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1 EEEEEEEEEEE
.

2 CIIAIRMAN 1|OLFE: T.ie hearing will ecme to order.

3 Today's henring is on the health and safety lecues

4 with regard to the construction permit application for Black

Fox Station.5

6 11 uld c unsel identify thensolves for the record, *

beginning to my left?-

7

MR. CALLO: Good norning,IIr. Chairnan. ?!y nan,a8
.

is J ceph Gallo, with the law firm of Isham, Lincoln & Beale,9

1050 17th Street Ilorthwest, !Tachington, D.C. 20036.g

To my left is Glenn tic 1 son of the same firu, withg

ffices in Chicago, at the 4200 First Hational Bank Plaza,
12

"9 ' " *
13

) Together we represent the Applicant.
14

" " " * # "*
15

of the Public Servico company of Oklahor.m, manager for

Licensing.and Compliance for the Black Pox Station.

!IR. PARRIS: ilr. Chairman, I am Joe Farris with

the law firm of Green, Feldman, Ifall & licodard, reprocenting
_

the Intervenora, Citizens for Safe Engor2, Colleen Younghein,-

L wren e Burrell. Seated to my right is Dale Bridenhaugh,
21

MHD Technical A.nsociatea, cxpert witnocc for Intervenors.
g

IIR. DAVIS: Coad morning., Mr. Chn: man. 7. an Ocw
( 23w' '

Davis. I am counsel for the U.S. &QC Staff.
'

24

To my lef t is cc-runsel Colleoa Woodbe C.
25

V

I
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1 Also seated to her left is Dr. Cecil Thenas,

t 2 the licensing project manager for the NHC Staff.

3 CIIAIP3 TAU WOLFE: He received a pro 13csed hearing l

4 schedule of witnesses agreed to by the parties. lias there

'

5 been any revision to that schedule?

6 PIR. DAVIS: Yes , fir. Chairnen . "..are have been

~

7 some revisions. On Wednesday the 21st, the Applicant -- we

8 have the Staff witness, Dr. Carcn is scheduled to testifyy
,

9 on turbine missiles.

10 Uc also have one renaining issue that he is going

j; to cover, and that is the ultimate heat sink cooling towers.-

12 The Daard will recall that during suumary and dieposition

13 there was a garbled passage in the PSAR, and it was insatitigatsc
)

14 and we are going to report the outcome of that investigation.

In terms of the intergranular stress corros, ion
15

ra king, we will probably Tuesday evening distribute santo
16 .

late-arising information on it which may require us to continue
37

the IGSCC testimony until nc::t week, to give adequata noti::a18.

to the parties.19

I want to apprise the Doard of that, and Mr. Parris-

20

an giv us a reading on that as to whether it would be
21

g , possible to go forward uith thet en thurcday.<

on Maraday, today, in the trorning, there is ag

notation that says plus DD-5Hl. Deleto that. '2he reference

to Board Question 5-1 on the schedule for this morning.
25

,

I

- - .
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.

g CifAINIAN '<!OLFE: That is jusr. to i;e lef t op m? '

.

2 MR. DAVIS: That will be covered on Uadnend:.y, I ,

!
3 think. I

4 Cf! AIR!iAN 1'OLFE: All right.
:

5 tiR. DAVIS: On Friday, I am infor.r.ed that

6 Contentions 3-16 and Doerd Question 5-1 are not the propor
*

7 cites for the subject that is cloing m be covered on Friday

g raorning. I have extra cop'ies of.t.hc sched61d if anyone w ald
.

* U9 *

"' " '' ' * Y**"' *10 *

9 Mr. Gallo, you have four vitnessen to prosent?

!!R . CALLO: Mr. Chairman, I have a preli.cin cry i12

|
matter.

13 |
) ;

CI!AIPJ1AN V'OLFE: Yes. !14
1

f1R. PARRIS: So de I.15 (.

,

MR. DAVIS: So do I.
,

CI!AIPJiAN UOLPE: All right. ,

1
IMR. GALLO: I r.r. glac I got ray pre.:.ininary nn ater '

in first.
19 .

-

I have a Intter that I wou.'d like tc distribr.tc to-

20 ,

*
,

the noard and the partiac.

(Counssi distri$a:ing decumenes.]

Mr. Chr.irman, thi .- lactor is. de tc.'. ccday . ' n r' rr f
s

23

'9th, and it addressec a nerber of honeekesliin[ ':r2 T - t!' v.
.

;24
hpplicants feel are necco.:ary vita res.:cet tc the -2.4. rox

25

v

.
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i

1 PSAR.
r? '

j

i 2 The first point addressed in the letter, and the
,

| 3 purpose of my preseniction this morning, is simply to explain

4
} what the letter says, and also to distribute the enclosures

5 that are referenced in the letter.
4

6 The first item set forth in the letter refers to
; -

.

'

7 reference reports 1 through 15.

8 It is not clear, Mr. Chairman, from the previous
.

9 record at Tr. pages 572 through 574, and 949, whether or not

10 when the PSAR was admitted into evidence that theco reference

11 reports were included as a part of that evidentiary submission.

12 Out of an abundance of caution, the Applicanta

13 intend at sone point during the course of these hearings to

)
'

14 introduce reference reports 1 through 15.

15 I would like to give each of the parties a copy of

16 the report so that they know what they are dealing with.

17 They are rather voluminous and I have a copy for cach Board

18 member, if the Board so desires.
,

19 Mr. Chairman, these three volumes represent ono

20 set of reference reports 1 through 15; if I nay, can I put them^

n the bench behind the Board?21

CHAIRMAN WOLFE: All right.22

[ Counsel distributing documents.]23
-

MR. GALLO: I am arepared to give the Board three
~

24

copies, if they so desire.

b

-_. _ _ _ _ _ _ . _. ._ _ . - _ _ . - __
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1 CHAIRMAN WOLPE: !!o , that will be sufficient.

2 (Counsel distributirg documents.]

3 MR. GALLO: I also have'tuo copies for Mr. Parric,

4 if he so desires.(]
5 HR. FARRIS: One will be fine.

'

6 MR. GALLO: Let the record show that the Staff has -

*

.

7 declined.

8 MR. DAVIS: We have the documentu en record back
.

9 in Washington, so we don't need a copy.

10 MR. GALLO: Mr. Chairman, the second itea mention <d

11 in my letter refers to GESSAR- 238 NSSS. Again, this

12 document was referred to at pages of the transcript Nos. 573

13 and 574 and portions of this document are incorporated by
3

14 reference into the Black Fox PGAR.

Therefore, Applicants intend to introduce this15-

f6 docsme:.it into evidence during the course of these hearings.

jy As a part of that submission will be Amondnent 30. 15 to the

18 Black Pcx PSAit und what Amendment No. 15 decc ic: complement
.

the GESSAR-230 NSSS by updating the descript. ion of certain19

items of GE scope of supp.'y for the Black Fox Station.-

20

21' I would like to distributo />mandment 15 at this

time,22
i

(Counsel distributing documents.]
23

,

25 t
i

V
,

;
,
,i e
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#2 1 MR. GALLO: I do not intend to offer these
-

.,
.

documents today, Mr. Chairman. This is for the purpose of2

3 distribution.
.

erg 4 That concludes my preliminary matters.,

%d
5 CIIAIRMAN WOLFE: Mr. Farris?

6 MR. FARRIS : Yes, sir. Tnank you.

7 Mr. Chairm...n, as you know, we have had quite a*

8 few hearings and discussions in caucra and public concerning
.

g the Reed report.

My clients are very grateful to this Beard for10

its ruling that portions of the Reed report should bcgy

pr duced -- I think as is evidenced by tome of the signs
12

y u pr bably saw outside of the Federal Courthouca,
13

s

) Nevertneless, I think they are still concerned,
14

and would still like to have those pcrtions of the hearing
,

that concern the Reed report made public.
6

Therefore, I move thm Boarc this morning to open

the hearings, including those portions of the hearing that

concern the Reed repore, concerning Title 5, Section 552(b)

of !.he United States Code, which in the so-called Government
,

Sunshine Act.
21

That Act requires, except in a caec uhere the
22

agency finds that the public interest requires och.nruise,
23

that every portion of every meetin7 of an agency chall be i

24 i

open to the public observation.
25

e i
\_) :

:

i
!
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i
iI We would urge the Board to make a findi,ng hat

,n .

I' 2 the public interest requires that those porcions of the neariny

3 that deal with the Reed report, and.specifically with {

(J 'A 4 cafety relateci issuas, be made open to the public.
%.)

(Pause.)
5

CHAIRMAN WOLFE: Any cc:nment, Mr. Gallo?
,

i MR. GALLO: Mr. C}1 airman, the Reed report has.

7

8 been properly determined to be a cenficennial clocumen t,
I'

s

f9 puruuant to the IJRC's regulations by the fiF.C c :af f . Tne

'

70 applicable regulation is 2.790 set forth in Title 10 of the

11 Code of Federal Reejulations.

12 Pursuant to this regulation, the NRC sucf2

requests the General Electric Cepany to sni;ait the bacis,,
33 .

!x
>for uhy certain extrac s from the Reed report 3nould be {

'

;4
,

$

lield c nfidential.
15

.
That submission was made by ch; uanau '.1 clcctric j16

t
!Ccapany, and in due course -- I believe in July of sst
!

year -- the staff issued a letter which d.:cer:ufIned that tha j
18 =.

t

fextracts were prpperly connidered to be proprietcry lacta .nts

;
Durauant to the Co.mmission's rules, j.

Mow under the orotective cr hr thc.t
21

*
a.s is;ued i

i

by tid.s neard, there was a recognition that na Reed >ecort
m -

-

- ,

and its extracts werf properly held prop 1. : -itar/. I,a I |
23 ;

s_ ,

undarstal'.d the Car.nission's Ruleu of :'rac ticm , :nould any .

E'I !
party or the Board itself cetem ns .h a t -- or queacia.- auc? i

25
4

.
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1 a determination, there is a procedure set for handling this
n, '

'
2 matter. A proper motion should bc filed with the allegations

'

3 being made that there is seme question as to whether or not

4 the Reed report and or its extracts are properly designated

5 as proprietary documents.

6 And then the Boar. charged, at that point,

'

7 with the responsibility of determining whether the tests set

8 down by the Commission themselvas and the ECCS rule-making
,

9 proceeding are met.

10 One of the tests, for example, is whether or not

gg the document is ordinarily held as a confidential, proprietary

12 document by the company itself.

13 Another test is whether or not the company's
T
'

94 competitive position would be adversely effected by public

disclosure. There are others.15

16 The point here, Hr. Chairman, is that fir. Parris,

if he wishes to pursue this matter, should, of course, follow
97

these procedures so that the Board and the partics can
18,.

address themselvas to the situation in an orderlv manner.19

It seems t no that it tras encumbent upon Mr. Farris-

20

to make this motion earlier than this norning so that ws could
21 ,

have addressed these matters in a more regular nanner and a22

more informed menner,
23

v

tiith respect to uhether er not the so-calledg

" Sun hine Act," the statute referred to by Mr. Farris,
25

U
i

!i

_ _ _ _ _ _ . _ _ _ . . _
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I supercedes these regulations, it is my understanding that it .

2 does not.
.

3 Perhaps fir. Davis could be more specific on that

4 point, but until we have had a chance to revieu the motion

5 and brief it, I cannot indicate anything more specific on

.

8 that point.
.

7 I do not believe the Sunchine Act applies to

8 adjudicatory proceedings. It deals, instead, with internal
,

9 deliberations of the agency itself, rather than deliberations

10 involving an adjudicatory auministretive board and the public.

11 fir. Chairman, I quess in conclusion, _for all of

12 these reasons, in the present form the motion shculd he

13 denied.
)

14 CIIAIRMAN NOISE: fir. Davis?

15 11R. DAVIS : Mr. Chairman, 2.790 cats out certain

16 exceptions to disclocure of public information, cnd it

17 requiros the balancing of the agency's and the public

18 interest.
_

19 One of the enumerated exceptions are trade c2crats

20 and commercial or financial information. So inher2nt in t'.:e
*

21 determination under 2.790 is the bal?.ncing fer the pablic

2? interesL test.

23 2.790 is an excepti;n to the f adc.ral -- thz POIA.
u

24 And I believe that cl.se :..- nempticac vould preclu D - be
,

|
25 an exception also to ':he Sunshine Act.. |

!
'd i.'

!

i

- .. - - - . - - . .
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,

.

1 In that respect, because there has been a balancing

(')
-

2 of the public interest and specific recognition by the

3 Commission that trade secrets are to be protected, we think
.

' 4 that the current motion must be denied.
>

5 MR. FARRIS: Mr. Chairman, Title 5, Section 552(b)

t 6 defines " agency' as: Any agency defined in section 552(e) of

.

7 this Title, headed by collegial, composed of tuo or more

6 individual members, a majority of whom are appointad to auch
,

9 Position by the President with the advice and consent of the

10 Senate, and any subdivision thereof authorized ::o act on

11 behalf of the agency.

12 The term 'moeting" means a deliberation of at I

g3 least a number of individual acency members recnired to take
I

14 acticn on behalf of the agency where such dolibarationa

determr.ne or result in a joint conduct er disposition of15

16 fficial agency business. And it is true that, under the

governuent in the Sunshine Act, there is an exception f or
37

trade secrets and commercial or financial information as18.
,

there is in Section 2.790.19

20 !!owever, both the governuent in the Cunshine Act*

and 2.790 clearly indicate that uhara the 1.ublic interest
21

'

requires otherwise, I think the Ianunage in 2.790 is that
22

after a balancing of the interest of eto norsone or 27 mcy23s_.

urging n ndisc1ccura and the puh;.ic interent; rhersas. in :ha24

Sun hine Act the lan:Junge is "e::ccut in the case --M:'.e t!:e
25

U
i

!,
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1 agency finds that the public interest requirac othar..>isc. '' -,,
|

2 We feel that th2 Doard then has to, under both

3 of these has to make a dotermination that the public interest

O 4 aoee aet outweien ar e iaterect i= xeentau theee vo=*toao-

end #2 5 ,of the proceedings in camera.

beg #3 6 I have extra copios of Title 5, Section 552 (b) .
*

.

7 (Pause.)

|S CHAIRMAN WOTPE: Does someone hr.ve a copy of tho,

9 protective order of January 5, 1979, pleasa?

10 (Pause.)

11 MR. GALLO: This is the original order,

12 Mr. Chairman. .

13 (Handing document to Board.)
!
6

14 CHAIRMAN MOLFZ: Anything clae? I
*

!
i

IS (No response.) j
i
(

16 (noard conferring.)
t
!

17 CHAIRIW1 WOLFE: '"he motica cubai tend or,dly by i

e
?

ja intervenors is denied. ;

19 In the first place, and without nora, orch an

'

20 important motion, relying upon the Sunshina Act, ~httid bava

gj been timely submitted to the Ucar-1, and tLa Eeer' ' en conM

n have had the briefs submitter by applica.% and by af E, in .

23 order to e.ake n reascned judy:aont. -

,

3 This has not been done in :nis car..

!25 Further, tha Leard notes that thero aas tea.1 no
t,

'

,

.. - . . . . . .
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1 question by anyone, by any party, that the Reed report was
O -

2 confidential or proprietary, or contained trade secrets. All

3 parties have so, at least implicitly, agreed and the Ecard has

4 so understood.

5 So now we are at the point where the Board has

6 issued its protective order of January 5, 1979. And this,

*

7 as is evidenced from the wording of the protective order

8 itself, was based upon a compromise, or a settlement between

the parties that certain procedures would be followed with9

10 regard to the extractions fron the Reed report.

And that protective order, pursuant to the ucrding
jj

agreed to by the parties, was that that information from the
12

Reed report, "shall only be disclosed in camera under the
13s

,

c nditions set forth" in paragraph 3 of the protective order.
14

S there having been ar agreement -- really a
15

stipulation -- between the parties, the Board is not about
16

to allow one of the parties, at this lato date, to go back
37

n its agreement and/or stipulation.
18-

Now the Rule of Practice, Section 2.790, providoc
jg

f.r in amera sessions under certain conditions. It also-

20

provides that if the Comission subse7tently deterraines tint
g

the information should be discicsed, the information and
22

transcript of such in camera sessions will be made publicly
3

available.g

So what the Board is ruling is that the motien iu

O

m- ~~...---~.2.- . , , ,
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-

1
i

! denied. When we come to the Reed report, we will pracoed

i2 pursuant to the agreement of the parties as reflected in cur i
;

3 nrotective orders we will proceed to in-camero proceedings.
.

4 If the intervenors are of a mind, they may petition
,

5 the Commission that the transcript be made publicly available ,

6 All right, any other preliminary mattara?
*

7 HR. PARRIS: Mr. Chairman, may I respond co your
,

i
i

3 order?
.

g CHAIRMAN WOLFE: Yos,
|
!

10 MR. PARRIS: You said one thing in thare; in |

11 particular, that disturbed me. We thought we had made it

12 clear that we had never conccdad tha'; the Reed report tras |
i

i
13 proprietary; but we were assuming, and treating it so, for i

,

14 the purposes of this disclosure, even for the purposea cf

33 this motion -- I will aesv:ne, without conceding, thau it
.

16
would be considered a trade secret and commercial infor .ation;

<

I think it is clear, from 1oth references in tre CFR and the !1., 4

6

9 vernment in the Sunshine Act, that it can still ne considered
e 10

.

that and yet the public interest could require disclosure.
39

.

'Furthermore, our agrecMont certainly 3?.ys - our20
i

so--called "c<rcaenent" -- scys tha'c it will be usc-0 in in
21

camera seccions; hcwever, never cc..cedin? thai. it W.?:,22

proprietary, we would urge. the Board no. hcving revie.md it, !23
t

that it not be considered proprietary.3

Furthermore, that our agre Tant was under th'e I'2:2
. i
D f

I
f

. .. . . .
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I constraint of the Board -- its indication in oral argument,
,i

^)
2 and I think in conference calls -- that it t;as, i? ordered to'

3 be produced at all, it would be ordered tc be produccd it, an

; C 4 in camera sessions. So we were agreeing to a forerjone

i 5 conclusion on that point.

j 6 CIIAIRMAN WOLPE: Any cott:..ents?

.

MR. GA~LO: fir. Chairman, the Doard has ruled that,7

8 once you are going to consider ifr. Farris' remark as a motion
.

g for reconsideration --

CHAI M N WOLFE: I am noc considering it as a
10

motion for reconsideration, but I would like some clarifica-
99

tion now of what your po<iition is as to what fir. Farris has
12

added. Any further corunent, is all I am asking fer.
13s

I
MR. GALLO: Mr. Ch?.irman, Mr. Farris has stated

* " " "* # ' ~ ~'
15

*' ""** *" " * ** *" * * "
16

extracts should be properly hold confidential atM prepriot try.

It is my recollection that tba*c is tre.e; that he
8

did that. I don't know that the protective order itcalf
99

* * ^ * "' " "*" # # "^ *-

20

occasions when he indicated that.

I think that, nevortheless, the Board's ruling is

bottomed mora on i:he delay in the filing of the :aotica than

its form. It is highly prejudicial to the appliant, and

indeed to GE -- which is nct represented hora today -- uho

V

t.

._-
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1 would have to field this motion under those circumstanccc
<y -

,

2 with the possibility of the attendant delay in precce. ding
.

3 forward.

([} 4 I think that is the bacis for denying the action.

5 I think the Board's ruling is fair and equitable in that

*

e respect.

.

MR. DAVIS: Mr. Chairman, it is the staff's7

G posi tion that, even thouah there are technica) difficultiac
,

9 with the instant motien in tenas of it being in writing and

to the timelinees and possible waiver, tha t even if those

39
factors were ignored -- and we don't think they should ha. as

12 the Board correctly ruled -- that the recrd neuld ha adequ;ta

to: (a) sustnin a determination on th? orom.-ia tc::7 na ture13

14 of the document; (b) to show tine public interaat woul.1 he

better served by not revealing.this informction.
15 ,

!
S we bclieve that th. ire are other backup raas.ona

16

for the Board's decision Phat would sustain it,
37

end #3 (Board conferring.)
,, 18

19
-

.

21

22

23 ;

i
24 !

1

|

25 '

- I
'
-

1

._ .__
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1 CHAIR:1AN HOLFE: I would merely add in the
,

,

2 furtherance of our ruling that certainly such an important

3 matter as I pointed out should have been in writing, not only

@ 4 so that the Board could make a reasonod judgmant, but also

5 I note that General Electric Company is not here today to

6 protect its interests with regard to the untimely motion to
:

'

7 have open hearings with regard to the Raed Report.

8 If there had been a timely written motion,
.

g certainly GU would have been served, and GE would have

10 responded.

;; All right. Any other prelininary matters?

12 MR, DAVIS: Yes, Mr. Chairman. Two matters.

13 In previous safety hearings the Intervenors ushed

14 that Stuff witness on financial qualificatj ans, Michaal L.

93 Karlowicz, draw up a chart of rates of return on common-

16 equity. This was done and furnished to the parties under

my cover lotter.
97

We would ask that this affidavit be admitted into
18<

evidence, and we would make that Staff Exhibit 9.
99

CHAIRMAN UOLFE: Would you have it so marked, Mr.-

20

Davis?
21

MR. DAVIS: Yes.22

(%vs document referred to wasxx{ 23_,

marked Staff Exhibit No. 9
24

# " ^ "'
25

ss

- ..
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*1 MR. DAVIS: I beliove Mr. Farris han somc rmarks
,)

_

2 on that, so my other housekcaping quection is -- involvec

3 the adniscion.into evidenco of Staff Exhibit 0-3, which is

4 Volume %I of the ATUS UUREG that is the big thich document

5 on ATUS. I furnished the Board and parties copies of Volume

.

6 III to that document, and that should be in everyone's
.

7 ponaescion by now. It is a slimmer --

8 MR. SHON: Itr. Davic , I don' t believe I -- I don' t
,

L

g know about the other Board nonbers -- got a copy of Voluna III.

10 I understood it was going to be presented harc at the hearing. .

11 MR.iAVIS: Yes. Th:.sy were supposed to havo cent

12 out copies to all of the Board and the parties so thM they f

13 would have their own copy, but -- by the time we arrived here.
s

')
g4 If not, I will secure some copies for the Board, so the Beard i

can look at'it.15.

I

MR. SHCN: We have Volumuc I enc II, but Volute III ;
16

1

i

97
in an update, I understand. i

MR. DAVIS: Yes. The significanca i3 largely in
,. 18

t
'terms of the extent of the Staff relianca upcn the (m.mmssenjg

R0 Port in preparation of Staff ATWS tes timony, and vu tnought20 ,
!

it would be rolovant and of intercct to r.h3 Bohrc. and the21

3 parties to take a look at that.

The 3 card hac never fornal.'.y rulad cu 2.0 trad uction ',
23

t

of 2xhibit 8-B, sc vid S-B un are going os add J-C, MU T1'Og

04GO, Volume III, and wa aili mcVe chat it be admiuted into i
i
!v
:

1

I }

_ .- . .
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1 evidence along with the Karlowicz affidavit.
. -

#
2 CMAIRMAN HOLFE: That will be marked Staff Exhibit

3 8-C?

4 MR. DAVIS: Yes, sir.
{}
xxxxx 5 (The document referred to was

6 marked Staff Exhibit 0-C

.

for identification.]
*

7

8 MR. DAVIS: I have an er.tra copy of the Karlowicz
,

9 affidavit if the Board and the parties would like one.

10 MR. FARRIB: Mr. Chairman, we have no objection

to any of those items being offered into evidenca with
33

12 the exception of the larlowice testinony and we reserve the

right to ask Mr. Karlowicz that he be called back for cross-
13

examination on that schedule.14

Mr. Davis indicated that hopefully next week he
15

would have him here. Wo would have no objection to it being
16

.

admitted into evidence on that basis,
37

CHAIRMAN WOLPE: All right,
18f

MR. GALLO: Mr. Chairman?
99

r

CHAIRMAN UOLFE: Yes.-

20

MR. GALLO: As I recall the state of the record
3,

n this matter, Mr. Karlowicz was asked to furnish this
22

information in answer to -- pursuant to a requast frca "r.
g

-

Woodard, and Staff agreed toErovide the infornatica, and I
4

construe that as essentially responding to a raquest for

U

a

n ~-
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1 discovery.
O

,

; I note that what is included in this affidavit

3 is a list of investor-owned electric utility companies

4 having earned 15 percent or greater rate of returz in common

5 equity.

*

6 The Board may recall that Board Question 10-1

*

7 dealt with whether or not the Public Service Company had

a furnished inconsistent interest ratios to the Oklahoma
.

9 Corporation Commission as compared to the NRC.

10 Tha Staff would object to the -- I'n sorry, the

..
11 Applicant would object to tht. admisa'.bility of this affidavit

12 n the grounds that it is irrelevant and imaterial to Scard

Question 18-1.13

14 Ue, of course, have ne objection to tha Stnff

y lunteering to furnish this infornc. tion to the Intervcno:s,
15

16 but making it a part of the record for Board Questicis 18-1 is

-a diffezmt matter and thersfere we oppose this submission at
37

this eine..- 18

MR. DAVIS: The affidavit in questica lists19 .

Central and Southwest Corporation of the parent holding ''

20

company of PSO and its rate of return for ccmon equity for
21

19G9 to 1972. On that ground, i~t is arguably relav.sut, and22
s

the rest of the rates of return listed chore nerely sat th i
.

23

in their evidentiary context.24;

! M2. GALLC: Mr. Chc.iruan, financial qualificationc
3

'v

8

. ._. -
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g of the public Service Company of Oklahoma and its parent

corporation is not at stake in connection with Board Cuestionp,

18-1. It simply deals with the matter of how the informa-3

tion concerning interests covers the ratios and return on] 4

equity percentages for various years has no bearing on that5
'

matter. -

6

Therefore, it in indeed irrelevant.*
7

MR. FARRIS: Mr. Chairman, at the time Mr. Wundard
O

.

es ed W.e qmsdon olally of Mr. Karledes, M. Gallo had no
9

oj n e qusdon.
10

He said I will have to e,et back to you later. Ig

consider this affidavit mercly ^he answer to that question tog

which Mr. Gallo has waived the objection by not timely making

the objection.g

Furthermore, the Board will recall that in the SER,

16 ,

B'.ack Fox Station was that they get a 15 percent raturn cn

*^
18.-

I think, as it is clear from Mr. Karicwics' affidavit .
g

that taay not necessarily be a reasonable assumption in this.

g

case, and that the D.,ard, even if the Eoard were to consider

it irrelevant, should allow it in for that purpose.

CHAIRMAN WOLFE: Any objecticn, Mr. Callo, to

Staff Exhibit 8-C?
24

MR. Cu M O: May I have a eccent on that, Mr.
25

Chairman?v
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1 CliAIMIAN WOLFE: Yes.

A '

2 [ Pause.]

and 4 3

5

'

6.

'
,.

~

.

8
'

!

9

10

11

12 >

13

14 -

6

15 |
*

t
16 j

17
,

.- 18
.

19

20

21

22

?3
..-

24

25
,
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1
MR. GALLO; Mr. Chairman, it had been my impres-

''1
_

<

sion that the staff was just going to make Volume III of
.2
t

|ITUREG-0460 available for the information of the partias. I
3

have no objection to its adninsibility into evidence, but I ]( 'N 4
t' /

.

would like to reserve the right to rccall fur. Thadani af ter !
5

s

!
6 reviewing the document again this evening.

. *
,

* '

I am not certain that I wish to recall him, but I.

7

would like to reservo on that point until I have looked at ;
8

tho document again this evening.
9

CHAIRMAN UOLFE: All right, for now, Staff |
10

|
Exhibit 8-C is admitted into evidence with the right -

11

reserved to applicant to proceed with further cross-

examination of the named witness.

(The document previously marked f

Staff 3xhibit 0-C for identifi-'

15

XXXX cation was received in avidence.?
16

With respect to Staff Exhibit 9, marked for
17

identification, the Board would like to revieu the transcripts
18.-

that lead to the furnishing of this affidavit before it maken
19

its determination of whether or not to adnit this docunent..

20*

Mr. Davis, if you have copies of the transcript
21

at those page numbers where this was under discussion, we
22

would appreciate being furninhed with that sometimo today,

and wo will rule on this.
24

tiR. DAVIS: I don't have the transcripto, but I

25

V

.

--e -w-. -.. .. . . . . ,-
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1 might be able to obtain copies.
,

'

2 Does the Board's ruling encompass 3-B, which vac

3 pending, Appendi:c 2 to the ATNS Report?

O 4 CHAIRMAN WCLFE: All right. December lith, my
G

5 notes read that Staff's Exhibit E-A wac admitted. 8-E, I

6 take it, was not admitted at that time?
*

,
,

7 MR. DAVIS: No, I moved its admission, and you vill

.

recall that it was such a big docu:nent that we didn't have8

9 oncugh people to carry them out herc. So I furnici:cd them
,

i

10 later. They have been marked and sent into doci:eting and

3i service. They are in the record. They cro identified, but

12 not admitted.

CHAIRMAN WOLFE: Any objection to Staff Exhibit13
t

L' 8-B marked for identification?j4

MR. GALLO: No objection, Mr. Chairman.
15

CHAI N N WCLFE: Mr. Farris?
1G

MR. FAERTS: No, sir.;7

ce docent previncly mad:ed
18.-

for identifice. tion as Staffgg
f

'. Exhibit 1-3 was received in j20
.

i

evidence.) |IC;XX
21

'#3"US-}22

CHAIRMM WCL7E: Any other mattura? |23 a

V
MR. GALLO: hr. Chaiman, us will "urnich -- if

24

it ic convenient for the Board cnd the ataf f -- we 7illg

V.
:
|
I

I
1

!

- _ _ - -
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1 furnish copies of the,0ctober transcript dealing with
r's -

2 Board Question 18-1.

3 CHAIRMAN WOLFE: Thank you.

7g 4 Tf there are no other matters, then, we will

"

5 proceed with the scheduled witnesses.

6 Mr. Gallo? .

*

MR. GALLO: Mr. Chairman, I propose to call five-

7

8 witnesses who will testify on behalf of the applicant with
.

respect to Contentions 3 and 16. Perhaps a few -- Mr. Chairmar ,9

I have been reminded by my colleague, could we have a short
10

bench conference, please?y;

CHAIRMAN WOLFE: Yes. -

12

(Bench conference.)
13

CHAIRMAN WOLFE: Off the record.'- 14

(Discussion off the rcccrd.)
5

O: Back on the record, W . C.ha b an?.

16

CHAIRMAN WOLFE: Yes.

"" ' " "' '* *

18
.-

explain what the applicants are going to present this
gg

* #" "9'20.
..

First of all, the Beard and the parties will

recall that on December 6th the applicante furnished copies -

f two General Electric docunents: Interim Centainment Load
3

\_- Report, Revision 1 and Revision 2, concerning the Mark III
24

containment.
25

d

.- . . - - . . - . .-
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At that time, we indicated that we were reviewingj

n) those documents to determine their impact, if any, on the
-

2,

applicant's containment testimony that was previously filed3

on September 25, 1978., . , 4
'

By my letter of February 2nd, 1979, I advised the'

5

B ard and the parties that we had completed our review of
6 ,

these interim containment load reports, and had determined,*
.

7

naistent with Comission and Appeal Board precedent, that
8

.

~ the containment testimony to be filed by the applicants withg

r8spect to Contentions 3 and 1G, should more properly be
10

based on this more current information, rather than the
g

information that existed at the time of the original filing

of testimony on September 25.

Accordingly, we withdrew on February 2 the ore-q

filed testimony, and substituted there for testimony that was

furnished to all parties on February 2nd, 1979.

That testimony consists of four pieces --
17

actually, five.
18

,.

First of all, there is Amendment 14 to the
19

Preliminary Safety Anslysis report for the Black Fox stntion.
,

Amendment 14, in the main, contains an update of Appendix

3-C to the PSAR. Appendix 3-C concains the load definition

information on the Black Fox docist for the Mark III
23

| containment. That version of Appendix 3-C, as it was'

24
.i

submitted as a part of Amendment 8 to the PSAR, uss based on

| J
!
,

e

-
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1 a GE document that had been reierred to in this prcceeding
rS

-

|

2 as Appendix 3-n. The updated version, contained in Amendment

3 14 which I will offer into evidence today, is bcsed on the

(~ 4 information contained in the Interim Contain=2nt Load Report

b

5 Revision 2 dated October 1978.

6 This is a GE document concerning the referanced
-

.

'

7 Mark III containment design. So the first order of busi. ness,

.
a Mr. Chairman, I'll propese to call Dr. Cox and Mr. Conrad,

9 Mr. Guyot, and Mr. Sobon, for the purpoce of sponsoring into

10 evidence Amendment 14.

Thereafter, I will call Mr. Sogen, Mr. Guyo'c, and
11

Mr. Thurman, Mr. Gang, and Mr. Conrad as a quintat of12

witnessas on there issues.13

\' I would ask that any cross-enamination on14

Amendment 14 be held in abeyance pending the presentation of
15

16 the supplemental testimony filed on February 6th of theco

other witnesses.17

Mr. Sobon will testify as to the GE test programs
18.-

concerning load-definition information. He vill testify ac
jg

to what the load definition; are for the GE Mark III'

20'

reference design.
21

Mr. Guyot will explain and testify hcw he was
22

given this information, and hcw he reviewed the infonraticn,
23

''.nd determined it was appropriate for use in enrnation w.tth
24,

the design of the Merk III contailunent for ''ae 31cck Fox I25
|

s

}

- - - - - . . .- . .. _ - . _
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1 Station.

O '

2 I should point out, Mr. Chairman, that the

3 Mark III containment design for the Black Fox Station ic

/N 4 not the GE referenced plant design. CE is not furnishing thei 3

s_/
5 Mark III contairunent for the Black Fox Station. It IG

6 outside their scope of supply. It is being furnished by the
.

i *

7 applicants and designed by Black and veech Consultant.

8 Engineers.
.

'

Mr. Guyot will also nestify as to his revieu ofg

10 this information and testify as to the status of his pralimi-

y$ nary design of the containment for the Black Fox Station.

12 Mr. Lowell Thurman will -:enify with respect to

13 Contention 3, which is the impact of full-swell lead in an

34 above-auppression pool on componenta and piping in that area. fs'

15 I-Ir. Guyot will also testify with respect to
,

Iend SS 16 i Contention 3 in the same area with resueet to etnicturne Oniv. I

17

18
.-

19

20'
,

21

22

i
23 i( !.

. .
4

as i ,

I |'
-

l .

t

.. - . - . - . , .. .
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1 Mr. Gang will testify with respect to Contention
O

~

2 3, with respect to the one iten of equipment locatc-d in the
!

3 suppression pool area that is within the GE scope of supply.

O)
4 This is namely the hydraulic control units.

w.

5 Mr. Conrad will take the stand for the purpose of

6 complementing the testimony recently filed by the NRC Stafu, .

I-
'

7 namely the testiraony of Messrs. Field, Guldrick and Thomas,

8 and in that testimony thev indicate nhat the hoplicants have {
~ I

e agreed to certain commitments concerning the decign of t'Te !
.

10 Black Fox Station with respect to in-phase bubbles u they

11 may accrue from safety relief valve discharges.

12 It is Mr. Conrad's tectimony -- it is in the i

13 form of a letter which confirms that commitment. Mr. Chcirman,

14 we heard this morning from Mr. Davis that Board Question 5-1

15 would be *:aken up on Monday. I also -- I'm sor:.,1, 9?ednesday --

16 that is the day af ter tomorrow.

I understand from Mr. Farris that he would17

Prefer to proceed in that order as wall. .is a consequence,'

18

Applicants will not offer into evidence the tectimony of19

William Gang on Board Question 5-1 at this time. Ne vill uait'

20'

21
until Mednesday.

However, the tectinony of Mr. Guyot on T.' card.

22

Question 5-1 is intectrated into his written testimony on
23

!Contentions 3 and 16.24
;

W would ash that that be admitccd when va anht ;

25 i

i
.

' .

.
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I the offer, with the understanding that Mr. Farris reserves

2 the right to cross-examine on Hednesday rather than tcany with

3 respect to Doard Question 5-1 and, indeed, we would reen11

- 4 Mr. Guyot at that time.h*]v
5 With those preliminary renarks, hr. Chairnan, 7.

6 would like to begin ispplicants' direct case on Cententionn 3 .

.

'

7 and 16 by calling the witnesses who will sponsor Amenduent 14'

8 of the PSAR; namely, Mr. Conrad, Dr. Cox, Hr. Cuyot and Mr.
.

9 Cobon to the stand.

10 Mr. Chairman, Mr. Conrad and Mr. Guyct and Dr.

11 Cox have been previously sworn. Mr. Sobon has not.

12 CHAIRMAN WOLFE: Mr. Soben, would you remain

13 standing.
s

.

' 14 Whereupon,

15 EDWIN COX,

16 VAUGHN CONRAD

17 and

18 DAVID GUYOT
,

,

19 were recalled as witnesses on behalf of the Applicants and,

' 20 having been previously duly sworn, were oxurined and testified

21 I as follows; and

22 LMIBERT SOBCN

was called as a witness on hohalf of he Applicant and, havin o23

been first duly suorn, was sxa ainoS and t-astif '.J.2 ':s fellcus:
24

25

-

'/| '

- - -- . . - -
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1 DIRECT EXAMINATION
/]

~

~

2 DY MR. GALLO:
g

- i3 0 Mr. Conrad, would you state ycur ful1 ~ nme and !

p 4 addrass for the record, pleasc.
w/

5 A [ Witness Conrad] My nama la Vaughn L. Conrad.

6 I reside at 5120 South Riclutand Avenue, Tulsa, Oklahom. I am
'

7 cmployed as a manager of Licensing and Compliance by the*

t
i

8 Public Service Company of Oklahcma. (
- )

i
9 A [ Witness Guyot} Ily nane is David Guyot. My j

10 address is 103 Long,0verland Park, Kansas. I am empicyed

11 by the firm of Black S Vectch, a concultant to Public Service

12 of Oklahoma.

13 0 Mr. Seben, wculd you state your fu.l name fcr the
:

- 14 record? {
i

|15 A [ Witness Scben] I1y name is Lcrchert John Sebcn.

16 I reside at 992 Redmonti Avenue in San Jose, California. I
'

!

17 am the nanager of the BWR Conteinment Licensir.g fcr Cenen'1
|

|;gg Electric.
.

19 ,O Dr. Cox, would ycu state your full nere and i

>

'. 20 address for the record. i
!

!

21 A [Witnesa Cond i:dvin Cox. I am at 3920 Linden
,

i

22 Drive in Prairie Villap, Xancas. I am an ca@loree .i Blac'- |
I

23 & Veatch, a.c project enginecr., licencing.
(

24 Q Itr. Conran, did you aa ro eccccion to ordar % |
|

25 preparation of Amendment 14 to the PSA';?

,

i
ie

i .

. -
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1 A [ilitness Conrad] Yes, I did.
_

-

2 O I show you a document that has on a tab on the

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

.C ; 4 it to you, and ask you if you can identify it for me.
J

5 [11anding document to witness.]

6 A The document is a copy of Amendment 14 to the Black

.'

7 Fox Station Preliminary Safety Analysis Rape.rt.

8 O May I have the document?
.

9 [IIanding document to counsel.]

10 Mr. Conrad, did you have occasion to requsst Dr.

11 Cox to prepare this document?

12 A Yes, I did.

13 C Dr. Cox, is this the document that you prepared at

14 the request of Mr. Conrad?

15 A [ Witness Cox] Yes, it is.

16 O Dr. Cox, car. you tell me what the document contains

17 L. in gancral terms, what subjects it addressen?

18 A The document contains essentially the incorporation
..

of the General Electric Revision to the Containment Load19

*

20 Report.,

21 O In connection with this revision, did you receivo

tha advice and assistance of Mr. Guyot?22

A Yes, I did.
( 23

24 0 can you explain what that advico and assistanca was?

A David Guyot is responsible for contaimaen: design25

I !

. . -.-. ..
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1 for Black & Veatch. lie thoroughly reviewed the docunent and
_

-

2 submitted it to me as applicable to Black Fox Station for
.

3 incorporation in Amendment 14.

4 [ Handing document to counsel.]

5 0 Mr. Guyot, I hand you what has been identified as

6 Amendment 14 to the PSAR, and I call your attention specifically
'

.

7 to that part of Amendment 14 which contains Append'.r. 3-c, and

.

ask if y<.,u have prepared that document?8
.

9 A [ Witness Guyot] This document was prepared by na

10 or personnel under my supervisien, yes.

I1 Q Can you tell me how it was prepared?

12 A The document wan prepared by making a review of

13 the General Electrio document referred to as the Interim3
.'

14 Containment Load Definition Raport Revision 2, dated November

15 of 1978, against the Appendix 3-C of the Black 7cx Station
,

1G PSAR, as it existed through Amendment 13.

17 The changes or the modifi~ cations, revisions, refine-

.. 18 ments and load definitions presented in the ICLR Rev. 2 *iere

19 reviewed for their applicability to the Black Fox Station

20 containment design, and those load definition refinement.s'
-

21 which were applicable, tnose were incorporated into ,1T,endmant

22 14 and documented in Appendix 3-C, which I nee hold.

23 0 Is Amendment 14, and more specifica .ly Ap7endi:: 3-c.

24 an accurate prosentation of the In' erim Contaircant Load

2, Report Revisich 2?

I
(

l
i

_ _
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1 A Yes, it is.

(
-

' 2 Q Does Appendix 3-C contain any infornation in

3 addition to what was contained in the Interim Contain. tent

g- ) 4 Load Report Revision 27
_ _

,/

A Appendix 3-C dcoa contain seve al Black Foxg5

6 unique design descriptions which are expanded on in my testimony ,

a' which would be presented with regard to Contentions 3 and 6.7

8 Tha.9e differences are documented in Appendix 5-C.
.

Other than that, it is s. duplice.fion of thag

10 applicable portions for the 23D-inch raactor centairscnt

system from the Mach III reference plant.yy
__

O You said in your testimony on Contenbicnc 3 cnd 6.
12

Did you mean 3 and 16?
33

A Y"3*
14 ,

!
Q I understand that Amendment 15 to the PSTO ;tas t

15
e

I
"* " * " * ""Y "9 "''*

16

to your knowledge, that might affect Appendix 3-07
7

A Thero is a nodification in Attachment R to Appendin !
IO |..

3-C uhich is in the Amendm2nt 15 to the Black Fox PSAR)g

which addresses hhc -- provides a descr4Kian at ena wapprossiod. gn,

pool temperature monitoring nytten for the Blach Ion Statian.

I hP.ve revi med this amar::rient, and althet.7h

the change is a departure from che retandard "?E roccer.:ndtcior.,
(~ 23

.

l
it does not affcet load dafinition. |24 ,

i

|O As I undaratand your tastimony, Appendin 5-C it .n
25 ,

!

!
)
!
s

I
i

- .
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j

1. accurate representation of ICLR Revision 2, except ac you _

>
/

2 have noted it here this morning; is that correct? I

- 3 A That is correct.

/ 4 0 Mr. Sobony-uculd you pass the document to Mr.

5 Sobon.

6 Mr. Sobon have you had cccasion to reviett PSAR
.'

7 Amendment Nc 14 and in particular Appendin 3-C?

8 A [ Witness.Sobon) Yes, I have.
,

.

9 0 You have heard Mr. Guyot testify this morning ,

i

10 that it is an accurate representation of tha Interim I

i
I

11 Containment Load Report Revision 2.
.

12 First, let me ask you: hre you familiar with the '

|
t

13 Revision 2 document?
T

J

v
14 A Yes, I am familiar with the ICLR Rev. 2 in that

15 I was partly responsible for the preparation and transw.iztal

16 of that under the GESSAR docket to the Regulatc1.y Staff.
I

ty Q Based on your review of Appendix 3-C, do you agree

.. 13 w'ith Mr. Guyot's opinion and statemant that it reprocents a '

19 true repr(2sentation of ICLE, tne Interim Containrant Lond

'

20 Report Revision 27 !
'

t

21 A Yes. As explained in the foreword to 0. tic nmnd- i

!
'

22 ment, the exceptions cro identified c.nd the rout of tha

i

{ 23 dccument does reflict tha ICLE !v/. 2. |
.

h h & M . 6 Y$ b=

!

25 like to offer inte evidenca -- I guasa buiare I offer in it.tc |

:

*
. . . _
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i evidence, Mr- Chairman, I ought to have it raarked as
.

' '

2 Applicants' Exhibit.

3 At this time, Mr. Chairman, I would like to have what

/] 4 has been ident.ified as Amendtrent 14 to the Black Fox PSAR,

5 I would like to have it marked for identification as

6 Applicants' Exhibit No. 36, and I hand the reporter three
.

*

7 copies for that purpose.

6 Cl! AIRMAN WOLFE: Any objection?
.

.

9 MR. FARRIS: No objection.

10 MS WOODilEAD: No objection,

jj CIIAIIU4AN WOLPE: Without objection, Applicants '

12 Exhibit 36 is admitted into evidence.

xvvxx 13 [The doct:nent referred to
'~

marked Applicants' Exhibit 3614

15 f r identification, and

.

16 received in evidence.]

and 6
37

.. 18

19

'

20'

21

22

b 23

24

25 i
. h|

h

4

. _ _ - _
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J
MR. GALLO: I would request that any cross-

q -

examination on Appendix 3-C be held in abeyance until we'

2

introduce the supplemental testimony of Mr. Guyot, Mr. Sobca,3

O 4 Mr. Gang, and Mr. Thurman.
s.-

MR. FARRIS: No objection.
5-

MR. BALLO: Dr. Co:: may step down, with the Board's -

6
'

' permission.
7

CHAIRMAN WOLFE: Yes.g
.

(Witness Cox excused.)
9

1

MR. GALLO: I would like to call, in addition to I
,g

these witnesses, Mr. Lowell Thurman and Mr. William Gang.
.

Mr. Gang has previously been sworn; it. Thurman has not. !

Whereupon,

EWILLINI G. GANG"'

14

was recalled as a witness on behalf of the applicant and,
15

r

having been previously duly sworn, was examinal and bestified |
f o, g

'

as follows: j
17 |'

and
h18.
i

LOWELL E. THUMiAH !
19 |

was called as a witness on behalf of the applicant ani,'

-
' 20

having been first duly sworn, was enanined.and testifiad as
21

.t

follows: !
22 ;

.- MR. GALLC: Off the*racord. }

( ?.3 }

(Discussien off r.ha record ) |
24

25 -

i
'

.

I
2
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1 BY MR. GALLO:

r') -

~

2 B Mr. Sobon, did you have occasion to prepare

3 supplemental testimony with respect to Contention 16 in this
.

O 4 proceeding?
V

A (Witness Soben) Yes, I did.5

6 G I show you a document entitled " Testimony of
*

'

*

7 Lambert J. Sobon Concerning Contention 16," and ask if that

8 is the testimony you prepared for this proceeding?
*

,

9 (Handing document to witness.)

A Yes, this is the testimony that I prepared.10

39 G Are there any additions or corrections?

A Yes, I have one correction. That ic on page 1112

in the next-to-the-last paragraph, there is a line that
13

reads " exceed the peak drywell pressure of 21.8 psig"; that34

should be "psid" as in " differential." That is all of the15

rre ti na I have.
16

G Mr. Sobon, as corrected is your testimony accurate
37

a' C mplete, to the best of your knowledge and belief?
18,,

19 -

s, it is.

MR. GALLO: With the permission of the Board, I --

20-

will make my mgtion to admit all this evidence after I have
21

laid tPa foundation for each piece.
22

3 N N ' U ^ L I'O '
( 23

G Mr. Guyot did you have occasion to prepare written

testimony with respect to Conteritions 16 and 3, and Question

-

. _ . . . . , . - -.- ~ . . .
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1
?

1 5-17
_

2 A (Witness Guyct) Yes.'

3 0 I show you a document entitled " Testimony of

'~ ~ ' . 4 Mr. David Guyot Concerning Contentions 3 and 15 and C.uastion
v

5 5-1" dated February 2, 1979, and ask if that una tha

6 testimony prepared by you for thic proceeding? -

'

A Yes. |
,

7
|

8 G Ara there any additions or correcticas -- strike |
.

.

that.g

Are there any corrections? I
10

l
A Yes, there are. Thera are four correctJous.gj

On the unnumbered first page, the lest line of the -?irct
12

'" "E 8 " "** "Y "Y ' "" " ~~
13

G Would you explain better the nature of than
j4

i

"^3
15

** YE "" N" " " 0
16

with Board Cuestion 12-3, and are noc includ d in thic t

17 :
.

I

testimony as the testimony currently ronds. ;

i> 18
|

O And you previoacly testified in the procaldin7 I
9s

with regard to Board Question 12-37 ,

. ,0 |u

t
A Yes'. I did. 4

21 ;

i
4 Please continuc. !

-

A On pago 7, the las lira chculd road: iri lir.u
'

l 23 ;'
.

'

24
'

2CI.P. Omr. 2'' incttad o2 ~ 1:,5 ' meces c . "of 100* ?. crcvided i
|

The no::t nago, the fif% line frcn 'd.c .:c r 2- !
'

i25
,

- . _ , -

!

.

e < ,.
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1 should read: " Station is essentially identical to the

)
2 Mark III Reference containment for the 239".

.

3 On page 10, in the footnote, the fifth line

N 4 should read: " valve" instead of "value."
v

5 g Does that complete your corrections, Mr. Guyot?

6 A Yes, it does.

.-
7 G Mr. Guyot, as corrected by you this morning, is

8 your testimony accurate and complete to the best of your
,

.

9 knowledge and btlief?

10 A With regard to Contentions 3 and 16, yes.

It G Is there come question on Board Question 5-17

12 A Yes. I would make a correction to Contention ~~

13 or Board Question 5-1, that I did not make this morning.

14 g would you make it at this time?

A On page 19, in the second paragraph, the sixth15
'

line, the number "15%" should now read "35 percent."
16

MR. GALLO: Mr. Chairman, when I recalled this
17

witness on recall for purposes of crosc-axamination on his
_- 18

19 testimony, as a preliminary question I will ask him to

'

explain the basis for that change so that Mr. Farris will' 20

have the fresh benefit of that explanation at the tirce, unlessgg

22 ' you want me to ask him now.

MR. ?AREIS: That's cine.23

BY MR. GALLO:3

g Mr. Guyot ac corrected by you today, is ycur
25

~

.

6

-+



7-5 jvb 7537

I testimony accurate and complete to the best of your knowledge
, _

2 and belief?

3 A GTf tness Guyot) Yes, sir.

N 4 G Mr. Thurnan, did you have occasion to prepara
s_/

5 testimony concerning costention 3 of this proceeding?

6 A (Witness Thurman) Yes, I did.

'

'

y G I show you a document entitled " Testimony of

8 Mr. Lowell E. Thurman Concerning Contention 3" dated
*

.

9 February 2, 1979, and ask if this was the testimony preparad

10 by you for this proceeding?

11 (Handing document to witness.)

12 A Yes, it is.

g3 G Arc there any additions or corrections to your
i

14 testimony?

A No.15

G Is it accurate and complete, to the best of your
16

knowledge and belief?
97

A Yes.
18 'J

gg ,
O Mr. Gang, did ycu have occasion to prepare testi-

mony concerning Contention 3 for this proceeding?'. 20

A (Witness Gang) Yes, I did.
21

G I show you a document entitled "Testimeny of
22

Mr. Wil?ian G. Gang Concerning Contention 3" dated Fchruary
23'

2, 1979, and ask if this was the testimony prepared by you
24

with respect to this proceeding?
25

.



|
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~1
-

.
I'

.

(Handing document to witness.) P*

_,
-

') >

'

2 A It is. *.7
.

l.-
3 0 Are there any. additions or corrections? I

'

i

I 6h, 4 A There are none.
v

5 g Is it accurate and complete to the best of your

A knowledge and belief?
~

,.

7 A Yes.

8 MR. CALLO: May I have a moment, Mr. Chairman?
.

m

9 (Pause.)
.

10 BY MR. CALLO:

;j 4 Mr. Conrad, did you have occasion to write a

f12, letter dated February 2, 1979, to Mr. Vards, which letter

13{
was signed by Mr. Tem H. Ewing; Managcr of the Elech Fo;;

'
ja Sta. tion Nuclear Project?

A. (Witness Conrad) Yes, I did.
15 ,

16 0 I show you a copy of that letter and ade you if

,

that is the lettar?
17

I
#

(Handing document to witness.)
18j

& Yes, it is.
.

j .

0 What does the letter cover?. 20 ,

i
#

A. The letter covers the applicant's commitment ong

combining 1 cads frcm oscillating buUnles in the suppression ;

n |
fpools.

g g
x. ,

i
O Ecw ie-it the lettsr was sign 2d by ?ir. Ewing?

.i,62 ,

A. It ic stan6ard' project practice for ccrrespondenccg
1
,

b

~
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g going from the Public Service Company of Oklahoma to
'D'

2 regulatory agencies to go over the signature of Mr. Ewing,-

3 the project manager for Black Fox Station, or frcm an officer

( 4 of the company.

5 Q. It is my understanding that you in fact wrote this

6 letter?

*

A.*

7 Yes, that is indicated by the prcduction code

8 underneath Mr. Ewing's signature on page two. The production
.

~

code is in all caps, "TNE:BLC:fd." That is a standardg

10 pr duction code used by the company to indicate who. signed

;g letters and who actually wrote the text.

12 g Do y u adopt this letter as your testimony here

today?13s

14
' Y 8' I OU*

,

g s ac na e an emple M to n r .tn wle@e15

"" "
16

A. Yes, it is,

MR. GALLO: Mr. Chairman, at this time I would
-

g

like to offer into evidence as a part of the applicant's
19

direct case, supplemental testinony of Mr. Sobon concerning.

20-

contention 1G; t.nd Mr. Gana concerning Contention 3;,

e.1

Mr. Thuman concerning Centantion 3; Mr. Conrad's testimony

concerning the Public Service Cenpt.ny of Oklahona'a commitment;
s

and Mr. Guyot's testin:cny concerning Ccntentionc 3 and 15, ac

well as Board Question 5-1, with the unaarstanding with

.
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I respect to Board Question 5-1 that Mr. Guyot uill to
,

f

2 subject to recall for crosa-examinatica by inter'reners and

3 staff on Wcdnesday of this vaeh.

E 4 I would 13he to offer all c'_ the supplemental/}
5 evidence -- all the supplo:aental testimony into evidence,

6 Mr. Chairman.

' '
'

7 CHAIRMAN WOLFE: Any objection?

8 MR. FARRIS: No objection, except to Mr. Cuyot's
I

-

~

testimony on page 2, Mr. Chairman, the last santeaca on |g

I

10 that page. We would move to etrike that sentence as a legal

11 conclusion by Mr. Guyot who is r.ot competent to render one.
--

12 (Pause.)

MR. GALLO: Mr. Chairman, if I understand it, t'.e13

y sentence in question, "In all cases, the final decign vill b2

15 demonstrated to adequately meet the lording requirement.a anc
i

I
zg ensure the safety and welfare of the general public. I do

not beliexo that this is a " legal conclusica. ' It dcaca't97
i

purport to cito any regulation in Part 50. any secticag
-

t

gg or statute of the Atomic Energy .?.ct. It simply in a ctatement ;
r
i

^

20 which I would submit is a part of Mr. Guyot's raaponsibility i
.

as a representative of an architect engineer, which ir. to
21

.

design a facility so that it adacuately ansures the rafoty22

and welfare of the general pubu.c.
( 23 ,

Therefore, I would oak chat the matica to atriN
24

a on ed.
25

f
. >

!

| I,

o .

. . .
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1 MS. WOODHLAD: Mr. Chairman, I do not see this as

O .

/ 2 a legal conclusion, either. He speaks particularly to the

3 final design, which is not questioned in this proceeding, in

4 any case; it is an anticipatory statement, something that might{'\
5 happen in the future. It doesn't seem to be a legal conclu-

.

6 sion.
.

'and #7 7 (Board conferring.)

8
*

.

9

10

11

12

13

14

15

16

17

la..

19

. 20

21

22

23(

24

25

.

9

-
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1 CHAIm mN UOLFE: Motion to strike is denied. Na _

,,

2 do not feel that this is a legal conclusion, and to the extent

3 that any witness happans to nake a legal conclusion or cn

.-~

,

engineering conclusion, that ultimately may be deemed to be(j 4

5 a legal conclusion, the Board will ignore it as such.

6 MR. GALLO: Mr. Chairman, my colleagues pointed out
,

7 that we have providad 20 copies of all supplemental testimony

O for incorporation into the record as if read, with the excsption.

.

9 of the letter signed by Mr. Ewing.

We will provide copies as soon as possible for the10 -

11 reporter for that purpose.

12 CHAImmN UOLFE: All right.

13 MS. WOODHEAD: Before this evidence is admitted,

s

14 can I ask counsel to clarify tha use of the term supplemental

15 tectimony? I understood from his letter of February 2nd

16 that gave advance copies of the tastimony to counsel that

37 this was a replacement. I don't knou hew he uses the term

.- gg supplemental.

19 There was testimony filed September of '7e which I

.

understand he intends to uithdraw and replacc with the present **

20

21 testinony.

22 MR. CALLO: I would be glad to citrify hat., Sha

is correct; we are withdrawing and have u4.thdrawn the te 2 9.ony( 23

filed on September 25, and uhat I characterized here e.s24

supplemental testimony 13 the only testimony at the ncnent25

t
:

;

.
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1 on Contentions 3 and 16.
/ i

2 MS. WOODHEAD: I have no objection to its

3 admittance.

(] 4 MR. FARRIS: Mr. Chairman, on the letter that Mr.
v

5 Conrad proposes to introduce, I havo a couple of voir dire

6 questions I would like to ask.
I

I *

'

7 CHAIRMAN WOLFE: All right.*

xxxx 8 VOIR DIRE EXTJIINATION
.

.

9 BY MR. FARRIS:

10 Q Mr. Conrad, you stated you prepared this letter

11 and it simply went out under Mr. Ewing's signature?

12 A [ Witness Conrad] ' chat is correct..

13 Q You are going to offer this today as your testi:.;ony?

~

14 A That's correct. I said that I would adapt this as

15 my testimonv .

16 Q Do you have the equivalett authcrity of Mr. D. ting?

j7 A The equivalent authority?

18 Q Do you have the same authority theh Mr. Deling has

19 in the Public Service Company?

'. 20 A Mot the same authority.

21 Q Are you personally authori::7.d *_o r,ue:a the cc ai: ment

22 that Mr. Ewing is making in this lettor?

23 A YAS I LL-
,

k
.

24 Q What are the linic of your 1.tthorinaxicr_ Zc3:

dollara?25

|
.

I
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1 A I am authorized to make commit 2 cento on the
<

-

*-.

i
2 behalf of the company in the nrea of licensing, net particularl:ri

3 a dollar commitment.

(x3 4 Q You have no limit on your authority cc far ac
$N-
{

5 licensing gocc? -

6 A I have an obligatica to discuss wich Mr. I: win:-
,

** 7 and his management the commitr.ents I cm making on rahalf of

8 the company.
f,

i,

9 0 Have you discussed this obligation vica Mr. Eri:;g, !
i
t

10 with the management at PSo?
|
1

11 A Yec, I have.
|

12 O And you have been given authority to ranke tnic )
!

commitment? *

93

14 A Yes, I have. |
t
i

O Js that authority in writing?15

16 It is given because Ifr. D: ting cignsd che lec'> r !A

i

that I crepared. -

1/ -

Q But do you have the authority, cinco :/c.. crc
{gg

t

99 in troducing this as your tes*imony. ra:-her than .cir. IS. '.ng':s, j

. 20 do you-have that authority to make this coma!.tnai.t for 53O?
.

21 I have the authority to mnka ' the cor.mitment chatA -

22 ue ars spanking of in this int:sr yac, sir. f
'

C And is that cuthority in Iriting? ,[23s

A Spe ci fic a~.?.v nct, ct'ar then the 2: c; M c !!r. E/? ' ' '
24 -

,

i

signed the letter that vent to the U.S. Xue ear
2a

,

I

h

. .
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3 Regulatory Commiss'an that I prepared.
.N

-

2 MR. FARRIS: Mr. Chairman, I am afraid that I have

3 to object to the offer of this particular letter because it is

4 going to be based on hearsay; that is, that Mr. Ewing has^

xe

5 this authority. -If ha is the one who has the authority

6 representing to this Board, the NRC, that PSO is going to be

'

committed to this remedial action as far as the genaric'

7

resolution of Interim Contaitur.ent Load, I think Mr. Ewing
8

.

9 is going to have ,to be the one to effer this 1 cuter.

MR. GALLO: Mr. Chairman,. I understand thtt the
10

answers elicited through Mr. Farris' voir dire, this :.3 chat
33

occurred:
'

12

b!r. Conrad hac the authority to make ec=aituentc
13

on behalf of Public Service of Oklahcmc in the area Of'-
34

licensing, and with respect to this pr..cticular ccumitmand,
15

he -- strike that.
16

} Secondly, that these cemmitments and this c'.itherity37 g

'' ' " ' ' * "" * "*""" " " U *"*

18:

top managementr I acaulne before the comnitment is actucily made.
39

n pa cular instace he dM do that. 15nat 5*

20.

his testimony in answar to the voir dire.g

.

It is quite clear that in seca.s that ha :a.s

testified that ha has the authoritv.. not ol'1" cencrnl: ~ .. -n
but in particular with the cocaitmcnss rec forth in w n.' '.e ut, .:. .

The fccc that the particular author.ity is tiet la cri ing ic

i
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!'I unimportant. Corporations just don't oparate that way.S

There is no need for this kind of authority. It is a mattar - '2
,

3 or this kind of' authority being in writing. j

4 |
m
(v, It is simply a matter of close working relaticaship

5 between Mr. Ewing, Mr. Conrad, and their higher canagensat

6 people,
.

7 The motion to strike should ba deniad.

8 - C15'tIPJIAN WOLFE. Any other ccartant,. Mr. Farris? ..

'

I
!9 MR. FARRIS: No, sir.
I

i
10 CHAIRMAN WOLFE: Staff? 8

6

i
.

11 MS. WOODHEAD: Mr. Chairman, could I cuggest chah

12 in terms of introducing documents inte evidtnce, Hr. Ocartd t
3

.

:

13 is certainly a witness as to the signatura of 'ir. Ewing raid i
f

% >

14 can testify that this is indead a company decuront which is !
i
1

15 heneficially presented to the URC. ;

IG [Ecard conferring.] *

f

' i
17 CliAIRMAN WOLFE: Th<i objechien is ovr rnlcu. ;

-
j.

.

/ 18 The documents identified by Mr. Callo uill be incorporaced i
4

i

19 into the record as if read. |
t

.
*

20 (The documents follou:]

21 .

I
!

22 ;

i

i. 23 -

-
,

.

24 -

t
?

25 !

, ;

.
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A UNITED STATES OF AMERICA
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TESTIMONY OF DAVID GUYOT CONCERNING9 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.
v

Part I of my testimony deals with the following

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 andq ,.

above the suppression pool and their ability to with-

stand the pool swell loads identifie$ in the first
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'
portion of this testimony.

_

W=

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
.

'
earthquakes.

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, operational

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 teen identified for the
design of structures or implicitly as design margin in
the design of some components such as the Pressure Vessel

i
skirt. In all cases, the final desig.T will be demon-

strated to adequately meet the loading requirements and
*

ensure the safety and welfare of the general public.,

v

ee

-
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Part I

g- Contention 16 1[
'

Containment Dynsnic Loads-

The purpose of this part of my testimonyliis to -

(i) document the establishment of load criteri~a for

Black Fox Station regarding the phenomena which specif1-,

,

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. Technical bases for the load defini-

tions for the Mark III containment 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-ll314-08 (Preliminary) 2/, 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:

(s
(1) vent clearing;
(2) vent / coolant interaction;
(3) pool swell; ,.
(4) pool stratification; and
(5) pressure loads and flow bypass

2/ Reference 16-1



. . _ _ . _ . _ _ _ _ _ - - - _-

.

.

-4- _

'h

Standard Safety Analysis Report (GESSAR) 238 Nuclear -

( > Island, Docket STN-50-447, which presented GE Information
'

Report.NEDO-ll314-08 (Final),3/ 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-ll314-08 was
,

placed on the GESSAR docket by GE as Appendix 3B, the'~

Nuclear Regulatory Commission staff, in.a letter dated
November 23, 1976, from O. D. Parr to B. H. Morphis /4

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
A, . ._

submitted to the NRC Staff in April, 1977, as a portions7

of Amendment No. 8 to the Black Fox Station Preliminary

Safety Analysis Report. -
-

..

Thereafter, GE issued additional load definition in-
-

formation applicable to the design of the Mark III Con-
'

tainment. This information 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").1/ 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 a result, Appendix 3C, as

incorporated 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 Fox Station docket as a part of Amendment 14 to the
_

PSAR (hereinaf ter 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

- Design Report 22A4365.

..
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(1) Appendix 3C-Revised includes 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 GE information docu-

ments, GE identifies the critical geometry and estab-

lishes other parameter limits for the standard Mark III



. -. - . - - - - - .- - . - . - - - . - - - -

_7_.

'i 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;

pa,rticularly Figurce 2.2-2, 2.2-4, 2.2-5, A4.1, A4.2, and'
A4.3; Sections A2.0, A7.2, and A10.1; and Tables A4.4 and

A10.4, 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 J500

square feet available vent requirement which is the basis
.

for the 11 psid design pressure. Accordi1 gly, 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 Rev$sion 2, to service

_

%
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the Emergency Core Cooling System will not significantly

effect the peak calculated, long-term pressures and. . ,

t'emperatures 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 calculated pressure,

based upon the design service water temperature, of 9.8

psid. Therefore, the use of lower service water tempera-

ture does riot 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 the NRC Staff. My testimony demonstratc , .nat
_

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.

i
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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
~ -- '~ ~

_v- _

point of load application. Additionally, the Reactor

Building structure also responds to the effects of some -

3e of these loads. This structure response causes. feedback
_

g_
,

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 5/, I conclude that the Black

f/ In my testimony which was filed on September 25, 1978,
I discussed the results of my preliminary design analy-'

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 and
presented by GE in ICLR Revision 2 and have identifiec
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 fram 5 to 11
hertz to 5 to 12 hertz. This change will result in an
additional set of dynamic analyses to be performed to
extend the upper 10mit of the bubble frequency to 12
hertz. Preliminary analyses which consider a single
valve subsequent actuation indicate that this revision

m

*e

~.
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Fox Station containment design adequately accounts for

l~ the phenomena identified in Contention 16. The discus-g
V sion in Parts I7 and III below are examples of this *

preliminary design process. In fact, the additional .

j 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 be 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.

..
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PART II

Contention 3
/

-7

r^g -

~ # 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,E/ 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 lvad criteria for Black
s

'- 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
postulated Design Basis Accident for Black Fox,
1 and 2.

8/ The design adequacy of components within the
context of Contention 3 is discussed by Messrs.s-

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 --

-

n

''
foads 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 Schse ctkos 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 and 3.8.3.4.3.2 of

_ the Black Fox Station Preliminary Safety Analysis

*
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Report. The structural steel attachments, stairs, and -

.. .

platforms are designed in accordance with the loading

qqmbinations and acceptance criteria specified in Sub-

sections 3.8.3.6 and 3.8.3.4.3.3 of the Black Fox
.

, S~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 combinationss

c
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 accider+.s using the

data presented in Figures 6.1, 6.2, and 6.3 and more
,

specifically Figures 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. In addition, the bar charts
-

h
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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 effects 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)a6 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.s,

.

s

e
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With respect to other issues associated with the

suppression pool response due to the postulated loss-
rS

~

( .) of-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 containment. By

utilizing a partially open pit area beneath the elevator

and above the suppression pool at the platform 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

.
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592 feet 10 inch c. 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 TIP 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

..
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- that the Applicant has appropriately considered the

rertical pool swell loads which result from the postu-
n
(3) 1,ated LOCA and other concurrent loadings in the design -

of the structures within and above the suppression pool.

- -

Part III
~

-

Cuestion 5-1 E/
~ Design of Reactor Pressure Vessel Pedestal.

The purpose of this part of my testimony is to ad-

dress the design of the reactor pressure vessel pedestal,

__

particularly with regard to its ability to withstand

the loads resulting from the Design Basis requirements

of 10 CFR Part 50, Appendix A, Criterion 2 relating to

earthquakes.s_.

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.

f 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 contenuion only addresses.the ability

of the pedestal to withstand the vertical motion of'

\

(_ ,. the 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, the 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

biological 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
~.

t

. - - . .
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in accordance with the loading combinations and acceptance

criteria specified in Subsections 3.8.3.4.3 and 3.8.3.4.5

') of the Black Fox Station Preliminary Safety Analysis Re-'

_

port.

The bottom of the inner steel cylinder shell plate

'' for the two governing load combinations (equations (1)a4

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 tha seismic event,
~
-

including vertical motion, the structural feedback

k effects of the safety-relief valve actuation, and the

full e'ffect 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 adequately designed to accommo-

\/ d, ate 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 Foxs

m

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.

*
.

-.
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In conclusion, Part III of my testimony demonstrates

that the Applicants have appropriately considered the
'

vertical input raotion, 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.

.

O

e
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TESTIMONY OF LAMBERT J. 50 BON

CONCERNING CONTENTION 16

My name is Lambert J. Sobon. 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 inergy Business
*

Group. A State.<ent of my background and qualiff'.;ations is attached as.

Attachment I to my testimony.

My testimony deals with Contention 16 regarding the resolution of the

following phenomena and associated loads 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
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1. 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 III containment hydrodynamic loads and/or load

prediction methodologies. The most current load definition in-'

formation is set 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 inforaation 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 adequateiy

address hydrodynamic phenomena in the design of the Black

Fox Station. This infomation is documented in revised

Appendix 3C of the Black 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 design.

2
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~ 2. Summary Description of the Mark III Containment

The Mark III containment is a barrier to contain the energy of the

reactor system and 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 reactor steam which issues from a postulated reactor

. system pipe rupture. The suppression pool also acts as a reservoir

for reactor energy under certain normal or anticipated operational

conditions, such as safety / relief valve operation (as tmuld occur

during certain transients) and shutdown.

The important pressure suppression features of the Mark III containment

design are the drywell, 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 is 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
oi a recirculation line. This LOCA is the design basis accident'

(DBA). Other small line breaks result in LOCAs, and although their
energy release does not result in large dynamic loadings, their
thermal effects may control the design of structures. 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 temperatu e 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.
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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 t;ansients associated with the design basis LOCA

inside the drywell. It is also designed to 'sithstal.d the high

temperature associated with the break of a small steam line in the

drywell which does not result in rapid depres=urization 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 horizontal vent openings in the drywell to maintain a water

seal between the drywell interior and the remainder of the containment

volume. As showr: in Figure 1, a portion of the suppression pool is

.- located inside the drywell between an annular weir wall and the

drywell wall. Fc11owing a postulated LOCA in the drywell, the

. resultant drywall pressure increase forces the water in the weir

wall annulus down, allowing the steam / air mixture to enter the

suppression pool. The suppression pool condenses the steam released

in the drywell. Steam discharged through the safety / relief valves

durirg reactor transients is also piped to the suppression pool and

is condensed.

4



The ucper 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 ray be drained to sucoressien pcol

to aucment the long-tern energy storace capability of the containment.

3. Mark III Test Procram

This section describes the General Electric Park III Test Program..-

The purpose of the Mark III Confimatory Test Program was to confirm

the analytical rethods used to predict the drywell and containment,

cressure response following the postulated LOCA. In addition, this

Test Program also was used to obtain infarration on the hydredynamic

loads that are generated in the vicinity of the sucoressicn pool

during a LOCA. It is this latter aspect of the Test Program that

is pertinent to Contention 16.

The General Electric Park III containment pressure suppression

testing program was initiated in 1971 with a series of small-scale

tests. The test apparatus consisted of srall-scale sirulations of

the reacter pressure vessel, drywell, suppression pool and horizontal

vents. A total of sixty-seven blowdown runs were rade. The curpose
*

of these tests was to detemine the behavier of the hori:cntal*

vents and to obtain data for detemining the acceleration of the
'
* water in the test section vents during initial clearing. This

information was used to establish an analytical model for pre-

dicting vent system perfor ance in Mark III and the resulting

drywell pressure response.
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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.
,

.

6



En June of 1974, after the PSTF vent and pool system was converted

to 1/3-scale, four ;eries 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 qualitatively 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.
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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 LOCA blowdown.

In parallel with this data acquisition, other test data was obtained

for use in evaluating the loading conditions on submerged structures..

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-sca.le test series in which a nine

vent array will be utilized to evaluate multivent effects. Instal-

lation of this vent configuration hu been completed and testing is

to be completed in 1979. In establishing the LOCA related conditions

within the suppression pool, all of the vent stations are conserva-

tively assumed to De 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.

8



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 the 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 conditions

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 is also provided. The GE reference

plant report contains information and guidance to assist the contain-,
,

ment designer in evaluating the design conditions for the various

. structures which form the containment system..

9



4. Phenomena Addressed by Intervenors

This section provides a description of each pressure suppression

phenomenon identified in Contentioa 16, and discusses how these

phenomena have been evaluated for purposes of the design of Mark III

pressure suppression containments.

-'

4.1 Pool 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 vents.

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 inotion of the water " slug" and the subsequent

motion of the froth create impact and drag loads an suppression-

pool structures and components in their path, namely catwalks,

gratings, pipes, and certain equipment. The entire process is*
.

referred to as " pool swell."

10



The pool swell loads on suppression pool structures and components

have been evaluated in 1/3-scale aad full-scale experiments as part
.

of the Mark III test program conducted by GE. Frem this information,

loads are selected and specifierj for GE's standard plant in a form

directly applicable to Mark III design.

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 defined..

The following Sections discuss the pool swell loadings.

4.1.1 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 pool surface. The basis for this

specification is the knowledge that the minimum pressure

increase is O 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



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 Control Unit

(HCU) floors will experience the wetwell pressurization transient,.

during pool swell froth flow at the HCU floor.

'
_

4.1.2 Loads on Containment

The PSTF air test 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 maximue in ::

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 bubbla pressure

load on the containment observed during PSTF testing was 10

psid. The Mark III design load is be ti on these tests.

,. Above the nominal suppression pool surface, the pressure

linearly decreases from 10 psid to 0 psid over the 18 feet

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

12
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Any structures in the containm'ent 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.

*

.

4.1.3 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 calculated 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 conservatively for the drywell bubble pressure and

pool swell drag. (This applies to small submerged structures

e.g., pipes.)

.

4.1.4 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
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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.

4.1.5 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, experience
*

. pool swell induced dynamic loads whose magnitude is dependent

upon both location and the geometry 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

f 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
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4.1. 5.1 Imoact Loads

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

approximately 1.6 times vent submergence i.e., 12 ft, the

ligament thickness has decreased to 2 ft or less and the

impact loads are then significantly reduced. Conservative

bulk pool svall 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 the 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

.ith 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 design 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.

15



For structures above the 18 ft elevation, the conservative

froth impingement load is 15 ps.i 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 pool 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

f design values.

. 4.1.5.2 Draq Loads

In addition to the impact loads, structures that experience

bulk pool swell are also subject to drag loads as the pool

water flows past them. Drag loads are calculated assuming a

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

16



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
2flow through the aporoximately 1500 ft 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 lb,/ft ). This is a conservative3

density assumption confirmed by the PSTF 1/3-scale tests which

show average densities of approximately 10 lb /ft . The3
m

17



analytical model used to simulate the HCU floor flow pressure
~

differential has been compared with test data. These tests

indicate the HCU floor pr. essure differential is more realisti-

cally in the 3 to 5 osi range.

The potential for circumferential variations in the pressure

transient in the wetwell region beneath the HCU floor have

been examined and on the basis of bounding calculations it is-

concluded that the pressure variation will be less than 0.5 psid.
*

.

4.1.7 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 impingemeat and drag type

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 load. Grating structures are not subjected to this imoinge-

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 lbm/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

18



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 M t Clearing

As the drywell pressure increases following a postulated LOCA, the.-

water initially standing in the vent system accelerates into the
*

. suppression pool and the vents are cleared of water. The process

of vent clead ng affects the maximum pressure that will be reached

within the drywell.

GE has examined vent clearing performance as a part of its confir-

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. During the

subsequent vent flow 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.

drywell pressure. The calculated drywell pressure during the

Design Basis Accident includes the HCU floor pool swell inter-

ference effects. The containment response analytical model
.

was used to calculate these values.

During the blowdown 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..

20



4.2.2 Loads on Weir Wall

T,he 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 loading 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

4, 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 also 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 program.

The Mark III test program with respect to the steam condensation /.

.

chugging phenomena is essentially comolete, and the program provides

., data to atsure that the Mark III containment steam condensation /

chugging loads are adequately defined.
.

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

4.3.1.1 Condensation Loads Following Design Basis Accident (DBA)

Following the initial pool swell transient caused 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

location) 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 nese the
.

vent exits. The maximum pressure amplitude of approximately

10 psid occurs at the vent but is observed to drop to approxi-

mately 2 psid within two feet. However, fra 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 harmonically related

sine waves developed from a regression analysis of the test

,
data..

. 4.3.1.2 Chuaging 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

oscillatory 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

4, response is of the pulse train type with the peak amplitude of

the pulses varying randomly from chug te chug. The pressure

pulse train associated with a chag consists of a sequence of

four pulses with exponentially decreasing amplitude. The

chugging process, as observed in PSTF tests, is randca in

amplitude and frequency. 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

simultaneously exposed to spatially uniform pressure pulses.

Because some net unbalance in the pressure distrib'Jtion gives

rise to a vertical load, a peak force pulse train (maximum

pulse amplitude - 250,000 lbs) is applied vertically upward
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over the projected vent area concurrently with a peak pressure

pulse train (maximum pulse amplitude - 540 psid) to evaluate

the effects at one vent. For global effects, an average force

pulse train (maximum pulse amplitude - 91,000 lbs) is applied

vertically over the projected area of all top vents concurrently

with an average pressure aulse 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 (results from tests)

was -9 psid with a standard deviation of 3 psid, 15 psid is

recommended for design.

4.3.1.4 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 boundary for each situation

has also been made available in loading documents.
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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...

4.3.2.2 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 chugging is characterized by a pre-chug underpressure

followed by a pressure pulse train. The load applied to the

weir ennulus (weir wall, basemat and inside drywell wall) is

described by a pre chug underpressure, defined,as a half sine

wave, followed by the pressure pulse train. For local load

considerations the peak amplitudes are applied, and for global

censiderations the mean amplitudes are applied. Vertical

,. attenuation of the weir underpressure is very small. The

pressure 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 Condensation Oscillation Loads

During the condensation phase of the blowdown, there have been

some pressure oscillations measured on the containment wall in

PSTF tests. The forcing fu iction to be used for design is

described in section 4.3.1.1. The magnitude of the maximum

load on the containment wall is 1 psid.

..

4.3.3.2 Chugging

*
.

Examination of the PSTF data shows that attenuated vent system

pressure fluctuations associated with the chugging phenocena

are transmitted across the suppression pool. Chugging loads

on the containment are described in subsection 4.3.1.4 and

Table 1.

4.4 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

identified from PSTF test data. Low steam-flow chugging (as

described in subsection 4.3) and circulation of suppression

pool water by the emergency core cooling system pumps will

effectively dissipate this thermal gradient as the accident

transient progresses. Therefore, it is a short-term effect.

27



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 concu i for pool boiling or

impairment of the p essure suppression function. This has

been demonstrated by the Mark III test program.

4.5 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 temierature 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

0of 212 F. It was also noted that other considerations will

prevent the suppression pool temperature from reaching this

value. Thus, there is no concern for significant oscillatory..

loads ; . ::.,; :enoression pool as a result of steam condensation

, instability during e. continued discharge of the safety / relief

valves.

The possibility of steam bypassino 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,

local boiling will not occur due to the large mass of cold

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

for steam bypass due to local boiling. Assymmetric wave generation

is evaluated using full-scale test data from the Mark III test

program. The test data showed cost pool swell wave peak-to-peak
*

.

amplitudes of less than two feet. The plant designer should

take this parameter into account in the containment design to
.

assure no potential for steam bypass.

Seismic slosh effects on the pool surface have been evaluated

in a three dimensional subscale test. In that test, it was

concluded that vent uncovering will not occur when subjected

to the seismic spectra set forth of USNRC Regulatory Guide 1.60.
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4.7 Inadvertent Vocer Pool Dumo

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 ninutes

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 isolation valves on

either dump line during a non-LOCA plant condition.
.

5. Conclusion

It is my conclusion that sufficient information is known and

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

_
EDUCATION AND TRAINING:

_. __ ._

B. S., 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 being
addressed in GE and Utility sponsored containment programs.

Between 1962 and 1966 Mr. Sobon 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.itions where he advanced to the position of Shift Supervisor of an
operating crew.

,

.

In 1972 Mr. Sobon transferred to the General Electric Compar.y in San
Jose, Cali fornia. 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 GE 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 and Mr. Sobon was named to his present,

,

position.

:
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PUBLIC SERVICE COMPANY OF OKLAHOMA y v N
A CENTRAL AND SOUTH WEST COMPANY g . {

M M E

kk IP O. BOX 201/ TULSA. OKLAHOMA 74102 / (918) 583-3611
-

'

Public Service Company of Oklahoma February 2, 1979
File: 6212.125'.3500.21LBlack 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:

During our meeting of January 23, 1979 with Dr. Roger Mattson, 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. On the basis of that discussion and agreement
Applicants commit to the following:

.

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.

CENTRAL AND SOUTH WEST SYSTEM
,

R2*Ji'i'#,2Ffi Power gtfegs UtGes' " ' ^ ^ *" 25*ch*'d,1,'S"' hTc B%%*? *P'"Yo.-
.
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Public Service Company of Oklahoma February 2, 1979
File: 6212.125.3500.21LBla2k Fox ' Station

' ~ ~

SRV Bubble Oscillation Loads Page 2

--Doc et STN 50-556 and STN 50-557k
. . , .

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.

.,

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

Very truly yours,
,

[Ltw-
T. N. Ewing
Manager, BFS Nuclear Project

TNE:VLC:fd
Attachment

.
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TESTIMONY OF LOWELL E. THURMAN
CONCERNING CONTENTION 3*e

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. I 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 testimony 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 u 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.
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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

(cope 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)

pump, 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 abovs 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
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designed using the loads defined in Section 10 of Appendix 3C-Revised

of the Black Fox PSAR. The loads will include the generic loads

dlscussed 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 loade cis-

cussed above plus froth impact, drag and fallback loads. A dynamic

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 ASMI III considering all potential

event combinations. Initial analyses include design margins and

appropriate load combinations and service level limir aesignations
,

.

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 suppression
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 Analysis Report. I have reviewed the information
subsequently developed and presented by GE in ICER Revision 2 ano

(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 conservatively

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)
I have determined, for the following reasons, that no design
changes will be necessitated at this time in the analyses of
mechanical components.

(1) There are no load definition changes in Sections 8, 10,
or 12 of Appendix 3C-Revised. These are the portions of
Appendix 3C-Revised which are directly applicable to the
design of pipin~g and mechanical components in and above
the suppression pool.

(2) The nature of the design process for mechanical components
allows sufficient flexibility to permit mechanical compo-
nents to be designed to meet e.ll 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 equipment support hardware.
(c) Relocate mechanical equipment.
In addition, mechanical equipment can be requalified by
test and/or analysis if the original design margins are
exceeded subsequent to procurement of the equipment.

(continued next page)

.
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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 applicable loads.

*
.



.

.
~

(".
'

.- y
-

.,

EXHIBIT 2 ,,} g-
#

3

.
-n .

( -r.

I

f *
*

. g
.

.
*

Jg_- .,-
~

- ..* .
,

CONTAIITHE!!T ,

d'''~
DRYWELL

'h ";? f.
CENTERLINE**

D''

REACTOR .

VESSEL ij
a-,

. . --

' ' .-

. .

I

| EL. 600'-7 3/4"_ _ _ _ _ _ - .

VROTH '

AREA AREA
(4)\

( m

U. 592'-10"
hHCU FLOOR

.

POOL
'

SWELL AREA,--
oAREA .(3).

..

".*,'
,

EL. 570'-7 3/4" HWL AREA'

;jj (2)4
.9 u

'
,__.. ______ _ w

WEIR
, _

A SUPPRESSION POOL 'II- - - -

! EL. 560'-10" %
~

AREA -''

(1)_ _ _

~ >

~~ SUBilERGED
A17.A- - -

.

I CL. 550'-3"-

f'

:
BA: E!!AT H0RIZONTAL

' VEtITS

k
;i -

E .

e..s.A



Attachment I

r 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 Company 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 contributeda.

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) Initial stress analysis and support design for Nuclear Island

and Balance of Plant Piping Systems
,



.

-2-

(4) Initial pipe break postulations, fluid dynamic blowdown

f analyses and pipe whip restraint designs.

( ,In addition to my BFS assignment, I am also responsible for the

superviaion 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 joining 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.

E

'.

k

*
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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'

Cerritbs, 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 postulated 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 on 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 engineering personnel.

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 feet chove the surface

of the suppression pool. The hydrodynamic force felt by the beams

,

and floor beginning 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 ha's specified that structural

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

addition of the structural beams and the added weight (about

100 lbs) from the larger accumulator and gas bottle, the vertical

natural frequency has been increased to 24 Hertz. It is expected
..

that the reinforced structural cauability of the design will be

at least 18 g's at this frequency. It is expected that the
'

.

transmitted load will not exceed about 4 g's.

The HCU is therefore designed to 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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I.

! !
.

;
,

1 C11AIRWW WOLFE: I would lika to give, as 02 ten as ;

i
I

2 I can, reasonc for rulings. Sc:r.eticas thuv are 2airiv all i
i

' .

6

3- cbvious, but here I don't see that the objectica en tb

f 4 ground of hearsay is well taken.

5 The witness, Mr. Conrad, has said that ha dcas

i 6 have the authority to make these coraitments, and he is
..

7 inccrporating this letter into evidenca as his testimcny, cnd
I
I

8 there has been, I don't think, any foundatien fer suating'
,

9 or arguing that this is hearsay. ,
,

10 All right, Mr. Gallo. Proceed.

I

11 MR. GALLO: These witneccos are available for i

12 cross-axanination, Mr. Chaiman. g
i

CIIAIP3.N WOLFE: All right, j13
t

>
A ./

14 Ms. Wcodhead?

E . WOODHEAD: The Staff has 7.0 crcc c-clic.tinatic". t
15 i

16 questions for any of the App 12. cants : uitnasces on thcs: tt:c !

(
contentions. ;

17 4

I
CHAIRMAN NOLFE: Mr. Ferric?*

gg,

MR. FARRIS: Yes, sir. jgg
i

.' end 3 20
t
i

21
i.

22- i
t
>

)

\ 23 .-
,

24 :
.

25 i

t

i

1

.
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*

1 CROSS-EXAMINATION

J

2 BY MR. FARRIS:

3 0 Mr. Sobon, what do yaur job responsibilitien entail?

4 A [ Witness Sobond As manager of the DWR Containment

'5 Licensing activitisa I supervise a staff of licensingr

6 engineers who review and participate in the praparatic,n of
..

7 licensing submittal documentation that is provided in support

8 of the containment design activities.
,.

9 My area includes, in addition to the Mark III

1
10 containment, which is under discussion in these proceedings,

11 the previous pressure suppression concepts that being Itark I

12 and Mark II.

13 0 You are not directly involved in determination of

x -)
14 load definitions, are you, Mr. Sobon?

15 A I participate in design reviews which are cet up

to review the technical informatien ao it is prepared for
16

incorporation into the documents I alludeci to earlicr.
37

gg Q You don't form 11 ate tests or participato in testing*

,

to determine load definitions?19

''

A That's correct.20

21 Q And your job is more of a liaison persoa between

22 your design people and the NRC; ia that correct?

A I have that function in additicn to, as I said( 23

earlier, participating in design reviews, Dcaign reviewsy
'are the presentation by the technical organization within

25
k

.
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1 General Electric to independent parties to determine that
-

,

2 they are appropriately carried out in the analytical work,
.

3 that the quality assurance aspects have been complied with,

() 4 and that the outcone of such design reviews will bo in

5 compliance with any known NRC requirements..

6 Q As far as Black Fox Station goes, isn't it your
..

7 testimony that all that GE is doing is providing a load

8 definition to PSO and the architect-angineer for accommodation ,

,
,

9 to the Black Fox design?

10 A We have made available documentation of information

11 that we have utilized in the generation of our refarenced plant,

12 as I think the tera ins been used already; in support of that

13 information we have consulted with the Black 7cr. custer.or and
4

\

14 his AE, Black G Veatch, in their preparation of a similar

15 leading document.

16 Q Does GE h&ve &ny plans to make any effort to

ensure that the architec::-engineer and the Applicant have17

ja properly accommodate the load definitions that you are providing*

.

19 to them?

t
-

20 A As I said, we consult with the Applicant and the AE '

to respend to any questions he may have with regard to21
1

interpretation of the material we have procided. 7ho |22 1

1

23 responsibility with regard to lhe cpplicatiun. wa Jtel i3 i

theira.24

25 0 So, it. other words, there is no cffirmative
!' ;
4

!
!

.
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1 effort after you provide it on GE's part to ensure that the

'
2 load definitions have been adequately accommodated?

3 A That's correct.

4 Q Mr. Sobon, are you aware that the architect-engineer--

5 are you aware that this is the first nuclear power plant for

*

6 the architect-engineer and the Applicant?
..

7 MR. GALLO: Objection; irrelevant. It seems to me

8 the question goes to -- it's getting back into the matter of
,

9 the technical qualifications of the architect-engineer, and

to it is not part of Contention 16,

11 [ Board conferring.]
___

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

13 If you look at the second page of the introduction

d
14 of Mr. Sobon's testimony, there are several sentences right

15 in the middle of the page, he says:

"Yhis information has been made available to the16

17 Applicants."

Later on he says:
| ja

"My testimony will show that sufficient technical19

information has been developed by GS to permit the Applicant20

to adequately address hydrodynamic phenomena in the design of
21

the Black Po:: Station."22

I think that sentenco is -- implicit in that sentence
23

is that the Applicant has the ability to adequately addrosc
24

the phenomena in the load definitions that GE hns provided.
25

(
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1 I want to probe the witnces as to whether there is

2 any basis for that statement and that conclusion.

3 CHAIRMAN WOLFE: I will overrule the objection.

'

4 The witness will an wcr the question.

5 I must say that the Board is not persuaded by this

6 unless you go into the,specifically into the area that you are
..

7 trying to prove. The absence of prior e:cperience, that may be

8 so, unless you can establish that there are come deficiencies,
,

g some areas of expertise, specifically we are not persuaded

10 by this sort of general question.

11 Answer the question.*

12 WITNESS SOBON: Would you repeat the question,

33 please?

(
14 MR. FARRIS: Would you read it back, Ms. Reporter?

I
[The reporter read the pending question, as15

f
16 requested.] ,

UITNESS SOBON: Yes, I am. [
37

BY MR. FARRIS:*

gg.

19 0 Does that fact cause you concern about the no::t

.' to the last sentence on page 2 of your testimony, that is20

that the Applicant will be able to e.dequately address tio hydro-
21

22 dynamic phenomena? |
t
'

A (Witness Sobcn] Mo, it does not.
23

-

4 on page 3 of you ustaraony Mr. Sebon, the fir: t ;
24

|
sentence, what do you consider significant fission produe: a

25

i
.
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1 release?
O..

2 A Which sentence?

3 O The first sentence, page ? of your testimony.

4 A The reference to significant there is an association

5 with the source term radiological limits that are part of

C the requirement for designing nuclear power plants.
.-

7 Q Do you know what the reference to that requirement

8 is?
'.

9 A For accident situation, it is 10 CFR Part 100.

end 9 10

11

12

13

g ,3
14

.

15

16

17

| 18

19

' 20
.

21

22

23
_

25
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1
i
i

I G Did .rou actively parnicipsta in the decign of :he i
.!

2 initial conception c3 the Mark III Contairc.snt Fuppressic' |
.

(
I

3 Containr.ent?

b 4 A Would you rephrase your question? I am not sure
1
n

5 I understood it.

Did you actively participate in the design cr6 5

7 the conqcptuali::ation of the Mark III f ontainr. ant?

, 8 A No, I did not.
,

9 G How about Marh I and Mark II?

10 A No, I did not, in either casa.

11 O Mr. Sobon, the ehole concept of a prassure ,
t

i
W -i^n:1 lo7dr on a i

12 suppression containaent creat"
f
!

13 containment, does it not, as oppcsed co a dry contain.mne? 6

[.

V '

14 A I would say "different," n.3 c- pesc5 !:e "sidit".ocal . iI
i

G Uculd yce say 1 larger recatber? ;
. 15 i

A The pressure suppression concept, by its :aturs ;

16 5,

is r. ore complex, but the loading in a aanse i.; differne. -

-

,

17 1

i

And in being more - complex, would ynu ny th.:t Wrc|~

f3 G
|

-

is morc =targin for error in the design and construction of |
39

,

. a pressure suppressior. contaiment?20

MR. G?LLO: Chf.ection. If I under';:End tha !

21 .

:

?cr de cc: :'.ir:cnt
'

question, it is 1-ased en a re.12 tion shi.p t22.w, i

ca .: re .i' h 2a-
dtsign for a boiling.'fu:cr recercr,

-
23

.o_4 -creesvrized water reector. Such : claanier. i0 - Mlor:.r t
i
;

to this pro:cedi: g. This na tta.- i; not at issue. De ;

25

i

,

4

f
.
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I question of whether or not the Black Fox Station should.

,

2 include -- should be rather a boiling water reactor or a

3 pressurized water reactor is not in issue here.

4 The issue is whether or not the boiling watar
<

5 reactor, and specifically the Mark III containment design for

6 the Black Fox Station, is safe and adequate to protect the
..

7 public health and safety.

. 8 CHAIRRW UCLFE: Objection sus':ained.

9 However, you rny rephrase your question.

10 BY MR. FARRIS:

11 G Mr. Sobon, a precsure suppression containment will

12 not have the same -- the containment st:nicture itself will

13 not be as strong as a dry containment, would it?

14 MR. GALLO: Objection. Same line cf reaconing,

Mr. Chairnan, as the previ'ous question.15

16 MR. FARRIS: Mr. Chairman, if it is a conpari.non

17 with a PWR -- I am tryine to make no ccmparison. The

18 comparison would be Sav.aen a precsure supprescica containment~

-

19 and a dry containment.

,

20 MR. SHCN: Mr. Farris, you might lay a foundation

question by simply asking uhather it is possible to design a21

static containment for a boiling 5.*ater reactor ricilar to22-

Blach Fox. I would think that once we have gotten past t'ut, |23 ;

24 ue can discuss i..+ .raparative design.

MR. FARRIS: Thank you, Mr. Shon. I casumed that
25
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1 it wac, but I will ask the questica. *

, ,

2 BY MR. FARRIS:

3 G Mr. Sobon, is it possible that a dry containment

(~) 4 that is a nonsuppression containment could accommodate a
,

5 boiling water reactor?

6 A (Witness Sobon) One could be made to accorcanodate
..

7 a boiling water reactor.

g a And would a dry conhaiamant ba a stronger contain-
.,

i
ment? That is, able to withstand more pressure? jg

A Not necessarily.
10

MR. SIION: I'm sorry, Mr. Sobon? Your answar
93

confused me. I think the quencion may have baen pub a little
12 ,

inartfully, but is it not true that such a containaant wuuldg

be expected to be designed for higher pressures thsn a
14

suppression-type containment?
33

WITNESS SOBON: With the dry containment concspt,
lo-

tho volume of the containment hac a direct infiwance on the
l _/

prescure rating that the centtinment is designed for. Thuc,
| gg

a containment would not necessarily have to be designad to
3g

a higher pressure. The volume would have to be incrassed,*

20
i

however, to offset that. '

21 i
,

MR. SIION: I see W at you mean.

:
DY fir. FARRIS :

'

23 i*
s

,

4 Is it cheaper to build a pressura aapprcacion ;
,44, 3.

!

containment? *

25

t
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MR. GALLO: Cheaper than what, .%r. Farris?j

MR. FARRIS: Cheaper than to -- to build it --
2

heaper than a dry containment, or a nonpressurized suppressio.-
3

containment.p 4
J

MR. GALLO: I have to object to the question as

irrelevant. The question of economics is not at issue here. .

The question of the health and safety and the adequacy of the"

Mark II~ containment design that is planned for the Black
8

.

Fox Station is.
9

MR. FARRIS: Mr. Chairman, I think these types of
10

questions go to the credibility of the witnesses. If

throughout these proceedings we find the applicant and GE

going to the cheaper mode, which may not necessarily be the
13

( safest mode, I think it undercuts all of these conclusions
14

the witnesses want to make about ensuring the health and
15

safety of the general public.
16

CIGIRMAN WOLFE: You are not laying the proper
17

foundation for this by asking a question on cost, or compara-
,

18-

tive cost, Mr. Farris. As I said befora, we are not interestcC

19
in these general types of questions..

20
If you have serious doubts about comething specific,

21

go right in and go through the chink in the armour. That is

22
what we are here for.

23U
Objection sustained.

24
Ife will have a 10-minute recess.

25

( (Recess.)

t
1 -
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1 CHAIRMAN WOLFE: Mr. Farris?-

2 BY MR. FARRIS:

3 G Mr. Sobon, would you turn to page 6 of your
I-
'() 4 testimony, please? In the second paragraph, you make

5 reference to the full-scale pressure suppression test
.

6 facility testing. Could you describe that configuration of
..

7 " full-scale testing"? In other words, exactly what parts

8 were " full scale"?,

,

9 A (Witness Sobon) Yes. The pressuro suppressicn

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

11 which baffles can be inserted to mo.ckup 'a segment of a

12 full-scale suppression, pool, including tha vent drywell,

13 the drywell well, the containment boundary wi'h baffics toc

\-
14 make that pie-shaped segment.

15 For full-scale, that segment is equivalent to j
i

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

one , three segments -- let me start again -- includas tha
37

l
stack of vents for one of those rows.| 18

jg The dry well and the steam generator that is the

forcing function for the test facility, is comprised of a20 -

21 tank. The dry well, fi.rst of all, tank that is preheat 2d

22 before the test to eliminate any condensation during tha

'

(. 23 blowdown, just mitigating the effects of such a hioudown.

+

The sides of that tank are equivalent in flow |24
|

area to one of the full-scale vents. Tha steam ganarator is
25

(

i

e
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1 sized equivalent to that drywell such that they match in.

m

2 performance.

3 G Weren' t there some problate wa.th the full-aca.'.e

(T 4 tests, Mr. Sobon?
%j

5 A. You would have to be more precico in your quections.
.

6 0 Uere there some problems with the full-ccale tosts
..

7 that precluded direct application of thess te3cc to a ;iark

8 III containment?
.

A. The full-scale tests are a part of a three-cegment9

to approach to testing, which includea -- in naditier tc che

full-scale pool -- a one-third scalo systen, and a multi-vent,j3
.

12 actually a 9-vent array in ona-nin M scalc, and tegethe: the

mall prograh his to be lookad at for cc.itpletanec .
13

'

Now the full-ccale test fccility, by itself, as'

34

I described it, has certain limitations with regcrd to
15

direct application of inforr.ation to the pro:ctpc.
16

HowcVer, in ccmbination and Ocnsidering that thog

test is a parametric type test, it forms a very impor' ant link-

18-

to the establichment of cvarall loading fcr a IOCA crent.
19

~

0 I^ O* "11~U O"I" " ' "" # # "*d ;

20

simulate the drywell too small in relation to dio full-scale
2]

vents, to give you an accurate picturo of dat is -- 5thnt theg

1n definitions would bc?
23

ic being timi fcr |;a. The dry:Sall velume,. becauco of

c single full-scale vent, rather 2nn rha throt. in th e .:cgnent
25

i,s

!
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1 has some limitations to t''a extont of the h1c'Mc.m tnat is
_s

2 applicable for application. And by that, 7. mean that the

3 key aspect of the full-scale test in the -- the on2c that

f] 4 you referred to hero in this paragraph -- uas one of iden-

S tifying, I should say " confirming." the analytical model that
.

G is used to predict the maximum pressura that is achicved
..

7 within the drywell at the time of the break.

8 C.a.t pressure is dependent entirolr upon the tima
.,

9 it takes to clear that first vent. Thus, for thsh purgoco,

10 any undersized drywell beyond that time frame is net -- does

11 not contribute to the demonstration of the adequce'; of that

12 model. |
1

13 (L Mr. Sobon, did the analytical r.:od 1 predic ,2e

''

pool swell phenomena?
'

14

15 A. The analytical model we have is for prcdicting

16 drywell pressure, the one I reCerred to. We have a saparato i

;7 model -- not anywhere related to this one -- that is uced

J to for pool swell purposes.

39 9 Was the pool swell phenomenon a predicted
.

.

20 phenomena when the PSW test 3tarbed?

21 A. I would say it is mora empirical with c. medel ,

i

confirmation to d+.monstrate an understar. din; of phenur.enn.end 110 22 .

!

|-

22 !.

.

24
'

:
.

!25 ;

i
.

,
e

.
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; O My question was, though, was it predictcd?

7
7 A He did prc-test predict:icas when we were running2

pool swell tests. We did not apply those predictions as a3

basis for design.
(~} 4

Maybe I didn't understand your cuestion.
5

:
Q My question was did General Electric pre. dict that

6
*

a.
the pool swell phenomena would occur in tha utilization of

7

the Mark III containment?g

A Pool swell was noted to be obtained in the testing
g

that was donc prior to the building of PSTF, so we did know
10

that pool swell e:cisted.jg

Is that what you mean? I an not sr.re I underutand
12

y ur question.
13

Q Mr. Sobon, was it a phencicana that was cbserved'

-
g

first before it was predicted?
15.

" # ^
16

Q An a result of the scaling tects, you will h=e

J 18

analytical raodel, would you not?

. A Which analytical acdel are vou referriar tc? ? col
'

20

swell?

O Yen.

A No. The pcol swell codel is one which dc u not

.

in this case require realing other num to raccgnine th .tt

the boundary of che pool -- perhapz rmyae ! ahould c;:plc.in --
_

%

4
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'

i in the technical sense that in scaling for 1/3 scale, which is
,,

2 where we establish the ma:timum elevation for the pool swell

3 height, the boundary of the poci is by nature of its being
._

I) 4 1/3 scalo, looked at in an area sense.

5 In other worC4, you reduce the surface area of
,

i

6 the pool by 1/3; linear dimensions, like submergence, the
..

7 elevation that the swell will go to, and things of that naturo,

8 are kept four dimensional, or four dimension. That's the ,.
-

I

g elevation we feel is applicable directly. j

i
'

10 0 Are there any plans, Mr. Sobon, to conduct full
.

jj scale 360 degree tests to assess.' load definition containment?

12 A Mo, there are not -- excuse me. Are you referring

13 to the LOCA event?
s

..-

14 0 Yes.

A Any dynamic flow?15 i
f
1
'

16 Q LOCA first.

A No, there are none. j
17

i

Q Are there tests to be conducted assuming dischargo |; gg
!

Of Ull 29 ERYU219- |
!

A U t to my knowledge. '2hers are, houavar,. to 'ne i20
i

e me in-plant tests conducted by the first of the Mark III |21

E#0 ects that will reach the operating s.tage.
22 -

Q And what will these tests he used to determine? .

( g3,

A The understanding that I have with regard to thesc
24

!

is that they are to ccnfirm the pressure loading that is defined.g

,

O

I, -

,

.
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1 for the boundary of the suppression pool from discharge of
_s

)
2 relief valves or valve, and that there may be some measurement

3 of stresses to correlate pressure loading to a resultant stress.

4 So I would characterize them to be conformatory.()
5 0 Uhen will these tests be performed?

6 A I think I indicated already that they would be
..

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

8 plants..,

9 Q Do you have an approximate date for that?

10 A No, I do not.

11 Q Would it precede the operation of Black Fox Station?

12 A I believe so; but I am not positive enough of that

13 to answer. I believe the Applicant could, however.

<)
14 0 Ultimately the 1:9 scale test would involve a 24

15 degree segment of the containr.ent?
.

16 A Yes, approximately that.

17 Q And what phenomenon will you be testing for in that

i 18 24 degree test?
.

19 A The testing is primarily to look at them

to interaction in the horizontal plane. The tests that we.

20

have done to this point in time have utilized, as I indicated
21

carlier, a single cell approach. We take one stack of vents
22

in an 8 degree sectol,23s_.

The nature of th.2 phenomenon associated with steam
24

condensation is that it is very randem, both in the magnitude
25

.
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S

i
f or amplitude, cs wall as occurrenac time or frequency. 3eca. usa f

3 ?,

/ l2 it is ranFo:n, no feel that thers ia scme. potenuix' 'nteraction ;
<

l i
3 which would mitigate the overall load that la current 1; h ing ;

-

,

I(~S, 4 defined, whereby we assume that each vont is huving con.u !J ;

5 activity associated with the utaam condc-nsation that is
i

6 Precisely coincident with each other vent, and also at its i

|;
..

7 maximum observed value.
1

1
8 0 And becauce i;: is random, is thmra any cha.; e ;.,

:

g that you could have channeling for cen;entration of sho w. !

10 bypassing through a particular vent in an area?
,

i
11 h :NO

12 . O Why not? k
.

I

13 A The phen rena acccciated with stanm cencentrabien
|s

14 is ono that is local to tha vent. In order to dispinco the
,

t

15 amount of water that is above that vent, it requirec scueciting-
,

i
i

1G more than the steam condensation process.
!
i
1

17 This has been varified by all of thc tanting that
i,

;
18 we have been conducting to this date.

jg O Uould asymmetrical wr.ve generation help . initiate j
1**

20 or would it be a factor in analyzing the possibility of stem. |
+

bypass?
21

22 Wa have avaluated the- potential for significc.n: wave iA
i
t

generations and *:a find that there a::e nece.
23 t,.a

0 * 28 "U Y "# 3' 9##' "3*" ""24
t

tA No, we hava dona that on an analytical basic, and25,-

s

'

a

t
i

11 '
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1 that hac been supported by seismic tests on a subscale mololm
'

2 which is a three-dimensional model, and in looking at

whether er not the seismic event as defined by the M guictory3

O 4 Guide 1,60 has in point, we find that there is no concern
_

5 whatsoever for any move: cent of the water within the tank or

6 the pool which would lead to uncovering the vents.
..

7 0 Would that include movement in a circular motion
8 around the annulus?

.

9 A It is taking the wave generation that is established

10 by actually shaking on a Shaker Test table that model with

11 input that the seismic spectrtua might identify.

12 And I guess a more direct t.nsusr to your questica

13 is that the wave formation is a direct function of the input
'

14 and that it periodically changes from what might be called

15 circumferential waves to a lateral displacement type uava.

16 And in either case, throughout the transient, did we see any

17 Possibility for vents uncovering.

; 18 0 That is based upon your interprdatien of your 8

jg degree segment test?

**
20 A No, sir. That is an interpretation of a subccalo

21 three-dimensional test that utilized a three-dimensional access

22 Shaker table to input the soisnic event that was used for

23 design basis of the plant. In fect, the tests that vera
.

y performed for generic application were performed for a Ocicnic

event that is. .ts I understand it, in exces. of unat nha Black25

i
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i Fox Station design vas.

2 Q But that Shaker tec*_ uccsn't assume any input

3 from a LOCA load?

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

5 of the water with respect to time for that input, seismic input.

6 Q IIas the possibility of wave generation
..

7 circumferentially been analyzed as a result of the IOCA loads?

8 A Yes.
,

.,

9 Q In what tests?

10 A It has been done in an analytical conse. We have

11 looked at even the case of bypass in that we hypcthesica

12 that a segment of the pool would be Ivoved away frcm the 'isc

13 system and in a sense held in place by an artificial det. i
i

V i

14 We then allowed full flow through the vent systmt

15 ' for the period of time it would take for the water i:o return

iG to vent covering, and have found that the amount of steam

17 bypass is well within the capability of the containment system. I
s
:
'

J 18 That bound analysis, we feel, is sufficient to

19 demonstrate that any LOCJi-induced bypass possibilities, even

~~

20 with some significant displacement, would be acccmmodated

21 by the overall system design. ;
;

22 Q on page G of your testirnony, Mr. Soben, you snata i

i

23 that in establi.shing the LCCA conditions, all of the venu }

g stations are canservitively asstated to be in-pitase. Using {
i

25 in-phase wouldn't necessarily be the most censervative {
!
!

!

!

;,

. . . . -- -
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assumption es far as asymmetric wave generation is conccrr.ed,
g

3

w uld it?2

A That is correct, it would not.
3

Q In fact, the random nature, which is in fact the
4

nature that has been observed of the LOCA loads, would be more
5

conservative. in that event, wouldn't it?
*

6
..

A That's right. But we accommodate that by defining
7

'

certain asymmetric load conditions for containment design.
8.,

9 [
These are spelled out in Applicants' Appendi:: C,

^ **" *
10

Q At this time you have not conducted multi-vent
g

.

tests, have you, Mr. Sobon?g

A We have at this time installed the multi-vent

' one line scale test facility I described, and have

conducted early shakedown tests.

O llow can you state, then, that the event ic random

in nature if you have not conducted multi-vent tests?

A The randemness I alluded to is one that the,

18

phenomena itself occurring at a given vent, if you consider

that the phonemona at a single source is very random in ite -

'-

occurrence, there is high probability that the matching of
'

the signature, if you will, the time history of that ovent

for each and every one of the vents around the containr.ent

being exactly the same is 'tery, very remote, we feel.

That is what I alluded to when I said that the
25

s

.
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1 probability of coincidence is taken in a conservative fashion

2 by assuming that the maximums occur together in-phase, j
.

e 11 3

C'.'/ 4
~

5

6
..

7

. 8

9

10

11

12

13s

u)
14

15

16

17

.
~

16

19
.

20

2.1

22

23s_.

24

25
(

'
,

i
%

i



- . - . . - . . . . . . . . _ . . . - . .. . . . . . . - . . . . . . - - . . . . .. -

756812-1 jwb

y G Are you aware of any relationship between the
7

i

2 vents that could cause them to be nonrandom, or in phace?

3 A We have, by nature of our work uith pressure
,

4 suppression, been involved with other' testing not of theh
5 Mark III type, but ones that do include multiple vent ccnfig-

6

6 urations up to and including a full scale seguent of a Mark I,'

! ..

! 7 as an example.

And we find that there is a notable offsat. Thera
8.,

are some coincidences in the sense of regimen, if I could put
9

it that way, but they do not coincide peak to posk.
10

g __

If you need further explanation, I would be glad

to provide that.
12

G I think I might.g
' (Pause.)g

In the multi-vent test, will the relaticnship of
5

" *~ ^ '' # " ~

16

scaled exactly as in the Mark III?

A It will be scaled, yes.-
- 18

0 In the tests that have alraedy bacn perforced, cho

spacing was different, uas it not?-

1 No.
21

G The tests that you have aircady conducted for

multi-vont effects were not the same configuratior Oc the

Mcrk III containnsnt, were the', Mr. Schen?f

A. The cree I c?.luded to relevant toI.:n2 I
25

-
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1
indeed are not of the configurc': ion that Mark III iu.

)
2 O What is the differenca? |

3 A. The Mark I basically in -- involves vartical vent

O 4 systenc whereby thera are pipes that enter the suppression
'J

5 Fool from above; where the Mark III vent syntans involve

horizontal pipes or vents through the dryuell well.g
..

G Are you ccmfortable applying the obearved7

phenomena and offects from those tests to the Marh III8.,

containment without further tects at this point?g

A I didn't indicate that we were applying it. I
10

indicated, I think, that; we vore buoyed by the fact that

bservation in those tests relative to pMacmena give u.3, 2c g2
I

hope that conduct of similar tests for Mark III configuration j

>
L' will allow us to generate a revicion to the loads that is

14

nore realistic.
15

1

And bv " realistic," I nean it vill be n sduction
|.^

16

in the total boundary load.
1_/

G Have you postulated an*/ possible changne in the.

18-

Mark III containment that could be conceivably required 1.s a

- result of the te:sts -- the multi-vent tests - you ara
20

undergoing now?
21

1

. . ..
it 'c.*ill b2 -~- it vill ia. iio . In fact, if any.:hing,

make available informati:n that ;ill alle. relaictica of cona I.
23 im .-

severe loading cenditiono wc think., tSct app -' ncv. f
-

24 -

G On pago 9 of your bastinony you nake rafe.conce I

25

.

I
!

t .
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-
to the loading conditions during the anticipated SRV discharge.I

2 You state that that information has been documented.

3 !sn't it true that the multiple SRV discharge is

4 potentially the single most severe loading condition that the()
5 Mark III containment could be subjected to?

6 A From a sense of a pressure amplitude, that is
..

7 possibly so. But in the sense of overall design, I am not

8 familiar with the impact of the various seismic designs, so
.
.

9 I can't answer that question.

10 6 Excluding seismic, it would be, thcugh, in your

11 opinion, would it not?

12 A Yes.

13 G In your testing, have the loading conditions from
,

x_ . '
14 SRV discharge been analyzed in conjunction with LOCA loads?

15 A If you are asking whether we have conducted tests

16 whereby we have had safety relief valvos discharge concurrent

17 with LOCA, the answer is "no." But whether they are analyzed

* ~ concurrently, tho answer is "yes." We superimposo the
18,

19 events for design purposes as though they ware independsnt

20 of each other and do not take any potential mitigating effectss

21 that would happen phonemonicologically should they cecur

22 together.

( 23 G On pago 13 of your tcstimony, Mr. Schon, in the

24 middle of the page, where you are discussing the pool

25 swell velocity, you stato: "Becausa of uncertainties of the

'

|

|
.
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1 ficw pattern in the suppression pool, the 40-feat accond
~

-

2 velocity vector applies cither upward or outward."

3 Is it possible that pool swell vectoro could. occur

(] 4 both upward and outward at the same time?

5 A For the given particle, the answer is "no."
'

6 When we are talking about the application here, we

..

7 are talking about them in the sense of taking the maximum

8 observed velocity at any point in the pool during the tcsting
,

9 that we have conducted and applying it in the worst direction
.

10 for the component that it is being applied to.

11 That means you have a lateral component, thus,

12 outward, as well as a vertical component that you consider in

applying a load to the structures that are effcotad by the13
,

ja swelling of the pool.

g Do you assume both upward and outward vcetors on
15

a given structure within the containment?
16

A I think that is a question that is nere appro-
37

priate for the person applying the load. In thic cace,
gg.

,

Mr. Guyot.
39

g Mr. Guyot, I will ask you that question.'
20

A (Witness Guyot) The applicaticn of the flow within
21

the pool would basically depend upon the locaticn of the
22

& m n ep w espe le enta. If the it?.'en
_

23

vore located directly above ths vent station where the most
24

logical application of load would be upward, it would be

i
.
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1 applied in an upward direction.

2 If the item of concern is located across from the

3 vents, then an outward or circumferential application of the

] 4 load would be applied.

5 If it is located anywhere outside of those axes,

6 we would normally apply it in both directions, and whichevor
..

7 governed the design would be the governing load case.

8 g If it were opposito the vent and slightly 'above,
.,

9 you would apply both loads to it?

10 A. It would be my design practice to apply both loads

it
to it, yes.

12 g Sinultaneously?

13 A. Not simultaneously; it would be evaluated for

( either the outward or upward, whichever governed the parti-14

cular element of design. -
15.

16 0 Mr. Sobon, on page 14 of your testimony you are

discussing loads on th'2 structures between the pool surface
37

and the hydraulic control unit floor. You state: Tha
7 18

magnitude of those loads is dependent on both location and
19

'
20 the geometry of the structure.

At what height above the pool surface is the
21

maximum vertical load sustained?22

A. (Witness Sobon) By tects, we have cbserved that
23

the leads that we define termin:ted -- the maximum loads24

terminated approxizately 12 to 13 feet. However, for decign

I..
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1 purposes, we are applying that load 'at its acxinur. v21 n up
3

2 to 18 fech. ,

3 G From 0 to 18 fect?

() 4 1 From the initial 20o1 surf ace all the wcy to 19 |

5 feet, as though the pool were instantly at the maxinra
l .

6 velocity, and at its maxinun clug thickness -- that near.ing
..

7 the ligament of water that impactc the object in questicn.

., 8 G Mr. Thurnan, cre therc any flatt9: conenva ciruc-

I

9 tures betwcen the pool surfaca and the ECU ficor? i
i

10 A (Witness Thurn.an) I think you may want .:o ash

11 Zir. Guyot that qusation. I basical3y am responsibl.3 fcr the

12 piping and the mechanical.

13 O Arc there any conponc-nts ',7ith flat or concav a j
'

,

k

14 structures?

A Yes, concavo. Thero is sema piping in the.t arca,15

16 yac.
t

4 Would '.ou identify that?
97

A Convex; it vould be round. I don't know ' eat feu j*

18.

!
l

39 ara caying by "concava.'' -

I

|'
s

20 G I would like to _ces that pipe.

21 A There is no convex, to my knowlsdra. ,

,

t

oo G That would be half a pips,*rculdrt't it? j
-~

,

t

A YO2* !(_ 23
.

C Mr. Guyot, cro there anv flat er concar : .. . c -g4
!
!

tures between the cool surface and the IICC floor? j25
i
i
4

S e
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1 A (Witness Guyct) Yes. Ac I indicate in my
,

)
2 testimony, in Part 2 of my testimony, particularly on page

3 12, the first paragraph that starts on that page, there are

I~ D 4 platforms used for accessing above the suppression pool that
J

5 would be within the pool swell zone.

6 0 These would have flat surfaces?
..

7 A These would have flat surfaces with the planned

8 dimension which would experience the pool swell maintained to
.,

9 an optimum minimum.

10 0 In your design of the structural -- tna contaimnont.

11 structure, have you assumed that the maximum lead will be

12 sustained frcm the pcol surface from a height of 18 feet?

13 A Yes. That is documented in Section 6 and Section

14 4 of the Appendix 3-C.

15 G And above 13 feet -- 13 feet, the level at which

16 you do not design for the maximum load of the water ligament

17 or the slug?

A We design for the full water slug for an elevaticn.
10

of 18 feet above the top of the suppreccion pool. There is
39

an area called a " transition area" between 19 feet and 19'
20

feet above the top of the pool's curface where we use a linear
21

reduction in the pool swell lead, and abcva 19 feet we design22

for more or less a spray action, or what wa cell " froth23

impingement" above the 19-foot elavation.24

This lead applies up to 30 feet above the top of
25

1

a
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t the pool.

2 O Mr. Guyot, in your design of the Black Fc:: Station

3 containment, have you accepted GE's load definitici: entirely?

Yes,theGEloadreccamendationsapplicabletb(} 4 A

5 Black Fox Station, because of the configuration of 'he Bicekc

6 Fox Station.

"

a Have you participated in any of the tests for the7

8 PSPF?

end #12 g A No, I have not.

'

10

If
..

12 t

13

14

15

16
I

17

18.

.

19

'- 20

21
1

122 '

I.

!23 ;
f
f

24 (
!

25 i
i
i
t

!
;

-
.
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1 O Have you ever questioned GE about their load
.

2 definitionn?

3 A Yes, I have.

(~ 3 4 0 Have they ever changed a load definition as a result
%/

5 of your questioning?

6 A Not to my knowledge. Most of the discussions with'

7 GE on load definition have been ones of understanding the

applicability of the load 'o a particular itea or establishingt8
=.

9 a better understanding of the time, the point in time or

10 temperature distribution --

33 Q Have you had lots of questions of GE about their
.

12 load definition?

13 A Not what I would classify to be a lot.

'~

Q This is your first nuclear power plant that you have34

15 desigted, or the first contrinnent that you have designed,

16 isn't it, Mr. Guyot?

A This is a correct statement, yes.
37 ,

It is not my first structure that I have dccigned,
| 18

gg though.

20 0 nr. sobon, on page 15 of your testimony, the-

21
third paragraph, you state:

" Additional tests are being conducted ahich22

provide impact data for typical structures that e:qacrience( 23

bulk pool swell."24

Where have those been performed?
25

+

|
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1 A [Witncsc Seboni 13 or 15?

2 0 15.
t

3 A Third paragraph. i
!

,.() 4 0 Yes.
.

S Uhere were those tects conducted?

r 6 A They were conducted in the proscure ctpprecsion
|..

7 test facility I alluded to earlier, a third ccale ver.c

8 consideration. These tecta -- the diocussicr. harc cliuces to j
. :

I

g tests in which we put simulated targetc of pipa:2 end flr.t !
i
i
!

10 beams at fixed locations cJoove the utppression pc,ol, in be th 1

i
a

ti radial and tangential directions acrosc the rool and subjected |
!

12 thosc targets to impact frcm water sivg of vr.rior: velocicien, i
,

13 tie did that by cdjusting the suppression p001 !
t
i

14 volume such that the submergence cbove the top vent gevo us 6,

|
3

15 there a variable velocity and could get ther.c. crectre'
i

16 type distribution of load information. j
.
t

Ecwever, in applying this inforr.ation fo:: Socign,37

we did not back off from the earlicr defined marinr.:m itpe.ct I
18.

i,

19 load thatins obtained from the initial pool awall tact conducted;
i

20 in full scala. :'

:

21 Q Tho initial full scale test, the volune cf the !

'

22 dryuoll was smaller in ralation to taa vanta, wan it net? ,

_
23 A With rcgsrd to the totcl blow 2cwn procccc, yes.

'

24 !!cwever, in 1co.' ting at thcra tc:s t caultc fc:.

application to peci cuell incact we cid not uso, for
25

.

%
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_
1 instance, a steam drive. We didn't pressurize the steam

2 generator with a steam source. We used compressed air. The

3 reason we did that was that steam entering the suppression

ID 4 pool'will condense and a mixture of air and steam will come

5 out of the drywell into the suppression pool early in this

'

6 transient event.
*

..

7 By removing the steam, we have overdriven the

8 suppression pool in the full scale test to obtain a valocity
*.

9 that we think is a bounding one for pool swell phenomenon

10 itself.

11 We have confirmed that by conducting tosts of a

12 similar kind in the 1/3 scale. So we have correluted for

13 application of full scale and third scala impact results for

_

design to each other, and found that they matched very gced.14

15 Q In other words, if the suppression pool tamperature

16 were at a level that wouldn't condense steam and you and

17 the steam blowdown, you would have the same result, would you

; 18 not, as introducing air?

19 A If you hypothesize that event, that is perhaps

20 correct.
-

'

21 IIowever, there is no mechanism to get the suppressior

22 pool to saturation temperature.

A_ 23 0 You stated on the same page:

24 "It should be noted that impact 1cada are not

25 identified for grahings."
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1 Is that because they are too minimal?_

/

2 A "We have in part of these tests, although I didn't

3 mention it, included a negment of grating to measure. impact

ID 4 tests. We found that the impact was not neasurable, that
.s -

5 the load on the structure itself is deninated entirely by
.

6 the drag load of the water moving by the structure.
..

7 Thus, we were grating specifying only at drag lead.

8 Q Are there any gratings to the HCU floor?
*.

9 A [ Witness Gang] Yes, there are.

10 Q Mr. Gang, is it assumed than the HCU ficor will

11 decelerate the slug of water or the froth as a recult of pool

12- Swell?

13 A I believe Mr. Sobon should answer that question.

_.

14 A [ Witness Sobon] Your question relative to the

15 . deceleration of water at the HCU floor elevation is a' function

16 of the type of structure that is encountered by the pool suell

froth at that elevation.j7

; 10 There are segments of the SCU f1cer elevation tha::

19 are solid deok an'd not comprised of 11eams and gratings.

20 There are other open areas and areas comprice'd of becms and'

21 gratings.

22 In eack case, a unique lead in the sense of app.lica-

tion is identified. The froth impincement load ic 15 pai.( _ 23
i

The beams and gratings are exposed into a froth ficx load tha i24
l

is determined by an analysic which taker. the upper portion of25.

I
I

.I
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1 the suppression pool and uniformly mi::ce it with the sir -

_'
, .

)
2 volume available in that spr.ca and then fict:s that mi::tura

3 through the openings evailabic.

,
3 4 Our reference plant has openings of approxirr.ately

J

5 1500 square feet. Mc calculate 11 psi flow loading for that

*

6 basis.

-

7 Black Fox Station has, as I undcretend it, 1650

8 square foot. Thus that 11 psi is a connervativt fic;; 1 cad.
.

g Q Mr. Gang, ar3 the hydraulic ccutral unite desigt.cd

10 to withstand the loads that are likcly to be incurred as a j

ti result of the pool swell?

12 A (Hitness Gang] We bolicve 2 hat thny can accc:rodatc;

13 those, yes. j,

.

14 O Mr. Sobon, en page l's of your tecti:".cny, thz. lasi {
l
'

15 santence of the second paragraph, you make rcfarence. to the

16 very significant raargins between specified loada ard

,

expected loads," and say"they provide confidence that en' j37

local increase in swell velocitias will act r2ruit in lands
.- 18

19 in excess of design values."

20 Would you refer to Tablo 1.3.1 of L;pencf.: 3-0,'

Mr. Sobon?21

h [Witnesc Schen] Witich page of that tchle?22

0 3~ ~'*
\ _.- 23

t

^ 33' 8 *24
,

Q C uld you toll ma frc.m loching r.t that te210, : ~r .
25

.
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1 soben, what the margin is herween the e:gected IceO snd
,

2 the specified loads for the froth ispingeuni: le .dr ?
.

3 .4 The identified enginearing estinr.:e _t, . r;: n c; -he

(] 4 same as the load specifica for the design.
1

5 0 In that cace there in to margin be::.wesn specifie6

6 load and e::pected load, is thera?
,.

7 A I think I indicated earlier that the froth ircn.bgc:aa:r:
i

8' in this case was one of taking - .:. an inforrea ths.t -- ccrrectl r --
.

9 that the abgation with regard to the signi:Cicant w.n...:ns iz {
!

10 with regard to pool swoll impact in the ar+c hettiten th. pool

11 swell and the HCU ficor as oppcaad to the frc.th i::r .np:ccc.t.
I

12 However, the 15 p.=i engineering we.:.:.:aa".e ass aini.e6 I.
I
i

13 compared to the design value is cne which. by judewc.t, is -- ;s
-/ :

1
14 has some reasonable conservntisin la it considering the.t thc 15 g

i

:

15 psi is frcm a localized froth load tht.F wec at :.ts u 1-imun 5

,1

i
16 and thus maximmas in this case, we th i.nk era spprm.u:inte . ;

-

i
'

17 You take the integrated lord, t.n.1 ve a: A able to
+

. jg take a force as oppocad to a poords per :quare : wh t;ac we.

,

19 think that that uculd be conservativt. thr.t in the S00.4e. -

,

t

20 from which I can :nake the ame.s ntats.w.P. for the Sne. loading. {'

:

e 13 21
9

$

,

~
,

24
i
.

25
4

'

!

i

! -

.
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I
_ G Referring to the same table, Mr. Sobon, would you

'' 2 consider that there are also significant margins regarding

3 condensation loads and bubble formation loads?

(J~)
4 A Yes. And I say that because of the statement I

5 made earlier about the phare relationship of condensation
'

6 loading, bubble formation I think is identified by some margin.
~

7 But with regard to the condensation load that you

8 roferred to on that same pago, i.e., 7 psid for both engin-
.

9 eering estimats and the specified for design, that does not

10 consider the enginoering ectibate, the point I made relative

11 to phasing.
--

12 We take the individual vont and take the manimums

_ 13 at each vent as though they concurred at the exact coincidence
)

''

14 with all other vents. And on that bacio, we develop e

15 boundary load.

16 We think that there is some offsetting cf phasing

17 such that coincidence is not an appropriato approach in the

. 18 ultimate sense, but until we can quantify that from the multi-
,

19 vont tests that are in progress now, we have used the values

20 shown.~

21 G As far as condensation loads go, specified for

22 design-plus or minus psid -- thct's the mean, is it not?

( 23 A That ic what it says.

24 G And "mean" in the average; is that correct?

25 A Y*S-

. __
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1 0 That means that there could be ccndensation

2 loads in excess of 7?

3 A I think that you will cce, if you will refer to

4 the text, that for local conditions, that different loading
(]

5 conditions apply to account for that purpose. I can give

*

6 you a more specific reference, if you wish.

~

7 Q. But in that avont, Mr. Sobon, there would bo no

8 margin between the engineer's estimate and the specification
*
.

9 for design, would there?

10 A. It is my opinion that that is not true, an6 I

!
11 have explained my reasons by, associating that with phasi.ng.

12 We accommodate, from a local sense, We take en approach

13 which we call " local" and " global load application." mhis
,

14 table that you are roferring to here, 1-3-1 is meant to be

a simplification for sunmary purponeu.15

16 I think it is more appropriate to refer to ble

37 details that are provided in the text to chow how we conner-

vatively say that thero is no margin there.18,-

39 0 But as of this point, you have to assume that

20 overything is in phase, do you not?.

21 A. We take that assumption because it is the bour. ding

22 type approach to this type of a loading definition.

( 23 0 Is that. assumption ando because you are not able .

!
8to conduct 360-degree tects to deter.nine exactly 7 hat the24

loads will be?25

4

!
s

1
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I A No.
.

/

2 g Don't you make that ascimiption, Mr. Schon. becauon j
e

3 you don't know how these loads are going to occur? |
t

I/ ' 4 A I know that they cannot be any worse than' this.
>

5 0 And if that is the case, then, there is no margin

*

6 as far as troth impingement loads, or condensation 1: ends, ;

|.-

7 between specifications. for design and actual m:pec ~' T oads?

8 A I wouldn't say that at all. f,

9 B Mr. Sobon, does the nargin provide you with a lack

10 of confidence?

13 A I am not sure hm7 to answer that question. The

12 margin is there generally in an engineering sance te acccirmo- .

I

i date uncertainties.33

~

In other words, if you are of the ulticate
14,

!
'

intellect, you would need no. margin because yen would hacw
15'

what capabilitiec exist. In the canes of thans tests where
16

we have three-prongcd approach to establishing loading
37

conditions for hydrodynanic leads applied for Mark III i
; 18

i

containment, plus what knowledga we have gathere1.fr n
39

20 testing that has been dona in other parts of the world, ,
'

and by ourselves for other containment configuratica:7 we
21 ,

i

think that we have gotten ta the point 'ihor3 *;e have reasona'ali
22

assurance with regard to a definitica of margin for u ;cortnintj 'a'. 23

GE "*24 t

t

In this case, I have referred to a more anorcorirtcl.

25 j,

t
h

.

.
6

.,m
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,
1 discussion in the text which identifies ways that we take

2 loads in excess of these in thic summary table for localized
4

1

3 effects. Each vent is exposed to a higher lead than that on {

(} 4 a local basis.

g In looking at a global integrated effect, however,
.

6 recognizing that there is phenomena understanding offsetting
''

y effects, we think it is appropriate for global considerations

8 at this time to take the mean value for the boundary.
.

9 % Mr. Sobon, on page 19 of your testimony, the

10 first full paragraph, you identify " potential for circunferen-

gg tial variations in the pressure transient in the wetwell

12 region beneath the !!CU floor".

13 What phenomena, if any, could causo circunferential

14 variations?

|
"

A In the early Mark III configuraticn, we had, at
15

an elevation near the pcol room called " rack-water cleanup
16

room," which in a sense introduced this potential for
97

variation identified here. That room, however, was reloc.f.cd.;. jg
I

But in looking at the influence of that rocc, not
19

20 with regard to impact upon the ficor of the room, we found'

thatit,beinginicslocation,didnotintroduceasignificang21
i

circumferential distribution of the pressur& in that annulus j22
. . g

space between the IICU floor and the pool c.urf ace. |l _, 23
!

That roca, I think I said, has anbsequently been I24
i

relocated outside of the area. The question la svan ears I
doi

('
,

h

i
I

I '

. .



-. . . . . - . .- . . - . - . . - . - . . . - -

14-5 jwb 7536

_
1 remote. -

2 O Has GE indicated to the architect engineer that

3 structures of this type could cause circumferential variations:

'

(]) 4 that they not be placed in this area?

5 A Yes. We do that by making available to them

6 our standard configuration drawings as part of the documenta-
*

7 tion on load definition.

8 G Is there any reason, Mr. Sobon, that the HCU floor
.

9 has to be no more than 20 feet above the pool surface?

10 A Would you repeat the question?

gg G Is there any reason specified for GE to require

12 that the HCU floor be no mora than 20 feet above the suppres-

13 sion pool surface?

14 A The hydraulic control units are -- I mean, that

elevation is important to their function.15

In addition, however, the so-called " steam
16

'

tunnel" crosses between the dryut:11 and the exterior cf tha
37

containment at that elevation. Uith its bottom at that
. gg

elevation, though, it in a totally enclocad structure.gg

The routing of steam lines frem the vascel to the~ 20

exteri r of the plant where the turbine in is established by
21

that location. Thus, if you raised the HCU ficor, you
22

would servo no useful purpora in establishing or protsching
.

23

HCUs from a land, if that is your implication.end #14 24 ,

25

| s
3

1:
1
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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 regard to hydraulic

IO 4 control units.a

5 Q Mr. Gang, can you answer that cuestion?
.

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 of the

x 13 nitrogen accumulator to provide a proper pressure to account
-

14 for the change in elevation such that the scram time goal

15 could be again achieved.

16 O 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?
.

gg A As applied by General Electric?

20 0 Ye8-'

21 A Since they are the only one that is affected by the

22 pool swell loads, I would say the answer would be yes.

'_ 23 Q How about in comparison within thG architact-engineer

24 scope of supply, other than the containment structura itself?

A I would be unablo to make that comparison. I am not25
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1 that familiar with their scopo of supply, Mr. Farris.
,,

;

2 CHAIRMAN WOLFE: bb . Parris, would this be a good

3 time to recess for lunch?

I] 4 MR. FARRIS: Yes, sir.

5 CIIAIRMAN WCLFE: He will recess until 1:45.

6 D7hereupon, at 12:32 p.m., the hearing was
_

~~

7 recessed, to be reconvened at 1:45 p.m., this same

8 day.]
.

9

10

11

12 -----

131
,

-

14

15

16

17

| 18 .

19

20'

21

22

#
23

24
.

f

.
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1 AFCEMDON SESSICU
,

!

2 {1:45 p.m,]

.3 CHAIRMMI EOLFE: Mr. Parris?

4 Whereupon,

5 VAUO1El CONRADr
.

6 DAVID GUYOT,
..

! 7 LAtanRT SOBOH,

8 NILLIAM '3. GA11G
.

9 -c.nd-

10 LOWELL E. T11UND.::

11. resumed the stand cs witneases called on he'citif of Applic2.nts

12 and, having been previously duly svorn,' sere e):crined a.'A

13 testira..ec rurther au fo.:.3.o' c:. -

.

14 CROSS-EreIINAfION [Continutd]

15 BY MR. F3ft2IS:

16 G Mr. Sobon, would you tura to pajc 28 of ym.:

17 tastinony, please. The first centonca, ycu na':o refercnce to a

; 18 large mass of cold water eJ:ovo r.ne tcp rc.7 of vaacs i , c.e

9 suppression pool.

20 ?Tnau cemperatura r.us: the acppressic:a be, in ord.cr'

21 for it to be considerad ce".d?

22 h Dileness Jobon] Jaythinr: bolcw saturatin:. m

CC " G- W f i'EPUEEC3" Wi f" Z=U22" ;C DCili -9 ' I 0- ' ' ;t ' #-23 - -

-

24 tha cr_ce of 3.a devalund.on 02 6.- .m ..clent an: %c . .. :

~
1

25 event c.ssccf.ated. wi.th LOC.r., which ie :ing addre . 3c :. 1... :1:1 - |
1

.
.

I
t
.
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1 case, t*4e temperature of the pcol in.the area choJe ths
,

2 top vent with the early part of the bicudown, the core

3 temperature rises on the order of 50 degrees. If yor '* >n

(] 4 consider that the base operating te.nperature is comething
~

_s

5 under 100, than you are at below 153, and thus you ha ra a

.

6 Bubstantial margin against saturation.
'.

[ .. 7 Q I take it, then, that anything below 100 der:rcee
I

8 would be considered cold water '3y you for tha pr.rpusa s thic.
,,

,

g statement?

10 A For the purposes of this ststament, I fou.'.d u.y

11 150.
. .t

s

12 . Q At the beginning of the I,CCA cront? j
i

13 A At the beginning, the number associcted tif.th 100 i

T, l..

would be appropriate. I14
i

15 Q Do you knew what tha c.orm21 operational ;emperar.1.re
1

limit for Dlack Fox Station will bo? f16

A N I do not.17 ,

1

,
ja Q Do you know whenhor or non thara ic such a lia t?.

a

19 In other words, the plant trould have ta 'ao shut do:m ...: iun j
i

20 suppression pool tenpart. ture exceeded a cartuiu ' N ' '' i
^*

1

A It is typical to establish both nornal rpeatias !
21

'

!

22 and abnormal campuratura 1.r.'.ite ithici) .ictato cart.:..; .m- 4. o i *

;

23 relative to the operation of t'te plaat. !'

~.

|

!D UG 8F #ifiU li23iU" "#U #'h"i '2 ' IY "' " ;' '' 2 " #6
24

L

th" Ni""I U*#"UELU Ii ""U* 2"Vi"# "t"E* ''25
.

t
e

6

h,
| E

.
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IIowever, targets or preliminary limite are used

O
for the basis of design. What Black Pon Station is using,*

2
'

I am not specifically familiar with.

.. A [tlitness Guyot] The interim operating procedures

and pool temperature limits for tne BlacI: Fo:: Station are

spelled out in Appendi:t K-A of Appendin 3C. In particular

r
1- item A3, which deals trith raactor oper tion establichac

7-

the maximum allowabic r.uppression pool temparatura during

.

reactor power oneratica of greater of 1 perccat rated gcuer

will not exceed 110 dectroca Fchrenheit.
10

-

Q Mr. Sebon, you scid that the changing telparatura
11

befcre and after a LOCA s' tant in th a nunprecsion pro ~ would be

something in the order of 50 degrac2?
13,

,

v A [ Witness Scoon] That is correct,
14

Q Nculd that temp u turo differentia.1 ace r.c cha
15

operation of the emergency core cooling syco.:r. et che afce?
16

A No. What I am referring to here ic he cut...h cf
17

stored energy that h releassd during the i.nitia3 h'.ove::vu
: 18

phase of the postulated LCCA event, and not the coa!.i:of cr
19

lono-term transient of ther suppression pool rsic.tive to-.

20
temperature that involves ?.he flou of EC'CS Uatar into and 02t

21

of the vessel, back into the nupprac.3ien pool
22

O Uould the :.ti?.iziien of the er.:r cac;f .: ore ecc.h..g
! 23

4v

:yprect.x..1:.cl?jGystem tend to incra?.cc th.+ nt+p.rr.tura u. a:-

A The staargenc'' core cooli.: ! cyc .w: i.3 gravidsc 'Or

25

-

protection of the r9 actor acre. The f;ce.' ::' water -.at t5

.
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o

- core removec heat, deposits it into the suppresnicn pocl. Thera |I

2 is a separate mode of operation of the residual heat rc.cv21

3 system that is then set into operation to taka the in _n cut of

4 the suppression pool and mova it to the ulti:aata heat sink.

5 0 In Section 4.5 of your testimony, on page 28, Mr.

6 Sobon, you state in the :nicidle of the page:
-

.

7 "The performance of the safety /relle.f . ..lve di.u&ar.p2

8
. device has been etaluated experimentall" bY : f r ::c i .'a M I,2 -

l
O licensee." |

,

10 Can you identify chat licensec for us . pler t?

II -A I am not suro if it 10 appropric.c 3 f or m i-^ ihr.rify

12 that. We have a propriatary a.: hr.rgc ag:c47.st w.'.ca 'c3

13 certain limitation nsocia-:ed with it et at ! :.t t .t diractly
:

..

14 rami.r.2.ar w2.tn.- - - -

.

f15 I uculd have to seek ecuasel en -:rJ.w: I c: t .'. do
!
1

16 that legally er not. I

17 0 You mean G5 counsea
.

~

18 A yes, It aac to ao __ !.
I

I9 ha. GALLO: Mr. Chairman, 1 w o . :. i c.- n_ _'.=- -

20 to hold his question in cbcyance., 1 wil.'.. nt c.ap c .c .. a
!

'
21 raading on that poin'. :o s.n. can de -c ~ d - = - : n .- c7r . . .

i
N- thO :::a :!O O f J.UG fori _ ..!1 5.ici!2:4 Ci:

'

i t ric... 1-~* - ' - - o ;

}
.

'

N VO CR:1 d3t14La.no s.ha 2er cr o . L: . ;_ c;. c 7 _z . .u -
' ; --' -' -

,

2*I CiO2 On d8C1.'.riAU ir mis , r 2 0 E CC T... .J 5: T .C.: Jd C. a
'

.

t
.

25 ~.iciansea.-

,

k

I
,

8
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,

1 :1R. PARRIS: That is acceptable.
. . ,-

2 CAIRMAN NOL7E: All richt.-

3 BY M. FAMID:

O 4 0 Without identifying *2.9 foreign G9 licen.m , can
J

5 you tall me when those tests ucra conducted?

6 A [ Witness Sebon] They ucra conducted in 197'..

4-

7 0 Do I interpre b this statannns. correct 17 %'.h you

S say that these davices '.d.11 up i.o a local ?i:..tsr taegt.crar. a
.

9 of 212 degrees? You mean at the start of the 7.iz.:':.r;.

10 frcm the SRV, the water can be at 21?. decreen?

11 A 'M. '!he tests that crc bcing c.lludad ':o here

12 are :r.ultipurpose tests, t'clo in particular:

13 The first purr ose is to estabi'.:>h we. .c v . a.1
*

2l

' . -

14 the as..r-clearing port..on c - tha e,.yna:na..c 1c a &..n.;a . nc e. a..:

15 ene suppression pool area.

16 There is a'etbeagr.aat .wpact to d.i.2 w aine ;nich
,

l'

. g . . ,

.nu .no .s c.cc.c' 7n r.t are c.c, . .c.nz tmin involving a conta.
- .,1

through the line, discharge lina c" 4M v.ili% */sh. : : .a-

_ 18
|

cuanression nocl, and what you r.'.ve nor .a atten .22 . W. '

19 -- -

at the e: cit of the discharga devica . The rc-ca.'.s. q"r;= 2r.-

20
-

.

21 -C a % 50.'."I.12n O G 01- 4:.hD 6 2 fi .7 0 r 2.' d ' i' "- OAnd thO _

|'
t

S . ..e . 4 g = b ,e ' . , - ,
-

e'. .**?, 4 e, ed h ,_
gu

OldIIa'~ ions. i.I 316YcDild pOO1 ?. cit [ Jr ~' ''' * ~. 3 0 - OC ' O -' - - - -
9~3

t
I

*

'Kei Ol M n 1:.f-' - - - ' *- .':u3 lli. ~.s
'"

9.4
asp::J . rcfarrinc to c. '

.

.
-

.

'

bu.: the crolonged diachan?d la r cics:d ::: ; r :c
..S ~ ~ <

4

+ %+. ; t.+,... ..~2 g~ ~...~ n .. , o .i. "., v'. c,, ...~.,and L0' a".&. *w -* ^ u' F/.n _'. '. o;' p .' '1
~ -

e- . , . -. .. u 4

$

t
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-
1 Q. Does GE supp1*r the discharge devicea,.'Ir. .ichon?

2 i Yes, we sell the device.

3 g Do you manufacture the.n?
tb

4 A. (Witness. Gang) The licensa is undar a mvafacture_) ,
i

5 design by Chicago Bridge and Iron Grclear.

6 O Mr. Gang, would the last statair,ent you mads crease
..

7 you to change your testihony with rast.nt to t're fact that

. 8 tha HCU is the only component within co..tairc:snt cuaalted bf

g GE?
f

10 1 We are furnishing it ac a is,rt. are vander. -( t

11 is in the 7.Z cc0pe cis an EO? itarr..
l

!
17. G The AE :.cys frorr. C2:7

I
t

13 A No. The AE L'tya froa as. |
t

e t.vlorc .jw

14 A. (Witness Ynurnan) GE was only v.e of ti..,

I

l
15 The AE tuya fror. whesver he wan':u ;o. One of tha pe : a :Z ;' g

16 vendors; ther- are othcr propia whc r.ake mencna.:2. |
:

[17 Dansa.)
t

gg G !!r. G&ng is ther; anything el..e uithin r; f
~

-
*

i

19 containment that GE has in face cold. or ca r:cnzd . .O vu . , I
i
g

,

90 to the A2 cr to the .sppliccnt ct'aer than liCU : ni .' .' . . t ; .. ; |
.

21 quancherc? ,

t (Uitnt e & .g) In tha c;r.:-s!.c r.<.:nt? ;
.n o.

t

. 3 0 Yec. ,

L. . A - - t1 . .'. .~. r ,- - ~ . . . . . ., ~ ' , - .A. ' r ' '. . r.- .s. n e'.,- -- ~. s.n ' .n, , e_ "6..w.- n .s %y y

y ,a j a s 3 ,,.. s ... a ,

;

.

t

1 i
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i G In the containment.

i

2 A. Within the containment, yes. But the question that

3 I answered in my testimony is components affecceit by the

em 4 hydrodynamic-forces of a vertical pool suell, nra with thatj>
5 qualification, the HCUs are the only items affectad,. including

6 the quenchers.
.

-

..

7 g That wculd include anything Golf. by GS7

8 5. Yes, sir.
.,

9 G I understand that quenchars are beneath tS.e lerel

10 of the pool swell that would ha cuperiencad. is that right?

,

11 A- Y08-

92 G So nothing sold by GE is cheve the lavel of the

13 pool, or within tha area that would be impcoted by tha pcol

n
14 suell, the bulk pool swell?

15- A. That's true.

16 C Mr. Sobon, on page 29 of your cettuc y, '.ta

second paragraph --
37

- MR. GALLO: Mr. Chairman, I feel it nscecoury to
- 18

1

clarify th? record on this point. I think a dictinction cu: j39
,

witnessos are making ic the dictinction i.n the trch: Dnneen'

eot

|
what "within the GE neope of supply 7.sans . f

21
1

5 :. c s contri..?.a! as distinguished betweel. GE achia:; .::
!22 , . r

!. , -
i ~

to an crganizatica like Black ac.d n e.d. T h e t a : : i ?v: ... :: |g
.

Mr . Thurmin ecvered th s b ge.ct of t:t 3._ .4.acil, bet.t , ;
24 :

Iecaponents 2.ad piping beneath s :ppr e.azica puol m' n.;crre in sg
,

- I

,
4
s

! >

...

.
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_

suppression pool.1

2 Ee did not construe the contention as lintited to

3 the effects of pcol swell abeve the suppression p:x:1. I

(' 4 think the point that these witnenses are making in answering
,

5 Mr. Farris' questions are that quenchers are considered to

6 be within the Black and Veech scope of supply, even though
..

7 they were purchased through the General 21+.ctric Company y

8 Black and Veech, as dishinguished from that GE itsel2 would
.,

9 provide under the NGSS ccope of supply.

10 I am afraid that Mr. Farris m=.y have gotten the

11 wrong inference frcm the testimony.

12 M2. FA~.GIS : Mr. Chairman, I schmit chat t'.v.t

13 whole argtment by fir. Gallo it improper and wcf a he hettar
- argued in findings of fact and conclusions of law, or Icr14

'

15 tha redirect examination by Mr. Gallo, to clear u;: e.r.7 ;
i

16 airbiguities he thinks are in the record.

MR. GALLO: If the e:: plant tion is ncn h4 -?u . to
! 37
I I

I Mr. Parris or the Eoard, I would withdraw it.I 18

I
CHAIRMAU tiOLFE: Did you sa.y 'if"? ;

19 i
i

MR. GALLO: Yes. Appare.ntly be hcu chjected to I
20

|

21
it; I'll wicthdrat it.

CHAIRM;N '5C?JE: All ric h. it , ccnsla - re- '*

22

'''IDhufEUU *23

U? IO * ?u IE '
24

,

|O. Mr. Seton,. :m pwe, 2 P cf your cut:. sn:i, h..
25

,

.

'
;

.

.
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1 second paragraph, you state that: "The possibility of steam
"

2 bypassing the suppressio<i pool as a result of disturbance

3 of pool surface (by local boilingr asspietrical wave

4 generation, seismic slosh, or other phenomena) has been'm
,

.

5 qualitatively evaluated."

6 How did you " qualitatively evaluate" this possi-
j..
[ 7 bility, Mr. Sobon?

8 A. (Witness Sobon) I have described already several
-
.

9 of the aspects that we have used in the way of addreering

to the possibility of steem bypass -- the crtificial der of some

water away from the vents, the more specific scismic slosh11

12 testing that we performed in tiuse-dimencional tes'. facilities

subocale -- but in addition to that, if you observ.9 the
13

*
.

results of the testing in the facilities that are: there,14.

albeit that they are singic-coll, vc see no wr.ve generation15

that is in the sense of post-LCCA after the water hcc been --
16

excuse me, after the air has been expelled from the dry well
! 17

'

causing the pool swell.18.

The subsequent fallback of that water into thegg

pool does not generate in itself a significant wavr that20

would leave a concern relative to bypacc.
21

22 G Mr, Sobon, are tirere e.nr other nh< acaranu?

i
Ycu mantioned ''other phancmena. "

_

23

T The other phonemena in this p:2rticular oc*:e :c
24

relative to the perforrance cf the quencher, er thc initial
25

.

.



_- . __. _ . _ _ _ _ _ _
- _ _ . ._

.

17-5 jwb 7599

.
1 inception of the air from the dryvell into the pool. In both

2 cases, I am referring new to an air-clearing portion of the

3 transient ovent.

.

4 As I said in an earlier discussion, thoro is air
s ,

_

5 and steam mi::ed together, and the postulation could be made

6 that, as the air moves thrcugh the pool and breaks through*

t ..,

; 7 the surface, it will carry acma amount of uncondenced steam*

8 into the wetwcil air space.
.,

9 We have evaluated than in a subjective way, in

10 that we have obcerved tha results of testing in the closed

11 facility in botn the safety relief valve and ths PcrF~I.CCA

12 test, and wo see no sigr.ificant bypass, or even any indica-

end #17 13 tion of bypass due to that othar phenomena.

' .

14

15

.

16

,

17

| 18

19

,

20

21

22 .

.

.

_
23 ;

f
I
!
-

24

25 |
(

|
.

t

4
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-

1 A There are no outside influances, ch h ..a cor. cec t ._

2 Q In n 350 degree configuration, l'c is possible tm. c

3 you would have forcas fran adjacent ar.s ar.,7

fi 4 A Information that ue have desma that chni: is not

5 possible, and I refer hora to the multi-vent tests uncrr

6 not in the e::act configuration, have locked at the potential
..

7 for reinforcement which 3.s what you are adsn ssiag, n:.a we firf.

8 that there is nona..,

9 0 It is truc that if the pia- shaped sem;snt icipacta ---

10 strike that.

.
11 If we had only the pie:-shcMi s.gm-nt to 5.t . eith,1

12 it is going to cause loads on its perir.et.:r :. ? :. t w + '.

13 A YOS-

s

14 Q And if you h&d cdjacent pie-shap6u cogen :o mn

15 would cause loads to the other, wanld they w ;?

16 A If you nan thst yon ca'w a g.a-sha.m. se;.m: .;nd

17 put ena adjaccat to it t.nd 1cck at the incc..aar serm-.."
- - -

f
18 hette.an then, yes. But von hrve to hat.c '.' i.i;.2 ;at . :'c;e'

;- -

I

gg are acting arjainst aech ot.har enf. n3t cainfor-'ia., +:.c;. of er, {
i
I
-

20 0 Ar you saying, Mr. Solcon, tlw. ..2 ye s. :.f - - cn e

. 21 d degree segment by itsolf, i; # '7 s ::a ; t or c.. = : - M .a*

|
'

22 tha ucir val.1., for a:ar.ple th.se wca't u; c .c -1 ';.

23 alightaar. if you had sagnaits, otr .c " O a :- . .3 - . iu *. ='
;*

e

I

aida of it? |24 .
t

)k-.h bcI $ dddrCIa "IN: by .Mi lg M. d . .u'h '" *,' IC i. .. = '[t..

.

P

.

..
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1 example. Perhaps that would be the best way to clarify this.
'

2 A chugging load, by uhat wo have observed in tests,

3 is one which phenomena is occurring within the vent itself,

I ') 4 is collapsing in a confined space and that collapse, becauser

5 of its dynamic nature, is, if you will, transmitting that load

'

6 to the boundary of the suppression pool, because it is happening

.

7 in a confined space, it is projected in a very localizcd araa.

8 Thus, the load on the ucir wall, becauce it is within a very

9 short distance behind that vent within the drp.:cll, ic rcccaiving

10 a load of a very localized nature.

11
There is no machanism except to transmit r.bings

12 like acoustics to that same crea. If you want to pcstulate

13 acoustic reinforcement, you now have to enter into tims phasing

14 relationships.

It is such thht adjacent vants don't .ceinforce
15

16 each other in a paased sort of consideration. There 's no

reinforcement for chugging onto the weir wall becauss cf its
17

localized nature.,- gg

jg Q You said in a phased. Assuming it warn rar.< ion,

would there be reinforecanent?"
20

A The randomness of tlw avent would be cas unich uould21

22 new have you not ccabining peaks, and :hus, docgh .tr .my

23 ba come, shall no say, i wa losk at a time-M.ctgry tr,:.t 3 ud

you offset it alightly, then you could huve sem M jecear.24

"ff0COU f*lt-2S

!

.
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1 IIowever, you would not be seeing the maxi, cwa.
_.

2 The point that I am trying to ncke here is that

3 in taking the maximum load at each individual wnn, end

h, 4 saying that it occurs at all vents and in exactly the same

5 time, is bounding with regard to super position effects.

6 Q Mr. Soboa, in yoar evaluation or your lack of
,

.

7 concern at this point, I assur.e, about assynocric loadi, are

8 you relying upon the seismic closh test?
.,

.

g A Relying on it for vhat purpose?

o

10 0 To allay your concerns thout assyretric Icedca. g
i

11 A The seismic slosh test is Ocne with the ucle U.urpers.I

12 of looking at whether pool mtion would resalt in ',ent

13 uncovering. There are other apprcaches to design c:: structuree '
v

14 for seismic event which estsllzh the loads cn the ?.e01

15 houndaries that in this case would 1e ase" metric.

16 Ucwever, in additien, we al:?o take telects0 an.fety

17 relief valve discharge event casas uhich ident!.fy ve"m-c on L

- 18 certain segment of the containment- thua c:lvinc i ~ =. re bric'"

ig load. We take an artificial assviaetric ica.9 on the sheU. of
'

20 the containment that la = aid to be cc.c a ~ by 2 initi,1 v 2.
'

21 clearing assy.utry, Lithough .:e dcn' t aea it or ba' ur- chat j

!
'

22 tharo vonid be any in the .witi-ver,t toe-c &,w in : . w .- tyf2

~
23 of configurations, j

l

24 'mus- we are impczir.c vocn N aeim, e m' :-l it=as j
e

f

of assynetry in the 1.ay of lens daEnicion .-hich - - : ~ .y ;
''

25
I.

!

..
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1 uncertainty that anybody should have relative to that effect

2 or that influence.

3 Again, these are discussed in more detail in

(. 4 Attachment L to the Applicants' Appendix 3C.._ j
,

5 0 Mr. Sobon, you indicate rhet the test data chews

6 pool swell wave maximum of two feet, peak feet.
..

7 A That is what was observed from 'de full scetla

. 8 testing that was done, yes.

9 0 Was that test designad - did that test data ccme

10 from your full scale test - strike.

11 Did you obtain that test data from your full scale

12 testirig of a single row event?

13 A Yes.'

xi
14 O And were those uaves fcund to occur on r.he boundar-|,

15 of the suporession wall fut is between the weir wall and

16 the suppression pool wall between the v<ir wall and the contain-

17 ment wall?

- 18 A The observation was raade in the pool area, not in'

19 the veir annulus.

,

20 Q Between the drywell wall and the contalumant wall?

A Yes,
23

22 O Did you find that tr.ose padt wavec von sw.urated

23 rc.dially?
.

A Thay vers randen,24

In other words, it was is thouc2. they wers ripoles
25
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*

1 on the surface with no, shall we say, direction, as though you

'1
2 would see a wave in the ocean coming in to shore. It wac just

3 random movement of the water in the pool.

O 4 Q Did you nake any distinction between waves that
s

,

5 appeared to be moving circumferentially an opposed to radially?

6 A We wdre not able to make that distinction.
..

7 O Have you considered whether or not with a full 350

8 degree configuration that circunferential waves generatien,
,

g night be increased greater than two feet?

10 A The evaluation that I can point to that would bc

13 relevant to that would be this again artificial damting cf

12 water in a segment of the pool, and the point here is that

13 even with vent uncovering postulated to that extent, th a t there

s_.

14 is sufficient bypass capability or, in another way, ycu could

15
absorb a certain amount of steara within that largo voluct of

-

16 the containment wetwell, that you are well within your

37 capability on tl}e pressure side.

18 G Even assuming some steam --'

19 BIR. SHON: Just for clarificntion, this hyr.orhetical
,

20 dam situation that you have mentioned, in which you allow a~

vall of water to come back and close over the ven+,s ,. c.nd you
21

22 say the amount of steam that bypsrsen thnt way ie en.i b

23 absorbed by tha wet wall. That mic,,ht bs.pe n ence, 1.ut 7 ti:iA
s

what Mr. Farris is envisioning is a series of we ms und-r -w.1.#.1
24

this might repeat itself sevs.ral ti.mes in s sveral dif ?srent25
s

!

.
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.

_ 1 positions and through several sets of vents or travel around
.

2 and do it more or less continually.
.

3 What would that situation result in?

I .', 4 WITNESS SOBON: That is not deemed to be a possible

5 scenario. The reason for that is that you havo to have a

. 6 nochanism to displace the water and to say that you
..

7 artificially displace the water into this artificial dam

.. 8 approach in a repented fashion seems as though it is .

9 rather impossible as a situation for two rc.asons:

10 One, in all the tests that we have observed, we

11 have not seen a displacement of water chova c. vent in an out-

12 ward direction due to the air-clearing portion of the early

13 transient phase. The bubble scens to anter the pool beneath

.

14 the surface and then expand upward, so you always have a

15 ligament of water above you.

The other is the aspect of the scienic tests, uhich16

is an induced motion that is going to cause the pool to have
37

the suomergences around the periphery of the containmant that,' 18

are varied with regard to the center line of the top row of19

'

20 vents.

'P (Pause.).21

22 Their purpose for doing a hypothetical problcr - .c crs, ~o:

show that there was a gr-at deal of ec.icervatier. fer
. 23

tbsorbing some full flow steam through the vente "or if inr24

did uncover -- not saying that it would. I ould lihc to me':eg

e 18 that clear.
.

.
' '

.
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1 .n. . . e ., ... l a. . > ,. o , , .
-nh, .1. .1v.. o 4. !.:,.a HCa, ,.e ,,.

t - . - u_. -.

2 examinatica, if I under.3tand it, is thtt the sagr-arel con-

3 figuration of ycur full-ecnic cost precludes .t.an'..n'.cr.c2

C' 4 any repeated phono:'.enen or wcvc-like phoncmenon c.m .'. =J i it
-

5 '. ravel around ene circuraFerence c!:d do exectly Im scr of.

6 things that we have been diccassing.
..

7 In othcr 'tords, t'Ta occa ion, or tiic cc.snario in j

8 which repeated uncovering occurs .<cor.c o he ac: .c':.' - m,
,

9 hind of thing that your full-scale tact ac.m u cde'.. It

10 doesn' t have a continuens circu:aforence of : t. - ..: od chien

11 a uave could travel. Is this r.at trua? . _ . .

e

as ve .
.

. . . c f. e . u. n..e, _ - ,, ,. ve ctyus. :-.,. _ .4.,,, u,,. 2a,. s . 2 .e v r:,m. ,< .e12 a n a . . . .. . - . . . .v. ..

+ '0t uculd b -. r e.&L' rc~.1 ' c C. ~- ' :- -."~-- " a' e m .' - * -~~
.

- - w - ''- '- -

13 ,e- .

~ -

I
14 However, there hca to be n uchanism th.'.t cay . nine r ? '. e ~

|
I

- " " - ' ' - ' - - " -
.

' - ,.'" a -n - ~ " - ' ' " ' ' - ~ - '-- ~ - --- '= - --- "-*1'o co :cv'r*~~ nh * ch- "m - - '- -
'

15 -

16 respcet to mch other vill hava xac ircoccc '. r c.::.:2 .. .m er.

c
- . i

scneth:..ng t, ant voua.. cauce, .t.c u , c c::.v , hair x. i- - . r;. u2 417
i

side of the centcirc. tent to v.ok: n.1 cf the m .n .- -

* -

18,

* t

10 whila the othorn are doing noti.ing. i

}
;~ n, . . :.r.~..,,..>,

.gg 2..m. t -.1 1~~ a,,. ; 7.g s - . v. . c,
.

g
. v.. .., .
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I
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.

I For that purposa alone, there is no mechanien to

2 say that you would get enough of a significant unnvan vent

3 clearing to postulate that.

{} 4 MR. SHON: I didn't mean to interrupt at any

5 length, but I thought that was whnt you were driving at,
.

6 wasn't it, Mr. Farris?
.

7 MR. FARRIS: Yec, sir.

a. 8 DY MR. FARRIS:

9 Q. Mr. Sobon, should a particular vent be uncovered --

10 would that tend -- would that vont tor:d to stay uncovered

11 because of the pressura and that being the ca.sicat pz;h for

12 the steam to take from the dry,7011 to the '.;etwell?

13 A (Witness Sobcn) I 'lon't see how it c,ul.i, n..
,

_

Wouldn't that he the path of leaet reais':anc.e for14 0

15 the overpressure in the drywell?

16 E YoGr but the reaeon I hava difficulty with uhut is

that I don't sen a way that ycn can say that one vont, org7

*

." 13 two adjacent to each other, can de thac.

19 0 Should that happen - . at; c go bcch a littia bit.~

,

20 IIcw deep underwatcr is the top rcw of vents?

21 1 Typically, 7-1/2 Jeet.
,

22 G And your tanto to data _ lag ::hc piz-eh.apcn'

scoment or the 3-6egree cegaunt, acou tat.t you coti" c :' . .; :.
. n

WAVa DC he aC dedp; Shall UC EEY, no 2 5 9.21g4
i

A That is correct. But 12 add, we M.~. ,*_.2, u.c
25

o

1
i

:
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|

1
_. I said, parametric tests, and we have tested down tc

2 subutergences as low ac 2 fest, and htve not caen any byrass.

3 g But if you saw the c:;pected 2-foot wave, in othar
,

,

words, we could expect that the top row of vents could be4,

,i

5 covered by as little as 5 f tot of t. rater. Iu that cor uct?

6 A. Yes. This is post-LOCA, z.gein.
..

7 4 Assuming you had one vante or & 2crias of rcntc,

s. 8 that were covered by Icus water because of a nave or n

9 depression than othar vente, woulci the ctcen tend no ::ould

10 more steam tend to pass throu:;h that particular vnn: or

11 ceries of vents than other vents th: were coverad by r. orc

12 water? *

3 13 A. In that particult.1- tir.m of the evenu, no.

J

14 'Jhs rencon for that is: By that uirn, ycu inva
i

I
. e, pushed all of the air in the drywell cc tie pool, a o 7 27. ~c. ave
n. . ,

t

16 now pura steam caning inno etm cuppression pecl and no
i
=

. . . 1

1 ~)
mechanism to cause 2.t to a.i.c n, n c a . ';.t.o e :a:zt ia condsand

.

t
,

,

| gg right at the axit of the hori=ontaa. / ant through ti.3 1:cl~. . ;
e

19 You don't hava a nochanism ';c movi the 1.....r i
s

a

i,

20 out of the way. f

.

.m. . 4 Lac 's anat:ito thau na had an SR'/,, or a : arf.;c c_
4

22 SRV discN.rgou. Woulci they eroa':o r:- a canuracta? |
t

s 23 A. ''he initin.1 air claurine pe;-:lar cen?. caua .- ets'

!

y does tita LCCr., a luce...?.ced wave genart.>.:.;c.,
1

e

,T $ o C J. **Illb b U * 'Ck17.459 9 4. .Ci/dI& dI. -'
4,

" C. h .

,
,

i

l

1. *

.
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,_ 1 a LOCA event?

2 In other words, is it possible the SRV discharge

3 could sat off wave ganeration and then he i=nediately

() 4 followed by a LOCA event?

5 A. No. The reason for that is, unlike LOCA where

.

6 you have a large, large volume of air that is pushed into
..

7 the suppreccion pool, the safety relief valve dischargn line

8 is on the order of 60 or 70 cubic feet, and that is a rela-
.,

tively small amount and does not cause a large percurb=. tiong

10 i:hr ugh the pool even in the air-clearing eenue.

g; G What if we had a series of three, four, or five?

A. They are di::tributed around the suppressica po il12

by sat points such that you do not have a congregation of13
1

1 cal LOCA loading.
14

G Thus you wouldn't expect any wavc. genaritior. s.c a
15

result of SRV discharge?;g

A. No significant wave generation; nothing.in excaco
97

of the 2 feet that I mentic di relati te to LOCA.-

18.

(Pause.)gg

-

G Mr. Sobon, where viara the seinmic alesh tc..cta
20

conducted?,,
1

7 The^v wer.1 conductad at 3cuchues c .eecara'u,
E2

C. Where is that, sir?
3<.-

*: cci 2.oc :mre exac tl'; .. u ;c5. It is in Ter.as. '.

25
' hnOW Whnn thGGe CitStu .er9 cO2CiuG ".T'

.l EC Voll

:
i

!

}
e
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|i.,ea or , ,, o.L Not exactly, but ._. ca.tleva it waa .' . . .. . , , , -

, .
3

G Do you know what scale these te.sts utili ed?z3

I
3

. 0 2 scale -- m use me, a 1,G0% wale.

l 4 G Do you know what the error band is for thesa tests?
j

A. I a:n not f amiliar with the detail.5

G Cn parJe ao, of ycur testimony, you c3a../cusa cae
- .

6

itadvertent " upper pool dump." What would bt, the conseuuence '''

7

of an inadvertent upost cool dump?
|8 *

,-

E The upper pool contains a voluma of wacer that
e..

. . . -

ia ralne in o . e suppress).on poc... rar a ,.ong-crm haat.

t10

sink purpose, and the consequences would be v.o raica the

elevation of the cuppression pcol by an anounr. ule: ate. B.
.

the volume dumped.
1.:>

Typically, the inarsasa is ;uch d.at it Caer I.ct :
'

14 |
r

2ncrease -- it c.oes not increare T.no pool laves.. sac,a chat
. . .

to ,

t

you have a subsequen c flowing et w .ter ov.+r thc .m 311 11x0 j
, o,s e

,

the dryuall.

0 It . Soboa, when tas the rcol s. Nil phan: u .or li'Jt,
.

T e- '.. .

idantified? :

19 !

' 1

A. The ter.n " ecol swall" ca'.ta about ?.nrira ..h u s ' . ~. - 4

,

20 |
^

.

!'.o the estcoliciwanc. ~.' N E'" m.acale tests that led r

21
'

those taats m re cc..duccau a 1971-72. i
-

.w. -
,
9

6 IIuVe 70'.1 J V O L- fi..d5 .dS .' J.oi.y f .+=J- t1: ";-'-.
t

* p c. ' ,
.

t 23,

I O s '~E.'.~.0 n} * E C C3dr 2 U.CO."..! any . C J.'. 4 ;9 ".1 C 7 s ' . . J. + . . a , '

w..- -.

T Iic , I h:.ro not. ;
25

1

*
.
f

.
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1 4 Prior to this, have you ever represented to the

2 NRC in any of your meetir.go or correspondence with then that

3 GE idoc.ified all phencmena ascociated with postular,sd LOCA

[/ 4 e.nd SRV dischargo events?

5 A. I was responsible for the generatic.n of corres-

.

6 pondence which did that, yes.
,

7 % Prior to 1971, did you do that?

8 A. No, sir.
.,

g 0 Prior to 1973, did you do tnat?

iO A. In November of 1973 was when I began my associa-

g3 tion wi +;. .Mrk III test prociran.

12 g And at that tin.c Or shortly thcreafter, did you

ver represcat to the NRC that GE had identified all load.s
13

associated with Mark III containment?14

A. I am sure that I did, but I can't think o? a
15 ,

cpc ific reference to that.
16

0 And since that time, have other loads bean
37

identified in the Mark III containment?,- 18

A. I would like to call it "phancoona," and if you
39

teant to call it " loads," we have refined loads from the''

20

time that we have established that there are chrme phaaer,
21

as I called it earlier, to the I.OCA event -- cocalled ''po :1
22

au 11, where r.he air is pushed out cf tha dryt. ell e.rou@
'/ 23

$
'

:he pool; the high-rmss flux eteau conds:asatic a ' : ch <e havt..

g

dubbed rscmitlj t'ateam condansat".cn" snd the Ic "-mass . e
g

4

k

e

t

9
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.

,
,

1 sterb: fIcw which i a ternec! " chugging : " an irxa.mi': en t.

-,.

ccur.enca".icn procesa .2 2

.

3 WiGin th c t p'.verrxn ,. , < a . . t y; + . +?i: .c.i ' m : 'r- ;,

'

) 4 up until the issur.nrto c'? the lanc9*. con tair:..ent lar.iling

end 119 5 docunent.

6
. .

%.* g

7

8
.

9

10

11

12

13

14

15

16

17
I
*

18-

.

19 '

I

0o-

.

.1*> ;

.. 9
"

t
*)
e.O" i

,
'

| 6

I{ .

P.4 1 .
.

:

.
}
t

t

!

e

e
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1 O In your conclusion, your testinony on page 30, you
.

'

2 indicate that sufficient information is known and doctstatad

3 to permit the Applicant to adequately addreca in thz: contain-

D 4 ment design all phoncmana associated with the postuloted LOCA

5 and anticipated SRV events.

6 Is it a concern to you that your tasting, uM.ch

''

7 is ongoing, 'as I understand, might turn up new phanomena-

S that haven't been' identified?
.

9 h NO.

10 0 Even in light of your experienc.*. which hac unrned

11 up new phenomena ovor the last three er fcur yearn?

12 A The phenemann une new or turned up, on you criled

13 it, in 1971-1972. Ginca that timo pacnomen2 hra teen in a
'3

v
14 sense quantifying thct phenomenon, and particulcrly Rich the

15 latest aspects of testing, not 3o nuch looking at itr~

16 magnitudo, but at 3 ts dictribution, we cc.e partim,la.rly . i't

37 regard to steam condeacation related londs, thct tM y ars

7g very localized in nature because the sto un eubble ia cel'.2psing.

,

19 on a given spot, and va concantrata, therofers, on idi htar
,

20 tout information gathering devices, instrur.antntion to-

~1 quantify the distribution.e

'4f'.. U ' !Ob s.7, "dc'.'.t- a 705." a gO ,. C.09E 'lMii'.d .t D ',. .

!
'

g3 GE havc a reportable onr .ca.L-acy 2s f: r r.3 multigic SP.V ;

t

24 discharga evcnt.3 wcre cencorned?

,

A Yes, that is carrect. !3

!

.

1

.
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1 0 Was that a phcncrana that r,ou werse.'t aware of in
,..

2 19747

3 A No, sir. The event that was reger cd haci to do

~

with not the phenomena ansc.ciated with rolicf valve diccha:rga,4
-.

5 but with the anticipcted nt:mber of valvoa that troulf go or'.7

6 subsequent to an isclatien event.

''

7 Q Mr. Guyct, on page 2 of your testincny, the

8 scatence imicdiately proceding yetu: 1 scal :cnclu..:iw , lu
*.

9 othat words, the next to the las'c s;ncencs --

10 . IR . GAIZ.0 : Neuld you ranbrcLo your qua: -;t.e-?'

13 MR. FAERIS: '..'e c .

.

12 BY iiR + PhRRIS:

13 Q The ne:ct to the lact ren+:.ance ca pt.ge 2 cf your

14 ' testiraony, you state thac certain loada nr.va bc.tn " included

15 in the design, either e::plicitly ac thay have heen identified

IG for the docign of structurcs, or inplicicly as d.cf ;,n 2.argin."

;7 Are you stacing there that thtre are .: Crc learc

18 that haven't been idenc'.fied and "cu are handling '-hoc simelv- - -.

.

gg through design atargin?

I
20 A D7itnoca Guyct] Ohe c:ccr.be ~ and I xc": .c '.1; . m

|
tc. 12i4: |3.1

ctato Ecco c C.r.plac - the c:cplicin r.. .71_. . . m..

i
. t

in response to Conconuien i, whars cr- loaco cri . af ?. .. ,'
., .3 ;
-

h

currently, seccific!.lly for tha c.pr;iiantion te ; t,. .. : . c ..c. .. ,.

. 22

t. An em.e.;:la C an inclici . ,. u :3. . . -
. .c .3,

,

e

i previded chsre which would bc the re..cr.cr prassu:.n es'- -
-I' '

25
r'

i
s
e
>

0

e
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.

1 GE reactor prccsure vesac1 ic a ctandard prescure vessel

2 design that is supplied to all utilitier that tay the
.

3 General Electric NSSS system.

() 4 It has in it an original set of design parEmeters

5 which are not specific at the time to Black Fox Staticn.

*

6 As a result of the design of the Black Fox Station, in

..

7 particular due to the interaction betueen structures and the

8 soil specific load definitien which ic applicable t.c reactor

9 veccol has to be evaluated against the original design baces

10 for the reactor pressure vessel skirts. In this instance this
1

11 is tormed implicit design.

12 We are in the procese of generating the uniquo

13 interface data which will be used by General Electric to

14 compare against the capability of the reactor vessol.

15 Mr. Gang can speak to that design precces.

16 0 In other words, you hcvc definito loading criteria

17 even in your implicit design?

13 A Yes.-

.

19 Q lir. Cuyot, on page 3 of your tectimony, specifically

20 dealing with containment dynamic loc 6s, you state that:'

21 " Technical 'occer for the lead definitions for
i
! 22 the Mark III containment are diccesced by Mr. Schon in hic |

|

23 testimony." t'

,

i

24 I take it you hnvc accepr. d GE'.2 lone Csilaitions'

e

i

25 and inccrporated them into your design?

!

.
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1 A Yec.

2 0 You are awaro, aro you not, that these leac

3 definitiono havo been changing over tne innt sovsral yearc?

() 4 A The loads have been refined uith regard to certain

5 loads over the recent hictory, yec. That is tha reason for

'

6 the most recon.t updato of Appendin 30.

..

7 Q As the architect-engineer recponsible for design

8 of the cont: nment structure, cr: you saticfied new thn you-

,

9 have sufficient information, updated information, to b.= anle

10 to complete your design?

11 _ _A cortainly.

12 0 nre you satisfied that there ren't be any n.cre

13 changes over the nont two or three years that could invalidata

14 your procent design?

15 A Yes. There will be no changes to lead.phencmena

16 that would invalidate my -- the configured design.

17 Thoro may bo load refine.~~.ntc which mcy require

| 18 r.odifications, minor modifications, to the exiating dosi nst

19 but this is a normal pcrt of the design cvolutica in eht

20 design proccsc.-

21 0 !Invo you made any of ycur can calanlatien" of ;he ---
.
,

22 regarding lead definitiena, Mr. Cuyon, previ?<Z c y:n ~cy

GE? a

22 ;- .

A I have, or ry staff hcro parformad destin24

accesocont: utilizing the General Cloctric reco rm.enw i c'.ds , f. ?.5
I

!
!

4 *

s
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, Uc have performed come of the lond definicions provida.1 by GE

2
that require plantemique cr.lculations, such no the wetw .11

i
3 pressurization load at the IICU ficor.

( 4
It is dependent upon the station-unique design

,
#,.

parameters and in that instance we have calculated or ent:trid

6 that wo do not exceed the reference plant envelope for a
..

7 given parameter so, yes, we have done cur own calcu.inciens.

0 0 By and large, Mr. Guyot, you accept GE'r loads

9 definitions, don't you?

10 A Yes,

II 0 without any empirica: s fication on your part?.

12 A I have done personally a revieu of G1; taut 6 sue.

13 and compared it against the GE recc=.v.ded load valuec, cud
-

14 so it is not just en Gn3 words.

15 0 But you accept GE's tect Caca for mrki.ng tw

16 calculatienc?

17 A Most cortainly. It uns dcac in accordance cid d:s

IO quality assuranco progran under 10 CPR SC , IOpen6:.:. D r unu*

,

19 this is sufficient justification no accept it ac val:.d.

20~

0 You are scuinfied in all your dealing :. '.::' i:a r.rcl

21 Electric that they hnve py:cvided you mMquate .cnu h..

22 inferr.acio. t?
!

23 A Fcr the 31c.& Fe dccE . .. a. I a:t.' ani" .u ;.2'- =

'

|
24 for the Black Fox docket, i

25 Q Iiave you read the Road Mr.orn?
I

!

.
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1 A I have rond entractions of tha Reed Rcport.

2 0 Don' t discusa any contants, but wac ycer reading
a

3 of the extractions before or af ter the Atemic ':afeny n

( 4 Licensing Board ordered it prcduced in connection with thoce'

,

5 hearings?
.

'

G A My raading has been subsequann to tha iacucnce of
,

.

7 the nondisclouure statenent.

'l O Mr. Guyot, do you kncu i* Wa SRV quencher wce

9 tested in accordanco uith 10 CFR Part 50, ''.ppancix L?

10 A I do not. The specific testing I can't can'/at: that

11 question. Maybe Mr. Sebon can ansuer the quc. scion,

12 A Dlitnacc Soben) The testing Jas net spacirica.~.ly

13 done in accordance uith the requiremonte Q at he is refc:.:it.;

14 to.

15 IIowever, General F.loct cia, befora *:a utih.acd Sa

16 datn, no satisfied ourceivcc as to it.a validity.

17 O Mr. Guyot, in your tocci:nony, you prcv:.da us

'iith a chronology of tha issunnae of the i?..ncrin conti :_a.11..it18- .

.

19 load report Revision 1, I.avinien 2, ii.C C-ll2.:.4-03 prc'.;.ir'.y.

0 et cetera.9-

21 Can you ide. tify for un the an'acuc.ntive r.nocw. {

u. - . ' h.' . m to Lwfor tha revicion boirican N2CO-1121d-0"' l'""''"~

i,

( 23 P.evici n 2 in the pres?.nt chat a hr72 tM .'.. '
|./
t

2J
A Dr.'ic.ncs: Guyct! I ann provide re' n Or:rct e r..".r ~ c .

20 the reasonc for the ch'o.nology of tha docer.:Onto. 'J: u . Z Cn =.

i
.
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1 Q. Please do so.

2 A. The preliminary docunent, in accordance uith

3 discuasions with Mr. Sobon, was prcvided en the ID.C sts.f f
_

(j 4 early in -- let' me check the date -- August 1st, 1975, as

5 indicated on pago 3 of my testimony -- to allow the NRO staff

6 to begin a timely review cf the doctunent.
.. .

7 On August 29th, 1975,. GE officially tr:msmitted it

8 to the NRC staff, the amendment 37 to the GESSA2-233 .iuclear
,

9 Island Safety Analysis Report, which presented tite ?inal

10 vercion -- the official GE version -- of tha sana dec men to

11 the NRC staff.

12 This was indicated as Appandi:c 3 -2. As at.sted on

13 page 4, both these docunents addressed the load definitions

j,g for the postulated loss of ecolant accident.

15 There were somo differences betwaan the documents.

16 The preliminary version of the dccument in particular did rct

17 include in it tha -- any work related to the e:causnchar or

,- 18 the quencher safety reliove valve discharge device.

jg It also improperly located the atern tunncl in is

20 RNCU compartments which Mr. Soben opcka to acrlier in the~

Mark III referenco plant configuration.
21

22 The final version nico corracted nany i

typograohical arrors and inconsistencicz pr.s..unted in enc/ 23

y prolicinary dccument.
|

As I further state i. my testh'.cny, ,uh32quen: to
25

i
e

i
i
.
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i the filing of anendment 37, GE filed amendmenta 40 and .13
,

2 which updated the Appendi:t 3-B, or the final version.

3 Thace submittala cacentially respended to aone

(' 4 NRC questions and provided the ' current attachment ' that is

5 procented in Appendix 3-C regarding the resolutien of the

6 safety relief valve loadings.
..

7 In addition, at approximate'.y that point in ti.ma,

O the Elack Fox project was beinc; docketed ad scing *:Ircough
6

9 NRC staff queutions. And Ne t?o:co asksd to ecnur.it to the

10 centainment load definition report, or the -- to provi.de our

11 comnituent on the load definition.

12 This was done in the letter frc:a Jr. err cf the.

staff to B. H. Iforphis of Public Service in a lettar referenesc13

w

14 on page 4 of my tectimony. This letter required Win 312ck

15 Fox docket to use the pteliminary vereicn of the NIG docwr.ont

16 as the design baces for conteiamen-. dynamic icedinTs.

37 An I further state, chie preliminr y deci.urand, fo::

reacons cited before, did not cc1tain dic ccmt;1e.te 2nd.

18

current applicable dn:c. and info naticn. It also centainee19

20 information relative to other GE standard picnt offerirce uhici-

are not applical;13 to Bl.vn: Fc. . .
21

I" Oth*E " 'Id3 ' OE OIf*TS " 3"118% "O # I E#'l~~ -
|22

#"*Ut## YO"S*1' and the rOfe.rence containw;:c:'! fer th r"9
23

plants are not configural similar37 to ~".c 2 2 '?-inch 21 c1 Toy

type modol.25
i
i

1
4

.
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1 Therefore, data relative to thace plants was .

2 deleted, since it was not relevant to the design of the Black

3 Fcx Station.

( i 4 The applicant then decided on, because of these

5 reasons, e more concise presentation in the 31ack Fox Ststion,

.

6 to prepare its own, and it was identified as 3C and submitted

,.

7 to the staff in Amendment 8 of the Black Fox ? CAR.

8 This Appendix IC was reviewed by the c caff.
%

9 Questions vero issued by the staff to the Black Fon dodet in

10 mid '70. A subsequent addendum was presented in t.n caendnont

11 to the staff responding to these questions.

12 About concurrent with this timing, General Electric

13 Company made available the interim containment load definition

14 reports which are the current status of the GE load definition

15 program.

16 Ac I state on page 5, the Public Service Ccmpany

17 determined that tho Blach Fon station docket should consider

18 this more current data. And Amantaant 14 to the PST..,,*

.

19 submitted in the last month, and than Appandin 3C uas upducad

20 to its present stato. *-
.

21 G lir. Guyct, had the NELO-11314-C3 prolivintrJ, had

22 that not been reviced, baced on what ycu ' knew nO% ticuld

23 there be design margins in nil arona of the cattaica. "
,

24 structure?

25 tiR. GALLO: Do you undsrstand the gnastion?

.

.
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.
I am going to object. The qucntion is so general,1

J
2 there are so many loads inside containment frcm cc many

,

3 phenomena that it is unfair to expect this uitnosc to answer

n(;) 4 the question without gotting more cpecifics.

5 MR. FARRIS: I will rephrase it.
.

6 BY MR. FARRIS:
..

7 4 Mr. Guyot, had you only NEDo-ll314-08 preliminary

8 to go by, would thera be an absence of dscign me.rginc inccfar,,

9 as the loads us have bcon discuscing in relation to Ccctantion

10 16 and 3 are concernad?

11, A (Witneco Guyot) They vould goncrally be incem-

12 plete as far as the refinament of load definition.
~

]
13 0 Would the Black Fox design he -- uould it bc under-

T

14 designed based on what ue know neu, had it been designcd in
.

accordance with MEDO-11314-08?15-

16 L That is a difficult quantion to ansuer, becauco it

looked differant in the preliminary vorcien. It van not the'

j7

I 18 containment ac configured today.

19 Dasically, to cttempt to respond to ycur quec':icn,

20 had we proconded with the preliminary version, va would~

21 probably have -- and I am cpeculating -- no uculd have

22 designed to the containment to the clo, shnt GE termo the

"ramnhead relief valve lendings," chich n: e ruch higher than23s

the quencher loadings.24

The pool swell loada would have requir:C some
25

4
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1 modifications in the area above 15 feet and belcw 13 fet.t.
-m,

J

2 That would be two inctc.nces that I can recall off the top of

3 .my head. But the halance of those, the phanc:nuna, ara

(9 4 essentially defined in the preliminary.
J ;

5 G So as a result of new information, you do not hTvo

6 to design for such severe loads? Is chat -R.au ycu are Jaying?

I''

7 A. In one instanco, the new inforpation prvIides

a batter loed definition, which n.eane thct wo are designin ic
.

g nore realictic loads. In the cther instance, tha poal

10 suell icad was redefined to carry higher '9.an tha GE t.ca:

1I data indicated. And in that instance, ncdificabler. : :a c.

12 have been required, and we proceeded.

13 Again, I am npaculating on hcw ' ,7ccid ha 70 cror. bsd

14 a dccument that was presente2 co :co af ter de fcc~ , af ter Z;

had more current informat '.on, and that it difficult to do.15

16 C. My p int is, Mr. Guyot, if in tuo ycnr; wa h rc.

seen information that would cauce a change, or could ca r..a 2
37

change in design, how can you b.2 nssu:.cd that in m:0 co r a18,- ,

39 years we won't see mora changes? Specific?.lly, chamfa-: that

would not be able to ha accormodated at Binck ro::520

'l The basic ancwor to that question i.s t'.v: -< hat. ,
21

I
i

22 not seen changes in locd definitica - ic'.. i m lidats I. .=

rivinni c ntoi.: ,ent configu:cai icn. M .;e';u7.nt te c .2( 23 .

>

'insu. :'.ce of dc li. c.i rersion, the cor ?f.c;c. c.tien fe: .3

e rcnced Mad m conedr.nc is not aignificeri.ly ch ->. .
25

i

e

a

.

.
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.

1 There are semo minor modificatione th.b ccr be ,

Is
.

~

2 required, as I alluded to in my testi:'ony, ac avon : ro. cit !

!

3 of the more recent design ch:Inges, but even these ch+.n,en

,

4 can ner= ally be accorr.edated with existiny design margins.

5 0 On footnote 5, pa::e 5, Mr. Gu'.' t ., when ',/ou mty- .

-
s

6 that: "ICLR Revision 2 consists of a co'nplete rms tatr.?:m;;
..

7 of the information" in P.ev 1, do you n.ean n verhatim? 'fou j
.
,
I

8 chata it, or that it is a re'rie. ion and it chug n the !
,

!,

9 inforr.2 tion?
.

I

10 A. Both. It basically rectatis '.t /erbetim |n sor c

11 inutances where the leads were rede!'i..ed. It profidad
.

i

12 revised texts. +

,

t

13 0 Are tharo r.ny portions of ICL2 Per 1 --tra!ch I f

14 under:tand is the basia for Appendi:c 3C -- is c.at erruce?
:

f {13 A. The current revision of Appen?.ix 10, '33.

t
I

is 0 Itre there any portieno that z.ra curr :c.d f ci. a.. j.

i
. 4

17 cny lead-definitions :21st ce ope.t? j
1

and 421 '48 A. Not to my knowledga.

19

20
,

3
21

i.

22
-

*

!

k .- 23 h

24
i

M
,

J

t

i

k &
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1 Q Are there any load definitions that cro currently

2 subject to revieu?

3 A The only information that I am nware of in tan

t 4 document which is currently under review would ba the

5 work prcsonted in Attachment M to the Appendix 3C regarding

6 the phase relationship of safety relief valva bubbles.

''

7 0 On pago 6 of your tectimony, subparagraph 2, Mr.

8 Guyot, you mentioned unique design featurec of the iBlack Fox
.

9 Station. What other unique features other than the elevator

10 and utilization of lower design temperaturcs and thic cervics

11 vater system would impact upon load dofinitions?

12 A These are the only two features in the Black Fox

13 Station and are different from the G3 reference containnent

14 plant which would have any patential influence on load

15 definition.

16 Q So you mean the *tord " including" there to ba exclusiv:?

A Yes. " Including" is used exclusively.17

| 18 Now there are resuhant defects of adding the

19 ulevator which do not significantly -- that are evaluated

20 as part of the elevator. In other worda, the additica of the-

21 elevator adjusts the vent area of the HCU floor and uhorefore,

it is - thera arc influenceu of the elbvator in cadizion22

which I include in the elevator. But nons of those alter23-

24 the referenca dark III definition lead desigr. basis. ac 1 g:

n to state in the testimony,25

i
1
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_
1 cormitments with regard to certain ~~ the design of :srtain

2 portions of the containment, to leava no doubt that we are

3 committed to the appropriate docign procedures for contain:mnt

O 4 dra mic :o e -

5 0 iTnat was the essence of the Staff's concert. that
.

6 prompted the questions?

..

7 A The pool swell loads which Mr. Schon addrei;ss6 t2is

8 morning are limited to flat a cructures, fist surfacea, whose
s

9 least dimension in the plant is equal to or lors thar. 20 ;quarc

10 inchas -- 20 inches. And if you hava a structure which hcs

11 a lonat dimension of greatur than 20 inches in the plant, the

12 prudent design pro.;edure is to er. tend that structurc talce

13 the surface of the suppression pc.ol. So that wbcn them

14 suppression pool swells, tha enly load which the str.2cture

15 will experience will be a drag of the water panaing'by taa

16 pool. It won' t be a slapping of the ligazent, ch 2 nic .. agains.

the bottom of the structure.17

The Black Fox structura design alr;ady acc umeu.usdja-

19 this at the time that it was requested, but tha Gtaff wanted

20 precise statements that thia is what we were doing."

21 0 Did you provide thurs with that steter.isnt?

A Yes, we did.22

0 0" 98'3's 7, 'Mr. Guyc t., yce. tnik M,uut the el m .r'
' - 23

which has been installed, or sh: ch ai .1 he inatalL.d i t
24

Black Fox contninment. 1:as t',ls clavctcr hosn danigned tog
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_
i withstand below pectulated pool cwell? ''

_

2 A The elevntor will not directly experic ncs cn;r of

3 the loads resulting from the pool swell because of the design

(, 4 configuration of the elevator. As I further state in the

5 testimony, we have ravised the bottom configuration of the

6 elevator to include a froth impingement shield which e<ould

..

7 protect the elevator or any parts of the elovater frcx tha
,

i

3 dircot influence of the pool swall loads,
s

g Therefore, Ier.n't say that the elevator iu ScLJ gnr.d

to as part of the loads be cuse we provided a shield to protec;. f

gg O Is the froth impingement shield a part of ths-

12 elevator car itself?

ThefrothimpingementshieldispartcicheECU|g3 A No.

J |
14 floor system. i

15 Q The elevator won't operate between tha FCC floor

93 sycten? !

!
A 1:o, it will not.g7 ,

i

Q Mr. Guyot, en that page I think that yaa me, a r.vgg.

i

a correction that yo:: overlocked thers, the last un mes af Igg
i

the first full paragraph. It start.1, "Therefore ths 50615i0-
|

.-
20

of." I2,s <

t

Did you 'ccan therefera, the additicn of ch9
22

t

alevator, nther chna tb clovatio*.? i
k 23

I

.t i 3G , liou ar3 Corrdot.

'
O At du tentem of than pag.) ye,u = ate:

t,,sa
!

i
I

, -

i *

..
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1 * "The use of (15 degrees Fahronheit manimum design
,

,

1

2 water temperature in lieu of 100 degrees ."chrenheit as

3 previded in ICLR Rev. 2," et cetera. Did!fe you state

j 4 et.rlier that the maximum design temperature for Black Fox

5 would be 110 degrees Fahrenheit?

6 A I said the suppression pool temperature would be

.

7 limited to 110 degrees. This water temperature has to do

3 with the temperature of the water to cool the system through
s

9 the secondary side of the RHR heat exchanger, and it; a separate

10 water system than the suppression pool system. This coola

11 the suppression pool in the suppreuaicn pool cooling mode.

12 [ Pause.]

13 0 Mr. Guyot, on pasTo 10 of your testimony, them

J

14 footnote that continues from the preceding page, you c rate:

15 "The ' effects of multiple valve actuations trill

16 require either additional analyses to be performed ragarding

17 the probability of event occurrence or," et cetera, et cetera.

18 That first possibility, the one I just quotod,-

,

19 does that in fact mean' that you would try to analy:a the

20 problem away if'the effects of multiple valve actuations tend-

.

21 to show a problem?

22 A That would be ene way to characterize it, but I

(/ 23 think it can be expanded upon as to what -- the type c2 |
1
e

24 analyses I am talking abott. The safety reli d valve actusMienI
!

25 during the air-clearing phase charges an air bubble in : che I

i

1
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1
pool which frcm one effect or another cauces the bubble to

>

2 scillate in the pool.

The oscillation of the bubble in tilo poci than3

4 imparts loads to the bcundary structures. There - a bubble{
forms in the pool at each quenchar, and there arc 19 cuenchars5

is lated around the circumference of the drywell.
6

The bubble frequancy and the characterictics of-

7

en h of these quenchor bebbles is acmewhat of a rand s situn-
8

s

tion There are certain parameters with regard no the Jr L.uleg

itself which arc different every tine a sufoty relief valJo
10

goes of f, the two most significant being the time that it '.akes
yy

the bubble to arrive within the pocl, and then tho freq2ency :12

* "* * * * " * "* '' * *'

13

the early stages. in early 1976, when Appendi:c 30 or p.cior
14

^E " * " " ' # '

15

* * "*" * * * "
16

pool because of the infinite possibilities and the 1:.A ::

,

data of multiple valve events that the Stuff aL th:.': tite

# ""
19

in tha pool precisely at the same time, such tha: unz pd of
_

the time' history occurs at the same tima, and than, la c.d:1. . t:.c c.

to that, that the bubbles oscillate in nhasa. >
~

22
i

22 *

\ / 23 | }
>

! i

24 I l
i i

25

I
,
a

i
.. .

*
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,

I
n

. .

2 is prc1uces the nott Gevare loau.ing. .

,
f 3. (Continuing)

2 on structures; sinco each bubble is an independar.: car.ity.

.
statistical corra. tions can be drawn ca to su. . .ma.t.e frequency ;3 a

j 4 for each bubble, and this is pracented in Attaciunant M to

5 Appendix 30,

6 The type of assesament I am talking ntcut is a

| ..
7 probability assessnent tc determins uhat is the probability'

8 of the bubbles from a multiple valve event would 2rriro in
s

9 the pool tiith their frequencies such that they uculd line up

to at c -- greater than 11 iurts:, notwithstanding 7.o.i they src

;; going to arrive in the pool at the scne tino.
.

12 Early uork v. hat I have dcne en thin hca indixted.
I

13 than the probabilities of all cf t'n bu'obica arrivi.ng f.n |:

I

14 the pool for the 19-valve event ia cemething en the erf.e: of |
-6

15 10 considering that they would all arrive 2 w- p c ol _ .
,

,

16 frequencies greater than I am alrcsdy desicr.furt to. Thin ;.
t

level, this order of magnitude of prehability, '. .t sig:tific .at.'.d
37 :

e
less than the 10'', 10 ' prehabilitico for eva.tr ' c -;0

| 18

categorized as the design consideration. ,

19 i
!

The work is not co.clusive and act cc 7 att bui- |1"

20
1

the work is _ sufficient that ~Z feel tint it could be Acwn21

that the need to di. sign for uhe c pandaC 2:scucr.cy ca L fc.'J1cc j22 ,

i

io e reir.ct that nultiple valyca wculd rrrivs nc.h 3cc': '

l 23
-

I

24 high frecuency, it is so : w;no en:,2 ..; - c u.1d n ; ; .r ce

tc be considered. And thin in no r an ordine.rf c: ' c.;r.:u?._'c s.
25 ,

.

,

$

5

I
4 1 - ,

1
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G Wero you prezent at thoco hearings v: ten >Ir. T mdani1
'

.i

I. of the staf f testiff.cd to the probel ili .ies of greste.c chs.m

-63 10-5 and 10 that they vere raonningless 39 :2: r as he me,

_

concerned, statistically /4
,

5 A. I was not prasant.

6 0 Do you find a probability of 10'",-
.

no enve any

..

7 real meaning as far as probabilities mo?

3 7. I thin;c it b iridicative r>f the .".~ect th_... if u

9 multiple valve ovant. occurs, t-hie th e bu?ble frer%.::i :. : .r r.

10 going to be grouped around a carta.i.n con.rneteristi:: ?c: c.oc'y

11 and they are not going to exentri ec til:.: o. iter 1 our. L- 02

12 frequency bcnds as indiccted.

13 C. AF.:M.uing that the ':.u21..o do oscilla ce ita .>c.a:e ,- -

14 are they clous enough in phase '.o sauce coac.wn cl.ou: Sf i.

15 tional leading definitionn? ' lour socand alca:cative: h .t . a

IG appenrs to be. an avalustion of s:truc':urhl ger~oa.mSca. I.s

17 that correct?

18 E- YO3-
.

mdi' ice tr.cc. '::J
19 G And finally. as s laat cev3.'i.

20 design of the containment vest.M.?"
,

;
.

A. Tha t in a potar. i:- 1 y ::s . The is pc ~: - ' |21

codification. The maifics.: . ;;cui i b.= c I . ca sc s-

2..
.

a .
4

li;Elt00 t0 02 2h0'? 201 00ti'T - 0? '"iis ' "- ~

I
~''

~~'

-
-

( 23,
4

!?'l:1r.Or 01 d.2 'Ti t G N 7. , "O" ClJ J ac'( ti . - i, !'" ' *
l'f f 7 -'"

|
'

- .-,

'
} the ex $rioe ri um "n;3)-

ias
|

.t

.

.
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_
1 This is not what I would claccify, as the ctaff

2 concurs, a portable design modification.

3 G This is your opinica, that this could he muda at
i

w

(" ) 4 any timo, including after operation?

5 A. Most certainly.

6 G The lant sentence of that fcocnote, you utate,

..

7 Mr. Guyot, " Additional margin 10 deened prudent in order no

8 accomodate the potential loads fron the ir.cornetion 02 ti.e
s

g vent clearing and chugging loads with the GRV actnv. tion 1cada.

10 Are those conbined by SRSG? Or absolutt. uuen?

.t The methcd of load combination en the neir v:11 is ca.
3$

I

cc:maitted to by the applicant for the daaign of atructurca uculd12

be absolute sums.13

14 G In Part 2 of your tast3r.cny on page 11, Mr. Guyot:,

!

y u state, in the middle of the last uentunce of the 'l.rr.t15

16 Paragraph: "My testimony concerning Contentien Ui doc tnant.s

the established load criteria for 31ac.: Tcn Statio-- rs::m.rding ,
1 ;/

4

the pool swell phencmenon." |jg

Do you nean that you state what ycur recp nwajg

1
as an architect engineer 13 to the leads which hav: benn t-

20

identified by IIr. Sobon or GE?
21

a I ert stating, as a principal party te the
. , ,
" i

t

ereparation of Appendin 3C, th<.it I detrrined tis C2 recen-- I(s j, , , ,
.>

i
mandations are appliccble to um design o.' Blach ! c .1 aticc, Ig

and thereby reported such deci2icac cc the lip.C ::aff cnn
25 |

;

i
!

.
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,

1 established these as loadings for design. I

|'

2 G You don't mean to say that your testimony
|
4

3 establishes the load definitions? j
i

s) 4 16 No.
.-

5 G !!r. Guyot, on page 12 of your testimony, the
t

.

6 first full paragraph, the bottom paragraph, you nahe

7 reference to c,artain figuros -- specifically, figures 14.9,

i

8 14.13, 14.15, and 14.16a of Appendi:: 3C-Revi cd.
.

'

..

9 Can you give us the page nunhar for these figu m f

10 in 3C7

gg A. They are probably found in the -- there are two

12 parta to Appendix 3C, Part 1 and part 2. If you o.ra lcohir.g

x 13 at Appendix 3C as it was presented to you only in Jaendment

14 14, Part 2 was not modified. It remains unchanged frca the

15 last amend:nent, and they wint in the prelimin?.ry safety

10 analysis report.

97 The portions of Ippendix 30 that ycu roccived

; 28 nly dealt witis a restatement of Part 1 of .%per. din 3C.

gg Q. Mr. Guyot, on page le ef.ycur testimor.y ycn hcgin

the first full paragraph with the icraz, ''B.c typi cl d:e:1-

20
*

becna". How did you select those b.uaw as " typi cal'' ?,,

u1

A It was by ilmpoetica . I an.ed nv do?igner to22

"# d # E"" "1"# '9 " # "2 " ''E '~

( 23

one at the lower platfonn level, an'i owe a<. Sm HC" 3 dvel .y

at the lower platform level, we ncimlly h..ve a J-icot "id?g

_
. a
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1 platform, and un hw : a .ter.i as of - andaliev : b x.is d.a :

12 e.'cnend f rom the dr: . -d1 -h1: nr3 1-foo . . ler. , and ci - ny- e

i
,

3 and si::a is chcracteristic c.7.1 tha t"ny n enna th c - r..-5 1. 1

i 4 A:1d he, withoun h.culod f: o-J e a t ! '. u, cc ' n .; a-

.s
|

. 6. vidh5 000 '/ith tha-c :mcwindgc , , nt h.o ^as ccincj ta unt w..-
'

4

6 the ECU floc,r va tient threug! a sinilar ce!.actie,n p oce: s ,-

7 h selected c steal boat:. cyt in . n '.. . ' r . 3.-t'
.

>
,

. re it vill c'Pe '~~- n <+ ~<- N'ri * 'a. u e3 . " - - - -n-- a-.e ~u -- !' - -:-r- -8 - > - - - - - - - ,
A i

.

9 ment ,oads, wh.4.cn. a.s r.eprc sen e.u va o; i. ,. a,. o: s c r .. , . c.u
. . .

.

10 thist elevation.

jj 0 These oro atu l heric vo.'.d pre.x.a.: t' a ' t .a |
4

12 70G 7 'atr, c cur z a cc to i.,ac pon _. n s .t .i. ..o a t. a-- - ' ' ' .
8,c .. . .

-

|
ih'''* ?13 '

's c g c., .. .,",,P d < ' -'n ~ "- 4 - 4 1. -- - ' ' - -
*- ' " ~ -- - ' '' ' - '-

--

14 - - '"

.

"*'-iI*3 - ' a'Y - -- T- " "'r < ' ' = ' - -%-
- - " ' 'W '- ' " ' - ~ -

'
" - '-- - - - - " - ' -^ - ~ - - - ^"' -

15 "- -
-

-

,

i
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-
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I For each of the beans, that would be the r.c.st

2 critical stress condition for each bean. Thw sre evaluat2d

3 against a number of londing cer.binations. Thio we.ule: be tha

,,

4 worst loading combination for each baan.

5 G The last contence on page 14, you indicate Ebet
.

6 these ::targins that you refer to in your tcutimeny "were
-

7 established considering the din 2mic respons: of the .s t.ructucus

8 by ecmbining" certain loads. Imd cae of thoce loM.s 4 :. thas

9 structural feedbach effects of SRV c.::tuation.

10 A Yes.

11 G How many SRVs did you poctulate being : .:tra dec.?

12 A. It depends on the loading ccWJ rne.i.cn. 4 pou?ix

13 3C sets forth the critoria regarding hou - - wish rc: r.rd o

(

14 how many safety relief valves actuaba with the vri....L

15 phencmena.

16 On an operating bacis where no LTA cu'.0 bc

17 considcred, and only a sciamic svcnc t'ay be cor:sid?r rS, we

. 13 uould take any contbination of enftety relief valvw. Laring

19 the LCCA event which is of intaract bo this piec e of hosti-

t

20 many, only a single valva vould be cac>r:cd to cocur ?li.:h the~

i

21 LOCA.
,

(
,

24

l

25 '

I
i
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1 C1'AI.W.N UOLFE We will receus entil 3:30.

2 [Recees.]

3 CHAIRItAN MOLFC: Mr. Farris?

O 4 BY MR. PMIRIS:s
(. )

5 O Mr. Thurntn.

6 A (Witness Thurman] Yes, sir.
..

7 0 on page 5 of your testimony, footnote contine.ed

8 from the preceding page, in particular subparagraInh 2 at ..h > t
,,

9 footnote, you mentioned that the nature of the design piocw.3,

10 mechanical cenponents, it will allcw the mechcnical ccut.onancs

11 to meet all applicable design loads such as those outlin-sd in

12 Appendi:: 3C nevised.

13 Now in the event there cre come ch;,tngee rs - lired,

(-
14 have you considered the interfece between the containment

15 structure and the mechanical ccuipononts att c resul': of .sny

16 changes that may be required?

A Yes. You mean if the.re were changes :tu.'ui: wi to
17

gg the structural design?'

19 0 No. 'Ihe mechanical ccir.penents . 2 assoas, n:" going

20 to be secured to the containraent structura in son.e ua.y,~

A You,. some of then will be.21

22 0 H w w uld a ypical ecnucnont h>. .3cct.cd?

A The majorit?r cf or> pipin7 i3 n a t u a r. l y .:.: 0 :ta ccac
3

to the containment. It goc.u thrr. ugh bellem pen.r:rr.c.'.:n. . jg

which nertns th' era ia .o lead ::rausr.itted to the con .a i.:nnan t
25

-

e

9

9
*

.
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_
1 vessel. ' There are ceveral pipes which are attached. \;e have

2 the emergency core ecoling uystcm suction otrainers, which

3 are welded to penetrations' which attach to the contaimant

O 4 vessel.
\s)

-

5 Q How about the platforms? Are those considared

6 components, or mechanical components, or part of the structure?
..

7 A That is considered part of the structure.

8 Q Mr. Guyot, how are platforns connecced to the.

9 containment structure?

10 A [Uitness Guyot] Platforms are connected Io, &nd I

11 will categorize them, the containment structures in cwo

12 fashions:

13 The com ection to the drywc11 is a rigid structural

(~
14 connection on the rontcinment vessel. We have what is called a

15 beam C connection where the containment vessel is free to

16 move relative to the platfom framing and tha cryuoll. So we

17 have two categories of connections, depending upon whici-

,'
18 structure you attach to. '

gg Q The connectors, whether it be rigid beams or what-

20 cvor, have they been designed to acconunodate the loads that

21 are likely to be e:cpe);ienced because of the pool a;relli

22 A Yes. When I gave the exauple cf the bedna the.

23 design stress included the connections.

1

24 Q Mr. Thurman, what is the maxirros ics.d in por.d'c ;

1

25 per squaro inch that are postulated for u.y s.echenical
.,

,
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1 ccmr .ent within the containment as a resu'.t of pool swell?

2 A [Uitness Thurman] Maximum load, you mean extern:tl
.

3 load?

4 0 Yes.
s
!

A 60 psi for piping.5

6 O Mr. Guyot, how about for platform?

'
A [ Witness Guyot) 115 pui.

7

Q Are there any structures or components, mechanicalg
-

components, that would experience a loading acmewhere betraen
9

U #U"988710

A In the transition zone, you could conceivably
3y

lo ate a structure that would ba less than 115, but greater
12

an 0, wMch de Mpe sgh sco. Em ans ,er b no.
13

(.- 0 h. Gang, page 1 of your cescimony, ycu indicate
94

that the IICU floor is approximately one foot thick.

^ ' " ' " "" 8*
16

Q You don't mean it is one foot thick througnout? -

g

' "E " "E " "
18

- x c.-a - : nits sit is approni!.vtely one foui thick, eccarcd.:.yg

to ay consulta'lon with the architect-engirxer, who isc.- g

responsible for the design of that ficor.

O That is the portion thsx is directly upca t/m ch
,

the IICU units sit?
23

G'
A Yee.

O But Wrtions of the liCU ficar cr. not solid

.-

I
.

- - - . . . . . . . e
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1 concrete?

1

2 A There are portions which are irating.f

3 0 Are those portions considered the vent areas?

4 A Yes, sir.)

5 0 Is credit taken for any portion which is grating as
.

6 a vent area?
.-

7 A [ Witness Guyot] Yes. The grating aroc

8 are the principal vent areas.
.

9 0 Mr. Gang, you indicato on page 2 of your testir.ony,

10 about the middle of the page, slightly below the middle, that

gg the pegnitudo of thic load -- and I assume you arc referring to

12 the load on the bottom of the HCU floor -- has been co.T.puted

13 by the plant designer in 1.is plant-unique dynamic analysis.

k-
14 Is this a case, Mr. Gang, where GE har not provided

the load definitions?15

[ Witness Gang] No. Maybe I can clarify. de16 '

j7 provide the pool swell load definitions, and then the designer

18 uses those definitions to create a time history and calculato.

39 the result of load on the I!CU floor, the design fer which he is

'

20 rasponsible.-

0 llave you been provided with such ce,1culaticar by21

22 the plant designer?

A I have diacussed it with one of Mr. Guyer's etnff,23

24 and he provided me 'ith a set of calenlations, yea.

0 Have y u reviewed those calculations?25

'
.

_ - . . . .
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1 A I have revieiod the result I dr dn 3 *: ra"im.: the

2 basic calculations, no, sir.

3 C Do you recal1 6c reaults of.2.hoaa calculat onc?

4 A Yeu. It indicated *: hat the a::pect2d lcc d for . :'oth
V)

.

5 1':pingement on the bene of those bt:ac.c on tn:.t KC0 flect --

6 e:ccuse ne -- would be about 3.9 Gs.
4,

7 0 And how cuch of that load woria b- '-- = ne ci tt F' to
|
6

8 the UCU loads thcasel'7es?
$

.

9 A The calculation is whac in uraand.tnui.

10 C '2 hat ic what is tanc itted?

7j A Yes, sir.

12 O Ycu indicate in the last centence ttet .ycas .nto

13 page 3, P.r. Gang, that:

('
14 "GE has specified thct a cructural 1:aarr: ba

provided to increase rigidity of the i'CU."15

,6 '2hc calculations that you h;m Jcct ;ve_2 Sr m .'tr.
n

Guvot asstrr.a that thosa c eruct trel be2 r.s .r/c .3.. .a ut5_ lit ud?
17 -

,

A Those sP.ructural 00:es arc. no : e o rt W."'-- I-

- to '
v

. ;
,

They are an added -- they n: a a reiguircu 19hr be de s. : nic }gg
!

control unit module itsolf th0.5 sito cn c.he fic..r- !
~

20 t. .

!
I

Q Buh the .bCa :: itOOlf 19 ne r. .? 4 L. ..'. ? -n'." :.: 1 w '' A: 'g
,

!

Guoulv? ~

22 '- -

.

T. Tha: in corract, !, . ,

4. .

'c'

e 24 i
n,, ;
,,

!
t

s n~
'

'
f

I !
n.

| t

i
i
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1 G The load would have to be transmitted thrcugh
,

2 these beams, would it not, to affcet the ECUS?

3 A. No, the modulo rests upon the ficor that experionco?

O 4 the load from froth impingement. That lead is th+m r:ansmittc6
v

5 to the module through the bottom of the module.

6 Q. In other words, it uould be the tenu which is at
..

7 the bottom of the module?

8 A. The beam uhich is at the base of the ficor. '2h e
.

9 walking surface, if one may so defina it, on the top of the

10 floor is at elevation 22 fact 2 inches. Eslow that, chare

11 is a 1-foot-thick concrete floor. Supporting the concrete

12 floor, then, are stoel beams of approximntely 2-Ecot aspth,

13 making the bottom of the beams, cay, an elvtation of 10'2".
w

14 Q. Are those tha beama you are talking about in that

15 sentence?

A. No, sir.
1G

97 0 Then the beams you cro talkir.g about, wili th:37

| 13 receive approximately the 4G Icad frca pcol suc.11?

19 A. As they are a part of the hydraulic con:ral unit,

20 they would receive that same 1 cad, yas.
'

21 g Do you knoti whether or not Eublic Sx Iica 12

22 cerw.itted to utiliza auch haar.c?

23 1 I b 18 E recmf rement of Gzneral Elec'.:..'.c. R '. c

in cur design nyecification th t '_s ?!.rt c? our -13siJn24

25 requirement.

e
1

1

.!

'
.-
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1 O Have you verified that the Black Fox design
s

2 incorporates your specifications?

3 L No.

p
4 G Mr. Guyct, does the Blac% Fox structural contain-,,y

5 ment design incorporate tha beams for ths UCU floor

6 that Mr. Gang makes referance to? ,

..

7 MR. SHO1;: Mr. Parris, the que.stien you juct ceksd

8 referred to " beans in the HCL floor," and I thought t; 3. beems<

9 we were talking about a moment ago were in tha hydrr.ulic

10 control units thencalves for rigidity. Unich anas did you

11 mean?

12 MR. FARRIS: I mean the ones that form -~ .h t ths

13 hydraulic units cit on. We got off the track therc.

v

14 Mr. Gang started talking about the cnss undar the ficor.

Those are not the ones I was focusing on.
15

WIT:iESS GUYOT: May I have th2 question r2rcad,
16

17 please? |
1

(The reporter read from tha r3 cord as requas:2d.) f,' 18 i
I

WITNESS GUYOT: I don't know personally no.
19

My understanding is the beams were added to the :!C~U madule to-

20
-

I.

increase its charactaristic fraquency.
~39 l.

BY MR. FAIC.IS :22

|n Added b, who?,, ,- -
- ms t

!A (Xicnoss Guyot) General Electric.
|94,

- .
t

6 iiithin their secp: of supply?
'

25

i
!
I
L

_ *.
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.

I am not intimately familiar with the interface1 A.

2 that happened between Mr, Gang and my engineer. I can

3 determine this. -

(] 4 0 Mr. Gang, does your conclusion that the ECU 10uld

5 be decigned to withstand the hydrodynamic forces of a high

6 vertical water swell, does that depend upon the presence of
..

7 the beams that you are talking about, the structurz.1 haams?

8 A. (Witness Gang) Would you cay that again, cir?
,

9 (L on page 3 of your testimony, you conclude that the

10 HCU is therefore designed to withstand the hydrodynauir

11 forces of a high vertical water swell which results frem a

12 postulated design basis accident.

13 Is that conclusion dependant upon the precence of

'

the structural beams to increase the rigidity of the HOU?g

A. The etructurdl becaas were added to incroace the 315

16 rigidity. Howavor, the previous mods' of the hydrculic

control unit for the BWR-4s and --Se, with a cre. aller Le unuln r c:p.37
t

had been testad up to a load that is much larger than t2cL
| gg

gg which would be expected for froth impingement.

go The structural stiffeners perc added to change'

21 the natural frequency of the hydraulic centrol unit.

A. (Ultncas Gttyot) I watild limo no a::pand 0.i ...a'

22 i
i

discussicn,. just for a ncic.ent, on tiva rwuiremech f 0r ths |
- 2s3 ,

l

addition of struc.tural stael. ZY it :s eithin ur.n utility's |24 .

requiremont, there is an ongoing control intarfaca procasa25

I
.

.
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.

I that is in effect on the projcet where General Electric
,

2 Ccmpany establishes . through doc.rnentation, any interfaco

3 requirements and transmits those to the AE -- in this case,

,-
4 Black and Veech., .

. . . _ .

5 If GB doce require ndditional support Et the

6 HC modulos, or characteristic floor' frequency at the HCU
..

7 modules to acccmmodate their modules, this would be trans-

8 mitted to us in a controlled fashion.

9 So even if I do'.not have cecrent knowladge than

to the change has been incorporated on Black Po::, if it is

11 required there is a controlled procces Id:ereby ths change

12 will be incorporated.

13 i I can make the statement that, with the decerip-

-

14 tion provided by Mr. Gang,.that change can t,e incorporated.

15 G Since thia is your first nuclea: power plant,

16 Mr. Guyot, you have never had any prior e::peria ca with this

37 control process, have you?

A. This control process is not any different than the
18-

control is -- not significantly any different then cht
19

20 control process we apply on all power statien dasi ns.

on say, GE provides the nacsenary inter-? ace
21 0 v

22 information you nee- to lake interfaca? Is ;;G:c t a :::;r t?

3. That is correct.t, 23

G And if they neglect ::o do that then cM. !*tt L::aci
24

is n t made? In that corre-ect?25
.

s

.
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1 li. If they .'are to neglect to Ec that, the inbarface
.

2 r.ay go unaccounted for, but that is ncw li'..:eir mnsi%rin)
.

c c
. ... . . .. ..,, .. c.eum l.ity con . ro... .vroo,rf'.ms Inn., ig 2 tea :.t un ta acc. arc > ~ .i.u -cn2 .

o

m
\

4 tion.

5 0 T_ .~, *ht" ''.a '. 4..* s t h.a."...n. * . . . . = + ..r e t', ' ~_ r.'~=.'..s. ..'_-."e'.".- o - ~ .

. . .
*

6 any cocc:fications or. GE :or sema ade,.:.ca.onal .conm.; :.:2 cor.:u e-
-- ~

7 tion with the HCU units?

8 2. In this 5 articular probicmi . . ' . a: ac t a"--~ .~.1:. .

<

9 in'rolved in this lerel of detail, nc.

10 Q. Mr. Gang, you indiccce on page 2 of your t-:ve.fac..y

11 that the earlier H3s have toen tested w t cort:.ia cei:: tic

12 capability. And cher you szete, '' I t J.s ::: catzd c..'-n .c

.. . ,,

1.9 reinrorced strucpurn3 ca.ca al.:.: t.'.r c.p; c3m n. a:1 > n : . ,. :s a3.

. .
;

14 laast 18 g'n". Do you intand 20 to;: t ~h . c.cr .5ce f.gn?

15 A. (Nitness Gang) I d.on't knvi : ~ a Y.a t i.. Dr

~~ * - ~~- ' - ' - - - - - " - - '- --c .. , - . ~- - - -:a ; w. w , a ~~.
-- -

wu+ ', , u v e. L c~,v 1 =-- y" + n" .u. - c ,..

16 .

. . . . , . .
- .

17 particular parr.r.:ecer. .. , cr .'.ec ac :. . -.u - . c r. . - :, . v c ..
. j

i
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1 unit would be at least that rauch under similar condi! d onc.
--

2 0 Mr. Gang, does G2 furnish ths main ster:r icolation

3 valves? And are these valvos found within tha stent tunnel?
__

( 4 MR. GALLO: Objection. The question is irrelevant
,

5 to Contention 3, which concerns the 'c. pact of pool c7911 loada

6 abcve the present pool.

7 MR. NARRIS: Steam tunnela have bezn tcstified to

8 be in and above the suppression r,ocl, passing batmer the
-<

9 drywell and tb containcaut.

10 (Board confa ring }

t1 CHAIrd4A?T WOL?T.: Objection over ulc6. Ue ' fill

12 hear the answer.

13 77ITESS GANG: One is inaida th3 d'-' call, andf

14 the other is outside containment. So if what you are triving
.

15 at is: Arc they affected by pool swall? Meit h cac is

16 affected by pool swoll.

BY MR. FJURIS:j7

. 18 p. They are in the steam tunnel, ara they not?

3. (Mitness Gang) The atsam tum d A ct is in ;hagg

20 annular spac7 abevc tha suppressicn pool doea not cor.tain'-

any equi ment ther then piping. Titat crosses thrergh thern
21

in guard pipts. Th3 tunna1 ic sclid benea::h t c.ece y- ef
22

E P*U h P20t"CI *'i2i^"'~ 2h 2CU1 8"21l ;"E 0' '# # '' ~ '- ~i
.

23

Of th;# '?'EiD " UC '" 1I"O iUO1'#' t iOS ''' 17 ' 3 E #' ' - ' # ' ~~' -''24

b "'' * '" ** " * " *****''*0*** * " '25
1

..

.
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.

I tunnel. The other is just cutside the contaitrnent boundary,

2 and the steam tunnel, between the containmenu and the turbine

3 building.

4 0 Does the interior MSIV contain any locd through'

end 925 5 the tunnel as a result of pool swall?

6
..

7

0

9

10

11
.

12

h I3
.

m
14

15

16 .

17

18

i
19

|

|"
20

21
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22
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.
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1 A Diitness Guyot] The only result which would occur

2 would be a f5edback type result. In other words, the main

3 steam line is anchored off the reactor pressure vessel itself,

4 and the biological shield wall which is not at all attacheds

5 to the drywell, the steam tunnel, or the vessel.

6 The other anchorage point is to the shield building

7 which is also, because of its ccnfiguration, nct attac: led to
-

8 the drywell steam or contain!.ent vessel. Tharafore aay
.

9 influence of pool swell would be limited to feedbac;c carly

10 assessment that we had conducted one er two years asc, regarding

jj feedback effects of the assynetric pool suel or poi s cell

12 loads indicated that they are negligible.

Q Can you quantify a load that an mci. uould :ustrin13

x- as a result of feedback?34

A As I recall, it uns in the hundreds of Gs. It is15

significantly less than 1 purren: G or 1/100th of a G.
16

Q Do you know where that information might be
37

documented, Mr. Guyot?gg

A The information is nct docunented at chin tina,
19

It w uld be a final statenent. The rcuultai the re/;.cr dat
20,

was done, was to dctermine uhether it neads to be considered
21

It is not cignificandin preliminary design. The result it no..

22

with regard to prolininarf dosi .. |Lg
v

!?ausa.].44

^' # ** 9" #*
25

.
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1 witnesses, Mr. Chairman.

2 CHAIRDl1 WOL73: Redirect, Er. Gallo?

xxxx 3 REDIRECT EXAMIliATIO2

f 4 BY MR. GALLO:
..

5 0 Mr. Cang, do I understand your previous cec ti m.ony

6 in anstler to one of Mr. Farris ' ques cions that the SR*/
.

..

7 quenchors were being supplied by tha Genarni Electric Ccapany

8 under contract to Black G Veatch? Is th h correct?
.

9 A [ Witness Gang} 'Ihey ';Ir0 bcing suppl 1< d '~ '

10 contract to Public Sorvice Cc:apa ty cf Oklahcru.

11 Q Can you explain why fou do not consider i t:aa..f.erc-

12 within the GE scope of supply?

13 A We are acting solely c.: a ' tender of hs.rf wre L chis

s

14 particular instance. We are authoriz.3d by the deci;.ncr tc

15 sell a specific design and that is all. I!c are not a dea!nne:

16 of t.he hardwarc, and we cannot make changw to .:..: fer tnat

;/ reason. There is not a GE interface t.'ith thic ej e ci

_
18 equipment physically in its surronr. dings.

19 That is to say the support upcn ' hich 2.c. w;t:-

2

20 nor the piping tihich is attached to it in within GZ 2 secs ic"

21 is a singular i'.en that alta out in tha scel r.nd Gm-'-

22 Electric hap;cas to b2 the voudcr - - ecorr .ac.ica , *c ~ n '.a

c h en for thic3 itsa cf oquipmc-nb.,23*

4.:.n ~ . ~ s. : -

r.D "- uan t1 U ~m .
n.. -. . .c, '- ~~' *

-n -'"' ' - ~24 ~" ~ ' " ~-

. . ...

fucnichen sc.nothing purenant 'co c c..uracter. z?. t.t un c . . a o -
,

3.5

|
.

1

.
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1 scope of supply?
- s

2 A GE's scope of supply is used to denote items that

3 are supplied as part of the nuclear steam supply cyctent to

O 4 includo all equipment and services for that nucler.r etnam cuppl'.
%-

.

5 system.
.

6 0 Is GE the designer of those ite.hs?

..

7 A We are the designer cr the specifier of the critaria

8 for the dasign.,
,,

9 Q Uculd I be correct, then. that un.ier thht Gist:.nctior

10 you tes bified to that quenchers are con.sidered then ' ichia-

11 the Applicants' scope of supply 3.s you undarstand it?

12 A Yes. And we arL marcly cupplying thr..

13 0 Mr. Sobon, in answer to r. nrmwr of quai:tions 's/

s.
14 Mr. Parris, he asked you whether or not various 7.cadL cnau-Jed

.

15 over time. I believe fro.n 19'1, '72, to the present.

16 I hs11sve in s.u,wer to thor:e qusctions you s.a 5

17 the term that the loads were rafinLC rathe.r thc2 en anga.. I.s

,
10 thre a distinction in your mind betwaa:. uhe in/o cor T?

19 A [Witnesa Gobon] The distinction I was mi.:in-_ m:
.

20 that time was relative to the identification of ec 7.c5.h s.s~

opposed to changsC or revised;as you stated in 'ovr . _ m e .az. ,

22 thors is no difference.

23 G k% WMr WC GL *i 10'' H3 C = ' ' - EI % L ' *= G '=' -

24 tostimony, tha 1:!' :scAlo to.it: 3rd .c e t. -o ); ac:a,le t H Ic

that c rrect?25

.
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1 A Tnat is correct. -

.,

2 O And in vieu of that state of chat b e s ta. n g , I

3 believe your conclusion on page 30 of your testiT.oay indi';2ted

4 you thought that thara was still sufficient infermatier: availab2 a

w

5 so that the Black Fcx Mark III conte.tnr.ent could be ads.qtctely

6 designed to accommodate the loada ..s defined b;, CE; :.s that

..

correct?7

8 A Yes.
,

g G Can you explain why that is the cace in viae cf

10 the incomplete nature of part of that research ;regrst.?1

3j h As I tried to explain in earlicr testizcny, the

raccen that I hcVe for saying that is'haced upon th3 n.ct rJ.mt12

.fhat we are looking for in ths reacining teccc is effcots r :a:
13

14 will mitigata load definition nnd since us ~ cave no tray ::c

quantify the amount of that mitigaticn, tre cre taking the
15

conservative approach of using e bounding one.
16

Q What is the basis for ronr confidsnce: intah tnar-

17

loads are indeed bounding?
18,

A Ey nature of the fact that we are for each icewL.icnjg

eesuming the v.orst load par applicatien, and we are -.e, rains*
20

that that load then, for esca location, ic in pnanu . tn tad'

21

ether locatiens. W have cb:crved wiU:in da :.nr2 II: c ;c
22

rrogram that Se *r:hencur.ca ascociated 7etticulee:ly . ._ 0 :;. ' n
23i

. . .
'nder.satier, i rar.her r:nd.o n, s e r e m e l y *:c a i r t i .? : ..

24
.

amplituda and fro.guancy.
20
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1 That, in itself, leads un to believe that the
%

2 relationship of one vent to another will not be in phat:e.

3 W b. ave also information from other testings

(N 4 though it be in a different geomet'y, that supporna that
%)

5 belief.

6 In other words, we are aceing that there is some

'

slight phase shifting in the various phenomena from vent toy

8 vent, and there would therefore he a mitigation effect. Dnt
,

D since that oth.er testing is not in the Mark III configuri, tion,

10 it is not suitable for identifying a specific arcoun~c or

11 quantification, if you want to call it for mitigating effect.

j.g O One question of clarificaticn, Mr. Sohcn: |
1

13 tihat phencm.ana cre we testing in cenimatien with

'
34 the 1/9 cceia test?

A The en.phasis is on the steam condenaatien pi,ess15

16 which is broken into two portions: the condensation

oscillation and the Icwer me.sc flux chugging.j7

'
Q lias the testing been complsted on tha pool ewelljg

phenomena?
'

10

A Testing relative to pool swell and loads frcm' 20

iltpactins been completed.
21

0 lias the testing been complete <f for vont cl+rricfn
A Y"**

i 23

0 Can you tell me whetner the tacting he.s ta .m
3

completed for chugging?g

!
o

I
4

1
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_

s,

5 ef fect as cppcsed i:o trying lo estchlif, k.a: th citinab.e

.

6 maximum chug ought to look like.

.

g ; . .f,,n u.nw- ;:
e. . . 3. .i../ >. , c ) e,.v e .-rs -- ., c7 .i tu. . m,,qo u. ,

. . .s.. u. .a . .sa-.

G 2esting has not ,ean cccp t.c:a c 's, ' t.a rcspec - .:a ..c . ug n..ec
, , . .

,

9 condensation of loads., hc (;0 jeu %nc. ' hct' ar al- 2.. "c r;a

10 preliminary design can accernodate tha ourcam cf 6 asa

F11 tests?
. . _ . .

,

,,,4 T .. - , 4 , .1.,. <.-. . . .
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1 G Can you explain why that is the case. Mr. Guyo 7.

s

2 3. At the time thett the concensation Iceds we:.:e

3 selected fcr the Black Fo:-: station, the ainglitu.50 of the load

O 4 was, as an example for the contaime_nt vessel, was judged to
.s

5 be plua or minus 2 psi. Jatd the tima history effect was not

.

6 specifically spec 1riea.

.

7 So the Black Fo:c containrrent design is bcmd upon,

tim his hory.8 in its current configuration, a most severre
,

a
. .. .

9 The more recanc rec finit2.cn c:. , con 5castmon-

10 oscillation loads" hac indicated a pec surplitude cf 1.7 psi,

11 and a decaying amplitude and the frtqnsucy ' and of t' + cinea
.

12 hist.ory is lower, and it ir a changing fraquency Mn3 -

. . . . . . . .

13 which means c...ay t3,.e loan. cennition chat is currancty cpeci-

fied is less severe than the originci design cptcific tion.s

la

15 B And what document is the new load definiticn uhr.:

16 you referred to set forth7

a. Appendi:: 3C, ICLR Rev 2.
37

. 18 G In uhat dccument was the old definici:a car forth?

A. The old definition una estr.bliched in c7;endin
19

3C at about Amendment S. There was a statamnt tcat cne'

20

condensation oscillation load is now jlus or .u.:_uz 2 7c1.
21

.

G Is that basad on any GE i gr's 6:i sa? ,22
I

3 It is :cy understandic.g ic ,<ce cr.a cn 1: . r- at_. = |( 23 !

)
.of full-eccle vent testa.24 1

O. Wac that 6ccracateri in any G.7 Socconc?
.r.5 1

.

!
6

1
4

?

.

.
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1 F ?nat was dccumented in the NEDO-ll341-00 docu.r.ent

2 referred to as "Appendi:: 3 -3 . ''
~

3 G Based on uhat you have just tactified to, dess

f3 4 that mean that with ranpoct to at loest th0 condensation load
.

. . . . . . .

5 that ,chere .ts acca.ta..ona.3 margin oui.3. n. ..ng to t.ne S .au: .,ct

6 design because of this more realistic ching.a in the definition
.

7 of a locd, as set fcrth in appandix 3C, Reviacd?

8 A Yec.
s

9 G Would you 2xplain how that is r.hc ca;.u?

10 A. By design to ::he conr.ainment at pralimir.ary

11 configurations in tha mera ccvarc lunc'., any decrzare in lead

12 definition provides adlitional margin bec:.uca m.: can noo

measu e the effectiveassa of our strnatura agi..n n th:
13

~.

14 reder..s.nea load.

MR. Gr.:LO: I hava ao further queutienc,
15

16
Mr. Chaiman,

CHAIIG'JJi ~iOLPD : All right. j
j7

IIS . WOODEF.AD : I havn a c0uple of clari'yc.cqf
gg

f

19 questions for Mr. Guyot.
t

P.EC"O!IS-E'OdfEDTIC H^
20

E7 MS. t CCDEE.AD :
21

t
. .

+

. . - r...--2. ie.... ., . . . . . , 6.5.r: n ..
.

a
.n i4. .e ). ,, ,2 . .A w r . . . . u.. .g h we***w. -.L v t

&
e

.' .' u .?. s ,. . .. r3 g. w.e .,. . . . . . ...-- e.. .; : - .
, ..o..

f.*na fC 2 E, ._ gg n.s Sr.g 3.
s. . . . 2 a .. s. s..e.-m ,

{ y
-

i
i

. . . . .u - s. .
s . . T. , , . .

*

' U . ..; .a . .
.,J g* *

..y... ..

n. -, 3 -. , g,'. a.1 yJ wc* m * }T 1..' VA v .1 s..,8. SIN.,6 hC,g, p':.\ / .s
i

U .. . ' *.;, f , .'. . e .'1. .* * .; q -*
C y . . . . s',. . .. t . s. .A. T.tJ f %. 6 y . .. c.P' u w. . .. . .6. ouwa4. *q ,, g,g i .-- i,<.b.9 1 w. A g.'.J s..g wwa . . a.
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1 you correctly or incorrectly?

2 .t (Witness Guyot) Incorrectly.

3 G What would be the correct statement for tint?
..-

( ~' 4 A. I said that the result of changes, ac in my
.

5 testimony, would result in a potential relocation of the

6 addition of a stiffener to the external surface of the

s

7 containment vessel which may be made at any time, new cr

S during construction or after operation.
,

9 G Yes, but you were specifically addressing LLe

10 possibility that you might want tc ccdify the weir wall.

11 Could you enplain when, in constniction, you ?.ight do die

12 if you felt it was necescary?

13 T The questioning did not address the oreir wall,

'

to my recollecticn. I can expand upon chat.14

15 2!y testimony does addrecs that we hav' nr.Ge a

16 recent minor design modification to the weir wall to accou-

the interaction bete een the ce.fety relief valva <.: ventsmodate v
17

and either the staan flow vant or chugging,
18,

gg Tho question &sked by Mr. Farris was: Did I

20 consider the interaction of thesa two lortds by ab d.ute'

21 sums, or SSRS?

22 G That specks to the loads i;henselves.

Isn't it true that if ycn did find i: ncce r: o.ry F.c
( 23

I

make changes in the weir call, yen cculd trd:e 9ef.fic7.5.'on.7 to !y
e
i

it at the time o" the operating license application?
25

.
.

.
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.

1 In other ucrds, it is not critical that it be made

2 at this point?

3 A. Yes, they could be made at the operating licence

(], 4 time.

5 0 All right. Thank you.
. .

6 Inn't it true that, in a small-line LOCA, your
.

7 design postulates up to eight ERV discharges? I believe your

8 statement was that in a LOCA you only por.tulata one?
,

9 A. My statement said LOCA, plue ene. I was implying

10 only the large-type LCCA that would cause. a pool swell load.

11 It is a true statement that during lesser LOCAe, or howmrer

12 you would want to characteri::e them, that differing groups of

13 asfety relief valvec could discharge,

s

14 % Thank you.

15 MS. WOODIIEhD: I have no further questions.

16~ (Board conferring.)

j7 CIIAIF.MMI WOLFE: Anything 013a?

18 (No response.)
.

19 CIIAIRMFN WOIEE: ne w''1 'r.ve Board --
.

' MR. GALLO: I have oro fo]lovup m counsel'sgo

21 question.

22 P.EDIFRCT ELSTII'ATIm
,

( 23 BY MR. GALLO:

on pam 10 oI our ter,timony a.: t!vi24 0 Mr. Guyot, j

25 f otnote you testifisd t!st it '..*as deterrained thnt caliticac1

4



. . . . . _ - . . . . .. , . - . . . .-..-..-.. .-.- _ _ .. - - . - . . - . -

27-5 jwb 7G59

1 margin chould be incorporated into 'he design of the weir:

2 vall by changing 2:he spacing cf thu eair wall ancSoraga.
'

3 Whan is thnt going to be dona?

4 A (Witness Guyot) It has be n acomplished.

5 C If a constm: tion parnit issues, t';ic addizional

6 margin would bo incorporated during 'ha construction? 20
.

7 that correct?

8 A It is alraady incornrabid.
,,

9 C It is inccrporated into cha design?

10 A Yes. It will he inccrporated in the c'Lrr:n:c

11 construction.

12 HR. GALLO: Ohat's all I have, Mr. Chn'.rt:cu.

13 CHAIPls ;~CLFE: Dr. Purdoa?

v
14 30ARD EMBATM.!

15 B'l DR. pURDOM:

16 G Mr. Guyot, in con nction wihh tne grabinga cAi;a.;

37 designed to withstand nhic pcol m. ell, . cu :uae.n it *ml; bc

jg able to be diclodged ac voll as net b:c.': lad?
,

19 A (!Titnosc Guyot) D at is corract.

'
20 M M* N *

|

21 G I have a couple of g:estiene chiefly f,c;. Mr. J.W c n .

22 It sa.ric nat it is cn his 'iate. :han .:" .9 :f :h;

1

i ( 23 material thac we have heard thi:z n2ter :cn la groa. :I r -s

,
0

24 that that ic indeed nl:so grounded 4.a Tcdo.' tects, . crt ict ' . :' - ;
i .

t

i 25 at the tror.aure supprasnien test facility. .-
!

!.
-

I
5
I

:
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1 Yoit n:c.de a couple of recurke - - perhaps 2. nicun~

2 derstood them -- that la:d ma to wonder chaut the a ttirn
.

3 process of scaling -- using ner.1 medelc., and ruch. Ten

I 4 caid, at one point, that your one-third acala nedel scalad 't
_

5 areas by one-third,. but the linear dir.cnaions were full

6 sale, or I thought you said that. Did you?

.

7 A. (Witness Sobon) Yes, I did.

8 G The concept of a scala tedel whoac- linear

9 dimensions are full, and whose aerial dirc.en. tie.s arc onc-third

10 boggles my mind a bit. Could ycu tell rac wu thc.t cri:2?

11 A. I will try. Please. racco ni:M: dm' I am ac c a

12 thermal dynamics c:cport relati re : o scaling lava.
.

13 However, what I will tell you in u.y undercr.ac. ding of n -_

-

14 reasons for making that selection.

15 If you wora to ccale all dite.oncienc to cr.e~.h rC, t

16 let's cay, you would have to ncie < cstt 1.oc.:Ing c t the n2n 31
g

i
17 dynamics of water, or some other T.icuidr ch ex ;?a c i c g i / -

18 you the characteristics of prototy'pe scalc.
,

10 In order to avoid having ca n u a fluf'.' w.c. die cuch

'

20 an amonia or conathing of that natwra /e kcap Sa a .: uerp. nae'

21 and particularly tiva vertical dimo .sicnc. linaar .f t 1 {

22 ccale to avoid the used to procrean.trica .f a f:ailih->. .r cc !
f.

( d 027 23 uses a differ:-nr_ fluid rndia. |
_

1

24
1,
4

25
.

.

.
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1 The influence of what we determined to be the
.

2 most critical parameters, that is the resistance to flou,

-3 as opposed to the fluid property.

/~

( 4 0 What you really meant was that the vertical linear
m

5 dimension was retained as full. You see that georantrically
.

6 you couldn't retain many other linear dimoneions as full
.

7 and end up with 1/3 the area, I think.
,

1

8 A Indeed. '

,,

9 0 What you have said Isads directly into :ny neat

10 question. When you make large changes in scala such as 1./10

11 scale or 1/9 scale, that sort of thing, generally spen i:19 ,

12 in fluid flow, one finds cne has to make corresponding cannge.3
1

13 in the fluid, so that the relationships between such things as I
v

density and viscosity and such are the same in the madcl cc they)14
I.

15 are in the thing you are trying to mock up. You have

16 cleared numbers and things on that order, when you wen. to thee

37 much smaller scale models thc.t you have haea talking about for
!

18 sloching, for e;canple, and for tna 1/9 scale .r:dc.'., dia ycu !
.

gg do anything of this cort? And if so, upon what dinnns::ene
.

.

'20 was that' ratio or other kinds of numbers did you has yurr'

scaling? .

21
!

A Y ur question ic sulti- part. I will try cc22

( r member to addrean all of th2m.23

{First of all, ict ma addrede the uisc2.. tar t.
3

4

The test, as I recall, wsc cai:ng a liquid ut tr
25

>
1

!
.
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1 media asd the test report which was submitted in support cf
,

#
2 the test results -- they did have dincussion relative to

3 scaling and the important parameters that influenced the

f., 4 results.
'

- -

5 I am not that Iamiliar with that report, in ordar

6 to give you any more than just that.
.

7 In other words, identified that there in a reference

8| that providos the information relative to the 1/9 test which is
,

9 . currently going on. I think that you will r.acegnine that

to in my identification of objectives for tnat test. I have
i

11 scid that they are primarily limited to the p'3ased relation -
.

12 chip cf the steam condensation procsse in tha hcrizontal planc.

13 That, in a sense, is not aimed at 1co.iing at precis 2

w

14 amplitudes, but rather given that there is a peak ths.t is

15 observed in sach vent, hcs is it related to the adjas?.att vent

16 in time, such that you could take that tic.e phasing *.mich.

17 the steam condensation procesa at that o.:cmergence .=horld

he close to prototypical, because it la a iccalized18.

gg phencmena in uater, and then for load de,finiciou purposas

20 take the full scale chugging information as an m.mple'

and use the ma::imums for that that phas.s then wis.h sora
|21

-

4

22 consideration that ycu hava catained fro., cna 1// acale v..^,::t

|

Q Ic would scar. to ;rea,again I vm renu.:7 nc : very( 3

faniliar with your scaling tachnicpus, bur. cr. a 1/ ,- 2 ca.b
|g
i
i

test auch very delicate tina relationships a:: :huad j25

-

a

1
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1 relationships would be strongly influenced by euch ratterc as
r,

.

2 density, viscosity, and all t he other things that one normally
.

3 worries about in scaling. Isn't this trua here?

f}' 4 A We recognize that that limitation existc. However,

5 we are looking for large type effects, and not trying to

6 shave things for lack of a better term, and it is a matter

.

7 that having a significant phased relationship observed that

8 we would have to look at the considerations you have just
.

9 identified to come up with what would then be within our

to minds still a conservative reprecentation of the pheced

11 relationship.

12 O I see.

13 In defining the forces that must be resisced. hscause

-

14 of the pool swell, you have taken, for example, for cbjects

15 other than pipes, square shaped things, 115 pounds per square

16 inch impact forcen up to 18 feet, and then fren 19 feet to 19

y7 feet, a linear decrease in the foam to about 15 pounds. And

18 frem there on up 15 pounds .=.teady.
.

gg Is there any real justification for assuming that

' that decrease is linear?20
.

21 A As I indicated earlier, test results cha.f th t

22 the transition is really at 12 to 15, or 12 to '.5 feet, nr.d
?

f( 23 that was a simple method of making the 3 cad trenciblen f_cm

i
24 ne number to the other, in en area wher~ the :hencrencn any.? 3

i

that the water is startine to break up and "cc have I
25 - -

1
i
t

i
I
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1 perhaps some uncertainty with rogard to load. Since, tneu3 ,h
; ,

'
2 it is ao far above where empirical information chouc tha break-

,

3 up to be, we felt that that was an adequate approach.
_

f) 4 0 I take it, since it is only one feet in longhb.,

5 it doesn't really make strong influencs on the equipasnt and

6 the plant design; is that right?

.

7 A [ Witness Guyot! I can speak for Slaci: Fox. No,

'c auch a narrow araa.8 it does not. It i
.

9 0 Thank you.

10 MR. SHON: That is the caly qucctions I had.

11 ,_
CIIAIRMAN WOLFE: Any questions Scrivcd directly

12 from Board questiona?

13 MR. GALLO: No questions.

e
14 CHJsIRMAN WOLFB: Ms. Woodhnad?

15 MS. WOODHEAD: No questions, Mr. Chairman.

16 MR. FARRIS: One question, Mr. Chairman.
,

17 What is the reference for the seicmic 31csh report?

gg [Pauce.J
-

19 WITNESS SGBON: It is in a UEDO decuront Gnbr.icted

20 to the Staff, and I can identify that later. ' dcn't a7;aar'

to have that with me.29

22 28, Fi\RRIS: If you en idcMii:'y it, wc.tld vou

ad rice I-Ir. Galle, and I cou? d etnk Mr. Gallo ' N :cul0( 23

arMine me whac that reference is. 12,4

!
MR. GALLO: Yas. I25 i

i

!
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1 WITNESS SOBON: Yes.

2 MR. FARRIS: Thank you, Mr. Chairman.

3 CIIAIRMAN WOLFE: If thero are no other cu?ations,

( 4 the panel is dismissed.

5 MR. FARRIS: Could we approach tne bench, Mr.

6 Chairman?
.

7 CIIAIPJfAU WOLFE: Yes.
.

8 [ Pane.'. excused. ]
.

9 CIIAIRMAN WOLFE: Off the r< cord.

10 [ Discussion off.the record.]

11 CI! AIRMAN WOLFZ: Eack on the rc-cord.

12 We will recess until ?:00 a m. tenorrow =crning.

13 D1hereupon, at 4:28 p.m., the hearing wasg
''

14 adjourned, to reconvene at 9:00 a.m., Tueaday,

15 February 20, 1979.]

16

- - - _ . .
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