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United States Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Mr. George W. Knighton, Chief
Licensing Branch 3
Office of Nuclear Reactor Regulation

SUBJECT: Beaver Valley Power Station - Unit No, 2
pocket No. 50-412
Soil=Structure Interaction =- Additional Information

REFERENCES: (a) DLC Letter 2NRC-5-016, dated February 1, 1985
(b) DLC Letter 2NRC-5-049, dated March 25, 1985

Gent lemen:

In Reference (a), Duquesne Light Company (DLC) submitted a supple~
mental response to the NRC Structural and Geotechnical Engineering Branch's
(SGEB) Draft SER open item on Soil=Structure Interaction (881) which included
DLC's position on this issue, That supplemental response was provided to
address the discussion that occurred on the 881 issue at our November 30,
1984, meeting with the SGEB.

To obtain an additional review of our position, DLC assembled a panel
of wix consultants to evaluate the 851 analyses that had been docketed for
BVPS-2. Each panel member provided a written evaluation which further
substant lated our position, and these evaluations were submitted to the NRC
in Reference (b),

In the Final Draft SER (FDSER) issued to DLC in an NRC letter dated
June 6, 1985, the NRC upgraded the 881 issue to confirmatory status, The NRC
stated in the FDSER that they would perform an audit of the BVPS-2 881
analyses and utilize the results of the audit in establishing their final
position on this issue, This 881 audit occurred on June 19 and 20, 1985, at
the Stone and Webster Engineering Corporation offices in Boston, MA,

At the conclusion of the audit, the NRC staff requested that DLC
docket certain information that had been discussed during the audit, This
information, which is attached, {(ncludes (1) two plots (Figures [ and 11)
which compare various response spectra at 5% damping; (2) a written defini=
tion of each response spectrum curve shown on the two comparison plots; and
(3) the digitized data used to generate the response spectra curves,

Based on the discussion cthat occurred at the conclusion of the audit,
it is expected that this submittal will result in the closing of the 881
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issue for BVPS-2. It is understood that closure of this issue is dependent
upon the NRC's ftinal review and approval of both the site-specific response
spectra issue and the attached intormation,

DLC would appreciate being informed as soon as possible of the NRC's
final position on this issue,

DUQUESNE LIGHT COMPANY

By ;
J./¥. Carey
Vice President

JDO/wjs
Attachment s

¢e: Mr, N. Chokshi, NRC SGEB (w/a)
Mr., L. Heller, NRC SGEB Section Leader (w/a)
Dr. W. Kerr, ACRS (w/a)
Mr. J. Knight, Director NRC Division of Engineering (w/a)
Mr, G. Lear, NRC SGEB Chief (w/a)
Dr. D, Okrent, ACRS (w/a)
Mr, L. Reiter, NRC GB Section Leader (w/a)
br, C. Siess, ACKS (w/a)
Mr., B. K. Singh, Project Manager (w/a)
Mr. W, Thompson, Jr., Director NRC Division of Licensing (w/a)
Mr. G. Walton, NRC Resident Inspector (w/a)

COMMONWEALTH OF PENI'SYLVANIA )

) 88
COUNTY OF BEAVER )
On this g;“ day of /419 s before we, a
Ioufy Public for sald wealth and Eounty. personal ly appeared
J. J. Carey, who being duly sworn, deposed and sald that (1) he is Vice

President of Duquesne Light, (2) he is duly suthorized to execute and file
the foregoing Submittal on behalf of wsaid Company, and (3) the statements set
forth (n the Submittal are true and correct to the best of his knovlod‘o.
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CURVE A:

CURVE B:

CURVE C:

CURVE D:

CURVE E:

CURVE F:

CURVE G:

DEFINITION OF CURVES IN FIGURES I AND II

(Note: All curves are for 5% damping)

Response Spectrum for the translational component of the input
motion for the 3-Step Method analysis performed for the reactor
coptainment structure. (Note: This is for the translational
component only; the total input includes an additional rotational
component of motion.)

Response Spectrum for the translational motion calculated, by the
FLUSH computer code, for a point in the "free-field" soil profile
at the elevation of the reactor containment's foundation.

BVPS-2 Ground Design Response Spectrum defined at the ground
surface in the "free-field".

84th percentile free field soil response analysis response
spectrum at elevation of reactor containment foundation. (See

February 1985 Site Dependent Response Spect:-um Report for
procedure.) .

50th percentile free field soil response ansa .sis response
spectrum at elevation of reactor containment foundation.

Amplified response spectrum for the foundation of the reactor
containment structure resulting from the 3-Step Method analysis
(FRIDAY Output).

BVPS-2 Enveloped Peak Spread Amplified Response Spectrum for the
foundation of the reactor containment structure (PLAXLY output).
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DIGITIZED DATA FOR CURVE B

FLUSH FREE FIELD SPECTRUM
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OIGITIZED DATA FOR CURVE C OF FIGURE I

BVPS-2 G.R.S.

FREQUENCY

(CPS)

100
lo8

0.463
0.500
0.523
1.913
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000
238
238
000
089
831

57 DAMPING
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OIGITIZED DATA FOR CURVE C OF FIGURE II
B8VPS-2 G.R.S. 5% DAMPING

PERIOD ACCELERATION

(SEC) (6
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1.279 0.126



DIGITIZED DATA FOR CURVES D AND E

15:06 THURSDAY, DECEMBER 20, 1984

HORIZONTAL RESPONSE SPECTRA FOR 5 PERCENT DAMPING
SOIL RESPONSE ANALYSIS QUTPUT SCALED AT 55 FT.

Ve NOeVMPEUNY
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a3 s%23sse

Computed using earthquake records
listed in Table 4~4 of the February
1985 report entitled "Site Dependen
Response Spectra, Beaver Valley
Power Station = Unit 2"



DIGITIZED DATA FCR CURVE D OF FIGURE II

84TH PERCENTILE SOIL RESPONSE

PERICD ACCELERATION
(SEC) (G
0.01905 0.09389
0.02089 0.1€119
0.02291 0.10647
0.02512 0.10357
0.02755 0.10628
0.03020 0.11307
0.03312 0.11292
0.03431 0.12987
0.03982 0.12659
0.04366 0.12291
0.0a4787 0.12908
0.05249 0.13011
0.05755 0.12432
0.06310 0.12370
0.06919 0.13396
0.07587 0.143¢0
0.08319 0.13683
0.09121 0.14084
0.10001 0.14796
0.10965 0.14754
0.12024 0.17851
0.13164 0.17637
0.14456 0.21035
0.15851 0.23800
0.17380 0.23671
0.190587 0.23550
0.20895 0.22002
0.22911 0.19873
0.25122 0.17218
0.27544 0.13695
0.30203 0.11844
0.33117 0.11244
0.36312 0.11374
0.39816 0.11190
0.43657 0.10876
0.47069 0.11244
0.52487 0.11401
0.57551 0.11471
0.63103 0.11441
0.469191 0.10294
0.75867 0.087485
0.83186 0.07936
0.91212 0.07470
1.00012 0.06991
1.096461 0.082280

1.20261 0.05464



PERIOD
(SEC)

0.02000
0.02070
0.02142
0.02217
0.02295
0.02375
0.02459
0.02535
0.02634
0.02726
0.02821
0.02920
0.03022
0.03128
0.03238
0.03351
0.03448
0.03590
0.03718
0.03845
0.03980
0.06119
0.06243
0.084a13
0.04547
0.04727
0.0640893
0.05044
05241
.05428
05414
.05811
04014
082258
.08443
.06668
08902
07143
07393
.07452
.07920
0.08197
0.08388
0.08781
0.0%089
0.09407
0.09734

ACCEL.
(G)

9.652538-02
9.87558€-02
9.89426€-02
9.97190€-02
9.92811€-02
9.91082€-02
9.98112€-02
9.97140€-02
9.81849E-02
9.75519¢e-02
9.791478-02
1.003632-01
1.012168-01
1.00506£-01
9.876092-02
9.56627€-02
9.54589€-02
9.820908E-02
1.00533€-01
1.01775€-01
?.99720€-02
9.79085€-02
9.820438-02
9.8%0048-02
1.01296€-01
1.007948€-01
1.003402€.01
9.92041E-02
1.00244€.01
1.00499: <01
. 72803E 02
.46129E-02
-95361E-02
.03072E-01
.08000€-01
<12994€-01
-13480E-01
1.11997¢8.01
1.135302-01
1.13554¢8.01
1.1108082-01
1.07502¢e-01
1.089182-01
1.147382.01
1.209412.01
1.29499¢.01
1.25313¢.01

Ll ol L B

DIGITIZED DATA FOR CURVE F

A.,R.S., FROM 3-STEP METHOD

PERIOD
(SEC)

0.10077
0.10430
0.10798
0.11173
0.11564
0.11968
0.12387
0.12821
0.13270
0.13734
0.14215
0.18713
0.15228
0.15741
0.16312
0.16883
0.1747%4
0.18086
0.18719
0.19375
0.20083
0.20755
0.21481
0.22233
0.23011
0.23817
0.20451
0.25513
0.26407
0.27331
0.20288
0.29270
0.30303
0.31363
0.32461
0.33598
0.38774
0.35991
0.37281
0.38555
0.39%04
0.81301
0.42747
0.4424y
0.45792
0.47398
0.49%084

ACCEL.
(G)

‘ - “m-.‘
1.139118-01
1.14425€-01
1.14649€-01
1.13521€-01
1.14567€-01
1.19984E-01
1.41382€-01
1.55923€-01
1.54700€-01
1.04657€-01
1.558408£-01
1.489342-01
3.“3’“-.‘
1.56499¢-01
1.57472€-01
1.61942€-01
1.44396E-01
1.65521€-01
1.58621€-01
1.72726€-01
1.75055¢-01
1.853408€-01
1.78749€-01
2.03575€-01
2.10542€-01
2.02285€-01
2.01007€-01
1.92510€-01
1.97349€-01
1.96043E-01
1.83487€-01
1.81496€-01
1.70830€-01
1.62379¢€-01
1.64080€-01
1.58009€-01
1.61464€-01
1.778458-01
1.944088.01
2.17538¢€.01
2.22459€-01
' - ““"’.l
2.91787¢€.01
3.19854¢8.01
3.147208.01
3.05745¢8-01

PERIOD
(SEC)

0.50771
0.52549
0.54388
0.56292
0.58262
0.60302
0.62413
0.44597
0.66859
G.49199
0.71621
0.74128
0.74723

0.79809
0.682189
0.85066
0.880a9
0.91125
0.94315
0.97617
1.01038
1.0a570
1.08231
1.12020
1.15941
1.20000

ACCEL.
(G)

3.40800E-01
3.616837€-01
3.57773€-01
3.296G4E-01
2.99411€-01
2.87399€-01
2.69745€E-01
2.39600€-01
2.26887€-01
2.56700E-01
2.55379€-01

T 2.313188.01

2.09734E-01
2.279308-01
2.20636E-01
2.00516€E-01
1.92865€-01
1.76217€-01
1.56188€-01
1.86427€-01
2.04162€-01
2.08973¢-01
1.892318-01
1.62020€-01
1.63519€-01
1.51899€-01




DIGITIZED DATA FOR CURVE G

Containment Mat Horizontal SSE ARS Enveloped
Cracked and Uncracked Externals

Five Percent Equipment Damping

Period Acceleration
(Sec) (G)
0.0 0.098
0.021 0.098
0.022 0.099
0.041 0.099
0.042 0.100
0.053 0.100
0.054 0.101
0.060 0.101
0.061 0.112
0.076 G.112
0.077 0.127
0.107 0.127
0.108 0.162
0.139 0.162
0.140 0.169
0.191 0.169
0.192 0.247
0.300 0.247
0.301 0.244
0.328 0.244
0.329 0.241
0.340 0.241
0.341 0.248
0.371 0.248
0.372 0.265
0.4624 0.265
0.425 0.330
0.665 0.330
0.666 0.264
0.888 0.264
0.889 0.231
1.000 0.231



