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indiana Michigan
Power Company
P.O. Box 16631
Coiumbus, OH 43216

AEP:NRC:1040A

Donald C. Cook Nuclear Plant, Units 1 & 2
Docket Nos. 50-315 AND 50-316
License Nos. DPR-58 AND DPR-74
RESPONSE TO SUPPLEMENT 1 TO GENERIC
LETTER 87-02 ON SQUG RESOLUTION OF USI A-46

U.ST Nuclear Regulatory Commission
Attenti.on: Document Control Desk
Washington, D.C. 20555

September 21, 1992

Dear Dr. Murley:

On February 19, 1987, the NRC issued Generic Letter 87-02,
"Verification of Seismic Adequacy of Mechanical and Electrical
Equipment in Operating Reactors, Unresolved Safety Issue (USI) A-
46". This Generic Letter encouraged utilities to participate in
a generic program to resolve the seismic verification issues
associated with USI A-46. As a result, the Seismic Qualification
Utility Group ("SQUG") developed the "Generic Implementation
Procedure (GIP) for Seismic Verification of Nuclear Plant
Equipment". On May 22, 1992, the NRC Staff issued Generic Letter
87-02, Supplement 1, which constituted the NRC Staff's review of
the GIP and which included Supplemental Safety Evaluation Report
No. 2 ("SSER-2") on the GIP, Revision 2, corrected on February 14,
1992. The letter to SQUG enclosing SSER-2 requests that SQUG

member utilities provide to the NRC, within 120 days, a schedule
for implementing the GIP. By letter dated August 21, 1992, to
James G. Partlow, NRR-NRC, SQUG clarified that the 120 days would
expire on September 21, 1992. This letter responds to the Staff's

'request.

The responses to the three items noted in supplement No. 1 to GL
87-02 as applicable to Donald C. Cook Nuclear Plant are as
follows:

1. COMMITMENT TO GIP

GIP Commitments

As a member of SQUG, Indiana Michigan Power Company commits to use
the SQUG methodology as documented in the GIP, where "GIP" refers
to GIP Revision 2, corrected February 14, 1992, to resolve USI A-
46 at Donald C. Cook Nuclear Plant, Units 1 and 2. The GIP, as
evaluated by the Staff, permits licensees to deviate from the SQUG
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Dr. T. E. Murley 2 AEP:NRC:1040A

commitments embodied in the commitment sections, provided the
Staff is notified of substantial deviations prior to
implementation. Indiana Michigan Power Company recognizes that
the Staff's position in SSER-2 is that "if licensees use other
methods that deviate from the criteria and procedures as described
in SQUG commitments and in the implementation guidance of the GIP,
Rev. 2, without prior NRC staff approval, the method may not be
acceptable to the staff and, therefore, may result in a deviation
from the provisions of" Generic Letter 87-02.

Specifically, Indiana Michigan Power Company hereby commits to the
SQUG commitments set forth in the GIP in their entirety, including
the clarifications, interpretations, and exceptions identified in
SSER-2 as clarified by the August 21, 1992, SQUG letter responding
to SSER-2.

GIP Im lementation Guidance

Indiana Michigan Power Company generally will be guided by the
remaining (non-commitment) sections of the GIP, i.e., GIP
implementation guidance, which comprises suggested methods for
implementing the applicable commitments. Indiana Michigan Power
Company will notify the NRC as soon as practicable, but no later
than the final USI A-46 summary report, of significant or
programmatic deviations from the guidance portions of the GIP, if
any. Justifications for such deviations, as well as for other,
minor deviations, will be retained on site for NRC review.

Our current plans for executing certain aspects of the GIP
guidance follow. It is our belief that these items are not
deviations to the GIP Guidance.

1) As noted in the GIP, Section 8, we plan to inspect the cable
and conduits on an area-by-area basis. Within a given area,
typical representative supports will be evaluated. (It is
not possible to inspect all supports in the area due to
inaccessibility and/or obstruction.) The selection of a
sample number of supports for the analytical evaluations
will be performed per the GIP requirements. Further, it is
noted that two different configurations of rod hanger
supports for the cable trays have been tested to determine
their failure threshold. These tests were performed to
establish screening criteria for capacity versus demand for
similar supports that are consistent with the margins of
safety given in the GIP manual.

2) We are developing a unique seismic safe shutdown off-normal
operating procedure, which uses the guidelines of the GIP,
and the "two-column" format of the plant emergency operating
procedures. The new procedure is unique in that it directs
the operators to the use of the SQUG-verified components if
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the normal or preferred action/expected response cannot be
obtained. The procedure will be validated using our plant
specific simulator. Operator training in the use of the
procedure willbe included in the licensed operator training
programs.

2. SCHEDULES

Currently, we are finalizing the Safe Shutdown Equipment List
(SSEL) for both units of Cook Nuclear Plant. In Unit 1, we have
completed a limited walkdown of train outage-related electrical
equipment and equipment inside the containment building. We are
planning to perform the major walkdown in both units during late
summer - early fall of 1993. The train outage- related equipment
and inside containment equipment in Unit 2 will be walked during
the next refueling outage. The next Unit 2 refueling outage is
tentatively scheduled for Spring of 1994. Following this
inspection, we currently anticipate a submittal of the SQUG

walkdown report to the NRC by the end of 1994 or early 1995.

Please note that the three year requirement to complete the above
submittal is approximately late 1995, based on the assumption that
the three year period starts at the end of the 60 day period
following the submittal date of AEP:NRC:1040A.

3. IN-STRUCTURE RESPONSE SPECT

The licensing-basis SSE(DBE) in-structure response spectra may be
used as one of the options provided in the GIP for resolution of
USI A-46. The development of the licensing-basis spectra is
described in Chapters 2.0 and 5.0 of the FSAR which was developed
consistent with standards and guidance applicable to the plant at
the time of licensing and are considered to be of conservative
design. The procedures and criteria which were used to generate
the licensing-basis in-structure response spectra to be used for
USIA-46 are described in Attachment 1.

This letter is submitted pursuant to 10CFR50.54(f) and, as such an
oath of affirmation is enclosed.

Sincerely,

E. E. Fitzpatrick
Vice President

tjw
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CC: D. H. Williams, Jr.
A. A. Blind - Bridgman
J. R. Padgett
G. Charnoff
NFEM Section Chief
A. B. Davis - Region III
NRC Resident Inspector - Bridgman



COUNTY OF FRANKLIN

E. E. Fitzpatrick, being duly sworn, deposes and says that
he is the Vice President of licensee, Indiana Michigan Power
Company, that he has read the foregoing Response to
Supplement 1 to Generic Letter 87-02, "Verification of
Seismic Adequacy of Mechanical and Electrical Equipment in
Operating Reactors, USI-A-46," and knows the contents
thereof; and that said contents are true to the best of his
knowledge and belief. I

Subscribed and sworn to before me this ~~
day of rry r r, 19~a

NOTARY PUBLIC

PilTA D. HILL
NOTARY PUBLIC. STATE OF OHIO
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ATTACHMENT NO ~ 1 TO: AEP:NRC: 1040A

DONALD C. COOK NUCLEAR PLANT

IN-STRUCTURE. RESPONSE SPECTRA

FOR USE IN USI A-46 RESOLUTXON

(Response To NRC Request Per SSER No. 2 on SQUG GZP-2)
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ATTACHMENT NO. 1 XO: AEP:NRC 1040A

Donald C. Cook Nuclear Plant
In-Structure Res onse S ectra For USI A-46

GENERAL

Licensin -Basis Ground Res onse S ectra
The Donald C. Cook Nuclear Plant is a Westinghouse PWR plant with ice
condenser type containment. It is located on the southeast shore of Lake
Michigan approximately 11 miles south-southwest of the city of Benton Harbor.

~ The site is in a low seismicity area with no major earthquake epicenters
located within about 400 miles of the site. The site is underlain by a simple
sequence of formations consisting of a surface stratum of dune sand underlain
by dense sand, a stiff clay stratum, and glacial till resting on
shale-bedrock. The foundations bear on the dense sand.

The licensing-basis (LB) ground response spectra are of Housner type with
maximum horizontal ground acceleration of 0.10 g for Operating Basis
Earthquake (OBE) and 0.20 g for Design Basis Earthquake (DBE). See Figure 1
and Figure 2, attached.

In-Structure Res onse S ectra for USI A-46

The major structures in which USI A-46 equipment is housed are the Unit 1 and
Unit 2 Containment Buildings and the Auxiliary Building, which is common to
both units. 'The two Containment Buildings are mirror images of each other.
One and only one set of in-structure response spectra was generated, and it
has since been u'sed as the licensing-basis response spectra for Unit 1 and
Unit 2 applications.
The LB in-structure response spectra were generated using a time history
analysis method in accordance with the procedures and criteria described in
the FSAR. The procedures and criteria were reviewed by the NRC (AEC) at the
time of licensing in the late sixties and the early seventies. Soil-structure
interaction and dynamic characteristics of the structures were taken into
consideration. The LB in-structure response spectra are considered to have
met the requirements of "conservative, design" in-structure response spectra
as defined in Ref. 1.

We intend to use the LB in-structure response spectra for DBE with 5%
equipment damping for resolution of USI A-46.

CONTAINMENT BUILDING

Buildin Descri tion
The Containment Building is of Westinghouse Ice Condenser type. It consists
of the outer steel-lined reinforced concrete containment vessel and of theinternal structure made up of crane wall, primary shield, operating deck,
annular deck and ice condenser deck. The containment vessel and the internal
structure are structurally separate except at the common foundation mat. Unit
1 and Unit 2 Containment Buildings are mirror images of each other. An
elevation view of the Containment Building is attached as Figure 3.

Page 2 of 19



ATTACHMENT NO 1 TO: AEP!NRC 1040A

Donald C. Cook Nuclear Plant
in-Structure Res onse S ectra For USI A-46

D namic Model

The Containment Building was modeled as two vertical sticks with lumped
masses, one representing the containment vessel, and the other the internalstructure. The two sticks were coupled at the base by a rigid foundation mat.
The effect of soil-structure interaction was considered by the inclusion oftwo soil springs attached to the foundation mat, one for translation and onefor rotation. A sketch showing the model is attached as Figure 4.

Ke Modelin Parameters

The soil spring constants (K~=0.109x10 kip/ft, K„~0.548x10't-kip/rad fortranslational and rotational stiffness respectively) were based on the
geometry of the foundation mat (142'n diameter) and a soil shear modulus of20,000 psi. The 20,000 psi shear modulus for the soil, corresponding to ashear wave velocity of approximately 850 ft/sec, was recommended by Dr. Robert
V. Whitman of Massachusetts Institute of Technology and Dr. A. Casagrande ofHarvard University and was consistent with data obtained from the siteinvestigation.
Anal sis Procedure

The Containment Building was analyzed using the AEPSC computer code "Nuclear
Containment Structure Program." A time history analysis approach was employedin the program.

The in-structure response spectra were obtained by scaling the LB ground
response spectra by a set of frequency dependent magnification factors. The
frequency dependent magnification factors were determined, for each elevationof interest, by a time history dynamic analysis using four real earthquakerecords as input. The detailed procedure used is as follows:

The"four
a)
b)
c)
d)

earthquakes records used in the analysis were:
El Centro, May 18, 1940, N-S
El Centro, May 18, 1940, W
Taft, July 21, 1952, S-21-W
Taft, July 21, 1952, N-69-W

2 ~ For each of the four earthquakes a time history analysis was peiformed
using the earthquake record as input ground motion. The response timehistory of the floor (or other mass point) was thus determined for each
earthquake.

3 ~

4.

The acceleration time histories for each earthquake at the ground and atthe floor were converted into their corresponding velocity responsespectra for the desired equipment damping.

Magnification factors were determined for selected frequencies. Themagnification factors are the ratios of velocity response spectralvalues at the floor to the corresponding values at the ground for each
earthquake.

Page 3 of 19



ATTACHMENT NO ~ 1 TO AEP. NRC 1040A

Donald C. Cook Nuclear Plant
Zn-Structure Res onse S ectra For,USZ A-46

5.

6.

An envelope of maximum magnification factors was generated from themagnification factors calculated for each of the four earthquakes.
The in-structure response spectra for each elevation were then obtained
by amplifying the LB ground response spectra by the envelope
magnification factors determined in step 5.

7. To allow for soil and structure properties variations, the resonance
response on the response spectra curve was used for frequencies in theinterval of i10% of the resonant frequency. This approach was submittedto the NRC (AEC) at the time of licensing in response to NRC (AEC)Question No. 5.77.

Anal sis Results

As the Containment Building is essentially a cylindrical structure, only onehorizontal analysis was performed. The vertical response was taken as twothirds of the horizontal response.

Frequencies, mass participation, and peak accelerations of intexest are given
below. The 5% damped DBE response spectrum for floo'r El. 651.3'the
opex'ating deck) is included for reference as Figure 5. The El.

651.3'peratingdeck is the highest level for USZ A-46 equipment in the Containment
Buildings.

The frequencies of the first three modes, which were considered in the
analysis, were listed below. The cumulative fraction of massparticipating in the first thx'ee modes is over 90%.

Frequency

2.

f, = 2.04 Hz
fz ~ 4.63 Hz
f3 = 5.36 Hz

Peak acceleration values (zero-period acceleration) at various
elevations of the Containment Building are as follows:

Elev. Acc. (g) Remarks

Free Field609.0'.20
Containment Znternal597.5'.30612.6'.40651.3'.52714.0'.90

max DBE ground acceleration (free field)
Structure

top of foundation mat
primary shield near reactor support
crane wall at operating deck
top of crane wall

Note: The effective grade elevation for the Containment Building for USZ
A-46 purposes is established as El. 608'.
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ATTACHMENT NO 1 TO AEP! NRC 1040A

Donald C. Cook Nuclear Plant
In-Structure Res onse S ectra For USI A-46

AUXILIARYBUZLDING

Buildi.n Descri tion
The Auxiliary Building is a tee-shaped, reinforced concrete and steel
structure with bottom of foundation slab at elevation 578'. A sub-basement
extending down to elevation 562's located at the i.ntersection of the cross
and the stem of the tee. The Diesel Generator Buildings are located at the
ends of the cross of the tee and share the foundation slab with the Auxiliary
Building proper. The Diesel Generator Buildings are structurally isolated
from the Auxiliary Building at higher elevations and top out at elevation
637.5'. The main floor slabs in the concrete portion of the Auxiliary
Building are at elevati.ons 587', 609', 633'nd 650'. Steel framing rises
above the'levation 650'evel along the stem of the tee to support the roof
at elevation 705'. The stem of the tee extends between the two reactor
containment vessels, and the fuel handling area is located in thi.s part of theAuxiliary Building. See attached plan and elevation for more detail (Figure 6
and Figure 7).
D namic Model

With its overall height smaller than the plan dimensions and i.ts slabs
interconnected by numerous long and low integral concrete walls, the Auxiliary
Building is essentially a shear wall type structure.
The dynamic model consisted of the floor slabs (and roofs), consi.deredinfinitely rigid and interconnected by weightless linear springs representing
the stiffness of the shear walls (and the lateral stiffness of steel frames
supporting the roof). All masses were lumped at the slabs and roofs. The
motion of the lumped masses (slabs and roofs) was restricted to the horizontal
plane, and each floor slab (mass point) was allowed three degrees of freedom,i.e., translation in the X-direction, translation in the Y-direction androtation about the vertical Z-axis. See Figure 8 and Figure 9 for moredetail.
The torsional effect due to eccentricity between the center of mass and center
of shear wall stiffness was taken into account by entering the eccentricities
at each end of each spring (relative to the respective center of mass) and
also by assigning a mass moment of inertia to each mass point. Figure 8 and
Figure 9 depict the X-Z and Y-Z views of the three-dimensional model.

The effect of soil structure interaction was consi.dered by attaching a series
of translational soil springs to the foundation i.n each of the X and Y
directions. The rocki.ng mode of vibrati.on is not signi.ficant for the
Auxiliary Bui.lding because its natural frecpxency of rocking is much higher
than that of swaying, and therefore no rotational soil springs were used.

Ke Modelin Parameters

The soil spring constants were calculated based on the dimensions of the
portion of the foundation to which each spring was attached and a soil shear
modulus of 20,000 psi. The location and stiffness of each soi.l spring are
depicted in Figure 10 and Figure 11.
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ATTACHMK2FZ NO o 1 TO: AEP: NRC S 1040A

Donald C. Cook Nuclear Plant
In-Structure Res onse S ectra For USI A-46

Anal sis Procedure

The Auxiliary Building was analyzed by Sargent 6 Lundy Engineers using their
computer program "Dynamic Seismic Analysis of Shear Structures." A time
history method of analysis was utilized for generating in-structure response
spectra.

The in-structure response spectra were obtained by averaging the results from
time history analyses using four real earthquake records as input excitations.
The detailed procedure used is as followss

1. The four earthquakes records used in the analyses were>
a) El Centro, May 18, 1940, N-S
b) El Centro, Dec 30, 1934, N-S
c) Olympia, April 13, 1949, S-80-W
d) Taft, July 21, 1952, N-21-E

Each time history record was scaled by an appropriate factor to make it,
compatible with the site LB ground response spectra for the OBE. The
input motion for the DBE was taken as twice that of the OBE.

2 ~ For each of the four earthquakes, two time history analyses were
performed, one for excitation in the X-direction and the other for
excitation in the Y-direction.

3 ~

4 ~

The time histories of the slab motions obtained from the time-history
analysis of the structural model were used as the exciting functions to
generate floor response spectra for the desired equipment damping.

For each floor the resulting response spectra from the four X-direction
and the four Y-direction excitations were first averaged separately.
Then, the resulting averaged spectra were enveloped to produce a
combined set of response spectra for that floor. The resulting response

.spectra curves=can be used for X-direction excitation and forY-direction excitation.
5.

6.

7 ~

To account for uncertainties in the soil stiffness, a second model was
prepared with soil spring constants set at one third of the calculated
values. The analysis was repeated for this new model.

As a final step, the response spectra obtained from the two models were
superimposed and enveloped with a smooth curve. The OBE response
spectra for each floor were obtained in this manner. Uncertainties in
the soil stiffness was reflected by the flat peaks on the response
spectra.

Since the forcing function for DBE was twice that of OBE and the damping
values used for OBE and DBE were the same, the response spectra for DBE
were obtained by multiplying the corresponding spectra for OBE by afactor of 2.0.
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Donald C. Cook Nuclear Plant
Za-Structure Res onse S ectra For USZ A-46

Anal sis Results

Only one set of in-structure response spectra was generated, and it is
applicable for either horizontal direction. The vertical response was taken
as two thirds of the horizontal response.

Frequencies, participation factors, and peak accelerations of interest are
given below. The 5% damped DBE response spectrum for El. 650's included for
reference as Figure 12. Zn the Auxiliary Building, the floor at El. 650's
the highest level at which USZ A-46 equipment is located.

The frequencies and participation factors of the first five modes were:

Frequency X-Part. Factor Y-Part. Factor

fi = 2.87 Hz Pxx
f~ = 3.19 Hz Pzx
fq 479Hz Pox
f4 ~ 6.34 Hz Pxx
fs = 8.65 Hz Pox

91.468
0.323
1.867
5.651
0.158

Pzy =

p~y

P3y'4y

Psy

0 277
-91.487

1.420
0.450

-0.867

The first and second modes, which are essentially independent responsesin the X and Y directions, are the dominant modes.

2 ~ Peak acceleration values (zero-period acceleration) at various elevation
of the Auxiliary Building are as follows:

Elev. Acc. (g) Remarks

Free Field

609'uilding

587.0'33.0'50.0'.200.202
0.224
0.226

max DBE ground acceleration (free field)

top of foundation mat
control room
main operating deck (top of spent fuel
pool)

Note: The effective grade elevation for the Auxiliary Building for USZ
A-46 purposes is established as El. 608'.

References

2 ~

3 ~

Supplemental Safety Evaluation Report No. 2 (SSER No. 2) on SQUG Generic
Zmplementation Procedure, Revision 2, As Corrected on February 14, 1992
(GZP-2)
Updated Final Safety Analysis Report (UFSAR) — Chapters 2 and 5.
Answers to NRC (AEC) Questions pertaining to Chapter 5 of the Original
FSAR
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CONTAINMENT VESSEL

CL.768'-0

INTERNAL STRUCTURE

EL.714'-0

EL.650'-0

Kg EL.597'-6

EL587'-6'R

DYNAMIC ANALYSIS MODEL
FOR CONTAINMENT BUILDING
DONALD C. COOK NUCLEAR PLANT.

NOTE: KT ~ TRAHSLATIONAI SOIL SPRING CONSTANT
KR ~ ROTATIONAL SOIL SPRING CONSTANT

Ficiure 4

ATT. NO. 1 TO: AEP:NRC:1040A —Page 11 of 19



5% Damped Floor Response Spectrum {SQUG)

EI.861'-4",Contain ment Eiuil
Peak'10 % Broadened

ding,D.C.Cook
1.60
1 040

~ ~ ~ ~ ~
~ ~ ~ ~ ~v roc 0 r

~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~

~ ~ ~ 5 ~ ~ ~ ~ ' ~ ~ ~ C~ ~
~ ~ ~ ~

~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ e ~ ~ $ ~ ' ~ J 0 J ~ )
~ ~ ~ ~ ~ ~ ~

~ ~ 0 ~ ~ ~
~ ~ e ~ ~

1130

1.20
3.30
'f .00

o
0.80
0.70

LU

0060

Q.GQ

040
0.30
0020

0.)0
0.00

~ ~ ~ ~ ~
~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~

~ ~ ~ ~ ~ ~

~ ~ ~ ~
~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ ~ 0
~ ~ ~ ~ ~

~ ~ ~ ~~ ~ ~ ~ ~
~ ~ ~ ~

~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~

0 ~ ~ 1 ~ ~ ~ ~ 1 ~ 0 0 ~ ~ ~ ~ ~ ~~ ~ ~
~ ~ ~ ~ ~ ~ ~

\ ~ r ~ ~ ~

1 r ~ ~ ~
~ ~ ~ ~

~ ~ ~
~ ~

~ ~ ~
~ ~r ~ or

~ ~

~ ~ ~ ~
~ ~ ~ ~ \

~ ~ r ~
~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~

~ ~ ~ ~ ~
4 ~ e ~ 00

~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~

~ ~ A ~
~ ~ ~ ~ 0 ~ ~r \ Aoo OA

~ ~ ~ ~ ~ ~
~ ~ ~ ~

~ ~ ~ ~
~ ~ ~ ~

0 ~ ~ ~ ~ ~ ro ~ ~ ~ ro ~ ~ eo 0%0'er 0
~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~ ~

~ ~ ~
~ \ e 00+0 ~ ~ eo C

~ ~ ~

\ C
~ ~

0+01 1
~ ~ ~ ~ ~ ~ ~

~ ~ ~
e ~ (0 OC eor
~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~

~ ~ 0 ~ 0 e C \OC
~ 0 ~ ~ ~ ~ ~

~ 0 ~

~ ~ ~ ~ ~
~ ~ ~ ~ ~

0 re 1 0 ~ 0
~ 0 ~

~ ~ ~
~ 0 ~

~ ~ ~ 0 ~

~ ~ 0 ~ ~
~ ~ 0 ~ ~

0 0
000 0oog

0 0 0 ~

~ ~ ~

~ ~ ~

0 0 000
~ ~ ~ ~
~ ~ ~ ~ ~'V~ ~ ~

~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~0 ~ 0 ~ 00 ~ » ~ ~ 00 ~ \ ~ ~ 0 1 ~ ~~ ~ ~ \ ~

' ~ ~ ~ ~ ~ 0

~ ~
~ ~roroorooo or

~ ~
~ ~ ~ ~ ~

~ ~ ~ ~
~ ~ 0 ~ ~000000 oooorooororo~~or
~ 1 ~ ~ ~ ~ ~

~ 0 ~r 00 ~ ro oe A
~ ~ ~
0 0 ~

~ ~ ~
0% 0 ro\

~ ~ ~ ~

~ ~ ~
ro ~ '4000 eooo

~ ~
~ 0 ~ ~

~ 00 ~ ~ or ~ oo ore ~ 0 r 0 rorro
~ ~ ~ 1 ~ ~

~ 0 ~ 0

~ ~ ~ ~ ~ ~
~ ~ ~ ~Y t c ( re

~ ~ ~ ~

~ ~ ~ ~ ~

~ ~ ~ ~
~ 0 ~ ~

~ ~ ~ ~ ~ 0
0 0O'Vo 'V C CY% C

~ ~ ~ ~ ~ ~ ~
1 0000

~ ~ ~ ~
~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~
0 ~ ~ ~ ~ ~

0 ~ 0 ~ 0 ~ 0
0 0 ~ ~ ~0 1 1 ~ 0$ 000C ~ r 0C00 e C

~ 0 ~ 1 ~ ~

0 ~ ~
~ ~ 1 ~ 00

~ ~
~ 0

~ ~ ~ ~
0 r

~ ~ ~ ~
~ ~ ~ ~ ~

~ ~ ~ 0 ~~ ~ ~ ~ ~
~ ~

~ ~

~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~~ ~ ~ ~ ~

~ ~ ~ ~ ~
~ ~

~ ~ ~
~ ~

~ ~ 0 W 01 ~re r 000
0 ~

~ ~ ~ ~

~ ~ ~ ~
~ ~ ~ ~ ~ ~

~ 0 ~ r
~ ~ ~ ~ \

~ ~ ~ ~ ~ ~

~ ~ ~
~ ~ woe L ~

~ ~ ~ ~
~ ~ r

~ ~ ~ ~

~ ~ ~ ~
e 0 OA

~ ~ ~ ~
~ ~ ~ ~ ~

~ ~ ~ ~
~ ~ ~ ~ ~

~ ~ ~ ~
~ ~ r 1 ~ ' ~ reoo, r

~ ~ ~ ~ ~

~ \ 0 ~
' ~ 0 \ ~ ~

1 ~ ~0 1 0

0 t0 100

FREQUENClES ( Hz ~

~iciure s

ATT- NO. 1 TO: AEP:NRC:1040A —Page 12 of 19



~,

1 k P

1



H

K~s t~t

t
r>

4\
't 's)

QcrJ

~eeet ao
~ reeves
ter)'New

~1 se reswwe
~evsea NMNwre

e< D(5<a DL <avr
C vaw ssaloN

1

~Weal <ee<eaa vesta ~
I<<NVPL I\I

No<la Eeveaea cfertt-
Drelea<aa Eeev J

r<laservls ~ 4 LI(as
Ieeevaeraaa

glge

Il:-.,

N

es< PM efv re<V <e ee Ave<Pesr <$ cpH vr< ~ c trarveehvlot ocpesa, osaaaofeov le<res

I ~

C Ha<CION

acr
~wy Q E

8

~I ee<

'Y
tws W

i
8.

0

VII
Vel

~OVSN<

Ieel

+/ I)'s(I aa 5)

a ..
.5~]. -'(

ec

'v)CIK
Cv C

~

's

11 V

~ tac<oe coelewhef
we< Ne ~ Oepe

Slee<<A
ALIA

~ave
I I a

erc t)a

&<a

tte
I

)4 ~ e
W

&1 ~ 1 ~ ~
~ .<ae ~ ~

<we<a Ne<
~t'.

Qe

0

; p
WN el

) p.
c r)Q)

~ tat<oh cere Eaves(1sT
Vse ~ aH t

5 e(ac<oh

I~

t

0
IMHo<A<c

Vases
<vs sr <

5p(HI o(lees510AKt Iaec
t seta< asnr H( lvhs

vaas( cele vp Iaews
~ vs<It tvapftto npspS
5 eee')rl teat (Do(H)ar( Iae<$
c Lear t tea(corer(NSL<t PUN<1
I tapH vAI<t (TApoaA<oel

1<La I (Ta P ~ I(4 Isl Itt1
5 elIvtw.vslnHvl(Aeoepwp
~4 44th Ko laws
II sot c Ale~ 1<IAaoc pvvr
II AIK<oateeaAw fhr(~
11 SEalwrlt tel»a

~t
~ $
~I
~ 1

~ I
el
~ I
Se
1<
~I

H 'saf(ll vv((<eoe rseees
~ 1 p<rasvol(a ptle(f IAHC
Ia ~ (K<04 (A<ELHIDVW ILWE
~ I sf elspvtt esaallolefsllltl
K aa(NKvLA<44
~I 11<A(teCT SC511 Gleceelav
sr srvlseo we cserehsaee

sr<asap wh Ntc(H(h
~ t Iaepwclceof Seovlt IAle<I
1$ (IIPea<f PVNP
I~ ceo<scca oarsv pvNp
1$ Ce(vhal OAA<V tact

Ooac KorNIEHLIOE

»
la
II
$1
$1
~4
<e
V
~ 'I
~I
cl

~I
LO
Ll

tr Dolce(14 fell(ES
ls oas or(AT Uetstl M)ess lol OWt foal<5
10 c(Nllovoaa crsaA(r<K pvseeS 10

-I
I~ fvtL ea OLT favh H
$ 1 Je(etf NLIEA Cee(.naWS lt
$ $ Ceaslaaa Pa<he 1$
$1 top<Lee< eeawr< 'I~
$$ tNOeh Oeserv <Stt rvvP ~ Sr<Leach 11
sa (a» wea st<eh( eelM pvws I IN<Ha sa
Sl <SMPNAA<eera<SALDL See<eel <ee I t<

) 14 DEwaa
~
~!
~

~

I~

~~

~

~

~
~

~

~
~

I~~
~

~II~I'ta 5 11 ~ tco <aaep ssareheS <I
~4 I<so awA <<pc twv(L

t.o(SIL«<arehrta rv ~ I
1

~t
~ I
~ I
~ 'I
~ 4II
V

~s(L IpL <aar
C <sara Sral so<

~MPNN<11 ae ~ ~ ~w«w eeews
D 0(

~ LK

(Cwr(<Oaf( TV<VS)chase ~

<Ital v<Loohle)
cosa(asar( alclrKU
facto<a <UNPS
nwr<(arw.eall
Hs aeal ohsael
)ra<oh COOEPK LPA ~ I
IIVEwt wr. (ooa NO Pwpt ~

~ vEvw A<Itcocalo
co<so(coal ( oooa1 1 c <vsse
04se cool lah
~orch(a pspepS
N< ~ L ~ HIAI(AS
N<Sl.t N(AI(a
~sec Holer<U<oelpe <aha
ttrvllvresott fellla
$1(AH PKaseo [Ieavlslh
LDhe COV<WehvltNc pov(a arel
Mr<oh Ocse(ceo< 1((o rssvpM\ levlN Aw. ~ tl0 Pw4
f(EOPSP<P IVAEIWI Csea»eath
~I~ fvrher rwh
~AIIASew<1 pvwss
Uaa(vp valth rhr(e<s
ca(Ncal cstawea Iaeea
Ce(<KLE Cl(sv<K Ivasp
Coelaeessh H
w<lAs< we<to Svo percl
vvl ap e<VEO las(o tkooleees
Hv( op w Itst Neo< tcseeeocts
Nc oM cc OLSLIII(o
tcaalaeslta posses
NaEI vearth cpl ON I I(ca'ol<1$
(DCle«a<15 <la<te ~
<all(ella tllvAIDA
a<E e<HKL<wa (seseawa ~see<
eaae( Psl
~ICIN(talow crteehl prr<rwsrp
KNeesll fvvr(seoscecsewal ~
(sic'E Ite(<La<OH Alla
~reo <lee I411OV <AIAMlsOAEI
~als(Hatt tltvalo'a
IatKef talvalot
»aaf V'<t ~ a<N aeereeeeeeea
OEPIOW tIW

IVU'PNPLDAI~ Irare Nva< wr th
~pl Crest<ever<at '<sac Erl IE'%re<

5(ATICC

tl.$1$ad .——Pe
~e MPH

~ ~
1 ,( . lR ass~=,D:.

C

( -IN(LE

rewwe
~Nese ~

4 Ner
Nsrp

..IJ i CH<o'c'o<so'v coro aI
~

Q

re== )e IP
-8 B.

I

~ cg

t
t

Qi~=I
(AC)

R.

KQQ
co<so)s co<so'tf

gl !

~ eel
~

41$ (U
ra.a.se<ao

'a'144

I)X..I
Slaao ~Q~

a<
r'

V.

Ar O»S5
~ 1 ~

4 e ve

Qa-
) I,Nl!I)tl r)LI

r I )— Iat Ls
I)

!

~eeaeeh

i .: 'K~PS.-I=..

I Hrva

=C

'--cCRKp
L o wr

ee

II I

E

ret

[I. I<
Eeereaeewa DNA rsarps

(roe<ac
lrN Iel

ea <LJvie
EHE3 I~C3 EB~

c Iev a»srvaa Nhetr ) ~

$4 clalts
~)vr /j

"'8
l si'i

Were Iw
~ILWN<K I
o Ice w<

f<aoa
ta, '1<Lao!='!'!

F ra 6

tf'EISL LV 5'

~ 4 MW<MNSCWW <a
0(VV(O C. COO(

~LAL(sa <lac<

t(trrt Arrortotore)
$5()st(it T(AU

ct ssoo 0 Sor'0
. Eoo)5 tat

4 rt'SIET T

aee 4vva ewN sew< Iee
~ Peeve He ew

hTT. KO. 1 TO( hEPEKC(CtlOCoh —Pago 11 of



.h~~~
1 I

i i'Il I

pu I

I
JJJ I

III eaa»

St 00»h Let taut VN Ql3
~ Isvh»wmarttLItrv ' I '

~ » %N Uu le I 0%, a ter

~j»t
~ IU ~ I~

~IV
~t Nl Nll

1

Cae»CI~O

~ a liar
Ceah 0»he
Ltl ~IC4'

N»ru
0

ILas'slr
hfdfI

co%I%ra 0N
cte»N 0are

0»! 0»pa»N ~

~ la 004«»%

~ e ~ 01 ~ ~ N» »os Vt sashay

I ~ St

It\11 eao«I ~ IU
+ted uhtt««sru

~a terN e»ar

CD«sea Neeall 010
~truth %4 Il»

u»eephss
~e»c«ares INN»e
Nes «Nu ue N»l

~Ice
ILII»4

~Nl»h

INN»up» 4 \'I
IrJ ehi CC"TC

» p I»aTet

t»LNIV

~LSUV

N««e 01
~0NI 0 ~ %»e»

«»IN'I
su%%ale%
~IMllle

NNIV
Itlsl 10 I

0LNra%all ~ ~
ILaet V

~Nlukl
e I» ~ Isa ~

h,lre

Ut0

~Iao C

\,1 les eu
~er ~

~ r

~ ~

~ltualaa
NNPII4

%0»all 0

VN»le ~

hatt Ir

u»I »ue»U

erat ILW4
«that ~

ILN

ra 0 r

4 ~ »t 4
~ ~t. 040»asa

~%Nl 4P»40'It4

~NN»l lee Nus CLul
INIISNaaJI»V

~tl ~pp ~~OH

te ~At ~Iar

t p
I »N Cases ~ I usaeaer0000»

» at Ne at »N» I NN» ~ 0«V
0»1 N

k1

N 1 %»»% ~ro
at Irvvl

el
Ne ~ «4 ~ 4«et'

hut r
»0«r

» 40
~ 0

N»N tar»0% lo Ir
~ee lah 4 INr

~I ~

~ alit

000»0»a N M'I\ I NPr »aa tarIU ~ I~
~ a.lvr

6Ct .

—
t XR

~ (I—~ -.~le+- -' ~ A----.C. PL.S.. P ~

~1000 Y

~ »NIee«r
Scavuh Isass

M

Ttt' 1IP

~ e ~Laatr
»re V CSIINar4

~ tr
~sel

I«0I

tl-
I

FLlttr

o«» ~ Na«a %re»c»
Dcrlala c oxx

Iacssro sau»

CIJIlt Masucc~
Itctttsab~bgaya ~

wta Iat

LI
0111 ~ ~
~Nr &I ~0 sat

I'101'04

CtCIeo\t « ~

SL NINI
~»V tal

~Ctl 1!4 H I1

1
0»at«N

~gUUa 7

»» IZ lHS

0

Cte «Ne NN0»NN U»
~ 00%»eu

I

Ijl

hTT. ttO. 1 TOt hEPtttACI1040h —Page 14
of 19 =.





705'-0"

7 8
677'-6"

12 13 6
633'-0"

16 17

10
.650'-0 ~

'37'-6-

633 e-0

6Z< ~ -0"

14 15 609 I pit

18 18 5 87t Pll

573 ~ 0l I

Y Soil Springs

0

~Fi K'a 8

SCHEMATIC DIAGRAMOF MASSES AND Y SPRINGS

ATT. NO. 1 TO: AEPsNRC:1040A —Page 15 of 19



11 705'-0" 705'-0

7 8 677'-6

'12 13 .6 663'-o

16 17

10 65o'-o

637'-6
6336 0

624'-0

14 15
609'-0'8

587'-0'73'-0'

X Soil Springs

Ficire 9

SCHEMATIC DIAGRAMOE MASSES AND X SPRINGS

ATT. NO- 1 TO: AEP:NRC:1040A —Page 16 of 19



K]3 ~ 386784 K/ft

KU ~ 386784 K/ft

K9 386784 K/ft

K7 ~ 1333152 K/ft

386784 K/ft

K3 = 386784 K/ft

KI ~ 386784 K/ft

"Y SOIL SPRINGS Fi re 10

ATT. NO. 1 T0 mP-mC-1040m —Page 17 <f 19



~
~

K8 - 376416 K/ft

K6 - 376416 K/ft

K4 - 376416 K/ft

K2 - 1790726 K/ft

X SOIL SPRINGS pi re 11

ATT. NO. 1 TO: AEP:NRC:1040K —Page 18 of 19



r
A

t ~

'I

4,

U



5% Damped Floor Response Spectrum {SQUG)

EI.650'-0", Auxiliary Building, D.C.Cook
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