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BEFORE

UNITED STATES OF AMERICA

THE

NUCLEAR REGULATORY COMMISSION

In the

HOUSTON LIGHTING & POWER
COMPANY

Allens

Station, Unit 1

matter

Matter of:

Docket No. 50-466CP

Creek Nuclear Generating

W N Nt il it it St

Capricorn Room
Ramada Inn

7787 Katy Freeway
Houston, Texas

Friday,
May 22, 1981

PURSUANT TO ADJOURNMENT, the above-entitled

came on for farther hearing at 9:00 a.m.

APPEARANCES:

Board Members:

SHELDON J. WOLFE, Esq., Chairman
Administrative Judge

Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

GUSTAVE A. LINENBERGER

Administrative Judge

Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commissicn
Washington, D. C. 205558

DR. E. LEOUNARD CHEATUM
Administrative Judge

Route 3, Box 350A
Watkinsville, Georgia 30677
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|
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4 LEE DEWEY, Esg. ,
U. 8. Nuclear Regulatory Commission ;
3 5 Washington, D. C. 20555 |
@
3 6 . R |
§ ‘ For the Applicant - Houston Lighting & Power Company:
E i
7 l
> | J. GREGORY COPELAND, Esgq. 3
g 8 -and- ‘
- SCOTT ROZZELL, Esqg. ;
= 9 Baker & Botts
; One Shell Plaza |
g 10 Houston, Texas 77002 5
g .
ion B0B CULP, Esq.
z Lowenstein, Reis, Newman, Axelrad & Toll
g 12 1025 Connecticut Avenue, N. W.
§ | Washington, L. €. 200137
= 13 .
= .
g 14 For the Intervenors:
§ 15 | JOHN F. DOHERTY
z : 4327 Alconbury
i 16 Houston, Texas 77021
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g V7 JAMES SCOTT, JR., Esq.
- Texas Public Interest Research Group, Inc.
5 18 13935 Ivymount
= ‘ Sugarland, Texas 77478
g 19
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21

ALDERSON REPORTING COMPANY. INC.




BOARD
WITNESSES DIRECT CIRE C30SS REDIRECT RECROSS EXAM.

Kavin Holtzclaw

!
|
‘ i
]
{
!
;
:

and Richard - -
Williams ‘A Panel!

g 5 ‘Resumed
g 6 By Mr. Scott 12,040
g (continued)
2 7| py Mr. copeland 12,198
§ 8 By Judge Linenberger +2,201
B ; By Mr Sohinki 12,222
- 9 By Mr. Doherty 12,225
z
Z 10
E ]
3 N
z
é 12
= 13 |
= t
§ IAF
'§ |
z 15 |
= i
z '
;-' 14 !
“ |
£ 17
- |
= !
Fo18
£ 5
S 19
; |

20 |

21

22

23

24

25

ALDERSON REPORTING COMPANY, INC.



‘ﬂﬁ!\f\

-1 ' | PROCEEDINGS
Ta. 1
rad 2 JUDGE WOLFE: All right. The hearing is

3 | resumed.
4 In attendance this morning, recresenting
5 Applicanc are Messrs. Copeland and Rozzell; for Staff,

6 Messrs. Sohinki and Dewey; Mr. Scott and Mr. Doherty.

~4

We will proceed with the cross-examination

8 | by Mr. Scott.

9 MR. DOHERTY: Mr. Chairman.
10 | JUDGE WOLFE: Yes.
n MR. DOHERTY: I wanted to report one matter

12 | that is still outstanding.

13 I have talked with Counsel Sohinki and

14 | Witness Brooks. We have set up a time for a conference
‘5v‘ or a telephone call next week, unfortunately, with regard
16 | to Contention 21, which was filed for reconsideration.

17 i That's our progress on that at this point.

18 | We have a time set up. We are going to discuss it.

SO0 TIH STREZL, SW. | REPORTERS BUILDING, WASHINGTON, DO, 20023 (202) 554 23456

19 | I will attempt expediticusly to do something,

20 | o not:fy the Board of some results, whers it stands

21 g after that.

22 I regret the laten<ss of this, but we went

23  over yesterday how that happened.

24 MR, SNOHINKI: I might add that we had anticipated

25 getting together last night, but because we went so late

ALDERSON REPORTING COMPANY, INC.
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and because we have a full day today, we just didn't
think there would be time to engage in that discussion.
JUDGE WOLFE: All right.
We will hear from one or both of you, then,
sometime next week, in writing.
All right. Mr. Scott.
MR. SCOTT: Yes, Your Honor.
Whereupon,
KEVIN HOLTZCLAW
RICHARD WILLIAMS
the witnesses on the stand at the time of adjournment,
having been previously duly sworn, recumed the stand
and were examined and testified further as follows:
CROSS~-EXAMINATION (Continued)
BY MR. SCOTT:

Q Gentlemen, on page 10 of the prefiled testimony
on Contention 39, you mention that the Loss of Coolant
Accident is the most severe accident so far as cladding
ballooning, essentially, because it's got the largest
differential pressures across the clad.

What is the pressure at the worst case during
this scenario inside and outside of the cladding?
BY WITNESS WILLIANS:
A Outside the claddirg would be the system

pressure, which would be in the range of, oh, 40 PSI.

ALDERSON REPORTING COMPANY, INC.
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Q Now, why is it that this accident can't get
t0 a situation whereby the system pressure, as we call
it I guess, is at the atmospheric gressure?
BY WITNESS WILLIAMS:

A Because you have steam in the reactor.

e Okay, but I have steam in the kitchen, tco.
BY WITNESS WILLIAMS:

A The kitchen isn't a pressurized vessel.

Q Well, neither is the reactor if it's got
a big hole in the side of it.
BY WITNESS WILLIAMS:

A You are driving water and -- water, basically,
back into the reactor.

Q Through that same hole?
BY WITNESS WILLI”MS:

A T

Qo There's still a hole, isn't there?
BY WITNESS WILLIAMS:

A Yes.

Q How big is it, roughly?
BY WITNESS WILLIAMS:

A Whatever the diamecer of the ==

Qo What's that?

MR. COPELAND: Would you let the witness

£inish his answer.

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: PFinish your answer.
WITNESS WILLIAMS: Whatever the diameter

of the design basis accident break would be.
BY MR. SCOTT:

Q And I'm asking you what that would be for
Allens Creek?
BY WITNESS WILLIAMS:

A It depends on what LOCA scenario you are
locking at again. It's a range =--

Q I'm talking about the one that would get
you the worst case that you've talked about.
BY WITNESS WILLIAMS:

A I don't know.

Q What is the diameter of the feedwater coclant
pipe?
BY WITNESS WILLIAMS:

A I don't know.

Q Approximately?
BY WITNESS WILLIAMS:

A I don't know.

Q Do you know whether or not it's mor2 than
one inch?
BY WITNESS WILLIAMS:

A Yes.

Q Do you know whether it's more than ten foot

ALDERSON REPORTING COCMPANY. INC.
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in diameter?
BY WITNESS WILLIAMS:

A It's in the range of 12 inches.

Q Okay. In this Loss of Coolant Accident scenario
which you've gone through, have you assumed that throughout
the accident you are going to be able to be adding water
to the reactor vessel?

BY WITNESS WILLIAMS:

A Yes.

Q What happens if you have an operator who
decides to turn it off? 1Isn't that a real possibility
that could occur? 1Isn't that realistic?

MR. COPELAND: I'm going to object to that
question, Your Honor.

What we're here to discuss is the contention
that was admitted by the Board, and that contention spe~ifically
direct=d the gquestion to us of whether we had complied
with the requirement in Appendix K that required us to
address swelling and rupture of cladding.

It seems to me that Mr. Scott has spent the
entire cross-examination this morning addressing other
parts of Appendix K which are nct at issue in this contention.

MR, SCOTT: I just don't understand that.

Loss of Coolant Accident definitely involves the coolant

leaving the reactor, and we have got real world experience

ALDERSON REPORTING COMPANY, INC.
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tc show that it is realistic to believe that someone

might, for whatever reasons, including the cperator turning
off the supply water to the reactor, that you might nct

get any water coming into the reactor.

MR. COPELAND: That is not in i;suo in this
contention, Your Honor.

JUDGE WOLFE: Well, what are you saying,

Mr. Scott?

MP. SCOTT: Well, for example =--

JUDGE WOLFE: Just a moment. Let me finish.

Are you saying that Applicant will comply
with Appendix K, that even if Applicant complies witl.
the requirements of Appendix K, that a situation might
arise wherein an event that might compromise health and
safety might occur?

Is this what you're getting to?

MR. SCOTT: No, I'm saying that they might
not comply with Appendix K.

JUDGE WOLFE: Now....

JUDGE LINENBERGER: Off the top, Mr. Scott,
this looks as though you are raising guestions about
operator errors or inadvertent actions that might alter
what has been defined as a design basis accident here;
and, therefore, you are askinc hether we can get into

something else that would gquestion the ability of conforming

ALDERSON REPORTING COMPANY, INC.
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with the requirements of Appendix K.

Now, to the extent that you are probing the
mechanism for more serious accident scenarios, I think
that's -- we can't go along with; but to the extent that
you're probing whether inadvertent actions during an
accident might compromise the ability to conform to the
requirements of Appendix K, tc that extent I would recommend
we hear a little more on this line of questioning.

JUDGE WOLFE: All right.

I will overrule the objection at this time,
subject to a motion to strike or another cbjection,

Mr. Copeland.
MR. COPELAND: Thank you, Your Honor.
JUDGE WOLFE: Proceed, Mr. Scott.

Bl MR. SCOTT:

Q Gentlemen, what type of assurance doces the
Allens Creek plant have that an operator cannct override
any autcmatic emergency core cooling system?

BY WITNESS WILLIAMS:

A We have 13 separate pumps that drive water
into the reactor. It would be extremely difficult to
stop water going into the reactor.

Q I can appreciate that, but are there orare there
overrides that an operator can by manual actions turn

each, any one, any combinaticn of those pumps off if

ALDERSON REPORTING COMPANY, INC.
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they wished to?
BY WITNESS WILLTAMS:

A I'm not familiar with the controcl systems that
would be employed in Allens Creek.

Q How about the other gentleman?

BY WITNESS HOLTZCLAW:

A Likewise.

Q So then you don't know but what it would
be possible to turn them each one off?

BY WITNESS WILLIAMS:

A Again, you've gone beyond the design basis
event.

Q Could you explain where in Appendix K it
says that this accident assumes certain flow of water
at a certain pressure at a certain time sequence, that
it's all very cut and dried and there's just a computer
madel that determines whether or not you conform with

Appendix X, as opposed to using judgment?

ALDERSON REPORTING COMPANY, INC.
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MR. COPELAND: Well, Your Honor, I'm going
to object to that line of gquestions. He's asking the
witness to show him where there are 20 different things
in Appendix K.

The Appendix K limit -- or the accident
scenario, that's required by Appendix XK is right there
in the requirement.

We're right back into arguing now about
compliance with Appendix K on matters that are completely
outside of the scope of Paragraph Roman I(b), which is
this contention.

I don't think that we're advancing the ball
any. These gentlemen are not here tc defend the entire
spectrum of the LOCA analysis.

They're here to address one specific part.

I think it's very unfair to start dragging them through
the entire Appendix K.
(Bench conference.)

JUDGE LINENBERGER: Obviously, the Board has
been conferring. It is a tough one, Mr. Scott.

And you and Mr. Doherty both are going to
result in my sharpening ry pencil guite a bit in the

future.

-

I have to, in all candor, say that I wrote

the language in our March 10, 1980 Order admitting that

ALLERSON REPORTING COMPANY. INC.
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cnntention, at Page 26 thereof.

And I will guote what the Order savys,
in part ... it guotes ~-- the Part (b) of Appendix K and
then goes on to say in the context of this part: "We
narrow the scope of this contention and restate it to
allege that the Applicant has not provided an adegquate
showing that the degree of swellirg and incidence
of rupture are not underestimated. So restatad, this
contention is admitted.”

Okay. The problem here is that what I didn't
say in writing this was that we had in mind the ability
of the Applicant to comply with Appendix K under the
circumstances that would follow from a lo§s of coolant
design basis accident.

U- fortunately, you could not read our minds
when you read the March 10 Order: but, nevertheless,
“hat was the intent of that Order. And I'm afraid we
are constrained to stay within that intent.

Your line of gquestioning is really changing
the nature of the accident in a way that was not en-
visaged here, and not intended here, in admitting tnis
contention.

Soc I really have . recommend that we not
continue on this line c ioning, Mr. Chairman,

because it does involve a revisicen to the definition of

ALDERSON REPORT!NG COMPANY. 'NC.
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design basis accidents that was not -- we di* not intend
to permit when we wrote this.

MR. SCOTT: Mr. Chairman, can I say a
little something?

JUDGE WOLFE: Y z:s.

MR. SCOTT: I appreciate =-- and I think I
kxnew ahead of time that that was all probably your
intention.

But as I understand the Board's responsi-
bilities, they've got a lot of power. And for whole
iots of reasons ... require changes and things to make
the system safer ... or determine that it's not reason-
ably possible to make sufficient changes and, therefore,
deny the license.

And I hope that the Board will, whether it's
part of a contention or ... is on their own == I don't
-hink it makes a lot of difference =-- look closely at
this issue.

I think it's very bad policy, frankly, to
take the position that it can be determined that
Applicant has met their burden by the very artilicial
means ¢of deciding, "This is the terms that we'll plug
into a computer eguation, and this is as hot as we're
going to allow it to get. We're sure the water is going

to get there"... especially when that can be shown to be

ALDERSON REPORTING COMPANY, INC.
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contrary to fact and this sort of thing.

And just as an example, the Appendix K is
awfully == you know, specific in some caées, but
generally it's guite general.

If you =“ry to be nit-picking ... you know,
there's notiing in here, for example, on what kxind of
heat co-efficiaents they're allowed to use for an 8x8
fuel assembly array, because this thing written in
'74 ... they only had 7x7 fuel assembly arrzys.

And that sort of thing.

I hope we don't worry too much about the

literal words in Appendix K.

JUDGE LINENBERGER: We appreciate your commentsi,

Mr. Scott. You've made a couple of points here that I
want to respond to.

First off -- and not so incidentally =--

your line of questioning was gettiny intc areas involving

the control system aand the £flexibility to do unintended

things with it that these witnesses are the wrong ones
to get thos2 answers from.

Sc that's no small problem in itself. But
going to the bigger point you were making, Appendix K
and the whole body of the Regs, really represent what

the Applicant has to live with has to meet.

Now, certainly, the Three Mile Island, Unit

ALDERSON REPORTING COMPANY, INC.
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evert indicated some -- that there are some degrees of
freedom that the Regs don't accommodate ... degrees of
freedom to get into trouble (if you will) that the Regs
don't accommodate well enough.

So far the Commission has not chosen to re-
wro or amend Appendix K, but it has chosen to do =--
24d to acquire gquite a number of things of Applicant's
in the aftermath of the TMI-2 event.

And there is a whole slug of reguirements
that this Applicant (and all others) are going to have
to meet because of the kinds of things that happened at
T™I-2.

Ané some of those things are specifically
addressed to the kind of off-normal behaviog that you
were talking about here.

So what I'm really saying here is that the
kind of worries that you are expressing are legitimate:
they're logical; but they are being dealt with, but not
at the moment through any revision to Appendix K.

Now, you have specifically mentioned 7x7
versus 8x8 fuel assemblies. And Appendix K, as far as
you read it, doesn't accommcdate that change in fuel
design.

But it turns out it does. The ultimate re-

quirements that have to be met for Appendix K have to be

ALDERSON REPORTING COMPANY, INC.
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met, whether it's a 7x7 fuel assembly array or
6 1/2 x 7 3/4.

The Appendix does not need to spell out
the details of the fuel assembly. It puts l.imits on
clad temperature. It puts limits on time and tempera-
ture.

It puts limits on all sorts of things that
a changed fuel design will have to meet, even though
Appendix K does not anticipate those specific design
changes.

So to repeat myself and hurry this up, your
worr.es are logical, well founded, the kinds of things
you're talking about now are primarily dealt with
through the TMI aftermath requirements that are being
placed on applicants and throogh the implications of
living with Appendix K that are not specifically bound
to fuel design, but to fuel and system performance.

So this is a long way of saying that what

you're concerned about is not being overlooked, but it's

also a long way of saying that it's inappropriate for us

to continue on that =-- in that direction here and
especially with these witnesses.

JUDGE WOLF

3

All right. So the Board's
ruling is that we sustain the objection, and you will

terminate this line of questioning, Mr. Scott.

ALDERSON REPORTING COMPANY, INC.
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BY MR. SCOTT:

Q Gentlemen, why is the =-- You've mentioned
the 40 pounds per sgquare inch =-- I assume that was an
approximation =-- pressure outside the fuel rods. What
is the pressure inside the cladding =-- inside the
cladding -- at the point that we're talking about here
where we've got the largest differential pressure?

BY WITNESS WILLIAMS:

A It's dependent on what power the rod had
been operating at. Typically, the hoop stress wculd
be in the range of 1500 psi.

Qe What kind of stress?

BY WITNESS WILLIAMS:
A Hcop stress.
Q Heoop?
BY WITNESS WILLIAMS:
A Hoop.
Q Spell it?
BY WITNESS WILLIAMS:

A B=0=0=p.

Q I guess I'll have to ask, what's that?
BY WITNESS WILLIAMS:

A It's the internal diameter divided by twice
the thickness times the pressure differential ... across

the cladding.

ALDERSCON REPORTING COMPANY, INC.
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Q If I stick my little pressure gauge inside
the cladding, what is the pressure going %c be?
BY WITNESS WILLIAMS:

A It's about 230 psi ... in that range.

Q So is it fair to say then that the largest
differential is approximately 190 psi?
BY WITNESS WILLIAMS: ‘
A For that hoop stress. i
I'm sorry. That 230 was the pressure dif-
ferential. So the internal pressure would be 270 psi. ?
Q Okay. ;
At what temperature is this taking place?
I guess T'm making the assumption that -~ tell me if
I'm wrong -- that the largest differential pressure is
at the point of highest clad temperature.
BY WITNESS WILLIAMS:
A Less than 2200° Fahrenheit.
Q That's a wide range.

BY WITNESS WILLIAMS:

A Between 1600 and 2200.
Q Okay.
Fahrenheit?

BY WITNE,S WILLIAMS:
A Yes.

Q What is the pressure inside the cladding before

ALDERSON REPORTING COMPANY, INC.
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it's operated any ~- first, putting in a fresh fuel
rod?
BY WITNESS WILLIAMS:

A It says on Page 12 of the testimony, Line 6 =-
sorry, Line 53 =-- taat the internal fuel rod pressure
of the unirradiatei fuel is three atmosphei<s.

Q Is that about 44 pounds per square inch?
BY WITNESS WILLIAMS:

A Roughly, yes.

Q Okay.

About how long is it taking this system to go

from roughly 44 psi to 270 psi internal pressures,
under the scenario that ya'll have calculated ... that
has got all sorts of assumptions as to power capacity !
that the reactor .s operated at?
BY WITNESS W1ILLIAMS:

A The numbers guoted were for a typical end-
of- 'ife rod pressure.

Q Is that three years?
BY WITNESS WILLIAMS:

A It would be a burn-up in excess of 30,000
megawatt days per ton.

Q Okay. Now, once again, I hopa you don't
think I'm nit-picking, but that answer covers the whole

spectrum of everything =--

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A With worst-case result that you have there.

Q Well, if the answer covers everything above
30,000, which is an infinite number =-- and --
BY WITNESS WILLIAMS:

A Everything below 30,000.

Q I think you said it should be some number
gteater than 30,000 megawatt days per ton.

BY WITNESS ~ILLIAMS:

A That's a typical end-of-life exposure.
Q Excuse me. But your answer was that it was
greater than a certain number. That's unbounded. 1I'd

like you to put some bounds on it.

ALDERSON REPORTING COMPANY, INC.
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MR. COPELAND: I think you misunderstood his

answer, Mr. Scott. I don't believe he said that.

He said below 30,000.

MR. SCOTT: NoO ==-

WITNESS WVILLIAMS: Greater than thirty,

below thirty~-five.

BY MR. SCOTT:

2 Okay, thac's all I needed.

Does that number =--

Which kind of ton is

that?
BY WITNESS WILLIAMS:

A Pardon?

2 Which kind of ton is that?
BY WITNESS WILLIAMS:

A Metric tons.

Q Metric ton.

Once before, the gentleman used "short

tons."”

BY WITNESS WILLIAMS:
A There's a ten percent difference.
) Okay.

Describe for us the history of this pressure

increase from 44 to 270. Is it a linear function of

the

/

i/

/

’
4

.urn=-up?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A

>

It's a very complex function of the burn-up.

Describe this complex function to us in

some detail.

BY WITNESS WILLIAMS:

A

2

I can't describe it.
Okay. Let's apprcach it this way then.

After a 10,000 burn-up, what's the pressure

joing to be? If you don't know the exact number ==

is it a third of the way there or =--

BY WITNESS WILLIAMS:

A

o

I can't address individual points.

Is that because you've never looked at any

individual points?

BY WITNESS WILLIAMS:

A

It's becaus2 I'm not familiar with the

individual points along the way.

2

Do you have no idea of the internal pressure

as a function of time -- funct.on »f burn-up?

MR. COPELAND: Objection, Your Honor. The

witness has answered; he's not familiar with specific

points along %the way.

finish,

MR. SCOTT: Now I'm asking if he is =--
JUDGE WOLFE: Wait. Let Mr. Copeland

and then you'll have your turn.

ALDERSON REPORTING COMPANY, INC.
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MR. COPELAND:

30,700 it

each specirfic point below

that he can't explain the

the worst case,

in simple terms.

that

that;

he's not familiar

dqt\"_:q

He has answered that the

with

and he has alsoc answered

complex linear relationship

And it seems to me that's as far as we can

go along this line of

MR.

and now I'm asking him another.

SCOTT:

cross=-examination.

I have accepted those two answers,

Another guestion is:

Can he give me any information about the history of this

internal pressure versus burn-up.

You had better be careful.

MR. COPELAND: p &
"any information" means,

JUDGE WOL¥Z:

guestion.

Your Honor.

don't know what the term

It's a rather wide-searching

That's why it shculd be

that =-- your guestion

You're asking

MR. SCOTT: Right.
easy for him to say, "Yes, he zan."
JUDGE WOLFE: Well,
doesn't call for that sort of answer.
for a -=- yours is a broad-enveloping guestion which
doesn't call for "Yes, I can," or "No, I
It cails for == if he can

a broad answer.

ALDERSON REPORTING CC
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(Bench conference.)
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JUDGE WOLFE: I will sustain any objection,
or the Board on its own motion, will not allow the
question.

It's much too broad. You're going to have
to make your question more specific.

MR. SCOTT: Okay.

BY MR. SCOTT:

Q Gentlemen, after 15,000 megawatt days per
metric ton burn-up, would you expect that the internal
'ressure would be -- that the increase in internal
pressure would have been more or less than half of that
pressure increase that would be derived at 30,000 mega-
watt days per ton burn-up?

BY WITNESS WILLIAMS:

A I've already stated that I don't know what
individual points are.

o} That's not an answer to that guestion.

MR. COPEraAND: Yes, it is, Ycur Honor; and
I now object that the question has been asked and
answered.

JUDGE WOLFE: Yes?

MR. SCOTT: Th~- state of the record right now
is such that the Board -- the Judges or anyone else
could look at this and say, "Well, yes, he has answered

that he don't know specifically what the point is at any

ALDERSON REPORTING COMPANY, INC.
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place.”

But he would leave open the possibility that
it's clear that the pressure would be less at lesser
burn-up than it would be with more burn-up, when, in
fact, that point is not yet in the record.

And I'm trying to find out if he knows
that.

We've got a real problem here if it turns
out that the pressure goes up for a while with
burn-up and then actually decreases with burn-up.

JUDGE LINENBERGER: Well, the simple way to
get at that, Mr. Scott, is not to ask him for specific
points in between, which he has said that he does not
have information or, but to ask him whether or not the
pressure iacreases monotonically with temperatures or
is there any temperature regime with burn-up ... or is
there any regime in which the pressure reveIses
itself.

At least --

MR. SCOTT: 1hat's what I've tried to ask

hlm' but -

JUDGE LINENBERGFR: Well, but you were asking

about specific points, and he has said he doesn't know

the details of the curve.

Now, your concern is maybe he knows the overall

ALDERSON REPORTING COMPANY. INC.
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shape of the curve without knowing exact points.
So I think you ought to rephrase that
guestion.
JUDGE WOLFE: 1I'll sustain the objection.
BY MR. SCOTT:
Q Do you know the overall shape of the curve,
without knowing the individual points?
BY WITNESS WILLIAMS:
A The burnup increases =-- The pressure in-
creases monotonically with burnup.
Q What does "monotonically" mean?
BY WITNESS WILLIAMS:

A The higher the burnup, the higher the

pressure.
Q Okay.

What predominant -- if there are any that
you know cf -- that causes this monotonic ..ucrease to
abruptly =-- this rate to abruptly change anywhere
during the burnup times of a normal reactor?

BY WITNESS WILLIAMS:
A I'm not aware of any abrupt changes.
Q QCkay.

Do you know of any changes, abrupt or not?

BY WITNESS WILLIAMS:

A Yes. As I said, the burnup increases with

ALDERSON REPORTING COMPANY., INC.
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the pressure increases with exposure.
Qe No, no. I guess I didn't make it specific
enough. 7

Do you know of anv changes in the rate of
burnup? Obviously, we've got it established that it
increases over time.

But does this rate change any as a function
of time:

MR. COPELAND: The rate of burnup, Mr.
Scott?

MR. SCOTT: No, the rate of the pressure
increase.

MR. CCOPELAND: The witness i.as answered that
gquestion, Your Honor.

He has answered that it's monotonic.

MR. SCOTT: That doesn't answer the
gquestion. We're talking about the rates of this mono-
tonic.

MR. SOHINKI: Mr. Chairman, I have another
objection =--

(Bench conference.)

MR. SOHINKI: My objection is that once the
witness testified, as he has, that the rate of increase
is monotonic and has given us a worst case, I dcn't see

how it's productive to inquire any more about the range,

ALDERSON REPORTING COMPANY. INC.
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from low to hot.

(Bench conference.)

MR. SOHINKI: Sc the objection is: Irrelevant.|

This line of gquestioning is irrelevant.

MR. SCOTT: Well, not for impeachment pur-
poses.

(Further Bench conference.)

JUDGE LINENBERGER: Mr. Scott, when the wit-
ness says there is a monotonic relationship, that
means that the slope of the curve is either always
positive or always negative; it never reverses.

So that means that the curve can't go along
for a way and then take a dip and then start back up
again. It can't go along for a way and then go flac
for a while and start back up again.

If it's a monotonic function, the slope is
always positive or is always negative.

Well, maybe it's always zero. But we've
established that it's positive already.

So now I think you're asking, "Well, are
there places where the slope of the curve changes for
scme reason?”

Is that your guestion?

MR. SCOTT: Essentially, ves.

JUDGE LINENBERGER: Well, you can ask the

ALDERSON REFORTING COMPANY, INC.
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witness if he knows whether there are any reasoas ==
and I presume you're tying this to the duration of a
LOCA. 1Is that correct?

Are you tying this to the duration of a
plant operation =-- of normal plant operation?

MR. SCOTT: Both.

JUDGE LINENBERGER: Well, you've got to sepa-
rate them and take them one at a time. And then ask
the witness for each case if he knows whether there are
any occasions or any conditions that would cause
significant changes in the slope of this curve.

So I think you'll have to rephrase your
question and put it in that form and address normal
operation separately from the LOCA behavior.

JUDGE WOLFE: 1I'll sustain the objection,
but you may repanrase.

BY MR. SCOTT:
Q QCkay.

Considering only the issue of burnup before
any loss of coolant accident takes place, do you know
of any reason that this monotonic increase would change
sver the operating life of the 30,000 burnup?

BY WITNESS WILLIAMS:
A No.

0 Well, I'm confused now. We started out with

ALDERSON REPORTING COMPANY. INC.
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a very complex function, and now it's linearly in-
crzasing, which doesn't sound very complex.
BY WITNESS WILLIAMS:
A We didn't say "linearly increasing."”
Qo well, if the slope don't change, it's
linearly increasing.

MR. COPELAND: Is that a gquestion or an argu-
ment, Mr. Scott?

MR. SCOTT: That's a statement of fact that
no one can deny.

MR. C2PELAND: Well, Mr. Scott, I suggest
you pose a question to the witness =-

JUDGE WOLFE: If you want something to be
ultimately fcund by the Board, it has co be on some-
thing more than your statement. If you wish to confirm
what you believe to be a fact, you have to establish
it on the record through sworn testimony or through
admitted documentation.

MR. SCOTT: I don't mind if you strike
it. It doesn't -~

JUDGE WOLFE: 1Is there a motion to strike?

MR. SOHINKI: I made a motion to strike.

JUDGE WOLFE: Granted.

BY MR. SCOTT:

Qe Do you remember the guestion?

ALDERSON REPORTING COMPANY. INC.
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MR. COPEFLAND: No, there wasn't a guestion.
MR. SCOTT: Yes, there was --
JUDGE WOLFE: Well, restate it.

BY MR. SCOTT:

Qe Why =-- Where was this complexity? That's
what I asked.

If it's a linearly increasing rate, where's
the complexity?
BY WITNESS WILLIAMS:

A I didn't say it was a linearly increasing
rate.

Q And that's when I asked you how is it that
the scope does not change if it's linearly increasing?
BY WITNESS WILLIAMS:

A We didn't say the slope didn't change.

What we said was the slope didn't change from positive
to negative. It could become mnre or less positive.

Q That's not the way I heard the last several
minutes' discussion.

JUDGE CHEATUM: You weren't listening,
Mr. Scott.

MR. COPELAND: That's exactly right.

JUDGE LINENBERGER: Maybe there's some con-
fusion in your mind about the meaning of the word

"monotonic."”

ALDERSON REPORTING COMPANY, INC.
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All that mea:ns is the slope doesn't change
sign, but, for instance, 1 Y egual Ex is a monotonically
increasing function. And the :lope is never constant,
and it's not a linear relationship.

So I didn't mean that term to mislead you
there.

MR. SCOTT: No, it didn't. I asked another
Juzastion.

I asked if he had any reason to believe
that this rate of increase would change any over the
operating life; and he said no.

Now, that directly means that it's linear.
Did you want to == Have I mischaracterized your
statement? Do you want to change it?

WITNESS WILLIAMS: I don't think that was
the guestion.
BY MR. SCOTT:

Q What guestion did you answer?

MR. COPELAND: 1I'm going to object, Your
Honor. It's in the record. Let's move on to something
else.

(Bench conference.)

MR. COPELAND: I don't know why we have to

waste time educating Mr. Scott about the fundamentals

of this business. You know, he clearly can't understand

ALDERSON REPORTING COMPANY, INC.
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anything that's going on here.

All we're doing is wasting everybody's time
explaining terms that he ought *o know about, if he's
going to cross-examine witnesses in this highly techni-
cal area.

MR. SCOTT: Mr. Chairman, I'm trying to see
if this witness knows what he's talking about.

MR. COPELAND: That's the most incredible =--

JUDGE WOLFE: What he has testified to is a
matter of record. So, that being so, just proceed with
your guestioning.

MR. SCOTT: Fine.

It may when we're through ... what he has

got in the record is not worth much.

MR. COPELAND: Well, it's for sure your cross-

examination isn't worth much.

MR. DOHERTY: Counsel =--

JUDGE WOLFE: All right. Just a moment, hold

it.

I'm not having these sorts of arguments
between counsel. Stop it, and let's proceed with the
gquestioning.

ALDERSON REPORTING COMPANY. INC.
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BY MR. SCOTT:

2 Okay, gentlemen, at what points, if any, duringc

this burnup, do you know of any changes in the rate of
the pressure buildup?

MR. COPELAND: Asked-and-answered.

MR. SCOTT: He's not answered that.
He can't say that there's changes where it changes slow,
from different amounts and claim that it is =-- I mean,
that he does. t know the general path.

(Bench Conference.)

JUDGE WOLFE: It is the Board's opinion
that the guestion has been put and responded to.

However, in an effort to clarify what's
troubling you, without wasting too much more time,
we'll overrule the objection.

Answer, blease.

WITNESS WILLIAMS: The general trend with
buraup is increase in pressure.
BY MR, SCOTT:

Q We've =--
BY WITNESS WILLIAMS:
A I've already stated that I don't know of

any abrupt changes in the sloge.

Q Do you know of any chances, abrupt or not?

I'm asking if you know of as cpposed to =--

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A This presupposes my knowledae of individual
points along on the burnup path which I have already
stated I don't know.

Qe No.

I'm talking about only cof the general shape
of the curve.
BY WITNESS WILLLIAMS:

A I have already stated that the general
trend is increasing pressure with burnup.

Q Well, I will let you off the hock in the
interest of time.

MR. COPELAND: I ask that that comment be
stricken from the record.

JUDGE WOLFE: It is stricken.

Dor't comment on testimony or evidence.
This is a waste of time and we're not persuaded
by your comments.

So, step it.

All right, proceed.

2 Okay.

During this TOCA accident, I take it *hat

r

you have modeled this con a computer and seen charts of

temperature and pressure versus time?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A We modeled it both on a computer and performed
experiments.

Q And, you have seen, in both of those cases,
the results of that experiments and computer simulation.

Is that correct?
BY WITNESS WILLIAMS:

A Yes.

Q Describe for us, at first in a general way,
the path of the clad temperatures during this LOCA
accident analysis.

BY WITNESS WILLIAMS:

A The éladding temperature.starts off at the
normal cladding temperature, which is in the range of
6§30 Fahrenheit, and increases at roughly 5 degrees F.
per second until either rupture of the cladding or the
point that the temperature transient is turned around by
cold respray and reflood.

Q And, what temperature -- Oh. I guess vou've
already answered that, between 1600 and 2200 degrees.
Is that the turn around point?

BY WITNESS WILLIAMS:

A Yes, that's correct.
Q Okay.
That's a gocd answer. That's the kind I'm

ALDERSON REPORTING COMPANY., INC,
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looking for.
MR. COPELAND: I ask that that comment be
stricken from the record.
JUDGE WOLFE: It is stricken. And, I have
asked you not to comment, Mr. Scott.
Don't do it again.
MR. SCOTT: Okay.
BY UMR. SCOTT:
Qe Now, what is that same path through the
averaga temperature of the water in the core?
During the same period of time, the csame
accident?
BY WITNESS WILLIAMS:
A I don't think I understand your question.
Q The water inside the core at any time has
got an average temperature.
Is that correct?

BY WITNESS WILLIAMS:

A The water goes to steam in the reactor because

by definition: The loss of coolant accident, you lose
the coolant.

Q Is it not true that there's also water in the
reactor?
BY WITNESS WILLIAMS:

A There will be some water in the bottom of the

ALDERSON REPORTING COMPANY, INC.
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reactor.
Yes.
Q Ckay.
I am asking you what is the temperature of
that water?
BY WITNESS WILLIAMS:
A I don't know.
& Okay.
Is the temperature of the water higher or
lower than that cf the cladding?
BY WITNESS WILLIAMS:
A Lower.
Q Is the temperature of the claading higher or
lower than that of the gas inside the gap?

BY WITNESS WILLIAMS:

A We assume that the gas inside the gap i. the
same temperature as the peak axial leocation in the
cladding.

1] Okay.

Then, can vou answer the guestion as what it really
is instead of what you have assumed?
BY WITNESS WILLIAMS:
A I think that is a good assumption.
Q Okay.

What is the temperature of the fuel?

ALDERSON REPORTING COMPANY, INC.
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Is i+t higher or lower than that of the air
gap?

BY WITNESS WILLIAMS:

A The temperature of the fuel decreases
throughout the transient.

2 (Pause.)

Okay.

So, it decreases.

But, I still want to know: During the period
of time that the cladding temperature is rising between
650 degrees F. and roughly 2000 degrees F., whether or
not the fuel is at a higher or lower temperature than
the cladéinq?

BY WITNESS HOLTZCLAW:

A During the loss of coolant accident, the
course of the event is you are losing coolant on the
outside of the cladding.

The fuel internal stored energy is being

|redistributed sc that, initially, the fuel temperature is

higher.

mhe heat, then, is lost to the cladding, raising

the cladding temperature until they are in equilibrium.

L)

Q Is that another way of saying that fuel is

always a higher temperature than the cladding?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS HOLTZCLAW:

A No.

It is just as I stated it. Where it starts
out higher and then they go into equilibrium.

Q What condition in that scenario would allow
the cladding to be at a higher temperature than the
fuel?

MR. COPELAND: He just testified that it was
not.

He testified that they were at eguilibrium.

MR. SCOTT: That was at the end that there
was an eguilibrium. Not at the whole course of the
transient analysis.

(Bench Conference.)

JUDGE LINENBERGER: Mr. Scott, I'm sorry, but
your guestions indicate that you are not listening or
thinking about the answers you're hearing.

Now, this is causing us all a great problem,
a great expense, time and money.

Concentrate on what the answers are that you
are getting, and use that information in your next
gquestion.

You seem to be ignoring what you're hearing.

Please, Mr. Scott. Sharpen up.

JUDGE WOLFE: Sustain the objection.

ALDERSON REPORTING COM: ANY. INC.
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BY MR. SCOTT:

Qe Well, if the fuel temperature is initially
higher than tiile Jap temperature or the cladding
temperature.

Is that not correct?
BY WITNESS wILLIAIS:

A That is correct.

Q Okay.

What is this fuel temperature, initially?
3Y WITNESS WILLIAMS:

A It has a radial distribution. It depends on
what power t'> fuel is operating.

o If it wasn't alrealy clear, we're talking
about the loss of coclant accident analysis that you
have done for Allens Creek.

Let's just give that as the given so I don't
have to keep repeating it.

Now, in doing that, you have no doubt assumed
cértain things; but with those assumptions what was the

initial averaze fuel temperature?

Realizing it differs betw2en the center and the

edges.
8Y WITNESS WILLIAMS:

A I+ does differ between the center and the

edges.

ALDERSON REPORTING COMPANY. INC.



JO0 TTH STREET, SW. | REPORTERS BULDING, WASHINGTON, D.C. 20024 (202) 554 25456

10

"

12

13
14

15

16

17

8

»~

 ® 8 B

T omg

Q Sure.
BY WITNESS WILLIAMS:

A it is roughly 3000 at the center; and
approximately 1700 at the surface.

2 Oka.

Is that centigrade or Fahrenheit?

BY WITNESS WILLIAMS:

A Fahrenheit.

Qe Ckay.

Now, initially the cladding was at 650 degrees

Fahrenheit. 1Is that righ%?
BY WITNESS WILLIAMS:
A, It's probably a little lower.
It is probably in the region of 600.
Q Okay.

Now, is the heat that has been turned off at
the fuel and stavts escaping through the fuel and through
the gap to the ciadding to the steam and water outside,
is it not “rue thzt the fuvel temperature drops during
that period of time?

BY WITNESS WILLIAMS:

A Yes.

Q Is it not true that the cladding temperature,
at least in general, will keep increasing during that

period of time?

ALDERSQCHM REPORTING COMPANY. INC.
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BY WITNESS «# I(LLIAMS:
A It will increase to a limit.
Q Right.

Now, is there any point during this time caat
the fuel temperature would be lower than the cladding
temperature?

BY WITNESS WILLIAMS:
A I think you'll be breaking the second law
of thermodynamics if you can do that.
2 Okay.
That's the oc.ly point I'm trying to make.

MR. COPELAND: It has been made, and I

objected tc that same guestion five minutes ago; and I'm

going to move to terminate this cross-examination if this
continues.

We're really wasting time this morning.

MR. SCOTT: Mr. Chairman, we're ready to make
a point now.
BY MR. SCOTT:

Q Why did you assume that the gap temperature

would be the same as the cladding temperature?
BY WITNESS WILLIAMS:

A Can you restate that guestion?

Q Wwhy in your analysis have you assumed that the

gap temperature ==

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: Your Honor, we're having a

problem with the consulting without it being on the record.

I don't mind the consulting, but I'd just

iike for it all to be in the record.

But ==

The gquestion is why did you use the gap

temperature to be the same as th2 cladding temperature?

what is in

WITNESS WILLIAMS: I don't believe that is

the testimony.

BY MR. SCOTT:

P

BY WITNESS
A
-

8Y WITNESS
A
Q

BY WITNESS

A

Oh. You disagree with that?
WILLIAMS:

It's the cladding gas temperature.
What's the cladding gas =--
WILLIAMS:

Or the temperature =--

Go ahead and explain.

HOLTZCLAW:

We testified earlier under the conditions

peak clad temperature during the LCCA, your guestion

was: wWhat

And, under

would we assume was the gas temperacture?

those conditions, that is at the peak

axial plane where we're at a maximum possible value of

2200 degrees Fahrenheit, it was under those conditions

ALDERSON REPORTING COMPANY. INC.
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that the gas temperature was assumed the same as the

cladding temperature. Not for the conditions prior to the

onset of the LOCA, which we have been answering gquestions
on lately.

e Okay.

The time frame I am concerned about is
in between those two point=. The gap gases had a certain
tamperature. And, what was that temperature assumed to
be?
BY WITNESS WILLIAMS:

A We don't know the trajectory of the gas
temperature. We worst case everything in the analysis
which is what we've just stated.

But, we have an idea of the gas temperature,
but we don't use it in the analysis.

Q2 Does not the analysis during the =-- During
the analysis, at all times, is there not some gas gap
temperature shown up in the program?

JUDGE WOLFE: Now, at this point gentlemen,
Mr. Scott has asked the Board to rule. I thought we had
already ruled that you may consult, in response to a
question by the cross-examiner as to which one should
respond to the gquestion. Beyond that you may not confer.

At Mr. Scott's reguest, however, if you do confer on an

answer, it shnuld be on the record. So, with that in mind

ALDERSON REPORTING COMPANY, INC.
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let's heed that ruling.

All right, Mr. Scott.

WITNESS WILLIAMS: Mr. Holtzclaw will take it.

WITNESS HOLTZCLAW: Dr. Williams and T care
prepared to talk about one specific aspect of the loss
of coolant accident analysis.

There are others who are more expert in
tracking the trajectory of the accident who could give
you details »f those conditions.

We are primarily concerned with the clad
heat-up at the end of the loss of coolant accident and
that is what we're prepared to discuss.

We dc have models and analyses which do
track that g2s temperature, but we're unprepared to
give you details of what those results might be.

BY MR. SCOTT:
o Did either one of you all run these analyses?

MR. COPELAND: Which analyses, Mr. Scott?

MR. SCOT": The lcsss of the coolant acciden®
analyses that calculated the rupture pressure and the
clad temperature.

MR. COPELAND: Under worst case conditions?

MR. SCOTT: Yes.

WITNESS HOLTZCLAW: We did not, perscnally,

run these analyses.

ALDERSON REPORTING COMPANY, INC.
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BY MR. SCOTT:

2 Oh. Who did?
BY WITNESS HOLTZCLAW:

A The in our company responsible for runnin
the core heat-up code.

Q Is that the group you work in?
BY WITNESS HOLTZCLAW:

A No, sir.

JUDGE WOLFE: Excuse me, Mr. Scott, for a

moment.

My fellow members advised me that you

of Mr. Scott.
I had only understood you to say that you

would move to terminate. So, that's why I didn't act.
MR. COPELAND: That's correct, Your Honor.
JUDGE WOLFE: All right.

BY MR. SCOTT:

Okay.

"o

Wwhat was the isterface between vou fellows and
the people who actually d4id this work? How did you get
prepared to come here and give this testimony?

BY WITNESS WILLIAMS:
A We are testifying == or should be testifying

on the cladding swelling and rupture.

ALDERSON REPORTING COMPANY, INC.

gl
|
|
|

|
!

have outstanding a motion to terminate the cross-examination



]
[

ed

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20601 (202) 554 23456

10

1

12

13

14

15

17
18
19
20

21

23

Q Have you not said that you all didn't do
the analysis that determines the rupture pressures and
clad temperatures?

BY WITNESS WILLIAMS:

A We interface with the group that does that.

We provide them with inputs. They provide us with inputs.

Q That's what I wanted to know.
What is you-all's relationship? What do
you all supply them and what do they supply you with?
How often do you meet?
BY WITNESS HOLTZCLAW:
A Which question do you want us to answer?
Q Take your choice.
MR. COPELAND: Objection, Mr. Chairman.
That's a compound questicon and that's clearly
not proper. Let's take =--
JUDGE WOLFE: Sustained.
MR. COPELAND: -~ the guestions one at a
time.
MR. SCOTT: Okay.
BY MR. SCOTT:
Q First, what infcrmaticn do you supply the --
what's the name cf this other grcup?
BY WITNESS HOLTZCLAW:

A The EECS Engineering Group.

ALDERSON REPORTING COMPANY., INC.
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Q What group do you work with?
BY WITNESS WILLIAMS:

A Fuel Rod Thermal and Mechanical Analysis.

e Now, what information =~ For the Allens
Creek analysis, what information do you all feed them?

BY WITNESS HOLTZCLAW:

A We feed them outputs from the GEGAP code,
which include the parameters that initialize the conditions
ia the fuel rod prior to the onset of the LOCA, including
such things as the initial fuel and cladding temperatures,
stored energy and the internal pressure of the rod.

v Okay.

BY WITNESS, WILLIAMS:

A We also provide them with correlations of
perforation hoop stress versus temperature, and circumferential
strain versus temperature.

Q I understand how you can give them the strain
versus tempera ure. That's just a function of the metallurgy,
is it not?

BY WITNESS WILLIAMS:

A, No, it's a complex interaction again from
tests, from -- The data is obtained from simulated
LOCA tests.
Qe Okay. So after you've given them this information,

do they then do the -- what I call the transit analysis,

ALDERSON REPORTING COMPANY, INC.
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the loss of coclant analysis, up until the rupture time:;
is that correct?
BY WITNESS WILLIAMS:
A That is correct.
Q And then they send you all back what?
BY WITNESS WILLIAMS:

A They document these results, which are typically
peak clad temperature and maximum coxidation, which show
our compliance with Appendix X.

Q Are they the experts on the metallurgy, the
oxidation, or is that your group?

BY WITNESS WILLIAMS:

A We have shared respons;bilities.

Q What pressure can these Allens Creek fuel
rods take before they start -- before they exceed an
elastic limit?

MR. COPELAND: That's been asked and answered
in response to cross-examination by Mr. Doherty last
night.

MR, SCOTT: I don't remember hearing any specific
numbers.

MR. COPELAND: At page 1l cf the testimony
there is a discussion of the yield strength of the clad,
and there was a lengthy discussion about that line of

testimony last night.

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: Yes, but nowhere under that did
there come an answer as to the pressure that causes :he
tensile strength to be 2xceeded.

JUDGE WOLFE: Well, to save time, overruled.

Can you answer it, please.

WITNESS WILLIAMS: It's when the plastic
deformation begins?

BY MR. SCOTT:
Q Yes.

BY WITNESS WILLIAMS:

A Approximately 200 degrees below the rupture
temperature.
Q Do you all have any data that indicates the

degree of rupture versus the differential pressure?
BY WITNESS WILLIAMS:

A what do you mean by degree of rupture?

Q Little pinhole rupture versus blowing the
cladding into a million pieces?

BY WITNESS WILLIAMS:

A I'm not sure I follow you.

Q Well, the rupture pressure, is it not, is
tne pressure where a hole of some sort is put into the
cladding?

BY WITNESS WILLIAMS:

A, It's typically in the form of a small cladding

ALDERSON REPORTING COMPANY, INC.
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split.

Q Okay. Now, if the pressure in the cladding
at the time of the split was larger, would not the split
be larger?

BY WITNESS WILLIAMS:

A Again, it devends on oxidation.

Q Okay. Everything else being equal, oxication
being equal in each case, would more pressure cause more
of a rupture?

BY WITNESS WILLIAMS:

A It will probably cause larger ballooning.

Q Ballooning is not rupture, though, is it?
BY WITNESS WILLIAMS:

A No.

Q I'm asking about rupture. ’

BY WITNESS WILLJT AMS:

A I do not know.

Q Have you seen any data or do you know of any
information that would, essentially, plot the degree cof
rupture versus the differential pressure at the time of rupture?
BY WITNESS WILLIAMS:

A Again, what do you mean by "degree of rupture"?

Q Big versus little.

BY WITNESS WILLIAMS:

A re you t.iking about strain?

ALDERSON REPORTING COMPANY, INC.
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Q No, I'm talking about the size of the hole.
BY WITNESS WILLIAMS:

A No, I don't know of any.

Q Okay. Do you have any data to indicate the
loss of fuel versus the -- loss of fuel from the fuel
rod, say as 2 percentage loss of the total fuel contained
therein, versus the temperature of the cladding at rupture?
LY WITNESS WILLIAMS:

A No.

Q Versus the temperature of the fuel at rupture?
BY WITNESS WILLIAMS:

A Can you repeat the que:tion?

Q Do you have any inforr .ion that indicates
the -- describes the relationship between the degree
of rupture and the temperature of the fuel at rupture?

BY WITNESS WILLIAMS:

A No.

Q Do you have any infcrmation concerning the
amount of fuel loss as a function of either the fuel
temperature or the gap temperature or the cladding temperature
at rupture?

BY WITNESS WILLIAMS:
A No.
s} With that kind of answer, w~hat's to prevent

the tiniest pinhole causing all the fuel to leak out

ALDERSON REPORTING COMPANY, INC.
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into the coolant?
BY WITNESS WILLIAMS:

A It would be extremely difficult to get pellets
through a small pinhole.

Q2 If they are melted, they are not a pellet
anymore, are they?
BY WITNESS WILLIAMS:

A I don't think we said anything about molten
fuel in the LOCA.

Q Nor non-molten.

MR. COPELAND: The non-molten was just answered.
He just explained that the pellets don't go out through
a pinhole.

MR. SCOTT: But we don't know if we have
pellets or not right now. The record just don't show
that.

MR. COPELAND: The witness just answered
that, Your Honor.

MR. SCOTT: I asked if he had any idea as
to the amount of fuel loss versus temperature, pressure --
you know, and the answer I heard was, "We have no information."

MR. COPELAND: You asked him if there was
a known relationship, Mr. Scott. That was your series
of qQuestions.

MR. SCOTT: Well, the answer should have

ALDERSON REPORTING COMPANY, INC.
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been, "Yes, when there's a rupture, fuel escapes."”
JUDGE LINENBERGER: Mr. Scott, either if
you are testifying or if you are anticipating what answer
you want to hear, you have got to lay some foundation.
There has not been any accident profiles
that we have discussed so far in this testimony that
indicate even approaching the melting temperature of
the fuel pellets; nor have you laid a foundation for
there being any mechanism for the shattering of pellets,
such that fragments from them might blow out through

a rupture hole.

4 A4

So your questions don't form a logical framework

of approach to the problem that even permits the witnesses
to come close to giving you the answers to things you're
locking for.

MR. SCOTT: Your Honor, I'm trying to do
that by asking the witness a general question sco that
he can do that, and the answer I keep getting is, "I
don't know."

So then we've got the possibility of he really
doesn't know or maybe he just =-

JUDGE LINENBERGER: Mr. Scott, again yocu
are exhibiting a reluctance or an inability to listen,
to listen to the Board, to listen to the witnesses, to

fold in what you've heard and be guided by it.

ALDERSON REPORTING COMPANY, INC.
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Now, that's your choice, but just don't come
back and argue with us.

MR. SCOTT: Okay.

BY MR. SCOTT:

Q What test do you all know of that indicates
the impacts of the rupture of a particular fuel rod upor.
neighboring fuel rods?

MR. COPELAND: Asked and answered.

JUDGE WOLFE: Sustained.

BY MR. SCOTT:

Qe What pressure from a fuel rod is necessary
to cause any deformation of a neiyhboring fuel rod?

MR. COPELAND: Asked and answered.

The witness has explained, Your Honor, that
the tests show, and to the best of his knowledge, the
failure of one fuel rod dces not affect the failure of
another fuel rod.

JUDGE LINENBERGER: Mr. Copeland, the witnesses
said there would be no propagation of failures, but offhand,
L don't think this completely rules out distortli~n of
one fuel rod resulting in distortion of another, if by
failure you mean cladding rupture.

So distorticn short of rupture of one rod
causing distortion of another might be a peossibility.

JUDGE WOLPE: ALl right.

ALDERSCN REPORTING COMPANY, INC.
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JUDGE LINENBERGER: I would think that I
want to hear the answer.

JUDGE WOLFE: Overruled.

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A I don't know.

- ﬂnﬂ..,

But, I do know with the sort of internal

pressures that you'd expect at Allens Creek,

the

perforation of one rod would not cause to be a downage of

the other fuel in the assembly.

JUDGE LINENBERGER:

What about the bowing

of one rod becoming so extreme as to push another rod

out of alignment.

Is that a conceivable mechanism?

WITNESS WILLIAMS:
Yes.
JUDGE LINENBERGER:
WITNESS WILLIAMS:
JUDGE LINENBERGER:
Thank you.
BY MR. SCOTT:

Q Are the fuel rods =--
held by some mechanism somewhere
to keep them separated from each
is at least at their top =- near

rods.

Are there separators between the

That may be conceivable.

I mean,

Okay.

under =

Under local conditions.

They are, obviously,

along their length

other.

the

top

I assume that

of

the

fuel

fuel

rods at various lengths up and down the fuel rods?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A Yes.

Q About how far apart are those separators?
BY WITNESS WILLIAMS:

A Approximately 20 inches.

Qe Okay.

If you get a differential pressure of 230
pounds per square inch at rupture, how much force is
going to be put against the fuel rods in the direction
opposite the escaping fission gases?

MR. COPELAND: I'm going to object to that
gquesticn, Your Honor.

I don't believe that scenario is in
emc” 1passed within Section l(b) of Appendix K.

JUDGE WOLFE: You don't know?

MR. COPELAND: I say, I believe it is.

It's talking =- As I read Section 1l(b) it is talking
about fuel swelling on an individual pin, zad it is not
requiring any sort of interrelation -- demonstration of
any relationship on other pins.

JUDGE LINENBERGER: From a purely mechanistic
point of view, I would have to say that it is not
completely clear that this -- a jet force reacticn here Irom
a break couldn't cause a pin to bow in amongst other

pins, neighboring pins and, perhaps, upset the ability

ALDERSON REPORTING COMPANY, INC.
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to maintain cooling. And, that is a requirement of
Appendix case. So, I don't know about the feasibility of
this mechanism, I just say I can postulate something like
this, so, I would think the witness should be allowed t»9
respond to that gquestion.

JUOGE WOLFE: Overruled.

WITNESS WILLIAMS: I don't know what the
actual force would be. However, coming back to our test
results, we have, again, run full scale bundles under
typical LOCA conditions on the affect of any perforations
in the rods do not degrade the coolability of that
bundle.

BY MR. SCOTT: .

Q Have these éxperiments been done with
multiple bundles?
BY WITNESS WILLIAMS:

A No.

They have been carried out with single
bundles.

Q Okay.

Well, without calculating the total force,
exerted against these fuel rods that have ruptures with
escaping gases that are under 230 pounds per square inch
pressure: What would be the pressure against those

<= +hat fuel rod?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:
A I don't know.
Qe Do you know of any reason that it wouldn't

be the same equal-opposice reaction that escapning steam

is causing?
BY WITNESS WILLIAMS:
A That would probably be correct.

Q What is the diameter of these fuel rods?

BY WITNESS WILLIAMS:
A .483 inches.
Q (Pause.)

And, if you round that off to half an inch,

|
|

and you had twenty inches between separations, wouldn't thera

be a cross-sectional area of the cladding of approximately |

-= or of the fuel rod of approximately ten square ipches?
BY WITNESS WILLIAMS:

A I'm afraid you've lost me 2gain.

Q Well, you've got this rod hanging down here
and it is c.c-half inch in diameter and it's twenty inches
between supports.

Wouldn't there be cross~-sectional area of
one-half times twenty =-- or ten square inches?

Yes or no.
BY WITNESS HOLTZCLAW:

A That is not a cross-sectional areas.

ALDERSON REPORTING COMPANY. INC.
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I don't know what area you're referring to

there.

Qe The area that you see from your point of vision

of this cylinder?

MR. SOHINKI: I object, Mr. Chairman. Th:- .'s
not going to appear on the record.

We won't be able to tell from the record
what Mr. Scott is talking about.

JUDGE WOLFE: “Verbalize the imagery.

BY MR. SCOTT:
2 The area of the plane that is the sum of
all diameter perpendicular to the viewers view?
BY WITNESS WILLIAMS:
A For the purpos2 of the scenario, we'll agree
with you that it is approximately ten square inches.
Q Okay.

So, .f pressure was escaping at 230 pounds per
square inch, why wouldn't you have 2,300 pounds of
pressure against this --

(Laughter.)

BY WITNESS WILLIAMS:
A I think you've done your calculations
incorrectly, Mr. Scott.

It would be 23 pounds.

2 Ten square inches?

ALDERSON REPORTING COMPANY. INC.
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BY WITNESS WILLIAMS:

A Ten sguare inches.

0 230 pounds per sgquare inch?
BY WITNESS WILLIAMS:

A It is not 230 pounds per square inch
distributed over that. I don't see how you can get from
-= you can magnify your force by a factor of ten.

Q Well, let's back up.

Inside this cladding, was not the force
uniformly 230 pounds per square inch?
BY WITNESS WILLIAMS:
A Yes.
Q Okay.
Was there not ten square inches?

BY WITNESS WILLIAMS:

A Yes.
Q Qkay.
(Pause.)

What is the MPA? I know it is megapasquills?
What is that in terms of pounds per square inch? |
BY WITNESS WILLIAMS:
A It is approximately ten bar, . which
145 PSI.
JUDGE LINENBERGER: Did you say one

megapasquill is approximately barz

ALDERSON REPORTING COMPANY, INC.
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WITNESS WILLIAMS: Yes.

JUDGE LINENBERGER: Do you know precisely
what it is?

WITNESS WILLIAMS: Not off-hand. No.

JUDGE LINENESER: It is not exactly one bar?

WITNESS WILLIAMS: No.

It is 101225, in that range.
BY MR. SCOTT:

Y Okay.

What is the melting temperature of UO=-2

and, for that purpcse, we'll assume atmospheric pressure?

BY WITNESS WILLIAMS:

A I think we answered that guestion yesterday.
Q What is it?
JUDGE WOLFE: Doctor, when a gquestion is
put to you, answer it. If your Counsel objects, then
I'll rule on it. But, until there is an objection,

answer all gquestions.
WITNESS WILLIAMS: 5,080 degrees Fahrenheit
for fresh fuel.
BY MR. SCOTT:
Q Okavy.
And, what does the unirradiated cladding

melt temperature?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A Approximately 1830 degrees C.
2 Did you not give uranium oxide melting

temperature in Fahrenheit?

BY WITNESS WILLIAMS:

A I did.

Q Well, what would it == cladding melt

temperature be in Fahrenheit?

BY WITNESS WILLIAMS:

A 3325, approximately.

o} Okay.

What's zirconium oxides'

BY WITNESS WILLIAMS:

A I'm not sure of the specific melting
temperature of zirconium oxide.

Q Do you have an approximation?

BY WITNESS WILLIAMS:

A I don't know.

o Do you know whether or not it

or lower than the =

BY WITNESS WILLIAMS:

A I believe it is higher,

Q Okay.

Do you know the differences between alpha and

beta phases of zirconium dioxide?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:
A I know it of zirconium.
I don't know it of zirconium dioxide.
2 Ckay.
How about zircoloy, the alloy?
Do you know what the melting temperature
of that is?
3Y WITNESS WILLIAMS:
A As I have just said, it is roughly 3,000
degrees Fahrenheit.
Q In other wevds, that is cladding temperature?
BY W. TNESS WILLIAMS:
A Yes.
Q Okay.
JUDGE LIMENBERGER: Wanich alloy is that,
Mr. Scott.
MR. SCOTT: I always mispronounce it, but
I think it is zircoloy.
JUDGE LINENBERGZIR: Zircoloy. Qkay.
Thanks.
8Y MR. SCOTT:
Q Is there a difference in thore .2lting
temperatures between zircoloy=-4 and zircoloy=-2?
3Y WITNESS WILLIAMS:

A I'm not sure.

ALDERSON REPORTING COMPANY. INC.
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o Which one does 2llens Creek propose to use?
BY WITNESS WILLIAMS:

A I believe it is Zir-2.

e Okay.

How much can the cladding ¢f Allens Creek
fuel rod be deformed regularly, and not, you know, exceed
any plastic limit? In other words, it would spring back
to its original position?

BY WITNESS WILLIAMS:
A I don't know.
Q Do you know approximately?
BY WITNESS WILLIAMS:
A No.
Q Does the other gentlemen know?
BY WITNESS HOLTZCLAW:
A Mo. I don't know that number off-hand.
e (Pause.)

Do you understand a mechanism that would =-
Well, let's see here.

Okay. Well, in Contention 3% we are talking
about rupture of cladding.

JUDGE LINENBERGER: And, keep in mind, Mr.
Scott, Contention 39, we are first and foremost talking

about the ability to meet the reguirement of Appendix K.

ALDER=7ZIy REPORTING COMPANY, INC.
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MR. SCOTT:
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19494

As you gentlemen understand it, would it be

possible for it to be necessary to limit the burnup times

of fuel in order to limit t.ue amount of rupture pressure

that could occur?

BY

We

to

BY

BY

is

WITNESS

A

Is that in the realm of possibility?
WILLIAMS:

For a design such as Allens Creek, no.

have adegquate lodging, a more than adequate lodging

the Appendix K limits.

e

WITNESS
A
Q
WITNESS

A

hoop=-st

!
|
|
|
|
|
|
|
|

|
!
|
|

Do we have any experimental data to show that?

WILLIAMS:
Yes.
And, what is that?
WILLIAMS:
The data that I have already explained,

ress versus perforation temperature,and

circumferential strain wversus temperature.

BY

Q

WITNESS

A

Okay.
But, I'm talking about versus burnup.

WILLIAMS:

which

We had a long discussion earlier this morning

about pressure depend~nce of burnup.

ALODERSON REPORTING COMPANY. INC.
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BY WITNESS WILLIAMS:

A The mid-1970's.

Q Has there been a number of experimental data
on this issue since the mid-1970's?
BY WITNESS WILLIAMS:

A Yes.

And, they all display the consarvatisms that

I have documented in NEDO 2566.

Q Is there any plan to revise that to lower
any limits?
BY WITNESS WILLIAMS:

A There is a current ongoing program which
is taking advantage of certain conservatisms that are
contained in NEDO 20566. g

Q You said a certain ongoing program?

BY WITNESS WILLIAMS:

A We are constantly devising our models.
Q Okay.
We're?

BY WITNESS WILLIAMS:
A General Electric.
Q Have any revisions been approved iy the

Nuclear Regulatory Commission?

MR. COPELAND: I'm going to object to the

gquestion, Your Honor. It is irrelevant.

ALDERSON REPORTING COMFPANY, INC.
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The gquestion is what is the model that has
been used for the Allens Creek fuel design, and --

MR. SCOTT: Well, it's relevant as to whether
they are using the latest model or not.

MR. COPELAND: The guestion is: Whether the
model they have demonctrates compliance. And, the
witness' testimony is that it does.

MR. SCOTT: It would still be relevant to know
if they are using the latest model. That's approved.

MR. COPELAND: That is approved by the NRC?

MR. SCOTT: Yes.

MR. COPELAND: I'm sorry.

I'll withdraw my objection.

WITNESS WILLTAMS: The models are currently
under review. So, we did use the currently approved
model for Allens Creek.

BY MR. SCOTT:
Q You mean, the latest, one and only, currently
approved model?

Is that what you're saying?

BY WITNESS HCLTZCLAW:
A In all of our analyses, we used the approved
version of the model.

Kowever, even -- We used the approved version

of the model for safety analysis calculations that are

ALDERSCON REPORTING COMPANY, INC.
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utilized in support of the plant docket.

This doesn't limit us from continually
updating the models and submitting them to the NRC for
consideration; but the only ones we use in the analyses
are the approved versions.

Q Okay.

I'm sure I am beating a dead horse here; but
you're telling me that this is the only one that is
currently now approved as oppocsed to two or three approved
models?

BY WITNESS WILLIAMS:
A No.
What we said was that we have two or three
updated versions that are currently under review.
Q I''m talking about approved.
BY WITNESS WILLIAMS:
A Tr.ere is one approved nodel.
Q And, that is this one: NEDO 20566.
BY WITNESS WILLIAMS:
A Yes.
Q Ckay.
JUDGE WOLFE: We'll have a recess until 11:00.

(Whereupon, a brief recess was taken.)

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: All right, Mr. Scott.

BY MR. SCOTT:

Qe At Page 12 of your testimony on Contention
39, you mention fuel rod internal pressure of the
uni ‘radiated fuel is three atmospheres. Why do you
add the two extra atmospheres pressure to those
things initially?
BY WITNESS WILLIAMS:

A We add it to increase the fuel conductance
across the gap.

Q Okay.

Have you done an analysis to determine whether

or not you gain or lose the internal pressu.e over
the period of a loss of coolant accident by doing
that? .

BY WITNESS WILLIAMS:

A Can you rephrase your gquestion?

Q Okay. I can imagine that if you got better
gap conductance, the heat from the fuel could escape
outside the cladding at a faster rate and, therefore,
the temperature inside the cladding would not rise as
fast; and that would help to keep the pressure inside
the cladding down.

On the other hand, you'wve got two extra

atmospheres =-- or some 30 pounds per sgquare inch of

ALDERSON REPORTING COMPANY. INC.
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pressure addced. It seems to me like at some point
there is a cross-over where you come out ahead as far
as internal pressu-e.

Have you done any work on that? Do you
understand what I'm talking about?
8Y WITNESS WILLIAMS:

A Yes.

Q What can you tell us about that?

BY WITNESS WILLIAMS:

A The beneficial effect of increasing pre-
pressurization far outweighs the additional two
atmospheres that are initially added to the rod.

Q Okay.

In that answer you said "beneficial effect,”
do you mean as to piressure; or are you also giving credit
=0 the beneficial effect of generatirg more steam with
less power output?

BY WITNESS WILLIAMS:

A We're talking purely about the fuel rod
heat transfer characteristigs.

Q Okay.

But I'm trying to talk about only the pres-
sure characteristics.

BY WITNESS WILLIAMS:

A Perhaps if I give you a brief explanation:

ALDERSON REPORTING COMPANY. INC.
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t three atmospheres, you increase the
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laading gap conductance, which decreases

the fuel tempeyrature, which, in turn, increases the

fission gas

of-life pre

effect.

2

apon the co

operating.

dent?
BY WITNESS

A

pressure at the end-of-life is less with three-atmosphere

fuel.

2
accidents?
BY WITNESS

A

anywhere in

release, which in turn decreases your end-

ssure.

You have what's called a thermal feedback

Yes, I can see that.

Your end-of-life calculation though

oled down reactor,

is based

after it has guit

How about during the loss of cooclant acci-

WILLIAMS:

I've already stated, Mr. Scott, that the

Was that life including some loss of coclant

WILLIAMS:

If you initiate a loss of coolant accident

1ife with three-atmosphere fuel as opposed

to one-atmosphere fuel, you have less initial starting

pressure.

-

Wwell, of course, now that wouldn't

ALDERSON REPORTING COMPANY, INC.
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three or four seconds into the operating life, would
it?
BY WITNESS WILLIAMS:

A Ne, it wouldn't.

Q Do you know how much time it takes to reach
that cross-over point?
BY WITNESS WILLIAMS:

A It's within five to ten thousand megawatt
days per ton.

Q Okay.

You've mentioned the gas that you've added
here to initially increase the internal rod pressure.
What is that? Xenon? Krypton? Which gas is that?
BY » TTNESS WILLIAMS:

A Where in the testimony are you referring
to?

Q I don't know.
BY WITNESS WILLIAMS:

A Then I can't answer your guestion.

(o Do you put more than one Kind of gas to
initially pressurize the rods?
BY WITNESS WILLIAMS:

A No, we just use helium.

Q Okay. That's what I'm wanting to know.

Wh~t '8 its thermal conductivity at cne

ALDERSON REPORTING COMPANY, INC.
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atmosp.aere?
BY WITNESS WILLIAMS:
A I don't know the absolute value.
Q Okay. What is it relative to air?

BY WITNESS WILLIAMS:

A It's better.
Q Do you know approximately how many times
better?

BY WITNESS WILLIAMS:

A No, I don't.

o Now, do you happen to know the relative
conductivity of helium at one atmosphere versus three
atmospheres?

BY WITNESS HOL%&CLAW:

A The thermal conductivity of helium is the
same at any pressure. We're putting more helium into
the gap, and that is what increases the gap con-
ductance ... through the pcsitive feedback loop
that Dr. Williams went through.

Q You're saying the thermal conductivity of

helium is not a function of the pressure of the

helium?

MR. COPELAND: That's what he said.

MR. SCOTT: Okay.

ALDERSON REPCRTING COMPANY. INC.
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BY MR. SCOTT:

Q Now, why do you put three atmospheres in
there if you get the same conductance with one?
BY WITNESS HOLTZCLAW:

A We just went through the positive feedback
loop that results in higher gap conductance throughout
the course of the fuel operating lifetime, which results
in lower end-of-life pressure.

Q I understand that.

In what way did that depend upon the numbers
of atmospheres of helium initially loaded?
BY WITNESS HOLTZCLAW:

A The helium thermal conductivity doesn't
change, but the gap conductance does change, recause of
the higher =-- because of the higher prepressurization
of helium at the beginning of life. You've got more
moles of helium in the gap.

Q Don't you have more moles in the gap if
you've got more pressure in the gap?

BY WITNESS HOLTZCLAW:

A I said if we had more moles in the gap, and
those moles then would be displacing -- those molecules
of helium would be displacing molecules of any other
gas.

o} Okay. I'm getting lost more and more.

ALDERSON REPORTING COMPANY. INC.
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Are you saying that it's really just mole-
cules of gas that we're using to increase heat transfer
across the gap, as cpposed to the characteristics of the
individual molecules used?

BY WITNESS HOLTZCLAW:

A We're using a higher number of molecules of
helium, so that when the gases become degraded ... when
fission gas is generated and released to the gap, the
numter of molecules of helium for a three-atmosphere
condition is greater than for a one-atmosphere con-
dition.

Wwith a higher thermal conductivity of helium,
you increase the gap conductance.

o} Would five atmospheres be better than three?
BY WITNESS WILLIAMS:

A There's a general tradeoff. You eventually
get to a higher pressure where it's not beneficial.

The exact threshold of that pressure depends
on several things. Five atmospheres may well be better
than three.

Q Okay.

If I've got me two little spheres of jas,
n1e of them has got helium at one atmosphere pressure,
and the other one has got xenon at one atmosphere

pressure, and I push all those molecules into ancther

-

ALDERSON REPORTING COMPANY, INC.
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sphere the same size as the first two, what's the
atmospheric pressure of th: twe together going to be?

BY WITNESS HOLTZCLAW:

A I'm sorry. We can't follow what you're
getting at there ... or what your guestion is.
Q Within a certain volume, if y~u have a certain

amount of one kind of gas and you mix it with the =-- a
certain volume at a certain pressure and you mix it
with this same volume at the same pressure of another
kind of gas, and you put the two of them together in
the same volume at the same temperature, what would the
internal pressure =-- the pressure of the two of them
together within the -- the same initial volume and
temperature as ex.sted before == pe --

In other words, do the pressures just add; or
does something happen when you try to add two different
gases?

BY WITNESS HOLTZCLAW:

A You're postulating that they're both at the
same pressure; and I think you would just dJdouble tae
pressure in the same size volume.

Q You're right about that. I did mis-
speak myself. The point I'm trying to get at is would
it double the pressure, or would it increase the

pressure, but not necessarily double it?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS HOLTZCLAW:
A For the scenario that you illustrated, I
think you would just double the pressure.
Q Okay.
What is the -- approximately -- what is the

internal pressure of the unirradiated fuel at operating

conditions in the reactor, if they had three atmospheres

of pressure at room temperature?

MR. COPELAND: I'm going to object to that
question, Your Honor. I don't see how those facts
could even exist.

I don't understand how you would have un-
irradiated fuel in an operating reactor.

MR. SCOTT: Heat it up electrically.

MR. COPELAND: Heat it up electrically?

MR. SCOTT: Yes. When I say "operating,"”
I mean it is at an operating temperature.

I just want him to do PB equal NRT, to
jack it up from room temperature to whatever it ig =--
550°, I believe.

Just approximately.

MR. COPELAND: He has changed his guestion,

m

as far as I'm concerned. He has got a different

guestion.

I still =- He has explained what he's trying

ALDERSON REPORTING COMPANY. INC.
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to do. That stiil doesn't answer my obkjection.
My objection is those conditions do not
exist, as far as I know, in an operating reactor.

(Bench conference.)

ALDERSON REPORTING COMPANY. INC.

e
i -



300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 654 -

10

1

12 |

13

4

15

16 |

17

18

»

1

& B 8 B

94

JUDGE WOLFE: The Board doesn't understand

your guecsticn. It doesn't make sense as presented.
I'll sustain the objection. If you can,
rephrase.

MR. SCOTT: Okay.

BY MR. SCOTT:
Q Forget reactors, whether it's operating or
not.

If you take a fuel rod at three atmospheres
of pressure at room temperature and you heat that fuel
rod up to 550° C, what would the pressure be inside the
fuel rod, assuming no ruptures?

BY WITNESS WILLIAMS:

A You can calculate it, using the Perfect Gas

Q2 I realize that.
BY WITNESS WILLIAMS:

A Without doing the calculation, I don't
know.

Q You haven't already done that calculation?
BY WITNESS WILLIAMS:

A The calculation has obviously been done. I
don't kncw offhand what the pressure would be.

JUDGE WOLFE: How much more cross-examination

will yca have on this contention, Mr. Scott?

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: I couldn't imagine more than 15
minutes or so.
BY MR. SCOTT:
Q Does the Kelman temperature increase between
room temperature and 550° C only by a factor of
three?
BY WITNESS WILLIAMS:
A 3350% ¥.
D Okay.
What is that in terms of C, approximately?

BY WITNESS WILLIAMS:

A I believe it's about 280.
Qe Okay, fine.
Aren't the =-- Isn't krypton and xXenon gases

good conductors of heat?
BY WITNESS W.LLIAMS:

A No.

Q Is hydrogen or helium the best conductor of
heat?
BY WITNESS WILLIAMS:

A I don't know. However, it would be slightly
idiotic to put hydrogen inside a fuel rod.

Q Does the other gentleman ha anything to
add to that?

Vil /’/
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BY WITNESS HOLTZCLAW:

A If I had <he choice, I would use helium,
to preclude a combustion of hydrogen.

Q2 Do you know anything abcut the relative
heat transfer? |
BY WITNESS HOLTZCLAW:

A I believe helium is a better heat con-
ductor.

) Okay. |

JUDGE LINENBERGER: Xeep your sights on |

Appendix K. Mr. Scott. It's not =-- Well, encugh
said.
BY MR. SCOTT:

Q At the bottom of Paga 12 of your testimony, |
at Line 23, "The hottest cladding temperature is used
as the fuel gas temperature during the accident.”

Now I'm not clear what that means. Dces

that mean the maximum cl.dding temperature obtained
during the course of the accident is used as the
cladding temperature throughonrt the accident? Is
that what that means?
BY WITNESS WILLIAMS:

A No. It means that the temperature profile
of the axial peak temperature is used as the gas

temperature throughout the accident.

ALDERSON REPORTING COMPANY. INC.
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6-14 | ;
1 Q Okay. We're back to what was bothering me |
2: while ago. If it's used at that temperature throughout ;
3i the accident, during the accident, that seems to contra-
4§ dict your earlier statement saying that that was the ,
- 5 | temperature used at the end of the accident. E
g 6 | BY WITNESS WILLIAMS: :
g 7 ; A You've lost me again, I'm afraid, Mr. Scott.
g 8 | Can you rephrase your guestion?
g 9 Q2 Here before when we were talking about the
é ]ol temperatures of the fuel and the temperatures of the
3
§ n | cladding gas and the temperature -- I mean the gap
; !2; gas -- the temperature of the cladding =-- i
g 13 ~ BY WITNESS WILLIAMS: '
=
2 14 u A Yes.
z 2
§ 15 | Q And I thought where that come down was that
: 16 you had said that the cladding temperature was taken
7
g 17 | to be the same as the fuel gas temperature, only at
E ‘3; the end of the accident.
; 19 i BY WITNESS WILLIAMS:
. 20 | A No. I said that the fuel -- the gas in the
21 gap was assumed to be at the temperature of the
|
22? maximum axial peak clad temperature throughout the
23% transient.
24 i And that the maximum peak clad temperature
25

at the end of the accident is the maximum gas

ALDERSON REPORTING COMPANY, INC.
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temperature.
i think you're confusing maximum axial
peak with maximum temperature.
There is a temperature distribution axially
along the rod.
Q Okay. I can see what you've said.
I'm still left not able to understand then

why you didn't use -- I mean you've got the gap here,

right? Cladding on one side and the fuel on the other

side.

MR. COPELAND: That's what the gap is; yes,
Mr. Scott: and the witnesses have explained that.

BY MR. SCOTT:
Qo Okay.

Given that, you've got =-- during at least
portions of the accident ~- the hot fuel, relatively
speaking, the gap and then the relatively cooler
cladding.

Why would you use the cladding temperature
during this accident, as opposed to the fuel tempera-
ture?

Why would the gap temperature be more
dependent upon one side of the gap than the other?

MR. SOHINKI: Objection. A compound

gquestion. Take them one at a time.

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: Can you thread and sepa-
rate the guestions?

WITNESS HOLTZCLAW: I can try.

JUDGE WOLFE: All right.

WITNESS HOLTZCLAW: I believe we testified
that the gas temperature is utilized the same as
the peak cladding temperature throughout the course of
the accident because --

BY MR. SCOTT:

e Is that axial peak now?
BY WITNESS HOLTZCLAW:

A Yes, sir.

Q Okay.
BY WITNESS HOLTZCLAW:

A -=- because in the scenario, as we defined
it, the fuel is redistributing its stored energy and is
decreasing in temperature; and the claddiag is increasing
in temperature until they hit an equilibrium.

Q Okay.

But would it not have caused higher pressures
to exist throughout this transient -- this time -- if
you had used the fuel gas temperature to be the =--
back up =-- the gap temperature to be the fuel temperature,
as opposed to the cladding temperature?

It seems to me like you've minimized the case

ALDERSON REPORTING COMPANY. INC.
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instead of worsening it.
BY WITNESS HOLTZCLAW:

A No, we haven't, because the fuel that's in
contact with the gas gap is at a lower temperature
because of the profile of the fuel.

The temperature profile across the fuel
pellet -- the fuel pellet, as we mentioned to ycu
earlier -- has a peak at the center of about 3300° F.

At the surface it's on the order of 1500 to
1700 degrees F.

Q Yes. But at that same time is it not true
that the cladding temperature is only 650° F, at
the initialization of the loss of coolant accident?

MR. COPELAND: Your. Honor, I'm going to oh-
ject to any more guestions along this line. The wit-
nesses have already testified that what they have
looked at, for purposes of the LOCA accident, is at the
api oL .he accident because that's the worst assumptions
that they could have, in terms of clad temperature.

And I don't think that it does any good to
continue to :ry to look at every scenario that is less
than that worst-case condition, which is all that Mr.
Scott could possibly be inquiring into by this line of
gquestioning.

JUDGE WOLFE: We'll sustain that objection.

ALDERSON REPORTING COMPANY. INC.
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MR. SCOTT: 1It's nonsense

MR. COPELAND: I would like for the record
to note that Mr. Scott just said that ruling is non-
sense.

MR. SCOTT: The physics is nonsense, not
the ruling.

MR. SOHINKI: I ask that that comment be
stricken.

That's a comment on the gquality of the testi-
mony, and it's not proper.

JUDGE WOLFE: Motion to strike granted.

MR. DOHERTY: I would like the record to
reflect that I heard the comment; and I do not believe
it was aimed at the Board's decision.

BY MR. SCOTT:

oy You have previously stated that initially
the cladding temperature is 650° Fahrenheit, and that
the part of the fuel next to the gap is 1700° Fahren-
heit, and that the pressure of the gap gas depends upon
the temperature of the gap gas.

So if you weres trying to maximize the
pressure on the system throughout the transient,
why would you have not taken tie highest temperature
of the gap gas?

MR. COPELAND: The same objection, Your

ALDERSCN REPORTING COMPANY. INC.
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Honor.
JUDGE WOLFE: Surftained.
BY MR. SCOTT:
Q Gentlemen, is the cladding'mOte brittle at
cold temperatures or at high temperatures?

MR. COPELAND: Objection, Your Honor, as to
relevance.

We're talking about a LOCA condition that's
required under the Appendix K calculation. That's the
only thing that's in guestion, and that is as to its
vield strength and potential for swelling under LOCA
conditions.

MR. SCOTT: That's all I'm talkina about.

MR. COPELANC: The reactor is not cold
under a LOCA condition, Mr. Scott.

MR. SCOTT: cold in the relative
sense.

(Bench conference.)

JUDGE LINENBERGER: With respect to brittle-
ness, Mr. Scott, the witnesses have testified on more
than one -~ even more than two or three occasions =--
that brittleness is highly dependent upon the amount of
oxidation.

Aaé you have again, apparently, shown no

desire to fold into your gquestions what has been

ALDERSON REPORTING COMPANY, INC.
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testified to before.

I can't see any point to taking time of the
witnesses to answer this guestion, Mr. Chairman.

MR. SCOTT: Mr. Chairman, may I explain why
this is important?

The oxidation that occurs increases with
higher temperatures.

Initially, there is insignificant amounts of
oxidation ... at the very beginning of the transient =--
I'm calling it transient, the loss of coolant accident.
The transient and the pressures within the fuel
rod.

It might just be that at that relatively cool
state of the unoxidized cladding, that the pressures
in there could be higher relative to the tensile
strength of the cladding than they are towards the
end of the accident, where the cladding is at a higher
temperature.

(Bennch conference.)

ALDERSON REPORTING COMPANY. INC.
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JUDGE LINENBERGER: As I said before, Mr.
Scott, the witnesses have discussed many of the charactecristics
of the cladding, including brittleness.

And your question as posed has not taken
advantage of what has been discussed previously, and
has not supplied enocugh parameters to allow a meaningful
answer to that guestion.

So I just have to recommend that we not permit
the guestion.

JUDGE WOLFE: All right. Objection sustained.

MR. SCOTT: Okay.
BY MR. SCOTT:

Q There seems to be some sort of built-in assumption

here that the gas gap temperature is going to be at a
maximum at the end of the loss of coolant accident.

Now, I don't see that from the data given
here.

You've previously testified that the center
of the fuel rod initia.ly wasi at 3,00Q degrees; the outer
edges of the fuel rod was at 1700 degrees; and that the
cladding temperature started out at 650 and went up to
possibly a maximum of only 1600.

During that whole scenario, the very maximum
temperature would be at the very beginning, where you

have got 1700-degree fuel temperature.

ALDERSON REPORTING COMPANY, INC
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So I don't understand --

MR. COPELAND: We are not here talking abcut
the fuel, Mr. Scott. We're talking =--

MR. SCOTT: We're talking about the gap temperature.

MR. COPELAND: No. We're talking about the
cladding swelling or rupturing.

That's the whole purpose of the contenti-n,
and the question is, what is the temperature of the cladding.

MR. SCOTT: The question is what is the pressure
on the cladding, and the pressure on the cladding comes
from the temperature of the gap gas.

And under the testimony here so far that
could be a maximum at the initialization of the experiment,
if you let the gas gap temperature be that of the fuel,
which is on one side of the gap, instead of that of the
cladding, which is on the other side of the gap.

MR. COPELAND: Well, Your Honor, these witnesses
have explained why Mr. Scot%'s =-- why that is not accurate,
why they have calculated the gas gap temperature to correlate
wizh the c¢'adding temperature.

I would move at this time to terminate

| Mr. Scott's cross-examination, unless he can demcnstrate

23

to the Board that he has some points that neeu to be
covered that have not been covered by Mr. Doherty's cross-

examination.

ALDERSON REPCRYINS COMPAMNY, INC.
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I would remind the Board that we filed a
motion to try to prevent this sort of thing, and the
Board in its own wisdom decided that was not a good thing;
but I think the Board did leave it open to decide at
each point in the proceeding when we had reached the
point where further cross-examination by the non-lead
party had to demonstrate something that needed to be
discussed that had not been discussed by the lead party.

I for one believe that we have gone beyond
that point now and it's time to make that cdatermination.

MR, SCOTT: M¥r. Chairmaa, hcpefully you can
see, I think you cén, that I'm on a very relevant point,
a very major point, and it's probably the key to their
whcle testimony here.

Using their own testimony, the facts are
in the record, to show what I've just said.

If you don't understand it somehow, I can
repeat it, but it's -- scientifically and legally, we've
got a good point here.

JUDGE LINENBERGER: So far as the particular
gquestion you are asking, Mr. Scott, not only was it discussed
yesterday, but the very same guestion and the reasons
for treating the gas temperature the way it was were
explained this morning just since our last recess, to

yvou; and vou are, I'm afraid, providing another example

ALDERSON REPORTING COMPANY. INC.
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of something I alluded to earlier, that your questions
show little evidence that you have listened to what has
been told to you previously.

To pursue this again and again is unproductive.
We're getting cumulative testimony, and I just cannct
see any point to sticking with that question again.

It has been explained.

JUDGE WOLFE: All right.

MR. SCOTT: Mr. Chairman, I'd like to gJet
one very clear point here.

Is it understood by the Board that the maximum
temperatur. of the gas, the gap gas, under their scenario
would exceed 1600 degress Fahrenheit, and :that under
mine it would be 1700 degrees Fahrenheit?

MR. SOHINKI: I don't kncw where he's reading
from, Mr. Chairman.

If he's reading from the testimony, I'd like
to be able to refer tc the point that he's reading from.

MR, SCOTT: 1I'm not reading £from the testimony.
I'm reading from my notes of the witnesses' testimony
today, in which they said that the maximum hi.' ast clad
temperature could be only 1600 degrees, and that the
initial fuel temperature was 1700 degrees.

JUDGE WOLFE: All right. The objection is

sustained.

ALDERSON REPORTING COMPANY. INC.
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As I said before, if the record indicates

facts or testimony or whatever contrary to our ruling,

then we've erred and you have yrar right of appeal.

So we sustain the objection.

Further, it is now 11:43. 1It's some seven
minutes beyond the period of time that you said you would
nave completed yo.'- cross-examination.

MR. SCOTT: I didn't say that.

JUDGE WOLFE: You expected to complete.

In any event, we find that your cross-examination
has been non-productive. It's been redundant, and we
will terminate your right of cross-examinaticn as to
Doherty Contenticn 39.

You may now proceed on with another contention,
another Doherty contention.

MR. SCOTi: Mr. Chairman, I'd like for this
record to show there's not been a single asked-and-answered
objection sustained to this point.

MR. COPELAND: Well, the .2cord will show
what it will show, and that's absolutel: false.

BY MR. SCOTT:
Q Going on to Contention 2J(a).

Gentlemen, is it true that the amount of
fissi.n gas relcased will increase with the burnup?

//

ALDERSON REPORTING TOMPANY, INC.
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BY WITNESS HOLTZCLAW:

A We have correlated the fission gas release
with temperature and discussed the model that we've used.
It does correlate it with temperature. ¥e have =--

MR. SCOTT: Mr. Chairman --
BY MR, SCOT™:
2 Go ahead.
BY WITNESS HOLTZCLAW:

A -=- as indicated in our testimony, we have
recognized an enhancement in f£ission gas release above
burnups of 20,000 megawatt days per ton.

MR. SCOTT: Mr. Chairman, I ask that that
answer be stricken as non-responsive to the gquestion
I asked.

MR. COPELAND: I don't know how he could
have answered it any more clearly thar he did.

MR, SCOTT: I askad whetaer or not the amount
of fission gas release would increase over time.

MR. COPELAND: Lock at page --

MR, SCOTT: Yes or no.

MR. COPELAND: Lock at line 23 at page 17
of the witnesses' direct testinony, Mr. Szcit.

JUDGE WOLFE: Well, let's get back to the
original qguestion and answer. Ms. Bagoby, could you read

the question and answer

ALDERSON REPORT!NG COMPANY, INC.
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MR. COPELAND: Fine, okay. It doesn't make
me any d:fference, Your Honor.

It's in the record in his direct testimony.

JUDGE WOLFE: I want to hear the gquastion
and answer.

(Record read.)

JUDGE WOLFE: The response is in part responsive
and is in part not responsive, and I don't intend to
strike a part and not strike a part.

I will deny the motion to strike. The response
is on the record, and if you're not satisf.ad with it
not being responsive in its entirety, ask another gquestion
and get all the answer that you want.
BY MR. SCOTT:

Q In the second part of your previous answer,

the part that is supposedly relevant to the gquestion
that I asked, the correction factor that veu talk about,
the Dutt-Baker correction factor, is that a correction
factor that relates to the rate of the fission gas release,
or is that a factor that determines the total amount
of fission gas release?

BY WITNESS HOLTZICLAW:

A The factor modifies the fission gas release
guantity.
¢ By modifying the rate; is that not correct?

ALDERSON REPORTING COMPANY. INC.
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BY WITNESS HOLTZCLAW:

A No.

Q You are saying that the fission gas release
rate is not greater after 20,000 megawatt days than it
was before 20,000 megawatt days?

BY WITNESS HOLTZCLAW:

A That's just what I said. It modifies the
gquantity above 20,000 megawatt days per metric ton.

Q When you say "quantity," ycu mean quantity
per burnup, or do you mean quantity independent of burnup?

JUDGE LINENBERGER: Mr. Scott, this is another
example of your not listening or not thinking or not
caring. I don't know which.

He just told you how it was related to burnup.

Please, Mr. Scott, will you listen, think,
try to make a contribution.

You are floundering and ignoring what you
are hearing.

MR, SCOTT: I'm not, but maybe you can't
know that.

JUDGE LINENBERGER: I don't want to be pushed
into an alternative conclusion about how your questions
are going.

Go ahead, please.

!/
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BY MR. SCOTT:

Q Gentlemen, do you all understand the difference
between the magnitude of something as opposed to the
rate of change of that something?
BY WITNESS HOLTZCLAW:
A I believe I do.
Q Okay.
What is the formul: Zor the Dutt-Baker correction
factor?
BY WITNESS HOLTZCLAW:
A I aon't have the formula here.
Q Tell me what it is.
BY WITNESS ?OLTZCLAW:
A I don't know.
Qo Haven't you used it?
BY WITNESS HOLTZCLAW:
A I have not used it directly. We have applied
it at General Electric in conjunction with our GEGAP
model.
It medifies the fission gas release by increasing
the release above 20,000 megawatt days per metric ton.
Q When you say "increases the release," do
you mean increasing the rate of release per unit of burnup?
MR. COPELAND: Asked and answered, Your Hcnor.

JUDGE WOLFE: Sustained.

ALDERSON REPORTING COMPANY. INC.
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ol Has the Dutton-Baker correction factor
been changed any since 1973?
Or has the same formula been used ever since
that time?

BY WITNESS HOLTZCLAW:

R I am not aware of any changes to the correction
factor.
Q Okay.
(Pause.) é

What experiments do you know of to show that
the correction factor shouldn't be modified as a resnult
of present desion arnd fuel rods?

MR. COPELAND: Your.Honor, I object to the
que;tion.

The witness has explained at some length last
night the verification of that model and has explained
1t directly on Pages 17, Lines 8 through 15.

We had a long discussion about that last night.

It has besn asked-and-answered in detail.
Discussed in detail I should say.

JUDGE WOLFE: Sustained.

MR. CCPELAND: I might add a point, Your Honor,
that this Dutton-Baker factor is not something that GE
deveioped, as I understand .t.

And, these witnesses are not here toc defend

ALDERSON REPORTING COMPANY. INC.
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that factor. All they're here to do is to testify that

{
|
|
|

|
i
|

they have, at the NRC's request, accounted for that in theij

model; and what the result -- And, are here to testify
what the result would be.

MR. SCOTT: Mr. Chairman =-

MR. COPELAND: And, that was their testimony
last night as well.

MR. SCOTT: =-- anytime the witnesses use a
subject in their testimony that is oral or written, they
then become open to cross-examination on that =--

JUDGE WOLFE: Well, I have sustained the
objection.

It has been asked-and-answered previously.

iWe don't have to go beyond that.

BY MR. SCOTT:

Q When was the new NEDO 10506 published?

MR. COPELAND: Asked-and-answered, Your Honor.

MR. SCOTT: I don't think so.

(Bench Conference.)

JUDGE WOLFE: The Board doesn't recollect.
You may answer the gquestion.

WITNESS HOLTZCLAW: I believe, the NEDC 10506
document was issued in 1973.
BY MR. SCOTT:

Q Okay.

ALDERSON REPORTING COMPANY. INC.
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Now, in your description of your “estimony

between Lines -- Pages 8 and 15, it describes uow the modal

was verified.

How could it have accounted for the fuel

|

|

rods designs that have come out and been used since 1973,iﬂ

that was published in 19732
MR. COPELAND: VYour Honor, this is exactly

where we broke off last night.

!

And, Judge Linenberger, as I recall, explained |

at some length to Mr. Scott why fuel rod design was not
critical for purposes of this discussion.

It is clear to me that Mr. Scott has
forgotten that entire thirty minutes of discussion
tliat we had on his cross-examination.

I would move to terminate any discussion -~
further discussion about the models descriked at Page 17,
Lines 8 through 15.

MR. SCOTT: Mr. Chairman, if you're talking
about fuel fission gas release from fuel rods, it is
obvious, that that is a function of the design of the fuel
rods.

MR. COPELAND: This is where we got into Mr.
Scott's hypothetical about a three-mile long fuel rod.
Now, we went into all of this last ﬁiqht, Your Honor.

MR. SCOTT: It is obvious that there is a

ALDERSON REPORTING COMPANY, INC.
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difference between seven-tenths of a mil and a 1.2 mil
diameter.

(Bench Conference.)

JUDGE WOLFE: Objection sustained.
However, the motion to tarminate any further
cross-examination on these models is denied.

BY MR. SCOTT:

Qe Gentlemen, do either one of you all understand |

mechanisms. The theory behind the transport of gas in a
solid?
BY WITNESS HOLTZCLAW:

A I am somewhat familiar with that fairly

complex area.

Yes.
Q Do you know of anything that would make
the =- everything else being equal, would make the

gas diffusion rate, transport rate be faster and larger
chunks of material just because the mater.:1l was larger?
BY WITNESS HOLTZCLAW:

A I am sorry.

I can't relate your guestion of my knowledge

of gas transport rate and UO; fuel.

Y I only ask you if you kxnew of anything?
Maybe you don't know of anything.

MR. COPELAND: The witness answered his

ALDERSON REPORTING COMPANY, INC.
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gquestion, Your Honor, as clearly as he can answer.
Asked-and-answered.

MR. SCOTT: No.

That is not the answer to the question I asked.

It is not even responsive. It's avoiding the
question I asked.

JUDGE WOLFE: 1I'll overrule the objection.

WITNESS HOLTZCLAW: Would you repeat the
question.
BY MR. SCOTT:

Q I asked: Do vou kuaow of anything that would
cause the transport rate, or the diffusion rate of gas
in a solid to be faster just because (%t is in a bigger
solid?

BY WITNESS HOLTZCLAW:

A I can think of many potential driving forces
such as temperature gradients that ==~

Qe I said with everything else being equal, did
I not?

BY WITNESS HOLTZCLAW:
A I don't know of anything.
Q Ckay.

Now, getting closer to the real wnrld, what

do you know that would cause the diffusion rate, transport

rate to be faster in a 1.2 centimeter diameter fuel rod

ALDERSON REPORTING COMPANY. INC.
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than it was in a seven-tenths of a centimenter diameter
fuel rod?

MR. COPELAND: 1I'm goii1g to object to that
gquestion, Your Honor.

The witness answered last night that to his
knowledge with respect to the answer on Line 13, which
Mr. Scott is still obviously trying to hammer away at,
was based on the test that had been done with fuel rods
that are known to be used and in existence for four
power plants tcday.

And, Mr. Scott kept trying to create a

variety of hypotheticals that departed from that; and

I objected to that and the Board sustained that objection,

statiag that all that is fair to deal with is the

witnesses knowledye of the fusl rods that have been tested.

T think we're right back on the same track:
and I have the same objection.

MR. SCOTT: Mr. Chairman, I have very
specifically mentioned the diameters of two types of GE
fuel rods. Now, I don't see how anybody can claim that
they're not realistic, reasonable, in use

(Bench Conference.)

MR. COPELAND: Well, if he's relating the
question then to known fue. rods that were used 1in the

test, then, the witnesses answer is that the model

ALDERSCN REPORTING COMPANY, INC.
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depends only on temperature and not fuel rod design.

So, we're just coming full-circle again.

MR. SCOTT: I am certainly allowed to
discredit the witness.

He's got to come up with some kind of
justification for his statements.

MR. COPELAND: de did, Your Honor.

The justification was that that's what the
test data shows.

(Bench Confexence.)

JUDGE WOLFE: Well, the Bcard sustains the
objection because the gquestion is not directed to the
perspective -- or to the proposed Allens Creek fuel rod
design; and that's all we're interested In.

JUDGE LINENBERGER: And, furthermore,

the statement at Lines 12 through 153, the basis for the

statement on .ines 12 through 15 of Page 17, was discussed |

in depth previously by the witnesses.
So, there is little point in repeating what
is already on the record on that aspect.
Now, enough said.
BY MR. SCOTT:
Q2 Gentlemen, what test have you all done, 1f
to verify the gas relesse from the same fuel rods that

would be used -- the same type, the same design of fuel

ALDERSON REPORTING COMPANY, INC.
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rods that are going to be used in Allens Creek reactor,
if permitted?
BY WITNESS HOLTZCLAW:

A We've done two things.

First of all, we've taken the data that is
the basis of the GEGAP model, ccmpared the ranges of
parameters that were utilized in those test fuel trends
and convinced ourselves “hat the parameters that w2're
using for the Allens Creek fuel fall within the ranges
of the parameters -- the design parameters, that were
used in the model verification.

We, also, have develcped metal irradiations
ongoing in a number of reactors, test reactors, of th-

same exact design as the Allens Cree* fuel.

Q The longer you talk, the more confused I get.

Did == If the model depends only on the temperature,

why were you looking in a various range ol designs to see

if Allens Creek fell within that?

BY WITNESS HOLTZCLAW:

A The model, as we indicated in our testimony,

was correlated on temperature. That is, there was not
a design parameter that was important to be included in
the model development.

But, in order to insure applicability of

the model to a particular design, you compare the

ALDERSON REPORTING COMPANY, INC.
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(Pause.) E

) How does “he fission gas get from the-where

it first becomes a gas to-the gap?
How does it get there?

BY WITNESS HOLTZCLAW:

A The actual transport process is a very
complex phenomenon that many experimenters who spent a

good deal of resources in understanding

phenomenonologically, and it even today is not that well
anderstood.
And, there are a lot of phenomenonoleocgical j
models that have been developed to describe the process.
In order to best model complex situations
such as this, a semi-empirical approach is teken; such as, |
te.- irradiations, and then correlations are developed.
And, this is the approach that we've taken with the fissiun
gas release model portion of the GEGAP code and it is the
approach taken by most of the experimenters that work in
this area today.
Q Well, are you saying that the =-- I can' ¢t
even pronounce it, the models anyway, don't agree with
the experimental data and you just go witih the
experimental data?
BY WITNESS HOLTZCLAW:

A No. I didn't say that at all.

ALDERSON REPORTING COMPANY, INC.
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I said the models are developed based on the
experimental data.

Q Well, do you know of any models that
determine gas release without determining =-- vithout
it being based upon the transport theory of the gas
through the solid?

BY WITNESS HOLTZCLAW:

A I kiiow of no first principles-type models
utilized to predict fission gas release.

Qe Do you know whether or not the models
assume that the fuel is crystalliue or not?

MR. CCPELAND: Can I ask where this line of
guestioning is going, Your Honor.

These witnesses are here to testify to one
thing and to one thing only. And, that is: In
accordance with the request of the NRC, they have applied
the Dutton-Baker Correction Factor tn their code and have
demonstrated that after applying that correcticn factor
they still meet the 220 degree limit on temperature.

And, I don't understand why we are spending
this amoun* of time going off into such i:i'relevancies
such as Mr. Scoit is now pursuing.

MR. SCOTT: Mr. Chairman, the contention
clearly was not a directive for GE to go off and apply

the Dutton Correction Code and see what it said.
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The contention says, "Hey, if you use that Code, it may
not give you a correct answer.”

I mean, we wouldn't have been here on this
if we believed that it gave che correct answer when it
was used.

So, Applicant's description of the
contention is, obvicusly, wrong.

MR. COPELAND: Well, that's all these
witnesses have addressed, Your Honor, is how that applies
and what the result is.

MR. SCOTT: Then, they have not addressed the
contention.

JUDGE LINENBERGER: The problem we have, MI.
Scott, is, I guess, how are you addressing the contention
when you are asking about fission gas diffusion

mechanisms within a U0, matrix.

MR. SCOTT: Okay.

Can I try to explain that?

If the amount of fission gas released depends
upon the amount that gets out of the soliw, we discussed
it at length yesterday: Whact did he mean by release.

And, it is not the =-- And, they said it w&s not that
that was released from the nucleus of one element tO
another in a fissioning process; but it is ones that

actually got out into the gap. Ou: of the solids. In

ALDERSON REPORTING COMPANY, INC.
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order to do that, in order to get out, it, obviously, has
to travel various lengths Zrom its point of creation in |
the solid, to get out of the solid. ;

They have admitteud here that their model
does not tak2 into account the distance that that has
to travel. And, the amount of fission gas released,
obviously, is going to depend upon the distance it has 1
to travel toc get released.

And, so, I am impeaching their model that way.

MR. SOHINKI: I think the record will reflect, |
Mr. Chairman, that he is not summarizing the testimony |
correctly

JUDGE LINENBERGER: That is the problem I'm |
having, Mr. Sohinki, is there is not a proper
characterization of the testimony:; and =--

MR. SCOTT: Where is it incorrect?

JUDGE LINENBERGER: =-- again, Mr. Scot<%, you'ré
failing to avail yourself of what is being given to you
by these witnesses.

And, furthermore, not in any sense are ycu ==
is your line of guestioning leading to anything that will
discredit what they have sa‘d about the experimental
verification of fission gas release and its affect on
cladding.

So, I just have trouble finding any merit to
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this line of guestioning.

MR SCOTT: Mr. Chairman, I would be very glad
ei*-her on or off the record, to have anybody explain =--

JUDGE WOLFE: Why should anyone explain
anything o0 you, Mr. Scott. You heard the testimony.
Now, the record will speak for itself.

You're motion was what, Mr. Copeland?

MR. COPELAND: To terminate any further
Aiscussion along this line.

We spent, you know, last night and all day
this morning on this one point. You know, trying to
go into the gquestion of why a fuel rod design was not a
factor ==

MR. SCOTT: And all the answer we've ever
gotten is that they say it is not. That is not an
answer.

MR. COPELAND: Well, there's two answer. toO

that.

That is their testimony, and they've explained

why it is not, Mr. Scott.

And, secondly, these gentlemen did not
develop that factor. They have just applied it to the
GE model: and I think we're was:ing a lot of time trying
to get them to explain how somebody else --

JUDGE WOLFE: All right =--

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: Well, it just means they could

ot possibly verify the model =~

And,

you

JUDGE WOLFE: We'll sustain the objection.

will proceed to a different line of

questioning, Mr. Scott.

/ 7/

/‘.
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BY MR. SCOTT:

Qe You have mentioned dominant gases that are
produced as a result of fission: Krypton, Xenon and
Iodine and a number of various isotopes of each.

Do you know the rate of diffusion for any of
those gases through a solid?

MR. COPELAND: 1I'm going to object, Your
Honor. We must be right back on the same point because
he hats asked that same guestion about four different
ways now.

MR. SCOTT: 1It's not the same gquestion at
all.

MR. COPELAND: What is the point of this
line of cross-examination then, Mr. Scott, if you
please?

MR. SCOTT: I'm trying to £find out how much
thess gentlemen know about the model that they've
supposedly verified.

MR. COPELAND: Well, tha% makes my point,
Your Honor.

JUDGE WOLFE: Sustained.

MR. SCOTT: They don't know anything

MR. COPELAND: Could we ask what is left
of Mr. Scott's cross-examination that needs to be

developed that was not done by Mr. Doherty?

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: 1I've hardly gotten into it.

in

MR. COPELAND: Well, specifically what points?

Your Honor, I think it's time to inguire into that. It
seems to me that he nas had one point that he spent last
night on and all of this morning.

I think it's =-

JUDGE WOLFE: Let me ask you this guestion.
How much cross-examination do you have on Doherty
Contention 20(a)?

MR. SCOTT: A correct unswer is: "I don't
know."

I can estimate =--

JUDGE WOLFE: Approximately.

MR. SCOTT: A couple ov three hours.

MR. COPELAND: Well, I think with that repre-
sentation, Your Honor, it's very important for the Board
t> know what points he intends to develop and whether
the Board considers it to be worthy of their time to
pu.sue those points, or whether they're satisfied with
the record as it stands.

I think that's clearly wi{*hin the Board's
discretion.

MR. SCOTT: It will take e as long to explain
it, as it would just to go ahead and do it.

(Bench conference.)

A!_.DERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: Mr. Copeland, we've indicated
before that we're not about to make advance rulings =--
these sort of advance rulings.

We expect timely objections, prompt
objections, and just as promptly will rule on whether
cross-examination is objectionable «r not.

I think that's the only way to go about it.
And that's the way we're going %o go about it.

So proceed. Raise your objections. We'll
rule on ict.

And when the time comes that it becomes
readily apparent that the objections are casc:ding ==
sustained objections are cascading, we'll cerminate the
cross-examination.

So you'r2 forewarned, Mr. Scott. Next
gquestion.

BY MR. SCOTT:

Q Okay, gentlemen, on Page 15 of your testi-
mony at Lines 8 and 9, it says: " ... a small fraction
[of the fission gas) is released to the gap between the
f1el pellets and the cladding.”

What is a "small fraction"?

BY WITNESS HOLTZCLAW:
A Lines 8 and 9 were put into our testimony

to try and illustrate the process --

ALDERSON REPORTING COMPANY,. INC.
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o Gentlemen, can you please answer my
gquestion?

BY WITNESS HOLTZCLAW:

A I'm still answering, sir.

To illustrate the process that we call
fission gas rel2ase, typically -- and I can only give
relative numbers here =-- but typically the percentage
would be dependent, as we have indicated, on a number
of parameters: temperatures -- specifically temperature
of the fuel.

You could characterize, I guess, the amount == |
the total amount that's released to the gap to be some-
thing in the range of 15 to 23 percent of that
generated.

Q2 Doesn't the amount released depend upon the
time you wait, from the time it was created within the
solid?

MR. COPELAND: I'm going to object, Your
Honor. He's going right back to the line of cross-
examination that has been cut off.

MR. SCOTT: I don't see how that's the
case.

MR. COPELAND: Ycu're *talking again about the
amount of gas in the solids and that was ... you Xnow,

the very thing that my last objection was on, that

ALDERSON REPORTING COMPANY, INC.
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terminated the line of cross-examination.

MR. SCOTT: Line 8 says, "trapped within the
fuel pellets.”

I'm trying to find out if it's ever trapped
forever.

JUDGE LINENBERGER: Well, the witnesses
have made it clear that they are not Xnowledgeable
about the mechanism of transport of fission gases out
of the fuel pellet.

And your persistence at getting at that
mechanism, Mr. Scott, is wasted time on your part.

Now, that is certainly not to say =-=- very
logically, there are other lines of questions relating
to whether fission 3as release has been overestimated
or underestimated and what's the eridence for it.

If you had listened to the testimony.
however =-- read the te#=imony and listened to the
previous cross-examination, you will structure your
line of questions in such a way that will take advantage
of this.

That you have not been doing. 3But continued
questioning, Mr. Chairman, as far as I'm concerned, on
how fission gas gets out of the pellet should be out
of bounds in this cross-examination.

MR. SCOTT: Mr. Chairman =-

ALDERSON REPORTING COMPANY . INC.
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JUNGE WOLFE: Objection sustained.

BY MR. SCOT%:

Q Gentlemen, do you know the explicit account~
ing that is done to relate the fission gas release
as a function of temperature, mentioned on Line 1417? [
BY WITNESS HOLTZCLAW:

A I don't understand your gquestion. |

Q It says: "The fission gas release model
used by General Electric explicitly accounts for the
temperature dependence of fission gas release.”

It's expliciz i it's written down, is that
not true?

BY WITNESS HOLTZCLAW:
A Yes, it is a temperature-dependent model. And‘-
2 And it's written down, vight?

BY WITNESS HOLTZCLAW:
A And it is written.

Can I finish my answer, please? It 1is
defined very clearly in the report that we've indicated.
It is a regional threshi.d release model that allows
various percentages of gas to be released at spenific
fuel temperatures.

And for a fuel temperatnie below == I
believe th= number is 3000° Fahrenieit, four percent

of the gas that's generated is released.
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300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C 20024 (202) 554 2345

10
"
12
13
14

16

17

18

1

[S]

& ® 8 B

Seen

For areas of fuel at temperatures greater
than 3000, I believe all of the gas that's generated
is released.

The model breaks the fuel down into radial
rings and calculates the temperature of each ring,
and then calculates the gas release for each ring and
sums that up, and then does a sumnation of the whole
fuel rod.

b What bappens to the gas that's releasec
from one ring? Does it just g¢ intuv the next ring?

MR. COPELAND: Your Honor, I beliewve tha%

the last ruling by the Board was that we were terminating

any discussion of the mechanism by which the gas gats
into the gap from the fuel pellet.

MR. SCOTT: He just answered ... I'm jJust
following up on his answer.

(Bench cunference.,

JUDGE WOLFE: This line of guestioning has
gotten == or this question has gotten into the area
that we said you were-precluded from asking additional
gquestions on, Mr. Scott.

MR. SCOTT: I'm trying =-

JUDGE WOLFE: There are other fruitful

areas. The answer of any witness cannot open up a

prior Board ruling. We said you were precluded, 2ad vou

ALDERSON REPORTING COMFANY. INC.
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BY MR. SCOTT:

Q Once again, gentlemen, explicitly what is
the formula that describes the temperature dependence
of fission gas release -- the formula?

MR. COPELAND: That has be~n asked and
answered, iour Honor. The witness said he did not
have the formula =--

MR. SCOTT: There has obviously never been a
formula put .nto the record =--

MR. COPELAND: He said he didn't have it with
him, and he couldn't recall it off the top of his
head.

MR. SCOTT: He never said he couldn't recall
it off the top of his head.

That's a good hint for him =--

WITNESS HOLTZCLAW: I just gave =-- There is
no formula to work down.

I gave you the model. It's a threshold
model, and I gave you the temperature dependence.
BY MR. SCOTT:

Q That's only t e two parts then, above or
below 30002
BY WITNESS HOLTIZICLAW:

A. That's correct.

ALDERSON REPORTING COMPANY, INC.
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Q Okay.

Now ==

JUDGE WOLFE: There was an objection.

MR. COPELAND: I withdraw ic, Your Honor.

JUDGE WOLFE: And the witness is advised --

MR. COPELAND: I think he =-=- I held up
my hand to stop him from answering; and I think he
misunderstood m~ and thoughkt that I wanted him to go
ahead and answer the guestion.

JUDGEF WOLFE: Well =--

MR. COPELAND: It was not his fault; it was
mine, Your Honor.

. JUDGE WOLFE: All right.
BY MR. SCOTT:
Q You've earliier testified that the fuel has

a maximum temperature at its maximum location, namely,
the center, of 3000° Fahrenheit. Is that not correct?

MR. COPELAND: Asked and answered, Your
Honor.

MR. SCO?f%: I haven't asked if that questién
is correct before.

(Bench conference.)

JUDGE WOLFE: Sustained.

BY MR. SCOTT:

Q Now, with the given that it's 3000°, wouldn't

ALDERSON REPORTING COMPANY, INC.
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that mean then that the fission gas release woul: only

need half your model, namely, the part that's related

to temperatures less than 3000°?

BY WITNESS EOLTZCLA™:

A

I'm sorry. I don't understand your gJguestion.

ALDERSON RZ"ORTING COMPANY, INC.
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| BY MR. SCOTT:
%=11
2 Q Okay.
3 You've earlier stated that the maximum
4 temperature of the fuel rod was 3000° =--
T JUDGE WOLFE: Wasn't that the guestion ycu
§ é ? just asked, and I sustained an objection to it?
g 7 i MR. SCOTT: You sustained me asking
g g; that.
g 9 Now, I'm giving the basis tc ask another
é 10 | juestion.
% " JUDGE WOLFE: Well, then you knew it really
; 12 had been asked before.
g 13 : Where did you get the 3000 figure?
=
§ 14 MR. SCOTT: Three thousand is in the record.
§ 15 | But in Centigrade or Fahrenheit, that's what I'm not
: 6 certain abcut.
% 17 Tt ree thousand is in the recoxd =--
? 18 JUDGE CHEATUM: He also answered that.
; 19 | JUDGE WOLFE: All right, go ahead. Never
20 l mind.
21 ‘ MR. SCOTT: Okay.
|
22 | BY MR. SCOTT:
23; o If the maximum temperature is 3000° and
%4 the maximum =-- and the release rate is four percent
25 for all temperatures less than 3000, then isn't it true

ALDERSON REPORTING COMPANY, INC.
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to say that you don't need that portion of the

explicit accounting?

BY WITNESS HOLTZCLAW:

A

ture at the center line is in the area of 3300 to 3400

I think we indicated that the maximum tempera-

degrees Fahrenheit.

2

Three thousand --

BY WITNESS HOLTZCLAW:

A

We've also used in other discussions today

some approximations in responding to gquestions that

didn't require such an accurate description of the

center line fuel temperature.

The maximum value, I think the testimony

will bear this out, at the center line of the pellet

is between thirty-three and thirty-four hundred for

peak operating conditions of 13.4 kilowatts per

foot.

Therefore, for the area of fuel towards the

center of the pellet that is about 3000° F, you would

need the capability to account for fission gas release

at those

2

releases

your two-

temperatures.

Okay, that clarifies that.

Do you know what times are involved 1in the
in the experimentation that has come up with

part formula here of four percent if it's

ALDERSON REPORTING COMPANY. INC.
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134
less than 3700°% and all if it's greater than 7000°?
BY WITNESS HOLTZCLAW:

A Could you simplify your gquestion? You're
confusing the model with the data.

Q Whether it's data or model, the one that
says four percent will be released up to 3000° and all
of it after that point, that has got to be based on
fata; is that not correct?

BY WITNESS HOLTZCLAW:

A That's correct.
Q What time frames were used in that data
determination?

MR. COPELAND: I'm going to object. What
do you mean "what time frames," Mr. Scott?

MR. SCOTT: How long after the fissioning
took place was the amount of fission gas release deter-
mined?

WITNESS HOLTZCLAW: The data is nct cor-
related in terms of a transient model; that is, a time-
dependent model. So I zan't answer that guestion.

BY MR. SCOTT:

Q I don't understand your answer. What do
you mean it's not a time-dependent model? What's not
a time-dependent model?

g ¢ g
f 2/
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BY WITNESS HOLTZCLAW:

A The fission gas release model is not time
dependent.
Q Okay.
But I wasn't asking you about =- Are you
describing the model that says =-- You're saying the

model is this thing that four percent will be if it's
under 3000°? Is that the model we've been talking
about?

BY WITNESS HOLTZCLAW:

A It sure is.
Q I thought that was a small part of the
much bigger model. That's part of my confusion.
Now ==

JUDGE LINENBERGER: Mr. Scott, help me here.
This "much bigger model"” that you're talking abocut,
what does it address?

MR. SCOTT: It would supposedly address the

total amcunt of fission gas released to the gap, account-

ing for all of the factors that are =--

JUDGE LINENBERGER: And where was that one
developed, Mr. Scott, that model. that you're describing?
I'm missing something about your line of guestioning
and your objective and your goals and how it relates

to the contention.

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: I think they were described as
phenomenologyic ... or something like that ... while ago.

JUDGE LINENBERGER: Oh, you're talking about
the model that the witnesses have been discussing?

MR. SCOTT: The witnesses a while ago 3
described -- they said a number of complex phenomenologic
wodels to describe the =-- f

JUDGE LINENBERGER: Okay, I =--

MR. SCOTT: I'm not pronouncing the word
right.

Phenomenologic ... I don't know what the
correct pronunciation is.

JUDGE LINENBERGER: I don't either.

But can you pull us in here and show us what
you're trying to accomplish and how it relates to the
contention.

MR. SCOTT: 1I'm trying to find out what was
the data basis to come up with a statement in the
model that four percent of the gas would be released
if the temperature was over 3000°.

JUDGE LINENBERGER: Have vou asked that very
gquestion, since that's your goal?

MR. SCOTT: That's what I've been trying to
ask. That's what I was trying to ask the last time.

I asked the guestion, and I got the answer that scmehow

ALDERSON REPORTING COMPANY, INC,
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9-16 . this is not time-dependent, so he didn't know.
9 I guess that's the end of it if his answer
3; is, "Hey, I don't know" ==
a ; JUDGE LINENBERGER: Just ask that guestion
o 5 | of the witness, Mr. Scott.
§ 6 i You're taking history completely out of con-
? g - ; text here and turning it around. Now, go ahead and |
g 8 | ask that guestion and see where it gets you. i }
- 9 | BY MR. SCOTT. ‘
é 10 Qe Gentlemen, wher2 is the experimental data? |
% “: Wwhat's thae basis for stating four percent would be
; ‘2‘ released, if it was greater than 3000°, irrespective
g 13 ; of the time frame between fissioning and the length of
% 14 time that it was at that temperature?
% 15 | BY WITNESS HOLTZCLAW:
i 16 | A That takes us back to Page 17, Lines 8
; ,7' through 15, that cover the data base. That wa:i used
§ |3: to verify the fission gas release model in the GEGAP
§ 19 code in NEDO-10506.
a 20 | Q So, I take it, your answer then is =-=- that
2,! time in terms »f burnup time ... would be between the
22: 300 and 73,0002 Is that your answer?
23 PY WITNESS HOLTZCLAW:
24: A I don't kxnow what you're talking about on
25 time.

ALDERSCN REPORTING COMPANY, INC.
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Q2 Seconds, hours, days.
BY WITNESS HOLTZCLAW:
. I don't see how it relates to the model.
I just dz2n't understand your gquestion, sir.
Q2 Are you saying the amount of gases that
escapes is totally independent of time?

MR. COPELAND: Asked and answered.

MR. SCOTT: If it's not, what's the time
frames that this data is based upon?

(Bench conference.)
JUDGE WOLFE: Sustained.
BY MR. SCOTT:
Q Gentlemen, what happens to the size of
the uranium dioxide as it accumulates fission gases
within it?

MR. COPELAND: Objection to the relevance
to this contention, Your Honor. Also, I believe it's
falling back within that area where the Board terminated
cross-exanination.

MR. SCOTT: Your Honor, obwviously the gap
size depends upon the size of the fuel. And there jusc
might be some relationship between the size of the fuel
and the amount of fission gas it had inside it.

JUDGE LINENBERGER: The gap size also depends

on the size of the cladding. And if it swelled a little,

ALDERSON REPORTING COMPANY, INC.
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it might keep pace with the size of the fuel.

$0 ==

MR. SCOTT: True. I'm just going into parts
of it at a time.

JUDGE LINENBERGER: Okay. Define things
so that the witnesses can have =--

MR. SCOTT: I'm talking about only the fuel.
I'm not talking about cladding at this point. |

(Bench conference.)

JUDGE LINENBERGER: I think, Mr. Chairman, |
this really has been discussed. But not knowing what
it is that Mr. Scott is trying to get at, and recogniz-
ing his complete refusal to tell us what he's trying to
get at, I guess we're almost forced here to see where
it's going. But =-

MR. SCOTT: 1I'm not refusing anything.

JUDGE WOLFE: Well, we'll overrule the
objection and will hear the answer.

WITNESS HOLTZCLAW: Could you repeat the
gquestion again?

BY MR. SCOTT:

Q What is the effect, if any, on the size
of a piece of uranium dioxide fuel pellet on the amount
of fission gas inside the fuel pellet?

/17
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BY WITNESS HOLTZCLAW:

A There is a phenomenon that we referred to in
our testimony on Page 16 called irradiation swelling.
The irradiation swelling is one means, other than thermal
expansion, by whi-h the pellet increases with size
during its lifetime.

Irradiation swelling is due *to the build-up
of fission products within the matrix of both gaseous
and solid fission products, which then cause the pellet
to increase.

JUDGE WOLFE: 1It's now 12:45. What's the
pleasure of the parties? Shall we recess now? Proceed?

How much more examination do you have, by
estimate, on this contention, Mr. Scott?

MR. SCOTT: Probably ro more than a few
minutes.

JUDGE WOLFE: Can you be completed by on2
o'clock?

MR. SCOTT: Most likely.

JUDGE WOLFE: Shall we proceed to one and
then recess for lunch?

MR. COPELAND: Yes, sir. 1I'd like to make
sure that we do get finished with these witnesses
today and get them off the stand.

JUDGE WOLFE: All right.

ALDERSON REPORTING COMPANY, INC.
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BY MR. SCOTT:

Q2

I'm still trying to find where you talk about

fuel swe.iling on that page that you mentioned.

BY WITNESS HOLTZCLAW:

A

Line 23, Page 16. 1It's one of the

characteristics t~at must be considsred in iddressing

gap size.
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Q Okay. I don't know how to distinguish between
a chunk of fuel that's sitting out here that's been bombarded,
as ornosed to a chunk of fuel that's having fissions
take place within it, based on the term fuel irradiation
swelling.

Can't fuel be irradiated and not have any

new particles added to it?
BY WITNESS HOLTZCLAW:

A I'm sorry. I don't follow your line of gquestion.

Q Stick a piece of uranium out here and I'd
shoot neutrons through it; would that not be irradiating
it, even if none of the neutrons stayed within the fugl?
BY WITNESS HOLTZCLAW: .

A The .rradiation swelling that we're referring
to herein is uranium dioxide fuel pellets that are undergoing
fissioning reactions within the fuel matrix.

Those fissioning reactions result in the

creation of additional neutrons whick go to sustaining
a chain reaction, as well as building up fission products.

Q Do you know why the swelling takes place?
Do you think it's the building up of the products as
opposed to the fact that neutrons pass through?
BY WITNESS HOLTZCLAW:

A As I just stated, the irradiation swelling

is due to the creation of fission products due to the
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fission reaction.

Q Okay. Are you able to separate out in that
determination whether or not part of the swelling is
caused just by temperature increase that takes place
whenever you have fissioning?

BY WITNESS HOLTZCLAW:

A Another facet of the impact on gap size is
a phenomena called thermal expansion, which is mentioned
on line 22, page 16, of our testimony; and which, also,
is considered in our modeling.

Qe Okay. Fuel relocation, is that a swelling
phencmenon, also?

BY WITNESS HOLTZCLAW:

A Fuel relocation is a phenomena associated
with the fact that the fuel pellet on heatup cracks into
sizable chunks, and then can relocate within the fuel
cladding tube.

Q In other words, chunks can fall off and get
closer to the cladding?

BY WITNESS HOLTZCLAW:

A Yes, they can, and that's why it's accommodated
in the model.

Q Ckay. What kind of temperature dces it take
within the cladding to cause this -- I mean, within the

fuel to cause this cracking, shattering?

ALDERSON REPORTING COMPANY, INC.



0=-3

300 VIH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

10 |
n
12
13

14

15

16

17

18:

19

21

23

25

e B

BY WITNESS HOLTZCLAW:

kS I'm not sure of any specific temperature
bounds, but it's a phenomens tha* occurs in all operating
fuel.

Q Okay. Is it == Well, I'm trving to get
an idea ot the magnitude.

Is it such that essentially anytime you take
in a new nicely centered fuel rod and stick it in the
reactor, and you heat it up, operate it a few days, that
it's going to == if you cool it down and look at the
fuel within the fuel rod after a few days of operation
at a rated power, that it wouldn't look like a pellet
anymore, but it would look like a bunch of fractured
pieces?

BY WITNZESS HOLTZCLAW:

A One way to view it as a bunch of -- as a
group of pie-shaped wedges where there are cracks in
the center of the uranium dioxide pellet.

However, there is alsc a phenomena, for lack
of a better term, reverse relocation, which would tend
to relax the pellet back to ité original configuration.

Q Does it go back to its origiral «ize fully
after it's cracked and relocated, or is it always going

to be larger than it was before?

,/,/

ALDERSON REPORTING COMPANY, INC.



0-4

300 TrH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5564 2345

10

12

13

14

15

16

17

19

20

21

18

OB s

BY WITNESS HOLTZCLAW:
A I don't think I can make a blanket statement
in answer to that guestion.

JUDGE LINENBERGER: Mr. Scott, again, please
identify that part of the contention that this line of
questioning is attempting to verify or justify or whatever.

We're having trouble here seeing where you
are going and why.

MR, SCOTT: 1I'm talkinc about the gap size.

JUDGE LINENBERGER: Which part of the contention
are you == Which allegation in the contention are you
supporting with this line of questioning, please?

MR. SCOTT: Well, basically, we're supporting
tHe vast uncertainties in everything that thev're doing.

JUDGE LINENBERGER: Which part c<f the contention
are you supporting by unfolding these uncertainties?

MR. SCOTT: The conductance is going to vary
the function of the gap size. A lot of fission gas release
is going to be =--

JUDGE LINENBERGER: Have you asked the witnesses
whether the conductance does vary as a function of gap
size and heard an answer which you can find fault with
in any way?

You know, you could go directly to t.ue question,

if that's your objective, to conductance versus ga» size

ALDERSON REPORTING COMPANY. INC.
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and, yocu know, could save a lot of time with respect
to pellet cracxing or whatever.

MR. SCOTT: I don't know how to respond to
thac.

JUDGE LINENBERGER: Well, we may not know
how to allow you much more time, either.

Well, I guess my comments are wasted. Go
ahead with whatever your next question is. { don't know.
BY MR. SCOTT:

Q Gentlemen, doesn't the cladding temperature
increase as the gap size decreases, everything else being
equal, in operating the Allens Creek BWR?

MR. COPELAND: Objection toc relevance.

MI.. SCOTT: We're here to determine whether
or not the cladding temperature is likely to be in excess
of that that would cause melting.

MR. COPELAND: How does that relate to thris
contention, which talks about the Dutt-Baker correction
factor?

MR, SCOTT: What do you mean, the Dutt-Baker
correction factor? Who is talking about that?

MR. COPELAND: That's this contention.

MR. SCOTT: This contention is that the peak
cladding temperature may be in excess of 2,200 degrees

Fahrenheit. That's the contention.
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MR. COPELAND: 1I'll withdraw my objection.
Let's go on, Your Honor.

WITNESS EOLTZCLMW: You asked if the cladding
temperature increases?
BY MR. SCOTT:

Q With the gap size decreasing, everything
else being equal?

BY WITNESS HOLTZCLAW:

A The inside cladding temperature would increase,
because there would be better gap conductants.

Well, there would be less resistance to heat
transfer with the smaller gap.

The outside cladding surface temperature
would remaiq the same.

The cladding volume temperature would go
up slightly because of the increase of temperature on
the inner surface.

Q How could the outside cladding temperature
remain the same, if everything else was the same, except
the fact that more temperature was passiné from the interface
into the interface of the cladding?

BY WITNESS HOLTZCLAW:

A Because the resistance to heat transfer on

the exterior surface of the clad is unaffected by the

change of gap size.
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o Well, I'm not talking about the heat transfer
rate at the outer interface, bu* I'm talking about the
temperature of the outer interface.

MR. COPELAND: Do you have a question, Mr.
Scott?

BY MR. SCOTT:

Qe 3efore the temperature gets to the outer
interface, would the temperature rise?

MR. COPELAND He's answered that gquestion
just now.

JUDGE WOLFE: There's an objecticn.

MR. SCOTT: Well, I have nothing to say.
That's not an objection.

MR. COPELAND: I am obijecting. 1It's been
answered.

JUDGE WOLFE: 1It's been answered, Mr. Copeland
said.

MR. SCOTT: Well, it hasn't been answered.

I don't know how he can say that =-- what I can say about
that.

This issue has not even come up until just
now. If you haven't heard an answer in the last 15 seconds,
you haven't heard it.

MR. COPELAND: Well, I'll withdraw it.

He obviously couldn't understand the answer

ALDERSON REPORTING COMPANY, INC.
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he got, so.... I'll withdraw the objection.
BY MR. SCOTT:
Q Maybe the other gentleman can say something.
BY WITNESS WILLIAMS:
A If you are transferring the same amount of
heat and <he moder;tor temperature is the same, the external
heat transfer coefficient is the same, the clad temperature
has to be the same, the exte nal c¢lad temperature.
Q Even though you are applying more temperature
to that interface from the inside of the cladcing?
BY WITNESS WILLIAMS:
A That's what I said.
Q Are you saying, if I applied to a window
in a house dim sunlight through the window in one case,
as opposed to a blowteorch in the other case, the temperature
on the other side of the glass would stay the same?

BY WITNESS HOLTZCLAW:

A That's not the same. That analogy is nct
the same.
Q What's different?

BY WITNESS WILLIAMS:

A You are transferring diffecent amounts of

' heat.

24

25
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BY WITNESS WILLIAMS:
A You are transferring different amounts of
heat.
Q I haven't talked about magnitudes. You said
there w( 11d be no change.
BY WITNESS HOLTZCLAW:
A We said there would be no change in the cladding
external surface temperature.
We did tell you Lnat the cladding volume
temr 2rature would go up, as well as the cladding inside
surface temperature.
Q I understand that, and I don't understand
how it's possible for tre volume temperature to go up
and one side for the temperature to go up and the other
side to stay exactly the same, if all the other conditions
remain the same.
MR. COPELAND: Well, the witnesses have explained
it.
If Mr, Scott can't understand it, Your Honor,
that's just too bad.
MR. SCOTT: Well, it's not bad. 1t's just =--
JUDGE LINENBERGER: Yes, I think for you
it is bad, Mr. Scott, because there's no point to badgering
these witneszes about something that they have explained

and are not going to change their answer on.
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The simple physics of the matter dcesn't
even require them to change their answer, whatever 2lse
might come into play.

Again, I have to inquire, Mr. Scott, how
it is you are supporting =-- either supporting the contention
or finding difficulty with the testimony?

MR. SCOTT: Well, the problem with the testimony
is that it doesn't say anything.

JUDGE WOLFE: Well then, you are spending
an awful lot of time on cross-examination of nothing,
Mr. Scott.

MR. COPELAND: I ask that that comment ke
stricken from the record.

JUDGE WOLFE: No, I think this is reflective

MR. COPELAND: You're right. I agree. I
withdraw my request.
MR. SOHINKI: Mr. Chairman, in light of
Mr. Scott's last comment, I don't see why the Board shouldn't
either terminate cross-examination cor place a limitation
on it.
I've had two witnesses sitting here for two
days. It's quite apparent by now that the witness with

regard to cold slug won't even get on, let alone the

witness that's here to address this issue has been sitting

ALDERSON REPORTING COMPANY, INC.
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here for two days and was scheduled to get on the witness stand
yesterday.
The cross-ex>minatiocn has been totally unproductive.
If Mr. Scott didn't think the testimony said anything
that hurt 1is case, then he shouldn't have begun the
cross-examination in the first place, and our w.tnesses
would have had an opportu..ity to testify.
MR. SCOTT: Mr. Chairman.
JUDGE WOLFE: How much more time do you have
on cross-examination?
It's now 1:05.
MR. SCOTT: Five minutes or so, I think.
I think I'm about finished.
JUDGE WOLFE: All right.
BY MR, SCOTT:
Q I am still trying to find where in your testimony
it says hew hct the cladding is going to get.
JUDGE LINENBERGER: What is the question?
BY MR. SCOTT:
0 How hot is the cladding going to get?
JUDGE LINENBERGER: Mr. Scott, I =~ Mr. Witnesses,
I don't want to hear an answer until Mr. Scott refines
and restates the question to specify the circumstances
under which he's looking for an answer.

MR. SCOTT: Okay.

ALDERSON REPORTING COMPANY, INC.
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BY MR. SCOTT:

Q The circumstances are that we've got the
Allens Creek reactor operating.

It's operated for 45,000 megawatt days per
metric ton.

It'g ==

JUDGE LINENBERGER: Mr. Scott, keep scme
realism in this.

You already know what the testimcny is on
the end of life burnup for Allens Creek fuel.

MR, SCOTT: And it says éhat they may go
up to that kind of length of time.

JUDGE LINENBERGER: Continue.
BY MR. SCOTT:

Q Now, under this condition where this thing
is operated full power for three or four years, and this
one rod has stayed in there all that time, and we have
a worst case loss cof coolant acciaent, what is the cladding
temperature going to rise up to?

BY WITNESS WILLIAMS:

A We answered this question yesterday in relation
to one cof Mr. Doherty's comments.

If you'll look at page 18 of our testimony,
lines 14 and 15, it says, "The peak clad temperature

is significantly below the 2200 limit."
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MR. COPELAND: The gquestion was asked and
answered ves:terday.
BY MR. SCOTT:

Q Can you go ahezd and give me the answer?

MR. COPELAND: I have aui object.on, asked
and answered.

MR. SCOTT: You had earlier said you weren't
going to object.

JUDGE WOLFE: Well, he has.

Sustained.
BY MR. SCOTT:

Q What gap dces that determination assume was
going to exist at the end of that 45,000 megawatt days
per ton?

BY WITNESS HCLTZCLAW:

A At the end of lif2 we would nc% expect a
gap to be in existence. but that the cladding and the
fuel would be at intimate contact.

Q Okay. Where's the fission gases going to
go?

BY ~IT™NESS HOLTZCLAW:

A It will have migrated to the colder plenum

region of the fuel rod, which is designed inﬁo the rod

specifically to accommodate internal pressures due to

ALDERSON REPORTING COMPANY, INC.
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' fission gas release.

Q What pressures are those fission gases going
to be within that small volume of the plenum?
BY WITNESS WILLIAMS:

A Agsin, I think wa answered that earliar.

In the worst case, we would be looking at
something in the regicn of between two and three hundred
2SI, I think, were the numbers thu: we compilated.

Q What's the volume of tirat plenum?

BY WITNESS WILLIAMS:
A I don't know offhand.
Q Approximately?

BY WITNESS WILLIAMS:

A It's about 12 inches long, and whatever the
internal diameter of the fuel is, 419.

Q Okay. Do you realize how many molds of fuel,
fission gas, you're going to have squeezed into that
plenum, if it's all going into that plenum and none of
it is in the gap?

BY WITNESS HOLTZCLAW:

A As the testimony indicates, a good deal of
the fission gas will still be contained within the matrix
of the fuel.

The plenum has been sized to accommodate

end-of-life fission gas releases and with end-of-life
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pre'isures that wouli not “ead to distortions or rupture
of the fuel rod.
¢ Do we know that based on operating exrerience?
BY WITNESS HOLTZCLAW:
A This, again. gets back to the database used
in verifying the fission gas release model that we pointed
nut on page 17 of our testimony.
Q The fact that it gets back to it, I don't....
Was fuel rods, like #llens Creek, with that
same size plenum, P ~ they been cperated for three or
four years to see that in fact it would create such pressures
that it would bust the rods?
BY WITNESS HOLTZCLAW:
A The fuel rcds that were used in that database
have plenums .enum volumes that cover the volumes
cf the Allens Creek rods.
I don't have the specific ranges of those

parameters, but it's very similar to the range that I've
indicated earlier on diameters.

That is, the volume of the plenum in the
test rods encompassed the volume of the Allens Creek
rod.

o Hasn't General Electric started putting some

sort of a getter in the plenums?

7/ /7
/ /
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BY WITNESS HOLTZCLAW:

A We've been doing that since the mid-1970's
or earlier, . believe.
[} Okay. So if the prior data was based on

plenums that didn't have the getters in it, why wouldn't
the getter be filling up that plenum volume?
BY WITNESS HOLTZCLAW:

A The data is correlacted in terms of a ratio
of fuel volume to plenum volume, where the plenum volume
is only that volume that is free for fission gases to
be stored.

e How much of a safety factor do you maintain
that is desicvned into this plenum, as compzred to the
pressures that it's going to be asked to hold?

BY WITNESS HOLTZCLAW:

A The design analyses aren't performed in a
fashion to identify a specific safety factor.

Q Does that mea vou don't know what the safety
factor would be?

BY WITNESS HOLTZCLAW:

A The desian analyses are performed utilizing
an acceptable model, and the model is qualified with
additional data »nd shown to provide a conservative prediction
of data; and that conservatism is judged to be adegquate

for use in the fuel design models in design.
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The model is further verified -- or the application,

I should say, of the model is further verified through
very complete test programs of operating fuel and through

inspections of irradiated fuel to preclude the chance

that the design analysi, for rome reason is not appropriate

in its application.

Qe Well, that all sounds pretty good, except
that so far you haven't been able to give me any details
of any of this.

You know, you say, "Well, we checked it out
and it's all good"; and, therefore, I should go home
and be happv.

I was asking for numbers, data.

What, for example, if you're wrong --

JUDGE WOLFE: I will strike all prior ccmment.

If you want something more f£rom the witness,
ask for it.

I don't want these commentaries on the record.
BY MR. SCOTT:

Q What if instead J>f four percent fission gas
release, "'ou nad six percent? Would the plenum still
hold 1t?

BY WITNESS HOLTZCLAW:
A I can't address speculative questions like

that.
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Q Sure, you can.

MR. COPELAND: The witness has answered the
guestion,

MR, SCOTT: His answer was, "I can't answer
it," and that's ==

MP. COPELAND: And you just told me he coula.
Now what are we suppcsed to do about that, Mr. Scott?

MR, SCOTT: Well, if he can answer it =--
If the only reason he's not answering it is he thinks
it's speculative -- if he can't answer it because he
doesi.'t have the knowledge, then that should be on the
record and not be confused as to why he's not answering
it.

That's the problem with letting those kinds
of answers be left untouched.

JUDGE WOLFE: The answer will stand.

Now, if you want to ask anotier question
as to perhaps why he thinks it's speculative, that's
up to you; but that's his answ.r.

I will allow one or two more gquestions for
you to plumb that response of the witness.
BY MR. SCOTT:

Qo Why is it speculative that we couldn': have

six percent releasa instead of four percent under some

fuel rod that's in the Allens Creek reactor?

ALDERSON REPORTING COMPANY. INC.
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BY WITNESS HOLTZCLAW:
A I'm not arquinq that portion of it.

I can't happen what would haipen with a six
percent release, tecause it's outside my experience in
this area.

MR. SCOTT: No further gquestions.

JUDGE WOLFE: All right.

It is now 1:17. What would the parties like
to do, have a short recess, continue or =--

MR. CUPELAND: I think it really depends =--
well, we're ready to keep going, Your Honor.

My main objective is to try to get these

gentlemen dismissed today.

I certainly would hope we would get Mr. Meyer

dismissed today.

I think if there¢'s any possibility of doing
that, we ought to proceed ahead, since we're only going
to be here until 3:30 totay.

JUDGE WOLFE: Any objection?

MR, SCOTT: VYes, I'd like to go eat dinner.

JUDGE WOLFE: Well, iz's not 6:00 o'clock
yet.

MR, SCOTT: 1In Arkansas, dinner is at noon.

JUDGE WOLFE: Oh.

MR. SOHINKI: Perhaps we could inguire,

ALDERSON REPORTING TOMPANY, INC.
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Mr. Chairman, how much cross-examination Mr. Doherty
and Mr. Scott plan of Mr. Meyer, so that we might see
whether it's conceivable that he may be finished today?
JUDGE WOLFE: Mr. Doherty?
MR. DOHERTY: No, I don't think it's conceivable
that I will finish Mr. Meyer in the time we have remaining.
JUDGE WOLFF: In other words, even between
now and 3:30?
MR. DOHERTY: Oh, yes, that's absolutely
right.
I also think we have redirect and Board guestions
on the panel, which is going to make it even more impossible.
MR. COPELAND: Well, that raises --
MR. DOHERTY: I also think that we should
get a little break. I'm hungry.
JUDGE WOLFE: To get back to -=- Also, have
you finishe.. your cross-examination of these witnesses
now on all contentions?
MR. SCOIT: Yes. Yes, I wasn't going to
cross except on the two.
JUDGE WOLFE: Only on the two. All right.
So you are finished with these two witnesses.
MR, COPELAND: I think it would help, Your
Honor, if we could just get some indication on how long

the Board thinks they might take, in judging how loag

ALDERSON REPORTING COMPANY, INC.
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a break to take.

JUDGE WOLFE: Board gquestions will De, I
presume, about half an hour.

MR. SOHINKI: Mr. Chairman, it doesn't seem
like it matters whetiler we take a break or not, then,
because if they are not going to finish with Mr. Meyer --
In light of the fact that we're taking a week break between
now and the next hearings, and Mr. Meyer, accord.ng to
our proposed schedule, won't be here until the second
week of that two-week period, it doesn't really seem
logical to even start with him today.

I might add again ==

JUDGE WOLFE: Is Mr. Meyer to testify on =--
oh, yes, on the interconnection.

MR, COPELAND: That's a different Mr. Meyer.

MR, SOHINKI: -'m ref2rring to fuel failure.

Our proposed schedule which will be submitted
to the Board would call for him to te testifying on Monday,
June 8th.

JUDGE WOLFE: Well, in any event =-- all right.

MR. SOHINKI: All I'm saying is I'm just
totally dismayed that we couldn't even get Mr. Meyer
on the stand today.

He's been here for three days.

The cross-examination has been totally unproductive,

ALDERSON REPORTING COMPANY. INC.
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and we've flown him and Mr. Brooks down here. They've
sat here through this.
Now, I may be required by my job to be subjected
to this type of cross-examination, but witnesses aren't.
MR. DOHERTY: Mr. Chairman, I object to Counsel's
gratuitous characterization of our cross-examination.
MR. SOHINKI: Gentlemen, the Board itself
has on several occasionstermed the cross-examination
non-productive.
MR. DOHERTY: That does not give you the
right to come out and just parade it up «nd down.
JUDGE WOLFE: The Becard will not hear any
more of these sorts of arguments.
We are not persuaded one way or the other
by what is said. We are p2rsuaded by performance or
lack of performance.
We have drawn our own conclusions on that.
MR. SCOTT: Mr. Chairman?
JUDGE WOLFE: Yes.

MR, SCOTT: I would like to suggest and propose

| that we start letting Intervenors have some real say

| in schedules, as opposed to just kind of proposing them ==

25

JUDGE WOLFE: Well, I've asked you to get

| together to talk with Applicant and Staff.

Aprarently, there has been very little, if

ALDERSON REPORTING COMPANY. INC.
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any, agreement on scheduling.

Where there is little or no agreement.dn' schedulina,
the Board is open to hearing argument; but I must say,
inasmuch as it is Applicant -- and I've said this before.

Tt is Applicant that has the burden of proof
and has the number uf witnesses that it has. Inasmuch
as Staff has the number of witnesses that it has, then
thay hava the -- the weight is on their side as to how
they -ve going to schedule.

If there is any real problem, the Board is
alway: here, but right off the top, I would say whatever
Applicant and Staff comes up with, absent some real good
substantial argument by the Intervenors, we'll go along
with the proposed schedule that is come up with by Applicant
and Staff.

Mow do you have something else to say?

MR, SCOTT: Yes.

JUDGE WOLFE: Say it.

MR. SCOTT: 1In that regard, I -- and I assume
other Intervenors are in the same shape -- we have no
objection to anybody's proposed schedule, because we
know they are meaningless.

What the schedule is going to be, when somecone
gets through, the next person will continue.

On the other hand, if we keep getting nosed

ALDERSON REPORTING COMPANY, INC.
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with these rush-rush, pressure-pressure, three or four
people a day schedules, then I don't want to hear the
other side ccmnlaining about it.

The thing is I don't mind == you know, they
can ;chedule anything they want. If they don't waant
to work with us, I don't want ~hem to complain.

MR. DOHERTY: I think yesterday, too, I really
did point out that it was very, very unwise, but we really
didn't have any cption to push into it, very unwise to
schedule Contention 3 and 20 and 39 all in one morning;
that any reflection on how much work had been done by
this Intervenor on Contention 3 would have shown that
that just was going to take mora timing.

I don't want the Board to have the impression
that that was reasonable to expect to cover all that
vesterday.

JUDGE WOLFE: We didn't.

MR. COPELAND: How about a 45-minute lunch
break?

MR. S.OTT: An hour.

MR. COPELAND: Your Honor, I think we need

to make absoclutely certain we finish this panel so they

JUDGE WOLFE: All right.

MR. COPELAND: We do have =--

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: 1It's now 1:20.

We'll recess until --

MR. DOHERTY: Mr. Chairman, I did want to
point out one more thing.

JUDGE WOLFE: Yes.

MR.  DOHERTY: The parties are not in total =--
spread out. We do communicate, and the one thing we
did decide this morning was we should get right in and
get the panel going and not talk about scheduling until
they were finished; and I wish we had stuck with that
and just gone right ahead.

JUDGE WOLFE: All right. We will recess
until 2:00 o'clock. E

(Whereupon, at 1:25 p.m., the hearing was

recessed, to reconvene at 2:00 p.m., the same day.)

ALDERSON REPORTING COMPANY, INC.
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AFTERNOCON SESSION

2:00 p.m.

JUDGE WOLFE: Just befora the recess,
Mr. Scott advised that he had completed his cross-
examination upon Doherty Contention 39 and Contention
235(a), and for whatever reason, advised that he
elecced ot to cross-examine on Doherty Contention 3.

Therefore, we wiil proceed now with re-
direct.

Mr. Copeland.

MR. COPELAND: Yes, Your Honer, I do have
one question of Dr. Williams.

REDIRECT EXAMINATION

BY MR. COPELAND:

Q Dr. Williams, do you recall being asked
sevaral questions about an article in "Nuclear Safety"”
magazine that were authorec primarily by a gentleman
by the name of McDonald?

BY WITNESS WILLIAMS:

A Yes, I do.

o All right.

Are you familiar with Mr. McDonald? Do you
know who he is?
BY WITNESS WITLIAMS:

A Yes, I am.

ALDERSON REPORTING COMPANY. INC.
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Qe Are you aware of any research == Well,
let me back up.
This "Nuclear Safety" article is cited at

a variety of places in Mr. Scott's testimony, but I

believe it is the one in Volume 20, No. 5 of the "Nuclear

Safety" magazine.

Are you aware of any research done by Mr.
McDonald that is in any way =-- additional research
related to that article?
BY WITNESS WILLIAMS:

A Yes. Mr. McDonald has carried out some
additional research, which was not included in the
"Nuclear Safety" article.

Q Could you point to where you found that
information?

BY WITNESS WILLIAMS:

A Mr. McDonald presented this information at
the Raactor Safety Research Information meeting in
October of 1980.

Q And was that research recorded in a paper of
any sort?

BY WITNESS WILLIAMS:

A Yes, Mr. McDonald presented a paper at that
meeting.
Q Do you have that paper with you?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A I do.

Qe Would you read the title of that paper?
BY WITNESS WILLIAMS:

A "Response of Preirradiated Fuel Rod Bundle
During Reactivity-Initiated Accident Test 1-4."

Q All right, sir.

Could you advise us as to the conclusion

which he reached in that paper?
BY WITNESS WILLIAMS:

A I'll read the last paragraph. Now, I'm
reading from a copy of Fhe paper.

"Light water reactor control systems are
presently designed, sucn that if a reactivity-initiatved
accident does occur, the resulting peak fuel enthalny
will be below 110 calories per gram. The PBF results
indicate that there is no safety problem with respect
to loss of coolable geometry, fuel failure propagation
or molten fuel coolant interaction as a result of an
RIA in a commercial power plant.”

MR. COPELAND: Thank you. I have no more
gquestions, Your Honor.

JUDGE WOLFE: Judge Linenberger, Board
guestions.

/1 /
fF r/
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MR. DOHERTY: Mr. Chairman, there is a
correction ... if I may indulge ... just in case anyone
gets thrown off. It's Volume 21, No. 5.

I think he said "20, No. 5," is that right,
counsel?

MR. COPELAND: No, I said "21."

MR. DOHERTY: It scunded like "20" over
here, and I wanted the Boar” to be sure =--

JUDGE WOLFE: All right.

MR. COPELAND: 1It's the one cited in Mr.
Scott's tesuimony.

There's no conflict that I know of.

BOARD EXAMINATION
BY JUDGE LINENBERGER:

Q Gentlemen, with respect to Page 6 of your
testimony, the sentence corresponding to Lines 16
through 18, talks about certain tests that were
performed in a rescarch reactor =-=- a Japanese Nuclear
Safety Research Reactor =-=- and confirmation from these
tests of earlier SPERT/TREAT results.

And the sentence concludes concerning those
3PERT/TREAT. results ... " ... as they indicated no
detectable pressure pulses or fuel fragmentation

between 380 cal/gram.”

Now, in the £ -3t place, were these tests

ALDERSON REPORTING COMPANY, !NC.
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performed with individual fuel rods or a small number '
of fuel rods in an in-pile loop or capsule of some
sort?
BY WITNESS WILLIAMS:

A I believe they were individual rods in some
sort of in-pile loop.

Q All right, sir.

The absence of a detectable pressure pulse

then leads to what conclusion?
BY WITNESS WILLIAMS:

A It leads to the conclusion that for energy
depositions up to 380 calories per gram, that there is
no adverse consequences as a result of the event
as cited by Mr. Doherty in his contention.

I believe one of the specific things that Mr.
Doherty addresses in his contention are the pressure
pulses.

I believe it's Item (b) of the contention,
which states pressure pulses due to fuel conducting
the cooling water.

I would conclude from the Japanese results
that there is no problem with pressure pulses at energy
depositions up to 380 calories per gram.

Therefore; the sort of a2nzrgy depositions that

we're talking about for the Allens Creek plant is certainl:

ALDERSON REPORTING COMPANY, INC.
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no problem.

Q Okay. Now, let me explain my problem.

Rightly or wrongly, I assumed that that
statement concerning no indication of ietectable pre-
sure pulses on Page 6 referred to the fact that =-- as
you said -- individual fuel pins did not rupture and
release fission gas into the test loop, so that the
absence of a pressure pulse wou.d be indicative of the
lack of any significant rupture.

Now, is that a =--

BY WITNESS WILLIAMS:

A, That's partially correct, in that I would
imagine tha: a number of these rods would have failed
at these sorts of energy depositions.

And the resultant pressure pulse of these
rods failing was very, very small =-- as they say, was
not detectable.

Q Well, these fuel rods =-- Were these fuel
rods water cooled or cooled in somne other way; or do
you know?

BY WITNESS WILLIAMS:

A It's very similar to tie SPERT loop. They're

suspended in a capsule that contains water.

Q So they are water-coolad?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS WILLIAMS:

A Yes.
Qe And, again, with respect to the same st 1tence,
" ... indicated no ... fuel fragmentation below 380

cal/gram."

What would hav? been the evidence of fuel
fragmentation had it occurred, or let me turn the
gquestion around =-- what observations were made to
substantiate the conclusion that there was no fuel
fragmentation?

BY WITNESS WILLIAMS:

A Actually -~ after they take the tests, when
they take the rod out and they examine the capsule and
the rod itself, they see that the rod had =-- that there
was no fuel fragmentation ... fragments left in the
capsule. The rod hasn't expelled fuel into the

coolant.

Q Now, in the case of a system, such as proposed
for Allens Craek, if you had a rod drop event, such
as that discussed in the early part of your testimony,
I would presume that associated with the reactivity
increase effect of the rod dropout, that within the
core pressure vessel, pressure would increase at least
during the early part of the excursion.

Is that a proper conclusion on my part, Oor can

ALDERSON REPORTING COMPANY. INC.
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1 you discuss what =-- during the early part of the ex-
2 cursion following a rod drop event, what would happen
3 to pressure?
4 BY WITNESS HOLTZCLAW:
3 5 A During the early part of the excursion, I
; 6 ' would expect that the pressure would go up very slightly,
g 7 based on the informatior that we've seen in test
3
g 8 results.
. i
é 9 That would be very localized, but it would be
g 10 a very insignificant pressure rise locally around the
§ 1 bundles that -- where thece would be perforations in
g 12 the rods.
|
g 13 Q So any pressure transient in the Allens Creek
2 4 ? facility would bear no relationship to the kind of
§ 15 I pressure transient you're talking about with respect
; 16 % to these fuel pin tests on Page 6. 1Is that correct?
r
E v BY WITNESS HOLTZCLAW:
j
E ‘35 A The pressure transients that I would expect
; "i would be very mild, in relation to the potential damaging
? 201 pressure transients associated with higher reaccivity
2'! erxcursions.
22& I haven't reviewed all of the pressure
23; transient information from the Japanese data, but I
| would expect, since there were no detectable pressure
25

pulses, that it would be very similar to the SPERT data

ALDERSON REPORTING COMPANY,. INC.
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pressure transients, which were very mild pressures
for low reactivity insertions.

Qe Now, going to Part (b) of Mr. Doherty's
Contention 3, which addresses pressure pulses from
fuel in contact with the water after it escapes from the
fuel rod, that kind of pressure =-- a pressure pulse
resulting from that kind of mechanism ... can you
characterize how you think that would affect the fuel
or core assembly, or the course of the excursion,
please?

BY WITNESS HCLTZCLAW:

A Yes.

The kind of pressure transient associated
from fuel coolant intaractions'is associated with very
high energy depositions, wherein the fuel is elevated
in tempera‘*ure up to =-- and potentially past the
melting temperature.

And it's then expelled, either as a molten
material or with very finely grained, very hot
particles that then can cause a very violent interaction
with the coolant.

And for chat reason the safety design limit
was created in the first place to preclude that kind of
a situation, because those sery violent fuel/coolant

interactions then evolve into very sizable pressure

ALDERSON REPORTING COMPANY. INC.
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transients, which could harm the internals to the
vessel and potentially affect the pressure boundarvy.

That kind of irteraction obviously would not
be expected in a rod drawback because of the very
low energy deposition.

If there were perforations in the cladding,
the fuel is not at the highly elevated temperatures;
that is, into the melting region and even approaching
vaporization kind of temperature, to provide the driving
force for that kind of a fuel/coolant interaccion.

Qe On Page 3 at Line 18 =-- 18 through 203 =-
it's probably a minor point, but that sentence states
that the reactivity increase in a rod drop accident 1is
terminated by a combination of the effects that you
spell out there.

Superficially, I would have thought that the
reactivity increase was term.nated when the rod had
dropped as far as it could go, and that the thing that
is terminated by these effects you talk Qbout here
is not reactivity, but the effects of a reactivity
increase.

Now, have I oversimplified this picture?

BY WITNESS HOLTZCLAW:
A I believe that there are inherent neutronics

involved with the reaction, whereby it is self-limitding

ALDERSON REPORTING COMPANY, INC.
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because on e there is energy deposition, so that there ;
is a temperature effect, there will be an effect on
the neutronics because of the effects on the cross-
sections of the material that's involved.

Qe Understocd. But the point I was getting at
is that it seems to me once the rod has dropped as
far as it can drop and can go no farther, at that very
instant of time, you have all the reactivity increase ﬁ
you're going to get.

What happens after is a consequence of that,

as I view it. And so I'm asking you, literally, is
this a correct statement, that the reactivity increase =-- |
BY WITNESS HOLTZCLAW: !

A You're correct. You're not putting in any
more == There's no means of putting in aay more
reactivity after the rod has dropped completely out.

Q This was not to fault your testimony, but only
to make sure that we're understanding it correctly.
BY WITNESS HOLTZCLAW:

A Yes.

Q In places such as at the bottom of Page 6
and the top of Page 7, you have used the term "enthalpy,"
and you have also used the term, "energy deposition.”

Now, to what extent are those terms not

synonymous, or for what reasons?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS HOLTZCLAW:

A The energy deposition is the actual energy
deposited in the fuel due to the reactivity increase.
The enthalpy is a direct function of the physical
conditions of the fuel; that is, the temperature of
the fuel.

In trying to address the differences relative
to the way we model the phenomena, the two are
synonymous, if you don't allow any of the energy to
escape from the system; that is, all of the energy
deposited remains within the fuel system.

The two are not synonymous if allowance is
made for some of that energy to escape¢ from the system:
that is, from the fuel itself.

And calculations have been performed to try
and define how much of that energy does escape. And
estimates on the order of ten, and some as high as 20
percent, indicate that some df the energy in the terms
of heat energy, escapes from the fuel pellet to the
cladding.

Becausa of the short times involved and
because of the large effect of time constants, usually
that energy goes no further than thact during the time
domains of interest.

Q Are you saying here in this particular

ALDERSON REPORTING COMPANY, INC.
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circumstance, this is a radiated heat transfer rather
than a conductive?
BY WITNESS HOLTZCLAW:

A Actually, it would be all modes of available
heat transfer.

But I would suspect that a good deal of
that would be radiated, becav~e of the resistance to
conductance == to direct heat cocnduction are fairly
substantial over these kinds of time domains.

Q On Page 7 the answer beginning at Line 1.9
df!scusses a reassessment or re-evaluation of the limit
on radial! average peak fuel enthalpy given in Reg
Guide 1.77. 5

I think the answer to my question may have
come out in some of your earlier discussion, but I'd
like "0 have vou review it again.

What was the motivating consideration that
indicated it would be wise to re-evaluate this limit?
BY WITNESS HOLTZCLAW:

A I think the prime mover was the results
£rom the test programs carried out in Idaho by EG&G,
Incorporated. And in that program, there was concarn
with regards to coclability, relative to the 280 calorie
per cram limit.

I should point out, however, that there were

ALDERSON REPORTING COMPANY, INC.
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in private communications with some of the people in
Idaho ... trying to best understand what they really
meant by that 230 calorie per gram value that they were
suggesting, that they were only considering the effects
of the prompt neut - 8 during the course of the ex-
cursion.

And they were also providing for the transfer
of some of that energy out of the rod, and so they were
allowing some of the heat to be transferred from the
fuel pellet to the cladding.

And thev made the suggestion that based on
coolable gecometr_ ' considerations, that they would recom-
mend a lowering of that limit.

I should again point out too that it was
with regards to an enthalpy value and not to the total

energy deposition.

ALDERSON REPORTING COMPANY, INC.
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Q Cy the way, you indicate that both NRC and
EG&J has suggested a different enthalpy limit,

What is EG&G's role here? Are they part
of a consortia of operating contractors at Idaho?
BY WITNESS HOLTZCLAW:

A I believe they have a contractual relationship
with the Department of Energy, and I believe == I'm not
positive, but I believe these tests were performed under
contract with the government.

Q Well, I guess what I'm asking here, if you
know, was EGs&G merely responding to a recommendation
that came somewhere else in the NRC National Laboratory
System, or did someone within the EG&G organization originate
the consideration that this ocught to be loocked at?

BY WITNESS HOLTZCLAW:

A I'm sorry, that the problem ocught to be looked
at, or the ~-

Q That the problem ought to be loocked at.
8Y WITNESS HOLTZCLAW:

A I don't know the basis for -- I don't know
the reason why the test piogram was startad.

I don't know the basis for that.

e All right. Let's leave that one alone.

Now, when you talk about in that same sentence,

the same part of your testimony, insuring a coolable

ALDERSON REPORTING COMPANY. INC.
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geometry, is that as opposed to a =-- coolable gecmetry
as opposed to a gecmetry that is non-coolable for what
reason?
BY WITNESS HOLTZCLAW:
\ Okay, a good guestion.

The term coolable gecmetry takes on, I think,
a number of different meanincs, depending on the accident
scenario, as you've really indicated in your question,
dependin3y on the accident sc:nario in question.

1 think it is the terminology originated
in loss of coolant accidents where you wanted to make
sure that the resultant degraded bundle structure would
not be in such a geometry that would nct allcw emergency
core coocling system coolant t¢ insure that it's a safe
shutdown in the plant following an accident.

With regard to reactivity in this unit accident,
I think the terminology is a little bit looser and has
been utilized to question any geometry ‘hanges in the
assembly following a potential accident, because we have
seen thiough emergency core cooling tests of simulated
fuel bundles that you can get very drastic distortions
of the bundle.

In fact, with flow blockages on the order
of up to 40 percent; and still have an assembly that's

very amenable to cooling by any number of emergency core
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I think the terminclogy in this respect has
been slightly misused in that there were cases in the
EG&G test program where there were geometry distcrtions;
but that sould not necessarily entail a resultant assembly
that would not be amsaable to cooling by any number of
cooling systems.

Qe So are you saying, taen, chat in the context
used here, the term "coolable geometry" is or is not
a go/no-go situation wita respect to things like the
requirements of Appendix K?

BY WITNESS HOLTZCLAW:

A I would say it's not a go/no-go situation.
It's really with :egards to aszembly distortiors, say,
from design.

o} On page 8, the answer beginning at line 7
refers to what is called Rod 568 of the SPERT tests,
and the sentence at lines 1l and 12 indicates, "There
was no prompt fuel dispersal...nor any indication of
resulting large pressure pulses."

With respect to -- What doces the term "prompt
fuel dispersal" mean?

BY WITNESS HOLTZCLAW:
A That's the rapid expulsion of small fuel

fragments, which could then become involved in the fuel

ALDERSON REPORTING COMPANY. INC.
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coclant with the so-called fuel coolant interaction.

Q And is the evidence for that lack of a prompt
fuel dispersal, the lack of a large pressure pulse?
BY WITNESS HOLTZCLAW:

A Actually, it's two things, sir. It's both

the lack of a large pressure pulse, and the post-radiation in-

| spection of the capsule wherein the rod was contained.

Although there may have been sizabie chunks
of fuel pellets, there was not the finely-grained f{uecl
at very highly elevated temperatures that interacted
with any coolant.

Q In various parts of this testimony there's
been a discussion of energy deposition limits, and at
the top of page 9, for example, there is the statement
at line 4, "Numerous test results indicate that the 280
calorie per gram limit on total energy deposition is
conservative."”

Now, I quess that should be comforting, but
what would be more comforting would be to kucw what kinds
of things abeut either the design or the operational
mode or whatever, what sort of Allens Creek-specific
things will assure that that limit is not exceeded?

BY WITNESS HOLTZCLAW:
A There are two things, I think, that will

actually assure that the energy deposition would be on

ALDERSON REPORTING COMPANY, INC.
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the order of the 135 calories per gram, as we've guoted.
One of those is the design of the control

system, which limits the rod worth; and the second is
the operation of that control system, wiiich actually
performs the same function and insures the relatively
uniform distribution of rod worths within the core, which
physically, then, precludes the physical possibility
of a rod-drop accident resulting in severe energy deposition,
because from the physics involved, if the rod were, sir,
kept low enough, there is no way that the excirsion,
even if it were to occur, would deposit energy that would
resulc in any deleterious effect.

Q Well, let's hypothesize that in the continuing
reassessment of matters such as this that is likely to
go on for scme time, I would think, that a few years
from now something turns up experimentally »r theoretically
that would indicate that the 280 calorie per gram total

energy deposition limit really isn't so conservative.

In fact, it really ought to be prudent consideration

to say it ought to be reduced -- I don't know how far -
significantly.

What I'm getting at is if this realization
surfaces well into the cons%“ruction and assembly of the
Allens Creek reactor, assuming it is going to be constructed

and assembled, what leeway is there ornce the design is

ALDERSON REPORTING COMPANY, INC.
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set to accommodate to anv chanrges of these sorts of considerations

about what energy deposition limits cught to be?
BY WITNESS HOLTZCLAW:

A We've reviewed that internally at GE just
in light of the suggestions that have come out of the
EG&G test program.

I can tell yru what our thoughts have been
with regards to the suggestious on changing that limit,
and it's not very severe, because we would calculate
being well below that limit now anyway.

I don't think we would have a significant
concern of any changes in that limit down to where we
are currently calculating the results of the rod-drop
accident.

If in fact there were scme very severe problem
that has been overlooked in the industry for all these
vears with regards to reactivity-initiated accidents,
which I £find fairly unlikely, but which for purposes
of our hypothetical discussion here, if they were tc
lewer the limit to something lik2 135 calories per gram,
then I would think that there were twc things that I
would be reacting to personally.

One, I would not allow certain control patterns
to be utilized in the operation of the plant.

As we've seen in the topical report that
P
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we have discussed in our testimony, we would obviously
make some recommendations on plant operation with regard
to control rods being out of service; and so we would
make some changes in that regard, ard that would evolve
into technical specification changes.
I have a hard time hypothesizinc toco much
further wnan that, although I think that there wcuild
be other things that could be done, even of a more stringent
nature, such as hard wiring certain control patterns
in the control room of the reactor, precluding the changing
of a pattern during the course of operation and thereby
limiting the rod worths to specific values that would
meet whatever limit may be put into place.
Q Okay. MNow, I've heard you say nothing that
touches on derating of plant operations in any way.
Is this intentional on your part to say nothing
on it?
BY WITNESS HOLTZCLAW:
A Yes, because I don't think that wculd be
a feasible alternative, because I think we've pointed
out in many cases the limiting rod-drop accident can
occur at zero power conditions.
So power derating wculd be effective only
on on2 range of the rod-drop accident. It might not

address that cold condition case.
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Q At the top of page 12 you refer to both the
plenum gas and the fuel gas.

I really don't quite understand why they
aren't rather intimately mixed.

BY WITNESS WILLIAMS:

A Essential’., taey axr:, but for the purposes
of the analysis, they are treated separately.

Qe They are treated separately, okay.

At page 13, the first full answer there beginning
at line 8 discusses tests on prototypical BWR fuel bundles
tested under simulated LO'A conditions.

Were these fuel bundles in a neutron field?
Were they heated bv fission energy?

BY waNESS WILLIAMS:
A No, they were electricallv heated.
g Electrically heated, okay.

Were they actual fuel bundles or were they
fuel bundle mock-ups with heater elements replacing fuel
pins?

BY WITNESS WILLIAMS:

A They were actual fuel rod cladding with internal
electrical heaters.

Q But the cladding was --
BY WITNESS WILLIAMS:

A Yes, the cladding was --

ALDERSON REPORTING COMPANY, INC.
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Q -- typical?
BY WITNESS WILLIAMS:

A -- was typical, vyes.

Q Ard here you are using the word "coolability,”
I gather in the LOCA sense, and not the sense we were
talking about earlier:

BY WITNESS WILLIAMS:

A Yes.

Qe At the bottom of page 27, starting at line
25 -- page 17, I beg your gpardon, starting at line 25,
you indicated thac the Dutt-Baker correcticn factor used
for BWR's, in essence, was an outgrowth of a similar
correction factor developed for the Liquid Metal Fast
Breeder System.

I can'“ help bnut be cvrious why the LMFBR
program would develop a need for this correction factor
before the BWR field would be interested in it.

BY WITNESS HOLTZCLAW:

A Well, I believe it has to do with the fact
that the consideration of fission gas release at elevated
exposures, that type of data was more readily available
from LMFBR research due to the higher target exposures
that that fuel type would have relative to LWR fuel type.

If yvou look at the two research areas 2n

a -- if you're viewing both research areas, there's probably

ALDERSON REPORTING COMPANY, INC.
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JUDGE LINENBERGER: Thank you, gentlemen.
That's all I have.
JUDGE WOLFE: Mr. Sohinki, cross on Board

guestions?

MR. SOHINKI: I think I just have a couple

of gquestions.

RECROSS-EXAMINATION

BY MR. SOHINKI:

Qe Gentlemen, r. Linenberger was discussing

pressure pulses with you.

NAw, I take it that the way you would tell in
a test that's done in a capsule whether there was
significant damage from a pressure pulse, would be if
there were damage to the test capsule.
Is that right?
BY WITNESS HOLTICLAW:
A Yes. And, in addition, these capsules are
instrumented with a pressure measuring device, such as
a pressure transistor of something of that nacture; and
the prassure traces are monitored during the course of
the tests and the readout on such an instrument 1s
available post-test.
Q And, I take it that if a pressure pulse were

created in a test that were sufficient to damage the

test capsule =hat you might infer from that that level

ALDERSON REPORTING COMPANY, INC.
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of pressure pulse might damage the reactor internals in
an actual operating mode in a commercial reac®our?
BY WITNESS HOLTZCLAW:

A That's correct.

Q Do you know of any test in the SPERT series
or the TREAT series, or Power-Burst series in which the:e
was this damage to the capsule from the pressure pulse?
BY WITNESS HOLTZCLAW:

A I don't recall the capsule damage, per se.
And, it is just because I don't recall the details of
some of the more extreme energy deposition tests.

However, based on the summary provided'in the
McDonald paper, there are indicatious of some significant
pressure levels naving Feen attained in test with the
very high energy deposicions.

2 And, do you have opinion as to how high a
pressure pulse would be in terms of either megapasquills
or either PSI in order to cause damage to the reactor
internal?

BY WITNESS HOLTZCLAW:

A We would have to conclude that it would be =--
that it would require a significant overpressurization
to cause such damage. And, I don't have a specific value

in mind.

However, as an indicatcr, we would assume that

ALDERSON REPORTING COMPANY, INC.
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our pressure integrity or the pressure system capability
of, say, the reactor pressure vessel was fairly
substantial, on the order of some 600 PSI above system
operating pressure.

That's a little bit misleading, however.
Because that pressure is a static-type of pressure and

the pressures that wn are talking about here are,

|
|

obviously, very dynamic and are very rapid. And,in vesselﬁ

such as reactor pressure vessels have strafe capabilities
well in excess of their static pressure capanility.

It happens to be a parameter or a Property
of such a vessel that .t is very hard to analyze and
exactly pinpoint. However, it is well in excess of this
static pressure capakbility. .

Based on the static pressure alone, we would
assume that pressure pulses in as high as the
static overpressurization test pressure of the vessel
would not do harm to the system.

Q Would it be your opinion, that in order to
achieve a condition where there was damage to a reactor
internals from a pressure pulse, that the water 1in the
reactor would have to have come 1in contact with molten

fuel; or would fuel fragments which are not molten be

sufficient to cause that type of damage.

ALDERSON REPORTING COMPANY. INC.
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BY WITNESS HOLTZCLAW:

A Based on the test information, I would
conclude that it would require a fuel coolant interaction
to achieve such a pressure pulse, which would mean
interaction with molten fuel.

MR. SOHINKI: Thank you.
I have no further guestions.
JUDGE WOLFE: Mr. Doherty?
RECROSS~-EXAMINATION
BY MR. DOHERTY:

Q Mr. Holtzclaw, do you have that == Well,
Judge Linenberger asked a couple of guestions with regard
to =-- which you answered by discussing the Power-Burst

facility tests.

Do you have that Nuclear Safety document still

with you ==
BY WITNESS HOLTZCLAW:
A Yes. I go.
Q -=- that's been up and down a couple of times?
Now, in line with the problem of Coolable
Geometry.
Do you see the chart on Page 592 there?
Test RAl-1?

BY WITNESS HOLTZCLAW:

A Ch-huh [Affirmative.]

ALDERSON REPORTING COMPANY, INC.
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0 Would it be fair to characterize that test
as one where two pairs of fuel rods differed in burnup
that were subjected to the same radial average peak fuel
enthalpy?

BY WITNESS HOLTZCLAW:

A On this table there are == Test RAl-1l was a
test involving four fuel rods each surrounded in their
individual flow-shrouds.

Two of these rods had burnups of 4,600
megawatt days per ton.

Two of these rods were fresh rods with zero
burnup.

Q Now, would it be fair to say, I'm repeating
myself, I know it is a long question, that the radial
average peak fuel enthalpy was the same for all four
of the rods?

BY WITNESS HOLTZCLAW:

A The racial average peak fuel enthalpy as
indicated in the chart was the same for all four rods =--

Q All right =-

BY WITNESS HOLTZCLAW:
A Two hundred -- I'm sorry.
Q Go ahead.

BY WITNESS HOLTZCLAW:

A 285 calories per gram.

ALDERSON REPORTING COMPALIY, INC.




300 TrH STREET, SW. |, REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2346

10

11

12

13

14

15

16

17
18

19

20

21

23

All right.

Do the rods with the fuel burnup, suffer

or exverience greater flow blockage than the rods without

burnup?

BY WITNESS HOLTZCLAW: ?

A According to the comments on this chart, that é
is the case. i

It should be noced, however, that these rods i
had their own individual flow shrouds and, as such, are
not representative of the field assembly, such as an .
assembly that might be inserted into the Allens Creek
plant. That is, the BWR fuel assemblies do not have an
individual flow shroud around each rod.

That's why we discussed later -- Well, that's
why we tend to lend more credenc2 to the more recent work
done by McDonald, et al, in Idaho, as being more
representative since the bundle geometry is closer to
that which would be expected in the BWR assembly.

0 Now, on Page 6, Line 16, there was a =--
Excuse me, Line 18, there was a line with regard to the
NSRR Tests.

Is it your testimony that 350 tests showed
that there were no detectable pressure pulses or fuel

fragmencation below 380 calories per gram?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS HOLTZCLAW:

A Yes.

MR. DOHZRTY: Okay. That's all of my questionsi
Thank you, gentlemen. i
JUDGE WOLFE: Mr. Scott? E
MR. SCOTT: No recross. |
JUDGE WOLFE: Mr. Copeland, redirect?

MR. COPELAND: No, sir.

JUDGE WOLFE: All right.

Are the witnesses to be permanently excused ?

!

MR. COPELAND: Mr. Williams will be recalled
during the hearing s in June.
JUDGE WOLFE: All right.
MR. COPELAND: But, Mr. Holtzclaw is to be
permanently excused. :
JUDGE WOLFE: All right. !
You're excused then.
(Whereupon, the witnesses were
excused. Mr. Holtzclaw was excused
permanently. Mr. Williams was
excused, subject to testifying
further in June.)
MR. COPELAND: Mr. Chairman, while we have
some time, I would like to discuss the matter of

scheduling further here.

ALDERSON REPORTING COMPANY. INC.
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JUDGE WOLFE: All right.

What ar: we referring to now?

MR. COPELAND: Well, I have to apologize.

I believe it was Mr. Culp sent out a letter
to the Board, and I don't have a copy with me.

But, I can tell you the substance of that
letter, because I remember it very well.

JUDGE WOLFE: Was that the May 1, letter?

MR. COPELAND: VYes, sir. That sounds right.
Basically, it was a letter that we sent asking the Board
to go ahead and set or establish two weeks of hearings
in July. And, suggested the weeks of July 12 through 17,
and July 20 through 24.

We had promised that on the 18th, which was

this Monday, we would provide the Board with a list of the

contentions which we were ready to go to hearing on.

We've had some difficulty in coming up with

the exact number of contentions. And, I think Mr. Sohinki |

can explain those reasons better than I.

But, we have discussed it and we both feel
very strongly that we can represent to the Board that
we will be ready to go to trial on a suff.cient number
of issues to justify going ahead and blocking out those
two weeks.

JUDGE WOLFE: Now, may I have those two

ALDERSON REPORTING COMPANY, INC.
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periods now. July what?

MR. COPELAND: It is the week of July 13
through 17; and July 20 tirough 24.

JUDGE WOLFE: And, this would call for, in
each instance, pre-~:ilings by what date?

MR. COPELAND: 3y June 26.

JUDGE WOLFE: June 26.

MR. COPELAND: Aand, I might add, Your Honor,
that we believe that we are very close to being able,
and may indeed by able, to hear all the remaining issues
during July that are in the case.

JUDGE WCLFE: Well, now there are still
outstanding issues that haye to be ruled on =--

MR. COPELAND: Yes, sir, I =--

JUDGE WOLFE: ~- on Motions for Summary
Disposition.

MR. COPELAND: Yes, sir. I understand that.
am referring only to the remaining issues that have
not been ruled con for Summary Disposition; and have not

already been accounted for in the schedule.

JUDGE WOLFE: And, this would alsoc exclude
what, hopefully, will be tried during the two weeks of
June; June 1 through June 12th.

MR. COPELAND: Yes, sir.

JUDGE WOLFE: Now, can you give me some

ALDERSON REPORTING COMPANY, INC.
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approximation, either you or Mr. 5chinki, of how many
issues or contentions would be heard July 13th through
what?

JUDGE LINENBERGER: 13th through 24th.

JUDGE WOLFE: Right. To the 24th.

MR. SOHINKI: We.l, let me make a few comments.|
As the Board may or may not be aware, the Office of |
Nuclear Reactor Regulations has keen in the process of
reassessing their priorities with regard to their review
of different facilities, operating license facilities and |
construction permit facilities.

As the Board may als> be aware, the TMI
near-term lessons learned reguirements with regard to
constructior permits have just been approved. And, the
Staff is now reviewing the Allens Creek facility and
have a dedicated review team looking at the Allens Creek
facility from the point of view of the TMI requirements.

We need, as the Board knows, to issue an

SER supplement with regard to TMI requirements. 2nd, also,

‘there are approximately, and I am not sure exactly, about

ten contentions that have to dc with the TMI related
issues.

We expect,and have every hope, of being able
to, in the next two or three waeks, be able to generate

testimony as well as substantially complete work or %ER

ALDERSON REPORTING COMPANY, INC.
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input with regard to those issues.

So, that it is gquite possible that we may be
able to go *o hearing with regard to TMI issues during
that July period.

JUDGE WOLFE: Now, it is cnly with the
TMI ten issues that are already --

MR. SOHINKI: 1In the case.

JUDGE WOLFE: =- in the case.

All right.

Yes.

MR. SOHINKI: Right.

As well as, several issues that are non-TMI
issues.

So, I guess what I'm saying is: I'm not
sure exactly about the number of issues that we will be
totally prepared on.

I can represent to the Board that we will be
prepared on a sufficient number of issues to justify
setting aside those two weeks of hearings.

And, I will be able to let the Board know
within the next couple of weeks exactly what issues we
would be prepared to gn to hearing on, if the Board

chose to set a schedule for those issues.
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JUDGE WOLFE: Thank you, Mr. Copeland.

MR. COPELAND: I can't add anything to that.

We feel that we're ready to go to hearing
on every contention tha* is left in the case because
we are a little bit ahead of the Staff obviously.

We've already submitted our TMI amendment.

We are now ready.

We're ready to clear the decks, and I think
the pacing item is the Staff and how quickly they can
go; but I feel very strongly that we cught to go ahead
and block out hearing time in July, because it's clear
to me that that will be productive time.

JUDGE WOLFE: All right. You were going
to give me the prefiling date for the Juliy 20th, or would
the prefiling date of June 26th be --

MR. COPELAND: That's for both weeks.

JUDGE WOLFE: For both weeks.

MR. COPELAND: Yes.

JUDGE WOLFE: All right.

MR. SOHINKI: Your Honor, I might add that
since we're going to be back here the weeks of June lst
and June 8th, we could tell the Board during those weeks,
give the Board an exact list of issues for the July hearings.

I wouldn't think thare would be any problem

with that.

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: All right. Messrs. Doherty
and Soctt, any input here?

MR. DOHERTY: No, I don't think I have any
input on that.

JUDGE WOLFE: All right.

MR. SCOTT: My major input is, "~ umber one,
I'm planning on going to New York for vacation .n that
general timeframe. Maybe before; maybe I can get back
by then, but it is still unclear.

Also, a much bigger problem is waen one has
time to prepare. We're into hearings up until June the
12th and prefiled testimony is June the 26th.

That's jdst not much time to prepare.

JUDGE WOLFE: For what?

MR. SCOTT+ Direct testimony.

MR. COPELAND: Do you have witnesses --

JUDGE WOLFE: Could you advise what direct
testimony sou are present on behalf of TexPirg?

MR. SCOTT: 1It's not at all clear yet. It
might be just about anything.

JUDGE WOLFE: Well, we're going to have to
have more than that generalized statement.

You should know by now whether you're going
to have any written direct testimony.

MR, SCOTT: We can present testimony on any

ALDERSON REPORTING COMPANY, INC.
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contention that is under consideration.

JUDGE WOLFE: I'm not saying you can't, but
I'm saying you should by this time know whether or not
you are going to.

You were advised by this letter of May lst
from Applicant that we were going to discuss the proposed
July scheduling.

So you should be pretty well certain. If
you're not, vhy. that's no answer.

MR. SCOTT: Well, part of it depends on whether
Oor not we can get somecne 2lse =--

JUDGE WOLFE: Well, that's always been the
case, and you.just have to let us know. We're here today.

If you can't tell us you're going to have
a hundred witnesses or you're going to have ten or you're
not goinc to have any -- An far as we can tell, you're
not goiny to have any, because I don't know that the
situation has improved whereby you would be able to get
any witnesses.

Therefore, I'm just going to assume without
more that you're not gcing to have any direct testimony,
unless you can specifically advise me right now that
you're going to have five, ten, twenty witnesses.

MR. SCOTT: I can't tell you how many.

JUDGE WOLFE: All right. Anything more?

ALDERSON REPORTING COMPANY, INC.
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MR. DOCHERTY: Mr. Chairman.

JUDGE WOLFE: Yes.

MR. DOHEIITY: Yes, there is one thing more.

I haven't looked at the status of this in
a good while, but I did file a motion which was denied
without prejruice, I think, was the status of it, which
puts the ball in my court with regesd to Demetrios Spa;dicos
of the NRC Staff as a possible witness.

So we're talking about contentions we're not certain
of, although there's a couple that invelve control systems.

JUDGE WOLFE: Yes. Well, I would hope that
Mr. Sohinki is well aware of the Board's crder on that.

The Staff is to keep us notified on that area of =--
whatever area it was -- that we were to be kept advised
as to whether -- what the status of matters in issue
were; and uporn that notification, it was reserved to
Mr. Doherty to once again renew his motion.

I would think that you would keep in mind
when determining what contentions shculd be heard, should
keep in mind that particular outstanding meoticn, or still
surviving motion, as to whether you presently want to
go forward with that or not, because under whatever the
circumstances might be, we may have tc make that effort
to secure Mr. Spasdicos' presence at the hearing.

So keep that in mind. Thank you, Mr. Doherty.
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Keer that in mind, Mr. Sohinki.

MR. SOHINKI: VYes, sir, we will.

JUDGE WOLFE: Anything else?

MR. COPELAND: No, sir.

MR, SCOTT: When was we going to learn which
contentions it might be in the July timeframe?

JUDGE WOLFE: Well, we haven't gotten to
that yet.

MR, SCOTT: 'That's why it's kind of hard
to answer who your witnesses are going to be. Which
ones will we need witnesses for?

MR. COPELAND: I don't understand your comment,
Mr. Scott.

MR. SCOTT: -How can you decide which contentions
to have witnesses for in that timeframe, if you don't
know what the contentions are?

JUDGE WOLFE: Are you ever going to have
any witnesses?

MR. € JOTT: I hope to have witnesses for
every one of them.

MR. COPELAND: But you don't have any n2w,
right?

MR. SCOTT: Right.

JUDGE WOLFE: I am accepting that as a statement

that you have no witnesses, because by this time you

ALCERSON REPORTING COMPANY, INC.
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should have reviewed your contentions.

No matter whether Contention 39 is coming
up or Contention 12, even if you don't know those numbers,
you should have reviewed the case, determined those contentions
as to which you wanted to present direct testimony, and
let us know what those numbers were.

You don't even have any numbers, so ‘'t wouldn't
make any difference if we told you the number of the
contention, because you just haven't decided whether
you're having any witnesses.

Therefore, we just accept that at this point
that you are not having any witnesses.

All rignt.

MR. SOHINKI: Mr. Chairman, I have one additional
matter regarding scheduling.

Since there are two Staff witnasses and one
of the Applicant's witnesses that were scheduled for
this week that haven't made it to the stand, and Mr. --

JUDGE WOLFE: I would assume in this schedule
you're sending out, that ycu said you were going to send
out, that rumber one would be the carryover witnesses,
including Mr. Moon or whoever is taking his place, testifying
on two Board questions, that this carryover would be
taken care of.

MR. COPELAND: Well, I intend to take care

ALDERSON REPORTING COMPANY, INC.
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schedule is pretty tightly fixed with the witness availability.

So I wouldn't expect we would pick up on
Monday, for example, with the LPCI cold slug witnesses,
for example.

JUDGE WOLFE: In other words, your witnesses,
if they are your witnesses, Behren and Nehamias, are
pretty well socked in.

MR, COPELAND: Yes, sir. For example, Mr., =--

JUDGE WOLFE: Locked in, I guess, is the
word.

(Laughter.)

MR. COPELAND: We have Mr. Meyers scheduled
on the 8th of June, and I would suggest that we just
pick up his testimony on the fuel swelling on that same
day so he doesn't have to make two trips down here again.

MF. SOHINKI: That's the only reason I raised
the issue, Mr. Chairman, so that we weren't under the
impression necessarily that we would begin on Monday --

JUDGE WOLFE: With the carrynver.

MR, SOHINKI: =-- with the carrvover.

JUDGE WOLFE: All right. That's no prcblem,
but get that letter out as scon as you can.

MR, SOHINKI: We will.

JUDGE WCLFE: No problem, and as you all

ALDERSON REPORTING COMPANY, INC.
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know, for that June 1 through June 12 hearing we have
the Bates College Auditorium.

Now, with regards to the proposed July 13
through =-- weekdays =-- through July 24th, the Board has
conferred and that presents nc problem to it.

However, we have not secured hearing room
facilities. That may or may not present a problem.

MR. COPELAND: I can't imagine that it would,
Your Honor.

i would imagine that somewhere in Houston
we could find a place.

JUDGE WOLFE: And I would imagine that during
the steamy weather of the summer t.at not too many people
will be coming here to confer.

In any event, that time is satisfactory,
as well as certainly the time for prefiling written direct
testimony of June ?26th.

MR. COPELAND: Yes, sir.

JUDGE WOLFE: All right, and when may we
anticipate a letter setting out the contentions and witnesses
for that session?

MR. SOHINKI: Is this for the July session?

JUDGE WOLFE: Yes. Yes.

MR. COPELAND: I've just got to defer to

Steve. I'm sorry.

ALDERSON REPORTING COMPANY. INC.
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MR. SOHINKI: 1I've just been in contact with
Mr. Black back in Bethesda, and what he told me was that
the decision with regard to how many issues will be ready
depends heavily on that TMI review, and that will be
sort of locked in within the next week or two.

I'm not sure I can give the Board an exact
date, but....

JUDGE WOLFE: Well, yes. At the same time,
though, I would like to, obviously, give all parties
sufficient lead time so that even though they are not
presenting any witnesses, direct testimony, and don't
have to meet that June 26th date, they do have enough
time to review the testimony and prepare cross-examination.

MR. SCHINKI: I appreciate that, and I wouldn't

think there would be any problem letting the Board and

| the part.es know cn the first day of the ..ext session =--

JUDGE WOLFE: The first day of the next session
would be June 1.

MR. SOHINKI: =-- which is a week from Monday.

JUDGE WOLFE: All right. Thac sounds reasonable.

Are there any other matters to be considered

| or raised?

MR. SCOTT: We haven't discussed the schedule

for June 1 through June 12th yet.

7 4
/7
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MR. COPLLAND: I thought we had.

MR. SCOTT: We've got your proposal. That's
all I know about it.

JUDGE WOLFE: Well, as I had indicated ~--
thought I had indicated ~-- that's the proposed schedule
beginning June 1l.

MR. COPELAND: I don't understand what there
is to discuss, Your Honor.

It says the proposed schedule or crder
of presencation.

The Board has made it clear that we've got
the burden of scheduling our people.

We have Mr. Marrack in on a Wednesday, which
is the day he says he always like t: be available to
testify.

I talked to Mr. Scott about where to fit
him in on the schedule, and I thought we had an
understanding on that.

So I don't really understand what the
problem is.

MR. DOHERTY: Yes. We do have a slot set
for Mr. Scott, it was admitted in the early discussicn =--

as my witness.

o
w
h
(r
®
A
&)
"

We have a date. He's set u

Meyer.
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So that part of the problem is solved.

So anything further from Mr. Scott is in relation to
his representing TexPirg.

MR. SCOTT: The problem here is ~-- and this
is the third or fourth set ~f hearings where the saae
thing has occurred =-- is that Applicant has scheduled
three, four and five witnesses in one day and then

complainrs bitterly when he duesn't get through

them.

I don't ==

JUDGE WOLFE: Well, that's the nature of
the adversary, to complain. I don't pay toco much

attention t~ whoever complains.
(Laughter.)

JUDGE WOLFE: I've been a trial attorney
myself, and you always try to get the best possible
ruling in your favor; and the way to do it is to
complain.

MR. SCOTT: On the other hand =--

JUDGE WOLFE: On the other hand, defense
counsel, or plaintiff's counsel -- whichever is the
adversary -- would take just the contrary view for
his own or her own personal viewpoint.

I'm sure the judge didn't pay any attention

to either one of us. So you may be sure I'm not paying

ALDERSON REPORTING COMPANY, INC.
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much attention tno either one of you either.
(Laughter.)

JUDGE WOLFE: On this, because, granted =--
and it's proved up in our last two weeks, we just
simply have not met the schedule. So we're not going
to meet the schedule.

So Applicant or Staff is going to complain
bitterly that we didn't finish what we had scheduled
to f£inish.

And on the opposite side of the fence we're
being pushed too hard. And I don't pay any attention
to it because nothing is constant on this proposed
schedule.

It's a schedule, and we'll try to get at it;
and we'll hold some evening hours and try to expedite
this, not because of this proposed schedule =--

MR. SCOTT: That's what bothers me --

JUDGE WOLFE: Not because of this proposed
schedule, but because the Board itself is concerned
that we still have a locng way tc go.

And the Board appreciates the proposed
schedule; it doesn't feel that it's bound by it. But
it lives by its own clock.

And the sooner che parties know that we live

by our own clock and are concerned about proceeding, the

ALDERSON REPORTING COMPANY, INC.
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better off all parties will be, because on the one
hand, people are trying to advance the clock =-- our
clock and cther people are trying to slow it down.

And you just can't do it. Somebody else
can‘'t do it. The —~ard can.

SO0 ... you know, this is a fact of life. You
had better live with it. I have lived with it for
years. You had better live with it, too.

All right.

MR. SCOTT: I don't kncw what fact you're
talking about ==

JUDGE WOLFE: Mr. Doherty, you clue Mr.
Scott in =~ ‘

All right. I don't see any problem here at
all.

Just as socon as you can, get that schedule
out so all parties will have enough time to be here.

All right. We'll recess until 9:00 a.m.
on June 1.

(Whereupon, at 3:25 p.m. the heariag was

recessed, to reconvene on Monday, June 1, 1981,

at 9:00 a.m.)
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