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CHAIIMAN VOLFE: T.e hearing will come to order.

Today's hearing is on the health and safety issues
with regard to the construction permitc application for Llack
T"ox Station.

Wiould counsel identify thermselves for the record,
beginning to uny left?

MR, GALLO: Geed nmorniag, ilr. Chairmnan. My nana
is Joseph Gallo, with the law firm of Isham, Lincoln & Leale,
1050 17th Street Northwest, ''ashington, D.C. 20036,

To my left is Glenn Nelson of the same firm, with
h offices in Chicago, at the 420C FPirst Mational Bank Plaza,
Chizage, Illinois,

H Together we represent the Applicant.
| Also at che ccunsel table is Mr. Vaughn Conrad
of the Public Service Cempan: of Oklahoma, manager for

Licensing and Compliance for the Blacl l'ox Station.

MR, FARRIS: tHr, Chairman, I am Joue Parris with
the law firm of Green, Peldman{ Hall & Voodard, represencing
the Intervenors, Citizens for Safe Bngery, Colleen Younghein,

Lawrence Burrell. Seatsd to nv right is Dale Bridenlaugh,
MIIB Technical Associates, expert witne;s £or Intervencrs.

HR. DAVIS: Ceood morning, My, Chairman. I an Dew

Davis. I am counsal for tua U.S, NiC Staf

To my left is - yansel, Collegs Vicedhesad,
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Also seated to her left is Dr, Cecil Thomnas,
the licensing project manager for the NRC Stauff,

CUAIRMAN VOLFL: Ve received a proyossd earing
schedule of witnesses agreed to by the parties. las thare
been any revision tc that schedule?

MR, DAVIS: Yes, Mr., Chairme~. T~ _.re have besn
sone revisions., On Wednesday the 2lst, the Applicant == we
have the Staff witness, Dr, Camp is scheduled to testify
on turbine missiles,

lle also have one remaiaing issuve that he is yoing
to cover, and that is the ultimate heat sink cooling touwers.
The Doaxrd will recall that during suemary and diszpesition
there was a garbled passace in the PSAR, and it was investigatac
and we are going tc report the outcome of that investigation,

In terms of the intergranular stress zorrosion
cracking, we will probably Tuesday evening distripu:ze sone
late~arising information cn it which may require us ©o contince

the IGECC testimony until next week, to give adequat:z notic

[¢]

to the parties,

I want to apprise the Uoard of that, and r. Parris

can give us a reading on that as to vhether it wouvld bko

. possible toc go forward with that on Thursday.

On Manday, today, iz the roraing, thare is

notation that says plus Bli=5=1, Delaete that, The raferonce

to Board (Question S~1 on the schedule Zor this morning.
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CihIRMAN WOLFE: That is jusr to be left onen?

-
~ledhe WUV

MR. DAVIS: That will be coversd on VWiadnesday, ©
think,

CHAIRMAN WOLFE: All right.

MR. DAVIS: Ow Friday, I am inforred that
Contentions 3-16 and Bozrd Question 5-1 are not the proper~
cites for the subject =hat is going to be coversd on Fridav
mworning. I have extra copies of.the schedile if anvone would

like cne.

CHAIPMAN WOLFL: Ve will procesd, thean,

Mr. Gallec, you have four witnesses to present?

MR. CALLO: Mr, Chalrman, 1 have a vrelicinaxy
matte:,

CHAIRMAN WOLFE: Ves.

MR, PARRIS: 2¢ de I.

MR, DAVIS: €5 do I1.

CHAIRMAN TOLPE: All right,

MR, GALLC: I ~m glaa I get m preiininary meioter
in first,

I have a lettexr that T would like tec distribuie o
the Doard and the partias,

{Counsel distrilbuzing docunencs,)

Mr, Chajirman, thi: latter is 3ate: today, Tobruars
‘9th, and it addresses : nurbay of hongakeenins 2L terrs thax
‘Pplicants fegl are necossary with resrect 4o the Dl :x Iow

- —— e —
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FSAR.

The first point addressed in the letter. and the
purpose cf my preseni-tion this morning, is simply vo explain
what the letter says, and also to distribute the enclosures
that are referenced in the letter,

The first item set forth in the letter refers to
reference reports 1 through 15,

It is not clear, Mr. Chairman, from the previous
record at Tr. pages 572 through 574, and 9249, whether or not
when the PSAR was admitted into evidence ihat these refarence
reports were included as a part of that evidentiary subnission,

Out of an abundance of caution, the Zpplicarts
intend at some point during the course of thase hearings to
introduce reference reports 1 through 15,

I would like to give each of the partiss a covy of
the report sc that they know vwhat they are dealing with.

They are rather volumirous and I have a copy for cach bLoard
member, if the Board so desires,

Mr. Chairman, these three voluues represant one
set of referance reports 1 through 153 if I may, can I put Chem
on the bencé behind the Board?

CHATRMAN WOLFE: ALl right,

[Counsel distrilating dozuments.]

MR. GALLIO: 1 am prepared to give the Mcard thre=

copies, if they so desire.
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ar?
i CHAIRMAN WOLFE: No, that will be sufficient.
2 {Counsel distributim documents.]
3 MR. GALLO: I also have two copies for Mr, rarris,
4| if he so desires.

5 MR. FARRIS: Omne will be fine,

6 . MR, GALLO: Let the record show that the Staff has
7 || declined.

8 MR. DAVIS: We have the d curents on record back

o Il in Vashington, so we don't need a copy.

16 MR. GALLO: Mr. Chairman, ths second iten mentiond
1 in my letter refers to GESSAR-230 NSS8S., Again, this

12 document was referred to at pages of tha transcript Nos. 573
13 and 574 and portions of this document are ipcorporated by

14 || reference into the Black Fox PJAR.

15 I Therefore, Applicants intend to introduce this

16 ﬂ documest into evidence during the course cof these haciings.
17 || As a part of that submission will be Amcacment lo. 15 ©o the
18 Black I'cx ISasx., and what Amendment No. 15 does ie complement
9 || the CLSSAR-238 NSSS by updating the description of certain
20 items of GE scope of supp'y for the Black Fox Ecation.

] I would like to distribuce Amendm=2nt 15 av this

N

! time,

{Counsel distributing Jdocumsnts,’

.
end 1

8 B 8 B
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MR. GALLO: I do not intend to offer these
documents today, Mr., Chairman. This is for the purpose of
disctribution.

That concludes my preliminary matters.

CHATIRMAN WOLFE: Mr. Farsis?

MR, FARRIS: Yes, air. Tnank you.

Mr. Chairm.n, as vou know, we have had quite a
few hearings and discussions in cemera and public coucerning
the Reed report.

My clients are very grat2ful to this Bcarxrd for
its ruling that portions of the Reed report should e
produced -- 1 think as is evidenced by (ome of tha sigas
you probably saw outside cof the Federal Courzhousa.

Nevertheless, I think they are still concerned,
and would still like to have those pcrt;ons of %ne hearing
that concern the Reed raoport made public.

Therefore, I move th~ Doara chis merning to open
the hearincs,; including those portions of the hearing that
concern the Reed report, concerning Title 5, Saction 352(Db)
of 'he United States Code, which is the sc-called Covermnment
Sunshine Act.

That Act requires, @xcept in a cace where the
agency finds that the public iatarest requires ocuaruise,
that avery portion of averv wmeetiny of an ageacy shall be

open to the puklic observation.

—— | e ——— - g
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We would urge the Board to make a finding chat

the public interest rzouires that those norcions of the nearin:

that deal with the Reed report, and SPecifically with

safety related issues, be made oven tu the pubdlic.,

(Pause.)
CHAIRMAN WOLFE: Any comment, Mr., Zalla?

MR. GALLO: My, Chairman, the Reed report has

'

been properly determined to be a conificential documanc,
pursuant to the NRC's regulations by the NPT stafl. 7Tue
applicable regulation is 2.790 set ‘forth in Title 1¢ of the
Code of Federal Regulations.

Pursuant to this regulaticn, the xC vectl
requests the General %lectric Cumpany ko zuLnit the basis
for vhy certain exerac.:c from the Nesd repovt snould be

held confidential.

That submisgsion was made Ly ch: Geperil Clectrld

LT

Company, and in due couvrse -- I believe in July of _ast

Year -~ the staff issued a letter whiach deogeruined chat the

b

extracts were prpperly conaidered ‘o be nreopriatacy locwnants
pursuant to the Commissicn's uiss.
Now undar the protectivs crder that a8 lssue=d

oy this Beard, there was a racognition that =12 ead repors

and its extracts wev> propariy held propriscary. hs |
ancarstard the Commission’s Ruales of Practias, saould any
party or the Board irsell dets:mins that -- or guelclon suc

—— - -

- ———— i > —— e
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a determination, there is a procedure set for handling this
matter. A proper motion should be filed with the alleqations
being made that there is some'quesuion as to whether or not
the Reed report and or its extcracts are properly designated
as proprietary documents.

And chen the Boar. charqged, at that point,
with the responsibility of determininag whether the tests set
down by the Commission themsel?as ané the ECCS rule-making
proceedina are net.

One of the tests, for examrle, is whether =-r rnot
the document is ordinarily held as a confidential, propriztary
document by the companv itself,

Another test is whether or not the comnany's
competitive position would be adversely effectad by putlic
disclosure. There are others.

The point here, Mr. Chairman, is that Mr. Ffarris,
if he wishes to pursue this matter, -siiculd, cf course, follow
these procedures so that the Board and the partics can
address themselvas to the situation in an orderlv manner.

It seem3a to me that it was encumbent upon Mr, Farris
to make this motion earlier than this morning so that we could
have addressed these matters in a more regular manrner and &
more informed m~nner.

With respect Lo whather cr not the so-callad

“Sunshine Act," the statute referrad to bv Mr, Far:is,
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suparcedes these requlations, it is my understcanding tha+ it

does not.

Perhaps 'r., Davis could be more speciie on that
point, but until we have had a chance to review the motion
and brief it, I cannot indicate anythine more specific on
that point.

I do not believe the Sunshine Act apnlies to
instead, with internal

adjudicatory proceedings. Tt deals,

deliberations of the agency itself, rather than deliberations

invelving an adjudicatory auaministrative board and che public.

Mr. Chairman, I quess in conclusion. for all cof

these reasons, in the nresent form tae motion shruld o

denied.

CHAIRMAN WOLFR: Ir. Davis?

MR. DAVIS: Mr. Chairman, 2.790 zots ou: certain

exceptions to disclosure of public information, and it
raquires the balancing of the agency’'s and the »ullic
interesc,

One of the anumerated exceptinne ars crade sacrets

and commercial or financial information. So inherant in +he

determination under 2.790 is the balancing for che wuablic
interest. tast.

2.790 i3 an excepti:n to the Yaderal -- eh:z Youl
And I balisve that alsc ii= axemptiocaz would praclin bha

-

the Sunshine Act.,

an exception also to
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In that respect, because there has been a Lalancino
of the public interest and specific recognition bv the
Commission that trade secrets are to be proctected, we think
that the current motion must be denied.

MR. PARRIS: Mr. Chairman, Title 5, €ectica 552(b)
defines "agency" as: Any agency defined in Saction 552 e) of
this Title, headed by collegial, cunposed of twe or more
indivicual members, a majority of whom are appointad %o such
pesition by the President with the advice and ccnseat of the
Senate, and any subdivision thereof authorized o 2zt on
behalf of the agency.

The term "meeting” means a deliberation of ac
least a numnber of individual acency members racuirad o take
acticn on behalf of the agency where such delileraticns
determ.ne or result in a jeoint conduct or dismosicion of
official agency business. And it is true that, under :the

governnent in the Sunshine Act, there is na exceptlion for

&)
4]

trade gecrets and commerc.al or finaucial information
there is in Section 2.790.

llowever, both the governmant in the “unshine Act
and 2.790 clearly indicate that whoare che jpudllc incarest
requires buherwise, T thirk tre lanvuage in 2.799 is thac
after a balancing of the interaest of the »ersons or T:nCY
urging nondisclesura and the pubiic interisc; vhersas, in the

Sunshize Act ithe language is "exeent in the casze ~hexa Lhe

-—

———— . . P — .
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agency finds that the public intarest requires otherwize.”

We feel that th2 Doard then has to, urder both

of thase has to make a determirnation that the public interest

does not outweigh GE's interest in keeping thess po-+ions
of the proceedings in camera.

I have extra copies of Title 5, Section 552(b).

(Pause.)

CHRIRMAN WOI¥FE: Dcas scmeons have a copy of thae
protective order of Japuary 5, 1979, pleasa?

(Pause.)

MR, GALLO: This is the original order,

Mr. Chairman.

(Handing document to Board.)

CHATRMAN WOLFE: Anvtaing else?

(No response.)

(Bcard conferring.)

CHAIRMAN WOLFE: The motion sulmicced orally by
intervenors is denied.

In the first place. and without nere. «vab an
important motion, relving upon the Sunshing Act, shovld bavae
be2n timely submitted to the Rcard, and the Board “hen could
have had the briefs submitte:s by apslicant and %w sta$f, in
order Lo nake a reascnad Sudmuont.

This has n0t beoea done ir thisz ~ass.

Furcher, the Bcard nores tha® “here has Heas no

o — . —— PO —

PR —
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question by anyone, by any party, that the Reed report was
confidential or proprietary, or contzined trade secrets. All
parties have sc, at least implicitly, aqgreed ard the Bcard has
so understocd.

So now we are at the point where the Beard has
issued its protective order of January 5, 1979. And this,
as is evidenced from the wording of the protective order
itself, was based upon a compromise, or & setctlement hetween
the parties that certain procedures would be followea with
regar® to the extractions from the Reed raporc.

And that prctective order, pursuant tc the werding
agreed to by the parties, was that that information from the
Reed report, "shall only be disclosced in camera under =he
conditions set forth" in paragraph 3 of the protactive order.

So there having been ar aqreement -- really a
stipulation -- between the parties, the Becard is not about
to allow one of the parties, at this late date, to gc back
on its agreement and/or stipulation.

Now the Rule of Practice, Section 2.720, provides
for in camera sessions under certeain conditions. It alzo
providas that if the Commission subsetuently determines taac
the information should he disclcsad, th2 information and
transcript of such in camera sessions will be made peblicly
available.

So what tha Beard is ruling is that the moticn ie
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denied. When we come to the Peed report, we will procaed
pursuant to the agreement of the parties as reflected ia cur i
nrotective order; we will proceed to in-camers proceedincs, !

If the intervenors are of a mind, they way petition

-— - — -

the Commission that the transcript be made publicly available,

All right, any other preliminarv mattars?

——g—

MR. PARRIS: PMr. Chairman, may I resprond co your
order?

CHAIPMAN WOLFE: Yes.

MR, FARRIS: You said ons thing in thare, in "
particular, that disturbed me. e thouyht we had made it !
clear that we had never conceced tha® the Reed report was
proprietary; but we were assuning, and treating i% so, for

the purposes of this disclosure, aven f“or the vurvesges «F

&r

this motion =~ I will assume, without conceding, thau

would be considered a trade sacret and commereciza’ inforation:

I think it is clesr, from Pothi refereacez in tre FR ana tae

.’
government in the Sunsnine Ac%, the¢ it can 3¢ill L= ;¢!8i7:;?€
that and vet the publiec interest could raguire lizclosu-e. i
Furthermore, cur acr2emant zerteinly says - oavw
so-called “ v, 2ement" «- s2ys thatc it will Dbe vsed in in {
camera se<ssions: howevey, never c¢eorcedins thar ic was
proprietary, we would urgs the Beard =o, hoving reviesved it,
that it nct be coansidsrael croprietary. i

Furthermore, that our agresmant was under e {
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constraint of the Board -- its indication in oral arqument,
and I think in conferance calls ~-- that it was. i oriaereid to
be produced at all, it would be ordercd tc be produced 1.a an
in camera sessions. 30 we were agqreeing to a forecgonc
conclusion on that point.

CHAIRMAN WOLFE: Any comnents?

MR. GALLO: Mr. Chairman, the Doard has rled that,

once you are going to coneider Mr., Farris' remark as 2 motion
for reconsidaration -=-

CHAIRMAN WOLFE: I am not coasidering it as a
motion for reconsideration, but I would like some clar . fica-
tion now of what your positicn is as %o what . Farris has
added. Any further commant, i3 all I am askiag for.

MR. GALLO: Mr. Chairman, Mr. Parris has scated
that he reserved the right at some future tine, if "2 30
chose, to question whether or noc¢ “he Reed report - L:s
extracts should be properly held confidentiel snd nesprictarv,

It is ny recollection that that is tru=; chat he
did that. I don't know that the orotactive order ilis2.f
reflacts that rescrvation, but I can r2call en at leaz: two
occasions when he indicated that.

I tairk that, revertheless. the Board's ruling is
bottomed mora on rhe dalay in the Tiling of the moticn thar
its form. It is highly orejudiecial o the aprilcent, and

indeed to GE -~ which is nct reorzesented here voday -- ko

{

- -
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would have to field this motion under these circumstances

n nrocesding

boe

with the possibility of the attendant delay
forward.

I think that is the basgis for deayianc the .otion.
I think the Board's ruling is fair and egquitatle in that
regpect.

MR. DAVIS: Mr. Crairman, it is the staff's
position that, even though tharc ara technical difficulties
with the instant moticn in terme of it being [n writing ond

the timelinecss and possible waiver, that aven if those

factors were ignored -- and we don't thinX thov shouli b2, as

the Board correctly ruled -- that tie re~owd weuld ba adagqu-ta

to: (a) sustain a defermination on thes oroonristaryr nature
of the document; (b) to show the pudlic (nterasc woull ke

better served by nct revealing this informcotion.

-

So we believe that thare are other sazrrun reazons
for the Boavd's decision chsf would sustain k.

(Board confercing.)

S U G S e —"

e —————— o



&

10

o

12

13

14

15

17

19

N

& B B B

‘P

7512

CHAIRMAN VIOLFF: I would merely add in the
furtherance of our ruling that certainly such an important
matter as I pointed out should have been in writino, anot only
go that the Board could make a reasonad judgmant, but also
I note that Ceneral Electric Company is not here today to
protect its interests with regard to the untimely motion to
have open hearings with regard to the NRaed Report.

If there had been a timely written motion,
certainly GE would have been served, and GL would have
rasponded.

All right. Any other preliminary matters?

MR, CAVIS: Yes, Mr. Chairman, Two matters,

In previous safetv hearings the Intervenors asied
that St.ff witness on financial qualifications, Michael 1.
Karlowicz, draw up a chart of rates ol return on common
aquity. This was done and furnished to the parties under
my cover letter,

We would ask that this affidavit be admitted into
evidence, and we would make that Staff Lxhibit 9.

CHAIRMAN WOLFE: Would you have it so marcked, !Mr,
Davis?

FMR. DPAVIS: VYes,

{Tha docunent referred to was
marked Staff Exhibic No. ¢

for identification.]
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MR, DAVIS: I beliove Mr, Farris has socuc remarks
on that, s0 my otiar housekesping guescion is ~= involvas
the admigcion. into evidence of Staf? Exhibit 0=3, which i=
Volume iI of the ATWS HUREG that is the big thick document
on ATWS, I furnished the Board and perties copies of Volume
III to that document, and that should be in everyone's
possession by now. It is a sliimmer --

MR, SHON: I!ir. Davig, I cdon't believe I -= I don't

know abiout the other Bcard members -- gou a copy of Voluwa 11X,

I understood it was going to be prersented hare at the hearing,

MR, AWVIS: Yes. Thay vere supgosed to have saut
out copies to all of the Board aﬂd she parties so zhab they
would have their own copy, but -~ by the tins we a:rived lLiere,
If not, I will secure 3ome copies for the Board, so the Bceavd
can look at it.

MR, SHON: We have Volumes I anc LI, but Volume IXIX
is an upcate, I undasstand.

MR. DAVIS: Yes. The significancs i3 larvely in
terme of the extent of the Staff relianca voen the Lazaussaen
Report in preparation of Staff ATWS testirony, and we tnoughh
it would be relevant and of intercet to thz %oari and the
parties to take a loox at that, ‘

The 3oarcd hag never f£ostially ruled cu iLutroduciion

of Bxhibit 8«B, sc wich S=B we are soing v akic ~C, NURLG
0460, Volume IXII, and wa willi meve vhot it be admicted iato

O ———

e ——— -
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eviderce along with the Karlowicz affidavit.

CHAIRMAN WOLFE: That will be marked Staff Exhibit
8-C?

MR. DAVIS: Yes, s.ir,

[The document referred to was
marked Staff Exhibit 8-C
for identification.]

MR, DAVIS: I have an =2rtra copy of the Karicwicz
affidavit if the Board and the parcies would lixe one.

MR, FARRIS8: Mr. Chairman, we have no cojecticn
to any of those items being offered into evidence witl
the exception of the larlowicz testimony and we reserve the
right to ask Mr, Karlowicz that he ve called back for cross-
examination on that schedule.

Mr., Davis indicated that hopefully next week he
would have him here. We would have no objection ©o i% beiny
admitted into evidence on that basis,

CHAIRMAN WOLPE: All right.

MR. GALLO: Mr. Chairman?

CHAIRMAN WOLFE: Yes.

MR. GALLO: As I recall the state of the record
on this matter, Mr. Xarlowicz was asked to Zurnish this
information in answer to == pursuar* to a request fLfrom 'O,
Woodaxd, and Staff agreed to rovide the informatica, and £

conatrue that a2s essentizlly responding to a raquest for
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diecovery.

I note that what ie included in thie affidavit
i3 a list of investor-owned clectric utility companies
having earned 15 percent or greates rate of ratur:t in common
equity.

The Board may recall that Board Juestion 1f-1
dealt with whether or not the Public Service Company had
furnished inconsistent interest ratics to the Oklahooz
Corporation Commission as compaved o the NRC.

The Staff would object tc the == I'n scorsy, the
Arplicant would object to the admize‘bilitv of this afvicavit
on the grounds that it is irrelevarv apd immaterial to Zsard
Question 18-1,

Ve, of course, have nc chjecticn ko tha staff
volunteering to furnish «his infomeation to the Intersvenors,
but making it a part of the record for 2oard Questics 18-~1 i3
a differmt matter and therafcre we oppose this subndiscion at
this cime.

MR, DAVIS: The affidaviti in guestion 1l.ists
Ceatral and Southviest Corporation of the pareunt olding
coempany of PSO and its rate of veturn for coamen equity for

1969 %o 1972, On tkat arcurd, it jis a2rqguakly relavant, and

in their evidentiacy context.

MR. GALLC: Mr, Choirman, financial qualificagions
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1 of the Public Service Company of Cklahoma and its pareant

corporation is not at stake in connection with Board Question

b

4 l6=1., It simply deals with the matter of hoew the informa-
4 tion concerning interests coverss the ratios and return on

5 equity percentzges for various years has no bearing on that

¢ || matter.

B Therefore, it is indeed irrelevant.

3 MR. FARRIS: Nr. Chairman, at the time Mr. Wundarzd
) r esked the question ocially of Mr. Karlowicz, Mr. Gallo had no
10 cbjection to the question.

" He said I will have to cet back to you later. I

12 consider this affidavit merely ‘he answer to that auestion to
13 | witich Mr, Gallo has waived the cbjection by not timely making
14 the objecticn.

- * Furtnermore, the Board will recall that in the SER,
6 cne of the underlying assumptions for PEQ to be able te build
- il B.ack Fox Station was that they get a 15 percent ra2turn con

18 common equity.

19 T think, as it is clear from Mr. Xarlowicz' affidaviy
20 that way not necessarily be a reasonable assuaption in this

21 case, and that the Poard, even if the Poard wers o consider
22 it irxrclevant, sheuld allow it in for that purpose,

- CHAIRMAN WOLFE: Any obiecticn, Mr, C2lll, tc

2 Staff Exhibitc 8-C?

28 ME, GALLO: ay I have a2 moment on that, ir,

Chairman?
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[Pause.]

Yes.
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1 MR. GALLO; Mr. Chairman, it had been my impres-
2 sion that the staff was just going to make Veolume III of
r |

3 NUREG-0460 available for the information of the partias.

have no objection to its admissibility into evidence, but I §

4

B would like to reserve the right to recall Mr. Thadani after
6 reviewing the document again this evening.

7 I am not certain that T wish to recall him, but I

8 would like to reserve on that point until I heve looked at

the document again this evening.

9

10 CHAIRMAN WOLFr: All right, for now, Staff

0" W Exhibit 8-C is admitted into evidence with the right ?

12 reserved tc applicant to procezd with further cross- §

“ examination of the named witnese. i

i “ (The document nravicuslw marked i

» Staff Sxhibit 9-C for identifi- |
XXXX & cation wae received in evidsnce.f

& With respect to Staff Exhibit 9, marked lor

= identification, the Board would like to review the transcripts

" that lead to the furnishing of this affidavit befcre it makes

20 its determination of whether or not to admit this document.

o Mr. Davis, if you have copries of the transcript

at those page numbers whers this was under discussicn, e
would appreciate being furnished wita that szarmccime today,
and we will rule or this.

t{R. DAVIS: I don't navaz the transcripts, hut I

B R B B
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might be able tc cb+ain copies.

Does the Board’'s ruling encompass 3-B, which was
panding, Appendix 2 to the ATWE Report?

CHAIRMAN WOLPE: All right. December 1llth, ny
notes read that Staff's Bxhikir ¢-A was admitted. 8-, I
take it, was not admicted at that time?

MR. DRVIS: No, I moved its admission, and veu will
recall that it was such a big document that we didn't have
encugh pecple to carry them out here. S0 I furnisined tham
later. They hav2 been marked and sent irto dockecing and
service. They are in the record. Thev are identified, but
not admitted.

CHAIRMAN WOLFL: Any objection to Stafif Exhibit
8~-B marked for identification?

MR. GRLLO: #o obiaccion, Mr. Chairman.

CHAIRMAN ¥WCLFr: Mr. Parris?

MR. FARRIS: No, sir.

{(The document previouvsly maxied
fer idgntification as Shaff
Exhibit 1-8 waz wreceived ip
avidence.)

{Pause.)

CAAIRYAN WCLTE: Nhnv othey maztars?

MR, GALLD: Nr. Chairran, w2 will furnieh - if

it io convenient for the Board znd the staff -- we will

——————— P ———— —
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furnish copies of the October transcript dealing with

Board Question 18-1.

CHAIRMAN WOLFE: Thank you.

"f there are no other matters, then, we will
Proceed with the scheduled witnesses.

Mr. Gallo?

MR, GALLO: Mr. Chairman, T propose to call five
witnesses who will testify on behalf of the applicant with
respect to Contentions 3 and 16. Perhaps a few -- Mr. Chairmar
I have been reminded by my cclleague, could we have a short
bench conference, please?

CHAIRMAN YOLFE: Yes.

(Bench conference.)

CHAIRMAN WOLFE: Off the record.

(Discussion off the racerd.)

MR. GALLO: Back or the record, Mr. Chairman%®

CHAIRMAN WOLFE: Yes.

MR. GALLO: Mr. Chairman, a few brief remarks, to
explain what the applicants are going to present this
morning.

First of all, the Becard and the nar+ias will
recall that on December 6th the aprlicants furnished copies
of two General Electric documents: I[nterim Containment Load
Report, Revision 1 and Revision 2, concerring the Mark ITI

containment.
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At that time, we indicated that we were reviewinag
those documents to determine their impact, if any, on the
applicant's containment testimony that was previously filed
on September 25, 1978,

By my letter of February 2nd, 1979, I advised the
Board and the parties that we had completed our review of
these interim containment load reports, and had determined,
consistent with Commissicn and Appeal Board precedent, that
the containment testimony to be filed by the applicants with
respect to Contentions 3 and 16, should more properly be
based on this more current information, rather than the
information that existed at the time ox *he original filing
of testimony on September 25.

Accordingly, we withdrew on Febiruary 2 the pre-
filed testimony, and substituted there for testimony that was
furnished to all parties on February 2nd, 1979.

That testimony consists of four pieces --
actually, five.

First of all, there is Amendment 14 to the
Preliminary Safety Anxlysis report for the Black Fox station.
Amendment 14, in the main, contains an update of Appandix
3-C to the PSAR. Appendix 2-C concaing th: load definition
information on the 3lack Fox dockat for the Mark III
containment. That version of Pppendix 3-C, as it was

submitted as a part of Amendment 8 to the PSAR, was Dased on

P ——

b - o
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1 “ a GE document that had been raierred to in this pu ceeding
6 2 as Appendix 3-5. The updated versioa, contained in Amendment
3 “ 14 which I will offer into evidence today, is Lzsed or the

N 4 information contained in the Interim Containment Loazd Report

5 Revision 2 dated Octcber 1978.
6 This is a GE documen: concernirg the refersnced

7 ! Mark IIY containment design. So the first order of business,

a3 Mr. Chairman, I'll propcse to calli Dr. Cox and Mr. Conrad,
9 M=, Guyot, and Mr. Scbon, f£or the purrocge of sponsoring iuto

10 evidence Amendment 14.

11 Thereafter, I will call Mr. Scgen, Mr. Guvol, and
12 Mr. Thurman, Mr. Gang, anéd Mr, Conrad a3 a quintat of

Q 13 witnesses on thece issues.
14 I would ask that any cross-examinatlion on

15 Amendment 14 be held in abeyance pending the presentcation of
- the supplemental testimony filed on February 6th of these

17 other witnesses,

’ 18 Il Mr. Sobon will testify as to the GE test programs
19 concerning load-definition information. fHe will tesuify as
T 20 to what the load definiticn: are for the GE Marl IiT

|
21 1 reference design.
i Mr. Guvot will exrplain and testify aow he wag
N given this iaformation, =nd hcw he reviewed the inforwaticn,

for nse in searastilon with

22
23
24 éné detarmined it was arpreorriate
25

the desicn of the dMark III centaipment £or ‘as 31sct Feox

P S————
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Scation.

I should point cut, Mr. Chairman, that the
Mark III containment desiqn for the Black Fox Station ‘o
not the GE referenced plant design. GCE is not furnishine %the
Mark III containment for the Black Mox Stztion. It is
ocutside their s=cope of supply. It is being furnished b? the
applicants and designed Dy Black and Veach Consultant
Engineers.

Mr. Juyot will alsc uwestify aa to hisz raviey of
this information and testify as to the statug of his crelimdi-
nary design of the containment for the Black Pox Stuition.

Mr. Lowell Thurman will :agiify witch respset <o
Coatention 3, which is the impaczct of fuli-swell l2ad in an
above-suppression pool oa compenanis aad piping in that area.

Mr. Guyoir will also testify with respect «o

Contention 3 in the same arsza with resvect to stmuctuves snlv

-

. ——— S e F B | A i . T ——— S+ ot B A
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Mr. Gang will testify with respect tu Coatention

3, with respect to the one iten of equipment locat:zd in the
suppression pool area that is within the GE scope of suppiy.
This is namely the hydraulic control units.

Mr., Conrad will take the stand for the purpose of
complementing the testimony recently filed by the NRC Staff,
namely the testimony of Messrs. Field, Guldrick and Thomas,
and in that testimony thev indicate that the Applicanits have
agreed to certain commitnents concerning the dasign of the
Black Fox Station with.respact to in-phas2 bubblies a3 vleay
may accrua from safety relief valve discharges.

It is Mr. Conrad's tactimony ==~ it Is in the
form of a letter which confirms.that commitment., Mr. Chalrman,
we heard this morning from Mr. Davia thai Board Questiocn 5«1
would be “aken up on Monday. ; aisg =~ I'm sorfy, Wednaasday ==
that is the day after tomorrrw.

T understand from Mr, Farris that he would
prefar to preoceed in that order as welli. 28 a conseguance,
Applicants will not offer into evidence the testimony OZI
William Gang on Board Question 5~1 at this ime. We will wait
until Vednesday.

Howavar, tae testinonv o Mr. Guyof on Zoaid
Miestion 5-1 is intearated into his vrittsn tezeinomy on
Contentions 3 and 106.

e would ask “hat that be admitcad when 2 aatz

o —— t——— - ———— o

e ——— —
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the offer, with the understanding that Mr, Farris reservss
the right to cross-examine on ‘lednesday rather than today with
respect to Doard (uestion 5-1 and, indeed, we would recall
Mr. Guyot at tchat time,

With those preliminary remarks, wr. Caa’rwvan, T
would like to beyin Applicants' direct case on Ceatantions 3
and 14 by calling the witnesses wio will sponsor Amencnieat 14
of the PSAR; namely, Mr. Conrad, Dr. Cox, Mr. Cuvot and Mr.
Cobon to the stand.

Mr. Chairman, Mr. Conrad and Mr. Guyct and Or.
Cox have bLeen previously sworn. Hr. Sobon has not.

CHAIRMAN WOLFE: Mr. Scben, would you ramain

standing.

Whereupon,

EDWIN COX,
VAUGHN CONRAD
anda

DAVID GUYOT
were recalled as witnesses on behal? of the Applicanis and,
having been previouvsly duly swora, wers exanined and wescified
as followe; and

LAMBERT SOEBCH
was callad =3 a witness on behalflof «he Applicant and, havin

been first duly swern, was sxauwinad and restiflaed as dellews:
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DIRECT ERXAMINATION
BY MR, GALLO:

0 Mr, Corrad, wculdé you state vour full nome ond
addrasss for the record, plaase.

A {Witness Conrad] My name is Vaughn I. Conrad.
I reside at 5120 Soutih Richmond Avenus, Tulea, Oklzhoma., I am
smployed as a manager of Licensing and Compliance by the
Public Sarvice Company of Cklahcma,

A [Witness Sayct] Iiy name is David Guyot. My
address is 103 Long,Overland Park, Kansas. I am emploved
by the firm of Black & Veatch, a consultant te Puslic Service

of Oklahoma.,

Q Mr., Scbon, wculd you state vour fu'.l naue fcr the
record?
A {Witness Scben] My name is Lawmbert Jobm Subon,

am the manager of the BWR Containment Licensing ez CTen2aol
Electric.
Q Dr. Cox, would ycu stata your full noaws and

address for the racord.

A (Witnhess Cox? E&uyin Cox. I an at 3920 Linds=n

> ‘- vy 1 oy R T
L am an eaplovee <f Bladl

Drive in Prairie Villaa, Xancsas.

exr, licensing.

W

& Veatch, as projec: enjgin:

2 Mr. Conran, d4ic foa have coecsion to orfar tha

.

preparation of Amendment 14 4o tha 25pN7

B P ——————

. —— O ——— T ———————. . T S . W - .
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1 A [Witnees Conrad] Yes, I did.
. 2 Q I show you a document that has on a tab on the

3 || first page the words "NRC Questions, Amendment 14," aré hand

Ry 4|l it *o you, and ask you if you can identify it for me.
) [(Handing document to witness.]
6 A The document is a copy of Amendment 14 to the Black

7 || Fox Station Preliminary Safety Analysis Rer~rt.

8 Q May I have thz document?
9 “ {llanding document to counsel.]
10 Mr. Conrad, did ycu have cccasion to ragusst Dr.

1 ﬁ Cox to prepare this document?

12 A YQS, 1 dido

"' 13

14 || the request of Mr., Conrad?

Dr. Cox, is this the do~ument that you prepared at

15 A [Witness Cox] Yes, it is.

16 Q Dr. Cox, car. you tell me what the documen: contains
17 + in general terms, what subjects it audresses?

18 A The document cortaing essentially the incorporation
19 || of the General Electric Revision to the Containment Load

20 || Report.

21 Q In connection with this rsvision, did you receive

22 || tha advice and assistance of Mzr, Guyot?

24 Q Can you axplain what that advice and asszistanca was?

‘ 25 A David Cuyot is responsible for contaiament cesign
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for Black & Veatch. He thoroughly revizwed the decument and
gubmitted it to me as applicable to Black Fox Station for
incorporation in Amendnent 14;

[Handing document to counsel.]

Q Mr. Guyot, I hand you what has been identified as

Amenément 14 to the PSAR, and I call your attention specifically

to that part of Amendment 14 which containé Lopend’x 2-C.; and
agk if you have prenared thai document?

A [Witness Guvot] This document was prevared Dy 2
or personnel under my supervisicn, ves.

Q Can you tell me how it was preparec?

A The document was prepared bv making a reviaw of
the General Electric document referrad to as the Interin
Containment Load Definition Resport Revision 2, dated Novewer
of 1978, against the Appendix 3-C of the Black ?ox.Station
PSAR, as it existed through Amendment 13.

The changes or the modifications,revisions, refine-
ments and load definitions nresented in the ITLR Rev, 2 were
reviewad for their anplicabilicy to the Black Pox Station
containment. design, and those load definition refiasmecncs
which were applicable, .no3e wewvs incorporiced lnto Amendrant

14 and documented in Apvendix 3~C, wihich I ncw acid,

Q Is Amendment 14, aand mor2 suecilfically Apmendii 5=

an accwrate pregentation of the In’erim Cuntainnant Load

Raport Revision 2?2

—————— . S ————" T ————————— . ST = O A ——.
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a Yes, it is.

G Does Appendix 3-C contain any information in

—— " ———— .

-

addition to what was contained in th2 Interim Contalnient
Load Report Revision 27

A Appendix 3-C dces contain several Black Fox
unique design descrivntions which are expanded on in my testimong
which would be presented with regard to Contenticns 3 and 5.
These differences are documented in Aopwendix 5-C,

Other tran that, it is & duplica’iown of Lhe

applicable portions for the 23%=-inech raactor ccounciivment
system from the Mach III vaferesnce plant.

Q You said in your zestiwmony on Contenticas 3 end §.

Did you mean 3 and 16?

A Yes.,
Q I underecand that Amendment 15 to Ltha PSP vns

filed last week soma time, Ig thars anyth.ng ir that Jocumani, |

to your knowledge, that might affect Appendix 3-C7 i
A There 1s a modification in Atcvachment X to Appondix

3-C which is in the aAmendmant 15 to the Blacik Po:x PEAR

- - b
e o
- wee e bk ldidiade

pool tenmperature monitoring system for the Black

-

i hrve reviawed this amar ment, 20d althoudi

i
winich addresses :the == provides a descrintion or tneg qu::;cssiow

i

]
the change ig a denzxture from che ztandaxd GE rugoumaodncliorn,
it doea not aifect load A:zfiaition. |

Y As I undarscand your tastaimony, Apgpendiy a~C L¢
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-l accurate representation of ICLR Revision 2, except as you

I A That is correct.

0 "Mr., Sobony=~wculd you pass the document to Mr,

; have noted it here this morning; is that <orrect?
' Scbon.

Mr. Sobon have you had cccasion to review FSAR

=

Amendment N¢ 14 and in particular Appendix 3-C2

A [Witness Sébon} Yes, I have,

Q You have heard Mr. Cuyot tostily this noiniag
that it is an accurate represcntation of die Interi:
Containment Load Report Revision 2.

First, let me ask you: Are you familiar with ths
Revision 2 documant?

A Yes, I am familiar with the ICLR Rev, 2 in that
I was partly resconsible for the preparation and transil:tal
of that under the GESSAR docket ¢o the Regulateoiy Starfi,

Q Basad on veur review of fRopendix 3-C, 4c you agimee
with My, Guyct's opinion and statemant that it represents a
true repraesentation cf ILLR, the Intorim Containmant Loal
Report Ravision 27

A Yes. As explained in the foreword £o :lig znznd-
ment, the exceptions zxre idantificd ard e xest oI the
doccument deces refl.ct thae ICLE Deév. 2.

:'1:{. GAIJ:JC: 34 oS Ch

- - o * > o=~ * e :
. % . L™ 3 :
A TNEN, 8C TS TLhe o WOLLLO

P

H iikes to offer intc svidonca == I guass Daforz I oifar i¢ inte
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1 evidence, M. Chairman, I ocugnt to have it marked as

i
‘ 2 || Applicants' Exhibit.
3 At this time, Mr. Chairman, I wculd like to have what
R 4 || has been iden!ified as Amendnent 14 to the Black Fox PSAR,
5 || I would like to have it marked for identification as
6 || Applicanta' Exhibit No. 36, and I hand the reporter three
: 7 || copies for that purpose.
5 CHAIRMAN WOLFE: Any objection?
9 MR, PARRIS: No obijecticn,
i0 ME, WOODHEAD: No chjection.
11‘ CHAIRMAN WOLFE: Without cbjection, Applicants'
12 || Exhibit 36 is admitted intc evidence.

ixx 13 “ [The document referred to
14 marked Applicants' Exhibit 36
i5 for identification, and
16 received in evidence.]

end 6 17
. e |
18
’ 20
21
22
= 23
24

® .
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MR. GALLC: I would request that any Cross-
examination on Appendix 3-C be held in abayance until we
intreduce the supplemental testimony of Mr. Guyot, Mr. Szocy,
Mr. Gang, and Mr. Thurman.

MR. FARRIS: ©No obiection.

MR. BALLO: Dr. Cox may ster down, with the Board's
permission.

CHAIRMAN WOLFE: Yes.

(Witness Cox excused.)

MR. GALLO: I woulé like to call, in addition to
these witnesses, Mr. Lowell Thurman and Mr. Williaw Gang.

Mr. Gang has previcusly been sworn; 'I~. Thuiman has nct.
Whereupon,

WILLIZ G. GANG
was recalled as a witness on bz2hal” of the applicant and,
having been previously duly sworn, was examined and testifled
as follows:

and

IOWELL B. THURMAM
was called as a witness on ' behalf of the apelicant ard,
having been first duly sworn, was exanined and tastifiad as

foliows:

(Discussica off wha racord,)

R ———

e -
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BY MR. GALLO:
o Mr. Sobon, did you have occasion to prepare

supplemental testimony with respect to Contenticn 16 in this

proceecing?
A (Witness sobcn) Yes, I did.
Q I show you a document entitled "Testimony cf

Lambert J. Sobon Concerning Contention 16," and ask if that
is the testimony vou prepared for this proceeding?

(Handing document to witnesaz.’

A Yes, this is the zestimony that I prevared.
Q Are there any additions or corrections?
A Yes, I have one correcticn. That iz on page 11

in the next-to-the-last paragraph, there is a lire chat
reads "exceed the peak drywell pressure of 21.8 psig"; that
should be "psid” as in "differential."” That is all of the
corrections I have.

Q Mr. Sobon, as corrected .is sour tesctimony accurate
a i1 conmplete, to the best of your knowledgza and belief?

A Yes, it is.

MR. GALLO: With the permission of the Board, I
will make my mction to admi% all *his evidence after I have
laid trhe foundation for each piece.

BY MR. GALIO:

Q Mr. Guvot, did you have occcesion to prepare written

testimony with respect to Contert.ons 16 and 3, and Cuestion
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5-17?
A (Witness CGuyct) Yes,
Q I show you a documant entitled "Tesiimony oI

Mr. David Guyot Concerning Contentions 3 and 15 and Cuazstion
5-1" dated Pebruary 2, 1779, and ask if that was the

testimony preparad by vou for thic proceading?

A Yes.
Q Ara there any addicions or corwectirns -- sicrike
that.
Are there any corrections?
A Yas, there are. There are fouv corrace’ ous.

On. the unrumbered first page, thn ilset line of tie Jivst

paragrach should read: "to my “astimony on Juastien 17-3.°
Q Would you explain better the nature cf thac
change?
A Yes. My personnel quallfications ware includes
withk Board Cuestion 12-3, aad are not included in tils

testimony 2s the testimony currxently rends,
0 And you previouasly testified in the proca:iiny

with regard to Board Question 12-3?

A Yes ., I did.
Qo Plezse continuve.
: A On cege 7, the last line cheuld zead o+ g LT
of 100° 7. proviced in ICLR Raevw, 27 Instead ol "lLL0 parecad
The naxt page. the fif+h line from The . 3

. . ——
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should read: "Station is essentially identical to the
Mark TII Reference Containment for the 232",
On page 10, in the footncte, the fifth line

should read: “valve" instead of “value.”

G Does that complete your corrections, Mr. Guyot?
A Yes, it does.
Q Mr, Guvot, as corrected by vou this morning, is

your testimony accurzte and complete to the Lest of your

knowledge and b:lief?

A With regard to Contentions 3 and 16, yes.
Q Is there some question on Beard Question 5-17
A Yes. I would make a correction to Contention --

or Board Question 5-), that I did not make this morninc.
Q Would you make it at this time?
A On page 19, in the socond parasraph, the sixth
line, the number "15%" should now read "35 percent.”
MR. GALLO: Mr. Chairman, when I recalled this
witness on recall for purroses of cross-axaminztion on his
testimony, as a preliminary ﬁues:ion I will ask him to

explain the basis for that change z0 that Mr. Farris will

have the fresh benefit c¢f that explanation at the time, unless

you want me to ask him now.
MR. PTARPIS: "That's Eine.
BY MR. GALLO:

Q Mr. Guyat. ac corrzcted by you today, is ycuxr

D A S . v ———-
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testimony accurate and compiete to the best of your knowledge

and belief?
A {\""tness Guyot) VYes, sir.
Qo Mr. Thurman, did yon have occasion to prepara

testimony concerning Co. tantion 3 of this proceading?

L3 (Witness Thurman) Yes, I did.

) I show you a document entitled "Testimony of
Mr. Lowell E. Thurman Concerning Contenticn 3" dzted
February 2, 1979, and ask if this was the testinony preparad
by you for this proceeding?

(Handing document to witness.)

A Yes, it is.

Q Are there any additions or corrsctions te your
testimony?

A No.

Q Is it accurate and complete, to the best of your

knowledge and belief?

A Yes.

Q Mr. Gang, did yru have occasion to prepare testi-
mony concerning Contention 3 for this proceeding?

A (Witness Gang)} Yes, I did.

Q I show you a document eéntitled "Testineny of
Mr. Wi’'iam G. Gang Concerning Contention 2" dated February
2, 1979, and ask if this was tha testimony prepared oy you

with respect to thieg procesdinc?
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(Handing document to witness.)
A It is.
0 Are there any additions or corrections?
A There are none.
Q Is it accurate and complete tc the best of your

knowledge and belief?

A Yes.

MR. CALLO: May T have 2 moment, Mr. Chairman?
(Pause.)
BY MR. CALLO:

o Mr, Conrad, did you have cczasion to write a
letter dated February 2, 1879, to Mr. Vards, which leztsr
was signed by Mr. Tcm N. Ewing. Manager of the Black Fox
Stztion Nuclear Projzct?

A {("itness Conrad) Yes, I did.

@ I show you a copy of that letter and asxk you if
that is the lettaer?

(Handing document to wiiness.)

A Yes, it is.
Q What does the letter ccover?
A The letter covers tie applilcant’'s conmmuiment on

combining lcads frem oscillating bubbles in the suppression

pcols.
Q Hew 2 it the lettsr was sianad by Mz, Bwing?
A It i3 standard proiect practice for ccorreszponden

a

B e

v —

woter L1 g
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going from the Public Service Company of Oklahoma to
regulatory agencies to go over the signature of Mr. Iwing,
the project manager for Black Fox Statiocn, or “rom ar officer

of the company.

Q It is my underscanding that vou in fact wrote this
letter?
A Yes, that is indicated by the prcduction code

underneath ir. Ewing's signature on page two. The production
code is in all caps, "TNE:BLC:fd." That is a standard
production code used by the cumpany to indicate whe signed

letters and who actually wrote the texzt.

Q Do you adopt this letter as vour tesiimony h:re
today?

A Yes. I do.

Q . Is it accurate and ccmplete to y¢ v kaowledge
and belief?

A Yes, it is.

MR. GALLO: Mr. Chairman, at this time I would
like to offer into evidence as a part of the applicani's
direct case, supplemental testimony of “r. Sobon cencorning
contention 16; and Mr. Ganc concerring Contantion 3;
Mr. Therman concerning Centantion 3; Mr., Conrad’s tostimony
concerning the Fublic Service Comprny of Oklahema's cornitment:
and Mr. Cuyot's testuuonv coacerning Cententionz 3 and 15, as

well as Board Question S-1, with the uraerstanding with

- . t—
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respect to Board Quastion 5~1 that Mr. Guyot will ke
subjeact to recall for cross-examinatican by intervencrs and
staff on Wednesdav of this weel.

I would like to offer all ¢. the supplemental
evidence -~ all the supplemental cestimony into evidence,
Mr. Chairman.

CHAIRMAN WOLFE: Anv obiection?

MR. FARRIS: WNo objectiocn. except 4o Mr. Cuyot's
testimony on page 2, Mr. Chai:man, the last sentencs on
that page. We would move to strike that sentense as a legal
conclusion by Mr. Guyot who is rot conmcetent to rfende-s ons.

(Pause.)

MR. GALLO: Mr. Chairmau, .if T undersianl i, —e
sentence in questlon, "In all cases, the final deecign will bo
demonstrated to adequately meet the lozding reauivemzonts aad
ensure the safaty and welZare of the gencral nuklioz. I do
not believe that this is a "legal conclusicn.’ I% dezoa'.
purport to cite any reguletion in Part 50. any scction
or statute of the Atamic Enerqy Zot. It simply is a statemerst
which I would submit is a part of 2r. Guvol's rasponsibility
as a representative of an architec: enqinzer, which 13 <o
desiyn a facility so thet it adacvately snsures the salfoesy
and welfare of ha genaral nublic,

Therafore, T would ask thai the motich to a2trika

ba deniea.

U R ——
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MS. WOODHLAD: Mr. Chairman, I do not sce this as
a legal conclusion, either. He speaks particularly to the
final design, which ie nct questioned in this proceeding, in
any case; it is an anticipatory statement, something that might
happen in the future. It doesn't seem to be a legal conclu-

sion.

(Board conferring.)
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CHAIRMAN YWOLFE: Motion to strike is denied. We
do not feel that this ies a legal conclusion, and to the axtent
that any witness happans to make a legal conclusion or an
engineering conclusion, that ultimately may be deemed to be
a legal conclusicn, the Beard will ignore it as such.

MR. GALLO: Mr. Chairman, my colleagues pointed out
that we have providad 20 copies of 21l supplemental testimony
for incorporation intc the record as if read, with the excsptior
of the letter signed by Mr. Ewing.

- Vie will provide c~pies as scon as possible for the
reporter for that purpose.

CHAIRMAN WOLFE: Al1l vight,

ﬁ MS. WOODHEAD: Befora this evidence is admitied,

can I ask counsel to clarify the use of the “eim supplswantal
testimony? I urderstood frem his letter of Februvary Ind

that gave advance copies of the testimony to comzal that
this was a replacement. I <Zoa't know hcow he uses tche term
supplemental.

There was testimeny filed September of '72 which I
understand he intends to withdraw and -splace with the oresanc
testimany.

MR, GALLO: I would be glad ¢o clayrify :hat, She
is corract; we ara withdrawing and have withdwawn the ez Toay
filed on Septemter 25, and what I charactexized hewe =

rsupplemeatal testinmony iz the only testimony at th2 momeat

Bl e - o o = St o . i+

e ————— — . A—————
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MS. WOODHEAD: I have no cbiection tc iils
admittance.

MR. FARRIS: Mr, Chairman, on the letter that Mr,
Conrad proposes to introduce, I have a cougle of voir dire
guestions I would like to ask.

CHAIRMAN WOLFé: Al) xzight,

VOIR DIRE EXAMINATION
BY MR. FARRIS:
Q Mr. Conxrad, you stated you preparad this letter

and it simply went out under lr. Bwing's gignature?

A [Witness Conrad] ‘that iz correct.
Q You are going to cffer this teday as youx tastliiony?
A That's correcct. I asaid that I would adopt this as

my testimenv.,

Q Do you have the egquivalent authcrity of Mr, Suing?
A The eguivalent authority?
Q Do yeu have the same authority thek ir, Zwing has

in the Public Service Cocmpany?

A Not the samsz zuthoxity.
Q Are you personally authorinzd Lo maxa chs cozmi ament

that Ms, Bwing is making in thie lalter?

A Yes, I a2m.
) What arz ths lindier ef your zuthorizacicn <ox
dollars®?

P S———————
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1 A I am authcorized to make conmioments on tha
2 i behals of the company in the aree of licensing, not ravticui

!

3 || 2 doilar commitment,
i
4 Q ¥ou have no limit on your authority =z¢ far as
‘ licensing goes?

” A I have an obligation te discuss wich Mr. Zwing

ﬁ and his management the commitments I am making on cchalf of

W N O >

the company.

e

- A - -

- ——— - ————~ 1

9 0 Have you discussed this obliigazion with iy, Frdirng,

10 |[{ with the managemant at PSO?
1 A Yee, I have.
12 Q And you have beea given authority to aszke taiz

13 commitment?

14 A Yes, I have,
15 Q Ie that authority in writing?
16 A It is given because iy, Evwing gignsd the leitter

17 that I orenared.
18 Q But de vou have the auvthority, sirce /ouv ore
19 || intreCucinyg this as your testimony, rathar <han iz, IDwing's,

20 |{ 40 You have that authority %o make this conmliant for ¥307

21 A I have the auchoricy to make tie commitment that
22 |l e are speaking of in this istcer, yag, sir.

23 Q And i3 that authority in writing?

24 A Specifically not, otliar than the 2rvr 2hos Y2, B
25 signed the letter +that went to the U.8. Nu 2

AN e e ——
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1 ” Regulatorv Commiss on that I prapared.

MR. PARRIS: Mr, Chairman, I am afraid that I bhave
to object to the offer of this particula; letter because it is
going to be based on hearsay; that is. that Mr., Ewing Las
this authority. If he is the one whc has the authoricy
representing to this Bo;rd, the NRC, that PSC is going o ke
committed to this remedial action as far as the generic
resolution of Interim Containment Leoad, I think Nr. Ewing
is going to have to be the one to cffar this letter,

MR. GALLC: Mr. Chairman, [ understand tiesi the
answers elicited through Mr. Farris' voir dire, this is ‘hat
occurred:

My, Conrad has the authoricy tc make coailnents
on behalf of Public Service of Oklahcwe in Lthe axea &
licensing, and with respect to this proticular conmitment,
he == strike that.

Secondly, that thesc commitments and this cuthority
that he has, he has to discuss it with Mr, Ewing and bis
top management, I asgume before the commitment is actually amade.

In this particular irstance ae did de that, That ‘s
his testimony in arswar to the voir Jire.

It is guite clear that it seams that bz Lz
testifizd that he hkas the authority, not oply genzral.?’

but in particviar with the comnditmencs gec Torih in thia letdux.

1}
0
(54
t
i
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The facc that *he particular autnozity 2
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It is sinply a matter cf cl

people.

CINIRMAN WOLFE. 2oy other coama
m. FARRIS: l\Ic' Siro
CHAIRMAN WOLPFE: Stafzi?
MS., WOODHEALDL:

Mr. Chairman, <o

in terms of introducing documeats

The decuments identified by ilr, Callso will
intc the record as if read.

[The dccunents folleow:]

-—
L

w unimportant. Corporations just don’t orara

There is no need for tnis kRind of authoricy.

or this kind of authority being in writing.

-‘-'

is certainly a witness as to the sigaatuxa cl
can testify that this is indead a compaay dJoui
beneficially prasented to the IIRC.

[BEcard conferring.l

CHAITRMEN WOLFB: Tha obiecltisn is

” betwveer Mr. Bwing, Mr. Conrad, and their higher

mlanacens sut

The motion %o strike should bz denizd.

v
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TESTIMONY OF DAVID GUYOT CONCERNING
CONTENTIONS 3 AND 16 AND QUESTION 5-1

My name is David F. Guyot. I reside at 10315 Long
Street, Overland Park, Kansas. I am Project Engineer,
Structural Systems, for the Black Fox Station design
project within the Civil-Structural Engineering Depart-
ment at Black & Veatch Consulting Engineers in Kansas
City, Missouri, Architect/Engineering firm employed by
Public Service Company of Oklahoma. A statement of my
background and qualifications is attached as Attachment I

to my testimony.

Part I of my testimony deals with the follawing
loads identified in Contention 16 which relate to the
design of a Mark III pressure suppression containment:

(1) vent clearing

(2) vent/coolant interaction

(3) pool swell

(4) pool stratification

(5) pressure loads and flow bypass

Part II of my testimony addresses Contention 3 re-
garding the design of structures located within and
above the suppression pool and their ability to with-

stand the pool swell loads identifieé in the first



ﬂz-

portion of this testimony.

. Part III of my testimony addresses Licensing Board
Question 5-1 regarding the design of the Reactor Pres-
sure Vessel pedestal and its ability to withstand the
loads resulting from the Design Basis requirement of

10 CFR Part 50, Appendix A, Criterion 2 relating to
earthguakes.

The design of structures, systems, and components
for the Black Fox Station in and near containment are
based on response to interaction loads developed by
various phenomena, including seismic events, operaticnal
events and postulated accidents. These interaction
loads, such as seismic and loads due to actuation of
safety relief valves have been included in the design
either explicitly as they have Leen identified for the
design of structures or implicitlv as design margin in
the design of some components such as the Pressure Vessel
skirt. In all cases, the final desig. will be demon-
strated to adequately meet the loading r.oquirements and

ensure the safety and welfare of the general public.

R



Part I

Contention 16 1/
- Containment Dynamic Loads

The purpose of this part of my testimony is to
(i) document the establishment of load criteria for
Black Fox Station regarding the phenomena which specifi-
cally relate to the Mark III pressure suppression con-
tainment, namely, vent clearing, vent/coolant inter-
action, pool swell, pool stratification and pressure
loads and flow bypass; and (ii) address the application
of the Mark III containment load definitions established
by the General Electric Company to the Black Fox Station
containment system. Techn‘cal bases for the load defini-
tions for the Mark III con.‘inment system are discussed
by Mr. Sobon in his testimony.

On August 1, 1975, the General Electric Company
(GE) transmitted advance copies of GE Information Report
NEDO-11314-08 (Preliminary)f/, to the NRC staff. On

August 29, 1975, GE transmitted Amendment 37 to the

1/ Intervenors contend that the Applicant has not es-
tablished the integrity of the Mark III containment
in that the following items have not yet been
resolved:

(1) vent clearing;

(2) wvent/coolant interaction;

(3) pool swell;

(4) pool stratification; and

(5) pressure loads and flow bypass

2/ Reference 16-1

i A>3 e S .



Standard Safety Analysis Report (GESSAR) 238 Nuclear
Island, Docket STN-50-447, which presented GE Information
R;port,NBDO-11314-08 (Final),g/ to the NRC Staff as Ap-
pendix 3B to GESSAR. Both documents address the load
definition for the postulated loss-of-coolant accident
and safety relief valve events. The final version also
addresses the application of containment dynamic loads
to affected structures of the GE reference Mark III con-
tainment. Subsequently, GE filed Amendments 40 and 43
to the GESSAR docket which updated the original Appen-
dix 3B submittal.

Although the final version of NEDO-11314-08 was
placed on the GESSAR docket by GE as Appendix 3B, the
Nuclear Requlatory Commission staff, in.a letter dated
November 23, 1976, from O. D. Parr to B. H. Morphisi/
required the utilization of NEDO-11314-08 (Preliminary)
as the design bases for containment dynamic loading
specification for the Black Fox Station. Since the
NEDO-11314-08 (Preliminary) document did not contain
complete and current applicable data and information,
the Applicant prepared a load definition report unique

to the Black Fox Station for containment dynamic loads.

3/ Reference 16-2

4/ Reference 16-3
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This document was designated as Appendix 3C, and it was
submitted to the NRC Staff in April, 1977, as a portion
of Amerdment No. 8 to the Black Fox Station Preliminary
Safety Analysis Report.

fhereafter, GE issued additional load definition in-
formation applicable to the design of the Mark III Con-
tainment. This informatio» was submitted by GE to the
NRC Staff on April 24, 1978 as Design Report 22A4365
Revision 1 and on November 15, 1978 as Revision 2 (herein-
after referred to as "ICLR Revision 2‘).2/ Mr. V. L.
Conrad of the Public Service Company of Oklahoma determined
that ICLR Revision 2 should be considered as a design basis
for the Black Fox Station. As & result, Appendix 3C, as
incorpnrated into the PSAR by Amendment 8, was revised to
incorporate the more current information presented in ICLR
Revision 2. The revised Appendix 3C is set forth in the
Black Forx Station docket as a part of Amendment 14 to the
PSAR (hereinafter referred to as "Appendix 3C-Revised").

Appendix 3C-Revised is identical to ICLR Revision 2

of the GESSAR docket except for the following items:

5/ References 16~-4 and 16-5, respectively. ICLR Revision
2 consists of a complete restatement of the information
contained in Part I of Appendix 3B and Revision 1 of
Designa Report 22A4365.



(1) Appendix 3C-Revised ;ncludes only data presented
in ICLR Revision 2 regarding the 238 standard
containment configuration which is being used
for the Black Fox Station. Information and data
concerning other standard containment configura-
tions were deleted.

(2) Appendix 3C-Revised addresses the unique design
features of the Black Fox Station including the
addition of an elevator inside the containment
and utilization of a lower design temperature
for the service water system.

(3) Appendix 3C-Revised incorporates a more con-
servative design procedure for evaluating the
loads on structures and components submerged
in the suppression pool.

(4) Appendix 3C-Revised incorporates additional
text in several sections which clarify commit-
ments for the Black Fox Station.

The differences identified in Item (2) above are

within the enveloping design parameters established for

the reference Mark III containment and therefore do not
invalidate the applicability of the data and information
contained in ICLR Revision 2 for the design of Black Fox

Station. These items will be further addressed herein-

after in greater detail.

In ICLR Revision 2 and in other QE information docu-
ments, GE identifies the critical géometry and estab-

lishes other parameter limits for the standard Mark III
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containment using the 238 inch diameter Reactor Pres-
sure Vessel. As evidenced by a comparison of informa-
tion provided in ICLR Revision 2 and Appendix 3C-Revised:
gg;ticulatly Figures 2.2-2, 2.2-4, 2.2-5, Ad4.1l, A4.2, and
A4.3; Sections A2.0, A7.2, and Al0.l; and Tables A4.4 and
Al0.4, the Black Fox Station containment design is identical
to the GE reference containment except as identified under
Item (2) above.

The addition of the elevator at and above elevation
592 feet 10 inches inside the containment only affects
the available vent area at the HCU floor. This change in
vent area influences the differential pressure that can
occur below this elevation. Figure 6.16 of Appendix 3C-
Revised is provided to account for differences in floor
designs. Allowing approximately 50 square feet for the
loss of vent area due to the addition of the elevator,
the current HCU floor design provides an available vent area
of approximately 1650 square feet, which exceeds the 1500
square feet available vent requirement which is the basis
for the 11 psid design pressure. Accordiigly, the differ-
ential pressure due to loss of the vent area does not exceed
the 11 psid specified for the reference containment design.
Therefore, the addition of the elevation to Black Fox Station
does not affect the specified load criteria provided in ICLR
Revision 2.

The use of 95°F maximum design water temperature,

in lieu of 100% provided in ICLR Revjsion 2, to service



the Emergency Core Cooling System will not significantly
effect the peak calculated, long-term pressures and
temperatures following postulated loss-of-coolant acci-
dents. For these long-term design conditions, we utilize
design temperatures and pressures which exceed the peak
calculated pressures and temperatures. Specifically,

the peak design pressure used in the containment design
is 15.0 psid compared with the peak =~alculated pressure,
based upon the design service water temperature, of 9.8
psid. Therefore, the use of lower service water tempera-
ture does .ot influence containment design loads.

Load definitions for the generic Mark III containment
design presented in ICLR Revision 2 have been appropri-
ately and adequately established, considering all phenomena
associated with the loss-of-coolant accident events and
anticipated safety relief valve transients. These load
definitions either have been approved or are under re-
view by :he NRC Staff. My testimony demonstratc. _aat
the Mark III containment proposed for the Black Fox
Station is essentially identical to the Containment 238
inch diameter reactor pressure vessel described in ICLR
Revision 2 and, therefore, Appendix 3C-Revised is ap-
propriate for use and applicable to the Black Fox

Station containment design.
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The Applicants are employing these aforementioned
design bases in the design of Black Fox Station. These
phenomena will affect structures, systems, and components
which are in direct interaction with the loads at the
égint of load application. Additionally, the Reactor
Building structure also responds to the effects of some
of these loads. This structure response causes feedback
loads to be transferred to other structures, systems and

components which are not directly affected by these phenom-
ena. The actuation of the safety relief valves is the

principal loading phenomena which causes the feedback ef-
fe >ts. The design of Black Fox Station will consider
both the direct and the indirect effects of these loads.

Based upon preliminary design analyses performed by
GE and my design staff §/, 1 conclude that the Black

6/ In my testimony which was filed on September 25, 1978,
I discussed the results of my preliminary design anal’-
sis for the Black Fox Station. This analysis was based
on, among other things, the generic load definitions
set forth in Appendix 3B (Final). My design staff have
now reviewed the information subsequently developed ani
presented by GE in ICLR Revision 2 and have identifiea
certain new and revised load definition information.
Additional preliminary design analyses have been per-
formed to determine the potential impact of these
changes on the design of the Black Fox Station. Of the
changes identified, only one has any potential impact
on the configuration of the station design.

This potential change is due to the increase in fre-
quency range for the SRV load time-history identified
in Figure 2.3 and Attachment A of Appendix 3C-Revised.
The frequency range specified increased from 5 to 1l
hertz to 5 to 12 hertz. This change will result in an
additional set of dynamic analyses to be performed to
extend the upper limit of the bubble freguency to 12
hertz. Preliminary analyses which consider a single
valve subsequent actuation indicate that this revision
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Fox Station containment design adequately accounts for
the phenomena identified in Contention 16. The discus-
sion in Parts IT and III below are examples of this
reliminary design process. In fact, the additional
preliminary design analysis described in footnote 6/
demonstrates that sufficient flexibility exists in the
preliminary design of the Black Fox Station to accom-
modate any potential changes which may result from

future GE confirmatory tests.

results in less than a 3 percent increase in the
containment vessel stresses and less than 1 percent
increase in the drywell stresses. These changes
will pe accommodated in the final design of the
Black Fox. The effects of multiple value actuations
will require either additional analyses to be per-
formed regarding the probability of event occurrence
or structural performance, or modification to the
design of the containment vessel may be required.
This modification, if required, can be made at any
time and it would be limited to the relocation
and/or the addition of stiffeners to the exterior
of the containment vessel. Also as a result of
this preliminary design review, it was determined
that additional margin should be incorporated

into the design of the weir wall by changing the
spacing of the weir wall anchorage. This addi-
tional margin is deemed prudent in order to ac-
commodate the potential loads from the interaction
of the vent clearing and chugging loads with the
SRV actuation loads.



PART II

7
Contention 3 —

Ty Design of Structures for

Affects of Pool Swell

The purpose of this part of my testimony is to
address the design of structures located within and
above the suppression pool,ﬁ/ particularly with re-
gard to their ability to withstand the hydrodynamic
forces of vertical swell of water within the suppres-
sion pool which result from a postulated loss-of-
coolant accident. My testimony concerning Contention
16 documents the established luad criteria for Black

Fox Station regarding the pool swell phenomenon.

With the exception of the attachments and platforms

identified below, the drywell and the containment ves-

sel form the vertical sides of the suppression pool

7/ Contention 3 reads:

Intervenors contend that the Applicant has not
adequately demonstrated that the structures and
components within the suppression pool have been
designed to withstand the hydrodynamic forces of

a high vertical water swell which result from the

stulated Design Basis Accident for Black Fox,
and 2.

8/ The design adequacy of components within the

context of Contention 3 is discussed by Messrs.
Gang and Thurman in their testimony.
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within and above the pool. As such, loadings imparted
to these boundary structures are due to the pool swell
loads associated with initial LOCA air bubble formation
in the suppression pool and the loads due to the verti-
cal motion of the pool swell which are transferred to
the boundary structures by the attachments and plat-
forms attached thereto. (The design of the attachments
and platforms are discussed in the next paragraph.)
The drywell and the containment vessel will be designed
for these effects. The loading combinations and ac-
ceptance criteria for the drywell and the containment
vessel are identified in Suhsections 3.8.3.1 and 3.8.2
respectively, of the Black Fox Station Preliminary
Safety Analysis Report.

Platforms, stairways, and attachments to the dry-
well and containment are generally indicated in
Figures 14.9, 14.13, 14.15, and 14.16a of Appendix 3C-
Revised. These figures indicate the preliminary ar-
rangement of the structural members and sizes of
structural sections. The structural concrete attach-
ments to the drywell are designed in accordance with
the loading combinations and acceptance criteria
specified in Subsections 3.8.3.6 2nd 3.8.3.4.3.2 of

the Black Fox Station Preliminary Safety Analysis



Report. The structural steel attachments, s.airs, and
platforms are designed in accordance with the loading
cembinations and acceptance criteria specified in Sub-
sections 3.8.3.6 and 3.8.3.4.3.3 of the Black Fox

§ ation Preliminary Safety Analysis Report.

Although Contention No. 3 only addresses the
ability of the structures within and above the suppres-
sion pool to withstand the pool swell loads, the design
of these structures must also consider other loadings
from phenomena in addition to pool swell that can occur
concurrently with the postulated loss-of-coolant accident.
Therefore, the subject structures will be discussed here-
inafter considering all of the loading combinations
which are applicable to their design.

The individual loadings defined in the loading
combinations for the design of the structures and at-
tachments identified above were expanded with regard to
the actuation of safety relief valves and the effects
of the postulated loss-of-coolant acciderts using the
data presented in Figures 6.1, 6.2, and 6.3 and more
specifically Ficures 8.1, 9.1,and 10.1 of Appendix 3C-
Revised. These figures present the temporal distribu-
tion of the phenomena associated with the postulated

loss-of-coolant accident. 1In addition, the bar charts
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identify other loading conditions such as seismic ac-
celerations and safety relief valve actuation events
which occur during the particular postulated loss-of-
coolant accident. For the identified phenomena, the
effects of safety relief va.ve loads were considered as
live loads (L) and the effect: of pipe break accidents
which cause pool swell were considered as accident
pressure (Pa and Ta).

Two typical steel beams (one located at elevation
576 feet 7 inches and the other at 592 feet 10 inches)
were evaluated against the above loading combinations
for the governing loading conditions which include Pa
and Ta (equations (2)a4, (2)a5 and (2)aé in subsection
3.8.3.4.3.3 of the PSAR. The results indicated that
design margins, i.e., the amount by which the allow-
able design stress exceeds the calculated stress, are
greater than 70%. These design margins are typical
for all the structural elements located within the
area affected by the pool swell. These preliminarily
calculated design margins were established considering
the dynamic response of the structures by combining
the peak stresses from dissimilar events, considering
the full effects of pool swell, and the structural feed-

back effects of the safety-relief valve actuation.
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With respect to other issues associated with the
suppression pool response due to the postulated loss-
af-coolant accident event and previously addressed by
the Intervenors, the following additional issues are
addressed.

Regarding the elevator within the containment, the
design of the elevator has been modified to preclude
the referenced control interlock system which directed
the elevator to an upper area of the contaimment. By
utilizing a partially open pit area beneat. the elevator
and above the suppression pool at the platfo—~m at elevation
592 feet 10 inches, it was necessary for the elevator to
remain at an elevation higher than the area affected by
the froth impingement portion of pool swell. The current
elevator design has raised the elevator bottom such that
a froth impingement shield now protects the elevator and
its associated appurtenances from the direct effects of
the vertical pool swell. This enables the elevator to
operate at any elevation.

Regarding the available vent area at the platform
at elevation 592 feet 10 inches, we have reviewed the
differential pressure which results at this platform
due to pressurization of the volume above the suppres-

sion pool surface and below the platform at elevation



592 feet 10 inch =. This review is discussed in Part I
of this testimony.

- Regarding other structures and attachments within
the affected pool swell areas, there are three additional
major structural appurtenances, the drywell personnel
air lock, the drywell transverse in-core probe (TIP)
station, and the containment equipment hatch at eleva-
tion 576 feet 7 inches. These appurtenances are de-
signed for the applicable load effects due to pool
swell in accordance with the data presented in Appen-
dix 3C-Revised. The drywell personnel air lock and
the TID station are protected by the impactive effects
of the pool swell by deflector structures which extend
beneath the surface of the suppression pool. Other
major structures which are attached to the drywell or
the containment such as the steam line piping process
tunnel, the containment personnel air locks, and the
fuel transfer tube are located at or above the bottom
of the platform at elevation 592 feet 10 inches. If
required by their location, these appurtenances are
designed for the effects of the froth impingement as
discussed in Appendix 3C-Revised.

In conclusion, Part II of my testimony demonstrates



that the Applicant has appropriately ccnsidered the
rertical pool swell loads which result from the postu-
lated LOCA and other concurrent loadings in the design

of the structures within and above the suppression pool.

Part III

Question 5-1 8/

Design of Reactor Pressure Vessel Pedestal

The purpose cf this part of my testimony is to ad-
dress the design of the reactor pressure vessel vedestal,
particularly with regard to its ability to withstand
the loads resulting from the Design Basis regquirements
of 10 CFR Part 50, Appendix A, Criterion 2 relating to
earthquakes.

The reactor pressure vessel pedestal provides sup-

port for the reactor pressure vessel and the biological
shield wall. The pedestal consists of two concentric
steel cylinders joined by radially placed stiffeners.
The annuius formed by the two steel concentric cylinders
will be filled with concrete. At the top of the pedestal
a bearing plate is attached to receive the reactor pres-
sure vessel. The reactor pressure vessel is bolted to

the pedestal.

9/ Question 5-1 reads:

Is the treatment of vertical motion in an earth-

quake of importance to the design of the pressure
vessel supports and pedestals, and if so, has it

been accommodated?
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Although the contencion only addresses the ability
of the pedestal to withstand the vertical motion of
gpe seismic event -- an important design consideration -~
the design of this structure must consider all other
loadings which can occur concurrently with the design
basis seismic events. Therefore, ihe pedestal will be
discussed hereinafter considering all of the loading
conditions which are applicable to its design.

The reactor pressure vessel pedestal is subject
to the interface loading between the pedestal and its
attachments such as the reactor pressure vessel, the
biclogical shield wall, and other attachments. The
pedestal is also subject to external loadings including
the horizontal and vertical components due to the
vibratory ground motion event and feedback effects due
to safety relief valve actuation. The pedestal is
also subject to the effects of the postulated loss-
of-coolant accident. Because these phenomena have
been identified and the acceptable design bases estab-
lished in a time frame such that their effects may be
considered in the design of the Black Fox Station,
the BFS pedestal is being designed to include all of
the effects.

The reactor pressure vessel pedestal is designed



in accordance with the loading combinations and acceptance
criteria specified in Subsections 3.8.3.4.3 and 3.8.3.4.5
qf the Black Fox Station Preliminary Safety Analysis Re-
port.

The bottom of the inner steel cylinder shell plate
for the two governinc load combinations (equations (1)a4é
and (2)b5 in subsection 3.8.3.4.3.3 of the PSAR) was
evaluated. The results indicated that design margins,
i.e., the amount by which the allowable design stress
exceeds the calculated, is greater than 15%. The de-
sign margin for other portions of the pedestal will
generally exceed this value since this is the critical
area of the pedestal design.

This preliminarily calculated design margin was
established considering the structural response of the
pedestal, reactor pressure vessel, and biological
shield wall. The design margin was calculated by
combining the peak stresses from dissimilar events and
considering the full effects of the seismic event,
including vertical motion, the structural feedback
effects of the safety-relief valve actuation, and the
full effect of the asymmetric loading due to pres-
surization of the annulus between the biological shield
wall and the reactor pressure vessel during the postu-

lated loss-of-coolant accident.
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Therefore, I conclude that the reactor pressure
vessel pedestal can be adequa’ely designed to accommo-
date the loadings which can or may result.

The Applicants also will provide interface loading
data to GE to support the design verification of the
reactor pressure vessel skirt. This interface loading
data will include the effects of all phenomena which
may be transmitted to the reactor pressure vessel
through the supporting pedestal, including the seismic
event and the feedback effects of the safety-relief
valve event and the postulated loss-of-coolant accident.
For the seismic event, the Applicant will employ the
methods outlined in Section 3.7 of the Black Fox
Station Preliminary Safety Analysis Report to develop
input data at the skirt-to-pedestal interface data.

For the feedback loads, interface data will be cal-
culated employing finite element approach to evaluate
foundation structure interaction.

For all loads the Applicants will provide GE the
necessary horizontal and vertical motion input data
in the form of time history data or response spectra.
Floor response spectra inputs will be generated from
the time history method, taking into account variations

in parameters by peak broadening.



In conclusion, Part III of my testimony demonstrates
that the Applicants have appropriately considered the
vertical input motion, which result both from a seismic
event and the feedback effect of a safety relief valve
and postulated loss-of-coolant accident event, in the
design of reactor pressure vessel skirt and support

pedestal.
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TESTIMONY OF LAMBERT J. SOBUN
CONCERNING CONTENTION 16

My name is Lambert J. Soton. I reside at 992 Redmond Avenue, San Jose,
California. I am the Manager of BWR Containment Licensing, Containment
Improvement Programs in General Electric's Nuclear :nergy Business
Group. A State.ent o my background and qualifi.ations is attached as
Attachment I to my testimony.
My testimony deals with Contention 16 regarding the resolution of the
following phenomena and as<ociated loads which relate to the design of a
Mark III Pressure Surzression Containment:

1) Vent Clearing

2) Vent/Coolant Interaction

3) Pool Swell

4) Pool Stratification

5) Pressure Loads and Flow Bypass



5 Introduction

The design of the Mark III pressure suppression containment is not
in the General Electric scope of supply for the Black Fox Station.
However, GE has obtained and utilized test data to identify the
reference Mark I1I containment hydrodynamic loads and/or load
prediction methodologies. The most current load definition in-
formation is sel forth in the Interim Containment Loads Report
(ICLR)*, 22A4365 (Rev. 2). This information has been made avail-
able to the Applicants. The Applicants have used the General
Electric information to develop Appendix 3C to the Black Fox
Station Preliminary Safety Analysis Report (PSAR). The appli-
cation of the load definitions to the Black Fox Station is
discussed by Mr. Guyot in his testimony. My testimony will

show that sufficient technical information has been developed

by General Electric to permit the Applicants to adequate:y
address hydrodynamic phenomena in the design of the Black

Fox Station. This information is documented in revised

Appendix 3C of the B8lack Fox Station PSAR via Amendment 14.

* The ICLR consists of load definitions for loss-of-coolant-accident
and safety relief valve related phenomena for the General Electric
reference Mark III containment desian.



Summary Description of the Mark III Containment

The Mark III containment is a barrier to contain the energy of the
reactor system an? to prevent significant fission product release
in the event of a postulated loss-of-coolant accident (LOCA).* The
containment system employs the pressure-suppression concept, in
which a large pool of water (the suppression pcol) is used to
condense ~eactor steam which issues from a postulated reactor
sys.em pipe rupture. The suppression pool also acts ss a reservoir
for reactor energy under certain normal or anticipated operational
conditions, such as safety/relief valve operation (as 'wuld oczur

during certain transients) and shutdown.

The important pressure suppression features of the Mark III containment
design are the drywe!l, suppression pool and containment upper

pool. A schematic drawing of the Mark III reactor building which

shows the location and orientation of the drywell, containment,
suppression pool and upper pool as well as of the horizontal vent

openings in the drywell wall is shown in Figure 1.

LOCA 1s the sudden break of a high energy pipe in the reactor
coolant pressure boundary of the nuclear steam supply system. The
largest postulated break could be either the break of a main steam
0 a recirculation line. This LOCA is the design basis accident
(DBA). Cther small line breaks result in LOCAs, and although tieir
energy release does not result in large dynamic loadings, their
thermal effects may control the design of strurtures. The inter-
mediate break accident (IBA) and small break accident (SBA) fall
into this category. The size of the SBA is defined as that which
will not cause automatic depressurization of the reactor. The SBA
is of concern because it imposes the most severe temperature condition
inside the drywell. The IBA is of concern because it is pastulated
to include the automatic actuation of the safety relief valves
associated with the automatic depressurization system.

3



The drywell functions to contain the transient pressure resulting
from a postulated LOCA and to channel the air-steam mixture to the
suppression pool. The drywell is designed to withstand the pressure
and temperature transients associated with the design basis LOCA
inside the drywell. It is also designec to '/ithstand the high
temperature associated with the break of a small steam line in the
drywell which does not result in rapid depressurization of the

reactor pressure vessel.

Large diameter horizontal vent openings penetrate through the lower
section of the drywell. These vents conduct the reactor steam to
the suppression pool. Three identical rows of vents are uniformly

spaced circumferentially around the drywell.

The suppression pool is an annular volume of water located between
the drywell and the outer containment boundary. This pool covers
the fiorizontal vent openings in the drywell to maintain a water

seal between the drywell interior and the remainder of the containment
volume. As showi in Figure 1, a portion of the suppressien pool is
located inside the drywell between an annular weir wall and the
drywell wall. Fcllowing a postulated LOCA in the drywell, the
resultant drywel]l pressure increase forces the water in the weir
wall annulus down, allowing the steam/air mixture to enter the
suppression pooi. The suppression pool condenses the steam released
in the drywell. Steam discharged through the safety/relief valves
during reactor transients is also piped to the suppression pool and

is condensed.



The upper containment pool is a volume of water located above the
drywell. This pool is used for fuel transfer during refueling
operations. Part of this water may be drained to suporession pcol

to augment the Tong-term energy storage capability of the containment.

Mark III Test Proaram

This section describes the General Electric Mark III Test Program.
The purpose of the Mark Il Confirmatory Test Program was to confirm
the analytical methods used to predict the drywell and containment
pressure response following the postulated LOCA. In addition, this
Test Program also was used %o obtain information on the hydrodynamic
Toads that are generated in the vicinity of the suooressisn»poo1
during a LOCA. It is this latter aspect of the Test Program that

is pertinent to Contention 16.

The General Electric Mark IIl containment pressure suppression
testing orogram was initiated in 1971 with a series of small-scale
tests. The test apparatus consisted of small-scale simylations of
the reactor pressure vessel, drywell, suppression pool and horizontal
vents. A total of sixty-seven blowdown runs were made. The purpose
of these tests was to determine the behavior of the horizontal

vents and to obtain data for determining the acceleration of the
water in the test section vents during initial clearing. This
information was used to establish an analytica) mode! for pre-
dicting vent system performance in Mark III and the resylting

drywel] pressure response.



In November 1973, testing in the Mark III Pressure Suppression Test

Facility (PSTF) began. The PSTF consists of an electrically heated
steam generator connected to a simulated drywell which can be
heatea to pravent :team condensation within its volume during the
simulated blowdowns. The drywell is modeled as a cylindrical
vessel having a 10-foot diameter and 26-foot height. A 6-foot
diameter vent duct passes from the drywell into the suppression
pool and connects to the simulated vent system. Pool baffles are
used to simulate a scaled or full scale sector of a Mark III
suppression pool. The pool arrangement is such that both vent

submergence and pool areas can be varied parametrically.

The full-scale PSTF testing performed between November 1973 and
February 1974 obtained data for the confirmation of the analytical
model. In March 1974 pool swell tests were performed in the PSTF.
These full-scale tests involved air blowdown into the drywell and
suppression pool to identify bounding pool swell impact loads and
breakthrough elevation, i.e., that elevation at which the water
ligament begins to break up and impact loads are significantly
reduced. Impact load data was obtained on selected targets locatea

above the pool.



in June of 1974, sfter the PSTF vent and pool system was converted

to 1/3-scale, four series of tests were performed to provide transient
data on the interaction of pool swell with flow restrictions above

the suppression pool surface. Other areas where data was obtained
included vent clearing, drywell pressurization, and jet forces on

pool walls.

The next series of 1/3-scale testing began in January 1975 and was
directed at obtaining local impact pressures and total loads for
typical small structures located over the pressure suppression pool
including I-beams, pipes, and grating. Data from this test series
expanded the data base from the full-scale air tests. A further
series of 1/3-scale tests was added in June 1975 to obtain comparable
data on pool swell velocity and breakthrough elevation to the

full-scale air tests.

A series of small scale flow visualization tests were performed in
October 1976 in order to qua’itatively investigate the steam conden-
sation phenomena for the Mark III vent configuration. The visual
investigation of steam bubble formation and collapse under various
bulk pool temperature and vent steam flux conditions provided
information for the placing of instrumentation in the vicinity of

the PSTF drywell vents for subsequent tests.



The final three phases of Mark III confirmatory test program began
in November 1976 with a series of 1/3-scale tests under various
initial suppression pool temperatures and simulated steam and

liquid break sizes to obtain data on the localized conditions
associated with the steam condensation portion of the LUCA blowdown.
In parallel with this data acquisition, other test data was obtained
for use in evaluating the loading conditions on submerged structurcs
located in the suppression pool and for evaluating potential vertical
thermal stratification of the suppression pool water. The second

of the three phases was begun in September 1977. These full-scale
tests also provided data on localized steam condensation conditions

and thermal stratification.

Phase three will consist cf a 1/9-scale tes: series in which a nine
vent array will be utilized to evaiuate multivent effects. Instal-
lation of this vent configuration h2s been completed and testing is
to be completed in 1979. In estabiishing the LOCA related conditions
within the suppression pool, all of the vent stations are conserva-
tively assumed to pe in phase even though the random nature of the
phenomena indicates that some phase separation is expected during
the steam condensation process. This final test phase is primarily
aimed at evaluating the potential credit that can be taken for
phasing. Final documentation of this test data and the confirmatory
evaluation by General Electric is scheduled to be completed in the

first quarter of 1980.



It should be noted that the emphasis in some testing described

above was directed at the evaluation of the pool swell phenomena,
while in others the steam condensation phenomena was evaluated.

Each test run consisted of a simulation of *he postulated blowdown
transient. Various postulated break sizes up to two times the
Design Basis Accident for the containment were tested Data was
recorded at selected locations around the test facility suppression
pool throughout the blowdown so that tha hydrodynamic conditiens
associated with each phase of the blowdown is available for selecting
appropriate design loading conditions. General Electric has utilized
this data to develop thermal and hydrodynamic ioading conditions in
the GE Mark III reference plant pressure suppression containment
system during the postulated LOCA. Information on thermal and
hydrodynamic loading conditions during the anticipated safety

relief valve {SRV) discharge and related dynamic events has also

been documented. Separate test data has been utilized to establish
the SRV air clearing load prediction model. Information on SRV
discharge thermal performance i< also provided. The GE reference
plant report -ontains information and gui“snce to assist the contain-
ment designer in evaluating the design conditions for the various

structures which form the containment system.



4.1

Phenomena Addressed by Intervenors

This section provides a description of each pressure suppression
phenomenon identified in Cententior~ ‘6, and discusszs how these
phenomena have been evaluated for purposes of the design of Mark III

pressure suppression containments.

Poal Swell

Almost immediately following a postulated LOCA, the drywell is
pressurized by reactor steam, and a mixture of steam and air is
directed to the suppression pool through the main vents. The steam
is rapidly condensed; but air forms large bubbles at the vente.
These bubbles cause an upward displacement of the pool water above
the vents. The bubbles rise relative to the pool water, reducing
the thickness of the water “slug" above the bubbles. When the
bubbles break through the water surface, an air-water froth is
formed which rises further before falling back into the suppression
pool. The initial motion of the water “slug" and the subsequent
motion of the froth create impact and drag loads un suppression
pool structures and components in their path, namely catwalks,
gratings, pipes, anc certain equipment. The entire process is

referred to as "pool swell."

10



8.7,

1

The pool swell loads on suppression pool structures and components
have been evaluated in 1/3-scale and full-scale experiments as part
of the Mark III test program conducted by GE. From this information,
loads are selected and specifie: for GE's standard plant in a form

directly applicable to Mark III desian.

The test program with respect to the pool swell phenomenon is
complete, and the program provides data to assure that the
Mark III containment pool swell loads are adequately cafined.

The following Sections discuss the pool swell loadings.

Loads on Drywell

During bubble formation, the outside of the drywell in the

pool will be subject to varying pressures. A bounding range
of 0 to 21.8 psid is specified on those sections of the drywell
wall below the suppression peal surface. The basis for this
specification is the knowledge that the minimum pressure
increase is 0 psi and the maximum bubble pressure can never

exceed the peak drywell pressure of 21.8 psig.
Above the nominal suppression pool surface, the pressure

linearly decreases from 21.8 psid to 0 psid over the 18 feet

identified for bulk pool swell to account for bubble rise.

11



4.1.2

Any structures in the containment annulus that are within
approximately 20 ft. of the initial suppression pool surface

will experience upward loads during pool swell. If these
structures are attached to the drywell wall, then the upward
loads will be transmitted into drywell structure. In addition,
the region of the drywell below the Hydraulic Tontrol Unit

(HCU) floors will experience the wetwell pressurization transient

during pool swell froth flow at the HCU floor.

Loads on Containment

The PSTF air tes. data was examined for evidence of bubble
pressure loading of the suppression pool wall opposite the
vents. These tests were chosen because the drywell pressure
at the time of vent clearing is comparable to the maximur in z
full scale Mark III and because the vent air flow rates and
associated pool dynamics would be more representative than the
large scale steam blowdown tests. The maximum bubble pressure
load on the containment observed during PSTF testing was 10
psid. The Mark III design load is ba 41 on these tests.

Above the nominal suppression pool surface, the pressure
Tinearly decreases from 10 psid to 0 psid over the 18 feet

identified for bulk pool swell to account for the bubble rise.

12



8 1.8

4.1.4

Any structures in the containment annulus that are within
approximately 20 ft. of the initial suppression pool surface
will experience upward loads during pool swell. If these
structures are attached to the containment wall, then the
upward loads will be transmitted into that structure. In
addition, the region below the HCU floors will experience the
wetwell pressurization transient during pool swell froth flow

at the HCU floor.

Loads on Structures in Suppression Pool

Immediately following vent clearing and during bulk pool
swell, structures within the pool above the bottom vent
elevation can experience loads calculaied using appropriate
drag coefficients, and a pool swell velocity of 40 ft/sec.
This is a bounding calculation of the maximum pool swell
velocity. Because of uncertainties of the flow pattern in the
suppression pool, the 40 ft/sec velocity vector applies either
upward or outward. Structures in the suppression pool should
be designed conservativeiy for the drywell bubble pressure and

pool swell drag. (This applies to small submerged structures

e.g., pipes.)

Loads on Structures at the Pool Surface

Some structures have their lower surfaces either right at the
suppression pool surface or slightly submerged. At this

location, these structures do not experience the high pool

13



4.1.5

swell impact loads discussed in Section 4.1.5. However, they
experience pool swell drag loads produced by water flowing

vertically past the structures at 40 ft/sec.

Loads on Structures Between the Pool Surface and

the HCU Floors

Equipment and platforms located in the containment annulus
region, between the pool surface and the HCU platform, expérience
pool swell induced dynamic loads whose magnitude is dependent
upon both location and the gecmetry of the structure. The

pool swell phenomenon can be considered as occurring in two
phases, i.e., bulk pool swell followed by froth pool swell.

The pool swell dynamic loading conditions on a particular
structure in the containment annulus are dependent upon the

type of pool swell that the structure experiences. In addition
to location, the size of the structure is also important.

Small pieces of equipment and structural items will only
influence the flow of a limited amount of water in the immediate
vicinity of the structure. Large platforms or floors, on the
other hand, will completely stop the rising pool, and thus

incur larger loadings. For this reason, such platforms and
floors are located above the bulk pool swell zone, (e.g., the
HCU floors). This subject is further discussed in Section

4.1.6.

14



4.1.8.1

Impact Loads
The PSTF air test data shows that after the pool has risen

approximately 1.6 times vent submergence i.e., 12 ft, the
Tigament thickness has decreased to 2 ft or less and the
impact loads arz then significantly reduced. Conservative
bulk pool svell impact loading of 115 psi on beams and 60 psi
for pipes 're applied uniformly to any structures within 18 ft
of the pool surface. For evaluating fhe time at which impact
occurs at various elevations in the containment annulus, the
maximum water surface velocity of 40 ft/sec is assumed.

Bulk pool swell would start 1 sec after the LOCA.

The basis for the loading specification is the PSTF air test
impact data. These tests involved charging the reactor simulator
+¥th 1000 psia air and blowing down through an orifice.

Ins rumented targets located over the pool provided the impact

data.

Additional tests have been conducted which provide impact data
for typical structures that experience bulk pool swell. Data
from these tests indicates that the cdesign load is

conservative.

It should be noted that impact loads are not identified for
gratings. The width of the grating surfaces (typically 1/4 inch)
do not sustain an impact load. This has been verified in the
1/3-scale PSTF pool swell tests. Grating standard drag loads

are calculated using water velocity of 40 ft/sec.
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4.1.5.2

For structures above the 18 ft elevation, the conservative
froth impingement load is 15 psi based on data generated
during the PSTF air test series. Again, this impingement load
i< applied uniformly to all structures. For structures between
18 and 19 feet above the suppression pool, design loads and
duration are linearly extrapolated from the values of 115 or

60 psi to 15 psi.

The influence of seismic induced submergence variations on the
pool swell transient and resulting impact loads has been
considered. It has been concluded that the effect on the
magnitude of the pooi swell impact load is not significant.

This conclusion is based on a consideration of the influence

of submergence on swell velocity and the significant load
attenuation which will result from the pool surface distortions.
The very significant margins between the specified loads and
the expected loads provide confidence that any local increase
in swell velocities will not result in loads in excess of

design values.

Orag Loads

In addition te the impact loads, structures that experience
bulk pool swell are also subject to drag Toads as the pool
water flows past them. DOrag loads are calculated assuming a

velocity of 40 ft/sec. between the pool surface and HCU floors.
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4.1.6

Loads on Expansive Structures at the HCU Floor Elevation

At the HCU floor elevation there are portions of the floor
which are comp-ised of beams and grating and other portions
that are solid expansive structures. The bottom of the steam
tunnel is at approximately the same elevation. The small
structure portion (beams and grating) of the HCU floor is

disucssed in Section 4.1.7.

The expansive structures at this elevation, such as the bottom
of the steam tunnel, experience an impulsive loading of 15 psi
followed by an 11 psi pressure differential. The impulsive
load is due to the momentum of the froth which is decelerated
by the structure. The 11 psi pressure differential is based
on an analysis of the transient pressure in the space between
the pool surface and the HCU floor resulting from the froth

flow through the aporoximately 1500 ftz vent area at this elevation.

PSTF test results are the basis for the froth impingement load
of 15 psi lasting for 100 msec. The 11 psi froth flow pressure
differential lasting for 3 sec is based on an analysis of the
transient pressure in the space between the pool surface and
the HCU floor. The value of 11 psi is from a calculation

which assumes that the density of the flow through the annulus
restriction is the homogeneous mixture of the top 9 ft of the
suppression pool (i.e., 18.8 1bm/ft3). This is a conservative
density assumption confirmed by the PSTF 1/3-scale tests which

show average densities of approximately 10 1bm/ft3. The
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4.1

7

analytical model used to simulate the HCU floor flow pressure
differential has been compared with test data. These tests
indicate the HCU floor p:ressure differential is more realisti-

cally in the 3 to 5 psi rance.

The potential for circumferential variations in the pressure
transient in the wetwell region beneath the HCU floor have

been examined and on the basislof bounding calculations it is
concluded that the pressure variation will be less than 0.5 psid.

Loads on Small Structures at and Above the HCU Floor Elevation

Small structures at the HCU floor elevation experience “froth"
pool swell which involves both impingement and drag tyme

forces. PSTF air tests show that the structures experience a
froth impingement load of 15 psi lasting for 100 milliseconds.
Structures must be designed for this short term dynamic impinge-
ment Toad. Grating structures are not subjected to this impinge-
ment load as discussed in Section 4.1.5.1. Following the initial
froth impingement there is a period of froth flow through the
annulus restriction at this elevation with a pressure differential

as discussed in the previous section.

Those small structures above the HCU floor that could be

exposed to pool swell froth will experience a drag load. The
drag load is determined for the geometric shape of the structure
using a froth density of 18.8 1bm/ft3 as in the HCU floor
differential pressure calculation and the velocity of the

froth at the elevation of the structure. The velocity at the
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HCU floor is 50 ft/sec and is decelerated by the effects of
gravity. The velocity of 50 ft/sec is a bounding value. Pool
swell is not assumed for structures located more than 30 ft

above the suppression pool.

4.2 Vent Clearing
As the drywell pressure increases following a postulated LOCA, the

water initially standing in the vent system accelerztes into the
suppression pool and the vents are cleared of water. The process
of vent clea.iny affects the maximum pressure that will be reached

within the drywell.

GE has examined vent clearing performaice as a part of its confire
mation of the analytical model for computing drywell pressure
response for postulated LOCA events. This was done in one-third
and full-scale tests. Predicted drywell pressure responses from
these tests agreed well with observed data, thus confirming the
adequacy of vent clearing predictive methods. In addition, vent
clearing loads were obtained from the one-third and full-scale

tests.

The test program with respect to the vent clearing phenomenon is
complete, and the program provides data to assure that the
Mark III containment vent clearing loads are adequately defined.

The following sections discuss the vent clearing loads.
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4.2.1 Loads on Drywell (Drywell Pressure)

During the vent clearing process, the drywell reaches a peak
calculated differential pressure of 21.8 psid. Ouring the
subsequent vent fiow phase of the blowdown, the peak pressure
differential does not exceed 21.8 psid value even when it is
assumed that pool swell results in some two-phase flow reaching
the containment annulus restriction at the HCU floor. Inter-
action between pool swell and the limited number of structures
at or near the pool surface does not adversely affect the
dryweil pressure. The calzulated drywell pressure during the
Design Basis Accident includes the HCU floor pool swell inter-
ference effects. The containment resporse analytical model

wis used to calculate these values.

During the blowdewn process, the drywell is subjected to
differential pressures between levels because of flow
restrictions. This value varies with the size of the restric-
tion, but a bounding value for a 25 percent restriction is

0.5 psi. On the basis of this calculation, it has been
concluded that differential pressures within the drywell
during the Design Basis Accident will be small and as such,

need not be specifically included in the drywell loadings.
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4.2.2 Loads on Weir Wall

The pressure drop at any point on the weir wall due to the
acceleration of water during vent clearing is less than the
local hydrostatic pressure. Therefore, there is no net outward
load on the weir wall due to vent clearing. This conclusion

is based on the predictions of the containment response

analytical model.

Once flow of air, steam and water droplets has been established
in the vent system, there will be a static pressure reduction
in the weir annulus that leads to approximately a 10 psi
uniform outward pressure on the weir wall. This lcading was
calculated with the vent flow model and for design purposes is

assumed to exist during the first 30 seconds of blowdown.

4.2.3 Loads on Containment (Water Jet)

Examination of applicable PSTF data indicates some evidence of

a loading of the containment wall due to the water jet associated
with the vent clearing process (e.g., less than 1 psi), as
indicated by a small spike at 0.8 sec. These water jet loads

are negligible when compared to the subsequent air bubble
pressure discussed in Section 4.1.2 and are not specifically

included as a containment design load.
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4.3 Vent/Coolant Interaction (Vibratory Steam Condensation) Chugging

Following the vent clearing and pool swell transient associated
with drywell air venting to the suppression pool, there is a period
of high steam flow through the vent system followed by reduced
steam flow as the primary system high energy fluid inventory is
depleted. During this phase the top row of vents are able to
sustain the steam flow and the lower two rows are completely covered
with water. As the steam flow through the vents decreases to very
low values, the water in the top row of vents begins to oscillate
back and forth. This action results in dynamic loads within the
top vents and on the weir wall opposite the top vents. Oscillatory
pressure loadings can aiso occur on the drywell, suppression pool
basemat, and containment. This low-steam-flow oscillatory process,
named "vent/coolant interaction" by the Intervenors, is herein

referred to as "chugging."

The chugging loads described above have been evaluated in 1/3-scale

and full-scale experiments as part of the Mark III test pregram.

The Mark III test program with respect to the steam condensation/
chugging phenomena is essentially comolete, and the program provides
data to a‘sure that the Mark III containment steam condensation/

chugging loads are adequately defined.

The following sections discuss the vent/interaction loads.
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4.3, Loads on the Drywell

4.3.1.1 Condensation Loads Following Design Basis Accident (DBA)

Following the initial pool swell transient causad by the

venting of drywell air to the containment free -oace, there is

a period of 1 to 5 minutes (depending upon break size and
Tocation) when the vents can experience high steam mass flow
rates. A vent steady state steam mass flux of up to 25 lbs/sec/ft2
can occur as a result of either a main steam or recirculation
line break. The PSTF facility has undergone steam and liquid
blowdown tests with various blowdown orifice sizes. Pressure
oscillations have been observed in the test facility nea: the
vent exits. The maximum pressure amplitude of approximately

¢ 10 psid occurs at the vent but is observed to dreop to approxi-
mately £ 2 psid within two feet. However, fr~ application the
attenuation is assumed to be linear along the full wetted
surface of the drywell wall from the top vent. The forcing
function is defined as a summation of four Jarmonically related
sine waves developed from a regression analysis of the test

data.

4.3.1.2 Chugging Loads (Drywell Pressure)

During vent chugging, drywell pressure fluctuations result if
significant quantities of suppression pool water are splashed

into the drywell when the returning water impacts the weir
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wall. This can result in pressure changes in the drywell.
The maximum value of this load is ¢ 2 psid. Chugging is an

nscillatory phenomenon having a period of 2 to 5 seconds.

4.3.1.3 Loads In Vents Due to Chugging

In addition to the bulk drywell pressure fluctuations, high
amplitude pressure pulses are observed when the steam bubbles
collapse in the vents during chugging. The dominant pressure
response is of the pulse train type with the peak amplitude of
the pulses varying randomly from chug tc¢ chug. The pressure
pulse train associated with a chug consists of a sequence of
four pulses with exponentially decreasing amplitude. The
chugging process, as observed in PSTF tests, is randca in
amplitude and frequeacy. Although it is expected that chugging
will occur randomly among the vents, synchronous chugging in
all top vents is assumed. Each vent is expected to be

periodically exposed to the peak observed pressure spike.

Within the top vent, the peak pressure pulse train is opplied
for local or independent evaluation of vents. Although some
variation is observed in the pressure distribution from the
top to the bottom of the vent, it is conservatively assumed
that during the chugging event the entire top vent wall is
simultane;usly exposed to spatially uniform pressure pulses.
Because some net unbalance in the pressure diztribution gives
rise to a vertical load, a peak force pulse train (maximum

pulse amplitude - 250,000 1bs) is applied vertically upward
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4.3.1.4

over the projected vent area concurrently with a peak pressure
pulse train (maximum nulse amplitude - 540 psid) to evaluate

the effects at one vent. For global effects, an average force
pulse train (maximum pulse amplitude - 91,000 1bs) is applied
vertically over the projected area of all top vents concurrently
with an average pressure Julse train within the vents (maximum

pulse amplitude - 214 psid).

An underpressure is observed preceding the pressure pulse
train which is very small compared to the peak (spike)
overpressure. The mean measured pressure (resuits from tests)
was -9 psid with a standard deviation of %3 psid, 15 psid is

rzcommended for design.

Pool Boundary Chugging Loads

The chugging load applied to the pool boundary (drywell,
basemat and containment) consists of a pre-chug underpressure
defined as a half sine wave, a triangular pulse (pressure
spike) loading characterized by a time duration "d" and a
post-chug oscillation described by a damped sinusoid. The
impulse is at its maximum magnitude and duration near the top
vent on the drywell wall due to the localized nature of the
phenomena. The amplitude of the pre-chug underpressure and
the post-chug oscillation are also maximum at this location.
The local and global loads for the pool boundary are summarized
in Table 1. Distribution over the boundafy for each situation

has also been made available in loading documents.




4.3.2 Loads in Weir Annulus

4.3.2.1 Condensation

There will be no loads induced in the weir annulus during
condensation, as shown by lack of transducer response in the

tests.

5.3.2.2 Chugging Loads

The pressure pulses generated inside the top vents during
chugging (see Section 4.3.1.3) propagate toward the weir
annulus. The dominant pressure response in the weir annulus
during chuggiﬁg is characterized by a pre-chug underpressure
followed by a pressure pulse train. The load applied to the
weir annulus (weir wall, basemat and inside drywell wall) is
described by a pre-chug underpressure, defined as a half sine
wavs, followed by the pressure pulse train. For local load
considerations the peak amplitudes are applied, and for global
considerations the mean amplitudes are applied. Vertical
attenuation of the weir underpressure is very small. The
nressure pulse train attenuation on the weir wall and drywell
ID wall in the vertical direction is very rapid (decrease of

approximately 80% within four feet of top vent).

4.3.3 Loads on Containment
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4.3.3.1

4.3.3.2

4.4

Condensation Osc?!lation Loads

During the condensation phase of the blowdown, there have been
some pressure oscillations measured on the containment wall in
PSTF tests. The forcing fuiction to be used for design is
described in section 4.3.1.1. The magnitude of the maximum

load on the containment wall is 21 psid.

Chugging

Examination of the PSTF data shows that attenu-ted vent system
pressure fiuctuations associated with the chugging phenomena
are transmitted across the suppression pool. Chugging loads
on the containment are described in subsection 4.3.1.4 and

Table 1.

Pool Stratification - Loss of Coolant Accident

During steam condensation in the suppression pool due to the
postulated LOCA, the pool water is heated in the immediate
vicinity of the vents. Most of the energy is released through
the top vents. As a result, the upper portion of the pool is
heated more than the lower portion. The vertical temperature
gradient is known as "thermal stratification" and has been
fdentified from PSTF test data. Low steam-flow chugging (as
described in subsection 4.3) and circulation of suppression
pool water by the emergency core ccoling system pumps will
effectively dissipate this thermal gradient as the accident

transient progresses. Therefore, it is a short-term effect.
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Because of the turbulence associated with the condensation
process and the presence of a large mass of cold water above
the top row of vents, there is no conc:: « for poo) boiling or
impairment of the rressure suppression function. This has

been demonstrated by the Mark III test program.

Pool Stratification - Safety/Relief Valve Discharge

Steam discharge to the suppression pool via the reactor
safety/relief valves (SRV's) will take place during certain
operational transients. The condensation of this steam in the
vicinity of the safety/relief valve discharge devices will

cause local heating of the suppression pool water. This
“stratification" does not by itself cause significant loads on
suppression pool components and structures, but it must be
considered in the design of the safety/relief valve discharge
devices in order to assure their acceptable performance under

all anticipated conditions. The performance of the safety/relief
valve discharge device has been evaluated experimentally by a
foreign GE licensee. Based on these test results, the devices
will perform as designed up to a local water temperature of

212°F without unacceptable loading conditions being encountered.
The test results also showed the tem erature differences

between the discharge region and other locations to be less

than 9°F. For other operational reasons the bulk suppression
pool temperature will remain below 212°F. Therefore, the quencher
thermal performance raises no concern for unacceptable thermal

loading on the suppression pool boundary.
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4.6

Pressure Loads and Flow Bypass

As discussed in Section 4.5,the safety/relief valve discharge
devices have been designed and evaluated experimentally for
effective, smooth condensaticn up to a local water temperature
of 2129F. It was also noted that other considerations will
prevent the suppression pool temperature from reaching this
value. Thus, there is no concern for sianificant oscillatory
loads ... i.. > noression pool as a result of steam condensation
instability during 2 continued discharge of the safety/relief

valves.

The possibility of steam bypassina the suppression pool as a
result of disturbance of pool surface (by local boiling,
assymetri 1 wave generation, seismic slosh, or other phenomena)
has been qualitatively evaluated. As described in Section 4.5,
Tocal boiling will not occur due tc the large mass of cold

water above the top row of vents. Thus, there is no concern

for steam bysass due to local boiling. Assymmetric wave generation
is evaluated using full-scale test data from the Mark III test
program. The test data showed post pool swell wave peak-to-peak
amplitudes of less than two feet. The plant designer should
take this parameter into account in the containment desiagn to

assure no potential for steam bypass.

Seismic slosh effects on the pool surface have been evaluated
in a three dimensiona: subscale test. In that test, it was
concluded that vent uncovering will not occur when subjected

to the seismic spectra set forth of USNRC Requlatory Guide 1.60.
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4.7

Inadvertent Upper Pool Dump
Part of the upper containment pool is drained to the

suppression pool if a signal indicating a pipe rupture inside
the drywell is present and one of the following signals is
also present: Suppression pool low water level or 30 minutes
elapsed time following the pipe rupture. The act of draining
the upper pool to the suppression pool is referred to as
“upper pool dump". The “Suppression Pool Makeup System" is
provided with sufficient redundancy and interlccks to assure
that no single active failure, including operator error, can
result in inadvertent opening of both isclation valves on

either dump line during a non-LOCA plant condition.

Conclusion

It is my conclusion that sufficient information is known ana
documented to permit the Applicant to adequately address in
the containment design all phenomena associated with the

postulated LOCA and anticipated SRV events.
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EXHIBIT I
LAMBERT J. SOBON

COUCATION AND TRAINING:
B. 5., Mechanical Engineering, University of Nebraska, 1962

Completed Reactor Operator Training Program; operator for nuclear
reactor at the Naval Reactors Facility in Idaho, 1971.

EXPERIENCE:

As Manager of BWR Containment Licensing, Mr. Sobon is responsible for
directing the Licensing activities within NEPD that are associated with
generic pressure suppression hydrodynamic load evaluation concerns béing
addressed in GE and Utility sponsored containment programs.

Between 1962 and 1966 Mr. Scbon was employed by the U. S. Bureau of
Reclamation as a Mechanical Engineer in their Hydraulic Machining

Branch. His experience with nuclear energy dates from 1966, when he was
employed by General Electric Co., Knolls Atomic Power Laboratory, at a
nuclear reactor training prototype plant operated by GE for the U. S.

Navy. From 1966 through 1970 he had various reactor plant and facility
support assignments in the plant engineering group as a Mechanical Engineer.
After qualifying as a plant operator in 1971 he was assigned to Plant
Oper.tions where he advanced to the position of Shift Supervisor of an
operating crew.

In 1972 Mr. Sobon transferred to the General Electric Compary in San
Jose, Caiifornia. He was assigned as a Senior Licensing Engineer for
various foreign and domestic projects. When the General Electric

Mark III Containment Program was begun in 1973, he was the Project
Licensing Engineer for the first project to use this concept. Since
this project was the first BWR/6, Mark III project to go through Pre-
liminary Safety Analysis Report (PSAR) review, he was also assigned the
Licensing support for the generic Mark III test program.



Exhibit I
Page 2

In mid-1975 Mr. Sobon's project licensing activities were replaced
with those necassary to support the Mark I and Mark II containment
reevaluation programs that had been undertaken by the plant owners
with 3E having been retained as Program Manager. In August 1976

an Organization was established within GE to coordinate the Program
Management and Licensing Support activities associated with all of
the containment programs ard Mr. Sobon was named to his present
position.
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Public Service Company of Oklahoma
Black Fox Station

SRV Bubble Oscillation Loads
Docket STN 50-556 and STN 50-557

Office of Nuclear Reactor Regulation
Division of Project Management

Light Water Reactors Branch No. 4

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attn: Steven A. Varga, Chief

Gentlemen:

X6212DIN8-014-355

February 2, 1979
File: 6212,125.3500.21L

During our meeting of January 23, 1979 with Dr. Roger Mattsom, Director,
Division of Systems Safety, Applicants agreed to provide a commitment related
to the methodology to be used for combining the loads that occur when multiple
safety relief valves (SRV's) actuate, specifically loads from oscillating

bubbles in the suppression pool.
Applicants commit to the following:

On the basis of that discussion and agreement

1) Containment structures will be designed to accommodate the loads associated
with the simultaneous actuations of all 19 SRV's with all the bubbles
assumed to oscillate in phase in the suppression pool.

2) Design of the affected equipment and components will be done utilizing those
techniques described in the G.E. Report 22A4365 "Interim Containment Loads
Report - Mark III Containment" Revision 2 (ICLR Rev. 2) Appendix M and revised
as a result of the regulatory staff's generic review, currently underway and

to be completed the first quarter of 1980.

The ICLR Rev. 2 is contained on

the Black Fox Station docket as Appendix 3C to the PSAR, Amendment 14 dated

February 2, 1979.

t  CENTRAL AND SOUTH WEST SYSTEM

-
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. Semral Power and Light Pubhc Service Company of Oxlahoma
orpus Chrish Texas Tulsa Oxianoma

uthwestern Electric Power West Texas Ut les
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Public Service Company of Oklahoma February 2, 1979

‘Black Fox Station File: 6212,125,.3500.21L
. SRV Bubble Oscillation Loads Page 2
... Docket STN 50-556 and STN 50-557

3) Affected equipment and components will not be permanently installed until
the generic resolution of the staff review of ICLR Rev. 2 is available -
(during the first quarter 1980) for use in design. In the event that the
ultimate staff resolution is not forthcoming by April 1, 1980, Applicants
will proceed with installation of affected equipment and components at their
own risk taking into consideration interim staff reports of methodology
acceptability.

.w

We believe that these commitments fairly reflect the sense of our meeting.

v Very truly yours,
W ¢ { oW
T. N. Ewing
Manager, BFS Nuclear Project
TNE:VLC:fd
Attachment
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TESTIMONY OF LOWELL E. THURMAN
P CONCERNING CONTENTION 3%
DESIGN OF MECHANICAL COMPONENTS SUBJECTED
TO HIGH VERTICAL WATER SWELL LOADS
My name is Lowell E. Thurman. I reside at 10400 Walmer,

Overland Park, Kansas 66212. 1 am employed by Black & Veatch Con-
sulting Engineers as the Supervising Engineer of the Pipe Stress
Analysis Group. I received my formal engineering education at the
Missouri School of Mines and Metallurgy and received a BS degree
in Mechanical Engineering. I am a Registered Professional Engineer
in the State of Virginia. A statement of my background and qualifi-
cations is attached as Attachment I to my testimony.

My testimony will deal with the design and analysis of mechanical
components (piping, valves, supports, etc.) within the scope supply
of Black & Veatch and Public Service Company of Oklahoma located in
the suppression pool area. This testimeny identifies how our design
will interpret the loads presented in Appendix 3C-Revised of the Black
Fox Preliminary Safety Analysis Report (PSAR) and demonstrates that

mechanical components will be adequately designed. These loads were

established by the Gener . Electric Company (GE) and either have been

* Contention 3 reads:

Intervenors contend that the Applicant has not adequately
demonstrated that the structures and components within the
suppression pool have been designed to withstand the hydro-
dynamic forces of a high vertical water swell which result
from the postulated Design Basis Accident for Black Fox,

1 and 2. ¢



approved or are under review by the NRC Staff. My testimony does
not address design of the Hydraulic Control Units which are in the GE
gcope of supply and are discussed in the Testimony of William Gang.

Mechanical components are located in the following suppression
pool areas which are shown on Exhibit 2:

(1) Between the basemat and the suppression pool surface.

Components in this area are co: pletely submerged in
the suppression pool.

(2) Transition area which includes parts of the area between
the basemat and the Hydraulic Control Units' (HCU) floor.
Components in this area are partially submerged in the
suppression pool.

(3) Between the suppression pool surface and the bottom of
the HCU floor.

(4) Between the bottom of the HCU floor and approximately
10 feet above the HCU floor at elevation 600'-7 3/4",

All mechanical components in the suppression pool area will be
designed for the following list of loads (hereinafter referred to
as "generic loads"):

(1) SRV loads including structural feedback and building
motions (hereinafter referred to, respectively, as
"inertial" and "anchor motions").

(2) Dead load

(3) Operating Basis Earthquake (OBE) inertial and anchor

motions.
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(4) Safe Shutdown Earthquake (SSE) inertial and anchor
motions

- (5) Internal pressure

(6) Thermal expansion and anchor motions

Components in Area (1) include suction strainers from three
Residual Heat Removal (RHR) pumps, one High Pressure Core Spray (HPCS)
pvmp, one Low Pressure Core Spray (LPCS) pump, and one Reactor Core
Isolation Cooling (RCIC) pump. In addition, main steam Safety Relief
Valve (SRV) discharge piping and quenchers are located in Area (1).
These components will be designed using the loads defined in Section 8
of Appendix 3C-Revised of the Black Fox PSAR. The loads considered in
Section 8 include the generic loads discussed abov plus vent clearing,
vent/coolant interaction and pool swell loads due to a postulated
loss-of-coolant accident (LOCA), and safety relief valve loads dis-
cussed in Attachment A to Appendix 3C-Revised. Hydrodynamic mass
effects will be considered in the natural frequency and force calcu-
lations for these components. Pool swell impact and froth loads need
not be considered since components are completely submerged.

Components in Area (2) include Emergency Core Cooling System
(ECCS) SRV and test return piping. The portion of piping which is
submerged will be designed as indicated in Area (1) above and the
piping above the suppression pool surface will be designed for the
loads specified in Section 10 of Appendix 3C-Revised of the Black
Fox PSAR as indicated in Area (3) below.
Components in Area (3) include portions of the ECCS piping from

the pump rooms to the reactor vessel. These components will be



designed using the loads defined in Sectior 10 of Appendix 3C-ReviseAd
of the Black Fox PSAR. The loads will include the generic loads
discussed above plus pool swell impact, drag and fallback loads.

A dynamic time history analysis will be performed to account for the
dynamic effects using histograms specified in Appendix 3C-Revised of
the Black Fox PSAR.

Components in Area (4) include portions of the ECCS piping from
the pump rooms to the reactor vessel. These components will be
designed using the loads defined in Section 12 of Appendix 3C-Revised
of the Black Fox PSAR. The loads will include the generic load: ais-
cussed above plus froth im,act, drag and fallback loads. A d;mamic
time history analysis will be performed to account for dynamic effects
using the histogram specified in Appendix 3C-Revised of the Black Fox
PSAR.

All safety class components will be designed to meet the require-
ments of the applicable section of ASME III considering all potential
event combinations. Initial analyses include design margiis and
appropriate load combinations and service lavel limit _csignations

to insure a satisfactory final design* The following steps will be

* In my testimony which was filed on September 25, 1978, I discussed
the design and analysis of mechanical components in the suporession
pool area for Black Fox Station. My original testimony was based
on the load definitions presented in the original version of Appen-
dix 3C as incorporated in Amendment 8 of the Black Fox Station
Preliminary Safety Analysie Report. I have reviewed the information
subsequently developed and presented by GE in ICIR Revision 2 ana

(continued next page)
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taken to insure the suppression pool loads are properly analyzed:

(1) Pipe routing will be performed to minimize the amount of

piping in the suppression pool swell and froth areas.

(2) Loading criteria established and documented in Appendix

3C-Revised of the Black Fox PSAR will be conmservatively

applied in the stress analysis of mechanical components.

(3) NRC accepted design procedures as outlined in Section 18

of Appendix 3C-Revised of the Black Fox Station PSAR will
be used to evaluate the design adequacy of mechanical

components in and above the suppression pool.

* (continued from preceding page)

1 have determiaecd, for the following reasons, that no design
changes will be n~cessitated at this time in the analyses of
mechanical compouents.

(1)

(2)

There are no load delirition changes in Sections 8, 10,
or 12 of Aprendix 3C-Revised. These are the portions of
Appendix 3C-Revised which are directly applicable to the
design of piping and mechanical components in and above
the suppressior pool.

The nature of the design process for mechanical components
allows sufficient flexibility to permit mechanical compo-
nents to be designed to meet 211 applicable design loads
such as those outlined in Appendix 3C-Revised. This design
flexibility includes, but is not limited to, the following
alternatives to reduce stresses in the piping or to lower
loads on mechanical equipment:

(a) Reroute piping to increase or decrease piping system
flexibility.

(b) Add or modify piping and equipmen* support hardware.
(c) Relocate mechanical equipment.

In addition, mechanical equipment can be requalilied by
test and/or analysis if the original design margins are
exceeded subsequent to procurement of the equipment.

(continued next page)



The foregoing discussion demonstrates that the mechanical com-
ponents located in the suppression pool area can be adequately

designed for all loads including pool swell.

* (3) Mechanical components are normally designed subsequent to
completion of the preliminary structural design. A large
portion of the loads on mechanical components are derived
from structural response of the buildings to which the
mechanical components are attached. Although several
initial analyses have been performed to determine the
general piping layout requirements in and above the suppres-
sion pool, no final analyses are scheduled to be performed
until the preliminary structural analyses of the containment
vessel have been completed, including any modifications which
may be required by ICLR Revision 2 as discussed in Mr. D, F,
Guyot's testimony. The design flexibility discussed above
will assure that mechanical components in the suppression
pool area can be designed for all applicuble loads.
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Attachment 1

SUPERVISING ENGINEER - PIPE STRESS ANALYSIS GROUP: Lowell E. Thurman
EDUCATION:

B.S.: Mechanical Engineering, Missouri School of Mines and Metallurgy,
1963

Additional Education and Training

Westinghouse PWR Seminar, 1974

B&V Seismic Analysis Seminar, 1974

B&V Nuclear Equipment Design Seminar, 1974

B&V Seismic Specification Seminar, 1975

Newport News Shipbuilding and Dry Dock Cempany Management Training, 1970

General Electric Seminar on Structures Submerged in the Suppression Pool,
1977

PROFESSIONAL REGISTRATION:
Professional Engineer, Virginia, PE 4455, 1968
EXPERIENCE:

As Pipe Stress Analysis Group Supervising Engineer, I am responsible
for stress analysis and support design for all piping systems engineered
by the Black & Veatch Power Division. I am also responsible for prepar-
ation of mechanical technical and procurement specifications for support
components.

Since my assignment to BFS in 1974, I have supervised and contributed
to the preparation of the following items:

(1) Chapter 3.2, 3.6, and 3.9 of the PSAR

(2) Various Component Design Specifications

(3) Initfal stress analysis and support design for Nuclear Island

and Balance of Plant Piping Systems
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(4) Initial pipe break postulations, fluid dynamic blowdown

analyses and pipe whip restraint designs.

iIn addition to my BFS assignment, I am also responsible for the
superviasion of all other Power Division Stress Analysis and Pipe Support
Designs. This work includes numerous large and small fossil fueled
generating stations. I assumed my present position shortly after joining
Black & Veatch in 1973.

Prior to joiuing Black & Veatch, I was employed by Newport News Ship-
building and Dry Dock Company, and spent ten years in various assignments
in the Navy Nuclear Program. These assignments included one and one-half
years as a Systems Engineer, one year as a Mechanical Test Engineer, two
years as a Design Engineer, one and one-half years as a Senior Design

Engineer, and four years as a Piping Stress Analysis Design Supervisor.
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TESTIMONY OF WILLIAM G. GANG
CONCERNING CONTENTION 3

My name is William G. Gang and I reside at 6428 Paso Los
Cerritobs, San Jose, California. I am the Project Manager for
the supply of the nuclear steam supply system components for
the Black Fox Station working within the Nuclear Energy Projects
Division of the General Electric Company. A statement of my
qualifications is attached as Attachment I to my testimony.

The purpose of my testimony is to address Contention 3
which reads as follows:

Intervenors contend that the Applicants have

not adequately demonstrated that the structures
and components within the suppression pool have
been designed to withstand the hydrodynamic forces
of a high vertical water swell which results from
the postul«ted Design Basis Accident for Black

Fox 1. and 2.

The only component supplied for Black Fox by General Electric
which would be affected by the hydrodynamic forces of a vertical
pool swell are the hydraulic control units (HCU). The effects
of such forces on structures and other components within the
suppression pool are discussed in the testimony of Messrs. Guyot
and Thurman.

The HCU set or a concrete floor 22 feet and 2 inches above
the suppression pool surface. This floor is approximately 1 foot
thick and is supported by wide-flanged steel bases approximately
2 feet deep. The bottom of the beams are therefore, approximately

19 feet and 2 inches above the surface of the suppression poo. .

The location and design of this floor are in the scope of the plant
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designer, and this information has been obtained from discussions
with its structural encineering perscnnel.

GE's Confirmatory Test Program indicates that pure bulk
pool swell terminates at levels lower than 18 feet above the
suppression pool. Consequently, we are conservatively using 18
feet as the elevation of bulk pool swell with a linear transition
from water to froth in the space of 18 feet to 19 feet above the
normal pool surface. Therefore for design application, we have
conservatively stated that the impact of water from bulk pool swell
would be applied at or below elevations 18 fee!  hove the surface
of the suppression pool. The hydrodynamic force felt by the beams
and floor Lkeginning at elevation 19 feet and 2 inches, as described
above, would be a froth impingement load. The elevations and the
froth impingement load are discussed in sections 4.1.5.1 and 4.1.6*
of Mr. L. J. Sobon's testimony. The response of the floor would
subsequently transmit a load to the bottom of the HCU. The magni-
tude of this load tor Black Fox has been computed by the plant
designer in his plant unique dynamic analysis and that analysis
has been provided to GE for assessment of impact on the HCU. GE
and the plant designer will assure that the capability of the HCU
will be adequate to withstand the transmitted load.

GE believes it is unlikely that the HCU will require modifica-
tion to accommodate these forces. The HCU designed for earlier
model reactors have been seismically tested up to 25g. The HCU
used on BWR/6 is of the same configuration, but has a slightly

larger accumulator and gas bottle. GE has specified that structural

* The froth impingement locad is not affected by the new load
definition information referred to by Mr. Sobon in his testimony.



beams be provided to increase rigidity of the HCU. The earlier
HCU has been tested to the seismic capability of 18g at its
vertical natural frequency of 10 Hertz. For BWR/6, with the
additipn of the structural beams and the added weight (about
100 1bs) from the larger accumulator and gas bottle, the vertical
natural frequency has been increased to 24 Hertz. It is expected
that the reinforced structural cavability of the design will be
at least 18 g's at this frequency. It is expecced that the
transmitted load will not exceed about 4 g's.

The HCU is therefore designed tou withstand the hydrodynamic
forces of a high vertical water swell which results from a postulated

Design Basis Accident for Black Fox 1. and 2.
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CHAIRIAY WOLFE: I woul
I can, reasonz for ralings. Scmetimss they are Ifaiciy well
cbvious, but hers I don't see that the objecticn ¢on thz
ground of hearsay is well taken.

The witness, Mr. Conracd, has said that he dzas
have the authority to make these commitments, and he is
incerporating this ietter into avidenca as his testimcny, and
there has bean, I don't think, 2ny foundaticn Ior scating
or arguing that this is hearsay.

All right, Mr. Gallo. Proceed.

MR. GALLO: These witnessaes are zvailalble Zor
cross~-axanination, Mr. Chazirmen,

CHAINMAN WOLFE: A1l right,

Ms. VWoodhead?

MS. WOODHEAD: The Staff has no cress-cxmminaticon
questions for anv of the Aprnlicants’ wiinasses an thosz T
contentions.

CHAIRMAN WOLFE: ilr, Fa2rris?

MR. FARRIS: Yes, sir.

- can iy o S AR .
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9-1 ar
, 1 : CROSS~EXAMINATION
L 3
2 BY MR, FARRIS:
3 Q Mr. Sobon, what do y~ur job respoasibilities entail?
(:) 4 A [Witness Sobon] As manacer of the BWR Containment

's ' Licensing activities, I supervise 2 staff o licensing
6 || engineers vho review and participate in the praparaticn of

g 7 " licensing submittal documentation that is provided in support
8 || of the containment design activities.
Q My area includes, ir addition to the Maxk III
10 || containment, which is under discussicn in chese proceedings,
11 || the previous pressure suppresgion corcepts.=hat being llark T
12 || and Mark II.

Q 13 Q You are not directly involved in determination of

| 14 || load definitions, are you, Mr., Sobon?

15 A I participate in design reviews which are set up
16 || to review the technical informatiocn as it i1g preparad for
17 incorporation into the documents I alludec tec sarlier.

h, 18 Q You don't formulate tests or participa:e in testing
19 || to determine load definitions?

20 A That's correct.

n

1 Q0 And vour job is more of a liaison persoa batwesn {
your design people and the NRC; is that corract?

- ' -

A I have that function in addition %o, as I saia

earlier, participating in design reviews. Dcsign reviews

-~
A —

are the presantation by the technical oryanizailen within

B B B B
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14
15
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19
20

21

General Flectric t2 indenendent parties to determiane that
they are appropriately carvied cut in the analytical work,
that the quality assvrance aspects have been complisd with,
and that the outcone of such desiun reviews will be in
compliance.with any xnown NRC reguirements.

Q As far as Black Fox Station goes, isn't it your
testimony that all that GE is doing is providing a load
definition to PSO and the architect-2nginear for accoumodzzion
to the Black Fox design?

A We have made available documentation of infoxnmution

that we have utilized in the generation of our resfarenced plani,

as I think the term ! as been used aliready; ia supposi ¢f that
information we have consulted with the EBElack Fox customcr ond
his AE, Black & Veatch, in their preparation of 3 similax
loading document.

Q Does GE have anv plans T¢ moke anuy effoxt to

ensure that the architeci-sncinszer and the Ppplicant have

properly accommodaie the load definiticns thet rou are providin
to them?
A As I said, we consult with the Applicant and the AL

to respend to anv questions he may have with regarsd €O
interpretaticn cf the material we have provided. Tas
responsibility with recard to the appilcabiosn, wa fgel, i3
theirs.

Q 8o, in other woxrds, there is ao affirmative

!
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effort after you provide it on GE's part to easure that the
load definitions have been adequately accommodated?

A That's correct.

Q Mr. Scbon, are you aware that the architect—-engineer-
are you aware that this is the first nuclear power plant for
the architect-énginoer and the Applicant?

MR, GALLO: Objection; irrelevant. It seems to me
the question goes tc -~ it's getting back into the matter of
the technical gualifications of the architect-encineer, and
it is not part of Contenticn 16,

[Board conferring.]

MR. FARRIS: Mr. Chairman, if I can respond to that.

If you lock at the seccnd page of the introduction
of Mr. Sobon's testimony, there are several sentences right
in the middle cf the page, he says:

"This information has been made available to the
Applicants.”

Later on ha says:

"My testimony will show that sufficient technical
information has been developed by GE to pexmit the Applicant
to adequately addzase hydrodynamic phienomena in the desizn of
the Biack Pox Station."”

I +hin: that sentence is ~- implicic in that sentence
is that =-he applicart has the ability =o adeguately address

the phencmena in the load definitions thiat GE has provided.
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I wanrt to probe the witness as to whether there is
any basis for thet statement and that conclusion.

CHAIRMAY WOLFE: I will overrule the objection.

The witness will answer the question.

I must sa’ that the Board is not pgrsuaded by this
unless you go into the,specifically into the arsa that you are
trying to prove. The :bsence of prior experience, that may be
so, unless you can estaclish that theore are some deficiesncies,
some areas of axpertise, specifically we are not persuaded
by this sort of general question.

Answer the guestion.

WITNESS SOBON: Would you repcat the guestion,

please?
MR. PARRIS: Would you read it back, Ms. Reporter?
[The reporter read the pending guestion, as
requested.] s
WITNESS SOBON: Yes, I am,
BY MR, FARRIS:
Q Does that fact cause vou concern abouvr tae next

to the last sentence on pzce z of vour wes=imony, chat i=

L e —— ———

|

that thae Applicant will be able to adequately address the hydro~i

dynamic ohenumena?
A [Witness Sobgen! lio, it does no¥,

Q On vaga 3 of your tsstamoay, r. Schon, the ficat

sentence, what do vou consider significant fission produc:

————

. A —— A Sty *n
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“ release?
P A Which sentence?
r Q The first sentence, page ° of vour testimony.
A The reference to significant there is an association

" with the source term radiclogical limits that are part of
“ the requirement for designing nuclear power plants.
Q Do you know what the reference to that requirement

is?

A For accident situation, it is 10 CFR Part 100.
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1 2 pid wou zctively perticipate in the design ol e ]

) .-

* . P - - " e 3 . - . ]

< initial conception ¢I the Marx IT™ Conkainmeant Suppressicon i

{

§

Containnent?

A Would you rerhrase vour aquestion? I am no: sure

I understood it.

O »u b~ O w

» pid yo: actively participate in the Jesign or

7 the congeptualization of the Mark III Dontainment?
“s 8 A o, I did not.

a Q How about Mark T and Mark II?
i
10 A No, I did not, in either cas2.
i1 i 0 Mr. Sobon, the whole concepi af a prassars

12 suppregssicn containrment creates Jdicionzl lozce

. - —————— ——— W~

Q 13 containment, dces it not, 2as3 oppesed ©o 2 dry consalnsens?
[
- :
14 A I would sav "different,” &3 oprossd oo aiditional.’
§
15 0. Weuld wveu say 2 larger munbexn? ’
i

16 A The praseure suppression concevt, by its natuare :
¥

ie more comnlex, mu: tha loading in 4 3ense iz diffesranc.
17 . 4 !
. - - < . !
. 13 2 And ia being more somplax, womid FOM FAY LacT tharef
io “ is moze margin for error in the desicn and cenetruction of :
20 a pressure suppressior contalmment? l
. " ol . ! .1 {
21 MR, GMLIC: OCkiection. II I nacexs 28 tha i
>+ 22 guestion. it is taszed on a réiotions w fer the canzaizuent
22 degiar Zor z toiling wiales re2owor, 29 AN IETO <t
24 pressurized water T2aCToOr. Suoh 2 Gaeadsion if IITALAVLLT
l +o0 this proceedine., TS mMacuers iz aot at issus. T
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question of whether or nc: the Black Fox Statlion sheuld
include -- should be rather a oiling water rzactor or a
pressurized water reactor is not in iszsue here.

The issue is whether or not the boiling water
reactor, and specifically the Mark IIT contaimment desion for
+he Black Fox Station, is safe and adequzte to protec: the
public health and safety.

CHAIRMAMN WOLF®: Objection sustained.

However, you may rephrase your cuestica.

BY MR. FARRIS:

Q Mr. Sobon, a pressure suppression containmaat will
not have the same —- the contailsment strusture itsslf will
not be as stronc as a dry cosntaimment, woula it?

MR. GALLO: Objection. Same liune ¢f reasoning,
Mr. Chairman, as the previous question.

MR. PARRIS: Mr. Chairman, if it is a conparizon
with a PWR -- I am tryin~ tc make nc ccmparison. The
comparison would bo hev :en a pressure suopressica containvent
and a dry containwent.

MR. SHON: Mr. Farris, vou might lay a foundation

question by simply askiaa whather it ig poszidble to desigi a

)

\= to

-~
.

static containment for a belling water reactor zimil
Black Tax. I would “hink thaz oncs we have cobten past that,

we can discuss i.s saparative desicn,

MR. FAZRIS: Thank you, Mr. Shon. I assumed that

i
i

S
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it wae, but I will ask the gquestica.
BY MR. FARRIS:
0 Mr. Sobon, is it possible that a drv contalament

that is a nonsuppression coi tainment could accommodate a

beoiling water rsactor?

A (Witness Sobon) One could be made to accomaodate

a boiling water reactor.

0 And would a dry contaiament be a strongor contain-
ment? That is, able to withstand niore pressuva?
A Mot necessarily.

MR, SHON: I'm serry, Mr. Sobon? Your 1aswar
confused me. I thiirk the cuesticon may have been puz s liztle
inartfully, but is it not true that such a costaiument would
be expectad to be designed for niguer pressuras than a
suppression~-tvpe containment?

WITHESS SOBON: With tle drv containment conaapt,

]

the volume of tha containment “2s 3 direct infivzsncs on th

Thu

fo

(o
@

r

pressure rating that the contcinment is desigr= R ’
a contaimment would not nscessarily have to b2 designed Lo
a higher pressura. The volume would nave te be increasmed.
howvever, to offsat thaz.

MR. SHON: I see what you mean.

BT MR, PARRIS:

Q is it cheaper to build a uressurz zupeprezeion

containment?

— o — —_ oo 7

s

Ol - —
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MR. GALLO: Cheaper than what, Mr. Farris?

MR. FARRIS: Cheaper than to -- to build it --
cheaper than a dry containment, or a nonpressurized sunpression
containment.

MR. GALLO: I have to object to the question as
irrelevant. The question of economics is not at issue hera2.
The question of the health and safety and the adequacy of the
Mark II- containment design that is plarned for the Black
Fox Station is.

MR. FARRIS: Mr. Chairman, I think these types of
questions go to the credibility of the wilnesses. If
throughout these proceedings we find ths applican®t and GE
going to the cheaper mode, which may not necessarily he the
safest mode, I think it undercuts all of these corclusions
+he witnesses want to make about ensurinc the health and
safety of the general public.

CHAIRMAN WOLFE: You are not laying the prcoper
foundation for this Ly asking a question on cost, or compara-
tive cost, Mr. Farris. As I said before, we are not interasted
in these general tvpes of questions.

Tf vou have serious doubts zbout something specific/
go richt in and go through the chink in the armour, That is
what we are here for.

Cbiecticn sustained.

We will have a l10-mipute recess.

(Recess.)




i CHAIRMAN WOLFE: Mr, Parris?

. 2 BY MR. FARRIS:
3 Q Mr. Scbon, would you turn to page 6 of vour
(:} 4 testimonyv, please? In the second paragraph, you make
5 reference to the full-scale pressure suppression test
(3 facility testing. Could you descrike th#t configuration of
7 " "full-scale testing”"? In other words, exactly what parts .
‘ 8 were "full scale"? g
*) A (Witness Scbon) Yes. The pressura suppressicn E

10 test facility, PSTF, is comprised of an enclosed pool in

11 I which baffles can be inserted to mockup a segment of a

12 full-scale suppressicn, pocl, including the wvent dsvwell.
Q 13 the drywall well, the containment boundary with baffles to

14 make that pie-shaped segment.

5 For full-scale, that segment is equivalant “o

16 approximately 1/8th decree segment of the pool, and includes

17 one, three segments -~ let me start again ~- includas <he

18 stack of vents for one of those rows.

——— o g . Gt B A o D B Sl Sy

19 The dry well and the steam generator that is the

-

20 |} forcing function for the test facility, is comprised of a

tank. The dry well, first of all, tank that is preheatad

[
Py

before the test to elimirate any condensation during tha

blowdown, just mitigating the effocts »f suchk a Liovdown.,

PP ——

The sides of that tank are aquivalen= in €iow

area to one of the full-scale vents. The stezom g2nerator is

& F B B

e e . S et b

B+ G
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geized equivalent to that drywell snch that they match in
performance.

Q Weren't there rsome problane with the full-gcale
tests, Mr. Sobon?

kS You would have to be more precice in vour quegtions.

Q Were there some problems with the full-scaie tLests
that precluded direct application of thoss tests to 2 Mark
IIT coatainment?

A The full-scale tests are a part ¢f a three-sacment
apvroach to testing, which includes -- in additicrn T2 zhe
full-scale pocl ~- a one~third scale systen, and a rulci-vant,
actually a ?2-vent array in on2-nin:h scale, and wcogeather tha
overall program has to be locizad at f£or cemplesznecs.

Now the full-gcale test facility, by ltzel®, zs
I described it, has certz2in limications with regexé ©2
direct aprlication of ianformation to the proohyvi:,

dowmver, in cocmbinaiion and gcemsidering that the

test is a parametric tyse test, it forms a verv imporiant liank

to the establishmen% of cverall leading fcr 2 LOCA event.
Q In the full-scale tast, wao tha +tanis vwsed o

simulate the drywell too small in relation tw :the Tall-scale
vents, to give vou an accurate pic:iure of wiat lg -~ what the
load derfinitions would be?

a, The drywell velums,

& sincle full-scalz vent, rather than the thras ia thot sscnent
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has some limita“ions to t“a& extent ci the blewioun taat is
applicable for application. 2nd by that, T mean that the
kay aapect of tha fulli-scale test in the -~ the op2e that

you referred to here in this paragrarh =-- was one of Ildepn-

tifying, I should say "confirming " :the analytical model that

is used to predict the maximum prassnca that is achieved
within the Adrvwell at the time o7 the braal.

at pressure is.depenﬁant entirely upon the tima
it takes to c¢lear that firskt vent. Thus, for thalt purtoece,
any undersized drywell bevond that timz frame is nct ~- 3oes
not contribute %o the demonstration of the adeguccy of that
model.

Q Mr. Sobon, did the analy“ical mod:l predic: e
pool swell phenomena?

A The analytical model we have is Tor vrediciting
drywell pressure, the onz T refleryel to. We have o asgarace
model -~ not anvwhere related wo this one -- that is used
for pool swell purposes. |

) Wag che pocl swell phenom=non a pracdictad
chenomena when the 2817 test starced?

A 7 would say it is mor:z empirical with & medel

confirmation to demornstrakts an anderzcardiny of pliencierz.

- {.. Toms .

-

—
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Q My question was, though, wis it prediciec?

-

A He did pre~cest predicct.cns when we wers runninbs

Wy

pcol swell tests, Wwe did not apply those predictions as a
basis for design.
Maybe I dida’t uaderstand your cuasiion.

Q My question was did General Zlectric predict that
the pool swell phenomena would occur in tha utilization of
the Mark III containment?

A Pool swell was noted tc be obtained in the tesuing
that was done prior tc the building of 28TF, so we did know
that poecl swall axisted.

Is that what you mean? I am not =sure I uadexsiand
vour question.

Q Mr, Soben, was it a phencrana that was chserved

first before it was predicted?

A I don'’t krow that.
Q As a result of the scaling tests, you will Liave

to engage in extrapolation to apply chese =ests o your

analytical model, would you not?

A Which aralytical mcdel ave you refexring tc? 2cod
swell?

Q Yes.

A No. The pcol ewell model iz one which dons nog

in this case require ecaling othor than =0 rzzocenine thas

the boundary of c¢nhe pool == o2rinaps maybe I should caplaln

- ———— 2+ ——— - . o
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in the technical sense that in scaling ifor 1/3 scale, which ie
where we establiish the maximunm elevation for the pool swell
heicht, the boundarv of the poel is by nature of its heing
1/3 scale, looked at in an area sanse.

In other word:, you reduce the surface area of
the pool by 1/3;linear diwmensions, like subuergence; the
2levation that the swell will go ts, and things of that nature,

are kept fcur dimensional, or four dimeneion, That’s rhe

I

elevation we feel is applicable direcclv.
Q Are there any plana; Mr. Sobon, to conduct full
scale 360 degree tests to assess load dafinitlion con:cainment?
A Mo, there are not =-- excuse me, Aire you relfarning

to the LOCA evant?

D - e A —— i e B

Q Yes,

A Any dynamic flow? :
Q LOCA first. i
A No, there are none,

Q Are there tests to be conducted asswiing discharce ;

of all 29 SRVs?
A Hot to my knowledge. “Thera are, howsvayr, to e
some in-plant tests conducted by the first of the Mark ILI

pro-ects that will reach the operatiag stage.

Q And what will thesz tests be ussd tc detzrming?
A The understanding that I have with regard Lo these

i

is that they are *o confirm the pressure loading that i= dafinzd
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for the boundary of the suppression pool from discharge of

relief valves or valve, and irat there may be some measurement
of stresses to correlate pressure loading to a resul tant stress.
So I would characterize them to be conformatory.

Q Vthen w;ll these tes+s be performed?

A I think I indicated already that they would be

ﬁ performed as part of the initial start-up of the first Mark III

plants.

Q Do you have an approximate date for that?

A No, I do not.

Q Would it precede the operation of Black Fox Station?

A I believe so; »ut I am not positive encugh of that
to answer. I believe the Applicant could, however.

Q Ultimately the 1:9 scale test would involve a 24
degree segment of the containment?

A Yes, approxsimately that.

Q Pnd what phenomenon will you be testing for in that

24 degree test?

A The testing is primarily to look at them
to interaction in the horizontal plane. The tests that we
have done to this point in time have utilized, as I indicated
earlier, a single cell approach. We take one stack of vents
in an 8 degrees sectol,

“ The nature of iz phenomenon associated wilh stezun

condansation is that it is very randem, both in the magnitude




s 4 || defired, wheraby we assume that each vent iz having sou

i WRES— : A ot ittt s St

11~-4 ar

1 ‘ or amplitude, as w2ll as occurrencze tiwe ox frequency jecausa !

| . ‘,
‘ 2 || it i3 randam, we feel that thersz ia scme potential intsractlon ;
3 || which wotld mitligate tha overall load uhat is currentl  s=ine

DS

5 || activity asscciated with the st2am condesnsation #“nat isg

6 || preciseliy coincident with each other vent, and alss a2: its
7 || maximrm observed value. ]
8 Q And because i is random, ig :havs aay chasre

aidy a4 i

9 that you could have channaling for cencentreation of ziezm

10 || bypassing throucsh a particular vent iu an 2rea?

.

1 A MNo.

12 . Q Why not?

i3 A The phenomena asscciatead with steum eonezncration
14 || is one that is local to the vent., In ovier to displace the |
15 || amount of water that is above that vent, ii rayuirves =cuscidng
15 ||more than the steam condensation process.

17 This has bcen varified by all of thz tasting thui

18 llwe have been conducting to this date.

19 Q Would asvmmetrical wzve generation helip lnitia%e |
20 ||or would it be a factor in analyzing :he possibilicy oi stemm i
21 bypass? %
22 A Wa hava svaluated the potectial for significan: wave é
23 generations and wa I{ind that :thore as: nous. :
24 PF Q That is uvsiag your 3 <zyr2: assguant cest?
o5 “ A No, we havz done that op an analytical tasis, =zad Y
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thuat has besen supported bv seismic tests on a surscale molel
which is a three~dimensicnal model, and in looking at
whether or not the seismic evea:t as defined by the Rsguiztory
Guide 1.60 has in point, we find that thare iz no concarn
whatsoever for any movement of the water within the tans or
the pool which would lead to uncovering the vents.

Q Would that include movement in a circular motion

around the annulus?

A It is taking the wave generation that is cs3tablished

by actually shaking on a Shaker Test table that medel with
input that the seismic spectrum migh< identify,

And I guess a mcre direct ansvar o your question
is that the wave formation is a dirsct function of the input
and that it periodically changes from whats might Te called
circumferential waves to a lateral displacemant Sype vava,

And in either case, throughout tiie transien:, did we sce any
possibility for vents uncovering.

Q That is based upon your interpréaticn cof vour 8
degree segment test?

A No, sir. That is an interpretation of a suiecale
three-dimansional test that utilized a2 three-limensional access
Ehaker Cable to input the seismic ever:t that was vaed Jor
design basis of the plant, In fact, the teste that uvers
performed for generic applicatcicn were performed for a seisnic

event that is- 18 I understand it, in exces of waa chse 3lack

e S > s

S
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FPox Station design was.
Q But that Shaker ter’ uvesn't assure ar, aput

from 2 LOCA load?

2 No, it does not. It is looking at the displacement

of the water with respect <o time for that inpuc, seismic input.

Q llas uiie possibility of wave generation
circumferentially been analyzed as a result of the LOCA

A Yes.

Q In what tests?

A It nas been cdone in an araivtical sense. We

looked at even the case of hypass in tnat we hypotheszizs
that a segment of the pool would be moved oway €Crom the
gsystem and in a sense held in place by an artificial dan

We cthen allowed full flow through the vent av

"for the period of time it would taks for the water o z2

to vent covering, and have found that the amocuat of stea:

bypass is well within the capability of th2 contalnuent
That bound analysis, we feel, is sufficient to

demonstrate that any LOCA-induced bypass posaibilities,

loads?

nave

o

PR TV

stan

S & i |

1
i

syacem.

sven

with some significant displacement, would be acccmodated

by the overall systenm desian,

Q On pacve 8 of ycur testcimony, Mr. Scbon; you state

that in establishine the LOCL conditions, all of the ven:

stacions are cmservatively assumed to be La-phase, LReln

in-phase wouldn't necessarlily pe the moec conssrvative

iyt s:

PO Pra—
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| assumption as far as asymmetric wave generation is concerced,

“ would it?

il

A That is correct, it would not.

Q In fact, the random nature, which is in fact the

nature that has been observed of the LOCA loads, weculd be more
conservative in that event, wouldn't it?

A That's right. But we accommodate that by defining
certain ai?mmctric load conditions for containment d=3ign.

i " ®~hese are spelled out in Applicants' Appendix C,
Attachment L.

Q At this time you have not conducted multi-vent
tests, have vou, Mr. Socbon?

A We have at this time installed the multi-vent
one line scale test facility I described, and have
conducted early shakedown tasts.

Q How can you state, then, that the event ic random
in nature if you have not conducted multi-vent tests?

A The randcmness I alluded o is one that the
phenomena itself occurring at a given vent, if you consider
that the phencmena at a single source iz very :andom in ite
occurrence, there is high probability that the matching of
the signature, if you will, the time history o7 that event
for sach and every cne of the vents around the containment
peing exactly the same is very, vary zemote, we fesl.

That is what I alluded to when I said =hat the
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probability of ccincidence is taken in & conservetive fashion

by assuming that the maximums occur togetcher in-phase.

i O S o g o W

-
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Q Are yocu aware of any ralationship betwesn the
vents that could cause them to be nonrandom, or in phase?
A We hava, by nature of our work with pressurae
suppression, been involved with other testing not of the
Mark III type, but ones that do include multiple vent cenfig-

5 '
urations up to and including a full scale segnent of a Mark I,

as an example.
Taara

And we £find that there is a notabla offisat,

=] 2 -
d out

[

are some coincidences ir the sense ¢f regimes, if I con

—
SC3N .

it that way, but they do not ceincicde pesak to

! If you need furthar explanaticn, I
to provide that.

(Pause.)

In the multi~vent test, will the relaticnship of

the vents -- that is, the spacing between the vents -- be
scaled exactly as in the Mark III?

A It will be scaled, yes.

Q In the tasts that have alrasady baen perforrad, cie
spacing was differant, was it not?

. No.

2 The tests that vou have z2lregady conaucted for

multi-vent effects werz not the sam2 confiiguratiorn z2s tia
Mzrk III containment, were tier, Me. Sexon? ‘
. - - - - 3 l

A The cres I alliudeld ©oO reievant Lo Hari I
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indeed are not of the configur.+ion that Mark IIT is.

o) what is the diffaranca?
) 8 The Mark T basiczlly is == invelvas varcical vent

gystems whersby there are pipes thit enter the supnression

-

pcol from above; where the Mark III wvent systens involve
hbrizontal pipes or ventz through the dryﬁell well,

o Are you comfortable applying the obsarved
phenomena and effects from those tests to the jlarl ILX
containment without furtber tests at this polint?

A I didn't indicate that we were appiyiog iz, I
indicated, I think, that we were buoved kv the facc that
observation in those tests relative ¢o rphensmena cive us e
hope that conduct of similar testsz Zoxr Mark IIT coniiguration
will allow us to generate a revizion te the loads that is
mora realistlc.

And by "reallistic,” I mean it will ke a eduction
in the total boundary load.

0 Rave you postulated any posaible cuangze n the
Mark III concainment that could be conceivably requirzz2d @85 a2
resulc of th2e tes:s - the multi~vent i“asts -- you ara
undergeoing now?

A No. In faet, if anyching, it will be -- it will
make availabls informatisn that will alloyrs melaxazion of come
sevar2 loadiag ccudiziors,. we think, thet apriv not.

2 On page 9 of rour tastinony you nake cafsesence

<

-~

o ——

e T

T —
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to the loading conditions during the anticipated SRV discharge.
You state that that information has been documented.

Tsn't it true that the multiple SRV discharge is
potentially the single most severes loading condition that the
Mark III containment could be subjected to?

A From a sense of a pressure amplitude, that is
possibly so. But in the sense of overall design, I am not
familiar with the impact of the various seismic desigas., sO
I can't answer that question.

3 Excluding seismic, it would be, theough, in your
opinion, would it not?

A Yes.

Q In your tes:ing, have the loading conditions from
SRV discharge been analyzed in conjunction with LCCA loads?

A If you are asking whethe:r we have conducted “tests
whereby we have had safety relief valves discharge cencurrent
with LOCA, the answer is "no." But whether they are analyzed
concurrently, the answer is "ves." We superimpose the
events for design purposes as though they were independant
of aach other and do not take any poteniial mitigatirg effects

that would happen phenemonicoleogically should they cccur

together.
Q On page 13 of your testimony, 'ir. Schbon, in the
middle of the page,; whera you ara digcussing the pool

swell velocity, you stat2: "Becausa of uncertsa nties of the

B ——— S S . ———
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flow pattern in the suppression pool, the 40-feet second
velocity vector applies either upward or outward.”

Is it pecssible that pool swell vectors zould occur
both upward and outward 2t the same time?

A For the given particle, the aznswer is "no."

When we are talking about the application here, we
are talking  about them in the sense cf taking the maximum
cbserved velocity at any point in the pool during the testing
that we have conducted and applying it in the worst direction
for the component that it is being applied to.

That means you have a lateral ccmronent, thus,
outward, as well zs a vertical comporent that you consider in
applying a load to the structures that are effectzd by the
swelling of the pool.

0 Do you assume both upward and cvtward vectores on
a given structure within the containment?
A I think that is a question that is nore appre-

priate for the parson applving the load. In thie cace,

Mr. Guyot.
Q Mr. Guyot, I will ask you that questicn.
A {Witness Guyot) The applicaticn of the f£low within

the pool would basically depend upon the locaticn oI the
+tem in the pool with respect to the vents. If the izem
were Jocated directly above ths vent gtation whare the most

logical arplication of load would ke upward, it would ke

U —
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applied in an upward direction.

I1f the item of concern is located across from the
vents, then an outward or circumferential applicaticn of the
load would be applied.

If it is located anywhere outside of those axes,
we would normally apply it in both directions, and whichever
governed the design would be the governing load case.

Q 1f it were opposite the vent and slightly  above,

you would apply both loads to it?

A It would be my design practice to apply both loads
to it, yes.

Q Simultaneously?

A Not simultaneously; it woulé be evaluated for

either the outwaré or upward, whichever governed the parti-
cular element of design. -

o Mr. Sobon, on pace 14 of your testimony you are
discussing loads on th2 structures between the pool surface
and the hydraulic control unit floor. You state: Tha
magnitude of those loads is dependent on both locaticn and
the geometrv of the structure.

At what height above the pool surface is the
maximum vertical load sustained?

A (Witness Sobon) By *eets, we have cbserved that
the lcads that we define terminsted -- the maximum loads

terminated approximately 12 to 13 feet. However, for design
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purposes, we are applying that load at its meoximum value
to 18 fee*.

[+ From 0 to 18 Zeset?

A From the initial pcol surface 211 the way to 18

feet, as though the pool were instantly at the maxinum
veloucity, and at its maximum slug thickness -- that mearing
the ligament of water that impacts the obiect in question.

Qo Mr. Thurman, are there anv flati=sr concava ziruc-
tures between the pool surfac: and the ZCU ficor?

A {(Witness Thurnan) I think vou may want
Mr. Guyot that question. I basically am resrgonszi

pining and the mechanical.

Q Are there any conponents with flat,. or concavs
structures?

A Yas, concave. There is some piping in that =ves,
ves.

o) Would 'rou identify that?

A Convex; i would be rourd., I coa't Xnow waa%t 7oa

ar: saying by "concava."

Q T would like to ses that pipe.

A There is no convex, to mv kaowledcs.

Q That would be half 3 pips, woulda' t i4?

A Yes.

¢ dr. Guvot, ave there any flat cr concavs oti.o-

tures between the pool surface and the HCU fleoxr?

- s —
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A (Witness Guyct) Yes. As I indicate in my
testimony, in Part 2 of my testimeny, particularly oa pace
12, the first é;raqraph that starts on that page, there are
platforms used for accessing above the supprassion pcol that
would be within the pcecl swell zone.

Q These would have flzt surfaces?

A These would have flat surfaces with the planned
dimension which would experience the w»ool swell maintained to
an optimum minimum.

Q In your design of the structural =-- tha contaiament
gtructure, have you assumed that the maximum lcad will de
sustained from the pcel surface from a height of 18 feet?

A Yes. That is documented in Sectcion 6 and Section
4 of the Appendix 3-C.

) And above 18 f2et -~ 18 feet, the level at which
vou do not design for the maximum load of che water licament
cr the slug?

A We design for the Zull water slug for am slevaticn
cf 18 feet above the top of the supprecsion pocl. Thers is
an area called a "transition area” between .? feet and 19
feot above the top of the pocl's surface where we use & linear
reduction in the pool swell lcad, and abeva 19 Zeoat we design
for more or la2ss a sprav oction, or vhat w2 cell “froth
impingement® abova the l12-foot elevation.

This lcad applies up to 30 feet above the tod of
X ¢
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the pool.

Q Mr. Guyot, in your design of the Slack %ox 2+ation
containment, have you accented GE's load defirjcisy cntirely?
A Yes, the GE load reccmmendations applicsble o
Black Fox Station, because of tha configuration of :the Black

Pox Station.
Qo Have you participated in any of the tests tfor the
PSPP?

A No, I have rot.

VL —————— .~ ——— Y ———— . ————— A —— — I - T ot S A A B, s . ——
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Q Have you ever questioned CE about their lcad
definitions?

A Yes, I have.

Q Have they ever changed a load definition as a result

of your questioning?

A Not to my knowledge. Most of the discussions with
GE on load definition have been ones of understanding the
applicability of the load to a particular itea or establishing
a better understanding of the time, the point in time or
temperature distribution =-

Q Have you had lots of guestions c¢f GE about their
locad definition?

A Not what I would classify tc be a lot,

Q This is your first nuclear power plant that vou have
desicaed, or the first cont~inment that vou have designed,
isn't it, Mr, Guyot?

A This is a correct statement, yes.

it is not my first structure that I have decigned,
though.

Q Mr. Sobon, on page 15 of your testimony, the
third paragraph, vou state:

"Additional tasts are seing conducted whicl
provide impact data for typical structures that experience
bulk pool swell."

Where nave th2se been performed?

- ———— ——— . ——————. S —— i — .
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(_; “ Q Yes. t
5 there were those tects conductad? '
' 6 A They were conducted in tne prassure sSuppression

7 || test facility I alluded to marlier, a third scale verc
8 || consideration. These tacts == the discutsicon hare aliudes 5o |

-~

9 /| tests in which we put sinulated targets ¢of piveu and 7irg !

4
[

10 || ~eams at fixed locations above the =svppression puol, Li Lol
11 || zadial and tangential directions across tha reol and subjecier
12 || these targets +to impact from water slug of variov:s velociicles,

‘ 13 e did that by adjusting tha suppression pool

14 || volume such that the submergence zbove the top ven:t g=vn us
15 || there a variable velocity and could get them & spectral

16 || type distribution of load inforration.

17 Howeve:r, in applying this information fox Jdesijn,
» 18 % we did not back off from the earliszr definad nmazimaw lrpaet
19 || load thatwas obtained from the initizl pocl zwall zssi conduacied

» 20 " in full scale.

()

; 0 The initial full scale test, the volume cf the ;

drywell was smaller in ralation to taz wveats, wan Lt nc?
A vitth regaxrd tc the totel blowicwn process, yos,
llowever, in lcoking ak ticse tesc cesulis fox

aprlication to pecl swell impact, we c¢id rot use, fcx

8 R B B

-
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1 || instance, a steam drive. We didn't pressurize ths steanm

2 || generator with a steam source. We used compressed air. The

3 || reason we did that was that steam entering the suppression

4 || pool will condense and a mixture of air and steam will come
5 | out of the drywell intc the suppression poel early in this

6 || transient event.

7 By removing the steam, we have overdriven the

8 || suppression rool in the full scale test to cbtain a velocity
9 || that we think is a bounding cne for peol swell phenow:inon

10 || itself.

1" “ We have confirmed that by conducting tasts of a

12 || similar kind in the 1/3 scale So we have correlatcd for

13 m application of full scale and third scale impact results for
14 || design to each other, and found that they matrched wvery agccd.
15 Q In other words, if the suppression pocl tamperature
16 || were at a leval that wculdn't condense steam and ycu ~ad

17 || the steam blowdown, you would have the same result, would you
18 || not, as introducing air?

19 A If you hypothesize that event, tnat is perhaps

20 || correct.

1 llowever, there is no mechanism tc get the suppressiorn

N

pool to saturation temperature,
Q You stated on the same page:

"I

o

should be no:zed that impact icads zra a0t

& B B B

identified for gratinas."”
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Is that because they are too minimal?

A ‘¥i@ have in part of these tests, althouch I didn't
mention it, inciuded & segnent of grating to measure impact
tasts. We found that the impact was nox measurable, that
the load on the structure itself is dominated epntirely Lv
the drag load of the water moving by the structuve.

Thus, we were grating specifying only at drag load.

Q Are there any gratings to the MCU £loor?
A [Witness Cang] Yes, thare ara.
Q Mr. Gang, is it assumed tha:c the HCU Llcor will

decelerate the slug of water or the froth as a reszult of pocl

swell?
A I believe Mr., Socbon should answver that questicn.
2 [Witness Sobon] Your gusetion relative to the

deceleration of water at the HCU flnor elevation is & 'function
of the typs of structure that is encountzred by the pool svell
froth at chat elevation.

There are segments of the U7 flcof elevation thal
are solid deck and not comprised o hH=ams  aad aratings,
There ara other open areas and arzas consrised of beoms and
gratings.

In eacir case, a unigue lcad in the sansc of ayplica~
tion is identified. The froth impingsnment load ig 15 psli.
The besams and gratings ave exposed into a frotn flow leoad thac

is determined by an analysic which takez the upper porcion of

- — - co—— - ————— G St S

0P e - P A+



13=5 ar

1 {|l the suppression pool and uniformly mixee it with the airx

~n

volume availabie in that spcce 2nd then Iflewes that mixture

through the openings availatle,

s W

Our reference piant has ovenings of apurcximately
1500 square feet. Ve calculiate 11 psi flow loading for that

basis.

Black Fox Station has, as I uaderstaond i, 1650

~

8 | square feet. Thus, that 11 psi iz a conocervativs Lleir i~ad,.
Q Mr. Cang, ars the hydraulic ccutrcl unite designad
10 || =o witlistand the loads that ars likely to be incurraed us a

11 || result of the rool swell?

12 A [Vlitness Gangl] Ve balieve :that cthe” can accamoliate
13 || these, yes,

14 Q Mr. Sobon, on pace 15 of your testimony, the Losg
15 {| santence of the seconé paracraph, you maks reforence to che
16 || "very sigrificant margins bhotween specifisd loads ard

17 || expected loads," and say":ihoy provide confidencs that anv

18 || 1ocal increase in swall veloecities will aot zztult ii loads

19 || in excess of design values.”

it

20 Wwould vou refer to Table 1.3.1 of Rppeaciy 2«0,
21 Mr, Sobon?
22 n (itness Sohon] Which page of that table?
23 || 3 3= )=G,
24 A Yas, sir,
Q Could you t2l1l ma frem lookiag &t that tutle, &7,

- —

-
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Sobon, what the margin is Levween the axpected loads and
the specified loads for the Iroth impingsuen: joacs?

A The identified euginearing ﬂatiéi:u 8 axhatly ¢the
same as the load specilfiecd for the desion.,

Q In that case there is = marcin beltwesn

(53]
i.'
s
0
[
A
[N
1%
O

load and expected load, is tuara?

A I think I indicated eariier thet *he Zrath ivoiarenary:

in this case was one of takipg == I am informeg vhial = sorvoghl

that the allagation with regard o tha simificant wari s

with regard to oool swell impact in Lhe ars: haiwesn the puol

swell an@ the HCU floor as opvosad te che Ireth imoirsanant
However, the 1I psi engineeving =cclaans asasc~iaved
compared toc the design valve is one vhich, Ly julomart, ig ==
has some reasonable conservatism la it consilasrine that the 15
psi is from a localized froth loed that wapo al Loz woxisun
and thus maximims in this case, we think, sre annryriate,
You take the intagrated lced, and we are able L
take a force as oppocald to & nourds pelr SquUAYe Lol N AL we
think that that would be conzervactivz., That is «he bhools

from which I ocan makz2 the z:mwe statamese Jor the Jeotl lozaine,

 ——— . — -

—
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Q Referring to the same table, Mr. Sobon, would yvou
Consider ti.at there are also significant margins regarding
condensation loads arnd bubble formation loads?

A Yes. And I say that because of the statement T
made earlier about the phace relaticnship of condensation
loading, bubble formation I think is identified by some margin.

But with regard to ths condensation lcad that you
referred to on that same page, i.e., 7 psid for both engin-
eering estimate and the specified for design, that coes not
consider the engineering estilmate, the point I wmade ralative
to phasing.

We take the individual vent and take the marimume
at each vent as thouzh they concurred at the exact coincidence
with all other vents. And on that basis, we develcp a
boundary load.

We think that there ia some coffsetting of phasing
such that coincidence is not an approoriate apprsach in the
ultinate sense, but until we can muantify that from the multi-
vent tests that are in progress now, we have used tha values
shown,

1] As far as condonsation loade go, specified for

desion-plus or minue psid ~- thet's the mean, is it aoe?

A That is what it says. |
o And "mean” is tre average:; is that correct?
A Yes.
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2 That means that there could ba ccndenzacion
loads in excess of 77

A I think that you will cee, if vou will refer to
the text, that for local conditicns, that different loading
conditions apply to account for thet purpose. I can yive
you a more specific reference, if you wigh. |

Q But in that event, Mr. Sobon, there would be ne
margin between the enuineer‘’s estimate and the spsciiicacion
for design, would there?

A It is my opinion that that is not true, ana I
have explained my reasons by asscciating that with phasinc,
We accommodate, trém a local sense. Ve take an approach
which we call "local® and "global load application.” This
table that you are referring to here, 1l-2-1 is meant tc de
a simplification for summary purpouls.

I think it is more appropriate o refer tome
details that ara provided in the tesx: to shiow hnw we Capnzes-
vatively say that theré is no margin there.

0 But as o this peciat, you have =o assumne That
evervthing is in phass, do you not?

A We take that assumption because it is tha2 bounding
type avproach to this t&pe of a loading daefinition.

Q. Is :hat assumption wmade hecauss yvou are not able
o conduct 360-degrez tests te determins oxactly vhat tha

loads will he?

- ————— —o—— §
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A No.
o Don't von make that assvmption, Mr. fohon, becauso

vou don't know how these ioads are going to ccoux?

A T know tha%t they cannot be any vorse than this.
Q And if that is the case, then, there is no margin

as far as ircth impingement loads, or coandensaiicon louds,
between specifications for design ard actual expees:el loads?

A I wouldn't say that at al

o Mr. Sobon, does the margin providae vou with o lack

of confidence?

A I am not sure how to answer that question. The
margin is there generally in an enginsering sanse tc acocumo-
date uncertainties.

In other words, if you ars of the ultinate
intellect, you wonld need no mergin because you would “now
what capabilities exzist. 1In the cases of thenz iests vhere
we have three-prongad appreach o establiching loadlnx
conditions for hydredynanic loads epplied Zor Hamlic IIT
containment, plue what k¥nowledga wa have gatheres
testing that has beon dona in  other parts of tha world,

and by ourselves “or other contaimment coafiguraticar. we

think that we hava gcittea to the point where w7 have Tgasonadl

assurance wizh regard to a delinicion of margin Jor uuceriaint

sake.

L - - . - -~ - - 3 o e - A
In this case, T have referred teo a more apprepriste
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1 discussion ir the text which identifiece wavs that we tale

2 lecads ir excess of these in this summary takle for localized ;

i

3 affects. Each vent is exposed =0 a higher icsd th:an that on |

4 a local basis.

5 In looking at a global intsarated effscot, however,
6 recognizing that there is phencmenz understanding ofifsatting

7 | effects, we think it is appropriate for global considerations

8 at this time to take the mean valus for tha bovadarv.
ol Q Mz. Sobon, on page 13 of vour testimeny. tha

10 | first full paragraph, you identify "potential for wircunieren-
11 tial variations in the vressure transient in the webtwell

i2 region beneath the ICU floor".

13 What phenomena, if anv, could czuse circumieresntial
14 variations? e
15 A In the early Mark IIX configuraticn. wa had, a: E
16 an elevation near the pcol rcom called "razk-water clzanup ;
17 reeom, " vhich in a sense intrecduced this veoeerntial for i

18 M variation identified here. That room, however, was rzloc “.ed.

19 But in looking ac tha influence of thav room, nob
20 with regard tc impact upon the flcor of the roowm, e fouad

that it, keing in itcs location, did unot introduce a g9iznifican

. P =

-

circumferential disirihution of the oressure inm that zanulue

3
-

'

space between the INICU floor and the pocol surface.

That room, I think I said, has snbsaquazncly bean

relocated ocutside of the arsa. The question is svan wors

& 8 B B

. e —
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remcte.

Q Has GE indicated to the architect enginecr that

structures of this type could cause circumfereatial variations:

that they not bhe placed in this area?

A Yes. We do that bv making availazle to tham
our standard éoufiquration drawinas as part of the decumanta-
tion on load definition.

o Is there any reason, Mr. 3ckon, tha* the NCU f£loor

has to be no more than 20 feet above the pocl surface?

A Would you rapeat the guesticn?
Q Is there any recason 3pecified Tar GE to require

that the HCU floor be no mora than 20 fest above iha snpores-
sion pool surface?

A The hydraulic control units are -- T mean, that
elevation is important to their function.

In addition, howaver, the so-callad "staan
tuﬁnel" crosses between the drvwell and the exteriocr cf the
containment at that elevation. With its Lottou at that
elevation, though, it is a totally enclosad structure.

The routing of steam lines from the vassel to the
extarior of the plant where the turbine is is estabiizhed Ly
that location. Thus, if vou ra‘sed the HCY flcoar, vou

would serve nc useful purposa in establishing or nrotsgling

HCUs from a load, if that is your implication.

S SI——

P ——— e

- ————
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1 Q Why do the HCUs have to be at that elevation, Mr.
2 “ Sobon?
3 A I am not a systems expert with iegard to hydraulic
4 || control units.
5| Q Mr. Gang, can you answer that guestion?
6 A [Witness Gang] I believe they are at that eleva-

7 “ tion because the nitrogen accumulator is sized for operation
8 || at that elevation to provide the proper head to permit the

9 || control rods to scram in 1.62 seconds.

10 Q If the HCU flow were raised four or five feat, they
11 || wouldn't work properly?

12 A One would have to reconfigure the design ¢f the

13 || nitrogen accumulator to provide a proper pressure to account
14 || for the change in elevaticn such that the scram time goal

15 || could be ayain achieved.

16 0 Mr. Gang, in your opinion, are the HCUs the

17 || most critical component that could be or likely to be affectad

18 || by the pool swell loads?

19 A As applied by Geaneral Electric?
20 Q Yes.
21 A Since they are the only one that is affsctad by the

22 || pool swell loads, I would say the answer would be yes.
23 Q How abcut in comparison withir ths arch

24 || scope of supply, othzr than the containment structurz itself?

A I would be unable to make that comparison. I zm not
25
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that familiar with their scope of supply, Mr. Farris.
CHAIRMAN WOLFE: Mr, Parris, would this be a goed
time to recess for lunch?
MR. FARRIS: Yes, sir.
CHAIRMAN WCLFE: We will recess until 1:45,
{Whereupon, at 12:32 p.m., the hearing was
recessed, to be reconvened at 1l:45 p.a., this same

day.)

- e e es -
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CHAIRMAYN WOLPE: Mr., Parsris?
Whereupon,
| VAUGHN CONRMD,
hh CAVID GUYOT,
LAMDERT SOBOH,
WILLIAM 3. GAIG
=&nd=

LOWZLL E. TEURMAN

testified further as follows:
CROSB=ENIMINATICY [Continued]
BY MR. FRRRIS:
» Mr, Sobon, would you tura e pazs 28

testinony, plcase. Tha fizc sertonca, ycu nale
!

suppression pool,
Vhac rempzratur: muss the svppressisn

for it to be considerad cclis

H {l::s P.:Tt;ﬁ

{
r rasuvied the stand e&s withesses «alled on helzlsi of

large mass of cold water skove tae top row of von

;% {'ﬁ'ﬁ.’"xgss dezon! Aaytalug halow sature
Sourse, is ol importanse wioil raga=d o hroili:g
tha cése of dha devaluacion 0l the wruscisnt anie
gvent associated with LOCA, wilch is 3ing nddre:

s .

anc, having heen previouslv duiy svorn, were axenires

BAr
.4
U S

@

w
2

s @b

B L U e p—
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case, tle temperature of the peol in .the area abhovre ths
top vent with the early pact of the blcocwdown, the core
temperature rises on the ordar of 50 degrsaes. I voul Lnoen
consider that the kase coperating temperature ias ssmesiing
under 100, than you are at below 152, and thus vsu have a

d e

substantial margin agaiast saturation.

Q I take it, then, that anvihing Hsiow 100 derriee

would be considered cold water Dv wou for thae zvrphoas ol this

statemen:?

A For the purposes of this statamant, Y would L0y
150,

Q Lt the beginning of the LOCA evan

A At the baginpning, ths nusber associated wizi
would be appropriate,

Q Do vou know what ths acormal operatiocnal uemperatire
limit for Dlack Fox Statioa will be?

A Yo, I 4o not.

Q Do vou know whether or nov Lhsia L8 zven a ilane?
In other words, the pleat would hawve &3 ose shut 2oun i lts
suppression vool tempar: ture exceeded a vartala Liniiy

A Tt is typmical o establi=l: both neormal (o=ratliag
and abnormal tampsratura l its which <lciaie esréaln actlio

relative to the operaticn of the plunt.

. o yd 24 1T 2me 209 » K s . a3 3v L A .
Tiose spaciric Limits arg wechalidally apltao.ulac as

1 9 ——ay ba & - ¥ ga Y g
the final cperating license review stade.
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ilowever, targets or proeliminary limiis are used

for the basis of desion., What Black Fox Station is uzin

18}

;
I am not specifically familiar with.

A [Witness Guyot] The interim operating procsdures
and pool temperature limits for tne Black Pox Staticn are
spelled out in Ap;endii K-A of Appendix 3C. In pariizalar,
item A3, which dealz with raactor oper:tion, establisias

. e P Jasma =~
temcaracure during

’.l

the maximum allowable suppression g

Q

~
~

12 1]
’l

reactor power noeracic of graater o

parceny ratod cower

-
v

will not exceed 110 dsgrees Fohrarh

Q Mr. Scbon, you s&id that the crancling *amparatan:
befcre and aiter a LOTA 2vant in the suvapreszica pool woull be
something in the orcfsr of 50 Jagraesz?

A [Witness Scoon] That is corcset,

Q Viculd that tempastur: differential agsume cha
operation of the emercency core cooling 3rsoum 2t che =loe?

A No. What I aa refer:ring €0 hera 1o the amdil.k COf
stored enercy that s releassd durinc the Lnitial hlowoown
phase of the postulated LCCA event, and ach fhe otalliw o
long=-term tranzient of the suppy2ssicn pool relotive ow@
temparature that invelves the flou of EUCS water inco and oot

of the vessel, back into the svppraisicn noal.

N M3 - 2% 2 S o 4 % . B g #. - . P T g
Q Horld the tilizgicon Of ithe exnzrene ITe OG0T LA
system tend %o incrasie £ha foMperatura Ll A9 RIDIYesEloa FLoLl
A The smerency core C0Liy syoler i3 orovidsd JoT
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core ramoves heat,deposits it inte the suc

is a2 separate mode =f cperation <f the residuzl heat remavzl

i
sression pocl. Therse |

system that is then set into operation to fek:e the heot oub of

%)

w

~
S

)

!

the suppression pool and novs it 20 the uliimatz Lea: sink. |
i

]

timsny, on page 28, Mo, }

Q In Section 4.5 ¢f your

y

he

o

d

Sobon, you state in the micddle of ces
- . - » & % y - ™ i

“The performance of “he safauy/rellef Tulve dAlsg e

. - » 2 - . - )

device has been evaluatad arperilamentally 2y o doralva

licensee." :

Cap you identif

o
b
5]
rl
P
=
9]
9
5
Ly
Q@
{
”l
O
“
{J
g8
4
’
{
)

=Y "I am not suxo if it is aporeprioc: far me o Lldsreify
that., Ve have a propristary exncharge egreem=nl wLlan 53
certain limitations ausociacved with it thet I o noet divestly
familiar ;ith. .

- ou

I woulé Lave to seek coungel on vha2thws T founlld &0

!
 ——— - — . o~

that legally cr no<.

¥ You megan G counSe.iy

PRSI S——

A Yes, It haz to d0 ==
3T (s - 3 b Lo (N oam ] sey e ¥ WOl 3EX o W
iRe GALLZT: M. CHALTMOEY,; 4 WOILL 23EX L, Zalle

. T '
£ hold his guestion in abeyance. 1 will atZanoe 2 30 4 {
‘

reading on that point 30 we aan devrsridn: sazzher or i

- - 4

eNe 2amne 9L Jpe IoZcLdadn lc@agse « , =~ - 1 . ¢
i

Y@ Sl cgttssmang vhetner ol % s ool R G

IO P L oy s g e . .4 N T ¥

L1908 O A8CLETLIN] AL &LZ LNO0 . Zad e o173 v

Licensea. }
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MR. FPARRIS: That ic accsptable,
CIAIRMAN WOLPE: ALl richt,
BY MR, FARRTIS:
Q tHithiout icentifying “he feraiqan OF licenssz, can
you tell me wien thase tests were conducted?
A [(Witness Scbon] They wers condusted in 1277,

Q De I int erp'e- this ztatamen: correctly =kat ou

savy that thesa davices wiil up Lo a Locul watsy tewseragara

of 212 decvees8? You mean at the atart ¢f The Jisz =0
from the SRV, the water can be a2t Z.7 dugrean?
A M, The tasts that arc belag aliudad ts hsre

are multipurrese tests, two in parxiticulsr:

The firs: purposs is e establlsh waal Ls ~pllad

§&
v
§ o
!
g.
»

A

o

= 4
W
A
[
5
3
13
P
2
-
O

he zir=claaring perztien oI th
the suppression pool ar=a.
Thare i3 2 subgegrant arpact o wha Tuziing walch

is iavolving a contiauing hlowdown ruere air L3 weparmgsd

1

&

5 3 . - B :
= b i T e §E e
igcharge illme ¢ the ¥3lilr Valy

through the line,

e
.
i

"
1]
.
.

guppression pocl, and what you nave now L5

" 24 g o el 5 P T e s
at the exit of the discharge device. Yhe seezn el UahiJud®
- . . > .
And the verforuonge o whu 4rTPil3s W2LRULYT 3

gtsbhia stean corndznsation iz conmernad ot hiahsy tenl UsSNERradux
elavavions., 3% 2levital Duol Tenparacsined. J¢ © T

spect rofaxying o tha <4ie¢ 13 N0 B8 e PR Xl St 5 1] 30

- - - -t ’.' - 3 . - -

2t the prolenged @ischarced i cissed %axi C

3 awa 3 - don i mis iyt es  teemr A dtecy -~ 2% -
&I‘.C‘. en \LSB» -l , i Ll -3 - e LT s S e o ot e e -t om =LA e
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1 o Does GE supply the discharge devices, lir. ickon?

N
-

Yes, we sall the daviza.
3 G Do vou manufacture then?
A

(Witness Gang) The license is undar a aanafactare

S desion by Chicago Bridge and Iron Juciaar.

6 [+ Mr. Gang, would the last statanent vou wmads csasge
7 you to change vour testiaony wiil raspaci o e
8 tha HCU is the only component within contaimaeni sunliad oy
o GE?

10 A We are furnishing it as a2 hardware vander. It

11 is in the AZ scope as aan EOP itam.,

iz Q The AE lays from  C2I7 !
i

13 N No. The AR bLuvs froa as.
]

_ , |

14 A (Aizness Thurmsan) GE was only one o8 Lo vEARoreo .
{

!

1

15 The AS buys frcom whcever hz wans Lo. One of tha po:iouiinl

16 vendors; there ara cther p3ople Wil male Misncizti. i
’ . - .
17 \—,auba-[
: 8 2 Mr. Sang. is hher: anvtting else withda

10 containment that SE has in fact gold. o oanbtruculd Io 8L
20 to the AT ¢r to the applicant, ctazr than HCU unit: mal s

.

21 | quenchers?

Ve e - -~ - \ b o telq » . R s e >
22 A (Vlitnass Gnng) in She esatsimaants
b 1
'\3 = 4]
- Sele - 2o & - - 2 (] - « v e ve -
24 A Cr e antirs sooxg oL & Pilany stasa
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Q In the containment.

A Within the containment, yes. Dut the guestion tha
i answered in my testimony is components 2ffeczed by the

hydrodynanic forces of a vertical pool zw=ll, a~d with that

gqualification, the HCUs are the oaly items affected, including

the quenchers.

Q That would include anvthing sscld Lv G=7

8 Yes. sir.

o I understand that quenchsrs ara beansath fhe level
of the pool swell that would he experiencac. Is that right?

A ' Yes.

pool, or within tha arza that woulid be impzcted Ly the 3col
swall, the kulk pcol swell?

A That'’s true.

28]
e

of your zesiimony, The

4] Mr. Sobon, ca page

second paragqraph --

Hh
9

i

MR, GALLD: Mr. Chairman, %

oty
o~ * s Sl
ael it nacescary

e
34

clarify th2 record on tils point., I think a siciip2tion &

- +

witnesses are making is tie distinciien 0 the i ds Limmiew
what "within the GE scone of surpay maons

as distinguisned betweei CE 2ctiag 23 & cudounToLs ow

’

- 5 2 e eyt

tc an organization iike 2lack and Vsmeva. Tae Tavilo

! 3 =Ty 3 i s 7N B e | | SR
Mz . Thurnan coveraed th2 inpactc of pooo 2¥Rli, 22000

3 . 3 % 2 ~ - - .y nY o - ——
couponents zad piping keneath suppra2ziol Puol A a.0™e WAL
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suppraession pool.

Ee did rot construa the contsp;ion 28 limited to
the effecte of pcul swell abeve the supprgssion Teol, I
think the peint that these witnesses are makinc in answering
“r. Farris' questions are that cuenchers ara conslieved to
be within the Black =nd Veech scope of zuvnly, even thouch

thev were purchasad throucgh tne General Rlectric Company‘tg

—~

2 Ban) W s Y s
ivsels wou..dl

0

Black and Veech, as distinguished from that

14

provide under the NESS scove of supply.

I am afraid that ¥Mr. Tasris inay Lave gotten the
wrong inference from the testimony.

¥R. FARRIS: Mr. Chairman. ¥ scubnit that thzt
whcle arcument by Mi. Callo ic improper and would Le settex
arqued in findings of fact and conclusions of law, or “or
tha redirect examination by Mr. €alle, co claar ur ary
ambiguities he thirks are in the veaord.

MR. GALLO: 1If the explanation is nat hel.lul 2
Mr. Farria or the Buard, I would witharaw it.

COAIRMAI! WOLFL: DLid you say "if%?

MR. GALLO: Yas. kppavently he ha: obleciad to
ity XI'11 withdraw i%.

CBAIRMAN WCW™R: AlY richi. it i3 consliisve
witkdzravn,

2T MK

%A RS
- CAMAS Lw e

> . - - - - # Y .- _— - » »
% Mr. Sc=0n, on PAGE 4+ O& YonT ey, v
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second paragraph, you state that:' "The possibility of steam
bypassing the suppressioa pool as a réesulit of disturbance
of pocl surface (by local boiling. assvmetrical wave
generation, seismic slosh, or other phenomena) has been
qualitatively evaluated.”
How did you “gualitatively evaluate” this possi-

bility, Mr. Sobon?

A (Witness Sobon) 1 have described aliraady ceveral
of the aspects that we have used in the way of addragsing
the possibilitv of steam bypass -- Lhe axsificial den of some
water away from the vents, the wcre specilic s2ismnic slosh
testing that we performed in rhuse-dimengionzl Las® fazilitlies
subscale ~- but in addition <o that, if you observae the
results of the testing in the facilities that are there.
albeit that they are singlc-cell, ve see no wave zanerzeich
that {g in the eense of post~IlCA after the water hzo been --
excuse me, after the air has been expellad irom the dry well

causing the pool swell.

pool does not generate in itself a significani wave that
wenld leave a concern relative to hyvdase.
G Ar. Sobon, ava tihzre 2nv other nhe yomana?

You mentioned "other nhancmena.’

A The other vhenomena in this rosuiculir ceve
relative to the perforranse = the quencher, or rue Initlsl
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inception of the air from the drywell into the pool. In both
cases, I am ceferring ncw to an air-clearing portioa of the
transient event.

As I said in an earlier discussion, there ic air
and steam mined together, and the postulatlion could be made
that, as the air moves thrcugh the cool and breaks through
the surface, it will ecarry scma amount of unccadelzal steam
into the wetwell air space.

we have evaluated thai in a subjective wey, in
that we have observed the resulis of testing in the closed
facility ir both the safezy rellaf valve and tha PITY-LCCA
test, and we see no sicnificint i

tion of bypass due to that othar phenomena.

. s ————ee
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1 Using a pie-shaped ssgment, rather than the I50
. 2} decree configuration, <oss that cause you CORSIIR Lercnl
3 |, abcut cther physical ghesacmenz that could y=C Ehat ool

result in a steam bypacse?

5” :

L 3 L T
agk aitsXx ploOl

rgwers mbey ooy

“re covkaiamaals

b - N - e bl - re - v vy Ton §
1T - & k | S wa L™
" 8 || weir wall wventes, will it RO
-
2 Nipndge dminem mpmsle Tansde Bbd v wfinle scvm @enhy ~
9 ™ JCE Wi vad i = | il il - o -~ R & .

10 Il uprard motion of water will ilikewise be zijeooweld w ine

11 sack. The obiscts that are aither oselow o adLWe Lnii o
12 | will rot see the fali=Cack
’ 13 Q How abopi the wair wall? Would Liay De Sva3ss
s - : So by a " : T .
14 tc loeds in the Zfa.l=kp2cX?
15 A Ko. There have none dDean clouay in the %
-
b3y s v 3 sty s chdt er? It e e SRS, . .2 ol "
16 thernse L8 RO, SA8LL WE B&) ¢ WE3II L STaLY & 2
'
17 {| 20, foxr phancmena eake, say that & § Likaelil
- .
18 N2,
19 0 Fow siout ehugging?  DoRr ¢ :
- " vr, ) By
20 P &8 o ] p By 3 I~
“ T ? B4 = - - - e =Y ik - -
21 2 > oels - ~ - o .
22 that chugging. Sainc = rpeye ] :
-~ ; + * e iy e - -

—— . - . —
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A There are no outside influsnces, izt ls

QO In & 3€0 dearae configuration, it iz

vou would have forces fron adiaceat aveas?

A Information that we have

s del -
desems that

11 cierard
LCa=Ven

pesasible, and I refer haers to the m

*

not in the exact configuration, the pocsatial

for reinforcement which is

what you are addezssiag, arnd w2 Zipd
that there is wnona,

G It is true that if the pisz~shared seguent iozciyg -
strike that.

If we had caly the pie~sheg=d sagment o Ss.1 with,
it is going to cause loeds on ite mexineter,. i: it 2

A Yes.

Q And 1f you had cdjacent pilee-sihapad seomar czeh
wonuld cause loads to Lhe othar, would ihey neoi?

A If you n=zan that you take a pls~siasad semeunl &nd
put one adjacent to it &nd icck at the lnagloar: T ety
kEetuean ther, yves. But yvou have o kagp & 5 the =
ars acting agaimnst cegh other and not maindorsiag zalh ouhar,

& Arz you saying, iz, Sobom, thatv LI ¥you nRC o = One
8 deyrce segment by itself, 1L will lagact or A
=23 welir wall, for axample, that won'e Lo !
3lignzast if vou had seemants, U wid 3
side of it?

S Letls adéress =hiag 2y usia K <oagud Le 2

S —

- ————n s+ e =
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example. Perhaps that would be the best way to clarify this,
A chugging load,; tv what wo nave cbserved in tests,

is one which phencmena is occurring within the veant itselil,

is collapsing in a confined space, and that collapse, bacause

in a confined space, it is proizcted in a very lozalized area.
Thus, the load on the weir wall, because it is within a very
short distance behind that ven: within the drjwell, 15 rec2ivl
a lcad of a very localized naturs,

There is nc machanism excapt to transmit «oiags
like acoustics to that sams zrea. If you want tC pestulate
acoustic reinforcement, you now have to enter into tims vhasin
relationships.

It is such that adjacant vaats don't veiniorce
each other in a phased sort of considaration. There 's no

: de o8

Lcecavse ¢l LTS

-

reinforcement tfor chugging onto tae welr wal
ﬁﬁlocalized nature.

Q You said in a phased. Assuming it wawa rancom,
irwould there be reinforcemneunt?

A The randomaess of the avent wsould he zns wildilh voul

ncw have vou not combiniang peak

w
e

[\

-

4

vou offset it slightly, then You could have sciz zojaceal

" of its dynamic nature, is, if vou will, transmitting that load

9

ba come, shall we 3ay, i wa lock a4t a TAS~4 . BTNV TIALLI Ind

- ) a M > §
to the boundary of the suppress.on posl, 2ecausa it 1s aappen.ung

-

——— ————— . S s
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lowever, vou would not be seeing the maw . .ou,

Tha point that I am Ctrving o make here i3

in taking the maximumw load at «ach
saying that it occurs at all vents and in exactil

time, ie bounding with regard to super

2

chat
1T, 2ad

e same

position 2ffects.

Q Mr. Soboa, in voar evaluaticn or vouxr lack of

concern at this polnt, I azssurme,

you relyinc upon the seismic slosh cest?

A Relying on it for vhat surpose?
Q To allay your conceirns zhout "

A The seismic slosh kesi
wGu.d

of looking at whethar pool notion

uncovering. There ave other anprcachas o

for seismic event which 2stallizh

Fowever,; in addition, we &lro take =e

relief valve discharce esvent casas vhich

cartain segment of the contaiament, thuz ¢iving
load, We "ake an artificial assvmetric load on
the containment that 18 2aid to Le¢ cenwi2ald by oo
clearing assvastrv, &lthousih <@ €an’t aga 1%t orx
thare wonld be aay in the acitcisvent t2gt Joas L
of configurations,

ThUus. we are 1ancEiny upon U apicr

the loads ¢cn t

‘bouncaries that in this case would e asevmerrio,

-

about assviecric load:, are

2.

7 gten conlres

- 2 e v e -

ans LeeEns

st (o o

———

. —— A
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uncertainty that anybody should hnv; relative to that eifect
or that influence.

Again, these are discussed in more detail in
Attachment L to the Arplicants® Appendix ZC.
Q Mr. Schon, you indicate that the test gdata chows
pool swell wave maximum of two Ieet;pesk feet,
A That is what was observed from the full scala
testing that was done, ves,
0 Was that test desiznad == 3id that test datn come
from vour full scale test -- styrike,
Did vou obtain that t2at data from your [ull scale
testing of a single rov event?
A Ves,
(A] And were those waves found to occur oa che boundary
o€ the supvression wall tat is between the weir wall =nd
the suppression pool wall hetwean the wdr wall and the contala-
ment wall?
A The cbsarvation was made in Lhe pool ares, oot in

the weir annulus.

Q Betwean the drywell wall and the containmenc wall?

A Yes.,

Q Did vou find that those pack waves wald Janeratad
radiallv?y

A Thay ware randoi.

In other worzds, it was as thoucl they wer?2 ¥.oules
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on the surface with no, shall we sey, direction, as thouch you'
would see a wave in the ocean coming in to shore, It was just
random movement of the water in the vocl.
Q Did vou make any distinction ketween wawrzs that

appeared to be moving circumferentially as cpprosed to radially?

A Vie were not able to make that distinection.
Q Have vou considered whether or not with & full 380

-

degree conficuraticn that circumfexrantial waves gencraticn
micht e increased gra2ater chan tweo feat?

A The evaluation that I can point Lo %hah would be
relavant to that would ba this again artificial damming cf
water in a segment of the pool, and tne woint hers is fhac
even with vent uncovering ncstulated to that extent, thzt theve
is sufficient bypass capabilitv or, in another way, ycu could
abscrb a certain amount of stean within thar large volumz 2%
the containment wetwell, that veu are wa2il wizhin your
capahility on the pressure side.

C ' Fven assiuming some st2am ==

MR. SHON: Just for clarification, +this hynorhetical
dam situation that vou have mentionad, in w»ilich you allovw &
wall of water to cone back and close over tha wen%ts. ond 72u
say the amount of steam that bvpseses that way iz ess=ily
shsorbad by the wet wall. Thaz mioht bapnsn once, but chink
what My, Farris is eavisioning is a seclies of waes und-r vLind

this might reveat itself sevsral rimes in szverzl difisrent




e e

18-7

e 18

-

10

1

12

13

T

15

1€

17

19

21

positions and through saveral sets of vents cr travel arocund
and do it more or less ceorntinually.

What would that situation result Iin?

WITNESS SOBON: That is not dzemed to be a possible
“ scenario. The reason for that is that you have teo have a
mechanism to displace the water and to say that you
ﬁ artificially displace the water into this artificial dam
approach in a repeszted fashion seems ac though it is
rather impossible as a situation for two rcasons:

One, in all the tests that we have absexvad, we
have nct seena displacement of water zbove & vent in an out-
ward direction due toc th: air-clearing portion of the early
transient phase. The bubble seems to enter the roscl beneath
the surface and then expand upward, 3o you always have a
ligament of water akove vou.

The other is the aspect of the scismic tests, which
is an induced motion that is geoing to cause tha'pcol t¢c navea
w the submergences around the periphery of the containnant that

are varied with regard to the center line of the top rovw of

i

B e

” (Pause.)
Their purpose for dcing a hypothetical prsblzm iz, en3; 20
show +tnat there was a great deal of couservatism fo
sheorbing somes full flow s+team througn the veais, swan 1f 1<
did uncowver -- not =aying that it wonld., I would lilke to malia

that clear.
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MZ. SHOW: The tihrust of Mr.
exaninaticn, if I uncerstand it, is that
figuration of ycur full-scales tast prac

any repzsated phenomenen or wava-like -he

travel around the circumferasnces and

things that we have been discussing.

In otherxr words, tha occasion,

-

kind of thing tlhat yvour full-scals

| a wave could travel. Iz chis rot

. . . L

test would bs required

these awvants which are a2t a Ziwzd,

gida of +the conteinmen® +0 ek all

e — e e
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which repeated uncoveriirg oceurs :now

doesn't have a continuous circuaferen

WITNESS SCBON: Thzt's aorrasct

However, tharae has to ke & machanisnm

razgnect o 2:ch other will hava scne

w e - - <7 A - - 2. 1 ‘o
scmething that vould gavse, i2t's sav,;

And in looking at Liie rras
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For that purposé alone, thare is no wmechanism to

savy that you would get enough of z significani unszven

clearing to postulate chat.

MR, SHOW: I didn’'t mean to interrupt at any

vent

length, but I thought that was what rou wers drivirg a2z,

waen't it, Mr. Farris?
MR, FARRIS: Yes, s.1.

BY MR. FARRIS:

0 Mx¢. Sobon, shcuid a particular vent ke uncov

would that tend -- would that vent tend Lo stav

BvALoveE::-E !

.

S mmde (M-
P P

because of the pressura. and that heaiayg the easiés

al

the steam tc take from the dzywell <o the webkwellD

A {(Viitness So0bon) I Zdon’t see hoew it

0 Wouldn't that be tha path of l2aeet realis:anl

the overnressurs in ths dryvwell?

A Yas, but the resaeson I have Allficul

that I don't see a way that yen can way fhat ons

two adiacent o e@ach other, can de thac.
G Should that happen -~ La&t's go back

How dcep underwatey is tha top row of ventseld

A Tvpically, 7-1/2 fest.
0 And your taste %o dave. uslug hE P

seonsnt or tha I-~degree segumant, siou thet you
wave o ba as deec. shall we sgay, 49 2 neRI

" g - de o S y Ju »
A 1Nat i8 C2XTecCu. Bus 1l2¢ v 3G,

-9
1 P4 g

4 ig.a
a2 34
Q LINe
- .'4
< ind
Cincdgn © )]
-

o >
RLreaq

-
Q
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I said, parametric tests, and we have teste down

to

submergences zs low as 2 feat, and hava QoL sgen any JVRaEESs.

Q But if vou saw the expecced 2-foot wave, in ocier

words . we could a2xpect thac the “op row of vents
covared by as little as 3 feet of water. Is th
k. Yese. This is post~LOCA, agoin.
Q Assuming vou had one vent, oOr & reriss
that were covered bv laps water because of a wave

depression than othar vente, weuld tha gteam tend

™

could ba

Lo - B
= corract?

more steam tead to pass through that pariisular vent or

series of vents than other wvents hut were covara

water?

-

A In that particuler tims of the ovem

.

1] n': .

The reason for that is: By that wima, you Lauve

pushed 2ll of the air in the drywell <o vhe pool,

now pura steam coming ince the SUPPression POl ad N

mechanism to caunse it to disp.ace. The otowm is

- '

right at the axit of the hovizonta. vant thvough a2 v,

ey

TR B T

You doen's have a mechauism o mOVE Gae ~raieX

out c¢f the way.
Q Lat's agssume that we haia an =W, o

SRV digcharges. wWould ther crea~e a2 canoranicd

A Phe indticl aiy gclepriigr pooiion oedulu ORUs £
3 LS T . -~ 2 ancd RSP .
doen ths LOCL. a loca..lced wave gelariilol.
Q And should that SFV diseiwsgs og Los.cvaad Thal O

P a——
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a LOCr avent?

In other words, ie it possibie tha 337V discrezge
could sat off wave generation and then ke imnedizzely
followed by a LOCA event?

A Ne. The reason for that is, unlike LOCA where
you have a large, large volume of air +hat is pushed inco
the suppression pocl, the safaelty relief valve dischargs line
i3 on the order of 60 or 70 cubic Teet, and thatw is a rela-
tively small amount and does not cause a large perceshagion

through thae pool even in the air-claaring sange.

G What if we had a series o tiirze, four, or Tive?
A They ars distributed around the superassisa 200l

hy sat points such that you do not nave a congregation i
local LOCA loading.

Q2 Thus you wouldrn't expect any wave gensra2:ziorn 22 &
result ¢f S8RV discharge?

A, No sicnificant wave generation: nothing in excson

of the 2 feet that I mentic =4 relative to LiXCA.

{Fausa.)

Q Mx. Sobon, whera waere the seismic 3iosh tc=to
conductad?
i They weras condugtad at 3cuchwes: Rseourdi,

» o T R ¥, & N .

93 whare is thab, sirs

- - B dis Mimas = o st o it DS &
N AL A8 ail W 2¥as & all e BUYE SndaT iy wieds
A Pa von Laor whan thans tast A s vy Sl
‘A LG VoOUu LNoW wihenl theda Calscs Ler:2 ONiuonag

— . ————
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A Not exactly, but I Lelieve it was 137!

) Lo you know what scale these tes s

= T 1
ntilizged?

A A 1/10th scale ~- excuse me, a 1/30¢h uecale,

Q Do you kiiow what cthe &rror band is ior Li0s8é casis?

A I ar not familiar with the céecail.

Q Cn page 30 of vcur testimony, vou <l

inadverient "uppar pool dume."” What would be the cousecuances

of an inadvertent uppsi peel duwn?

iz drained into the suppression pocli {of & Loung

qATCUES oNe

a The upper rool containg a voluma oF waosr thet

@it feat

sink purpose, ané the consequznces would “a o raise tue

alevation of the suppression pool LY an anounn
tae volume dumped.

Tysically., the increase is sueh that
inerease -~ it does nci incrsgacse wac nool lavel
you fAave & subadequenc Llowing of waker ovar

-

the dryweall.

Q Mr. Sobon, when vas the reul swell o

idantified?

A The term "pooi swail"” caue accui 24

- b 1 - 3 - - ¥ - e
icale tests that lad ko the escaolisnhasns ¢

de o ~ o s o PO G ” T8 T~

L0 s2 Ci2SCE WaYe Uil e@d 20 AV ai=Fas

" » - - - g - “ - . ~ o -~ ¥
L aflVve YO'1 2V0T L 8T Lasd Tale 1y
F e — -~y o % e VY vy

e - e .y s .
WS weiae de - SEBY S LOSNLn PV SRS SN BB B SRR e

i3, I hare noc.

cigsated ov

2 ; 9 LICS

-
g 20 £33
Ange she suali
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Qe Prior to this. have vou ever représented to the
NRC in any of vour meetings or correspondence with =hem =hat
CE ide. .fied all phencmena associated with pog=ulacad LOTN
and SRV discharge eventa?

A I was responsible for the generaticn of corres-
pondence which did that, yes.

2 Prior to 1971, 4id you d¢ that?

A No, sir.

Q Prior tou 1973, &id you éo tnhat?

A In Novembar of 1973 was when I bagan my associa-~
tiocn wis, .‘ark III teet procram.

Q Anéd at that tim. Oor shortly thorsafter, 4id you
ever represe.t to the NRC th2at GE had idenciflie? all loads
associated with Mark III containment?

A I am sure that I did, but I zcan't “hink »7 a
cpecific reference to that.

Q And since that time, have other loads cean
identified in tke Mark III containment?

A T would like %o call it “phancmena,” and ir you
want to call iz "loads," we have rofined louds €rom the
time that we have establishaeé that theroe are chr=e phaseg,
as I ecz2lled it earlier, toc the LOCA event -- gocall=ad "pocl

swell,"” where the air is pushed out of tha dirywell hraugl

-
<

he pool: the aigh-mass fiax steam condungation =lish we tav

LU

dubbed rsceatiy "steam condzalien

———— > -
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Q in your comelugion, your testimoavy on page 30, vou
indicate that sufficient information is known and docimentad
to permit the Applicant %o adecnately address in the contain-

ment design all phencmera asscciated with the pestulated TOCA
and anticipatad SRV events.

Is it a‘concern to you that vour testing, wi.ich
is ongoing, ‘"as I undarsgtand, micht turn up new phenomena

that haven't be-n ldentified?

A No.

Q Bven in light of vour experienc: vhich has turnad
up aew phenomena over the Jast three cr four years?

IS The phencmana wuas new or turned up, a3 you erilaed

it, in 1971=-1872. 3iaca that time s wenomen2 acs zeer in a

sense quantifying that phenomenon, and parvieularly wilh the

latest aspects of testing, not 26 much lLockipg at it
macnitude, but at its distribucion, we cea particiliarly vinh

regard to stceam condencation ralated loads, that Lioy suos

very localizad in nature beczusge the stoam vublle i3 o¢

on a given spct,.and wa concantrace, therefors, on the iotar
test information gathering devises, lostrumaatation Lo
quantify the distribution.

Q Mr. Sobon, about a yesr age, eppraxingizly, ~idn'
GE have a repcrtable dpficizas, as foo =3 muleicls 2

WEre CUatsraed?

discharge evants

- ——
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Q - Was that 2 phencmana that you warscr't aware of in
187472

A No, sir. "“1he event that was rercrted had to do
with not the rhenomena asscciated with relicf valve diecharge,
but with the anticipas:ced nuvmber of valwvss that would ce off
subsequent to an isclaticn event.

Q Mr, Guyct, on paga 2 of vour testiternv, *he
ceﬁtence immediately proceding vour lagal senclasdien, ia
othar words, the next to “ha last s:incencs ==

MR, GALLO: Would vou raghrase vour guartlien?
MR. FAPRIS: ‘es.
BY 4R, TARRIS:

Q The next to the last geantance ca vace 2 ¢f vaux
tzstimony, you state that certain loads hava bean “includasd
in the design, aither explicitly ac thav have beon identlfiad
for the design of structures, or Inplicitly as Szclyn 2axcin.®

Age you stating there that thare are comg loads
that haven't baen idencifiesd and veu are nandling “hen siuply
throuvh design marqgin?

A {(Viitnees Suyot] 7The examris == and L woule LI

o
n

state some oxinplse =~ the eplicic eiowdl: [ wo 1lspllified
in response tc Contention o, whars =i~ loans ors

suvrontly, specificarlly for tha sppilortison to 2 givwi susse
>4

AR exarple 52 an impleaii G Ay 1
previded there which world bz She reugtor zrassus vassal sl
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GE reactor pressure vesscl isc a standard presguvre vessel
design that is suppliesd to all utilitise that Luy the
General Electric NSSS system,
It has in it an original set of design parazmeters

which are not specific at the time to Black Fox Scatica.

As a result cf the design of the Black Fox Station, in

particular due to the interaction betwesn structurcs and the
goil specific load definiticn whieh is applicable to ieactor
vsesel has to be evaiuated against the original deslon hases
for the reactor pressure vessel skirts. In this instznce this
is termed impiicit desiagn.

Vie are in the process of genersriing the unigue
interface datz which will be used by Ceneral Eleceric o
compare against the capability of tre rzactor vessecl,

Mr. Gang can speak to that design precess.

R}

y loading cericeriz

Q In other werdés, you have definxé

{

even ia your implicit desicn?

A Yas.

1

Q Mr. Cuyot, on pace 3 of vour tegtimony, sreuifically

dealing with containment dynamic loads, you gtate thawu:

*pachnicel bases for the load definitions Jox
the Mark III containment are dJdizecvssed py AMr, Sooon in his
testimony."

T take it veun have zcogpred C27s lese celialtlions
~

-

2 opem ™
. -

and incerporated them iate your dezign?

— e ——— ——————_ - 2

P PP SS—

e ——



10
"
12
13
14
15
16
17
18

i9

21
22
23

24

——— . —— —— - ———— . W —— . i A - ——— e — —— —————

7616
A Yes,
Q You are aware, are you not, that these lcac
definitions have been changing over tne last sgwaral vears?

A The loads have been refired with regard to certain
loads over tha recent history, ves. That is the rezzon for
the most :écent update of Arpendix 3C.

Q As the architect-encinser responsitle for deeign
of the contz.nment structure, ar: you satisfied now tlac vou
have sufficicnt information, uzdated informatic:, &= L. able

to ccomplete your design?

A Certainly.
Q Are you satisfisd that there wcn't bz any scre
chances over the next twe or thre= y=zars that cculld irvalidate

your present design?
A Yes., There will Hs no changes to lcad pkencmzaa
that would invalidate ny == the confivured des.con.
There may be load refinemence which may recuire
moéifications, mizor modificatione, to thwe existing Sozi(ns;
but this is a2 normal per: of the éesign evoluaticn in cho

design process.

G Have you macde ary of veur ouwn calzsalezions of Che -
ragarding lcacé definiciens, Mr. Curoc, previded 2 ycn oy
GE?

A I have, or oy stoff have cerformad de=l.T
asgsassnents utilizing the General Klectric welOrmencon as,

- e
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We have performod some oI the load dafinicions proviaal bv

that recuire plant-uanique calgulations, such as the welw=ll

pressurization load at thie ICU floor,

It is dependent upon the staticon-unique desion

.

GE

parametars and in that instance wo have calculatad or zusuusd

that we do not exceed the referance plant envelopa 02 a
given parameter sc, yes, we have done cur own calcu’ ncicni,
Q By and large, Mr. Guyot, you acecept GE's load
definitions, don’t vou?
I Yes,
l Q Without any empirical dication on y7ouz paxty

A I have dene personally a roview of GL tagt datc

80 it is not ‘just on GE3 werds,
Q But you accept GE's test¢ date Zor anillng Lag

calculaticns?

A Mozt cartainly. It was dcnc in accoriancs wiah
quality assurance program undcy 10 CFR 50, Apwendii 1, and
this is sufficient justification ©o accept it ac vall i,

Q You ara sacisfied in 2ll your dealing with daanx
Slectric that they have preovided you adaguate ana Sliol
inforraticr’

A Poy the Blagh Foou: deckst, “=28. I s anly apssak
for the Black Fox cdockat,

v Have you read the Road Ronoril

l‘and conmpared it against the CE recouinended iload valuer,; oad

t

|
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I have read extractions of the Rueed Repor:.

Don't discuss any contents, but was revr reading

of the extractions hefore or afier the Atomic Safetv &

Licensing Board orderel it prcduced in connection wizh thase

hezrings?

A

My mading has been subsequisnt Lo thz ilssuance of

he neondisgclosure statement,

teste

A

question.

doneé in sccorxdance with tae requirsments “.a

£o.

A

Mr, Guvoi, do vou Xncw? 15 tha ZRV quenchar wag

in accordance witk 10 CFR Part 29, Apvendix 5?

I 40 not. The specific testing T «an't caswar that
Maybe Mr. Scbhoi can answer tne auescion,

{Witnass Sobon] The testing was not sssciiically

$ o il e d
&6 DB 348 TeLYNXNIES

Y 2 -

liowevar, Ganeral Elactric, befora wa utlilized tha

data, we satizfied ourselves as S0 its validityr .,

Y

Mr. Guyot, ia yvour testimouy, vou provide us

-with a chronoliogy of tha issuange oI the initarin conteinzant

load report Revision L, Raviagicon 2, NIDO=-11l3i4=00 prallninary.

et cetersz,

for

. e i SR
Can vou identify for us thz zubsiantive rsosons

. -4 oy oy o e ol o e 1 %% % von. Y Eped papn- A g5 .
tha revizcion betwean NERO=1lJi4«0C persliniansy <owp T 2
b ) .. - - T = - .
sion 2 ir tha prezant ithat wa hove toin
\ U] ispmags o Miseyon i) - . anmups 3 - oo Ba sngntes v VI wvp - gl
PO tWicnies: SUYT ol & QI PIOVILGS 0 oA P o o pn o S » &%
raasons for cie chronniagy of tho locuments, W28, I dinl.

o
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o Please Jo so.
A The preliminary document, in accerdance with

discussions with Mx. Sobon, was provided €5 the WRC stafl

L

early in -- let' me check tha date =-- Aumust 1lst, 1275, as
indicated on page 3 of my testimony ~- to allow the NRC staff
to begin a timely review cf the docwmeat.

Cn Anéust 29th, 1975, GE officially <ransmittad ic
tc the NRC staff, the amendment 37 to the GEESAR-223 suel
Island Safety Analysis Report, which presented the Sinal
version ~- the official GE versicn -- of the soma dccumenc to
the NRC staff.

This was indicated as Appendix 3-2. As staced on
gage 4, both these docunents addressed the load delinition
for the postulated loss of ccolant accident.

There were some differences Levwaan the docimanis
The preliminary version of the decument ia particular did ot
include in it the -- any werk relatec e the axgueachar or

the quencher safety relieve valve discharue davice.

'
o
W

It also improperly lccated the steaw ttancl Iz

RWCU compartments which Mr., Sobon spcke to zarliar Iin the

Mark III reference plant conricuraticn.

The firal version also corcactael nmany
typogrannical arrors and inconsisctencic: 2ruecentel Jju ths

ereliminary dccument.

s I further state i: nmy tesi’nmeonv, suksagient to

e S — e S ——

———— . - -

- ——— S+ ~ P <
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the £iling of amendment: 37, CE filed amendments 40 and 43

which updated th2 Apvendix 3-B, or the £inal wersion,

Thage subnittals easentially regncndald <o zome

NRC questions and provided the current atcachmen® * that ias

pragsented in Appendix 2-C reqarding the rascluticn of the

safety relief valve loadings.

In addition, at approdimately that voin: ia timas,

the tlack Fox project was neing docketed 2nd gelag <beough

NRC staif questicnz. And ve warg askad e comit o the

concainment load definicion report, or the ~- {0 provida oux

commitioent on the load definition.
This was fone in thes letzerx
staff *o0 B, E. Morphis of Public Sexvice in a

on page 4 of my teetimony. This lettsr wequired =iz 3lack

.

e

- N . -
cne NILU document

Fox docket tc use the preliminery veresicrn oFf

as the desian baeges for =zontaiment dynamic loadlines,
Az I further stace, this pralimina>y dcoaren:, for

reagsons cited before, 4id acl ccantain the ~emn]

current applicadle éa<e and informacicn.

information relacive to ether 6GF stardard nlunt offeriroes vhich

are not applicaiis vo RBlaax For.

In other words, GF o%favs n 3mallasy nd
‘

reactor vessel; and the refarzence oantalnmense #or ‘haee
plants are not eoniiguirad sindlarl]y s e3i=inei: B 7O

tyre modal.

lavgar raferencac

.o 0 —

& -
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Therefore, data relative to thece planis was
deleted, since it was not relsvant to the design of the Black
Fex Station.

The applicant then decided on, because of these
reasons, & more concise presentation in the 3lack Pox Station:
to prepare its own, and it was identified as 3C and submitted
to the staff in Amendment 8 of the Black FPcx  PoEk.

This Appendix IC was reviewed by the oceafr,
Questione wer2 issued by the staff to the Black Foir fockaet in
mid-'78. A subsequent addendum was presented in an cnsndment
to' the staff responding tc thasze questions.

About concurrent with this timing, Geuecal Electric
Company made available the interinm containment load €efin1tioﬁ
reports which are the current status of the GF load definition
program.

As I state on page 5, tha Public Service Ccmpany

£
e
B,
o
"

determined that the 2Black Pox station dockel: shonld consi
this more curreni data. And Amendasnt 14 to tba PETXL,
subnitted in the last moath, and than Apvendix 3C vaz upfaiasd
to its present state.

Q Mr. Guyct, had the NECO-11314-C8 prelimiazr-, nad
that not been revised, kased on what yeou knew now, wcull
there be design margins in 2all arezs of *he contaimac
stractura’” ‘

MR, GALILO: Do yvou undsrstand tha qusszticn

..
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I am going to cbject. The questicern iz so reneral

there are so manv loads inside containment frem so maay
phencmena that it is unfair to expect this witness

the question without getting mocre cpecifics.

MR. FARRIS: I will rephrage it,
BY MR. FARRIS:
¢ Mr. Guyot, had you only ¥ZDO-11314-0B presliminary

.

to go by, would thers be an absonce of

deeign merginz inscfar

'
)

as the locads we have been discussiny in relatisn to Cocatantion |

16 and 3 are concernad?
A (Witnecs Guvet) Thaev would generaliy ke incem-

plete as far as the refinement £ load dafinition,

Q Would the Black Fox design ke ~- woauld it b2 under-
designed based on what we know ncw, had it been desicncd in

accordance with NELO-11314-092

A That is a difficult questicn to answer, because 1%

looked differaent in the prelininary versien. It was not the

containment as configurad todav. i

Basically, to attempt to respond toc ycur question,

had we proceeded with tha prelimiszry version, w2 would

probably have -- and I an gpeculating -- we uvculd khave

nﬁ

designed to the containment to the ¢ what QE terms the

"ramshead relie? wvalve lcadingsz,” which zre nuch hisher taan
tke quenchar loadings.
The poo.. swell loada ould have recuirsi some

o
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modifications la thu area above 15 feet and belecw 13 fe

That would be two inctances that I can racall off the ton «

my head. But the kalance of those, the phancnena, a2r»

eassentially defined in the preliminary.

G So as a result of new infermation, vou do

to design for such savere loads? Is chat whac you ars

A In one instanca, the new infarxrration rrov

batter load definiticn, which means that we are Jecsigris.

nore realistic loads. In ¢the cther instance, ¢

swell icad was redefined to zarry higher “han =ha 3E

‘h
g
N
a3
e |
(

D

data indicatad. And in that ins+ance, nes

have been requirad, and we proceseded.

Acain, I ar specviating on hew T would heve

a deccument that was presente’ to me aftar the laci,

had more current informat‘on, and that irc difficult
¢ My point ig, Mr. Guyot, if ia two vozrs w

seen informaticn that would czuce a chance, ox couid
change in design, how can yeou b2 nzsured that in wwo
years ve von't =ze mora changes? Epacificrl
would not he akle to iz accommedated at Bliuc

A The basic angwer Lo that gusstica is TieT

: -~ . . . _a @ ow e g
not sean changes in lozd defiaiticn 'mich inwveliczts

s L8 3 % 3 ’ . ® 2
W, - R .% e B3 snes i did ey . e B Mgy s
orivinal contaiiment confi U Larion., Vo H@R RS =8 €L
& "oa - - - a s
lssear.ce o1 T L84 TETELDD the cornTieusation £
o 4 - aA ‘taswls TP - an o o - Y & v e L miem -
refaranced MarX IIZ conviimment i¢ nat 3 ATy Bosp: Kol s 4

-

Tetaw

7o
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Thers are some minor modificatione th=at may be

required, as I alluded to in mv testimony, as avan 2 ve: :lt

cf the more recent desi changezs, but

can ncrmally be accommedated with 2xisting design margins,

Q On foothot2 5, pase
that: “ICLR Revision 2 consists of a complete rmatatanont
cf the iniformation” in Rev 1, 4o wvou aean ii wverhatia

stata i+, or that it is a revision and it shances bas

inforxation?

A Both. It basizally rastatzss 2t wverbazim p some
iratances where the
reviged texts.

Q Are thszre =2nv »oriicus of ICIR 2av Z
unéerstand is the basiz for Appendiv 3C == i3z ehal ¢oorreae?

A The onurrent revision of
any portions that are cusraatl ssen
that are opea?

anv lead~definitions

-

A Not to my knowiedaa.

P ———

e ———

PSS ——
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Q Are there any load dofinitions that are currently
svbject to rnview?

A The only information that I am aware of in wue
document which is currently under reviaw would bz the
work presented in Attachment M to the Appendix 2C regarding
the phase relationship of safety relief valve bubblas.

Q On page § of your tectimony, subparagraph 2, Mr,

Guyot, you mentioned unique -design featuras of the Black Foxz

Station. hat other unique features other than the alevator

and utilization of lower dasion tumperatures and this sezvice

wvater system would impact upon lood definitions?
A These are cthe onlyv two featurez in the Block Fox
Staticn and are different Irom the GE raference containneant

plant which would have any potential influence on load

dzfinition.
Q §o you mean the word "irncluding” #“here co ba exciuzivg
A Yes, "Including® is used exclusivaly.

Now there are resuliant defects of addingy toe

glevrztor which do not significantly -~ that are evaluatad

as part of the elevator. In other wordas, the additicn of the

elavator adjuste the vent ares of the 'CU flogr aad, :herefora&

it is ~= thers ara influencez of che clevator in addiion
which I include in the elevatcr. DBut nons of tanse altaer
the reference vdark IIXI def:initicn load design basis. Ao I ¢

r o state in the testinony.
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commi tments with regard Lo certain -- the design of zartain
portions of the contaimment, to leave no doubt that we are
committed to the appropriate dasign procedures for containeont
dvnamic leads.

Q hat was the essence of the Steff's 2cucer:. that
prompted the questions?

Ry The pool swell loads wvhich ir, 3o0bon addregssd tais

inchas == 20 inches. And if vou have & ahtructars walcl, has
a least dimension of greatur <han 20 lacnes in the olsnk, ohe
prudant design pro.edure is to exgtend thah structure tLelovw
the surface of the suppression pool, SHo Lhat whon the
suppression pool swells, tha only leoad which the stricture
will experience will be a drag of the water passing 'Ly the
pool. It won't be a slapping ¢f the ligacsent, th: walcs agains?
the bottom of the structure.

The Black Fox structura design alrzady cocsumodaced
this at the time that ik was regussted, hut kuoa SUaTY vanied

precise statements thet this lg¢ what we wer: deinag,

Q Did you provide ther with that ctotanent?
A Yes, wa .4,
v or cage 7, Mr, Guyct, voun talk 2bout the alsvrarsx

J
)
-

-4

which has dean funstalled, cv wiich will he insiallaad

Black Fox contaianment. las ©ls 2levaior kean dsalsned Lo
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withstand below postulated posl swell?
A The elevator will rnot directly expericncs anv of

the loads resulting from the pool swell becauvse of the dasion

configuration of the elevator. As T further state in the
testimony, we have revised the botteom confisuration ol the
elevator to include a froth impingement shield which «ould
protect the elavator or any parts of the elevator £rca =ha
direct influencs of the pocl swell ioadz,

Therefore, I an’t say that the eievavor iu dasic

ag part of the loads bhecause we orovided 2 ghield Lo zZroteco,

Q Is the froth impingemant shiald a port of ths
elevator car itself?
A No. The frot: impingemsnt shield is zart 27 (lhe

floor system.

Q The elavator won't operate batween tha YOU Iloor
system?

A Ko, it will not.

0 Mr. Guyot, cn that cage I tiink Shat 7ou xav lLav

a correction that you: overiockad thers, The last sani:ni: o
the first full caragraph. It staris, "Therefora ti.z = lciui
of.”

Did you mean therefeore, the addition 2% ihe

P23 ies, vou are coxrxsot.
Q A+ the beztom of Shas pags you s5zates

e

n

&CyU

e ——————
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. "The use of 45 degrees Fahrenheit maximum design
water temperature in lieu of 100 deurees Tahrenheit as
previded in ICLR Rev, 2," et cetera, Didét you sta:a
e/ rlier that the maximum design temperature for Black Tox
would be 110 degrees Fahrenheit?

A I said ¢he suppression peol temperature would bhe
limited to 110 degrees. This water temperacure has o do
with the temperature of the water o cool tha system through
the secondary side of the RIlR heat exchangar, and is a separate
vater system than the suppression pool sysiem, This coals
the suppression pool in toa suppressicn peol cocoling mode.

[Pause. ]

Q Mr, Guyot, on pag2 10 of vour testlmory, ihe

footnote that continues from the preceding page, you s:atos
"The ‘effects of multiple vealve actuvations il

require either additional analvszg to Le rnerformed suagarding

the probability of event occurrence or,"” et cehera, et ceuera,
That first possibility, the ope I jast guocad,

does that in fact mean thal you would “iv to analyus the

problem away if the affects of muletiple valve actwations bend

to show a problem?

)
i

A That would be ona way to choracnarize it,

*hinX it can be expandad uson as bo what =— che =ype o

analyses I am talking abovt., The gafety rellst welve zctuztion
duriag the air-clearing vhese charges an all hubole in:c wha

——

SN —

——— -



22=~6ar

W w

£y

N O w

10

i2

13

14

15

16

17

18

19

]

1

& B B B

e — -

— -

7630

pool which from one effect or another causes the Lubble o
oscillate in the pool.

The oscillation of the bubble ian the pnel than
imparts loads to the bcundary structures. There == 3 bublle
forms in the pool at each quenchar, and there arze 12 queanchers
isolated around the circumference oi the drywell,

The bubble frevuancy and the characteristics of
sach of these quencher bubbles is scmewiat of a sandou aitua-
tion. There are certain parameters with regard wo Tie H o Hoie

bl

. va.Ll7e

itself which ars different svery time a safety zal
odes 2ff, the Lwo most sicuiiicant being ihe tiwe that it =ake
the bubble to arrive within the pocl, and then tha freqiency
a2t which the bubble oscillates in the pool water, oxr Jr.ing
the early stages. In early 1976, when Apvendix 3L, o7 pslor

to Appendix 3C being assembled, the current reguirsnuant oFf

the Scaff was that the bubblaes are deemed te arxive in %
pool because of the infinite possibilities and the 1l.uk of
data of multiple valve evenis, that the Coafl ag that tive
requested tiiat the Applicants considox that whe bulblus 2mrive

in the pool pracisely at the sawe time, such thac c.o Zed

-~

the time historv occurs at the same time, aund

to that, that tne bubbles cagcillate ia phase.

ehen, ia adfition

—

A ————— . 4 S S A SO A - S
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3 . (Continuing) 4<his nrcduces ths most ssvare loadiag
on structures; since each bubkble is an independart sality.

statistical correlations carp be drawn as o Zuble Ireguancy

g

for each bubble, and this is prarcented in Atctaciman® 1
Appendix 3C,

The type cof assessment I am talking akcout is a
probability assessment to determirs what is *he orobadillity
of the bubbles from a mltiple walve evant woull arrcirs in
the pool with thelir frequencies such that they would 1line up
at & ~- greater than 11 Lertz, notwithstandinv nov thay sz
going to arrive in the pocl at the sime timz.

Earl§ work that I have done cr this
that the probabilities of all of tas DBudbles arrziviag ‘n
the pocol for the 19-valve ever*t ia scmething can the exder of
10-26' considering that they would all arrsive 2c the peol 1.
frequencies greater than I am already desicaize “g. (ble
level, this order c¢f magritude of purchability,

less than the 10’5, 10-7 proebabilities for ewventsr ¢ Le

categorized as the dssign conslidasraticn.

the work is sufficient that 7 feel thag it could bo rhown
that the need te degiqn for <he exnanxdsl IZrvecuengy oa Lakbiss
is 2e rerote that rmultiplsz valves woeuld axrlv : xeh &
high fracuency. it 48 so 2:wqte chat ¢ reald Pogls

te be censicared. And this iz not an srdinaXry CLICUNLIZANCS

——

—————— —

L e ma . ——
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1 o Were you present at thece hearings wien M, Tha
of the staff “astiffsd to the probabilities of craeater than

10~3 and 10“6, that they were neanincless se far as he was

™

& W

concerned, statisticallv?

A I was not prassanc.

6 0 Do you find a probabilicy of 10 wh have any
7 real meaning as far as propapiiltiss f0?

3 b T think it 45 indicative i the Zact hat iF 4
a multipie valve evant occurs, btihai thas Durble {recasaci
10 goine tc be grouped around a cartaln cnaracteristic Tretis
11 “ and they are not going to exitenl e
12 frequency bariz as indicutad.

i3 (" assuming that the hubblas do oscillace 1o onhas
14 are they close encugh ia phase o zzues suagesn etouws 24081
1% % tional lceding definitions? Your second alecamatiye
16 appears to beé an avaluation of structurnl periomaenco.
17 that correat?

i8 A Ye&s.

19 @ And EFinally. &s s last vesori, nodifigscica =2
20 design of tha containmont vasssl?

21 A That 18 a potantics, y98. The® is & odeny®

22 podifization. The moadificssios would be a2 T w9 &9 7

23 limitad €0 sichasr relocation of = 2
T R —— -y -2 - st 3
24 LA--—...O' - - [ - XS MrPas - AA S " P S -
- - - ]
25 the axcarior of he vasgal

. ————— ————

. ———— .+ . ol e

* ———— B -t
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1 This is not what I would classify, as thne gtaff

n

concurs, a portable desiyn modifica:ion.

Q0 This is your opinicn, that this cculd he nada at

— e .

¢ 3

s W

any time, including aftexr operation?

! \

s Most certainly.

Q The last sentence oif that feocnoce, you state,

7 Mr. Guyct, "Additional marcin is deemed prucent in owder o

8 acconmodate the potential lcocads from the lruzernccion ol the

9 | vent clearing and chugging loads with the SRV actustion ;cada.}

10 Are those conbined by ERE3T Gr absoluie suma?
11 A The methced of load cembination cu tihe welr voll s Js

|
i2 coma’tted to by the applicant for cthe d2a3icn ¢f struciures would

be z2hsolute sumsz, !

» i3 |

14 Q In Part 2 of vour testimeny oa puge L1, MNr. Guve:. |
15 you state, in the middle o the last sentence of the ’irat }
{
16 paragraph: "y testimony ccoucerning Contantion 1 documants {
0

the establisned load criteria for 3lack Ton Statlior rucording
17

18 the pool swell phencmenon.” ‘

Do you mean that you state what your I2gp 62

- 20 as an architect engineer is to the lcads which have boeon }

identified by HMr. Sobon or GET

!

2 A i 2m stating, as & prirncizal narety to <he ;

( 25 ereparation of Appendix 3C, that I cde*armined tie T0 Tuodm i
24 nendations are ggplioenle o o éesign oF Black Fom 3taviesn, E

' and thexeby repovied guch deciszicns te the HPC =taif aud ‘
25 |

‘




i
23-4 jwb
|

1 established these as loadings for deaiom. |

n

v You don't mean to say that your testimonv
astablishes the load definitions?
A No.

a Mr. Guyot, on page 12 of yvour testimony, the

@ w»m A W

first full paragraph, the bottom paragwanh, vou nake

raference to certain figuree -~ specificallyr, figures 4.9,

~

R U p————

14,13, 14.15, and 14.14a of Appendix 3C-Revizcsd.

9 Can you give us the page numbsr for these figuies

10 in 3C?

- ———— e — -

11 A They are vrobably found in the == thora avrs <wo
12 parte to Appendix 3C, Pari 1 and Part 2. If vou .r2 looking

13 at Appendix 3C as it was presented to vou only in ‘menduent

————  ——— A —— —

14 14, Part 2 was not modified., It remaine unchangsad frem the
15 last amendment, and theyv exiat in the nrelimirarey gafocy

16 analysis report.

17 The portions of Appendiix 2C «hn4 vou recsied
8 only cdealt willi a restatement of Pars 1 of “muerdix 3C.
19 Q Mr. Guvot, on page 14 of your togtimony . wev begin

20 the first full paragraph with the words, "o mypizal svecl

" beanms”., How did you select those  Dhoass g7 “svniecal’?

A It was by inspectiscy. I az«ed nv doticrar to
pick <= I asked a partionlar dazigner “o niak two srzel bezas,
one at the lover platfonn levael, and ave ad he HIT laval,

at the lower platform lavel, we no:mulle have a3 d-=icot wide

& B 8 B

O A A i <. gl i el
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1 platform, and we have a serizz of ~andaliever beans cha:k

extend from the drywall ehit arsa 4-foots long, and ehe Lhade

S S —————

and siza is characteristic 2.1 the way arennd the dmvwel)

A WN

And he, without Inowledye o wihat I wag coling (o

|
use with that Inowledgs, what hi2 was ceing to are shaw For. with

' We salected = asteal heam out in 2 ww=atiae

A
.

~

the HCU floor we went through a3 slnilar gelsetioy pooce:s, ‘
:
|

8 whore it will experience the full immact of the froth Lopinge- |

9 ment loads, which is rapresencative of gll of the migel as

|
10 that elevation. l
11 ﬁL o These ctwo stusl beang vould prasent tha orre |
‘
'

12 gennaetric surface to Lha nool sw2ll Joal zs de ollexr pgtazl

. 13 Leans?
{
!

14 A They would presanc aimilay - i A= B T r
1= as %o say ~- I gay tihat thaey ape perrageniytliva. Tha g ad2sia |
!

16 Srocadure is the same; the sctuel csinouilation of Rl LTS LY

17 in the baam would changy SHecsaves of the Leavw's larel , or
- 18 its size, o the lcads =~ the extarnal low :
19 sucerisnces. |
-y 20 Hovevar, i{he meccir of saiss o . '

Muweydw Ehas T o (‘"4'" g~ Ao pooate Y ' . - -
21 Masgidl wWidt & Pe L 2%¢ Na - s
.
2 ! A Pt i : T T -
22 2. a8 J2QMT 1 THhC 2 SSuUsg.,
P Boan “Aeuch oa 5 & - o A »

¥
5
5
L
&
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4
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i
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I)'
B
e

-
(%]
’

.
o

'

iy
v

fa

.




e

23-6 jwhb

® N O o S W

10

1

12

13

14

15

16

17

18

19

21

R

&

23

——— e —— s —— — B . —— L S .

636

For each of the heams, that weuld be the west
critical stress conditicn for each team. Thev vare ovaluacad
againat a number of loading cormbinaticns. This would Le ths
worst loading combinaticn for gach baan.

Q The last sentence on page 14, you indicste that
these margins that you refer =o in your testimouy "were
estinlished considerine the d nanmie response ol rhe structurcus
by combining" certain loacs. And car of Ehoge lowds Lo ko
structural feedback effects of IRV axtuntian.

A Yes.

G Row many SRVs did you posiulate peins :aivrutec?

A It depends on the isadine comiracicn. R Ll5) ALk &4
3C sets forth the critaria ragarding how = wish TeTiid =0
how many safaty relief valvee acruzkte with che varicls
phencmena.

On an operating basis where no TACA sonll L&
considered, and only a seiamic avent may Se considerod. we
would take any combination of safety reliefl valver. Darineg
the LCCA event which is of intaerast to this plec: of neati~
moay, only & single valre would be gssuamed o ccoux itk the

LOCF\ .

TS

S—

- —

o — v ——
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CHYAIRMAN WOLFE: We will recess antil 3:30.

[Racess, ]

CHAIRMAN YIOLFE: Mr, Farxis?

BY MR, PFARRIS:

Q Mr, Thurman.

A {(Witness Thurman! Yes, sir,

Q On page 5 of your testimony, footnote continved
from the preceding page, in particular suwbparagraph 2 of “nav
footnote, you mencioned thav the nature of the desiin puocess,
mechanical ccmponants, it will allcow the mechanical cauronencs
to meet all apolicable design loade such as those outlined in
Appendix 3C Revised,

Now in the event theie ave some chungesr rz ired,
have vou concidered the interface Leitween the contaimwent
structure and the mechanical ccanonsats asr & resul: of any
changes that may he required?

A Yes, You mean if there were chaunges TeCuirul "o
the structural desion?

e No. Tus wechanical compenents. L assuwe, ase goling

to be secured to the containmuent gtructure in sone vays

A Yes, some of them will be.
J How would a tvpical ccocmoonent s zeQuied?
A Tha majority of ovy piuving i9 agtmally Lol auiazhed

to the containment., It gouos through ballowrs penatracion,

which means there is =0 lecad trassmitted to the conlainment

TP —
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v.snel.. There ara several pipes which are attached. Ue have
the emergency core ccoling system suction otrainers, which
are welded tc penetrations which attach to the containuant
vesoel,

Q How about. the platforms? Are those consideved
components, or wechanical components, or part of the sctructure?

A That 1s considered pact of the scructure.

Q Mr, Guyot, how ave placforms cornecced to wie
containment structure?

A [(Witness Cuyot] Platforms are connectad Lo, and I
will categorize them, the containment st:uctu;es in two
fashions:

The com zction to the drywell is a rigid structural
connection on the (ontainment vessel., We have what is called a
Lbean C connection where the containmert vessel is free %o
move relative to the platform framing and tha drvwell, o we
have two categories of connections, devending upur whiok
structure you atcach to.

Q The connectors, whether ji¢ L2 rigid beams oxr whate
ever, have they been Jesignad to accommodate the loads chas
ara likely to be experienced becayise of the nool 3?elie

A Jee. When I gave the axauple of the Neans the=
desiun strees Includad the corncoeions,

0 Mr. Thumman, whav i the maxirw, losd in poands

per square inch trhat ave postulatced for any agcnanical

O g ——— e —— o
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zomp- .ent within the coantainment as a result of pool swell?

A {(Wictness Thurmar] Maximum load, von mean externzl
load?

Q Yes.

A 60 psl for piping.

Q Mr. Guyot, how about for platform?

A [Viitness Guyot] 115 psi.

Q Are there aany structures oy conponents, meciaanilcal
components, that would experience a loading somevhare Cetvacn
two ranges?

A In the transition zone, ou couird conceivadly
locate a structure that would be less than 115, but grsater
than 60, which the pipe might see. The ansuer ig no,

Q Mr. Gang, page 1 of vour =escimony, you Lndicats

that the HCU floor is approximetaiy ons foot thick.

A [Witness Gang] Yes,

Q You don't mean it is one rfoot thick throughoun?

? vhe concrete portion upon vihich ne hydranlic
~wext nits sit is approximately one fou. Lhick, acooreliy

to vy comsuitacion with tihe archiiect=engireer, who is
rasponsible for the design of thac f{loor,

C That is the porcion that is directly apoa wiien
the 1ICU un;ts giv?

A yes,

Q © But portions of the HCU flecor ¢r- net selic

I



ard

10

i

12

13

14

16

17

18

19

20

21

N

]

N

25

7€4C

concrete?

A There are portions which are . rating.

Q Are those portions considerad the vent areas?

A Yes, sir.

Q Is credit taksn for any portion whiocn is grating as
a vent area?

A [Witness Guyot] Yes. The arating ares
are the principal vent areas,

Q Mr. Gang, you indicate on page 2 of vour testimony,

about. the middle of the page, elightly below ths mid’les, that
the nagnitude of thiz load =« arnd I assume vou are refarring to
the “oad on the bettom of the HUU floor -~ has been computed
by the plant designer in lLis plant-unigue dvnamic analvysis,

Is this a case, Mr., Cang, whare GE hzr not >rovidad
th ‘ocad definitions?

. [Witness CGang] No. Maybe I can elarifyv. e
provide the pocl swell load definitions, and thzn the dasigner
uses those definitions to create & time historv and calcuw ate
the result of load on the lICU floor, the design €er which he is
responsible.

Q llave you been provided with such c=leulationas by
the plant desicner?

A I have discuszed it with one of My, Gworls otn7F,
and he provicded mewith & set of calcnlations, ves.

Q HHave vou reviewed those calculations?
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1 A I have reviswad the resuls, I &ign’

’ 2 || basic ecalculations, no, sir.

. . - -7 1 4t~ -~ & o n o = e 3. Pp— §
3 ¥ Do you recallthe reaulits of thoss ezloculations? i
t
- - s Al - o 1y - - - - !
( \ 4 A Yes, It indicatad that the axpecsted loed for froth

6 || excuse me ~= would be akout 2.9 Gs.

t
O

7 % Q And how nuch of that load would be “ransmizted

x 8 {{ the lCU loads themselves?

————

9 & The calculation is what iz Cransadtoad,
10 ¢ That iec what is transritted?

11 A Yes=, sir.

i2 Q You indicate in the las® sentance thet roas into i
13 || Pag= 3, Mr. Gang, that:

14 "GE has specified that stiuctural szam: Da
15 provided to increaze rigidity of the ICU.”

L) ! - 1T - - L o 7 s Ceey St - : Live \ Lo
16 » 318 CRILCAULATIONS tfia: Yau BaVE PecCslvVED e AR B

17 Guyot assume that thesse zczucturel Deans havs oo WSilds
12 A Thoge structural Haamg arc ot & part oI e floer,

10 Thay are an added == thev ara a raquirsd addss ke =hig nodvanlie

20 control unit module Li3¢lf thot site cn the flosx.
. . {
21 Q Butc the bLHeam itself ig ot bt 25 W FI
i
3onlv?
22 e -y
o fa Thaz is corract,
\\
e 24 !

- -
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Q The load would hava to be “ransmitted thrcudh
these beams, would it not, Lo affect the ICUs?

A No, the module rests upon the flcor that «peric
the load from f£froth impingemant. That load is then “ranumit
to the module through the bottom 0Z the module

& In other words, it would be the k2am which is at
the bottom of the moduls?

A The beam which is at th2 base of t floor. The
walking surface, if one may zo define it, on the tod ol the
floor is at elevation 22 fasc 2 inchea, Bslow cthait, there
is a l-foot-t@ick concereta flooyr. Supporting the concretae
floor, then, are stesl baams of approxinzcely Z-fooc dupth,
making the bottom of the bzams, say, an elavation of 12°27,

Q Are those tae heams you are tzlking about iz that

sentencer
A Mo, sir.
Q Then the beams you are talkilg adouv, wil. thay

receive approximatelv the 4C lcad fron pool aswesll?

A As they are a parc of the hvdiraul onsral vnit,
chey would receive that same load, ves.

Q Do yvou kanw whether or acit Public Sarvice iz
conmicted to utilize such Leamcs?

A Tt is a_recuirement of Ganeral Blet'wle. It e
in cur design apecification tix ert 2% ouxr dasiy

ragquiremant.

SNCA3
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0 liave vou verifisd that the Black Pox dasinn

incorporatas vour specilicetlions?

A No.

Q. Mr. Cuvot, doea the Black Fox structurali coentala-
ment design incorporate the beams for The [ICU Zlocr
that Mr. Gang makes referance (o?

MR, SHON: Mr. Parris, tie questicn yon juct askad
referred to "beams in the HCU floor,"” ard I choughe iz bDeams
we were ta_king about a inoment ago wera iu the avdranlic
control units themsalves for rigidity. Wnich onss 4Ailu veou

mean?

MR. PARRIS: I mean the caes that form -~ izt tis

hydraulic unitcs sit on. We got ofi the track

a8 L1iC0r.

Mr. Gang started talking abou= the cass undar

Thosa are not the ones I was focusing on.

WITHNESS GUYOT: Mav T hava the cuestion rarcad,
please?
(The repozrtar read from the record as raguas:2d.)

WITNESS CUYOYT: 1T dorn't know pevsonally. ao.

Mv understanding is the Dbeams were addea to the aCU moduls €0
increasze its characteristic frasuerncy.
BY MR. PARZIS:
2 Added b who?
A Aitncss Guyot Gansrel Eleckric
[+ wWitlhiin their sccpe of surply?

[ ——— SR

e - - ————
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A I am not incimately familiar with the
that happened between 4r. Gang and my encineer, I
determine this.

o Mr. Gang, does your conclusion that the BCU sould

be degigned to withstand the hydrodynamic forces of a

hign

vertical water swell, does that depend upon the preszzncae 2fFf

the beams that yon are talking abont, the structurzl rzams?

A (Wicnees Gang) Would vou csay that agsair, <107

-

Q On page 3

)

of your testimony, vou conecluds that the
HCU is therefore designed to withstand the hvarodvramio
forces cf a high vertical water zwell which results frim a
postulated design basis accident.

Is that conecluszion dependant upon the presanne of
the structural beams ©n increase the wigidiky of the HIU?
inciresase thsa

A The structural heans were added to

rigidity. However, the previous moda. of thae hydrzulic

contrcl unit for the BWR-4s and -5z, with a emallay 13
had been testad up Zo a load thar ig much larger thapr thal
wnich would be extected for froth iwpingenentz,

The structurzl stiffeners wvere addad to change

the natural freaquency of thne nvdraullc contenl vmit,

A {t1Iitness Guvot) T would i1ize o suvand 21 <oa
discussion, ‘just for a meient, on ©h2 ~wuiremens £2r ths
additicon of structural steel. IT it s withia <he wtiliisy's
requirement, there is an ongoeing control Iinterfac: prosess

v resv oy -
ARASARE 1 :

H
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that is in effect on the vreojacec whers General ZBlectric

Cempany establishes. through dccumentation, any interface

- e

requirements and transmits those to the AF -- in this case,

Black and Veech.

b § 4 does remuire additional support 2t the

HC modules, or characteristic floor freguency at the HCU

modulass to accommodate their modules, thie would be trans-

mitted to us in a contrcllec fasiion.

So even if I do aot have current knowla

the change has been Ilncorporated on Black Fox, 1f it I3
required there is a controlled proccss wharshv th~ chnacc
will be incorperated.

i can make +the statement tha<:, with e dascrin-

tion provided by Mr. Gang, that change can Le incarporated.
) Since this is vour first nuclear nower »lant.

Mr. Guvot, vou have never had any vrior emxperiance wiih this

econtrnl process, have you?

A This control crocass is not any different =han the

contrel is -~ not sionificantly any diffarent then che

control process we apply oa all powar oiaticn dasisns,

0 You s%y, GE provides the naceesary intarisca
information vou neel %o nake intariacs? I3 Shat odrrare?

A That is correat,

Qo And 1f thay neqlect 20 A0 that, TWwen che Lntalla

is not made? Is =hint correa

o\-~




A, I they waere %o neqiact to J¢ that, the intarliacs
may go unaccounted for, but that is noet iizely asnsideris

‘ha cuality control zrograms instigated wishin saeh orgaaiza-

17

18

1S

M

i

4

&

Q Is this the first time that rou ware malda aware oF
sny specifications of GE for scme addicional deams i connso-~

ion with the HCY anits®

A In this carticular nroblem, T am not aermalls
isvelved in this level of detail, nc.

Q Mr. Gang, vou indicate on »age I of your tTasiimoly
that the earlier HCUg have been tezted Lo 2 gariiia saishae
cavabiiity. Aaxd ther wou state, "It is 2mtrexted by o
reinforced structurzl zapahility cf the dosign will 3=
least 18 g's". Do you intand to teat th: new Zazign?

A (Witness Szang) I don’'t linow &7 & fast Lo fox
the parcicular BWR-C mciel, is intended or if ths ~= U2 chat
particular raramecer. T lonked at itha IA-~i &zd =5 ;

that had been tesizad, and

gt a i . LS
with the acoitionice SLlrls

frequency. The ualt i:
to about 185 pounds,

o el _
Aad if vou

- o - 2

2atl4aBl UNLC RS & O
s34 3 1 pep @ - 5 .

CADBOLIACY CS 4 ¢ S

- » Ayt e T -

- Sl Unhe e o epes

B

%
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unit would be at least that nuach under similar conditionz.
e Mr. Gang, does GE furnish ths main

valves? And are those valves found within the steem &

MR. GALLC: Obiection. The question is Iirrcliavant
to Contention 3, which concerns the impact of pool swell load

abcve the present pool.

MR. FARQIS: 3Sceam tannels have Leen tegtifizd o
be in and above the zvppress.soa Locl, rassing batrser th

drywell anrnd thv: concainmant.
(Board confarzing.)
overr=uled. We i

CHAIRMAN WOLFE: Obljecvion

hezr the answer.

“ap

WITNESSS GANG: One I3 L1 &S
the other is outside conieinment.
’
at is: Are they aflected by pool swell
affected by pool swall.
BY

MR. FARRIS:

W) Thev are in tie steam tumnzl, 2.2
A \2ALE
anpular spac: aheve

nir

*13

egquioment othaw

m - b | 2 amFla 3 Py, & S v
ind tunnegl i3 sCl.C JEeI Sl LHaoLa

in guagrl »ipss.

’ : 1 on p -
vipes to protmet against The POCL SWIl: LapeC Pt T
of tha nain steam Line IZsolation walies =& o Tk .

- 4 ] * 9 2 . i i
pountad o3 the Jdrywell, dust 28 the antronen SO =ik o0
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tunnel. The other is just cutaide the centainment boundary,
and the steam tunnel, batween the containmenc and the turbine
building.

0 Does the interior MSIV contain anvy load throuah

the tunnel as a result of pool swall?

- —— i i

- — —— .
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A {iitness Guyot] The only result which woulé occcur
would be a faedback type result. In other words, the main
steam line is anchored off the reactor pressure vessel itself,
and the biological shield wall which is not at all attached
to the drywell, the steam tuanel, or the vessel.
The other anchorage point is to the shisld building
which is also, because of its cenfiguration, nct attachzd to
the drywell steam or ceontaimuent vessel, Tharafore. aay

influence of pcol swell would be limited %o fzedback zarly

assessnent that we had ccoanducted one or two veazs age, regardiag

feedback efiects of the 2ss'metric peol swel »or mool sell
loads indicated that they are necliigihle.

Q Can you quantify a load that an MC." would sustrin
as a result cf feedback?

A &s I recall, it was in the hundreds of €Cs. It is

significantly less than 1 par-ent G or 1/100th of a G,

'

Q Do you know where that information miciic b=
documented, Mr. Guyot?

A The infcrmation iz nct documented at chis L.ina,
It would be a final statement. The resulis’; the revizy tihat
wae done, was to deteraine wvhether it neade Lo be consliared

in preliminary design., The resuli i& no, It is not significanc

with regard to prelicuipary Jesii™.

vt o —————

P N—
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witresses,

Q

in answer to one of Mr. Fa
guenchers were being supplied by ths Cen:

undexr contract to Black &

A

contract to Public Sarvicse

Q

A We are acting sclaly az a vendor 0? harivare ip this
particular instance. We ars authorizaed by the designer to
sell a specific design and tlhat is all, Ve arge uot e deg arer
of the hardwarc, and w2 cannot make zhanoes Lo it feox ihai
reason., There is not a GE interfacs with this typs ol
equipment physically in its surrow.ilinga.

That is to say, the suppoxt uncn wvhich Lt ce !

ror the piping which is attached to it is wilthin CZ's sc LS
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Mr. Chairran.

CIAIRNAL

IADTON

REDIRECT i

EXEATR

8Y MR, GALLO:

Mr. Cang, do I undersiand vour prsvicus :csstimony

rris' questions that the SV

aral Elsctric Company

Veatch? Lz & rrect?

- 2 —
e

{(Witness Ganc] Thavy

w3rE

Company cf£ Cklahoma.
Cap vou exrlain why

veu do not conssder tic gi...berﬂ

GE scope of supplv?

s = 1 PR 3 a3 - -
is a singular ilL:sm that a2lt3s out in & pcol an i
- 3 $ % - -y bo Ty B - o om 2 d - - - ’
Tlectric harpens to be the vendor == LoITigildn, i
!
:
choser for thia itam of aquipmenc, i
|
1
~ r £ un ) . .; - ¢ S— s
%2 iw \2S .!:  bEet prige ot U] < b te . e ‘
- $ % : e ol - .\--. . -~ H -
furnishes sznathipg porsuant to o charactex_.zatius



ar3

10

11

12

i3

14

15

16

17

18

19

20

21

22

24

.y - -

LRV BN

scope of supply?

A GE's scop: of supply is usaed to dencte items +that

are supplied as part of the nuclear 3¢e:m supply gyeiten €2
include all egquipment and services for that nuclear staam
system.

Q Is GE the desligner o0f those itzns?

N We are the desioney or the speciliszr of the oric

for the desion.

Q Would I be correct, then, “hat unier ¢hat dist.n
you testified to that quencheyrs are cconsidared thon wichia
tha Applicants' scopz of supply &s you uadavsitand ic?

5 Yes. And we ars teroly supplilviay them,

cyawnany i

.

[
- a4

netion

e Mr., Sodbon, in answer o = numwer 0f guestions o7

Mr. Farris, he asked vou whethar or aot various lcads cham

over time, I beliave from 1371, '72, to the sresesnt,
1T helisve in suswesr Lo thozme guasstions vou wuad
the term that the loads weare ralinsd walbiaeI Thtn enapdud.
thre a distiaction in yvour mind belwasn Lhe o ter 32
A {Witpesa Soboal] Thz distinction Y was w22in: &
that tine was relative to the idcencilflicatlon OF azw 1Qzls

opposed to changs or revisadjaszs you stated irn our e

theve is no diffzresace.

Q Xy, Soo0n, would you #X20g7; AL I wadsigiond
“in % N » 1 S an - em w - - 7
Sc.-nl Wiy e tha At% Jcals taat (S 3. e 2K LR : 3

that corxrecti?

L)

)

- A v ————— ——
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ard

1 A That is correct. .
2 Q And in view of that ztate of glat festing, I

3 || believe your conclusion on cage 30 of wvour tastimoay indigated
4 || you thought that there was still sufficient inormeticr avallabll
5 || so that the Black PFecx Hari III cénte;nnent could be adeguatelr
6 dasigned to accommoéate the loads '.s defined by C&; is that

7 || correct?

8 A Yas,

9 G Can vou sxplain why that is the case in viaw of

10 || the incomplete nature of part of thet rosearch rragrae’d

1 A As I trisd to explain ia earlicr testixmony, the

12 || rezseen that I have for sayiag chat is"based uvpon tha frxct Ghaut
13 || 7hat ve are looking for in the remecining teste is eifsczg tiac

14 || will wmitigats load definition and since ws have no &y C

w
o
i
"
&
~
(9

15 quantify the amcunt of that mitigatica, ve o

16 conservative approach of using a2 bounding orne.

asis for your confilsnce that thasz

o

17 Q what ig tne
18 lcade are ina2ed beuafing?
19 A By nature of the fact that we ars for cach ilocatlcn

20 assuming the worst lcad par appiicetizn, and we are zs:iauing

21 zhat that load then, for 2aca lacatior, ie iz prase wien iz

22 other locations, %We have cbserved witninm L{ha Mark IIU o

23 crogram thet the phancaena associated »areicularly wii. oot
24 condensacior is rathar raadon, axitzemely waadom La Lol

20 amplituds acd Zraguency.

II




arh

10

i1

1<

13

14

15

16

17

18

N

8 B B B

I

I

7653
That, in itself, leads us to believe that the

relationship of one vent to another will not be in vhase.

Ve have also informatlion from ;tber testings,
though it be in a different geometry, that supports that
belief,

In other words, we ars geseing that there is some
slight phase ghifting in the various nasnomena from vert to
vent, and there would there’ore he a mitigation effect. Dut
since that other testiny is not in the Mark TII coaliviration,
it is not suitable for identifyianc a ssecific arount or

quantification, if you want to call it. for mitigating eifsc:.

Q One question of clarification, ir. Sohaon:
What phenciena are we testlny fo conpesticn with

the 1/9 sc=zi. teat?
A The enphasis is un the steaw concensation vhess
whick ic breoken into twe portions: +the condeneaticn

oscillation and the lower mezs flux chugeoing.

Q Has the testing besn complaued con the rool swell
phencmnena?
A Testing relative to peccl swell and loa’s from

inpact las been completed.

Q Has the tezting ieen compleatad foxr wanl claaviag”
A Yas,
Q Can you tell me whether the czcting has Zean

completed for chugging?

——————

L ————— - — - A i S S I s S e - —. . "+~

G G - - A —
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from the full scals test nrogram aud apelying

e e o’ b

- s Ao - - e = o f sl fo oy 4 An Sl
naturs, it is a matter of aow guantifying the wmitic

»

effsct as copposed ©0 crying to éstablish whaz the

b

maxinum chug ought o look liks,
<

>3 . o : - p S - o
¢ 3 AL PPN e et 1o e Lot o, S
W e GUEVOT, glVEen TNe rLaly TUIaT a8 i,

testing nhas not bzen coanlztad with reszpsc: =0

.

condensation of loads, her do you know wasthaz
prelininary desigrn can acccuunpdate “ia odtcome

taste?

2 4 = " Ve mn - 7 T - - 4 L .
A [Wiitness “uwot] 43 dndicniad by !z,
we have evelry raason to salliave Lol the outao

- . : - 1 - P Ta - - . - -
ve are Jesigning o the nost o gorvativa Daicd
8 S a s e s - -~ - - 3 - s beds e
icentifiazé loeds. 50 we dorn'c se2 that =The .1
ML § .
incresisa such thes I wouls WEve 0 nska g4sh 2

- s oo
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.of full-scale vent

0 . Can vou a2xplain why that is the case. Mr., Guyvot’?

A At the time that the confensatica logeads were

)

o

re amplitulie of

fote

salected fcor +he Black To tat

Al
[0}

CL,

wag, as an examplie for the ceontaimment vessel, was judoed to
be plus or minus 2 pei. 3and the time history effsct was not

specifically specified.
So the Black Fox containwment
in its currert confilqurzticn, 2 wmost sever:z tims b

The more recant redefinition ©f "con

oscillation loads”" has ind

and a decaying amplitude ané ihe frequansy hand of toe tine
history is lcwer, and it ig a changing Iraguengy H3nd -~
which means that the lead Zefinition tha%t is cuxrzacly Speci~

fied is less severe

0 And whav
you referred to set

A Appendix

- L
& J.:t.‘ [ 4

¢ In what document W&s

L The oid

s
el

2C at about aAmendment 8.

condensation oscillaticn loed is gow lus o worus 2 ToL.
- 3 o
ol g that dasaed on any GE input cata
) T4 18 wy understandiges dv was pasel On SLITITANLGD

vk T s T

docuneated in any Lo aAotunaie:

Lo
)
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2 That was deocumentad in the NFEDO=-11341-0€ Jocunent

raeferred tc as "Appendix 3-B.7

2 Based on what yvou have just testilied to. doas

that mean that with rzszect <o at least tho conaensation load

that there ie additional wargin building to the Rlauk Tox

&

e

design because of this mcre realistic changs Iln o2 Zefin
of a load, as set forvh in Appendix 3C, Reviased?
A Yes.

0 Wwould you sxplzia how that is che cacael
hY By degign to :the soavainmani at rraliadoayy
configurations in tha mers ccvars load, any decuasa in icad

definition provides adldicionzl margin beczuss we Sin how

-

measure the affegtiveaszss of our struchurs ay.inst S ks

w

redefined lcad.

MR. GALYO: X have ac further Quecuilions,
Mr. Chairman.

CHEAIRMAN WOLFE: All zight.

MS. WOCDE=RAG: I have a ceuple of clawilfyiag
questions for Mr. Guyst.

RECRORS~EMAMIMATION

BY MS. %OCDFEEAD:

Q I belisve yonu £cats’ 1o an Zo3war Lo >
thas {% diffaren+ lcad: war—s flizecversd; O WS p Tve e
ERy fragusncy, ciat is wor.d e vouelble o nniz h 3
the weir wall aftar ooeracicor of the slant. DLd X understand

.
=3
e

e et e A . e A S ——. 2t i e N N el

o~

- e

S ——

S —
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you cerractly oz incorrectly?
A (Witnesg Guyot} Inccrrectly.
0 What would ba the correct statement for chat?
A I said thet the result of charngeg, 27 in my

testimony, would result in a pocential relocatior of the
addition of a stiffener to the extarnal surfece cof the
containment vessel which may te wade at env time, aow cx
during corstruction or afier operation.

0 Ves, but vou were specifically addgessing Ll

possibility that you might want ¢ edify the welr wail.

Could you explain when, in constraction, you micht du <hie

if you felt it was necescarv?
A The quesiioning did not address the welr wall,

to my reccllecticn. I can expand vpon chat.

My testimony does address chat we Liave nz
recent minor design modification to the weir wall ts 2o0on-
modate the interaction bhetween tha ssfety relizf valva wvalnl
and either the steam f£low vant or chugging.

Tha cuestion asked by Mr, Favris was: Did 7
consider the interaciion cf thesa twe Loads by aheslots
sumg, o SSRS?

Q That spezks to iha Loads thomselves,
Tsn't it trvae that £ von did find

make changes in the weir wall, veun cculd nake wolidicailons

-

& at the time of tha operating license azvplication

.

0
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In other werds, it i3 not eritical that it be made
at this peoint?

A Yas, they could be made a2t the operating license
time.
Q All right. Thank veou.

Imn't it trve that, in a small-line LOCA, vouxr
design pou=zulates up to eight SRV discharges? T believe vour
statement was that in a LOCR vou only postulate cone?

A My statement saild LOCH, »lus cne. T was implving
only the large~tvpe LCCA that would cansc a pool swell load.

or howvaver

W
¢}
0
L4
N
B
QO
{
e
i
-

It is a trme statement that dquring 1
you would want to characterize them, that 3iffering zroups of
safety relief vaives couvld diecharae.
0 Thank you.

MS. WOODHEAD: I have nn further cueztions.

{Board conferrinc.)

CHALRMAN WOLFE: Anything alze?

{d4c response.)

CHEAIRMEN WOL¥R: We will hrwvszs Board --

MR. GALLO: 7T have cre folilowun on couassi’a
question.
REDIRECT RYAMTIATION
¥ MR. GALIN:
1 Mr. Cuyot, on raaw 10 0 your tasitimony, i tha
footncte you testificd thue i« vag deternipad that alliticsal
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margin should be iacorpcraced Inte

wall by changing chie spacing cf the welr wall anchorags,

Yman iz thsat going to be dona?

- , 1
it has

A Witness CGuvot)

o If 2 conastruction rzrmii issuoes, this

coan ccomplished.

margin would ba incorporated durino “h2 coastrustion?

that correct?

A Yes.
constructicn.

MR. GALLO: That's all I

CHAIRMAN VCL7%: Dr. Puidon?

KRAMINATION

'Y DR. PURDOM:

able to be diclodgel 28 well as

aos

A (Wigness Cuvyot) That is

o I hava a couple of questinng —hiefily £

It seams that it is ¢en his sata thas
materiai that we nave hearsd thiz alfieerasen io goou
that that ie indecd nlszo arounded ia nodel 4La29vs,

fe ‘e P44 1 .1 -ty
tegt faellitv.

aave, My, Cunly
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You wade a counle of ramarks -~ perhaps I nisun-
derstooé them -- that lad me o wondsar about the antire
process of scaling -- uging scalz medels, and guch. Yo
sald, at one point, that your one-thirdéd scale medel zealad
areas by one-third, but the linear dirensions were ull
sale, or I thought vou saild that. Rid vou?

A (Witness Sobon) Yes, I dic.,

Q The concept of a s2aiae nodel vwhose Liaear

dimensions are full, and whose aerial dimenzions are one-ahinrd

boggles my mind a bit. Could rou fall we 20w that ticsie?

h I wili cxy. Please rezcoonizse Chat I am acc
thermal dvnamiecs exvert velative =0 zcaling laus.
Hovever, what I will tell you is my undsrotaadineg of ono
reasons for making that selaction.

I£ you wera to scale all dlmensgicne to sre~inlxd,
let's say, you would have to now gcavt loacing ot =h: Zhermal
dynamics of water, or gome other Licsuid. chate weuld i
you the characteristics of prototyre snile.

In order to avoid having o tse a fiuld media sueh
as amonia or something of that naturo. wa “eep Lha ¢ Inergalle
and particulariy the varcical cdimensiosnsz. llaosr F11)
scale to avoid the used to prapvessacsisa e Faollilr, v oo

g a Aiffersne £luid nadia.

—— ——— i s — " e W
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The influence of what we determined to be the
most critical paramecvers, that is the resistance teo flow,
as cpposed t~ the fluid properxty.

Q What you really meant was thai: che vertical Linear
dimension was retained as full, You sa2 chat geowmatyvically
you couldn't retain many other.linear dimonsions az full
and end up with 1/3 the area, 1 think.

A indeed,

ll Q What you have said leads directly into ny nent
guestion. V¥When you aake lavrge changes in zcals such as /20

“ scale or 1/9 scale, that scort of thing, ceacrally =
in the £luid, so that the vrelatioanships batween zuch wiiscs as

are in the thing vou zve trving to mock up. Tou nave

cleared nwnbers and things on ta2t oxder, wvaen ¥ou wenh o the

much snmzller scale models thet you have naen talkiang about oY
siosning, for exannle. and for the 1/9 scale rzdel, éiv 2u
do anything of this scort? Anéd if so, upon whatl dinenaions

*[was that ratio or other kinds ¢f numbars did vou basz vovy

scaling?
n Youx guestion igc multi-parc. I wili iy i3
remenber to address all of thea.
Pirst of all, let me addregs tae ssismic tazi.
F ‘*he test, as X recall, was usiang a lignaid wet:ix

in fluid flow, one finds cne hag o unake zoxrvesconding coaances

density and viscosity and such ars the sane iz the wedz. =2t the

o —
i
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media and the test rerort which was submittad n suppor: cf
the test results -- thaey did have discussion r:zlativa o
scaling and the important paramaters that influasnced the
results.

I am nct that familiar wlth that rsport, in crder
to give you any more than just that,

In other words, identified :that there ic a relference
that provides the information relativre o the 1/% w#est waich is
currently going on. I think that you will recoonize that
ia my identification of objectives for tina: teat, I have
s2id that they are primarily limited ec th: thased relation-
ship cf the steam condensatiocn proa:ss in <he hwrizontal sliana.

That, in a gense, i3 nct aiwed a: locoking at arezis:

amplitudes, but rather given thac thare iz a peak taet is

(Al
e
Q
&
W
b

{

{

>
]
w
'

'

observed in zach vant, how is ic relaze
in time, such that you could take Lhat :inse phasing which

the steam condensaticn process at that scouwcrgencs =usvld

ke close to prototyvical, becaussa it i3 a lccalized
phencmena in water, and then for load definizion rurgcsas,

take the full scale chuaging informaation as an zvample
and use the maximums for that that pnase then wish zonz

Al Al

consideration that yeu havae octainad f:om <ha L/} 3cala vast.

Q It wonuld sear to wae,again I #m raully ot velr
faniliar with vour scaling tuchunicuas, Hun 2= a 157 asals

test such very delicate tine reiaticnshipns: asz soazad

VSR ——

PR —

o —————
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relationships would he stroncly influenced bv =nch matiere as
density,viscosity, and ail t he other things thal one normally
aere?

worriee sbout in scaling. Isn't this tru~

A He recognige that that limitation existc. However,

we are lookirg for large type =iffects, and nrot trving to
shave things for lack of a petter term, and it is a mattoer
that having a significant ph2sed velaticpsiiip cbserved the:
we would have to look at the censiderations
identified to coire up with what weould then be wiithin our
mindg still a conservative revnresencatior oF the phazed
relationship.

) I see.

In defining the forces that must be resgicgad bhscause

-

of the pool swell, you have taken, for euampls, Jors chiects

other than pipes, scuare shreped thirgs, 113 pounds [er sguare

inch impect forces up to 18 feet, e¢nd Lhen €rom L2 feat to 19
feet, a linesar decrease in the foam ¢ about 15 veuncde,. And
frem there on up 15 pounds steady,
Is there any ;eei justification for assumine that

that decrease is lirear?

A As I indicated ec:liev, t23t resuvits show theoc
the transiticn is really a% 12 &o 18, or 12 e 1LI Efcee, =2
that wvas a simple metnod of making ®ha Jozd ox=ng y £rom
one pumber to the othwer, in 2n avea whare e “henorencn say

thaz the water is startinc o break up, Ang vl have
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parhaps some uncertainty with regard to load. S&incs, trcugh,

it is so far above where cmnirical informacion shous tha breisk-

up to be, we fel® that that was an adaguate annrauch,

Q I take it, since it is cnly one foou in langtih,

it doesn't really make strong infliluence on the emuipment and

the plant dssign; is that right?
A [Witneas Guyvot]! I can speak for Slacic Fox, No,
it Qoes not. Xt is such a aarrow arasa.
Q Thank vou.
MR. SHON: That is the cnly questicnz I had,
CIAIRMAN WOLFE: Mny questions derived dlr-azctly
from Board questiona?
MR. GALIO: No guaations,
CHAIRMAN WOLFE: Ms, Woodhoad?
ﬁs. WOODHZEAD: No questiens, Mr, Chairmen.
MR, FARRIS: One Juestion, Mr, Chairman,
What is the reference for tha saiamic
[Pause.z'
WITNESS SOBON: I% is in a MEDO decumert subnicte

P | .y e~
con t ;]g Sar

to tha Staff, and I can identiér that loter,
to have that with me,

MR. FARRIS: I vou orn identily it, weuld vwon
adwvise Mr. Galle, and I wonld ask Mr, Gaiin 1% he goulsd

arivice me whac tnat wefaranesz s,

MR, GALLO: Yes.

"
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WITNESS SOBON: Yas.
MR, FARRIS: Thark you, Mr. Chairman,
CHAIRMAN WCLFE: If there sre no other gu2sticas,
the panel is dismissed.

MR, FARRIS: Could we approach tne bsnch, Mr.

CHAIRMAN WOLFE: VYes.
[Pane’ sucused., ]
CHAIRMAN WOLFE: ©OFff the zocord,
[Discussion off ths rscord..
CHAIRMAN WOLFE: Zack or. the record.
We will rcecess until 2:00 a.m. conwrrow wsrnlag.
{vhereupon, at 4:28 p.m., the heariag was
adiourned, to reconvene at 2:00 a.m., Tuesdéayv,

Fabruary 20, 1979.!
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