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3.7 Seismic Design

3.7.1

3.7.2

3.7.3

‘ The seismic des

’the PSAR and ap

Seismic System

Seismic input

permit for the
modified earthgq
design are adju
response spectr
consultants con

by the applican

N *
2 ’ 'l’
- 2. =
‘ : .

i
i
'
A

!
i
i
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ign response Spectra curves were presented in
. 5
[

proved pribr'ﬁo the issuance of the construction
EEEET Y

A '
Indian Point:Nuclear Generating Unit No. 3. The
fories'used for component equipment

e

a specified for the site. We and our seismic

uake time his

sted in amplitude and frequency to envelope the

clude that th;‘seismic input criteria proposed

t provides an| acceptable basis for seismic design.

' .
b

Analysis

- plant .equipment

Seismic Subsyst
Modal response
time histdry me
structures, sys
associated math

action and the

by_the square f
maximums when t
absolute sum of;
Horizontal and
test verificati

generated by th

em Analysis v -
spectrum multi-degree-of-freedom and normal mode~
thods are us?i for the analysis of all Category I

tems and. components. The vibratory motions and the

{0 o

coupling of %?; coupled Category I structures and

S, .
. Governing response parameters have been combined

oot of the édﬁ‘of the squares to obtain the ﬁodal
he>m03al ;esﬁénse'spectrum method is used. The

responses is used for tlosely spaced frequeﬁcies.
vertigalfflo&r‘specﬁra inputs used for desigﬁ and

on of struct%res, systems and components were
. ) P .
' M ’
e normal mode~time history method. Torsional loads
R . »

[

ematical modells account for the soil-structure inter-
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i, 3.6 “Protection Against Iynamic'EffédtélAssociated with the Postulated

Rupture of Piping

The applicaﬁt has_provi&ed ade

against postulated breéks, both

o

i

i : ) .
te pipe whip restraints to protect

ongitudinal and circumferential

at specified locations within thefréactor coolant pressure boundary

ana in the main steam and.feedwg%
,provided protectiqn.against.pipé
criteria propoéed by the Regulaf
"Protection against|Pipe Whi; I§§

preparation. The piping/support

analyzed by the tima—histofy met

We find this criteria to be acce

RPN
Q=

=P

ér,systemsf The applicant has
whip in accordance with the

ry Staff in the Regulatory Guide

ide Containment', now under

-sysﬁems have been dynamically

) .
HHt

od .for each postulated break.

ﬁable.
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3.7.4

the Category I structures.

_the seismic design criteri

o o

I (B

have been adequately aécounted for in the seismic analysis of

ertical ground accelerations were

P e

assumed to be 2/3 of the horizontal ground accelerations and

the horizontal and vertical effects were combined simultaneously.

Constant vertical load factd%s were employed only where analysis

showed sufficient vertical}figidity to preclude significant

! o

b » -
The following consultant Wgsrrequested to review and evaluate

: |- ,
% rrqposed'by the applicant with
- - ol . - K
reference to structures; s&stems and components.

'

‘vertical amplifications inLtTelseismic system being analyzed. -

Nathan M. Newmark, COhSLiting'Engineering Services

Urbana, Illinois bl
. . e |
L

We and our consultant have reyiewedlthe FSAR and applicable.

" amendments and find the:sqismic“system and subsystem dynamic

analysis methods and procedufes‘proposed.by the applicant to
> i N . :

o v St
be acceptable. , RIREE

L
. [
t
Criteria for Seismic Imstrumentation Program
' b ' .
Lo cqs . ' .
The type, number, location and utilization of strong motion accel-

erographs to record seismic ?vents and to provide data on the

. frequency, amplitude and phage relationship of the seismic reéponse

of the containment structure]corresponds to the recommendations of

Safety_Guide-12f

Supporting‘instrumentation Will‘be'installed on Category 1

'

. e v

v eram e ey -
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structures, systems, and. :o;mp‘cments in order to provide data
< SR N co -
for the verification of t:h‘J seismic responses determined
. : ] - ' o
analytically for such Categ‘or;y.;, I items. A plan for the
utilization of the acquir'éd iéeismic data will be developed.
. R v . .
, : e
We conclude that the Seismic Instrumentation Pfogra’m proposed
’ [oie s .
. ~ oy o
by the applicant is acceptable,
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: 3.9:1 Dynamic System Analysis and Testing
The applicant haS‘designatedglndian Point 2 as the prototype plant

ffom which preoperational uibfaﬁion test results are applicable in
evaluating the-deSign.adequacijof the reactor internal structures'
of the Indian Point 3,plant4"Thus only the confirmatory test in
accordance with Safety Guide 20 w1ll be conducted on Indian Point 3.

'The.vibration test of Indian Point 2 has been'completed 'The testing

v J

results were documented in. the‘Topical Report WCAP- 7879 The final

evaluation of this report has been completed - We find that Indian
i

Point 2 is acceptable to become a prototype plant.

Y
! ;‘;L
. : ' : - »
The reactor internals of Indian Point 3 were designed to withstand -

i

the dynamic effects of thevpostulated accident, a simultaneous
f
' occurrence of loss of - coolant due to coolant pipe rupture near

. | |‘ '1
the nozzle and the safe shutdown)earthquake. The applicant has

P
P

referenced the topical‘reportsvWCAP47822 and WCAP-7950: . The

C ‘final evaluation of report_WCAPL7822'has been completed. We find
o - T
the report is acceptable anFtapplicable to Indian Point 3. The

report WCAP-7950 is currentlymundergoing evaluation by the Mechanical
Engineering Branch, Directofate of Licensing. A review of the
] .
. . |
‘Indian Point 3 application,can therefore be expedited as a post-

. ' ' operating license item.when!WCAP—7950 has been reviewed. Additional

information may be required'as the result of the topical evaluation. .

In accordance with the prouisionsAof USAS B31.1.0, which requires

piping to be arranged and supported‘to_minimize vibration, a

ke
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vibration opefational test program to verify that the plplng and

SRS
: piping restraints w1th1n thl RCPB have been de51gned to w1thstand
- Ii e
'dynamic,effects due to valve'g%osures, pump trlps,_etc. w1ll be

I !

l1n1_t1al operating conditions. The
: 4 - :
proposed tests and the assogiated actions, e.g., pump trips and

A performed during startup and’

. l ' ’
valve actuations, that will berused in this program will be similar

i
i
PR

: ‘i s

to the transients experienced during reactor operation and will-
| .

f

_w

ot

" provide an acceptable basis conducting'the vibration operational

N

test program.




- All éafety felated systems,

ASME Code Class 2 and 3 Com

associated with the emergenT
current component codes. W?
|
o}

provide an adequate margin

components.outside of the RCE

loadings.

i 4
compc
A

nponents and equipment outside of

the:reagtor‘coolant pressure}??ﬂ%dary will be.seiSmic‘Class I .
and will»be designed to sustéié‘ﬁdrmal'loéds, anticipated
' A
trapsientsiénd the»Oper&tioqéi%%ésis Earthquake within the
appropriate code éllqﬁable 4;:%;é limité and the Design Basié
" Earthquake within strésé~li%i£%'1hiéh are comparable to those
. _ R . .

,bpérating condition category of
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y
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‘iﬂ'
Engsider that these stress criteria
il - . S
f.?afety for Category I systems and
' 91'1 . ’ -
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3. 10 Selsm1c Qualification of Category I Instrumentation and Electrical
= :

Equipment : v Vii

A seismic qualification progrém“fdr‘all Category I instrumentation

" .
g s

and electrical equlpment was - fmplemented to conflrm that (1) thlS
l& during the safe shutdown earth-

P i
a H
B

equ1pment w1ll function prope% / i

duake and the post-accident oéeiaélon, and (2)'the support structures

for_this equipment'are.adeqnatelf}deeigned to withstand the.seismic.

dietnrbance. The operabllltyfo%'the instrumentation and electrical.
, o .

equlpment were ensured by tesél

;g: The design adequacy of their sup-
" ports, were ensured by either,aialysis or testing. The applicant”
- has referenced Topical Report W&AP 7397-L and supplement. The final
.evaluatlon of thlS report has|b%en completed We find the referenced :

topical is acceptable and applicaole to Indian Point 3.
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- “4,0° Reactor ' ‘ ST

|
o

' 4.2 Mechanlcal Design of Reactor Vessel Internals
“For normal design»loads of mecﬁanieal; hydraulic and thermal origin;
: ; :.'1‘ “-’ . .

including anticipated plant tranSiénts and the operational basis

earthquake, the reactor 1nternals were designed to the stress limit
! .

crlterla of Article 4 of the ASME B011er and Pressure Vessel Code ¢

‘n‘~.
.

Section III, 1965'Edition._’.‘f'[ i T

For the loads calculated to result from a loss—of—coolant'accident_

(]
‘ M

(LOCA), the Safe Shutdown Earthquake (SSE) and the combination of -

these postulated events, the reactor 1nternal components were

{

ddes1gned to the criteria 1n Settlon 14 3.3 of the FSAR and to the
criteria submitted in Topical Report WCAP-7822, "Indian Point Unit

No. 2 Reactor Internals Mechanlcal Analy51s for Blowdown Exc1tat10n

> h e .
which was referenced in the FSARL ,These criteria are consistent
' ' 1 : ’

. " with comparable. code emergency'and’faulted operating condition .

category limits and the criteria which have been accepted for all

B

reeently licensed plants. We [find these criteria acceptable. The
dynamic analyses of the IndiaﬁlPoint Nuclear Generating Unit No. 3

reactor internals are discussed‘in‘Seetion 3.9.1, "Dynamic System

e - . . . t

L L Analysis and Testing."




co .
i ®
i ' \3
l‘l.. . :

]

i 1

5 15.2.1 Design of Reactor Coolant Présdhre Boundary Components

[
- .

Components,of the reactor cooiaht pressufe'boundary will be seismic
Class I and will be bullt to ﬁéét the requirements of the Codes and
Standards spec1f1ed in lO CFR 50 55a, except that the pumps are

de31gned to an equlvalent ceptable standard. The stress llmlt

o
criteria specified for th nd mal and upset operating condition
§ !
I
I

il
-‘L

1
e
) : . ) R R
categories of the applicahle codes w1ll apply for normal loads,
. ol 3
’ : .M' i
dit

ant1c1pated transients and; he Operatlonal Basis Earthquake. Under

¢ (1! |0 '
. . S
the loads calculated to rasul@ from the Design Ba51s Acc1dent
_ . \’ <" b

1 A
the Design Basis Earthquake and the comblnatlon of these postulated
: o ;5;]
events, the cOmponents.of theﬂreactor coolant pressure boundary

V

l‘
will be de51gned to the apphlcable emergency and faulted operatlng

condltlon llmltS of the appropqlate codes, or where exp11c1t

.limits are not provided in the cpdes, to the criteria of Appendix_A
T A ’

of_thevFSAR. The crite;iaokéApFendix A as modified by supplementv

12 are consistent with.conpat%bfe current code criteria. We find

'these criteria to be acceptaPle for components of the reactor ;

" I 1
_.,| .

coolant pressure boundary-
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