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l. INTRODUCTIONt 9
i -

( '

Presented herein are the tentative plans for reanalyzing the criticai

(seismic Class 1) structures of Oyster Creek Nuclear Power Station Unit 1. t
-- .L?rt The object of the reanalysis is to descristrate whether or not the seismic

.

wy
+N''

hjifloads and criteria previously used for the design of tnese structures are *4

+.T. -

I
indeed conservative as evaluated by the available current analyticalr

'

tools. The selected approach is to come up with new seismic loads (shears v:%.
,. y .fy']f-J .

'

and moments) by first eciploy'ing simple conservative models, If any of the
t
| _ ,|(:: 1

-

. -,G4
{ seismic loads obtained free these models significantly exceed the design |~'f*

'

"second step 'will be to use more refined models, hopefully,
.loads

- - -

reduced,seis: sic loads would be obtained. For example, in the area of . . .
'

,,

) soil-structure interaction analysis, the half-space or lumped parameter 'h5.

1pproacl. hl be used first;
t

-
if seismic load results are too high, ~j;-a

.c
suitable finite element approach will be utilized next. The detailed .$
analysis plan for each critical structure will be addressed separately in ' [..

the report. The previous analysis technique used for the design of each '

structure will also be described briefly. kN3

Y
3%
.

,~2. CR'TICAL STRUC~URES TO BE ANALY2ED <.j)
C..

*he major critical structures concerned herein are the reactor building, Of.
]nthe turbine building / control room, the ventilation stack, the cor.densate

storMe tank and buried pi;irg (14" diameter emergency :ervice water

lines).
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3 ANALYSIS GUIDES

| NUREG/CR-0098, " Development of Cr iteria for 3eismic Review of Selected
i
k Nuclear Power Plants" by Newmark and Hall will be used as the primary
u j-

,
t guide. Additional guides mainly in the area of soil structure interaction i
! " *,

analysis, buried lifeline snalysis, and above ground vertical storage tank 1

-.eanalysis are cited in the text and listed in References. d
. ' , -.-

t % '.-

4 SEISMIC INPUT . !? , -
-4,

5
y.Q.

As the site-specific [nput is not available, fot* the time being the SSE 4
7

'u-
efined by CE Regulatory Guide 1.60 design spectra will be used. ;

i in
,,,

'. '. ',b'-
:

| I .this phase of analysis, the emphasis is more on establishing suitable
.

'"

9 :)...,

,

.-
|1 analysis models. Once this is accomplished, reanalysis for various .?J ,;c -

,9 :i d ._,.f , + t
i*e iseissi loadings will only require input changes.

1

.

'l . . ;;3
J<

- 3. ,
S. COMPUTER PROGRAMS

7.}.,

1

q For the contemplated linear analyses, the general-purpose lir. ear elastic j
a

i
'

CAP program is available on both LLL and LBL systems. For nonlinear
;

soil-structure interaction analysis, the FLUSH program is also available'

on these two systems. In half-space soil-structure interaction analysis,
'

the use of concentrated viscous dampers at structure fount:ation is

requir rd. Presently there are no damper elements available in either L.L

SAP or LBL SAP progna. A program modificatien is therefore necessary.
.

Alternatively, ANSYS progrss en Boeing Ccmputer Syste s can be used

through EG4G/ San Ramon's cosputer terminsl.
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'#N'6.. CENER ATION OF FLOOR SPECTR A-

Floor response spectra for equipment / piping design are generally dererat-d

by time history analysis of the building structures. Various methods > '.
j .g

generating floor spectra without going through a time histor, 'nalysi
:

have also been developed and shall be considered. The modeling of the

j structure (i.e., location of the mass points), shall :e ande such that tr.e
t

{ response information at or close to major equipment piping support points
.

I can be easily retrieved.
'.tt

. .
- w, g

..

3 ~, ..
- ?;hy

7. VARIATION IN PARAMETERS sM
Sen ty of seismic response to variation in important parameters shall

+hn -
be studied. The list includes soil properties. concrete modulus, shear Q

, _ . 4'W,
-4

l
-

areas, damping values, modeling techniques, etc. . *-g,' "k
.;

ryg
h 8. ANALYSIS OF VENTILATION STACK -

,

8.1 Previous Analysis by J. A. Blume ek Design
.. '

+

.f
The analysis is reported in Ref. ** 7ta.:ks (two stacks, similar

~

,

in structure) were modeled as cant as with lumped masses (stick'

L|model). Rockind around the foun ' 'o analy:ed and found to be 'c
,

r.egligible in contributing seismic ls ver, no docu=entation was
,

| available to confirm this star,ecent.

3.2 Pe3931ysis P!:n

A stick mojel is dee:ed sufficient to represent ice stack dynamic

raspense, ano tr.a mod.fi:stien is to inccrportta add it:ral scil springs.

| and dampers given oy ?ithart, Hall and Woods (7) See Figure 1 The

i
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' " N ^ -generci analysis steps are listed below.

[
rj'

r

(a) Verify model section and mass data frca drawings, make corrections if [m e< -

any. f'"
;

- .m(b) Calculate rocking' lateral and vertical soil spring constant from .g
n

soil data. M.
(c) Make response spectrum analysis of the model by inputing the R.G. 1.60

iIs'e 'a
M E.105 damping as per Nuara/ca-oO98 for all 5 1rwsponse spectrum.

7
,

'modes. Make one for the horizontal direction and another fo= the ;
'l, -w

vertical direction.. u;5-
: ,-

(d)' ' k and compade the results with Blume's results.'

/ , ).''

! i e,
| -(e) ~ If the res alts are significantly greater than Blume's results, ~<

i -

. - - . . . -
,,

incorporate soil! viscous dampers (in lateral, rocking and vertical ''
.

'

d, ,p P. . . .
; dirW.fons as determined by Ref. 2) into the model. Kun a direct ,#

| , .-
,

"

| time integration time history analysis. ''

-t

r

||
a/

9 ANALYSIS OF REACTOR BUILDING '

,

' % - ; f,.
9.1 Previous Analysis by J. A. Blu=e for Reactor Building Design

7, . ".
% t

A stick model was used to represent the reacter building, and the rocking t . 9
.W . ;')

of the t*Jilding around the fcundation was analyzed separately using a S ' ' ~

- ~ fl4
.9| damping ratio of 0.10 and an elastic soil modulus of 800 tons per square .Q)

I ,

I

foot (Sh. 27 and 28, ref. 3). The building =aterial frequencies were |,

#found to be abova 37.6 rad /sec (5.987 c;s: ar.d the rocking period is 1.:7
, - |

| see (0.637 eps).
,

. ?

I

j . ~

l -

t
!
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'
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!x 2. , w
,

I 9.2 Remnalysis Plan

A stick model representation for the reactor building is deemed

acceptable. This building is a short, massive reinforced concrete box
i .A[-. . ..
g. qstructure with a concrete, shield at the center to provide shielding for g,
.a

the reactor pressure vessel. The transalssion of inertia forces from top .D,.
,

to bottom is most likely through the exterior shear wall and the center . '.
. S . *t.c .nshield. -

,

,. . tF,.
; %

.y*..-
,

.x

The analysis model shall include the reactor building as well as the steel 9 ,

,g
. . ~ .

,

containnee[-(dry well), the reactor pressure vessel, and its supports. T, .'?

fi' f.; -

The model diagram is shown in Fig. 2. 'N
5

, w;G' !f
A 3D resporgspectrum analysis will be performed using R.G. 1.50 spectra,

.

4

! and 10% damping for all modes. .I|
. .t;

(#1

i .
I It is expected that the RPV and dryvell will exrerience greator seismic '

,j
c:

|

loads that previously determined by Bluna, riace the foundation ocking i[i 5
.c -

and coupling of the drywell, RPV, and re.'ctor be.11 ding were not censidered '

,

'r'. x 'in Blume's analysis. 'T,
, fjs

.H
Y? If needed, a less conservative estimation of seismic loads due to soil

y
j

f structure interaction will be conducted. It is su,qa.sted to proceed with
1

core refined analyses as follows:

| (1) Time nistory analysis using soil visecus daccers; '

$ (2) Use a refined soil :odel for the deep embed = ant case, i.e., the

Hall-Kissenprenning :ovel, ref. 4, p. 25;

| (3) Use Fl.USH analysis (recc. . ended ) .
L

L50031
_ __ . .- -
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.w.10. ANALYSIS OF TURBINE BUILDING /CONTFOL ROCH*

1

10.1 Previous Anclysis by J. A. Blume for Turbine Buildin,t Control Rocs Casi.t*1/

) *

The building was represented by a two mass stick model. A time history Ia

analysis using El Centro earthquake of May,1940 N-S component normalized
,

BY

* y, , <
to 0.11 g (5).

g.%
.

,.

A- '
'

.I'4 i
d 10.2 Reanalysis Plan

bine buildik.;.yo seissio class (category) 2 structure, the
- , . ,;, .- . . .

id E ,NSince the t
. . ,m

main canoeils is the resp'on ''$f.seissio class 1 facilities / equipment in 3d.
..Q' Iyf ,,, . .1- 4

*

a

this building. These.are'the control'roce on the N-E earner of the '' wT-

* W&i: .' ff.' ' 's

op floor, C battery room and switchgear room on the S-W corner of
g; .g.. .ye m
.

,w : , .

the mezzanine floor. T'h5turbinebuildingisashortrectangularbased 6
..

r ;;;. n f.,

reinforced concrete bui,ldihg stiffened laterally by shear walls in both 5bs . -7.s . - , ,. - ,4
,

the N-3 -W directiorb. A' stick model representation is deemed "

adeq uate. The separate control ecos enclosure as shown in Fig.1-4-10,

, FSAR shall be modeled separately to evaluate its seismic integrity. The
&

3
proposed model including the usual soil springs are shown in Fig. 3 : ''!f< ~

l - r' y
r

'

.t
y

Note that separate stick models of the turbine, its pedestal, and overhead , .j N
Mw , .

crane frame above the operating floor are included in the model to take '

i

i' ,.

, .. ,9 314
| account of all possible dynamic interaction effects. ~ ~

i|
. . ,

i
1 It is expected that soil-structure effacts will do:inate the seis=le

response. The analysis procedure for the turbine building will be similar,

.

to that of the reactor building described in Section ').2. '

L3i233
- .-

. . __ . . _ _ _ _ _ _ _ _ _ .__
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.. c .,.. , 0. ANALYSIS OF TURBINE BUILDING /CCNTROL RCCM1

10.1 Previous Analysis by J. A. Blume for Turbine Buildirg/ Control Rcce Casign

The building was represented by a two mass stick model. A time history [;
1
1 analysis using El Car.tro earthquake of May, 1940 N-S component normalized
i i
I to 0.11 g (5). ,

,

4}
,

'

..

[ .g
! 10.2 Reanalysis Plan -

| 3
Since the turbine building is a seismic ulass (category 2) structure, the ~d,

| 1.Q - 'k
| =ata concert is the response .of seismic class 1 facilitisa/ equipment in p
i ?*i ,~. . - - '"g-,

this building. These are the' control room on the N-E corner of the ,

' 1.M&~. .

g floor, b hattery room and switchgoer room on the 3-W corner of

th(mezzanine floor. The turbine building is a short rectangular based (g
+

reinforced concrete building stiffened laterally by ahear walls in both
.

. u s . '' '' .;?,

the N g d E-W directions. A stick model representation is deemed n;j w
:

adequate. The separate control roce enclosure as shown in Fig. 1-4-10,
. "imF3AR shall be modeled separately to evaluate its seismic integrity. The

-

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

, ., .& _ qc
,. J

r0

Note that separate stick models of the turbine, its pedestal, and overhead i

erane frame above the operating floor are included in the codel to take

account of all possible dynamic interaction effects.

:
1

It is expected thtt soil-structure effects will dcminate the seismic :

'
response. *he analysis procedure for the turbine building will be similar

f
'

j to that of the reactor building describ e 1. eett:n 9.2. -

! ,,

! l
i .

k

', 's
;

i~
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{ c~.h.Jo determine accurate seismic soil-structure interactius effer.3, te
i

1:
e,6; FLU 5H pr% ram may be eventually employed. In this ca.,e both tne turoi..e '

'=
%,

i

. . -
. *%

,j building and the reactor building and its internals shall be modeled } 'r

,

-~ c. . . . . '.F. ..

4
.

together in the ao . structure system due to their proximity (the ,

,jrW., y._.<.J
.

. ,- - - - ;'
.

.. ~
. s v : .-structure to structure 1, tien offset will beene be mamatdered, see

. . . . x
'

., y.,, , W '.
-

4. M..'
'

.
, , ,e <,

,

Figure 4). ' L
.' ?.

%." .

~ .~-, .

-i .h . ;., ,, +fv,*w , <
,11 .ANA1,YSIS OF COWS 33 ATE N TAE

. , ,

,3 A
e* i - ';

. M. -t c'' , dy: c"' t > g ). tn..q m,py -v. s,. : P .
.

,.

- .T ~3'11.17. estous ==Sesis .rs;c.4,;:. -s, i
h,

f

the. _N: f1 p i

s e d.,., f.h -
,

. , <
,v r. .~ e< ,b r . . ~.,,t.

pn - -w . v
. .. .

. -e , . - e ,w
, +

p The :,eismic analysia :ta on passe $-10 and 5-11 of '. :. .
. m , s. - a -. ~ 1:c
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