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The repcr* tas submitted to IRC at the er,d of Phase I of the San Onofrw A53 *E~

/e ': }2Cnit so. 1 (50-1) seismic reevaluation prog-am. In Phase I, several
[ [

Mreactor coolant system (RCS) componeet supports have been modified to 4
s .,.m .

provide the desired safety margins for these components to resist the fUM gcv! O

M[n$
-c

g-eater loactro usoeistee .th a C.67 g Safe Smidown tarthqme uso. cw E y g1
% ac aThe report described the seismic reanalysis of the containment, the - g -y

.

soncrete structare inside containsect and the reactor coctant systes for '1 - - s. s3
% 7 c

e 2such an earthquake. NRO has proatsed to review the report and also z .y -

%f7 .-- e
enciese a list of iteas (questions and comments) to be addresset for the 9 {
Phases II and !!! Balan::e of Flant (BOP) seisuic ree,atuatton.

{
* .' |w{;;.*S x Z 2

Dh:? h jy$The presentatior. of the 50-1 seismic reanalysis followed closely the MBC . .7f f a

,t

c -h)
. .

flegulatory Calde 1. G format (or NRC SRP recommended fors.at). Tha [ d5
t 'ganalysis effort sans shared by Bechtel and Westinghouse companies, with .

/, gr
Becettel's emphasis a contairusent, reactor buildi..s and soll foundatica y ea &

, , .g * e

analysis and Westinghouse, on RCS or 5333 systes and coupcoents analysis
. D L

g [
k'Q{{ s. u a.

(see the attached sumanary table). In eacn of the first three analyses
r.; A, f.

listed in the table, the models of the containment, reactor buildtr4, MSSS JNhtAm s
o

systes arms soil foundaticr: were all included to account for the possible hh [ {
. :: =dynamie interacticri ammg them. A detailed model whs used for each systee }g a

g4

being ana*yzed, and the remaining systems were represented by simplified J ,1 L _ ~

l%models. *5e analysis of M3SS components, i.e., reactor vessel,
,.
y

pressuriser, reactor coolant pumps (ROP), and steam gecerators took two
g

stepst IC'3 system analysis as first performed using simplified '% ) -a

g g*
~., e a. I

component models, then a detailed component model was analyzed using the EO,

2Wi;boundary displacement time tristory free hSSS system analysis as the input. g.W^
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'.r *tgE1 ,,7 gr,y f The seismic response of N353 systes and componects was predicted 'Jy a*

$ A#*g'y
,0|. nonlinear step-by-steh dynamic analys1.s via the Westinghou.se computer 7/yj 7 *

<y.
L ,

, , , -=

.J | cede vt A2. The nonlinearity cassidend was related to gap effects. p -v 6.,p
6 A'N i'i3 11f t-off, are the behavior of special types of com.,onent su;perts. p' r.ch.%.M .- T1.T'

A.s the validity of the tws.alta very asch depends cm the step by-step ~[ *

2.g. soluticus proce&re employed, a description should N provided hh L

iL, discussing the convergence of the scluticm at each time step (i.e., e.Q :
- t

* %) %,
, 's, the iteration scheme and ccmvergence criterian used) in the sense '

@* (M'
r.

A.p t .,Ww
, (5

' that,- the internal twsisting forces deriving from enteria.1 laws are in
s

,y
wp eqailibrium wit'h external forces. h3 .

,
.

n. .- :M.

.. -
ji .'(*f g :
p. y* We feel further justification of the ar.alysis results from the -

*
'

o v, bM nonlinear models of the RSS3 and concrete internals (RB) is alsoDh needed.
t
t

4

1) One set of synthesized earthquakes, one for each es-thogonal ^

4 . j .. ..

eq['
L directica:, was used for seismie input (page 3 7.1-7). The NS$5

,

' : .g g9.

[ b.1 noe11 rear model is expected to be sensitive to earthquake Si
4 *4 characte*1-tics such as ' phasing *. Therefore, more than one '

. time-history should be used to assess the effect of earthquake - -

g,j JM r.-

input characteristics on the system response. %)P.d['-3, ,-

H
2) A set of " gap conditions * (Section 3 7.2.1 3 1 ST37Dt PODC.) ;ga

y

teers assmed in the N333 accel. Rcwever, the equivalent [
f. [Q

,

f- analytteal model (Appeedia A) and UC1 A vibration tests indicated i
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E - h..c s. n'*g Ay:>

hg ? ~-. .h''4 that the E333 was ser.sitive to gap conditicrs. It is alsc
,

_

7-J.- possible that t he gaps mis .t cr.acge be -ause of operation. The :p
hw magnitude of impact or "anging' (closing of stops) may be

a
(dwi ',

k+, significantly affected try the assmed gap conditions. - Q.
A. - .

,.A,.

%. g?
-

The re fore , the nor. linear mode; ar.alysis should include the y@-
t -.

( .,.

,p '%.

2 .g variatility of gaps. * *
,D

_

ay

F. - Ns -

y 3) The Westinghouse modified, nor.!!near model predicted (
displacements in the rar.ge of 0.40 to 3.95 inches at the top of

*
the pumps and at the top of the steam generators (Table

) '3
.

3.* . 2-4 ) . These weae 2 or more times bigger than sensared gy
,:r
t *J j' elearances at seisale steps. fieference SC-206-146 Effect.s of
aJ . . . --
ig Earthquase Stresses on Prima y Cooling !ystem, M,
I,C. e

; P'- UCLA-7151-( 1971 ) . The deformed shapes of the SC and pump a o - :M
g -s ,

A3 not given. However, given the geometry of the seismic stops, it
ZU
jt * would appear that deformaticus this large could produce large
?L
h deflections at the nozzles of SC and pump, and consequently, M
y

'
-

,

4 m!.
large stresses. Therefore, additicrsal data in the form of Ir

/,
t .e

' - !*4 displacement time-histories, assm ed asp emlaes, deformation '

.

Q t

yy shapes, etc., or other justificatim should be requested.

i.;A&{t

'j
oh. .

,

4) The linear Bechtel model respan.se was used to calculate loads on jg3
,w

h>4: i the concrete structures and anchors (page 3 7.2-45). - If Lapac t
,s [

I occurs as was evident in the Westinghouse nonlinear model, the

Q box section beams (associated with stops and bumpers) may
.,

* transfer loads sismiftea-tly hiz*er than those predicted try the >F-
.3)*s 1.: -

yy linear model. Alac, the characteristics of the earthquake
J s,-
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y% The effects of the concrete etetairmeent shell added in 1977 have act*
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. been included in the Phase I analysis. We feel the through-soil
.!.

YE ecupling between the new coecrete shell and older structures ma.st be

[ - eensidered. &
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{p,..{ A comparison of measurwd earthq. sake responses with computed values*

* V.' a

%w" '" may be desirable fcs- linear sys*.eas which have not subsequently been
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, ( cy] for the S2, a verifiestion of s:me frequencies and mode sr. apes may U
.

4c ,p
1h# be valu.aDie.
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-d

, 4

, b,.y | structural componea.ta and their supports (Lecluding linear type and
4 -

,
1

LQf plate and shall type soports).
:y :.-. A
.Nd ,

tWgI
.

g COT A!W8EN* AllA:.y M S
., .

.W N7'

,

we,;; .. + '
.' <#. , - Show the method or derieteg siscitried contai sert models tree ASR:|D

6
e .% f '

* + - * analysis results.
o

i 4%
{C.,y*

-n
i

?.Y,

. ]#,% .i PEA?"Up B"!LSIE A3 A;.y!*

e7*
k. .,4

' *

Show the met *xm2 or de-teing the sin equivaler.t four.dation sp= ings for

j%.] the buildir.g ar.alysis.

gx<q
". h*[h Ras the er*ect er relati e displacesent amar.g supports (if acy) been*

#

*.E eonsidered is the respcr.se spee*r m analysis or SPT lirtir4 rig,
s%,
w' W.+44 remeter sevi-e ermee ans re,e=ter penetrationt nso desersde car,

f! ene, item the mete.oe er en:e21 sting local resamses r.-:e moea

4 _ ,st. ,esz.a _ s _ _ t sp.etra ., ,h. s.p ts..n .,

f& %%.w,i
'

%-
1 Y' [ Yh,

b b>C.! 3 .4,, . . ,.
+ . . . 97. r.W s .

f

%W&&tm}L6mKg' Q1.LM}}gWMEi%%%.;yyd, %@y Q'MQ,@R'K:=rY'f@:%y$e%, ..,
m;:fh.9 "IQa . .}. Q)f &1~pTfrg

CNs * ,;tf ' TV} M F.'.e Th
e D Q&A . yR QWQ'" p.7.'& C ( }L -t$. D

~

.o Q7
Qs 4%

QM A
nD.

' 'h.

.

4;.r.
* 'd ,

r.

-4g ... ..

__

_ ' ' " .A_n. _. . _. _i ' * LA- . - .A.
* *-

"



y ygrp y ; y v +n ~j.wrq q p m yv27;;r y;' r c~ 3 W W K " MT(WM9Wi:CTP= -- f-

' ~

L' .-

.

y. .

p 4 ** M, , ,

b
' l'

^ 't, b ,175; -E
4 _ .c..

|.. sU;2~3~ * - - ~

L..-
. -W *1t* yny

- - - -

w w | w[>1smewwwmmwk=wm$m v.| .. -

-

gy ..v. ;,.
i 4'*** * -

.

\ *: *R*e
&

| AjQ
? W 1,r,1,..#.- .

*

p%..j..<
, Add ar. erpIanat1cr: of Pas the ope-atice nrles nas,-

g g gg 1 1
gA 1-1
,. % accompitshed til Eqanti:rs 3 7.2-1, Page 3 7.2.57.
4 Ms
2*d.y ..

. ,,;" , ] :

. c ~., .

6- IN ES*.3 57 *'*D' ( WE01s ) 151' T313%2
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(u. sed in t'* dynaste equilibritam equat* ons) for the componeet+

. Q (etament) damples casarseteristics (given in terus of modal damping).
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the 5535 system and component analys ts models.
'd*.

..s g|}4's:p-
h Describe the locaticrt sod t.be angnitude of tine peak eertical and

*

JJ V
1t. lateral displaeseent and acceleraticr. resportses in each 18333
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G. , . *
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r.: 4 4
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ecr.figa rations) . Explain arty th's method is adequate as far a.s c

~ %j .17 y>:
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Describe the ju adictice of class PC components, Class 1, 2 and 3 -;

componen t ., and IT and E supports.

* Show the definiticus of stress quantities P,, Pg P, for the .and

maes of the nozzles, and various plates arid shells in the NSSS ***'#'
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?
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* Table 3 8.2 1 indicated that the allowable stresses used for all the

critical regices.s of the eoetainment under Design plus DBE or SSE (a

faulted conditica) were 1.2 times those for the desi.gn condition

allowables. However, according to ASE III NE-3131 (c) (2) the ;

1
factor of 1.2 should only be used as the increase of allowable for .g

aaterials in the integral and coc*inuous region of the vessel
' ass.
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* Did the str ..es listed in Table 3 8.2-3 for containment shell at

feedwater penetratica include those produced ty reaction loads from
.

feecuter piping?

5
: ..;4
N*

Have mechanical loads frv>e eoving and rmtating parts of the il.C
%N *% . *:., ..

, ). Y.t%

$h
t. 5ii'!.'2 ,fl$

O.T c .*

Wpq&u

,
A . < [ , es ; , -4~8 .V 7 % .

*
64 I ,,- y

n,: ,:.4; %"Q.? %&%%%naq,a%p L dg#.~Qw{
y ,.

gu ,Ms th.Q 9WhWy% ?,.
,

#: % ;t : d e.y s m 5
? ..,

w,wkhe w
-

E;Ni:. g .w1
,

y; S 4 wj,-
<

e; : 8-
o'

.e. I *

i

V i
9., Fsi

c: - .- .+ r . ' . .:u a ? JJT %Ct Y : -- %'
, __-_ _--



-- -

- mr
- Q*_ ,.

;. 1

f - s2 .W,

-:
# ~ * . . .

y ?. ' ~ ._ | G?M.)| b-
..

"

M .** L.
. . . . . . - L 1' .1:n-
^

,

"t o '.L 7 J*
.=m mms--

. ~-o ' r a :p
. 'h ?".?hb.'. ?$ $5h$th5 Y b5Y.,. ,,+..>EbbA"?$ ??h..b Y*ni,4 :

*
' - L- ~- ;. . 3 . . . a .s .u-- - ~ e--e..~- - .*=- 5 - --

.g''.;f ? '',gff & Q 'h,$ 2 'g, #gy;sd,$b ?5 f. w a"

-
.Es5, 'f '-fftg ~ S$? A*:;Y ??? ,Qg 4 QS* *i4* * . M 7 V f'* W * Q ')' .fy T f *if. Q V QiN 'If

* J~',
t

* 2 & *y.-:}T&L i* A|tSt - ifA
h '-hc'L< E*k!1* O . %,g $. j

* s
.. . y

< 4....n , - -.*e -s t

h?% |f N'b..
^ | ,.

&, A. 4. ,-. '.*

,.~- . . . 's,.p ,
' * h,? ' ..f

equisment, hydrodynamic load.s due to fluid ." low, transient los:13 frak h,ih mrje,. t 8 norma.1 start up and stut &>wn and other operating loads been pi
j.e |*/,P Q' considered in the load combinatim witt: DBE7 ' + ~A ' . " .m

,\ ; ,,1N

z. ., v.w|
,

ws }p

?.g. e
*

Show the method of deriving the rebar stress in Table 3.8.5-1 free
i. ,.

- ; tne rsatte element analysis results.
., .-

%f6 A

Vg
uwY. :n

,

|.p
.

.

f 5

e.%
AC(+ .

, a

) A}2.'. ',.
N. .sr .<

%st t
C's.e'.$

.

t, s

P~'
! $. ,.y .r.

yd
-

%- .

4, !
*

.,n .
hM \g ' ,- '. . ,

f ' r 1 ** ,P

a' i ND [ t
'

va.
a+ ;N . s t ),, .

N. [ g o-! k.%
- n , s .. .

' _ N. <
t * .. e )* .?

i

4 -h.j '*F, a

,I

_f' 's ' y;;f

,1 $g
a

.,, .

. g.a .
e

, . .,. :t. h- .
e

t ', J, . ?, . . .1L *

.-m< y,W,
,#.'p,*4 c' }& .3 *f'

m

yh M' itet
I V N. 1.v
w r,- w Qq; .41c %|%%-
*1,} N.. . , .

^% _-y e

W. ,p'. %,..1 65t.zc3
9. f* a,A, .

... e,

s-w -.m ' '

-

,,

j ,- ~ _' _'
~ '

: - '- *.
: d ' s -. . ' - 'L,s au . .

, / x,_ .a ~ ~n_4' r._e 1*< g. = * 16,. &._~ p s .1 a

,M
y* f 'y

, L, t'
- .

Q- -tmsi \ *a

' "|- | ., $ f(i
,y 1 .% .s

a . 4., i
-

b T - 7.q, r ,.rp ,i g. g w - : ."r. ,T . ' '
'

' "' ['e 'r. - ,"s's* <+
g 5 ',ew' . ,, .a .- g: e * "7

> .- a ;. _ '. .__; - *
a s , w,


