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1 UNITED STATES OF AMERICA
_-

f

L-)3
2 .i C C L E A R RIGULATORY COMMSSION

3-8 -------- - -- - - - -x
:

4 In the matter of: :
:

5 METROPOLITAN EDISON COMPANY : Docket No. 50-289
: (Restart)

6 (Three Mile Island Unit 1)
s

7 -- - - -----------

8
25 North Court Street,

9 Harrisburg, Pennsylvania

10 Tuesday, November 4, 1980

11 Evidentiary hearing in the above-entitled

12 matter was resumed, pursuant to adjournment, at 1:04 p.m.

13 BEFORE:

14 IVAN W. ShITH, Esq., Chairman,
Atomic Safety and Licensing Board

15
DE. i'ALTEF H. JOEDAN, denber

16
DR. LINDA W. LITTLE, Member

17
Also present on behalf of the Eoard:

18
MS. DORIS MORAN,

19 Clerk to the Board

20 APPEARANCES:

21 On behalf of the Licensee, Metropolitan Edison
Company: |

22
GFORGE F. TE0WERIDGE, Esq.

23 THDMAS BAXTER, Esq.
DELISSA RIDGWAY, Esq.

0 24 Shaw, Pittman, Potts and Trowbridge, |

1800 M Street, N.W.,

25 h'ashingten, D. C.
|
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rx 1 On behalf of the Commonwealth of Pennsylvanias
L.)

2 ROBERT ADLER, Esq.
Assistant Attorney General,

3 505 Executive House,

9 Harrisburg, Pennsylvania
4

On behalf of Chesapeake Energy Alliance:
5

ROBERT 2. POLLARD, Esq.
6 609 Montpeller Street,

Baltimore, Maryland
7

On behalf of Union of Concerned Scientists:
8

ELLYN WEISS, Esq.,
9 Sheldon, Harmond, Foisman C Weiss,

1725 I Street, N.W.
10 Washington, D. C.

On behalf of the Begulatory Staff:
11

JAMES TOURTELLOTTE, Esq.
12 MACK CUTCHIN, Esq.

JOSEPH SCINTO, Esq.
13 HARLEY SILVER, Esq.

8 LUCY SWARTZ, Esq.
14 Office of Executive Legal Director,

United States Nuclear Regulatory Commission,
15 Washington, D. C.

16 Petitionere for leave to intervene tro en

17 STEVEN C. SHOLLY,
30u Scath Market Street,

18 Mechanicsville, Pennsylvania

19
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(~) 1 E_E_0 C E_E_D I -NG=E
ss

2 CHAIEMAN SMITH: Let's proceed, pl ea s e .

3 Is there any preliminary business to be considered

4 before we take up the scheduled business of discussing

5 hydrogen control issues?

6 MR. TOURTELLOTTE: Mr. Chairman, there are a

7 courle Of procedural ques: ions I had. I suppose before I

8 begin, I should also -- I have a new cast of characters this

9 week I should introduce.

10 You have already been introduced to Mr. Cutchin.

11 He sits on my right.

12 To my left is a new member of the OELD staff, Joe

13 Cosg rove. Mr. Cosgrove has passed the bar but has not yet

14 been sworn in by the Supreme Court in the State of Kansas,

15 so h e will not be entering a formal appearance, but he will

16 be sitting with us and helping us on the legal aspects of

17 the case.

18 Sehind me and to the right is Dr. Poss and he will

19 assist Mr. Scinto, who is in the middle, of the OELD staff,

20 in answaring the Board's questions relative to hydrogen

21 cont rol.

22 And to Mr. Scinto's left is Sherry Lamb, who is

23 providing administrative support.

7~
i ! 24 The one question I had dealt with what the Board
v

25 migh t perceive to be the future dates for filing cross

,

NJ
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7") 1 examination plans. We have filed -- theoretically, those of
-

2 us who are going to cross examine have filed cross

3 exanination plans for the first three subjects.

4 Iae next question is when we file them for the

5 next subjects.

'

6 CHAIRMAN SMITH: We have cross examination plans

7 now for -- now, we are talking generally for Items 1 through

83 of the proposed sequence, I believe.

9 MS. WEISS: "r. Chairman, I have some of those

10 pieces of testimony we did not receive until last Monday, so

ill brought those plans up with me. Eut when you receive

12 th ose you will have everything f rom us on the testimony we

13 h a ve received.

14 CHAIRMAN SMITH: But I am correct in that the

15 test imony , the cross examina tion plans which were to have

16 been filed, we have made planc for Items 1 through 3, but

17 no th ing beyond that.

18 Does that comport with your memory, Ms. Weiss?

19 So now the question will be what is a reasonable

20 period to expect to liticate, to hear those Contentions, and

21 w e d on ' t know. We are going to need guidance from the

22 pa r t ies . What we would do would be to provide for the

23 filing of cross examination plans for an agreed-upon filing

I 24 grou p, 4, 5, and 6, just for example, after we know how long

25 we can reasonably be expected to hear the circulation,

,,

\ /

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345



4528

(~j 1 f eedwater reliability and LOCA analysic Contentions. It
v

2 seems to me a week is a beginning point to consider.

8 3 How do you feel about that, a week for the

4 litigation of the first three items, that is, UCS

5 Contentions 1 and 2, UCS Contentions 8, ECPN 1E, and

6 emergency feedwater reliability which go to some of the

7 Board's questions?

8 I don't seem to be generating much enthusiasm.

9 MS. WEIS3: I know approximately how much cross

10 ex am in ation I have, but I don't know who else is planning to

11 cross examine somebody

12 CHAIRMAN SMITH: '4 ell, would then, filing of cross

13 examination plans on the next three items be burdensome,

14 sa y, on November 11th? That strikes me as being maybe

15 earliewr than is needed, but if it is not burdensome --

16 MS. WEISS: It is early for me to tell that. I

17 mean , that is going to be tight, but whether it is going to

18 be possible, it is hard for me to tell a t this stage. It

19 depends on where we are.

20 C H A I3 '' A N SMITH: Why don't we do this? Why don't

|21 we set November 11 as the date for the filing of cross

22 examination plans for Items 4, 5, and 6 in the Licensee's

23 proposed sequence, which is safety system bypass and

24 over ride, safety classifications, and valves and valve

25 testing.

['h
L)
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1 Now, I think that is earlier than is needed, but
)

2 as we progress, if that becomes obvious, if we want to push

3 it back farther, let's do it. As a matter of fact, right

4 now, if that is obviously -- you see, we only have three

5 full days lef t in this week, so why even shoot for that

6 day? Let's just make .?ovember 12 as the date for filing of

7 cross examina tion pla ns on I tems 4, 5, and 6 as a tentative

8 date. If as we progress we see that we are not going to be

9 ready, that we are not going to need them at that time, we

10 will keep pushing it back, but now parties can make plans to

11 shoot for that.

12 Is that satisfactory?
,

13 So November 12 will be the date for filing of

14 cross examina tion plans for agenda items 4, 5, and 6.

15 MR. TOURTELLCTTE: There is one other item, and I

16 don ' t know wh ether this is the time to discuss it or not,

17 but just briefly, Ms. Weiss asked me right prior to the

18 hea ring whether I would be cbjecting to cross examination of

19 witnesses by Mr. Pollard, and I don't know whether that is a

20 subj ect we are going to take up now or wait until the time

21 f or cross examination cor.es up, but it would have some

22 general applicabilit y .

23 So perhaps we migh t want to discuss that now.

/'

( 24 CHAIRMAN SMITH: I take it that you do, otherwise

25 there would be no reason for discussion, you do have some
,

1

/~N |
> ;
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('1 1 objections.
V

2 Let's discuss it now.

r^3 3 MS. WEISS: I had planned to bring that up before
| |
'' 4 we got into the cross examination. If you want to discuss

S it now, it is fine with me. Maybe I should start off.

6 What we would like to do, ideally, is to have me

7 do as much of the questioning as I can and when I get in

8 over my head on a technical issue, to have Mr. Pollard take

9 over. That may sound unwieldy to the Board, but we have

10 u s e d that in depositions that we took with some success, and

11 1t is clear that it is a much quicker way to deal with the

121ssues than to have me stop a line of questioning, confer,

13 and then get back.

14 Now, recognizing the obliga tions of an a ttorney to

15 control the cross examination, as you know, it has been

16 planned to the extent that we can plan it. I would of

17 course undertsko to provide that control. But I suggested

18 it would be to the benefit of the clarity of the record and

19 also to the expalition of th e proceedings if we could

20 proceed in that manner.

21 CHAIE' TAN SMITH: ir. Tourtellotte?.

22 MR. IOURIELLOTTE: Well, I guess the problem I

23 have is not so much allowing Mr. Pollard to ask questions.
, '

( 24 The problem I have is what that might comport and the effect

25 1t might have at some future date upon Mr. Follard's

(~)v
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rs 1 participation in some other proceeding, and specifically
G

2 what I am referring to it this: if, indeed -- well, we will

em 3 use, for instance, ECCS. Suppose Mr. Pollard does not
! ,

'
'' 4 really have any expertise en ECCS, yet w ;11ow him to

5 participate as a " expert" examiner on ECCS questions, then

6 at some later date, at some future hearing what I worry

7 about is that he might refer back to this hearing when he

8 was recognized as an expert examiner.

9 Now, I don ' t really have any problem wi th him

10 asking ECCS questions if the Board doesn't, because it is

11 really for the 9 card's guidance and assistance, and if he

12 d o e s n ' t ask the questions, I know as a practical matter he

131s going to feed the questions to Ms. k'e is s , and it is just

14 goin g to take us longer.

15 Put if there were some way I could get an

16 assurance that this is not going to be used as a bootstrap

17 t o gain expertise which in fact is not there, then I would

18 n o t have an objection. If, on the other hand, I cannot get

19 t h a t assurance, then I would have to stick with the rule.

20 f. S . WEISS: If that is really what you are after,

21 I can cive you my persona _ assurance that that is not our

22 intention, nor would we intend to use his questioning as a

23 basis for arguing that he is an expert as an independent
,m
! ) 24 basis in any further proceeding where we wished to use him
v

25 as an expert and presumably have to q ua lif y him the way any

(>
,

_
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1 other witness would have to qualify.

2 I have about two or three other answers to that,

3 all of whica are humorous, but I can't conceive of getting

4 into another case that involves ECCS modeling. That is my

5 personal assurance, and I don't know if that is good enough

6 f or you, but it is true.

7 CHAIRFAN SMITH: I think you have correctly

8 observed that Section 2.733 does refer to the expertise of

9 th e person permitted to cross examine, but the expertise

10 ref erred to is only that sufficient for the cross examinatic

11 pu rposes. That, together with Ms. Weiss' assurances, seem-

12 to me should be satisfactory.

13 MR. TOURTELLOTTE: That's fine with me, and we do

14 ha ve it on the record, and presumably in the future if any

15 ref erence were made back to the record, that would be clear

161n the record. I assume that applies to this and every

17 other proceeding, and in that circumstance, I would have no

18 o b jection .

19 MS. WEI53 Okay. Let me just qualify that. I am

20not stipulating that he is not an expert. I am just saying

21 I wo n ' t use the fact that he has questioned in this case for

22 a ba sis for arguing any other case.

23 CHAIEMAN SMITHS ''oreover, assumin g a void of

24 expertise on any particular cubject, Mr. Pollard might be

25 eligible to cross axamination solely as a representative of

,.

s_
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I~') 1the Intervenor.
q ,i

2 MS. WEISS: And I think he would. I think that if

3 you want to conduct a voir dire, you can see that his

4 experience as a project manager would qualify him to do this

5 cross.

6 CHAIRMAN SMITH: In any event, as Mr. Tourtellotte

7 observed, in the interest of developing a complete record,

8and without any presunptions as to his expertise, the Board

9 would have no objections.

10 Mr. Baxter?

11 MR. BAXTERs Mr. Chairman, we have no objection to

12 M r . Pollard's qualifying as an expert interrogator under the.

13 rule s of practice. I do have an objection to Ms. '4eiss' way

14 o f dividing up the interrogation. I believe that given his

15 qualifica tion as an interroaator, that the general rules

16 that apply to a ttorneys cond ucting crocs examination ought

17 to hold, and that is in 'iy experience, it is appropriate, |

|

|18 pe rh aps, for two attorneys to divide up the crons

|

19 examination of a given witness or a given panel of witnesses

20 in the case of large testimony, but they do that by

21 announcing at the outset that one of them is going to take

22 this discrete aspect of the direct testimony and another is

23 goin g to take another discrete aspect of the testimony, and
7s
(, , 24 I would have no objection to that Kind of division betweenI

25 Ms. Weiss and '. Jollard, but not bouncing back an forth,

,.

\/
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(} 1 essentially double-teaming a witness on the same page or on

2 the same aspect of the cross examination.

(~T 3 CHAIRMAN SMITH: that is what I wanted to get

4 into , the traditional abhorrence of splitting cross

5 examination is to avoid that very double-teaming effect, but

6I didn't understand Ms. Weiss to have that in mind.

7 You don't expect to bounce back and forth, do

8 you? I would think that your cross examination should be

9 divided into very large segments.

10 MS. WEISS: What I anticipate is that we may get

11 to some points where we have not been able to anticipate

12 answers in preparing our cross examination, and the answers

13 may be beyond my ability to deal with. When we did the

G(> 14 deposition, we had Mr. Pollard step in at that point and

15 continue. We would not, of course, both ask the same

16 questions, nor would we browbeat the witnesses or badger the

17 witnesses.

18 I think that the Board will, if you allow us to at-

19 1 east get under way, you will see that it is not really a

20 question of double-teaming. It is just he will ask in areas

21 1n which I am not competent to ask questions, and I won't

i 22 endeavor to cover those areas again.

23 CHAIRMAN SMITH: I think the ruling should

) 24 probably be made in the context of the situation. It it

25 very dif ficult to predict how it is oing to come out. We

O-
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|

(; 1will, of course, be sensitive to your concern, Mr. Baxter,

2 but I don't think it is necessary to require Ms. Weiss to

3 lay out so precisely in adva nce just where the segments will

4 f all .

5 But you, of course, are invited and ancouraged to

6 bring to our attention if you think the division of cross

7 examination is prejudicial.

O MR. THEODORE ADLEP: Mr. Chairman, I might add

9 that we had similar ideas with respect to Mr. Dornsife. I

10 J.o n ' t think that we would fall into the areas of concern

11 expressed by Mr. Tourtellotte, and we will try to ha

12 sensitive to the problems that Mr. Baxter raised.

13 MR. TOURIELLOTTE: There are two other tatters.

I )

- 14 th a t are sort of preliminary, and they are actually

15 responses to Board inquiries that were made last week of the

16 S t a f f . The first has to do with a question asked by Dr.

17 Jordan relative to an ANS paper which has been produced. We

18 ha ve some copies, and those copies are on their way up from

19 Washington right now, and we will make them available to the

20 Board ar.d to the parties. However, I would also inform the

21 Board tha t we intend to address this paper in our submittal

22 cn Class 9s that will be due November 30. So we will

23 discuss that paper in that submittal as well.
,n
( 24 DR . JORDAN: Which subnittal is that? I didnt

25 hear.

,-
( )
a

.
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1 MR. TOURTELLOTTE: The submittal on Class 9s.('/sx._

2 DR. JORDAN Right.

r^1 3 MR. TOURIELLOTTE: And the authors, which Dr.
(
''' - 4 Jordan , I think I indicated to Dr. Jordan off the record

5 earlier, that the authors of that paper are all fellows of

6 the ACBS, and they are not members of the staff, so that we

7 cannot ourselves make them a vailable for the proceeding.

8 The staff does not have control over the ACES or their

9 f ellows , and they are an independent bcdy.

10 But I bring that to your attention for whatever it

11 is worth.

12 MS. WEISS: Can I have the title of the paper?

13 DR. JORDAN How is that?

14 MS. WEISS: May I have the title of the paper? I

15 wasn ' t here when you brought it up.

16 MR. TOURIELLOTTE: It is in last Thursday's

17 transcrip t.

18 MS. WEISS: Well, that just a rrived .

19 DR. JORDAN: I don't have it with me. It is in

20 th e transcript.

21 CH AIR M AN SMITH: You might. tell her what the

22 subject matter is.

"3 DR. JORDAN: Yes. The subject matter had to do

24 Wjth the reliability of I believe it was energency feedwater

25 systems .

,r\

'_)
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r~y 1 MR. TOURTELLOTTE: The title is " Analysis of
\ -)

2 Feedwater Transient Sequences in E r.W Nuclear Steam Supply

3 Systems," da ted February 7, 1980. That report was73
- 4 transmitted by the NRC ACBS in a February 20, 1980 letter to

3the Honorable Morris K. Udall in response to an inquiry made

6 by --

7 MS. WEISSs And it is a document prepared by the

8 ACRS staff?

9 MR. TOURTELLOTTE: There are three ACES fellows.

10 The second item I wanted to mention, there was a

11 question posed to the staff at the close of business last

12 Frid ay as to when the staff would address the Board

13 questions on Class 9, and while it was not specifically

14 mentioned in Mr. Novak's affidavit, we intended that it

15 would be addressed on November 30 with the other Class 9

16 ma te rial .

17 S3 we will address it then.

18 That is all of the preliminary matters I had.

19 CH A IR." A N SMITHS Do you have something?

23 MS. WEISSs I have several, Mr. Chairman.

21 First, with respect to cross examination plans, it

22 was brought to my attention that at a hearing session which

23 we did n o t attend, there was some mention of distribution of

I() 24 cross examina tion plans f rom the Board to the parties after

25 th e cross examination is completed.
1

T'%
|
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(~) 1 Is that the Board's intention?
v

2 CHAIRMAN SMITH: This was very early in our

3 discussion of cross examination plans. It was the

4 pe rhearing confarance of May 13, and this was never

5 translated into a specific board order, but we were

6 concerned with the possibility of cross examination plans

7 being a form of ex parte communication to the Board if they

8 vere not in fact followed through.

9 Also, we were aware that the party adverse to the

10 cross examiner may raise questions of whethe r the

11 examination was in fact within the cross examination. So we

12 have always considered that the plans would remain

13 conf iden tial only through the cross examination.

14 Now, I am sorry that that was not clear. '4e h a v e

15 never worked out how this is accom plished . I don't think

16 t h a t we should put the cross examination pla. in the

17 of ficial record, but they should be available, I believe, to

18 pa rties req u esting it, to determine whether there has been a

19 comm unica tion to the Board which is on the nature of ex

20 p a r t e and should be addre. sed. That is the main reason for

21 1t; two reasons. One is it is a form of ex parte, and two,

22 it nay come up during the course of cross examination at

23 some time to determine that the cross examination is covered
(~S() 24 by the plan.

_

25 In fact, I think that implicitly in one of our

(-')
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,

1 orders on cross examination we did say that the p32ns would |

l 2 be held confidential until af ter the examination, which

1 3 suggests tha t af ter the examina tion they would not be.

A~
4 I can see that our memorandum and order on the

5 subject leaves room for doubt. We said in the memorandum

6and order of May 22, which discussed the prehearing

7 conf erence of May 13, we sta ted, the parties themselves

8 unanimously elected to keep their cross examination plans

9 confidential from their adversaries. Therefore, it is

10 appa rent that there is little need to state cross
<

11 examination objectives in a trial memorandum. Whatever

12 benefit there may be from forewarning adversaries of cross

13 examination objectives is believed by the parties to be

14 outwe' ghed by the benefit of keeping cross examination plansi
,

15 confid en tial . We do not see this s unreasonable, although

16 the Board will have the benefit of advance notice of cross

17 examination plans.
4

18 So the only reference we made in our order was an

19 unqualified confidentiality. Of course, if all parties

20 should agree that that is the case, we don't have any

21 problem .

22 Is it a problem?

23 It appears the Board did not give sufficient

() 24 guidance along this line.
.,

25 MR. IROWBRIDGEs My problem is I don't understand

ALDERSON REPORTING COMPANY,INC,
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(]j 1the problem of disclosure after the event.

2 CHAIRaAN SMITH: Disclosure?

I f" 3 MR. TROWBRIDGE:. I don't see what the problem is

(>

4 in disclosing the confidential cross examination plans after

|

5 the cross examination has taken place.

6 I am wrestling with a nonproblem a t the moment.

7 CHAIRMAN SMITHa Except that we apparently led Ms.

8 Weiss to believe that whatever she is telling the Board in

9 cross exi.mination plans would not be revealed to the parties

10 af t? ryard es ar.d she has good reason to believe that from the

111anguage I just read. But the Board, in our discussion of

12 it , I am sure that at one time we -- okay, in the actual

13 o r d e r -- Ms. Moran, the Board clerk, just brought this to

14 our attention -- in our memorandum of August 15, 1980,

15 setting forth the order of hearing and the requirements, we

16 stated the cross examina tion plans will not be revealed by

17 the Board to other persons except Board panel employees,

18 except to Board panel employees under direct Board

19 su pe rvision until after the cross examination.

'

20 This was the final order.

21 Ms. Weiss, I might say this, that well, do you--

22 have a particular problem? Would you like to audit your --

23 MS. WEISSs I will tell you what concerns us, and
,

( 24 that is citations to the cross examination plan in findings'

!

25 of f act, to draw inferences tha t some thing wasn't proved
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- 1 which a party intended to prove and tnat kind of thing.

2 That 's what concerns me.

3 CHAIRMAN SNITH: Absolutely not. I don't think we

4 have a problem. My concept of how this should te handled

5 would be after thu cross examination, that the cross

6 Jamination plans will be available to the parties adverse,

7 or to the other parties for incpection ,.ly, and orly if

8 there is a 3 articular need to get the cross examination plan

9 on the record.

10 It is just an opportunity to know what each party

11 has told the Board.

12 MS. '4 EI S S : I can see that. I can see your

13 concern with the ex parte issue, and that had not really

9 14 occu rred to me before.

15 CHAIRMAN SMITH: There would have to be a special

16 showing that I cannot envision that the cross examination

17 plan deserved to be on the record.

18 Does that take care of your problem?

19 IME '4IINESS: Yes.
|

|

20 CHAIRMAN SMITHa So then our procedure will be |

|

21 parties may, upon request, examine cross examination plans |

22 af ter the cross examination.

23 MR. TOURIELLOTTE: Mr. Chairman?
,

i | 24 CHAIRMAN SMITH: 'r. Tourtellotte?.

\J

25 MR. TOURTELLOTTE: Just to sort of fill out that

,-

\._J
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/~N 1 discussion, as I recall the May the 13th discussion that we
R.;

2 had, we went through a full cycle. Initially we were going

3 to require or talk about requiring the full exchange of

4 Cross examination plans, and it was finally agreed upon by

5 all the parties at the close that it would be better if we

6 did it on the basis of confidentiality, and they would be

7 made available to all parties after the cros.s examination.

8 So it was not just something that the Board plucked out of

9 the air in its order. It was pretty well agreed upon by the

10 parties .

11 CHAIRMAN SMITH: That's right. There was a great

12 deal of discussion that occupied a lot of time.

13 MS. WEISS: I have a few other preliminar; points.

14 The next one is on Amendment 22 to the restart

15 report. It is dated October 17 and we did not receive it

16 un til Octobe r 30. I don't know if the Peard has received it

17 or n ot . It amends sections which are directly dealt with in

18 some UCE contentions. *y intent ir Mealing with that is to.

19 do it by way of rebuttal when Mr. Pollard takes the stand.

20 I don't know whether this has come up yet before the Board,

21 but the parties had discussed and I think agreed to doing

22 oral rebuttal to written testimony if required. In other

23 w o rd s , when Mr. Pollard gets on the stand , h e would do oral
,,

( ) 24 rebuttal to things contained i the other written filings,
o

25 and we would intend to deal with these amendments in that

/m

_
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'^') 1way, in other words, to ask any ways in which his testimony

2 migh t be changed by the changes in the restart report.

(" 3 So I don ' t believe at this point it is nececsary(;}
4 to ask the Board for relief in the form of an extension. I

5 think we are going to be able to deal with it although it is

6 tigh t. It is a fat amendment.

7 But I would like to ask two things of the Board at

8 this time, and one is to inquire of the Licensee if there

9 are any more amendments in the works, and when it is

10 expected that those will be received; and second, for the

11 Board to ast the Licensee -- I have not asked them this

12 directly, so I don ' t. know whether they have an objection --

13 to send in a sheet page by page showing which amendments are

14 t h e most current, by page, because when we tried to put

15 these amendments together, and the instructions are

16 in ad equa te, and it is not in all cases clear wha t is the

17 most current page. Pages don't always exactly correspond,

18 1n some cases the line is not provided to indicate a

19 0n a n ge . It is extraordinarily confusing.

20 Fo I would ask the Board to ask the Licensee those

21 t w o requests with respect to the amendment to the restart

22 repo rt .

23 CHAIRMAN SMITH: Who cares to respond?

o
4

( 24 Mr. Baxter? i
~s

1
1

25 MR. BAXTER: It is my understanding that there
'

/^')
\ 1
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( 't 1will be occasion for additional amendment of the restart

2 report in the coming months.

8 3 I am also advised that for the next amendment of

4 the restart report, Licensee is in the process of preparing

5a list of affected pages which will alleviate and give you

6 all of the information as to what each page's most recent

7 amendments should be. So on a page by page basis you can

8 tell whether you have got the right version.

9 MS. WEISS: Can I ask -- I'm sorry -- can I ask

10 when you expect to have that ready because we expect Mr.

11 Pollard to be on the stand on come of these issues pretty

12 socn , and to be useful I need to have that before.

13 (Pause)

14 MR. BiiXT ER I'm sorry to take the Board's time

15 b a t we were not prepared for the question.

16 It will be some weeks down the road, and I cannot

17 speak to what the subject matter will be right now, or

18 whether it will cover any areas we have addressed in the

19 testiony .

20 I would note the references that are included to

21 the resta rt report for this initial panel that we are

22 putting on, starting today, hopefully, to a very limited and

23 small section. I believe it is only about 5 pages in
|('\

| ! 24 1ength, and that f or the nax t panel, which is predominan tly |

25 going to be covering the B&W small break LOCA analyses, we

,

. . , _ _
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1

r"'s 1have provided all of those exhibits. It is not really i
N_j |

2 relling upon the restart raport to any great extent. We

3 provided those on September 15. So I don't see an immediate

4 problem for this first two sets of witnesses.

5 MS. WEISS: Let me clarify, Tom. I am not sure

6 you understood what I was asking for. What we need -- a n d

71t is for the purpose of preparing ..r. Pollard's testimony*

8 -- is a list of the a ff ected pages.

9 MR. BAXTEPs I meant to indicate earlier that the

10 next an=ndment will have such a list.

11 CHAIRMAN SMITH: Your problem is Amendment 22.

12 MS. WEISS: Amendment 22.

13 CHAIF. NAN SMITH: Which you don't -- however, I

0 14 obse rved before the hearing began that your staff assistant

15 seemed to be updating the restart report with that, and I

16 wond e ; if that might be the solution, if the copy which is

17 present in the hearing room cannot be examined by Ms. Weiss

18 to s ee , or if aaybe your assistant can assist the Union of

19 Concerned F;ientists.

20 MR. BAXIEE: Yes. We have several sets in the

21 hearing area which we believe to be up to date and

22 accu ra te. I don't know where Ms. Weiss's copy is and

23 whether it lends itself.
,,

| 24 CHAIBMAN SMITH: Well, she could at least by
v,

25 comparison examine the one in the hearing room, for example.

,
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{ 1 MR. BAXTER: Cer ta inly .

2 DR. JOBDAN: And is it true that the one copy that

9 3 was addsd today was Amendment 22?

4 MR. EAXTFR: Yes, sir.

5 MR. POLLAPD: Would it be permissible for me to

6try to explain the problem I have with the amendment?

7 Let me just give you a specific example because I

8 have questian whether your copy, you have any basis for

9 knowing that it is correct. I am sure I am capable of

10 inst allin g the pages that I receive. What I do not know is

11 whether I received all the pages.

12 For example, the instructions for section 2 of the

13 restart report, which covers many of our Contentions, listed

14 th e new pages to be inserted. But, in the package that

15 came , there were a number of new figures which were not

1611st ed on the instruction page at all. Therefore, I have no

17 id e a how many new figures there snould have been. So I

18 ca n ' t see any point to looking at yours. I presume all of

19 the amendment packages were identical

20 DR. JURDANs This is again Amendment 22 you are

21 spea king to.

22 5R. POLLARD: Ihis problem has been persistent all

23 along .

[m) 24 DR. JORDANS I have not seen Amendment 22, so I
.-

25 can' t address that, but I agree that I have had considerable

/m
i

-
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r3 1 problem all the way along.
V

2 CHAIRMAN SMITH: Isn't this a mechanical problem

3 that can'be worked out during one of the recesses?

4 MR. BAXTER: That is my reaction, Mr. Chairman.

5 If there is a problem, we are always receptive to attempting

6to accommodate the rehedule of the hearing, and I would

7 think in this instance, if we have access to UCS's copy, we<

8 can verif y its accuracy against our own.
q

9 MS. WEISSs Well, that sounds fine, and we will

10 try to make arranaements for that after the hearing today.
;

11 I should introduce before I go much further Mr.

12 Thomas Ayres, on my left, your right, from the Union of

13 Concerned Scientists in Camb ridge, who will be assisting
O
(_/ 14 u s . He is not an a ttorney and he won't be doing any of the

15 questioning, but he will generally be assisting me.

16 DR. LITTLE: Can you spell his name?

17 MS. WEISSs A-y-r-e-s.

18 Just a couple of other matters.

'' e wanted to inquire of the Board if there has19 *

20 been any progress on the Basdekas matter, whether there are

21 a n y plans for Mr. Basdekas to appear here. That is

22 prim arily wh a t we are interested in.

23 CHAIRMAN SMITH: There has been no Board

() 24 prog ress. The only progress there may be is the individual'

25 Board members may have begun to consider the problem. I

I

O
'

,
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x 1 know Dr. Jordan has demonstrated a lot of interest in it,
! I

v

2 but the Board has not had an opportunity to arrive at a

3 Board position on it.

4 MS. WEISS: It is our wish --

5 CHAIRMAN SMITH: k' ell, Dr. Jordan --

6 MS. WEISS: Okay.

7 DR. JCRDAN: I think we would like to know what

8 the staf f's int antions are first. It seems a matter of

9 concern. We just can't plow it under, but I would therefore

10 ask the staff.

11 CHAIBMAN SMITH: The parties received, as a matter

12 of h ouse keepino , the memorandum to the file I made on that

13 problem.

14 MR. CUTCHIN: Yes, Mr. Chairman.

15 Would you like the staff to respond now, sir?

16 As you know, Mr. Basdekas' statement of concern

17 that was contained in a memorandum to Mr. To urtellotte was

18 made available to the Board and to the parties at an early

19 session of the hearing.

20 MR. IRDWBRIDGE: We cannot hear very well, Mr.

21 Chairman.

22 MR. CUTCHIN: I will repeat.

23 "r. Basdekas' concerns, as expressed in a

; |
24 memorandum from Mr. Basdekas to Mr. Iourtellotte, and its'

25 a tta chments, were made available to the Eoard, the parties

r~x
( '

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554-2345



_ _ _ _ _ _ _ .

4549

( '} 1 and participants the l'i r s t or second day of the hearing

2 session. As of last Friday, I mailed out again to the Board

3 and to the pa rties a package of documents, many of which

4 were ref erred to in the various attachments to Mr. Basdekas'

5 original document package. Some of those documents were

6 supplied by the staff. Most were supplied by Mr. Basdekas.

7 It is the staff's present intent to do nothing

8 other than make this inf orma tion available to th e Board,

9 much as it would have been made by anyone making a limited

10 appea rance statement. If the Board decides that the matter

11 contained in these documents or if they have further

12 ques tion s tnat they want to raise on the matter, of cource

13 w e w ill b e responsive. But we plan to make no fullfledged

14 presenta tion nor to offer dr. Basdekas as a witness at this

15 pr.in t in time.

16 M3. WEIS3: Mr. Chairman, we would obviously like

17 to have Mr. Basdekis on the stand and to ghet his evidence

18 in and these attachments on the record.

19 If Dr. J3rdan looked at the letter and the |

20attachmonts, he understands that some of the issuer that Mr.

|21 Basdekas differs with the main body of the staff on are

22 cent ral to ' CS Conten tions and in some places he agrees withJ

23 UCS. I interpret his statements as implying agreement with

gS
! ! 24 UCS. We think it is important to have that on the record.
v

25 I brought it up at this stage because if the Board

()
t

._/
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,

1 wishes to' call him as their own witness, that would be fine

2 with us. In fact, it would probably be our preference. We

3 wouldn 't have to worry a bout the legal formalities of a-

4 subpoena. But if the Board does not, it would be our

5 intention to request a subpoena for Mr. Ba sd ek as .

6 CHAIRMAN SMIIH: You would like to have him

7 present under circumstances under which you could cross

8 examine him.
,

9 MS. WEISS: Yes.

10 (Pause)

11 CHAIRMAN SMITH: All right. The Board, as far as

12 gett ing Mr. Basdekas' general concerns into the record, the

13 Board will do that. The exact means will be determined

14 later. We will certainly take into consideration your

15 request. In the meantime, however, is there any question

16 amon g the parties as to your right, Ms. ~4 e is s , to approach

i 17 M r . Basdekas directly and talk to him about his concerns?

18 Is there a ny objection to them doing tha t?
,

19 MR. CUTCMIN: Staff has no objections, Mr.

20 Chairman.

21 As I indicated, we have no plans to put Mr.

22 Basdekas on as a sta f f witness. I think, of course, there

23 a r e considerations as to in what context Mr. Basdekas'

() 24 concerns are within the scope of the proceeding. Even he, I

25 believe, would readily admit, and does, that his concerns

()
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f~x 1 are much more general, but that he can tie them to certain
|

21ssues within this proceeding, and that mignt be something

3 the Board wishes to consider.

4 C" AIRMAN SMITH: That is one of the things -- that

Sis why the Board cannot arrive quickly at a decision on Mr.

6 Basdekas' concerns, because of that very problem.

7 Do you have any desire to interview him?

8 MS. WEISS: Yes, we do , and I appreciate the

9 Board's having asked that question. We do. We would like

10 t o interview him.

11 CHAIRMAN SMITH: 'a'e l l , then, perhaps it might be

12 an appropriate approach, then, if you interview Mr. Basdekas

13 and then perhaps you migh t have some specific requests to
A
I
( ,, 14 ma k e of the Board that might ,ive us some guidance as to how

15 we a pproach it.

16 MS. WEISS: I was going to suggest that that might

17 b e the way to do it, to tell tne Board specifically what

18 area s we thought should be inquired into on Mr. Basdekas and

19 nr. Basdekas' position to show the relevance and the scope.

20 CHAIRMAN SMITH: And I expect ther e would be no

21 difficulty on Mr. Basdekas' part since he has indicated

22 seve ral times that he wishes to express himself. But if

23 there is, and if we can be helpful, you can come back.

1 24 MS. WEISS: Thank you, Mr. Chairman.

25 My last point, or my next to last point, my next

(~h,,
_
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1 to last point is to give you these cross examination plans.1

2 CHAIRMAN SMITH: We are going to try to nake an

3 aisleway in this hearing room someday. In the meantime --

4 (Pause)

5 MS. WEISS: And my last matter, it has been

6 reported in Nucleonics Week -- I'm sorry, Inside NRC, that

7 the NRC Commissioners have approved the changes reflected in

8 tne September S letter, of which we had quite a bit of

gdiscussion last time I was up here.

10 We have outstanding interrogatories on that.

11 Sta f f 's position I understood to be a s soon as it wa s

12 finalized , they would answer those interrogatories.

13 At this point I would like to ask the Board to set

14 a da te f or th eir response, as quickly as possible.

15 CHAIRMAN SMITH: Have you approached Mr.

16 Tour tellott e on this?

17 MS. KEISS: I just saw it.

18 CHAIRMAN SMITH: Well, generally, just for this

19 particular ma tter and all related similar situations,

20 wouldn ' t it be a better approach if you go directly to him,

21 s a y , you know, what gives, and now is the time to produce,

22 and you don't have to get an order. But nevertheless, you

23 have not done it this time.
,

[J) 24 Mr. Tourtellotte?

26 Mr. Cutchin?

(Dq)
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1 MR.'CUTCHIN: We have not been approached yet, Mr.

2 Chairman. Maybe I could shed a little light.-

3 In our last filing of responses to Board

4 questions, there was a Board question, too, that was

j 5 responded to by Mr. Ross. I believe it is made clear in

6 that response that the approval of, and I think modification
:

7 to some extent of some of the dates and so forth that were

81n that September 5 letter are now to be published as

9 NUREG-0737. It has gone toi the printers, as I understand

10 i t . It had not yet been published as of yesterday. We plan

!

11 to distribute copies of that to the Board and the parties as
j

1;soon as it is off the presses, and I have not yet taken up

i
13 th e subject of getting specific responses to those

14 interrogatories yet.

15 DR. JORDAN: What is NUREG -- what was it? |

16 MR. CUTCHIN: NUPEG-0737.

17 DR. JORDAN: Yes. What is the title, do you know?

18 MR. CUTCPIN: I dont have a title name. Maybe
,

19 Mr., Ross does.

20 (Pause)

21 MR. CUTCHIN: We do not have the title here, sir,

22 but it will consist primarily of what was in that September

23 5 letter ft3m Mr. Eisenhut as modified and approved by the

(v~) 24 Commission at a recent Commission meeting, is my

25 u ndersta ndin g .

O
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1 CHAIRMAN SMITH: So you can represent, then, to
{}

2 Ms. Weiss, that.those dates were the dates, the surviving

3 dates and recommendations of Mr. Eisenhut.~

'~#
4 MR. CUTCHIN: It is my understanding that there

5 were modifications to the dates that were in Mr. Eisenhut's
1

61etter. The final dates, as modified, will appear in this

7 NUREG-073 7.

8 MS. WEISS: We haven't asked anything about the

9 dates.

10 CHAIRMAN SMITH: Okay, I introduced that, didn't I?

11 Okay, now, this has been some time since we

12 discussed these iterrogatories, and the problem was I lapsed

13 f or a moment into thinking that the final acceptance would
,

14 be what you needed, but you needed specific information.,

15 MS. '4 EI S S : Right. We have asked it is a very--

16 short set of interrogatories which ask for a rela tively

17 small number of documents which I think should be

18 prod ucible, you know, essentially overnight.

19 CHAIRMAN SMITHS Mr. Iourtellotte at that time

20 took the position that they are not objecting to the subject
<

21 matter of the interrogatories, but they didn't believe they

22 had to produce it until the recommendations or the final

23 position of the Commission.
'

( 24 So now it is a question not of the subject matter

25 of the interrocatorias, but of when they comply.

,

4
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,7 1 MR. CUTCHIN: As we said in that letter, Mr.
,

V
2 Chai rman, it is my understanding that these were approved

7 3 Friday at the time of the filing of the testimony. We will
,

! )

4 respond to those interrogatories just as soon as we can, and-

5 some of the people may well be involved in a few days of

6 this hearing. So it will just be a matter of how fast we

7 can crank out the responses.

8 CHAIh"AN SMITH: You cannot ask for anything

9 better than t ha t. It is not within our power to grant any

10 relief greater than that promised.

11 M3. WEI53 I am just concerned that we may be

12 h a vi ng to approach this Board to ask to postpone testimony,

13 a n d I don't want to be put in that position.

14 CHAIRMAN SMITH: Well, Mr. Cutchin has said as

15 f act as they can.

16 MS. WEISS: May I inquire if that means

17 a pproxima tely a week?

18 MR. CUTCHIN: I don't have the date in hand, Mr.

19 Chairman.

20 CHAIEMAN SMITH: Perhaps during one of the

21 rece sses you can give Ms. Weiss a better answer.

22 MR. CUTCHIN: I will attempt to get that

23 information this .a f te rnoon.
1

I") 24 DR. JCBDAN: A quick question to Ms. Weiss.
'J |~..

25 This is a cross examination plan on UCS |

|
v

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 554 2345



4556

7 1 Contention, but it doesn't say which.
,

L)
2 CHAIRMAN SMITH: Yes, you didn't complete it.

3 MS. WEISS: I assume it is 9.

4 DR. JORDAN: 8?

5 MS. WEISS: I assume it is 8, but let me just see

6what I just gave you.

7 CHAIRMAN SMITH That looks like that is 8.

8 MS. WEISS: Pardon?

9 CHAIRMAN SMIIH It seems to be 8.

10 DR. JORDANS We can identify it.

11 CHAIRMAN SMITH: It is 8.

12 MS. WEISS: I thought so. That is the tstimony

13 that we just received on the 26th.

14 That's all I have in a preliminary way.

15 CHAIEXAN SMITHS Anything f urtlier preliminarily?

16 We had scheduled for this afternoon a discussion

17 of the position of the Intervenors, Union of Concerned

18 Scientists, Mr. Sholly, and as a matter of fact, ANGRY also

19 has a hydrogen control Contantion. Where we were is that

20 Union of Concerned Scientists and Mr. Sholly advised the

21 Board that they did not intend to pursae their hydrogen

22 cont rol Contentions because you believe that the Commission

23 was wrong , the majority of the Commission was wrong, and

[ ') 24 that you would pursue your remedies on appeal. We assured
ry

25 the Intervenors that the Board would be receptive to

g
'\,_,/
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Iarguments, enabling them to present the broadest possible

j 2 casa consistent with our rulings on the scope of the
,

3 hearings, tne scope of the notice, and order, and consistent

4 with the scope of the Commission 's CLI 16 and the views
:

i 5 submitted by the Commissioners, and we are scheduled today
i

6 to hear f rom the parties as to what their pleasure may be.
:
!

; 7 Is there anybody that wants to lead off?

| 8 I think tha t the burden is on you, Ms. Weiss. I |
;

j 9 would suggest you tell us if you want in opportunity to

10 present evidence on the issue, and how you feel restricted

111n your capability to present evidence.

12 MS. WEISS: Well, I have gone back and read all of
,

13 the orders seriatin on this issue once again, and it remains
'

14 my view -- a nd I won't speak for Mr. Sholly here because I

15 have not hsd a chance to consult him on this -- it remains

i 16 my view that there is no way consistent with the majority of

I 17 the Commission 's orders that we can present a case on this
~

'

18 Contention.
!

I 19 And let me just -- I think the clearest

20 illustration of that is Commission's original order itself

j 21 CLI 80.16. That is under date of May 16, 1980, and on page !
j

22 3.the Commission spells out very clearly what the burden is

!
23 on the Intervenor in order to litigate this Contention via

() 24 Part 100,-and they say that we would have to prove that
.

there are same other likely scenarios load.no to hydrocen25

control, and

4

!

!
! 1
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1 presumably that involves an argument about their

2 probability; number two, that we would have to prove the

3 likelihood of hydrogen combustion; number th ree, that we

4 would have to prove the inability of a containment to
.,

5 withstand combustion above desion pressures; and number

6four, we would have'to prove that there would be off-site
'
,

! 7 doses in excess of the Part 100 limits.

i 8 The Commission goes on to say that had it waived

9 the 50.44 hydrogen design basis, we would have had to have

'
to proved none of that, and they said under the remaining

11 portions of 50.44 and General Design Criteria 50 the

12 evaluation would assume a LOCA, assume combustion of

13 hydrogen , and assume the containment would fail in excess of
,

14 design pressure.

15 And I am quoting here from page 4: "The only

161ssues would be how much hydrogen would likely be generated,

17 and whether the pressures resulting from combustion of the

18 hydrogen would exceed containment design pressures. These

19 types of assumptions would incorporate the conservatisms in

20 the analysis that would not be incorporated into a Part 100

21 an al ysis . "

22 So I think' the Commission could not be clearer

23 about this new threshold burden tha they established in

() 24 order to litigate this Contention.|

; 25 As the Board is aware, we think that is wrong. On

(
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j 1 reconsideratian, two of the Commissioners came back with the

2 remarkable argument that 10 CFC 2.758(b), permitting waiver

3 of Commission rules if special circumstances exist, apply

4 only do not apply if the special circumstances go to a--

5 gene ric issue . That is, since the actions show the rule is

6 bankrupt as a general matter, it is tpplied to all plants,

7 the rule will not be waived. It wilt only be waived if it

81s shown to be uniquely bankrupt for one plant.

9 Let me just add two other parts of the mix. The
f

101a st plant to get an opera ting license was the Sequoia

11 plan t. Notwithstanding the existence of the rule, it was

12 required to commit to install a recombiner, to install

13 hydrogen control measures to cope with 25 percent fuel rod

14 reaction with water rather than 5 percent. In our view,

15 requiring us to postulate scenarios and argue about the
1

i 16 probability of scenarios is a sham, and we decline to lend

j 17 1t any legitimacy.

18 If we tried to postulate precisely the scenario

19that happened at Three Mile Island Unit 2 before tha t plant

:| 20 was licensed, everyone knows in this hearing room that we

21 would have been laughed out of the hearing room. The staff

22 and the Licensee would have claimed, no doubt successfully,

23 that it was an incredible sequence of events.4

'

(} 24 Now, as I understand, their position would be if

25 we wished to litigate the Contention under Part 100, that

4
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rs 1 all other scenarios are credible. In our view, it is a

I

2 waste of our time and the Board's time to argue about that.

3 We agree with the dissents. We think it is a peculiar place

4 to refuse to waive the regulation. We will stand on our

i 5 original Contention which has been interpreted to be a
t

6 challence to the regulations.

7 CHAIRMAN SMITHS M r. Sholly?

j 8 MR. SHOLLY I couldn't agree more. It seems to

9 me to be fruitless to try and prove something that would
!

10 take a Rasmusen report style budget to try and come up with.

11 CHAIRMAN SMITH: If you had succeeded in getting a

12 waiver of 5344, what would you have offered by way of

13 evidence?

I 14 MS. WEISSs We considered that. I suspect, number

15 one , that we would have moved for summary judgment. I think

16 that our position would have been very similar to what it is
;

17 on the Class 9 issue. That is, it is clear at this pointi

18 th at there need to be hydrogen control measures capable of
,

19 coping with somewhat more than 5 percent, and we would like

| 20 to w ait and see what the staff and the Licensee propose. I

21 think we would have been arguing about how much, what size

22 does a recombiner have to be or a purge system, and that

23 would involve us in some discussion about containment

24 integrity.(}
25 CHAIRMAN SMITH: You did not have in mind, then,

O
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1 an affirmative usse?0,,

2 MS. WEISS * I am not sure. I don't want to speak

3 too quickly because I haven't given it an enormous amount of

4 thought. We have been preoccupied with our dealing on the

5 cer tification question.

6 CHAIRMAN SMITH: Well, the question the Board has

7 put to you, you have explained what you believed you would

8 have to do under CLI 80.16 to litigate, bu; you have not
-

9 explained really what you have been prevented from doing.

10 MS. WEISS: Well, we have been prevented from

11 getting to the question of what is the size, wha t capability

12 do the hydrogen control measures have to have unless we

13 e s t a blish tnis threshold, and we are saying we ought to be

14 able to get to that without establishing a threshold, and

15 that is the burden which has been placed upon us which we

16 think is unreasonable.

17 CHAIRMAN SMITHS Could you be of help to the Board

18 on w h a t you believe was meant by Commissioners Hendrie and

19 Ahearne on page 3 of their separate views of the order of

20 September 15, and the only full paragraph there, which was

21 the part th a t I think is relevant? Well, the entire page is

22 important. First they say there is no limitation on Part

j 23 100 regarding the types of accidents, although they tie it

() 24 to credibility, and then they go to the practice of

25 post ulating for ECCS purposes an accident that entails '

O
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'
1 release of a substantial quantity of fission products, and

2 in the first full paragraph, they say while this past

3 practice in the Union of Concerned Scientists' case -- and
,

4

4 this isn 't an exact quote, it is a paraphrase -- the-

5 decision to deal with the relationship between Part 100 and

6 the ECCS criteria, this same relationship exists between

7 Part 100 and the hydrogen control criteria in 50.44.

8 Then they say if it is proper for the Commission

9 to postulate an accident ander Part 100, it entails a

: 10 " challenge" to the ECCS criteria of 50.46, it should also be

11 proper to postulate an accident under Part 100 that entails'

!
12 a " challenge" to the hydrogen generation criteria at 50.44'

13 Now, this was the separate views of two

14 Commissioners who were a part of the majority. So
l

15 presumably they are explaining somewhat what the majority

16 decision meant.

17 Can you reconcile those views, number one, with

18 the dissenting, differing views of Commissioners Bradford

19 and Gilinsky, and can you reconcile those views with the

20 original order? What do you believe they are saying that

; 21 you are prevented from doing, if anything, by those

22 observations ?

23 .9 5 . WEISS: I don'' think that that paragraph that

() 24 You have just discussed does anything more than explain-the

25 Commission's basis for saying that you can use Part 100

O
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1 dithout respect to the existence of other more specific,

( s

'~

2 regulations to argue that safety mea'ures that go beyond

3 what would otherwise be required by the regulations ought to

4 be in place on a particular plant. The Commission is just

5 saying, as I read it, that if you can come up with some

6 credible scanario or scena rios and prove that some safety

7 problem exists that safety problems haven't contemplated,

8 tha t is, if you can meet tha t threshold, then you ca n get

9 beyond the specifics of I guess any of the design

10 requirements.

11 Bat I don't think it is inconsistent with any --

12 well , first of all, the two Commissioners have some

13 questionable views of Part 100 and the distinction between

14 purposef ul and a r' id e nt a l releases. I don't know whether;

15 you are asking about that. I think that is one difference

16 between the majority and the dissent.

17 CH AIRF. AN EMITH: No. My point is I think that we

18 ca n use the separate views of the Commissioners Ahearne and

19 Hend rie as being, as far ar they go, we can go at least that

20 f a r . And they are saying that extremely conservative

21 post ulations were permitten in the ECCS and at Part 100, and

22 no less conserva tive portalations could be used as a

23 beginning point for hydrogen control.

; 24 I mean, aren't they saying that?
(~'JL

25 MS. '4 EI S S : I see them -- and maybe I don't read

g
V
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j 1 this accurately, but I see them as holding absolutely to

2 their proposition that you must meet that threshold. You
1

j 3 must show credible scenarios and the other steps in the

4 threshold , which the Commission was clear to say in its3

5 first order would not be required if they simply waived the

6 5 percen t ass.umption, and that is because what they have

7 done is shif ted the burden of proof, in effect. If all you

8 were lef t with was 50.44, wi thou t the 5 percent hydrogen

9 assumption, then you have got a regulation which says you

'

10 have to have effective means to control combustible gas, but

11 you don ' t have any assumption about what the amount of

12 combustible gas is. But you are not arguing about how do we

13 g e t to this stage where we have combustible gas. You don't

14 have to go through a showing that there are come scenarios

15 that result in the creation of combustible gas. You are
;

j 16 there already when you have that regulation. And that is a
,

17 difference, as I see it, between Part 50 and Part 100, when

18 by requiring us to ao by Part 100, they say no, you need to

19 establish that there are come scenaries that result in the
20 crea tion of combuscible gas. I think the Commission was

21 absolutely clear.
i

22 Now, let me just, in terms of -- I think this may

23 shed some light on it. There is some language in the
;

i

() 24 dissent, and this is precisely how I interpret the majority

25 opinion, and let me just ask you if you see that this is in

O
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1any way wrong.

2 DR. JORDAN: What are you going to do now?
.

3 MS. WEISS Reading from page 2 of the separate
/

4 views of Commissioners Gilinsky and Bradford on the

5 September 15th order. The first full paragraph on the top

6 of that page says, moreover, Chairaan Ahearne and

7 Commissioner Hendrie are in effect saying that evon after
,

8 experien.e has amply demonstrated the inadequacy of safety

g regalations covering the internal components of the reactor,

10 the burden is still on the challenger to lay out a specific

11 accident sequence to the Commission which leads to

12 containment failure and public ra(.iation exposures in excess

13 o f those permitted by Part 100.

14 It is an unreasonable curden. It amcunts to
,

15 sa yi ng that accidents we have not thought of ca n:s it happen.

16 CHAIRMAN SMITH: That is exactly my problem, Ms.

17 Weiss. I was not able, not has the Poard been able to

18 completely reconcile what Com.nissioners Bradford and

19 Gilinsky say that Commissioners Ahearne and Hendrie say with

20 wh a t they'actually said.

21 MS. WEISS. All I can say is it is the way I read

22 it, and I don 't know that I have any other brilliant

23 thoughts on it. I know no other way to read all the other

() 24 papers in this case in any kind of way tha t they can be

25 reconciled other than shifting the burden to the Intervenors.
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1 CHAIRMAN SMITH: All right, but you are now being
Os

2 giver. an opportunity to explain fully what your case would

3 have been and what you have been prevented from proving by

0 4 this. This is the time for you I believe to do it on the

5 record and make your appropriate motions.

i 6 MS. WEISF: Well, I'm sorry, Mr. Chairman. I may

7 have misunderstood what you wanted today. I did not

'

8 understand you to want essentially an offer of proof today.

] 9 CHAIRMAN SMITH: Well, I think we had indicated

10 that should be made sometime. It is up to you. It's up to

11 you. It is entirely up to you. If you want to walk away

12 f rom this Contention this afternoon and seek your own

13 remedies, there is nothing we can say about it. I just want

14 you to know that this Board is sitting here ready to hear

15 f rom you, to hear from reasonable cafers of proof and

16 reasonable arguments, arguments as to how far we may go, and
.

17 we are pointing out language to you that you can develop

18 perh aps. I don't know. But this is an oppo rtunity f or you,

19whatever you want to make of it.

20 MS. WEISS: I understood you to have given us the
;

21 opportunity to make an offer of proof, but I didn't realize

22 that you wanted it today. 1

I

23 CHAIRMAN SMITH: Well, it doesn't have to be

(} 24 toda y, - but I just want to give you this opportunity. -

25 MS. WEISS: We intend to do it. We intend to do

O
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7s 1 it. To say in sum, I don't expect it to be terribly
i )
\_/

2 de tailed , but to say what we thought -- how we had intended

3 to conduct our case had our Contention been admitted as

4 written, and I assume that is what the Board is asking for.

5 CHAIRMAN SMITH: Mr. Sholly?

6 MR. SHOLLY: I think that perhaps I came at this

71ssu e from a bit of a different perspective than UCS did. I

8 simply looked it the Unit 2 accident and the amount of

9 hydrogen that was generated there and said, well, look, it

101s obvious that 5 percent is a ridiculous assumption and

11 that there ought to be some means of dealing with hydrocen

12 gene ra ted in excess of that, and if thera is not a means of

13 doing it, then that raises a real serious question about

14 wh et her a plant should continue to operate at all.

15 I looked at what research I could into what was

16 available. The thing that seemed to jump out at me in

17 review of the litera ture was that beyond the 5 percent

18 hydrogen, in other words, beyond the capability of a

19 recombiner to deal wi th hydrogen, the plan was to simply

20 vent the containment, and it seemed to me to be a neat

21 solu tion to one probler but creating a whole 'nother problen

22 with the radiation exposures, and if there would be some way

23 to deal with that problem, you might have some way of tying

(~') 24 the loose ends together. And tha t ceenea to be a rapid
%.J

25 filtration system which I have collected what I've been able

p
\ /
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1 to find in the literature on that system, and it appears

2 from feasibility studies done at UCLA to be s feasible

3 system of controlling, allowing you to control the hydrogen

4 and yet preventing grossly excessive radiation doses to the

5 public. That is what I would have tried to have shown, the
4

6 feasibility of that system f or dealing with it.

7 CHAIRMAN SMITH: What dc you see in the

8 Commission 's orders tha t prevents you from adsdressing the4

9 rapid filtration approach?

10 MR. SHOLLY: I don't see that I am prevented from

11 doing that, provided I prove that there are scenarios that
1

12 exist that hydrogen in the containment will be breached.

13 CHe..RMAN SMITU: What if you offer an evidentiary4

i 14 package which consists of scenarios and recommendations, and

15 we accept the evidence, and then later on it is found that

16 perhaps the scenarios perhaps do not survive the development

17 of the entire record but your recommendations are still

18 nevertheless on the record, and the Commission will be

19 considering the entire package when they receive it?

20 MR.-SHOLLY. I will certainly try to do that, but

21 1t seems to me there are only two ways you get to a hydrogen

22 problem. One is if you have some gross mechanical f ailure,

23 total ECCS failure or something like that, which I would'

() 24 suppose the staf f and the Licensee would say is incredible,

25 or if you have in the case of TMI 2 operator interference
!

O
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1 which prevents ECCS f rom f unctioning. You know, within the

2 scope of my knowledge, that is the only way you can get to

3 that probler. And it would not reem to me to be terribly

4 profitable to argue that either of them can happen.

5 CHAIRMAN SMITH: But you seem to be frustrated

6 because you cannot at this stage convince the staff and the

7 Licensee to agree with you. But you haven't made any

8 attempt to convince the Board to agree with you, and this is

9 where I think the basic problem is.

10 But, be that as it may, this is your day, and you

11 talk to us about it.

12 MR. SHOLLY I intend to put together, you know,

13 wha ever in the way of scenarios and possible solutions and

14 present it to the Board as soon as possible.

15 CHAIRdAN SMITH: Don't forget, the Board is

i 16 a ppr oaching this whole problem with a clean slate, or at

171ea s t as clean as it can be. We read the papers, too.

18 Any more discussion?

19 All right, what is your position? What do you

20 va n t to do, .i r . Sholly? What is your plearure for
,

21 litigating this, and we're not trying to encourage you one

22 way or the other. We just want to make it clear that you

i

23 have -- we are going to listen to you, we are going to give

(} 24 You as much opportunity as we can, and the'way we construe

25 the CLI 80.16, the differing views, to present your case,

|O
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1and invite you to be resourceful, versatile, and see what

2 you can do.

3 MR. SHOLLY I will do what I can with it. I must

- 4 agree with Ms. Weiss, though. I don't see any way of
,

5 litigating it be:suse of that block of the sequence of proof

! 6that is needed to get to the issue to begin with. But I

7 will offer what I can in terms of a possible solution to th e'

8 dilemma , howaver far that goes. It is up to the Board, I

gsuppose, to how far that goes and how complete a proof it is.

10 CHAIRMAN SMITHS Does anybody else want to comment?#

11 MR. SCINTO: Mr. Chairman?

'

13 CHAIRMAN SMIIH M r. Scin to.

13 MR. SCINTO: Anybody can comment?

14 CHAIRMAN SMITH: You certainly can co m m er. t .

15 DR. JORDAN: We particularly want the staff's
i

16 commen' , particularly with respect to the sentence that Mr.

17 Smith read from the differing views of Commissioners,

18 because that second sentence there I must sa y kind of

19 astounded me, and I am still having trouble understanding

20 it, because it seems to me that when they say tha t -- well,

21they pointed out that Pact 100 was more than just a siting

22 1ssue, that it also had to do with the engineered safety

23 features su:h as the containment itself, the containment

24 1eak rates, for example, and so on, that when we were --
(}

25 well, that the containment requi remen ts were such that had

O
,
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i

1to deal with emission of 100 percent of the noble gases,

O
i 2 which meant tha t tr.a core degradation vastly beyond that
.

3 anticipa ted under the ECCS criteria, and then when they said

i 4 in the same sentence that it should alco be proper to

j 5 Postulate an accident under Part 100 that contains a
!

j 6 challenge to the hydrogen generation criteria, then it
i

7 sounded to se exactly, you were going to have the same

!^ 8 sitaation, you are going to assume quantities of !tydrogen
!

9 vastly greater than the 5 percent rule that you would get [
i
. 10 under 50.44
!
:

| 11

i

i 12 ,

I
'

13

i. O -

15 |
'

16

17

18

19
,

20

21
|

! 22
1

23
i

!O ''

25

i

|O
I

ALDERSON REPORTING CoMPAN(,INC,

i 400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345

4

,- - r- - - -- , ,--,ew , ,. , - - , , --n , -,w-- - - , - - + - - , - - . - , < - e - , -.---,n -n- , ee-



. . . - , .= - - . ..- _ _ . . - . - _ . - _ . . - _ .-

4572

1 Now, the Commission itself, I reelize, is going to

2 litigate exactly this, and to my mind that was one of the

I 3 major problems with us trying to litiaate it -- that this
i

4 wa s -- tha t they pointed that this was a generic issue.

; 5 '4e 've already seen the announcement for advanced rulemaking

61n which they are going to litigate how much hydrogen, what
,

7 protection must be had and so on.

8 So therefore,'when I saw that advanced rulemaking
.,

91 figured th a t that was pretty much their answer that it was

10 a generic issue, that it did take it away from this

11 hearing. But then I read the sentence that Mr. Smith has

12 read to us and I am wondering if the staff, Mr. Scinto, or
,

13 anyone else really understands that. And if they do I would

| 1411) e to have an interpretation.

f 15 MR. SCINTO: Mr. Chairman, I'm not quite sure that

16 I do understand. I would like to articulate a staff

17 position on the matter and I'll try and do the best I can on

18 the questit, you raised.

19 But if the applicant had a position with respect

i 20 to it, I really would prefer the applicant to outline his

21 position first. Tha t's a matter of personal preference, but

22 if the Board would like me to go ahead I can.

23 CHAIBdAN SMITH: I called for any comments and the
.:

() 24 11censee didn't seem to have any particular interest, but
1

25 they are still very welcome.

!

!
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1 MR. IRDWBRIDGE: Mr. Chairman, I don't think

2 licensee will have comments on UCS position until we see a
j

3 statement on what the offer of proof is, and at that time we

4 will respond , including dealing with some of the possible
!

5 interpretations of the Commission's order. Licensee would

6 be prepared, if the Board wants -- but this could be done

; 71ater -- to give a brief outline of how the licensee would

8 have responded to these contentions in terns of factual'

9 evidence or to questions by the Board.

i 10 But I don't think we are prepared to respond

i 11 without seeing the offer of proof, or without even an
1

12 op po rtunity to read the transcript. As a matter of fact, I

n couldn't hear some of what Miss Weiss was saying, so I do
,

14 not offer comment at this time.,

15 CHAIRMAN SMITH: M r. Scin to ? r. Scinto, everyone

16 who's been going to participate in this room has had to

'
17 1 earn to hold the microphone very, very close -- up close --

18 otherwise you 're lost.

19 MR. SCINTOs Succinctly, the staff pcsition in

i
20 this matter is the question of hydrogen generation and

1

21 subsequent control is liticatable in this proceeding in

22 ex actly the terms outlined by the Commission in 80-16. The

23 Commission indicated it may be litigated as a Part 100 ;
I

'() 24 question and that is if there is a credible accident

25 scenario which gives rise to a concern that you can have a

O

'
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1 vent which could lead to severe consequences off-site it is
{,

2a litigable question and a Part 100. It is one of the
,

3 regulations of the Commission that traditional boards -- I*

] 4 won't try to address the specific jurisdiction of this '

5 board, but traditional boards which have to determine

6 compliance with set regulations, that is one of the>

7 regula tions they have to determine compliance with, just as

8 the specific regulations outlined in Part 50 are regulations
.|

j 9 f or which compliance is necessary.
!

10 The Commission in this case decided not to waive

11 50.44, but it did provide a mechanism in this proceeding to

12 li tig a te the question of hydrogen generation and its

13 subsequent control. The staf f in this proceeding will be

14 providing this Board, in connection with other questions

'

15 th a t the Board has raised, its evidence concerning the TF.I 2

16 scenario event and the analogs of that event -- the ones we

17 have looked at since the onset of the accident -- the ones

18 which we think are analogs of that that are associated with

19 t he T.".I 2 acciden t -- reasonable analoos.

20 'Je have sent you, I think, some of our evidence on

21 June 30 outlining a series of events that we say are analocs i
1

j 22 between that testimony and what I hope our testimony in

l
23 subsequent will be -- will be the staff's general position

'

|

| () '24 in this case -- we have looked at these sequences of

25 ev en ts . We have outlined sequences, a series of events, a

/~T ,

U
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1 set of scenarios. We have looked at them and we believe

2 that with the actions we have taken since the event at TMI 2

3 and the requirements tha t have been or will be imposed on-

4 this plant, all of the scena rios except those with an S --

5that is, a safe outcome -- will have been precluded.

i 6 CHAIRMAN SMITH 4 All those scenarios with what?

7 MR. SCINTO: All those scenarios except those that

8 have a safe outcome have been precluded.

9 Now, to the extent tha t there are scenarios that

10 are credible , those scenarios which we, I think, believe are

11 credible, our evidence will discuss the amount of hydrogen

12 tha t is associated with those scenarios. It is my

13 understanding that it is small. So it is not a lot of

14 hydrogen .
I

15 With respect to the scenarios in those sequences
4

16 that could produce a lot of hydrogen -- that preceed core
i

17 melt I believe that it will be our evidence that we--

18 believe that the actions that we have taken have made those

19 even ts which lead to this scenario no longer of the kind of

20 prob abili ty -- the kind of likelihood -- that they need be

21 considered in this proceeding. But that is an evidentiary

22 question on whether or not we make the case -- whether or

23 no t we convince the Board tha t indeed those scenarios are

() 24 now of the type which may be considered not credible. And

25 we are prepared to produce that kind of evidence.
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1 We vill be prepared to produce that kind of

2 evidence.

3 DR. JORDAN Then it would be your position that

O!

4 it is up to UCS to attack the evidence that you are puttino
1
'

5 on that the fixes proposed for licensing and restart of this
!

|
6 plant are inadequate, are not sufficient. If you succeed in

t

; 7 your case that the fixes are indeed sufficient, then one
i

| 8 need not address-the hydrogen issue. If they could '

| 9 demonstrate that the fixes are not sufficient, then whether
|

10 they add ress the hydrogen issue or not is unimportant i

! 11 because the plant would not be allowed to restart in any
|

| 12 even t.
i

: 13 MR. SCINTO: Almost, but not quite, I think .

14

15

16
,

17
I

i 18

19

'

20
.

21;

2

22'

23

0 241

25

: O
|

ALDERSON REPORTING COMPANY,INC,
,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345 ,

,

. . . . . . - . - , - . . - .. .- -. _ . _ , . . . - - , . - _ , - . . . , , , - -



4577

1 If we are successful, it is not a matter that it,,
< )
\ !
'"

2 is unimportant to address the hydrogen issue. You will have

3 addr essed the hydrogen issue if we are successful. We have

4 addressed the hydrogen issue and all of the other kinds of

5 sub-issues associa ted with any of the core melt-type

6 sequences. We will have done ro.

7 If we are not successful, then it may be that it

8 13 in a scena rio -- a particular scenario -- which have

9 hydrogen generation consequences but not core melt -- like

to TMI 2 specifically.

11 It may be that we can convince you on every

12 scenario except the explicit TMI 2 scenario. If that is

13 true , then we ha ve only presented to you a half case. We

14 have not presented to you the case that is outlined by the

15 Commission in 80-16. We have not provided the Board with

16 complete evidentiary presentation if that is the nature of

17 the outcome.

18 DR. JOEDAN: I understand your position. I am

19 sure you realire that there is another scenario that looms

20 larger in my mind perhaps. And you are already addressing

21 that one -- nam?ly, the feedwater transient with failure of

22 the energency feedvater system. But that is certainly one

23 o f the scenarios that you addressing, no question about it.

/~'; 24 CHAIRMAN SMITH. Are you taking any guidance or do
V

25 you see any clarification of CLI-90-16 in the Commissioners'

,/ m

b

ALDERSON REPORTING COMPANY,INC.

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345



._= _ . - _. - . - .

) 4578
J
l"

i views -- in their order of September 26 7 Does that help you :s

1

2 any in understanding? |

3 MR. SCINTO: To some extent.

4 CHAIRMAN SMITH: Vould you tell us how?
!
'

5 MR. SCINIO: There are two aspects -- the
,

6 Commission decision is that the 26th the second one ------

:

7 yes, September 26 -- is, of course, a 2 to 2 decision, so it

8 of itself I don 't think can be used to extract any

9 particula r requirement policy from that decision which

10 modified any existing policy, law, requirement, et cetera.

11 So, to the extent that it appears to be different

be used'to change 80-16.12 th a n 80-16, I don't think it can

13 However, there are statements in it in which the four

~

14 Commissioners who voted on 80-16 have made comments abouti

15 tha t prior decision. And there are statements in here, I

16think, that that decision is very helpful in shedding light

17 on what is meant by 80-16. To the extent that it appears to
L

18 ch ange it, however, I don't think that it can be used in

19 that manner.

20 CHAIRMAN SMITH: Not change it but explain it.

21 MR. SCINTO: Yeah, I think it can be helpful in

22 that manner.
,

23 'With respect to the pa rticula r sentence to which

() 24 you have ref erred I guess I had not read it with the 'me

25 emphasis or the same words that the Board had read it. I

ALDERSON REPORTING COMPANY,INC,
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1didn't myself in readina it believe there was anything,

2 unusual about it. I didn't think there was anything unusual'

t

3 about what they had said of Part 100. It is a
!

! 4 characterization of Part 100, fairly traditionally.

5 The Commission sta f f and the Commission have taken+

i

6 the position that in assessing the Part 100 consequences we

7 vere not nececsarily bound by the specific mandates -- were

8 not necessarily tound to assume as part of the Part 100

9 concept specific mandates under some of the explicit Part 50

i 10 prov isions.
,

the initial UCS case -- the11 The UCS case --

12 Pilgrim case that is referred to in here -- if I remember
4

13 correc tly, was a case in which I believe there was some

14 issue tha t the -- it had to do, I believe, with hydrogen

15 generation in ECCS. It had to do with whether the amount of

16 hydrogen coming off in the e vent of a certain accident would

17 exceed the ECCS criteria. And one of the things that was

18 poin ted out by the intervenors in that case -- I believe

19 this is correct -- was that the staff itself was using in

20 its Part 100 calculation a quantity of fission product

21 generation that could not be generated if the core remained

22 intact in accordance with the ECCS criteria. '

23 So consequently I don' t want to go further. I

24 don' t quite remember what the wrap-up of the argument was,()
25 but that was a point made. And I think the court supported

|
|

J") \

\/ |
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1the staff position and indicated that it was acceptable for,-

N-) .

kinds of assumptions for different2 us to use dif f eren t

3 purposes, recognicing Fart 100 assumptions are used for

4 quite conservative purposes.

5 We had a similar situation that followed on in the

6 Vermont Yankee case, in which -- it was a hydrogen

7 generation case and the staff, again, was assuming a quality

8 of hydrogen eenerated from a large break in that case. And

9I believe we were assuming come number like five percent

10 metal water reaction, which would have led to a hydrogen

11 concentra tion at the lower level of combustible limits.

12 This is in a boiling wa ter reactor.

13 The applicant -- licensee -- i n that case

14 challenged the staff's use of high percentage. The rule

15 prohibits us from going above one percent. If you had one

16 percen t in that case you would not have had a quantity of

17 hydrogen above the flammability limits and consequently

18 there was no need for earning. It was an earning decision.

19 The appeal board agreed with the applicant on the

20 grounds that the staff's position was illogical, using the

21 one percent in the one case and the five percent for another

22 purpose.

23 The Commission, on appeal -- i t is another

/~1 24 decision, I think. I would prefer not to get into much
\,j

25 ch a r ac te riza tion because it needs reading. But the

._

,Y
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1 Commission in an appeal, I believe, indicated it was not,c-

O
2 unacceptable for the staff to do that -- to use a somewhat

f, 3 diff erent set of assumptions for the Part 100 purposes than
: s

i /

k/ 4 for the purposes of the explicit provisions under 50-46.

5 I think that this -- I read it -- not I think, but

6 I read it as merely supporting the Commission's 80-16,

7 saying there was nothing illogical, nothing unusual about

8 proceeding under Part 100 -- litigating an issue under Part

9 100 -- even thouch it might be at odds with an explicit

10 provision of Part 50. That is the way I read tha t.

11 CHAIEF,AN SMITH: All rig:t. Also, follow the

12 parallel drawn by the two Commissioners between hydrogen

13 conserva tisms a nd ECCS conservatisms. Where does that take

14 yo u ? That's what I'm wondering. This is where I have never

15 been at.

16 MR. SCINTC: It would take me to the conclusion

17 t h a t I would hope our testimony is able to convince you.

18 Not only is it credible, but I hope that that testimony is

19 abla to convince you that it is not credible and it is

20 conserva tive testimony -- a conserva tive analysis.

21 I certainly Tope, Mr. Chairman, that we will not

22 be coming in here with testimony that says, you know, we

23 have convinced you by bare proponence of the evidence. I

(V)
24 think we''re going to do better than that. I think we 'r e

25 going to have a convincing case.

g
C
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i 1 CHAIRMAN SMITH: Anything elre?

2 Anything else? ~4h ere we a re is UCS has reasserted

31ts decision not to litigate its hydrogen control

,
4 contention, so as f ar as we are concerned, that contention

! S is withdr awn .

6 MS. WEISSs I am not withdrawing it.
1

i 7 CHAIRMAN SMITH: But you're not going to litigate
~

sit. What are you going to do with it?
,

-| 9 MS. WEISSs I think I just told yco we'd give you

10 an offer of proof.
!

,' 11 CHAIRMAN SMITHS Okay. But as far as the

| 1211censee , staf f add ressing a con ten tion , wha t is thejr

13 responsibility ? You have a sort of a limbo where in the

14 litigative sense we don 't know what to do with it.

15 F3. WEISS: My understanding of the status of the*

16 contentions now is they were contested by the licensee and

i 17 the staf f as a challenge to the regulations, certified to

'

18 the Commission and the Commission said they are not
l

; 19 challenge to the regulations.

20 CHAIRMAN SMITHS I did not agree with that. I

| 21 don't think they said that. But that's where you are.
.

22 But as f ar as you are concerned, the licensee and

23 the staf f ha ve prevailed at the Commission level on your

() 24 cont ention . You think the Commission is in error, but it is

25 the end of it as far as you are concerned. As far as this

O
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1 Board is concerned in taking evidence.,-
! j
v

2 MS. WEISSs I keep puzzling over what is in the

3 mind of the Poard and why it is that I don't seem to be

4 getting the drift about this paragraph on page 3 that you

5 ref erred to.

6 I have said that we will make an offer of proof.

7 CHAIRI'AN SMITH: I just want it to be clear. And

8 this 13 not a trick question. We don't have any -- we're

9 not going to say aha, gotcha if you say the wrong thing. We

10 just want to know what is to be expected in this

11 li tiga tion. And the way it stands right nos, it seems to me

12 as far as your contention is concerned there 's nothing the

13 Board has to de nor atv party has to do with addressing that

f 14 conten tion . That is your view.

15 They have won, apparently, as far are you are

16 concerned . Thay have won because of th e Commission's error,

17 but they have von as far as this proceeding is concerned.

18 MS. WEISS: I think that is how I read the status.

19 CHAIRMAN SMITH Okay. Th'is Board, as far as you

20 a c e concerned, has no further responsibility to UCS on its

21 hydrogen contention except to listen to your offer of proof?

22 MS. WEISS: I think sc.

23 CHAIBMAN SMITHS We don't have to make findinos of

(~ ; 24 fact or anything. It has to be it luced to a pra ctical --

25 dS. WEISS: I dor' ,ow. I mean, the fact

O
)'
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1 that you are asking these questions makes me nervous about

O
2 answerino them. I don't see how --

3 CHAIRMAN SMITH: Well, you can't have it both
j

%/ 4 ways. Either you're going to litigate the contention or

5 you're not. And I just want to establish --

6 MS. WEISS: My view of our oblication from this

7 point on is that when we go up to the Commission level again

8 we would be arguing about whether the Commission's-decision

91n ref using to waive the rule was right or wrong. And that

10 would be the issue presented to the Commission. And of

11 course that is not before 'his Board.

12 CHAIRMAN SMITH: Exactly. Okay.

] 13 Mr. Sholly, I am not really clear where you are.

I 14 You still wan t to -- do you want to think about your

15 contention?

16 MR. 5 HOLLY I'm not even sure which contention

17 we 're talking about at this point. We've had an ANGRY
a

i 1E.'ontention, a UCS contention, a Shelly contention, and a

19 Board contention, and a revised Sholly contention. I don't
|

20 even know which one we're talking abou* |

|

21 CHAIR AN SMITH: We told the parties that the
,

.

22 Board is prepared to approach the entire discussion --
l

23 subject matter -- anew. We'd have all three members of the |

24 Board present. That was a quorum decision. We'd know more
)

'

25 abou t the Commission's plans on hydrogen and it is your

1

1
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1 opportunity to express what you want, considering everything

2 that has developed to da te. What you want as f ar as
,

3 litiga ting hydrogen controls.;

/

4 And I would suggest maybe you want to think about'

5 all the events that have transpired today and approach it a

611ttle bit la tter.

7 MR. SHOLLY: I will do that.

8 CH AIR:i AN SMITH: Okay. Not too far later, but you

9 bring it to our attention when you are prepared to pursue

10 your contention.

11 MR. SHOLLY: Yes, sir.

12 CHAIRMAN SMITH: All right. Anything else on this

13 subject matter?

) 14 MR. TROWBRIDGE: Mr. Chairman, I know this ANGRY

151sn ' t here, but I would like to make a small comment about

16 the Board 's reference to ANGRY 's hyd rogen control

17 contention. I realize in the course of several

18 Board-ordered considerations ANGRY got slightly lumped with

19 the other two contentions. I think that is not a proper

20 lumping.

21 ANGRY's contention was very specific. They were

22 asking for the type of recombiner to be added that was the

23 subject of the dissenting view in the lessons learned task
w

24 force. We have afted such a long-term hydrogen recombiner()
.

25 to this plant and I don't wa nt to expand ANGRY's contention
I,

4
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1 beyond its original form.

2 CHAIRMAN SMITHS Okay.

I
3 Is there anything further? All right. Then we

4 will be riepared to proceed on UCS contentions one and two.

5 Do yc u want to take a break? I think it would be a good time
f
'

6 for our af ternoon break.

7 (A recess was taken.)

i 8 CHAIRMAN SMITH: Gentlemen, may I admister the
i

9 cath, please?'

10 Do each of you swear to tell the truth, the whole

11 truth and nothing but the truth in this hearing, so help you

12 God ?

13 MR. KEATEN: I do, sir.

14 MR. JONES: I do, sir.

.

15 CHAIRMAN SMITH: Would each of you state your

16 name , your occupation, and your business add ress please?

17 MR. KEATEN: My name is R. W. Keaten. I am

18 manager of systems engineering with the GPU Service'

i

19 Corporation, and my business address is in Parsippany, New,

20 Jersey.

21 MR. JONES: My name is Robert C. Jones, Jr. I am

22 a supervisory engineer in the ECCS Analysis Unit of the

23 Babcock and Wilcox Company in Lynchburg , Virginia.

24 CHAIRMAN SMITH: M r. Baxter?(}
23 '.her eupo n ,'

.

(2)
1

J
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1 ROEERT W. KEATEN and ROBERT C. JONES,,<-
,

%. ./

2 called as witnesses by counsel for Licensee,, having first

3 been auly sworn by the Chairman, were examined and testified,,cs,

/ 4 as f ollows:

5 DIRECT EXAMINATION

6 BY MB. BAXTER:

7 MR. BAXTER: Cen tlem en , I would like to call your

8 at tention, which bears the caption of this proceeding is

9 en ti tled Licensee's Testimony of Robert W. Keaten and Robert

10 C . Jones in Response to UCS Contention Numbers 1 and 2,

11 Na tural and Forced Circulation, dated September 15, 1980.

12 Is the testimony associated with your name in this

13 document testimony which you have prepared or had prepared

14 under your direct supervision for presentation a t this

15 hearing? Mr. Jones?

16 WITNESS JONES: It is.

17 MR. P AXTER : Mr. Keaten?

18 WITNESS MEATEN: It is.

19 :! E . EAXTER: Do you have any changes or
1

20 corrections to make to that testimony, Mr. Jones? |

21 WITNESS JONES: No.

22 MP. BAXTER: Mr. Keaten?

23 WITNESS KEATEN: io.

) 24 MR. BAXTER: Is the testimony true and correct to

25 the best of your knowledge and helief, Mr. Jones?

*

~
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1

g s, 1 '4ITNESS JONES: Yes.
'

V
2 MR. BAXTER: Mr. Keaten?

|

3 'dI TN ESS KEATEN: Yes.

4 MR. BAXTES: Mr. Chairman I move the receipt into

5 evidence of the testimony sworn to by the witnesses and ask

6 that it be physically incorporated into the transcript as if

7 read .

8 CHAIRMAN SMITH: Are there any objections?

9 MS. 'JEIS S : No objections.

10 CHAIRMAN SMITH: The testimony is read as if read

11 1nto the tranccript.

12 (The document referred to follows.)

13

14

15

16

17

18

19

20

21

22

23

>O 24
%)

25

(".
-
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OUTLINE

f

The purposes and objectives of this testimony are to

(O') respond to UCS Contentions 1 and 2, which assert that natural

circulativn cooling at TMI it inadequate to remove decay heat,

and that reliable forced cooling should be provided by means

which meet the NRC's regulations for systems important to

safety. The testimony shows that the TMI-2 accident did not

demonstrate that' natural circulation is inadequate. It

explains the natural circualtion phenomenon and the veri-

fication of its capability for the TMI-l design. Other

reliable means to remove core decay heat following a small-

break LOCA are explained, and it is shown that: (a) operation

of reactor coolant pumps are not required to assure adequate

O core cooling; (b) the residual heat removal system is not

required to operate at the design pressure of the primary

system; and, (c) that ECCS can be operated in the feed and

bleed mode with adequate capacity and shielding for storage and

recirculation rf the radioactive water.

O
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INTRODUCTION

i
'This testimony, by Mr. Robert W. Keaten, GPU Manager of

Systems ingineering and Mr. Robert C. Jones, Jr., Supervisory

Engineer, ECCS Analysis Unit, Babcock & Wilcox Company, is

addressed to the following contentions:

UCS CONTENTION NO. 1

The accident at Three Mile Island Unit 2
demonstrated that reliance on natural circula-
tion to remove decay heat is inadequate. During
the accident, it was necessary to operate at
least one reactor coolant pump to provide forced
cooling of the fuel. However, neither the short
nor long term measures would provide a reliable
method for forced cooling of the reactor in the
event of a small loss-of-coolant accident
( " LOC A" ) . This is a threat to health and safety
and a violation of both General Design Criterionn) ("GDC") 34 and GDC 35 of 10 CFR Part 50,(_
Appendix A.

UCS CONTENTION NO. 2

Using existing equipment at TMI-1, there
are only 3 ways of providing forced cooling of
the reactor: 1) the reactor coolant pumps; 2)
the residual heat removal system; and 3) the
emergency core cooling system in a " bleed and
feed" mode. None of these methods meets the
NRC's regulations applicable to systems impor-
tant to safety and is sufficiently reliable to
protect public health and safety:

a) The reactor coolant pumps do not have
an on-site power supply (GDC 17),
their controls do not meet IEEE 279
(10 CFR 50.55a(h)) and they are not() seismically and environmentally
qualified (GDC 2 and 4).

b) The residual heat removal system is
incapable of being utilized at the
design pressure of the primary system.

;



9

c) The emergency core cooling system
cannot be operated in the bleed and
feed mode for the necessary period of
time because of inadequate capacity
and radiation shielding for the
storage of the radioactive water bled

s from the primary coolant system.
(d

RESPONSE TO UCS CONTENTION NO. 1

BY WITNESS JONES:

UCS Contention 1 expresses the position that the TMI-2

accident demonstrated that during a small-break loss of coolant

accident (LOCA) natural circulation is inadequate to remove

decay heat and that actions are necessary to provide a reliable

method of forced coolino fcilowing a small-break LOCA.

Contrary to the contention, the TMI-2 accident did not demonst-

rate that natural circulation is inadequate to remove decay

heat. Reliable methods of providing emergency core cooling

following a LOCA are currently available at TMI-l.
1

Cu. rent General Design Criterion (GDC3 34 and GDC 35 of

Appendix A to 10 CFR Part 50 require that systems be provided

to remove core residual heat and to provide emergency core

cooling, respectively. To demonstrate how these requirements

are met, this testimony has been structured into two basic

parts. The first part will provide a discussion of the natural

circulation phenomena. As will be demonstrated, if the reactor

O) coolant pumps become inoperative, natural circulation is aq_

- 2-
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reliable means of maintaining core cooling provided that

excessive voiding does not occur in the Reactor Coolant System

(RCS). The majority of the accidents in the small-break LOCA

}
spectrum will, however, lead to voiding of the RCS such that

natural circulation cannot be maintained throughout the

accident. Thus, the second part of this testimony will address

how adequate core cooling is provided for a small-break LOCA

even though natural circulation may :ot be available.

The discussion on small-break LOCA's is subdivided into

two basic areas: (1) the ability to remove the core decay heat

from the fuel rod to the primary system fluid in order to

provide adequate core cooling, and (2) the ability to remove

the energy added to the primary system fluid to assure that the

design conditions of the RCS pressure boundary are not

) exceeded. The testimony will show that adequate core cooling

during a small-break LOCA is provided by the Emergency Core

Cooling System (ECCS). In addition, it will be shown that

although natural circulation cannot be maintained for all

small-break LOCA's, other means are available to remove the

energy added to the primary system fluid by the core decay *

heat. Thus, adequate core cooling can be provided without the

reactor coolant pumps, and it is not necessary to provide

forced cooling of the reactor during a small-break LOCA.

Natural circulation is the normal means of providing core

cooling for pressurized water reactors when all reactor coolant

pumps are inoperative. The natural circulation phenomenon is

-3-
;

i

I
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an inherent design feature which is dependent upon the pressure

losses of the RCS and upon the pressure gains available due to

coolant temperature and density distribution.

{) To establish natural circulation cooling following loss of

all reactor coolant pumps, the steam generators are utilized to
:

remove the energy from the reactor coolant and establish a

temperature distribution, and thus a density distribution, to

promote a positive pressure drop in the RCS. The cooling

accomplished by the steam generators provides a colder (higher

density) fluid to the inlet region of the reactor vessel which

is then heated in the reactor core and returns to the top of

the steam generator as a warmer (less dense) fluid - see Figure

1. As the reactor coolant is cooled in the steam generator the

density change provides the gravity-induced force to maintain a,

) continuous flow in the system. Analysis and testing show that
'

the primary system fluid will remain subcooled and a core

temperature difference of between 20 F and 40*F will result.

This temperature difference also occurs in the steam

generators, and results in a natural circulation flow rate

between 2% ard 4% of the normal value with all four reactor

coolant pumps on. This is adequate for core decay heat

removal.

The natural circulation capability of the TMI-1 design

nuclear steam supply system has been verified by several means:
,

O

-4-
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o Analyses have been performed to cetermine

that natural circulation is adequate to

maintain core cooling when required due to

() all reactor coolant pumps being inopera-

tive. These analyses were performed

utilizing conservative assumptions over a

w!de range of plant conditions.

o Natural circulation testing has been

conducted at B&W operating plants. The

testing confirmed that natural circulation

can be initiated and maintained over a wide

range of conditions, and demonstrated that

the design analyses conservatively predict

the natural circulation capabilities of the
O

plants.

o Unplanned occurrences of natural circula-

tion core cooling have been experienced at

B&W operating plants which further demon-

strate the adequacy of the B&W system under

this condition. In all of these events, in

which the reactor coolant pumps were

) inoperative, natural circulation maintained

the plant in a safe condition.

As described above, natural circulation can provide

() adequate core cooling should the reactor coolant pumps become |

I
i

-5-
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inoperative. However, during a small-brea' LOCA, voids may

form in the RCS and prohibit natural circulation. To under-

stand how adequate core cooling is provided for a small-break

(]} LOCA, it is necessary to describe the heat removal processes

that occur during such an accident. This involves both the

energy removal from the core and the energy removal from the

primary system.

The energy within the core must be transferred into the

primary system coolant to assure adequate core cooling. This

is accomplished initially in the transient by the forced

circulation cooling inherently provided by the coactdown of the

reactor coolant pumps which remove the stored energy of the

core. Following this, as long as the core remains covered by

liquid coolant or a two-phase mixture, the cladding temperature

will remain within a few degrees of the fluid temperature of

the coolant and adequate core cooling will be maintained.

Should the fuel rods become uncovered to a limited extent

and/or for a limited period of time, cooling of the uncovered

portion of the core is provided by the steam generated within

the portion which is covered by a two-phase mixture. The ECCS

is designed to provide the necessary makeup fluid to the

primary system to compensate for the loss of coolant and assure
i

that sufficient fluid is maintained within the reactor vessel'

for adequate core cooling.

(} The energy added to the primary system must also be

removed to prevent excessive system pressures from occurring.

-6-
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For the larger-sized small LOCA's, those greater than approxi-

2mately 0.02 ft the enetgy discharged through the break is,

sufficient to prevent a pressure increase, whether or not

() forced or natural circulation occurs. That is, secondary heat

removal is not required.

For breaks smaller than approximately 0.02 ft2, during the
,

period of the transient that the primary system (excluding the

pressurizer) remains sufficiently free of voiding, natural

circulation flow will be established in the system and the

steam generator will remove the added energy, if a secondary

heat sink is available. If primary system voids increase tc a

volume sufficient to fill the 180a inverted U-bends at the top

of both of the reactor coolant system hot legs, the natural

circulation process would be interrupted. However, assuming

O
continued feedwater availability, a boiler-condenser process

would then occur. In this process, steam generated by core

decay heat rises through the hot leg and is condensed in the

steam generator. The condensed primary coolant then returns to

the core by gravity flow through the cold legs to provide

further heat removal.

Should feedwater not be delivered to the steam generators

: for these smaller LOCA's, heat removal from the primary system

can be accc olished by the " feed and bleed" mode of cooling.

In this mode, which is a for7 of forced circulation cooling,

() the High Pressure Injection System (HPI) is utilized to " feed"

water to the RCS and the pressurarer relief and/or safety

1

- 7-
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valves " bleed" the water from the system. In this manner, the

inventory injected by the HPI is used to assure the core is

covered by liquid coolant or a two-phase mixture and is thus

{}
adequately cooled. The water discharged through the

pressurizer relief and/or safety valves removes the energy

added to the primary system by the core. Further discussion of

the feed and bleed mode of core cooling is provided in the

Licensee's testimony in response to UCS Contention 2.

The analyses which have been performed to demonstrate

adequate core cooling during a small-break LOCA are discussed

in Licensee's testimony in response to UCS Contention 8.

BY WITNESSES KEATEN AND JONES

During the TMI-2 accident, there were periods where

D)N- adequate core cooling was not maintained. However, this did

not occur due to any inherent inability of natural circulation

or the other modes described above to remove the decay heat,

but rather was due to the fact that HPI was prematurely

reduced, resulting in inadequate ECCS injection to keep the

fuel rods covered by a two-phase mixture. After adequate

injection flow was restored, and subsequent to the core damage,

the core was effectively cooled even though natural circulation

was not occurring in the primary system. The operation of a

reactor coolant pump, which was initiated at approximately

sixteen hours after the start of the accident, was performed to

reestablish a uniform temperature distribution in the primary

-8-



| |
|

'

I

l

system, by removing voids from the 180 bend in the reactor

coolant hot legs, and to establish heat removal via the steam

generator. Approximately one month after the accident, the

[}
reactor coolant pump was tripped and since that time natural

circulation has provided adequate core cooling even with the

core blockage which is believed to e ist.

In summary, and contraif to the contention, the TMI-2

accident did not demonstrate that natural circulation is

inadequate to remove decay heat. Also, contrary to the

contention, various reliable means exist to remove core decay

i heat from the primary system following a small-break LOCA.

RESPONSE TO UCS CONTENTION NO. 2

BY WITNESS JONES:

UCS Contention 2 states that the various methods available

for providing forced cooling of the reactor are not suffi-

ciently reliable to protect the public health and safety.

Underlying this position, as expressed in UCS Contention 1, is

the consideration that natural circulation is inadequate and

that reliable methods do not currently exist to assure adequate
,

i

core cooling following a small-break loss of coolant accident

(LOCA). However, as shown by Licensee's testimony in response

to UCS Contention 1, this concern is not valid.

With regard to the specific methods of providing fccced

circulation identified in the contention, the first is

-9-
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operation of the reactor coolant pumps. It is asserted that

since the :cator coolant pumps do not meet certain regulations

applicable to equipment important to safety, as listed in item |

a) of the contention, public health and safety are not ade-

(
quately protected. Contrary to this concern, the reactor

coolant pumps at pressurized water reactors have never been

classified by the NRC (AEC) as "important tu safety" within the

meaning of the referenced General Design Criteria, except to

the extent that the pump casings form part of the reactor

coolant pressure boundary. In fact, surrent regulations

require that adequate core cooling be provided assuming a loss

of offsite power. This results in the tripping of the reactor

coolant pumps and analyses have been performed to demonstrate

that the required core cooling is assured when forced circula-

(}) tion by the reactor coolant pumps is not available -- e.g., see

Licensee's testimony in response to UCS Contentions 1 and 8.

Therefore, since the reactor coolant pumps are not required to

assure adequate core cooling, the regulatory items cited are

i not applicable to the operation of the pumps as contended.

The second method of providing forced cooling discussed in

the contention is the use of the residual heat removal system

(Low Pressure Injection System -LPI). It is stated that, since

this system is not capable of being utilized at the design

pressure of the Reactor Coolant System sRCS), public health and

safety is endangered. Contrary to this concern, while the LPI

cannot operate at the design pressure of the RCS, there

currently exist the capability of providing forced cooling to

10 --
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the core, at the design pressure of the primary system, without

reliance on the LPI at pressures exceeding the design limits of

the LPI -- see discussion below on feed and bleed cooling.
- Therefore, there is no need for the residual heat removal

system to be capable of operation at the design pressure of the

RCS.

The final method of providing forced cooling of the

reactor described in the contention is operation of the

Emergency Core Cooling System in a feed and bleed mode. This

is presented to be unreliable because there is inadequate

capacity and shielding for the storage of radioactive water

bled from the primary system. Contrary to the contention,

adequate capacity and shielding is provided for the water bled

from the primary system. Feed and bleed operation, which is

() described in Licensee's testimony in response to UCS Contention

1, results in the fluid discharged from the RCS being initially

received by the pressurizer relief quench tank. If this mode

of cooling continues, the mass of fluid bled from the primary

system will exceed the capacity of the quench tank and will be

discharged into the containment af ter the quench tank over-

pressure protection rupture disk ruptures. If feed and bleed

cooling is continued, the initial source of High Pressure

Injection (HPI) cooling water to the RCS, the borated water

i storage tank (BWST), will be emotied and supply for the HPI

will be changed to the containment sump, via the LPI.7.s
(^)

Throughout this sequence the containment, by design, provides

adequate capacity and shielding for the discharged fluid. The
1

- 11 -
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LPI is operated consistent with the design of the system (i.e.,

pressure, temperature, etc.) to transfer water from thei

containment to the HPI.

It should additionally be noted relative to feed and bleed

cooling that, while the pressurizer power operated relief valve

(PORV) may be utilized as the fluid discharge path from the

RCS, feed and bleed can be accomplished with only safety-grade

systems and components, i.e., the pressurizer safety valve (s)

in conjunction with the BWST, HPI, containment and LPI. Also,

this mode of operation can bc continued as required to assure

adequate core cooling until secondary side cooling is available

and/or the primary system can be depressurized to allow the LPI

to provide core cooling directly. The only manual actions

required for feed and bleed are: -

() o For certain scenarios, manual actuation of

the HPI.

o If utilizied, manual opening of the PORV.

o If a low level in the BWST is reached,4

switchover of the BPI suction to the

containment sump via the LPI. ,,

BY WITNESS KEATEN:

Although the necessary RCS cooling water will be stored

inside the containment, the use of the feed and bleed cooling

mode will result in the transport of some of the coolant
( |through components and piping located outside the containment

.

- 12 -
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building. In response to the requirement of NUREG 0578 to

perform a radiation and shielding design review of the spaces

around systems that may as a result of an accident contain

() highly radioactive materials, Licensee has perfarmed a study to

identify any locations in which personnel occupancy may be

unduly limited or safety equipment unduly degraded by the

radiation fields which might exist af ter an accident. The
4

study is described in section 2.1.2.3 of the Restart Report.

The results of this study have identified only one concern in

using the feed and bleed mode of cooling even if the coolant

were very highly radioactive. The concern is that a portion of

the HPI piping is located in proximity to two motor control

centers which perform functions important to safety. Highly

,
radioactive fluid in the HPI pipes would result in radiation

\- levels at these motor control centers sufficiently high that

the integrity of some of the materials found in the motor

control centers cannot be demonstrated. As a result, Licensee

is commited to installing new shield walls between the HPI

piping and the motor control centers which will reduce the

radiation levels at the motor control centers to levels at

which material integrity can be assured.
.

BY WITNESSES KEATEN AND JONES:

In summary, contrary to the basis of the above contention,

('T reliable methods currently triat to provide adequate core
\)

cooling. With regard to the items specifically identified: a)

- 13 -
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operation of the reactor coolant pumps is not required to

assure adequate core cooling, therefore the design criteria

listed are not applicable; b) the residual heat removal system
,

is not required to operate at the design pressure of the

primary system, therefore the system does not need to be

designed for such conditions; and c) the emergency core cooling

system can be operated in the feed and bleed code with adequate

capacity and radiation shielding for storage and recirculation

of the radioactive water,

i

O

i
i
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2 BY ME. BAXTER: (Eesuming)

3 MR. PAXTER: Mr. Jones, I call your a ttention to# 4 another document bearing the caption of the proceeding

5 entitled, Licensee's Testimony of Fobert C. Jones, Jr., in

6 tesponce to Board questions 6.e and 6.f dated October 28,

7 1980. Is this testimony wha t you prepared or had prepared

8 under your supervision for presentation at this hearing?

9 WITNESS JONES: Yes.

10 MR. BAXTER: Do you have any changes or

11 corrections to make?

12 WITNESS JONESs No.

13 MR. BAXTER: Is it true and accura te to the best
,

(_,/ 14 of your knowledge and belief?

15 WITNESS JONES: Yes.

16 MR. 2AXTEF: Mr. Chairman, I also move that this

17 testimony be received into evidence and physically

18 incorporated into the transcript as if read.

19 CHAIEMAN SMITH: Any objections?

20 MS. WEISS: No objections.

21 CHAIRMAN SMITH: It is so received.

22 (The document referred to follows.)

23

[ ] 24
N._,/

25
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OUTLINE

The purposes and objectives of this testimony are to

respond to Board Questions 6.e and 6.f. The testimony shows
f~)~N(
"

that in the event of a loss of all feedwater there is suffi-

cient assurance that operation in the feed and bleed mode will

provide adequate core cooling.

m
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INTRODUCTION
1
! i

| l
'

i This testimony, by Mr. Robert C. Jone , Jr., Supervisory
i i

() Engineer, ECCS Analysis Unit, Babcock & Wilcox Company, is

addressed to Board Questions 6.e and 6.f. Each question
3

i

I addressed is quoted below, followed immediately by Licensee's

response to the question.
!
i

i BOARD QUESTION 6.e
;

i
| If the emergency feedwater system were to fail,
I what assurance dc we have that the system can be
I cooled by the feed-and-bleed mode? This is of

particular concern if the PORV's and safety valves4

: have not been tested under two-phase mixtures.
i

RESPONSE

i BY WITNESS JONES:

i

j Licensee's testimony in response to UCS Contentions 1 and
i

i 2 (Natural and Forced Circulation) (pages 6-8) describes the

basic energy removal processes associated with assuring
;

adequate core cooling and how these relate to feed and bleed

operation. Licensee's testimony in response to UCS Contention
,

,

8 and ECNP Contention 1(e) (Additional LOCA Analysis) (pages 5,
i

i 6, 8, 13, 14, 16 and 19) presents the results of analyses which

have been performed which verify the capability of the feed and
1

bleed mode to provide adequate core cooling. The only action

,

!

!

;

- \
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required of the pressurizer power operated relief valve (PORV)

and safety valves is that one or more of these valves open to

provide a fluid discharge path. The fact that the safety

f valves can be expected to open upon such a demand is discussed

in Licensee's testimony in response to the Board Question

regarding UCS Contention 6. Therefore, there is sufficient

assurance that in the event of a loss of all feedwater feed and

bleed operation can provide adequate core cooling.

BOARD QUESTION 6.f

Can the system be taken to cold shutdown with the
feed-and-bleed cooling only? Are both high
pressure injection (HPI) pumps required to
dissipate the decay heat in the feed-and-bleed
mode? The board would like an evaluation of the
reliability of the feed-and-bleed system. Has
there been any experience using that system?

9
RESPONSE

BY WITNESS JONES:

Feed and bleed operation would not directly take the

primary system to a cold shutdown condition. As stated in

Licensee's testimony in response to UCS Contentions 1 and 2

(page 12), however, feed and bleed operation can be continued

as required to assure adequate core cooling until secondary

side cooling ic available and/or the primary system can be

g- depressurized to allow the Low Pressure Injection (LPI) system

V

-2-
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to provide core cooling directly. One or both High Pressure

Injection (HPI) system pumps are calculated to be required for

adequate feed and bleed cooling, depending on the specific

scenario postulated - see Licensee's testimony in response to

UCS Contention 8 and ECNP Contention 1(e) (pages 5, 6, 8, 13,

14, 16 and 19). For a loss of all feedwater event without a

small-break loss of coolant accident, however, only one HPI

pump is required to assure adequate core cooling - see previous

reference (pages 5 and 13).

A quantitative assessment of the reliability of the feed

and bleed mode of operation has not been performed. Feed and

bleed cooling is not required, however, except for an extended

loss of all feedwater or for certain accident conditions in

f') conjunction with an extended loss of all feedwater - see
<,/

Licensee's testimony in response to UCS Contentions 1 and 2

(pages 6 and 7) and in response to UCS Contention 8 and ECNP

Contention 1(e) (pages 5, 6, 8, 13, 14, 16 and 19).

Additionally, feed and bleed cooling can be accomplished using

only safety-grade equipment - see Licensee's testimony in

response to UCS Contentions 1 and 2 (page 12) - and the actions

required are not complex. Therefore, it is concluded that feed

and cleed operation is adequately reliable for the potential

function.

During the February 26, 1980 event at Crystal River 3, the-s

(.~j
HPI injected water into the primary system and fluid was

-3-
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I discharged initially by the pressurizer power operated relief

valve and then by a safety valve. Therefore, the incident was

a demonstration of the operability of feed and bleed cooling.;

It should be noted also that during a portion of the Crystal

River transient, secondary side cooling was significantly

reduced or non-existent. Throughout the scenario, however, the

core was adequately cooled. Additionally, the individual

systems and components required for feed and bleed cooling are

routinely operated and/or tested to assure their ;unc-

tionability (e.g., HPI, LPI and safety valves). Therefore,

there is experience that feed and bleed operation can provide

adequate core cooling.

D
,

'
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,r~3 1 MR. BAXTFR I would like to note for the record |(-) )
2 we indicated on our proposed sequence that this panel would

3 be responding to Board question 6-D. I would like to call

4 your attention that that question is, in our view, answered

5 at page 12 of the September 15 testimony, even thouch it is

6not so identified specifically a s Boa rd question 6-D.

7 And with that explanation, the panel is available

8 f or cross examina tion. I would propose, with the Board's

9 permission, that each party sequentially examining the

10 witness cover both documents before moving to the next party.

11 CHAIRMAN SMITH: We'll take a short break while

12 the Board assembles its papers.

13 (A brief recess was taken.)

14 CHAIRMAN SMITH: Mr. Baxter, we missed your last

15 id en tifica t ion . We did not have before us the testimony on

16 the Board's question. And we have E and F separated from D.

17 MR. EAXTER: Yes, sir. You did not receive a

18 piece of paper labeled D.

19 CHAIEMAN SMITH: That's the one you said was

20 included?

21 MR. BAXTER: I wanted to explain tc the Board that

22 we believe question 6-D is answered at page 12 on UCS

23 conten tions 1 and 2, even th oug h it is not so labeled. That

( ~~)' . 24 1s why you.do not have a separate piece of paper on 6-D.
%,

25 CHAIRMAN SMITH: You said that quite clear. It's

r.
( )v
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g s,
1just that I didn't understand you when you were saying it.

L/
2 DR. J0FDAN: Page 12 of what?

3 MR. BAXTER: Mr. Keaten and Mr. Jones' testimony

4 on UCS contentions 1 and 2 -- the first piece of testimony

5 that was received after the break.

6 The question on Board question 6-D vt.s to what

7 extent manual operator action is required on feed and bleed,

8 and we covered that.

9 DR. JORDAN: I see.

10 CHAIRMAN SMITH: Miss '/ ei ss ?

11 MS. WEISS: Mr. Chairman, may we approach the

12 bench ?

13 CHAIRMAN SMITH: If you can find your vsy up here.

14 (A discussion was held off the record.)

15 CHAIEdAN EMITHs This will be on the record.

16 MS. '4 EI S S : I have requested that the staff

17 witn ess, Mr. Jensen, on UCF contentions 1 and 2, be

18 sequ estered during the line of questioning. I will be

19 asking the licensee witness on the accident sequence and

20 that counsel not provide him with a transcript or discuss

21 the line of questioninc.

22 MR. TOUSTELLOTTE: My response was that we will

23 n o t provide Mr. Jensen with this transcript. We will try to

{; 24 see that he is not present during this line of questions.

25 And we will not discuss this line of questioning with him as

I
r,

j

I
.
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' 1a line of questioning, although I did note that if the, ,

R.;

2 genaral subject matter comes up in a broad discussion that

3 we will not feel necessarily precluded from discus. sing the

4 general subject matter.

5 CHAIRMAN SMITH: Miss Weiss, did you file a

6 cross-exa mina tion plan on licensee's testimony on 6E and F?

7 MS. WEISS That is what I just gave to you

8 toda y. We did not receive that until last Monday.

9 CHAIRMAN SMITH: That's right. You did say that.

10 Okay. I think we're ready.

11 MS. WEISS: Ready to get underway?

12 CROSS EXAMINATION

13 BY MS. WEISS
/8
I )

(_/ 14 MS. WEISS: Gentlemen, you have a piece of

15 testimony beginning on pace 8 which is a ttributed to both of

16 you . Will you tell me, please, who was the principal author

17 of that?

18 WITNFSS JONES: I was the principal author of that.

19 MS. WEISS: And other than that, am I correct that

20 all of the testimony is attributed to one or the other of

21 yo u ?

22 No, excuse me. On page 13 of your testimony,

23 there is a portion attributed to both of you. Could you

(, 24 tell me who is the principal author of that?

25 WITNESS JONES: I was.

o
,|
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rm, 1 MS. WEISS: Mr. Jones.
U

2 I ask you those hecause when I ask a question on a

3 particula r section I would like to have one of you answer,

4 and if I ask questions on thosa two sections we have just

5 discussed I would like Mr. Jones to answer.

6 In other words, I get nervous when I see you two

7 huddling together.

8 MF. BAXTER: Mr. Chairman, if I may comment,

9 huddlina is comething different than a witness adding to the

10 record . And where we have joint sponsorship in fact, where

11 there may be a major and minor luthor, I do not accept Miss

12 Weiss' grounu rule that Mr. Keaten may not offe- information

131n response to a question posed to Mr. Jones if he thinks it

14 is appropria te to do so. I don't think he should be so

15 prohibit ed .

16 CHAIRMAN SMITH: That is not what her request

17 wa s. We, of cource, want a complete record. As I

18 understand your request, you don 't want co n sul ta tion in

19 advance of the first answer. The major author should

20 respond. If the minor author wan ts to add tn a t is okay. Do

21 you object to that?

22 MR. BAXTER: No. I just misunderstood her.

23 MS. WEISS: We will doal with the volunteering if
,

1

r~') 24 at occurs. |

w/

25 BY MS. WEISS: (Resuming)

7~
'wj'
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1 0 Mr. Jones, on page 7 of your testimony you discuss
(~]'L/

2 a natural circulation mode, which you refer to as the boiler

# 3 cond enser mode. Is that correct?

4 A (WITNESS JONES) Yes.

5 CHAIR. MAN SMITHS Excuse me. As one of the

' 6 protocols -- this we have no t considered -- the Poard is not

7 going to monitor the cross-examination plan as the

8 cross-examina tion progresses to see that it is covered in

g it. We cannot do that. We would be tco busy. If

10 objections a re made as to if it is appropriate

11 cross-examina tion we will rule on them as they come up.

12 If cross-examina tion beccmes what we regard as too

13 le ng th y , cumulativa or repetitive, we will look at the

14 cross-examina tion plan and see if it is covered after the

15 cross-examination ic complete. But we'll give the advan tage

16 t o the parties. But we will not be able to compare

17 poin t-by point on cross-examination with the

18 cross-examination pla n in all instances. Sometimes they are

19 just too long.

20 But then again e might.'

21 MS. WEISS: Fine.

22 BY MS. WEISS: (Resuming)

23 0 And so I understand your testimony to be that the

( ) 24 boiler condenser na tural circulation mode will be effective
v

25 even in the event of voiding in the primary system?

f')
5.)
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() 1 A Assuming that you have the hea t sink available --

:

2 that is, the steam generatcrs being supplied with feed-vater
.

3 and the steam generator is being controlled properly. It

4 would be an effective process of reaoving energ1 from the
;

5 primary system.

6 Q So you've given two conditions for the

] 7 effectiveness of boiler condenser. One is feed wa te r
1

.

8 availability ; Is that correct?

9 A Yes.'

10 0 And the other is, you said, control of the steam

11 gene ra tors. At what level should the water in the steam
,

i
12 generators be?

13 A The operator is instructed by a proceduro to raise

C)
'

14 t'e steam genera tor water level to 95 percent on the

15 operating range. That is not the lowest level that is

16 available to the opera tor showing adequate condensing in thi

17 stea m geners tor.

18 0 I am sorry. I am havino trouble hearing.

19 A Lat me try to resta te it.

j 20 CHAIF. MAN SMITHS The problem was the acoustics and

21 the microphone, not, as I understand, what you said. So

22 just bear in the mind the micropnene has to be very close to |
i,

23 your mouth to be ef f ective -- very close.
;

() 24 WITNESS JONES: Is this better?*

25 MS. WEISS: Yes.

|

|
'
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(]) 1 BY MS. WEISS: (Resuming)

2
2 0 You said, I think, that the instructors are

3 operated to fill the steam generators to 95 percent of the

4 operatinq range. Is that correct?
,

5 A Yes.

6 0 I didn't hear what you said after that. ,

7 A What I said af ter that -- that is the

8 instructions, but adequate heat removal could be maintained

9 with a lower inventory in the seconda ry side.

10 Q Do you know how low?

i 11 A It would be an elevation which corresponds to the

12 overflow point within the reactor coolan t pumps. I am not

13 sure exactly what elevation that relates to within the steam.

14 gene ra tor.'

15 Q Do you know if it is greater cr less than 75
;

!

16 pe rc en t on the operating range?

17 A It is in that ballpark. But I don 't know the
i

18 specific num ber.
,

19 Q Are there any conditions with respect to reactor

20 coolant system pressure for effectiveness of the boiler

21 condenser mode?

22 A The only contribution that the primary system

23 pressure would have is that is must be at a higher pre.ssure

() 24 than the secondary system in order to have a temperature1

25 differential to have heat transfer.i

!

1

|

| ALDERSoN REPORTING COMPANY,iNC,
;

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345

__- - - - - , - - _ _-



. . _ _ _ ~ . - . _. . .- - .. - - -

}

!

| 4597

() '

1 But if the primary system was a t a lower pressure

' 2 than the secondary side, then tha t heat transfer was not

3 necessary in the first place.

*

4 0 Let me just make sure I understand tha t . It is
,

5 your testimony that in order to effectuate this boiler

6 condenser mode of natural circulation, primary systen

7 pressure has got to be greater than secondary system

8 pressure. Is that correct?

t

9 A Yes, assuming that heat removal from the primary

10 syst em was necessary.

11 0 But presumably those are the conditions that we

12 are concerned about. ,

13 Do I then understand you to have said that there!

O
14 are three conditions for the eff ectiveness of the boiler

15 condenser mode -- f ull or nearly full steam generators, feed

16 wa ter availa bility , and a re a c t o.- . ao la n t system pressure

17 differential between the primary and secondary systems? Are,

18 those all the conditions?,

19 A Well, I am having trouble with your

20 characteriza tion. First off, I am not talking about a

I 21 nearly full steam generator. Even 95 percen t on the
i

|

22 opera ting range only relates to approximately a half-full

23 stea m generator.

24 DR. JORDANS Would you explain that to me, please?

25 WITNESS JONES: lt is just relative to where the |

'

O
<
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() 1 inst rument taps are located.

2 MS. WEISS: Are there any other questions you want

i

3 to make to my assumptions?'

4

4 WITNESS JONES: The other one, as you said, it is

5 a criteria that the primary system pressure be creater than

6 the secondary system pressure and I really wouldn't call

i 7 that a criteria. If heat removal was necessary above and

8 beyond what a break could remove from the system, then ycu

9 would have already that condition where the prima ry system

10 pressure is hicher than the secondary system.
!

i 11 If the break is capable of removino the energy by
i

12 itself , then the system pressure could be lower than the
,

13 secondary pressure, but you wouldn't need a boiler condenser

O 14 process at all.

15 BY MS. WEISS: (Resuming)

16 0 So you wouldn't define it as a condition. It

|
17 would be more circamstance, but not a condition for

18 ef f e ctua tion of boiler condenser cooling? It is not a

19 condition that there be a pressure difference?'

I

20 A A pressure difference would be there if you were
4

21 1n a boiler condenser process.

22 0 Would you agree that there are -- let's just take

23 two conditions for ef f ectua ting boiler condenser cooling.

24 That is, steam oenerator that is 95 percent full on the

25 operating range that maybe could go as low as 75 percent,

O
|
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() 1and feed water availability. Are those the only conditions?

2 A Yes, I believe so.

3 0 By the way, is it emergency feed water, or will

4 main feed water do as well?

5 A Well, emergency feed water would provide better

6 cooling because the inlet elevation of the emergency feed

7 water nozzles is up near the top of the tube sheet.

8 0 And in fact your analysis and your testimony

9 assumes emergency feed water availability. Is that correct.

10 A With the level up at 95 percent on the operating

11 range, it would not matter whether it is being provided by

12 either emergency f eed water or main feed water.

13 0 Under what cenditionc would it matter?

' O
14 A If you are in a small break loca and the steam

15 generator is being utilized to remove energy, it will take

16 some period of time to raise the steam generator to 95

17 percent on the operating range. And the emercency feed

18 water will provide essentially the high level in the steam

19 generator to continue the boiler condenser natural

20 circulation process, even without the steam generator level

21 being at 95 percent.

22 0 So that your testimony is that availability of

23 emergency feed water could start this boiler condenser mode

24 up sooner. In other words, you wouldn't have to wait for

'

25 the steam generators to be as full as they would otherwise

O
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1have to?

2 A Yes.

3 0 By the way, before we get off this, what size

4 breaks do not involve voiding?

5 A These would be small breaks of the size of

6 approximately .005 square feet and less.

7 0 How long after emergency feed water begins flowing '

t

2 Sin this boiler condenser mode will natural circulation be

9 established?

10 A Could you please repeat the question?4

t 11 0 How long after emergency feed water begins flowing
1

12 will natural circulation be established in the boiler

13 condenser mode, assuming the steam generators are at their

'14 required level?

15 A I don't have a specific number for you. It is

16 break size-dependent , but it would be on the order of ten

17 minu tes, I would say, as an earliest time frame.

18 0 And do you have an outer bound to that range -- a
,

I

19 latest time?

20 A Somethin; on the order of twenty to thirty minutes.
,

21 0 And the answers that you have just given me, are _
s

22 those the results of computer modeling?
,

23 A Yes.

24 0 Did your Btw loca analysis before the accident

! 25 ever predict that voiding might occur from a small break

O
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() 1loca?

2 A Yes.

-/wI 3 0 Of what size?
U

4 A For all sizes that we examined.

5 0 Did your B&W analyses before the accident ever

6 show core uncovering with a small break loca?

7 A Yac.

8 0 What size?

9 A Th ey were in the size of .055 to .085 square feet,

10 approxima tely.

11 CHAIR"AN SMITH: " ins Weiss, I seem to have lost.

12 t h e thread of your cross-exa mination plan.

13 MS. WEISS: I just wanted to do a couple of
O-v 14 questions to get at some of the uncertainties involved in

15 th e modeling , since these answers come from modeling

16 results. We will be talking about that in some greater

17 detail later.

18 I'm going to put up on that easel behind you a

19 graph entitled N uclea r Saf ety Analysis under Equipment and

20 ""st em Action "a trix , which is part of the analysis of the

21 Three Mile Island Unit 2 analysis prepared by the Unit 2

22 Safety Analysis Center. I have copies of that for the

23 parties.

/~')
i

(, 24 I will give the reporter four and I will ask thej

l

! 25 Board to have this marked UCS 1 for identification.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345

_----- _ -_



, . - . . _ . . . - .- . .. -- . __ _ - - . - - - . - - . . -. -- .- ..

;

i

| u602

1 (The document referred to was |(}4

2 marked UCS Exhibit No. 1 for

j 3 identification.)

4 CHAIRMAN SMITH: Piss Weiss, let's label your
!

5 exhibit Equipment and Sys' tem Action Matrix.

! 6 BY MS. WEISS: (Resuming)
i

f 7 0 Did your counsel inform you that I was going to be

i 8 using this document for questioning you today?
1

| 9 A (WITNESS KEATEN) Yes.

I
i 10 0 Now the Nuclear Safety Analysis Center is an

i
j 11 indu stry group in which GPU pa rticipa tes . Is that true?

12 A Yes, tha.t is true.
)

i 13 0 And you've had some involvement in the preparation
!

! 14 o f the raport and the matrix?

15 A That is correct.

16 0 Could you generally describe for us, please, what

171s d epicted on the matrix?

| 18 A It is a plot as a function of time of several of

19 the plant parameters as they occurred starting at about 3 .

20a.m. on arch 2e and continuing for approximately 18 hours
,

21 af terwards.
!

! 22 0 And it includes reactor coolant pump operation, is

i 23 that correct?

() 24 A That is correct.
,

25 0 Reactor coolant system temperatures?

!

-
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\

I {) 1 A That is correct.

2 0 Steam generator level?

| 3 A Yes. '

:

4 0 And the opening and closino of the a uxillia ry feed

5 wa te r -- the block valv es -- the emergency relief valve --
1

j 6 block valves?

i
j 7 A That is correct.

8 DR. JORDAN: Could you tell me where that is?

9 MS. WEISS: That is the ninth down. No. Tenth

10 down . It is a skinny line -- the tenth down .

j 11 DR. JORDAN: Okay, now I see it.

! 12 BY MS. WEISS: (Resuming)
1
.1'

13 0 Are there any corrections that you would want to

14 make to any parts of this?'

i
15 A I might make a couple of comments on certain

:
i 16 aspects of it . With respect to the third item down,

17 entitled Source and Intermediate Range Inctrumentation, it

18 has been the GPU comment on thic to the Nuclear Safety
i

19 Analysis Center'that we believe that the timing of these
.

20 signals is somewhat incorrect. Both the relationship

21 between the source range and the intermediate range sional

i 22 and the' time at which both of those are shown to occur --
'

23 this is a fairly slight adjustment of the order of a few

() 24 minu tes, but the signals don 't drop and rise at the times

25 that we think are exactly correct.

i

: O-
:
!

!
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(~% 1 Second, I would like to point out tnat in the
()

2 cixth item down, en ti tled Hiqh Pressure Injection Pump

/~ 3 0per ation , that there is considerable uncertainty as to what

U} 4 was the opera tion of th ose pumps in the time frame from

5 about an hour and fifteen minutes entil about two hours and

6 f orty-five minutes into the accident, starting from what is

7 on this chart shown as time zero. And that is because of

8 the fact that the information which was available as to the
9 opera tion of those pumps came from the computer alarm

10 su mm ar y .

11 0 Came from?

12 A The computer alarm summary. And due to an action

13 that was taken by the reactor at the period of about two
['';

k/ 14 hours and f orty-five minutes, th e previous alarm history

15 f r om about an hour and ten or fifteen minutes to that period

16 of time was lost. And so there is no firm documented record

17 of 3 xa.7 tl y what those pumps were being used, or how they

18 were being used during that period of time.

19 The Nuclear Safety Analysis Center, as you can"

20 see , shows very little opera tion of the make-up pumps during

21 tha t period of time because th e y elected not to show items

22 such as that pump operation where it was based simply on

23 testimony of the operators and where they didn't have

es
(j 24 somethina like the alarm summary or a strip chart recorder

25 to refer to.

(
%/

i
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cm
| ) 1 Our operators have, in fact, testified tha t they
v

2 did use, for example, make-up pump 1C during that period of

[^') 3 time. So what I am reflecting, simply, is that there in

O
4 some uncertainty as to how the pumps were used during that

5 period.

6 0 So make-up pump 1C could have been ocerational
1

7 between an hour and fifteen minutes and two hours and

8 f orty-five minutes in contrast to " hat is shown on this

9 chart?

10 A That's right. And the same principle is also true

11 of m ake-up pump 1B, although ! lelieve the normal response

12 of the operitors would have been to have used the C pump.

13 The final comment that I would like to make is,
m

i

14 while it is true that GPU pa rticipated in developing this

15 in f o rmation and subsequently connented on earlier drafts of

16 both the report and this chsrt to the Nuclea r Saf ety

17 Analysis Center, our attention really has been centered more

18 o n t he time period up to the point at which the last reactor

19 coolant pump war initially turned off, which is at about an

20 hour and forty minutes into the transient. And our review

21 of the subsequent portions of the chart have been much less

22 detailed.

23 0 But you have no specific reason to believe, other
'

O
F l 24 than what you have discussed, that there is anything not
U

| 25 correct on this chart?
|

rn
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i

j (} 1 A I am not personally aware of any significant

2 inaccuracies elsewhere in the chart. I just simply say that<

.

3 we have not done a detailed review of some of that

I 4 inf orma tion. i

!
$ 5 Q Do you know if there are any GPU- or BCW-generatad
;

i 6 accident sequences which differ from this chart in a
i

7 significant way? I
,

8 A There is a GPU-generated or sponsored, detailed i

9 acciden t sequence and a draft of that has been in the
i

10 reading room and it has been referred to in the answers to
! !

11 some of the interrogatories. And what I am reflecting is |

12 tha t I am not aware that anybody has taken that and gone

i f

13 through a detailed, point-by point comparison. *

,

14 If what you are looking for is o'ur comment that

i 15 this probably generally reflects what happened, I think that

16 1s generally true. -

17 DR. JORDAN: Could I ask you to explain
|

18 somethin g ? On that high pressure injection pump operation
!

'

19 there appears a capital M and a capital A. What does that

20 mean ?

21 WITNESS KEATENs That refers to how the pump was

|

22 initially operated -- whether it was manually aided or

i

! 23 automatically aided.
i

( 24 DR. JORDAN: I see. At the time to the accident

25 -- prior to the accident -- make-up pump B was the one that
,

O
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(~ ) Iwas relied upon for providing make-up water?
w

2 WITNESS KEATENs That is right. It was operating

,f~N 3 in its normal make-up mode ra ther than the high pressure
q, '

4 injection mode.

5 DP. JLRDAN: I see. And so at tha t time it ceased

6 operating by A, showing an automatically ceased operating,

7 while the operator put make-up pump 1A into operation

8 manually . Is that what this is intended to show?

9 WITNESS (EATENs What happened here is that at the

10 time that tne unit tripped, at time zero on this chart,

11 almost immediately thereafter tho operator both stopped the

121 e t-do wn flow and ini tia ted the make-up pump A because he

13 an ticipa ted a shrink in the primary coolant system as a
,
,

i *

' '

14 result of the trip.'''

15 Shortly thereafter the emergency safeguard

16 actuation system ini t ia ted the high pressure injection flow

17 a n d when that occurs the autonatic circuitcy will start up

ignoxe-up pump A if it is not already operating and will start

19 up ma ke-up pump C if it is not alread y opera ting, and will'

20 shut down make-up pump E if it is operating. And that is

21 wh at occurred .

22 DR. JORDAN: I soe. But on the make-up pump 1C,

23 then, the A shows it was started up automatically, but it

h 24 doesn't show that it continues to rua. It was automatically

25 sh u t down too?

[ k !

! \ ,'
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O i WIruEss.xsArEs: so, sir. This was action texen

i 2 by the operator, who, as he saw the level in the pressurizer
i

| 3 stop decreasing and start increasing assin, he titrned off
i

4 that pump.'

!
5 DR. JORDANS I see. All right.

;,

j 6 BY ES. WEISS: (Resuming)

! 7 0 All right now. There are four reactor coolant
;

8 pumps. Is that correct?

9 A Tha t is correct.

I 10 DR. JORDANS Four what? s

>

f 11 MS. WEISS: Reactor coolant pumps. j

12 DR. JORDANS Ch, yes.
4

i i

! 13 BY 55. WEISS: (Rasuming) "

'O
14 0 Two of them were shut off at approximately one

I

15 hour and thirteen ninutes. Is that correct?
;

s

16 A Yes, I believe that is the correct time. !

! 17 0 Do you know what the reason for that was?

1

18 A Yes, it was an indicated high vibration in tho :

19 pump .

.

20 0 Now the other two reactor coolant pumps were shut

21 of f in approximately one hour and forty minutes. Is that'

22 co rrect?

23 A Y0s+
;

24 0 And why was that done?
,

25 A It was the same reason. It was an indicated high
1

; O :
.

I

I
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() 1 vibration in the pumps. Specifically, the reactor operators
,

2 were worried that if they did not turn off the pumps that

3 they would, through failure of the pump seals, generate a
,

4 loss of coolant accident.

5 0 Now, is it correct that the emergency feed water

6 valves were opened approximately eight minutes into the

7 accident.

8 A The emergency feed water blocking valves were
a

9 opened about eight mir .tes into the accident. That is

10 correct .

11 0 And they stayed open from that point on?

12 A To my knowledge, yes.

13 DR. JORDAN: Is that shown on the chart?

O
14 MS. WEISS. No, that is not shown on the chart.

15 DR. JORDAN: All right. Thank you.

16 BY MS. WEISS: (Resuming)

17 0 Now your testimony on page 8 -- a n d this is Mr.

18 Jones' testimony primarily -- is that reactor coolant pump

19 was restarted at sixteen hours. The matrix indicates that

20 reactor coolant pumps were started befcre sixteen hours. Is

21 that correct?

22 A That is correct. And perhaps I could clarify that

.

23 a little bit .

24 What is shown on this matrix is, really, periods
.

- 25 of time in which starting a reactor coolant pump resulted in |

l I

(2) |
'
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{} 1a significant flow of coolina water. There were many times

2 when the reactor operator started a particular pump but by

3 the indication in the pump ammeter which measured the pump

O
4 power and an indication from the flow meter they recognized

5 that although the pump was running they were not getting any

; 6 flow . And so they turned the pump back off. And tha t is

7 not shown on this chart.

8 Q Do you have any idea of how many times that was

9 attempted ?

10 A I can give you one specific example.

4
'

11 Again, referencing the fact that we have paid more

12 attention to the earlier portion of the accident, after the

131ast reactor coolant pump was turned off -- about an hour
,

O' 14 and forty minutes into the accident -- chortly thereafter --x-

15and by that I think I mean ten to twenty minutes -- there

16 started to be indications of increasing temperature in the
i

17 hot leg RTDs and the A and B loops. And at that time the

18 operators were worried that they were not getting natural,

1 19 circulation as they had expected to do. And so their first

20 operation was to try to restart the coolant pumps and

21 reestablish a forced flow.

| 22 And, in fact, they tried all four pumps and it was
t

23 the fourth pump that gave them a nomentary flow indication

() 24 and even in that case the flow only lasted for a few seconds

25 before it died off again.

O
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) 1 CHAIRMAN SMITH: You used the term, I think, RTDs.

2 WITNESS KEATEN: Yes, sir.

'~''
3 CHAIRMAN SMITH: What is that?

g ,
v

4 WITNESS KEATEN: It is a temperature-measuring

5 instrument. It is a resistance detector rather than a

6 ther mocouple.

7 CHAIPMAN SMITH: What does the actual letters

8 stand for -- Resistant Temperature Detector?

9 WITNESS KEATEN: I think it is something like

10 th a t . I am sorry, I don't remember exactly.

11 BY MS. WEISS: (Fesuming) -

12 C Would you say'it is generally acc u ra te , though,

13 that af ter approxima tely three hours and twelve minutes into
/-,\

L |"' 14 t h e accident up until sixteen hours was no reactor coolant

15 pump operation? Or it wasn't pumpino any water. I'm sorry.

16 A I ar frankly not completely sure. I note that

17 this matrix indirates that apparently reactor coolant pump

18 1A was used four hours and ten minutes or so into the

19 accident. And I honestly don't know what other attempts

20 were made to start and use pumps durinp that period.

21 Q As far as that event goes, the GPU preliminary

22 accident sequenc"e shows that at four hours and eight minutes

23 the pump was sta rted and it was shut off at four hours and

24 nine minutes. So this would correspond to what your

25 accident shows. Is that correct?

,e
k

|
|

,
1

'
|
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| () 1 A I believe that is correct. Yes.

2 O Was that -- and I hope you agree with me --

# ), 3 minimal exception. Is it accurate, as far as you know, that
j k/

4 there was no water being pumped by th e reactor coolant -- by

5 any reactore coolant pump -- after approximately three hours
.

6 and twelve minutes into the accident until about sixteen

7 hours?;

| 8 A As far as I know that is correct. Except, again

i
9 ref erring to the matrix which you have introduced here,

10 there is some momentary coolant flow shown at Tbout fifteen

1 11 hours and thirty minutes or so.
.

12 O If I can take you now to the thirteenth -- well,
i
'

13 the last three bars on this matrix, that stande for
bv

i 14 once-through steam generator operating levels. Is that

15 correct?

16 A The next to the last one is the level as measured

i 17 on the operating range. Yes.

18 Q At five hours and fifty-four minutes, did the

19 opera tors begin filling steam generator A? ,

, 20 A That is what appears to be indicated on this
1

21 matrix and I have no inf orma tion that would challenge that.

22 Q And at eleven hours and thirty-six minutes, this

23 indicates that they began filling steam generator B, is that

24 correct? Approximately eleven hours and thirty-six minutes?

1

| 25 A Aaain, that is what is indicated on the matrix.

() l

ALDERSoN REPORTING COMPANY,INC,

| 400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
,

I



i

I

a

l

4613 j

() 1 Q And is it correct that the matrix shows that at;

|2 twelve hours steam generator A is f ull or nearly full?

3 A Yes, that is correct.
s

4 0 And you have no reason to disagree with any of

i 5 those statements, do you?

6 A That is correct. As I said, we have not reviewed

7 this in great detail, but I have no reason to challenge it.

8 0 Do you know whether it took six hours to fill

9 steam generator A?

10 A No. In fact, as is indicated on the matrix here

11 1 t self , the actual filling was done very much more quickly*

12 than that.
i

13 Q Can you tell me when steam generator A was full?

O
14 A According to this matrix, it looks like seven

15 hours and ten minutes.

16 CHAIRMAN SMITH: Did I miss the te stimo ny

17 explaining how you can tell from that bar which steam

18 generator -- which is which ?

19 MR. BAXTER: Mr. Chairman, it's blue and green on

20 the original . That's going to be a problem on the documents

21 I have given to the reporter for identification. There is

22 no way to distinguish loops A and B in the copies UCS has

23 provided.

() 24 CHAIRMAN SMITH: There is a way. You can pick a'

25 time and say where each is at that time. But you're going

O
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1to have to do tha t. You're going to have to do something(}
2 like tha t.

~

3 MS. WEISS: Yes. Our inten tion wa s to label those

411n e s , but it's very difficult to get that thing copies,

5because most Xerox machines don't pick up the blue.'

6 CHAIRMAN SMITH 4 Well, I just wanted to bring it

,

7 to your --
1

8 MS. WEISS: You're right. We will have to correct

91t so it will show which line is steam generator A and which

10 line is steam generator B. But the matrix -- the one that

11 1s u p on the easel there -- you could tell because the

12 colors are different and tha t is also the same one that Mr.

13 Jones and Mr. Keaten have in front of them, so they can tell
~

' 14 too.

15 CHAIRMAN SMITH: Do you have enough of the colored

16 ones for exhibits f or how many? Did you have three?

17 MS. WEISS: Well, they charge $18 apiece for this,

18 so we only have one colored one. I will do whatever you

19 wish for that one. I'll give it to the Board.

20 CHAIRMAN SMITH: No. I am in teres ted in having

21 the number of copies necessary for Commission review and

22 cour t review, which is three.

i 23 MS. WEISS: Well, I have talked to Mr. Baxter some

() 24 abou t it. Maybe --

25 CHAIRMAN SMITH: Well, I don't want to take up

(
7

1

!
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() Ihearing time for it, but let's address that problem off the

2 record , I mean in non-hearing time.

) 3 BY MS. WEISS: (Resuming)

4 0 Is it correct that at thirteen hours or maybe a

511ttle bit af ter you had one full steam generator and feed

6 water in service? Well, two full steam generators?

7 A (WITNESS JONES) Yes.

8 CHAIRMAN SMITH: Also, could I note just for the

9 casual reader of this transcript and the chart that the

10 times on the chart begin -- the time on the chart begins
.

11 minus one hour.

12 BY MS. WEISS: (Resuming)

! 13 0 At this time you have full or almost full steam

14 generators. You had feed water availability. Those are the
,
;

i 15 two conditions which you testified today are necessary for

16 the boiler condenser mode of natural circulation and the

17 only two conditions. Why didn't the boiler condenser mode

18 of na tural circulation begin and establish itself at that

19 poin t?

20 A Let me try to go back and straighten out what I

! 21 w a s talking about back then and where you're going here.

22 When I was talking about the conditions necessary for boiler
4

23 condenser , wha t I was speaking about was what you would need

[ () 24 to have available such that a boiler condenser process could

l 25 occur if the primary side liquid inventory was draining or

O
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1 had drained down to where you would actually expose a

2 surf ace area for heat transfer.

3 I was not, you know, because as is pointed out in

'# 4 the testimony, there can be an interruption in the process

5 of going from the liquid natural circulation into the boiler

6 condenser mode while you let the water level drain down to

7 where you get an exposed surface area for cooling.

8 You did not get a boiler condenser mode of
|

9 operation at this time, at least I am not sure whether you

10 did. But certainly out in the fourteen hour timeframe,;

!

11 because what was being accom plished a t this time was the

12 operators were apparently refilling the system with a high

13 pressure injection system and allowing the system to
,

)
s/ 14 pressurize. And he was overfeeding to the point where h'e

15 wa s blocking the heat removal surface that you wculd need

16 for boiler condenser mode of circulation.

17 So he was in the process of refilling the system,

i 18 which would end up ul tim a tel y trapping a bubble void up in

39 the 180 degree bend in the top of the hot leg.
!

20 0 '4ha t did the bubble consist of?

21 A I don't really know. Probably a mixture of

22 hydrogen and steam.

23 0 If, as you testified, the system was full of

() 24 wa te r, why didn't natural circulation begin in the liquid

i
25 mode ?

4
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(} 1 A As I was saying, it was filled, except it had a

2 void up in the 180 degree bend and some region dcwn from

3 there -- I'm not sure exactly where the void would be

4 loca ted , but there was a steam block or a steam-hydrogen gas
.

5 block in the 180 degree bend of the steam generator and

6 there was an insufficient density gradient between the cold

I 7 side of the system and' the hot side of the system such that
i

8 you would have enough density to push the wa ter up and
'

9 around this block of steam and gas.

10 Q Assuming, then, that a void such as the one you

11 have described exists in the U-bend, is there any way to get

12 natural circulation going?

13 A Well, you could get natural circulation going by a

'l
14 bump with the reactor coolant pumps, which was performed at

i
' 15 Three Mile Island, or you could get it established b y.

16 opening the high point vents that are being installed in the

17 hot legs at TMI 1.

18 But what is important to recognize, however, is

19 although you may not have a natural circulation and energy

20 removed f rom the primary system via that mode you are

21 cooling the core quite well because you would have it

22 covered with at least a two phase mixture.
i

23 CHAIRMAN SMITH: Is this high point venting going*

() 24 to be addressed elsewhere in the testimony?

25 WITNESS KEATEN: It is addressed in the restart

: (:)
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4

() 1 report.'

2 CHAIRMAN SMITH: Okay. That answers the
;

'S 3 ques tion. Thank you.[Ji

4 BY MS. WEISS: (Resuming)
a

1 .
'

5 Q You referred to bumping the reactor coolant

6 pumps. You said tha t ha ppened during the accident. Exactly

7 when did that happen?
!

8 A (WITNESS JONES) Well, the line indicated on

9 the chart for reactor coolant pump 1A at approximately

i
10 fif teen a nd a half hours, that was a bump of that reactor'

11 coolant pump.i

12 0 Apparently that didn't get rid of the void, did it?'

! 13 A The bump was not held for very long. I don't
!

14 remember the time sequence of the bump, but it was only a'

15 couple of seconds -- maybe ten, maybe fifteen seconds. But

i
16 1n fact it did have a dramatic increase on the system and'

! 17 did get rid of some of the steam void, because the first

18 ef f ect of tha t pump bum p is seen on the ninth graph, which

19 1s the reac1 coolant system pressure. You can see it at
,

20 fifteen and a half hours. It took a sudden drop from

21 approximately 2350 PSI down to 1600 PSI. And the only way

i

22 that could have been accomplished by s ta r ting reactor

23 coolant pump would be if some of the voids were condensed

() 24 out via the steam generator.
,

25 0 Well, let's take a look at those d rama tic '

|

I ([) -

,
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() 1 movements that you have described.

2 Isn't it true that right after the end of the bump

/ ) 3 th e syst..m pressure and the temperature begins to rise back
V

4 up?

5 A Yes. But also, by the same token the operator was'

6 continuing to pump high pressure injection into the system

7 and was just essentially, I wouldn't say reforming the

8 bubble, but taking the remaining steam and gas that was left

9up in that portion of the system and recompressing it.

10 But there would probably have been less voids left

711n the system at that time because that first sudden -- that

12 first eight hundred PSI pressure drop was indicative of some

13 of the voids being condensed via heat removal in the steam,-

-|'

14 generator.

15 DR. JCRDAN4 I am a bit confused with this

16 situation here now. This bubble you referred to previously

17 and was asked whether it was hydrogen or steam and it is not'

i 18 clea r to me your answer.

19 I gather you said it didn ' t matter. You said it

20 didn't matter whether it was steam or hydrogen. That the'

21 natural circulation of the condenser mode should operate in

22 either event. Is that correct or not?

23 Well, my understanding was that th e reason that

24 you had no natural circulation was that there was a large

25 hydrogen bubble and therefore operating the high pressure

ALDERSON REPORTING COMPANY,INC,
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(}
1 injection system would do nothing. If it were steam,,

2 operating the system would compress the steam. It would

T 3 disa ppear. But if it was hydrogen it doesn't disappear. So

4 wasn 't the problem due to the f act that it was hydrogen, not
1

5 steam?

6 WITNESS JONES: Dr. Jordan, I won't say it doesn't
i

7 matter whether it is steam or hydrogen, because it does.;

t

8 Because as you pump up the system and compress it you will

9 condense some of the steam out of the bubble space. But you

10 cann ot get rid of all of the steam by pressing it up.

11 If you have a steam bubble and you push water

12 against it and raise its pressure some of it will condense

13 ou t. But some of it will still remain trapped by the

14 thermodynamics of the system. You will leave a new mass of

15 steam which will be less, in a smaller volume, and that will

16 determine the system pressure.

17 And because of the limitations of the high

18 pressure injection pumps and the valves on the system you
,
,

) 19 are not able to pump the system up to much more than 2500

20 PSI. So you will end up with the steam bubble still trapped

21 up there.

22 DR. JORDAN: Well, I am failing to understand

23 something and I need educating here. It was my impression

() 24 that the steam pressure was dependen t en tirely upon the'

! 25 temperature of the steam. That as the water rose,
1
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1 compressed the steam, that the steam temperature itself(}
2 would not rise and therefore it would exert no resistance to
3 the rising level of water. Now what is wrong with that?

"},

4 WITNESS JONES: The steam temperature would indeed~

5 rise.'

6 DR. JORDAN: It would rise by being compressed?

7 WITNFSS JONES: Yes. It would rise because you

i 8 were doing work on the bubble by compressing it with the
,

9 water. And that same process also condenses out some of'

10 th a t steam. Because in order to gain temperature to raise

11 1t up on temperature some energy is given up from portions

{ 12 of the steam.
I

13 DR. JORDAN: So the steam acts like a gas gun at

14 that time and undergoes antiobatic compression and a

i 15 consequen t rise in temperature. .

16 WITNESS JONES: That's right. The only difference

17 between the steam and the gas is the gas would just have a

18 pure compression process, while as you do go up in pressure

19 a portion of the steam will condense back out, but not all

20 of the steam.

21 DR. JORDAN: Okay.

22 CHAIE"AN SMITH: Miss Weiss, would you be

23 sensitive to the explanation of new terms or technical terms

24 so that the Board doesn't have to interrupt the momentum of'

(
25 Your cross-examination? I have in mind " bumping", for

4

i

'
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1 example.

2 When terms like that come up which are not

3 generally known it would be helpful if you would make sure

4 that they were explained.

5 MS. WEISS: Yes. I was just using the witness's

6 terms. Perhaps he could define bumping the reactor coolant

7 pumps.

8 WITNESS JONES: Bumping the reactor coolant pumps<

j

1 9 basically just means a turning on of the pumps and a quick
i

10 turning off in a short time period, something on the order
+

11 of ten or fifteen seconds. We would consider that a pump

12 bump . That is, instead of completely starting the pump and

13 allowing it to circulate, you get it up to speed to get some
i

14 circulation established, and you turn it off, which is in
i

15 ef f ect like a big bump on th e system -- or shove.

16 BY MS. WEISS: (Resuming)

17 0 Do you know if there are any restrictions on

18 bumping pumps?

19 A I am not sure what you mean by restrictions.

20 CHAIRMAN SMITH: To jumping pump is somewhat

21 analogous to smashing a button --
;

22 WITNESS JOdES: Similar to what?
i

23 CHAIRMAN SMITH 4 You don' t bump th e pump.

() 24 MS. WEISS: I'm sorry.

25 CHAIRMAN SMITH: I think it's explained, but

;

i
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1 bumping the-pump is a term -- well, that's explained
)

2 satisf actorily.

,e 3 BY MS. '4 EI SS : (Resuming)
,

k#"
4 Q Is it true that each time the reactor coolant pump

i S is bumped you have to wait for it to cool down again before

~ 6 you can bump it again ?

7 A Yes. The pump people have stated that it takes

i 8 some time for the motor to cool off. I don't know the

'
9 details or the machanics of why you wait, but that you

10 normally will wait some period of time before you try a

j 11 subsequent bump with the same pump.

12 0 Do you think when you look at the matrix and you

13 see that bump at about fifteen hours and a little over a

14 h alf , and then you see the pump started up a little under

15 sixteen hours -- do you think that difference of time there

16 migh t reflect the time required to cool the pump down again

17 before you could restart it?

18 A It was my un d e rs ta n ding that is why the time delay

19 was built in thare.

20 0 Is it your testimony, then, that there are some

21 conditions where you cannot get into natural circulation

22 without f orced cooling -- in other words, bumping reactor

23 coolant pumps?

) 24 A Usinc natural circulation as a liquid-solid

65 system , as we have used it within the testimony, it -- you
!

.

i I

.

.
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1 do not need to provide forced cooling in order to

2 reestablish natural circulation.

3 At the time of the TMI accident it was utilized .

;
'

4 It is still a preferred mode to utilize the pumps, but with

5 the high point vents which are going to be installed at TMI

61 they can perform a function where you open them while the

7 system refills, which allows for the steam or gas which is

8up in that portion of the system to be bled out while the

9 water level rises, so you can fill the system back up and
,

f

10 reestablish natural circulation..

11 The important thing is, irregardless of how you

12 try to reestablish natural circulation, if you are in the

13 mod e where you are refilling the system and have this local

)
s_- 14 steam bubble in the upper regions of the hot leg, you have

;

15 water or two-phase mixture over the core and you will be

16 providing adequate core cooling. And the core will remain

17 1n a very safe condition.

18 0 For how long?
1

19 A Forever.

20 C Let's go to page eight.

21 DR. JORDANS Before you leave, it is obvious that

22 I need some more instruction.

23 Let's assume that there was no hydrogen up there.

( f~3 24 Then it is still not clear to me why it was that there was
- s/ ;

25no convection cooling in the boiler mode -- is that the way

|

O
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(V'T
1 you referred to it? The boiler condenser mode? If the

2 steam generators had cool surfaces, as they must have hac if

e] 3 the auxilliary feed water system was working, then that ,

J
4 steam, although it would have been, as you said, upon

'

5 compression would be at somewhat higher temperature, it was

6 exposed to a cooler surf ace. And tha t is exactly the

7 mechanism that is supposed to operate in this boiler

8 condenser mode.

9 So that I do not see yet how it is that if there

10 was no hydrogen there why it was that the natural convection

111n the boiler condenser mode was not established.

12 WITNESS JONES: I am not saying it was never

13 established. I am saying that at the time period we were

14 looking at -- fourteen hours -- it was not occurring.

15 To give you an answer to that, Dr. Jordan, I would
.

16 11ke to refer you to figure 1 of our testimony, which

17 follows page 14 This is the BEW design system.

18 Now, to try to describe the process going on after

19 you come out of the hemispherical or the semi-hemispherical

20 head, which is the upper part of the steam generator, that

21 1s where your cold surfaces would be. That is where the

22 tubes are. So any steam above that region would not see

23 those tubes. You would have to have the steam brought down

IT 24 to the tube region.
V-i

25 If you are in a refilling mode where you are

|
'

1
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() 1 filling the system up with water and they put water above

2 all the tubes and you are rising up in the plenum of the

) 3 steam generator in the hot leg, that steam which is not

4 controlling your system pressure is not seeing the cold tube

5 surf aces and effectively you do not have heat removal via

6 those.

7 DR. JORDANS Let's assume now we have a two-phase

81n the core, as you mentioned, as one of the ways in which

9 you can establish the boiler condenser mode. We have

10 boiling at the top of the core -- steam being generated

11 there. Now why doesn't that steam see the tubes over in the

12 stea m generator?

13 WITNESS JONESs That steam -- see the condition

O
|

14 you are describing is a condition where you are not really

I
i 15 refilling the system. If you have substantial boilinc in

16 the core you will not be refilling the cystem in all'

17 11kelihood.

18 DR. JORDANS I see. And under those circumstances*

19 you say the boiler condenser mode would work.

20 WITNESS JONES: Yes.

21 'DR . JORDANS All right. What kept it from working

22 here? Was there not a bubble of gas or bubble of steam but

23 a bubble of water in that hot leg?

24 WITNESS JONES: let me try to take you back. Keep
l
i

25 the figure available in the diagram which wat given us by '

(
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/} 1Miss Weiss. At about one hour and forty m..nutes the last

2 reactor coolant pumps were tripped.
,

3 Okay. If you look at the steam generator levels

'
4 in that timeframe, you could see that there were about --

5 from about one hour and forty minutes on to somewhere around

6 six hours they were being maintained at less than fif ty

7 percent of the operating range. This is the secondary stage

! 8 steam generator levels. This is one up from the bottom on

9 the chart.

10 DR. JORDAN: ! see. This is the one that's colors.

11 WITNESS JONES: That's right. But both graphs
,

12 show up to about six hours. You had steam generator levels
,

; 13 on the order of fif t y percent or less.

14 DR. JORDAN 4 Yes.

15 WITNESS JONES: Translating that over to the
.

16 figu re in my testimony, that roughly corresponds to the line

1, 17 which is identified as the steam generator thermal center.
I

18 DR. JORDAN 4 I see.

19 VITNESS JONES: Now, at the time they turned off

20 the pumps they did get a ccndensing process occurrino within
:

! 21 the steam generator, because the primary systen pressure

22 star ted to decrease from' roughly 1100 PSI and dropped down

23 to a pproxima tely 600 PSI.

() 24 DR. J0EDAN4 That's number nine.

? WITNESS JONES: Eight or nine. It's the graph25

(}
l

I
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(') 11abeled Reactor Coolant System Pressure. You can see

2 between somewhere on tne order of one hour and thirty-five

|
3 or f orty minutes down to about two hours and ten minutes the

4 system pressure dropped. What that is indicative of was
t

5 that there was heat removal occurring in the steam

6 generator. And in fact there was a condensation process

7 occurring .

8 DR. JORDAN: I see. So you say th a t at that time

9 the condenser mode was operating?

10 WITNESS JONES: Right. Eut the problem with it

11 was that there was - you had maintained well, when you--

12 tripped the pumps during the accident, at the time they were

13 trip ped there was very little inventory remaining in the
1

J 14 primary system.

15 DR . JORDAN: Yes.

16 'JITNESS JONES The boiling which was occurring in

17 the core and the condensation was essentially transferring

18 mass f rom the core and allowino it to collect in the lower

19 regions of the system. That is, the regions below the steam

20 generator thermal center I was talking about and the water

21 was essentially being transferred and trapped within the

22 1ower portions of the steam gener. tor and was not

23 recircula ting .

) 24 DR. JORDANS Well, the solid water. But steam was'

25 being recirculated.

.
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{} 1 WITNESS JONES: The steam was circulating and

2 being condensed. But the boiler condenser process relies on

: 3 a steam generation within the core, the condensing in the

4 steam genera tor, and then a subsequent water flow back into

5the system. And that water flow comes from maintaining the

6 primary system inventory and keeping the steam generator

j 71 eval above the 95 percent -- around the 95 percent range.

t

8 And because they kept the level down at 50 percent

9 they essentially filled up that bottom region and then they

10 stopped heat transfer when you had covered up that steam

11 surf ace because the inventory of the seconda ry side was low

12 and was not above the reactor coolant pumps to allow water

13 to flow back in.

14 DR. JORDAN: I see. So that the cold leg there

15 would be filled up less than the pump. Is that what you're

16 sa ying ?

17 'J IT N ESS JONES: Right. And then-when that happens

18 you stopped heat transfer and in fact that is.the start of

19 the pressure rise indicated at about two hours and ten

20 minutes on the pressure curve. And then later en th e

21 pressure continues to increa ce because they stop. They

| 22 close up the port and you get the hydregren generation,

23 which just accelerates the repressurization process.

()| 24 DR. JORDAN: Now the beat transfer shouldn't

25 really have stopped. The boiling would continue in the

O
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I'T 1 core, even thouah it was not at the top. There would still
V

i 2 be steam generated. That steam should have gone around and

) 3 condensed over in the steam generator. And so there would

4 be cooling a t least to the level of the core at which the

5 water was existing. Is that correct?

6 WITNESS JONES: Yes. There was cooling in the ;

7 steam genera tor region, you know, up to the elevation where-

8 the secondary side level was. But ultimately you did kind

9of close off the heat transfer because you built up a water

101evel in the primary system which was equal to the level in

11 the secondary system. So that there was no way to get the
!

12 stea m to transfer energy to that colder water on the steam

13 generator side. You had a block where you could not bring
)

14 the steam in contact with the cold tubes covered with liquid^'

15 on the secondary side.

16 DR. JORDAN: 'd e r e these secondary sides of the

17 stea m genera tor -- was tha t not kept at fairly high level by

18 t h e operation of the auxilliary feed water pumps so that all

19 the time -- well, I see you're saying -- now let's look at

20 the -- which chart is it that shows --
i
'

21 'JITNESS JONES : This is the one two up from the

22 bottom. As you can see, until about six hours or so,

23 neither steam generator was being maintained at a level

() 24 where you would have --i

25 DR. JORDANS You just didn't have enough surface'

'

!
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,

1 to transf er the amount of heat that was being gen e ra ted .
[}

2 WITNESS JONES: They had enough surface. It was

"} 31n the wrong place. It was in the bottom of the generator.'

i s/
t4 They needed to raise it up above the pump. If they had that

a

l'
]

5 surf ace above the pump a couple of feet then they would have

6had a condensing surface where every drop of steam condensed

7 would then just push a pound of water -- another drop of
,

8 water -- back over the pump to keep the circulation

9 established.

10 DR. JORDAN: So it was the wa ter side, then, that

11 you lost circulation?

i 12 WITNESS JONES: Yes.

i
13 DR. JORDAN: The water couldn't replenish the

f 14 water in the core.

15 WITNESS JONES: That's right. Because a high

16 enough steam generator level was not maintained.

17 DR. JORDAN: Okay. I think I understand. I won't

I 18 guarantee to remember that.

i 19 BY MS. WEISS: (Resuming)

! 20 0 You discussed the repressurization of the system

21 starting at about two hours and ten minutes. Is there any
c

! 22 alternative explanation to the one you gave? And the reason
J

23 for that, I'm specifically referring to the block was closed

() - 24 a t that time.
'

25 A Well, if you look at the chart, the block valve

(
,

!

!
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(} 1was closed somewhat af ter the start of the

2 repressurization. It is somewhat, I won't say -- well, it's

3 somewhat of a problem, because the repressurization -- the

_-, 4 start of it -- and the time they closed the block valve are

5 very close, and so it is difficult to assess exactly which

6 mech anism was responsible for the start of the

7 repressurization. But closure of the block valve itself --'

81f you had a level high in the steam generator where you

9 could then go into an actual boiler condenser mode would

10 have maintained the system pressure.

11 So they had had to have stopped transferring heat

12 to the steam generator at that period of time. Looking at

13 the eleva tions involved where the system levels were being
,

' (i

14 main tained and on the secondary side, it is readily apparent

15 that you could not establish the continuous flow of

16 circ ula tion through the system with that level -- with the

17 secondary side level being maintained below the , pump level.

18 You could just not continue a boiler condensing mode

19 indefinitely.

20 0 Earlier, when you were discussing with Dr. Jordan

21 w h y you couldn't collapse the steam bubble, you mentioned

22 1 imitations on the high pressure injection punps -- the HPI
4

23 pumps. Would you elaborate on what those limitations are?

() 24 A Well, basically the limitations are the pump

25 ca nnot pump above -- and I'm not exactly sure of the'
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1 shut-off hesd of the pump -- but it's somewhere on the order^

2 of a 27-2800 PSI pressure in the primary system. And if the

3 primary system pressure is that high you would not be able

4 to circulate fluid -- pump fluid -- into the primary system.

5 DR. JORDAN: This puzzles me very much because I

6 thought the hich pressure injection pumps could pump ip to

7 the place where the safety valves would trip.

8 WITNESS JONES: Right. And the safety valves are

9 set at 2500 PSI. So these pumps are about 2800 -- somewhere

10 in that range. It is a couple of hundred PSI above the

11 valve set point.
n

12

13

14

15

16

17

18

19

20

21

22

23

fm
's ) 24
v

25

i (''';
\._

'
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() 1 DR. JORDAN: Okay, then. What w7s it you said

2 before that bothered me?

3 (Pause.),

4 DR. JORDAN: Ah, yes, that's right. The Chairman

5 reminds me that the high pressure injection pumps couldn't
,

6 compress the bubbles. It doesn't matter whether they

7 compressed the bubbles or not. If they raise the pressure

- 8 to a place where the steam goes out through the valves or

9 th e PORV, that itself gets tid of the steam.

i

to WITNESS JONES 4 It gets rid of steam in the

11 pressurizer, but not in the hot legs, which is where the

12 steam bubble is blocking the natural circulation.

13 DR. JORDAN: But that pressure can't be higher
'

14 than the pressure --
.

-
2

15 WITNESS JON ES: No, but if I bleeded the steam off-

16 the pressurizer, then that will make the pressurizer be a

17 1ow point, slichtly lower. It doesn ' t have to be much.

18 DE. JORDAN: Low point in what?

19 WITNESS JONES: In pressure.

20 DR. JORDANS All right.*

21 WITNESS JONES: And the water will just

22 pref erentially fill up the pressurizer. So in fact what

23 happens, if you were to open the valve in the pressurize r a t

24

25

)
. .

i

l
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() I this point in time to try to get rid of the bubble, all that

2 would happen is that you would have a liquid mass flow into '

0)
II 3 the pressurizer and you fill the pressurizer up. You would

4 still ha ve a bubble in the hot leg. It would not cet out.

5 DR. JORDAN: I see, I think. I thank you.

6 BY MS. WEISS (Resuming)

4 7 Q On page 8 of your testimony, Mr. Jones, you say

8 that at 16 hours you started one reactor coolant pump to

9 reestablish uniform temperature distribution in the primary

10 system ; is that correct?

11 DR. JORDANS Where is that?

12 MS. WEISS: That is the bottom four lines of page

13 8. And it continues on the next page.

'' WITNESS JONES: Yes, and not only to establish14

15 unif orm temperature distribution, but also to sweep out the

16 void , the steam bubble, gas bubble, and reestablish a direct

17 heat removal path via the steam generator.

I 18 BY MS. WEISS: (Resuming)
.

19 Q Why do you want a uniform temperature

20 distribution?

21 A (Witness Jones) You don't really need to have a

22 unif orm temperature distribution in the system. It is my

23 understanding -- and this part was co-authored, and I'll let

24 Bob, Mr. Kesten, address tha t a little further. But it was

25 both to reestablish the uniform temperature distribution and
t

| /~T
i 's)
|
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() 1 to remove the voids. This is our understanding of why the

2 operators performed the function, not to say whether it was

-s

) 3 the reason or it had to be done, but this is our

4 understanding of vny the operator bumped the reactor coolant

5 pumps.

6 0 You're not talking about bumping; you're talking

7 about starting.

8 A I mesn re-starting the reactor pumps.

9 A (Witness Keaten) I'd like to answer that. What

10 the operators were trying to do, according to our

11 understanding , war to r7 turn th e plant to a normal mode for

12 them , and the normal cooldown mode was with full circulation

13 1n the primary system and heat removal via the steam

"' 14 genera to r. And so that was the cooling mode with which they

15 f elt the most familiar.

16 The mode they were in at that period of time they

17 clea rly recognized a s being something that was unusual, and

18 they wanted to get back to one they really f elt like they

19 knew what was going on.

20 0 Do you have any opinion on why they felt they

21 needed a unif orm tempera ture distribution, Mr. Keaten, if

22 this was your writing?

23 A (Witness Keaten) I think it was both of our

() 24 writings , but I'll answer it.
,

25 One of the things that was bothering the people,

O
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(". 1both in the control room and those who were assisting or
V

2 advising from outside, was the fact that there were

# 3 temperature detectors in the hot legs which were basically

4 of f scale high and there were temperature detectors in the

5 cold legs that vera off scale low. And while those

6 de tectors in themselves did not say whether or not the core

7 was being adequately cooled, it obviously was desirable to

8 return to a normal circulation mode in which the temperature

9 detection levels were on scale, and in fact that is exactly

10 what happened.

11 When the pump wa s started and continued to run,

12 then the temperature detectors returned into the normal

_

13 oper atin g range.

(/ 14 0 Can you show us where the RTD's were off scale

15 with raference to the matrix UCS-1 for identification?

16 23. TOURTELLOTTE: MB. Chairman, I'm havino a ha rd

17 time understanding Mrs. Weiss over at this end.

18 BY MS. WEISS: (Resuming)

19 Q Can you show us with reference to the matrix when

20 the RTD's were off scale and when they came back on scale

21 A (Witness Keaten) The temperature instrumentation

22 that was normally used for reactor control -- I am not sure,

23 but I believe that the hot leg detectors went off scale at

I'; 24 the order of 640 or 650 degrees,
v

25 0 If you look at bars 4 and 5 of the matrix, reactor

rm ,

-

i

l

|

|
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() 1 coolant system outlet and inlet temperature, there is a note'

27. Do you see that? Do you see it marked " Note 7"?;

3 A Yes, I do.

4 DR. JORDANS I don't see that.

5 WITNESS KEATEN: Note 7 is down at the bottom.
,

6 BY MS. WEISS: (Resuming)

7 0 Note 7 says "Information available to the operator

8 on the main control console"; is that co rrec t ?

9 A (Witness Keaten) That is what Note 7 says, yes.

10 0 That would suggest to me that the information ,

11 shown on those graphs, that is, temperatures, were available

12 to the operator, is that correct, during the accident?

13 A I would agree that that would be the

O.|

14 interpretation of Note 7. But in f act, I think that that is

.

15 incorrect.
I

16 Q So you are saying now that above 650 degrees this

; 17 in f o rma tion was not available to the operator?

18 A I said I believe that is correct, but I'm not

19 completely certain.

20 0 Would there be any way fa.r you to check that

21 rela tively quickly, maybe for tomorrow?4

,

22 A Yes, I think that can be checked.

23 0 Thank you.

24 DR. LITTLE: Let me just interrupt a minute. I

25 notice on the lef t-hand side in the margin it says,

}
I ,

'

|

ALDERSoN REPORTING COMPANY. INC, |,

1

400 VIRGINIA AVE., S.W,. WASHINGTON, o.C. 20024 (202) 554-2345
I

- _ - . , . . - , . - . - -, .- . . . ,m._ - _ , - _ , . - . - . . . - - ._ _



i
i

I
1

4639 j

(~j 1" Degrees, Fa hrenheit , Instrumentation Eange," and it has the
'v

2 values civen there as 520-620. What does that mean?

3 WITNESS KEATEN: Yes, thank you, Dr. Little. That

4 is the so-called narrow range temperature instrumentation

5 that is normally used by the operator in this range. And I

6 correct my number of 640. The correct number here is 620.

7 So that does indicate the range of the narrow range

8 temperature in strut en ta tion .

9 DR. LITTLE: That is where they're trying to keep

10 it o r is th a t the one where they have an extended scale?

11 WITNESS KEATEN: That's right, that system is used

12 as input to the integrated control system, so it needs to

13 have a high resolution in that range.
(_)
(s/ CHAIRFAN SMITH: So that nodifies Note 7, then.14

15 BY MS. WEISS: (Resumina)

16 0 Well, that's my question. Doesn't the operator

17 also have wider range instrumentation?

18 A (Witness Keaten) As I said earlier, my memory is

19 n o . But I would really prefer to check that and be sure

20 th a t I am correct.

21 0 Mr. Jones. you don 't have any knowledge of that,

22 do you?

23 A (Witness Jones) N o, I do not.
,m-

(a) 24 0 I'm coing to ask your indulgence and re-ask a

25 ques tion , because I'm not sure that I either got it or, if I

|

(~N |
LJ |

|
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A

1 did get it, that I understood the answer. And that is, de

I 2 you know why the operators wanted to establish a uniform
;

i 3 temperature distribution ?

I 4 A (Witness Keaten) One of the things they wanted to

j 5 do, as I indicated, was to get the temperatures back on

i
6 scale on the instrumentation + hat th e y were no rmally using'

! 7 to monitor temperatures. And the second thing is, as Mr.

8 Jones indica ted earlier, tha t th e y wanted to assume the core

9 cooling mode that they were most familiar with, namely
,

to circulation in the loops. And in order to do that, it was

i
11 necessary to switch the bubble out of the loops.

i

12 0 How long did it take --

13 CHAIRMAN SMITH Excuse me. Before you go on, I
,.

14 don ' t believe tha t was the complete answer. That was not

3
15 the complete answer to the previous question , according to

l) 16 my memory. But if you're satisfied, I have no reason to
1

17 1nterrupt.
,

18 WITNESS JONES: I'd like to add on that just a

19 11ttle bi t. As Bob was trying to explain, the operator was

'
20 trying to get back to a mode that he was familiar with, and

21 that mode would include equal hot leg. temperatures. So the ,

22 starting tha rea ctor coolant pump not only provides the

! 23 circulation, but tends to bring the temperatures into closer

!O 24 aree e"*-

25 BY MS. WEISS: (Resuming)

O'

i

|
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|

1 Q Okay, then. Just with respect to the words that

2 you use in your testimony, " uniform temperature

/3 3 distribution ," what you are talking about is getting the hot#

V' 4 leg temperatures back to near equivalence; is that correct?
,

I
i 5 A (Witness Jones) Excuse me. I missed the last

6 part of the question. Could I have it read back, please?
;

7 Q With respect to the meaning of the term " uniform

1 8 temperature distribution," which are the words that you used

I sin your testimony, does it refer to getting the hot leg

10 temperatures near to equal?

11 A Yes, it refers to that, because it goes on to

j 12 f urther state s "By removing the voids from the 180-degree
;

13 bend in the reactor coolant hot legs."

i 14 0 okay. How long does it take to get a uniform

15 temperature distribution af ter the reactor coolant pumps are

16 started ?

17 A Well, if you look at the fourth item on the chart,

181 ca nnot tell you the time there, but it is cuite quick. It

19 1ooks en a couple of minutes.

20 0 It happens very quickly; is that correct?

21 A Yes-

22 O Why did you keep the reactor coolant pump on for a

23 mont h , if that is the case?

() 24 A (Witness Keaten) I'm sorry, I didn't understand

25 the question. I just didn't understand your words.

O
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1 0 Why did you keep the reactor coolant pump on for a

2 month, if it took only minutes to achieve the objectives for"

j 3 which you restarted it?

!
4 A Well, I hate.to repeat myself again. But as we'

4

5 said , what the operators were doing was returnine to the
:

6 mode of core cooling that they were the most familiar with,

7 and the one they were most familiar with was the use of the

8 reactor coolant pumps. And so, having reestablished that

]
9 cooling mode, they retained it.

10 0 Why was the reactor coolant pump shut off that one'

11 month?
,

12 A A decision had been made as a part of the

| 13 emergency planning that was done af ter the accident -- and

14 I'm using " emergency planning" in the sense of plant;

15 operating emergency procedures, the plans that had been

16 developed with respect to what would be done in the event of

] 17 failure of certain equipment that was currently in service.
,

| 18 And one of these plans had dealt with the actions to be
i
! 19 taken if the pressurizer level instrumentation was lost.

20 And a decision had been made that if the pressurizer level

21 in s t r umen ts , all three of them, were lost, that the system!

1

22 would be filled solid with water, so that the operators
,

23 would be able to tell where the level was by simply

O 24ebeerving thet eeeing weter te the system wee 1d increese the

25 pressure drama tically. |

|

O ii

1
'

i

i
i
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'

1 And a f urther evaluation had been made that it was i

) I
' '

2 less risky to operate in tha t mode, with the system solid4

3 full of water, if the plant was on natural circulation, so

4 that there would be no opportunity for an inadvertent
,

5 pressurization transient due to some operation of the

j 6 coolant pumps.

7 So in the period of time just before the coolant

; 8 pumps were turned off, two of th e pressurizer level
|

9 instruments had been lost and a third one had become erratic
a

10 in a form tna t had been a forerunner of failure in the other

11 two instruments. And so the decision was made to make that

12 deliberate transition to natural circula tion .

; 13 0 Why, when the system is solid, without pressurizer
,

14 level instru mentation , is it dangerous to run the reactor
,

15 coolan t pumps?

16 A I don't believe that I said that it wa s

17 dangerous. But there was a perception that there was more
1

18 of an opportunity to induce pressure transients in the

19 system if the pumps were running than if they were not --
1

20 0 Then the pumps would cavitate at the pressure --

21 1'm sorry. I didn't mean to interrupt you. You can
,

22 contin ue.'

23 A In answer to your most recent comment, no, pump

() 24 cavitation is not a concern in the situation where you have

25 relatively high pressure in the system and a full

O -
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1 inventory. The concern would be that, with the system solid-

2 with water, the change in pressure for small changes in

/"' 31nvantory or small changes in the way the pump operates is

4 much greater than it is when there is non-full pressure,

5which therefore basically serves as a surge tank.
,

i

; 6 Q And what's wrong with that? What is undesirable

7 about that condition?

8 A I am sorry. I still don't understand the

9 question. About which condition are you asking?

10 0 In the condition where very small changes in

11 tempera ture, well, result in changes in pressure.

12 A I'm sorry, I don't believe I'm talking about that

13 a t all. I's talking about changes in inventory causing a

14 change in pressure.

15 MR. POLLARDS We'll try, for the first time, to

16 ask a few questions to help along. Let ne review.

17 MR. TOUETELLOTTE: Mr. Chairman, over here, r.
1

I

18 Tourtello tte . Wi th their backs to me and not really

19 spea king into the microphone, all we get over here is a
1

20 mumble of vards, and it is very difficult to follow.

21 CHAIEMAN SMITH: Very close, Mr. Pollard.

22 MR. POLLARD: As ! understand your testimony so

23 far, the operator started the reactor cooling pump in order

() 24 to get into a cooling mode that they were more comfortable

25 with , one that they were more useful. Then the pressurizer

(
,
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1 level instruments f ailed, or two failed and one became

! 2 erra tic.

| 3 You had previously decided that, should that

! /~)N
i 4 occur, that you would fill the system solid in order that

5the operator might have a better awareness of what the'

6 system inventory was. The basic question we are trying to

7 get at is why filling of the pressurizer in order to help

8 the operator know what the inventory is led you to the

9 decision to shut down the reactor coolant pump?

10 WITNESS KEATEN: And the answer was that it was
T

11 our perception that there was a lower probability of getting

12 some sort of a pressure transient in the coolant system

13 under na tural circulation with a solid system than there

14 would be with the coolant pumps. I don't mean to imply by

15 that tha t we felt like continued operation of the coolant

16 pumps was absolutely unacceptable, but simply that, given

! 17 the f act tha t we had had a month at that time to evaluate

18 our various alternatives and we were looking for the most

19 st able and leact risky mode of plant operation, the one that

20 was least likely to lead us to new problems.

21 We felt that like with a full pressurizer that

22 that mode of heat transf er was natural circulation.

23 MR. POLLARD: Now, your answer, as I understood

() 24 1t, was that the probability of having a pressure transient

25 wa s lower with the pump off on natural circulation than if

O
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() 1 you let the pump costinue to run with the system solid; is i

2 that correct?

3 WITNESS KEATEN: Yes.

''

4 MB. POLLAPD: Why is the pressure transient a

i

5 situation to be avoided? Why are you interested in going'

61nto a mode where the probability of the pressure transient
i

71s lower?

8 WITNESS KEATEN: I think there may be several

9 answers to that. But my memory is that one of our principal
,

10 concerns at that point in time was the fact that we had a

11 reactor core which was in an unknown configuration and we

12 had no way of determining what might be the inpact of any

13 change in the reactor operating parameters. Ant so one of

14 our strongest motivating forces in that time period was to*

15 keep the plant operation as stable as possible in respect to

16 all of the parameters.

17 And so you can say that, given the special

18 circumsta ncas tha t existed after the acciden t, that we were
.

19 supersensitive to avoid the things that maybe with. a normal

; 20 plan t would be of less concern.

21 MR. POLLARD: That would be my next question,

22 then. With a normal plant, is operation of a reactor

23 coolant pump something to be avoided, something when the

() 24 system is solid?

25 WITNESS KEATEN: I really don't think I have a

O
!

|
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() Igood answer to that question.
.

! 2 MR. PCLLARDs Let me ask a different one, then.

) 3 Have you ever operated reactor coolant pumps in the normal

4 course of operatinc Three Mile Island Unit 1 with the system

5 in a solid condition?
i

j 6 WITNESS KEATEN4 To the best of my knowledge, let

! 7 me say I suspect that the answer is no, although I am not

8 sure . And the reason I say that is that operation with the

9 pressurizer solid is not a normal mode of operation at Three

10 Mile Island, and in fact is something that has been done --

11 other than af ter the accident, it was only done during

12 hydrotesting of~the plant.

13 BY MS. WEISS: (Resuming)

14 0 Isn't it true, Mr. Jones, that there was no time'

'

15 during the first month of tii e accident that natural

16 circulation was adequate to cool the core?

17 A (*41tness Jones) I really have some problems with

18 your question . Let me try to reword it a little bit.
;

19 0 Well, why don't you tell me --

20 A What I am saying is, natural circulation is not a

21 core cooling function. I separate the two in my mind. That

i 22 1s why I have trouble in responding directly to your

23 qu estion.

() 24 If you keep, after a reactor trip, if you keep the
.

25 core covered by at least a two-phase mixture or by solid

O
!
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(]) Iwater, you will provide adequate core cooling. The natural

2 circulation process or heat removal process out of this

) 3 system is something that is needed to prevent excessive

4 system pressures f rom occurring due to the continued energy

5 addition to the core. And that is why I have trouble

6 answering the question directly, and I would rather separate

7 the two.

8 In going back now to the specific TMI sequence, I

9 believe that there were periods of time during the accident
,

10 where the core was adequately cooled without the reactor

11 coolant pumps running.

12 0 Identify those periods of time, please.

13 A Well, the specific period of time that immediately

14 comes to my mind in looking at the chart that you handed out

15 is the period of time between five and a half hours to seven

16 and a half hours, where the reactor coolant system pressure

171s cycling at around 2100 psi. The reason the system

i 18 pressure was that high at this point la time, the operator
1

19 had filled or had been injecting a substantial amount of

|
20 high pressure injection fluid, and had refilled the system

21 to a substantia] amount and had recovered the core by this

22 time. And I believe that once the operator had recovered

23 the core -- and in fact, I believe, actually from somewhere

() 24 aroond this time frame on he probably kept the core cooled

25 because he kept it covered with water.

O
f
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|

["} 1 A (Witness Keaten) I would like to add another!

2 example that occurred during that time f rame , although
!

O 3 unfortunately you cannot see it on this particular matrix
,

4 because of the lack of detail. But if you look at more
i

5 detailed parameter plots of what happened in the first few

6 minutes f ollowing the reactor trip, in the period of time

7 from about a minute and a half after trip, at which time the
4 ,

| 8 high pressure injection flow was initiated, until the period

9 of time of about four to four and a half minutes, when the

10 flow was throttled back , the reactor coolant system

i 11 temperatures were maintained at a constant normal level,
4

12 despite the fact that at that point in time there was no

| 13 emergency f eedwater since the block valves were still

14 closed .

15 Therefore, the only mode of cooling was through

~

16 the injection of the high-pressure injection circuit. And

17 1t was only when that flow was throttled back that the

18 reactor coolant system temperature started to rise.

19 0 But that is forced cooling, isn't it,

20 high-pressure injection pumps?

'
21 A It is forced addition of water to the system.

22 0 Okay. Well, I want to proceed just a minute on

i

23 your statement that between five and a half and seven and a

() 24 half hours the core was adequately cooled without forced

25 cooling. And I don't think there's any terribly

O-

|

ALDERSON REPORTING CoMF ANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345

. - . . _ - . .. -- -, - __



._ _ - - _

, _

|

4650

1 sophisticated way of asking this question.

2 I mean, why, if, as you imply, everything was
.

3 under control, why did the operator start to -- in other

4 words, he sta rted to depressurize at about seven and a half

5 hours.

6 A (Witness Jones) I don't really have an answer to
,

7 that. I believe what I heard was that he was trying to

8 depressurize down to get the low pressure injection pumps'

9 opera ting, is some of the comments I've heard. But I do not

10 know the basis for all the operator decisions being made at

11 this time.

12 0, And he did not in fact get the heat removal?
;

13 A I don't really have an answer to that. I believe

O 14 what I heard was that he was trying to depressurize down to

15 g e t the low pressure injection curips operating, is some of

16 th e comments I have heard. But I do not know the basis for

17 all the opera tor decisions being made at this time.

18 Q And he could not in fact get the system pressure

19 1ow enough to go onto residual heat removal, low pressure

20 injaction; is that correct

21 A That is correct.

22 DR. JORDAN This chart shows that the core flood

23 1njection did come on at around eight and a half hours; is

() 24 that correct?
I

3
25 WITNESS JONES: That is correct. The core

I

j
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1 flooding tanks are passive systems and they have got a
)

2 system on nitrogen overpressured at about 600 psi.
4

(' 3 DR. JORDAN I see. So therefore, it was from

4 inspection of the primary pressures that you conclude that

5 that core flood injection system was operating?
4

6 WITNESS JONES: I don't know whether there is any

7 --

8 DR. JORrAN: Not a direct measure of the flow?

9 WITNESS JONES: Well, the notes at the bottom,

10 note 2, it says that references -- where it says core flood

11 tank injection is inferred, based on the recorded rea cto r

12 coolan t system pressure history.
!

s 13 BY MS. WEISS: (Resuming)

14 0 Isn't it true that core flooding and reactor

15 coolan t systen pressure are twC different systems?

16 A (Witness Jonen) Yes.

17 0 Now let me ask Mr. Keaten if he has any better

18 information on why the operator started to depressurize at
|
3

19 seven and a half hours, bearing in mind that by this time in

20 the accident thare we re quite a few more peo ple than the

21 operators involved, if I remember correctly.

22 A (Witness Keaten) Yes, I think Mr. Jones'

23 stat em en t is correct, that the operators tried to

| () 24 depressurize in order to get on their normal long-term

25 shutdown cooling mode, which is operation of the decay heat

(
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() 1 removal system, which uses the same pumps as the lowt

2 pressure injection system does.

I 3 0 Is it your testimony that the operators recognized

4 that the core was being adequately cooled, but they were
1

5 just trying to get into a lona-term deca y heat removal?

i 6 A I am personally not su re as to what was in the

7 minds of the operators regarding how adequately they felt

8 the core was being cooled at that time. I think the one

9 thing tha t can be said with some certainty is that they

10 recognized that they were in an unusual situation, one that

11 wasn 't covered by the operating procedures, wasn't really

12 covered by the training program, and they were trying to get

3,.
13 the plant into a condition that was covered by their

,

14 training and procedures.

15 Q Isn't it really a surmise on your part that the

16 core was adequa tely cooled between five and a half and seven

17 and a half hours?

18 A (Witness Jones) I think when I made the statement

191 stated rig h t there that it was my belief that, because

20 there were no tempera ture indications being received from

21 the in-core thermocouples, they were off scale, so there was

22 no way to tell what the trend was. But based on the fact

23 that when they went to natural circulation at TF.I there was

() 24 heat removal through the core, from what I understand, there

25 was no f urther increase in radiation levels af ter basically

}
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() Ithe first three hours of the accident.

2 All of those items lead me to the conclusion that.

(m
) 3 the core was probably beine adequa tely cooled in this time

; 4 f rame. And when I said five to seven, I pointed that out

5 specifically because it was readily apparent. It probably

i
6 started to occur somewhere in the three to four-hour time

f 7 frame and continued all the way up until the start of the
i

) 8 reactor coolant pumps.
i

I 9 0 When the reactor coolant pump was tripped or

!
4 10 turned of f a t approximately one month into the accident, do

11 you know what the decay heat rate was at that time?
,

i~
12 A I don't remember the specific values. I have seen

i 13 reports which indicated it to be on the order of two and a
.

i

14 half to three and a half megawatts.

15 Q You do know that it was far less, the decay heat.

16 ra te a t that point, was far less than it was when the

; 17 reactor coolant pump was started up at 16 hours?

18 A "Far less" is a very qualitative term. But it was

19 definitely less.

20 0 About an order of magnitude?

! 21 A I don't really know. I am not sure what two and a

22 half megawatts -- let me see. It would be less than an

23 order of magnitude, because two and a half megawatts is

() 24 roughly a tenth of a percent, and within two and a half
,

;

25 hours the core decay heat would be down to below one

( !
l

i
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{ ') 1 percent. So it would be less than an order of magnitude.

2 Q Dr. Jordan has the decay heat rate curves in your

# 3 chapter of the book which we all got.

4 DR. JOR D A N : I'm glad to find someone else has

5 read it.

6 BY MS. WEISS: (Resuming)

7 0 If you assume loss of off-site power at any time

8 between 16 hours and one month, that would have resulted in

91oss of the reactor coolant pump; in that correct?

10 A (Witness Keaten) That's correct.

11 Q Because it is not connected to emergency power

12 supplies ; is that correct?

13 A That is correct.
,

j
kj 14 0 And you lon't know whether cooling would have

15 continued or not if the reactor coolant pumps were lost, do

16 yo u ?

17 A I think that the question can be divided into two

18 pa rt s , because this was a consideration that was very

19 definitely in the minds of the people who were involved in

20 the opera tion a t TMI at that time. For the first perhaps

21three days following the restart of the coolant pumps, there

22 certainly was concern that natural circulation in the

23 particular case of TMI 2 as it existed then, that natural

f^') 24 circulation might not establic',- because of the amounts of
a

25 noncondensible gases which existed within the system, mainly

Nj

ALDERSON REPoRTINo COMPANY, INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345



4655

7
x 1 the hydrogen. An' during those first few days there was a

'O
2 very high priority placed on trying to get rid of the

f^3 3 hydrogen in the systen for exactly th e reason tha t you
I ]
'''/ 4 mentioned.

5 Following that point in time, I know of no reason

6 why natural circulation would not have been completely

7 adequate.

8 0 Well, your belief, then, and surmises aside, the

9first time that you know and can document the establishment

10 of adequate core cooling in this accident sequence is when

11 the reactor coolant pump was restarted at 16 hours; is that

12 correct?

13 A (Witness Jones) That is probsbly correct. But

I 14 a g ai n , it is my belief that you did have adequate core

15 cooling, based on the fact that you didn't have the

1e radiation readings, which is data; that you didn't have

17 substantial increases in radiation, which were indicative of

18 su bs ta n tiall y increasino damage within the core. And if you

19were not getting some additional damage, you must have been

20getting some adequate cooling.

21 MS. WEISS Mr. Chairman, that is a convenient

22 place for us to stop, if the Board is thinking of knocking

23 of f for the evening.

(~') 24 CRAIRMAN SMITH: That seems to be a good place for
q.;

25 the Board, too.

(~ \
'.J',
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1 MS. WEISS: I am going to move before we go that

2 UCS Exhibit 1 f or identifica tion be accepted into evidence.

3 And I will provide for the reporter that copy that is taped,

1

4 up on the essel, which that is an of ficial copy. And we>

i
; 5 will undertake to put markings on your all copies that show
i

6which steam generators -- which lines are steam generators. j
"

7 CHAIRMAN SMITH: Is that the only one where the

8 problem exists?

'

9 MS. WEISS: I think it is the only pertinent one.

10 CHAIRMAN SMITH: Okay. I was thinking that there

i 11 was a shortcut to it, and that is by identifying whether it

121s A or B at any given hour at any given level, and you can

13 trace it through almost at every point. That would be

(f 14 important.

15 MS. WEISS: Do you want to read tha t into the

16 record no w?

17 CHAIRMAN SMITH: Me?

18 MS. WEISS: Do you want us to read that into the

19 record now? Fe can do that off the record.
,

J

20 MP. CUTCHINs Mr. Chairman, before you rule on

21 this, I would like to state an objection by the staff to the

i

22 introduction of this chart in evidence until there is some
:

23 statement made as to what purpose it is offered for, to make '

(}
24 a link-up between this purported piece of evidence and the

,

25 1ssues to be decided in this proceeding.
i
i
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? MS. WEISS: I should have thought the purpose was{)
2 appa rent. During the cross-examination we have used it as a

3 basis for the questioning on the accident sequence. And you

; 4 know , I don't know what demonstration of relevance we need
;

i 5 at this stage.

-| 6 MR. CUTCHIN: The TMI-2 accident scenario. But
,

~

7 the issue in this proceeding is whether or not, I assumed,
i

sas to Contention 1, natural circulation is an adequate way

I g to remove heat in the TMI-1 restart proceeding.

10 MS. WEISS: I am going to let drop the staff's
i

111mr' ication that what happened at TMI-2 is irrelevant to

12 what happened at TMI-1. Let me just point out that we were

13 questioning with respect to specific parts of the witnesses'

( 14 testimony which went to the accident sequence, pa rticula rly
!

15 page s 7, 8 and 9, and discussed the phenomenon of core
,

16 response during the accident.

17 CHAIRMAN SMITH: If a problem exists which I

18 didn't see, the problem is inherent in the Contention, and

ig it 's late in the day for quarreling with the Contention.

20 But in sny event, the relationship is -- I don't have any
1

21 trouble with it. Let's let the Board consult.

22 (The Poard confers.)

; 23 CHAIRMAN SMIIH: The relevance to the Contention
,

I

| () 24 1s quite clear, and tha subsequent relevance to the issues |

25 1n the proceeding is. We are just not troubled at all with

(

i
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1the prob 1cm, really.!

| 2 MR. CUTCHIN: Very well, Mr. Chairman.

/~h 3 CHAIRMAN SMITH: To us it seems so obvious that'

.

4 maybe we' re missing the point.
i

5 MR. CUTCHIN: This scenario, Mr. Chairman, without

6 trying to testify myself, is the cooling of a core which has

7 been grossly damaged following a lot of things that are not

8 normally considered to be design basis events. This is not

9 a design basis event.

10 Now, of course, I fully understand that the whole

11 proceeding turns on whether or not, when all of the evidence

i21s in, the staff and the Licensee have convinced the Board,

13 la te r the Commission , that these events will not recur.

Of 14 This whole sequence is cooling of the damaged core, and that

15 1 s not --

16 DR. JORDAN: If these witnesses had been relying

| 17 on t hat fact, that this core was damaged, in their testimony

18 this af ternoon, I would have thought you had a real point.

19 But they had not relied on that at all. They claimed that

; 2r that core was cooled, whether damaged or not.
3

21 MR. CUTCHIN: Very well, sir.

22 CHAIRFAN SMITH: Are there any other comments?

23 Well, you haven't offered it yet?

()~

24 MS. WEISS: Yes, I have offered it. There has
i

25 been an objection from the staff and I haven't heard any

'
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( 'a 1other.
V

2 CHAIRMAN SMITH: *r. Baxter?

'

3 MR. BAXTER: Licensee has no objection.,z ;

( J''
4 CHAIRMAN SMITH: "r. Adler, Robert Adler?

5 MR. ROBERT ADLER: We have no objection. I think

61f you just read the Contention, the whole thrust of the

7 Contention is what was demonstrated by the accident at

8 THI-2. And based on that, I cannot see any problem

9 whatsoever.

10 CHAIRMAN SMITH: All right. Nobody has any

11 objection , apparently, to the UCS adding one oricinal

12 bicolored chart and two charts conformed by suitable

i 13 iden tification. So with that, we will accept it. Subject

14 to your providing the other two copies, we will accept the

15 exhibit into evidence.

16 (The document referred to,

17 previously markod for identi-

18 fication as UCS No. 1, was

19 received in evidence.)

20 CHAIREAN SMITH: 'n' e were considering the

21 possibility of -- you contemplate the way you want to do

22 it.

23 MS. WEISS: Okay.

[Vi 24 CHAIR.1AN SMITH: Now, I think I caused the

25 possibility of some difficulty in my observations about this

n
I )Q_,/
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'

Ichart. At a few times during the testimony, I heard people

'

2 sa y, refer to hours that did not coincide to what I looked

/ 3 at on the map. So I made a statement about how the

4 numbering began which was incorrect. The numbering begins

5 at zero, which is the moment of the accident, presumably.

6 And 17 would be 17 hours, th e end of the seventeenth hour

7 following the accident.

8 There were a few times that I did not hear it

9 consistent with tha chart, and that is why I was moved to

10 make that observation. For example, I think we began right

11 of f in the testimony that the chart goes up to 18 hours

12 following the accident. But we'll let the transcript speak

13 f or itself.

14 MS. WEISS: I would like to leave that up there

15 for a little while longer. We may have to use it.

16 CHAIBMAN SMITH: In a previous conversation wi th

17 th e reporter, I understand that that's no problem.

18 MS. WEISS: Fine.
.

19 CHAIRMAN SMITH: In fact, I think we have until

20 the end of each week and even longer if necessary to provide

21 e xhi. bits , bu t they should be at the end of each week. Is

22 that correct, sir?

23 THE REPORTER: Yes, sir.

() 24 CHAIRMAN SMITH: Is there anything further? All

25 right , we will adjourn and meet tomorrow at 9:00 a.m.
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1 (Whereupon, at 5:17 p.m., the hearing was

2 recessed, to reconvene at 9.00 a.m. o n 'a'ed n e sd a y , November

35, 1980.)
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