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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

In the mattar of:

PACTIFIC GAS & ELECTRIC COMPANY® Docket Nog. 50+275
50-223

+

(Diabloc Canyon Units 1 and 2) °

L
*
L
-

Cavalierx Room,

San Luis Bay Inp,

Avila Beach, Califorania.

. Saturday, Janudzry 6. 1979.
The hearing in #hs zbhova=antitlsd matker was

reconvenad, puxrsuant to adjournwant, at 8330 a.m.
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ELIZABETH BOWERS, E3g., Chairman, .-
Atoric Safaty and Licensing Boazd.
DR, WILLIAM B, MAlen; Mambax, L
GLENN O, BRIGHY, Mexbar, o
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OCa behalf of Applicant, Pacific Gas & Elactric Companys

BRUCE 'NORTON, Esq., 3216 No, Third Strast,
. Phoenix, Arizona 85012,

MALCOLM H, FURBUSE, Egsq. and PHILIP CRAMNE, E3Qe,
- Legal Departmant, Pacific Gas and Elactric Compan
77 Baale Street, San Francisco, California 94106,
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On behalf of tha Joint Intervenors: -

“ DAVID S, FLEISCHAKER, Esq., Suite 602,
PR R ‘1025 -15%h Straet N.W:, ‘1a8hihgt°n”p'DO'CO

STEPHEN- KRISTOVICH, Eaq., Centax. for Law in

fow e rusdn ot - ther Public Interast, 10203 Santa- Monica. Boulavard,”

Los Angeles, California 90067.

On bahalf of <ha Ragulatory Staffs
JAMES R, TOURTELLOTTE, Esq.} MIARRC STAENBERG, Bsd.
and EDWARD KETCHEN, Bsq., Offica of Exacutive
Lagal Dirsctor, U. S. Nuclaar Rsgulatory
Commissiocn, Washiagion, D.C. 20555.
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MRS, BOWERS:

ot

Mr. Kristovich,; are you rszady to

-~

continua?
¢, HRo, KRISTOVICH: - Yes., .~ .. - . _ . ..

s oy f - et e s

Whereupon, .
Ho, JAMES CGORMLY,
THOIAS C, ESSELMAN,
WILMER Co GAHGLOFF,

and
PANOS G, ANTIOCHOS
resunad the stand as witnesses on kehalf of ths Applicant;
and, having been previocusly duly sworn, wara examinad and
testified furthex as follows;
CROSSﬁEXAMINATION (Contiaued)
BY MR, XRISTOVICH:
Q Mr. Antiochos,.I’d like ‘o direciz your attention.
to Table 7-=7A of tne Hozgri Repoxt.
For tna equipment listed in that table, was an

OBE apalysis ragquixred?

r: (Witness Antiochos) I would ask Dr. Esselman
to raspend to this question.

A (Witnhess Esselman) VYes, sir, ‘That was tne table
that we had discussed last night before we xecessed.

Q Tablae 7-72? I balieve last night when wa ended,

we waere discussing Tablg 7-7.
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A That!s c¢orrect. I'm sorry.

Q Mr. Esselman, maybe wa should staxd with Table 7=7{:

[
e . u

«. .8 . . T believe we adaquately covered that last nights
Q I. Buﬁ I'm confused now what we were covering last
aight.
MR, NORTON: Wall the transcxripk says you covarad
7-7, The questions 2nd answars were asked. Ha éhought it wasg.
7ﬁ7§, and it wasn't, it was 7-7. Sc I don'% undgrstand way
gou,dqn!t_procgad. Why go back to 7-7 if it has'%aan
covered?

MR, RRISTOVICH: I thought he just said t¢hat last

night we had coverad 7-7A. Sc perhaps he was icoking at

that., If thai’s pnot the casa, he can t21l1 me that right
now, »
BY MR, KRiSTOViCH:
Q Mxr. Bgselman, which table were you discussing when
we anded the procaadingz yasiarday?

A (Witnass Esselman) Last aight whaen we saded

~ we ware digcussing. Tabla 7-7.

Q Thank you.
I'd now like to direct your abtiantion ¥o Table 7-7A
For the equipment listed in thalt table, was an

OBE analysis regquired?

A The requirement at the time was for a design
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earihquake analysis.

Q How is a design eérthquaka analysis different

»
" . -
« P ar —m .t PR « » . ]

" from an 655 Eiaiyéié?
e Any, ITdwas p;}marilyzinwtarminoloéy at the tima.

Q And at éﬁis time how is it diffarent?

A The FSAR still only rafars ¢o a design sawthguake
analysis. The OBE is terwminology ﬁha% has come into use
since Zhen and has begen commonly transposed(

Q- So ¢ha.analysis is tha.sama and the terminolog}
is thé only thing that's diffarent?
A Yas, Sir.
Q Wall, was a2n OBE analysis performed for the cguip~
mant listed in Table 7~7A%
MR, NORTCN: Objact, asked and answered. Twice.
MR, KRISTOVICH: May i raspond?
MRS, BOWERS: Reszpond to ths objactioa.
MR, KR;STOQIC’: My previous quastion was whaethexr
an OBE analysis was reguired, not vhether it was performad.
MR, NORTON: I think ¢ha first question of thne

morning was whether it was parformed in 7-72 and he said

‘© yes. I'11l withdraw the objection. Let him answer it again.

:'iRSo BOWERS: GO ahai'\-do
BY MR, KRISTOVICH:
Q Mr, Esselman?

a (Witness Esselman) Vill you repeat tha question

- ewy e 3t Eemese T o soe o S st A IR e TelBEE i agm esest G % P SRS SMpeepssess o
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again?
Q ~Was an OBE analysis performad for +tha sgnipment
listed in Table 7~7A7?

< = & se The qualifications that. . were performed- for the- ¢

valves in 7~73 did cover tha OBE or {ha dasigm sarihgueke
casa,

Q How?

A Tha original specifications for the valvaes in ]

this table raquired seismic gqualificafion. 'The manner in
which the.specifications addressed that was by specifying
a single seismic accaleration with stress limits seb acconding
¥o the spacificakions,

In terma of the OBE rxequizcmants, the sirass
linits that were sot in the specification were zssentially
idantical to thae OBE stress limiis that are in use #cday.

A single seisnic critaria == a singls seismic acceleration
was set with strass limits that‘are essantially ¢ke sams ag-
OBE raequirasments today. Thae dbubla dasign sarthquake and the

design earthquaka wers both adequataly considerdd simulitaneousl

"

in tha original specifications.

Q. For any' of the items, was the OBE limiting? -

A The avaluations, as I gtated, weragparformad
essentially at the sams tima. Which is limitinpg 'is not
‘ posgible to say, bacausa the evaluvaticns wera performed simule

. taneously.
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- in Tabla 7=7A, and the answers I mada Loy ths valvas ia Tabla

in Tabls 7-8?

Q I'd like to direct your attention tc Table 7-8 of

the Hosgri Report,

Was aw OBE analysis required for the aguipmani

.
", - . B - * r
.. i, that kable?2 -0 .. ... .-, - . . .o .
P -
.

a Tha valvas in ¥his table are similar to the valves

7=7A would also apply hora.

Q Sc an-OBE apaiysis was raquized for tha equipmant -

A : Yas, sir.
Q . And an OBE analysis was parsformed?
A Yas, sir,
Q And for any of the itsms, was tha OBE limiting?
A For the samg =

NMR, NORTON: BExcuse ma, Mis, Bowsrs.

Ha just said the answers %o the quaestions for
Tabla 7=8 are the same as thsy wora for 7-73A and Mr, K:istogich
is orocaeding +o ask aach and avary guaskion égﬁin.
MRS, BOWBRS:. It is rapetitiva.
MR. KRISTOVICH: Mrs. Bowers, I'm not sure if ha-
fémambers each and evary quastion that was askad on the
pravious tablae.

MRS, BOWERS: He has the transczipt, and you just
covarad it this morning. Ha atiompiad %o giva a vapid

ainswar foxr 7-8 by saying his answers would ba idsntical &n ths

.t
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. the consequence o increasing the OBE to 0.25 f3§-thosa iiaws?
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21

R

~ that axe aot’ affacted by any amplificat~on, aad “he Hoggri

—————— - e - een = e, e e s s s s

7613

ansvars he just gave for 7-77A, 8o why rspeat the quastion?

MRa KRISTOV&CH‘ I just want ﬁo maka suxeo

£ w - 2y 1

MRS BOWBRS: Wé1l tha ooject*on is waustazned,

Q 1°d lzka Lo turn your attention now %0 Tabla 7=5.
_3For the i&ems listed in that mablm, if tha OBE

wera 1ncraased uo Co 259, would tha OBE ba limiting?

\
.,

A (Witneas asselman) I nava no way of haing aobla

€0 tell that now-without going back aad ma?ang a datailed

Y

A':h'a’co
-

Q Hava you ever dope apy.gtudy on whdt %ould ba
. .~

A (Witness aAntiochos} I have looked a% at least
thrae itenms,

Q Which three items?

A Okay, I'1l tell you: the diesal génarakors, the

and 19,
‘ Q Could you explain how you lcoked at éiése
items? .
A Yes, Either the items themselves oF componants of

items were in the rigid vegion of tha speétﬁuﬁ,' Which means

that the accelarations applmed for the analyszs waze thosa
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’ highez then tha OBE values.

- ara confezring,

- Mr, Anf{diochos'! answver?

A (Jitnass Esseiman) No, siz.

Q . Do you have aanything further 2o add, Mr., Antiochos?
”é A {Witnegss Antiochos) No, siz, e

Q Was a study mada of any of ¢ho other iiems listed

‘ the OBE to 0,25g9? T

is tne limiting condiéion o amelysls iz this paxti sulor
casa kscausa the accelszatlons are app rozinag al; m.sn§§me§
et s viPauges) B L _{.
MR, KRISWOVIC&: Parhaps This discussian by tha

witneossas should be on tha vacord if they each heva difforeat
¥hings. o say. -

Mno NOBTON: If ccuucal vonld ask a quaat:on wa'd’
ba glad Lo put ¢the emswars on the zacord.

- MR, XRISTOVICH: ' I askad a quesiéica; Thae witnasses

MR, NORTON: No, the witress answsred he guositicn.
I think ths zacord will raflsct fhat, Thexe is ho guassion
pending. Tha witnesses can talk €0 aach other if they wani
to. | |
BY MR. KRISTOQVICH:

Q lir. Bsselman, do you hava anyihing ¢o add %o

in Table. 7=5 of what would“bé the coasequcnges of raising

a I don't kuow of any more items,

e 2361 T == s s e r o et osmreE - - cae . e o [T S = s sea www v oww e zewweny
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Mr., Essalman?

A {Witnaess Esgelm=2n) o, I know ©f non@.
Q I1°d like to divsct your aktanzion now <o Tobla
ToGo. v .0 < e F vt

And Mr, Antiochos, what weuld ba tho conssguznca

of raising the OBB ¥0 0,259 fcr thas itams listad in thal

" ¢abla?

MR, NORYQN: Excusa mn, Mr$., BowerSa
I don’t undarsiand ths ralsvancy of ¢hese

questions, Tha OBE that was doxe was ak 0.2g. Obviously:-.

if you changa values of diifeszant andliyzis, youw’re going %o

get diffsrent numbers., 2and to ask. sonebeody whak thosa sumbaers

would be whan it’s an analysis and thay ockvicusly can’d

give a numbar, therals ao way, and ocbviously the numbars

would changa. What's %4ha ralevaﬁcy of all this? " vhare are
Qé going? .

MR. KRISTOVICH: Mrs, Bowars, I'll withdraw the
éuestion and raphrasa 1t ancé narrovw tha questicn. Tha
quastion was overly bzoad,

‘ MRS, BOWBERS: Wall, will you ba abls .£to astabiish
the relavancy?

MR, KRISTOVICH: I balieve s0.

BY MR, XRISTOVICH:

Q Mr, Antiochos, for t¢he iteams listed in Tabla 7-6,

< would an  OBE of 0.25 be limiting?

.
ca = f s C e Trrwem e - 35 c wmes eE3r TS T g tin wemees  h ewmmr el - B T moamer (r RN
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MR, NORTON: Sama objaction, samz I2230N.

s can put in any aunbers we waani, We can muke

an OBE of, instaead of 0.2, 1.5 or any numbars anybcdy wants

to p;cko,jwherefs ne ralevapcy and ao basis and no fisundaticn

fér 0.25,
MRS, BOWERS: Mr, Krictovich, could you tall us
why it?’s rslevant?
MR, KRISTOVICa: Yas.
10 CFR Park 100 Appendix A, Secticn 5, Subpaii A -
~ MRS. BOWERS: Wait a minuZa.
(Paus;.)
All xight. Paxt 100, Appandix A, aad then whel
alsa did you say?
MR, KRISTOVICH: Dar% 5, Subpast 2, Schpaxh 2,
entitlad "Detarmination of Ope;ating Basgis Bavzthquake.®
The last senianca in the £irxsé pazragraph of
- Subpare 2 statas:
The maximun vibracory gzound
. aczalaration of tha operating basis saxine
quake shall be at laast ona~half the mazimum
vibratory ground accalerxration of tha safae
shut.dowm eaxthq;ake.”
MR, MORYON: 2ad would Mr. Kristovich xaelaia
that pumber of 0.25, and ¢all @8 how 0.25 is ralevant o his

interpratation of that sZatuiia =~ Bxzcusa ma, that ragulaticn?







P R " FEEt N w' + - a W - [ .oy . ' N 5
out with paak instrumental accalsration of 1.15 and then go

~down_to.affective. acceleration of 0,75, ons~hall of 0,75 is

" change the numbers in tha formula are the answexs going 4o be

"different is ~=-that's a given, of course thay ara.

' is:not ralevant in that an adequate basis has no%t been

- established bhacause what they'za tallking aboul hyrothetically

7617

MR, RRISTOVIQH: UWell Mzs. Bowers, £ wa agsumz =

what I've dona == 0,25 is vary conservadive., If wa starh

0o3%5° I could ask thao sams quesztlons fox 3.375. I yas Bakiag
a moxe consazvativa approach and asking 0,25,
MR, MORTGN: WVali, Mrs. Bowars, %hﬁ gtadtnta
also says == aucuse ma, thse regulatloas
9Zf an AQélicant Balisavas that tha
particular seismoleogy and geology of a 3ita
indicata that scme of thesza eritezia oz poxticas
theracf need wot be satizfled, ¢the speuific
sactions of those critaria should ba idenii~
fiaed ia the license appllicaticn and supporiiag
data to justify cleaxly such depariures éhduld
be prasanted,®
And ¢hat's oxactly what's baan dogé in ¢his caaa.
'Now if thay want o argue that it should boe gomething elsa,

fina., But to go through this s8illy exgrcise of saying if you

MRS, BOWERS: Dees Lha Stafi havae a position on &ni

MR, TOURTELLOTTE: Wa think tha line of questioniad. ®

1

87
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ig a sifmat.,.on wh*ch wa kuow doss not aniss, HRensly, thay

are {:alkiag hypo{:hei:ically &bou?: aana:’mcca on a design pas:':tag

o

ad.harance to that particula.:c lasi santcenca c-i Suhperagzaphh 2

’ when in: fact*wa» procaadaed undazr another pa. agmnh which eays

roughly wnai: Mr. Nortcon was talkiang aboud,
MR, RRISTOVICH: Whaid i3 fhat -
MRS, BOWEBRS: Mr. Rristovicah?
" MR. KRISTOVICH: Wall I would like a citation %o
tha paragraph My, Tourtaellotie just ‘afm. d Lo, ‘and X wculd .
also like to refer to Appendix A of 10 CFR Part 100, Subpart i.
we Subparl 2, axXcuse 2o, the sacord parzagrapn,; tTha sscond
sentencs statas:
“Additional investigations and/qr'
more coasarvative doterminatioas than '{".hoéé
included in these criteria may be raquired
for sites locatad in areas having comple
gaclogy or in arsas of high seismicity.™”
MR, NMORTON: And I woulé likn €0 kacw whera in
tl;é racozd this is an area of nigh seismicley?” Xa Zact,

the evidence in ths record 3s totally to tha conirary. Tha

© tegéimony has astablished its an area of iow sé'ism'z‘.ci.tyo

Those wara the exacik words of the galemologists who testifiad,

MRS, BOWERS: Wall ¢ho Board hag daﬁw."minad =

- that tha cbjaction would ba sustainsd, that this lins of

' questioning is nok ralevani. It ssems to 18 an exsrcizae in

L R e ]
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futility. Yéu could assign a geries of numbars to sach itam

and we’d be hewe for #il of 1579,
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-

BY MR, XRISTOIICH:

Q Ur, Antiochos, diracting vour attention o page

. oféthé'writﬁen“téstimony,‘lihes 24'an&ﬁ25, does the ASME

Coag for valves address the structural integriiy of wvalves

AN

under earthquake loading?
A (Witness Antiochos) fha earthquake loading is
taken into account. in the equations that determine the allow=

able stresses,

Q Is that a yes answey, then?
A Yes, sir,
Q Thank you.

Doas the ASME code for valves address the
functional operability of valves during and foliowing eazthe=
gquake 1oad§? -

A No, sir, , T
A .. (Witness Gormly} I might add one thing,

I believe we indicated here tnat the applicabile
Tegulation is 50,553; and I think we said we evaluate our
rlant in aécordance with that regulation.

. Q .- Mr, Antiochcs, what additional analygiS'or'test-
ing. have you done for functional operability of walves?

a (Witness Antioches) We have done two éypes of

tests besides the analysis, of course, The first one is

testing of valves in place as they axre installied on the

piping systems with condificnsz that simulate the actual

s me = o=l 2 re - ae e [ wt z Cmow i : - - T oswm - omeanae w 7- Dot rewemsRT o
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and’at the’same’ time we''impose on the valve loads, forces
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conditions of the valves on that paxrticular system; which
means it is pressuzrized, it is gtroked =~ cpenad and closed «-

»

Which correspond to the forces equivalent o those that would

. . e ——_— -

be eiertéd on,éhé vﬁlves when the earthquakefhappens,

- The second methed of qualifying the valves is
in the laboratory, testing them on the shaker table with
simulation, again, of conditions of_performance, that is,
pressurizing the valves, stroking them, opening and closing
all the time, and sgbjectiﬁg them to vibzation in gingle
frequency, multi~frequency and biaxial randem wmotion.

Q Okay, Mr. Antiochos.
In your revised analvsis of the ccmponent cooling

water heat exchanger weze the supporits overstressed?

A Are you referring to before ox after the analysis?
Q You can answer hafore the analysis first,
A If ve modified something, that is indicative that

it was overstressed. And as it was modified, or actually is

being modified, the styesses are within allowables.

Q . Is it currently being modified?

A Yes, sir.

Q And can you describe that modification?

A In how much detail would you like to heve it?

Q Well can you just describe the modification,
please? B







A Basically the modification consists of reinforcing
the two supporis of the heat exchanger by adding braces in
beth horizontal: directions, which aze: going to relieve the.
Stresses on Lhe plpes that prev1ouslv were ove"stressedo

,S,H,e‘ N
o :,

Q Mro Antlochos, is Lhe structur al 1ntegri ty and
operability of safety valves required during and following )
a Hosgzi earxrthquake?

MR, NORTON: Excuse me, M3, Bowers., May I ask
what the term’'"safety valves” means in this question?
MRS° BOWERS° Poul& you identify, Mr, istovich?
| "MRo KRIQTOVICH° Category 1,
WITHESS ANTIOCHOS: Mr, Kiistowvich, could you
Please repéét the question go I understand it thorcughly?
MR, RRISTOVICH: Yes,
7 BY MR, KRISTOVICH:

Q For the wvalves in Table 7-5 tho rough 7=8 of the

Hosgri Report~~ Those are the valvas I'm refexring to,

A (Witness Anticches) Thexe are no valves in 7-5,
Q Okay. Well, themn, 7-6.

a .There are no valves in 7~6 either.

Q There are no valves in Table 7=5%

A 'No, sir,

Q 7-G?

A " No, sir,

Q 772

R
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A Yes,

Q 7-7A2

A " Yes, sir. |

Q 7-82‘ j

A Yes, Bir,

Q Okay. For the valves in those last three

tables is structural integrity and operability requi;ed
during and feollowing the Hosgri earthquakae?

MR, NORTON: Excqse me, Mrs. Bowers.

The problem I have with that question is, when
he says "requizred during tha Hosgri earthquake,® required
for safa shutdown? required for hot shutdown? required for
cold shutdown? required for operabllity? zegnired by regula=-
tions? reguirad by what? requirad Zfor what?

MRS, BOWERS: Mr, Rristovich, conlé you be more
specific? .

MR. RRISTOVICH: Yes,

MRS, BOWERS: And when you say Pduring the
earthquake,” aren't you taiking about seconds? “

MR, KRISTOVICH: VYes, Some of these valves have
to operate during an earthquake,

MR, NORTOMN: Is that testimony, HMr, Kristovich?

MR. KRISTOVICH: I think that statement is similar
to statemeﬁts you've made, whether you're statemangg vere

testimony or not.
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{Laughter)
Haven®t you wound down vet?
f-CLaughéér)'“
M:MR§°§BOWERS=' Can you break out the qugstion?
| MES. KRISTOVICH: I°11 try to. ‘
«. BY MR, KRISTOVICH:

Q Parhaps, Mr, Anticchea, it would be easier to
direct your attention to page 3~33 of SER=8, And-; can just
read %he relevant section to you,

MRS, BOWERS: ﬂhere are you, Mr, Kristovich?
R, KRISTOVICH: Supplement 8, 3-33;
MR, NORTCN: What paragzraph?
MR, KRISTOVICH: 6 and 7.,
" MR, NORTON: Thank you.
. BY MR, XRISTOVICH:

Q The. first line of 6 and 7 states "Submittal
of infoxmation concerning qualification documents for remiine
ing Valves*d;monstrating functional operability and updating.
Table 7=5 through 7-8 of Amendment 50,7

A (Witness Gormly) UWhat is the questiod;'
mr, Kriatoviﬁh?

Q i héven“t asked the question yet, -

Have you provided the deccumentation for

Valve 2351A as described in the sacond paragraph of Section-

] 6 and 7?
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A (Vitness Bsseiman) - It is notrcleasr to me at
this tima that that documentation has been. provided. I do
Know for ‘a-fact that® those analyses have been:completed,

Q And is that for each and every one of these

_,. N —...,, S -

‘ valves listed in that paragraph?

A That's correct,

Q So you doa’t know, then, whether the NRC zsview

.0f these items has been completed?

A - No, sixz, I‘don‘t:

Q‘ Dlrecting youv ati ention to page 2 of the written
testimony, lines 25 and 26, dces all thae auxiliaxy mechanical
equipnent that is addressed in youx testimony satisfy the
design requirements of the ASME code?

MR, NORTON: =xcuse me, Mr, Xristovich., In tezms
of that quaestion are you asking if that statement is true,
because I waén't sura by the words yvou used in your questione-
This is a longer quaesticn than the guestion and I wasn®¢ able
tp pick up vhethexr you wers just rephrasing that or asking
Something different; I'm scxsy.

- May I have the question xepesated or xaad back,
I was trying to read this at the same time the question was
being asked,

MRS, BOWERS: Can you xepesat the question oy
do you want the reporter to read it?

MR. KRISTOVICH: I can:epeat it.

- .
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BY MR, KRISTOVICH:

Q Does all the auxiliazy mechanical equipment thet

§ameny

-
. :
T

A ‘ (Witnesa Esselman) The current rnquirements of

the ASME code wera used with regard to the stress limits of

the auxiliary components foxr structural integrityo As was

v .
PGd

mentioned previously, tha ZBME ccde does not sp¢c5&y require=

mants for functional operability assuzance of an gctlve
fa;vg or pump., For those cages we have egééggéé the AsME
code nequirements by making the reguiremeni:s o ;;;; :esh,icnive
MR, NORTON: Excuse me, Mrs, Boé&fé;‘ May I ask
if the answer to the question iz Yes?
MRS, BOWERS: Can the witness f;;bg;dﬁo ¢hat?

-

;yR, KRISTOVICH: ~ Has he become a hoabila witness?’
(Lavghtex)
MR, NORTON: I%m not suve I undérstoéd“ihe quastior
or the answer., That’s what I’m trying to £ind Q;é.
WITNESS ESSELMAN: The question, if zacall

L4

f . i
correctly, was whether we met all of the requirvements of the

BY MR, KRISTOVICH:
tQ 0 oocdUxiliary. mechanical eguipmant that is 1isted
in this writiéan “cstinony.

A Was that an acocurata rastatament of the questicn?
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Q ¥Yag, Uot only thosa liswad bub that is addzesssd
da ¢his testimony.

a Tha dcsign codas that weres used Sor ihe valves

[ and’ pumps wera not the current edition of the ASME aode, Tha

codas tha ware used to dosign tha squipneal werd he cudes
éhat wara avallable at tha tima of %he procuramest,

- In dizact anawar €o your quastlcn t@@a, tha
ansyar woulid Da no. My stabamanis that I'va rRads in ¢hs

£irst respoase %0 your question wag that we did fake thoswo

'f‘ébrtioas of tha ccde ¢tha% applied ¢o stwass Llimits for

® s

boundary intagrity. In thosa casas whers wa had & 7walve
" which was. requirad 0 oparats, wa wara rore zesiTictiva in oux

chpice of criﬁeriag

L
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assurance of tha capability of tho valva to retoin ifs pragsusd
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values for those modes. .

- -, —— 2 h ame  vas

Q Directing vour attention «o vage 3 of

testimony,' at line 17, Mr. Anticchos, could veou describe
- " e R Ta . L T .t b e ‘. oo <

‘tlhie ‘on-site testing?’

"f—,‘ ® -

A (Witness Anticchos) Yesg, sir.

b gp Teee
e 1

n““g“’ e " . A\ E
Basically, it consists o

LY

foraad vibration of

B

certain equipment with various mezns. The mest cowmmen is

the application of excitation by the eceantric mass vibrator

and determination of the natural frequencias of vibration,

. the mode shapas of response, ard determination of damping

. - .
" 0 .

Q And how is this aceomplished?

A Which part of i¢?

Q Finding the damping wvolue in the modes.

A That could be a lengthy discussion, but I will

very briefly {:2ll you how.

The first thing that is done is to excite with
a proper maans the equipment, and ky strategically loeating
acceleromatexs on certain points ~f - the structurs you éan,
in varying the frequency of the excitation, you can detect
those points that have resonance.

Of course, we do not go to infinity, buit we j;st
search the region of thz spectzum that we are -- that is
significant for the analysis, usually between 2 and 33 or 35
hertz, sometimes a little kit highes:.

«

The mode shape determinaiion, when you reach

A A
A

et
by

O
A

N
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rescnance the structure shows some kind of signifiicant

dlsplucemen* at cerxta poxnts in stagaant or steel bOlntb,‘
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. o . N P Y v

ave «

or 1n othe; areas, and oy neving thc accglevome:e:s an

recording the response you can determine the way the shape

- @ °

of the strﬁcture deforms for that particular frequency.

Now, the third part, the cwsitical damping, is
determined by matgods that'are dascribed in eagineering
manuals or in codes like perhaps the IBEZE~344, and the
discussion of that is rather cumbezscme at this level, uiless
you.want. me to refexr to-formulas and methods of.determining-
the damping.

Q What is the level of excitaticn that’s used?

A Usually it is low, and the reason is that, first
of all it depends on the item you are going %o %a2s%. If vou
have a 200,000 pound heat exch;pgar vou apply different .
excitation. If you have a 300 pound small vessel, tank, or
valve, the sxcitation is sSmall.

Q How small?

A . Usually it night be of the oxder of betwaan, says
.Olfg.up to .3 g; even more., e have cases we have recoxded
up to.5 g, but for.very heavy items.

Q .5 or -.05?

A

Q .52

A .5, half a g.

-

0

M
.
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Q Thank you. How is the low excitation sufficient
to determine danping?

<

" - A" " Porhaps ‘goihg through all this enlightenment

MR}
E) ,: L

by your counael jcu havu rouna ouik: tnat agmp*ng lS a
fuﬁctlon of the ewclrataon. Iz 15 net a claarucutmcase.
Howeveyx, the experiwental data indicaie that when you have
low excitation usually vou measure Lower demping. And there

are mathematical ways te zxtrapolate and get f£rom thai small,

excitation, and ;ha‘damping you cbitain for ‘that execitation

what is the reasonable value of critical demping for

excitaticn which is much higher than the one vou pply on
the item. that you are going tc expect in the case of a

stroag earthquakza,

1]

Q Can you give an example of zboui how you go
from correlating low damping te high damping, the extrapola-
tion? What I'm asking is to describe the procedures.,

A One easy way is ko excite ¢he same item with
different values. For example, with .1 g, .2 g, .3 g,
scmething like that, and vou crewte a serles of damping
valﬁes—Versus excitation. and you plug these values on two
axes, which is damping versus excitation, and with mathemat-

ical means you can extrapolate thea cuzve.

Q Is this a lineal relationship?
A As far as I can tell, no, it is not.
Q Moving to page 3 of the written testimony. at

.
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wel 4
0 1 line‘s. 21 to 23 you ‘Skate:
) 2 "In a few cases, mathenaiical models tiers
< 3 C “rafined with information based on the e
b s lf' P e et exp?r»i??eﬁtal- data‘. i ’- o
; 54 : Cculé you list each and e;e:y caze vhera you
6 refined the ‘mathematical nodels?
7 A Really that is not ¢asy xight now, Lecanse I
. 8 den't have all the decuments with we. Bud I can lock very
9 briefly and I'1l give you one or {we eaxawples of now I did
10| it.
it Is that goiag to ke ancugh?
12 {Pause.)
% 13 If vou look on Table 7=5 --
14 0 Just a sacond, please.
15 Okay. ’ ’
i6 . A 'Table 7-5, vihich is the gsuvmmary of seiswmic
17 qualification of Class-l eguipment requized for following
18 Hosgri. evani, one item that the model of which was zefined
. 19 || based on the information obtained from the Lest is gﬁed
20 | number 4, the diesél generators; ;
21 ' 0 Can you describzs how the model was éefined?
22 A Yes. On that particular item, the assuwmption
\
: <:) 23 was that the hold-down bolts were prcoviding préctically
‘ﬂi 24 infinitely rigid attachment o the concrete flobr. nétually,
\;) és- it's a floor with an inch of plate, steel pla%ei And it
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‘particular item == very infinitely rigid connection.

seems that tnis assumption was not 100 pexgent accurate,

+hat the hold-down bolis really do not providza -- on that

.. .. We tested that item, and the mathematical model | |

=

we xun this assumption was giving wors xigid behavior.

However, the t=2st proved that due to this kind of assumption
that it was not corract, and the test data Qe chtained
enabled us to refine the mcdel by introducing some kind of
flexibility there, wéere pravicusly it was assumed
;nfin;tely r;gid. %nd it came to perfzct agreement with.
the test results. .

May I proceed now to the neunt itam?

Q Yes.

A Okay. 2Another item is number 10, again the sam2
reasonfthere-was this kind of slight discrepancy. It was
assumed that the tank, which is supported through -:a skirt
and flange with 326 bolis, it was really infinitely rigid,
which is ancther case. Aand we refined the mcdel in such a
way that it agrees with the test. And then we analyzed it
with thzs refined mathematical model, and we obitained
stresses that were balow allowables.

In both of these cases, the margin of safety
was so big that we didn’t have any trouble. The assumpiiocn
of rxigidity being made here, alihiough it didn't prove

accurate, didn't affect it. I mean we stayed below allcwabled

e am s a &m: = %
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even aféervwe‘introduced the reai constant inflexibility at
the base of the %z
Foe e BT probébly'haéé“cﬁe'o;.two mere, but ﬁnlgés'you‘
y wggt‘mg to look at qv papcrs X probably will not be able to
RN A N o -, XN : : .

a;ve you exact descx 1ptmons of Zzhe reasons wiay +thev did not

match.
But I recall those two.
Q Viiich two are those?
A Excuse me?
Q ‘VWnich two are those?
A- Which two are you zaferriag to?
Q

I thought you said there were cne ox two others
you c&ﬁld recall.,

A I might have, but I am not -- even if I menticned
the items it might not be -- I would have to stretch my
memory- to think what was the reason for not agreeing.

Q Okay. Well, vou don’t have to give us the
reason, but Just refexr us to thos
A All right. I'll give those.

{(Pause.)

The next item probably is number 18, thé component
coolant heat exchangex, which was one of the items that we
modifiéd._ I don't remember anything else right herxe.

Q Okay. When you state in line 21 of vnage 3, *in

a few cases,” approximately hcow many cases are you raferring

L * & s g e 4w

POV,

8 man rme
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t0?
A T would say three or feour. I mencionped aiready
ersiiin iR g 20 Antiochos, does this statement cn. lines 2%

é& 23 oni§~apply‘t5 the items in Tabie 7-5?

A There propably are one or two items in 7-§,. but
I can't xecall right now, Lecause there arxe aimost 4¢ of
them there, and it might be hard to give ycu aan znswer o
that. ‘

Q. . Were there items in the other tables in the
Hosgfi Repcrt that you reéerrea to eaxlier tais morniag?

A There might be. but X don’t rememper. %There are
so many items, really, it’s vexy hard to identify theuw.

Q I'd like o direct your attantion to page 6 of
the written testimony,.where vou have listed the items
tested on laboratory shiaker table.

Could yvou describe this procedura?

MR. NORTON: Excuse me, Mrs. Bcwers. I dida't
objact to the last line, but this infermaticn is all
contained in the Hosgri Report that was submitted to
Intervenors.a long time‘ago.

A aescriptian of ihe procsdure is thers.

Are we playving a game wheres we'xe supposed to
check his memory against the procedures listed in the Hosgri

Report, or what's the purpose ¢ this line of questioning?

e e L X o T S L .o e e o - s s o= e L e a0 13 memaemy 1

P

4 ww







wel 8

10

il

son

13

17

18

19

20

21

23

24

CRIFTLN 12 et \ " - W
SRS PR TN P Nown Y ‘a Sy

7635

The information is there in the losgri Repert,
obviously in far more detail than sowmecne can sit there and
remémber off the 'top of ‘their head.

I just don’t understand whau we're doxrg,(

¥ "Av\"‘ Y . Té

It

MRS. BOWERS° Y¥r. Rristovich?

MR, KRISTOVICH: Is that an obiection to ny
question to describe the shaker table procedurs

MR, NORTON: Yes, it is.

MRS. 30WERS: Does the Staff have --

MR, XRISTOVICH: I have a position.

MR, TOU#TELLOTTE: I assume the basis of {he
objection is that this line of guestioning is cumuiative and
repetitive and, therefore, shouvld not be allowed to
continue. .

My understanding is that a gquestion has baen
asked for an explanation to show that it isn’t cumulati ve
and repetitive, and I would tend to agree with that and
would be intsrested in an ezplanaiion, if there is cne,
and if there isn’t, then I think we should move cn to
something elée.

MRS. BOWERS: Mr., Norion, you have submiftted --—
your witnesses have me tted direct testimony. Now, are
you taking the position that whatever is in the Hosgri
Report need not be explained, or --

-

MR. NOETON: No. Noa, not at all. If there naeds

EECN
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to be an explanation, fine. But in the Hosgri Report, at

[ES
o

7.6.2, it's got laboratory testing, and starts explaining

-9 - 2P

in detail all’the tests,’
The testimony just says ithat there were items |

sy v

Y N

testéd on a laborat&ry”shaker table, and the description of
all that is right here.

I mean, I don't vnderstand vhy they want a
description of thz testing. Ncw, if +hey want Lo rezd the

description, and there's something in there that bcthers

them), or someth;pg,that doasn't make sense to them, or

o

something they don't understand ~- wvhatevar -~ then

guestions about that would seem proper.

But to ask the witness to say off ihe top of

his head what the testing was, wher iit’s all set forth in

N

great detail in:thé_record alreadyf:it seems cumulative.
I wean it's in the record, it:;-;n evidence.

MRS. BCWERS: Well, in other matters, when
guestions have come up there have been specific referesncasg
0 the Hosgri Report or the FSAR. The witnesses héve not --
of course they haven't had an opportunity in this particulaz
situation to give a raference to the Hosgri report. You
have.

MR. NORTON: Yes. You knocw, if the question were
asked, "Is that procedure described in the Hosgri Repo;t?"

"Yes, it is," and so con, that's all right.. But to have .

e
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him do it again, when it's all wriktten out here in great

detall, justz deesn't seem to accomplisih any purpcse.

‘i MRS, BOWERSY Well,'you'ma&e 2 point yesterday that'”

_ someone

.
> . . A - ¥
3 a, R N P Y 1]

reviewing the record - might nct get into the Hosgri

'Reéoft cr‘tée FSAR. So we think the witness can hriefly
,describe-ﬁhat the Shakexr takle is, so it will te a part of .
the transcript.
MR. KRISTOVICH: Thank you.
BY MR. XKRISTOVICH:
Q ;: y;._Antipchos,_cguld you'describe the Shaker table
test? |
A (Witness Antiochos) I could read it if vou counld
understand my accent.
{Laughter.)
Q We're merely interested in a brief explanation for
‘the recoxrd. You can just hit the high voints.

a Okay. Are you referring to the Shaker table

testing?
) Correct,
A 'Okay. I have witnessed this, and really can tell

you perhaps much more than time allows hersa.

X wili tell you this:

Basically it consists of the foilcwing: The item.
that is‘éoiﬁg to be tested is mounted on thes shaker table.

The shaker table is really a steel %table which could move in
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’ that resembles very closely o thp fleew :espopﬂu spegltrum

‘on the table, and it is instrumented with accelarcmeters
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two directions, one horizontal and one wveriical.

Y

The way that it moves on these directions is
controlled by electronic equipment which simulasd the -~
movement that creates, w*th proper controls, tha xesponse _

where the item is located.

The item is mounted as realistically as c0581b1e

in special lcocations that, either by experience or by

intuition, you feel this is a weak point or the point .it is.

going to respond most.

In addition to thak, ycu can pul strain gauvges

oxr other equipment, if vou wish, to measure styvesses. And
there is some kind of preliminary sﬁrge of the natural
frequencies of the item in one axis at a time. The
frequency of excitation sﬁarté[f;om, say, 2 hgétz agg goes
up to 35, very slowly, in a wav prescribed in the code, and

by observation of the responses from the acceierometers‘you

can tell if you have reached a resonance scmewhere in

between, and you record it.

Then you will take the item, oxr if the ¢able is
capable to have the other axis activated, yvou zepeat *ha*
on each particular axis, major axis, of the equipment, and

you recoxd the natural frequencies,

The sacond step after that is to subject the itenm
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in specific frequencies of vibration. We are still in the

one-axis domain. And you vibrate the tablz -~ I forgot Lo

‘tell you something basic, that the resonahice suxrge is done

LIS ¥4

on particular frequencies of interest with an input that is
going to create cn the table conditions simulating the
conditions that it is expected to.encounta2r cn the vlant.

After you have done the single-fxéquencv test per.
éxis, the third step is to subject the item inmbi-axial
excitgﬁion, which means one vertical and one horizontal, in .
such a way =-- full blast now. The codza allows, bafors yom
do that, to subject it to five OBE's beforz you apply the
full excitation level.

Then you will take the equipment in the other

... major axis and you repeat the bi-axial random test.

That is very briefly the way they test it.

And at the same time -~ excuse me, I forgot to
tell.fou this -~ the item, if it is supposed to act, for
exémple a valve, to open or close, during this kind of test
it is always opened and closed. The valve actuator, for
exampla, opens and closes the valve as if the valve was
called upon to function during shaking conditions.

Q What code were you referring to when you mentioned
five OBE’s?

A Excuse me., It's IEEE 344-1975 standard.

with very low excitation, but after that you apply excitationg .
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Q Did you gualify the equipment, then, to an IZES

standard? Hechanical eguipment?

'

PR st L e s min .. . & S . . .
‘A We just tested the items according to that.

.U+ Q,. .. Did you use actual plant equipment Ffor these shaker |

'i"c‘g,:;:‘f‘i,‘; . B R * - A N I PR PR ..., PR 1

table tests?
A Yes. In some cases we had sxtra compenents that

we tested that are not in the plant, but they are identical

items. ' .
Q i But the other items vou re*installéd in the piant?
A éxcuée mé? _; .
Q Were some cf the items vou tested reinstallied in
the plant?
y: Yes,
Q0  Which iéems?
A‘.,=.The;i%gmsﬂlisted under B-1l in the table.
Q Did vou verify before re-installing ithese items

that the shaker table test did not vrovide excess aging o

the equipment?

A Yes, sir. ‘
Q And how did you do that?
A The NRC Staff requested that we evaluate the aging

of the item, and the effect of the vibratory motion on the
two main steam safety valves. There is a procedure within the
ASME code which according to the stress levels you have reache

during the test and the duration of the test, actuallysthe'-~
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the actual aumber of cyclaes the items are subject to. Thexe
is a procedure that telis you if you have exceeded any limitcs

"that could impair the.intégrity'cf the iten.

o We did that on the request of the Staff, and we

. -

have sﬁbmitted informatién, and as far as I know, it is
aécepted.

Q How was aging sprcifically accounted for in the
Hosgri reanalysis for the auxiliary mechanical equipment?

A I-don't think that aéplies to the mechanical

equipment.
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MADELON 1 Q I thought you just said you provided information
25 mpbl '
. Flws 2 to the NRC on aging.
Il A Ve wént an extra mila, That'’s all. They asked,
3 . .4 |- and ve supplied the information. L | L
j 5 ' Q Well, Mr. Antiochos, correct me if I°m wrongs
! 6 - Did you not, then, account for aging in the
- 7 Hosgri analysis of the auxiliary mechanical equipment?
. -8 a That is not a reguirement,
i ol - Q Well, that's not an answer to the question I
1 10 || asked.
RS MR, NORTON: Excuse e, Mrs. Bowers.
12 Based on the answer to the question that was
: Q!!} 13 asked,‘the question is lrrelevant iff it’s not a requirements.
i . .
14. If thexe's no requixement under the regulations, Rég Guides,

15 Standard Review.Plans or anything else, then it®s not rele~-

PUIPF ST . UG

16 vant,

17 MRS, BOWERS: Well, I ¢hink I asgked a guestion
: 18 Yesterday about what equipment was there a requirement for
!

19 aging., 'Znd it may have been a panel prior to this panel, but

20 consiséing of gome of the same members, &nd it was explained
2,' that it was required only for the IEEE, |
) 22 But there was some testimony about giving informaze
{ <;j 23 tion to NRC on aging, as I recall.
@]i 24 WITNESS ANTIOCHOS: Yes, Mrs. Bowers,
: \_) 25 MRS, BOWERS: And I think that’s what Mr,
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ristovich' is trying to find out about.
MR, NORTON: No, I°m afraid that wasn®t his
question at all, Mrs. Bowexrs, g
. .... . MR. RRISTOVICH: I was asking an additional ques=-

;iono
MRS, BOWERS: Your question was is it required?
MR, KRISTOVICH: No.
The question was: Hcw vias aging accounted for

in the Hosgri reanalysis of the  auxiliary mechanical eguip-

. ment..

QR. NPRQON: The cbjection was it's not relevant
because it’s not required, as stated by the witness. The
question is not relevant. There is no reguirement at all.

MR, RKRISTOVICH: Where does it say in the regulaw
tions it's not required? ‘

MR, NORTCN: Well, I think one does not do every~
thing in the world that the zegulationg say is not == that
the requlations are quiet about., I think that one does what
the regulations require to be done.

MRS, BOWERS: Does the Staff have a position on
thisg?

MR. TOURTELLCTTE: I guess I°Q like &o know wherxre
in the regulaticns it is requized., If there is a basis for

it, then I think Mr, Xristovich can state his quaestion in

terms of a specified regulation,







—t ¥

e o
Aty i .52 L W g

R R T

. mb— -

-

e e s
.

C

10
11
12
13
14

15

16

17

18 |}

19

20

21

22

23

R

3

7644

MRS, BOWERS: Could you identify, Mr, Kristovich,
the requirement in the regulaticng?
‘MR, KRISTOVICH: One moment, please.

... tPause,)
M NN e T

(IRt

. RIT

R

”MR. ﬁohmon: Mr3, Bowers, ©oO pfoceed al&ng, I
think the witnesses can probably answer the guestion, It®s
not required; there?’s no place in the regulations that it is,
I think the witnesses can answer the guestion

anyway. So I think to speed things up, I think we should

_3llow == I think it's Mz, Gormly who'z got the miczophone in

his hands, or Mr. Esselman, I can't tell which =« {o proceed
to answer the'question so we can speed things along, because
they're reading the requlaticns. I°m afraid they’re going to
read.a long ‘time before they £ind anything.

. (DLaughter.)

MRS, BOWERS: You're withdrawing your objection?

MR, NORTCN: Yes,

WITNESS GORMLY: I°Q be always happy %o pass the
mike to Dr. Esselman,

I might add, just maybe bacause Mrs, Bowers has
asked this question, that wa’re having a little problem as
Wechanical engineers with some people using a term “aging®
waich is coming out of an IEEE or an electrical code, It is
bothering me a little because the implication is that the

effect of life or duty cycles on our equipment has not been
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considered, and that is not the caaec. And each of ouy
witnesses who have ‘discussed gqualifying things to the code ==

the consideration ' of service 1ife is considered in the

. design of mechanical equipment. But the term "aging” is

inépp;oériate and we don't undexrstand it as it appiieé to
mechanical equipment. That?s basically ¢he problem,

MRS, BOWERS: Well, but the specific question is
is there a requirement in the regulations,

WITNESS GORMLY: To ny knowladge there is no
xeqdiremgnt_in the reguiation to evaluate mechanical cquipe
ment for aging,

BY MR, XRISTOVICHs

Q Does mechanical equiprent agas?

A (Witness Gormly{ I think I sajld yesterday it
ages like I do,.yesS. But in the term you‘re using it == we
don’t understand the texm,

Do you undexrstand, Mr, RKriztovich, we design our

equipnent for service Jife, for t¢he life of the plant. We

take into consideration sexwvice life, and our codes Yeguire
it.
And T think Dx, Esselman and Mr., Antiochos can

enlarge on how the codes do indeed take into effect such
things as repetitive cycles and the zast of it that we expact
during the life of the piant.

-\ (Witness Antiochos) Mrs. Bowezrs, may I add

B L P - ] B P R R PETR .« s x v ey, . = e
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so;ething on this, just because we piromise too maiy things
that we don't deliver.
(Laughter,)
. , The mechanical equipment, one of the majoxr
problems ﬁsualiy:is the coxrosion, and the ASME code takes
inzo account the fact that things corrode, for exanmnie, When
you design a tank and it iz new vou have extra thickness of
Wwalls to take into accou;t this xind o2 degradation of the
waterial.
..S0 in a dirxect way I think the aging is taken

care of.' aAnd, of course, 1if the marsrial is mcre'exoﬁic,
if it is stainless steel ;r an alloy stesl o sonething that

doesn't corrode, we have one more reason not £0 wozrzry about

ito But for those cazés that thexe is something, that

. something can degrade, by that time we take cara of it.

In the meantimez, of courze, the enginesrs
will age moxe than the degradaticn of the equipment,
(Laughter.,)
Q Well, Mr., Antiochos, could you amplify a 1ittle

moxe on how you take into consideration service 1ife of the

equipment? -
A Dr. Esselman would like to respond ¢o &hat,
A (Witness Esselman) The additicnal evaluvation

which was performed for the Staff on this item that was tested

wag the fatigue analysis that calculated the damage or usage

- wme
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factor that was induced in the component brcavss of the

e
g
&

2 )| additional testing that was dcne on it.

w,

The codes as they were developed take into

_ 41 vnaccount the service lx.i:e of the compont.nto The ASME boiler

(S I R

Cona 4 CPnd

and pressure vessel code dénes this and it does 1t differenitly

. G 7 for different classes of componenta.

i 7 Foxr instance, class 1 components in ithe primany
1 8 system, specific fatigue analyses are performed for the cycles
. 9 that would occur, both seismic and operating type transients
4 1dntlithat would occur over the life of the plant.

TR For this &ype of awxklliary mechanical equipmant
é 12 " the stress limits in the code are sst a2t a point suwch that ’
| q!.) 13f“" fat;gne is not :equired €0 ke consldered or evaluated

14 specifically or explicitly, but it is inherently inciuded

15 i in.the wngthe:code sats. up ?he 3tress allowables and the
16" Way youn combine stxesses and the vay you limit the stresses

17 in t¢he component.

i 18 A (Witness Gormly) I think the summary, Mz,
% . 19 " Kristovich, is the way we understand aging, aging was censidezs
k 20 ed, |
21 (Pauvsc. )
a 22 = MRS, BO%ERSE' My, Kristovich, do you have con=
< 23 siderable more examination?
= 24 We're thinking in terms of the midrmo;ning break.
‘E!) o5 MR , RRISTOVICH: Right.
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_ be a bad time for a break,

‘;may be a iittle more faniliar with that code,

xqs it somehow or other appears in some new code, some *74 or
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Actually this would be a éoo& tima for a brzak.

MRS, BOWERS: I never heard anycne say 1t would

... {Laughter.) ,
MRso BOWERS: Ten minutes, then,
(Recess.) f
MRS, BOWERS: Are you ready Lo continue, Mr.
Kristovich?
MR. KRISTOVICH: Yes,
. BY MR, RRISTOVICE:
Q  Mr., Gormly, I would just iike a litsie ciavificas
tion.
How i8 aging foxr alectyrical equipmant diffexent:
from gervice life for mechanical eqguipment?

-, A . (Witness Gormly) Mr, Kristovich, I'm xeally not
an expert on ccdes vhich aze not applicable *o this plant.
And I believe that the word ®aging® i3 some new vexsion of
some code vhich is not a raquirement on this plant,.

There 13 going to be a latexr panel of pecpla that
Butt I believe you'ra talking about the word “aging?
*75 version of IERE 323,

IEEE 323 1971 is t¢he code or the standazd that

wa are requived to meet,
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MR, KRISTOVICH: No further questions.
MR5, BOWERS: Mxr. Tourtellotte?
" BY MR; TOURTELLOTTES ;
Q . Dr. ?gsg%gan, eg;}ier Mo Kristoyich vas agking
éo;;éuestiona about‘ceréain tests, specifically with rafereace

to the SER, to a pazagraph in the SER., He asked abeut whether

or'not PGSE had met alil ASME Code zequizraments for auxiliazy

the way I undexstood wha® haoppened because it wad not cleax
to nme, "
it secems lika you £izst ansvered him that wou
met the code in everxy xespact or did something batiexr., Then
the second time arcund on whai I thought was the game question)
you answered that no code exilstad with refersncs Lo cerzain
itqmsuat gpQ_5§g;nQing“whq9.t@eiplant was designed, andé Lo s
thexafores the anéwax to hisz questica would be no, that you
didn't meet all of the requirenents.

And then you also said that in some cases you
met iz, and in some cases you did more than was zequized.
s; I guess I'm a little confusad about what all thaf exchanga

was, and I thought maybe we could give a betier elaboraticn

or understanding about esactly what are we talking about when

really necessary to ensure the plant?’s safety, ox are thezs

certain parts of the code which are vaally more safety related

o ermauss

Ve
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than others?
oA (Witness Esselman) The ASME code is used geveral
times in the process of designing end qualifying a compos

neng,. . In designing o .component the ASME has =~ the ASME code

has puyles for, for instance, the shapa of the component oxr

the wall thickness of ¢the componeni.
The curzant requiremsnts in the ASHE code, that
would ke the 1978 version of the ASHE Doiler Pressure Vessel -

Code, was nct available whan we pexformed those functicns on

nent,

My pravious angwer was %hag the 1978 version of
the code, since it was not in existence in 1968 or 1978, was
net used, However, we did use Rz applicadbis codes that waze
available at the tiﬁa, -In.some cases .this was' the ASME code,
in others it was the Pump and Valve Code, =t catera,

The gecond way in which you wéuld uge the ASME
Boiler and Pressure Vessel Code in the sequenca of events
that occurs on a component is in qualifying that component
for  offnormal events, such as the seisnmic Eonditiona that
we're discussing hexa,

In the svaluvation of the Hesgri earthquake, which
was done in tbe 1978 time period, we used the code requizements
fiom the most currently available code in that evalnation.

My answer was no, wa did not meat all the requirerents of the
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current code, as when goma of the sSteps ware taken the current

code was aot available.

Howaver, in porforming the Hosgni evaluation we

did. meet all of the cuvrrent. requixements of ‘the ccda foxz, the |.

evaluation., In particﬁlar, that wag thé'étzess limitn.
Q Thexa®s a statemendt in the SE#, Supplemeng nuxbkar
73=65,! Pavagraph 3.9.3,7 ==
. D MRS, BOWERS: Wouid you run Zhroungh that again?
BY MR, YTOURTELLCYTLS
Q. And thatis the fourzh paragraph =-
MPS, BOWERS: Well, knt what page?
¥R, TOURTELLOTTE: SEpplément 73=83 iz ¢he praga.
MRS, BOWERS: Okay.

8Y MR, TCURTELLOUITE:

MR, NORTCN: Encuse ma. ‘

It’s also quoied in the teostiwmony, at ths bottaom

:”*gf page 2 of iix, Anticches® testimony. for quick raference,

BY MR, TOURYELLCITE:

Q. Do you agrsa with that paragraph? ’
A (Witness Bsselman) Yas, 3iz..

-, Q. = -The fourth,paragraph says °For.ana1?§i€al —_— “ji?ﬁ‘
proceduragee— "l
A (Witnacs Anticchos) Eieuse me, could vou wait a
" minute?
(Pausa.)

“war
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MR. TOURTELLOTTE: WNo other gquestions,
EXAMINATION BY THE BOARD
"BY MRS, BOWERS:
C gy ., F have a question that goes to what was really a
‘7§erie§ cf éuestions ;nd anéwerz betwesn Mr, Xzigtovich and
the paneli And it may well be that there was an explanation.
i But the questionez I'm concerned about to make
sure that the record is ezxplici{, tha panel was askad a
number of times if the OBE was limiting foxr caziain ltems,
_And niew, cou;d you respond to exactiy whai is wmeant by the
tern "limiting®?
A (Witness Gormly) Mus, Dowers, I zeally &hink
that was Mr, Kristovich®s woxd., It wasan’t ours.

e Well, but you answared,

.. . A. Ve attempted to answer the.question by saying that|...

to our knowledge the DE stresses weze not gontrolling, ware

not controiling thisg,

The stress levals that we were getiing in the

.+ DEraffalysis “in ‘general’ to €he best of our knowledge,.the ¥ -

‘ panel’s knowledge ~= we kesp sceing that the Bosgri sitzssses
are controlling our design, I think wa°¥e answaring the
‘question in that context.

We Kkeep looking at things and saying No, ¢he moag
czitical stresges wetzs sseing ;za the mesule of Eosgri type

inputs we?re getting, not the old DE stresges that we 8&W.
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A {Witnesa Gangloff) I think there are probably

mpb12 1
21l two ways to consider the word ®limiting®, at lsast in the

3 context of lLimiting a design.

40, . ... . .one way to look at it would be is the configuras

5" tion of the item determined by the calculation in guestion?

6 ||~ In otherx wozds, doas the OBE or gome other condiiion detere
7 || mine the size, shape, strangth, whatever, of the ltem. Zud
8 I think our answazr was noj in all these cases, no, that wasn®t

9'|| the thing that determined what slze it was.

10‘} . . .The other way is is it a linit¢ on the design?
11 i, And the answer to that, of course, is yes, Ve have to m2et

12'|]" that limit and many ctheyr limits, We have several condiiions
33,“ for which we have %o show satisfactory zesults, and the CS8
14 iz a limit in that sensa, It has £o ke satisfied,

T | But-it didn’t govern the configuration, in other

]
16 words. Now that’s anothex way of saying ‘which event brought

17 || you closest to your 1limit®, and 7 gquese that’s what Mz.

18 || Gormly was talking about, The Hosgri.in all the cagses that

2L el 199 wefverlooked at. hera;: ringa-you tha' closest £o- your: Timitde - [i<:

20. 1| MRS, BOWERS:s The Boaxd has no further questions,
21 MR. NORTONs I have just a I

22 : REDIRECT EXAMINAPION

23 If BY MR, NORZONg

24| Q You ée;e asked quastions about the “astimony on

25 || page 1, line 22, vhere it says: ’
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“Stress limits and other asscciated
criteria were ‘selacted to meet ox.oncead

. 1§7B'requizements;“

~f.:fa~gwn;au You vere agked a fow questions about that,.

Let me ask vou this, sither iz, Antiechos oz
Dr, Eszseiman or both:.

. Wexe the ;txaas iimits and other asasociated
critefia selected to meet or escuad all appllicable regquirse
ments, whethex éhey ba 1978 oxr 1971 ox 1974, in othar woxds,
whatever was applicable at the time?

As the Board iz well aware, there was a great
deal of digcussion about wiat was applicable Sox ¢his plant:
and what I'm zeally asking isg:

This sentencs doesn’t meot thad you didan’s mset

.other.-applicable requiremsnts, is that corzect?

A (Witness Beselman} That’s corract.,
Q All right.

Now, Mz, Anticochos, there were two bieces of

- eqiipment’ you' identifiad in- tho tables, Table § and Sa, that |

an COBE analysis was not done pex se, Iéemﬂnumber 6 in Table
7.5, which was the djesel generators fuel oil priming tank,

"y " Can vou tell the Boazd which event controls in

" that situation?

A {(Vitness Anticchos) Bofoxe I answer the question,

I should point out that this item was introduced to ouz

I R L IR e s » - o marn . .
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@ mpb14 1 systems after the word "Hosgxi® was introduced to our vocabe=

2 nlary,
3 Q In othes words, the fuel oil éz::‘.ming tank ;!idn% '
4 . _e?_gﬂj,gg ja’.tg'tlrxe tins, 9:% g_:hg oz, analysis, is that cogxwsect? .

5;‘ o A " Correct., &

5 Q All zighé,

7| And it was iniroduced after the Hosgri analysis

8' i was started, is that correce?

9 | A Correct, for reasora independeni of ¢he gaismic

10 qualification. It doesn’t have anything to do with Hosgri,

11 It was not intrcduced baczuse of Hosgzi.
i2 Q It was introduced for other reagons?
{\D) 13 | , A For other weasons.
14 | | Q All right.
15 .. 42nd = Hosgri analysis was done on i¢?
i6 A Yes, six,
17 | Q  All right.
‘ 18 Now, would a DE or an ORE analvsis be & limiting
TR i-) " lcondition.vid-<a=vis the Hosgri analyais? ¢ -
20" A No, sir, the KHosgri is the limiting,
2l v @ ALl right.
o9 i ' 2nd vhat do vou bage that opinicn on?
Q 23 i A The' reason is that this item, since wa are in the
: 24 I post=Hosgri, we designed averything in such a way that it
Q) 25 I meets the Hosgri critevia, firat.
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Secéndly is that the item, per sc, as it i3 designe

ed and installed, is a rigid item, which means thai: there ia

no ‘effect on the analysis by wheze the item is «= by the

rigidzty of the itam, which is ve*y hzgh.. Which means, again, .

P .
R | BERPPR S } - -
"

that the 7 5 e the °75g eazthqua}e is by far higher than the
.Zg originally stipulated,
Q :All right,
Now t¢he nestt item wac fxom Table 757, item 2, whidl
is the auvxiliary feedwater pump metor,
] The sama 8arxes of queatione, of coursa, fozr chat
item, which event ccntzols ana vhy?

A Again, in this case the Hosgri event controls
bescauze the item, as you can Ses from the %able, is a zigid
item, from the frequancies. And the strees lovels of the
motgr‘pqari?g -‘that is the mosgt stressad pax:. -~ ig much
lewer ;n the case oé the CRE.

Q All righto

Dr, Esgelman, I believe vaesterday thak you tastie

;_fgggdteomeyh@ngfabogtpgggWQB.hertzywwhich:isﬁwpatfis,ziatadm

for the diesel genarator fual oil pziming tank, and the 37

hextz, which is auxiliary fsedwater, as <o why the Heasgri

would control vig-~a=-vis the OBERE,.

Could you anplify cn that again tecday in zelaticne|

ship %o these two items we just talked about?

A {(Witness Esselnsn) Yes, sir.

4
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Fcr a piece of equipment which has a freguency

which is greater than 33 hextz, the component is colizidezed

rigid, there is no amplificaticn within the compénent, and

‘thorefore damping-does not. have an effack. In .. fiexible .

*component the dampiﬁg digferences batwoen CRE and ¢he Hosgri

earthquake in some cases would make the zxeolative accelerations

smallesr,

Por a xigid component ¢his iz net as aignisieant .

becauze the damping does not have any affect.

Q

Then would you agzee with My, Antiodhos that these:.

twe items, that the Hosgri event would ke ccntvolling?

A

Q

" “exzcused.

‘" (Pause.) .

Yes, sirx, I would agxee wizh thak.
All righto

MR, NORTONs That®s all I have, Mrs, Boweys,

.. MRS, BOWERS: Mpr, Rristovich? -

MR. RRISTOVICZ: Nn fuwthe questions,
MRS, BCWERS: Hr. Tourtellotitz?

MR, TOURTELLOTTE: Cne momonke

~

Tt e
. '

MR, TOURTELLOZTE: No guastions,
MRS. BOWERS: The Board has no farthes questions.-

MR, NORTON: We wenld agk that My, Anzicchos be

L YYY

And we would like te eall My, Bacher, wilo was

sworn ~= waz it the day bafore yestesday when Sie swore all

L R
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Q
‘those witnesses? It was either the day before yesterday ==

yesterday morning, ckay.

" {The pancl excuscd.)

* —

- Whereupea, |

R

d, JAIES GORMLY,

THOMAS C, ESSRLIMAN,

WILMER C, GANGLOFF,

and

RICHARD B, BACYUER
resumed the stand as witnesses on behalf of the Applicant, and
having beeh praviously duly sworn, were examined and testified
fuzrther a8 follows:s ‘

DIRECT BXAMINATION
8Y MR, NORTONs
Q .. Mr. Bacher, you. xevieswed your professional »

o
H

Gualifications and thoy aro trus and corxrect copizs ¢hat

" have heen placed in avidencs, iz that corzact?

A (Witness Bachay) Yas, they ara.

Dz, Esselman, would vou now summazrize the writtan

' "testimony on Class 1 Piping systams =- cor Cther Class 1

" Piping Systems, I shomnld say.

A (Witness Esselman) This testimony"praﬁarad by
Mz, Bacher and nmyself descxiltes ¢he analysigs o piéing other

than the reactor coolant system, which wa covazed in eariier
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testimony.

The testimony describes the piping that is ineliude

ed and describes the codes and analyses that wese peszformed

..to evaluate-that piping.. The testimony describes the zesponsa| .

' speétéa that ware used in the ewvalunation of the piping, and it

concludeé that as a pesult of the analyses perdJormed that the
other piping, that is piping other than the géactcrcooling
loop, is adequate for the Hosgri even: and will zefain its

stuctural integrizy.

A0 I S
.

2T . MR, NORTONz Mras., Bowars, at this cime wa'd ask

‘thﬁé the preparsd testimony of Dz, Esseiman and Mx, Bachor

" be placed in the zacoxd ag though zsad,

WITNESS ESSELMAN: We have tWo correciicns.

MR, NORTON: GCh, excuge me. I forgot %0 ask for

{f the corrections. . . ) . i

= MRS, BOWERS:s Right, e
WITNESS ESSELMAN: Ca page 2, lihs 24, thevs iz
a Eomma aftor the word "fual® which should ke desletwd. I
should' read:"the "spont’ fual pool cooling systems®,” -
" And on page 7, line 2, the word °éppﬁo¥imatoly“
should be replaced with ®at least®, That will read:
' "At least 900 or 5000 piping supports have
been or are being medified,®

MR, NORTCH: Mrs, Bowors, we would ncw ask thad

Li‘phis testimony be placed in the record as though read.
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MRS, BOITERS: Mxr, Norton, if you don?t asgk i,

Mz, Rristovich will:

and I think

inserted?

inserted in

- r?

Doaz the entire panei adopt this testimony?
MR.. NORTON: Mrs. Bowexs has already asked it.
theiwitnessas'azé assenting,

WITNESS GORMLY: Yes,

WITNESS GANGLOFF: Yes.

MRS, BCWERS: Any objection to {he testimeny being

MR, RRISTOVICH:. NoO cbijsction.
MRS, BOWERS: Mr, Tourtellolie?
MR, TOURTEBILOTITEs N0,

MRS, BOWERS: %Well, the testimeny will be physically

the transcript as if zead.

{The.testimony on Other Piping Systems

followss)
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TESTIMONY OF
RICHARD E. BACHER
3 AND %
THOMAS C. ESSELMAN
ON BEHALF OF
». PACIFIC GAS: AND. ELECTRIC COMPANY
DECEMBER 4, 1978
DOCKET NOs. 50-275, 50-323

OTHER PIPING $YSTEMS

The purpose of this testimony is to briefly sum-
marize the content and extent of the work performed by
Pacific Gas and Electric Company and Westinghouse Corporation
to qualify thejpiping‘sygpems in the Diablo Canyon plant.
This £estimony will - cover all necessary piping except for
the reactor coolant loop piping which was the subject of
previous testimony presented by Dr. Esselman.

These piping systems in the Diablo Canyon plant
are designed to meet all the appropriate requirements of 10
C:F.R. Part 50, 10 C.F.R. Part 100, and the applicable
related codes and standards.

The piping systems at Diablo Canyon that were
evaluated and qualified for the Hosgri event can be classified
into, four categories: .

¢

Steam Cycle - Those piping systems that deliver

water to the steam generators and then carry the steam to
the turbine. It is that piping necessary to operate the
turbine (Condensate, Feedwateri Main Steam, Reheat Stean,
Extraction Steam, Heater Drains, Make-up and Clean-up, Salt

Water for cooling, Auxiliary Steam--all of which are part of

R e Rl
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the traditional steam cycle). They are mostly Design Class II
and are common to any power plant.

Reactor Operation - Those piping systems that are

used: to--control the: operation of the reactor during normal
operation (Pressure Relief Piping, Residual Heat Removal,
Chemical Volume and Control, Charging, Resistance Temperature
Detectors). These are integrated with the various emergency
systems used to shut down the reactor (Safety Injection,
Boron Injection, Accumulators, Relief Valve Piping).

Reactor Auxiliaries - The secondary, or auxiliary

"lpiping syétéms,“that b}ovide heat sinks to the reactor

systems (Component Cooling Water, Containment Spray, Make-up
Water, Auxiliary Feedwater, Auxiliary Steam).

The Reactor Operation and Reactor Auxiliaries
systems are Design Class I Systems with the exception of
portions of the makeﬁpg water system. These were originally
classified as Design Class II, but its design and analysis
has been upgraded-to Design Class I. Thus, a much larger

source of water in a seismically qualified piping system is

provided to assure long-term cooldown capap;litieg for the

A LU
.

reactor.

Other Piping Systems -~ The other piping systems

that were included in the qualification evaluation are Spent
Fuel, Pool Cooling Systems piping, fire system piping,

Containment Hydrogen Purge piping and the Radwaste piping.

et - s T < eromes  —amom xo
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The design class and code class delineation of the

- specific pieces' of equipment and its associated piping is

shown in the equlpment tabulations in the FSAR, Chapter 3.2.
R The,selsmlc analy51s for the Reactor Coolant
System Branch Piping was performed by Westinghouse from data
supplied by PGandE. The remaining analyses were done by
PGandE.

The evaluation of the piping is performed per the
requirements of the ANSI B3l.l code entitled, "“Power Piping".
Th? piping system must meet'th? Equation 11 of B3l.1, i.e.,
that sustained!loadnbending stress plus longitudinal pressure
stress shall be less than or equal to the code allowable
stresses at maximum operating temperature. Generally, the
dead load bending stresses are kept below 1500 psi per the
recommendation of B31l.1l. Thus, excessive sag between the
supports is. prevented and a considerable margin remains to
allow for other loading conditions. Furthermore, all piping
subjected to thermal expansion and/or differential anchor

movements will meet the requirements of Equation 13 of B31l.1l

-||. which establishes .that the expansion.of the piping: caused by -

temperature changes plus any differential terminal point
movements (such as connections to equipment ox buildings) be

less than or equal to the allowable stress range, SA. SA is
defined in Equatlon 1l of B31.1.
The allowable piping stresses for seismic design

are shown in equation form in Chapter 8 of the Hosgri Report.
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An allowable is established for each earthquake intensity
euch that the sum of the primary stresses (dead load, pressure
and seismic) are less than or equal to a factor, k, times
Sh' the*allowaﬁle'stress.at maximum temperature per B3l.1,
Appendix A, for the material involwved. The value of Sh is
the lesser of 25% of the ultimate strength, or 67% of the
yield strength. The k factor is 2.4 for the Hosgri event.
The Hosgri evaluation required reanalysis with a
whole new set of response spectra. The spectra used in the
analyses were developed from the spectra in Chapter 4 of the
Hosgri Repert in the menner shown in Figure 8-2 of the
Hosgri Amendment: The damping used is tabulated in Table
5-1 of the Hosgri Report.
Dead load analysis can be done either by simplified

techniques or by detailed computer analysis. The objective

is to assign support locations on the piping that supports.

the pipe for all sustained loads and are located in an
accessible area for construction.

Parallel with this work, the thermal expansion

ana1y51s 1s used to determlne the flex1b111ty requlrements,

anchor locatlons, and whether rigid or spring supports
should be used to control the dead load. The analysis
techniques used are generally by detailed computer analysis.

PGandE has used techniques identical to those used on Diablo

5 TH T eEYPE MRS TTITMT S R eI RT R AR W R 9 T S s §Arpl £ woergw 2
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Canyon for dead load and thermal analysis on approximately
20 power generating units. Experience has shown reliable

results.

s - s
MR AL

« 7 Séiémichhnhlyses have been accomplished by one of
two methods: either by detailed computer analysis or by a
"rigid" free span spacing criteria. Chapter 3.7 of the FSAR
and Chapter 8 of the ' Hosgri Amendment describe in detail how
each technique is used.

The computer analysis is a modal superposition
spgctral analysis involving both the horizontal and vertical
éesponse séectra. Hosgri response spectra are applied along
the North-South and East-West directions. A description of
the computer”programs used: in the Hosgri analysis is found
in Chapter 8 of the Hosgri Report.

The alternate analysis technique is a span length

* method. based-on the size of the pipe involved. Chapter 8 of

the Hosgri Report describes that for each run of pipe,
supports are plaééd at a distance which will generate a
natural frequency of the pipe between supports at 15 Hertz,
é;‘@iggg:. ?pis Feqhn?qpe was used forﬂpiping whose . .
temperatures will not exceed 200 degrees Fahrenheit at
diameters up to 6 inches. The supports themselves are

arranged so that: (a) lateral translation of the pipe at

each support is fixed, (b) each length longer than one- span

is fixed axially, and (c) concentrated loads (such as valves)

are supported directly. Consequently, the response of the

-
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piping to seismic excitement will be well within the
allowables prescribed by the Codes without requiring

detailed seismic analysis. The parameters used for this

‘spacing ‘criteria were checked ‘against the Hosgri spectra by

making several detailed computer models of actual plant
piping and supports. The piping stress levels and support
loads were found to be significantly lower than the predicted
stresses and loads used for design purposes. Piping systems
designed by this method were, therefore, adequate for the
seismic loads.

-

A major step for piping design is the execution of

detailed design of the component supports. Component supports

can be segregated into categories: springs, snubbers,
constant supports, rigids, and anchors. Their use depends
upon the degrees of freedom that the engineer intends to
control.  Standard supports are used wherever possible to
reduce specialized design.

The stress criteria described were utilized in the

analysis of piping systems. The complete results of these

] Ho§gri analyses are tabulated in, Chapter 8 of the Hosgqi

Report as a comparison of the Hosgri pipe stress to the
available seismic allowable. Table 8-3 of the Hosgri Report

verifies that the Hosgri calculated pipe stresses are all

.lower than the. code allowable stresses. Substantial

modifications were required in the supports of the piping

systems to accomplish a satisfactory stress state. The

-
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modifications are documented in Chapters 8 and 13 of the

* Hosgri Report: Approximately 900 of 5000 piping supports

have. been or are being modified.

T T I )
a0 fh S NG,

T ‘These{analyééé:haerverifieditﬁééipipiné sysfemé,
which are~;equired to maintain the reactor coolant pressure
boundary to shut down the plant, to maintain it in a safe
condition, or to mitigate the consequences of accidents will
be available to provide flow and will retain their pressure

integrity in case of a postulated seismic event.
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MR, NORTCN: The panel i3 available for cxosae

examinziion,
 CROSS=EXAMINATION
: BY 1., RRISTOVICH:
Q Okay, Mr, Bacher, dixmctinghQOQr atzention to

page 1, lines 14 to 17, you stade that these piping syatems

are designed to meet all the requirgments 'of 10 CFR 50 and

t’ 10 CFR 100, and the applicable related codes and standards.
‘ﬁ, First of all, what aze the applicable cedes and
- standarass

A (Witness Backer) B3L.1, AWSE 231.1. o

Q And what ave tho esppropriate reguirements you’ze

+  referring to?

MR, NORTON: Excuse me, Mrs. Bowars,
* The sentance gayss
¥.vothe appropriate zequirements of
- 10 CFR Par: 50, 10 CPR Pazrt 100,.07

Iz he asking him to go thzough thoge two sections

of' the codes and detail each and every raguirseent Trom the

cocda that is a requiramant?
MR. KRISTOVICH: Well, I°1i narrow it g0
BY MR, KRISTOVICH: '
Q What specific sections of 210 CFR Part 50 aze you
iafarring to here? -

A (Witness Szselman) Ropeat your question, Im
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S0TxY.
Q Which aprropriate sections of 19 CFR Parz S0
are you referring to?

. A There ave a variety of places whers requizrencnis

MK L

" apply to piping., One wouid be 10 CFR 56,553, which zequira

" o= which would spacify tho general codes. The Gen§231 Basicn

criteria would be nsed, 10 CFR Paxt 100 -specifics tchat

" systems must remaim integral in cxder 4o perform a shukdowm

fuhction, e: cetera,

Theze®s a vaviety of places,
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Q Mr, 3acher, what was the flocy xraspoass spaciya
that was usad?

B (Witaess Bachar} The £loor Logpeass gpackra iux

-*;aused:éassthe:one=thatnwarxeceivad fyom tha Blumg ‘ozxgaanizaticn..

Q 'And was that +hs one that had bean zadwgad fxom

1,15 peak'instrnmaneal accalexration &0 0.75 bﬁﬁéﬁﬁivg scaslaran

¢ion and then furthoer reducad for au effzct” and aann&ng?

MR, NORZON: HMrs. Bewars, evesy pamal hau bson

_ askad this questicn and svary pamol vefars 4o ¥he cnes thab

‘. wera supplied. Thaese.paopla are not seismolcgis¥s, Thay warae

supplied with a f£ficor raspomse gpactra ¢hat®s basa ideatifiad
as Chapter Four of 2ha Hosgzi Rapork.

Thega psople don’s ~= you kacw, they may hava sat

hera and hcard that it was ¢hig, thadt and <the ¢thar ¢thing

but they're hot axperts in that area and thoy don't Xnow
how that f£lcor rasponse spectra was darivad,

MRS, BOWERS: My, Kzxigtovich, do you want Lo

responrd to tha obaaction?

- ., - .
e, el .,..» ot " s . ‘e "ms .07 - s s e w, e

R iﬁv'

MR. msmovzcn. zao, I '&hink m.v:. Norton just

'_tastified and gava us ths answer,

MRS, BOWBRS: ARe you withdrawiag thé question.

MR, RRISTOVICH: No.
i

MRS, BOWERS: Wall tha objection is sustaired.

- Thess people have said it's aot withirn thaix exposrtisa.

MRo ERISTQVICH: I naver haaxd tha® from 4£his paael

3
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WRB/agblz .o MRS, BOVWERS: %Yhey said they woxe givas Che
2 informotion, They 4id nct develop 1t thenselves,
3. " ¥R, NORTON: 711 cbject iaswfficiont foundation | 1
- 4 -, and. let: Mr. Kristovich establ'isb’,;?.hat thasa psopla have- tha-..f. .
2, expartise %o establish a £loox responsa spestra if he thinks
2 ‘ha can, howaver, ¢thsy stipulake ehal thay cants,
1. MR, XRISTOVICH: Thoet’s nok aecegsary. Id's oaly
8 if they caunot amswar tie quasiien, if they donte hava 2Zhe |
. 9 kncwladge, thay can say ao. Thay do 2068 hoave S0 1ook €0 you
.  to have you tell us- they don’t knrow i, “hoy can tali us that
L and it would bs a lot quicker if thay Aid that, ™
12 MRS, BOWBRS: Well, go zhsad with your quastioning jon
3l but we corvalnly think it showid be belaf, "
14 BY MR, KRISTOVICH: ‘
' % Q - The quastion is a yas or no quasticn.
15 Do you remambar the quastica or do you want ms
17 to ropeat it?-
.18 A (Witress Cormly) Yes, I wish yould xagaat tba
" ‘.';'?9?‘ wy &u;; 8&{;’50 .xa‘\vy.,,"‘-a Co A s ... .....:‘._.:_ Cw e ,- R LS
‘20 Q Fina,
at. Mr., Pachar, was this £looxr rasponss gpackra the
2?‘ spactra that started out originmally a3 1,159 psak insirumentall
28l acceleration and was ther zeduced &o 0.75g effoctive accalaera=
- ticn anad then further xeducad foz tau affect and damping?
25 A (Witness Gommly) Lat me zarh hera a% this exmd
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of tha table and we will all a;swar 3T
So wa do ncé kncy aad we do not hava tha ezrazt;»a
to datarmixe Tthat. We ars given spactyra, thay ara 1isted in
"'We used the' appropriake
f£lcor spactra foé tha placa whera ¢tha analygsis i3 baing con=-
ducte&..
Q Thank you,.

Mr, Bacher, what damping values wara usad?

Oz My, Sssolman, do you have gscaathing Lo add

" to'Hr. Gormly's commant?

A {Witness Esselmen) I Shink My, Gormlyis gia

would apply. fox ¢he Test of &he panal.
Q Mr, Bacher?
A {Witnass Bacher) Inda=ad,
Q - Mr, Gengloff?
A (Witness Gangloff} I agras.
Q -= I don't want o leava you oul.
Q' Thank YOU . .
O et e Savin vaduss woma used 1a tna |

piping systams which your testimony addressas?

A (Witness Bacher) May I agsk for which eaxthquake?
Q ' Pox tnha safe ghuidown aazxithquaka.
A For tha Hosgri earthquaka, ws usad 2 parcant and

' 3 perzgan®, par Rag., Guida l.62.

Q Do you mgan 1l.51?

L L T == P L N T = . -
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A 1,681, I’m sorxry,
Q And whatt did you use Zor tha OBB analysis?
ﬁ Half parcent;
e .Q; “Jv.apd was that in -accordence with Reg. ‘Guide 1.612 °
A  No, it’s far lass.
A (Witress Gormly) %hat’s S0 na:can& of Rz2g., Guids
allowabla. And I think 25 pexcaai, isan’i i, Rich, for

pibing cvar 12?

Ya uzed ha1A pazcent all ¢he way {hroughk, is ¢hat

coxrect?

a Witnasg Bachox) Yss.

2 {(Witness Cormly) So it is 30 peprcant, 25 parcent
of alicwabla Rage. Guida damping,

Q Hr. Bacher, how wars the geismic stressas combiaed
‘with normal operating loads and strassas? e

A (Witness Bachaw) The saisnic stvresses, as thay'ze

- conbined, are dessczibaed ia ¢he Sastimony, nam&ly that: tha

dead load st*ass plus tha pzaSSLra s&xess a 3 ths scismac

"lv"s('-' AL ," o N"':.':-‘#\'.. 50 Je 3 f YRR . ,_\l.t ,'th_:._g, PR

" geress’ are added zogathar absoludaly and uhan they axa com=
" pared ©o an aliowabla.

Q I3 ¢this mathod for combining loads in accoxdance

hiE with Rag, Guide 1.92?

MR, TCURTZELLOTTE: IX°l11 chiect to that quastion,

> bacausa it’s not xveally ralevont. 1.92 dohsd't.haya anything

©o do with tha subject matber at all, )

) .
e AR A A s (LA R
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MRS, BOWERS: Mz, Kyisitovich?
MR, KRISTOVICH: I ravan®ys heard a raasen yab
wny it doasn®t have anything to do with tha subjecht mazisz.
h " MRS, 'BOWERS:" Wall could you t2ll us why it doss?
MR, KRiSTOVICB: I thisk $hat's what thoe oupsrt:
‘witnesses ara hare Zov.
MR, NORTON: Mrs, Bowars, thare’s au objection

pending and My, Kyristovichls maznos of handling objactionsu-w:

i3 %0 let tha wzﬁaass answar the quastion zad thag'il eomshow e

téka cara of thé dbjoction. Thus i: dossa’Z mAkd a very good
ruling on the objecéion.

MR, RRISTCVICHE: Ilivs, Bowars, M, N?rton objects
bacausa it’s not relmvant because it has acthing €0 do with
this. I say it i3 relavani hecause it has scmzithiang 4o do
MRS, BCWERS: I uhinx Mr, Tourtallobis objociad.
MR, RRISTOVICH: Excusa nra,

.MRSo BOWERS: Mr. Nor“er, who ac yea agrea w;th?

DR THIN -f'f"-:;:'x--q_\(.. e r e g '.it-.-. s -

MR, NOREON: Well I don’t know uhat Rag. Guxda
1.92 says go 1 can't taka a pesizion until I icok ag it.
I've got o get iz. Usfortunately the wiirvasses have it.

Mrse Bowars, would ¢aink the ma taz cosuldd ka

handled vaxy quickly by Mz, Krisitovich-saying does Rad.
.Guida 1,92 apply to the piping, and thasy couid answar yes

- Or no.
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MRS, BOWERS: WEll you’ze followiag h;j.s idea,
{(naughtaz.)

MR, NORTOM: UWall Thay’ve gob .thd Rog. Guide

in front’ of them and I'don’t, and they’re capable of zeading |-

it and I think ¢hey could answar that g_ue.aie;io:ao
MRS, BOWBRS: Ist's go bac:!;- Lo Hr., Teurkellotiis,
Way do you ¢hink itis not applicabile? :
MR, TCURTBLLOTTE: I cduesn’ét eppiy wo the gome
bination of normal 10ads with othex loads, tkat’s why

dcesn't apply. and oy

-

undaxstandin g we

MR, 226&?01:33 Bicuze o, Mz, Tourenlishic. %o
short=citcuil this, tha witnaszses axs all saaking thaeir heads -
yes and agresing with what Mz, Tourialiobie maid.

MR, TOURTELICTTE:s I was golng ¢o say I'n
not suva that I agras with tha way Mr. Norien wsuld phrage .
the quasiticn. The guastion could ha asked of Xhasa witcoessas
as to whethaz .or ack 1.92 doasg apply o tho subjdct matlar
of theirx tmai:imony.. gu&ss if “hay have 'E;E:m ng. Guirlﬂ in

'n"-\ l"l.' SR ‘. e w a‘-._-‘..e.-. l,-., IS B oAy ,, Ly e e e,

f;:on‘z of t.hem, thay can raad 'kha 4itla and x!;' Ls. a:mlaixa why
it doesn®t applye. "

MRS, BOWERSs WYell ths objection &0 the eaxiier
questioan gi:s 8“8‘.3&“3.13&'&0 ' " "

Nowr -4 you®ll lay a foundaticn foz this, Mr,

. Rristovich,

BY MR, XRISTOVICH: o

- ——

. )
vt

S AT Merdic 0t 3 SAeMERT mGl TN AT TR SR wE WEMES 3 ¥ B A% -S 33 R et LTI e P e AR Bt 4 mewemg T BeNN T EeSIEIMOn 8 [SOEE e Wer Ry






O

. 7569
1
WRB/agbh7 || Q Mr,  Bachar, doas Rag. Guida .92 apply 2o the
g. . piping? . ,‘ ;
.3" | A (Wii:.ness Bachex) No, rsiz:o
g o * Wmgmotr. . . . -
5 A {Witnegss Eegalmen) o were aod regulzed 4o maud
-6‘ this Regulatory CGuids in tha anaiysis of ¢ho piping., 3Ig
¢ post=dated tha piping critaria and ¢ha implemgnation allows
:® for substiftuticn of altzrnative mathods of aralysis.
9 Q So then, if I undevstand you corzectly, Reg.
139 ” Guide 1,92 is applicablis to piping, but vou just usad &
M assrerest mothede
?’2 g 3 {Witrags GanglofL) o, I believa vhat ko zaid
2 was tha implamani.aﬁion gsction of tha Reg. Guidn apallis cub
1,'4‘. ‘the plants o which thiaz Regulatory Guids ls applicsble,
R and Diablo’ Canyon is not ona of Zhosa. -
.. Q I thought that's what I had said,
@ MR, KRISTOVICH: iay I hava & momewi, pleasas?
'zrla“' MRS. BOWRRS: Swuraly.
T :f.::, _:,,_iféﬁ T L R e T L O B IRt
{Pause.)
= BY MR, KRISTOVICH:
-2l Q Mr, Egsalman, doas Rege. Guids 1.92 apply %o
22 pipiag'x; “
. MR, TOURTELLOTTE: That gquesiicn hés been askad
24 and answeraed, Mrs. 3owars. ‘Tha answar is yas, it appliags o
25 piping, but it doesn®é apply o Diaklo and 1¢ algo doasa't
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aprly %o combined and othex loacs,

MRS, BOWERS: Wil can you move off 1,92, sizca

it dossa't apply 20 ==

.+ . .u, MRy KRISTOVICHs. Sincs . I can’t mova o strika
couésai‘s “a3timoay, Z°1il move cxn.
{zughtaer.)

MR, MORTON: I don?% think a lawyer reading the
Rag. Gulide, which T suggest Mz, xmistovich S0, i9 Bastimoay.

BY 4R, XRISTOVICHS

Q. Mr. Bacher, how azxe tha stress.limits datarmined?.
A (Witnass Dackar) Tha allowsble siess limiis

b

¢hat wa dasigned £0?

Q Yag.

A They wexe detarmizned by ccdédo valuog.

Q. B=31l,i2 - - - T

A That’s one of ¢ham, yeag.

Q And what ware tha other onas?

A ¥a also used a pozdion of Sachion ?nx@e begausa

OO X DI ot g aoeg P

"3“3101 does not allow éﬁy guidance for what ia kacw a9 tha

© faultaed condition,

Q How about Be3l,77?
A 31.7 was nct used for dasigh.
Q Ware naasurad material pxopextics utilized in

tha analysis?

A Hoo.

2 wmavsa o e ww sems s LY S . EE€TiEie T se ter mee sm b3 T e e i T s . BT Y L T







2 e,

PRS-+ VA T

aleton
s,

P .

B e ]

3.

4.4}
15

;'Gs

(4

18|

.
[T S
PRI A,
-
. Tg’

20

Z{,: <t

. - . 76m

Q Mr, Bacher, in soms cases, did the iHosgri loads

turn oud o ba 1053 than ¢ha o:iazna’ DDE loadu?

AL .-

A Excusa me, would you sapaa hh1h againg .plaaes? ‘

«;ﬂw%p¢ Qe oo Xl some»caaas, aid the Hosgri oads‘turp oug &o

be less thaa tha oraginal DDE loads?
A Ycu did say stzraungses, Hosgri stxesses?
MR, NORTON: Mo, aa eaid lcads.
WITHMESS BACEER: Yas, thare awxe placas vhars
Hosgri lcads wera iass than ¢ha DDRE leads,.

BY MR, XRISTOVICH:

Q Caa you giva us song examplas?
A {Witpass Bachar) No, I can’h. I 4og*t &xy to

- ity -

memorize where they'ra locatad.

Q Do you kaow whal porcaonts of the ?ipéq this
‘. -occurrad? - . . "i T | .o

A Iz's a small pasrecentagos

Q Can you giva ug a aumbar for small?

A Not 1cgacally, 0.
Y il couid 3 gou e&pl&i;.QhQ this octues, uhy'“in
soma:cases tha Hosgri loads would ke laess +han %ha oxriginal
double dasign aarthquaka loads.

A The output load. from the analysis is tho resuld
of tha respongsa of ¢the piping to tha imput 3padi¥a and dua

€0 the sama sat of cuxvas thomnselves, ¢thare are timaes whaon

* tha axcitation of the pips creatses & diffezrant array of loads

I Timbee s B4R e L EEse EET memee wsiil A W oA T Coa e P B - e emme
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at tha support poiats,
Q Was an OBS analgsis vexfnmad for the piping
systems? .
C :Aﬁ-;- Yes, "
Q And was the OBE coanlvolling or iimiting amywhare?
a Thaza may ?m & fev lnstances whaera it was,
gtrassg values in tha pipa,
S T P I I TIPSR







PV

TTara ww A

~

2 # t mshgaed 3 sdatandad e " -

——— s o e s

1

(._3 WRB/wbl 2

®

e

3
4

ww T A
H

5

i8

20

21

22

24

P . o . T . 76?3

‘ 0 Cotld you give us those examples?
A . No, sizx. 2gain, I don't memcrize that. Tae

stress levels are below the allowables that we need to Judge

_the pipe against. And that's’ kind of where it emnds.

Qm =.Doryoxgx have a pefccntago of lowv many times zhat
}ccurred? )

A No, siz, but it would probabiy be small.
! Q When you say “small,” do vou mean less then

;five pexcent?
A ‘mweil,hthe saﬁe as before: 1lt’s very difficult
to put any kind of numerical value on it. I%'s little,
Q Wexre ihe input specira to the OBEaalysis of
the piping based on a vertical dynamic analysis?
A Excuse me, sir. Mr. Gangloff was spezking to me
;and,I'missedhyour.éuestion.
Q. 1'1ll zepeat.
Wexre the input. spectra to the OBE analysiz of

the piping based on a vertical dgpamic analysis?

LR g 'Ved) Ve “hid Vertical spddkra in’ our’analysis.
Q‘ well was this accelerated up by elevations, or
did you use the floor level at all clevations?

A ' Well the derivaticn of the vertical spectzum was
used two~thizrd of the floor. —-estcuse me; two-thivds of the

horizontal; excuse ne, I'm sorxv.

Q 0f the hozizontal at the £looxr?

B W2 rEearsisi 4T otegiec 3 RN WM meeoesmieg b - deeam  Spmce e
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A {Witness Egselman) For mucn of the piping'the
vertical spectxa used Was gyo~thirds of ground. For scme of
thelbibiﬁg.the'veréiéél spéctra thatmwas nsad was'two—thixd

"oé‘kpe‘ﬁloon\accele;ationm

Qw M. Eacher, are there any pipe snubbersin theée
piﬁing systams?

A Yes, siz.

Q How was snubber failure included in the medels,
in the seismic models?

A “ Tpeﬂsgismic models we did for our piping analysis
did not include gnubber failure.

Q Dirxecting your atteantion to page 2, line 15,
how do you class A, B and C piping systems referred to in
FSAR Section 3.2 to correspond ¢o design class 1l and 2?

A (Witneas Gormly) Mr. Rristovich, let me help
hRichard hera. EHe doesn't do that.

Q Conld you answer, Mr. Gorxmly, then, ox could
ona~-

[P R, S Ve,
H

Al ‘e had 'a panel -here before whare we digcugsed
how systems are selected and which become wvital gyatems and
which piping"systems'must be used, That panel, the peopla on
that panel provide the guidance;for'thg piping group in
selectinn of.what classification they would then use. Then

based on, given the claszification he would take over and

do the analysis and evaluate it against the appropriats stress
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levels for that class of piping. He would not determine

whether apipe ought to be a Clazs A or a Clasa B pvipe,

0 '  Maybe T was unclear in the question,” I just want

correlation between Class A, B and C piping systems and design
Class 1 and 2?
A (\7itness Egselman) VYes, sir. Class A, B and C

piping make up the Dasign Class 1.

Q So they’re all Design Class 1?
A Yes, sir.
Q Directing your attenticn to pags 3 of the

written testimomy, at line 13, you begin a sentence on that
line and you state? “Ganorally the deadlcad bending stresses
are kept below 1500 psi per‘the recémmendation of B~31.1."
And I'm a little unclear by your use of the term "generally,"®
Do you mean in every case?

a {witness Bacher) There's a recommendation in

B-31.1 to maintain the deadlozd bending stress at approximately

the deadload stress plus the pregsgure stress be leas than or

equal to the term S_ which Dr. Esselman described yesterday.

h

Q I'd.like to direct. ycuz atcention to page 4 of
the written testimony at line 7. You state, "The K factor
is 2.4 for the Hosgri event." And then at page 8-3 of the

Hosyri Report....
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Do you hﬁva that therxra?
A {(Vitnzss Eszelwan) Will you repeat the page
aéain, pleaée? .
Q.. 8.

- Under Sectiom 2 on page 8.3, the second seantence
gtates, "The allowable combined stresses wexz2 curzently
accepted values for faulted conditions, 2.4 Sy for Class B
and C piping per ASME Code Cfasgz 1605-1, and 3.6 Shsz Class A
piping, unchanged f£rom the FSAR Tabie 5.2-13.°

xCoqld you explain this apparent contradiction?

MR. NORYON: Excuse me. Mrs, Bowers., That's the
seconé time Mr. Xristovich has saié "thisz apparent contza-
diction.”™ It may not te an appareant contradiction to enginesrs
who undezrstand the terminology. It may . be an apparent
copt;adiqpion only to Mr. Kristcvich. And I ¢hink it's an
improper question. I haven®i objected to it hefore, but the
question can be asked in a way waich will prove whether or

not there's a contradiction.

et <" *: MR, KRISTOVIEH: ' L'Il vaphrase the question. '

MRS. BOWERS: Well the obijection is sustained.

You need a foundation-here.
BY MR, RKRISTOVICH:

Q Is there a contradiction between these two

P
i

statements that were read?

A {Witness Esseiman) No, sir. This was discussed

.-
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vestarday and tha cxitaria is corxactly Biatad ox Paga 8-0 of
tha Hosgrl Repoxto Tha &est“mcay ¢nﬁ&ceteq that »a éid mot
“excead a valua of 2.4 Spo

Q... ¥ry Bacher, are there any czses whorsd thia pipa
is allowed €0 go into 'tha laclasiic mode?

A Ths piping codos Hhet wase vsed have stzaess 2inits
vwhich do exczed ¢ha yiald stress. Thesa auvso alloved by tha ﬂ
codes' &hat wers usad, |

Q I'¢ 2ika o diveck your atbtoniion go page 1}
linas 8 and 9.

How did you varify t¢hat pipiag 'will zelain fhein
prassure inbtagrity ian casae of a postulatad sadsmic avent?

A Tha piping codas thal wa use assure thizs. 3y
meeting the ccdes which azas dasigned €0 prodect 2ha stnctura
intagrity of tha piping, we assuras that the prdsiurs intsgeity
of tha piping will bo nmziatained.

Q Mr. Bachex, was aging accouatad for in ¢ha Horgri

-

DR T N
.

., Fa 0% " avp o5
‘l

MR, NORTONS Samé‘sbjaétgé; asiééfor;,;thége;s.;;”

foundation tha% aging 13 a regquisement. I dhcught Mr. Go&mly‘

and Dr. Esselman laid that %o rast on thae lasZ paral.
MRsovsownth- Wall tha -cbigoticon is éustaimed,

and primarily becaugsa of the use of tha word "aging.” HNow

you may bs abla ¢ gat whera von wandt &0 go.

BY MR, KRISTOVICHS:
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Q Mr. Bacher, is aging zequired s pazt of the Hosgrd
ze-ana;ygig? o
a {(Witnezs Bachaz) Ho.
+ QI3 a zemanalysis. valid £or 40 verrs?
A Yes. -
Q Cou;d you describe how sazxvica lifa of dha piping

is taken iato ccmsidaration?

A {(Witnass Essalman) As we describaed in the dig-
cussica on this subject from thae Lasdt pacal, this voda,
as well as othar codes, have huile into it in the stress 3imitg
and in the way “he loads ave combined and in ¥ha sticsses
that nsed {0 ba cempazed €0 the loads, & protachion against
cyqlic sexvica, cyclic life and translants ovew the 1ifs of

¢ha plant, Protacticn against hat avsab ig inbazent in the

MR, ‘RRISTOVICH2 No further guastices,
MRS, BOVIBRS: Mz, Touxrtsliloiia?
MR, TOURTELLOTZS: No quasshions.

€ ...

UNE BOARD

N N PR

EXAMINATICN BY

BY MR. BRIGHTS-
Q I just hava a minor clavificaticn,

On Paga Sevan, you says:
‘At loast 900 ¢o 5000 piping guppozts
have baen.or ara being mcdified.®

Ig it Zoix to agsuns #hod. ak most, the 4100 shat

e a. mmerE

& ssvum memw
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‘ara not being modified did nod seed %0 ba modified and wera
shown ¢o znot nea@ i:z: bagausa of your analysis?

A {Wiitnass Gormly) I Hhimk thosd auvwbars cama out

- - of the first-day %festimony,’ And I Zhink what walra ‘Baying

is that all thasa pips supporis have basn avaluatsd, thoy

hava bean verified, they do mset the criteria. Wa have o

nmedify at least 3900 of them 4o mepss he Hosgzii'hyp@' doading,
Q Bue ack tha cthex 410072

A Wall I think €hat’s zight, vea. aot the otherx

" 4100, They have been varifisd, wa don®® think we have 20

modify +them.,
Q All right, Thaak ycu.
MRS, BOWERSs Ths Board nas mo furdhaer quasiioas,
Mr., Noxrtoa?
MR, NORPON: Mo zediract.
MR, KRXSTOVICH: No furihar quasiilcis.

MRS, BOWERS: Mz, Tourtallotis, did £he Bcaxd®s

quastions stimnlata you to vigozous further cross—axaninaiion?
: 2 .'-. * e T s ' PRE R = e -" ;A' . M LM R ° - et

MR, TOURTELLOTTB: Well it cevkainly stimulated

. a3, but not to vigorous further cross-axamirvation,

{(Laughtar,)

MRs; BOWERS: ' 'Xs that the last word?
MR. TOURTELLOTTE: I hops 80.
(Laughter., ) o

" MR. MNORTON: Mr. Tourtsllotts is o man sasily
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gtimulatad, I can gea.
(i:aughtex,)
MRS, BOWBRS: Hr., Noxton, thls appsars. to ond -

LY

MR, NGRTON: No, Wwe hava ona more pansl,

Electrical Bguipment and xaserumantagiong B
: . MRS, BOWERS3 Oh, vas.

MR; NORTOM: Wa’d 1ike to %akse f£ive Hipubes while'
we change panels,

MRS, BOWERS:s Whan you say five miaggas, I hons
you meap f£five minukes. ZEvarybedy ceems o go éea ootare
looking. '

MR, NORTON: Z maan it, but I hava 2o control over
the othars,

{Witnegss penal axcusad.)

MRS, BCWERS: Wall, wa'll taks a fiva-minuts

Tecass,.

{Racassg,. )

' .
~
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MRS. BCWERS: <Can we procaad?

L2y

attention, plsase? a’d like to procesed

May X bavh yeir

Wa
S e Ry NORTON¢“'ﬁréleoweré,'i ébn;t:want ro ge¥ into |
a. pro}r&ctﬁﬁ d;scugslon, but I +1cuqht ve wera going-to hear . i -
»-v::: RFNY LS ° m,'ﬂg.., LT e s i “ : e Y
“about’ ﬁr.’Brune. It reallj doesn’t do us any gocd to not hear '

about Dr. Byune until Menday scmetime,

our veople herxe and we have to notify

. plane rassrvations, and so on,

them so

becauss vwe nave to get -

“hey caa make

Basad on yestexday, we c¢alled last anight and told.
-them it looks like-you shouid bz here "Wussday lake afiernoon '

Brune wi

ot

or Tuesday evening, because br,

morning. And unless we gét a change n0w, e certalinly ca m

call énd notify them on Monday o k2 here Monday.

| MRS, BOWERS: Mr. Rristovich? ]
~'MR; Kg;SToﬁICH: Mrg. Bowers, Mr.. #Pleischaker mgdé‘ "“'

efforts vesterday afterncon and evening, He %

Dr. Brune'ls office and could not reach he ssor

.

He contacted Dr. Bruna'ls home. Dr.
‘wasn 't ‘thera! ~Mr. Fleiséhalter spoke ¢ s ‘chi

know where Dr. Brune was..
MRS. BOVERS:

- . MR. KRISTOVICH: But we

‘re txying to

where in Texas, and M. Pleischaker wasn't able

» »

that. So as of now, the situation is still the same.
MR. NORTON: I thougnt Mr. Fleischaker said he had

e

e L e S W e Cims war - vbeam %S awT

I thought Dr. Brune was

PRTTTPRpRN

v

ied o coniact

2u2%Y.

Brane'ls wife

<

1d wiio did not

in Pexas.
Figure out RS

to’ aseartain

19 P10 S e rieER e ¢ e e et o An—— g
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talked o Dr. Brune yesterday, or day bejiore yesterday, when

he was in Tsexas.

’tO TexXas.

AT e ' N e . . . .
Tae oot fy Y A L3
L2 o . “« g - > ’

' MR. NORTON: Oh, okav.

)
wy P

- %

MR. KRISTCVICH: So i#ir. Fleischakar tried, but
tnexra’s no change.

- MR. NORTOM: Well, then, we assume Dr. Brune will
be here Wedanesday norning and vae’ll have ouvr peopls here
?ggsdéy:i Bquqsg, vou kqowﬁ»there’s No way we can --

MRS. BOﬁERS: Was he going to continue o Lry o
reach Dr . 3rune?

MR. KRISTOVICH: 1I'm sure he wi}l. But as of now,
I can oniy say the situation is the sane, :

Mﬁ, NORTON: Oux pxoblem, Mrs, Bowers, is that if

.

wve don'%t notify them nov, thexefs nc way they can gai: hexe

'Monday to be ready £for Tuesday moxning.

MRS. BCWERS: Well, he's in Houston?

e M0+ MRY RRISTOVICH: I believe 'so.’ He's™in “Tegas, '~

(Laughter.)

L4 2

MRS. BOWERS: Well, so many of tha scientific

assemblies are at the Shamrock Hiltcn in Houston. And of

course at a meeting like that I'm sure there's a bulletin
board for messages.

-

Well, you know, keep tzrying, and if you are able

Ve wemdas ) metRiE R aRtc s 0w mcmnmes 1w W B owa, b4+ s mewsmr st ® 4 6 4T L Awstiamier R ek 4uatmE Sas 81 om o

‘MR, KRISTOVICH: I thiXk it was hefore he went -~

X
[ ““N
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to get in touch, do you know how to cexitact Mr., Norton?

MR. NORPOM: I'm in California.

(iaughtei.)

Eipt
we

_+ MR, NORTON: All right. This is the final paael,

EEAN

L]

t is the sanme
threes gentlemeh we've had before. In addition, we have R.
Alyn Young as the panel mem?er who is going to summarize the
testinony.

MRS. BOWERS: Is he the same psrsen as Ropert A,

Young?

MR. NORTON: Yes. Thai's Alyn,

{Laughter.)

WITNESS YOUNG: May X comment that that's aAlyn with
a "y.,"

Whexeupon, ~a.;,

H., JAMES CGORMLY

_THOMAS C. ESSELMAN

WILMER C. GANGLOFF

S -

ROBERT A. YOulic
were called as witnesses on behalf of thz Applicant and,
having been breviously duly sworn, wereﬂexamiﬁed and testified
ags follows:

DIRECT EXAMINATICON

BY MR. NORTON:

.....
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0] Alyn, would vecu summarize the tesiimony, please?
A {Witness Young) The vaxpvose oFf the tesiimony is to
. -_.: 2 ve el [ R L T ] Yea * . . .: B . e ~
summarize the programs undertakean by Pacific Gas & Blectzic

_Company and. Westzngﬁou°e to qual_fy chﬂ @levtrzca’ eaui paent

L h [ L
e “‘ -

for service at Diablo Canycn.

'-

The equipment included in the program ranged f£r

power handling equipment, such as large

rom

gironit breakers and.

-

transformars, through safety funcstion controiling eguipment,

motor starters, et ceteza, &16 instrumentation and alarming

S s - - ¥ .
R : C . w N .
9; * e, L « . » i

.

In 1988 and 1969 PG&E wAS pregac ing specificat

for -equipment {hat included seismic gualifications which ve
felt wexe appropriate at the time

We have lived always

in & seismic zone, and have
always been aware .of seismic concerns. . Cre
. Westinghouse at that ;ime was also devaloping .
programs to gualify electrical equipment.
Axound 1973 and 1574 tne IBEE was developing a
ﬁew-sﬁEQQard'dpg;adiﬁg,%d cdfréent techiadlogical standazds, ad

included the advancements in technology to moxe adequately and

realistlcaliyvqualify the eguipnment.

++ The new procedures in goneral incliudad mulii-

frequency, multi-axis testing, more detailed monitoring and
more documeniation.

When the Hosgri reevaluaticn program began; both

tos esemscamt  c B 31 0 al mETw- me sies 13 Sa omem B oarw Taee et wrer BemmEsmes T e 0

- gre A 2 i
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PG&E and Westinghouse undertocd to reevaluate the existing

documentation to ascertain iits reisvancs o the aew situation

- «
a
.

and what dqualifications it did provide.

These ~programs baszoally vere cOMducye in two

o 2 2

phases. The f rst phase was to review the existing dccumenta-

tion in light of the Hosgri requirsmenits, and if found lacking
a program was undertaken to demonstrate the adeguacy of the
equipment, using later techiology and prograus.

vstifyving all

(W

Part of the Westinghouse ingludead
of the ex@st@ng taesting vwhich they had done previously. This
was done generally under the scrutiny or observance of ths

NRC to demonstrate or to show that the testing zhat thsy had

ol

done was, indeed, adeguate.

The second phase of their program included
ver%ﬁication to the NRC that their tests did, indeed, provide
qualificatioh for the equipment spacifigally installed at
Diablo Canyon.

Most of this work nas all been reviewed by the

facilities and at Westinghouse %o verlfy this program and
the results.
In addition to testing the eclectrical ecquipment,
ve reanafyzed the supports for our raceway system, which sort
of makes the system complete, 50 that we felt we could, indeed,

demonstrate that the-total electrical equipment and
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appurtenances would be satisfactory.

The conclusions of all of this reevaluation we

“feal demonstrates that the equipment is suitable for sexvice

at Diablo Canyon.

Q Mr. Young, axe there any correcticns to the
testimony?

A No, sir.

Q° Does each memker of the pancl adopt the testinony

as their owa?
LA (pffirmative indications from all panel members.).

Mé. NORTON: ILet the record show that they aill
said yes.

Mrs. Bowers, at this time wa'd ask that the
testimony entitled, "Blectyical Equipment and Instrumentaticn”
be physically placed in the record as though read, and the
panei is passed fcr cross-examination.

MR. KRISTGVICH: ©No cobjection.

MRS, BOWERS: Mr. Tourtellotie, the testimony has

Ay - = " L .
D N P a Taonon . - .. I - 2 e

beén offered.
MR. TOURTELLOTTE: No objectcion,.
MRS. BOWERS: The testimony will be physically

incorporated .within the transcript as i1f read.

{Document £olilows:)

B s ]
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TESTIMONY OF
THOMAS C. ESSELMAN

ROBERT A. YOUNG

ON BEHALF OF
. ... PACIFIC GAS AND ELECTRIC COMPANY
o * ° 'DECEMBER 4, 1978
DOCKET NOS. 50- 275 50-323

ELECTRICAL EQUIPMENT AND INSTRUMENTATION

The purpose of the testimony is to briefly summarize

‘the content and extent of the work performed by Pacific Gas

and Electric Co. and Westinghouse Electric Corporation to

qualify the safety-related electrlcal equipment in the

Diablo Canyon Nuclear Power Plant for the postulated Hosgri
earthquake. A program was undertaken to use current technology-
to seismically qualify all safety-related electrical equipment.
This seismic qualification program and associated activities
meet the applicable requirements of 10 CFR S0 and 10 CFR 100.
The program included various categories of equipment such' as
power handling equipment (i.e. circuit breakers, power
transformers), power and safety function controlling equipment

(i.e. motor control, reactor control and protection systems),

. .instrumentation,. including. sensors, transmitters and indicators, -

as well as emergency lighting and warning and alarm equipment.
A complete list is shown in Figure 1. The details of the

qualification program are provided in Section 10 of the

- Hosgri Report.-
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Baékground
In the late 1960's, PGandE engineering began

writing specifications for electrical equipment for Diablo
Canyonﬂ-éﬁécifications wfittéh at that time includedﬂréqﬁire- -
ments for seismic qualifications of all safety-related
equipment. Specifications were written in a manner reflecting
the state of the art for seismic qualification at that
period in time. At approximately the same time, when thé
need to demonstrate the seismic adequacy of electrical
equipment became an industry wide rquirement, Westinghouse
initiaéed the development of tgst methods to seismically é
qualify this class of equipment. The methods developed by
Westinghouse ultimately became the national IEEE-344-~1971
Standard and were adopted throughout the industry as the
method used to qualify equipment for nuclear power plant
applications.

Electrical equipment and instrumentation furnished
with the Nuclear Steam Supply System (NSSS) and similar

equipment and instrumentation in the balance of plant was

subjected to tests consisting of vibration testing of.

representative types of each major category of equipment --
such as switchgear, process control cabinets, transmitters,
etc. The test inputs were severe, single frequency, single
axis inputs- using. a sine beat wave form.

The procedure for demonstrating seismic adequacy

of the Diablo Canyon equipment was to take the peak floor
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acceleration in units of '"gravity" (g's) at the equipment
mounting-location and compared that value to the largest

test acceleration input applied near the building dominant

rresoanEFffeqﬁehcy. I@vthé,tesf acceleration wés‘higher

than the original Double Design Earthquake, the equipment
was considered qualified. Figure 2 shows a comparison for
the original seismic requirements at Diablo Canyon. Other
equipment was considered qualified to the Briginal requirements
as a result of various testing and analytical methods employed
at that tlme.

In late 1973 and early 1974 the Institute of
Electrical and Electronics Engineers began a major rewrite
of Standard 344 and the revised standard was formally issued
as IEEE Standard 344-1975. The revised standard reflects
the advancement of the technology ig the area of seismic
qualification by test which occurred between 1969 and 1975.
Briefly, the new requirements include: 1) multi-frequency,
multi-axis inputs which énvelope the required response

spectra; 2) more elaborate and sophisticated electrical

.mc1rcu1t monitoring durlng the test -and 3)..extensive- docu=—

mentation for both the generic tests and later for the
application of the generic tests to specific plant require-
ments. The major differences are summarized on Figure 3.
- ~Hosgri Ebalhation'
As a result of the NRC requirements related to the

postulated Hosgri event, PGandE and Westinghouse undertook a
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re-evaluation of all safety related equipment to current
seismic.standards. This re-evaluation was' done in- two-
phases. This is shown in Figure 4. Phase I consisted of
reviewing. the documentation which had been originally-
furnished by vendors to demonstrate seismic adequacy. This
review consisted. of comparing the existing documentation
with the new requirements generated as a result of detailed
structural analysis of the building and structures for the
postulated Hosgri spectra (Chapter 4 of the Hosgri Report).
This phase of the re-evaluation also included some in-situ
testing at the élant.

Phase II of the re-evaluation program consisted of
seismically testing in a laboratory that equipment for which
adequate qualification could not be demonstrated by review
of previously available documentation. Equipment was removed
from Unit 2 at Diablo Canyon and delivered to a testing
laboratory. Typical components representative of equipment
installed at Diablo Canyon were included in' this program.
Types of equipment included' in- this program varied from
4,000 volt switchgear to dc batteries to control board push
buttons. Approximately 25 different componehts were included
in the test program. These components were divided into
seven groups and each group was tested to the required.
response spectrum'which was derived from the analysis of the

various buildings and structures at Diablo Canyon and were:
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representative of the location of the: equipment in the

plant. ~Figure: 5 shows the.equipment and groupings. - - - . v ="

This. re~testing program was conducted in accordance

" with current standards: for ‘seismic: qualification testing

' whfchearebIEEE.Standardr344-1975; and. Regulatory Guide:

1.1001 Each piece of equipment was mounted on a shake table.

in a manner representative-of its'actual mounting. configuration.

in the plant and subjected. to- multi-frequency, multi-axis

test input vibrations. The response spectra of the shake

table motlon enveloped the requlred response spectra which

was generated by the computer analy51s ‘of the plant structures

.and is representatlvedof the  expected. floor motion at. the

" location in. the plant where. the equipment is located. Each

piece of. equipment wasfsubjectedutOnfive~testsrsimulating
the operatiné;basevearthquake=(OBE) and two tests simulating
the-postulated Hosgri earthquake and was then rotated 90
degrees on.the table and' the tests repeated. During atl of

these-tests.the=equipment'has monitored for proper electrical

operation. After. this-series of tests, each piecer of equipment
' was checked ‘and. verified to be in. correct operating condition
vaefore"being're-instailed‘in the plant. The guidelines' for

| this post.test check—out are: shown in: Flgure 6.

Prior to. the Hosgri re-evaluatlon program and as- a
result of revision to IEEE Standard 344, the NRC began a:

supplemental review. of all phases of the previous. generic

" qualification tests performed to IEEE. Standard 344-1971.

"Wae
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The questions raised included: adequacy of the previously
used*singleffrequency and single axis tests, adequacy of the
monitoring of electrical circuits during the tests, and also
thé’ébbiféétioﬁ of the- tests to individual plant reéuir;ménts:
To resolve the first two issues which apply to-the generic
test methods applicable to any site, Westinghouse proceeded
with a supplemental seismic qualification program, which was

started in the spring of 1975 and completed in May of 1976.

\

O ® 9 o uvm

The program, which is summarized in Figure 7, re-established
10 the adequacy of tpe-prigr generic tests as meeting the
11|l intent Qf IEEE étandard 344-1975. However, the NRC did
12 require an additional effort to establish the adequacy for
(]!) 13 an individual plant appiication, such as Diablo Canyon.
14 This was applied for equipment qualified by the "existing
15 documentation'" option of Figure 4. The additional require-
16 ments were that the prior tests, in terms of test response
17|| -spectrum (frequency content and amplitude), be adequate for
18]|| the Diablo Canyon requirements. A comparison of the test
19 response spectra. and the required response spectra was made
. 20]|- and the results for.each-.equipment design .are summarized in
21 Section 10 of the Hosgri Report. figure 8 presents a typical
22 || comparison that shows the severity of the generic qualification
23]|| levels relative to the Hosgri requirements. The generic
(:> 24 qualification in general is greater by a factor of 2 at the

25 peak of the required floor response spectrum.

j 26

5 e

. =







o

. A . A ex

NS 7= 3 XTI I

-

T REe s Aadbmcad o

W ©® N M D W N M

B N N NN NN R H B B M O M R
O b W FEF O VW BNV OB WN MO

spec1f1c program for NSSS scope equlpment for the Diablo

In addition to the past generic reviews, for the
Diablo Canyon equipment ‘designs, a special review was' ¢onducted-

by the NRC Staff. . This special review consisted of a new

" ‘review of‘the past quallficatlon reports. and a‘rev1ew of “the-

plant spec1f1c comparison of -the test response spectrum for
each equipment design. Also, in January, 1978, the NRC
Staff performed a detailed audit on specific equipment
designs which involved a detailed review of actual test data
and calculations. A summary of both the generic and plant
Canyon Plant was presented at the ACRS Subcommittee Meeting
held in Los Angeles in June of 1977, and by the NRC Staff at
the August, 1978 ACRS Subcommittee Meeting.

In-addition to the testing and qualification
program which we have just outlined for electrical equipment
and instrumentation, we-analyzed the capability of the
supports. fOn_eleqpricai’raceways to withstand, the postulated

Hosgri earthquake. As a result of such analyses, modifica-

tions were made to 19 out of approximately 600 electrical

racevay .support. details.

- The conclusions from all of these variousxtechnical
reviews and the various testing programs conducted to the
latest industry standards are that it has been demonstrated
that the equipment can perform its intended safety function.

both during and after the' occurrence of the postulated

oy R
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Hosgri earthquake and that the qualification conforms with

-the regulatory requirements. - .
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FIGURE 1

SUMMARY - SEISMIC QUALIFICATION OF y
... -, CLASS IE INSTRUMENTATION . e e
AND ELECTRICAL EQUIPMENT

.
LI T S |

PARAGRAPH IN

HOSGR!I REPORT {TEM EQUIPMENT
10.3.1 1. ANNUNCIATOR, MAIN
1032 2. AUXILIARY SAFEGUARDS
'10.3.3 . " ‘3. BATTERY CHARGERS
1034 4. STATION BATTERY
BATTERY RACKS
10.3.5.1 5. DCMOTOR CONTROL CENTER
. 10.35.2 SWITCHGEAR
10.3.6 6. DIESEL GENERATORS
6a. EXCITATION CABINET
6b. ENGINE CONTROL CABINET
103.7 7. ELECTRICAL PENETRATIONS
i 1038 L s, ¢ -8... FIRE PUMP CONTROLLER: - IR
10.3.9 9. HOT SHUTDOWN PANEL
(FISHER CONTROLLER)
10.3.10 10 STATICINVERTER
10.3.11 11. INSTRUMENT AC PANEL
(BREAKERS)
10.3.12 12. INSTRUMENT PANELS
PIA, B&C
10.3.13 13. LOCAL INSTRUMENT PANELS
S T (INCLUDES SOLENOID VALVES)
10.3.14 14. LOCAL STARTERS
A
10.3.15 15. MAIN CONTROL BOARD
15a. SWITCHES AND INDICATORS

YOUNG
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_FIGURE 1 (CONTD)
SUMMARY - SEISMIC QUALIFICATION OF
CLASS |E INSTRUMENTATION .
" AND ELECTRlCAL EQUlPMENT

PARAGRAPH IN
HOSGR! REPORT {iTEM EQUIPMENT
10.3.16 . 16. NUCLEAR INSTRUMENTATION
SYSTEM
. 10.3.17 17. P& AP TRANSMITTERS
10.3.18 . 18. P& AP TRANSMITTERS
10.3.19 h 19. PROCESS CONTROL &
PROTECTION EQUIPMENT
10.3.20 20. REACTOR TRIP SWITCHGEAR
10.3.21 21. SAFEGUARDS RELAY BD.
10.3.22 22, SOLID STATE PROT.SYSTEM -
103.23 23. VENTILATION CONTROL,
LOGIC
10.3.24 24, VENTILATION CONTROL,
RELAY PANEL
10.3.25 ’ 25, VITAL LOAD CENTER
t Crd e w 252, AUXILIARY RELAY PANEL
25b, FAN COOLER STARTER °
25¢. 4160 - 480 VAC TRANSFORMER
10.3.28 26. VITAL SWITCHGEAR (4.16KV)
10327 « 5 e sy 27. RESISTANCE TEMP. -
: DETECTORS
10.3.28 28, SAFEGUARDS TEST
CABINET
10.3.29 29, CABLE TRAYS
10330 .« ° .. 30, LIMITSWITCHES
10.3.31 31. POTENTIAL TRANSFORMERS
10.3.32 32, EMERGENCY LIGHT BATTERY PACK

* P ..gi
FURDS £







HORIZONTAL ACCELERATION (g)

FIGURE 2

EQUIPMENT MOUNTING HORIZONTAL ACCELERATION
VERSUS FREQUENCY FOR TESTING - PG&E PLANTS

22

20

. '-..

_-“-\

[} .
|1
!

, '\

. PEAK FLOOR ACCELERATION FOR THE
’ .‘/_— WORST PLAN LOCATION IN THE
. AUXILIARY BUILDING AT ELEVATION 140 FEET

EQUIPMENT TESTED AT THIS LEVEL

TESTED AT THIS LEVEL

PEAK FLOOR ACCELERATION
FOR THE WORST PLAN LOCATION
IN THE AUXILIARY BUILDING AT
ELEVATION 115 FEET

DB SWITCHGEAR IN AUXILIARY BUILDING

FREQUENCY-7.5 HZ

/- APPROXIMATE DOMINATE AUXILIARY BUILDING

d ISR AN AN NS NN NN JNSU H

| i

10 12 14 16~ 18 20 22 24 26 28 30
FREQUENCY (H2)

32 U 36

YOUNG
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FIGURE 4 .

REQUALIFICATION PROGRAM

| EQUIPMENT
" |ORIGINAL REQUIREMENTS

QUALIFICATION

! HOSGRI

Y
PHASE | - REVIEW

DOES
EXISTING DOC.

QUALIFY
~EQUIP.?

PHASE Il -
REQUALIFICATION
TESTING TO
CURRENT STANDARDS

Y

DOCUMENT WITH
STAFF

YOUNG
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PHASE 1| REQUALIFIED EQUIPMENT BY TEST GROUP
COMPOSITION BY GROUPS

GROuPt ‘
4.16KV Switchgear ’

Safeguard Relay Board
Emergency Ligl:lt System .

GROUP I :

Diese! Generator Excitation Cubicle

Diesel Generator Control Panel Door

Diesel Generator Control Cabinet Sub-Panel with the
following items mounted on the panel:

Differential Pressure Switch {two)
Contactor (one)

Switching Tachometer {one)
Time Delay Relays (two)

Relays (four)

industrial Control Relays (four)

-h
.

PAMWN

GROUP il

Ventilation System Relay Sub-Panel
Ventilation System Printed Circuit Board and Power Supply
Annunciator Components (11)

GROUP |V

DC Distribution Panel
Battery Charger

Turbine Lube Oil Starter
Fire Pump Controller
Local Starter (LPF 37)
Bsttery Calls (two)

GROUP V

Vital Load Center (480v)

Fisher Controller

Local Starter (LPG66)

100amp Breakers (two)

Starters (saven) .
Auxiliary Relay Panel (480v Bus 2H)
Auxiliary Relay Panel. (Bus G)

GROUP VI

Local Starter (LPF 36)
Snap-Lock Limit Switch (two) .

GROUP_ VI

Switches (six)
Ammeter

YOUNG’
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GUIDELINES FOR POST TEST CHECK OUT

The following guide lines were implemented prior to the Reinstal-
lation of equipment which was seismically tested in off-site laboratories.

All non-functional portions of equipment were checked and, when
necessary, repaired for any of the following which may have occurred during

testing or shipping:

1. Check for any deformation of equipment or housing.

2. Check for indications of broken welds, such as cracked paint.

3. Check all screws and bolts for tightness.

4, Check for any frayed wire near sharp edges.

5. Check for any wires which may have loose terminations or are dis-

connected.

Al functlonal portions of equipment were checked and tested as de-
. scribed below:

Check trip settings of all relays.

Check calibrations on all meters and instruments.

Check physical operation of all switches.

Check that all relays and printed circuit boards -are properly

connected in their sockets. .

Do any speclal testing-as required by the engmeers (i.e., 8 hour

discharge test on batteries)

Perform a Dry-Run-Test and Start-up test as a final check to assure
_that all equipment is fully operational in its’ plant function.

Document everything which was checked, found in error (including

the actual setting value) and all corrective actions taken.

o M pwNS

N

we %y

YOUNG
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FIGURE 7
SUPPLEMENTAL QUALIFICATION PROGRAM
FOR GENERIC EQUIPMENT

4

e DEMONSTRATE THE ADEQUACY OF THE 10 CYCLE PER BEAT SINE-BEAT
. NRC STAFF FIELD INSPECTION OF “AS-INSTALLED"” EQUIPMENT
e DEMONSTRATION TEST PROGRAM
®m  STATIC INVERTER AT 85% POWER WITH BI-AXIAL SINE-BEATS (1975)
= (FOXBOR)O PROCESS CONTROL EQ. BI-STABLES MULTI-FREQ, & AXIS
1975-76

m  WCID 7100 PROCESS CONTROL EQ, BI-STABLES MULTI-FREQ,
& AXIS (1975-76)

s WCID 7300 PROCESS CONTROL EQ. BI-STABLES MULTI-FREQ,
« « .~ &AXIS(1975-76)

u NIS CABINETS BI-STABLES MULTI-FREQ. & AXIS (1975-76)

s  TYPICAL RELAY REPORT

e COMPARISON OF SINE-BEAT RESPONSE SPECTRA TO ACTUAL INDIVIDUAL
PLANT REQUIREMENTS FOR PLANTS REQUIRING CERTIFICATION TO
IEEE-344-1975

Il
e =







ACCELERATION (G’S)

FIGURE 8

RESPONSE SPECTRA COMPARISON -

NUCLEAR INSTRUMENTATION SYSTEMS AND SSPS

0.6

YOUNG

16 - -
15 |- g ooo.ooooooooo. CURVE 1PA
' * . *- . HOSGRI 175
14 : : . . 9HZ TEST 2.00
. . % 1THZ TEST 190
13 il \ " . )
sl - - % 5% DAMPING
12 S “ %
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MRS. BOWERS: Mr. Kristovich?

CROSS~EXAMINATION

" " BY MR. KRISTOVICH: “
Q Mr. Young, dlruCtmng youf attnntwon to page 7, l*ne

ke w R . ‘

13, of the written testimony, whar Auvgust 1“78 ACRS Subcom~

miltee meeting are you zefexring to?

A 7 (Witness Young) That was the one held in Vashington,
D. C. .

Q Could it possibly nave kesn in Jduly, June cr July,
‘maybe?

A : Possibly. There were iike three meetings right in

close proximity there.
MR. NORTON: So what?
BY MR. XRISTOVICH:
Q Directing your attention to page 5 of the written
testimony at.liéé;ls,,could you describe. the OBE values
utilized in the testing?

2 (Witness Young) Th2 OBE value used in the testing

" was taken £o be '60-vercént of the SSE value.

Q And how did you arrive at the figure 60 pexrcent?

A It was felt by the specialist at the testing

laboratory to ke an adequate value, ana we cone mrred.

Q What was the basis for your concurrence?
A It's my understanding that a 50 percent value is

" an adeguate one. So 60 scemed to be even better,
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Q- And what is the basis for the 50 percent figure

being adequate?

5=

t the

a(--,_

" A" ' '7The 'SSE vilue for which' we took the 60 békcéﬂt was

floor response spectrum develon d by the Blume organlya-

IRy
,-..m, ,“, ke K a.-\.. N

tion. And certaznlj 50 percent, or evan 60 DerconL, was an

adegquate value to represent an OLE,

loa

Q Were DDE iocads in some cases greater than Hosgri
ds?
A I don't understand that particular guestion. We

didrn't evaluate ?hg’system on the basis of loads.

cas

Q Mr. Young, were the DDE response spactra in sone

es greater than the Eosgri response spectra?

A I cannot answer that question. I was given the

response spectra that we used Zor the test by the Blume

organization. .
.. -9 | Can any other panel member answer that? .
A (Witness Esselman) For this equipment, I can't

answer that without going back and reviewing it. I don't

4

have "that-informatioca ‘hera. "

the

kno

Q Mr. Gormly?
A (Witness Gormly) To my knowledge, I can't answer
gunestion any petter than Bob did. No, I really don't:

We I

A (Witness Gangloff) X think there may ke a p”ob~h.

with the question. Inasmuch as this equipment was tested to
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a required response spectrum early on' in tge ganme, and then
that required response spectrum is compared with the flcor
spectrum for-vhatever earthquake.
A In some cases it was found necessaxy in uhe ?osgrl
'reevaluatlon to retest to a new hicher requiired raspnas:
spectrum. That means that the £loar response was higher not
only than the DDE, but also than the raguired response sSpectrzum
used in the original test.
It’s vexy difficult at this junciture for us %o
remvmber whether ox not the parulcular fXoor spectra were
. . .. \
hlgher. Iin some cazes we had to change the ftest basis, and
in other cases the original test basis was suitably conserva-
tive.
ﬁow, wﬁethez that was kecause the DDE was higher
than the Hosgri, or whether it was hecause we were sufficiently

"

:ghoéé the or@giggg,pQEtuit's difficult to, answer that., .

.
P

A {(Witness Gormly) I might add, I +hink I like Wil's
answer better than mine
What you're ‘trying to say is that the respcase*
-spectra was enveloping what any of these test spectra thesé
people use, is that what you're saying? ]

A (Wltness Gangloff) That s right., More cx less.

(Laughter )

W

@

specified originally for the electrical

equipment a required response spectrum which would hopefully

. o Ao Ak Cuee TR T Lt ; . .
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In other cases, we did not.
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envelope all the earthquekes associnted with this, and in the
case of Westinghouse equipment & buich of other plants, When
you get to a particular plant with a particular éarthquake

you look. at the‘floqr response spactrum and say, is the input

y

required ﬁow higher or lower than Zhe test input? 'If itls
lower, you say, fine, I'm qualified. ZIf it's abcve, vour say,
I need to test to a higher test responge spectrum.

In some cases we had tc rehest eguipmant for the

Diablc Canyon plant when we came upon the Hosgri earthquake.

It's difficult for us to sit here and say whether
the cases where we did not have %o retedi it was because the
Hosgri spectrum was lower than the DDE. or it was beczuse our
envelope that we originally selected was sufficiently abova
the DDE that even though the Hosgri was higher, it still was
vithin the,envelope. & .4 . .. . .

Q Mr. Young, directing your attention o vage 7,
line 17, =-- well, Qctually lines 14 through 18, .vou talk
about raceway supports.’

Ars some racaway suppoxts curregtly being reaxanined
due %o tﬂe possibility of inadequate material certifications

for the supprort material?.

A (Witness Young) I havs no knowledge of that,
Q Mr. Gormly?
A {(Witness Goxrmly) I'm aot aware of any investigation

e e e ime o mie s o 5 v —— . [ PR R R e i |
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17
18
19

20

24

of that nature. .

Q Directing your attention to page 7 of the written

’

. x NN e ot LI R . . "
testimony, line 23, with regard to latest industry standards

,which you mentioned there, does the seismic. testing program .|

include the aging requirement; as gescribed in IEEEnB%S, 19742
A {Witness Young) No, it dces not.
Q S%ill on @age.'7 at line 23, and at the same time
I'd like you to get out SER Number 8, page 3-41, and on page .

3-41 T guess I'm concerned with the last thzee lines of that

»

.. pageo . w v Te T H . [N “ ‘

On page 7 of the wrizien testimony, keginning on
line 21, you state:
“Phe conclusions from all of +these varicus
technical reviews and the various tesiing
programs conducted o the latest industry
R s?andards are thétnit:haé heen demonstrated.. -~
that' the equiprent can perform its intanded
safety function..."
and then ydu'cont{nue:
And I'm wondering if, by the #erm "demonstrated"
you mean Ehat various items are yet to be resolved by -- and

then on page.3-41, SER~-8, *submittal cf zdditional information

" or if necessary additional testing, or if necessary modifica-

tion or replacemenit of the equipmaat.”

A It's quite a complex questicn. Can we shorten it

+= s - R e - is 7= B “ o omem s 3erceag + CrmrmvE 2 wwe
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24

25

ﬁoaificafions?
A Yes, it does.
MR. KRISTOVICH: Nc¢ further questions.
MRS. BOWERS: Mr. Tourtellotie?

¥R. TOURTELLOTILE: No guestions.

.

Taoe st . grs mar noew s w M 3 EArT R R T I e . = smeas 1 getivems=m >aaa AIws sTesy

5 . 76927
up, or put it all together?
Q Sure., I guess I'm asking: Does tdemonstxated as
vou use it mean outstanding matters can be rasolved by sub-
mittal of additional information or additional testing .or | | .

-“q-—c—(—nqm‘
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MRS, BOWERS: The Board has no questions,

MR. NORTON: No redizect.

“MRS., BOWERS: May the vanel ba excusad?
(naughter.)

MRS, BOWERS: I mean, are yor asking?

Mﬁo NORTONs ¥es, yes to both guestions,

MRS, BOWERS: You‘ze the cne that knows whether
som2 of them are going to bs in attendance,

MR, NORTON: HNo. That ccncludes our divecs: caose.

The ball is now in Intervenors® court.

MRS, BOWERSs The witnesges are excused,

Any objection, Mr, Xristovich?

MR, KRISTOVICH: No cbjection,

MRS, BOWERS: Mr, Tourtellotte, any objection?

MR, TOURTELLOTTE: Cextainly not.

et e (the panei excuged, )

MRS, BOWERS: 1Is there any other matzer that we
could take up at this ¢imae?

** " MR; NORTON:' Y Gon’t helieve so,

MR, TOURTELLOTTE: Have we decided what we’xe
going to do next waek, then? Are we going to start out with
Mr.AHubbardeMonday morning?

MR, RKRISTOVICH: That’s our intention.

¥R, TOURTELLOTTE: And then aver how long that

takes, wa’ll go to Dr, Brune, if and whenever he gats hara?

.
-

e w oo w e a1 f = Lo | . vee o mwe wx q-mgg-.“.:-sg'!
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MR, NORTONz Am I to understand that Wa’ze going
2 ‘to start with Mr, Hubbazd Mondey mozninc and then we only

"3l 'have Mr, Hubbard uwntil Wednesday mozning? T mean, ‘theh wa

-4 1l hava Dry Brune and theye's nothing in betwean?
5 N MR, RRISTOVICH: Tha%t’s ouyr understanding.
6] MR, MORTONs Well, we’ra going to have a lot of

f " dead time.

g . MRS, BOWERS: It°s not dead tima for us., We're

9 going to be praparing for cross—examinaticn of Staff witnesses,
10 . Well, we suggasted that theze might be a possibe

}1 ) ility that Dr., Brune, if contacted, conld get here eariier

12 ; than Wednesday morning.

13 F~ MR, RRISTOVICH: Tiall, I have nothing to add to

LY

14 |I' ‘what I said before.
| MRS, BOWERS: And the Sgaff is still of the opin-

-16}2; ion that- theay .want- to proceed with their entire ‘case without .| .

-~

17| interzuption?
Bl - MR, TOURTELLCITE: Well, were really in a pooie

19 || * tion Where we have ncone availsble on thouc days, Menday

» J"

20" I} ‘and Tuesday.

“HE
] .,vc-—'

21. | The one person that wa discussed having awvailable
]

Snvr—

22 | "with Mr. Fleischaker, although Mx, Fleischaker dida’t roally
zé;l"know whethexr he even had any quesﬁioﬁs for him, was Dennds

1]
24,‘ Allison, and he has pneuwmonin, and I can’t do anytﬁing-about

25" that, It%s a.little late in the game to change projact

-

s a e cw remes 2o orte wps o r wp
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mpb3 ?i} managers for purposes of getting the 38R in ¢the .racord.

5 ‘ And I agked David vesterday, David Pleischakuz,
1 if there were any questions for Dennis; because wa have
4 actually stipulated that the SER is in the recoxd. So if
5 he has n&Aquestions Zor Dennis, that has some beazing upon

6 || who I put on first,

7 {1 Thera's no weason o put Donnis on if thers ave
8 no questions, unless ¢he Board wands him on, or tha Applicant .

g wants him on.

10)" ., ... _ So I really have to =-
115' . MRS, BOWERS: But he wen®t ba hore until Wndneodny'

12 |l anway, righe?

13 i MR, TOURTELLOTTEs Right.
14 The. doctor told him not to travel uniil Wadneaday. |

15 || And he agreed, howaver, that he would be here Tuesday night
15'y: énywax,xagaingt hig.doctor’s .ordexs. So he will be here and. .| :
17 I available on’ Wednesday.

18 | MRS, BCWERS: X don’¢ know what elze to do axcept
19 || plan to start out with My, Hubbazd Wednesday morning, and than
éb hopefully contact can be made with Dz, Bruna and he can pull

21 up a day or 30, a day anyway, on-his appearance,

ﬁ.

But of courase, Mr. Forten and lr, Tourtellotis

23 need o be informed if that's possibla,

R

MR, KRISTOVICH: ﬁn@ ™

25 MR, TOURTELLOTTE:s And amother thing is, 1ike, if
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@['yEL/mpbd 1 7 Dr. Brune comes on'Tuesday, I have some technical paople vho
k:) 2| will be in Las Vegas, and they will have to cancel cut of

'3 || their meetings in’ Las Vegyas, °
4 N I'f,hon the otI’ze: ‘hamilq he’s nolt going &o ha here

]

5 on Tuesday, they won®t cancel out of theiyr meetings, So

6 it's important £0 e=

7 MR, NORTON: Yen, that®s {he same with us, OCuy
g pecple have other things o do, of conrge, but they will stop.
o doing those things and bes hexe if Dy, Brune is going o o

10 || ~hexe. But we’ve got to know that. We ce;n"'t: tell them to

11 || cancal and then come heze and sit and walz for Dy, Bzume for

12 I two days. )

ﬁ's 13 MRS, BOWERS: I don’t know that anything further
14 || can bes accomplishad now,
15 . But you win‘get in touch if vou \Q:’.nd that thea

16. - schedule .changes for Dr,. Brune,
17 W ' MR, RRISTOVICH: Yes,
18 . MRS, BOWERS: Is there any other mattaxr bafors we

19° ‘mocess fox tha ‘day?

2 {| (No zesponse,)
o1 It MRS, BOWERSs Mr, Nozion, any other mattex?
- 22 MR, NORTCNe NCo
L I :
. 23 ._' f:mSo BOWERSs Mr., Kzrisgtovich?
@ 20 N MR. XRISTOVICH: We have no other matters,
)

25 || MRS. BOWERS: Hr. Tourtellotte?

Al 4
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MR, TOURTELLOTTE: HNOo
MRS, BOWERS: We will zecess for the day.
"and I didn't check,ﬁbut T think we can leave ous

: ,things here for the weekend, .

(Whereupon, at 11335 a.m,, the hearing in the
above~gntitied matter was adjourned, %o zecoavene at

8:30 a.m.,, January 8, 1979,)
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