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ABSTRACT

EGEG lcaho, Inc., has evaluaved the Louisfana Power and Light
Company's program for the dynamic qualification of safety related
electrical ang mechanical equipment for Waterford Nuclear Power ?lant
: Unit 3. In this program, the applicants use test or analysis or a
b combination of both to qualify equipment, such that its safety function
: will be ensured during and after the dynamic event and provide
k docurentation. The review indicates that an appropriate qualification has
P been defined and inftiated for sefsmic category I electrical and mechanical
’ ®quipment. When completed, this would provide reasonable assurance that
such equipment will function properly during and after the excitation due
3 to vibratory forces of the dynamic event.
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SUMMARY

A sefsmic qualification review team consisting of engineers from the
Equipment Qualification Branch of the Nuclear Regulatory Commission and
Iganc Natfona) Engineering Laboratory made a site visit to the
Waterford IIl nuclear power plant near Taft, Louisiana. They observed the
field installation and reviewed the qualification reports for twenty five
selected places of sefsmic category I electrical and nechanical equipment
and their supporting structures. The review indicated that the equipment
wis adequately qualified for the dynamic environment.
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1. INTRODUCTION

The Equipment Qualification Branch (EQB) of the Nuc'ear Ses. ator
Commission (NRC) has the lead responsidility in reviewing and eva'.ating
the dynamic quali’ication of safety related mechanical and electrza’
equipment. This equipment miy De subjected to vibration f=om eart~guase
Toads or aarthquake loads In combination with hydrodyramic loads
Applicants are required to vse test, anaiysis or & combimation =f Doth to
qualify equipment essemtial to plant safety, such that fts function will be %
ensured during and after the dyasmic evest. These pleces of equipsert and
how they meet m required criteria are descrided Dy applicants '» a Fina!
Safaty Analysts Report (FSAR). On completion of the FSAR ~eview, -
evaluation and approval, the app'icant recetves as Operating u«m cau
for commercial plant operstion.
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A Sefsaic Qualtification Review Team (SORT) comsisting of engineers
from the EQB of NAC and 1dahe Nationa] Enginesring Ladorstory (INEL), mece .
¢ site visit to Materford Unit 3 ot Tafe, Louistans from August 30 ¢
September 3, 1982. This tesm tacluded a contingemt of three from g
consultants to WAC. The purpese of the visit was t ctserve the nda
installatton, roview the eoutpment oua!!fication wetheds, procedures
(Including modeling technique and adequacy), and Gocumerted results for 2
Tist of selected sefsmic Category ! mechanica' ane electrica’ esuipmges a~g
their supporting structures. Following the site visit, the 2385 cersoree’
were to advise WRC with respect to the adeeuacy of gua! fizatiom of tr's
euipment 1o perform 1ts ‘ntenged “unction. A pre'‘wirngey ’m:
contatning our Tindings was ‘ssued. This report 1nd9Cated which 37 the
‘tems were Qualified and required no 40C‘tiona) Gocumertatien. It alse
1dentified some eavipment and certatn genera! Concerss for which acgit ora’
‘nfomation was needed in order for EGIG to complete the review  “SNese
were refervec to 43 woen 1tems. The applic.nt ‘eyestigates Y trer ang
provided add tiona! cocumentation sufficient t¢ 30 ve these 'ii.es
the outstanding Tssves were satisfacterly resolven

T




Table [ comtains 4 'fst of personne! who attenced the site vosit
Sudsequent sections of this report give 4 description of each selectec

plece of equipment ang ‘ts mounting, fo!lcwed by 4 Drief overview of ‘ts !
Qual*fication. Corcerns rafsed during the review and the'r resolutions are
then discussed. Findings for each plece of equipment are presented at the L |
end of each section. Overall findings and conclusions for the plamt are
presented 4t the end or the repert.
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The Doric 4c'@ makeup cump, SuDD' e Dy Crave-Je® "] o't wooe!
no 1065 A-S0, i3 mounted with four $/8 'm Dolts 1 the coe= 24’ ¢-:
veivme comtre’ systes at the mimus J5 “t elevation of the reactor g liary
builging. The reference cocument for 1ts gua'ification s the Mclors'd

Ergteseriog Go. revert, M:19 Coriified fotae'c Mealyyts Sepecs

1 fuga! b re 3085, S‘:e ASC,
revision l. dated Jasuary 17, 1977,

The sulp was qualtfied By & Static Deem ana'ysis witeg the ICES-STRLOL

computer code. 15 g acceleations were agplied 1o Sotr hor- roeta!

girections together with [ .0 g accelerst'on ‘e the vert sl 2'mection
Using the some mdde' &% the static m'yﬂs. 817 nature’ ‘rogieecies were

found ts Be Targer thes 33 M2 thevefers, the stat'c ame'ys's ‘s

peratssile. hu«-msd”m-nhvt '-mb-ﬁu

'huh“hub—n.&mhmdm “aret 50 smiC N 4 ",.,,*

!umwnwmnmh ‘ean, Tnis
mum&u*uu“«u.mm in ago 'tiem,
the conputed masfawe Seflectton of §.0088 ta. 13 Yess thas tre sastmue
¢ omabe t asswre ‘uectioms’ cperadtifty (0 225 e )

During the review of the 74071 tostallatioe T w3 ~ctes thet the
NCIOT Ppums T ing was sot testa'leg.  Mowever, Yl Ziccerr el
s0eguate’s rete’ved 3y a0 LOLL Tetter, WISEZ-I2ED. dates Algust 31, 32
WhIIh ingicated 4 conpletior date sf Octomer 28, 1WRD for e gl
wita’let am. During the »ovtow of The ul!191Cat o ~ep0r T a1 %ot
PN TRt TR appTicater oF Loed Caver & o7t gl Lirieraitee AT
TT WS MOT GWIIRTT TNt the L0ef Taes Wed Tt casuate 20Tt 4t stes gy
TR CORIETVAL e A LBuecaett WBRITa’ By Tew 820 4% %, ette-
OIPEI-0TS. sated Jecuery 21, 1982) %ay o iemec that .2a7 Tases & 4ec &

652 %00 Te2 TeM) LIET L TOBBGIE e D% O3 11Cenl 4w it ier, gt e




Basec on our Bservation of the fleld installation, review of 21e
Sud 'frcation report, and ine clar‘ficatiens provided Dy the app'icint, 12
‘s concluoed that thre oump T3 acesuately qualified for the prescribd icads

2.2 Bor'c Ac'd Tank Circulating Valve (NSS5-2)

The doric actd tank circulating valve, supy!ied by Fisher Controls,
with drawing no. SCAS828, reviston £, 1s welded 1n the chemical and volume
contrel piping system at the sinus 3§ ft otmnn of the reactor auxiltary
butidtay. The reference document for the valve's qualification s the

Fisher Comtrols report, mem:g_o dated April 3,

19%.

_ T e iy v
L The valve was qualified by stitfc analysis using & Fisher "in-house"
compter cofe Dasec on Fisher's Engineering Standard ES100, revision 8,
, Gated April §, 1975, This code Dasically wses Deaw assumptions 1a the

static smalysts ang matura! frequency calcwlatfons. The valve was m‘lym

tor 3 g 18 each @1rection with the resulting respon { % g
cout 'ned by SASS | fon. The nature! frequency calculation i “\

omf"*dac“lomummwm
wate-ford s¥te. Therefors, the static smalysis is perwissidle. The
salyits ‘ngicated & wasimum stress of 21,99 o3t 1n the yore legs; this
vaTue s Tess them the ASME code a'lsweble of 36,000 ps!  Deflections were
450 Computad, hosmver, %0 4'lowable value wes glven.

During the fespection of the fleld 1msta)lation 1t was noted that the
‘esk Tine sapporis Nad not Deen ‘nstalled. This comcerm was adec.ate'y
"esa’ved Dy on Edasco Tetter. Wills to DeBrute, cated Septemder !, 1982,
" eh 'adicated completion Dy September 3, 1982, for the installation
Suriag the Teview 0f the qua'tficetion fepert 't was moted that ne
4 Towadle value ‘or the computed deflections had Deen grven Im agcitior,
IReTE wat e Indication that Fisher's "inenouse” computer coCe. used A ‘e
2Tyt Nd Deen verified  Thase conceres were res0lvesd By an PR
rRtes W @%0:e te Artgmioe . mr @IPENe0A29 cetes fenruary 5 Gl

W“—"" .
|

|

l
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stated that the ESICO program has a verification cocument -~ file with 5 -

[t also proviced assurance that the calculated se:smic ceflect ons wou' 3
not cause fa‘lure of the valve to operate.

Based on our observation of the field fnstallation, review of the
qualification report, and the clarifications provided Dy the applicant, it
1s concluded that the valve is adequately qualified for the prescribed
loads, :

L 2.3 Berig Ac | al §§-3

The boric acid pump dfscharge valve (drawing no. 039963, revision W),
mlm by the William Powell Company, 15 walded in the chemica) and .
voluse control Piping at the minus 35 ft .m«.m of the reactor auxfliary
building. The reference document for its qualification 13 the Willlam

Powell Company report entitled Bm.n_*a.m_v_u_vs__J_g_s

Condigions, dated June 1, 1972.

The mn wes qualified by static hand beaw analysis with a 3 g ?,! Ror T
seisaic hu n.ﬂ-l perpendiculer to the weatest besding axis. Norwsl . &;:
operating ud cm Toads were alse ..ma ® nnlo Tumped mass natural 2
freguency I'J-m- Indicated that the Towest frequency was S1 Wz and
thus & statie uﬂnu was justified. Under the applied Yoads the maximue
stress of 14,360 ps! was found in the body to bonnet bolting. This value
s Tess than the ASME code allowadle of 32,000 psi. Computec deflections
(0.006 1n.) were 4130 within manufacturing tolerances.

During the fleld inspection of the valve 1t wes noted that class I
heat tracing wire had Deen routed through pipe supports and that
fnstallation of the heater cable to the valve was not compleze. The
concers that the heat tracing wire may De clipped 1n the pipe support
S M 8 eimic event was adequately resolved Dy fssuance of & design
crange notice (no. 426, RS), which specified that the wire be routed remote
from structural elements 'n pipe supports. The Zoncerm that the Feater




e

Catie was not installed was also ddequately resolved by an LPA&L Letter,
W1582-1262, dated August 31, 1582. This letzer specified a completion date
of Cctoder 24, 1382 for the heater cable installation.

Based on our observation of the field fnstallation, review of the
qualification report, and the clarifications provided Dy the applicant, 1t

s concluded that the valve 1s adequately qualified for the prescribed
’ loads.

e : 2.4 ] Tank NS R
A‘%:k': TN 2 .

The holdup tamk was reviewed during the first audit. A major
discrapancy was f‘nu( Detween the support configuration analyzed and
thstalled 1n the field. Tt was chosen for the second audit to o1 low
thorough follow=up of the corrective action. The correction plan was found
to be acceptable, although modifications have Aot yet been made In the
field. Verification of the field modification 13 a confirmatory action to - ¢

be performed by MRC resident iaspectors. The qual!fication detafls for; S

Th1s ftem are discussed fn the first audit's repoet. - T B Lo }
: : e o - » / . E s " : ;
- 3.5 Feeowater Control Volve (NSSS-5) MR L

,é_,ﬁ_: * " : ’ e e

The feedwater control valve (wodel no. SIAS372, revision G) was
supplied by Fisher Controls The valve is welded into feecwater piping gt
the 46 7t elevation of the resctor auxiliary dutiding. The gualtfication
revort, Selsaic Cortification for Order -51008, sertal mo. $900961. catec
May 4, 1976, was supplied by Fisher Controls.

Qualification was with an equivalent static analysis based on 2
Computer code feplementing the calculations in Figher Engineering Stargare
ESI00. The static analysts was Justified by & fundamenta! natura!
frequency calculated to be 22.5 Mz. This is wall above the 5 Wz zero

period scceleration frequency of the mounting Tocation. Sefsmic stresses

were calculated as an SRSS combination of the stresses for 4 3 g "oa2




-

4Dl 1 'eQ 'n eaCh ortnogonal atrection {ndependenty The mamaum stres
29,400 ps1 cczurred in the yoke leg.. This 15 less than tre a''owad'e
36,000 pst

Review of the qualification report showed that the computer program
was not verified. This was discussed in the review of the boric acia tare
circulating valve's qualification (#555-2). The review also showed that a
pos‘tioner mounted on the valve 1n the fileld was not includec in the
analysis. Further fnvestigation showed that the positioner hac mo safety

" functioa.

During the field inspection, the sister valve to this valve was
observed to have an electrical cable attachment which could be tensioned
under thermal motion in the appropriate direction. The therma! analysis
for the associated piping predicted thermal motion that would mot place the
cable 1a tensfon, so that lack of slack i the cable s acceptadle.

During the fiald inspection, the afr lines to the valve aAppeared to de
Tnadequataly supported. Supports for the atr 1ines had Deen designed bt

- mot installed. Installation 1s guarentesd by field change reauest

no. FCR-IC-P=4S1. These air lines were also detached from the valve. This
had been done 54 thet the valve could be Tsolated from a preumatic system
Integrity chack. The procedure for the check. Mercury Procedure M123-72A.
requires that the afr lines De re-attached after the chech

Basec on our cbservation of the field ‘nstallation, review of the
qualification document and clarifications provided Dy the app’icant, the
feedwater control valve 15 qualified for sefssic loads.

2.6 Resistor Imput Carc (NSSS-6)

The restistor faput card, supplied Dy Westinghcuse, with moce!
no  28I7AB6601, 1s mountecd with standard Carg mounting Pardware in tre
Process TAstrument race 8t tne 46 ft elevation 0f tme reasior gunttar,

ov''ging The re‘erence cocument far the Carc gud fiCatior Ty tre




b . oeas Nl o 4 0 saoEEadl

westinghouse report, Sefsmic Operability Demorstration “esting of =

westinghouse SO 7300 Series Process Instrumentation Bistan'es, wlAP=-=::,
Cated Jecemder (976

The resistor input card was qualified by multifrequency sine beat ard
multiants testing. Multifrequency excitation was achieved by superposition
of varfous sine beats and sultiaxis response u's obtained by four rotaticns
df the squipment 1n sach test. The device was qualified to an in-cadinet
Mu Spectra that was deweloped from & generic floor response spectra.

'7h ﬂ&c Floor spectra enveloped the Waterford site spe . fic spectra for

the -unh. Tocation. Mo matura! frequencies were detersined for this
Gevice. Five 0BE and four SSE tests were performed with the cara mounted
in the PC card frame, which was attached o & rigid Tisture on the test
table. Functionsa! sperab!’' ity was clatmed to be Cemonstrated during the
test; however, there was nc datd t0 SePport this conclusicn fn the
qualification pepore.

During the veview of the field fastallation 1t was noted that severai
rather Tong cables (3 ft) had not Dees secured. This concerm was = .m i‘]
4dequately eddressed by review of the fastallation procecures and the ~-’ 'y
tssuance of en Edasce Tetter, Wille ts Delirutn, dated Sectemder 2, 1962.
This Tetter Indicated that the wire bundles wil' De securec Dy October 30.
1980  As previous'y notec. during the review cf the gud’ 'fication resors
tRe™ i3 8¢ eviderce supporting the comclusian tmat furctiong! operast ity
was verified. Therefore, the app)icant was reguestes to drowide data te
Support this conclusion. This was Gome 17 ar LPBL "etter, “Mauris tc \ivas,
ne. WIPRI-02S1, dated Jaruary 21, 1983.

Basec on our coservation of the fleid fnsta'lation, ~eview of tre
qua'tfization report, anc the cla-ifications providec Dy t™e 4pD ‘zart. °t
s concluded that the »eststor 1aput cam2 s aces.ately 2.0 *Fiee “s- sre
prescribed loads




2.7 Irgicator (NS$SS-7)

The tndicator (mod2] no. 1151, sertal mo 020C. tag no PI-1CI8) was
suzplied Dy Sigma. Purchase order specifications are containea in CENPD
[ specification mo. 9270-ICE-000S, revision 01, which also refers to
Engineering Specification for Instrument and Contro) Equipment
mc"tuuu no. 000CC-ICE-000S. There are a total of 26 indicators.
Each -osum 6.05 x 2.28 x 5.87 1n. and weighs about 25 0z. The itew
o tnit- i‘h 71070 was mounted on 'ml CP7, which was located in the
auxiliary building u the 46 ft elevation. The
‘pane! consisted of mmn mounting Mardware. Sefssmic
’ ;hﬂ"‘uﬂ’ was dore through tests perforsed by Environmental Testing

: )

Tre dymemic tests were performed with & mounting which simulated the
inservice condition, These wern Diaxte) tests with rengom, independent :
inputs. uﬁ 40d & wintmum duration of 30 seconds, Each test was repeated WoR e

- hmm ‘nomnmﬂ-ﬂn tnputs. There were & tota) - 3&»"»‘!‘

dﬂn‘h&.ﬂs‘ﬁlubuﬂmvmt A test response o
m«nm)dmhman. These tests were performed to :
gereric m R every case the equipment RIS was enve'cped by the
TRS generated. s

The tests performed are adecuate. MNowever, the purchase order
specification requires the following:

1. Scale range 15 to 25 (2100) (psta) 'imesr
. Accwracy .. 98

f 3 Screow tevmingls

4 MeasuTes Dresiutiler presiuTe,
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a7 qualtfication wa. claimed in spite of test performance with an aciuracy

of =3%  This concern was addreised in g LPEL letzer, Maurin o Nova,

no. wiPB3-0367, dated February 1, 1983. The 5% seismic uncer:iainty was

included in an uncertainty analysis. The results showed that the plant

design is sufficiently conservative to 4cCommocate the combined effects of

the fnstrument channe! uncertainties, including the 5% uncertainty due to a
i seismic event, and ensure safe cperation of the plant,

Basec u our observation of the fleld installation, review of tne
. Gwalification document, and the applicant’s response to our questions, the
indicator 1s muly qualfied for u!nie loads.

- o N i T ector . {
The resfstance temperature detector (RTD), ®cde) no. JOAAFC-;, way

suppiied by Rosemount. It /3 welded to primary coolent pump inlet piping
i at the 1S5 2 elevation of the contatnment buflding. The qual{fication :

l I..on. { ] & ; i
. “ M’ u. ‘m “’ “,'“ ~ .i . A :- ‘:E’i_“. ‘:. "'\ JI.
| e T T .
LS 4 ."!,“

)n' B
A ser'es J uqh M mp..‘m“ the al.  Fundaments)
natura! frequencies of 20 M2 1n Doth tramsverse dfrections Justifieg the
; single frequency test, since the zerc period acceleration freguency
: tRroughout the piant 15 8 M2 or less. N Pesonance survey was cConductec
for the arfal direction on the RTD. This 13 accestad'e becavse of the much
greater stiffaess 1a this direction. The test mount 1ng accurately
reflected field mounting conditions. Sine dwel! tests of 2 g 'n each
trantverse direction were performed ot the fundamenta! and at 25, 32, amc
: 48 2. This 13 we)! Deyond the vequirement of 0.3 , fn the transverse
girection.

3 ¥
? X <

o'l

Based or cur cbservation of the fleld tnstal’ation, review 2° the
3.4 7 cation document anc the aso'icant's PRICONSe 20 JUest CcRy. tre
TEITITANCE temperat.re Oetector 1y a0equate for se smic acing
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< 9 RCP S‘gral Processor (Ni3%-3)

- S

The RCP signa’' processor, supp’ied by Bentley “evada, with mcze
no. 18740-01, s mounted with two 10-32 and four 178 1. Dolts ‘n the plart
protection system ~abinet at the 46 ft elevation of the reactor auxiliary
bullding. The -eference document for fts Qualification is “he Wy'e Lab
report, Seismic Simylation Qualification Test Report on a RCP §55¢

Signal Processor, Mode! 18740-01, cated June 15, 1978, with report
no. 43944-],

The device was qualified by random sultif- yeicy (with superimposed

~ 810e Deats), suittanis testing. The device was mo mted with six 10-32

Bolts fn the laboratory testing. Sine sweep resonar-e searches revealed
natural frequencies of 18 Mz 1n the side-to=side, 18 Mz in the ’
front=to=back, and 28 Mz in the vertical direction. The Processor was
Qualified to & generic spectra which envelopes the Water’ord site specific
Specira at the mounting lacatfon. In addition, the tes: response spectra
srveloped the required response spectra st all freguencies. Some
environmestal qualificetion was done 1 sequence with the sefsmic testing.
42 OBE and efght SSE tests were performed and function: ) operability was
monitored in each test.

During the faspection of the Tield Tastallation ‘¢t we* noted that
Toose cables 1n the cadinet had "0t Deen secured. This concern was
scequately resclved Dy the review of the fmstallation procedures 1nd the
ssuance of an Edasco Tetter, Wills to DeBrufr, dated Septemder 2 1982,
which indicated the wire bundles will De securer by Octoder 30, 1¢82.
During the review of the qualificaion report 1t was noted that there was
&0 squipment anomaly during the hum dity an¢ temperature environmenta!
testing  This anomaly was later shown 2o De nconsecuentia) After
several of the qualification tests, a cracked electrical commector was
@iscovered. This concern was adequately reso!ved by noting the
Conservatisem 1n the generic spectra and Dy the Indication that this cracked
Connector 212 ot 4%ect the ecu'Dment's Jceratior tr sutsez.ent (5 ters




Basec on our cbservation of the fiela installation, review of tre
qualification report, and the clarifications provige Oy the applicant,

s concluced that the RCP signal processor is adequately zualifiea for tne
prescribed loads.

2.10 Reactor Trip Switchgear Cabinet (NSSS-10)

The reactor trip switchgear cabinet (no mode! number) was supplied by
- Unit Electric Controls, Inc. It {s located at the 21 ft oloutln fahe ol
' mm‘ bulding. The qualt “report, $imulat! £ o
& al w,mz mmuu dated LB
o Jamary 13, lm :pmimwblous.-s,, ¥
. 371K

, ..PMQ slttants mmﬁnmuu uﬁna 5

Mmtmasmuvm‘m"lﬂn-umdush1 k-5 g

side to 41de and 12.5 1n the vertica! ctrq;uu, all above the zere
' mmmmtmmuun. ‘

"
f
&

opearate nrr Wy to m arcing h-p thetr ingfvidual compongnrts
are very cospact émd strong. In umu-. the breaker sechanism 15 1ossted
by & strong .ﬂq s the normal mm position, which would prevest
Tow frequency ‘*- asseciated with clearances in the sechanise. = -

Therefore 1t 15 ue)fkely that the Dreskers would have a natural freguency
wnder 2.4 M2,

During the testing, ome of the civcuit Droskers fafled to close. This
raised 4 coacers about using the circult Dresker in an application where it
Sust close to perfore o safety function. The faflure of the circuft
bredter to reclose occurred 1n ora of the n . Dreasers tested.

Examination of the subject Dreaker showed ft -, ¢  fective with
misaligned 1inkages. Since this anomily weas otec 1r the first attewst to

13
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rellcLe the Dreaker, 1t 15 Jucged that nis was o rancom ‘ai’ .re

atiridutabie to manufacturing. A1) of ihe otrer o

(1ncluding reclcsure) witnout incident.

The test installation used high strength bolting. This raised a
concern, since the field bolting was not clearly high strength. The
concern was adiressed by noting that the testing was performed at levels
Mﬂc!nt\y above those required to ensure that any reasonable bolting
: "'t;j-hrul m“ te adequate for the field installation. The ratio of
A ‘lhlm' *Nouind u?huuu lovel at the fundamenta) natural
: ‘%;-, ,.M "$ and F-8) of the cabinet 13 25. Applying this factor to the
yhld st of the test bolting material gives a field boiting required

‘mof 6.6 ksi. Any ressonable boluug uurul -ould Beet this

ﬂ' ; ™~ >
.'.’ o aj‘;: . - L

.nd on M observation of the Tield installation, review of the
“Hﬂ«t!u GoCument, and the mliun's responses to mmm. the
mtm tﬂp un:ﬁonr c&lm u Muu for sefsmic loads.

t.v"ﬁh, s

/2212, s w 0 the mclear Instrument panel with

mnm -u-én hardwire and & rear Dracket. The pane! 13 located at the

4 “n ohuﬁu of the reactor auxiltary butlding. The reference document

T , fw the hﬁés M“ﬂutiou s a Westinghouse Advanced Energy Systems
X2 .é Diviston resort, Sefsmic Test of Westinghouse CID Panel Mounted P racess

o 4 : w. Gated ‘mq 1981, with report no. EL134S.

-

. The recorger -u Qualified by rondom multifreguency, myltiaxis
tasting, Wultfaxtal testing was achieved by four rotations of the specimen
10 each test. The equipment mounting during the tests was fdentical to the
fleld mount.~e. Resonance searches reves’ad no natural frequencies less
than 50 Wi from the 12 acce'erometers uses. Aging of the equipmert at 50°C
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for 500 cays was dore prior to seismic testing. Five CSE and four if

tests were performec with functional operadility monitorec during tre

testing. A shift of less than 23 tn the Pen readings was odserved

Ouring the inspection of the fleld tnstallation severa! questicnadle
field construction practices were observed. First 1t was noted that the
TeAr brackst relied on friction (bolt preload) to matntais the vertical
support of the recorder. This concers was adequately resolved by a design
change notice NY-IC-303 R2 which modified the bracket design. In additfon,
this particular mounting appeared to be an fsolated instance necessitated
by installation space Viaftations. Asother ftes noted was that some cabtle
‘tiedowns were mounted to painted surfaces with edhesive glue. A concern
about the 11fe of the glue was sdequately addressed by a field change
request FCRE<1900, which specified that these tiedowns als0 be secured with
screws or bolts. During the fleld taspection it was moted that loose
cables had not Deen secured. As with other cabinets, this concern was
resolved by Inspection of two fastallatien procedures and the Ebasco
Tetter, Wills to Delruin, dated Septasber 7, 1982,

8ased on our ebservation of the fleld fnstallat.on, reviev of the
qualification repert, and the clarification provided by the applicant, 1t
s concludec that the recorder 1s sdequately qualified for the prescrided
loads.

2.12 CED® Reed Switch Position Trarsmitter (NSSS-12)

The CEDM reed switch position transmitter (150 'n. type) was supp!iec
by Combustion Engineering. It 13 mownted in a CEDM which 15 mounted on the
reactor vesse] head. The qualification report, Se¢ismic Qualification
Testing, 150 In. Reed Seft=h Pozition Transmitter and Bencir Electrica’
Connector, no. TR-ESE-149, datec February 2, 1977, was supp’ ‘e Dy
Combustion Engineering.

ADtax'al, multifrequens, tes: was perfrrmeC %20 2.4 ‘*y tre
transe‘tie However. the trarsmizier was testeC im only ore positiur, sc
Lhat the test results are =0t concliustive Comdustion Engireering raz




C4ugnt tRTs oversight in qualifying the transmitter for other plants an
S 9
performec testing to correct the deficiency. A report of the testing wa:

b

forwarded to be reviewed for qualification of the transmitter, 15C" Ree
Switch Posftion Transmitter and Litton Electrical Connector, CE report

no. TR-ESE-442, dated October 9, 1981). The reed switch position
transmitter (RSPT) was qualified by a serfes of bfaxial, multifrequency
(random) tests. Two production RSPTs were mounted 1n a production control
rod drive mechanisa. Both the RSPTs and the drive mechanism were subjected
Lo temperature and radiation aging before sefsaic testing. The drive
mechanism was mounted on & fixture simulating the longest nozzle to which
ft could be attached. The entire dssembly was then mounted on a unfaxia)
test table which had a drive cy)inder oriented 45° from the horizontal.
Testing was dore 1n four positions. The second test position was obtained
Dy exchanging the positions of the two RSPTs in the drive mechanisms. This
resulted in o 180° horizontal rotation of both RSPT between the first and
second position. The third and fourth test positions were obtained by
rotating the entire assembly 90° horizontally cn the test table from the
orfentation of the first two positions. The RSPT positions in the drive
®echanise were exchanged again between the third and fourth position. This
ddequately addressed the requirement that seismic testing be
multidirectional. Five OBE tests, followed by an SSE test, were performed
In each of the four positions. Proper envelopment of RRS by TRS was
demonstrated for each test. Operability was demonstrated both during and
after @ach t2,t. Mo structural failures occurred.

Based on our review of the field installation, review of the
Qualification documents, and the applicant's responses to questions, the
CEDM reed switch position transmitter s adequate for sefsaic loading

2.13 Pressure Transaitter (NSSS-13)

The pretsure transmitter (mode! no. 1153GAS, <ag no. PTI0ID) was
supplied by Rosemount. The purchase order spec'fied Rosemourt =ode) 115250

C™ exua’. The one 1n tne field was 1153GA9. which §s reporiedly tette-

This oca'ly mounted ites is placed in the reactor dDuilcis~ at an elevation

0f 21 fr. It weighs adout 21 'b. The Bounting consists of horizonta'! anc

~




=resd 415, =710 the piate Deing Dolted o the st-.t L

€ 'n. Bolts. The appurtenances were lcose and flexilble ang
a“fect the dynamics of the system. This ftem was qualifies 5y tese
tests are documented in RMT report mo. 3788 Qualificatian of Test
for Rosemount Trarsmitters, Mode! 1153, Series A, dated Mavch 08, (67s
Cayton T. Brown Laboratories prese 4 the report for Rosemount (I
reviewed and accepted the renort according to the acceptance letter RAR

no. 9403340-26.

The dynamic qualification consisted of type tasting. The moce) testec
was 11530AS. It s representative of all 1153 serfes A transmitters. The
remainder of the mode! line differs by the spring constant (thickness) of
the sensing diaphragm. The sciffness of the meta) sensing diaphragm, whose
movement is minute (0.004 in.), does mot constitute a sfgnificant des‘gn
J'fference. The tests were conducted at Environ Laboratories, Inc. in
Minneapolis, Minnesota. The sine-sweep test did mot fndicate any natura)
frequencies fn any of the vertical, side-to-side, or front-to-back
directions below 40 Mz. This wus followed Dy sine-owe!l tests at 10, 20,
4nd 30 Hz with an fnput of up to 3.5 3's. The comparadle required g-levels
are 0.25 g in each direction.

The equipment converts pressure to electrica) stgral. The single
frequency, single axis tests are adequate to demonstrate operadi!ity ‘or
this relatively rigid ftem. /1) unizs performed we!! curing the test'nrg,
exhibiting 20.1% deviation from readings taken prior to *ne test
Following the tests, a'l reacings were witnin the accestance Teve! 2f =0 3%
of span with the exception of jero readirg for transmitter serfal
no. 106186, which deviated by 23. However, this was 4 one time occurrence
which corrected itself with the passage of time. Hence, it 1s of no
consequence.

Based upon the field observation ard the review 0f the qualificatian
FepPCrL, the pressure transmittier fc acecuate’y cudlf ez for sme se g™z

gov rgrment
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- BALANCE OF PLANT (BOP) EQUIPMENT

3.1 23 KVA Inserter (80P-1)

The 20 kVA 1nverter (mode! no. SV1200/AC34R/TS200ME /R 14, tag
no. SUPS 3MB-S) was supplied by Solid State Controls, Inc. Purchase orcer
specification no. 215-70 contains the general speci®ication, while details
are ir project fdentification no. LOU-1564.282. The rectangular box type
Structure seasures about 111 W x B9 W x 36 D In. and weighs about
4,500 1b. Two of these were located side By side in the auxiliary building
4t tha 21 ft elevation. The inverter is a part of the vital AC system and
supplies emergency 120 V power. The mounting consisted of seven 1/2 in.
bolts attachad to the floor. There were eight bolt holes in the base;
however, due to ‘naccessibility, there were only seven bolts installed in
the fleld. An analysis was done which showed the strength adequacy for
this mounting. The referenced qualification document fs: Summary Report
on Seiseic Svalvation of 20 kvA Inverter to Solid State Controls, Inc.,
dated Novesber 23, 1977. It was prepared by Battelle Columbus Labs for
Sol1d State Controls, Inc. and reviewed by Ebasco.

This equipment was qualified through test. The Taboratory mounting
had six 1/2 tn. bolts. The dynamic test consisted of single axis random
Tnput with cross couwpling accounted for by increasing the input leve! based
on preliminary test and analysis. This was achieved through inftfally
testing and calculating the coupling effect based on off-axis response
TRS were generated for each test. There were 15 OBE and trree SSE level
tests performad. In each case the TRS enveloped the RRS acequately.
Operadility was verified.

There were some 1n 31ty tests performed on this unit by Wyle
Laboratories. The resuits of these test are reparted in the document
Seismic Recertificatior Analysis and Test of Class 1E Static
Uninter-uptible Power S.zply, test report no. 46037-1. catec May 1982
“rese tests were performec to sucDort the ana'ys's  The relevars matura

‘requer:y results are




Ir Situ Test Aralysis
Suzl (H2)

p— ALY S—
s/s £ 8 15.1
f/b 23.5 2e-1
Coupled s/5 & /b 5.1 28.7

The correlation zppears very satisfactory. The critica) stresses from the
analysis are as follows:

Total Stress Allowable Stresses (AISC)
Identification (psi) (pst)
Anchor bolts (ASTM A307) 9.948 (tension) 19,736
5,165 (shear) 10,000
Structural sember 11,667 21,600

The stresses are within the a)lowables.

The tests performed are adequate. Operability was verified. Howaver,
during the field faspection, two things were detected:

8 The first concerned the plate box on the top of the unft which
was not securely attached.

This problem was corrected ang confirmed after 't was poirted sut

2 The second problem related to the two cabinets not being
connected on their common side. The qualification test report
had recommended that this be done with a spacer grid in-betweer

On inquiry, the applicant :ndicated that this would be ccre, per
OCN NY-E-B42, dated March 26, 1982, byt that there was 2 ¢f -y 1ty

fn procuring the parts

‘a




Based upon cur observation of the field installation, review of *re
qualification reports and the response to our questions, the 20 kVA

inve~ter unit 1s adequately qualified for the seismic environment

3.2 Diese) Generator Lube 011 Piping (B8OP-2)

The diesel gemerator lube of) piping was supplied as part of the
generator (mode! no. KSV-16-T) by Cooper Energy Services (formerly
Cooper-Bessemer). The piping fs located adjacent to the engine at the
21 Tt alevation of the reactor auxiliary buflding. The qualification
report, Esergency Digse! Generator, Engine Mounted System, AM-1383,
CES-0279-1, dated July 27, 1976, was supplied by Cooper Energy Sarvices.

The report presented a dynamic analysis. However, the number of
Gynamic degrees of freedom included 1n the analysis was not clearly
ddequate. Therefore the piping was qualified by an equivalent static
analysis, as allowed by C.1 of Regulatory Guide 1.100. This was done using
the 1 g static solutfons 1n all three directions presentad on pages A-80

through A-~194 of the qualification report. Stresses for each direction
wers multiplied by the product of the partinent peak spectra) value and
1.5, The maxisum of the SRSS combination of these stresses 1n all three
directions was 14,000 psi, we!l under the 27,000 psi allowable. Because of
this margin, the analysis was accepted despite the fact that three short
runs of pipe were not included in the mode!. Lack of consideration of the
170 ps! pressure loading was accepted on the same basis. The suppore
‘onfiguration of the mode! matched field mounting conditions.

Bated on our observation of the field installation, review of the
qualification document. ang responses by the applicant to questions asked,

the diese! generator e of! piping 1s adequate for sefsamic Toading.

3.3 Leve! Switch (BOP-3)

The Tevel switch, supplied Dy Magnetrol, with mode!
no. ALCIF-TOM=EP/VP=-SIMD4-SIMD4, 135 mounted with eight 5/8 in. bolts or tne
top of the jicket water standpipe located at the 2] ft elevation of th~
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1 The ra‘crenc AAm o
4 0 _ ence gocurer:

é @4y '@ LATS Tepo"t, Ligquid Leve's controls, dates ¥,

The switch was qualified Dy rancom multifrequency, m. * axis .4+
#rior to qualification testing, 0.2 g sine sweep resonarce sear-re:
revealed natural frequencies of 45 Mz in the side-to~side, 17 Mz ir the
froni-to~back, and 32 »z 1n the vertical direction. The qua'ificit:on
testing was done for mode! A1S3F, which 1s nearly identical to AlJUIF.  The
sefsmic qualification testing was done in sequence with environmental
testing and aging. Five OBE and one SSE sefsmic tests wers performed with
the test sounting identical to the field mounting. Functional operability
was monitored cduring and after the tests with some chatter observed Juring
the tests.

During the field inspection, 1t was noted that the unit was free to
rotate one-quarter turn. Also, a4 5 ft length of flexible electrical
conduit Teading to the switch was unsupported. The rotation concern was
4dequately resolved by LPAL securing the unit on September 2, 1982. The
concern about the unsupported conduit was resolved by noting that tne
conduit was remote from other equipmert and that the conduit 13 designed to
relieve the loading on the electrical leads. As previously indicated, “he
aualification report indicated chattering during the sefsmic
qualification. This concern was also resolved by contacting the equipment
vendor who indicated that the switch was not requirec tc furction c.-ing
the seismic event,

Based on our observation of the field installation, review of the
qualification report and the clarifications provided by the applicant, ft
's concluded that the leve! switch is adequately qualified for the
prescribed loads.

3.4 Axial Fan (BOP-4)

The axial fan [mogel no. B83-26-870(5-41), tag no  225(

swo2'fed Dy Joy Mamufactyring Company  The purcmase order ro. 45 ' r-2738.0
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Gatec April 23, 1576 Otrer relevant information ts contained 1n Ehas-3*
spec'fication no. 602-75 and project spectification no. LU-1564 T4EL  “r
enclosed motor, direct drive fan is 84 ‘n. in diameter and 48 in. long :
weighs 4 048 1b. The unit 1s located in the auxtliary reactor building at
an e'evation of 56 ft 6 1n. The field mounting consists of members we dec
to the fan housing which are bolted to a vertical wall. Each extension
attachment has four 5/8 in. bolts. This fan 1s part of the diese!
generator room 'A' ventilation system. It evacuates the diesel generator
room and maintains the temperature within limits. It operates at 870 rpm
4nd has a 60 hp motor. The qualification document referenced is: Axfal

Flow Fan |§-g!{3A-5A)| S-41, dated September 28, 1976. It was prepared by

Joy Manufacturing Company and reviewed by Ebasco.

The unit has been qualified by analysis. The lowest shaft frequency
's around 41.5 Wz, indicating a relatively rigid unft. This justifies the
static equivalent analysis performed. The required acceleration levels for
this Tocation are 0.49 g 1n each of the horizonta) and 0.3 g in the

vertical direction. The critical parameters to be checked for seismic
events are:

1. The clearance between the tips of the fan and the statfonary
housing

2. The clearance between the motor rotor and stator
) Maximum stresses.

These are calculated and compared as follows:

Tota! Stress Allowable St ess
Identification (psi) (pst)
Anchor bolt 26,046 33,000
Shafe 5,122 45,000

ok



Critical Deflection Allowable Deflection
Identification (in.) (in.)

Fan rotor 2.622 » 10-3 0.16

Motor rotor 7 x 10-5 0.025

The analysis 1s adequate. The critical stresses and deflections are
within allowables. However, Balancing of the unft installed 1n the field
was not performed. The applicant has committed to fleld balancing the fan

in an LPL letter, Armington to Prados, no. W3$82-1270, dated September 2,
1982.

Based on our observation of the field fnstallation and review of the

qualification document the axial fan 13 adequately qualified for seismic
Toads.

3.5 WYAC Water Pump (80P-5)

The NVAC water Pump, mode! no. 4013, 1s supplied by Buffalo Pumps Co.
It 15 bolted to & concrete Pad at the 46 ft elevation of the reactor
auxiliary building with six 7/8 1n. bolts. The qualification report, Mode)

4013 CRE Pump, M2 Frame, dated January 1977, was supplied by McDonald

Engineering Analysis Co.

The pump was qualified with an equivalent static analysis using the
Computer code STRUDL. This wis jJustified by & dynamic analysis which
predicted a fundamental natura) frequency of 36 Hz. One g horizontal loads
were included with a 0.67 g vertica) load for each horizontal direction.
The envelope of these two load Cases was considered along with nozzle and
iwoeller loads. Load combinations were performed correctly. This was
verified for nozzle load comdinations by ctecking each calculation because
the discussion 1n the report did not describe the treatment of nozzle

1oads. The treatment of the remaining loads was described adequately in
the discussion.




The maximum stress, 9,956 Psi, occurred in the impeller key. This was
less than the 10,000 psi a)lowable. The maximum calculated deflection of

7 m'ls occL-red between impeller and casing. This s less than the 8 mi)
maxisum allowable deflection.

Based on our observation of the fleld installation and review of the
qualification document, 1t 1s concluded that the HVAC water pump 1s
adequately qualified for seisaic louﬂns.{ ]

3.6 Gravity Damper (30P-6)

The gravity dasper, supplied by American Warming & Ventilation Inc.,
with wodel no. DAA-P-2230, 1s mounted with 66 3/8 in. bolts in the
containment cooler fan ducting at the 31 ft elevation of the reactor
vo!12i23  The reference document for fts qualification 1s the American

Warming and ventilating report, Sefsmic Caleylations of DAA-P-2230 H.D.
Counter Balanced Desper with Sealed Jamb Construction, dated May 19, 1977.

The damper was qualified by static analysis using an "{n-house"
computer pregram. The documentation of the program indicated that the
desper vanes are analyzed as simply supported beams with distributed loads
from seismic accelerations and pressure dffferentials. The damper was
analyzed for 1 g horfzontal and 0.67 g vertical accelerations with the
resulting Toads and stresses being combined by SRSS summation. The maximum
stress of 2,717 psf was found 1n the vanes and compares to an allowable
stress of 23,400 psi. The natura) frequency calculation (based on a simply
supported uniform beam) indicated the lowest natura) frequency was 50 Wz
and, therefore, the static analysis 1s permissidle.

Ouring the review of the qualification report 1t was noted that
Section VII of the SORT forw was incorrect. It was revised and incorporated
into the audit package. Also, during the review of the qualification
report 1t was noted that no bearing load allowables had been given and that
no standard for computing the allowable stresses was ment-oned. These
concerns were addressed by closer examination of support .ng literature




$.00 e with the report.  From this Information 1t was found :'it tre
max‘mum allowadle bearing load was 1,810 1b and that the allowane sTres
was S0% of the minfuum yield stress for the material. Since tre actua)
bearing lcad 1s much less than 1,810 1b and because the allowable sTrass s
consistent with the AISC code allowables, this concern was adeguitely
resolved.

Sased on our cbservation of the field fastallation, review of the
qualification report, and the clarifications provided by the applicant, i1t
s concluded that the gravity damper {s adequately qualified for the
prescribed loads.

3.7 Three inch 150 1b Diaphram Valve (BOP-7)

The diaphram valve (teg no. 7F5-V130, mode! no. £$-302,
serial no. 76-3527-8-14, project id. LOU~-1564.103A, purchase order
no. NY-403522 of December 31, 1974) was supplied by ITT Grinnell. This 1s
a 2 in. non=nuclear safety category 7, seismic class I, handwhee! operated
diaphram valve with an ASTM=351 CF8 stainless steel body, an ASTM A-445
ductfle fron bonnet, a Cr. MEPT diaphram, and an EPT “0O® ring valve. It 1s
located in the fuel handling area at the 46 ft elevation. The
qualification documant 1s: Seismic Report W-146 Seismic Analysis for
Louisiana Power ight Company Order #NY 403522, rev. 1. dated
July 1979. It was accepted by Ebasco Services Inc. according to the
letter LW3-1458-79 of July 25, 1979.

The valve, located in the fue! pool system, functions as an fsolator
Detween the fuel pool and a component cooling water line. [t s welded to
the piping. The report states that the valve was designed and analyzed in
dccordance with the 1971 ASME Botler and Pressure Vesse! Code, 1ncluding
winter 1973 Addendum. The natura! frequency of the system is very high
(1210 Hz). The system, thus, s relatively rigid and an equivalent static
analysis s adequate. The required acceleration levels for this location

-

are 1.0 g 1n each of the horizontal directions and 0 67 g vertical. Tne




analysis was performed with 3.0 9's In each of the horizonta) ang & 0 3’

in the vertical direction. The resulting stresses in the components were
well Delow their allowables.

Considering the passive function of the valve, where the structyral
integrity alone would assure ts adequacy, the static equivalent analysis
{3 adequate.

Based on our observation of the field installation, and the review of

the qualification documents, the diaphran valve s adequately qualified for
sefsmic loads.

3.8 One Inch 2500 1b Relief Valve (BOP-8)

The 1 in., 2,500 1b relief valve (151-25028) was supp)ied by the
Crosby Valve and Gage Co. The valve is welded to the safety injection ‘
piping at the 21 ft elevation of the reactor containment buflding. The

qualification report, 1x 125001 Relief Valve, no. EC-618, dated

Jure 18, 1979, was supp!ied by Crosby Valve and Gage Company .

An equivalent static analysis was used to Qualify the valve. A hand
calculated fundamenta! natura!) frequency of 374 Mz justified the static
tnalysis. One g loads in both horizontal directions and a 0.67 g vertical
1oad were considered along with weight and operating loads. The
calculation ;felded a 3,500 ps! maximum stress at the inlet neck, which
Compares to a 16,600 ps! allowable.

Operability of the valve during a sefsmic event was not addressed in
the analysis. However, operability 1s assured by a feature of the design.
The valve stem conmects to the s0at via a ball/cup contact area. This
prevents binding loads from developing between the upper and lower bearing
surfaces by accommodating relative displacements and rotations between them

The analysis did not 1ac)ude consideration of nozzle loads appliec by
the connecting piping. however, the connecting piping was setsmically




qualified, as documented in the Ebasco report, Stress Analysis Calculation
No. 1020, dated April 17, 1981. Since the valve body is much stronger
than the connecting piping, qua!ffiéation of the piping justifies not
considering the nozzle loads in the valve analysis. This conclusion 13
suoported by the large margin of safety demonstrated above.

Based on our observation of the field installation, review of the
qualification document, and the applicant's responses to questions, the
1 1n. 2,500 1b relfef valve 15 qualified for seismic loading.

3.9 Half-Inch Globe Valve (BOP-9)

The half=inch globe valve (tag ne. 2HV=V621) was supplied by Velan
Engineering Company. The valve 13 welded to HVAC piping at the 46 ft
elevation of the ‘reactor containment building. The qualification report,

Extension of Seismic Analysis to Manual Valves, no. SR-6684, revision 1,

dated December 10, 1981, 1s supp!ied by Velan Engineering Company.

Qualification fs with an squivalent static analysis, which was
Justified by a hand calculated fundamenta!l natural frequency of 49 Hz. The
valve actually qualified has an fdentical body to this valve, but 1t has an
Actuator instead of a handwhee! operator (see the Velan Engineering report
no. SR-6631). Extension of qualification to the handwhee! cperated valve
s acceptable because of the high fundasental natura! frequency of the
dctuated valve, and because of the reduced weight and eccentricity of the
handwhee! operated valve. The required seisaic loads for a rigia valve at
the mounting location are a 0.5 g horizontal and a 0.3 g vertical load.

1 g horizontal and 0.67 g vertical sefsaic Toads 1n conjunction with weight
and operating loads were considered in the analysis. Not considering a
second horizontal sefsmic load was accepted because of the symmetry of the
valve. The method of combining loads was acceptable. The maximum stress
in the valve body was 4,900 pst which 1s below the 26,200 pst! allowable

No deflection calculations were required since the valve need not operate
during a se‘smic event.




A small gap (1/8 in.) was noted between the valve and a nearby flange
during fleld inspection. Hand calculations showed a maximum predicted
seismic deflection of the valve of 1 mil. Therefore the possibility
contact between valve and flange ‘s not a concern.

~¥
v

Based on our observation of the fleld 1nstallation, review of the
qualification document, and the applicant's response to questions, the
half-inch globe walve 13 qualified for seisaic loading.

3.10 Indicator (80P-10)

The indicator (mode! no. 1151, tag no. EI GN 4613) was supp)ied by
International "nsgruments. This panel-mounted device measures
6.05 x 2.28 x 5.87 1n. and weighs about 25 0z. The panels are located in
the reactor auxiliary building at the 46 and 21 7t elevations. The
mounting consfsts of a fixturs in the cabinet specifically designed for the
Indicator. The qualification of this item 1s documented 1n report no.
§81-3, ] 36, an
1151, dated February 10, 1976. It was prepared by Acton Laboratories for
International Instruments and reviewed by Ebasce.

In the Yight of the more recent testing of the same equipment, which
s discussed 1n the section for Indicator (NS55-7), the old test report
only swstantiated the genera) findings of the new tests. The
qualification of this 1tes 15, therefore, based on the new test series and
discussed 1n the section for the indicator 1dentified above.

Based on the discussion presentad 1n the section for the Indicator
(NSS5-7), this 1tem 13 adequately qualified.

3.11 Electric Relay (BOP-11)

The electric relay (type MOR 137-8, tag no. Cx=610) was supplied by
Reltance Electric Company. This particular ftem did not have a specific
Purchase order and reportedly was an of f the shelf ftem. This P&B relay
was mounted on Cabinet 2A, Section E, with standard mounting hardware The
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Cabiret was lccated in the reactor duxiliary building at ar eleyat or

35 fr. The gqualification document referenced fs: Sefsmic Simslation
Program on Twenty One Components, no. 753.1, dated October 3, 1978. %
was prepared by wyle Laboratory (test rsport no. 44258-1, datec October ¢

1978) for Relrance Electric Company and reviewed by Ebasco.

The relay was qualified through tests. The tests consisted of single
frequency, bilaxfal (1n each horfzonta! and vertical directions),
independent inputs (1n phate and out of phase) fn the range of 1 through
35 Hz with increments of one third octave. This amounts to a serfes of
single frequency tests. The ZPA leve! accelerations for the floor are
0.4 g 1n each of the horizonta) and 0.3 9 in the vertical direction. The
input IPA leve! for the tests were 2.8 §'s in each of the horfzontal and
2.1 g's in the vertical direction. Out of the 21 specimens, 5 experienced
contact chatter 1n the S to 35 Mz range.

There were two resulting concerns from this test serfes:
4. the use of the single frequency input for the test, and
B. chattering of the timers during the test.

The applicant was made aware of the inadequacy of using a single fregquency
input 1n tests on a4 generic basis and the applicant committed to
Investigate and respond to the concern. The response, made during the
second audit, goes as follows: single frequency testing ‘or the wWaterforg
site meets current requirements (IFEE 344-1975) because (1) a1 floor
response spectra are narrow band, having a single peak, (2) peaks occur at
very low frequencies due to the dominant soft sofl resporse of the site
(around 1.6 Wz horizontally and 2.2 Mz vertically), (3) response spect-a
Curves decay rapidly and monatonically so that the ZPA for Waterford occurs
4t 5 Mz, much lower than the standard 2PA of 13 Mz, and (4) all ZPA va'ues
are less than or equal to 0.5 g horizontally and 0.4 g verticaliy. Floor
response spectra for the site were reviewec by the SQRT, ang a'! were as
gescribed above except for those of the containment bu''ding (sce Secticn 4




of the CBI Stress Report for Waterford Statfon Unit 3 Stee! Containment
Vessel, dated December 6, 1977). Genera'ly, horizontal floor spectra in
containment had multiple praks and a ZPA nearer to 8 than 5 H:. Therefore,
the applican’ ' response was found acceptadle for all equipment except that
located 1n . sinment. The applicant then reviewed the qualification of
all equipme:. n con.alnment and found none qualified by single frequency
testing (see the LPEL letisr, Maurin to Kaighton, mo. W3PB3-0502, dated
February 11, 1983). This resolved the concers

>

When asked about the chattering of the timers, the applicant produced
a letter from Ebasco Services Incorporated (dated August 10, 1979) to
Wr. D. Harper of Reltance Electric Company addrassing Qualification of
Electrical Compongnts. This letter states: “Ebasco has analyzed the
circuits that the five relays are part of, and we have determined that

contact chatter would ‘n no manner compromise the safe operation or
shutdown of the plant.*

Based on our cbservation of the field installation, review of the

qualification documents and particularly on the responses of the applicant
to our gquestions, this unit 15 qualified for the prescribed loads.

3.12 Four Inch 300 1b Gate Valve (BOP-12)

The gate valve (wode! mo. 4 in. 300 b Gate Valve, w/Actuator) was
suppiied by Anchor/Darling Valve Company. The valve, measuring
29 x 12 x 12 1=, 1s located on the condensate system piping in the reactor
auxiliary building at the minus & ft elevation. It 1s welded to the
piping. The purchase order specifications are contained in document
no. NY-403458, dated October 31, 1973, Ebasco specification no. 92-71 and
project no. LOU-1564.099A. The referenced qualification document 1s LAB
80.281: Seismic Class I Analysis of 3 and 4 In. Stainless Stee) Gate
Ya'ves with Handwhee! Operators, Waterford Steam Electric Station Unit -
$.J.0. Nos 4463-64, -68, -69, -80, =99 ~100. It vas prepared and
reviewed Dy Anamet Laborstories, Inc. for Anchor/Darling Valve Company and
accepted by Ebasco Services in the letter tc Ms. Dori Solyan dated
January 27, 1981,




The aynamic qualification of this valve s based on static analysis
Analysis shows that the valve system 1s comparatively rigid, legitimizing
the static analysis. The loads considered were earthquake, gravity, piping
and pressure. A Toad of 3 g was applied 1n each of the two horizonta!l and

the vertical directions. This compares to a requirement of 1, 1, and
0.67 g.

This 13 & passive component 1n that 1t only has to maintain the
pressure boundary of the condensate system. The stress analysis satisfies
the criteria of faulted condition given 1n the ASME B&PV Code, Section III
"Muclear Power Plant Components,” Subsection NC (Class 2) and ND
(Class 3). The stress summary 1s as follows:

Total Stress Allowable Stress
Location Tdentification (psi) (psi)

Valve body Seismic + operating
+ internal pressure 11,531 37,400
* piping reaction

Yoke Seisaic + operating
+ interna)l pressure 4,980 18,480
* piping reaction

The maximum deflection in the yoke of the valve was 0.0025 fn. agatinst an
allowable of 0.020 1n.

Based on our observation of the field fnstallation and review of the
qualification report, the valve 1s adequately qualified for sefsmic loads




& FINDINGS AND CONCLUSIONS

Waterford II] had two SQRT review=visits. This report is for the
second visit. After the visit, a preliminary trip reportz containing the
findings was issued. That report indicated which of the ftems were
qualified and required no additiona! documentation. It also dentified
some equipment and certain general concerns for which additional
informetion was needed in order to complete the review. Through
submittals, the general concerns were satisfactorily resolved. These
documents, further provided the additiona!) documentations required for the
resolution of outstanding 1ssues with respect to the fdentified equipment.
It 13 therefore concluded that the reviews of the Waterford Unit II1 13
satisfactorily completed and al! open {tems have been resolved.

Based on our review, we conclude that an appropriate qualification
program has been defined and fmplemented for the sefsaic Category |
mechanical and electrica) equipment which will provide reasonable assurance
that such equipment will function properly during and after the excitation

due to the vibratory forces imposed by & safe shutdown earthquake.
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