TENTATIVE PLAN FOR
THE SEISMIC REANALYSIS OF
THE CRITICAL STRUCTURAL SYSTEMS
¥ OF OYSTER CREEX
NUCLEAR POWER STATION UNIT 1
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INTRODUCTION

Presented herein are the tentative plans for reanalyzing the critica.

(seismic Class 1) structures of Oyster Creek Nuclear Power Station Un

i -
Vilae

The obiact of the roml'ysu is to demonstrate whether or not the selsazic
loads and criter.a previously used for the design of '"ese structures are
indeed conserva'ive as evaluated by the avallable current analytical
tools, The selected approach i3 to come up with new seisaic loads (shears
And moments) by first employing simple conservative models. If any of the
seilmic loads obtained froo these models significantly exceed tha cesign
loads e secound atogpwtll be to use more refined models, hopefully,
r'ductdfsolslic loads would de obtained. For exaaple, {n the area of
soll-structure mt.era?uon analysis, the half-space or lumped parameter
\pproac! "41 De used first; if seisaic load results are too high, a
Suitable finite element approach will de utilized next. The detailed
analysis plan for each critical structure will be addressed separatelv in
the repori. The previous aralysis technique used for the design o -ach

structure will also be cdescrided briefly,

RITICAL STRUCTURES TO BE ANALYZED

The major critical structures concerned herein are thre reactor dbuilding,
the turbine bduilding/control room, the ventilation stack, ‘he coridensate

storsge tank and buried piping (14" diameter ezergency service water
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ANALYSIS GUIDES

NUREG/CR-0098, "Development of Criteria for Seismic Review 5f Selecte-
Nuclear Power Plants™ by Newmark and Hall will be used as the primary
gulde. Additionsl guides asinly in the area of soll structure interaction

.

analysis, buried lifeline snalysis, and above ground vertical storage ‘ank

.

analysis are cited in the text and listed in References.

SEISMIC INPUT

o W B e

As the site-specific input is not available, fo~ the time being the SSE

input. defined by tﬁo Regulatory Guide 1.60 design spectra will be used.

"au‘“

I this phase of analysis, the ezphasis is more on establishing suitadle
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analysls models. Once this is accomplished, reanalysis for various

3elsa‘.&lond1n‘s will only require input changes.

COMPUTER PROGRAMS

For the contumplated linear analyses, the general-purpose linear elastic
SAP program (s availadble on doth LLL and LBL systems. For nonlinear
soil-structure interaction analysis, the FLUSH progras (s also availadle
n these two systeams. In half-space soll-structure intera~t{on analysis,
the use of ooncentrated viscous dampers at structure fruncdation is
requirsd. Presently there are no damper elezents avalladle ‘n either L_L
SAT or LBL SAP srograa. A program modification is trerefsra necessary.
Alternatively, ANSYS progras on Boeing Ccomputer Jyatema ~an Le used

through EZGAG/San Ramon's computer terminal.
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CENERATION OF FLOOR SPECT®A

loor response spectra for equipment
by tize history analysis of the buildi ! us .« Various zethods
generating floor spectra without joing through a %ize histor, °“nalysi
have alsc been devaloped and shall be considered. The modeling of the
structure (i.=., location of the mass points), shall '« made s.-n that

response inforzation at or close to major =quipment piping sugpor: pointa

can be easily retrieved.

VARIATION IN PARAMETERS

Sens Yity of selsaic resjonse to variation in { ant parameters shall
7
e

be studled. The list includes soll properties. concrete modulus, shear

areas, damping values, modeling techniques, etc.

L2

ANALISIS OF VENTILATION STACK

f’_f_f!_i_:;tlj_§‘"aly!13 by J. A. lu ek Design

The analysis 1s reported (n . ® ta.ks (two stacks,
in structure) were modeled as =3 with lumped zasses
Rocking around the foun *A analyzed and
igible in contributing seismic

-2 to confirm this stacement.
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generyl analysis steps are listed below

(a) Verify model section and mass data froa drawings, make correct.ons
any. ¥

(B) Calculate rocking, lateral and vertical soil spring constant froa
soil data.

(a) Make response spectrum analysis of the model by inputing the R.G., 1.60

response spectrua. Use a 108 damping as per NUREGC/CR-0098 for all

8

modes. Make one for the horizoatal direction and another fo- the
vertical direction.

(d)‘: and compa~e the results with Blume's results.

(e) I'? the res.lts are significantly greater than Blume's results,
incorporate soil viscous dampers (in lateral, rocking and vertical
dir’iona as determined by Ref. 2) into the model. Run a direc:

time integration time history amalysia.

ANALYSIS OF REACTCR BUILDINGC

Previous Analyais by J. A, Bluze for Reactor Building Design

A stick model was used to represent the reactor building, and *he .-ock‘.n‘.
of the tuilding around the foundation was analyzed separately using a
damping ratio of 0.10 and an elastic soll a3odulus of 800 tons rer square
foot (Sh. 27 and 28, ref. 3). The duilding zaterial freguenc.o3 were

found to de above 7.6 rad/sec (5.387 ~;s. ard 'he rocking ;-riaod is 1.%]

sec (0.637 cps

Liwa'30
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1.2 Reanalysis Plan

BTN S ST

A stick model representation for the reactor uilding (s deezed

acceptable. This bullding (s a short, massive reinforced concrets box
"‘ 3
structure with a concroto'shlold at the cenler to provide shielding for b
i
the reactor pressure vessel. The transailssion of inert.a forces f-om top &
\!
to bottom 13 most likely through the exterior shear wall and the centar c: -

shield.

The analysis model shall include the reactor bullding as well as the steel

-
contalina {dry well), the reactor pressure vessel, and its supports.

The model diagram 13 showa in Fig. 2.

A 3D responggéspectrum analysis will be perforned using R.G. '.50 spectra
»

and '0% dampirg for all modes.

[t 135 expeci>d *hat the RPV and drywel. will exrer!ence greatoer seismic

-

ioads that previously determined by 3lume, ~lace the founcdation =ocking

s

.

i
¥ O

ind coupling of the drywell, RPV, ard re ctor ».1lding were no: considered

el

i in Blume's analysis.

[f neeced, a less conservative estimation of seismie loads due to so0il
structure (nteraction will be conducten. % Is suzgested to proceed with
zore reflined ara.yses as follows:
1) Time nistory analysis using s0il vi.scous ‘agpe-~s:
(< Jse 3 refined soil zodel for the deep embedzent ~33a, {.®,.. the
Ha!l-Kissenplfenning zocel, ref, 4, p. 2€
i Use FLUSH analys!is (recommenced

ST 5 |
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=.10. ANALYSIS OF TURBINE BUILDING/CONTROL ROOM

10.1Previous Anclysis by J. A. Blume for Turdine Building/Control Rocs Lesiga

The bullding vas represented by a two massy stick model. A time history i
analysis using F1 Centro earthquake of May, 1940 N-S component normalized

to 0.1 ‘(S). '

10.2Reanalysis Plan
Since the turdbine building is s seisaio class (category) 2 structure, the

L A

sain concern i3 the napm';‘a of seimmic class 1 facilities/equipment in
»- ‘o

this bullding. These are the control room on the ¥W-E corner of the

op#rlo«. c b.tﬁry room and switchgear room on the S-¥ corner of
-

the Werzanine floor. The turbine building is & short rectangular bdased
reinforced noncrete b_guun. stiffened laterally by shear walls in doth
the K-S 'f-'d directions. A stick model representation is deemed

adequats. The separate control rcom enclosure as showm in Fig. 1-8-10,
FSAR shall be modeled separately to evaluate its seismis integrity. The

proposed model including the usual soil springs are shown in Flg. 3.

Note that separate stick models of the turdine, its pedestal, and overhead
crane frame above the operating floor are included {n the modal to take

account of all possidle dynamic interaction effects.
It is expacted that soil-structure effects will ¢ minate “he seisaie

response. The analysis procedure for the turdbine duilding will be siailar

to that of the reactor bdullding descrided in Secticon 9.2,

Loeealil
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10. ANALY3SI3 OF TURBINE BUILDING/CONTROL ROCM

10.1Previous Analysis by J. A, Blume for Turbinre Buildimg/Con.r Recm Cesign

The bullding was represented Dy a two mass stick sodel. A *ize history
analysis using Bl Cestra earthquake of May, 1980 N-S component noraal..zed

to 0.11 g (S).

10.2Reanalysis Plan

Since the turdbine bullding 1s a seismic :lass (category 2) structure, the
saln concern is the nn;.a;o of seismic class 1 facilities/equipment in
this building. These are the contrecl room on the N-E corner of the

ng foor, C battery room and switchgear room on the S-W corner of

fmerzanine floor. The turdbine bdbullding is a short rectangular based
reinforced concrete bullding stiffened laterally by shear walls in both
the N-§fRnd £-w du:ootlms. A stick model representation is deemed
adequate. The separate control rooa enclosure as shown in Fig. 1-4-10,
FSAR shall be modeled separately to evaluate its seismic integrity. The

proposed model including the usual soil springs are shown in Fig. 3.

Note that separate stick aodels of the turdine, its pedestal, and overhead
crane frame above the ocperating floor are included in the model o take

iccount of all possidle dynamic interaction effects.

[t is expected that soll-structure effects will dcz:nate the seisaic

-

response. The analysis procedure Tor the turdine duilding will be similar

O that of the reactor bduliding descrided (= Zenti:n 73,
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3o determine accurate seisalc scil-structure interaction efiv- 31 *re
FLUSH program may be eventually employed. 'n this ca.e both tne Luroi-e
bullding and the reactor building and its internals shall be modeled
together in ths n&%&rmtun system due to their proximity (the

structure to structure lmuu efTect will bence be considered, see

Figure l).

The Leismic snalysis

d on pages 5-10 and 5-11 of

. Dot
in. . PSAR mmmmmmwuu |
0.5 ¢ ¢mu_.m&..x¢¢ of 95 fest) ware assumed to be rigidly

coupled ’.oun.m t.gf‘& t@ksrllm.-in
“ morizontal ﬁxmum squal to p-e' i'é'- ground. The forces fros
aonvective water pressures were tbo u}uflw presumably from =ef. 6,
TiD=TO. ¥ "Nuclear Reactors and MW 1963 guidelines.
The moment and :hﬁr forces were then c;et.nim for the design of the
base support structures.
.

11.2%eanalysis Plag

More modern analytical techniques for analyzing vertical storage tanks

will be utilized on the dasis of the development of 3-7's T to 9.

LQ(JK . ?




~ 12 ANALYSIS OF BURIED EMERGENCY SERVICE WATER LINES

12.Frevious Analyais for the Buried Water Lines

The analyais 1is roported in Ref. 10 by J. A. Blume Assoclates (n woveadsr,

1967. Only the bgﬂn‘ stresses were calculated and no calculations were

made to determine uux omuoe “0e to passage of seismic waves,

\.

12.Reanslysis Phn
The mlpu of burld »ip will follow the guidelines givem in

S ‘Bys. 4

IUINICI-N” gct. ‘im in lcf'a 11 to 15. A similar
ormulas is given u Bechtel Topic Report
" Rev. 3 Stpt. lﬂl t&c 6.

‘_.

Information 1s needed m&h th hyout (routing) of the buried

%

uc;m*vico uat.er um. iu oaunctioo details to the intake and

5.

turbine bulldings, Crxucal u-cu m then to be identified and

e

appropriate formula will be used to “k pipe axial, dending stresses due

to passage of seisaloc waves and dhllding displacesents.
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