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. ADDITIONAL INFORMATION REQUEST . .
INDIAN POINT NUCLEAR GENERATING UNIT NO, 3
DOCKET NO, 50-286

A.‘vReactbr Coolaﬁt_PressufesBbundaty‘ ,
1, The list of transients that have been used in the design of

\

cpmponenfs within the reactor coolant pressurevboundafy as
wfwhwﬁiﬁﬁspeciﬁiedminﬁmakaW¢;l~8W0£”thé;FSkR“appearswto*bewincomplete.
Identify‘all_design_transients ana their number of cycles, such. :i . |
-as control system_or other system malfunction, component mal-
‘ functions;;tréqSients resulting_from any.single-operatdfjerfor,
insetﬁice hYdros:atic'testa,éetc.; which are specified in the
.. ASME Code~-required "Design‘Spedifications" £or ‘it componenis.
of the reactor coolant pressure boundary, Categorize al.

trans:ents or combination of transients with respect to the

_-condit ions identified as "normal", "upset", "emergency" or.

"faultcj"‘as defined in the ASME Section III Nuclear Vessel

’Code..

2, Paragrazsh 116 of ASA B31,1-1955 edition, and paragraph 101.5.4
of USAS B31,1,0-1967 edition of the Code for Pressure Piping

- require that piping shall be supported to minimize vibration

landﬁthat:the'designe: is.responsible-byfobservation underAStartupi~~w,Q-mnvwm-

or initial operating conditions to assure that vibration is within




acceptable_levels.' Submit a.discussion of your»pre-operational
vibration test program which will be used to verify that the piping

and piping restraints within the. reactor coolant pressure boundary

,/

have been designed to withstand~dynamic effectsjdue to valve closures,

-

© pump trips; etc, Provide a 1ist of the transient conditions and the

—

associated actions (pump trips, valve'actuations; etc,) that will
be used in the vibration operational test program to verify the
integrity of the system. Include those trahsients introduced in

systems other than the reactor coolant pressure boundary that will
1

‘result in significant vibration response of reactor coolant pressure

boundary systems and components."h

,Specify whether the design criteria which have been used to examine

the effects cf pipe rusture have considered postulated pipe breaks

to occur-at any locziica within the reactor coolant pressure boundary, ¥ ool

~or at limited areas witﬁin the system. Provide confirmation that.
~-both longitudinal and ¢ .rcumferential type ruptures were evaluated :

-and-describe the-basis.for the design approach._

t
i

. Indicate whether the basis for establishing the pressure relieving

percent of the heat sink when ‘the thermal- output of the reactor 41s at

100 percent of its wated power without any credit.taken.for operation of

:'the.safety valve or~secundary.steam’system. - If the,capacity'of the .

pressure relief system is notﬁformulated upon this‘basis,:subnit

capacity for“thenreactorﬂcoolantwpressureﬂboundarymis”the"lossmofuloo o,




5.

o .

" a copy of ;he Report on Overpressute.Protection5which has been
.prepared in accordance with the requirements of péragraph N=910,1

-of thé“ASME Sectidn_III‘Nucleat Vessel Code,

Proyide the criteria which will be applied in designing the principal

reactor coblant'sys:em component supports (i.e;. supports, restraints

"snubbers," guides, etc., as applied to vesséls,'pipingonpumps, and

valves) including the materials to be'used_and the design codes or

‘standards applicable to each'type of support.

\f'Reported sefvice‘experiences of PUR steam generators have demonstrated

_ that flow induce? vibration and cavitaticn 2ffects can cause tube

thinning, and'corrosion and arosion mechanisms both from primary:and

' secondary side.may contribute to fux*her structural,degradatien.of
- the tube iptegrity during the service 1$fe*§ime.»‘Tﬁézfailuterof a
‘group of weakened tubes as a consequence of a design basis pipe

‘break in the reactor coolant pressure boundary could impair the

capability»of emergency core cooling sistems'to perform their intended

r,fnnction. In order to evaluate the adequacy of design bases used

to prevent such conditions from developingﬂin the steam generator

qdufing service, the folldwingwadditibnal information is required:

. (a) State-the_design,conditions and transients which were specified

ih the design of the s:eam generator tubes, ahd the dperating

condition‘categdty selectedi(e.g.,.upset, emergency, or faulted)




which defines the gllowhblévstregs,intgnsiﬁy limits to.be . -
used, Justify the basis for the selgctedﬁoperatiﬁg.condition

category.

(b) Specify the margin ‘vof -tube-wall-chmning which céuld_be_» B
_wh;qlg:aﬁgdFwithént#gxcegdingLxhemal;owaﬁlg@atressqlimits
identif;gd iﬁb(a).above; under the postulated condition'df_
a'desigh-basis largest pipe bre#k-in the reactor'éoﬁlaut

pressure boundary during reactor operation,’

(c) Deécribeithe inservice ingpection whiﬁh-&ill'be employed

';té examine the integrity'of steam generaict iubeé.as a
means to detéct tube-wall éhinning beyond accéptabie limits:
.and vhether excess material wiil in;entiqnally be érovidéd

- M“f}”?f*%*F;”“4;“3ihfthe1tuﬂéewall thickness tc accommodate thé[estimatéd 

degfadation-ofitubeS'during tha gervice lifetime,” "'~




B. - Reactor Internals

>Section 3 of the FSAR designatessIndian Point Unit.2 as thevprototype
plant from which vibration test data is applicable in evaluating the
: o p adequacy of the Indian Point Unit 3 core support structures to with-
stand flow induced vibratlon effects. However,.the use of prototype
- results are valid only if -the analytical methods and procedures ..
employed for the prototype haye been‘confirmed;by an acceptable

preoperational vibration test program,

Provide the test dataz and supporting analyses whirh form the basis
for the Westinghouse vibracicu *esponse predictions or if the validity
of the method: employed cannot be aemoustrated at this time, include

in your respon:e a statement of your intent to implement,a preoperational

test program which includes the measures given'below} a

"1, A vibratior test program should be developed and submitted for
review prio: to the performance of the scheduied,preoperetionai~

functional tests, The program should include:

e a.  a brief description-of the vibration test program, including

instrumentation type and location, -




2,

3.

-6 -

- bs the expected numerical~values_of the  response of “the reactor -

:.internalsfand the anticipated~£orcing~£unttions;*under“all“*'

flow modes-of normal reactor operation,

c. the3acceptance‘standardsvand‘the permissible deviations from

“these standards, and

'd, the basescupon which the response,,thetforcing functions and -

the permissible.deviations were-established.

A vibration test program should ta implemented during the preoperational
1/

functional testing program to measure the response~"of the reactor
internals in ord~y to determine the flow-induced forces and the .

related dynamic forcing funetions for all significant modeS'of normal -~

reactor operation, The data obtainc by these measurements on reactor

'_uinternals should be sufficient to verify thzt the steady state and

cyclic stresses in the componentsD as determined by analyses, are

within the acceptable design limits. set forth in the desizn specifi-

cations and code requirements and that the results meet the acceptance ‘

»criteria of the vibration test program.

The extent of measurements included in a vibration test program should
be determined for each individual case on-the basis of the- design S

and configuration of those structural elements of -the reactor internals

1
: "lrequency and magnitude -of vibration (in terms of displacements, velocities
xnd accelerations).




important to safety and the adequacy of theoretical -and empirical.
. data used. in their design. .The type-ofuvibration testwinstru-»

v | .mentation used the numbersof'neasurements taken;.and‘the distri-
bution of measuring devices within the reactor. should be sufficient B
to determine all significant vibrational modes and characteristics :

of the reactor internals,

4, After the reactor internals have been subjected to the significant .

| flow modes of normal reactor operation visual or surface examinations
of reactor'internals should-bevconductedﬂto detect'any,evidence of
excessive vibrations, andvthe presence of flaws or wear'induced -
“by.unanticipated.vibrationr These examinatioﬁa should be conducted R
at all najor load-bearing structural elements whose faiiure could
adversely affect structural integrity of the reactor internals,‘

_and at all areas of lateral, vertical and torsional restraints

provided within the reactor vessel, '

5. A summary of the results obtained from the vibration tests should
- be submitted to the Commission within three months after completion

"of the tests, The summary should includet

.a, a description ofvanv differences from the specified vibration

_test program, instrumentation. Leading anomalies and instrument

" failures,
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b, - a comparison between measured values =' and the values

’predicted-for thevdesign of the reactor internale.r

“Ce van'evaluatiou of measurements or observations that exceed

/
acceptable 1limits or that ‘vere unanticipated and the disposi—

-

tion of such deviations, and

p=

d. a certification'by the responsible engineer having authority

over the conduct of the vibration test program that the test

results documented are correct and in accordance with actual

- measurements,

= In atc»s where measurements to determine forcing functions cannot be

obtained practically by means f pressure transducers, the forcing

 functions may “e calculated from the measured responses of other areas

- and the derived vibrational chzracteristics of the reactor internals,

The values of the forring funct” .ons computed from the response and

reactor internal vibrational chiracteristics should be’ compated with
" the values of forcing functis~ns used in the design, - :




"Ce :Other'Safety-Related SyStemsvand“Componenta
i;_ Aﬁﬁendix Al of the FSAR states that the categorieszof designv
Vconditions; namely, notmal,Vupeeti:emetgency:and faulted ane A
‘aappiicsb1e7to-reactor coolant system»components. identify any
_othet-components of systems that are not part of the reactor
mécoolantepressurewboundarymforwwhich%thewdesignﬁstress%limits
_associated with emergency and faulted conditions will be applied.
. _If emergency or faulted conditions are used for such cases,
i»provide Justification for applying such conditions;’including
. fthe bases for the loading conditions and combinations, and the

,massociated design stress limits which apply,

2, Desctibe the design and:installation.criteria for the mounting,;
tof the pressure-relieving devices (safety valves and relief
“"val"es) within the reactor coolant pressure boundary and on the =
mair steam lines-outside,of containment. In'patticular, specify‘
the design;critetia used to take into eccount‘tne combined loads
resuiting from full discharge (i.e,; thrust, bending; torsion)
imposed on valves on connected piping in the event the valves

discharge concurrently and indicate the provisions made to

acccmmodate. these loads.. .. . - — : -

3{f“Pr0Videangote.detailed'descriptionfof the measures that have

" been used to assure that the containment vessel and'all*essential




d. A descricstion of any analyseé performed to determine that ' :

o I ¢ X .
TES L s T e e

®* ... O

equipment within the containment, including components of the -

primary and secondary coolant systems, engineered‘safety
features, and equipment supports, have been" adequately protected

against blowdown jet forces, and pipe whip. The description»
-~ ‘ : g

e
should include:. f{’i

Res
o

a, Pipe restraint design requirements to prevent plastic hinge
formation,
%

b, The features provided,topshiéld vital equipment from pipe

whip.,

c.-.The measures taken to . physically separate piping and other

.compcnents of redundant enginaered safety features,

the failure of cinall 1lines will not cause failure of the
containment vessel ‘under the most adverse deéign*basis
.. /

accident conditions.,
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‘D 'Seismic-Design‘Critéria and Analysis =

1. Identify the method of seismic aﬁalysis (modal analysis-fesppnse
| spectra, modal analysis time histéry,-equivalent stat1c loéd;betc.)
. or empirical (tests) analysis'whiéh has been employed in the design
_ of the Category I structurés, s&steﬁs'énd comﬁonents'otherxthah°the_

. containment structure,

2. Because varipus assumpﬁions are made regardiﬁg structure materiai
properties'and'éoil'structure interaction, calculated periods of

:rvibration,are not exact, Describe the measures taken to assure fhat-

‘the calculated responses of Class I (seismic) siructures by the

-~ normal ﬁode~respsﬂs:'spectrum method’conserv#tively reflecf;the

" expected variations in the périods of vibration of'thelstructures;

3. Describe the method employed to consider the torsional modes of

vibration in the seismic analysis ofi the Class I building structures,
4, With respect to Class I (seismic] .piping buried or othervise located
. .outside of the containment structure, describe the parametric study,
referenced on Page A.349, that was employed to assure that allowable

. piping and sfructural stresses will not be exceeded due to differential

movement at support points and the désign provisions made to accommo=-

‘date such motion at containment penetiations and at entry points into

other structures.




5. With regard to the development of equipment seismic design

criteria by the-time,histor&-method:‘-

(a)

Provide plots that show a comparison of the smoothed site

-

e

.response spectra and . the spectra derived from the earthquake

records for all damping values which were -used in the: time

{b)

history‘system analyses, - Identify the system period.intervals

-at which the response spectra acceleration values were cal-

l

culated and demonsttate that the period interval used is

sufficient“tO'produce ‘accurate spectra that do not deviate

below the smooth response spectra for the site,

‘Provide a description of the measures that were taken to.

- cenglder the effects on the floor response spectra of

— exjected variations in assumntions made for structural

'pro~erties, dampiu~s and soil structure interactions

(e peak width and period coordinates).

6. With respect to the seismic design criteria for piping snd

'equipment, the use of static coefficients alone (Section 5,2)

..may

_rtesponsefof'flexible'components}:TProvide’thé'Bases'forﬂthev

not adeduately account-fot structural amplification and the

'valaes chosen (pipe size and seismic coefficient) and justifi--;

cat’

cn for the use of static design analysis by demonstrating




- b/ e .
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that the results thus obtained are conservative when compared
-with the results derived by the application of an appropriate-'

multi-degree-of-freedom system analysis.

.v/‘

. L } : ‘

7. Submit the basis for the/methods used to determine the possible
combined horizontal and verticél'amplified response loadings. for
the seiemic designiof structures, systems and components including

the following:
'(a)_The:peésible combined horizbntal and vertical amplified response
loading for the seismic design of the building-and floors.

(b) The possible cembinedvhorizontal-and vertical amplified response
loading for the seismic design of equipment and components,
incliiCing the effect of the seismic response of the building

and {loors.

- (¢) The pessible combined horizontal and vertical amplified response
loadi~g for -the selsmic design of piping and instrumentation.'
vincluuing the effect’ of the seismic response of the buildings

floors, supports, equipment, component, etc,

| _B.MMProvide;the“criteriemused-in,forﬁulating»thewmathematical~modelwww—w~m¥**~v_~
- for seismic analysis of the reactor coolant system including the

procecure for lumping masses,
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9, Describe ‘the evaluation performed to assure that seismic induced -
' effects of Class II piping systems will not cause failure of
Class I piping.

.10. Describe the seismic design criteria employed to assure the
’fadequacy 'of Class ‘I mechanical components such as pumps,vheat
”exchangers,‘and electrical_equipment such as cable trays, battery

racks,'instrnment‘racks and control‘consoles.’ Describe the -

measures taken for seismic restraint'to meet these criteria,

the analytical or testing methods employed to verify the adequacy
- of these rcstraiiis and the methods utilized to- determine the

seismic input to these componcnts._

11, Describe the.criteria employed to determine the'iield location of"
fl}ééismiéfgnppééésiand'reétrAihéé for Class‘l‘(seis&icﬁdesign) piping,-
'piping_system components, and equipment; including'p;acement.o£,‘_
snubbers andidampers. Describe the procedures foilowed to assure
that the field location and characteristics of ‘these supports and
restraining devices are consistent with the as*umptions made in

‘the-dynamic analyses of the system,

]

12, -with respect tovseismic instrumentation, submit a statement of your
intent to;implement a'program‘snch as describéd'in AEC Safety Guide 12,
“lnStrumentation for Earthqdakess(ApriIIQ' 1971). Submit the basis and

--justification for elements of the proposed ‘program which differ substan—

tially from Safety Guide 12.




13,

»_TopicalARéport'WCAP—7397—L, "Seismic Testing of Electrical and

- Control Equipment," is referenced in the FSAR; however; in this -

report, vertical and horizontal excitations were considered

sebarately.;*Discuss the adequacy of this equipment when Sub=

w.dected to.combined.response.

14,

With respect to analyses of istructures, systems, and components by
the normal modévmethods, provide - the criteria whiéh'were:uSed to

compute shears, moments, stresses, deflections and/or accelerations

for each seismic-excited mode as well as for the combined total

response, including the criteria for combinisg clocely spaced

modal frequencies,




E.

Seismic Quality Assurance

1, 1In order to assure that.the seismic design bases for structures,‘

systems, and components of - this plant have been properly translated i

into the required specifications, drawings and procedures that |

e
-

will result in acceptable designs'of structures, systems, and

«\qn%m@eomponentsﬁtoewithstﬁndﬁseismicaandwotherwconcurrentuloads,

" provide the following information: .

(a) Identify the design’ organizations involved in the seismie
design of all safety—related items of the plant, and describe
= their responsibilities and the documented procedures followed
to assure that these responsibilities were met, Identify the
organization assigned overall responsibility for the adequacy

of sclomic design,

(b) In rega:d to th¢ interchange of design information among
the invelved design organizations, revisions thereto, and
coordination of all aspects of the seismic design, describe
the documentation procedures employed to assure that .these
interchanges and coordination among design organizations

have been followed, s : - -

(c) Describe the design control measures instituted to verify
the adequacy.of the seismic design and identify the
reSponsible design groups or organizations who perform this

function,




. (d) Dgséfibe-the rgquireme;ts ihcluded in the purchase specifi-
cations for éafetyeréla:ed equipment tdvassure adequaté design
and funétionai ihtegrity‘undef théAseismié’design»conditipns.
Deséribe the’prb§iSions that are included in the purchase

. o B sbecification to éetmit tﬁe purchaser_to verify that these

‘requirements are satisfied,




