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2 UNITED STATES OF AMERICA

3 NUCLEAR REGULATORY COMMISSION
,

4 ***
,

5
.

. ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

6
SUBCOMMITTEE MEETING ON THERMAL HYDRAULIC PHENOMENA

7
, . .

8

9 Westinghouse Energy Center-
10 East Auditorium

11 National Pike

12 Monroeville, Pennsylvania.

13

14 Wednesday, March 16,.1994
15

16- The above-entitled proceedings commenced at 8:00
17 a.m., pursuant to notice,-Ivan Catton, Subcommittee
18 Chairman, presiding.

,

19 PRESENT FOR THE ACRS SUBCCMMITTEE:

20 Peter R. Davis, Member

'21 Robert L. Seale, Member
.,

-22 V.J. Dhir, Consultant
<

23 Wolfgang, Wulff, Consultant

24 Novak.Zuber, Consultant

~25 Paul A.'Boehnert, Designated Federal' Official
~

'
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'

D1' OPEN SESSION-
; y.y

2 MR. KUDRICK: My_name is Jack Kudrick.- I'm a.> Eg y: }j~

3 Section: Chief within the Containment and1 Severe Accident

L4 Branch within NRR. Basically, we have the responsibility' j
u

5 - for reviewing all the containment-related| issues relative';to| -

6- - advanced plants, as well as operating plants. .!
.

7 As you-are well aware, we are.near the closure [for
b

'

. .

<

8 the evolutionary plants and up until now most'of'our

9 resources'have been devoted to the' evolutionary plants. -But'p

:U1 a's of now, we've basically taken those resources that'have' N
1

11 been used for the evolutionaries and'~put-them on
.

12 specifically AP-600. So we are gearing-up for a review-of:
m

..

13 the AP-600.
,

c . 14 Unfortunately, we are justJbeginning. So whatTwel

! 15 .-
.. .

hope to do is just give you some idea-.of h'ow we" intend to1

'

JU5 ' approach closure of the issues of the:AP-600, as well-as:
''

,<

17 what some of the significant issues are. Mr. Chris:Hoxie,!
. .

- N

_

-18 who is.the lead. reviewer for,our1 branch; willibe basically:
"

19 going'over, first the schedule or what wez perceiveLas:the-
' '

20 schedule for our-review and then follow'that.up with some

'21- comments on the way we intend;to approach it..

L22 Basically, with that, I'll: turn it!over tofChris.
"

u

23- MR. HOXIEi 'Thank-you, Jack'. This?is,:ILw'antito!

124- -' start by saying not aniofficial NRC schedule. It/s'reall$
.

,
..

'

-. 2 5 - my or SESB's, at best, our bestEestimate.of-where thingsfare.

; - x;
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~
- 1- going. So let me ! start ' with the first ' black dianiond.

e
9.x . .,

:2T That's today's ACRS meeting. If you';go-back in'~ time''aD

,

-

.

"
.

3' little bit,_last. fall, you've heard about the tests that-
7

' ;4 Westinghouse has been running. They ran.the phase two and'
,

.5 three large-scale tests, the PCCS test, they ran the-wind-

;. 6 . tunnel tests, they ran water distribution ~ tests. ILobserved( y
'

- 7 personally two of the PCCS tests, .one of the wind tunnel: [
8 tests and'one of the water distribution tests. '

'

9 Moving on down, the next thing is,-'especially'-
< <s

'.10 important for us, of those tests for containment ,'"
,

11 performance, are'the PCCS tests. What I have:there'are

1 12 WGOTHIC PCCS test analyses and CONTAIN PCCS test, analyses.

13 Let me start with the WGOTHIC one. As you_can see,.it spans

.
'14 quite a period of time and ends up with a blind't'estr

15 prediction, which I think was mentioned a few times'today.1
'

'

16 Our national lab, Sandia, has NRC's CONTAIN' code.

17 They usually lag behind Westinghouse and so you see-.a slight'
< s

. . . . . . .

18 shift. Then moving on to code verification and validation,;
M

19 in the WGOTHIC space, one of the really key milestonescfor; W

20- 'us-is the WGOTHIC WCAP Revision 1.- ' We ' have a : Rev. 0 : that ~I. ;

21: know the ACRS members have, but an important one.is.the'.
'

.

:<

22 Revision 1, which pulls together a lot of the things;that; }

:23- .they're talking about.and that Westinghouse has said'that
.

:- 2_4 ' they'll have more scaling rationale in it. So.thst's-not1
"

'

25 until around-May of 1995.

n . ,,

s '

1
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1- .Similarly, then, we'll be doing similar1 things.1 <

.
2. with our CONTAIN code. .However, our emphasis;is really..

.-

3 . going to;be on the WGOTHIC code, because that's the thing

4 that-the licensing action is based'on. The CONTAIN is-more

! 5 confirmatory.
n>

,

'

6 MR. CATTON: The CONTAIN is .your' confirnatory..

|_ 7- evaluation.

!' 8 MR. HOXIE: That's correct. Under NRC reviews, '

N 9 then, we have reviews-going or will have shortly on the

10- WGOTHIC code itself, PCCS scaling. Both of those-twoEare' .

11 going to be done at Sandia National. Laboratory. And severe-

12 accident phenomenology,: which is also at Sandiak 9' '

:

13 MR. CATTON: Does this severe accident ,'

n -'

phenomenology-include the flooding of the' lower-' cavity.to-.. . -14- <

't

' ' N. 15 save the core?
-

,

16 MR. HOXIE: -Yes,'it does;

.17 MR. CATTON: Some of us have a very strong;
i: .

We're! 18 interest in that, particularly one of my' consultants.
, '

19 getting outside-of what we're here for. I.justLwant.toisort ,

4| '20 of ..

-In-fact,. we see some unique; reviewL -21 .MR. KUDRICK:
,i

12 2 areas 1specifically for'the.AP-600 in that' regard.

J231 MR. WULFF; What,are the-.scalingLactivitiesEtakingi

24- over'a~ year-and-a-half that terminatesswhen everything else| 4
~

:25L is terminated? It seems to'me that::that should!.have been'-
- -

LL- ' .
-ANN'RILEY'& ASSOCIATES, LTD.'
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\ 11 completed much earlier and, two, it shouldn't take.asjlong.
-

'2 MR. GRESHAM:. The GOTHIC WCAP Rev.'1'will=have the
.

3-5,
.

'3' completion of all the scaling 1information'that we're doing.

4 We are going to be talking to the NRC about a: mechanism to- 5

5 get them information.along those| lines and.other information-

6 ' relative to the AP-600 PCCS on a ohorter schedule. That-
~

.,

7 basically supports this triangle for their DSER. So we'.re-'

8 going to be giving them information ahead'offthat.
t

[' 9 14R . HOXIE: That's a.really ksy point, because for

"10' this schedule to'have a_ prayer of working, we can't wait--
. . ,

11 until May 1995 - .

12 MR '. CATTON: Yes, because you may: conclude that. -

,

13 there's something lacking.
,

14 MR. HOXIE: That's exactly;right.
.- /,Y
5/ 15 MR. CATTON: That has an instantaneous impaci'on%

16 the schedule.

17 MR. HOXIE: So really from our point of view,'

18 we're starting -- we.have another meeting.with Westinghobse"

19 tomorrow whera we're going to be talking about a closer

20 cooperation. We've got to get the information.before1that-

21 diamond in May 1995.

22 MR. WULFF: But this'is the, middle of 1994,.which'

:23 is now. No, May.
'

24- MR. CATTON: September. SRPireview'due to PM"is

25 September. So are you going to do this atithe same time the.

:q
r

^$
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1 review for CMT comes in?
,,

'i" i 2. MR. KUDRICK: Yes. As a matter of fact,.we don't.
A. / .:

3 want to give an impression.that we're just starting our'-

4 review of scaling. We have had efforts underway on scaling

5 and basically they have, in part, led us to some of'the RAIs-

6 that we've already issued. We will continue to pursue

7 scaling because we feel i 's important with Westinghouse.

8 As Jim indicated, there is a need to have.this continuous

9 dialogue on scaling, because normally scaling is done up-

10 front and then everything else follows. But in this

11 particular case, we're basically in parallel or in back of.

12 MR. ZUBER: Who is doing the scaling for the PCCS?

13 You said PCCS scaling. Who is doing that?
'

' 14 MR. HOXIE: That's being done at'Sandia and there
,

'[}i 15 will be several people. One of them, for example,;is Marty '

s,
-

16 Pilch, who you probably know.

17 MR. ZUBER: It's being done for new or for.the

18 research? .

19 MR. KUDRICK: Both. Basically, we are integrating

20 both Research efforts, as well as NRR efforts-to getiour

21 hands around the scaling issues.

22 MR. ZUBER: But who is it? There should.be one ,

23 boss, one driver. Who is the driver? Is it NRR or RES?

12 4 MR. KUDRICK: I think NRR is'the. driver.

25 MR. ZUBER: I'm just trying to see is the

) . ANN RILEY & ASSOCIATES, LTD.
-'' Court Reporters

1612 K Street, N.W., Suite 300
-Washington, D.C. 20006
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,1 responsibility divided between two offices'or one office
~

g; iv., i" ' .
2 will have.the responsibility.% j'

f

l- 3- MR. KUDRICK: -We have the responsibility for AP-
r..

4 600.

5 MR. CATTON: We just sneer if Research-doesn't-do.

6 it. He gets in trouble. With this sortLof ongoing process,

7 I. don't want us to throw a multi-wrench into.this at:some."

,

p

8 last minute. If you could keep Paul informed of when you

9 have meetings, I'd like occasionally to send one ofE he-
~

t

10 consultants to it.

11 MR. KUDRICK: We'd be more than happy to do.that.!

12 MR. CATTON: That way when we have a meeting.like

13 this, we're all right up to speed.

14 MR. KUDRICK: If we learned anything relative to

' p\} ,sc 15 looking at this rescheduling, and this is a rescheduling:

16 very recently, and that is that we're -- if we have any

17 hopes of achieving anywhere near the dates that are noted

18 there, we need cooperation and we would be more than happy

19 to keep you aboard.

20 MR. CATTON: So if you have a schedule of your:

21 planned interactions, if you could get-that to Paul, then'we

22 could decide which to participate in.
-

23 MR. KUDRICK: We're developing-that.

24- MR. HOXIE: Yes. You've. asked plenty |early,
.

~25 because we don't have it at this point in time.
.

4
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1 MR..CATTON: .That's why I'm asking.1

'' (. , y^g . [,

:( ( 2 -. MR. ZUBER: -Do you still plan to have a meeting:in-

3 September on this?

C
~

O -4 MR. CATTON: We would.probably have to have some

5 kind of meeting in conjunction with the SRP review due'to.
6:

6 -PM. What does PM mean? .

7 MR. HOXIE: Project. manager. Let me say something
'

8 about --

9 MR. CATTON: Somewhere at that point.

.10 MR. KUDRICK: Let him talk about-that.

11 MR. HOXIE: Something that we need to understandI--

12~ - here, Novak, is the one that'they were referringfto' As
'

.

13 you can see, at this diamond, we're not going to have that.

. 14 The bottom line is this. At that diamond,.we;'re going'to~do
[f'%' . i.

3A .. 15 what we can of a standard SRP review and it's goingEto. cover

16 things like containment leak rate testing, containment

c17 isolation valves. It's not going.to do analys'is.'

18 MR..CATTON: Those things aren't my business.

19 MR. HOXIE: That's right.

20 MR. CATTON: So it leaves open issues.

121 MR. HOXIE: It's going to be an open issue. ~We 7

/22 can't do better than that by August.

'23 .MR. CATTON: But it's not as criti~ cal;for us.,

-24 MR..KUDRICK: From the~.pointLof view of the:

25' interest of thefSubcommittee, whatiwe will not:h' ave in=there-

tt ,

gw,e

;f y .' ANN RILEY & ASSOCIATES, LTD.
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"4 pA,
.will-beLthe; analysis, both DBA, as'well as severe accident,

'

,

q [ (2 as well-as the. testing.
1

0.3 MR. ZUBER: I think throughout the day-to-day, we=

4 have done this, but we are not presenting we have done1this. _ d
~ u

5- I'think it will be prudent if we have what is the answer on: <l
'

,,

| 6 the two-day meeting. I-realize the thing was really --LIL
y

7 couldn't put my arm around it to understand exactly ~. .I-have- ]
q

8 a feeling they're really walking into: a Lforest. ?l
'

;
'

9 It would be advisable to have -- if they havendoneng.
-

,

10 this work and they didn't present it here, it-will be; y
q

11 desirable t'o maybe have a meeting in September on the-things-

12 they have, so that. at least we can pass an opinion; andigive -

'13 a judgment of something; not to really postpone,itJuntil,

-14 let's say, December or January. By that' time, thereris not ,5
f''N
N/ .' 15 ~ time left.

16 MR. KUDRICK: Ivan made a point. We're going =to U

17~ 133 meeting several times with' Westinghouse betweenJnow|and

-18 then. It will be dependent upon what. type'of information11s.

19 available, but we will keep you'infermed.
;

20 MR. CATTON: : That 's . good'.
'

21' MR. HOXIE: The last point on there probably --
'

you can tell from all this that, in my opinion, the~FSER22

[ 23: data is.probably the most uncertain. It's furthestTout in

.24 time and it really' depends, again, on:thentypes'of- m

?25 cooperation 1 that welhave and-successfully working'with

a
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1- Westinghouse-to get us the information we need-to makenthe
p- _ .

~2 judgment.

3- MR. CATTON: I guess the firmness of that-last
J ,

4 black diamond is Westinghouse's -- it's.in theiricourt.

5 MR. KUDRICK: That's our feeling.
I,~ ^

; 6 MR. HOXIE: I wanted to'gec.into just a brief)
* 7 overview'of how we were going to go about'the review'. We'

8 tend to think of the review in two pieces, a DBAJpiece and a
L.

| 9 severe accident piece. Our DBA review will be structured
|

10 around our standard review plan, but there will be some L

P -11 deltas that are caused by'the passive nature of-this plant,-

J 12 design considerations.
:

113 Some of the ones that I've listed are th'e ones:

L. .

14 that --

L 15 MR. CATTON: Do you place.this~coolin- >f the
.

16 lower head under the category of passive systems?

17 MR. HOXIE: It's passive, but it's. severe.

18 accident. I'll'do severe accident-and then'---
. . .

19 MR. CATTON: I understand.

20 'MR . HOXIE: Some of the' things:in DBA' space, these

! 21 plants have no safety-related AC power. .This plant'has no-
e '

22 containment sprays. So if we license this, that?will?be"the

23 first' time that we've licensed a PWR with noicontainment-

(24J sprays. They have' standard DBA recombiners,.jbut;they do"not
h .

, :s

[< L25- have: safety-related power. .That's afnew thing for:us. i-

,

i
'

..- -' .-
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.Then the other thing is;they interface-- ;they j:1
'

. .

)
'

2' have a lot.of the standard' systems that are-in'today's.PWRs",

3- but'they are'now non-safety. .ButitheyLhave an' interface-

4 'with. safety; systems,-like containment isolation.valvesLthat

5 are safety. So.we-have to look at the-interfacesJand make-
~

a
6- sure thereLare not. adverse interactions.

7 MR. DHIR: Excuse'me. Where does the PRA~chartl
,

8 come in?

9 MR. Hu,m J : The passive residual' heat removal-

-10 system, for me, is more of an issue for the primary systemE

' *

11 people.

: 12 - MR. CATTON: That 's something that we. would - :

13- MR. DHIR: Because the plant systems people tell'
r
'

14 us it's the containment.-.
-

,
-

. .

> f 15 EMR . CATTON: Jack, it looks like.you should check.

-16 MR. HOXIE: We will take that under' advisement. - N

17 MR. CATTON: It actually is out'in the.

18 containment, I guess. Is the IRWST your responsibility?<

19 MR. HOXIE: Certainly, for. example,.the'sparger.

20 loadings. There's a shared responsibility.

21- MR. KUDRICK: Basically,'the way we' view it is
,

:22 that like on IRWST, anything that goes into the IRWST and

23 ' communicates with the containment', the. response'of1the.
?

24 . containment would'be ours. :With respect to the response'of- -

'
25~ Jthe' systems |that cause'the energy to-be drivenEinto the,

'
t

,R:
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1 IRWST would~be Reactor Systems [ Branch.
'

a3+.-)y
~s

'2L I thihk we~do have a'close interrelationship, so-

.~

.3 -that we're.not going to have these gaps'in our review :
.

4 MR. CATTON: We've had a number offquestions.on

5 how they model the IRWST because of stratification'and

6 things like that. V.J. has had come concerns about the heat?

t [_ 7 transfer coefficients and the possibility of critical heat 4

w

8 flux being exceeded. We're not really sure=where;toipursue-

9 those We know-where to pursue them with Westinghonse. We
;; , , .i

10 just go to Mr. Butler.
,

11 MR. HOXIE: You're talking about'in. terms.of-
,

;;

~ 12 stratification. Are you talking about stratification in the

13 IRWST?

14 MR. CATTON: Yes. .These things wind up being' tied = y,,

- > ;
.

1 1 15 together. The heat removal through the.PRHR gives you the'

16 stratification. The surface temperature coupled 1to the
,

t 17 containment. So the whole thing becomes much.more coupled-
*

18 than in the past.

19 MR. DHIR: There is no| database and they have done. g
_

20 a few experiments with entirely different' geometry.'

21 MR. KUDRICK: You.can always-ask'us the ques' tion.
'

22 and if it's not us, we're going to findisomebodyLthat's-'

23 going to respond.

L24 MR. CATTON: :Okay. r

25 MR. HOXIE: IL think you have heard :many:of these .
-j

f'N- ;

- (j(_)- 'M M RILEY & ASSOCIATES, LTD. ;

Co;urt Reporters
.. d

1612 K Street, N.W., Suite.300
Washington, D.C.-20006

(202t-293-3950 ie

U
^

. +



'f;
'

. .

524

1 things today, but we have lots of uncertainties in the way

2 this new containment design will perform. .Particularly, one
,

3 of our objectives is to understand how these passive systema

4 perform. As an example, I threw up three bullets. What is

5 what are the regimes inside the containment; are we in a

6 free convection, mixed convection or forced convection; how

7 good are the experiments that back that up.

8 So you're starting inside the containment. Moving

9 outside the shell there is the busine. , of the water

10 coverage that was discussed exclusively a lot right after

11 lunch.

12 MR. CATTON: Extensively.

13 MR. HOXIE: Thank you. The third one, air flow in

_
14 the containment annulus, Wolfgang had a lot of questions

-) 15 bout. So those are a sampling of some of the concerns that
i
'

16 we have as to how this works.

17 Other things about this design are the

18 stratification. This plant doesn't have any forced mixing

19 systems that are safety grade. We're worried about the

20 condensation in the presence of non-condensibles. In the
{

21 DBA case, it's mostly air.
!

22 The ability to turn over the re-flood peak. Our

23 calculations are the things that we've seen running some of

24 our old trols, like CONTEMPTEL P-28. The first p"Ak on this

25 plant looks like any large PWR dry containment and where

.m

) ANN RILEY & ASSOCIATES, LTD.
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1 you're really depending on this new system is for it-to turnq

j 2 around the second peak. So we have to convince ourselves,
>

3 like Westinghouse said today, that that second peak was not

4 the limiting one, but that's based on their calculation. We

5 have to convince ourselves that those calculations are,

6 indeed, valid.

7 The last one, long-term adverse' containment

8 conditions. Because of the pasaive nature of the primary

9 systems, it's not clear that they'll be able to achieve a

10 sub-cooled condition. Therefore, out of a break, you would

11 have continued steaming. Therefore, you may be at higher

12 pressures and temperatures for maybe a matter of days. That

13 leads to concerns, especially maybe like the equipment

---
qualification concerns.14

( ,/ 15 MR. CATTON: Penetrations.

16 MR. KUDRICK: It's just an extended adverse

17 condition that we haven't encountered up to now.

18 MR. CATTON: You also have to keep an open mind

19 about the stratification.

20 MR. KUDRICK- Yes.

21 MR. CATTON: It's going to be a lot hotter on the

22 top than down below.

22 MR. KUDRICK: Correct.

24 MR. HOXIE: The other thing, as you saw on that

25 other slide, is we'll be doing an acceptance review of

h ANN RILEY & ASSOCIATES, LTD.
Court Reporters
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1 WGOTHIC. :Jyst'in a very broad sense,'we'll be:lookingLat;.

'_ % %
| - 2: the models,'especially-the' CLIMES 1model that they.haveiputi

h ;3 in which'models'the heat transfer:across.the1shell,cbecause.

' 4. .that's a' unique feature of this plant.
'

. .-
. " '% .5 We'll be'looking at the heat and mass' transfer:

.
. d

6 correlations and whether there's an experimental base'for- :

.7 them over the range that they're|used. That. leads right

L 8- into t-he relevant experimental database, the.prototypicality m .

i i9 of the data, the completeness of the test matrices that they.
,

.10 ran. As you saw,' we also have an extensive effort going on. -

! 11 in the-scaling, although we're going to.have. We've looked: L!

D12 at it. I think the Committee has -- from RES there were i

13 some ERI reports, Energy Research, Inc.,.which did some-

,
14 initial work. As I said, we're now starting.in'with-Sandia

.

15 to do some additional work.
.

p

16 MR.-WULFF: We were given.one report'that had- |

17 serious problems. I think I made comments on that. .,
:,

18 MR. HOXIE: The main author is Mohsen'Khatib - |

19 Rahbar.
-

-

20' MR. CATTON: We know him. . I
21 MR. HOXIE: We have, as I had mentioned before,

:
22 the WGOTHIC piece. We'll be doing NRC confirmatory analysis

23 using CONTAIN. The last bullet just mentionsJwe: haven't -

'

24 ever used WGOTHIC in a. licensing' action before-, So it's:-
~

p 25 more than just unique. We have to look at the whole
F

.

. ,>

Y' . . . ...
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4."-
,1 E1 shooting match.

.' y .g:" .
,

N }( [2' Into theisevere accident.1 art.of the; review,-.
, 2 ,c

. 3 Lthat's separate and it's a-large' effort. 'Our guiding H
;= <.

V
.. 'ik

T
.

,

4 ' document on.that is SECY 93-087. Here we're going to see- d'

,' ' '
-

.. . . . < ,

5 what we can do to benefit from the work that was done'on?the: W
|it

6 evolutionary plants; for example, on.the.CE-System 80+,;somel ,

,m
. .

,

E. 7 important sequences were the steam' generator tube rupture 3

t

i 8 and inter-system LOCA. Those are important containment? 1

D 9 bypass sequences,
a

10 Similarly, I think they will be on the'AP-600; fin, i

11' other words, see some similarities. Hy'drogen control, thei
si

12 use of igniters in the CE System 80t. ~ Westinghouse.has.' |

y , 13 proposed igniters. Core-concrete interaction',: fuel-coola't. ;- n
,

- - g
14 interaction. We will~see what we can. 'These are; tough4

.

j ' ;;

6 .- 15' issues, but we have faced them one time now.at least5in<the. J
4

'16 CE System 80+ on a PWR. +

. ,

17 Some of_the important. deviations that'we see, ''

, . .

.

. W
18 though, and where we will be applying /some additional new-

19' groundLis in the external cooling.of the. reactor 3 pressure

20 vessel. Again, in severe ~accidentispace, under' severe.

21- accident conditions, we have to worry'about.the
,

22' effectiveness of the heat sink or being;able.to rejectLheat'
- , . .

23 through the containment shell.
'

,

a L24 ' The last item is-the power. supplies;for:the .

, A,.
> .

.

. 19*
0 .25 igniters' Coming off the' evolutionary'revie', for example, 4w.

f
]% .- . . .

4~ n u!J
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.1L the:CE: System;80+ had their igniters backed,by roughly."four-~ " ~
- ~ ~

;k :2- sources;s offvaite, gas turbine,.dieselsy DC. .This planti j
-

:4 .

.
- .

*

N '4 .3- :do'es.not'have'DCfigniters and"has'no gas turbines. |Sofit's,)

J4 Lto some extent, two sources less than CE. >

R 5 MR. CATTON: Is anybody considering using;th'e: ;
'

, .

'

;

4 '6 -Siemens-type igniter that is self-contained:with'its own: .

9r g
11

~

7 battery?
.

t.,

8 MR. KUDRICK: As you know,;EPRI has~.theLreportJon , ,

n

9 the PAR system, the autolytic catalytic recombiner. d

'

10 MR. CATTON: I riean the. igniter. They.have'an

11' igniter that has a-catalytic element that kicks it off.- q

W
'

w 3. ;
,

-12 MR. KUDRICK: On the same principal..as the' power: N? ]:
q;

13 system. They.have not proposed'that.as of now. _;,

'

-. .. 14 MR.'HOXIE: -I'm commenting here'on what'.s onsthe; -

a
NL -)

15 docket.

~16 'MR. CATTON: I understand. I-was'just curibus. "{
| . , ,

' '

17 MR. DHIR: Is this. flooding'ofuthe' cavity being,| i!

18 considered?
,

19 MR. CATTON: Right under. deviations',.thatinext- j,

,
-.

.,

20, bullet. '|
21: MR. HOXIE: Absolutely. l

'22 MR. KUDRICK: That's what we mean by the externali
~

123: cooling.

124 'MR. DHIR: Who'is going to dolthe' work for'.you?'
.

.' ;
,

-

..

25' MR4 HOXIE: : Westinghouse turned in-afphenomenology,"
-

,

R

]
<
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, Lif : report. It's WCAP-13388. We've:had it '

J''
' *- ---

,
,^ '-

; L
'

I 3 2. MR. ~CATTON: 'Could you get that to us?; A._/-
4

s
;:y g -

3. .MR. HOXIE: 'Sure. [W
.

pm _

< ~

~41 MR. CATTON: We'd like to:take a look at.that.'

.5 MR, HOXIE: I'11 take a' note. We're-having SandiaL
,

yk ' .

That was on the origi'nal bar graph.
'

G 6 review that report.
.~. .

.- s
,

,

,

'

~7 The third.one was that phenomenology. n
% e

8 Again, in. severe accident' space,1you'have M
:

'

9 different conditions and, in general, a.different complement'~,

10 of equipment. With. severe accidents, if you've got a pi'ece: :
';

n:]11 of equipment, you take credit for it and'do what you can <

.

k

'12 with it. But beyond that, many of the items thatLwould be- f,

d
13- listed here under understanding the performance would be.

: r(
. 14 similar to the ones that were in the DBA slide,

d7 q
'

i : 15. However, in-some of'.theiunique things,=the| y;

. 16 stratification, now we have to worry'about. stratification-
4

= 17 with air and-hydrogen, a considerablefamount_of hydrogen,
L. .

. .

,

''H "la and also the effect of that hydrogen on the' heat rejection.
.i.. ...

19L In other words, it could get in.the way, condensation inSthe- %

20 presence of a non-condensible gas. . , . . g
. "

21 MR. CATTON: For Westinghouse,.were your, helium;

'22 injection tests,-in part, to address this?. -

~23 MR. GRESHAM: -Yes.
_ s!.

-24, MR. CATTON: But you-: injected the helium while youfs
,

~

;25 had strong' steam--injection. Did you do any-ofzthechelium'-

+

'

. ;
i

:L, 1,

M ~
q
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: g" ' e' (li jinjection with no: steam injection to see whatDhappens?L i
~

.

.
.

Vg
d [N.g,r! 22-

-

MR. GRESHAM: Yes. "

. -

3 ~ MR. CATTON: I'd like to.see that.-

,

. . .

L 4. MR. DHIR:- Yesterday,.lastutime, you suggested? ''

r

'5' they'do one test to validate'the cool-downiwithEjust'heliumi q
,

~/ :)
at - 6 and steam;!

Q& ,

*
.

.

W: ' 7' MR. HOXIE: To just summarize briefly,.-we're
'

*

,

8 getting through the evolutionary plants, AP-600 to-step to
.,

9 the front of-the line. We have concerns'.about the-schedule ,'
,o3 ,

'

:10 because it appears to be driven by getting us the - ,

s
11 information, the documentation of'the tests and-the '

;

12 verification and validation of WGOTHIC. But we'reJgoingLto ;
,$ :

.13 try to work with them to achieve learning about these| things-
]

kj~~: as quick,1y as we can, [j14- ji

' ( /. -15 The passive designs wil-1 benefit from the'less'ons d
~

.

'

16 that we've learned in'the severe accidention(the
;;
j 17 evolutionary plants. We're starting out; currently withLourc

18- focus on DBA because of two.thingsc One,1because ofLthe' 4,

;19 unique nature of this' heat rejection, and,Ein.DBA1 space,-1you
n

'20 need-to have a little bit better handle on the, uncertainties:
t..

'

+
21 and margins. So this looks like a tough:beginning problem.'

i

<
'

.22 So that's where we're starting our review. ,
-

23 MR. CATTON: Yesterday morning,whenEI' opened:the. i

24: meeting; I quoted Part 52. I had no idea it'was so _ |

.25 specific ., .I:had never bothered to read it.
'

s::

uj
J "N - I

'

/
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),. '. O MR. PIPLICA: Chris,'on the documentation'of the; ^ f
#W
,i - f2' (teats,.we're. sending;you the quick'look reports. It'.s?a way;

-

'* 113' of.us'-getting the data to you. ;,

'

~4' .MR. HOXIE: 'That-makes this ---there's'a:bign--pg

i 5' under the PCCS, it looks like a big gap. I|think_ Gene's:
,''

'

,

.c

h '6 point is that we have been getting right'along.--- in phase; "
,

7 two, there were 12' matrix tests and'we havetnow received;,

_
.,

, n
'

8 quick looks on all of those.
e ,

z9 MR. KUDRICK: Explain'what a quick'look contains. g

'10 MR. HOXIE: A quick look report has. pretty much A

11 the raw data from the test. In other words, thermocouple'

12 readings.
~~

'

13 MR. CATTON: Still in millivolts?

'
. .. o n-

14 MR..HOXIE: No. They're converted to- '|- .

- Q
'

k./ -15 ' ' temperatures .' It doesn't have any interpretation?orLanya

16 analysis. So they're a start,.but_I'm. hoping that theftest.. ,,

'17 data report will go beyond that.

18 MR. KUDRICK: Wefare using'that to go'forwardtwithH ]|
19: our CONTAIN efforts, because that doesfrepresent basic data.: d

~

,,s,
'

2
2 0 -- -But it's limited'because-of the lack of evaluation.

21- MR. PIPLICA: Can..I ask.you what sort of;

22 evaluation you would expect to see in;the fjnalJtest: data-

23 report? What level of detail? <q
-,

'
N - 24 'MR.'KUDRICK: I don't1know:if we:-can respond to-

.

25- that. Typically,;what you doKisLyouLlook at:the data andi'
;o

s=

h
m

i: . : "

,
.

,
'() ~ ANN RILEYy& ASSOCIATES,;LTD.

! Court Reporters; . . . . . .
ip ' , , _' - L.

- 1 6 1 2 - K ' S t r e e t ,. .N . W . , Suite 300|_
.,

Washington,..:D.C; 20006-- < , ,,

f(202)f 293-3950 -p. .m >x , ,

sw , - .,

h.
-

4:
:tW \Qy.;, .

,

~

(.. t '
,

,o *
,

, . . - , ,



, , , , , , , , , , .

532

1 you evaluate it and you try to understand what happened

2 within the test and why what you're doing on your AP-600

3 design is supported by that information.

4 MR. CATTON: The good Dr. Hochreiter told us we're

5 going to take the CMT data and grind it to dust. Are you

6 going to do the same thing here?

7 MR. GRESHAM: I'm a little less violent than Larry

8 is, but we're going to study it in great detail, yes.

9 MR. ZUBER: Grind it in gold dust.

10 MR. CATTON: I used the word " gold." He just used

11 the word " dust."

12 MR. GRESHAM: I'll try to differentiate between

13 what level of evaluation goes in the test data report as to

14 what goes in the FCCS test analysis report that will be

3

- 15 coming out about six months later.
'

16 MR. KUDRICK: I think one of the questions that

17 was discussed earlier in the morning is that we need to have

18 a thorough understanding of exactly how those tests are

19 going to be applied to the AP-600. I think that through

20 dialogue -- I mean, what are you expecting to get out of

21 those tests? What level of validation of the WGOTHIC code

22 and then how are you going to use that into the AP-600

23 analysis? These are questions that have to be resolved.

24 MR. CATTON: We agree. Thank you very much.

25 Before we close, I would like each of you to write me a

,~~
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12. 'MR. ZUBER: .May I make a comment onEthis? |
J<

Rs-) 3

JC 13~ 101. CATTON: Yes. I'll askjeach of'you for~
_ ,

'
n

*
-4- comments.,

g.4 e

5 MR. ZUBER: No, no. Just on the~l'ast'-- ;. |,

|
6' MR. CATTON: 'Do you want'me to -'-

7 MR. ZUBER: No, no. I want . just _to make -a' commenti
4

- 8 on the staff presentation.
F

9 MR. CATTON: Fine.

h 10 MR. ZUBER: I'd like to compliment you. It's a'

11 nice presentation. I see that~I'm in good company because:-

12 many of your concerns were identicalJto the concerns we-
t . .

-

-13 voiced here. I think you prepared these notes in Washington" -

3:.
14 without-any consultation. We see that we.have kind of a ( .:

-_
_

y _/ | 15 convergence of our concerns.and I think-thisTis"veryj:
q

16_ comforting?for us, at least for me, and_Icthink~I cansspeak:
,

17--- for~the rest of the group. Itowas a nice presentation and- .

L 18 thoughtful presentation'.
. ;7

'

19 MR. CATTON: And I'd like to thank both thejstsff

: 20- and-particularly Westinghouse for some rather.Jeand'd-i

21 discussions. .

.

22- MR. WULFF: We don't discuss GOTHIC.

123 MR. CATTON: Not this time. Next time. . GOTHIC <is;>

0,
,

'

24_ . pretty far downstream'. So-I think'welcan wait.'-WeLprobablyh 3

25" won't be able to make.the 6:00 flight anyway,zif anybody; ii

a
*?N .

. .

'
.
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,

, . , . , ,
.,,

Lil - would:like.tolstay. 'N
'

y,

99;.
1

~

jie /). (2 '; . MR.-DHIR': |We can make it. -<
,

-

|3- - MR. CATTON: 'I'd.like:to thank'everybody. - * ! '>
-

~

f4 ' Consultants, send:' me reports. -With:that,)we'111 adjourn.-

,

, ,

4+ :5 [Whereupon, at 4:01 p.m., the Committee'.was

b 6. recessed'. ] .' '
+
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M Uncertainties.in Containment Performance-

(DBA Emphasis)

o Passive Systems
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-+ Understand System Performance
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Water Coverage on Exterior-of->
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o Unique Design Issues
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b Severe Accident Review

o SECY 93-087-

SIMILAR to Evolutionary Plant Reviews:

o Containment Bypass Sequences

e SG Tube Rupture
'

e Inter-system LOCA .

'

o Hydrogen Control (Igniters)

o Core-Concrete Interaction

o Fuel-Coolant Interaction

But with Some Important DEVIATIONS:

o External Cooling of the Reactor Pressure
Vessel

o Heat Transfer through the Containment Shell

:o. Igniters - Power-Supplies
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Uncertainties in Containment Performance -

(Severe Accident Emphasis)-

o Passive Systems

-+ Understand System Performance
.

O Unique Heat Removal Concepto

-+ Stratification-
.

(Air and Hydrogen)
:

-+ Condensation in Presence. of.

Non-Condensable Gases
(Air and Hydrogen)
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(p . Summary.

AP600 Now Highest Priorityo :

Sched.ule Appears to be Driven by:o

-> Documentation of Tests '

,

-+ Verification and Validation of WGOTHIC

o Passive Designs will Benefit from Lesson.s
Learned in Severe Accidents on Evolutionary ;

D Plants

,

o Review of DBA-is Current Focus Because
Uncertainties in the Performance o'f the. Unique
Passive Heat Removal System,
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