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1 UNITED STATES OF JUCCRICA

2 NUCLEAR REGULATORY COMMISSIONdRBloom/wb
iELandon

3 ---------------------------+(q

|
4 In the matter of: : j

: i,

5 THE DUKE POWER COMPANY : Docket No. 70-2623 i

|:
6 (Oconee/McGuire) :

!

|:
'

7 ---------------------------+

8 Commission Hearing Room,
Fifth Floor, East-West Towers, j,

9 4350 East-West Highway, '

Bethesda, Maryland.
10 Wednesday, 12 September 1979.

11 ,

Hearing in the above-entitled matter was resumed, |

pursuant to adjournment, at 9:00 a.m.,
13

BEFORE:
14

MARSHALL E. MILLER, Esq., Chairman,
15 Atomic Safety & Licensing Board

16 DR. CADET H. EAND, Member.

17 EMMETH A. LUEBKE, Member.

18 APPEARANCES:

19 On behalf of the Applicant:
'

/
20 J. MICHAEL McGARRY III, Esq.,

Debevcise and Liberman,
21 806 15th Street, N.W.,

Washington, D.C.
22

WILLIAM L. PORTER, Esq.,
23 Legal Department,

9 Duke Power Company -

24 422 S. Church Street,
a Fewd Recem, lnc Charlotte, North Carolina -

,
25 '
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WRB/wB On behalf of Intervenor Natural Resources Defense Council:

2 ANTHONY Z. ROISMAN, Esq., I

917 15th Street, N.W., {
- 3 Washington, D.C. i

|
4 On behalf of Intervenor Carolina Environmental |

Study Group: ;
5 g

JESSE RILEY, !,

6 Charlotte, North Carolina

7 On behalf of the Regulatory Staff: |
|

8 EDWARD J. KETCHEN, Esq. and RICHARD K.HOEFLING,Esq.,
Office of Executive Legal Director, j

9 U.S. Nuclear Regulatory Commission, j
Washington, D.C. 20555 2
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CHAIRMAN MILLER: We'll convene the evidentiary

3
hearing, please. Is everybody present and accounted for?

4
MR. KETCHEN: Mr. Chairman, I think we're ready.

5
CHAIRMAN MILLER: The panel has resumed its place.

6
Whereupon,

7
VINCENT T.H. LEUNG,

8
RICHARD J. KIESSEL,-

9
AND

10
BRETT SPITALNY

11

were recalled as witnesses on behalf of the Regulatory Staff,
12

and,..having been previously duly sworn, testified further
,

13
as follows.

14

CHAIRMAN MILLER: Mr. Riley, the Board hopes
15

you'll be able to conclude with reasonable expedition this

16
cask drop matter. It's a matter the Board will consider,

17
but on the other hand, we don't want to spend an inordinate

18
amount of time on it. Perhaps if you could conclude the whole

19

matter in an hour or so, it would be helpful.
20

MR. RILEY: Yes, sir.

21
MR. KETCHEN: Mr. Chairman, I.just discussed this

22
with Mr. Riley. Yesterday I think we were having trouble

23
visualizing, at least I was, was the cross-examiner and the

Am-Federal Reporters, Inc. witnesses were talking about when they were over there talking,

25
-

pointing at documents, making markings on documents, so forth

.1002 219
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arb' gb2 1 and so on. I don't think the record reflects that clearly

2 in my view.

3 CHAIRMAN MILLER: Well, would you care to supple-

4 ment the record then in order to have it disclose accurately

5 those matters that took place and not accurately reported

6 by the usual method of question and answer?

7 MR. KETCHEN: Yes, I have a suggestion I was

8 going to make. Over the break, we made some sepia copies

9 of the diagrams which could be drawn on. What I was proposing

10 to do was to get a viewgraph up here, so that when marks

II are made on an exhibit, that they be recorded, everybody

12 could see it on the viewgraph, the Board could look at it,

'
13 I could look at it, everybody could point to it and we could

14 have the questions and answers asked. Then at the end of

15 the cross-examination, we could simply Xerox the viewgraph

16 and put it into the record, so visually the Board could see

17 it, the Recorder could have it.

18 I have the sepias. The only problem that we

19 didn't get taken care of in the time we had was a viewgraph,

20 It would probably take about 10 or 15 minutes for someone to

21 go downstairs and get one. I understand there is one in this

22 building we could drag up here.s

23 In the interim, I think we could continue and

9el Reporters. Inc.24 fill in the time. It wouldn't require' a break, but we could
Am-

25 fill in the time with Mr. Spitalny reporting on the questions
'

1002~220
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r b3 asked by Dr. Luebke. He has an interim report on those

2
questions about what we've tried to do. That's the

3
suggestion I have.

4
CHAIRMAN MILLER: Well we want to proceed and

5
proceed expeditiously. We appreciate the efforts the Staff

6
has made, but I'm not sure we're going to be getting into this

7
sketch that extensively, I would hope not, but we'll see.

O MR. RILEY: I thought the matter was pretty much

9
completed yesterday.

10
CHAIRMAN MILLER: I did, too.

11
MR. RILEY: But if there are uncertainties in

12
the minds of some members, why I have no objection.

I
13

CHAIRMAN MILLER: I take it the viewgraph is for

14
further use of the drawing or marks that would be put upon it,

15
is that right, Mr. Ketchen?

.

16
MR. KETCHEN: That's correct.

7 CHAIRMAN MILLER: And.it would not do anything

18
about the past?

19
MR. KETCHEN: No. That's correct, we're not

20
doing anything about the past. If we continued with the line

21
of questioning, it would be helpful. I have some redirect

x 22
question myself in which I would like to point to the view-

23 graph and make some marks on it. '

24
CHAIRMAN MILLER: Well..if it's for your benefit,,, % g

yoE can be sending for it. In the meantime, I'm encouraging

.
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wr 'agb4 1 Mr. Riley to proceed and proceed expeditiously -- I think

2 you have pretty well covered the matter contained in the

_
3 drawing anyway.

4 You may go ahead.

5 CROSS-EXAMINATION (Continued)

6 BY MR. RILEY:

7 Q Mr. Spitalny, one of the things you were going

8 to look up overnight was the matter about when the cask drop

9 question first entered the FSAR. Are you able to tell us now,

10 and if so, will you please?

II A (Witness Spitalny) There was a cask drop analysis

12 performed in the FSAR. It did not evaluate the drop of the

( 13 cask into the spent fuel pool, n7r the consequences associated

14 with the cask drop.

15 Q What was t..a thrust of it?

16 A The thrust of the document addresses the fuel

17 handling system and the methods that the cask is manipulated

18 in and about the spent fuel pool area.

19 Tha, reason for not including such an event is

20 that it has been concluded that that type of accident would not

21 occur and was precluded from happening and therefore was not

22 delved into.

23 Q What was the concern, then, of the -- This is

24 the first version of the FSAR that we are referring to now?
Ace-Federal Reporters, Inc.

25 A No, I guess I should me careful here. Again, I'm,_.

1002 222
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'rq f5 not sure exactly, it was the first version of the FSAR.

2
Q Well this may have. been an snendment to the FSAR?

3
A That's correct.

#
Q But you do not know the number of the amendment?

5
A Not offhand, no.

6
Q Would it be burdensome to provide that for the

7 record after a recess? Amendments are usually indicated by

8 number.

9 A They are. My problem is immediate access to the

10 FSAR. My particular copy is in Silver Spring. I know there

11
is a copy in the Phillips Bt:ilding in Bethesda. It would

12
have to be done over the phone and make sure somebody could

13 find exactly what we're talking about. I would just hesitate

14
to be able to supply that information.

15
MR. RILEY: Mr. Chairman, in the interest of

16
moving along, could we ask the Applicant to stipulate as to

17
when the cask drop matter was first raised in the FSAR? I

think it might expedite things.
,

19
CHAIRMAN MILLER: Yes, we'll ask counsel,

20 ~

Mr. Ketchen, about obtaining the information from his witnesses

21 to supply that information of record to the Board and the

22 parties.

23 Can you do that, Mr. Kctchen?

24
MR. KETCHEN: Very well, sir.

Am Feerd Rarwrs, Inc.

25 ' CHAIRMAS MILLER: Fine, that'll take care of it. -

1002 223
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Iw gb6 MR. RILEY: All right.

2 BY MR. RILEY:
I

3 Q Do you know how the specific cases under considerap

4 tion, both in the FSAR and what Mr. Kiessel referred LO

5 yesterday as the interrogation, were determined? In other

6 words, there are three cases there that were incuired into.

7 Who propounded the three cases?

8 And if you would like to refer to another member

9 of your panel, that's fine, Mr. Spitalny.

10 A (Witness Spitalny) Okay. -

II (The witness panel conferring.)

12 MR./RILEY: Mr. Chairman, while the panel is

i
13 conferring, was the hour you referred to my hour of cross-

I4 examination or did it go farther than that?

15 CHAIRMAN MILLER: Well, you knowv it could be

16 less than an hour of cross-examination.

I7 In other words, we would..like to conclude the

la matter, but we want to give you a fair opportunity.

I9 MR. RILEY: I understand the Applicant has a

20 witness,too, on this matter.

21 CHAIRMAN MILLER: I was referring to your portion

22 of ie,

23 MR. RELEY: Thank you.

9 24 WITNESS SPITALNY: Mr. Riley, I believe it's a
Ace-Federal Reporterr. Inc.

25 Ifttle bit difficult to respond precisely.. There are a

1002 224
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d kgb7 number of different facets that enter into the picture.

2
If we go back in time, I believe that the initial

submittal to the Staff from the Appl.i. cant was just a discussion

4
saying that the cask drop accident would not occur. And I

5
don't know at that time....

6
MR. RILEY: Would the recped note that the panel

7
is reconferring.

8
(The witness panel conferring.)

9
WITNESS SPITALNY: It's a confusing thing as

10
to when the three cases were known to the Staff.

We do have a copy of part of the FSAR. One

12
particular page shows Revision 10, another page shows

I
13

Revision 6. I do not have the respective dates of those

14
revisions.

15
It does look -- it is at least evident from

16
Revision Number 6, there is a diagram of the case number three

17
that we are presently discussing. So it seems as of at least

18
that time that particular case had been considered.

19
Prior to the cask drop analysis and the allegations

20
that were made by the member of the Applicant back some time

21
ago, there were some considerations of the cask drop, there

22
were questions asked by the Staff to the Applicant. The

23
Applicant responded that we have evaluated a number of9 24
conditions. And then subsequently we got into a closer look%, g ,,, %

25 _-

d'uring the information that transpired after the allegations,

1nn? 225
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._

'/agb8 I were made, we focused on three cask drop situations.j

2 So really, in responding to you, I'm not really

3 exactly sure when they came about. We are aware of the three

4 and they have come about during the time since Revision 6.

5 BY MR. RILEY:

6 Q Would it be cor ect to conclude that no member

7 of the panel is able. to say who propounded the several cases?

8 (The witness panel conferring.)
.

9 A (Witness Spita'.ny) Yes, that's true.,
'

10 Q All right.

II Does the panel --

12 A Excuse me. Mr. Kiessel is saying that we should

13 at.least say that the Staff did not propound the three cases,

Id and it was probably proposed at least by the Applicant.

15 Q Thank you, that was going to be my next question,

16 Mr. Spitalny.

17 Mr. Kiessel, turning to you, will you tell

18 us your calculational procedure with respect to what we've

I9 been referring to as case three, the tipping cask?

20 A (Witness Kiessel) As I indicated earlier, I

21 did no calculations with respect to case three because there

22 was an insufficiency of information to permit me to evaluate

23 how much enes:gy would be dissipated in the crushing of either9 24
the cask or deformation of the concrete structures.

Ace-Federst Hoporters, Inc.
~

'

25 )Q Well let me ask you this: did you dete g k w-

(
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1
rb 29 the center of gravity of the cask was with respect to the base;

I
2

in any of your calculational work?

3
A For cases one and two, yes.

4
Q The center of gravity is the same for case

5
three?

6
A In the initial position, yes, sir.

7 0 Is the center of gravity at all affected by the

8 position?

9 A Its relationship to the base is, yes, sir.

10
Q That's not the question, Mr. Kiessel. Is the

11
center of gravity of a physical object, a mass, affected

12
at all by its orientation?

A No, sir, it is not.

14
Q That's what I wanted to know.

15
A In your calculational procedure, did you --

16
MR. KETCHEN: Objection, Mr. Chairman.

17
MR. RILEY: I will respond.

18
BY MR. RILEY:

19
Q In contemple. ting your calculation of case three,

20
which you did not carry out, would your mode of calculation

21
have been one in which you calculated the potential energy

22 of the cask with respect to some referenced state, converted

that to some amount of kinetic energy related to the cask

gyration, and produced the term for energy robbed from thew,m %n,,,, %

poEential energy by say a cask crushing or impact limit or

1002 227
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1 I

w igbl0 crushing or something like dhat. I
i

2 !
MR. KETCHEN: Objection, Mr. Chairman. Relevancy .

3
CHAIRMAN MILLER: What is the relevancy?

4
MR. RILEY: The relevancy is to establish the

5
mode of calculation that the Staff's witness would have used

6
if he had had other items of information.

7
And the point in question is to see how it will

8
relate to CESG's method of calculation, are they the same or

9
are they different.

10
(The Board conferring.)

11
CHAIRMAN MILLER: The question seems rather

12
hypothetical in nature to us, which isn' t necessarily a vice

13
in cross-examination provided it otherwise be within the

14
parameters, testing methodology, conclusions and the like.

15
But it also seems,to be more nearly akin to certain testi-

16
mony you intend to present.

17
Therefore, economy would seem to indicate that

18
the Staff has done what they've done or haven't done what,

19
they haven't done, which you may delineate briefly and lead

20
on it. And if you're going to go into it any further, it

21
should be done affirmatively by you in your own testimony.

22
On that basis, we will sustain the objection.

23

9
, 24

MR. RILEY: All right. My only -- if there were

doubts in the minds of the Board as to the weight to give, %,

25 - ~

my testimony and we can demonstrate that the Staff used the

1002 22
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r 11 1 same analytical approach, it would certainly increase the

2 weight of my testimony. That was the thrust of trying to

3 get this in the record.

4 CHAIRMAN MILLER: Well it would seem to me the

S quick and easy way to do it, if you can frame a question in

6 a short compass, indicating the method you used and asking

7 whether or not thay have or could have used similar methodology,

8 we would permit it to that limited extent. But we don't

9 want to get into long series of questions about what they

10 did or didn't do when it's really getting into matters that

II you propose..

12 Why don't you ask one direct question and see
(

13 whether they're able to.

14 MR. RILEY: Right.

15 BY MR. RILEY:

16 Q Mr. Kiessel, have you read my testimony in this

17 area?

18 A. (Witness Kiessel) Yes, sir, I have.

19 Q Do you find + he methodology acceptable?

20 CHAIRMAN MILLER: That's just methodology, it's

21 not conclusions or it's not the testimony as such, because

22 we do not permit witnesses to comment upon the testimony of

23 other witnesses. So the question is a limited one.

24 Do you understand that, it is simply as to the
W-Federse Reporters, !nc.

25 validility or acceptability in that sense of the methodology

1002 229
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r bl2 employed?
2

MR. MC GARRY: Mr. Chairman, perhaps a point of
3

clarification I don't think has been established, whether or

4
not the witness is aware of the methodology -- he's aware of

5

the testimony but not the methodology.
6

CHAIRMAN MILLER: Well that's implicit in the

7
question. He's read the testimony. If he doesn't discern

8

therefrom any methodology, the answer is short and simple,
9

isn't it?
10

MR. MC GARRY: I would think so.
11

CHAIRMAN MILLER: Okay.
12

Proceed. Do you understand the question,

( 13

Mr. Kiessel? s

14

(Pause.)
15

WITNESS KIESSEL: Is it my turn?
16

MR. RILEY: Yes, sir, Mr. Kiessel.
17

WITNESS KIESSEL: There was no procedure per se
18

that I could follow, i.e., formulas contained in your
19

testimony.
20 .

If I am to read between the lines and therefore
21

apply my formulas and assume that those were the ones that
22

you t. ed.and carried it one step further, you indicate where
23

certain percentages of the energy must be consumed. This
24

Ace-Federal Repo,ters. Inc. obviously would not lead to a Conclusion as to whether or
25

ndt~ the cask would fall in. And in place of that, doingg

1002 230
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I
w -agb13 analysis as to exactly how much energy was dissipated, there

|'2
would be essentially the same procedure that I would have

3
followed, yes, sir.

4
MR. RILEY: Thank you.

5
BY MR. RILEY:

6
Q Would you agree, then, that the critical question

7
with respect to whether or not the cask will fall into the

8
fuel pool is whether the center of gravity in the cask

9
gyration reaches or passes the plane of the fuel pool wall?

10
MR. KETCHEN: Objection, Mr. Chairman, it's

11
beyond the' scope of this direct testimony.

12
CHAIRMAN MILLER: WEll it may or may not be

13
beyond the scope, however, if his expertise is applied to

14
this -- Can you answer the question, Mr. Kiessel, are you

15
able to answer.the question?

16
WITNESS KIESSEL: Yes, sir, I am.

17
CHAIRMAN MILLER: You rf.ay answer.

18
WITNESS KIESSEL: Yes. The cask will fall in,

19
assuming that the cask starts in a particular position.

20
BY MR. RILEY:

21
Q The only question was if the center of gravity

?2
coincides with or starts to lie over the fuel pool the cask

will drop in the fuel pool, and your answer I gather is yes.

24
CHAIRMAN MILLER: His answer is whatever his answer,ce-Federal Reporters, Inc.

25 -

was, Mr. Riley.

1002 231
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I
v ,agbl4 MR. RILEY: Well his answer made some qualifica- -

2
tions.

3
CHAIRMAN MILLER: Very well, his answer contains

4
the qualifications then.

5
You may proceed.

6 i
MR. RILEY: My problem is, Mr. Chairman, I thought

7 that the qualifications obscured the matter rather than

8
clarified it.

BY MR. RILEY:

10
Q I'll ask another question, Mr. Kiessel, and

11
that is that if the cask in its gyration has the center of

12
gravity enter the plane of the fuel pool wall, will not the

13 critical question be then the amount of kinetic energy still

14
available to continue the gyration -- Strike that. I'll do

15
It again.
.

16 In the cask drop incident,.the cask is now in a

17
horizontal position. The neutron shield tank is assumed to

18 be crushed, so the effective radius of the cask is about

19
15 inches. Is not the critical question at this point the

20
amount of kinetic energy still available for further gyration

21 and whether or not it is sufficient to bring the center of

22
-

gravity to the plane of the fuel pool wall?
1002 2

A (Witness Kiessel) Yes.
,

24
Q Mr. Spitalny, I would now like to take up a matterAce-FWeral Reporters. :.-.

25 dh$t we didn't get a chance to complete yesterday, and which
~
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1

ir' _gbl5 you were going to look at overnight, and that had to do with
2

the two aspects that Dr. Luebke also was quite concerned
3

with, namely criticality and release. Would you like to
4

give us your information in that area now?
5

A (Witness Spitalny) Yes. I can tell you what
6

we have done since we recessed yesterday afternoon.

7
We have gone back to other creas of the Staff

8

to find out what types of evaluations have been performed.
9 -

We have found that a cask drop into a spent fuel poo'l

10

has been considered, and we do have an example of that
11

particular case.
12

When it is evaluated, it is usually done in two
I 13

separate evaluations: one being structural damage and what
14

would happen to the integrity of the spent fuel pool, the
IS

other one being an evaluation determining radiological
16

consequences.
17

We have an evaluation that has been performed
18

for the Oconee spent fuel pool, which involved the dropping
19

of a spent fuel cask into the spent fuel pool. That analysis
20

has been performed initially by the Applicant, it has been
21

considered by the Staff and evaluated by the Staff. I t~was

22
contained in a Safety Evaluation Report which was dated

September 10, 1976. 002 233
\ce-Federal Reporters, Inc. I do have the Safety Evaluation Report available.

*

25

T'h'e results that are reflected in the evaluation are that
)
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I
w ,agbl6 the possibility of 76 fuel assemblies may be encountered

2
or affected by the cask drop. An evaluation was done relative

3
to the radiological release, and it was determined that they

4
would be within 10 CFR Part 100.

5
In addition to having these available, we are

6
presently talking with members in the Environmental Evaluation

7
Branch who are the members that have performed the evaluation

8
in not only the Oconee case but in some others and have posed

9
a number of questions to them, one being could it be done

10

for McGuire.
11

The answer war yes, it could be. The time that

12
would be involved would be considerable, however. By defini-

,

13

tion of considerable would involve some information from the
14

Applicant which we would normally give them 30 days to respond.

15
And at that. time, the Staff might take 30 days to evaluate

16

and make their own assessment.
17

Another question was has an evaluation for

18
McGuire been done? They have indicated it has not been done

19

to their knowledge.
20

We have also asked if they could address this

21
particular situation and possibly provide a witness to

22
testify in that area. Apparently that particular question

now is being raisad to upper management and we haven't gotten
24

Ac..r.eni n.ponen, inc. an answer back just yet if they will be available and, again,
25

-

~.
if somebody so desires their presence. 002 234
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/agbl7 I think basically that's where we are right now.

2
We can supply more information. We have access to some more

3 information, and we do have the Oconee SER's available.

4
Q You state that in the Oconee SER of 1976 that

5 the releases fell within the 10 CFR Part 100 limits. Do you

6 have the estimated exposure values in terms of rems, and do

7 you know the assumptions made in terms of the age of the
8

fuel?

9 A There is a table which does provide, I believe,

10
the information you' re asking for. It does discuss the power

11
level at which the plant had operated for this fuel, the

12 operating time, the peaking factor, decay times, the number
i

13
of assemblies damaged, and it does have -- this is entitled,

14
" Initial Inventories at Time of Shutdown." And I believe it.

I

15
provides it in curies, which I believe is probably what

s

16
vot're looking for.

1Bf1ws

18

19

20

21

22

23
.

24

10'02 235- ~ ~ , . ' -
'

25 ,- ,

r



- . = - - -. .

4294

bl 1 Q Arentt curies routinely converted to doses for the

2 set of assumptions that seems appropriate?

3 My question is, Is it not a routine operation for

4 the NRC staff to convert curies released to dosage?

1.360 5 A Yes, there is something on that order.

6 There is a chart that shows at the exclusion area

7 boundary there will be a dose to the tyroid of 150 rems and a

8 whole body dose of less than 1 rem.

9 The table also shows for the low population zone

10 there would be a dose to the' thyroid of 27 rem and a whole body

II dose of less than 1 rem.

12 Q Could you more completely identify that document

(
.

13 for the record, please? And the specific table, of course.

14 A The document I have in the entirety is a document

15 dated September 10th, 1976. It is a letter from A. Schwencer,

16 Chief of Operating Reactors Brunch No. 1, Division of Operating
17 Reactors, addressed to Duke Power Company, Mr. William O.

18 Parker.

19 The letter briefly states that the Commission has

20 issued the inclosed Amendment No. 32 to License No. DPR-38,

21 also Amendment No. 32 to License No. DPR-47, and Amendment

22 No. 29 to License No. DPR-55 for the Oconee Nuclear Station.
23 Attached to this letter are copies of the Safety

24 Evaluation and the Environmental Impact Appraisal. In the
Ace-Federal Reporters, Inc.

25 Safety Evaluation is the inclosure of this tabls I was just
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N ab2 1 referring to.

2 Excuta me; let me correct that. It's actually

3 attached to the Environmental Impact Appraisal, and it's

4 Table 1.

5 MR. RILEY: Mr. Chairman, may we introduce this as

6 Intervenor's Exhibit No. 31?

zxzx 7 (Whereupon the document referred to

8 was marked for identification as

9 CESG Exh2 bit No. 31.)

10 CHAIRMAN MILLER: It has been marked for identifica-

11 tion. Is there any objection to its admissibility?

12 MR. KETCHEN: The Staff has no objection. It's a

i
13 question of copies, though, I think,for the Reporter. We only

14 have the one copy with us. We can provide at the end of the

*
15 day or at some break the additional copies.

16 CHAIRMAN MILLER: All right.

17 The document then-- What was the number?

18 MR. RILEY: No. 31, sir.

19 CHAIRMAN MILLER: It will be admitted into evidence,

20 and the requisite copies may be supplied for the Reporter and

21 the record.

xzxz 22 (Whereupon the document referred to
a

23 heretofore marked for identifica-

24 tion as CESG Exhibit No. 31, was
'

hFederet Reporters, Inc.

25 - received in evidence.)
'
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W b3 1 BY MR. RILEY:

2 Q Was this a proceeding exclusi.m'_y between applicant

3 and staff, or was there an intervenor involved?

4 A (Witness Spitalny) I don't know, to the best of my

5 knowledge. There has been a Federal Register notice issued on

6 it. I do not know if it was contested,

7 MR. RILEY: Could we ask Mr, McGarry to stipulate

8 for Duke that there was no intervenor?

9 CHAIRMAN MILLER: If Mr. McGarry is able to.

10 MR. MC GARRY: We're not aware of an intervenor,

11 so at this point in time we would so stipulate.

12 CHAIRMAN MILLER: Very well.
,

I

13 BY MR. RILEY:

14 Q Now, have you had an opportunity to address the

15 criticality question which was also raised in this area?

16 A CNitness Spitalny). Yes, we did address it. I have

17 not found an evaluation that has been performed.

18 I do have--

19 Q That will do. Thank you,

20 MR, EETCHEN: Go ahead. Complete your answer,

21 WITNESS SPITALNY: We contacted the Transportation

22 Branch in NMSS, and they are capable of providing that informa-

'

9 1002 238
23 tion.

24 We did uncover an evaluation of a' sequence of
Am4WwW Roomn, tm. '

25 events which I considered worst case sequences in the WASE-1400'
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F ab4 1 document. I guess I'm not quite sure if that did address

2 criticality.

3 The real answer to your question is, I did bring

4 it up, we did not uncover something readily available but we

5 do have the capability of performing an evaluation.

6 MR. RILEY: Thank you.

7 BY MR. RILEY:

8 Q Is one of the basic operating premises of the

9 staff a conservative approach to such problems as radioactivity

10 released and criticality events?

1.445 11 A (Witness Spitalny). If I understand your question,

12 is it the position of the staff to evaluate that?
e

.

13 Q Yes. -- No. Is it the Dasic posture of the staff

14 one of being conservative with respect to protecting the public

15 from criticality events and radioactive releases which would

16 be of a magnitude to endanger the public health and safety?

17 A Yes, it is.

18 Q I will ask each member of the panel separately,
19 then:

20 Is it true that one critical factar in carrying out

21 the administrative control procedure the applicant has proposed
22 in regard to Case 3 is the performance of the operator?

23 I'd like to start with you, Mr. Kiesuel.

24 A (Witness Kiessel) From what I've seen here, yes.
Ace Federal Reporters, Inc.

25 '~ Q All right. 1002 239..
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h sb5 1 Now are you familiar with a bridge crane,

2 Mr. Kiessel, such as would be used for moving the cask?

3 A I am familiar with what is called a bridge crane,

4 I'm not familiar with the specific type that would be used for

5 McGuire.

6 Q You cannot tell us where the operator would be

7 positioned during operation?

8 A That's correct.

9 Q All right.

10 In your view, is~it conservative to rely on an

11 operator in an event which.may involve criticality or signifi-

12 cant release?

(
13 MR. KETCHEN; Objection, Mr. Chairman. Based on

14 the hypothetical I think it is inappropriate, There is nothing

15 in this record yet that would demonstrate that that could

16 occur in this case. I don't know if Mr. Riley is ever going to

17 link that up or not. But I think it's an inappropriate

18 hypothetical.

19 CHAIRMAN MILLER: Mr. Riley?

20 MR. RILEY: Mr. Chairman, the staff has, in effect,

21 inadvertently, I will admit, _ got the valve closed with respect

22 to us finding out about whether criticality can occur or not.

23 We've already shown with the SER for Oconee that

24 a substantial 150 curie release can occur with, well, fairly
Acs FederW Reportm, Inc. /

25 substantial dosage consequences. 002 240
s



- -

4299

W ib6 1 I think the question is related directly.

2 (The Board conferring)

3 CHAIRMAN MILLER: The objection is overruled.

4 We do. expect th3 criticality question to be addressed by the

5 parties of record. This is cross-examination. We cannot

6 require everything to be done at the same time with.the same

7 procedure. But we deem it to be relevant, and you may inquire,

8 WITNESS KIESSEL: With. respect to the degree of

9 conservatism associated with either criticality or radiation

10 released, since I am not familiar with the procedures used by

11 the staff in evaluating either of these I cannot address the

12 degree of conservatism that would be associated.
,

'

13 Also I would like to point out that in response to

14 your previous question concerning the location of the operator

15 of the crane, although I do not have that information I have

16 since been informed that Mr. Spitalny does have it, should

17 you care to ask him.

18 MR. RILEY: Thank you, Mr. Kieseel,

19 BY MR. RILEY:

20 Q Mr. Leung, I will ask you a very similar question,

21 and that is: Are you familiar with the detail of the bridge

22 crane where the operator is?

23 A (Witness Leung) No.

24 Q All right.
Ace-Federal Reporters, Inc.

25 The next questianis: Is the posture of the NRC-
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W b7 1 one of conservatism in this context?

2 A I would like to have you define in what context.

3 Q The context is that of criticality events or

4 radioactive substance releases which would be significant with

5 respect to the health and safety of the public.

6 A Yes,

7 Q What is your position, Mr. Leung, with respect to

8 hypothetically having an operator as one of the essential

9 elements in this sequence, Case 3?

10 A Mr. Riley, we evaluate the procedures, but we do

11 not evaluate performance of the operator. And it is up to our

12 I&E people to enforce that.

(
13 Q Thank you.

14 Mr. Spitalny, would you inform us about the bridge

15 crane?

16 A (Witness Spitalnyl Yes, I will.

17 The bridge crane is an overhead crane as I hope

18 we have explained yesterday, in yesterday's session. The

l9 operator, however, will be walking on the floor, And there is

20 a cable which drops from the bridge crane. The operator holds

21 in his hand a control box and pushes a button to start the

22 forward motion or Ieverse motion.

23 Q Or, if I may interject, the raising or lowering of

24 the burden?
Ace Federed Reporters, Inc.

25 ~ AC That's correct. Ee does have the controls in his
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W b8 1 hand. He is walking on the floor.

2 Q For four kinds of movement: longitudinal, lateral,

3 up and down?

4 A Yes.

5 Q Do you recall the crnservatism question I've asked?

6 A Yes, I do.

7 Q And what is your answer to it?

8 A The answer is that the staff does evaluate such

9 events when they believe it to be necessary, when it is war-

10 ranted. The conservatism which comes into this hypothetical

11 situation that you have painted for us comes in a different

12 fashion, in that to enable this particular event you have
1

13 outlined to take place a number of critical events must occur.

14 You have discussed the heart attack of the operator, at which

15 time if he was to fall from the controls....

16 I guess I would have to ask Duke, if he releases

17 the button does it stop?

18 The ans.wer is yes, it does; which means basically

19 it works like a deadman switch. If he was to have a heart at-

20 tack and fall away from it, the crane would stop moving.

21 Not only would we have to have that one occurrence,

22 something happening to the operator, we would also have to have

23 at that exact time the cask being in the proper location for

24 your sequence to take place. Not only would those two events
Acs. Federal Reporters, Inc.

25 how_have to happen, but the cable or hook would have to fhil,.
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V ab9 1 meaning there would be three events that would have to take

2 place to enable that scenario to happen. And our margin of

3 conservatism comes in in that aspect, precluding the cask

4 accident from happening.

nd WRBloom 5
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1 I

A (DELON Q In other words, you're relying on the probability '

lws WRD 1B i

2
2 mpbl being sufficiently low?

|

3
A The probability of three simultaneous events are

4
sufficiently low.

.

i

Q All right.

0 That was a heart attack scenario. Are there

7 other conceivable scenarios which might result in damage?
,

O A Yes, there is. And the one that would eliminate

9 the heart attack and the location pousibly would be an

I10
intentional or sabotage related event. And we do have |

11
regulations which speak to internal sabotage. The operator

12
will not be the only individual in the spent fuel pool area,,

,

,

13
which would mean not only would the operator have to have it

14
in his head that he would like to perform this action, but

15 he would have to convince, or at least have a team consist-

16
ing of the members that are in the spent fuel pool area being

7 aware of what he was doing.

18 Even if they were aware of what he was doing, he

19
could conceivably get the cask into the proper location. I

"O am not sure just yet how he would get the cask cable to fail,''

- ,, j' the crane cable to fail or the hook to fail. So we still

22. have a double failure mode being -- you have to have all of

23 the people on one side and you have to have the failure of a

mechanism. 1002 245.wrm ne
25

-

And even if all these events do take place, we're



_

.

4304
,

I

Impb2 also not sure that the cask would even go into the pool !
r

2 anyway. It may end up at rest on the wall. |
.

3
Q Are you assuming in the scenario you just describe,d

4 that the event would be slow paced, that there would have to
!

5 be confederates to the operator?

6 A I guess I'm not quite sure of your definition
!

7 of " slow paced". It wouldn't be an instantaneous operation. I

|
8

Q That's agreed.

9 A I would need a greater definition of " slow paced".:

10
Q Well, which would permit response time to others

11
present once they had perceived that things were not going

12 according to the administrative control.

13 A My feeling is that a response time would be
-

I#
available.

15
Q Mr. Spitalny, if the question lies out your

16
problems I know you will say so, but do you know it to be

true that with respect to reactor operation that there are

18 many automated built-in safeguards, such as an emergency

19
core cooling system?

?O A I am aware of it.

21
Q Would we be able to conclude that in this set of

22 events that are potentially able to cause hazard to the

23 public health and safety that considerable reliance is

. og'
placed on automated devices as opposed to operators?

Am-Federal Reporters, Inc.

25 ' MR. MC GARRY: Mr. Chairman, I'm going to object to
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1
'

1
mpb3 the analogy. .

2 It seems to me that we're now,without setting |
3

any foundation, drawing analogy between the ECCS and this |
.

!4
cask drop accident. And I think we have gone far beyond the |

scope of this subject area when we start talking about ECCS

6 and operator error questions. I think we should limit our-

7 selves strictly to the cask drop scenario.

8 MR. RILEY: Mr. Chairman, what we're concerned

9
about is the guarding against a criticality event which at |

!

10 i

the present time is hypothetical. And we have established i

11
that the posture of the Commission is one of conservatism !

|

with respect to these matters.
,
'

13
What I'm seeking to demonstrate is the conser-

14
vatism is implemented by automated devices with regard to

15
the reactor, and that there is no physical system here which

16
would react without requiring human perception and action.

17 And this is the distinction between the two cases, that in

18
one we rely on automated devices very heavily, the other we

19
do not happen to have a physical barrier and we do have an

20
operator.

1002 247 -

21
(The Board conferring.) .

22
CHAIRMAN MILLER: Since the criticality question

is one that's going to have to be resolved from a full record

24
and is not resolved at this point. At any rate, the Board,,,,,,,,,, ,

25
would not prejudge by attempting resolution. The matter is |
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!,

I
mpb4 one which could affect the seriousness with which these

2
matters should be analyzed and considered.

3 |In that event, the Board deems it permissible ,

t

'

4
for Mr. Riley to proceed within reasonable limitations upon

this now.

6
BY MR. RILEY: !

l
7 '

Q Do you recall the question, Mr. Spitalny'

8 A (Witness' .Spitalny) I would like you to rephrase

9 it, if you would. ;

'

10
Q Yes. i

Considering the fact that in regard to reactor
i

12 isafety that automated devices are very largely relied on to ;
,

13
carry out the Commission's conservative approach to problems

14 '
of public health and safety, do you feel that there is a

15
comparable degree of conservatism in the matter of the cask

16
drop if we hypothesize that a criticality event may occur?

17
A May I....

18
Q I'd much rather you answered this one, Mr.

19
Spitalny.

20
MR. KETCHEN: Mr. Chairman, may I also instruct

21
the witness -- I want to make sure that it's not beyond the

22
scope of his expertise and make sure the witness knows that

23
if he can't answer it, he's not required to if he feels that

'
way. 1002 248co Federal Reporters, Inc. .

25 '~'
CHAIRMAN MILLER: Well, the witness may be so'

.
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I
mpb5 instructed, but the witness is being proffered and is being

2
received as an expert. And as an expert he is being given |

1

the opportunity to express opinions on many subjects. !'3

i

4
Now if you're going to start backing up on his

5 qualifications, you're probably going to have a problem on

6 motions to strike, then, portions of his testimony.

7 I would say that the demonstrated expertise so

8 |far with reference to the use of the term " conservatism" and i

I
9 '

the like should well be within the bounds of a proffered
i

3
10

expert witness. If you're going to erode his qualifications |
,

|
11

Iyou're going to get into serious problems as to an equivalent

12 erosion of his opinion testimony.

MR. KETCHEN: Well, they're all experts. I'm

14
just saying they rely on each other, and he needs --

15 CHAIRMAN MILLER: On questions of criticality,

16
on questions of conservatism, with that being hypothesized,

17
it would appear to the Board that Mr. Spitalny is well

18
qualified to give his own opinion. Don't ask him to go

19 beyond. And the basis of it may be brought to light either

20
by yourself or the exarainer.

21 This is why we're in his area of expertise, as

' 22
we understand it.

You may answer, Mr. Spitalny. ;. 1002 24923

24
WITNESS SPITALNY: The response that I was going

Ace-Federal Reporters, Inc.

25
to"give is that with regard to the guidelines that have been
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I
t

mpb6 offered by the Commission relative to the design of the fuel
,

'

2
handling system, I do not have any jurisdiction over or have ;

not had any input to, and those guidelines have been deter-

4
mined to be satisfactory to the Staff to assure a conservative

!

5
position for fuel handling systems.

.

6
The system which is at McGuire complies with the j

I
7 guidelines that have been recommended for the particular types!
8

of cranes involved and the movements involved. And I believe ;

9 i

that by providing the type of mechanisms that have been shown ,
10

to be there, there is a degree of conservatism.

11
BY MR. RILEY: g

Q To your knowledge, Mr. Spitalny, has a cask at
(
'

13
this moment in time yet dropped into a fuel pool and come in

14
contact with racks containing assemblies?

15
A (Witness Spitalny) Not to my knowledga.

16
MR. RILEY: That will be all, gentlemen. Thank

17
you.

18 CHAIRMAN MILLER: Thank you.

19
Any further questions? Mr. McGarry?

20
MR. MC GARRY: I have no further questions. Just

21
a point of clarification.

22
Was that CESG Exhibit 31?

23
MR. RILEY: Yes.

24
MR. MC GARRY: I only have CESG number 11. Did *

,,, % %

25
you'just pick 31 out of the air?

50
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i

|

6

Impb7 MR. RILEY: Mr. McGarry, I was using the Marshall

2
System. ;

(Laughter.)

4
CHAIRMAN MILLER: All right.

5 At the end of the hearing we will indicate where

6 there are gaps, maybe for purposes of expediency rather than

7 any non-sequential numbering. But we understand that the

8 number is selected high enough that it will not have a

9 '

conflict with any precedent exhibit numbers.

Is that right, Mr. Riley?

11
MR. RILEY: Yes.

Mr. Chairman, I simply wish instruction at this
I 13

point. We would like to also introduce as exhibits several

"
of the papers I showed the panel yesterday. When will be the

time for that?

CHAIRMAN MILLER: Which documents were those?

7
MR. RILEY: These were portions of the FSAR

18 dealing with the weir gate release, et cetera.

19
CHAIRMAN MILLER: Well, you may offer them now

20
if they are documents whose authenticity is not subject to

21 question, Similarly that. have been or would be otherwise

22
offered.

23
You may offer them; we'll rule upon them.

24 MR. RII2Y: All right.

25
CHAIRMAN MILLER: Well, first of all, are there"

1002 251
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,

mpb8 any further questions of the panel? !

2 Mr. McGarry has indicated he has none. .

I
3 'Mr. Roisman is not here and has indicated he's'

4
not particularly interested from his client's point of view

,

in this aspect of the testimony.

6 ,

Mr. Ketchen.
|
i7 MR. KETCHEN: Mr. Chairman, I have a few questions.
,

O'

CHAIRMAN MILLER: Right. Go ahead.

'
B flws

!
10

l
n ;

1

12

(
13

14

15

16

17

.18

19

20

2i
x3

22

|||)
22

24
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T I

B -s/agbl REDIRECT EXAMINATION

B 'i M R . KETCHEN:

3
Q Mr. Kiessel ~:- Ox anybody, I'm not going to limit

4
my question, I'm asking the questions of the panel. I would

5 like anyone on the panel who can to give me the answer to

6
the question of what is the speed in some relative terms of

7 movement of this cask along the path set forth in Staff

8 Exhibit Number 33.

9
A (Witness Kiessel) 50 feet per minute.

10
Q And can you give me some subjective relationship

11
of what 50 feet per minute means, or comparative subjective --

12

(.
in other words, how fast is 50 feet per minute?

13
CHAIRMAN MILLER: Well how long do you estimate

this courtroom to be?

15 (pause.)

16
CHAIRMAN MILLER: I think an estimate would be

I7
sufficient.

18
(Laughter.)

19
WITNESS KIESSEL: We're talking of something

probably in the neighborhood of 3/4ths of a mile per hour,

21
in that ballpark, 50 feet per minute would be something less

22
than one foot per second, 88 feet per second is equivalent

23 to 60 miles per hour. So there' fore we're talking of something

24
in the neighborhood of much less - something less than one%, %,, g

25 -

mile per hour, probably in the neighborhoo / 3/4ths
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I
tr gb2 of a mile per hour.

2
It might also be pointed out that an average

3
person can walk at the rate of three to four miles per hour,

4
so it's well within the walking speed of an individual.

BY MR. KETCHEN:

6
0 In that figure, is that a maximum -- or what are

7 the bounds on that figure of 50 feet per second.

8 A (Witness Kiessel) In the cask drop analysis,
'

9
2.178 or cask drop description that was submitted by the Applicant

10
that was indicated as the maximum speed of travel of the cask.

11
MR. KETCHEN: Mr. Chairman, at this time, I

would like to have a document that the Staff's going to offer,

I

' marked as Staff Exhibit Number 34, and I will have the witness!
14

describe the document.

15
CHAIRMAN MILLER: It may be marked.

6
(Whereupon, the document

17
previously described as

Staff Exhibit 34, was

marked for identification.)

0
MR. KETCHEN: And I have three copies for the

21
Reporter and sufficient copies for:the parties.

22 CHAIRMAN MILLER: Very well.

23
(Distributing documents.) ,

,1002 254BY MR. KETCHEN:ermnem
'

Q Mr. Kiessel, I would like to ask you to describe -
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r agb3 or first of all, to lead you a little bit, did you prepare

2
this document at my direction?

3 A (Witness Kiessel) Yes, siri I did,

#
Q And would you describe what you did at my

5
direction -- First of all, before you do that, would you

6 describe just generally the nature of the document?

7 A Yes, sir. This is a sketch that shows a portion

8
o.f the administrative control that would be used for the

9
travel of the cask. It only shows the lower route that

10
is shown on Enclosure 1 to the Staff submittal that described

11
it.

12
In the area where the upper path had been shown,

(
13

I've shown a couple of positions conceivably of where a cask

14
might be located. One, which I've identified as Position

15
Number 1 is where the cask is located di ectly over the

16
corner. And in what I call Position Number 2, the cask is

17
shown centered over the edge of the cask pit away from either

8
of the corners.

19
Q So world you just in a little bit more specifics

20
describe the differences between Staff Exhibit 34 and Staff

21 Exhibit 33?

22
A Staff Exhibit 34, this latest one, was constructed

'3'
to try and.show the direction of fall that a cask would make

24
or would have were it to be released at various points along,

25 tee' edge of the pool -- or excuse me, the edge of the cask

H)02'255
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Ifagb4 pit and as such only contains -- for clarity purposes, only
.

2
contains half of the Applicant's proposed administrative

3 paths.

#
Q Okay.

5
Now you have -- okay. Would you describe, then,

6
the purpose of the dotted circle marked Number 1 at the top

7 of the cask, describe the scenario for us of what that dotted

8 circle means and what the dashed arrow means with respect
9

to the administrative controls.

10
A Yes, sir.

11
As I said before, Cask Number 1 is centered over

12
the corner of the pit. The arrow indicates the direction

'
13-

in which the cask would tip if it were -- if it was allowed

14
to fall freely. It shows that it receives a component of

15 motion from both the back wall and also from the side of the
16

pit. This is what we were trying to point out in this
,

17
particular sketch, that in this position the cask does not

18
fall directly toward the fuel pool but rather falls at an

19
angle away from the direct line toward the fuel pool.

20
Q All right.

21
Do you have before you a copy of Staff Exhibit

. Number 33?

A Yes, sir.

24
Q And do you have Exhibit 1 that was attached toa Federal Reporters, Inc.

25 St'a'ff Exhibit 337 ' 1002 256
s

e
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a Igb5 l A Yes, sir. ,

2 Q Okay.

3 I'd like you to direct your attention to the top

4 circle on the left-hand side of Staff Exhibit Number 33,

5 Exhibit 1, which shows the circle of the cask in relation to

6 the visual . barrier. Have you got that?
I

7 A Yes, sir.

8 Q I would like to direct your attention back to

9 Staff Exhibit Number 34, to the circle, the dashed circle

10 which is labeled Number 1. And I direct your attention to

11 that circle in relation to the visual barrier, and I would

12 like you to explain to me why there is a difference or an

13 overlap of the circle in one case to the visual barrier

14 and not in the other.

15 A That's an inadvertent overlap. I'm afraid that
.

16 in re-creating the drawing, I~ drew the handrail a little bit

17 too long.

18 Q So well would you like to correct the drawing

19 ' orally at this time?

20 A If I could I would delete the handrail basically

21 between the uppe.- two dots.

22 CHAIRMAN MILLER: You wanted to delete the

23 handrail from what point?

24 Mr. Ketchen, why are you offering an exhibit
m-Fcderal Reporters, Inc.

25 when you're going to start deleting portions of it?
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m. agb6 MR. KETCHEN: Well Mr. Chairman, we had to do this

2
in a rather correct -- the idea of the exhibit is to show

3
not in exactness, but a relationship to the way a spent fuel

4
cask would tip in the areas established. And I'm not really

5
trying to delete it,as the witness indicated, in his haste

6
he just misrepresented that portion of the drawing.

7 - CHAIRMAN MILLER: We wonder what is the utility

8 of proceeding with a drawing which is to correct something

9
else which is also: subject to correction as you go along,

10
it doesn't seem very neat.

11
MR. KETCHEN: YEs, sir, I agree.

CHAIRMAN MILLER: Well perhaps you have a purpose.
(

MR. KETCHEN: No, I didn't have a purpose, I

14
just noticed the discrepancy as I was cross-examining and .I

15
wanted to make sure the discrepancy was corrected.

16
CHAIRMAN MILLER: Okay. You may proceed.

17
BY MR. KETCHEN:

18
Q Mr. Kiessel, I'd lik<2 to direct your attention

19
to Staff Exhibit Number 34, to the upper circle that you had

20
drawn in dashed lines, and I think it's marked with Number 2.

21
And explain the reason for creating that circle and the dashed

22
arrow and what this is supposed La demonstrate.

k A (Witness Kiessel) Yes, sir. It is to demonstrate

24
that if a cask were to fall from a position where it was in, , ,

25 -

contact with the edge of the pool, that it wo d fall toward

02 258.
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n fagb7 the -- I'm sorry, in contact with the edge of the cask pit,

2
that it would fall toward the center of the pit and in a

3
direction so that it would not fall toward the fuel pool at

4
all. This would be the case anywhere along that edge where

5
it did not have contact -- or where it was only in contact

6
with the edge of the pit.

7
Q Thank you, Mr. Kiessel.

8
MR. KETCHEN: That completas my redirect.

9
CHAIRMAN MILLER: Any further cross-examination?

10
MR. RILEY: Yes, sir.

11
RECROSS-EXAMINATION

12
BY MR. RILEY:

(

13
Q Mr. Spitalny, I think that you and Mr. Kiessel

14
may wish to combine on this one.

15
We've noted that the 50 foot per minute rate of

16
movement of t'.te cask on the rail is approximately 10 inches

17
per second. And if an operator were bent on sabotage,

18
would it be true that .the first notification that others in

19
the area would get that something was amiss would be when the

20
line of centers of the cask crane on the third and final leg

_

21
of crane movement was crossed. Is that correct?

22
MR. KETCHEN: Objection, Mr. Chairman, this is

beyond the scope of the redirect.

24
CHAIRMAN MILLER: You may answer.g,

25 -

MR. RILEY: Mr. Chairman, we --
1002 259



_

4318
|
i

mI gb8 CHAIRMAN MILLER: You may answer.

2
WITNESS SPITALNY: Yes.

3
BY MR. RILEY:

4
Q All right.

5
For the time for the cask, then, to go from that

6
point to a position over the hendrail side of the pit such

7
that a portion of the base rested over the pit floor at that

8
point be approximately five to six seconds?

9
(The witness panel conferring.)

10
A (Witness Spitalny) Yes.

11
Q Thank you.

MR. RILEY: That will be all.
,

t

13 .

Mr. McGarry?CHAIRMAN MILLER: Anything further?

14
MR. MC GARRY: No question, Mr. Chairman..

15
CHAIRMAN MILLER: Very well. I take it that's

16
all.

17
MR. KETCHEN: Nothing further, Mr. Chairman.

18
CHAIRMAN MILLER: Thank you, the panel is

19
excused.-- Oh, I'm sorry, my colleagues have questions.

20
DR. HAND: I hnd one question from some of that

21
discussion yesterday concersting the stop that's going to

22
limit the movement of the crane toward the fuel pool.

}hQEXAMINATION BY THE BOARD
24

BY DR. HAND:%.p m g , g

25 -

Q I take it that stop is not there at this moment,
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I
E agb9 that's something that's going to happen?

2
A (Witness Spitalny) No, it is there. I do have

3
a diagram that may help you.

Q Well, what I wanted to know was does the crane

5
that handles the fuel cask ever have occasion to go on over

6 the fuel pool, is that crane used to handle --

7 A No, it is not.

8
Q -- fuel bundles?

9 *A -- it is a crane that moves the fuel bundles,

10
the fuel assemblies. The tracks that the cask-handling crane

~

11
ride on do not extend over the fuel pool, they physically stop.

Q So it's a crane that stops, it's not removed,
,

3
for srOs other operation?

14
A There are no tracks that exist, the tracks

15
acually stop so it cannot go chat way.

16
Q Fine. Thank you.

CHAIRMAN MILLER: Dr. Luebke?

IO BY DR. LUEBKE:

19
Q The. word " administrative control" has been used

20
quite frequently, and if the potential consequences are

21
serious which probably prompted the original initiation of

22
these analyses of cask drop cases, it seems to me a good

3
administrative control would be to build a high solid wall

24
between the cask pit and the fuel pool. Is the ygg

25 thIt mechanically prevents doing that?
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/

Ir ,agblo A (Witness Spitalny) Yes, I guess. There is need

2
for the crane which handles the spent fuel assemblies,

3
which is operating over the spent fuel pool area, to come

4 over the cask area. When the fuel assembly is lifted out of

5
the cask and removed from the cask unloading pit into the

6
spent fuel pool area, you are using a fuel handling crane

I which-would have to have the need to travel over the cask
8 pit and the spent fuel pool..

9
Q And it needs all the clearance to the floor?

10 A It could be conceivably possible, I guess, to

11
construct a wall which would have to have a gate in it to

12
allow the passage of the fuel assembly as well as the hoist

(
13

and anything that may get in the way. It. would be a

14
restriction as far as visibility and clear operating character-

istics.

16
Presently, when you stand on the floor overlooking

17
the cask pit and the spent fuel. pool, you have good visibility

8
to the operations that are going on, so it would be a hindrance

in that respect. It would not be a physical hindrance as far
,

20
as being in the way if that gate is provided.

21
Q The operator of the second crane is also walking

22
around on the floor with control and he needs the visibility?

23 A I believe that the second crane -- and again I

24
would like to refer to Duke -- this is a bridge crane which

travels all over thenspent fuel pool, but I be'.ieve -
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mp bll I, that the operator is riding on this trolley, that is correct,i

Y !
2, the rider is on the bridge crane. I

3 Q Well I don't mean to make it a condition today, but

4 if push came to shove, and the radiological consequences

5 of an accident really turned out to be serious, one could

6 think about putting --

7 A I would also point out there are many other

endlB 8 fixes which are much easier than that.

9

10

11

12

:
'

13

14

15

16

17

18

19

20

21

22

23

24
'

1002 263m.,- a _. . ' "
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i

eLON CHAIRMAN MILLER: Anything further? I

impbl
2

MR. RILEY: Yes, Mr. Chairman. |

CROSS-EXAMINATION ON BOARD QUESTIONS

' BY MR. RILEY:

5
Q Would you tell us what these other fixes are,

6 Mr. Spitalny?

A (Witness Spitalny) There is the possibility of I

8 employing the use of a sling, which is a secondary means, in
|

9
addition to that of the fail"ve of the crane or the cable

10
such that if the crane or the cable, something was to fail,

11
the sling would hold the cask from moving in the direction |

9 12
of the spent fuel pool.

.

13 There is also something which is referred to as

I#
the magic crane, which has greater redundant mechanisms for

15 failura modes,, which is used in only extreme situations where
16

for some reason there is a problem which is uncovered. It

17
is usually above and beyond that that is required by the

18
guidelines from the Commission, and if it is shown that you

19
meet the guidelines and the criteria established by the

20 Commission, the use of this crane is not needed. It could

21
be possible to construct, rather than the wall, a similar

22
structure just out of an I-beam structure which might --

Q Would that be essentially an open work structure

- 24
where there is visual continuity between the pit and the --g ,, ,%

' A That's correct. And agai'n,,you'd have to make

- 1002 264
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I

mpb2 sure that the -- Let me back up a minute, if I may.
.

2 The crane that's involved in the spent fuel pool
'

3
which is riding just on top of the pool, we might not be able i

i

I4
to put it in the structure at that point. You cannot put in I

i

5 any structure because the crane does have to travel from the
6

spent fuel pool over the cask pit. So we can't impede the !

7 traveling area of the crane.

8 It's a different type of crane than the overhead

' !bridge crane. -

|
10 i

Q Not to really cut off the flow of your other

11 '

fixes, but just to get a bit more on this one:

12
Wou'd it not be possible to firmly support in the j

13
fuel pool wall I-beams or pipes or rods so that you could make

14
an open work wall where you did not have a visual barrier and

15
it still did not interfere with the path of the crane? ,

16
A The crane is traveling on tracks adjacent to the

17
walls of the spent fuel pool.

8
Q Right.

19
A And it is just a bridge crane which gaps the

20
spent fuel pool. I am not sure -- Duke could probably provide

21
what the distance is and the tolerance between the area

22
being the top of the floor or the top of the pool and the

bottom or lower portion of the crane. But I do not believe
'

24
that you would be able to construct anything in that area4 4w, n.omn, w.

25
which would leave clearance for the crane and still suffice

1002 265,
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9mpb3 to stop the cask.

Q Are you able to say what the dimensions are -- I

( I guess you've just answered that question.

#
You're saying you do not know the height of the

S
rail. You do not know the maximum height of travel of the

6 fuel assembly crane hook.

7 I'm sure you do know the length of the fuel

8 assembly.

9 A Yes, I'm familiar with what the length of the

10
fuel assembly is. The fuel assembly is not taken out of the

;

11 i
pit. There is a gate between the cask pit area and the spent i

G 12
fuel pool so that it is never taken out of water.

But you do have to have the room for the cable

14
which is now holding that, or it may be a hard mechanism

15
rather than a caole and an arm.

16
Q Would.it be correct, then, to say that if you

17 design a two segment wall which had open space for visability

8 reasons that you could allow a slot for the cable to move

19
through while it carried the assembly into the pit region?

20 A I don't believe we can build anything high

21 enough that will allow for.the clearance of the crane.

22
Q Could you tell us, find out for us what the

23 minimum clearance required for the bridge crane is?

24
Well, if Duke is going to have witnesses in this '

%, n %
~

matter, I can hold it until then.
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Impb4 A I believe the Applicant is better qualified to

respond to that than I am. i

3
Q Now one question for Mr. Kiessel at this point,

i

4 I

and that is that if we assume -- and this is a hypothetical j

now -- that there is some space for building up an acceptable

6 type of wall, will not the kinetic energy requirements for

7 the cask to get into the fuel pool be increased, producing

8 the likelihood of the accident, or the possibility of the :

I
9

accident? |
i

10 I
A (Witness Kiessel) Assuming that your scenario |

Thentheprobabilityofitgoingoverthis|11
has start =d, yes. i

12
elevated barrier would be reduced.

?

13
Q Returning, Mr. Spitalny, to you, would you continue

#
with your rehearsal of fixos?

A (Witness Spitalny) I think my rehearsal really

16
has ended. I was just pointing out that there are some other

17 techniques which, the use of the sling, for example, would be
*

18
a. much easier fix. The use of these other methods would be

19
used only if for some reason it was determined that there was

20
a need for it.

21 We have determined, the Staff determined that the

crane that exists presently at McGuire with the use of these

23 controls will preclude the accident.

24
*

wFederal Roonrters, Inc.

25
One last question, Mr. Spitalny, and this is to'
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t

|

9mpb5 I make the record precise,
i

2 If we consider the rail direction of the crane

3 for the cask at 90 degrees to the rail direction, is the 50

# foot per second velocity, does it apply to both of these

5 movements, or does it apply only to the rail direction move-

6
ment?

MR. MC GARRY: I'm going to object to the ,

t

8 question as beyond the scope of the Board's questions, and, |

|
9

thus, beyond any -- !
I

10
CHAIRMAN MILLER: Well, we'll permit the answer. !

!11
This is the last question? |

|

12
MR. RILEY: This is the last question.

13 CHAIRMAN MILLER: You may answer.

WITNESS SPITALNY: I do not know, nor do the

1
members of the panel for certain. We would have to check it

16 !d out. Maybe the Applicant can respond.
1

MR. RILEY: Thank you.

CHAIRMAN MILLER: Does that conclude, now, the

19
examination?

20
(No response.)

CHAIRMAN MILLER: Very well.

22
The panel is excused. Thank you.

23
(The panel excused.)

CHAIRMAN M5LLER: We'll take about a 15 minute
" * " * " " - " ' "

1002 26825 ..
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Impb6 (Recess.)
t

D flws c3 CHAIRMAN MILLER: We'll resume the evidentiary

3
hearing, please, i

4 What tentimony or witnesses do we have next?

|5 MR. MC GARRY: The Applicant has some witnesses. ,

0 Perhaps we'll call them at this point.

CHAIRMAN MILLER: Very well. |
i

0 MR. MC GARRY: I'dliketocallMr.Hager,whohas{
' been previously sworn, to the stand, a'nd Mr. Clarence Ray, whc,

10 I
has not been sworn. I

i

11 i
I would request that Mr. Ray be sworn at this time',

G 12
Mr. Chairman.

13
CHAIRMAN MILLER: Very well.

14
MR. RILEY: May I interrupt for a moment, Mr. ,

15 Chairman.

16
Would this be the time to introduce this exhibit

17
that I referred to?

8
CHAIW1N3 MILLER: Well, probably not. First let

19
me get the witnesses sworn.

20 Mr. Ray, would you raise your right hand, sir?

21
Whereupon,

22 S. B. RAGER

3 resumed the stand as a witness on behalf of the Applicant,

24
and, having been previously duly sworn, was examined anda 4w,, n ,,n, %._

1002 269testified further as follows:
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I

'

mpb7 and

2
Whereupon,

!
3 C. L. RAY, JR. |

4 was called to the stand as a witness on behalf of the
:

Applicant, and, having been first duly sworn, was examined
6

and testified as follovi: !
i

CHAIRMAN MILLER: What was your offer of evidence?!

O MR. RILEY: Could I offer a series of documents,
|

9 all of which have been received by Staff and parties, in |

10
evidence? ,

11 '

CHAIRMAN MILLER: Why don't you wait until you

12
proffer your testimony, and then you can do it all at once.

13 MR. RILEY: Thank you. I just didn't want to

14
miss my opportunity.

15 CHAIRMAN MILLER: Thank you.

16 DIRECT EXAMINATION

17 BY MR. MC GARRU:

18
Q Mr. Ray, would you please s*. ate your name for the

w
record, please?

20 A My name is Clarence Lee Ray, Jr.

21
Q Mr. Ray, have you prepared a statement of

22 professional qualifications for use in this proceeding?
-

A Yes, sir.

24
Q Do you have that statement before you at this time?

Am FWwd Rgemn, Inc

25
A Yes, sir.~~
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!

1
mpb8 Q Do you have any corrections or additions to

!

:
2

make to that statement? !

3 ,

A No, sir. j

I
4 |Q Do you adopt that statement as your statement of

I
i5 professional qualifications for use in this proceeding? |

6 A Yes, sir. |
!

MR. MC GARRY: Mr. Chairman, Mr. Porter has !7

l

8 handed out the appropriate number of copies to the Reporter,
|

9 as well as to the Board and parties, and I would request that

the statement of qualifications of Mr. C. L. Ray, Jr. be I10
i

11 !
marked for identification as Applicant's Exhibit 26, and be !

I

12 received in evidence and bound into the record as if read.
I

13 CHAIRMAN MILLER: Are there any objections?
s-. . . . . -

14
(No response.)

CHAIRMAN MILLER: Very well. It may be received
.

16 into evidence and found into the transcrip,.

17 MR. MC GARRY: Thank you, Mr. Chairman.

18 (Whereupor, the document

19 referred to was marked as

0 Applicant's Exhibit 26

21 for identification and

22 was received in evidence.)

23 (The document referred to follows:)
24

co-Federal Reporters, Inc.
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)~QUALIFICATIONS STATEMENT o j

C. L. RAY, JR. W -

DESIGN ENGINEER, CIVIL / ENVIRONMENTAL DIVISION
DESIGN ENGINEERING DEPARTMENT

'
DUKE POWER COMPANY

My name is C. L. Ray, Jr. My business address is 422 South Church Street,
Charlotte, North Carolina 28242. I am a Design Engineer in the Civil /
Environmental Division, Design Engineering Department, Duke Power Company.

I graduated from Old Dominion University in June,1970 with a Bachelor of
Science degree in Civil Engineering.

From June,1970 to present, I have been employed by Duke Power Company in
the Design Enginaering Department. Assignments have been in civil engi: cer-
ing design work on thermal (coal :nd nuclear) and hydro pinnts. In May 1977
I was prorroted to Design Engineer and assumed supervisory responsit ilitics
for a group in the Structural Section of the Civil / Environmental Division
in June 1977.

Since graduation from Old Dominion University in 1970, I have attended various
continuing education and technical courses.

I am a mem'oer of the American Society of Civil Engineers and a registerei
professional engineer in North Carolina and South Carolina.

.
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!

!

Ompbl I MR. MC GARRY: I would propose at this time to

2 commence direct examination of these witnesses, unless the
i

3 Board or parties has some voir dire questions for Mr. Ray. Ii

!

' CHAIRMAN MILLER: Does anyone request voir dire !

5 examination of the experts?

0
MR. RILEY: One question, Mr. Chairman.

7 CEAIRMAN MILLER: Yes. '

i

8 VOIR DIRE EXAMINATION
i
I

BY MR. RILEY:

10
Q Mr. Ray, I take it you are the engineer who was

11
involved in the analysis of case three on the cask drop

12
problem.

13 A (Witness Ray) For the NFS-4 cask.

Id
Q For the NFS-4 cask.

15
And would the substance of the responses in a

16
recent letter to Mr. Denton -- I'm sorry, a March 2nd letter

17
to Mr. Denton concerning the case three matter be based, then,,

18
on your work?

19
A I'm not familiar with the letter.

O MR. MC GARRY: If I may hand that letter to Mr. Ra(.

21
MR. RILEY: Yes.

22
(Document handed to the panel. )

23 WITNESS RAY: Yes, sir.

24
MR. RILEY: That will be all. Thank you.co-Federal Reporters, Inc.

D
CHAIRMAN MILLER: Thank you. 1002 273

'
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I

mpb2 You may continue.
i

2
MR. MC GARRY: I'll address these questions to both

|3
members of the panel.

,

I

DIRECT EXAMINATION (Resumed)

BY MR. MC GARRY: j
6

Q Gentlemen, are you the persons at Duke Power

Company responsible for analyzing the cask drop scenarios

at McGuire Nuclear Station?

9
A (Witness Hager) Yes.

|

10
A (Witness Ray) Yes.

11
Q And in this capacity has your attention focused

12
on what has been identified just recently by Mr. Riley as

( 13
case three cask drop accident?

14
A (Witness Hager) Yes.

15
A (Witness Ray) Yes.

16
Q Mr. Hager, would you please explain your role in

17
analyzing the cask drop scenarios with particular reference

to case three?
'

19
A (Witness Hager) I am chief engineer of the

20
civil environmental division and as such the analysis was

21
performed within one of my section, the structural section

22
of that division.

23
Q Did you meet with members of that division --

24
*Ace-Federal Reporters, Inc.

*

25 ''
Q -- on this particular matter? -
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!

I
Impb3 A Yes. !

2
O You discussed it with them thoroughly?

3 A Yes, I did.

4
Q You asked them for the basis of their conclusions

5 and their analyses? |
t

6 A Yes.

7
Q You satisfied yourself that you obtained all their

8 relevant information? |
9 '

7 Yes, I reviewed it and determined that it was

10 I
relevant.

|

11 |
Q And, Mr. Hager, based on your discussions with '

12
people in that division, were you ctle to reach a conclusion?

!

A Yes.

Id
Q And what conclusion did you reach with respect to

case three?

16
A My conclusion was I concurred with the individuals

I7
that performed the analysis that the cask would not fall into

18 the pool.

Q Mr. Hager, has Duke Power Company to your knowledge

20 submitted what can be styled as an administrative control

21
that would be relevant to the case three scenario?

A Yes.

23
Q And what was the purpose of that submittal?

24
Am-Federal Reporten, Inc.

25 -

control was to add additional assurance which would prevent
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!

mpb4 the cask from tipping into the spent fuel pool.

Q Is it your professional opinion that it would

3
be likely that this administrative control would be violated?

|4
A It is my opinion that it is not likely that it ;

would be violated?
I

6
Q And what's the basis for that opinion, Mr. Hager?'

A It is based on that we have detailed written
8 procedures for the cask operator to follow. In addition,

those procedures are audited to assure that the cask operator

10 t

is following the detailed procedures. i

11
Q Is the cask operator trained in these procedures? ,

i

12
A Ycs. He is walked through the procedure.

Q In your judgment, Mr. Hager, is it likely that
'

14 the administrative control would be violated, and while being

15
violated the cask will drop?

.

16
A No. It is my judgment that those would not occur.

17
Q Is it your judgment that it is likely that the

18 administrative control would be violated and the cask would
19

drop, and when it drops it will fall on the precise spot that

20 has been analyzed in case three?

A It is my judgment that all of those occurring

22 simultaneously would probably not happen.

23
Q Mr. Ray, likewise, would you please explain your

24
role in evaluating this cask drop situation?

,,4w,, n .,,, i .

25 -

A (Witness Ray) I performed the analysis of case
__ _
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|

'
mpb5 one, case two and case three for the NFS-4 cask.

,

2
0 Would you please explain to the Board and the !

3
parties exactly the procedure you went through in analyzing !

4
case three?

A In analyzing case three we first obtained the
,

6 Nuclear Fuel Services drawings of the NFS-4 cask to obtain

7 the dimensional parameters and the weight of the cask. Using ,

8 these parameters we first looked at a prefiled drop of the

9 i

cask to the edge of the pit wall. i
-

In evaluating this we cot,sidered the fact that

11
there is an energy absorbing device on the end of the cask,

12
and if dropped, this device will deform and provide some

13
energy absorption from the free-fall drop.

14
Looking at this --

15
Q Mr. Ray, just so the Board and the parties can

16
follow us, you made a reference to a device.

MR. MC GARRY: With the Board's indulgence, I'd

like to --

19
CHAIRMAN MILLER: Yes.

20
(Paus e. )

MR. MC GARRY: Mr. Chairman, may I just go off

the record for a moment?

CHAIRMAN MILLER: Yes.'
24 *

Off the record.go, %
1002 27725 ''.
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C

Br m/wbl 1 CHAIRMAN MILLER: Back on the record.

1 Madelon
2 MR. MC GARRY: Mr. Chairman, I've just handed to

3 the Board and the parties, and three copies to the Court
<

4 Reporter, a document I would request be marked for identifica-

5 tion as Applicant's Exhibit No. 27,

6 CHAIRMAN MILLER: It may be so marked.

xzxzx 7 (.Whereupon the document referred to

8 was marked for identification as

9 Applicant's Exhibit No. 27.)

10 CHAIRMAN MILLER: Is there any objection to this

11 document?

12 (No response)

(
13 CHAIRMAN MILLER: It may be admitted into evidence.

14 MR. MC GARRY: Thank you, Mr. Chairman.

xzxzx 15 (Whereupon the docurent referred to,

16 heretofore markec for identification

17 as Applicant's Exhibit No. 27 was

18 received in evidence.)

19 BY MR. MC GARRY:

20 Q Mr. Ray, would you please continue your description

21 of your analysis of Case 3 and make reference to Applicant's

22 Exhibit No. 27 as convenient, so the Board and the parties

23 can follow precisely your methodology in approaching this

24 problem?
,

Ace-Fedual Reporters, Inc.

25 'A (Witness Ray 1 Yes, sir. 1002 278
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F b2 I I was in the midst of discussing the assumptions

2 involved in considering the casks being dropped from an eleva-

3 tion higher than that shown in the sketch at the top of

4 Exhibit 27.

5 The 2arge diameter end of the cask that is shown

6 resting on the wall is an impact limiter. This device is

7 made up of half-inch bottom plate with quarter-inch rings.

8 It's appre imately a 50-inch diameter quarter-inch ring with

9 an interior ring, also quarter-inch, of approximately 38-inch

10 diameter. --I'm sorry; 34-inch diameter.

II This ring-- The exterior and the interior rings

12 form an 8-inch void around the perimeter of the impact limiter,

13 with the center portion filled with balsa wood.

14 There are some three-eighth inch stiffners. There

15 are eight, equally spaced around the impact limiter.
n

16 Q M.c. Ray, just so the record is clear: The impact

17 limiter you have just been referring to is the rectangle at the

18 bottom of the very top figure on the page; is that correct?

19 A That's correct.

20 This device is designed to absorb energy during a

21 drop o_ a cask.

22 If we consider that the cask is dropped from its

'23 four-foot elevation, or some other elevation, there will be9 1002 2.7924 some chformation of this device.
Ace Neral Reporters, Inc.

25 "Q Mr. Ray, what is the maximum elevation that casks



. . .

4337

kb3 1 can be' dropped from?W

2 A Four feet.

3 If the cask impact limiter deforms, the center of

4 gravity of the cask, as shown in that sketch, would be lowered

5 by the amount of the deformation.

6 Q Mr. Ray, excuse me. I apologize for inserting my

7 comments. But, for clarity of the record, you just made

8 reference to the center of gravity.

9 A That would be the circle with the hash marks

10 through it and the darkened areas.

11 Q In the middle of the top figure; is that correct?

12 A That's correct.

(
13 Q And how far is that center of gravity from the

14 lefthand side of the top figure? Do you have the distance?

15 A It's in the center-- The water jacket is approxi-

16 mately 39 inches diameter: I think the exact dimension is

1. 39.2. So that dimension from the edge of the water jacket to

18 the center of gravity would be half of that 39.2 dimension.

19 The location of the center of gravity used in the

20 analysis of the plane of the cask pit wall was 19.5 inches. If

21 you draw a line vertical from that lefthand wall that would be

22 what I am referring to as the plane of the wall.

23 Q And the lefthand wall is that line which is touched

24 by an arrow, and the arrow has a line, and on top of that line
Ace-Federes Reporters, Inc.

,

25 is 29 foot;" is that correct?
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9 ab4 1 A That's correct.

2 Q And so the wall you're referring to is the lefthand

3 side of that 9 foot line?

4 A That's correct,

5 Q --in the top figure; is that correct?

6 A Yes, sir.

7 If we assume that there is deformation of -- or if

8 we take into account the deformation of the bottom impact

9 limiter, as I said, the CG -- the center of gravity -- would

10 be lowered. If the center of gravity is lowered, then it

11 results--after the falling of the cask, then it requires more

12 energy to tumble the cask into the fuel pool, or rotate the
:

13 cask into the fuel pool.

14'

Therefore in the analysis we assumed there was no

15 deformation of the impact limiter and the cask would be

16 resting on the wall at the point of release, as shown in the

17 sketch at the top of the page where the truck cask is shwon in

18 a vertical position with the center of gravity being 19-1/2
19 inches off the plane of the lefthand wall and at rest.

20 The cask is now assumed to be released and goes to
21 the posimion, the next position of the cask where it is at an

22 incline to the wall, as showa in the top sketch,
23 The water jacket itself is a very thin plate, and
24 the dotted line shown on the cask is the actual structuralAce-Federst Reconers, Inc.

25 sher 1 of the cask. And as the cask strikes"the wall the water
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W b5 1 jacket would deform, and the point of impact would be en the

2 stiff shell after some amount of energy absorption in this

3 deformation process.

4 So the energy that is available is at its maximum

5 just prior to thatinitial impact. This energy is the product

6 of the weight of the cask times the distance that the center of

7 gravity has been lowered in the process of the tipping.

8 As you can see, the center of gravity of the cask
/

9 does line up with the point of impact on the wall. For this

10 case there would be no effect of the impact on the rotational

11 ability of the cask.

12 When doing an energy calculation we are going to
i

13 take the energy that's available due to the drop, which is

14 potential energy that has been transformed into kinetic energy,

15 and use that to determine how much energy is left to rotate

16 the cask on the wall.

17 Kinetic energy can be divided into two types of

18 energy. There is translational kinetic energy and there is

19 rotational kinetic energy. These two energies are represented

20 by the term 1/2 MV2, one-half the mass times the velocity

21 squared, for the translational kinetic energy, and 1/2 J,
22 polar moment of inertia times omega squared, or the angular

23 velocity squared. And this is the rotational kinetic energy.

24 With the CG -- the center of gravity -- impacting,
Ace-Federal Rwporten, Inc.

25 or fri line with the point of impact, the impact has no effect
'
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Wd b6 1 on the rotational kinetic energy.

2 In constructing our scenario of Case 3 we looked

3 at these two types of energies and, as I said, assumed that

4 we would conserve all rotational energy. Then we looked at

5 the translational component of the esargy.

6 We first looked at the case where all the transla-

7 tional energy is not absorbed, and we investigated what would

8 happen if the energy was not absorbed. In that case there would

9 be a rebounding due to the energy tt?.t is remaining if the

10 energy is not absorbed. The rebounding would be away frm the

11 fuel pool wall, therefore' displacing the cer,"er of gravity

12 farther behind the wall.
/

13 If the center of gravity is displaced farther

14 behind the wall it will take more energy to rotate the cask

15 to the position shown in the bottom sketch.

16 Therefore it was concluded that a conservative

17 assumption would be that the translational component of energy

18 is absorbed by the impact, by deformation of the cask and the

19 flexura and deformation of the wall. If we assume this, then

20 the center of gravity will remain in its closest position to

21 the fuel pool and the rotational energy would have its full

22 effect.

23 Therefore, at this point of impact we have absorbed

24 the translational energy and maintained all rotational anergy.
Aa-Federal Reporters, Inc.

25 ~ The cask, due to the rotational energy, will then
,
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W b7 1 proceed to go to the horizontal position shown in the bottom

2 sketch. It will then impact the wall on the surface of the top

3 of the t.all, the three-foot wall, and it still has retained the

4 rotational energy.

5 There is some translational energy loss here, but

6 it is very nominal.

7 We basically retain the bulk of the rotational

8 energy.
.

9 Therefore the cask will now proceed to rotate

10 about the fuel pool edge of the three-foot wall.

11 The energy that is remaining to rotate the cask

12 will rotate the cask to the position shown in the bottom sketch,.
(
'

13 illustrated by the angle theta. This angle is approximately

14 41*. Once the cask rotates to this position it has lost all

15 energy and motion is stopped instantaneously.

16 Then the cask will fall back to its horizontal

17 position on the wall.

18 Based on this analysis we concluded that the cask

19 will not fall into the fuel pool.

20 Q 2 hank you, Mr. Ray.

21 Gentlemen, is it your opinion that Cases 1, 2 and

22 3 encompass the most extreme cask drop scenarios for the

23 McGuire Nuclear Station?

24 A Yes, sir.
*

Ace-Federal Reporters, Inc.

25 -Q Reference has been made, gentlemen, to the crate
.
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b8 1 that would carry the subject cask of Applicant's Exhibit 27.

2 What is the size of that cask in terms of the load that it can

3 carry? --of that crane; I'm sorry.

4 A The cask handling crane is a 125-ton overhead

5 crane.

6 Q And, again, the size of the cask is how many tons?

7 A The NSF-4 truck cask is approximately 25 tons, or

8 50,000 pounds.

9 Q Is this cune, to your knowledge, tested, are the

10 components tested? Does it have any built-in conservatism,

11 to your knowledge?

12 A The crane is load tested to a load of 125 percent

f 13 of the rated load.

14 The design is the crane is in accordance with our

15 specifications, and also CMA-70, which is Crane Manufacturers

16 Association No. 70, which requires that the rope and mechanical

17 components of the crane have a safety factor of 5 against

18 failure.

19 Q What does that mean in layman's terms?

20 A For instance, the rope is tested for breaking

21 strength, and then the allowable load for the rope is the break-

22 Ang strength divided by 5.

23 The gears are analyzed and the allowable stresses

24 in the gears are one-fifth of their ultimate strength.
Aa Federed Reporters, Inc.

.

25 ~. Q Gentlemen, to your knowledge, has Duke Power Company
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Wq p9 1 ever dropped a cask in the situations that you have considered

2 in Case 37

3 A No.

4 A CNitness Hager) No, sir.

5 Q Hase they dropped a cask, to your knowledge, in

6 any situation?

7 A No.

8 A (. Witness Ray 1 No.

9 Q To your knowledge, has any utility experienced a

10 cask drop?

11 A CNitness Hagerl No,

12 A UNitness Ray 1 No, sir,

r
13 Q To your knowledge, has Duke Power Company examined

14 the consequences that would be associated with a cask falling

15 into the spent fuel pool?-

16 A Yes. An investigation was made of the consequences

17 of dropping the NSF-4 cask into the spent fuel pool. The

18 first part of that investigation was to look at the structural

19 capability of the fuel racks themselves to determine whether

20 there would be any substantial structural damage to the racks

'21 from the drop of this 25-ton cask,

22 Q What was the result of that structural analysis?

23 A The results of that investigation showed that

24 there would be no major structural damage, only possible local
WFederst Reporters, Inc.

25 bending of the inmediate surface of the fuel racks.

1002 286



_ _ _ _ . .

4344

W bl0 1 Q And what was the second phase of the examination?

2 A The Oconee fuel protrudes above the top of the fuel

3 racks, therefore any fuel that the cask falls on would be
,

4 damaged by the dropping of the cask. By taking the projection'

5 of the cask over the fuel it was determined that approximately

6 sixty fuel cells would be damaged.

7 This information was provided to our nuclear

8 engineers, and they investigated the consequence of the damage

9 to these sixty Oconee fuel cells. Their conclusion was that

10 there would be no offsite exposure in excess of the guidelines

11 of 10 CFR 100, and stated that we were well within the guide-

12 lines of that document.
,

13 Q Mr. Ray, would you characterize the results of a

14 cask drop into the spent fuel pool as a mechanical rupture

15 or as a criticality event?

16 A The fue2 damage would be a mechanical rupture

17 releasing the gases and so forth from the fuel itself. There

18 would not be a criticality prcblem.

19 Q And why not, sir?

20 A In order to have a criticality problem you have to

21 get the fuel in what would be determined as a critical configur-

22 ation. kith no major structural damage of the racks the fuel

23 is retained in.its same basic configuration and, therefore,

O 24 criticality is not a problem.
Ace-Federst Reporters, Inc.

There is also the fact that the fuel pool is filled25 -
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'

W bil I with borated water, and the amount of bo'ron, in the judgment

2 of the nuclear engineers at Duke, is sufficient to prevent

3 criticality even if the configuration, the critical configura-,

4 tion could be -- could happen.

5 But, as I stated, the structural damage is very

6 minimal and, therefore, would not cause this situation.

7 Q Gentlemen, in conclusion, is it your conclusion

8 that the cask will fall in the spent fuel poci "nder Case 3?

9 A No.

10 A (Witness Hager) No.

11 MR. MC GARRY: I have no further questions,

12 Mr. Chairman.

(
13 CHAIRMAN MILLER: You may inquire, Mr. Riley.

14 MR. RILEY: Mr. Chairman, we have a small problem

15 here that I would like to mention.

16 We would like to have tha time to assimilate the

17 testimony that has just been given, since there w'as no oppor-

18 tunity to prefile it. Would it be a proper thing to request

19 an opportunity to do so?

20 CHAIRMAN MILLER: What is your request?

21 MR. RILEY: A little more time to study the informa-

22 tion that was provided by applicant's witnesses, which was,

23 afcourse, just given in the last few minutes, and there was none
24 of the usual opportunity to examine prefiled material.

Ace-Federal Reporwa, Inc.

25 '

CHAIRMAN MILLER: Well, prefiling is not essential.
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kbl2 1 It is permitted but it is not essential. In fact I think we'veW

2 allowed you, haven't we, on occasion to have direct testimony

3 that was not prefiled?

4 MR. RILEY: That is quite correct.

5 Well I'll try to proceed, then, Mr. Chairman.

6 CHAIRMAN MILLER: Well, let me inquire of the

7 staff.

8 Does the staff have any questions of the panel?

9 MR. KETCHEN : No, I have no questions.

10 CHAIRMAN MILLER: How much time are you requesting?

Il MR. RILEY: Well I certainly don't want to incon-

12 venience the Board and the parties. Perhaps this, Mr. Chairman;
i
'

13 Move it along until a reasonable luncheon recess time, and if

14 I haven't gotten into these areas then perhaps do something with

15 it during the lunch break,
t

16 CHAIRMAN MILLER: We can recess now until one

17 o' clock, which would accelerate lunch perhaps for some, and give

18 you time to cogitate on this problem.

19 MR. RILEY: If this is agreeable to the other

20 parties as well as the Board, why, then. . . ,

21 CHAIRMAN MILLER: Let me inquire:

22 Is there anything further that any counsel have now

23 of these witnesses other than the cross-examination by

24 Mr. Riley? Anything further?
Am-Federal Recorters, inc.

25 - MR. KETCHEN: Nothing further.
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fb13
1 CHAIRMAN MILLER: Apparently that's all that remainsW

2 with reference to this panel.

3 So, in that event, it is still an hour and a half

4 that we'll be taking lunch, which we will accelerate by half

5 an hour.

6 We will recess at eleven-thirty until one o' clock.

7 MR. RILEY: Thank you.

8 Udhereupon, at 11:3C a.m. , the hearing in the

9 above-entitled matter vas recessed, to reconvene at

10 1:00 p.m., the same day.)

11

12

!

13

14

15

16

17

18

19

20

21

22

24
Ace-Federst Reporters, Inc.

.
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b AFTERNOON SESSION

2
(1:00 p.m.)

6 CHAIRMAN MILLER: Are we ready to proceed?
I

4
MR. KETCHEN: Yes , Mr. Chairman. I'd like to

5
bring a matter to the Board's attention.

6 CHAIRMAN MILLER: Very well.

MR. KETCHEN: During the luncheon break, or when

8 I returned from lunch, I found on my desk an envelope to

Counsel for NRC Staff with the instruction please distribute

10
to all parties present at the hearing and to the Board members,

11
Mr. Mallory, Office of the General Counsel of the Coramission.

12
I have placed copies of a letter dated -- the

i 13
letter in the envelope -- I have place copies of that letter

14
before the Board on the bench and I have furnished copies

15
to the parties' counsel and representatives.

16
CHAIRMAN MILLER: Thank you. The record will

17
show that we have received the copies to which counsel

18 i

alludes, the letter dated September 12, 1979 re the Trans- j
i

portation of Fuel Question, Route Information, signed

20
by Leonard Bickwit, General Counsel. That is the document? -

MR. KETCHEN: That is the document, Mr. Chairman.
i

2 '

CHAIRMAN MILLER: Thank you. The record will
'

23
show that copies have been received and have been perused. '

9a, port.,,, inc.24 i

M1 dgh, do Whes e pmceed zw de wr..p.a

1002 29125
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m gb2 Mr. McGarry, you had concluded the presentation

2
of your panel, had you?

3
MR. MC GARRY: That's correct, Mr. Chairman.

4
CHAIRMAN MILLER: And had cross-examination been

completed, Mr. Riley?

0
MR. RILEY: No, sir, Mr. Chairman. I would like

7 to go forward at this point, but would like to preserve the

8 opportunity to resume if, on reading the transcript, I find

that there are some matters that I did not pick up as a result

10
of only having my own r.otes. I would also like the record

11
to show that I hand-delivered my testimony to Duke on this

12 matter on the date prescribed, which was the 4th of September.

I' 13
~

CHAIRMAN MILLER: Well I don't think we can enter

14
into bargains for piecemeal presentations. If the opportunity

15
presents itself and you have some matter you wish to go into,

16
but I don't think we can keep on pyramiding the re-appearance

17
of witnesses who are testifying.

18 We have accorded you, as a matter of courtesy,
,

|19
the opportunity to obtain information through counsel and

;

the like, but I don't believe that we can extend either to

21 you or anyone else much beyond that point. However, we're

22
hopeful by your cross-examination you will be able to cover i

,

the matters you have in mind, Mr. Riley, so why don't you

9Resmners, lrw.24
eF

i

MR. ROISMAN: Mr. Chairman, I don't understand.

i
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Ipl b3 These witnesses didn't prefile any testimony

2
CHAIRMAN MILLER: That's correct, but they

3 weren't required to.
!

MR. ROISMAN: Why not, Mr. Chairman? The cask

5
drop issue was an issue that even the Staff prefiled on that

6
issue. The parties were on notice. Mr. Riley did. Why was

7
thefApplicant exempted from it?

8
CHAIRMAN MILLER: Because it was not an issue.

9 It became an issue, and we allowed amendment in the exercise

10
of our discretion. It is true that the matter had come up,

11
but it was subject to discussion between Applicant counsel,

12
and it was picked up apparently by Mr. Riley. But it was not

/ 13' then an issue. It became an issue as a result of our

14
exercising discretion.

15 MR. ROISMAN: Well, but as I understand it, the

question of whether it was an issue was itself an issue. I
.

17
Why wasn't the Applicant required, and shouldn't they have

|
18 i

been required to have produced the testimony in anticipation
|

19
that it might become an issue on the 4th, as the Staff did |

6

20
and as Mr. Riley did? |

!

21
Now Mr. Riley is forced without having a copy

22
of their testimody in front of him to try to cross-examine

;

2' I
them, which is , as we know, not favored in NRC proceedings. '

24
And I was asking for - -

reder i neporters anc.

25
CHAIRMAN MILLER: I won't go so far as to say |

1nn? 793 I
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, -

p b4 it's disfavored, though :itf s true that in the course of time

2
we've gotten into this habit in NRC proceedings to prefile

3
testimony, many times prefiled testimony prepared by somebody

.

4
other than the witnesses, and they get pretty far removed.

5
I, myself, have never been happy with the practice,

6
although recognizing it is permitted. I would much rather

7
have testimony come directly in, and have the cross-examination

8
proceed directly. I don't think there is any requirement

9
I mean, that".it's indispensible and I would regard that as

10
prevailing in the latter stages of an evidentiary hearing.

11
We had indicated down in Charlotte on several

12
occasions that we would exercise discretion to permit

i 13
testimony that had not been prefiled by all parties in an

effort to cet'to various issues that came up or were
i

15
sharpened in the course of a big two or three different i

!
16 :

periods of time when we were in Charlotte.

17
MR. ROISMAN: But yesterday you bent over back- ,

18
wards to offer the Staff and the Applicant the opportunity i

19 i

to postpone cross-examining Mr. Riley for at least overnight

20 ion testimony which was prefi.'.ed on the 4th of September just ;

21
because you were worried that they might be prejudiced by it.

22
Mr'. Riley is doubly prejudiced by only hearing

23 I

the testimony for the first time this morning. He's prepared!

9 Reporters, ine,24
to go ahead and cross-examine M has muely asked h dee Fed ;

25 I

right that the witnesses be held overnight se that if tomorrow,

1002 294 _
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Imp b5 after looking at today's transcript--we'll get to the issue

2
of what's happened to the transcript, we're not getting them

anymore -at the moment--looking at the transcript, that he'll
,

4 be able to see if they said something that he hadn't caught

5
up on in listening to it orally and taking notes. It's a

6
technical question. '

7 CHAIRMAN MILLER: The reason that yesterday that

8
we offered the time to the Staff and to the Applicant was

9
not because of the prefiling question, it was because of

10
the fact that we were allowing an amendment to make an issue

11
that wnich arguably and probably actually was not an issue

12
and a contention.

/ 13
We were therefore giving that opportunity in'

14
order to pay heed to the contention requirements and yet ;

l15
modifying them sufficiently as we felt in order to achieve |

16 i
essential justice to Mr. Riley, who wished to bring forward j

a contention thau he had not previously requested either in

18
his original statement of contentions or in a request for ;

1? I
leave to amend. The first time it came up was yesterday in j

20
the midst of the hearing, so we did use our discretion but '

21 i

our concern was because of our modification of a contention !

22 I

rule and practice--and of course, the discussion became |

23
apparent to us however there was no real or substantial

prejudice because of the fact that all parties had some., , , , , , ,

25
knovledge of the subject matter.

1002 295.
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b/ b6 1 We were, therefore, less concerne'd by the time

2 the record was made as to the procedural due process aspects

3 in allowing an amendment of a contention to create a new

4 issue.

5 However, that is significantly different than the

6 question of whether or not there is a requirement of the

7 Prefiling and of the question of cross-exanination.

8 Now, since all the parties, it appears, have had

9 some familiarity with thisowhole question and this subject

10 came up last week, that includes Applicants, it includes
,

11 Staff, it includes Mr. Riley. We, therefore, think it's

12 no great hardship and no great prejudice to any party to

e 13 go forward, have cross-examination proceed.

14 Now if the witnesses are readily available,

15 we' re not saying that they should be hidden or concealed.

|

16 But on the other hand, we're not going to keep hanging on |
:

17 for this. This is Wednesday, we're not going to keep piling i
1
'

18 up and pyramiding. We've nad a succession of requests to
i

!

19 keep people available. We want to bring this hearing to a ,

20 conclusion.

21 MR. ROISMAN: Well Mr. Chairman, we've got two !

22 more days, and we certainly have tomorrow. But the only
j

23 question is that the Applicant, unless you do something

24 to the contrary, will be free and, I submic, encouraged to
eF eoorters. Inc.

25 ship these witnesses back to Charlotte and then claim they're
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.-

pb 27 not available tomorrow.

2
And if that happens, Mr. Riley will lose the

4

3
opportunity, even if we've got the time after Mr. Bateman

4
is completed, where he could get to the witnesses.

5
And that seems to me to be unreasonably unfair

0 ic Mr. Riley for no legitima:.s reason. The witnesses can

7
stay overnight. Mr. Riley can have a chance to look at the

8
transcript, if we can figure out how to find one of them,

9 which does seem to be a problem. And I said I'd like to --

10
CHAIRMAN MILLER: Mr. Riley is being given

11
lenience in not asserting a contention in a timely fashion,

12
though he has been spared the necessity of showing the

13
five points of tardy filing which, to be technical, we could

14 j
probably require. We don't wish to be technical. Having ;

i

according him that right, we're not going to keep dragging |

16
that thing on. I made that statement yesterday and today.

17
MR. ROISMAN: Mr. Chairman, Allens' Creek made

18
addressed that issue. I think you made the right decision

19 '

yesterday even if t?.e five factors were applied --

CHAIRMAN MILLER: That may well be.

MR. ROISMAN: But in Allens' Creek, the Appeal

Board's ruling was that once you've let the contention in,
,

3
you can't make any legal condition on the use of that

,

24 |
Contention. Mr. Riley's due process rights cannot be taken '

.FFederas Reporters. Inc.

25
away, even if you now feel that yesterday you were more
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Ipb ' gb8 lenient than the law required you to be. I derstood your

2 ruling yesterday to be the contention was to be admitted,
3 and it wasn't to be admitted on the condition that Mr. Riley
4 operate with his hands behind his back in any way.

CHAIRMAN MILLER: No condition at all either

6
way, either to have special privilege or to have hands tied.

7 MR. ROISMAN: That's right, and I don't think

8
Mr. Riley is asking for special privileges, he's asking that

9 the witnesses be held so that when he can see what they said
10

-- it won't help the record for there to be somethingin there,

11
that they said that he didn't pick up in hearing it orally

12 this morning and not being able to cross-examine them.

13
MR. MC GARRY: Mr. Chairman, I would simply

14
observe that the examination of these witnesses was not

15 lengthy. We were not talking about two or three hours. I
!

16 think probably the time elapsed was a half-hour of hearing
17 time, because we did go off the record so I could procure
18 that exhibit. It was not a lengthy examination.

19 !
And therefore I believe Mr. Riley had ample time

,

t

20 to understand and comprehend what these witnesses were saying,'j
|2I It was certainly -- what they addressed were matters that !
|

22
Mr. Riley has already addressed to the Staff. There were no !

23
surprises pulled, and I think Mr. Riley's cross-examination

24
will pick up all the points.

-F . eporters, Inc.
{

25
MR. ROISMAN: Listening to technical information i
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._

Ipb b9 orally is not a substitute for seeing it in writing, whether

2
it's five minutes or 30 minutes. Mr. Riley's point isn't

3
that he didn't have time to prepare, it's that he's worried

4
that he didn't hear something or missed something that he will

5
see in the transcript.

0 MR. MC GARRY: I submit he can ask that on

7
cross-examination and we have to bear in mind we're talking

8
about technical information. Mr. Riley has us at an advantage.

9 He has a technical background as opposed to us lawyers. He

10
doesn't have to go through that hurdle of a technician

11
explaining to the lawyers exactly what's going on. Mr. Riley

12
has demonstrated in his prefiled testimony, his knowledge

( 13
of.this situation based on the cross-examination he's already

14
conducted, it's obvious to all that he's familiar with this

i

i
15

isubject area. And again, based upon the length of time of ;

16 !

the direct examination, I see no burden that has been imposed |.

17 !
upon Mr. Riley.

|

MR. ROISMAN: Mr. Chairman, if it won't delay
.

the hearing, why can' t the witnesses be asked to be held
,

20
over? If Mr. ' Bateman is finished and there is time and

.

|
21

Mr. Riley wants to have further cross of them because of
|
'22

something that he missed, why can't ne be given that
,

23 .

opportunity. '

,

24

FederaI Reporters, Inc. of dme on DEsday, den dat den |
25

faces the issue of whether you are to delay the hearing or not
i
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_

I
pq 10 as a result of it, that's a separate question.

2
MR. MC GARRY: Mr. Chairman, believe it or not,

3 the employees of Duke Power Company do have other jobs to

#
fulfill rather than testify in this proceeding, and I submit

5
that these gentlemen have such functions to perform. And

6 we would request that they be excused upon the conclusion of

7
examination.

8
(The Board conferring.)

9and2A

10

11

12

,

( 13

14

15

*
16

i

i
17

|

|
18 |

;

19 I

20

21 ;
;

22 |
|

23

!

24 |
'e FMetal Reporters, inc.
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ON CHAIRMAN MILLER: Mr. McGarry, why was not prefiled
pbl

2
testimony made of this panel?

3
~

MR. MC GARRY: Mr. Chairman, I think you have

4 characterized the situation that explains why prefiled

S
testimony wasn't filed. Indeed, the Staff did address this

6 matter, but as I stated I believe on Tuesday when we discuss-

7 ed whether or not this should be a contention, the Staff

8 addresses a lot of matters in the SER but we don't choose

9 to present prefiled testimony. We address those issues

10 i

that have been raised and indeed are contentions. So that |
.

11 |was not a contention at that point in time. |
|

12
(The Board conferring.)

13<

i CHAIRMAN MILLER: Well, the Board reluctantly
I

will request the witnesses to remain overnight. We don't
:

15 i

think that you should misunderstand us, Mr. Riley, or anyone
.

I

else. We're not starting a new precedent. We're tired of the
r

17
pyramiding. We think it's inefficient. We think it's getting

,

18 I
to the point of unfairness. !

19
So we're not going to do any more pyramiding for

,

20
the information, supplying of data or witnesses. However

21 we will permit it this one instance because of the unusual

22 circumstances that appear to prevail now. We suggest that -

23 you cross-examine as fully as possible and we note that

24
you are not without expertise both in the way that you,, ,, n, ,

25
presented the matter and in your own proffered direct

1002 301
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mpb2 testimony.

2 So we would expect you to cover it very substan-

3 tially, if not completely. But you will get the opportunity.

'
MR. RILEY: I will cover all of the material I

5 have, Mr. Chairman. And the only possibility of requiring

6 more of the witnesses tomorrow would be what was triggered by

7 a copy of the transcript.

8 CHAIRMAN MILLER: Well, what makes you think
!

9
-

you're going to have a copy of the transcript? !
i

!10
MR. RILEY: Well, that's the next thing I wanted !

11
to address, Mr. Chairman.

12
CHAIRMAN MILLER: Well, I don't have a copy. 1

13
( I can tell you that. So if you've got some way of getting it,

"
fine.

:
15

MR. ROISMAN: We understand the Staff is receiv- |

16
ing split-day copy,that they will receive before the hearing

17
is over this afternoon a copy of this morning's transcript.

i 18
CHAIRMAN .4 ILLER: That may well be. The Board

19
hasn't received it.

20
MR. ROISMAN: No, no, no, I understand that. I

21
We understand from the Reporters that the process that's now

22
being used is that the Commission is buying one copy from the

Reporter and then someone at the Commission makes copies of

24 i

that and makes the distribution to anyone, including the,.pe amn n, ine,

25
Board, who's getting Commission copies.
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mpb3 We wonder if the Board can suggest to the Staff

- 2
that they make available the portion of the transcript that

3
they are getting a split-day copy of that includes in it the

4
direct examination of these witnesses for Mr. Riley to look

5 at or even to xerox and take with him, so that he can have

6 the benefit of the Board's ruling tomorrow, if absolutely

7 necessary he can have further examination.

MR. MC GARRY: May I just make an observation?
I

9 I
If this is indeed the case and this half-day transcript

,

10 !
comes in some time during the day, if Mr. Riley, after |

11 |
completing his examination, looks at the transcript -- and !

|
12 i

again I submit it shouldn't be lengthy based on the time --

( and see if he has any further questions.

Mr. Riley has been cooperative in the past what

15
with not having Dr. Garrick come here, and I'm just suggesting,

16 '
if the time does avail itself it would certainly be helpful.

I
Maybe we ought to just see how the situation

18
flows. But I'd just offer that as a suggestion.

19
MR. KETCHEd: Mr. Chairman, I will volunteer,

20
when I get my split-rush copy today, to make it available .

21
for Mr. Riley's convenience for this afternoon or overnight.

,

22
CHAIRMAN MILLER: All right..

23
MR. RILEY: Thank you, Mr. Ketchen.

24 ,

CHAIRMAN MILLER: All right..p. 4,,,,,, %,

25
MR. RILEY: Shall I proceed?
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mpb4 CHAIRMAN MILLER: You may proceed

2
Whereupon,

3
S. B. HAGER

4 and
.

C. L. RAY, JR.

6 resumed the stand as witnesses on behalf of the Applicant,

7 and, having been previously duly sworn, were examined and

8 testified further as follows:

' CROSS-EXAMINATION

10

|BY MR. RILEY:

11
Q Mr. Ray, I'd like to ask you first some questions I

12
about the bridge crane that's used to transport the cask.

I

13 |I A (Witness Ray) Yes, sir.
,
I

Q Are you familiar with it?

15
A Yes, sir. -

Q Is it essentially capable of these types of

17 ,

movement: back and forth along the rails, perpendicular to
,

18 !

the rail direction or the base of the bridge and up and down? '

19
A Yes, sir. I

20 ,

O And would you describe the nature of this motion? '

!

21 Perhaps it would be best to start with the driving mechanisms ,
22

for each one of these motions. i

|
23 i

Are they all an electric motor? -

., ,, n ,,, ,

Yes, they are.A
'

25
Q And what type of motor is this in terms of the tim
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. . -

Impb5 it takes to get to speed?

2 A I do not know.

3
Q This is true for all three forms of motions

4 that we've described?

5 A Yes, sir.

6 7,m a structural engineer. I'm familiar with the

7 crane. But an exact type of motor I'm not familiar with.

8
Q Well, I may get back into your territory very

9 quickly, and that is:

Does the motion stop when the motor is shut off
:
'

11
and loses its rotational momentum, or is there a positive |

|
12 '

brake that immediately sets when the motor is no longer

13 actuated? !
I

A There are brakes on all motions that actuate as
t

" '
soon as the power is cut off.

16
Q Now would this mean, then, that the stop for each

,

I7 '

form of motion would be an abrupt stop?
i

0 A No, sir. |

19
Q Will you please explain?

0 A I cannot explain the reasonIbr it, but my !

2I experience with the cranes is that it is not an abrupt stop. I

22
Q Well, the question I'm getting at is:

23 How long is the coasting period, then, between

24
the time of shutting off the motor and motion ceasing?

F eporters, Inc,
3

A That is an extremely detailed question. I don't

:
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mpb6 even think the crane manufacturer could answer it without

2
detailed analysis. I don't have the answer.

3
0 Well, let's ask a hypothetical, then.

4
If a brake is set by the same action that the

5
switch is turned off, is it not reasonable to expect that the

6
coasting time will be quite short?

7 A Quite short is relative. Yes, it would be short,

8
but that would need to be defined.

9 '
Q Would it be more than one second?

10
A I do not know. Without knowing what the coasting

11
time is I can't say whether it's more or less than one

12
second.

( Q Have you watched one of these cranes operate?

14
A Yes, sir.

{
15 !

Q Have you operated one yourself? ;
'

16
A Yes, sir. i

:
17

Q Couldn't you from your own experience give some

18
order of magnitude sense of this behavior? !

19 ,

A Yes, sir. This crane is a very slow moving
'

20 I

crane. All of our cranes used in this type of application 1

21 !
are slow moving relative to other cranes that are used in i

22 ,

other types of manufacturing. These cranes have five speed i
i

controls for each direction of travel --

Q Please repeat that again.
..F emnen. Inc.

25
A They have five speed controls for each direction
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1'b7 ' of travel.

Q Let me interrupt just a moment.

3
We heard earlier testimony that the speed of the

4
crane was 50 feet per second. If that --

5
MR. MC GARRY: 50 feet per minute. ;

6
MR. RILEY: You're quite right.

BY MR. RILEY:

8
Q What end of the speed scale is that?

9
A (Witness Ray) That is the maximum speed. :

10
C Right.

11 I

Is there any requirement to your knowledge about |

!12 '

which speed is used by the operator?

13
A No, sir.

14
Q Let's consider, then, the maximum speed. Let's

consider a cask in place en the cable on the hook and the

16 '
crane is stopped. Will the cask swing?

A Yes, sir.

18
Q Now if the crane is put in horizontal mot.i.on,

19
either lengthwise to the rails or cross-wise, will not the

amplitude of the swing relate to the portion in a previous

21
swing cycle that the motion starts? ;

22
A I don't understand the question.

Q Well, the load is a pendulum essentially.

Geporters, Inc. es, sir. '

24 rs

. Fed

25
Q And if the pendulum is at rest there is an
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I
pb8 inertial component here. When the bridge starts to move the

load will lag back, and it will go through a certain maximum

3
amplitude and then start to swing as uniform forward motion

4
progresses.

Is that correct?

6
A It is correct in the sense that there is some

7 finite amount of swing. But in the case of a cask and the

8 height of the cask from the -- versus the elevation of the

9 crane, that swing would be minimal because the crane must

10
progress through the five speed points to get to the maximum

.

I

11
speed. And it does accelerate very slowly.

12
Q Are you saying, then, Mr. Ray, that the brake

'

13\ does not set until the operator has gone through the lowest

14
speed point?

,

You said the !15
A I was speaking of the acceleration.

,

16 i
crane was already stopped and then began moving. i

i

17 :

Q Well, that is right. !

|

A And I'm saying that would have very little effect |
19

in the form of swing of the cask.

20 ,

O Well, case one or case two was a swing study,

and that's what I'm trying to get at.

22
Would you say that the acceleration is essentially;

i

23
'

primarily responsive to the hand control? I assume that there

S 24 |

9 # '
-FMerai Rgemrs, Inc.

MR. MC GARRY: May I object, Mr. Chairman.
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pb9 I would state the grounds of my objection. As

2
I understand it we're talking about a swing situation which

'

3
was the subject of case one and case two. These witnesses

4
testified as to case three.

5
Mr. Riley's contention is directed and limited

6
solely to case three. So if this line of examination -- and

7
perhaps I'm presumptuous -- is leading to discussions of

8
case one and case two, I object to that line of questioning. .

I

9 I

MR. RILEY: Mr. Chairman, this is exclusively a j
10

case three question. It has to do with the violation of the |

administrative control portion of At.

12
The cask is going tc have to be placad in motion,

( 13
it'.s going to have to be stepped in case three. And if

*

i

14
swinging is a normal consegetree of moving the cask, it's

fair to ask these questions.

CHAIRMAN MILLER: Well, so long as it has a

reasonable, logical relationship to case three, yes, we do

18
understand that to be the extent of the direct examination.

19
MR. RILEY: I'll repeat my question, Mr. Ray.

20 i

BY MR. RILEY: :

'

Q Is the movement of the cask, then, primarily

22 i

responsive to the position of a speed controller which I'm ,

23
asking you has -- what? -- five buttons per speed or five ,

9non.n,inc.24 i

Points on a control knob?..p.

25
A (Witness Ray) No, sir -- excuse me, I believe

i 100 2 Sol
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Ipb10 you rephrased the question. Would you repeat it again?

2 0 Well, let's break it into two parts.

3 A You asked two things that time and one before.

# I think you said a dial indicating five speeds in your first

5 question. No, there is not a dial indicating five speeds.

6
Q Would you describe how the speed control is?

7 A It is one button that is progressive. The farther
,

8 you push the button down, it advances through the five speeds.

9
Q Now is there any administrative requirement on

10
how rapidly the button is to be pushed in, or is this simply

11
a matter of the operator's discretion for the task at hand?

A It is the operator's discretion for the task at

( 13 hand.

I#
Q The operator may then push the button very !

15
abruptly.

16 !A Yes, he can.

Underthisconditionisthemotorspeedbasicallyf7
Q

8
load limited, or does it rapidly come up to speed?

19
Do you follow my question?

A I follow your question. I believe it was

21
basically the same question you asked earlier.

I don't know the deta.i.ls of the motor.

23 I
Q But you've operated the crane. !'

9n.non.,,, ine.24
A Yes, and it gradually c(smes up to speed, the crane;,.p.o

25 .

itself. What the motor is doing, I'm not....

! 1002 310
1
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I

apbli Q Well, I assume there is a one-to-one link between
,

2 what the motor is doing and what the crane is doing. Does

3
that seem reasonable?

4
A Yes, sir.

5
Q All right.

6 You've used the word " gradually". How long do

7 you recall that it takes when the button is pushed in rapidly
8 for horizontal motion -- not lifting.now -- for the crane

9 bridge to get up to speed?

10
A I couldn't put a time on it. ,

i

11 i

O Though you've done it, you couldn't say whether j

12
it's a minute or ten seconds or one second or what?

( 13 A No, sir.

: flws Q Let's ask a hypothetical, then, Mr. Ray.
.

I
15 Assume that the load is set in motion by the !

16 i

acceleration of the crane in a horizontal motion. '

!

17 IA Yes, sir.
,

18 Excuse me, sir, when you say " horizontal motion"

19 are you talking about up and down the page on the load path? !
i

20
Q No, sir. I'm talking about three-dimensional

.

!

21 reality, moving along the rail or at right angles to the -

22 i

rail along the bridge. |

23 ,
'

All right.

24 Assume the cask is set in motion as rapidly as it
t FMest Rmorters, lm.

25
can be set in motion. Let us assume that the load has been
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I
e'

mpb12 behaving as a pendulum.--

2 A Yes, sir.

3
0 -- as a. result of a previcts stop which was caused

#
by.the most rapid release of the button.

5 A Yes, sir.

6
Q Will not the pendulum amplitude as we continue be

7 a function of the instant that the button was pushed? In

8 other words, the phase of the pendulum swing.

9 A That would be a part of it. There's also --

Q I just want to know if it is a part of it.

11
A It is a part of it.

MR. MC GARRY: Mr. Chairman, just listening to

13 the response, I was under the impression that perhaps the

14 'witness wanted to explain the answer. I thought that the
.

15 I

ground rules were if there were an explanation in order that
|

16
was permissible.

CHAIRMAN MILLER: Yes. If an explanation is

18 reasonably necessary to interpret his answer, he will be

19
permitted.

20 Would you wish to add to that? |

WITNESS RAY: Yes, sir.

CHAIRMAN MILLER: You may do so. ;

WITNESS RAY: Mr. Riley has assumed a free

pendulum, and there is a resistence to swing in the cask.
,, , _ , ,

25
And it is not, like I say, a free pendulum. So the amplitude

,
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Ipbl3 is related to the speed that the crane is stopped or started.

2
'

But there are many other factors that would go into that.

3
It's not a free pendulum.

4 CHAIRMAN MILLER: All right.

5 MR. RILEY: All right.

0 BY MR. RILEY:

7
Q Accepting your clarification, it is your testimony,

|
8 though, that the phase of the swing that the cask is in when |

9 motion is resumed will determine the subsequent amplitude of

10 the swing?
,

'
A (Witness Ray) By " phase" I assume where it's at

I2 in its swing?

3
Q That's correct.

Id A That would be a factor in the subsequent amolitude.

15
Q Thank you.

6
u2C Are you familiar, Mr. Ray, with the investigation

I7
report which was referred to this morning and which I will

18 now show you having to do with case three?

19
(Document handed to the panel.)

20 CHAIRMAN MILLER: Has that been given an identifica-

2I tion number, Mr. Riley?

22 MR. RILEY: I do not }.now, sir.

23 CHAIRMAN MILLER: If it hasn't then it should.

24
MR. RILEY: All right.

Federal Reporters, Inc.

25
WITNESS RAY: This appears to be a portion of the
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Inpbl4 report, and I'm familiar with the report.

MR. MC GARRY: Mr. Chairman, this is a document

3
that I objected to examination upon yesterday inasmuch as

4
this document relates to the railroad cask and not - tocthe

5
100 ton cask as opposed to the 25 ton truck cask.

6 Am I correct in that, Mr. Riley?

7
MR. RILEY: You did object to that, Mr. McGarry.

8 And I think that we proceeded on the basis that it was an

9
illustrative example, and perhaps he can clear up some ques- |

10
tions quickly on that.

CHAIRMAN MILLER: Well, first of all, has it been

12
marked for identification?

13 ''
MR. MC GARRY: I don't believe it has, Mr. i

|

Chairman.
1

CHAIRMAN MILLER: If you're going to refer to it

'
anyway let's have it' marked for identification.

MR. MC GARRY: Could I request that we, for

18
clarity of the record -- I've discussed this with Mr. Riley - i

19
that his previous document was captioned CESG Exhibit 31.

O
My records reflect that if we want to go with the appropriate

21 numbers that it should be CESG Exhibit 11, and this would now
;

22
be CESG Exhibit 12.

CHAIRMAN MILLER: Do you have any objection to

. 9n,,,,,, ine,
,

24
numbering in numerical order?,.pe

25
MR. RILEY: I have no objection.

|
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Iapbl5 CHAIRMAN MILLER: All right.

2 The record will reveal that Exhibit 31, identified

3
_

by Mr. Riley this morning, would be renumbered as CESG Exhibit

# 11, and that the instant document which he will describe for

5 the record will .,e marked for identification as CESG Exhibit

6 12.

7 (Whereupon, the document

8
previously marked as

'
CESG Exhibit 31 was |

10 I

REMARKED as CESG Exhibit |
I

11
11 for identification; i

12
and

13 !-

Whereupon, the document i

|
14

referred to was marked

'

as CESG Exhibit No. 12
r

'
16

for identification.) |

l '' '

MR. RILEY: The title of this document was read i
i

into the record during the earlier session with Staff this

19 ,

morning.

20
CHAIRMAN MILLER: All right. If it's already been!

!

21
identified that will be sufficient.

|
22

MR. RILEY: All right. I-think we can quickly ,

t

23
dispose of one matter.

,

24 i

e.Federai Reporters, Ira. '

Q In here there was language saying that the

'
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pb'.6 Licensee stated that tha. calculations are preliminary. This

is on case three. That they are checked but not approved and

3
are based on maximum hypothetical cask dimensions and weight,

4
and do not consider energy'. losses such as from cask cooling,

5 fin collapse or concrete deformations. That applies to the

6
100 ton cask.

7 And my question is:

8 Are there cooling fins on the NFS-1 cask?

' A (Witness Ray) There are no -- none that I'm

10
aware of that are external. There are internal fins to the

i

11
water jacket. I could not state specifically that there

12
are not some on the outside, but I could not identify that

13
from the drawings.

Q All right.

15 |
Now the statement here, then, in the earlier

I

16 '

response co the NRC, the calculations are preliminary and
,

i

17 they are checked but not approved, was there a similar status |
18

involved in regard to the Applicant's communications with the ;

19
NRC on the NFS-1 cask?

|

20
A No, sir. Those calculations there were determined!

21
to be inadequate, and that is the reason they were never

22
subsequently approved. They were for an entirely different ;

23
situation, different cask, and have nothing to do with this

9Rmomn, W.24
analysis.,Feu

25
The analysis of the NFS-4 cask has been properly !

|
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mpb17 checked and approved.

2
Q In the earlier case, why was it that case one

3
and case two, which were submitted, had been checked and

#
approved, but case three wasn't checked and approved?

MR. MC GARRY: I object to that question. That's

6
strictly related to the rail cask and why something was done

7 with respect to the rail cask. It is not related to this

0 truck cask.

CHAIRMAN MILLER: Sustained.
|

'

fBY MR. RILEY:

11
Q I'm going to show you, Mr. Ray, CESG Exhibit

12 i
number 2. It's another I&E report. I am referring to page, j

i,

13
for the record, 1-8, paragraph D, which I may as well read.

14
First let na ask, though, are you familiar with

,

I

this?

16 i

MR. MC GARRY: Mr. Riley, does that paragraph '

,

appear on page 1-8?

18
MR. RILEY: Yes, that's correct.

19 :

MR. MC GARRY: Mr. Chairman, for the record, I :

20
would request th'at the witnesses be given an opportunity to |

read this short paragraph.

22
CHAIRMAN MILLER: Yes.

1

MR. MC GARRY: Thank you. !

. , , , , ,n.n,i .

(The witness panel reading.)

25
WITNESS RAY: Would you repeat the question,
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pb18 please?
,

2
MR. RILEY: I didn't ask it yet.

3
CHAIRMAN MILLER: He wanted to know if you're

4 familiar with it, and you said yes somewhat, and you took the

5
opportunity to read it. I think therefore yes.

6 WITNESS RAY: Excuse me, I did not say yes. I

7
am not familiar with this document.

CHAIRMAN MILLER: You have not seen it before?

9 WITNESS RAY: No, sir.

10
CHAIRMAN MILLER: Very well.

11
BY MR. RILEY:

12 I
Q Let's turn to Mr. Hager, then. |

|
'

( Did you read the document now, Mr. Hager?

14
A (Witness Hager) Yes, I did.

,

:

15 !

Q Are you familiar with it? !

A No, sir, I had not seen it before.

17
Q Do you recall that it was your testimony earlier '

:

18 |
today that Duke operators are walked through procedures in j

19
regard to cask handling, and that you felt -- well, these I

20
weren't your words -- a strong sense of assurance that proper

procedure would be followed?
,

22
A This was the crane operator. He is walked

'

through the crane procedure.

9 24
sFooeret Reporters, Inc. {

*

25

1002 318MR. RILEY: That is correct.
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bl9 BY MR. RILEY:

2
Q Here we have --

3
MR. MC GARRY: Mr. Chairman, perhaps I can just

4 pose an objection, and again it may be somewhat presumptuous.
5

But I anticipate that Mr. Riley is trying to link up some

6
item in an inspection document that indicates that Duke

7 hasn't followed certain procedures. But it does not pertain

8
to the particular cask operator scenario. And if that's the

9 i
sense of where Mr. Riley is going I object because it isn't i

10
related to their direct testimony.

11
And Mr. Hager's testimony, that was related

12 ispecifically to the fact that the cask operator would be

i 13
walked through certain procedures. I

i
t14

MR. RILEY: The thrust, Mr. Chairman, is this:

!
15 '

That Staff expressed confidence that '.he human

16
factor wouldn't appreciably enter into the situation, that it

17
was concerned to proceed as the Applicant proposed by

administrative controls. And what this evidence shows is |
18

I
19 that a non-compliance was charged against the Appl:. cant by
20 i

the gentleman -- and I can bring in these papers if need be - -
i

21 |
who had supervision over the cask handling area.

-

And the record can also be made to show that this
.

23 gentleman was further addressed by management and instructed
24

to follow procedure. The only point is there are humane. Federal Reoorters, Inc.

25 -

lapses, and I wanted to indicate that there was a lapse in
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Ipb20 this area, and in an effort to establish the reasonableness

that Mr. Hager's assurance would not be totally controlling

3
for the future.

' MR. MC GARRY: Mr. Chairman, an observation, and

5
that is this appears to me to be a subject of proposed

6
findings. Mr. Riley has this document in evidence and can

7 draw whatever conclusions he wishes. And just hearing him

8 speak right now, it would seem to me that I would see those

9 in proposed findings and it should not be the subject of

10
this cross-examination.

11
CHAIRMAN MILLER: That would seem to be true,

|12
Mr. Riley. The scope of the direct examination does within

!

( 13
reasonable bounds limit the scope of cross-examination.

'
14

You are certainly entitled to the benefit of all the evidence:

in the record, but it does appear to us that the proposed

16
findings would be the place in which you would establish by

17
reasonable logical inference and so forth rather than through ,

O these witnesses whose testimony was as to the number three

19
case, really the cask situation.

'

MR. RILEY: Well, Mr. Hager expressed his confi-

I '
dence --

'

CHAIRMAN MILLER: Do you expect to shake his

3 '

confidence by this? :

24
'

* * ' *r Federst Reporters, Inc.

25
CHAIRMAN MILLER: In that event, e essing'
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Ipb21 the Board really, aren't you?

MR. RILEY: I just wanted to put on the record

3 whether or not Mr. Hager was aware that there is frequently

4 a slip betwixt the cup and the lip.

CHAIRMAN MILLER: Well, if you can ask him that

6 in a little less elegant language, we'll let you have one

7 question along those lines, but....

MR. RILEY: I think the matter has been adequately

' dealt with, Mr. Chairman. I'll proceed.

WEL flws CHAIRMAN MILLER: Very well.
i

11 I

I
12

13 i

i

14

15 !

16 ,

17 ,

.

18 i

i

19

20 ,

21 ;
.

22
,

23

24 |

e Federei Reporters, Inc.

25
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WE
Iw bl MR. RILEY: Mr. McGarry, perhaps you could help

2
facilitate things. I have here a drawing of the NSF-1 cask,

3
which I believe CESG has introduced in evidence. Would you

#
please provide the exhibit number?

MR. MC GARRY: Number 1.

6 MR. RILEY: This is CESG Exhibit Number 1.

7 CHAIRMAN MILLER: Pardon me. Are the witnesses

8
familiar with Exhibit Number 1 of CESG?

9 WITNESS HAGER: Yes.

10
WITNESS RAY: Yes.

11
CHAIRMAN MILLER: You may proceed.

M"...RILEYF Do the members of the Board have in

13
front of them CESG Exhibit Number l? I would be glad to

14
provide it if they have not.,

15
CHAIRMAN MILLER: We don't have it in front of

16
us, we recall it from previous introduction, yes.

.

C9 BY MR. RILEY :
i

18
Q Now preliminarily to inquiring into this, I

19 i

want to ask, Mr. Hager, with respect to the case three |

20
testimony that you gave earlier,as to whether or not there |

2I are a variety of case threes.

22
A (Witness Hager) I'm not sure I understand your

.

!

question, a variety of case threes?

O 24
Q Yes. It very specifiCally showed the cask wit'-e.Feceret Reporters. Inc.

25
a 19.5 inch space between the edge of' the cask pit wall and the
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-

e: b2 line of centers.
'

2
A That's correct.

3
Q Are there not an infinite number of positions

4
that the cask could occupy with respect to that wall?

5
A Up to a limit. You would go beyond the edge of

6
the wall.

7
Q The only question is, in the span.of 25 inches,

8
which is the distance from the line of centers to the extreme

9
reach of the lower impact limiter, are thereanot an infinite

10
number of positions? It's not 25 inches, it's infinitely

11
divisible.

A There are a number of positions, yes.

13
Q And are they not infinite?

14
A In terms of size of the increment, yes.

,

i

Q That's what I mean. That means then that to

16 I
thoroughly examine the case three type of matter, one would j

17
do well to explore the sampling of that population of

18 I

infinite positions, is that not correct? |

A One could look at a number of positions, yes.

20
Q All right. Did you? !

I
21 1

A No, we looked at one that we determined in our i

22 |
view would be the maximum energy when the cask hits tr. cask |

I23 '

pit and fuel pool wall.

24
y @ onect, dat NgM aHeFederal Reporters, Inc.

I25 -

the result? >

1002 323 :
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1/ 3 A It could.

2
Q Can ycu demonstrate that your judgment was correct?

3
A Yes. We looked at case three with the cask resting

4
on the edge of the fuel pool wall, which would give the

5
center of gravity of the cask at its highest position.

6
Q Now if the cask were elevated say four feet

7
above the floor level there, would it not have a higher level

8
of potential energy?

9 A Yes.- ,

10
0 Is it not conceivable that it might convert to

11 i

a higher level of kinetic energf? '

12
A Yes. But at the pc. int you're hitting the edge

13
of the cask pit wall, which i. would absorb kinetic energy.

14
Q Would that not be very much a function of pre-

15
cisely where it hit?

16
A Yes. |

;

17 |
Q Let's take a look now at Section BB on CESG

j
18

Exhibit 1. These pair of vertical lines to the le~ft and

19 I
right of the line of centers with the legend drain valve j

20
and a line reaching towards the line of centers in-between |

21 these parallel and vertical lines?

22
A I see the drain valve location and then the two

i
23 i

vertical lines. j,

24 .

*-Federal Reporters, Inc,

1002 3?4 !25
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Iw gb4 Q All right. Would you tell us what they are?

2
A I do not know what those are.

3
Q Do you know, Mr. Ray? -

4
A (Witness Ray) No, sir. I cannot identify from

5
this drawing.

6
Q All right. Looking still at Section BB, above

7 the line of centers and lying Forizontally on this chart

8
there are two more pairs of lines that are parallel. Do you

9 see the lines that I refer to? Would it assist you if I

10
point to them?

11
A (Witness Hager) I think I understand the two

I
lines.

( 3
Q Do you know what they are?

14
A No, sir, they are not identified on this drawing. ,

15
Q All right. We've established that the weight

16 I
of the cask ,is about 25 tons, is that correct?

17 I
A Yes. |

i
IO

Q And we've also -- well, no, let me ask this |
19

question.

20
That cask is going to be standing in a vertical

|

21 position on the base of the fuel pit, is that correct? !

22 A That is the location assumed, yes. !

23
Q And that means that that 25-ton cask is going

'
24

to have to have a substantial pedestal structure..in:. order
. sec.i nnmnus. ire.

.

to sr.and without crushing the impact limiter, is that right?
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~

11/ 3 A To stand on its own weight, I assume is what

2 you're saying.

3
Q That's what I'm saying.

4 A Yes, I think Mr. Ray covered in his testimony

5 the construction of the impact limiter.

6 g 7,m sorry, Mr. Hager, I didn't feel that he got

7 to that point. We're not talking about the impact limiter,

8 we':re talking about a pedestal which is surrounded by the

9 impact limiter.

10
CHAIRMAN MILLER: What was the question?

11
MR. RILEY: The question is identifying a set of

12 1 nes in Exhibit 1, BB. The lines are parallel lines at

f right angles. And I would like to get from the Applicant

14
what they are, what their function is and whether or not they

are the strong structural base acting as a pedestal for the |IS

16 ;

25-ton weight of the cask. ;

CHAIRMAN MILLER: If the witness knows, they
'

18
!may answer.
i

19
MR. MC GARRY: I believe they said they did not

20
know. !

21 CHAIRMAN MILLER: They did not know?

MR. MC GARRY: Yes.,

'

CHAIRMAN MILLER: In'that event, you have the

24
*

e feueral Reporters, Inc.
,

BY MR. RlLEY:

1002 326 ;
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.M

e1 36 Q Do we have the correct understanding here that

2
you do not know? ,

3
A (Witness Hager) I do not know what these

4
horizontal and vertical double paired lines that you mentioned

5
are. .

6
Q Can you tell us where in this drawing -- would

you assume the reasonableness of a pedestal is
.

8
strong for supporting the 25-ton weight would have to be

9
built at the base of the cask beside the impact limiter?

10
A I think, as I understand your question, it is,

the impact limiter structurally is designed such that e.the

12
cask can be set on it and not deform it.

13
'

( Am I understanding your questien correctly?
I

14
Q Approximately. Let me rephrase it.

:

15
Are there two structures there, one of which

16 *
is the impact limiter in the event of a collision, the other |

17 i
of which is pedestal for routine support of the cask when ;

.

18
it's in a vertical position. |

19
A I'm not sure that is two separate structures.

20
It is a structure that would support the weight of the cask |

21
in the vertical position.

Q Would the impact limiter only, which is an

23 i

eight-inch layer of balsa wood with some 3/8ths-inch stiffeners,

24 ;

Would Some 1/4-inch rings support the weight of the cask?e.Fou..at Reporters, Inc.

25
A It's my understanding this entire. assembly is

. ,

1002 327 .
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e 7 the impact limiter and it is designed to sup rt the weight

2
of the cask in tha static position.

3
Q Would you say that in your drawing that the

4
19.5 inch spacing between the line of centers and the cask

5
pit wal1~where you would be resting on the outer region of

6 that that you would effectively support the weight of that

7 cask?

8
A It may or may not effectively at that point,

9
because you're right at the edge of the wall. We have

10
assumed that position as a conservative assumption.

11
Q Let's try this hypothetical. Let's assume that

12
for a height of four feet over the floor level of the cask

I 13
pit that the center of gravity is just inside the plane of

14
the cask pit wall, do you follow what I am saying?

15
A Yes.

:

16
Q And let's assume that -- without swinging to

17 |

complicate the problem any -- that the cask is released at I

18 !
this point and drops. How many foot-pounds credit can you i

i

19 |

take for energy absorption by the impact limiter? |

20

|A I do not know that number.

21 I
Q All right. Let's extend that a little bit. Let's

I

assume that those vertical lines and horizontal lines that

23 I

we were talking about a :little earlier are a pedestal |

24
built in to routinely take the weight of the cask when it's !

,,,,,,,,ny,,,,

25
in a vertical position on the pit floor. g,

..
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e 8 I Could you assign to an impact situation in which

2 the"y were physically present as I just described, the same

3 sort of energy absorption you could if the cask struck the
)

4 impact limiter beyond the farthest radius of these hypothetical

5 pedestal supports?

6 If you like, I'd "be glad to illustrate what I'm
7 talking about on the drawing.

8 A Yes, we need a clarification. We did not follow

9 your -- -

10 MR. RILEY: With the permission of the Board,

II I'd like to do this.

12 MR. MC GARRY: Mr. Riley, may I also make an

/ 13 observation. You're addressing questions to Mr. Hager, and

14 if he does not have the answer, it might facilitate matters

15 in the examination if Mr. Ray has the answer that he give

I0 that. Is that amenable to you? |

17 MR. RILEY: That would be completely amenable.
,

|18 MR. MC GARRY: Thank you. '

|
19 (Document handed to witness panel.)

|
20 CHAIRMAN MILLER: Off the record. |

i

21 (Discussion off the record.) !
!

22 CHAIRMAN MILLER: Back on the record.

23 Proceed. ,
,

24 BY MR. RILEY: |
s Federal Reporters, Inc. 5

25 Q Off the record we have examined Section BB on

1002 329 |
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agb9 Exhibit 1 and I have illustrated to the panel the nature of

2
my question. And it's already been testified that there are

3
support rings in the structure. And I think I'll be able to

4
phrase the question now.

5 Does the area of the cask base -- excuse me a

6
moment, panel. Would you like to have a moment just in

7 preparation here?

8 A (Witness Hager) Go ahead.

9
,

Q Does the specific area having to do with cask

10
design ' construction .and the amount of that area have to do

11
with the amount of energy that will be absorbed on impact

12 from a drop, a given drop?
.

13
( (The witness panel conferring.)

14
A (Witness Ray) The amount of area that the

|
15 bottom of the cask impacts could affect the amount of

16 !

deformation in the energy absorption but not necessarily '

17
the amount of energy absorption.

O
Q Can you say with assurance that it would not

i
'lo

affect the amount of energy absorption? |
|

20 A Not under any circumstance I could not say it |

2I with assurance.

Q Not under the circumstances in the context of the

question? i

G i

A That's correct.
Feuvral Reporters, Inc.

25
Q May I inquire what materials you're examining?
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I
as Do you have further information on the const uction of the

2 cask?

3 g 7,m just looking at a drawing of the cask.

# A (Witness Hager) A larger-scale drawing than the

exhibit.

6
MR. RILEY: Might we recess one moment while

7
these gentlemen have an opportunity to look at their drawing

8
and perhaps be able to contribute more on the pedestal

9 question? |
10

CHAIRMAN MILLER: Are the witnesses having any

11
difficulty in that regard?

I WITNESS RAY: No, sir.

CHAIRMAN MILLER: They don't seem to be having

14
any problem.

15
MR. RILEY: All right.

,

BY MR. RILEY:

17
Q Now just for me to be sure here, you have only |

1
18

calculated one cask tilt case, and it did not involve cask |

19
drop, is that correct?

,

20
A (Witness Ray) No, sir, that it not correct.

21 I

Q Then would you correct the record? i

You've only testified to one, is that correct?

A No, that is not correct. |
24

|
Federei Reporters, Inc. Y 9 !

25
A In my earlier testimony, I discussed the
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-

e bil considerations that were made on the four-foot drop or less

2
and how we arrived at the conclusion that .the cask resting

3
on the lip of the cask pit was the more conservative case.

#
Q Would you then give us the detail on those

5
calculations?

6
A What I said --

7
Q Excuse me, please, let me define terms so you're

8
able to respond. What we're interested in is potential

9
energy, amount of energy abaorbed by the impact limiter,

10
the amount of energy converted to translational movement,

,

11 I

|the amount of energy involved in rotational movement, and

12
if there are any other terms that you used, quantitative

( values on those.

A Excuse me, I'd like to review this just a

15 ,

second.
!

16
(The witness panel conferring.) !

ndWEL/1

18

|
19

,

20
1

21

22

.

23 !

24

.,_.. . ._.... ; 3002 332
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1 A (Witness Ray) In the analysis of the NFS-4 cask

2 drop we first assumed that the cask would be at a higher

3 elevation, be it 4 foot, 3 foot, or otherwise.

4 Id we assumed that, arid dropped the cask on the

5 impact limiting structure, there will be deformation of the

6 structure.

7 Q What is the separation --I realize this is an

8 interruption, bitt I think it will help -- between the line of

9 centers and the plane of the cask wall?

10 A In the calculations we used 19-1/2 inches.

Il Q . low many other cciculations did you do?

12 A We considered conditions of 19-1/2 and less, and

'

13 were determined as being not the conservative condition,

14 because the center of gravity, if you reduce the 19-1/2 inches

15 to some lower number, will impact -- at the impact with the wall,

16 will be farther behin'd the wall, and is not the most conserva-

17 tive condition.

18 Q Assuming, of course, that the energy absorbed on

impact will be essentially constant, regardlessofthisfactor,!19

!

willyouagreethatifatthe19-1/2inchspacepositiontheref20

21 is a higher level of energy absorption, but with the center

22 of gravity coincident with the plane of the wall there would

23 Le a very, very much lower absorption, would that not make a

9 24 difference?
Federst Reporters. Inc.

25 A First of all, I feel like that I should have
,

|
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completed the answer to the first question, bbt the answer to1

2 that question is that, no, if you move the center of gravity

3 back, say, on the plane of wall in that direction, when it

4 rotates down, if you'll look at the sketch in Exhibit 27, when

5 the cask rotates down and hits the wall, the center of gravity

6 will be farther away from the wall, and it will take much

7 more energy to rotate the cask into the pool, and is a much

8 less conservative condition.

9 Q I appreciate your answer.

10 Now, would you please answer my question, though,

11 which had to do with the amount of energy available for

12 rotati.on after the absorption of energy on the impact of the

( 13 drop?

14 A Would you restate the question?

15 Q Well, let's be concrete:

*
16 How many foot pounds of energy do you have with

17 the four foot cask elevation at the beginning of the drop

18 with respect to, say, the level of the pit floor?

19 A I stated earlier that I did not know that figure,

20 as a part of my answer. You asked me how did we consider

21 the elevation and the dropping of the cask, and I was not

22 permitted to complete that answer. And I believe that would

23 answer the question. !

24 CHAIRMAN MILLER: Please complete your former
-Federst Reporters, Inc.

answer, then, if it's necessary, to eliminate this confusion. !25
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I WITNESS RAY: Thank you. We looked at the dropping

2 og .the cask from four foot or otherwise. If you do drop the

3 cask, there will definitely be deformation. Deformation

4 enters into the thing and is more critical than the energy

5 absorption, in that it has more effect on the total outcome.

6 If the cask deforms, the center of gravity will

7 be lowered. If the center of gravity is lowered, it has a

8 pronounced effect on the impact with the fuel pool wall, in

9 that the center of gravity will impact behind the wall and

10 will require additional energy to rotate it into the pool,

II and at the same time, the impact itself will provide a

12 reversing moment which will cause some of the rotational

(
13 energy to actually be absorbed.s

Id Therefore, we assumed no deformation of the cask,

15 such that none of the rotational energy would be absorbed, and

16 that was stated as being the most conservative conditions.

17 BY MR. RILEY:

18 Q These are your conclusions, is that correct?

19 A (Witness Ray) That's correct.
t

20 Q Can you give us your data?

2I A (Pause.)

22 A This is a problem that's a quantitative problem |
!

23 that can be transferred in terms of numbers. On a go/no-go

24 situation like this I really believe it will be of assistance i

Federst Reporters, Inc.

25 to the Board and the parties to have the numbers in front of

I
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_

1 us.

2 MR. MC GARRY: Perhaps for the assistance of the

3 witnesses, you could ask the numbers that you feel are pertinent

4 and the witnesses could provide the specific numbers if they

5 have them. .

6 WITNESS RAY: Excuse me jusc a second.

7 (The panel conferring.)

8 MR. MC GARRY: Mr. Chairman, I'm not sure of the

9 situatien. I'm assuming that the witnesses have information,

10 and it may be a cumbersome process to provide all this discovery

11 type of material.

12 CHAIRMAN MILLER: Well, the Board certainly
.

13 doesn't know, one way or the other.
(

14 MR. MC GARRY: Mr. Chairman, --

15 CHAIRMAN MILLER: Are there any reports that were

16 made, any studies, analyses, written reports or matter of that

17 kind which would establish a data record?

18 WITNESS RAY: Yes, we've previously stated that we

haveperformedananalysisthat'sbeenoriginated,checkedand|19

t

20 approved.

21 CHAIRMAN MILLER: Do you have a copy of that?

22 WITNESS RAY: And we have summarized those calcu-
t

i

23 lations.; Yes, we do have a copy of the calculations.'

24 CHAIRMAN MILLER: Do you have them with you?
,

e Federst Reporters, Inc.

25 WITNESS RAY: Yes, sir.
6
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1 CHAIRMAN MILLER: All right, perhaps we could

2 save some time if they were marked for identification,

3 exhibited to Mr. Riley, and take.a 10-minute or so recess, and

4 that might serve to get the data out and get this show on the

5 road a little better.

6 MR. MC GARRY: I was going to suggest, Mr.

7 Chairman, that perhaps, with the Board's permission and Mr.

8 Riley's acquiescense, that if I just discussed this particular

9 matter with the witnesses to speed it up and see what informa-

10 tion they have, so we can move along.

11 CHAIRMAN MILLER: All right, do you have any

12 objection, Mr. Riley?

13 MR. RILEY: No objection.

14 CHAIRMAN MILLER: All right, we'll take a 10-minute

15 recess, and the cooperation of counsel and witnesses will be

16 appreciated.
.

17 (Recess.)

18 CHAIRMAN MILLER: Are we ready, Mr. Riley? You

19 may proceed.

20 MR. RILEY: I'm not trying to be difficult, Mr.

21 Chairman, but both yes and no.

22 CHAIRMAN MILLER: Let's take the yes first. I

23 always like the affirmative approach. Proceed with your
,

t
1

'24 questioning.
Feder:1 Heporters, Inc.

25 MR. RILEY: Yes. We have been provided with -- '

i
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MR. MC GARRY: Mr. Riley was about to indicate he;

2 had been provided with the information we had discussed just

3 Prior to the recess, and I would like this document to be

4 marked for identification, Mr. Chairman, as Applicant's Exhibit

5 28.
.

6 CHAIRMAN MILLER: 28? All right, Applicant's

Exhibit 28 for identification. What does it consist of?7

8 MR. MC GARRY: Yes, Mr. Chairman. It consists of

9 five pages, plus a sketch, and these sketches to my eye

10 appear to be the sketches that are set forth in Applicant's

11 Exhibit 27. And the first page, for identification, bears

12 the incription, "McGuire Nuclear Station, Truck Cask Drop

13 Analysis, Case Number 3."

14 I dread to say this is the only copy I have.

15 CHAIRMAN MILLER: All right, since it's for identi-

16 fication, let Mr. Riley examine it and use it if he wishes,

17 and we'll go from there.

18 (Document handed to Mr. Riley).

19 (The document referred to
i

20 was marked for identification

21 as Applicant's Exhibit 28.)

22 MR. RILEY: Mr. Chairman, did Mr. McGarry take !
|

23 the responsibility for getting this duplicated for the record |
!,

24 by his introducing it? i

:e Federal Reporters, Inc.

25 CHAIRMAN MILLER: Well, it's up to Mr. McGarry.
,

!
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.

I He hasn't really offered it into evidence.
'

2 MR. RILEY: I see.

3 CHAIRMAN MILLER: However, what are the merits of

4 it? I don't want to get caught up in technicalities. This

5 is something that's significant and important?
.

6 MR. RILEY: This is it.

7 CHAIRMAN MILLER: What does that mean?

8 MR. RILEY: I mean to say that this is the docu-

9 ment and the information that I did request. s

10 CHAIRMAN MILLER: All right. Can we get copies

Il in some fashion, Mr. McGarry?

12 MR. MC GARRY: I'm sure we can, Mr. Chairman.

15 CHAIRMAN MILLER: All right, thank you. As a
s

14 matter of courtesy, the copies will be provided.

15 MR. RILEY: Thank you, Mr. McGarry, and thank you,

16 Mr. Chairman.

17 BY MR. RILEY:

18 Q The first thing I note, gentlemen, was that you

19 have taken -- let me use your language: Going two-thirds of |

20 the way down the page marked 7, which is the first sheet of

21 the actual content, ycu say: |
!

22 Assume CG equals 102.5 inches from bottola of

23 cask.

24 In a corresponding calculation, one of the parties
Feeral Reorters tec.

25 did the same thing. It's not in evidence yet, but it came !
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1 out with 105 inches, which is a significant difference in this

2 context.

3 Would you indicate how you a'rrived at your CG?

4 A (Witness Ray) We obtained the CG from Nuclear

5 Fuel Services drawing 1A-A-1104, Revision 2, I believe.

6 Q Does the drawing specifically show the CG, or did

7 you calculate it from parameters: indicated on the drawing?

8 A The drawing does show the center of gravity of

9 the cask, and indicates an approximate dimension.'

10 Q As calculated by them?

II A That's correct.

12 Q And is this for the cask loaded or unloaded?

13 A It does not state.

14 Q Does Duke employ a perforated metal or something

15 like that canister to enclose the assembly when placed within

16 the cask?

17 A I do not know.

18 Q The answer is you do not know? Not a negative

19 answer? j

!

20 A That's correct.

21 MR. RILEY: Mr. McGarry, do you have somebody

22 in a position to stipulate that, just to move things along?
,

!

23 MR. MC GARRY: Can you just repeat what you wish |

9 !

to ce stipulated to, and I think we can accommodate you, Mr. |24
e Fmeral Reorurs, lmc. ,

25 Riley.
'

1002 340 .
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1 MR. RILEY: Yes, it's a fuel assembly enclosed

2 in a canister..

3 MR. MC GARRY: A basket, Mr. Riley.

4 MR. RILEY: And what is the center of gravity?

5 Could you provide the center of gravity of the basket, which

6 I assume occupies the full length of the cask?

7 MR. MC GARRY: I don't think we have the individ-

8 ual here who can respond to that.

9 BY MR. RILEY:

10 Q Is the actual number for the center of gravity

11 given the 9 foot widths of the pit a critically significant

12 factor in the outcome of such calculation?

13 Let me give an example:

14 Instead of being 102-1/2 inches, they were 112-1/2

15 inches, would your answer be different?

. 16 A (Witness. Ray) Yes, sir.

17 Q Now, in carrying out a' calculation like this,

18 where you can't experimentally manipulate a fuel cask, you

19 have to make some assumptions about how it will behave, is i

I

I

20 that correct?
,

!

21 A Would you repeat the question? I

22 Q Yes. In a situation where you can't carry out
f

23 the experiment with the cask itself because of the cost of |
i

9esmners, Inc.the cask, you have to make some assumptions about how it will j24 i
e.F M ,

I
25 behave in doing an analytical study, is that correct?

_

1002 341 |
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' '

e bl A Yes, sir.

f2 19
2

Q Now moving on to page eight of this exhibit,

3
the center of the page, the paragraph that reads:

4
" Consider that only part of the

5
translated energy is absorbed. :For this

6
condition, the cask will rebound away from the

7
wall and then fall again with the center of

8
gravity being farther behind the wall. This

*
9

condition of rebounding would help prevent the

10
cask from entering the spent fuel pool, and

11

therefore, the assumption would be unconservative."

12
In using the word " consider" there -- and I'm

13
-

taking it this is information that you put on paper, Mr. Ray,

14
is that correct?

15
A Yes, sir.

16

Q Is the word " consider" used there equivalent

17
to the word " assume?"

18
A In that sentence, yes, sir.

19

Q In that sentence?

20
A Yes, sir.

|
21

Q And the next sentence:

22
"For this condition, the cask will

12 3 |
rebound away from the wall and fall again with |

Amorters, Inc.24 |
the center of gravity being farther behind theF

;i
25

1002 T47
'

wall." -
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I
e.] p2 Would that be correctly characterized as a

2
qualitative statement?

3
A That's correct.

'

4
Q Do you reduce it to quantitative terms?

5
A No, sir. The reason being, if there was any

6 rebound, it would result in a less conservative condition.

7
Q Would the magnitude of the rebound be important?

8 A No, sir, because in the calculation we assume

9
no rebound, which was the most conservative case. As I stated,

10
if there's any rebound, it is a less conservative condition.

11
Q Well we've already established that the distance

from the base of the CG is a significant factor in whether or

13
not the cask will fall in the pit. So if an error were

14 made on the low side of that calculation, we could get a

15
condition where the cask would be calculated to fall into the

16
pit. And from that point gn is not the magnitude of this

17
phenomenon significant?

18
A If there was enough difference in the center of

19
gravity calculation, I believe the example you gave earlier

20
was one of 2.5 compared to 112 or a number thereabouts.

21
0 That's right.

22
A Yes, sir. !

!

23 |
Q It would be then, is that your answer?

|9 24 :
tA Excuse me?. Federal Reporters, Inc.

i25 '

O In that context, your answer is yes?

t
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-

we b3 A If' the location of --the location of center of

gravity is important in the calculation.
3

Q And if the circumstances are such that tne cask
4

would otherwise drop into the fuel pool, then the magnitude
5

of this bounce-back effect becomes significant. If the
6

effect were small, it would be trivial and if it were large,
7

it could make the difference with whether or not the cask
8

fell into the fuel pool.
9

A I guess your question is if the difference was
10

small, there would be no effect, if it was large, there would
11

be an effect? Is that the question?
12

Q No, it's not quite that, sir.

( 13

If the numbers in the other parts of the calcula-
14

tion were different and the initial CG to base level were
15

larger and were sufficiently large that the cask otherwise
16

would fall in the fuel pool, then the magnitude of this
17

particular effect would become important. And if it were
18

i
small enough, it wouldn't keep the cask from falling into i

19 |
'the pool, but if it were large enough, it would, is that

20
|

correct? i

21

(The witness panel conferring.)
22

,

'

A I'm going to try to answer the question. It's
23

not real clear to me but I feel like I know enough about it. !
24 |

*Fedeo Remnus, kc If the CG was different, substantially different, |
25 ,

the rebound and the amount of it would have.an:s t

! n
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1 whether the cask would or would not go into th'e pool.

2 O That': *he answer..Thank you.

3 Now, the following paragraph, the language is:

4 " Consider that all the translational energy is

5 absorbed for this condition there would be no rebound-

6 ing, and the rotational energy would keep the cass

7 rotating about the impact point. This condition would

8 be a conservative assumption, and will be used."

9 In~this context, again, the word consider means

10 assume?

s
11 A Yes, sir.

12 Q The next paragraph reads:

13 "The only deformation consideced is the deforma-

14 tion of the thin water jacket surrounding the cask. *

15 Additional cask deformation and wall deformation are

16 neglected, and this assumption is conservative."

17 Now, in regard to that, is it your professional

18 opinion that the cask will, indeed, assume a horizontal

19 position as shown, I believe it's position 4 in this exhibit?

20 A Yes, sir.

21 Q And would the energy absorbed there we a factor

22 in how much kinetic energy was available to bring the cask

23 to position 5? I

|

24 A I assume you're talking about the second impact .

-Federsi Reporters, Inc

25 with the surface of the wall as it rotates to the horizontal
!,
'1002 345
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.

I position?

2 Q Yes, as you flatten out the neutron shield tank.

3 A The amount of energy, if you look fu,rther in the

4 calculation, that was absorbed, again it was only considered

5 to be the translational part of the energy, is nominal. It

6 was only 5 foot kips. It was a very nominal amount of energy

7 absorbed in the second impact.

8 Q So you could rely very little on that particular

9 mechanism for taking away from the kinetic energy?

10 A With the figures that we have --

II Q For your set of assumptions --

12 A With the set of assumptions and the geometry.

( 13 Q Now, for the benefit of those reading the document,

14 going to page 7, about the middle k of the page, under the

15 heading " Position 2," you have k e :sub 2. Would you tell us

16 what that means?
I

.

17 A Kinetic energy at position 2.

18 Q Right. And then you have 1/2 -- is that j m?
!

I9 IA That's correct.

20
'

Q Omega 27

21 A That's correct. |
!

'
22 Q Rotational velocity is the significance?

23 A Angular velocity, yes.

S Q Right. And then 1/2 m v sub 2 squared. v2,would|24
.. Federal Reporters, Inc. ;

25 !you please define?

1002 346 I
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1 A Linear velocity.

2 O In what direction?

3 A V 2 can be in any direction.

4 Q It can be, but what direction is it in your

5 example?

6 A In the cask?

7 Q Is this velocity with only a vertical component?

8 A No, sir, this is the velocity of the CG moving in

9 space, without rotation, and fdllowing the path shown, going

10 from position 1 to position 2. <.

Il Q Could you help the Board and parties to visualize

12 that trajectory? Would you get that trajectory by, say,

( 13 taking a compass on position 2, and drawing a line in an arc

14 connecting the two CG's at position 1 and position 2? Is

15 that correct?

16 A Yes, sir.

17 Q Is it true that there would 1,e essentially zero

18 vertical component to V 2 when you first started moving from |

19 position l?

20 A That's correct.

21 Q And with respect to potential energy, then, would

22 the effect be negligible? I

I

23 A I don't understand the question. In position 1

24 the cask is at rest. There is nothing but potential energy ,

. Federal Reporters, Inc.
'

25 there.

1002 347 i
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I
f Q That's right. But I'm saying just after you've

started to move.

3
A Yes, sir.

4 That wasn't answering the question. I was acknow-

5
ledging --

6
Q All right.

7 The initial motion of the cask in your example,

8 then, would be relatively slow, the initial motion?

9
A Yes, sir.

10
-

Q And v 2 would be at a maximum at the point where

11
position 2 was reached, is that correct?

12
A Just prior to impact.

~

( 13
Q Just prior to impact. Or we could say at the

14
instant of impact.

15
A Just prior to impact.

16
Q Hypothetically, impact occurs at zero time, for --

17
A Okay.

18
Q -- highly elastic surfaces, but we'll skip that. ;

I

Okay. Going on, then, the units in which you

give your answer -- I'm sorry, we didn't go into p e 2 s,

21
potential energy at position 2?

22
A Yes, sir. !

23 i
Q At essentially instant of impact, or just before?

G ;

24 |
A Yes, sir. |e Federal Reporters, Inc.

25
- !

Q And your answer is 59.4, and you show wilat looks ,

i

I 1002 348 !.
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like an apostrophe, small k. Does that mean fAot pounds?I

2 A No, sir, that is foot kips.

3
Q Foot kips. Would you define a foot kip, please?

4 A That is, a kip is 1000 pounds. Therefore, that

5 would be 59,400 foot pounds.

0
WRB fis

7

8

9

10

11

12

13

14

15

16 ,

*

17

18

19

20

21

22

23

24
e-Federal Reporters, Inc.

25
'

,

4 -
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D
RE n/wbli Q And your original potential energy in the same

8.' .ndon
2 units is how much?

3 A It's potential energy relative to the floor,

4 which would be the distance from the floor to the center of

5 gravity, multiplied times the weight of the cask would be

6 427,000 foot-pounds.

7 O All right.

8 Now could you help us get from the 5,125,000 what

9 looks like foot-pounds to 427 foot-kips?

10 A Yes, sir.

11 If you notice, there are two apostrophes which

12 indicate inches. And that is inch.-pounds, then converted to

( 13 foot-kips, which would be 427,'J00 foot-pounds.

14 Q Right; roughly half a million.

15 I think that takes care of some of these.

16 Going a little further down that page you have,

17 three-quarters of the way down, 3,792, ,is that pound-feet,

18 per second squared?

10 19 A Yes, sir.

20 Q And the next unit, then that simply would be
-

21 thousands of pound-feet, thousands of pound-feet per second

22 squared; is that it?

23 A That is kip-feet per second squared,

24 Q Now on page 9, at the bottom of the page, I'd like
federal Reporters, Inc.

,

25 you to explain a ctatement there which reads, 8
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WRF ~,2 1 "Only the translational KE" - -meaning

2 kinetic energy - "can be absorbed at impact and

3 assuming rebound would be unconservative, therefore

4 it is assumed that all translational energy is ab-

5 sorbed."

6 Can you give us the basis for that statement?

7 A Yes, sir, that's the same assumption that was used

8 on the initial impact. Once the cask impacts the second

time on the surface of the wall, if you assume you a rebound9

10 there you will have a moment that opposes the rotation of

11 the cask. Therefore if you assume that the translational

12 energy is not absorbed and that there is a rebound on that

/ 13 impact, then you would have a countering moment which would

14 reduce the rotational energy. Tharefore we assumed that if

15 the translational energy was absorbed that there was no re-

16 bound,and therefore it is the most conservative assumption.

17 Q All right,

18 Now, going back to Position 2 in the drawing, you

19 show at some period into the impact apparently where the edge

20 of the wall has penetrated to the stiff shell of the cask

21 a dimension of 4.14 inches between the CG and the plane of the

22 pit wall; is that correct?

23 A 4.64 inches,

24 0 4.64 inches, I see, This blueprint is not that ,

:e-Federsi Reporters, Inc.

25 clear.

1002 351
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GW 3 1 Now, a hypothetical:
'

2 If Ehe,CG were six inches further along the axis

3 of the cask, the CG then would fall in the other side of the

4 plane of the pit wall; is that correct?

5 A That's correct.

6 Q And if there were a bounca effect such as you

7 describe and a moment developed, this moment would tend to

8 Propel the cask further on in the direction of entering the

9 fuel pool; is that correct?

10 LThe panel conferring).
.

11 A Depending on the area of point of impact that
.

12 could be a factor.

( 13 C All right.

14 Now you stated that you took the most conservative

1!j assumption in having the center of gravity 19-1/2 inches from

16 the center of the plane of the near pit wall, and, as a con-

17 sequence, you had brought the center of gravity as near as you

18 could to the plane of the far pit wall; is that correct?

19 A The cask diameter at the base is 50 inches, the

20 radius is 25 inches. The cask--
The 19-1/2 inches could have |

21 been 20. If it was much smaller than the 19-1/2 inches you

22 would have almost a point bearing on concrete of 25 tons.

23 The cask is a circle, and you have to have some
i

24 bearing area for the cask. The 19-1/2 inches was,,in our
t-Federal Reporurs, Inc.

|
25 judgment, a reasonable assumption for Case 3, 1002 352 '
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RP 54 1 Q Did vnu not previously testify that it was the

2 most conservative assumption with respect to location of the

3 center of gravity during the event?

4 A We stated that the cask, being stationary on the

5 wall, was the most conservative assumption. We did not state

6 that the 19-1/2 inches was the most conservative -- was a most

7 conservative assumption.

8 Q All right,

9 Now is it not a matter of straightforward trigono-
,

10 metry that if the cask tilt that had initiated with the line of

11 centers of the cask essentially over the inner edge of the

12 pit wall, the center of gravity would be farther to the right

( 13 and nearer to the plane of the farther pit wall?

10.100 14 A I'm going to try to repeat your question: If the

15 center of gravity -- if the centerline of the cask on which

16 the center of gravity lies is positioned closer to -- in other

17 words, the 19-1/2 inches is reduced.... Is that the question?

18 Q No, sir, it is not.

19 I'd like to illustrate by referring to the drawing.

20 LIf the rotation point at the edge of the pit wall

21 were essentially on the line of centers of the cask, would not

22 the center of gravity be pushed farther away from that side

23 and closer to the farther pit wall? -

24 A No, sir, it would not.
Federal Reporters, Inc.

25 Q Can you explain your reason?

1002 353
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RB 1 MR. MC GARRY: Could I just interrupt to make the

2 record clear so I understand Mr. Riley?

3 Are we talking about the pedestal in the first

4 position, One, that is, the uprigh" vertical position, would

5 be advanced to the right?

6 MR. RILEY: No; it would be advanced to the left,

7 And the axis would coincide essentially with this wall, And

8 this would be at a higher point, and we we '.d now have this

9 as the point of contact.

10 MR. MC GARRY: I believe the record is clear now

11 in that regard.

12 CHAIRMAN MILLER: Will you answer the question,

13 please?
-

.

14 WITNESS RAY: Yes, sir.

15 If the center of gravity, the line representing

16 the center of gravity.is over the plane, or in the plane of the

17 pit wall prior to starting its rotation, and rotates about that

18 centerline of the cask, the center of gravity will be farther

19 behind the wall because you have displaced the cask 19-1/2

20 inches away from the wall, and the result has to be that the

21 cask is farther away.

22 BY MR. RILEY:

23 Q In Position 2 is the base at the center of gravity

24 19-1/2 inches away from the cask pit wall? I believe the
-Federse Reporters, Inc.

25 dimension shows that, 6 point.... What is it? ... 23? 6.83?

|.1002354
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WRP'"b6 1 A (Witness Ray) That's the dimension after rotation.

2 Q That's what we're talking about.

3 A You cannot pick the cask up and put it up there,

4 you have to start-- If it starts rotating-- If the point of

5 rotation is on the centarline it has to start rotating from

6 that centerline', '

7 Q We are agreed,

8 A If you move the cask over and onto that position

9 you will have to back the cask up 6.23 inches to get that

10 bottom of the cask on the rotating point.

11 Q But will not the angle of the cask axis with

12 respect to any reference plane have been changed and made

13 smaller than 18.63 degrees?

14 A Yes , sir,

15 0 And will that trigonometric change not enter into

16 the calculation of where the center of gravity will be?

17 A Yes, sir. And I believe*it will move the center

18 of gravity away from the wall and not toward it.

19 Q But you cannot tell us with. assurance?

20 MR. MC GARRY: Mr. Chairman, I think the witness

21 needs some calculations that perhaps Mr. Riley has.

22 CHAIRMAN MILLER: What is it you need?

23 (Discussion off the record) :

9_ . '24 CHAIRMAN MILLER: Are you ready?

1002 35-3.... .

25 WITNESS RAY: Yes, sir. -

.
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RB 7 1 CHAIRMAN MILLER: Proceed. -

2 WITNESS RAY: My original statement was incorrect.

3 I did perform that calculation. And it will move back a

4 fraction of an inch. The number in the calculations for the

5 case postulated is 4.64. The number, if you put the line

6 of the center of gravity in the plane of the wall, is 4.45,

7 BY MR. RILEY:
. _ _ _ _ _ _ _ _ _ .

8 Q That means, then, that the original position of

9 the cask with respect to the pit wall is not terribly critical ,

l

10 in this context? |
lI A (Witness Ray) That's correct.

12 Q And that means that an uncertainty of the order of

I

( 13 several inches in the center of gravity would significantly !
l

14 bear upon the answer that you would calculate,and the problem;
,

15 is that correct?
'

16 A If the center of gravity was several inches dif-
.

17 ferent than that assumed, then, yes, that would nave a bearing

18 on the results.
;

19 Q And you have testified that the center of gravity

20 that you used you obt.ained from the drawing provided by the

21 vendor; is that correct?

22 A That is correct.

23 Q And you have testified that you do not know the
'

24 influence that a charge of spent fuel in this, a spent fuel
Federet Reporters, Inc.

25 assembly, would have on the location of the cente'r of gravity?

1002 356
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rb bl 1 MR. MC GARRY: I believe this is repetitive,

2 Mr. Chairman.

3 MR. RILEY: It's sort of a wrap-up.

4 CHAIRMAN MILLER: I take it this is a summary and

5 you're about through with that point?

6 MR. RILEY: Yes.

7 CHAIRMAN MILLER: Very well,

8 Is that correct, as you understand it?

9 WITNESS RAY: The center of gravity was given in

10 the drawing and did not indicate whether it was a charged;

11 cask or an empty cask.

12 CHAIRMAN MILLER: Does it make any difference?

13 MR. RILEY: May I phrase the question, Mr. Chairman?(

14 CHAIRMAN MILLER: You don''t like my phrasing?

'

15 MR. RILEY: Not quite, sir.

16 CHAIRMAN MILLER: All right. Well let me see

17 what answer I get and then I'll give you a chance. '

,

18 MR. RILEY: Thank you, :
i

19 WITNESS RAY: There would be possibly soiae change

20 in the center of gravity. This change, I believe, would be
;

21 insignificant in that a fuel assembly weighs in the neighborhood

22 of 1400 pounds. We're talking about that amount of weight

23 influencing the center of gravity of a 25-ton cask or 5,0,000 ;

24 pounds, and it would have a very small effect on the-location '

e Federal Reporters, Inc.

25 of the center of gravity. 1002 W
'
,
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Iw' gb2 CHAIRMAN MILLER: Mr. Riley, you may phrase your

2 question.

3 BY MR. RILEY:

4 Q Can I sum up your response then as being that,

5 depending upon the location of.the . center of gravity of the

6 fuel assembly placed in the cask, there could be some effect

7 which you would not consider to be a large effect?

8 A (Witness Ray 1 I prefer to use the term that it

would be an insignificant effect. !
9

10 In your analysis, have you calculated the -- Strike!Q

II
that.

I

12 Do you have a copy, gentlemen, of the March.2, 1979

[ 13 letter to Harold R. Denton signed by William O. Parker dealing ;
i

I4 with the cask drop matter?

15 (pocument handed to witness panel. )

16 A Yes, sir.

17 Q Would you refer to page one of that letter?

18 A Yes, sir.

I9
0 That describes case three. I will read the next to

20-

the last sentence:

21 " Energy losses at impact with. spent fuel |

22 pool wall are conservatively considered, and the

23 results of the analysis show that the remaining'

24 energy is not sufficient to cause the cask to fall
-Federal Reporters, Inc.

25 into the spent fuel pool." . . .
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._j
wr b3 Is that conclusion in the letter based on the

,

2
-

studies that we have just been examining?

3
A Yes, sir,

'

4
CHAIRMAN MILLER: Are you getting toward the end

5
of your examination, Mr. Riley?

6
MR. RILEY: Yes, I am, Mr. Chairman.

7
CHAIRMAN MILLER: Fine.

8
BY MR. RILEY:.

9
Q Since the date of, I believe it is Applicant's

10
32 --

11
MR. MC GARRY: That should be Applicant's 28,

12
Mr. Riley.

13
MR. RILEY: Thank you.

!14
BY MR. RILEY:

15
Q There.are two dates on it, 2/21/79 and 2/27/79.

t

16
Would I be correct in assuming that the first date is when the

17
work was recorded and the second date was when it was

|
18

checked?
i

'

19
endlD A (. Witness Ray). Yes.

20
lE Q Since that time, have you done any further studies |

21
on the case three problem?

,

22
A For that cask?

23
'

O For that cask.9 1002 359A No, sir.:.. Federal Reconers, Inc. ,

25
MR. MC GARRY: Mr. Chairman, may I note for the

I
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w gb4 record, I believe the half-day copy has just arrived, and

2
perhaps the Staff could make that available to Mr. Riley?

3
CHAIRMAN MILLER: Maybe the Staff would disclose

4
for the record how they succeeded obtaining one when the Board

5
can't.

6
MR. KETCHEN: Mr. Chairman, I'll claim the Fifth

7
on that.

8 (Laughter .1

CHAIRMAN MILLER: Mr. Riley, youtre being offered

10
the copy of the transcript.

,

11 !
(Document handed to Mr. Riley.1

MR. RILEY: Thank you, Mr. Ketchen.
' 13i BY MR. RILEY: j

'
14

Q Are both of you gantlemen in a position to address i

15
the administrative control problem or proposal in case three? ,

'

A (. Witness Hager) Yes.
17

A CRitness Ray) Yes.

18
Q What other means did you consider of avoiding

19
the cask drop accident no matter what, so to speak?

20
A After completing the calculations and coming up

with the conclusion that the cask would not fall into the spent

22
fuel pool, we proposed the administrative control as additional

23
insurance that the cask would not fall into dua pool. And it

24
was done so in an effort to provide additional conservatism...p.e.r.i n.oonm. ine.

25
Q Is it your firm conviction that the cask could not

1002 360,
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'

w: 'gb5 fall into the fuel pool and any conceivable tipping accident

2
involving this cask andits use?

3
A Yes.

#
Q Why then did you add the administrative control

5
aspects?

6
A To add additional conservatism.

7
Q Was that conservatism something that you sought

8
on your own?

'

A Yes, it was.

10
Q Was that conservatism totally without being i

.0.320 influenced by the concerns expressed by the NRC Staff?

12
A That is correct, That proposal is made on the lastl9

page of the calculations that I believe you have.

'

O Which I have not yet seen, simply in terms of the.
.

'
1S

time to leaf through.it. !

16 !
Did you consider more positive .neans? !

17
A No, sir.

,

Q Did you have any conversations with.Mr. Spitalny

about the three fixes that he testified to earlier?

20
!A UVitness Hagerl No.

,

.

A (Witness Ray) No, sir,
,

22
O In terms of cost, is the proposal that you made --

,

23
how would you cost it out? I

A I couldn't put a specific cost on it. It does.. % .mn n. .nc.
25

require additional time in the refueling process -- I'm sorry,

1

i 1003 001
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~

WRB 1 I not refueling but the handling fuel process.

2 Q By changing the course of the cask then more than

3 it otherwise woald be?

4 A Any additional controls and restrictions require a

5 time element.

6 Q All right.

7 What about the capital cost of the visual barrier?

8 A (Witness Hager). It existed prior.

9 A (Witness Ray) It already existed prior to. There

10 was already a handrail, a removable handrail around the pit.

11 Q Will this removable handrail be in place when the

12 transshipment operation takes place?

O I

13 A Yes, sir,

14 Q And what is the height of this handrail, i

15 A Our standard handrail is 3 foot 11 inches high. |

16 And in my opinion that handrail is our standard. I haven't ,

'

17 checked the specific drawings, but we use typical handrail

18 height of 3-foot-11, which.is an OSHA standard, I believe,

19 Q Is that 3-foot-ll then above floor level, and it

20 doesn't deal with penetration into a socket or something like

21 that?
i

22 A Yes, sir,

'

23 Q How long are the segments of this removable hand-

24 rail?
e-F enorters, Inc. +

25 A I do not know the exact figure.on that,

1003 002 ;
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2 1 Q Is the handrail segmented?

2 A Yes, it is.

3 Q Ceuld you give us an approximate notion, either

4 you or Mr. Hager, of how long a segment is?

5 A (Witness Hager) I would say it would be in the

6 range of six feet. The segment would be such that a person

7 could lift it out.

8 Q That's what I was after, Thank you.

9 And it would require adharence to procedure to be
,

10 certain that that visual barrier was in place during one of

!
11 these operations; is that correct? i

!

12 A (Witness Ray 1 Tha handrail is in place and would |O !
13 be removed around the other portions of the pit in the event j

!
14 of cask handling. It is typically left in place due to OSEA

,

15 regulations.
,

16 Q In the drawings that we have -- and I believe it

17 would be Staff Exhibit.33.... If you'll give me just a moment

18 to find it. '

19 Do you have this drawing in front of you?

20 MR. MC GARRY: Which drawing is it, Mr. Riley?

21 MR. RILEY: Exhibit 1 in Staff 33,

22 (Document handed to the panel,1 '

,

23 WITNESS RAY: Yes, sir,

24 BY MR. RILEY:
e-Federet Reporters, Inc.

25 Q The handrail is shown as being inside of the boundary

1003 003
|



4421
*

RRB/wb3 1 of the cask pit. ._ . _ -

2 A ONitness Ray) Yes, sir.

3 Q Is that a correct delineation?

4 A Yes, sir.

5 Q Does the handrail then have an offset in it, or do
,

6 the sockets lie on the inside of the pit wall? Could you

7 tell us about that?

8 A They are bolted to the inside face of the wall,

9 the brackets that hold the handrail,. ,

Could you give us an idea of the dimensions of the--|10 0

11 Would we be correct in assuming there are several horizontal

12 rods and severalvertical rods in a segment of this?

13 Could you give us a physical description?
(

14 A There are standards and regulations which have to

15 be adhered to in ' design of the handrail. And there is the
!

16 top bar which is a pipe, and an intermediate bar, I dontt know;
;

17 the exact dimension, but approximately mid-way, a little higher

18 than mid-way from the bottom.

19 And then there are vertical posts supporting those
i

20 horizontal bars.
'

|
1

21 Q If we assume a segment of more or less six feet

22 which you referred to,Mr. Hager, how many vertical posts are
1

'

23 there in a segment?
<

9ecomm, Inc.
~

24 A ONitness Hager) Two,
|e-Fs

25 Q Two,

1003 004 ,
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4RB/wb4 I Could you give us the dimer.aions, approximately,

2 of the vertical posts, whether it's a pipe and hollow or a

3 rod and solid?
,

4 A Ofitness Ray) It's a pipe and hollow.

5 Q In bolting the vertical member, then, to the side

6 of the pit wall, could you describe the fixture?

. 7 MR. MC GARRY: Mr. Chairman, I would just like to

8 interpose an objection. This is all very interesting about the

9 handrail. But I think the Board inquired ten minutes ago if

10 Mr. Riley was about to wind up, and he indicated he was.

11 We are now going on for a good five minutes about smmonly

12 recognized handrail, And,if it is leading somewhere, perhaps

13 Mr. Riley could speed up the examination,

14 CHAIRMAN MILLER: Objection sustained. !

i

15 MR, RILEY: Well, Mr, Chairman -- !
7

16 CHAIRMAN MILLER: Objection sustained, Mr. Riley.
;

17 MR, RILEY: I assume the counsel or spokesperson

18 can argue with the Chairman but it wonit get hir. anywhere?

19 CHAIRMAN MILLER: That's correct, Ife now have the

20 feeling we are getting toward peripheral aspects.

21 MR, RILEY: I was trying to close in on the likeli-

22 hood of this handrail buckling under impact of the cask, sir, '

23 something we did get into before. And if it's a very sub- !

Gporters. Inc.
24 stantial thing, why, one can say that the deflection of the :

'. Fem

25 cask would be minimal. If it's not very substantial we can say
. .

.

1003 005 i
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RR 5 1 well it might tes: out the fixture and ali the' rest of it.

2 And that really was the thrust of it. I was just trying to

3 wrap that part of it up,
t

4 CHAIRMAN MILLER: Well, why don't you ask him

5 directly.

6 BY MR. RILEY:

7 Q Could you describe the characteristics of the

8 fixture, and so forth, and what sort of loading it could take?
|

i
9 It is grouted in? Is it tied to a rebar? --the sort of thing i

*

!
10 that would give us an idea of how substantial it is, what sort

11 of an impact it can take; or is it only designed to keep a man

12 from falling into the pool?

O 13 A (Witness Ray 1 I think I can answer that without j(

14 going into the details of the handrail.

15 The handrail in no way will resist the thrust of
i

'
16 the cask. It is designed as a personnel barrier.

17 Q That's a very adequate answer. Thank you. |

18 Arc you familiacwith the Sandia report in which |

19 cask accidents and high speed impacts are considered, either :

20 of you gentlemen?
,

i

21 A (Witness Hager). Yes.

22 A (Witness Ray) Yes.
,

23 MR. RILEY: Before Mr. McGarry objects, perhaps I

24 snould lay a foundation.
. Federal Reporters, Inc.

25 CHAIRMAN MILLER: What's the purpose, Mr. Riley?

1003 006;
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W 6 1 MR. RILEY: Well the purpose is this: In the Sandia

2 study it is claimed that the use of models related very closely

3 to the actual occurrences full-scale. What I wouldlike

4 to do is find out whether the applicant has made any use of

5 models with respect to corfirming the assumptions of the way

6 Case 3 will, in their c~ inion, oper'.te.

7 CdAIRMAN MILTER: Just ask him,

8 BY MR. RILEY:

9 Q That's it, !

|10 CHAIRMAN MILLER: Do you understand the thrust of
|

11 the question, gentlemen?

12 WITNESS HAGER: I think we understand the question

13 to be have we used models.(

14 CHAIRMAN MILLER: Yes.

15 WITNESS HAGER: And in the context of the Sandia i

16 report we have not modeled it in that fashion, i

'

17 BY MR. RILEY:

18 Q In the context of Case 3 did you generate a model

19 which you felt was physically a faithful replica to the cask,

20 and put it through the cask drop scenario?

21 A (Witness Ray) No, sir. |

22 Q This is just sort of a -- to finish up on something

23 that came earlier: Did you make any estimate of how much the

24 cask would bounce on impacting the wall between the pit and
e Federal Reporters, Inc.

25 the pool?

1003 007 .
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WRB ^4b7 1 A No, sir. Because any bounce ~at all would be an

2 unconservative assumption.

3 Q We realize that. But you did not make the calcula-

4 tion?

5 A That is correct.

6 Q Would you know how to make the calculation of how

7 much the cask would bounce? And I dontt wish to be challenging

8 your professional competence, which is obviously considerable.

9 It teems to me it would be a difficult problem.

10 MR. MC GARRY: Mr. Chairman, I'm not going to

11 object to the observation, but--

12 CHAIRMAN MILLER: Sustainede

f 13 MR. MC GARRY. I would lika to note, though., that !
s

14 the witness has stated that ha did not perform that calcula-
.

,

i
15 tion. That's his testimony.

|

15 CSJ.IRMAN MILLER: The record reflects that that's

| |
-

17 his testimony. j
i

18 MR."ILEY: What Itm trying to establish.is the !

!
19 difficulty of it, and whether the. witness fee.ls he could do it.
20 CHAIRMAN MILLER: If he didn't do it I don't think

i

21 thst the ease or difficulty really would be very significant.
22 MR. RILEY: Well sometimes one doesn't calculate

23 something becLase it's too difficult. At least I've found that !

eeporters, Inc.
i

24 out.
.Fec

25 CHAIRMAN MILLER: You're.getting philosophical now.

1003 008 |
t i
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WRB b8 1 MR. RILEY: The question is objected to, then?

2 CHAIRMAN MILLER: I sustaine.d tha objection.

3 MR, RILEY: Okay.
( '

4 BY MR. RILEY;.

5 0 .
In your calculations here m which.I have not had a

6 chance closely and quantitatively to examine Mr. Ray - did you9

7 follow the cours,e of the residual potential energy through the

8 several events, Situations 2, 3, 4 and 57

9 A (. Witness Rayl If I understand your question,

10 Putting it into my terms: Did I calculate the energies at

11 each location?

12 Q At each level, yes, and in each situation, to find

13 out how much remained of the original potential energy?{
14 A Yes, sir. But only to find out the velocities. If

15 we assume no energy losses of the rotational energy then the

16 energy stays constant, except whera te take out translational |

|

I
17 energy.

i

I.d WRBloom 18
'

.delon fis
19

20 |
;

21 :
;

Qn !
'

O22 0 ,

LI O O .-

23 o. - - r
-

24 O : ( - O
,

1 Federal Reporters, Ir. .
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M' }ON Q In the criticality calculations that you made,
w' 3 lE

2
mpbl what was the array of racks that you considered to be involved?

3
In other words, were there racks in the unit? If so, how

%

4
many racks were in a unit?

S A They are not modular racks. It is a continuous

6
rack system with the fuel culls -- and I am quoting from

7
memory -- I believe to be 15 or 15 and 1/2 inches. It's

8 15 and 1/2 inches on center.
9

Q Now you indicated that there would be just local j

10
deformation at the top of the individual recepticles for the

11
assemblies.

12
A That's correct.'

13
( Q And what I want to know is a bit more about i

14
~

the structure of that.

Are these free standing from a common base?
!

16
Are there linkages in horizontal lines between them? If so, |

s

17 |
where are they? What is their nature? '

18
A The cage is a verticle structure that rests on

19
the bottom of the spent fuel pool floor. They are horizontally

20
restrained from motion by a lower grid of structural steel !

21
and an upper grid of structural steel near the top and near

1

22
'

the bottom.
,

i
23

|Q Could you tell us how far fram the top the ;

9,,n.,,,irm,24
iupper grid is?
;..p c

25
A I cannot give an exact dimension.

,

*
l,

1003 010
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pb2 Q Could you give an approximate one?

2
A In the neighborhood of six to eight inches.

Q And what is the nature of this upper grid?
,

4
A It is a grid system of interlaced structural

5
channels that go between each fuel cage on four sides.

6
Q All right.

Now is this structure tied in to this -- this

0 upper grid structure tied in:to the fuel pool wall itself?

9
A In a sense it is. It spans from whil to wall |

10
with a small gap at each end to account for temperature

11 ,

expansion.

Q And these channels lie either lengthwise or

13( crosswise of the pool, there are no diagonal onett

14
A 'Jhat is correct.

15
Q And what is the size of the channel? !

l

A I don't remember.

17
Q Do you remember the nature of the analysis you 3

i

18 !

made wh :h indicated there would not be sufficient deformation'

19 I

to cause a criticality event? |

20 '

A I did not perform the analysis myself. An
|

21 iengineer under my supervision did. And I reviewed it. I do j

22 |
recall the nature of the calculation.

23 !
Q You testified that the fuel is normally borated.

24 I

What is the borate level?,,, gy, g ,,,,,, ge,

25
A I do not know the borated -- the boric acid

1003 011 ;
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ppb 3 content of the water specifically.

2
Q What is the K effective for the particular

design of the presence of specified borate -- I assume it's
,

4
speci#' '?

5
A I believe I testified earlier that the information

6 on the actual radiation levels and so forth that I obtained,

7
the conclusions are from Nuc~3ar Engineers. I am not

8
knowledgeable in that field.

9
Q All right.

I

10
It was not expressed to you in K effective or

11
anything like that?

12 .A No, sir.

13
MR. RILEY: Mr. Chairman.

14
CHAIRMAN MILLER: Yes. j

i
15

MR. RILEY: That finishes what I have, subject .

'
16 i

to the other colloquy I had on this. ;

!

17 '

I would like to bring'to you another matter, if ,

i

18
i may approach the bar. j

19
CHAIRMAN MILLER: Yes.

20
Have you concluded your cross-examination of the |

21
panel? :

22 1

MR. RILEY: In a qualified way, yes. That's why '

23
.

|
I gave a yes and no answer'before.

9
,

.

24 I
*

1003 012
s-Federal Reporters, Ific.

25
CHAIRMAN MILLER: All right.,
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Ipb4 Does the Staff have any questions?

2 MR. KETCHEN: No questions, Mr. Chairman.
_

3 CHAIRMAN MILLER: Mr. McGarry,do you have any

#
redirect?

MR. MC GARRY: Just one second, Mr. Chairman, if

6
I may.

7 CHAIRMAN MILLER: Yes.

8 (Pause.)
' MR. MC GARRY: No questions, M1 Chairman.

10
CHAIRMAW MILLER: No questions.

11
MR. KETCHEN: Mr. Chairman.

CHAIRMAN MILLER: Yes.

13 MR. KETCHEN: I'm sorry I'm interrupting.
,

# CHAIRMAN MILLER: No. Proceed. '

15 !
MR. KETCHEN: I'm not sure whether the Board has !

16 !

any questienc or not, but I have three matters that I'm ,

i
'

17
obligated to bring to the Boaid's attention, I believe. |

18 !
CHAIRMAN MILLER: The Board has no questions of j

i

19 '

the panel. They are excused, subject only to the limited

20
recall that we have already discussed. |

2
(The panel excused.)

MR. KETCHEN: The first matter I'd like to bring
'

to the Board's attention is a -- and I would like to distribute
!

24
these in accordance with the same instructions I had to ;,,,,,,,g , , , , , , ,

25
distribute other material this morning. If you'll remember ,

1003 013-
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pb5 the letter I distributed to parties and hs Board of

September 12th, it mentioned tF-t there was a protective

3
order enclosed. The package of documents that I received did

<s

4
not have .r.e protective order in those documents, and I

5 distributed the documents as they were.

6
Since that time the General Counsel has sent to

7 me the protective order referred to in that letter, and I'd

8
like to distribute that.

'

CHAIRMAN MILLER: Yes. You may do E.3.

10
MR. KETCHEN: The second matter I'd like to bring

11
to your attention is the matter -- just information about

12
Dr. Bateman.

13
( My understanding from reading his response to

14
Mr. Roisman's subpoena request was that he would answer the

15
questions in writing. Yesterday we called just to confirm

16
that Dr. Bateman would be here -- and I'm just passing the f

, :

17
information along. I was under the impression or I was told

18 ithat there would be written material some time today. My

19
'

understanding is that the Department of Energy does not plan :

20
to file written material.

21
MR. MC GARRY: May I just, so the record is clear,

22
that's our understanding, that this afternoon Mr. Bateman f

23
will have some statement available. _We're endeavoring to ;9 24 ,

get a Copy of it, Mr. Chairman. That's as far as we -- !-Federal Reporters, Inc.
'

25
CHAIRMAN MILLER: Your information is that he will.

t

1003 014
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pb6 Your information, Mr. Ketchen, is that he will not,

2
MR. KETCHEN: That's what I was told yesterday.

3
CHAIRMAN MILLER: That's fine.

, s

4
MR. KETCHEN: I can just pass that along. For

5
the record, I'm not representing him in any way; I just wanted

6
to pass that along.

7
The third matter I'd like to bring to your

8 attention is that last evening the Board requested that the

Staff respond to the Board question on criticality, and we |
|

havebeenabletogetthewitnessesherebytwoo'clocktodcf|
11 |

that could respend to those questions. And I think I have i

an obligation to indicate that we had to do quite a bit to

13
( get them here. They do have other obligations, I understand,

14
in other areas of the country. -

15
CHAIRMAN MILLER: We'll hear them right now.

,

MR. KETCHEN: I was going to request that they be

17 iheard as soon as possible. '
<

18
CHAIRMAN MILLER: As soon as possible is right now'.

19
Who are they?

O
MR. KETCHEN: I'd like to call them at this time,

then. I would call Dr. Jack Donohew, Jr., and Mr. John

22
Zudans, and Ed Lantz.

B CHAIRMAN MILLER: Gentlemen, if you would stand

24 '

. Federal Reporters, Inc. and raise your right hands and take the oath, please.
25

Whereupon,

1003 015
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pb7 JACK DONOHEW, JR.,

2
JOHN ZUDANS

3
and

( '

4
EDWARD LANTZ

5
were called to the stand as witnesses on behalf of the

6
Regulatory Commission Staff, and, having been first duly

7 sworn, were examined and testified as follows:

8 DIRECT EXAMINATION

' BY MR. KETCHEN:

10
Q From left to right, starting with Mr. Donohew,

11
would you gentlemen identify yourselves, please?

12
A (Witness Donohew) My name is Dr. Jack Donohew, Jr.

( A (Witness Zudans) My name is John Zudans.

14
A (Witness Lantz) My name is Ed Lantz. j

just very briefly, will you identify |15
Q Dr. Donohew,

,

t

16
who you're employed by, what your responsioilities arc, and

give a brief resume of your experience and educr.tional quali-

18
fications? f

19
A (Witness Donohew) I'm employed by the

i

20
Environmental Evaluation Branch, Division of Operating

21
Reactors, NRC. I am employed to do dose calculations, look

'

at -- ao environmental impact appraisals, look at the --

23 !

basically looking at the operating plants. It does involve >

24
looking at spent fuel pool modifications and the impacts of,.p ,,, n ,,ny,, ,c ,

25
damaging spent fuel by such things as casks. 003 016

,
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pb8 I have my doctorate and masters degrees from MIT.

2
I have my bachelor of engineering physics from Cornell

University.
,

4
I have been employed by Stone and Webster

5
Engineering Corporation up to 1975, and I've worked for the

6
Commission since 1975.

7
Q Mr. Zudans, would you do the same thing, give

8 where you're employed, your responsibilities, and a brief

'

resume of your educational and professional experie'. e and

10
background?

11
A (Witness Zudans) I'm employed by the Engineering

] Branch, Division of Operating Reactors. I'm the technical

( coordinator for all spent fuel pool modifications in the

14
areas of mechanical materials and structural evaluations.

3

15
My education is that I have a B.S. in mechanical i

16
engineering. I'm working toward my masters degree in !

17
mechanical engineering. And I have been employed by Stone

IS I
and Webster in the design of spent fuel pools;and also I've '

19
worked at Ingersol Rand Company.

20
Q Mr. Lantz,wouldyoufollowthesimilarprocedure,|

and I think you know the questions. If you will respond to

22
giving your present employment and your background, professional

23
qualifi ationscand educational background.

24
Pe. Federal Reporters, Inc.

25
Plant Systems Branch in the Division of Operating Reactors,

,100.3 017
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1pb9 NRC. For the past several years I've been reviewing the
"

2 -

criticality and cooling aspe ots of spent fuel pool modifica-

3
tions.

,

4
I have a masters of science degree in physi.cs

5
from Union College in Schenectady, New York. I started

6
as a nuclear engineer working for the Knolls Atomic Power

7
Lab in 1956, and I've besn in the field ever since.

8
Q Thank you, gentlemen.

9
Just to give you background -- and I'll lead a

10
little bit -- have I in consultation with you called to your

11
attention a Board question that was asked on Tuesday,

12
September 11, 1979, and reflected in the record of this case?

( A (Witness Donohew) Yes, sir,
i

14 i
0 And do you have a copy of the transcript with you ~

i

15 I

which you have reviewed?
,

i
'

16
A Yes, sir.

!

I
O And would you reference the transcript page on

18
which I believe the summary of the question asked by the

19 '
Board, Dr. Luebke, is contained?

20
A It's page 4272 of the transcript dated Tuesday, |

,

2:
"optember 11, 1979, in the matter of Duke Power Company, ;

22
Oconee-McGuire, Docket 70-2623.

I
23

0 Thank you.

24
MR. KETCHEN: I'm going a little bit fast, Mr.,,,,,,,,, g ,po ,,,,,, , ne,

25
Chairman. I think after I fin'.shed the qualifications

1003 018
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~

pbl0. questions I shculd have stopped, and I'm$getting ready to go
2

into the direct. I think I should stop now and offer the

3
panel for voir dire.

'
4

CHAIRMAN MILLER: You may proceed -- have you

5
finished?

6
MR. KETCHEN: I've finished with the qualifications

7 part of their testimony and before I go to the direct I

8
would --

9
CHAIRMAN MILLER: The Board has no questions.

10
You may proceed. .

11
BY MR. KETCHEN:

12
Q Dr. Donohew, I think I'll start with you. I

( would like for you, if you would, to just first of all give

14
you understandir.g of what the Board question is that you are ?

15 |
here to respond to. ;|

16
A (Witness Donohew) Okay. I believe I'm to ;

~

i
17 i

respond to the concern, the question about the release or

18 |
dispersal of radioactive materials in the event of rupture j

19
of fuel elements caused by the cask falling into the pool.

20 -

0 And will you respond to that question at this -

21
time?

|
22

A Yes.

Concerning the Oconee fuel in the McGuire pool,
,

!24
I have reviewed the tech specs that are on the fuel in --tthe,,,,, g y,,,,, mc

25
Occaee fuel -- I have reviewed the tech specs on the Oconee

1003 019
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_ _ _ . . _ _ _ _
,

I
_

pbl1 fuel with respect to the fatt of a cask being able to come in,

2
take the fuel, and to be shipped out, There is a period of

.
43 to 53 days, depending on which unit --

i
4

Q Let me stop you just for the sake of the record,

5
stop you and ask you to clarify what facility you're talking

6
about?

7 A Okay.

8 I'm talking about the fact of Oconee fuel being

9
~

stored in the McGuir;e spent fuel pool, and to transfer that

10
fuel to McGuire there is the tech spec on being able to bring

11
the cask into ]conee to : pick up fuel. There is limitation

on fuel that can be put in the cask, and there's also to my

3
( knowledge a specification on what is the age of the fuel that

14
can be transferred from Oconee to McGuire. '

15
I'm aware of the requirements in terms of ;

i

16 i
technical specifications. I'm also, having looked at the ;

;'

17 i

safety evaluation for Oconee, looking at their cask drop j

18
analysis that was done for them. Having looked at the fuel

19
handling accident for Oconee and the fuel handling accident

t
'

'

for McGuire, I~can make conclusions about what would be -

I
21

required for fuel that would be in the McGuire pool and that !

22
may be damaged in the case that a cask may fall into that

23
pool. |

24 !

e-Feceral Reporters, Inc. 9 '
'

be damaged or that may be damaged by a cask falling .1 the

1003 020
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I
pbl2 McGuire pool, if the fuel pool is full the fuel that would

2 be damaged would have to have decayed something on the order
3

of 43 to 53 days, based on the location of the fuel with

4
respect to where the cask would be, this is -- these days,

5
days decay, are what are in the tech specs for the Oconee

6
Units 1, 2 and 3 in terms of you can not bring a cask in to

7 remove fuel at an age of less than 43 or 53 days, depending

8
on the unit.

' Also the cask would have to have fuel of 120 days

10
or more days decay on it for the fact of being used to move

11
fuel.

12
Also there's a requirement that the fuel that

( 13 will be moved from Oconee to McGuire would be at leacc a year

I# '
old. My feeling is is that with those three requirements

:

15
that are in place is that you would not have any Oconee fuel !

16
at McGuire tnat, given that the cask fell in and given that

!

17 |
the pool was filled with Oconee fuel, that you would have

,

18 |
any consequences that would be any more th.:n at the most the

|
19

potential consequence would be well within Part 100. And

20 Igiven that we would not expect any fuel there at less than

21
a year old, there would be negligible consequences from the |

22
fuel being damaged. ,

i

23
0 Thank you.0 '

24
Can you respond to the -- that was the Part 100-FMusl Reconers, Inc.

25
question. Who would be the appropriate witness to respond to

1003 021
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.
-

pbl3 the criticality question?

2
A Mr. Lantz.

Q Mr. Lantz, you have also reviewed the transcript
I,

s

4
at my direction, have you not?

5 A (Witness Lantz) I'm not sure I looked at the

6
right page.

7
Q Well, let me do it this way, Mr. Lantz:

8 We did have discussions about what the Board ;

9
questions were concerned about. Can you give us your

10
understanding about what the Board question is on criticality

11
and respond to that question?

12 '

A I guess the question "is could it go critical in

- 13
! case a cask was dropped into the pool. Is that the question?

"
Q That's my understanding of the question.

,

15 i

A Well, certainly if they have the refueling |
16 I

concentration of boren in the water, soluble boron in the
i

17 I

water, there is no problem. It cannot go critical. j
I

18
C flws Q Could you explain that? |

.

19
A Well, the refueling concentration of boron is i

20 such that when they are refueling a reactor they pull the rodsj
I

21
out, pull all the control rods out and the reactor is still '

;

22
shut down. So there is no conceivable way that the assemblies'

23
in the pool, which will probably have some burnup on them --

9 24
even if they didn't have burnup on them -- could go critical,,gm,,,,,,,,,

25
with that refueling concentration of boron in the pool water.

~

1003 022
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I
pbl4 Q Mr. Zudans, let me ask you a question.

2
In our discussions in preparation for responding

3
to the Board question, did -- well, would you explain as

'

t
4

far as your expertise is concerned how you would be able to

5 address the Board question as posed with respect to the

6 structural damage and effects to the pool from the postulated

7 cask falling into the pool?

8 A (Witness Zudan s First of all, I have not reviewed

9 McGuire structure or spent fuel pool racks. But we have

10
reviewed -- amongst the pools we have reviewed, one was

11
Oconee for the actual drop of a cask onto the pool floor.

And in that particular case we determined that while the
;

I

13
( liner would tear during that accident, the leakage through

'4'
the pool would be minimal.

I believe in Oconee it was on the order of some
,

16
?5 gallons per minute. From that standpoint there was ;*

17
ample available water to be supplied to refill the lost

18
water. '

19 i

I think that should be the consideration at
'

a
20

McGuire also. And although we have not reviewed the McGuire i

21
situation for the cask dropping, ve believe that similar |

22
results could be obtained.

I guess generally what we're finding when we

24
Feceral Reporters, Inc.

25
strength. The liners will tear, but the makeup systems

|
1003 023
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| pbl5 available at plants are such that we do not have any problem

in those areas.

DR. LUEBKE: A clarifying question:
,

I

4
Which floor are you dropping this one, what

5
location?

WITNESS ZUDANS: I believe that the Oconee was in

the spent fuel pool floor. At McGuire I would say that if

8 we were looking at McGuire we would have to say the main spent

fuel pool.

10
DR. LUEBKE: I see.

,

11 !

I visualized in my mind that the cask would fall |

12 i
on this network of plates that positions the spent fuel |

,

storage, and the cask would be " ell above the floor. |s

WITNESS ZUDANS: It could drop there if there

15
was any space. You could postulate dropping on the floor;

16
that could also happen.

17
DR. LUEBKE: Well, there's this three foot wall

18
that we've been talking about all day. Does it tip over or

i

19
doesn't it tip over? What's beyrnd the three foot wall?

Is it floor or is it racks?

21 i

WITNESS ZUDANS: I don't know that. I haven't !

22
gone to that.

23 DR. LUEBKE: Well, my mental picture is it's racks.

O 24
O H , E dat Case M h CaMot

Federal Reporters, Inc,

25
reach the floor then we would be absorbing the e.nergy of the
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fpbl6 -- then the energy would be absorbed by the rack itself.

2
DR. LUEBKE: Well, then, the problem with

criticality has to do with deforming those racks with a 25
,

,

# ton weight dropped on the racks.

5
WITNESS ZUDANS: I suppose so.

6
DR. LUE3KE: And has that been analyzed or

7
considered?

WITNESS LANTZ: Yes. Like I said, with the

9
refueling concentration of boron in there there's no possible

10
way, nothing you could do, no deformation --

11
DR. LUEBKE: No geometrical squeezing together?

12
WITNESS LANTZ: Nothing could make that go

critical.

14
DR. LUFBKE: And if it were just water, water

15
by an operational accident instead of borated water?

16|| WITNESS LANTZ: If it were pure water and you*

17
really squeeze the assemblies together, they would be far

18
sub-critical also.

*1
DR. LUEBKE: Still sub-critical.

. WITNESS LANZT: Yes.

DR. LUEBKE: Because it's old fuel, used up.

22
WITNESS LANTZ: When you take water out from the

23
fuel assembly itself between the fuel elements, then you

9 24
decrease the reactivity of that fuel assembly.,,,,,,,,y,,,,,

DR. LUEBKE: And even if by chance somebody had

1003 025.
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-

apb17 put new fuel there, which you usually don't, it's still --

2
WITNESS LANTZ: Yes,~even new fuel.

'

3
MR. KETCHEN: Mr. Chairman, that completes my

,

4
direct in asking this panel to respond to the Boar 3 question.

5
CHAIRMAN MILLER: Are there any further questions?

6 $

DR. LUEBKE: Well, I'd like to follow up with

7
Dr. Donohew about complying with Part 100.

8
EXAMINATION BY THE BOARD

9
BY DR. LUEBKE:

10
Q Do you have any numbers? Is it borderline?

11
A (Witness Donohew) Well, I said it's well within

12
-- that's 150 rems, and the numbers I was giving you in

13
s. which I said in looking at Oconee and in looking at McGuire

14
and in coming up with numbers that I could today judge those

15
plants because McGuire does not have a cask drop analysis

16
with radiological consequences. The 43 to 53 days I gave

,

17
you as a range of days I would expect that the fuel would

18
have to be older than.That fuel which is in the vicinity of

19
the cask is based on the dose conseq-lences being a 150 rem.

20
That's half of Part 100 on thyroid exposure.

21
Q And as I recall, the earlier testimony was that

22
the Oconee assemblies are longer and they are protruding up

23
above the racks. And so 76 assemblies order of magnitude6

-

24
..FMml Remnm, lrw. all of the pins would be damaged and the gas would escape.

25
And this is how you do it?

|
1003 026 '
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I
bl8 A That's assuming every single assembly has the

2 activity and peaking factor of Reg Guide 125. That's not

3
taking into account the fact of the 76 for a -- let's say

# which was assumed for Oconee Unit 3 or the 205 which is being

5 used for oconee 1 and 2, of taking account having a lower

6 peaking factor.

7 So assuming ull of the assemblies are the worst

8 assembly. So it's ceing conservative.

'
,

There's conservatisms that we have built into the

calculation.

11
Q And the picture is that this gas, however small

12
it is, escapes from the pins or the fuel elements? There's

13
( a ventilation system in this building and it gets out of the

14
building and into the atmosphere and to the exclusion area

and it's still safe?

16
A That's right. I read the safety evaluation for

17
McGuire and it's discussed I believe in Supplement number 2.

18
The concern was raised with the ventilation system and

19
there wa~s a further review from the first SER, and a discussion

20
of that. It's all in Supplement 2 of the McGuire SER.

21 I don't happen to have the date for the second

22
supplemeri here with me, but, I mean, there was a big

2 '' discussion of that ventilation filter system, and thit's'

24
taken into account.

4.o r.i neponen, inc.

25
Also, if the assemblieF which have the year's
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Dbl 9
~

I decay, which they should have because there's going to be

2 a requ._ement on shipment of fuel between Oconee and McGuire

that the fuel be at least a year old, the consequences would
,

# be negligible. I mean, it's not less than 150 rem, it's less

5
than a rem.

#

6 What 150 rem was based on was the decay time of

7 more like 43 to 53 days in the fuel. The cask itself, the

8 cask that would be used to ship the fuel would have a require-

9 ment of something like 120 days decay on the fuel before it

10
could be used.

11
So I would just mention there's three things that

12 can be used that would show that the potential consequences

13 would be at worst, assuming everything was -- that the minimum

14
decay time was used would be 150 rem thyroid exposure.

15
What you would really expect in the potential

16
consequences that you would calculate for such an accident

17' iould be much less than that, much less than one rem,

18
because there is the requirement the fuel would be transferred

19
wit.h at least one year's decay. All the iodine will have

20
decayed off. The noble gases left would be primarily

21
krypton-85. The consequences would be almost no thyroid

and very little whole body exposure..

23
0 I guess I wasn't too familiar with the one year

0 24
' *Federal Aeporters, Inc.

25
A That is a requirement that is being imposed on !

1003 028



._

4446

pb20 the Licensee on transferring of the fuel from Oconee to

McGuire.

3
Q For what reason?

I

4 A I can't answer che question for what reason.

5 It's obviously not needed to be within Part 100. I think

6 it's a -- I believe that the part of NRC that is responsible

~

for review, which is the Office of Nuclear Materials, I think

8
should answer that. It is obviously not needed for the dose

9
consequences to be within Part 100.

10
Q Well, I was just interested that the reason

11
might go away and then you'd end up shipping younger fuel.

12
A Well, the thing is is that -- I can't answer

13
that. That's more in the realm of policy.

14
Q Is there anyone on the panel that is familiar?

15
A No, sir. I think that's a question of policy

16
because the requirements that we have imposed on Oconee as

17
part of the review and evaluation we did on their modification

18
imposed days like 43 and 53 days decay on the spen t fuel.

19
Q Yes.

IA Those requirements as part of their tech specs

21
to my judgment would prevent the consequences of the accident

22
at McGuire from Oconee fuel to be not only within Part 100

23
but to be well within Part 100, which is the 150 rem thyroid

24
exposure-

1003 0291
..~.,.m._,.~.

25
0 All right.
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Ipb21 And the 120 day delay is determined by the cask

2 specifications?

A That's right.
(

#
Q So we would then suppose that the window would

5 be between 120 days and one year, which we don't quite

6 understand where it comes from.

7 A And I think it shows that with just 120 days

8 is that the consequences, if the cask should fall in, the

9
censequences are going to be not only well within Part 100

10
but much less than that because there is the thyroid exposure

11
which will fall off by a factor of two with every eight days'

decay. And definitely the Staff would find it acceptable.

13
Q And, again, all of this is at the exclusion

14 boundary?

15
A That's correct. And the exposures at the low

6 *

population zone would be much lower. ,

DR. LUEBKE: That's all I have. Thank you.

D flws CHAIRMAN MILLER: All right.

19
That's all the questions that the Staff has.

Does anyone else care to question?

MR. ROISMAN: Excuse me, Mr. Chairman.,

22
I just wanted to find -- I was thinking that it

23
was obvious that this aspect of the hearing will continue

24
*. Federal Reporters, Inc.

25
try to find out is what the schedule is for tomorrow.
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I
b22 CHAIRMAN MILLER: Well, at nine w 're going to

2
hear Dr. Bateman.

3
MR. ROISMAN: He is scheduled at nine, is that

I a
correct?

5
CHAIRMAN MILLER: Yes.

6
We previously indicated and we think we should

7
adhere to that as the case.

8
MR. ROISMAN: Fine.

9
May I be excused until that time?

10
CHAIRMAN MILLER: Yes, fine. Certainly.

11
MR. KETCHEN: Mr. Chairman.

12
CHAIRMAN MILLER: Yes.

13
MR. KETCHEN: May I call Mr. Spitalny for one(

T4
question, a clarifying question to make sure the record is

15
correct.

16
We've got a slight c~mmunications problem on the

17
timing. This witness indicatec ' hat he was using one figure.

18
-- I'm not sure it makes any dirference, but I think the

19
record should be clarified.

20
CHAIRMAN MILLER: Does it affect the testimony of

21
this panel?

22
MR. KETCHEN: Yes.

23
CHAIRMAN MILLER: All right.

24
Mr. Spitalny Can stay where he is if it's simplyF6. el Reporters, Inc.

25
for clarification, and then this panel will resume and be

1003 031



4449

'

pb23 open for cross-examination.

2
MR. KETCHEN: It's with respect to the year

3
figure used by Dr. Donohew. And I don't know whether there's

I
4

a communication among the technical people or not, but I'd

5
like Mr. Spitalny to clear up the one year condition matter

for the Board.
'

CHAIRMAN MILLER: Well, what's your question.

MR. KETCHEN: The question is:

9
What is the condition, the specific condition

10
that Dr. Donohew referred to with respect to the time period

11
on the age of the Oconee fuel?

12
Mr. Spitalny, I direct that question to you.

WITNESS SPITALNY: We, NMSS, have established
(

14
in one of the proposed license conditions that the fuel

15
decay for a period of time prior to shipment.

16
I did mistakenly also indicate to Dr. Donohew

17
that it was going to be one year. Initially that was.our

18
decision. But we did change it to 270 days. So the actual

19
time frame, the window that you're talking about, is 120 to

20
270 days.

21
The place where that number comes from, whether

22
we're talking to one year, as Dr. Donohew had indicated, or

23
the 270 days, was a proposed license condition that we have

24
suggested be applied to the license if the license amendment

, , , , , , , , ,

1003 032 ;was to be approved.
I



4450.

pb24 So it would remain as a license condition on the

license if such shipments were to take place. And it would

3
then be imposed as a requirement to the Licensee.

i 4
WITNESS DONOHEW: Can I make a statement concerning

5 the, difference between 270 and --

MR. KETCHEN: I was going to asx you if that

7
affects your analysis and how so.

WITNESS DONOHEW: In no way. The difference

9
between the 270 days and the 365 days in tha year makes very

10
little difference in terms of the amount of activity left.

11
You're talking abtat in terms of iodine whether the exponent

is 10~13 or 10-12 or -13 It makes no -- whether it's 270

or 365 days, as far as the activity, it makes no difference.'

14
MR. KLi'CHEN: Tha7k you.

15
Thank you, MI. Chairman.

'

CHAIRMAN MILLER: All right.

17
Any questions, any cross-examination?

18
CROSS-EXAMINATION

19
BY MR. RILEY:

20
Q Dr. Donohew, what form are you assuming the

21
radioactive iodine to be, which isotope?

22
A (Witness Donohew) That's considering all the

23
isotopes. The activity would be in terms of iodine-131e 24

ough -m, Weh are h & Mghest hndance. Me-Fws: Reporters. Inc.

25
considering the decay -- and the decay times I was referring
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kpb25 to is like 43 days to a year -- it would only be iodine-131I

that's left of any consequence.

3
Q Well, I just wondered if you'd give us the

f

#
half-lives of the other forms of iodine.

5 A 133 I balieve is 20 hours, and the Inst are on the

6 order of much less than that, like in minutes and seconds.

7
Q And the 131 is?

8 A The 131 is eight days, and 133 is 20 hours. And

'
those are the only two of any significantly long half-life.

10
0 All right.

11
Now this assumes that all the technical specifica-

12
tions are observed and no errors are made, and that the fuel

13-

', is no fresher than it's supposed to be in terms of your

14
reaching conclusions?

15
A Yes, sir.

16
Q I would like to move to the third gentleman of the

17
panel. And I apologize for not recalling your name, sir.

18
A (Witness Lanzt) Lantz, L-a-n-t-z.

19
Q Thank you, Mr. Lantz.

20
You indicated that the criticality depends on the

21
boron concentration during refueling because I assume that

22
the fuel pool and the reactor containment space, which is

under water, communicate, they share the same borated water,'e 24 1003 034.

s. Federal Reporters, Inc.

'
A Restate your question again.
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b26 Q Yes.

2 You stated that the water would be borated
3

because of refueling, and I say -- I asked you, this means
,

4
that the water supply in the fuel pool communicates at least

5
at some time with the wuter supply in the containment, which

6
is used during the immersion of the reactor and the transfer

7
of the fuel assumblies to the pool, is that correct?

8
A Yes.

9
Q Could you tell us what that borate level is?

10
Is it a tech spec subject?

11
A I don't know, and I don't know what it is for

12
this plant.

.

13.-

( Q Can one of your fellow panelists perhaps help out
!14

there? ,

15
Mr. Donohew, do you have that?

16
A I don't think so.

17
Q Okay.

18
Are there circumstances under which the borr. tion

19
of the fuel pool would depart from the levels that are

20
encountered in refueling?

21
A It's hard to conceive of. When the water evaporates

22
water stays there. And since they know they're going to have

23
to refuel periodically they don't take it out. So it's hard

9 24
.peni n 3,mn, w, to conceive where you would lose very much boron.

25
Q Is the water in the fuel pool recirculated

1003 035
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hpb27 more or less continuously over ion-exchange r sins in order

2 i

to remove radionuclides?

3
A Yes.

7
,

4
Q What's its effect on -- well, let me ask you

'

another one.

6
Is the boron present as a salt like sodium borate

7
. : is it present as boric acid?

8
A It's boric acid.

9
Q What's the pH, then, of the fuel pool?

10
A I don't know.

11
fEL f1ws

12

( 13

14

15

16
.

17

18

19 ,

20
|

21

22

23

24
3-Federel Reporters, Inc.
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EL
e 1 Q Are the . ion exchange resins both cationic acid

2
and anionic acid?

3
A I don't know, bu t-the ion exchange doesn't take.

/ ,\

out large , amounts of boron.

5
Q Are you tell us it takes out some boron?

6
A It might take out some small amounts, but it's

1 very insignificant.

8
Q It was your testimony, I believe, that even if

9
you had unborated water, just ordinary water in the pool,

10
that you couldn't go critical, is that correct?

11
A No, I didn't say that.

O That was my misunderstancunc

13
( Would you then indicate the conditions under

14
which you could go critical with the spent fuel assemblies?

15
A I'm not sure you could. If the whole pool was ,

i

16 i

filled with racks, if you*can't get the fuel someplace out

17
of the racks, the only way you can get close to critical !

18 would be to somehow squeeze -- don't di.rrurb the fuel assembly |
19 i

in any way, just have an undistorted fuel assembly but somehow
,

20
push two or three fuel assemblies together. !

21
But in this case, you're going to have stainless

22
steel between them, so you can't get them together without |

23 !
stainless steel like they are in the reactor.

24
Q Well let's do a hypothetical, Mr. Lantz, let's |.-Federal Reporters, Inc.

25
suppose the physical control on the position of undamaged

|
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. ...

we7 b2 assemblias, undist .d semblies, were somehow affected or

2
missing or s cething. In pure water, what would be the

3
ccnter '_o-ce' .2 distance - and I mean fuel assemblies

I 4
center-to-center distance to go critical in pure water?

5
A This i.1 without any stainless steel between them?

6
0 Without stainless steel between them.

7
A I don't know the exact distance. Ect in PWR

8
assemblies, if you'd have two or three, you'd bring them

9
relatively close together, you could get~ criticality.

10
Q Could you give us an order of magnitude number?

11
A How close together?

12
Q Yes. Est's indicate what the assembly diameter

( is, is it about 8.5 inches?

14
A Yes, the cross-dimension.

15
Q Right, the cross-dimension.

16
.

Now, with respect to center-to-center how close
i

17 I

together would these two have to come approximately? |

18
A Oh, I'd say maybe 18 inches or something like j

19
.

I

that. ;

20
Q Maybe 18 inches?

,

21
Now the reason I ask is dbat we've got high-

22 |density racks in these situations where the center-to-center ;

23 '

distance is 15.5, so with the reduction of K-effective -- <|
24 ',

A I made a mistake. Let's see, 16 -- Oh, I'm sorry,.,,, ,,n,,,, nm
I25
|

I made a mistake. That's twice the number. It should be like'

1003 038 ;
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,

hb3 8 inches.we

2
Q Well the closest they could get would be

3

I ,
approximately 8 or 8.5, is that correct?

4
A Yes. Okay. Sc say 9 inches, about 9 inches

5
vf water, right. .

6
Q Now it is also your testimony that if you had

7
borated water according to tech specs, that if you did make

8
that assemblage of three fuel assemblies, no criticality

9
would occur.

10
A That's right.

11
Q Mr. Zudans, I'd like to ask you a few questions

12
also.

13
Is it your testimony that you have not studied the

14
physical effect on the rack structure of the drop of a j

15
25-ton cask such as we're considering?

,

16 I
A (Witness Zudans) Not for McGuire, i

17 !
Q Not for McGuire. I

i

'3 !
Have you studied the effect on the racks of a |

19 |
corresponding drop on the fuel racks that act2 ally exist

20 :at Oconee? i

21
A We have reviewed the cask drop of the Oconee

22 |
cask onto the spent fuel pool floor.

,

23 #
Q Now, only on the spent fuel pool floor, not on9 24

the racks.-Feoerst Reporters, Inc,

25
A To the best of my recollection, yes.

039
'



4457

i

Iw b4 Q Right.

2
*

And if you were to make a study of a fuel pool,

would it be relevsnt to you as to whether the racks were
,

!
# present in modules or whether they were all connected in a

5
channel?

6
A Only on the basis of the stiffness of the racks

7 and how they dit in the pool, yes.

8
Q All structural materials insofar as possible

9
correspondirg -- could you see a situation where you had

10
modules where the weight of the cask might force apart

11
several modules?

A Depending on how the rack is installed and

I 13 whether it has feet that are' allowed to slide, we could make

14
that determination.

I
15 ' '

Q That will be all. Thank you. !

l
0

CHAIRMAN MILLER: Is that all, Mr. Riley? |
17

MR. RILEY: Yec, sir.

18
CHAIRMAN MILLER: Thank you.

19
Mr. McGarry?

20 ,

MR. MC GARRY: No questions, Mr. Chairman, i

21
CHAIRMAN MILLER: Staff?

MR. KETCHEN: No further questions, Mr. Chairman. |
|

CHAIRMAN MILLER: Thank you. !

24
,. pas,i n ,,on,,,, w. Thank you, gentlemen, the panel is excused.

,

,

25
We appreciate your coming.

,

1003 040 |
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Iw b5 (The witness panel excused.)

2 MR. KETCHEN: Mr. Chairman, that completes the

3 Staff's direct case on that subject matter. I would like

#
to move the admission of Staff Exhibit 34 into evidence.

5
MR. MC GARRY: No objection, Mr. Chairman.

0 CHAIRMAN MILLEE: Without objection, it will be

7 admitted into evidence.

8 (Whereupon, the document pre-

9 viously marked for identification

10
as Staff Exhibit 34 was received

11
in evidence.)

MR. KETCHEN: Just to remind the Board, there

13
'

( is still the outstanding Staff 33 but .I assume that

14
Mr. Roisman -- he was here, I tried to call him yesterday

anddidn'tgethisintentonStaffExhibit33onthephysical|15

16
security at McGuire matter, I assume we can do that tomorrow.

17
MR. RILEY: Mr. Ketchen, I have advised F'm of

the matter.

19
MR. KETCHEN: Fine.

,

20
CHAIRMAN MILLER: Yes, Mr. Roisman was excused

,

at his request but he did indicate he would be here in the |
!22

morning for the testimony of Dr. Bateman. |
!

23 i

MR. MC GARRY: Mr. Chairman, while we ' re on that '

24 1

99 9# #Fweral Reporters, Inc.

25 * '

to endeavor to seek the commencement of tomorrow's hearing at i

1003 041 !
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elj p at 8:00 so we could take up any questions that Mr. Riley

2
might have for the Duke witnesses, and then continue with

3 Mr. Bateman, or Dr. Bateman at 9:00. And Mr. Roisman said
( '

4
he had no problems with that. I don't,know what the Board's

5
pleasure in that regard is.

0 But in talking to Mr. Riley, I think we may have

7 a problem later on in the day with his availability, on

8
Thursday, and on --

CHAIRMAN MILLER: Who's availability? .

10
MR. MC GARRY: Mr. Riley's.

11
CHAIRMAN MILLER: Well Mr. Roisman has no problem

12
because he doesn't intend to be here.

(.
13

MR. MC GARRY: Well he had no problem if we

14
start at 8:00, as long as it was the cask drop. He wished

15
us well.

16
(Laughter.)

.

17
CHAIRMAN MILLER: Well we have given the opportunity

18 ito Mr. Riley to examine this material in the transcript ;

i

19 |overn.i ht so we will start prior to 9:00. I don't know ig

20
whether 8:00 or 8:30, the Board has no preference, we'll i

i

21
be here and we can convene whenever it's convenient for the

22 |
parties and counsel who are interested in that. !

|
23 '

What is your pleasure?

24
*3 Feueret Reporters, Inc.

25
possible. I defer to the other members, i

1003 042
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1/ s7 MR. KETCHEN: I have no objections to starting

at 8:00.
*

3
CHAIRMAN MILLER: Good, we'll resume at 8:00

'
f
'

4
and we will take up the cask drop question insofar as

5
Mr. Riley;has had the opportunity to examine the documents

6
and the transcript overnight.

7
At 9:00, regardless of where we are, we hopefully-

8 will have concluded that aspect prior to that time, but

9
at 9:00 at any rate we will take up Dr. Bateman's testimony.

10
MR. MC GAFRY: I would hope now, Mr. Chairman,

11
that we could take Mr. Riley's direct case, and I think that

12
would wrap up cask drop, except for what's hanging tomorrow

13
( morn 2.ng.

.

14
CHAIRMAN MILLER: .Very well. -

15
MR. RILEY: Mr. Chairman, that's agreeable to

16
me, too.

17
I would like to inform the Board that I have

18
certain commitments that are going to require me to leave

19
sometime Thursday. I would like to make the day as long as ,

t

20
I could, but I will not be able to be here Friday, so I

21
think Mr. McGarry's suggestions are quite appropriate. j

i
i

CHAIRMAN MILLER: Very well.

23 ,

MR. RILEY: I would also like to have.a brief ,

24 I
recess before going into my direct.s Fmas Reconus, Inc.

25
CHAIRMAN MILLER: All right. We'll have a short

|

1003 043 |
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1 recess and then we will take up Mr. Riley's testimony.

2
endWEL3 (Recess.)

3

(
4

5

6

7

8

9

10

11

12

{ 13

14
,

i

15 i

16 e

17

18

19 i

20 .

I

|21

|

'
22

i

23 i
,

24 i

Federal Reporters, Inc.

!



~ ~ ~ ~

fis WEL 3 4462
4WEL/wel 1

I CHAIRMAN MILLER: _Are you ready to proceed?

2 Mr. Riley, I guess you're next.

3 MR. RILEY: All right. I would like to take the
(

4 sta;.d as CESG's witness in this proceeding. I've been

5 previously sworn.

6 Whereupon,

7 JESSE L. RILEY

8 was called as a witness on behalf of Intervenor, Carolina

9 Environmental Study Group, and, having been previously duly

10 sworn, was examined and testified further as follows:

II DIRECT EXAMINATION

12 CHAIRMAN MILLER: What is your exhibit number for

13 the proposed direct written testimony of Mr. Jesse L. Riley?s

14 THE WITNESS: Mr. McGarry, I think, could help us

15 here. I think the next number should be a 12.

16 MR. MC GARRY: 13.

.17 CHAIRMAN MILLER: Exhibit 13. All right. CESG

18 Exhibit 13 for identification has been marked.

19 (The document referred was !
!

20 marked for identification as !
|

21 CESG Exhibit 13.)

22 CHAIRMAN MILLER: And I take it, Mr. Riley, this

23 is your proposed direct testimony,that you are testifying

24 under oath, having been previously sworn, and that you tender'

z-Federal Reporters. Inc.

25 CESG Exhibit 13 as such direct testimony, is that correct?

1003 045
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1 THE WITNESS: Yes, with a few'corractions, sir.-

2 CHAIRMAN MILLER: All right,- what correctinne do

3 you have?
'

t

4 THE WITNESS: Turning to page 2, the fifth line

5 down, in parentheses there's something reading Case Number

6 3DBC March 21, 1979. The 1 should be deleted.

7 CHAIRMAN MILLER: Which should be deleted?

8 THE WITNESS: The 1. It should be March 2.

9 CHAIRMAN MILLER: Oh, March 2. I see.

10 THE WITNESS: And in the line below that, there's

11 the two words " potential energy." For clarity, e comma should

12 follow " energy."gg
w

r 13 CHAIRMAN MILLER: " Energy" followed by a comma.

14 Very well.

15 THE WITNESS: On page 3, the fourth line from the

16 bottom, there should be a separation between the word base

17 and will.

18 CHAIRMAN MILLER: Page 4?
|

19 THE WITNESS: Page 3, sir. |
!

20 CHAIRMAN MILLER: Page 3, fourth line from the {

21 bottom?

22 THE WITNESS: Right.
I

!

23 CHAIRMAN MILLER: That's the fifth line.

24 THE WITNESS: Fourth full line, sorry. |

. Feoerei neoorters, inc.

25 CHAIRMAN MILLER: And what's the correction?
i

'
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1 THE WITNESS: " Base" and 'will" shbuld be separated .

2 CHAIRMAN MILLER: All right. Any others?

3 THE WITNESS: Yes. On page 5, the last full line,

( '

4 starting with " essential," should have an insertion mark

5 between " accident" and "in," and have these words written

6 in: "or radioactivity released from damaged fuel rods".

7 CHAIRMAN MILLER: All right. Anything further?

8 THE WITNESS: It's quite possible I will want to

9 introduce some supplemental testimony after having had the

10 opportunity -- I'm sorry -- rebuttal testimony, after I've

11 had the opportunity to read the material presented by the

12 Applicant today.

13 CHAIRMAN MILLER: I take it that you want your

14 last paragraph to be stricken, so that this will be in the

15 form of prepared direct testimony? As well as your

16 signature? On page 5?

17 THE WITNESS: Yes, that is correct.

18 CHAIRMAN MILLER: All right. Is there any

19 objection to the receipt of CESG Exhibit 13?
i

|20 MR. KETCHEN: No objection, Mr. Chairman. <

21 CHAIRMAN MILLER: Mr. McGarry?

22 MR. MC GARRY: May we have a minute, Mr. Chairman?
|

23 CHAIRMAN MILLER: Yes. I
,

r 24 (Pause.) .

Fmwa: Rmorters, im.

25 MR. MC GARRY: Mr. Chairman,
just briefly,7

|

maybe i

1003 04
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,

1 MR. MC GARRY: Mr. Chairman, just Eriefly, maybe

2 some voir-dire as to Mr. Riley's expertise in this regard.

3 -VOIR-DIRE EXAMINTTION

l
4 BY MR. MC GARRY:

5 Q Mr. Riley, I take it that this document is an

6 analysis of what has been styled as case 3, the cask tipping

7 accident, is that correct?

8 A Essentially that's correct.

9 Q Have you, aside from this analysis, ever performed

10 an analysis involving the tipping of a cask into a spent fuel

lI pool?

12 A Aside from this, no.

e 13 Q Aside from the Case 3, there's also a Case 1 and 2.
t

14 Have you performed any analysis of any cask drop incident,

15 other than what's before the Board today?

16 A I have not.

17 I wili qualify it by saying that I read through

18 the analyses presented by the Applicant on Case 1 and Case 2,

19 and found that they appeared to be reasonable. And simply as

|

20 a matter of conservation of energy, I did not go further.

21 Q Mr. Riley, in your job you don't have an occasion

22 to perform annlyses such as this, is that correct?

23 A Not necessarily, because it wouldn't involve casks,

24 obviously, but I do have physical computations to make on j(
e Face. . eporters, Inc. |

25 occasion, not necessarily strictly similar to this, but !
I

1003 048
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.

1 involving the principles of physics.
~ "'

2 - Q Very briefly can you explain what information you

3 relied upon to perform the calculations that you performed,
f

4 and the analysis that you performed?'

5 A Yes. We obtained discovery of what is now called

6 CESG Exhibit 1 from the Applicant. It provided the dimsnsions.

7 The Handbook of Chemistry and Physics provided density infor-

8 mation with respect to stainless steel, lead, balsa wood,

9 water of course, and the other components of which the cask

10 is prepared. And this made possible some calculations about

Il the center of gravity of the cask.

12 I have received, as far as I know, correspondence

13 that has been addressed to the parties in this case bearing

14 on the cask drop matter, and I have familiarized myself with

15 it.

16 Q Maybe one final question, Mr. Riley.

17 (Pause.)

18 MR. MC GARRY: Excuse me, Mr. Chairman, I think

I9 this next question will go over to cross-examination, as

20 opposed to voir dire.

21 So I have no objection.

22 CHAIRMAN MILLER: There being no objection and

23 no questions by the Board, the CESG Exhibit 13 will be

24 admitted into evidence.
co-F Reporters, Inc, ,

!25
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wel 6

(The docdment' heretofore1
.

2 marked ~for identification as

3 CESG Exhibit 13 was received
('

4 in evidence.)

5 CHAIRMAN MILLER: I Thank you, Mr. Witness. You

6 may step down.

7 MR. MC GARRY: No, no Mr. Chairman. I hadr

_.- .. -
--

8 questions as to his expertise of a voir-dire nature. Now

9 I do have questions on cross-examination. -

10 CHAIRMAN MILLER: Oh, you have cross-examination?

11 MR. MC GARRY: ,That's right, Mr. Chairman. I'll

12 try to keep it as brief as I can.

( 13 CROSS-EXAMINATION

14 BY MR. MC GARRY:

15 Q Turning to page 2 of your testimony, Mr. Riley,

16 did you have information that was sufficient and precise so

17 as to enable you to calculate the center of gravity which you

18 have calculated as 105 inches?

19 A I'll have to give the context before I answer

20 that affirmatively. !

21 My calculations showed that there was so much

'
22 energy available for permitting the cask to tip into the fuel

23 pool, that relatively small errors with respect to base of

; 24 CG distance would have had essentially no influence on the
t Federal Reporters, Inc.

25 final result.
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1 Q Is it safe to say, Mr. Riley, thar'some subjective

2 judgment came into play in your derivation of 105 inches?

3 A Very little. I very closely read the dimensions

/ '

4 on the cask and would feel very comfortable in meeting with

5 Applicant's people to determine whether they also agree it

6 was 105 inches.

7 The distance difference is 2-1/2 inches, as I'm

8 sure you know.

9 Q Which drawing are you making reference to with

10 respect to ascertaining 105 inches?

11 A The CESG Exhibit Number 1.

12 Would you like it more clearly defined?

13 Q That would be helpful, Mr. Riley.
(

14 A The title box of the drawing reads, "Nu+''-- Fuel

15 Services, NFS-4, for PWR/2BWR Spent Fuel Shipping Cask," and

16 there's a number which appears to be E10078. It's also.

17 designated Figure 2.1.1.

18 Q Mr. Riley, you heard today the 102.5 figure that

|
19 the Applicant used, is that correct? |

20 A I did.

21 Q Do you quarrel with that figure?

22 A Just slightly. !

|

23 Q Mr. Riley, you have dgwn at the bottom of that --

24 what I'll call the first full paragraph, three lines from |,

t Fecol Ramners, Inc. ,

25 the bottom, you refer to the neutron shield as 40 inches. !
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1 A That's right, and it was your testimony -- or
~

2 your witnesses' testimony -- that it was 39 inches.

3 Q And I look at your Exhibit 1, and under section
i

4 BB I make out something that appears to be 39.2 inches. Would

5 you accept that figure?

6 A I'd have no problem with that.

7 However, Mr. McGarry, I'm having a hard time

8 locating it in my drawing.

9 Q If we look at Figure BB, Mr. Riley, perhaps I'll

10 speed it along and show you where I am.

11 (Document displayed to the witness.)

12 A Well, on my copy it's essentially illegible, and

( 13 I had not read it previously. But it will pass for 39.2

14 inches.

15 Q Mr. Riley, in the next paragraph you indicate

16 that the lowest elevation of ti.e center of gravity would be

17 15 inches, is that correct?

18 A That's correct.

!
19 Q And the basis for'that would be your reference

20 to the Duke Case 3 drawing, is that correct?

21 A No, it would be in reference to this drawing,
WRB fis

22 where the diameter of the outer shell is shown to be 30 inches.i
!

23 -

|

24
Federst Reporters, Inc.

25
'
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,

2A 1 Q Now, Mr. Riley, I call your attention to Applir-
W m/wbl
f andon 2 cant's Exhibit 27: that's the one-page Case 3 diagram. Do

'3 you have that before you?
'

I
4 A I do not believe I do. Can you show it to me,'

5 please?

6 (Document handed to the witness) |

7 Thank you.

8 Q Now, Mr. Riley, if we look at the bottom diagram

9 with the cask in tne horizontal position-- Do you follow me? |

10 A I do. i

!

11 Q And looking at the center of gravity, you would -

|
:

12 say that would be 15 inches; is that correct?
'

Between Uhe center of gravity and what I have
k.

13 A

i
14 previously referred to as the floor; yes.

'

15 Q Now if we direct our attention to the top figure,

16 and looking at the cask in the angled position as opposed to

17 the vertical position--

18 A Yes.

19 Q Directing your attention to the center of gravity

20 in that instance,--

21 A Yes.

22 0 --does that not appear to be lower than 15 inches?

,

23 A It appears to be. And I very carefully examined

# Reporters, Inc.24 the physical drawing on Applicant's submission, and I found
.e F m.,

25 that if one takes the pains to get a millimeter scale and scale
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.

WRB 2 1 off the position of the center of gravity; it's bouncing like

'

2 a rubber ball. And I feel that one is entirely unable to rely

3 on that particular drawing with respect to the location of the

4 center of gravity.

5 Q Well, Mr. Riley, if we take the centerline of

6 gravity and that centerline is angled on the top figure of the

7 dhgram we're making reference to, that would be 15 inches;

is that correct?8

Would you please repeat what you said, because IC5 9 a
,

i

10 waslookingforapieceofpaperatthemomentandmyattention|
;

|11 was distracted. '

12 0 .Certainly, Mr. Riley,

13 Directing your attention to A.pplicant's Exhibit 27,'
,-

i

14 to the top figure on Applicant's Exhibit 27, to the angled
,

15 figure on Applicant's Exhibit 27--
!

16 A Yes, sir. ;

i

17 Q --to the center of gravity. If we take the ce'nter ;

18 lineofthatcenterofgravity,which_centerlineonthisfigure!
I

19 as it is at an angled rosition,would not the distance from the ,

i

20 center of gravity to the wall be 15 inches?

21 A Yes, it would.

22 Q And if we draw a perpendicular line from the center,
,

23 of gravity down parallelingithe wall, would we not get a
,

( 24 vertical distance that would be somewhat less than 15 inches?
Fw wonm, W. '

25 A Only if that truly represents the position of the

1003 054
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.

WRB b3 i center of gravity. - -

I If you, in the same figure, move to the right along2

3 the axis of the center of gravity so that a perpendicular

' '

4 through it -- that is, perpendicular to the axis through it,

5 does not acincide with the pivot point, you will place the

6 center of gravity at one point at 15 inches above and, a

7 little farther out, at more than 15 inches above,

8 So it depends on tha fidelity of the drawing,

9 which I have found to be unreliable. And also it depends upon

10 the precise location of the pivot point, which, as earlier j

!

11 examination showed, is not a constant thing and does depend i

!

12 upon the first pivot point which. is on the lefthand side of |
|

13 the cask pit. I

[

ja Q To speed this along, Mr. Riley, is it not possible

|

15 that the lowest center of gravity could be below 15 inches? |

16 A I've calculated one case in which it is, But I've .

17 calculated a number of cases in some of which.it isn't. i

18 Q Directing your attention to the table that appears j

19 on the bottom of page 2, directing your attention to the column I

20 captioned " Potential Energy,"--

21 A Right. ;

I

22 0 --am I correct in understanding that your calcula- |

23 tion of, say, the first figure, 637,500, was derived by taking

9 Reporters, Inc.24 the distance of four feet and multiplying that by the 50,000
. Fed

25 Pounds?

1003 055 .
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iRB/ 4 1 A No. -
-

2 Q Would you please explain? You factored in the'

3 105 inches; is that correct?

I 4 A That's correct.

5 Q Would you just go through the calculation in simple

6 terms, Mr. Riley, how you derive that 637,500?

7 A Yes-

8 In any poten.fal energy cLinulation you have to have

|
9 a reference plane which may be arbitrarily chosen. I thought

10 that a con',anient arbitrary choice was floor level for the

11 cask pit wall, fuel pool wall. And adding four feet, the dis-

12 tance from the base above that reference :: lane to 8.75 feet,

!
13 my calculated distance from the base of the center of gravity '

t

14 along the axis gave 12-1/4 feet, multiplied by 50,000 pounds
i

15 gave a potential energy of 637,500.

16 Q I believe.you said 12-1/4. You meant to say, I
,

;

17 believe, 12-3/4 feet; is that correct, Mr. Riley? !
i

18 A Thank you for the correction. |
|

19 Q Now you applied that calculation to all these
,

i

20 figures; is that correct?

!
21 A That type of calculation.

|

22 Q Did you use a different calculation for the dif-

23 ferent numbers here under the potential energy? i

epxars, Inc.24 A W.nll, certainly, when I had the base 2-feet, '

F h.. '

25 11-1/2 inches above the floor I used different numbers. I again,

1003 056 ,
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4RB 5 i however, added the 8.75 feat, took the sum and-multiplied it

'

2 by 50,000, et cetera.

3 Q Let's just take one, just double checking, the

( base on the floor.
'

4

5 A Right.

6 Q What figure did you use?

7 A 8.75 feet and 50,000 pounds.

8 Q Do you have a calculator before you?
,

But I'll pull it out of my pocket and place it|;9 A No.

i

10 before me. |
|

11 Q Would you perform that calculation for base on

12 floor, please?

13 A I get 437,500 pounds; which., if you will excuse

14 me, I will take a look at myoriginal notes and see whether

15 that 8.75 is a typo. .

.

16 (Pause).
i

17 The number should be 437,50Q, and I would like to i

18 make that correction. ;

;

19 Q And would there be a corresponding correction to .

20 the available energy figure for the base on floor situation?

21 A Let me check it,
,

22 (Pause)

23 Yes. It would be 375,Q00, not 425,Qt', !

#eporters, Iric.24 Q Mr. Riley, directing your attention to the para-
i-F'ec

25 graph just above the table, the last sentence:

1003 057
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NR3 6 1 "The available energy for-gyrat-ion of a

f
2 cask * * *"

3 Am I to assume that what you mean by that is that

I energy that is set forth under the column "Available Energy?"4

5 A That is correct.

6 Q Now, Mr. Riley, you have heard today reference made

7 to the translational energy and the rotational energy, have you

8 not?

9 A I did.

10 Q And did you take both translational and rotational i

11 energy into account?

12 A I did not make that type of analysis.

9 |

13 Q Should you have taken it into account? |
\

14 A No.

5

15 The answer is this: That the dominant boundary |
!

16 conditions have to do.with the energy levels of a cask at |
:

17 rest at the beginning of the event and at rest prior to its ;

i

18 last movement, either back into the pit or on into the fuel {

19 pool, if indeed it does come to rest. And based on the con-

20 servation of energy, be it translational, rotational or kineti-

21 cal, the boundary conditions are met and it's an adequate |
i

22 calculation.

fis 23 !

24
z

s-Feo eporters, Inc.

''
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gbl 1 Further to that, to do a proper calculation on

'

2 moments, the Applicant has not done that. It is a not-easy-to-do

3 calculation and I would like to point out why.

I If we have a fixed pivot point for a rotating4

5 cbject, and that object is either symmetrical or the axis is

6 vertical, the entire energy that it can store dynamically will

7 be rotational.

8 The case as modified with a translational component,

if we have the case at hand and the first pivot point is,9 .

.110 jo just generally speaking now, similar to that shown in the upper

11 Portion of the exhibit which we are addressing, at the !

!

12 intersection of the base with the edge of the cask pit. !

13 Now the moments of rotation would depend upon the
\

14 radius of gyration. The radius of gyration is not a number
.

15 that you easily pull out of a hat, because there are density ;

16 fluctuations along the length of the cask, there has been no
;

17 specification of the position of the canister or where it '

18 locates the fuel assembly--we are assuming a loaded cask here--
|

19 and there is the displacement of the denser portion of the

20 system above the reference plane by the ~ impact limiter and :

!

21 pedestal, all of which results in really a very hairy situation
l

22 in terms of calculating radius of gyration.
,

23 But let's assume that we have all the necessary

24 information and we run it through a computer and get a radius.,

e-Feet Reconers, lrm, '

25 of gyration with respect to that fifth point. When the cask
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2 impacts the wall between the pit and the fuel ol and does

some crushing of the neutron shield tank and starts to rest

on the outer shell.-w which is a reasonable assumption, I
, ,

L 4
believe -- we have a whole new radius of gyration picture. And

5
the new radius of gyration will be smaller than the original

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

radius of gyration, and the result will be a considerable

7
increase in the velocity of angular rotation, in other words,

8
a real rotational acceleration.

9
Now when the cask continues on to what we have

10
been viewing as a horizontal position on that sketch, a 'new

11
scene comes about. And in terms of the conservation of rotational

12
momentum, we are going to have a third radius of gyration about

this new pivot point.-

14
So the problem is it's a really complex one. I

i
15 '

have not had the materials to address it. As has been clear !

16
from the prior discussion of the matter, this approach has not

,

17
been used by either Applicant or Staff.

18
Q You recognize there are two components of kinetic

19
energy, is that correct? '

20
A Certainly.

|
21

Q Turning to page three, the top paragraph, th e

last sentence, you indicate that certain amounts of energy will |
23 !

be dissipated by various incidents, is that correct? '

( 24
|A That is correct.x.r.oer i n oorters, inc.

25
Q Have you calculated how much energy will be '
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wr b3 dissipated?

A I have no basis for making that calculation. I

3
have examined carefully all the material now provided by Staff

/ *

'
4

and Applicant, and I find that they have made no such calculation

5
either.

6 I would suggest that that would be better empiri-

7
cally determined in this context or by a suitable model and

8
calculated.

9 MR. MC GARRY: I'll move to strike the last.

10
CHAIRMAN MILLER: Disclaimer allowed, answer

11
stricken.

12

# THE WITNESS: Excuse me, please, Mr. Chairman,

13
I didn't understand what just happened.

14
CHAIRMAN MILLER: Well I granted the motion, the .

!

15 |disclaimer of the testimony as being not responsive to the ,

i

question on cross-examination, which was within the prerogative |16
-

17
of the cross-examiner and it was therefore stricken.

18 THE WITNESS: I see. j
i

BY MR. MC GARRY.

20
Q Mr. Riley, directing your attention to the second

21 paragraph on page three --

'A Excuse me. If I may put on my spokesman cap for

23
one second.

24

.) MR. RILEY: Does that strike the entire answer, '
= = m ri. ine.

25 |I
sir, or only the portion that involved the matter objected to? !

!

1003 061 :
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w b4 CHAIRMAN MILLER: I think the entir answer was

c non-responsive as I recall it.

3
MR. MC GARRY: Mr. Chairman, I believe, with all

I
i 4

due respect, I think the first part of the answer, whether

5
or not he had performed the calculation indicating how much

6
energy would be dissipated, was responsive to the question

7
and thereafter was the --

8
CHAIRMAN MILLER: I'm sorry, that's correct,

9
Mr. Riley, it would be the non-responsive portion following

10
the first part of your answer.

11
MR. RILEY: All right.

12
CHAIRMAN MILLER: -- that was stricken. The first

13
part stands.,

14
MR. RILEY: Would it be desirable for the record

;

15 i
to define what that material is, then?

16
CHAIRMAN MILLER: Not necessarily. !

e

17 |BY MR. MC GARRY: .

,

18 I
Q Mr. Riley, directing your attention to the second ;'

19 !
paragraph on page three, you make reference there to Sketch i

20
3 DPC.

21 |
A Right.

I
22

O And is not that document what has now been received ;;
23 I

in evidence as Applicant's Exhibit 277 |

; 24
i

. h.o A It is. ;wonm. inc.
25

Q And you indicate there that the center of gravity
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Ib5 lies in the plane of the pit wall, is that corr ct?

2
A Let me read the paragraph aloudt.

"The .rost critical circumstance for the
,

.

4'

tipping accident, that is, the least conservative,

5
occurs when the base is at floor level, and the

6
center of gravity lies in the plane of the pit wall."

Now that's at the initiation of the event. And I

8
~

refer to Sketch 3 and it would be the upper portion of Sketch 3,

9- with the cask in the vertical orientation but moved to the left

10
so the center of gravity coincides with the pit-wall.

11
Q But in that Sketch 3, the center of gravity on

Sketch 3 in the top figure in the vertical position, that

13
center of gravity does not correspond to the plane of the pit

14
wall, is that correct? i

i
15 i

A That is correct, Mr. McGarry. And in the context, j
;

16 !

I simply want to help the reader visualize the situation, i

17 !
but to apply the guiding information which you gave, which '

18 would call for a displacement of that vertical cask to the left.|

Q And as I understand the sense of that paragraph --

20 !

not to be critical, Mr. Riley, and maybe you can help me here ---

21 but you indicate the most critical circumstance and then you {
22

style that as least conservative.
>

'

With that in mind, I ask you the question are you# 24t
suggesMg dat U one were to move de cad such Game.Federai Reporters, Inc. i

25
center of gravity would be in the plane of the pit wall that

1003 063-
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,

ar 6 that would be a less conservative example than the one that

2
Duke Power Compani has evaluated?

A May I explain my language, Mr. McGarry? I think,

!
4

it'll answer your question.

S
By the most critical circumstance, I mean the one

6
in which the tipping into the fuel pool is least likely to

7 happen.

8
Q Fine. Thank you.

*

9
CHAIRMAN MILLER: I think this would be a convenient

10
point to recess. We'll resume at 8:00 in the morning.

11
MR. MC GARRY: If it helps the Board, I have very

little left, but whatever the Board's pleasure is. I would

13( say I could wrap it up in five minutes.

14
CHAIRMAN MILLER: Can Mr. Riley wrap it up in

,

15 i
five minutes?

!'
16

MR. MC GARRY: I can ' t speak for Mr. Riley. !

I17
iCHAIRMAN MILLER: Well we intended to stop at
;

I

5:00. It has been our experience once you keep on, you're

19
good for another at least 15 more minutes, which would be

20
beyond the time we would wish to stop. -

21 I

MR. MC GARRY: Mr. Chairman, I indicated that we !
,

22 |would make copies available of Applicant's Exhibit 28, which .

23
has been marked for identification. I'd like to hand those i

24,

od noW to de Boad and de pades.e Fede al Reporters, Inc. ;

CHAIRMAN MILLER: The record will show they are
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2
)

3
CHAIRMAN MILLER: That's Applicant's 287

i
'

4.

MR. MC GARRY: Applicant's 28.

5
(Whereupon, at 5:05 p.m., the hearing in the

6
above-entitled matter was recessed, to reconvene at 8:00 a.m.,

7
the following day.)
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