO OBSERVE EFFECTS OF THE
NORTHERN OHIO EARTHQUAKE ON THE PERRY NUCLEAR POWER PLANT

Background

An earthquake occurred at 11:48 a.m. on January 31, 1986 near the Perry
Nuclear Power Plant in Northern Ohio. Preliminary information from USGS
indicated that the earthquake had a body-wave magnitude (m_) of 5.0, and the
epicenter is located approximately 12 miles south of the Parry site.

The Perry Plant is a General Electric BWR-6 with a Mark IIl containment. It
is not yet licensed. Nuclear fuel is on site but has not been loaded into
the reactor core. The owner of the plant is Cleveland Electric and
[1luminating Company (CEI). The utility was performing pre-operational tests
and according to CEI, most of the safety related systems were running when
the earthquake occurred. Although Perry is not an operating plant and is not
required to do so, CE] immediately activated the emergency plan in order to
assess facility damage and personnel injuries. No injuries occurred. In
addition, NRC and other relevant federal and local agencies were notified of
this event. The plant was switched to the recovery mode in the afternoon of
January 31, 1986. The recovery organization is shown in enclosure 1. A
detailed walkdown inspection involving about 40, and at times 65, people was
conducted for the whole plant, which covered buildings, equipment,
instrumentation, piping systems, etc. Only minor damage was found (see
preliminary findings below). The inspection was completed at 2:00 a.m. on
February 1, 1986.

An Augmented Inspection Team (AIT) from NRC Region !II and staff from NRR
were sent to the Perry site on the morning of February 1. The team from NRR
consisted of John Stefano (Perry Project Manager), Leon Reiter and T, Y.
Chang (both from DSRO). They left Perry on the evening of February 2. The
Region III group was led by Carl Paperiello (Director of the Region III
Reactor Safety Division). The NRC team held several meetings with the CEl
engineering and licensing staff, the Architect/Engineer (Gilbert Associates),
CEI consultants (Weston Geophysical) and suppliers of the seismic monitoring
instrumentation (Kinemetrics, and Engdahl Enterprises). A 1ist of meeting
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attendees is attached as enclosure 2. The NRC team members reviewed
preliminary seismic recordings and conducted a walk-through inspection of
buildings and equipment.

PRELIMINARY FINDINGS

1. Seismic Records:

The plant had nine sets of seismic monitoring instrumentation on the site
when the earthquake occurred. All but one were operating and recorded the
earthquake. They are of three different types: triaxial time-history
accelerographs (made by Kinemetrics), triaxial peak response spectra
recorders, and triaxial peak accelerographs (both made by Engdahl
Enterprises). A list of these instruments and their locations is attached as
enclosure 3.

There were some difficulties in interpreting data obtained from the Engdahl
peak response recorder. Each of these instruments has 12 tuned reeds, each
tipped with a diamond stylus which makes scratches on a recording plate.
Some of these instruments are wired to annunciators in the control room.
Each annunciator has one set of 12 amber lights and one set of 12 red lights,
with each set of lights marked with the corresponding 12 tuned reed
frequencies. These amber lights and red lights are pre-set to be activated
at FSAR values of 2/3 OBE spectral accelerations and full OBE spectral
accelerations respectively for the corresponding tuned reeds. The recording
plates have been in these instruments for about a year, and spurious
annunications have occurred previously when there were no earthquakes. Paul
Engdahl, President of Engdahl Enterprises, was present at Perry during the
visit and helped interpret the data obtained from the scratched plates.
Enclosure 4 shows the preliminary data from the Engdahl instruments in the
reactor building and tEe auxiliary building as plotted on the FSAR spectra.
The 2% damping spectra curves should be used for comparison since the reeds
have a built-in 2% damping.

There were some concerns about the way the Kinemetrics instruments were
installed at the reactor base mat level. The instruments are not located on
the mat, rather they are positioned on brackets bolted on the containment
wall 9" above the mat. A "ring" test done by Kinemetrics proved that the
brackets are rigia enough to render the data valid.

Partial preliminary time history data obtained from the Kinemetrics
instruments located at the reactor building foundation (575') and on the
containment vessel annulus (682') and the associated response spectra
generated by Kinemetrics are shown in enclosure 5. Note that the grade level
of the plant is at 620',

Enclosures 4 and 5 indicate that there is a strong possibility that both OBE
and SSE design response spectra may have been exceeded in the frequency range
of approximately 16 Hz and above. The design basis for SSE is a Regulatory
Guide 1.60 design response spectra anchored at 0.15g, with the OBE spectra
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anchored at 0.075g. Preliminary data indicated a Zero Period Acceleration
(ZPA) value of 0.18g at the reactor base mat. These recorded data are being
further studied by the NRC and CEI consultants and instrument suppliers.

2. Results of Preliminary Plant Inspection

Damage to the Perry Plant was assessed by CEl and found to be limited to hair
line cracks in rad waste and auxiliary building walls and a pipe flange leak
in a hot water heater in the rad waste building. In most cases CEI was not
able to determine whether or not these cracks were there before the
earthquake. The hot water heater supplies clean non-radiocactive steam to an
evaporator, and the leakage rate was estimated to be about 20 drops per
minute. In addition, a rotating disc type protective relay for the turbine
generators tripped, which in turn caused an auxiliary boiler to trip. Since
the turbine generators were not in operation at the time of the earthquake,
there was no voltage across the relay and, therefore, the rotating disc was
hanging loose there. It tripped due to the earthquake motion which would be
expected. An instrument air compressor tripped; however, one of the three
other instrument/service air compressors in the plant automatically started.
There was also an indication that suppression pocl water level indicators
might have malfunctioned during and after the earthquake. CEI is still
looking into this matter. Seepage of ground water through the junction of
wall and floor and through cracks in the wall was also observed in the rad
waste building after the earthquake. The seepage was not considered severe.

The NRC staff participated in a walk-down of the plant to inspect for damage
and anomalies. The NRC staff walk-down observations are recorded in
enclosure 6.

CONCLUSIONS

1. No damage of any significance was observed at the Perry plant by the NRC
staff during the trip.

2. Based on the preliminary records of seismic monitoring instruments at
the plant, the staff concluded that there is a strong possibility that
the OBE and SSE design response spectra (FSAR values) may have been
exceeded in the frequency range above approximately 16 Hz. It has been
pointed out that the high frequency range of Regulatory Guide 1.60
spectra is not as conservative as the lower frequency range. However,
the records obtained at Perry are still puzzling since the seismic
instrumentation on the containment wall at 682 ?about 107' above base
mat) still shows exceedance of FSAR floor spectra in the frequency range
higher than approximately 16 Hz. One would normally expect that the
responses in the frequency ranges higher than the building fundamental
frequency would be filtered out by the building.

Further analyses and study of the seismic data by CEl staff engineers
and consultants may yield new information on this matter. It should be
kept in mind that response spectra do not present all the information
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about an earthquake. The energy content as a function of fregquency is
better represented by the Power Spectral Density (PSD), which is an
important indicator of damage potential. Another damage potential
indicator is the duration of the earthquake. On both accounts, the
effects of the earthquake on the Perry plant were observed to be
minimal. Normally responses in the high frequency range do not have
much energy content. Furthermore, the peak time history reading at the
base mat lasted for only about one half second.

NRC AND SQUG FOLLOW-UP ACTIONS

l.

cc:

The location, aftershocks and travel mechanism of the earthquake
sequence will have to be examined and compared with previous seismicity
su as to determine if there is any impact upon the adequacy of
assumptions made in the Safety Evaluation Report.

DSRO/NRR had a meeting with representatives of the Division of BWR
Licensing on 2/3/86 to brief them of the findings at Perry. It was
decided that since the investigation of the effects of this earthquake
on Perry is plant-specific, the BWR Licensing Divsion should take the
lead. DSRO will perform an oversight function and provide technical
assistance if needed. R. Hermann and L. Reiter were appointed as team
leaders in the structural/mechanical and geoscience areas respectively.
A permanent review team is being formed to review the effects of this
earthquake on the structural, equipment and geoscience aspects of the
Perry plant,

A BWR sile investigation team was sent to Perry on 2/6/86. This team
consists of A. Lee (Engineering Branch/BWR Licensing Division/NRR) and
J. Singh (INEL contracter), and will perform an independent review of
safety related equipment,

Seismic Qualification Utility Group (SQUG) will send a team to Perry on
2/10/86 to collect seismic experience data. This information could be
useful for the on-going Unresolved Safety Issue (USI) A-46, "Seismic
Qualification ¢f Equipment in Operating Plants,"

As the analysis and review of the earthquake, and recorded data proceed,
additional recommendations to specific generic issues may be
forthcoming. among these presently being considered include increased
use of parameters other than peak accelerations and response spectra to
better reflect the damage potential of earthquake ground motion and a
clearer definition of OBE and/or SSE exceedance and their imnlications.

72"7‘7 //vj ‘

T. Y. Chang Leon Reiter
Task Manager Sr. Reliability and Risk
Analyst

See Page 5.
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. Anderson
Lic. Div. Directors
Lic. Div. A/Ds

G. Arlotto, RES
Js Richardson, RES
C. Paperiello, Reqg. III
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NAME

F.
B.

J. Lehman

. J . Waldron

. A, Connaughton

W. Muffett

. J. Harrison
. J. Paperiello (Team leader)
+ R. Angstadt

. M. Buzzelli

R. Pech

+ N. Gmyrek
« A. Stratman

« L. Williams

Kaplan

+ D. Lyster

R. Stead

A. Stiles

John J. Stefanc

Leon Reiter

T.

w.

Y. Chang
E. Coleman
R. Leidich
J. Takacs
A. Grobe

J. Hayner

MEETING ATTENDANCE

February 1, 1986 -

COMPANY

CEI
CEI
NRC

NRC, Region III

NRC, Region II1I
NRC, Region I1I
CEI
CEI
CEl

CEI

CEI
CEI
CEI
CEI
NRC/NRR

NRC/NRF

NRC/NRR
CEI
CEI
CEI
NERC

CEI

ENClosume 2

POSITION

Staff Analyst
Manager, Technical Dept.
Resident Inspector

Plant System Section
Section Chief

Chief, Eng. Branch, DRS
Director, Div. Reactor Safet
L ead Structural Engineer
Sr. Licensing Engineer

Gen. Sup. Eng., Nucl Constr.
Sr. Operations Coordinator
Gen. Supervisor, Operations
Executive Vice President
V.P. Nuclear Operations Div.
Manager, PPOD

Manager, NED

Community Relations Asst.
Perry Project Manager

Sr. Reliability & Pipe
Analyst

Task Manager

GSE, Community Relations
GSE, Outage Management
Gen, Sup., Maintenance
Sr. Resident Inspector

Licensing Engineer
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Attendance - February 1, 1986 - TEC

NAME

COMPANY

M. H. Minns
R. G. Schuerger

E. N. Levine

Gabriel Leblanc

Steve Kensicki
Bill Kanda
Dan Hulbert
George Siegel
Vince Concel
Paul Engdahl
Roger Alley
Frank Kocsis

Cyril Shuster

Ronald L. Farrell

Murray R. Edelman

CEl
CEI

Weston Geophysical

Weston Geophysical

CEl

CEl

CEI

Kinnemetrics

CEl

Engdahl Enterprises
Gilbert, Inc.

CEI

CEI

CEI

CEI

POSITION

Licensing Engineer
Chairman, NSRC

Seismologist, Consul=-
tant to CEI

Seismologist, Consul=-
tant to CEIl

Technical Superintendent
GSE, Technical

Emergency Planning Sup.
Field Operations Sup.
PPTD System Engr. Lead
President

Project Structural Eng.
Independent Safety Eng.
Manager, QA

Manager, PPSD

V.P., Nuclear Group
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SEISMIC MONITORING INSTRUMENTATION

. MINIMUM
MEASUREMENT ’ IN_STRUHENTS
QUMENTS AND SENSOR LOCATIONS RANGE OPERABLE \
Triaxial Time-History Accelerographs " ; 1)
}"‘)w( ' Aw [l ey
@ _051-N101 Reactor Building o & 0.01 - 1.0g 1 ;
Foundation ™~
@ 051-Mll Containment Vessel - 0.01 - 1.0g 1) *<
s D51-N100 Reactor Building 0.005 - 0.02¢g 1 —
Foundation () . ™
d. D51-N110 Reactor Building 0.005 - 0.02g 1 KNS
Foundation Lo
Triaxia) Peak Accelerographs P
\ - »
@  D51-R120 Reactor Recirculation 0.05 - 1.0g _ 1. \P™
Pump
(B  D51-R130 HPCS piping in Reactor 0.05 - 1.0g 1
Building
@  D51-R140 HPCS Pump Base Mat L 0.05 - 1.0g 1
Triaxia) Sefsmic Switches
o DS1-N150 Reactor Building ' ", 0.025 - 0.25¢ 1 (8
"  Foundation PR P
Triaxial Response-Spectrum Recorders //—
/p51-R160 Reactor Building 2 - 25.4 Mz (&)
p Foundation =
@ / 051-R170 Reactor Recirculation 2 - 25.4 Hz 1
pPiping Support ‘
V% 051-R180 HPCS Pump Base Mat O =/ 2 - 254 M2 1
- D51-R190 RCIC Pump Base Mat 2~ 254 M2 1

(')Hith control room annunciation.
(b)Sﬂuﬂ: trigger with control room annunciation.

—~w

e adl /4 3-68 o
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ATTACHMENT V

PRELIMINARY REPORT ON KINEMETRICS DATA
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