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SOMPAPY

The repar: was submitted o NRT at the end of Phase I of the Sar Onofre
Onit Mo, 1 (SO-1) seimmic reevaluatior progras. In Phase I, several
reactor coclant system (RCS) m: supports have bDeen 3odifled to
provide the desired safety margins for these components to resist the
greater loaZings assoclated with a C.67 g Safe Smutdown Earthguake (SSZ).
The report described the seimmic reanalysis of the containment, the
oncrele structure inside contalinment ancd the reactor coclan: systes for
Such an earthquake. NFC “as promised to review the report and also
enclise a list of itees (questiions and comments) to be adiresses for the

Prases IT and III Balance of Plant (BOP) se'smic reevaluation.

The presentation of the SO-1 seismic reanalysis r>llowed closely the MRT
Regulatory Culde 1.70 forsmat (or NRC SRP recommerded forzat). The
analysis efTort was shared by Bechtel and Wes:inghouse comparies, with
Bechtel’s emphasis on contaioment, reactor building and soil foundatiom
analysis and Westinghouse, on RCS or MSSS systes and components analysis
(see the attached summary table). In each of the first three analyses
listed iz the tadle, the models of the contalinment, reactor duillding, MSSS
system and soil foundation were all included to account for the possidie
dymamic i(nteraction amorg "hes. A detailed model was used for each system
bDeing ana’' yred, and the remaining systems vere represented by sismplif!
sodels. The analysis of NSSS components, i.e., reactor vessel,
pressurizer, reactor coolant pumps (RCP), and steam gererators took two
steps: NIIS systes analysls was first performed using simpliflied

component models, then a Jetalled component socel was analyzed using the

boundary displacesen: time history from ASSS system analysis as the Iinput.
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SECHNICAL JCESTIONS

w i Norus it e =

T™e selsmic response of NSSS system an< components was prediciled Yy a
non linear stap-bDy-step dynamic analysis via the Westinghouse computer
code WETAK. The nonlinearity considereld was related to gap effects,
Lift—ofT, anc the Dehavior of special types of compoment supports.
As the validity of the results wery such depencs an the step-dy-step
sclution procedire employed, a descriptiion shouid e provides
discussing the convergence of the sclution at esch tise sitep (L.e.,
the iteration scheme and convergence criterion used) in the sense
that (he internal resisting forces deriving from material laws are in

equilidrium with external forces.

e feel further justification of the aralysis results from the
nonlirear models of the NSSS and concrete intermals (RB) is also

needed .

1) One set of synthesized earthquakes, one for each orthogonal
direction, was used for seismic irput (page 3.7.1-7). The NSSS
norlirear msodel 13 expected to be sensitive to sarthquake
characieri-tics such as "phasing®. Therefore, more than one
time-history should De used to assess the effect of earthquake .

input characteristics on the system response.
2) A set of "gap conditions® (Section 3.7.2.1.3.1 SYSTEM MODEL)

sere assumed in the NESS model. However, the equivalent

anaiytical model (Appercdix A) and UCLA vidration tests iadicated

LOu1o




that the NSSS was sensitive to gap conZitlors. It .9 alsc
possidle that the gaps might chasge decause of operation. The
sagritude of Ampact or *"Sanging” (closing of stops) may de
significantly aTected Dy the assumed gap conditions.
T™ere®cre, the norlinear sode. aralysis shoul? include the

variacility of gaps.

3 The Wasiinghouse mocified, nor..near mode. predicted

dispilacements in the range of 0.80 to J.95 inches at the top of

the pumps and at the top of the steam generators (Tadle
§ 1.7.2-4), These <ere 2 or more times “igger thar seasured
clearances at selsmic stops. Reference 50-206-18F Effects of
Eartnquake Stresses on Primary Cooling Syste=m,
I, UCLA-TIS1.0(19T1). The deformec shapes of the SG and pump a~e
- not given. However, given the geocmetry of the selsaic stops, it
3 would appear that deformation this large could produce large

deflections at the nozzles of SC and pump, and consequently,

w o

large stresses. Therefore, additional data in the form of
Laplacesent time-histories, assumed gap values, deformation

F
; shapes, etc., or other justification should be requested.

' ) The linear Bechtel mode! response was used to calculate loads on
the concrele structures and anchors (page 3.7.2-45). 1If ispact
OCouUrs as was evident In the Westinghouse nonlinear model, the
box section bdeams (associated with stops and dumpers) say
transfer loads significartly hizter than those predicted by the

iinear model. Also, the characteristics of tie earthquake

R Y T T
. . ’




tise-history and gap concitions (see discussions " and 2 adove)
would affect the loading oo the anchors ancd Lo a lesser extent
of the structures. Therefore, further ‘ustification is reguireg

1
for this approach.

It 13 infe "ed that the stress criteria were met for the system.
However furctiona®ility of the SC, pump, and pressurizer were 20t
show . A3 a minimsus, bearing lcads and gaps of the pums should de
preserted to assure operatility (similar to Section 3.7.3.98.7),
since this 1s an active component. Also, further detalls and
comparisor of modifled and unmodiflied pump resporses are required to
justify toe factor (10.0) used in the pump componeni aralysis (page
3.9.1-22).

Points of Clarification

The affects of the concrete containeent 11 aaded in 1977 have not
been included in the Phase I analysis. We feel the through-soll
coupling Detweern the new concrete shell and clder structures sust de

conslidered,

A comparison of memsured earthquake res orses with computed values
may be desiradie for linear systems which have not subsequently Deen
moa‘.ed. Although significantly higher damping could be expected
for the SSE, a verification of some frequenc.es and mode srapes say

De valuable.
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Input motion used *r this eval.atior was 7.57 g Scusner specira for

Rorlzontal and 0.83 g Housner specira for Vertical.

All results will have %0 bte reevaluatec in i.ght of the site specific
Spectira deinrg deve_opesd,

Are "fault simulstion studies® ar acceptadble sethodology to deter
Seimmiz input? Aprarently TERA, Del Mar, 13 assistir

area. It 13 planned %0 be a deterministic analysis

*risk™ (Razard) stuagy.

Clarify discussions on page 3.7.2-66 concerring dasping.

An equivalent, six node (28 DOF) RE sodel was used in the NSSS
model. The Sechtel sodel of the bullding indicates several
structussl modes d>elow 3] hz. Some of thwse modes are shear

defarmation of SC concrete compartaents (page 3.7.2-35) and torstonal

sode of A8 (page 1.7.2-37). The SC and puEp are attlached to these

Compartiaents at sorwe than ore loecation and, Lherefore the adequacy of
the 6 node, RB model should de discussed in regard to effects of enc

point ascovement for multiply Supporied .teams.
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The reporied selimic SraAlysils examines the safety sargie (surplus
Sargic) agalnst cTlastrophic semdrane falluse under a postu.ated

0.6/ g ea~thquake (DBT or SSE), whes the pia~® 13 in norwma. cpe~ating
conditior. The posuillle cyclisz fallure covered Dy ASME coce fatigue
AN siress range evaiations Fas nol Deen ata.yied. Buck.irg
instatilizy wvas orly exanined 1= Lhe case of contalamer: (ir tat.e
3.8.2-4). The instability analysis should also cover other
structura. components and thel= supports (lecluding linear type and

piate and sl Lype mugpports).

CONTAINVENT ANALYSZS

Show Lhe method of derilving s.sglified contal mert

analysis resul‘s,

REACTOP BTILDI
Show the me "od of desiving the six equiva.ent fourdat’

the Dullding aralysis.

Has the e ect of re ative displacenent apoxg supports (if ary) deen
consideret = the resporse spec™ @ ana.ys's of WPV 1ifting rig,
reaclor service crare an? Teetwamler penetraiion? Also descride "or
®ach (tem the metnod of salculating local responses o sodal

ANA.YILS MesLiy and shOw the loput spectira at the supports.

P T —————3 v g




exy  anation

{ =1
sccomplilaned in Equation 3.7.2<), Page 1.7.2.957.

RSSS STSTD (WECAS ARA_TS!S

Discuss 1o detall the sethod of estadlishing the viscous matrix C
(Uused In t » dynamic equilibrius equat‘ons) for the component
(element ) damping charscteristics (giver Lo terwms of modal damping).
The discussion should inclade soll daasping, damping in components,
damping due Lo impact in gaps, and any other damping considered in

the NSSS system and component analysls models.

Describe the location snd the magnitude of the peak vertical and
lateral displacement and acceleratior. responses in each N5SS

component. Describe the history of respornse at the places where

Iift-off of equipment bas occurved. Show the force response history

AL the constant-force pump suppart polints,

Descride the difTerence Detweer a gap element dyrasic eleaent
. Yy '

and the theory for the fMluld element

Show samyples of dlisplacement res;onse history obtalned at gap
elements of each NSZT component sodel and incicate the periods of anp

closing and the peak resisting “orces.

T S T—




De_cribe the method of tying the NSSS sysiem Includicg coc.ant loops
and componerts te the six nodes (28 d.c.f.) of the reduced reactor
b.ilding (consider bDoth sodiifled and ursocified NSSSE support
corfigirations). Explain why this method 13 adequate as far as
mode . ing transamission and amp.ificatior of all the cosdonents e?
ismic motion coming from the foundationm, through the buildicg, to
the N3SS. Has the structural Zl1-xidilitly Delwee 3cme sSupparts bee

ignorea?

Vere the suxiliary lines, i.e., safety inlectior systes, RHR system,
secondary coolant piping and surge lines (P 3.7.2-17. seismical.y

analyzed? Are they not classified as seilsaic category I lines?

R5SS COMPONENT (WECAN) ANALYSIS

Descride the vertical suprport for the rsactlor pressure vessel (RPYV)

head lifting rig and 1ts attachment strm _res.

T™he discussions in Sectiar ~ :.1.5.5 seem o indicate that the pump
response spectral val . generated from the mod fied RSSS support
configuratian » .ysls can dDe ten times that from the urmodified

suppor® .unfigurstior analys‘s. This result should be explalined,

Provide a detalled description of the approach presented i(n Sections
3.9.1.5.3 to 3.9.1.5.7 of modi®ying detalled component analysis
stress resultls by comparirg spectra generailed from NSSS systez model
with and without ~uppor: modifications. Justify the Basis for

S
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comparison considering the fact that the cosoonent could have a
different boundary condition in the modilfled suppor: cornfiguration

versus Iin the umodifiled suppart configuratiaon.

ACCEPTANCE CRITERIA AND LOAS CC#BIN‘TIOKS

Descride the jur.sdiction of class MC components, Class 1, 2 and 3

component., and KF and NG supports.

Show the definition of stress quartities P-. P, and 'o for the .
cases of the nozzles, ax various plates and shells in the NSSS

syste=.

Tadble 3.8.2-1 indicated that the allowadle stresses used for all the
eritical regions of Lhe contalnment under Design plus DBE or SSF (a
faulted condition) were 1.2 times those for the design condition
allovadbles. However, according to ASE III NE-3131 (e) (2) the
factor of 1.2 should only be used as the increase of 2llcwable for
materials in the ipntegra. and coni.nucus region of the vessel

(conta'nment ).

Did *ha str _.es listed in Table 31.8.7-3 for containment she.l at

feectvater penetration include those produced Ly reaction loads from

feedwater piping?

Have sechanical loads from moving and rotating parts of the




equipment, hydrodymamic loads due to fluid Tlow, transient loads frea

normal start up and srut down and other operaling locads Seen
I

considersd in the load combinatian witk DBE?

Show the method of deriving the rebar siress in Tabdle 3.8.5-" from

the Minite element analysis results.




