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After you have reviewed this request, please provide a schecule and place for
the meeting. If you require any clarification of this request, please contact
M. D. Houston, Project Manager, (201) 492-8593,

Enclosure: As stated
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See next page
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Sincerely,

@riginal wigned i)

Robert L. Tedesce
Assistant Oirector for Licensing
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r— -'.}.. —
OL:RD: L
RLTecesco



Mr, La.wyn R, Davidson

Vica Pracident, Zngineering

The Claveland Electric I1luminating Company
P. 3. %ox $000 '

C?iv..stué'. Shio L G]

cc: Gerald Charnoff, £sq.
Shaw, Pittman, Potis & Trowdridge
1800 M Street, N. W.
Washington, 0. C. 20036

Donald H. Hauser, Zsa.
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?. 0. 3ox 5000

Cleveland, Qhio 34101

U. S. Nuclear Regulatory Ccrmission
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WECAANICAL ENGINEZRING 3RANCH
SRAFT SAPETY SVALJATICN REPCRT

PERRY NUCLZIAR POWER PLANT UNIT I

SYSTEMS, AND CCMPONENTS

3.2

3.2.1 Seismic Classification

General Jesign Criterion 2, ‘Cesign 3ases for Protaction Against Natury!
>hencmena,’ af 10 CFR Part 30, Appendix A, fn part, requires that nuclear
sewer 372Nt sTructures, systams, and components fmgertant 20 safaty e
jesignes %o wishstand the 2ffacts of earthquacas withcut loss of cagability

- -

t3 sersarm their safety function. These 3lant Features are INCs2 necassary
sa assure (1) the inzagrisy 3f the reacter 2solant Sressyre dcundary, 2!
sme -apanilisy %5 shutdown the reactor ind maintain ie in a safe snuticwn

sandision, or (3) the capability =0 prevent Jr mitigate the Iomsaquencas af

b |

sccidents wnica 2ould result in dotential oFfsite exgosures somparable %9

-

10 PR 2are 100 juiceline exsesures. The farthcuake for wnich these slant

-
fe3syres ire 2esignec is Jefined 1s tne safe snutdcwn garthquake (332) in
13 2FR %ar+ 100, Acpendix A. The 352 s tased uzem an evaliation of the

- -

naximum sarthcuaxe sotential ang is that 2arincuaca anich 3rocuces ne

naximum visratsry greund metion far wnica structures, s/stams, ind Icmecnents
impersant 0 safaty ire cesigned %o remain functicnal. Thesa slant features
snat are designed :2 remain functicnal i an 332 sccurs ire 1esijznatad saismic
tategory © 1n Regulatory 3uice 1.29. Rwgulasery yide 1.29, 'Sefsmic

Jesign Classi®ication,” is the srincizal document usad n our review for
identifying these 2lant faatures ‘mportant 2 safaty wnich, 1s 3 min‘mum,
snould ze designed =3 seismic Catagery [ requirements. Jur ~aviaw 2f the
sefsmic =lissiicasion 3f goructures, systems, Ing comocnents axcluding

alacsriza’ “eatures’ 3F Serey was zerfirmed (7 3CIIrIance w711 Ife juTianca

- s

. - - N
gsdimsgesan

in Isancars laviaw 2Tan I.2-7, 'Setsmic L oass eatts



The structures, systims, and components imgersant o safety of Perry
that are required %3 e designed %o withstand the 2ffacts of in 25T ane
remain functional have Seen identified in an acceptac’e manner ‘n Table 3.2
af the Final Safety Analysis Repors. Taple 1.2-1, in part, identifies major
components in fluid systems, mechanical systams, and assoctatad structures
designated as saismic Category [. [n acdition, 2iping ind instrumentation
dfagrams in the Final Safety Analysis Report identiy the intarcannecting
2iping and valves and the boundary 1imits of 2ach system classifiad as seismic
Categery !. We have r~eviewed Tadle 3.2-7 ang the fluid system 212ing ang
ingtrumentation ifagrams and nave scme Juesticn concarning zart of At
caple.

1+ gzasas in the TIAR that structures, ssmocnents ind systams lestgnated
as Safety Class 1, 2, or 3 are classified as saismic category  excest 3
some Joreions of tne radicacsive waste treatment nangling ind 3isgesal
systems. There ire saveri] items in Table 3.2-1 that conflfet with this
statement.

‘

"Phe sefsmic 2lassi®ication ingicatad in Taple 3.2-0 meets .ne requires
nent of Regulassry 3uide 1.23." [t is alsc statad in Section 1.8 %hat ¢th
Serry 2lant compiies w~izh all of the requirements sf Requlatory 3uice 1.25.
Yses =nis mean that saismic Category [ csoling watar is orovided T tne
recireylation sumps 2ur<ng normal cceration ing “aliowing 2 LeCA?

shat des’3n ~equirements were usad in ne lesign af the reactor Jressure
vassel skirt and tne csre support structures?

Juality assurance requirements should de addressed in Table 1.2-1.

The non-seismic classification of the <2 trae! rads snculd se justified.
Yota 7 dces 7ot ooy t3 the sontral ~eds.

wavide 10 axglamasicn “sr she ‘T, &Y sefsmic slassification “or
raliaf vaive discnarge 3121ng.
dow Tuch 3F the main staam 2ising, cetween e .0, 3T%p vave ind the

sursine 5320 valve, s located in tne dfuxiilary 3utiaing:
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here ippears =0 e 1 discrepancy in the s@ismic classivticaticn of

the discharge tunnel. The discharge tunne 31 ffusor nozzle are

ang ne

. seismic Catagery The =unnel antrance structure and downshaft are not.

. Srovide clarification “or this apparent contradiciion.

Jhat is the seismic classification of the Containment

| X Units?
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de nave reviewed Table 3.2-7 ang the Tly iging ind ‘nssrument
14acrams ind ~e& 2onclude that the structures, Ind somgonents
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mporsant 3 safaty of “erry Pave leen Jroperiy C1AaSS 22 35 sa‘smi¢
mrramary T ieame im ~anfammanca yi®n 2eacylatary A 44 T 7 Sayieda .
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sTrictures, svstems, and sompenents imgortant 3
=he scsope 3f the Mechanical Ingineering
affacts of an SSE ana remain
3s seismic Catagery [ itams in iccoriance
1.29 and canstisutas an 3accestadle zasis “or satis?
Sesign Critarion 2, and is, therefore,
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3.3.3 System Juality Geougc Classificaticn

General Jesign Criterion 1, "Quality Standaras and Records,” of
10 CFR Part 30, Appendix A requires that ~uclear power 2lant systams and
ssmponents impertant %3 safeaty se designed, fioricatad, erected, anc testad
t3 quality standards commensurate with the importance 3f the safety
function %9 %e serformed. These fluid system, Sressure-retaining comoonents
are sars of the reactor csolant pressure Soundary and sther fTuid systems
imoorsant %3 safety, where ~eliance {s 2laced on tnese systems: (1) ¢
srevent ar misigate the :cnsequences of accidents and malfuncticns originating
i=nin the reactsr caolant sressurs scuncary, (2) 2 sermit snutdown oF ne
reactar and maintain 1% in a safe sautdcwn condition, and (3) to retain
rad*caceive material. Regulatsry Guice 1.28, "Jual‘sty Greoup Classification
ine 3tancards “ar sater-, 3taam-, and Racgicactive-wasta-containing limpenents
sf Nuclear Power 7lants,' is she principal documert usad i our reviaw for
i‘entifying an a functicmal casis the comocnents ©F ticse systams imoortant
3 safety that are Juality Groups 3, C, and 0. Secticon 30.33a oF 10 CFR
Sape 30 identifias shose imerican Society of Mecnanical Ingineers ASME)
30ilar and Sressure Vessal Code, Section [II, Class ! components that ire
sars 2f the reactor coclant sressure Scundary (3CP8). Confirmance sf these
3CP8 compcnents wish Section 20.3%a of 10 CFR Pars 30 fs discussecd in
Secsion 35.2.1.1 of this Safety Zvaluation egers. Thesa 3CP3 compcnents
ire designatad in Regulatory Guide 1.25 as quality 3roup A, Certain ather
3078 samocnents wnich meet sne axclusion recuirements of “ootneta I oF tne
~ile are =lassi®ied Quali=y Sroup 3 in accordance with Regulatory uide 1.26.
Jur ~eview 3f the guality 3=eup classification sr Jre:sure-retaining
ssmpcients of Fluid systams ‘mgor=ant i3 safaty “or Perry sas Jers.ned
in 1esardance #i°9 the juidance in Standard 2eviaw PTan 2.2.2, Systam

.

“wr

Jualisy 3ecup Classi¥ication.”

“he systams :nd ltmocnents “mSeortant T3 safaty 3f cervy "ave een
isan=i¥iad in 3n 3cseptanle manrer i Tapie 3.2 af %he "inal Safety inalssis

eocr=. Table 3.2-1, in JarT, idgnnifias thne majior zamgonenss in Flutd

-

s/Stams 3Uch 1S Sressure /essals, teat axchangers, 3t0rnige Tanks

sising, and va’ves and ~echaniza’ 1ystams, sucn is crines, ~efueiing



slat®arms, and sther miscellaneous nangling acuioment. In adaiticn, tn
2iping and {nstrumentation diagrams in the Final Safety Analysis epers
identify the classification cundaries of the interconnecting pining and
valves.

4e have reviawed the applicant's use of the NRC Quality Group system
in Tab'e 3.2-1 and an the system 212ing and instrumentation diagrams and e
canclude the sressure-retaining comoonents of “luid systems important 2
safaty have Seen properly classified and meet the juicance in Requlatory
3uice 1.29, Revision 2.

“e concluce tnat tne apelicant's slassificaticn 3f “luig systam Srassyre
~saining components important t3 safety compiies with Standard Review ?lan
Sec=ion 3.2.2, Regulatory Suice 1.25 and satisfies the 1ppiicadle Zerticns
3¥ 3anera] Jesign Criterion 1.
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3. PROTICTION AGAINST JYNAMIC EPPECTS ASSOCIATED WITH THE 20STULATED

'i - LY

The review serformed under this section pertains %3 the appiicant's
sragram for Jrotecting safety-related components and structures against the
effects of sostulated »ipe dreaks scth inside and cutsice containment.

T™e affect that Jreaks or cracks in high or moderate 2nergy fluid systems
wculd nave sn adjacent safety-related comperents Or sTructures nas teen
analyzed #i%h respect %o jet impingement, pice wnip, ang anvironmental
sf%ces. Several means ire ysed 10 issure the orotaction of these safety-
relatad itams. They include snysical sesaraticn, enclosure within suitasiy
design structures, tne use of pige wnid restraints, and tne Jse oOf
equipment shields.

1.5.2 Cetarmination of 3reak L3casticns and Jvnamis I€%ects ds3ociatad with
she -ostulated wpture 3T F°3ing

Sur review Jnder standarsd laview 2lan 3.5.2 was concarmed with the
lacasicns cnesen Sy the applicant “sr .estulating piping “1ilures. e 2730
raviawed 2ne 3722 and orfentasion af tnesa sostulatad failures and ow the
apolicant zalculatad the resyltant 3i2e whio anc iet impingement lcads wnicn
night 3f¥¥.ct neardy safety relateg lompcnents.

Ssandard 2eview 2lan 3.5.2 2lso sets forth certain criteria for the
analysis and subsequent in-service inspection of nigh 2nergy 213ing in the
sreak 2axclusion area of containment senetration. 3reaks neec net
sestulatad in snose por=icns of 2ining that meet the requirements of the
ASME Caoce, Section III, Subarzicle NE-1120 and the adaiticnal zZesign
~eqyuirements sutlined in 3ranch Tacanical osition ME3 3.1, Acaitional
inesarvica inssecsian is 1130 reguired f2r those pertions 3F 393ing.

The ‘37 cwing 2iscusses icen ‘s3sues aund fn sur ceviaw 3F I4R
g

Seczion 2.

s - -
¥ 1’7 scen ‘ssues.

2. 1% cancluces wita sur fingings .sntingent gon ~essiuticn

-
-



In Section 3.5.7 m~eferences are made =3 '?lastic,/plastic zice wnip
restraints or 212e supperts whicn 2liminate zipe wnip Jamage.' Cetails
of now 2ipe sugoorts are designed for pise whip protacticn and an exampie
of such an analysis are neeced.

®ipe wnip need only de considered in those hign anergy 2iping systams

naving sufficient capacity ta deveicp 3 jet stream. The means for Zletermining
nigh and noderats snergy lines is foung in Requlatory Guice 1.48, 'Dwatection
igainst ipe Whip Insid ::n:ainmnnt‘. T™is criteria nas teen used corvectly
Sy the agolicant. Some addizicnal informaticn {s required o clarify this
sec=ion. How ‘s 1t zetarmined that the "‘niarnal anerzy Tave' 2s3cciated
#i%n wnipping is insufficient to impair tne safety funciicn 3f any systam

ar zamponent ¢ an unacceptanle Tevel'? Cetails should De provided oF any

#1aw resericsars Jsad. Metrods usad 3 cetarmine fluf

-

.

sufficient capacity ¢ develop 2 jet stream should 31130 Se srovided.

sr detarmining stressas or fatijue usage factors that require 2 Dide
sreak %3 e sostulatag, 2lant loadings ire o e these ~esyiting from

aorma’l angd uoses cancisiens 3lus am CBE.  Assurances musT Se Sroviled nat
1oads Zue =3 S’V acsuation and discharge are incluced in tne Josat ionditions.

- s - . : : -

Far ASME, 3ection III, Class ! 2iping lesigned 9 saismic Lataceory
standards, 3reaks Jue %0 stress ire S0 ce 20stulatad 2t the fallowing
Tocations:

(1) 1# 2q. (12), as caleylated by Paragrach VB-365:, ASME Cace sSectiecn (1D,
shen Sas. (12) and (13 must e evaluatad. ¥ aither

]
3) axceeds 2.4 3 3 Jreak Tus: ce sostylatad. In other

= ik 3 . s, ten I

=3, ) » 2.4 " and =3 e) > 2.3 3,
Ay

Ta s 2,4 S_ ang 32 3 2:% 3



Ireaks TusSt 1130 ce fostula ‘ wnere the U

.

Jsage factor axceeds J.

above =riteria is avaluated under loadings ~esyiting “rom nc

slant sonditiens including the QBE.

Any deviations from the above critaria must 3

-~

Are zhere iny nigh snerqy Class 2, Class
sritaria is yseqd “or tulating Oreaks
nstances w~ith ! : - ) ' ning
nillisecsne m "¢ identifieg an Tome
‘ng test resul ar hased sn 3 mechan N, us
the above must
d
those sortisns

.
s a
catagory [ st

e 2cstulactad
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'3} For 3lants witn isglatisn s«alves inside ccntainment, tha maximum stress,
as caleularad 3y 23. (3) in ASME Coce Section [II, Paragracn \B-3832
Jnder the lcadings of intarmal pressure, deadwe’3ht and 2 postulatad
piping failure 2f fluid systems ugstream or Zownstream of the containe

ment penetraticn area must Not axceed 2.28 S‘.

The above criteria is avaluated under loadings resulting from normal and
Joset alant conditiens incluaing the CBE.

In addition, augmented insarvice inspection fs required 2n all siping
in the >reak axcluysicn area.

*we apolicant must provice assurancaes thas tneis critarda for 3i2ing
in =ne Sreak exclus‘on areas complies with the requirements outlined i0cve
and shose of itancare eview 2Tan 3.5.2.

Are there any 2lass 2, Class 3, or 331.1 2iping in the 3Sreak axclusion
-
area-. 1f so, what crisaria & used fn their Zlesign?

A list af a1 systems included ‘n the Sreak axcluisicn areas must e
inclugec in swne SSAR. In acdition, break axclusion areas shoy’d e shcwn
an she igeropriate 2iping drawings.

Swavide an axampla 3f the detailed stress inalysis icne on 2 welzec
s=acament %2 3 Jrocess 2ipe. In acdition, aravide 2etails of the stress
analssis done for the nead fitting for the main staam line.

Ahen praviding pretacticon from pize wniz, 3ssurancas must Se aravided
=naz 311 setential sargets are axamined. Pwavide 31 zefinition far Timizs
3¢ s=rain wnich are similar o strain Tevels allowed ‘n restraing slastic
nemzers.

‘0¢ging systams ire les’gned 30 that stastic instapility cces not Jcsur
in =ne 3ige 1% sne Zesizn iymamic ang static *sags in’aess 2amage studies ire
sersarmed #Nich $°Cw the sInsacuences 3¢ 70T result fn 27feCT lamage T3 Y
agssant‘al systam 3r somocnent.' Zrovice 3 1igt 9¥f ‘cecation

s
~acani3u@ 7as teen Jsac ing in 2wxampl? 3 %he st.cias serfarmes,



shen avaluating the affecss of et impingement iscads i is the staff's
sosition t.at 211 potential targets 1ust De evaluatad. Assurances must 3
srovided <hat you~ analysis has considered all potential targets. What
sarvice 1imits are usad far piping wnen 2valyating et impingement lcads?

Jeference is made %2 the use of a suitable dynamic Tead ‘actor (OLF)
Swayide an axample of i%s use. How is it determined that it is suitanie?

. .- -- O ssmmy 1w
rs, raference is mace 3 'Itner 3 Muitanecus

.

‘n the discussion apout snusccer
loads”. [t further statas that thes
=hesa 2ads?

S
@ loads are combined 3y SRSS. what are

‘Piping integrity Jsually dces not Jecend Jpon the Jipe anips restraints

for any 1cading sambination.

..

J - - YTampamsa am P e L.
List aii Shose iccations 3l saging campinaticn

snere it 4ces. what service limits are useqd in tne cesizn 2F tne 21%e wnijd

Juring Aot functional tasting wnat critical *tccations fnside containment
are menitared?

-
-~

Stancare leview 2lan 1.5.2 allcws 2 10% increas: ‘n yieid strengtin 0
r sorain rate affacts. 3Any ccations wnere in ‘ncreasa n tne
s

yield ar yltimate strength greater than (U5 has deen used nst de identified.

Jussificati- far any increase jreatar tnan (0% mustT 2050 e srovided.

Jur review 3f Sectien 3.5.2 includes all tacles and Figures. e nave

saveral suesticns sersainint %0 tabias and figures.

- -- ; s - 1 -~ . 1 - . 5
Jrayide 3 3chedyls for che Iompiaticn 3T any tad’2 "3t 1s ‘ncSmpidte.

- - - - - - - ol o S sm
Are 3 =gyl a%ad Sreak '3caticns n the recCircUiatidn 3 $=231 3hCwn
- ‘ - 229 } 2 - e Ame® q n *eaeca F 25 e @ e
»gure s=430 sheére ire Ireics 2CsSTy dts2c - 85& s4r'es <23
“ s w= o & =a -« o w4 . 2 - R . 2 s - 2 ame s i - Sk
<9 K- L IS, S.o" y dve=iQy A3=/2, <.3%C0 ng o2t e
o . 2 - . wm
-in -d 3 o - . 2 s
ccaszicn < /4. /@8 N TS e ure 3=/ 3
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3ased on our review of FSAR Secticn 3.5.2 and sybject to the satisfaciory
resaluticn of tne identified open itels, our findings will e as “ollcws:
The noplicant nas proposed criteria for detarmining the location, type,
and affecss of Jostulated pige Sreaks in nign anergy piping systams and
sostulated pipe cracks in moderate 2nergy 2iping systams. The appiicant
has used the affects resylting from these soctylated pipe failures
avalyate the cesign of systems, compenents, and structures necs2ssary 0
safely shut she plant down and tn mitigate the 2ffects of these postuiale”
siping failyres. The apolicant nas stated :tnat pipe wnip restraints, Jet
impingement Sarriers, and other such cevicas ~717 te used ¢ mitizata tne
efects 3f tnese tostulated piping failures.

i@ have reviawed thasa sritaria ind have soncluded that they cravide for
1 stectmum of 2ostulates Jige 3reaks ing dige cracks wrich incluces iin
nos% likely locaticns far piping failures, and that the tyges 3¥ Sreaks ing
smeir affects are zonservatively assumed. ~e “ing that the methecs Jsad
23 design =he 2oe wnip restraints provide icequate issurince that they aill
“incsion aregerly in the event of a zostulated 2iping faflure. We further
=anclude that the usa of the applicant's oraopesed:pise failure critaria in
d:signing the systams, components, and sTructures necassary 0 safaly shut
sne 3°ant down ind %o mitigate the consaguences of lnese costulatad 2727ng
failures srovides ~eascnadla assurance of tnefr Jpility 0 cerform lheir
safety funczisn f3llowing a failure in Nigh or mecerata snergy siping systams.
The 3gplicant's sritaria comply with Standard leview ?lan Secsien 3.5.2
and satisfy =ne applicacie serticns of General Cesign Criterion §.



3.7.3 Seismic Subsys=am Analssis

“he review serformed under Stancard Review Plan 3ection 3.7.3 included
tne applicant's dynamic analysis of all seismic Category [ 2i2ing systems.
In addition %3 cperating transient loads such 2s suppression pcol lcads,
this analysis a1so considers abnormal Toadings such as in 2arthquake.

for the dynamic analysis af seismic Category [ piping, each pice Tine
«as idealized as 31 mathematical medel consisting of Tumped masses ccnnectad
3y alastic memgers. The stiffness matrix for the pising system was
detarnined using she alastic procerties of the pise. This includes the
aé%acss 3 warsicnal, tending, shear, ind axial deformations 15 well as
change in stiffness due %o curved memgers. Next, the mode snapes ana tne
incamced 1atural ‘recuenciss were 35tained. The dynamic respensa of the
systam was calculated By using the resgonse spectrum metncd of anaiysis. Ffor
3 2iping systam w~nich was supperted at zoints with i1 %farent dynamic excita-
=iang, the ressonse soectrum analysis was cerformed Jsing tne 2nvelaooe
~es3onse ssecarum 3f all susccert points. Altarmately, tne muitisie supoert
axzitation analy/ses metnods may nave een ysac wner? sacarita aczalerazion
sime-nistaries w~ere iapolied 50 2ach siping systam sygcert scints.

The f3llowing discusses acen issues “sund in qur review of T3AR
Sectian 3.7.3. It concludes with our findings wnicn are contingent upon
she resalution af all cpen issues.

The 3iscussion an 'Different leismic Movement 3F Intarcinnectad
samgonents” recuires scme clarification. 'The stressas thus sbtained
fap aach natural mode are then sugerimpesed for all mnedal 4isplacaments
4¥ =ne seructure 3v the SRSS [square ~zot sum oF the squares, methed.'
Swqyide in axample af shis tyce of analysis.

Ahat ==itaria i3 Jsed 33 detarmine snether Ir net 3 mece s signifcantt

"snen 1 camgonent s savered oy e ASME 3g17ar ang Sressure /essal

“r

s3de, she stressas due 1 relacive 3isgiacaments 1s cpta‘neg itcve ire

“-m
-

-me3%234 1§ 3@cangary stressas.’' Cces *hig statament cerzain <o

7

o
” e
r SuBCaris.



'Seismic analysas ~ere zerformed “or those subsystems that could ce
nodeled %o carrectly predict the seismic resgense.’ What procadure w~as
Jsed for the other systams? Provide an axamplie of those systams and the
analysis done.

It is the staff's position that closely spaced modes ce ccmoined dy one JF
the Iracedures identified in Regulatory Guide 1.32. What procedure is usad
in the 30P design %o account for closely scaced modes? What is meant Jy
'Closaly spacad Jnase modes"? Show now medal shasing can Je letarmined
‘eom 3 response spectrum analysis.

-

Standard Zeviaw 2'an 1.7.3 requires %hat 3 JBEs of 10 cycles 2ach
se used faor design. Any deviations from the requirements of the 3RP must
se iustified. How many 0BE sycles are consicered in the NSSS and 30P
designs?

In <he discussion zsncerning the meceling of 3iping part (2, 2fscussing
secaupling 2¥ the main staam and Sranch lines i3 not 2 criteria.

Menticn is made of using 33 hartz as 2 cuta®f frequency “sr saismic
analysis. At scme point in the FSAR the applicant mustT address tne
Zmaciancias af 30 %23 50 nertz and jreatar that ccme from the suporessicn
360! hydradynamics.

'Capr Flexibla 2quipsment, the 2quiva’ant static Toad fs taken as tne
apragucs 3F 1.3 simes <ne aquisment mass ind the zeak “icer resgensa stectrum
value.' Regulatary 3uide 1.100 allows the use of the 1.3 factor “or arifying

tne intagricy 3f frame Sype structures.

s - o & yey o : ad B3 agsd " Se . rd s & -
ather than 3 “rime L/0e@ sTrTUCTUre, JUSLIT il § reguires TCr Loe

.

o

3055

T the
Ahen Js°ng the 3cudi2 sum metned S8 IompTne meca: resocnses, the

sragucs ¥ tne resscnsas 3F the clgsels sSacac Teces 3nCuiT € taxan is

2 2

-
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Assurances must ce srovided that tne megeling of valves with offset
motor sperators is detailed encugn $3 provide accaleration values o te
used for valve gqualificaticn.

'In addition, the affects af modes 70t included are acced =3 th
SRSS resconse as one tarm, using the acceleration at the nighest frequency
fram the SRSS response under 33 hertz %0 cbtain the total resgense.”
dravide an 2xample of the analysis done nere.

B

The infarmation Jresented in Taple 3.7.11 is not straigntforwari.
dvavide 2n axalanation aof this table.

3asad an ur review af TSAR Sectien 3.7.3 and sugject %o the satisfactory
rasalution of the identified cpen itams, sur findings wi11 Ze as follcws:

The scoce 3f review of the saismic systam and syosystam inalssis “or
she Sarry slant included the seismic anmalysis methods “or all lategery
systams and comgenents. [t inciucec review sf procadures Jsed for medeling
and avaluasing Categery I systams and compcnents. The reviaw ingluded zesisn
swisaria and srocadures for avaluaticn of <he iataracticn 3¢ nen-latagery |
aiging wish Categery [ piping. The review als3 ia luded critaria and s~ smic
analysis arccegures for reactor intarmals and latagery s 2iging cutsile
containment.

The system and subsystem inalysas are serformed Sv %he igglicant on
an alastic zasis. “odal resgonse scectrum myltidegree 37 freecom and time
nistory metheds form the bases for the analyses of all major Categery
systems and compcnents. shen the modal resgonse specirum metnod is usad,
joverning resteons2 larametars ire somtined Sy the square ~cot 2f the sum
af =ne scuares rule. <owever, =ne ibsoluta sum oF the modal resgconses ire
Jsad “ar moces witn closely ssacag frequencias. The sguare root 3f the sum
A% *me jauares 3¢ tne maximum ssdimecticnal -~esicnses s Jsac n jcssunting

‘sr nree zamgonents of the 23riiguace meTIS far BOTR he LM AIsSSry and

-

resSCNSa ssecarum metncas. A versical saismic systam synamic ana’ssis °s
amp soved “ar 2ll systams ing ITmocnents.

i@ ancluce Shas she sa@fsmic $¥STam ING 3UCS/STam ind/ST3 SrTcacures
and = =31 3rccesec sy ne pgiicant Irovide 3in iccasctanle Sasis “Ir trne

se@ismic zZesign oF 3ystams inc omEenents.
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3.3 MECHANICAL SYSTEMS iND CCMPCONENTS

The review performed under Standard Reviaw ?lan Secticns 3.3.1 througn
3.3.5 pertains %0 the structural integrity and cperability of various
safety-relatad mechanical compenents in the atant. Jur review is not limited
ta ASME Caode compcnents and supcorts, Sut is 2xtended ot other components
such as cantrol rod drive mechanisms, certain reactor intarmals, ventilation
ducting, caple trays, and any safety-related 2iping lesigned t3 industry
standards Jther than tne ASME Code. we review such fssues as loaa compinations,
allowadle stressas, methods of analysis, summary resuylls, and sre-gperaticnal
sasting. Our review must arrive 1t the conclusion that there fs acequate
assurance 3f a mechanical component performing i%s safety-related functien
uncer 211 sostulatad comeinatzions of normal cperating congfticns. systam
scerating :ransients, sestulatad pije Sreaks, and saismis avents.

3.3.1 Sgecial Tepics far Mechanical Comocnents

The reviaw performed under 3Standard leviaw ?lan Section 3.3.1 gertains
%o the Zesign transients, comoutar Jrograms, axperimensal stress analyses and
alassic-nlastic analysis metncds that were usad fir the analysis of sefsmic
Categery [ ASME Code and non-Coce itams.

Aaditionally, we nave centractea with Pacific Nertnwest Liadoratdrias
=5 ser<arm an indecendent inalysis of 2 samole 2iping systam in the Jerry
slant. This analysis will verify that tne samgle 3ining systam meets the
apolicanle ASME Code requirements. We wili repert the resylss af ni
independent 2iping 2anmalysis in 2 supplament %3 this Safety Ivaluation leceret.

lomputer arograms were Jsad ‘n the analysis of sceciic compenents.
A 1igz 3f the computar Jregrams usad in the dynamic and static nalvses <3

sgtarring <h@ structuri’ and funceional ‘nt

W

grisy 37 tnese comecnentl TUsT
se ‘ncluced fn she TIAR aling witn 3 3rfed e

“esi=n z2nt~] measures, wniln ire required 3y 10 CFR 23rt 30, Apcencix 3,
~ecyime =nat verificzatisn oF the Ilomputar Sragrams 3130 ze inciucea. The

14 i 23 4 g & sng Yiew SAMAL S NP WEINE
agelicant 1as not 2roviceg i riTicasion Or a ST e $°24 somoysar Srogriais.



In addition, the Sruyrams
sf computer aregrams usead.

Any refer e %0 the ASME 30iler ang

include the »art being referenced.

dow many SRY cycles have been used in the design »f components ind

systeams ‘or the NS3S and 3CP sccpe? How many ACS cycles?

I+ is s=ated zhat 2lastic-plastic methous of amalysis may 2e used

fap some components. we would like 3 review the 2nalysis procacures

.

, : : ;
Jsed 1€ an alastic-plastic anaiysis was done

3ased Joon our review af FSAR Sectic

{sfactIry iyt the open itams,

licant

{*ams
-2M3

jesign of thesae

Jvnamic Tasting and inalysis oFf Systems, Comognents, 3ind toulcment

The reviaw zer<armed under Stancard Feview ‘ 3.2 cer=ains
=5 =he ~rizgria, testing orocedures, ianc dynamic . molayed 3y the

g T . ¢ Pemmm ., A

- o e e e =

-

-~
2qu




P4ping vidratisn, thermal expansicn, and dynamic effects testing will
se conductaed during a srecperaticnal tasting program. The jurzose a7 %hese
tests is =0 assure that the piping vibrations are within accaptadlie limits
and that she piping systam can expand thermally in a2 manner consistant with
the design intant. Curing the Perry plant's arecgerational and starup
testing program, the applicant will test various piping systems for atnormal

teady-state or transient vibration and for restraint of thermal grawth.
This test oraogram must comply with tne ASME lace, Section III, saragraons
\B-3622, NC-3622, ana MD-3622 wnich require that the designer e resgonsidle
oy cbsarvaticn during startup or inftiail operaticn, far ansuring that the
visration of piping syssams is wichin the acsastanie levels. In aceisicn,
sise wnin restraint inisial clearances will e checkad, as i1l snucter

resoonse. The tast cragram saculd consist of 3 mixture of instrumenctac measure-

nents and visual coservation by quailified zerscnnel. The acplicant #1171 Se
required %3 sravide 31 summary of tne resylss oFf this test srogram upon s
scmpieticn.

*he applicant's discussion of the tasting o gram in the FSAR is 220
jeneral arag sicuid e redcne. Mere detail of wnag will actually Se dcne
nuss se urovided. The agolicant has not given 2 clear cescrigtion of he
4SS accertanca criteria for steady-state 2icing vidraticns. The 3CP orogram
nas not Seen acdequataly Zescribed. What are the acceptance criteria for
staady-state vibraticns? For transient visrasicn? «Will snucters e checked?
7o wnat sransients #i11 she piping se sucjectae? Wwhich lines, i€ any, w111 be
ing=rumentad? [ not instrumented, now will the visual Jpservations Ze
serarmed ind In wnat size 2ige lines? The stafF's gesition s nat
acceotance limits for vibration snculd Ce 2ased 3n nal¥ the andurance 'imit

-aa -

is zefinea by the ASME Coce at 107 Iylies.

q-

"n =ne iiscussian on tnermal axpanmsion z2sting of ne mata staam Tine,
~afaranca ‘s mace 3 ne 212ing systam shaking 3cwn 3¥izr 3 Faw thermal
sxsansisn zvelas. Owavide an 2xplanaticn 37 i statament.

*e ig 33234 ‘n wme TIAR that Cerry will e the Sretityte fir e

o e} avnm 2 Sywmys - - ceman® Sma® "ag *32*imm SpaawiIm it .
278 3WR/3. Swovige 3 commitment TNAT lhe T2asTINgG Srogram a4 e

b § : - Tae . - - 4 4 o 3 - - .-
seuivalant =3 tna: requires 3y lequiztsrv 3uice 1.20 for Jrotdtsoe 7eactiirfs.
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'’n addition %0 tne ipove compenents, vidration measurements 37 tne
core spray sparger w#ill oe measured during the pregperaticnal tasting of
that systam it =he designated protatyne 251 3WR/S plant (Grand Gul¥)."
Show now this w111 be applicable t3 Perry.

It appears that some results from Grand Gulf w#ill be usaed in the
avaluation and qualification of reactor intarmals at Perry. Shew that
the similarity Setween tne two sets oF intamals fs sufficient 20 aliow
direct iomoarisons.

"“hese zericds will Se determined frem 3 comorenensiva ivnamic model

s -

af che 3PV ang internals with 12 degrees 3f “reecem.’

it is not ¢lear
wnat i3 actually done nere. How can 2 mcde! e comorenensive and have
anly 12 degrees ¥ Freedcm?

Previsys 2nalyses for otner nuclear 31ants nave shcwn that cartain reacticr
system components iand their supcer<s may e subjected 0 oreviously uinder-
astimatad asymmetric Tcads Jnder :ine conditicns that resuit from Lhe
sgs=ulation 3f ruptures of the ~eacssr :3olant 2ising 3t various lzcatienms.

*he 150licant has descrised tne sesizn 37 tha reacter intarmals for
3lswdewn 13ads anly. The applicant shculd alsa provide information on
asymmetric isads. It is, therefore, necassary 0 reassass Tle capaoility of
shese reacsar systam components ST issure that the salculateg dynamic
asymmetric loads resul
tne Sounds necessary t0 2rovide 7113 issuranc2 Inat the reactor an de drougnt
safely %2 a cold shutdown condition. The reacter systam comocnents that
require =~eassassment shall incluce:

+ing from tnese sostulatad 2ipe ruptures wil7 2e withi

3. 3eactar aressuyre vessal

5. Care succorss and sther reac:sr ‘atarmals

& Contral red drives

4. 2328 siping chat ‘s 1%tacned 33 tne sromary sseiant 3731ng
2. P=marv ssciant 3iaing

¢ 3paceor vessal succerss
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The fallowing infermaticn snoula e incluces n the FSAR about tne
effects of postulated asymmetric LOCA lcad:s on the acove mentioned reacter
system components and the various cavity sir. tures.

.

1. Provide arrangement drawings of the reactor vessal : gport systams in
sufficient detail %o snow the geometry of 2!l principal elements and
matarials af constructicn.

2. [f a slant-specific analysis will not ce sucmitted “2r your zlanmi,
srovide supporting information $3 demonstrate tnat tne generic slant
analysis under sansideration adequate’y Scunas N sestulated iaccidents
at your facility. Include 2 comparisan 3f she jecmetric, structural
mechanical, ind shermal-nydraylic similarities zetween your facility

ang the case analszed. Jiscuss the 2F%ects 2F any ii#¥arences.

3. Cansicer 211 zestulatad Sreaks in the meactsr cseiant pining systam,
including the following locations:
a. Sceam line nczz'es = piping terminal ancs.
5. Feedwatar nozzle %2 3iping tarminal ands.

lecireulasisn inlet and sutlet nezzlas 2. recirculaticn 2iging

o

tarminal 2nds.

dravide an i1ssassment of the affects of asymmetric pressure 2ifferentials”
an %he systams ang compcnents listad ilcve 'n Iome ination wizh all
axtermal lcadings including safe shutlown 2arthquaxa lgads anc¢ cther
faulted condizion lcads for the Sestuiatad dreads described abcve. This
assessment may utilize the fallowing mecnanistic 2ffects as applicagie:

a. Limitad displacament -- Jreax ireas
5, Flyid-seructure interaction

=. Ac=ual sime-cecencent foreing fumctiin
3. eacstsr sugport 3tiffness
2. 3reak cpening times.

et P - . '

.‘.n -~- .- P o} .‘53--~qn -‘-,.;-:S

- - w' .
n % innyiar ~egfin Zetween e IomCCrant

sress res icr2ss the core sarwe’

- el .-

:nc ::e ~a".
#t<hin She reactir v
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1

4. 1f she results of tne assassment on itam 3 ..ove indicate Toads leading
+3 inelastic action of these systams or displacement 2xcaeding previous
design limits, provide an evaluation of the inelastic denavior (including
strain nardenina’ ° the matarial used in the systam zesign and the
affect of tne load transmittad t0 the dackup structures 3 wnich these
systams ire attached.

5. For all analyses performed, incluce the method of analysis, the structural
and nvaraulic computer codes amployed, drawings of tne nodels amployed
and comparisons of the calculated =0 aliowaole stresses and strains or
seflac=ions ~ith 2 nasis for the allowacie vaiues.

5. DJemcnstrate that safety-relatad comoonents will retain sheir structural
intagrisy when subjected 3 the cameined " sads resulsing from the loss-
a¥.zaclant accident and the safe shutdow. 2arincuake.

7 lJemenstrata the functicnal cacability of any assential 21ping wnen
supjected %0 ne comoined loads resuiting frem the 1oss-cf-cselant
iccident ang the safe shutdcwn 2ariaguace.

“he 1pplicant nas cutlined nis iporeach for zetarmining tne forcing
funct‘ans cznsizered in the systam anc component dynamic analyses of =eacior
seruceures “ar normal speration and anticipated sransients. Thesa methods
are 3 campination of analysical metheds and oredictions sSased on data frem
sreviously sestad reactor intarmals of 2 similar cesign. The farcing functicn
infarmatisn is sombined with dynamic medal anaiysis 22 form 3 Sasis ‘or
intarsretation of the pre-operaticnal and initial startup fast results.

Moda] stressas are calcylated and ~elationsnips are sbtained tetween sansar
reg3cnsas ind seak compenent stresses for 2acn 3f %he lower modes.
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The applicant nas ccmmitted %2 vidraticnal neasurement ang inspgection
srograms :0 e :onductad during drecperaticnal ana initial startup testing.
TRE PP eam? Showid carve = —-—aT *reSTMay ’
i-.-i-gA~111 se in accordance with the juidelines 2f Regulatory 3Guide 1.20,
‘Comprenensive /iSration Assassment °rogram for Reacter Intarmals Juring

dreoperational and Initial Startup Testing" for prototype dlants.

These tasts will be conducted in three pnases. These are precperitional
sasts arior %0 fuel loading, zero-power tasts with fuel, and initial start-
40 %est3. Curing precperaticnal testing, steady-stata test conditicns
¥i11 include salanced [two-pump) and ungalanced cne-gump) cperaticn of
she recircylasion systam with flow over tne “uil range up 2 ritad “low.
Transient Flow cangiticns will include single ana dual pump iriss from
ratad low. Test duration will ansure that 2 minimum of 10° cyclas of
/isration will Se axperienced Sy the critical compcnents. Insgection of
se =ancductad Sefare ind ifier the :3st. The Ierc-dcwer
cag*s wi%h fue! ire %3 verify the anticipataed effects of the fuel on the

*9
‘

intamals w1

visration resoonse of internals sricr %8 criticality. Tast flow cengitinns
will 2e similar 20 the precperaticnal tasts. Curing the initial startuy
*asts, flow conditions will e similar %2 the sther tasts gxc2st that ccwer
«ill %e up %6 120 sercent of rated. The 2rimary sursose 3f thesa %2s7s 1S

23 veri ¢y =he anticipated effect of two-ghase Tlow.

Vispasion sensor wyoes will include strain jages, dispiacament sansors
‘1inear variadle transformers), and accelercmetars. Acceiercmetars w117 e
srovided with Zoupie intagraticn signal csneiticning <2 give 3 1isplacarent

Jutout. Sensor locations and measured parameters will incluce the following:

ep 2 shroud nead, Tateral icceleration and displacement.
Top af shreud, lataral displacament.

jet sump risar sracas, sending and axtansicn 3triins.

Je= 3sump 1f¥fusar, lateril motion or lenaing strain,
Cantrol mcg irive ncusings, sending striin.

Incare “cusings, tending strain,

Sore spray intarmal 2ioing, lenging sTrain.

"¢ 10 will %2 =equireq =2 2rovize 3 Srief summary 37 Ine reSUISS

(8}

.'4‘
-

1 nt
i3 t8st 2regram Jo.n %3 Ismpleticn.
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lecantly, cracking nas ceen ccsarved in 3WR jet Jump 10id down Seams.
The resoiution af tnis sroblem may affect the design or tasting oF the
Serry jet sumps. (See IZI 3ulletin 30-07.)

——

3asad upon Jur review of F3AR Sectiom 3.3.2.7 ane contingent ugon the
satisfactory resolutien of the open items, cur findings will Se as follows:

The vibration, thermal axsansicn, and dynamic affects tast program

wnich will e conducted during startup ind initial scperation cn specified

Aigh and moderate energy 27i0ing, and a1l associated systams, restraints and
$4operes i3 an accestable sregram.  The tests orovide acdecuate assyrance that
sne 2iging and piping restrainis of tne systam ‘ave Ceen Zes?ined o witisTanc
visrational dynamic 2facts due %o vaive closures, Zump <rics, ang Jtner
sperating modes associatad ~ith the Zesign dasis Flow londiticns. n

additicn, the tasss sraovide assurance that adegquate clearmaces and frea Move-
nent 37 snutoers 2x°st far unrestriined thermal movement 27 212ing ang

ypperes syring normal system heatup ang z00ldown ocerations. The 2ianneg
sas=s wil] develop laads rimilar %3 these axseriencad Zuring reactgr sceraticn.

This tast Jrogram complies with 3tancar: Review Plan Secticn 3.3.2 and
|

~anstizutas in acceptapl: sasis for fulfilling the apoiicacie requirsments

2¥ 3enera] Zesiin Criteria 14 and 15.

2asad upon sur review af TIAR Section 3.3 2.3, 3.9.2.4, and 3.2.2.5 and

3.9
susiecs =2 rescluticn of the iccove dpen fssue, ur #indings are as follows:

The arecceratisonal vibtration aragram slanned “or tne reactisr intarmals
sravides in aczeptanle Sasis “ar verifying the les’in aceduacy 9f these intama':
inder =ast loacing csnditions comparagle I3 these that #1171 e axperiencac
iuring scerazion. The scmoinaticn oF tesis, sredictive analysis, and 2cst-

-ag= ingsection 3Iravide 3decuate issuriIni2 That tre ~eactar intarna’s Wi
iyring sheir servica i%atime, wilhstang tne faweinguced vi3rations 3f

- Pmm g s - Tapy fmemsami=, A&
Po- fteow g L L - ey e -

~e3c=ar scer2tion withcut 1383 3F sTruC
==g =sac=ar ‘azarmals ‘n zarvica i3 2ssantiil T3 assure The orocer sesizioning

- e

¢ meace3r ‘el assamplies ing unimgaireq terition 2T the IIATTO rad

%
-
i k.
o= v & - ‘ .“n - AaME WA TS Aam JAs SE . aa, “g cfAnmem s
1ssamplfas 23 cermit 3afa ~eacIsr I2eratiln AnC STUTICWR. g8 3ancuct 2
- i 2 csme= - -ap S - ima cag cmage s me as
s~g srecs@rizicnal ¢isration casts is fa lInformance 4Th e SMIVISINS
- . - < -~ - PR -
: et leviaw 27an Zactiam 3.37.2, IngG satisTUas
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The apolicant 1as 2nalyzad tne -3 internals,

la00s of wne reacsar ccolant sressure Soundary, including

fap =ne zombined lcads due %2 3 simultanecus loss-of-c2e!

and sa®2 shutdown 2arthquake. «e cannot finalize cur review

until the applicant sycmits tn information requestad uncer

\

program, (annulus oressurization

3asad .pon Jur revie
af any open itams, Qur

- : . b/ ie
he dymamic system analysis
¢ceotal far confirming
sng
ing =ne
adequate issurinca2
and ssrains sampcnents of the
internals
*he matarials of constructic

any structura

. '
et ntarna.s
somecnent

3 e compatible

sampinaticns

sostyiatad

withstand 1 scect:
iceomolisnment 3f th
‘g far zomolying wizh

- --e el lmama agm:
- - —-——- S - -

.-
-t




-24-

3.3.3 ASME Coce Class !, 2, and 3 Comgcunents, Comgenent Syggerss, and
Tore SUO0CrT structures

Qur review under Standard Review Plan Section 3.3.3 is concerned witn
the structural intagrity and operadility of sressure-retaining comocnents,
their supoorts, and core support struciures wnich are designed in accorzance
with the American Society of Mechanical Ingineers (ASME) 3ci’er and Pressure
Yessel Code, Section III, or earlier industrial standards. This review is
divided ints three sarts, 2ach of wnich is discussag Sriefly below.

The f'rst area of review is the subject of lcad combinaticns methcdology
Jsed in load/resccnse combinations and allcowable siresses. The 20p'izant has
:rovtded a comnitment that all ASME Class 1, 2, and 3 components, comocnent
supoorts, core support structures, contral rod ‘r"/e compenents, ang cther
reactor internals na@e Seen analiyzed or cualified in accordance ~ith tne refe
arenced Toading combinations.

Several refarencas are made througneut “nis secticn %2 allcwas’a2 stressas
for bolting. Specifically, wnat alicwadlie -“ress limits are used for Seolti
far (a) equioment anchorage, (b) compenent .upgorts, and (¢) flanged
cennecsicns? where are these 1imits defineg?

Are there any Class 1 systems in the 3QP sccpe of respensizilicsy?

The tables in this section provice the majcr source of infsrmaticn. These
*ables shou'ld e carefully examined 5y the applicant %3 ensure clarity
and continuity.

3ased an sur review 3f F3AR 3.5.3.7 and :zontingent upcn the satisfacisry
resolution of the open issue, our findings will e 2s follows:

The scecified Zesign and service compinations of lcadings as a2pifed
¢35 ASME Coce Class 1, 2, and 3 pressure retaining compeonents in sysiams
designed 2 neet seismic Catagory [ standards are suc™ is ©3 Srovide issyrance
shat, in she avent 2f an 2arthcuake affecting the site or otrer i~
1oadings sue %3 potulated svents or systam ogerating transient., <ne
~esulcing comoined stresses impcsed Sn systam somocnents will 0T 2xcaeq
3llowable s2ress and ssrain limits far the matarials 3f csnstructic

imitine she stressas under such lcading csmoinaticns 2rovicdes a conservative



sasis far the design of system components 2 witnstand the mest adversa

combination of loading avents without lass of structural fintegrity. The

iesign and load compinaticns and associatad stress and Zeformation limits
secified for ASME Cade Class 1, 2, and I components comply with Stancard

leview ?lan Section 3.3.3 and satisfy the applicable porticns of seneral
Oesign Criteria 1, 2, and 4.

f ‘ in this saction concerms :the critaria

in designing its

.-e- r ate a,——ec

critaria

-

and 3 safety and rel

iischarging ~anditions,

; ::.—t:--:-- _Y-(

davices srovides 2 csnsarvativ/e
iayicas t3 withstand these '2ads w«

impairment 2f the gversressyre 2rotaciicn

sesign and installation
devices sonstitute an iaccanta
Eenera' Jesign Criteria
are c3nst . §4 - : ' Regulatory Suid
ing Shirg via ' n %86 . :ne sritaria

ammt s . ac 3 T .-y -
- M1

- wwiiiwi!l S0 -

-amoonent SUBCH es 1 accsriance #it

LSME




de have reviewed the agplicant’'s

design criter

of compenent supports. W

S i
th respect T0 QJucxi

eriteria acceptable. As previously discussed, the

2, and 3 components

for support bolting of Class 1,

-
~

The :.0licant states that "For the NS

-~=

sgeritars ~nich are mounted on Class

,". Are any valve goperators mountad

iping used as comgcenent suplerts?

S - - -
e 'y § <Cn
- -

-
- i

anougn detail is

\ﬁ
-~

the design loads on the

the LOCA? what

.
ictua

are

criteria used

3 - -
T Sae 2SS are

Ints wnat jeressas due

.-

ncvements placad in the 3CP sccpe

Jhat elastic/nlascic analysis has Ceen dcne

an example of 2 typica! analysis.

- reviaw A3f ESAR s
N Sur review ¢ AR 3

*am

- -

of the open i

e as

ia pertaining

al

be provide

supoly, no valve

Jsed as ccmpenent

Class 2 and 3 or
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The speci®ied Zesign ind sarvice loading compinations used “or the jesign
af ASME Code Class 1, 2, and 3 component supports in systems classifieg as
seismic Category [ provide assurance that, in the event of an sarthquake or
sther sarvice loadings due =0 Zostulatad avents or sysiam sperating transients,
sne resulting compined stresses ‘mpesaed cn system campenents will a0t axceed
allowadle stress and strain limits for the materials of construction.

Limiting the stresses under such Toading ccmpinations 2rovides a conserva-

siye sasis ‘or the design 2f support components S0 withstand the moOsT adversa
samoinatien of loading events without loss of structural intagrity or supporzaed
=amocnent Jgerasility. The Zesign and service lcac someinations and associated
tress and deformation limits specified Sy ASME Coce Cllass 1, 2, ang 3
~amoonent supcorts comply with Standard leview ?lan Zecticn 3.3.32 and satisfy
=ne asolicasle sertions 3f leneral Cesign Criteria 1, 2, 2ang 4.

3.3.4 Contr! Rod Qrive Systams

Jur review under Standard leview 2lan 3ection 3.3.4 covers tne design’
3¥ zne hydraulic control =oa irfve systiam 4o T2 its intarface with the
~antma] rods. we reviswed tne inaiysas ind Tasts serfsrmed $2 assure the
s=miceura’ ‘ntagrity and sgeranility of this systém suring 1crmal sceraticn and
under icsident canditions. We aiso reviewed the life-cycie %esting nerformed
=3 demonssrate tne relfapility
40-year lie.

«

£ she control rod drive system Jver its

The applicint has macde refarenc? 3 1llowabla zZefarmations Sut Shey are

aot “efined or listed. This must 2e inclucded in the “3AR.

Jasad uocn sur review 3F TIAR Section 3.3.% ang zantingent uygon the
satisfactary resolution of the ccen isams, our “ingings are is follows:

e Zasign critar‘a and tne testing Jrogram cincuctad in verificaticn

- : 1 Vg ¢ 2 la Ayp’ - et ies - - " ”
3T she mechanica'! cperal’ ./ ang 1179 Syc.@ sacac *ies of the JNrQ: r=d

irive systam ire in confsrmance with Jsancare leview 2Tan Zecticn 3.3.4.

e Jse 37 these critaria Jrovice ~eascnable assuranc2 that tne systam ¥

v

s.ne=izn ~eliably snen ~ecyired ind #1171 form 3an acsestable zas’
satis¥sing the mechanica’ calizaitiey reLyiraments 3¥ Zeneril Zesiin

w% S o i A )
lITCATION & .



ur review under Standard Review Plan Section 3.3.3 is concarned wi1fth
load compinations, allowable stress Timits, and othar critaria ysed in

-

‘esisn of the Perry reactor intermals. The applicant has statad that

the reactor intarmals have Seen designed in accordance with Subsection NG,

‘care Suppors Structures”, of the ASME Code, Section III. The description
af the configuration and general arrangement Jf the reacter intarmal
sTructures, components, assamblies and systams has een ~eviswed ind found

%0 e quite ccmplata.

dhat ‘secdwatar sparger lesign

srovide 34 commitment

{ave the ~2actor

- ' < S - ‘ . -

-—iiiw wieh

.o . ; .
seismicaliy ana yised Eglel : ' - -Smprimisa

y of seismically

y qualifieq reacter | ls during the

- e -

contingent

sgen items, sur findings will

Jperaticn, the
imposed on thesa reactor intarmals
sressas and “efarmaticn limits “or the matarials 2
Limiting tne stressas and deformations uncer such loacing ccmein
sravides an icceptable sasis for tne desizn of thesa reactiar Int
sithstand the most adverse

3¢sur during the sarvice [iTetme witacut

-

2 . -
o uncsion. ne lesign srecac

she lesign of  he Serry reaciir

2 . ac
an Sgeess 2P AL anA A -iw sy
an Sectisn J.59.3 ang 23nstTityt? in

. : A . m
‘gapie requirements 3T x@neri. .es'g
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3.3.5 Inservice Tasting 3f Sumes and /alves

In Sections 1.3.2 and 2.3.3 of this Safety Zvaluaticn Report we
discussad the design of safaty-related pumps and valves in the Perry
facility. The design 2f these pumps and valves is intanded %o demonstrata
that they will Se capable of performing their safety functica (open, close,

sart, atc.) at any time during the plant Tife. However, .. provide added
assurance 3f¥ the reliabilisy of tnese comoonents, the apolicants will
seriodically tast a1l its safety-relatad pumps ang vaives. These tasts are
serfarmed in general accsrdance with the rules of Sectieon (I of the ASME
lsde. These tasts verify that these sumps and valves cperate successfully
when called ugon. Addisiorally, sericdic measurements are mace 3f various
sarameters ind sompared %0 Sase’ine measurements in Jrzer %0 cetact ong-
tarm Zegracaticon of the pumg or vaive serformance. Cur reviesw uncer
Standard leview lan Section 3.2.3 covers the apelicant's program “or
sresaryice and insarvice tasting of sumes and valves. e 3ive sarticular
1==antion =3 =hose areas of tne 2st srogram for waicn tne apoiicant
requests =el7ef from the requirements of Section XI o7 tne ASME Coce.

*we 100licant must sravide 2 commitment that-the ‘nservice tasting of
ASME Class 7, 2, and 3 compcnents
~jlas af 10 CFR, Part 30, Section 30.33a, paragracn (3).

i11 se in accordance w~ith the ravisad

x

The agplicant has not yet submittad i3 orogram for tne creservice and
ingawyiza s2s%ing of Jumps and valves; sherefare, ~e 7ave not set completed

our reviaw.

Any recuests for relief from ASME Secticn %I should be submitTted as
soon as 2ossidie.

There are saveral safety systams Ionnectad 2 tne reactar ss0iant

-

Jressure 3Quncary nat nave desizn sressyre selc~ the ~1%ted ~edacor sociant

- e - - - - - - - &
svscam 3CS,) sressure. here ire 31353 3ome 3/Stams anicn are ritad it vy

rezc=ar sressure on tne discnarge sile 3F cumos Syt nave tume gycticn selcw
3CS sressure. .n Jrder %9 Sreotact these systams from L3 Sressure, Two 3r



nore isglation valves are placad in series to form the intarfice etween the
nign pressure 3CS and the low 2ressure systams. The leak tignt integrity af
these valves must Se ansured by periodic leak tasting o prevent axceeding
the design pressure of the low pressure systams, thus causing the inner-
system LCCA.

Pressure isolation valves are reguired to e catagory A or AC pger
1WV-=2000 and %o meet %he approgriita requirements of IWV-3420 of Zacticn (I
af the ASME Code axcant is discussad delow.

fy o

Limiting Conditions for Cperatica (LCQ) are required %o Se 2dced %0 the
tecnnical specifications which will require corrective acticn; f.2., snut-
down ar systam siolation whnen the #inal acproved Teakage 17mits are not
met. Also, surveillance requirements, wnich will state the iaccaptacie Teak

™y

r3t2 tasting “requency, shall Se sravided in the tacanical sgecificaticns.

Perisdic leak tasting of sacn sressure isolation valve is regquired 23
se Jer<ormed it l2ast once per 2ach refueling cutage, :ftar valve maintanance
srigr %o ~eturn 2 service, and “or systems rated at les3s than 30% of (3
design pressure 2ach time the valve 7as moved frem I3 #4177 slosed positic
inless iussi®icasion is given. The testing snould alsc ce serfirmed after all
1istursances %o tne valves are camplete, pricr o reacning zcwer geration
f917owing 2 refueling sutage, maintenance, 2.

The 323f€'s Jresent 2¢sition sn l2ak rate limitin, cZonditicns Tor
speration must e 2qual %o or Tess tnan 1 zallon ser miouta for 2ach valve
(GPM) %o ansure the intagrity of the valve, Zemonstratz lne icequacy 37 tne
redundant sressure isclation “unction and 3ive an indiciticn of valve
segracdation sver 1 #inita zericd of time. Significant ‘ncreases Jver his
limizing value would e an indicaticn of valve zegradat on from cne tast 2
ingther.

Laak ~3%2: 1égner inan 1 3PM wil1 2e icnsiceres iF the 123K ~3t2
snanges are selcw | 3PM 10cve tne Zrevious tast Teak ~a%2 or systam lesign
srac’ides measuring | 3PM with sufficiant accuracy. These itams w177 e

~ay awed In 3 2332 oy case tas‘s.
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The Class 1 =2 Class 2 bSoundary will e considered

snich must Se protectad Jy reduncant isoiaticn valves.

'n cases where aressure isolation is provided 2y two valves,
se independently leak =astad. +hen three or more vaives provide
anly swo 2f the valves need 0 De Teak tastad.

L]

>rovide a2 1ist of all pressure | : 'ves incluced in your

ing program along with four sets of Piping ind Instrument Jiagrams

snich describe your reactor ccolant system pressure isolation valves.
0 3iscuss in detail how your I in ! 11 cenform t0 the
ve staff pesition.

.

<1 1 : 3 * - . erimm? - -
Ne ¥ repQre the r~esgiytion QT N ) suppiement <0 tne

e . : -
afaty zvaluaticn <escre.
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QUESTICNS ON PERRY FSAR

3.2 CLASSIFICATION OF STRUCTURES, COMPCONENTS, AND SYSTEMS

3.2.1 Seismic Classification
3.2.1, Page 3.2-!

It states in the FSAR that structures, components and systams designated
as Safety Class 1, 2, or 3 are classified as Seismic Categery [ except for
some sortions of she radicactive waste treatment nhandling and 3isposal
systems. There ire several items in Table 3.2-1 in conflict with this
statament.

3.2.1, Page 3.2-2

'The seismic classificaticn indicatad in Tadle 3.2-1 meets the require-
ments of legulatory Suide 1.29." It is also stated in Section 1.8 %Shat
she Perry nlant zamplies with 211 the requirements of egulatory 2ufce 1.29.
Jces =his mean that seismic Category [ sooling water is provided %0 the
recireylation sumo during normal speraticn ind “sllcwing LICA?

Tapie 3.2-1, Page 3.2-3

Juality assurance requirements should de acdressed in this taple.

Taple 3.2-1, Page 3.2-3

#hat design requirements were usad in the design of the reactor Jressure
vessel skire?

) . e L v " -
Jusei®y <he ncn-sa‘smic slagsificaction 2F The IInirel neCs. Nota

do8s 7ot 2501y T3 the zantrel reg

- - -

mie o iss--.-,o-:” ‘ap

-



Taole 3.2-1, Page 3.2-10

4ow Tuch of the main staam 2ioing, Detween the “.J. stop vaive and
she turoine st2p valve, is located in the Auxiliary 3uilding?
Taple 3.2-1, Page 3.2-24

There ippears 3 be 1 discrepancy in the seismic class*fication of the
discnarge tunnel. The discharge tunnel and the di#fusor nczzle are saismic
Category [. The tunnel entrance structure ang downshaft are not. Provice
clarificatton for this apparent contradicticn.

Table 3.2-1, Page 3.2-25

iha= i3 =he seismic =lassification of the Containment Vessel Cooling
Units?
Tapie 3.2-1, Page 3.2-34

Yota 13 is an excepticn 3 Regulatory Guide 1.29 anc should e included
in Section 1.3.
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§ PROTECTION AGAINST SYNAMIC IFFE

-
v -l s\e ’ -

IPTURE oF ~1°1NG
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3 _ASSOC:A AITH THE 20STULATED

1.5.2 Derterminaticn of 3reak Locations and Synamic £f¥acts Associatad w~ith
*he Jostulasced Jupture aT F131ng

In Sec=ion 3.5.1 references are macde %3 "2lastic/plastic ~ipe whi2
~estraints 3r Dipe suoperts wnhich aliminata sice ~hip damage”. DOetails of
now 2ize suppor:s ire Zesignec for 2ice wnip Jrotactict ama in {xamo7e of

sych an analysis are needed.

1.6.2.1.4, Page 3.5-10

-

dow i3 ‘% demarmined that "The ‘nternal snercy asscciatac with wniseing
is insufficient to impair the safety function 3f any structure, systam ar

component %3 an Jnaczeotable lavel"?

3.5.2.1.3, *age 3.5-11
2tant lsading conditions for avaluating sise 3reak are %2 incluce normal

and upset conditions plus an OB Assurance must Se sravided that SRY
4igcharge Tcads are included in the upset scnaitions.

A7 et JEAE NPy
3.5.2.1.5, Page 3.3-11

Sap ASME, Section III, Class 1 2iding jesigned %o saismic Catagery .
s=angar4s. 3reaks Jue 3 stress ire 2 Ce 2ostulatec at the o awing



safculated o 3, ASME Code Secticn (11,
then £gs. . avaluyataq. [ 2ither
axcseds 2 be postulated. In ather

e mmew
P e e

The apove critaria fs aval

set dlant conditions inc

deviaticns “rom A

.

T ] >
ces w~nere igcngitudina ! ! ire eSS than gne cirncumTer-

2ipe area TusT Je n c3i methogds regresantin

tass resylts and 2asad on nechanissi , 7 nust e axplaineg 2r

.y - > . |
ystified., “rovide 3xamo
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3.5.2.1.7.1, Page 1.8-15

Sar ASME, Section [II, Class | pising designec o saismic Category !
standards, Sreaks need not be costulatad providing the following stress
criteria is met.

e

(1) 1€ 2Z3. (10) as calculated by Paragrapgh \B-1633, ASME Code, Secticn [I1
does not 2scseq 2.4 S“, 3 Jreak need not ce Jostulatad.
2) 1# Zq. (10) 2ces axceed 2.4 S“. Then 23s. (12) and (13) must °

avaluated. [f neither Eg. (12) ar (13) exceeds 2.4 Sn, 1 Jreak need
not he 20stulatad. In ather words, 3 Dreak need 10t de sostulated if

€q. (10) < 2.4 ¢S
&9 0) =
or
2q. (10) » 2.4 §_ ana 23 12) < 2.4 5,

and £4. (13) < 2.4 §,

(3) 3reaks need nct Se jostulatad as lcng as the cumulative fatigue usage
facsor is Tess than Q.1

‘4) Far nlants with isoiation valves inside ssntainment, the maximum stress,
as cajlculated 5 2q. (3) in ASME Code Section [II, Paragrach NB-2822
under the lsadings of intermal pressure, 2ead weignt ancd 2 Jostulatad
siping failure of #luid systems upstream or Jcwnsiream 3 the ccntainment
senetration area must not 2axceed 2.285 Sa

The above créiteria is avaluated uncer sadings resuliing from ncrmal ind
upset slant conditions including the (8E.

In addi“ion, augmented insarvica inspection {5 recuirea on 211 2iping
in the break 2xclusion-area.

*he 1307%cans 7usst srovide assurinces that their orflandy for 2i2ing

: s t e - - anys » - ag e . &2
in =me@ 3reax 2axz'usgiin areas mpif2s » th ¢ =eguireaments cus ec a0gve
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3.6.2.1.7.1, Page 3.8-18

Are there any Class 2, Class I or 337.1 piping in the dreak axciuston
areas? [f 5o, what criteria is used “aor their design?

3.6.2.1.7.1, Page 3.68-15

A list af 2l systems in the Sreak exclusion area s needed. 3reak
exclusion irea shou'd e shown 2n the appropriate 212ing drawings.

3.6.2.1.7.2, Page 3.5-15

Swayide an axample 3 the zeta‘led stress analysis ione In 31 we'led
attachment %3 ne srocess pige. [n 1ceition, orevice details of the stress
analysis icne on the "ead fitting “or the ma‘n staam line.

1.6.2.2.1, P1ge 3.6e17

Pwavide 2 1is% 2f 211 locaticns w~nere ‘mitad Sreac lgening ireds tava

aeen Jsac. Sweuvide s.stification far sach lccation and letails :f any
inelassic nalysis uyseq.

3.8.2.2.1, Page 1.8-17

Seavize 3 1ist 3f a1l lscatisns wnere Sriak oening times jreatar Ihan
ane 79174384303 nave seen usec. “mavice ing iussi®y any axserimental %2
ang anaiysical theory.

3.5.2.2.2, age 1.3-0

-

Sway<ag assyrance snat 2l

3éce wnis.

sczansia’ targets ire avillatac wren IInsilering

- T e Y
SsJdimsdrmy '!3. - L

Semyisg § 2sfiNisian fam Témisg 34 sTPEY emiln are 3UmiTar T3 gt

ave 5 17 cSwes 0 mestrAtet sTas5%°: “erserl.
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3.6§.2.2.2, Page 3.5-20

'®iping systems are Jesigned so that plastic instability Jces net 2ccur
in ¢& pipe at the design dynamic and static loads uniess damage studies
are serformed which show the consequences 20 not result in direct damage
%0 any essential system or compenent.” Provice 3 Tist of where this
technique has Seen used and an axample of <he studies Jervormed.

3.6.2.3.1, Page 3.5-23
It s she staf#'s sosition that when avaluating jet impingement l3ads
all sotential targets must De evaluatad. Provige assurancas that your

analysis “ar jet impingement affects nave incluced 211 cossilie targets.

-
-
-

“h
‘o

31.5.2.3.1, 2age 3.

. b 3 . . | - . - -
Ahat sarvics limits are used for 2iping wnhen avaiyating et 'mMO ngement

cads?

23ge 3.5-3C

L)
o
(]
.
(o)
-

dow is it determined that the lymamic

drayide an axample aof i1%s use.

s 1 2.20
rige J.3=V

(e
o
2
¢
.
-

Sap snubcers, wnas ire the 'sther simulzanecus 1sads" that are zompined

saas -
sy *he SRSS nethed?

v



3.8.2.3.3, Page 1.5-33

'Piging intagrity usually dces nct depend upcn the 2ipe wnip restraints
far anv lgading combination.' List all those Tocations where integrity
af the 3iping depends upen the 3ipe whip restraints.

3.6.2.3.3, Page 3.5-33

what service limits are used in the design of the size whi. restraints?

3.6.2.3.3.7, Page 3.5-33

ahat sritical lscaticns inside containment ire menitored during et
functional testing?

3.4.2.3.3.7, Page 3.5-40

Any locations where the increase in the yield or Jitimate strengtns,
3f =mg matarial used far 2ise whip restriints, exceeds 10% must te identifiaqg,
Jussificasion far any increase jreater than 10% must 2130 De Srovided.

3.5.2, Taples

dwayide 2 scneculs far zhe zamplaticn of any table that s ‘ncomplate.

3.8.2, Figure 3.5-36

ire 317 20s=ulatad sreak locations in the recircylation system sncwn?

3.5.2, Tiqures 3.3-71, 3.5-73, 7.3-74, 3.5-77, 3.5-78, 1.3-79, 3.5-30

Jhere ire Sreaks sostuliatad in these figures?

a
.
“h

2 i "
2, Tlgure 31.5-7%

lndicate the location 37 valves in this Tine.
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1.7.3 Seismic Subsvstam inalysis

3.7.2.1.2.5, Page 3.7-1!

The discussion an "Ji4“arent Seismic Movement 2f Intarconnectag
“smponents”’ requires some zlarification. 'The stressas thus obtafnegd “or
sach natural mode are then superimposad for all modal dfsplacements of the

tructure 3y the SRSS (square ~oot sum of the sduares) methed.” Pravide

an axampl2 of wnat was done nere.

3.7.2.1.2.5, Page 3.7-11
Jhat =ritaria was Jsac %3 ietarmine wnether :r "0t 3 Tuge @s significant.

3.7.2.1.2.3, Page 3.7-11

"Jhen 31 socmoonent i3 covered Sy the ASME 3ciler ing Pressure /asse

Sade, the stresses due %o r~elative dispiacement 2s 1ptained itqove are

=reatad 1S sacondary stresses. ' CJces INis statement lertain I8 aiging or
suLoorts?
3.7.3.1.1, %3ce 3.7-29

'‘Seismiz analyses were zerfsrmed for those sulsystams tnat sauld S
nocelad =3 arrectly aregict zne sefsmic resgonse.’ What orocacure aas
1384 far the ather systams? Provice in 2xample oF some af those systams.

- & 9 - A

.3.1.1, Page 31.7-2!

“

Jhat ‘s meant 3y 'Closaly spacad in shase meces”?

' % o 0 o e
T 2 2age 3 ?
- - - ] d’- - -
= . - a sha 308 .
e a . SIS Ay o~ e e s saleda
“Cw T2 e8s </ 28 are JS&C @ 3Lr 28573



3.7.3.3.2.1, Page 3.7-23

Part (a) d1scussing deccupling of main steam and branch lfnes is not
3 criteria.

3.7.3.3.2.2, Page 3.7-24

venticn is made 3f using 33 nertz as 31 frequency cutaf® for seismic
analysis. At some pcint in the F3AR the appiicant must adaress he
fracuencias 2f 30 to 50 hertz and jreater than come from tne supcression
2001 Aydredynamics.

3.7.3.5, Page 3.7-25

Cap FTaxiale scuisment, tne aquivalent static lscad s taken as the
apaguct 3f 1.3 times the 2quicment mass and the feak #13cr regocnse scectrum
value." 3Zegulatary Guide 1.100 allcws the use of the 1.5 facser for
sari fy74ng the integrity of frame TyPe sTruUCTures. Zar squioment naving
san¥igurizions ather than 31 frame Iyse ITructure, Justificatien i recuired

2ap yse 3f cne 1.5 “acter.

3.7.3.7.1, Page 3.7-28
Jhat Iracedure i3 Jsad fsr sameining closaly soaced Todes :¥ 3ystams
in =ne 3CP scsce?

3.7.3.7.2, Page 3.7-25

s ~ farencad acuation shcull e 13 1 cws

g . T
Re] S :’ 1(25 ;,(S



3.7.3.3.1, Page 3.7-28

Justification must be provided that the modeling of valves with off-
sat motor cperatars is detailad anough t3 srovide acceleraticn values %2
e Jsad for valve qualificaticn.

1.7.3.3.1, Page 3.7-28

"Tn adgition, tne a¥fects of the modes not included are adced %3 the
SRSS ~esconse 1s sne term, using she icceleration 21t the nignest “requency
#ram =he SRSS response under 132 nertz %2 cotain the total resgense.’
S»ayide an axample 3f wnat sas done tere,

- - = as - -
aple 3.7-17, Page 3.7-34

Sravide 2 detailed axplanaticn 3f the informaticn in this table.
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3.3 MECHANICAL SYSTEMS AND COMPCNENTS
3-9’ P‘q. 3-;'1

iny references %0 the ASME 30i’er and Pressure Vessel Coce should
indicate wnat 2art is Seing referencead.

3.3.1.2, Page 1.3-1

thods 3f verification ire required “or all NSSS comguter ccdes
Jsed in the -alysis.

31.8.1.2.5, Page 1.3-1%

A11 samoutar srograms usaed in the design ind 2malysis of systams
1

and comocnents wistnin the 3CP scoge must te listad. Metneds F arificia
tion are recuired “or all 30P orograms.

3.3.1.4.72, Page 3.3-28

Is {5 scated that alastic-plastic metheds of amalysis may e Jsad
for scme samocnents. e .3uld like i3 review i@ analysis Irocacures
snat would e used ‘¥ an 2lastic-glastic anma’ysis was dene.

3.3.2, Page 31.3-27
Mors ieca‘] is needed for sne NS3S ane 30P oreeperaticnal vibraticn tasting
srogram. shat locaticns will e menitored. shat tyces of instrumentat on
#1171 e used. what are the actual values that #1171 5e used far deflactiaon
and stress limits.

T™he $2239¢'s J0siticn is that acceptance limits for vi9ratian shou'd

=@ 3aseéd 3n 131¢ 3¥ the ancurance Temit as defines v the 1SYE Coce 2t
13° syelas. w@ w11 require 3 csoy 3f sour ~egyles “=em sour srecceraticna’

f5ration testing Jregram,



2
*age

'‘The 2iping svstem does 'snakedown' aftar 3 “ew thermal expansicn

lae." Provide an axplanation of this statement.

-

-~ B

2.4, Page 3.3-6

'Tn addition %o the above compenents, vidration measurements
sgray sparger will be neasured during srecperaticnal tasting
system at the designatag orototype 257 3WR/S slant (Grang Guif

now this is appiicable to =e’*y.

2age 1.3-48
1ge 3.3-48

3 scmmitment

A mmAE e g
- -

v e S-S

P3qe 3.3-47
'"Thesa pericas wf e detarmined ma csmprenensiv

- 4 .
PY and interna

~-

jpgears that
evaluation and quali®ication

that the similarity between the

iirect comparisons.

pr=4an

3 3"ress

e weww

~amocnent

‘*""ﬁ"""‘ - fimpn

.- —
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3.9.3.1.2, Page 3.3-78

.

Are there any Class | systems in the 3CP scace of responsidility?

3.3.3.4.7, Page 3.3-107

"Fap the NSSS scope of suppiy, 211 valve cperators wnich are mountad
an Class 1 2ining will not e used as attachment ceints “2r comccnent
supoorss.” what about Class 2 and 3 piping? This Juesticn aiso acel'es
20 she 3CP scspe of respensiility.

3.3.3.4.7, Page 3.3-109

2rovide more detail 2n the testing dcne 2n snubcers.

3.3.3.4.4, Page 3.3-112

Jhat elassic-glassic analysis nas >een icne con supports’ Sravice
an axamplae 3¢ shis nalysis,

3.3.4.3, Page 3.3-77¢

-

leference ‘3 mace %o 2l1lowable defarmaticn in the titlie of this
sactian syt shere is no discussicn of illowanle defarmations in the %axt.

3.3.5.1.1.8, Page 3.39-120

ecently, cricking n1as 2een cosarved in 3WR et Jump hoidcown Zeams.

The resalution af this sroolam may affect the design or testing of the
Ser=y ‘et sumps [see I3E 3ullatin 30-37).

-

3.9.5.1.1.10, %age 3.3-121 i . :
‘ ’ ’ and Loners! Rad Dmve Ratara et Mg S caXieng
= - s n .
i ysad a1t “erry! PW™mvide 3 somithent

what faecwater sparger Jesiin,
20 NUREG-J613.
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2.9.5.3.2, Page 3.3-129

4ave che reactor intarnals placed in the “sther intermals’ catagory
seen seismically analyzed %o show that they will net compromise the integrity
3f seismically qualified reacter intermals?

3.9.5, Page 3.5-121

There ire saveril safsty systams connected T2 the reaclor coclant
sressure soundary that nave design 2ressyre Jelow tn2 r~ated reactor
sselant system (3CS) zressure. There are als0 some systams wnich are
mzad 3% fy'! reactsr Jressure an the discrnarge sice 2F Sumos Sut nave tumc
suc=ion nelow 3C3 Jressure. [n arder =0 Jretect tnese systams “rom ¢S
spessure, twe or mere isolaticn valves are placed in serfes 2 form IR
intarfice seTween the hign oressure ICT ang the Tow cressure systams. The
laak-2i3nt intagrity of tnese valves Must e ansured Iy sericdic leak
sesting %3 araevent axceeding the lesicn Jressure sf the lcow Jressure systems
thus causing an intarsystam CCA.

Jmagsire ‘solation valves ire recuired =0 e category A or AC cer

WN-2000 1nd %2 Teet the iporogriate ~equirementy of IWV-3420 of Jection X1
af =me ASME lode axcept 3is discussed selow.

Limiténg Conaisions “or Qperation ‘LES3) are required S5 Se 3acded 0
sne =2canizal specificaticn wnich w111 require corrective action; f. 8.
snutacwn or system isclation wnen the fina’l approved '2akage Timits are
not net. Also, surveillance requirements, ~hich w111 stase %he acceotadle

leak rate =asting “requency, snall e 2rovided fn the sechnical sgecificaticns.

Sericdic leak t2sting 3f 2ach sressure fselation valve fs required
=2 se zerformed 1% l2ast once per 2ach refueling Jutage, ifer salve
naintanance Iricr 43 ~eturn o service, and for systems -2%2d 1T TeSS hén
309 of 3CS desizn sressure 2ach time tne valve tas meved from 128 *ully
=losed 20si%ion unless justificaticn is jiven. The sasting intarval sncuid
averige 3J0raximate’y cne sear. .33« tascing snou'sd 1130 Se cerfirmed
3f2ar 217 29stursancas 30 ne valves ire complaete, Srior 0 ~eacning Icwer

scerasisn 377 swing 2 ~efiel’ng lutiage, ma‘nisznanca, TS
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“he staff's present Jcsiticn on leak rat. limiting coingiticns for
sceration must e ecual %0 or less than 1 zallon der ninuta “or 2ach
valve (3PM) to ensure the integrity of the valve, demonstrata the idequacy
af the recuncant pressure isolation function ang give an ingication 3f
alve degradation over 3 finite jeriod of time. Significant increasas
aver this 1imiting valve would e an indi.ation of valse degracaticn
from Ce test 0 2nother.

Leak rates high-.- than 1 GPM #1171 2e consicer=q F the @2k rate
:nanges ire celow | 3PM aocve the orevicus tast Tedk rate or systam design
sreciudes Teasuring 1 3PM with sufficient accuriacy. These items will e
“ev<awes 2n 3 zasa Sy case casis

The Class 1 ¢ Class 2 scuindary will e consicered the isglaticn 2eint
JRica TUSS e aretactad sy recuncant ‘sglaticn valves.

n casas where 3dressure isolaticn s oroviced 3y two salves, Zetn
vi17 3@ indesencent'v leak sastad. when three or mere s2lves Irovid
isalasien, 2nly %wo of tne val es need T3 de leak testad.

Spavide 1 1ist o 211 sressure fsclaticnm valves included *n scur
sasting pragram along with “our sets of Piping 3ad Instrument Jfagrams
Wnich zescrite your reacsor coolant system Jressure fsglaticn /ales.

Al1so discuss in detail tow sour Teak testing sregram w117 cIaform T2 tne

apove s$%2¥¢ position,

Tanla 3.3.7, Page 3.3-134

Joes this table apply to derry?

Taple 3.3-1, Page 3.3-135

Jhas ices '1vewwEl ~gfar 37

Taoie 1.3-1, J3ge 3.3-138

dow many A0S zye'as ire incluced fn the lesiin af Ferry’
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Tadie 3.3-1, Page 1.3-136

Standard eview ”lan 3.3 recuires I [3Es of 10 sycies 2ach. IF
fewer cycles are used, justification must 2e cSrovided.

Taole 3.3-3, Page 1.3.14]

The accestancs criteria should reference the ASME Code Service Limifts.
A similar tadle is neeced “3r the 3CP.

Taple 3.3-2a, Page 2.3-142

"The results 3f stress and fatigue Jsage nalysis are jiven in
detail in she vessal manuficsiurer's stress resors inc in new T2ads
svaluaticn By 3E within the code limits.' Provide <Tarification 3f this
statament.

Tacle 3.9.2m, 3.5.30, 3.2.3¢ and 3.3.2h

Some s/alues in tnesa taples are nissing. Srovice 2 scneculs “ir
their compietion,

Taple 3.3-3s, Page 3.3-22%

Pravide an axplanaticn faor the resylss in tnis tadie.

Table 3.3-28, Pace 2.2-2%2

where ire *he lsads usad in this table Zefinee? =. 1re these
lcags zompined?

Table 3.3-32, Page 1.3-257

- . -
=38 =3. 3, ceen JSec.

0%, 2e’ata sne 2quaticn “-Im he T ols.

<ave T23. a), ¢, 3r 3 seen .sazT (F 3g, oSroviie the zugcerting
sat3. ¢ mgt, i1e'ate tnesa 2quaticns from Tne sabie.
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Taple 3.3.34, Page 3.3-307
4as Z3. ) Seen used. I so, provice the supperting data. If
not, deleta the 2guation from the tabie.

ACOITIONAL SUESTICONS

—.t“
Taple 3.2-1, Page 3.2-3

«hat zesign requirements were usad in the Zes’gn af the core suppert
structures?

1.5.2.1.5, %age 3.5-13

% - . - - 1 - . : .
Jegardless of the ratic of lengitudinal to noop stress, 30t 2 longitudinal
salé ané 3 =ircumferential Sreak sheu’l seseulated at anv Tccaticn where
she zumulacive ysage facter is greater tNaANn 9.1.

1.9.1.1.1, Jage 3.9l
dow many cycles due %o 3SRV discnarge are inclucded in %ne analysis?
3.3.2.%, Page 3.3-47

Preyisys analyses for otler auclaar 2lants have shown Ihat sartain reacts
systam compenents and <heir supports may ce subjected %2 arevisusly uinder-
agsimated asymmetric lcads under -he 22ndizions that result from tne
sestulation 3f ruptures 3f she reactar csolant 3iping at various lscations.

*he 2001¢cant has described the design of the reactor interals for
slowdown Toads cnly. The acolicant snould alsc dreovide informaticn on
asymmertric Tcads. It s, sherefore, necassary 0 reassass tne sapabilicy of

-mgsa ~eacear SyS:aM ISmocnenss I3 assure that sne calculatad iynamic

. o : -- - - Tad , " 3 et . -
as muacris icads ~esyliing from tnesd 20STUI1Rd sipe ruptures ~i17 e within

“h

=m@ s0unds necassary 8 sravice ni3n isserincs shat the ~eacIsr an @ IrTuaat

safely %0 2 <914 sausacwn sandisicn. The ~ealtilr systam s-mponen3 <nact

~aquime reassassment snall incluce:



i. Reactor pressure vessel

3. Core supperts and other reactor intermals

¢. Contral rod drives

d. £2CCS 21ping that is attached 23 the primary caclant pining
e. Primary csclant piping

f. Reactor vessal supperts

The fallowing infarmation should e included in the 3AR asout the
affaces of nostulatad asymmetric LOCA lcads on the above menticned reactar
sys:am comoonents and the vardious cavity structures.

1. Preovide arrangement drawings of tne reactor v«esse! sugpert systams in
sufficient detail %3 show the gecmestry of all princizal elsments and
masarials of construction.

2. 1f 1 olant-specific analvsis will not e sutmitted “or scur 3lant,
srovide sunoorting infermaticn %0 demenstrite that the jeneric plant
analssis under consideraticn iadequataiy Sounds the J0stuiated accidents
at your facility. Include a1 ccmpariscn of the jecmesric, structurial
mecnanizal, and thermal-aydraylic similarities. cetween your facility
and *ne casa analyzed. Jiscuss the affectis of any 2i¥“arences.

3. Cons‘der a1l postulated sreaks in the reactor csoiant ziping systam,
including the following lccaticns:

3. Steam line nozzles %o 2iping tarminal ands.

5. Feedwater nozzle %0 piping terminal ands.

c. Recireylation inlet and outlet nczzles 3 recirculation piaing
tarminal ends.

Sravide 3an 1ssessment of the 2%%ects 3f asymmestric Jressure didferentialis”

an the systams and sompenents Tistad alove in sambination ~izh all

axsama’ Tsacings ‘nclucing safe sauticwn 2arTUCUaKE 103ds and sther

. : -

-
3lowceown ‘2t ‘arces 31T the Toc

3 e atien 5f the mupture (reacticn firces),
sransient 2% 4fgrenctial sressures ‘n tne annuiar ~igicn tetween Ine cmocnent
ané ne ~all, ang sransiant 3ifferenzial sressyres 10283 the ilre tarve’

«ithin the reacior vessal
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faulted zandition Tcads for the sostulitad dreacs dgscrised atcve. This
assassment may utilize she following mechanistic effects as applicapie:

a. Limited displacement -- Dreak areas

5. Fluid-structure interaction

e. Actual time-depencent forcing functiion
4. Reactor support stiffness

e. 3reak apening times.

—-

4. If the results of the assessment 2n item 3 asove indicate lcaas leaging
ts inelastic acticn of thesa systems or displacement exceeding revicus
desizn limits, provide an evaluaticn of tne inelastic Zenavisr [incluaing
stra‘n hardening) of the material used in the system Zlesign and tne
effect of the lcad transmittad = the Sackup structures %o which thesa
systams are attached.

(81}

. Zar a1l analyses cerfcrmed, incluce the methed 2F amalysis, the structuril
and aycéraulic computar codes emplicyed, crawings of the ncdels amolo ced
and comoariscns 3f the calsulatad %2 2llcwable stresses and stra‘ns or
deflacsions with a basis for the 21Tcwable values.

Jemonstrate that safety-relatad somgonents #1171 retain their structural
integrisy when subjectad %3 the combined lcads resulting frem the losse

sf-c30’ant accicent and the safe shutlown =artiquake.

o

Jemonssrats the ‘unctional capability of any essential 2icing wren

subiecsed %0 the combined lcads resulting “rom the 'as5-af-co0lant
acaident and tne safe shutdown 2arthguake.

The 2colicant 2as outlined his approacn for detarmining the 2rcing
2.ne=ians cansicered ‘n the 3ystam ind compenent 2ynamic analysas 2f ~eacicr
s=wuceures “ar ngrmal socerition and anticitatad transients. Thesa metnods
are 3 campinatisn 3¥ analysical metnods ind srecictions zasac In lata Syom

< Te -t ‘- - - -
srevisusty taszad ~eactsr intarmals of 2 sTmian cestin. ¢ farcing functice

in®armazian ‘s scmoined wish dynamic mecal nmalysis 3 form 2 sasis “or

insarmpre=asian 3¥ ne ore- . eritiona’ ang inisial ssarsup Sast resuy’ 3.
Moda] ssresses ire calsulatac ing rel «iangnisg are s0taines cetween senser

regoonses iNG ceak somponent stresses fap 233ch 37 ne ower mocas.
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3.9.3.3-2, 2ace 3.9-106

- ;nq’jsj
rovide justification for using 1 medified static msemeds cn the safaty
~elief valve 2iping in the supcression 200! and axplain wnat is used far the

‘conservative dynamic load factor” in the analysis.

Provide the time-nistory transient forces resulting from the 3RV ictuaticn
used in the SRV pioing and supoort desian including the loads developed from
the discharging water slug.

Jiscuss the types of supoerts used 3n the SRV 3iping in Both the drywell
-«€ suporession 200! ind 2rovide drawings af the supperss.

“rovide the tsme of safety relief val?es used in the plant , the §a1ve
Jcening time, and the saguences of valve actuation used in the analysis.

3-2-}.4.5| J&SQ 3. -'073

Are the stress due to differential anchor novaments considered as arimary
Jr seconcary stresses for 3CP supperts?
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O ALL APPLIZANTS:

Due %0 a Tong histary of prodiems dealing with tnoperable and incarrectly
installed snubbers, and due %o the potenttal safety signifizance of “ailed
snubcers in safety related systems anc compenents, it is reguested that
maintenance recards for snubdbers be documented as follows:

Sre.service Zxaminatieon

A pre-service axamination should Se made on 311 snubbers listed in tables
3.7-42 and 1.7-45 of 3tandard Technical Specifications 3/4.7.3 This exami-
nation should be macde after snubber installatio~ bDut not more %than six months
prior to fnitfal system pre-cperational testing, .nd should as 2 mimimum verify
the following: ,

(1) There are no visible signs of damage or impaired operability as a
resuit of storage, handiing, or instailatien.

(2) The snutber location, orfentation, pesiticn sesting, and zon‘iguracien
(attachments, extensions, e%2.) are acsording %o design <rawings and
specifictions.

(3) Snutbers are nct seized, ‘rozen or jammed.
(4] Adecuate swing clearance is provicded 23 allow snubber movement.

(5) I€ applicadble, fluid is %o the recommended leve! and is nct leaking
from the snutber systam.

(6] Structural connections such as pins. fastaners and other connecting
hardware such as 'ock nuts, tabs, wire, cotter :ins are installed

-
correctly.

{f the serioc Setween the initial pre-service examinaticn and inftial system
pre-gperational test exceeds six aonths due %o unexpected situations,
re-gxaminasion of items 1,3, and S sha!! bSe performed. Saubbers which are
insta’led incorrectiy or ctherwise fail S meet the above reguirements muss
be repaired or replaced and re-examined in accordance with the abdeove criteria.

Pre-Jperaticnal Testing

Quring pre-aperational testing, snutbter therma’ mcvements “ir systems whese
operiting tamperature exceeds 250° F should e verified as follcws:

(a) During initial system heatup and coclidown, at speci®ied tamperature
fntearva’s f3r any sysiem which atzains operating temperatyre, veri?y
the snuster 2x7ectad thermal movament.

\
w
"

r those systams which 40 NGt 1%%in Jperating temgeralire, veridy
a observation and/ar calculation that the snubber will acsommogace
ne sreiectas therma’ Ttovement.

-~
-
-

<

() Verify the snusber swing clearance 32 spec’’ied reatup 2
interva’s. Any discrecencies or inconsistencias sha’l de o
sayse and ¢

3
sarrgctee drige %0 proceecing W the next spe
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The above described cperability program for snubbers shouid be included
and documented dy the pre-service inspecticn and pre-operational test
programs.

The pre-seryice ingpection must Se a 2
testing of snutber thermal motion. Th
in Chapter 12 ¢of the FSAR.

uisite for the pre-gperational

qu
est orogram should be speci‘ied
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110,0 MECHANICAL ENGINESRING SRANCH

It is the s*aff's position that all essential safety-related
{ngtrumentation lines should Se included in tne vibration monitaring

program during pre-operational or start-ud testing, We require that

cither a visual or instrumented inspection (as appiopriate) de cone

2u$§ed to fdencify any excessive vibration that will resuylt in fatigue
ailyre.

Provide a list of all safety-related small borz piping and instrumentation
lines that will be inciuded in the initial test vibratiun menitering
program,

The essential instrumentation lines to be insoected should include
(but are not Timited to) the following:

a) Reactor pressure vessel level indicator instrumentation
lines (used for monitoring both steam and water levels).

5) Main steam instrumentation lines for monitoring main.
steam flow (used %o actuate main steam isolation valves
during high steam flow).

¢) Reactor core isclation cocling (RCIC) instrumentation
lines on the RCIC steam line ocutside containment [used
to monitor high steam flow and actuate isolation).

d) Control rod drive lines inside containment (not ncrmally
sressurized but required for scram),
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.. SR MECHANICAL SNGINESRING BRANCH

There are several safety rystems connected to the reactor coolant pressure
boundary that have design pressure delow the rated reactor caclant systam [(3C3)
pressure. There are also some systems which are rated a2t ful) reactor pressure
¢n the discharge side of pumps but have pump sucticn dDelow 3CS pressure. In
order %0 srotect these systems from RCS pressure, two 3r mor2 isolation valves
are placed in series to form the interface dDetw2en the hign pressure RCS and the
low pressure systems. The leak tight integrity of these valves must be ensured
by perfodic Teak tasting to prevent exceeding the design pressure of the Tow
pressure systems thus causing an inter-system LOCA.

Pressure isalation valves are regquired %o e category A or AC per [WV-2000 and
to meet the appropriate requirements of [WV-3420 of Section XI of the ASME
Code except as discussed below.

Limiting Conditions for Operation (LCO) are required %o be added to the technical
specifications which will require corrective acticn i.e., shutdown or system
isolation when the final approved Teakage limits are not met. Also surveillance
requirements, which will state the acceptable Teak rate testing freguency, shall
be provided in the technical specifications.

Periodic leak testing of each pressure isclation valve is mequired %0 be performed
at Teast ance per each refueling cutage, after valve maintanance prior to retyrn

%o service, and for sys*ems rated at less than 5C% of RCS Zesign pressure each

time the valve has moved “rom its fully closed positicn unless justification is
given, The testing intervi] should average to Se agproximate’y cne year. Leak
tasting should alsa be perfurmed after all disturbances to the valves are complete,
prior %o r2aching power operaticn folliowing a2 refueling cutage, maintenance and

etc.

The s%aff's oresent position on Teak rate limiting conditions #or coeration

mst de equal 3 o~ less than 1 gailen ser minute for-2ach valve [GPM) %o ensure
the intagrity cf the valve, demcnstrate the adeguacy of tnhe redundant pressure
fsolation function and give an indication of valve d2gradation over 2 finite
period of time. Significant fncreases over this limiting valve would be an
indication of valve degradation from one test to another.

Leak rates higher than 1 GPM will be considered {f the leak rate changes are

elow 1 GPM above the previcus test leak rate or systam design precludes measuring
1 GPM with sufficient accuracy. These items will be reviewed on a1 case Dy case
basis.

The Class 1 %0 Class 2 boundary will be considered the isolaticn point which
mst be protected by redundant isglation valves,

In zases where sressure isolation is provided by two valves, Soth will be inde-
pendently leak tested. «hen three or more valves provide isolation, only twe of
the valves need %0 Se Teak tasted,

Provide a 1ist of all pressure fsaolation valves included in sour testing crogram
along with four sets of Piping and [nstrument Dfagrams which descride your reacticr
coolans systam pressure isolation valves. Also discuss in detai’ now your Teak
testing program 11 conform to the above s%aff position,

Ty Nde &



