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2 JUDGE GLEASON Shall we proceed, please?

3 If the parties or representatives would
,

4 identify themselves for the record.

5 MR. BRANDENBURGs Mr. Chairman, for

6 Consolidated Edison Company of New York, licensee of

7 Indian Point Unit Number 2, Brent L. Brandenburg. To my

8 lef t is Stephen Sohinki, and to Mr. Schinki's lef t is

9 Mr. Thomas J. iarrelly.

10 MR. LEVIN: Mr. Chairman, on behalf of the

11 Power Authority of the State of New York, Joseph J.

12 Levin, Jr. To my left, Paul F. Colarulli.

13 MS. MOORE Mr. Chairman, representing the NRC

14 staff, my name is Janice Moore, and to my left is Henry

15 J. McGurren.

18 MRS. FLEISHER: This is Zipporah S. Fleischer,

17 secretary, West Branch Conserva tion Associa tion, and

18 with me today is Walter L. Fleischer, vice president of

19 West Branch Conservation Association.

20 MR. BLUMs I am Jeffrey M. Blum, of the Union

21 of Concerned Scientists.

22 JUDGE GLEASONs All right. This is a

23 con tinuation of the hearing authorized by the Nuclear

() 24 Reguletory Commission, and we are continuing our

25 considerations of contentions under Commission Question |

|

(} j

1
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()i
1 2, and I b611 eve we start today with the testimony on

2 Contention 2.2.A.

3 Mrs. Fleischer, would you proceed, please?

4 dR. BRANDENBURGs Point of information, Mr.

5 Chairman. This witness has submitted testimony on both

6 2.2.A and Board Question 2.2.1. You will recall he is

7 the only remaining witness who has not been subjecst to

S cross examination on the latter issue, that is to say,

9 the Boa rd Question 2.2.1, dealing with steam generator

to tubes. Is it the Board's pleasure that we will first

11 deal with the brackish water subject matter, and then

12 p ro ceed to the stasa generator tubes, or what is the

13 Board 's pref erence?

14 JUDGE GLEASON: I trink we would do better by

15 proceeding with the contention of the party, and then

16. with the Board 's question.

17 MRS. FLEISHER: Your Honor, he hasn't heard an

18 oath.

19 JUDGE GLEASONs Well, why don't you present
,

20 your witness?

21 MRS. FLEISCHERs You have before you testimony

22 of nine pages entitled Testimony of Walter L. Fleischer.

23 If you were to be asked the questions that are in there

( 24 today, would your answers be the same?

25 MR. FLEISCHER: Yes, they would be.

O
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() 1 JUDGE GLEASON: Mrs. Fleischer, let me swear

2 the witness in first.

3 Would you start again, please?"

4 Whereupon,

5 WALTER L. FLEISHER

6 was called as a witness, and having been first duly

7 sworn, took the stand, was examined, and testified as

8 follows:

9 DIRECT FXAMINATION

10 BY MRS. FLEISHER:

11 0 Er. Fleisher, you have before you testimony of

12 nine pages, and an appendix of two pages, entitled

13 Testimony of Walter L. Fleisher. Did you prepare this

14 material yourself?

'

15 A (WITNESS FLEISHER) Yes, I did.

16 0 If you were to be asked the same questions

I

17 tod ay , would you give the same answers?

18 A (WITNESS FLEISHER) Yes.

19 0 Have you any changes or corrections to make?

20 A (WITNESS FLE733ER ) No, I have not.

21 0 Additionally, there are two pages of exhibits

22 entit1ed WLF 1, Page 1 of 2 and Page 2 of 2, which is a

23 letter from the Nuclear Regulatory Commission, signed by |

() 24 Harold R. Denton, Director, Office of Nuclear Reactor |
|

25 Regulation, dated May 15, 1981, written to Z. S. |
,

O
|
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({) 1 Fleisher, Secretary, West' Branch Conservation

2 Association.
l

3 Your Honor, we would like to submit that and

4 request a number for it as an exhibit.

5 JUDGE GLEASON: We will identify it first. Is

6 this your first exhibit?

7 NRS. FLEISHERa No, sir. I have a list of

8 exhibits. I will look it up.

9 JUDGE GLEASON: All right. This will be West

10 Branch Exhibit Number 6 for purposes of identification.
.

'
11 This is the letter of May 15, dated May 15?

12 MRS. FLEISHERs Yes, sir.

13 JUDGE GLEASON: All right. That letter, which

14 is comprised of two pages, will be marked as Exhibit

15 Number 6, and it will be placed in the record at this.

16 point.

17 (The document referred to

18 was marked for -

19 identification as WBCA

20 Exhibit Number 6.)

21 NRS. FLEISHERs I do have -- that is correct,

22 sir -- WBCA next will be Number 6.

23 Your Honor, the witness is ready for cross

O 24 examination.

25 MR. LEVINs Your Honor, the Power Authority

O
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(]) 1 vill go first, if it please the Court.

2 JUDGE GLEASON: Excuse me. Mrs. Fleisher, are

3 you offering this letter into evidence?

4 MRS. FLEISHER: Yes, sir, we are offering it

5 as an exhibit.

6 JUDGE GLEASON: All right. Is there au

7 objection to receiving the letter into evidence?

8 MR. BRANDENBURGs None for Con Edison, Mr.

9 Chairman.

10 MR. LEVIN: None from the Power Authority.

11 JUDGE GLEASON: All right. The lettor marked

12 Exhibit Number 6 -- Is there objection from the staff?

13 MR. MC GURREN No objection.
,

14 JUDGE GLEASON: I as sorry. Will be received

15 into evidence.

16 (The document referred

17 to, previously marked for

18 identification as WBCA

19 Exhibit Number 6, was

20 received in evidence.)

21 JUDGE GLEASONa All right. The Power

22 Authority can procead.

23 CROSS EXAMINATION

() 24 BY MR. LEVIN:

25 0 Good morning, Mr. Fleisher. How are you?

(2)

ALDERSON REPORTING COMPANY,INC,,

1
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({} 1 Mr. Fleisher, at Pa g e --

'
2 HRS. FLEISHER Excuse me, Your Honor.- I

| 3 believe you allowed other witnesses to make a

j 4 preliminary statement.

5 JUDGE GLEASON4 Go ahead , Ers. Fleisher. I

6 thought you had turned the witness over.

7 Would you like to summarize your testimony?

8 MRS. FLEISHERs I think it will be all right

9 for them to proceed with the cross examination.

10 JUDGE GLEASONs All right, fine. Proceed.

' 11 BY MR. LEVINa (Resuming)
.

12 0 Mr. Fleisher, on Page 1 of your testimony, and
! -

13 for approximately a page going on to Page 2, you discuss

14 your lack of college degree, and your lack of a

15 professional engineering license, and suggest that that

16 issue has been raised on cross examination. I think you '

17 sean in your previous cases, but implicit might be that

18 it has been raised in this case.

19 A (WITNESS FLEISHER) No, not in thir case.

{ 20 0 So that was not -- the ' criticism of your lack

21 of college degree or your lack of professional

22 engineering license was not criticized in your

23 deposition, was it?

() 24 A (WITNESS FLEISHER) No, it wa s not.

25 0 Mr. Fleisher, are you opposed to the use of

O
1
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|

(]) 1 nuclear power for the generation of energy?,

2 MRS. FLEISHEBs Your Honor, I object. That is

3 not in his testimony. It is not germane.-

4 MR. LEVINs Your Honor, it is a question of

S bias, and bias is always relevant.

6 MRS. FLEISHERs I would need a foundation,

7 please.

8 JUDGE GLEASON: We will let the question

9 stand. Go ahead.

| 10 WITNESS FLEISHERs I find the risks
!

11 unacceptable, and that is the basis for my opposition,

12 because I think it is inherently dangerous, and does not

13 offer any comparable or compensating advantages.

14 BY MR. LEVINs (Resuming)

15 Q It is your view, is it not, that it cannot be

16 mad e safe. Is thst correct?

17 MRS. FLEISHER4 Excuse me, Mr. Witness.

18 Please pull the mike close, so we can hear you. You

19 vill have to talk right into it. Pull it closer.

20 WITNESS FLEISHERa That is essentially true.

21 I believe it is one of the few things that I have ever
i

22 come up against in my life which if you push the panic

23 -button or the stop button, you con.?dn't be sure it was

() 24 going to be turned off, and this is probably my major

25 objection. I have worked all my life on --

O

ALDERSON REPORTING COMPANY,INC,

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

. _ _ _ _ . - - _ _ _ . - ._ _ _ ,_, _ _ _ . _ _ _ _ __



_ _ . - - _ _

.

6476

(]) 1 MR. LEVIN: We have an answer.

2 JUDGE GLEASONs What was the question? Could

3 you repeat i t?

4 NR. LEVINs .The question I just asked, without
.

S giving you literally the question, was, with respect to
!

| 6 the generation of energy through tha use of nuclear

7 power, is it not Mr. Fleisher's position that it cannet

8 be made safe, and I believe his answer was, yes, that is

9 his position.
;

10 JUDGE GLEASON: All right.
,

11 BY MR. LEVINs (Resuming)

12 0 Is that correct, Mr. Fleisher?

| 13 A (WITNESS FLEISHER) That is correct.

(
14 MR. LEVIN: I have no further cross

15 examination,~Your Honor.

16 JUDGE GLEASON: Mr. Brandenburg?

'

17 CROSS EXAMINATION.
;

18 BY MR. BRANDENBURG

| 19 0 Mr. Fleisher, I believe you huve before you s
|
1 20 copy of your testimony. I would like, if you would,

21 please, to turn to Page 8 of that testimony.

22 A (WITNESS FLEISHER) Page 87'

23 0 Page 8, yes.

() 24 A (WITNESS FLEISHER) All right.

25 0 At Page 8, you are asked if you would discuss

O

- ALDERSON REPoATING COMPANY,INC,
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(} 1 the risks sssocisted with the containment cooling,

2 systems and the proposed alternatives at Indian Point

'3 Unit 2, that appearing on Lines 17 and 18. Do you see

4 that?
|
| 5 A (WITNESS FLEISHER) Yes, 1 do.

|
6 0 And your response is, yes, with difficulty.

7 Could you explain to us what difficulties you

8 encountered in attempting to address the risk issues
|

|
9 surrounding the containment cooling system at the Indian

10 Point units in your testimony?

11 A (WITNESS FLEISHER) I believe it is explained

12 in my answer. I don 't know what amplification you

13 vant. In essence, what I have said there, we were

14 proscribed from discussing the various measures that

15 were taken to supposedly alleviate it by the elimination

16 of our Contention 2.2.D, I think it was, and I cannot

17 discuss any more than the presence of the brackish water

18 within the containment.
1

19 Q Mr. Fleisher, over at the next page of your

20 testimony, on Page 9, at Lines 3 and 4, you refer to

21 something called the brackish water risk. Would you

22 explain to us what you perceive to be the elements of

23 the brackish water risk?

() 24 And in saking this question, sir, I am asking

25 you to set aside any concerns you may have about

O
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() 1 equipment reliability, about unit availability, about

2 things of that sort, and address solely the risk to the

3 public as you see it flowing from the use of the

4 brackish water in the containment at the Indian Point

5 units.

6 A (WITni:S FLEISHER) The risk as I perceive if

7 of the brackish water is its corrosive properties. This

8 has been demonstrated to have caused leaks in the past

9 in the cooling systeas within the containment building.

10 As such, it represents a risk because of the nature of

11 the water being corrosive not only to the piping but to

12 other elements within the containment building, and

13 seeing as this can be eliminated from the containment

14 building, it seems an unnecessary risk.

15 I won 't go into the scenarios, because they

16 were not permitted, of what other types of accidents

17 might happen from the brackish water other than the one

18 we are all f amilisr with, which was the flooding of the

19 containment vessel pit, and the submergence of nine feet

20 of the containment vessel with water, and other possible

21 scenarios that did not take place.

22 0 Well, let's pursue your hypothetical, if you

23 will, that were indeed a leak in one of the systems in

() 24 the containment at one of the Indian Point units which

25 employs brackish water and a substantial accumulation of

O
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Q 1 brackish water in the containment building. Let us just

2 take that as a hypothetical assumption.

3 Would you explain to us under those

4 circumstances how such a condition in your judgment

5 could have the potential f or creating a risk to the

6 public?

7 A (WITNESS FLEISHER) Well, there was the

8 serious question, althougn it did not get to that, of

9 the effect of the water on the reactor vessels which now'

10 are supposedly embrittled f rom long exposure to

11 radiation, and if they were submerged suddenly in cold

12 vater, I could envisage a serious accident. There is

13 the problem which was the consideration after the

b
14 flooding of the possible corrosion cracking of the

15 control conduits that went into -- they call' it the
,

16 incore conduits, I believe it is.

17 There are also possibilities of a leak of the

18 system under pressure in which the water could be

19 sprayed on various electrical equipment within the

20 plant, sorting out vital. either controls or even

21 possibly some of the pumps and other equipment within

22 the vessel. The scenarios were written by my only law

23 that I believe in, which is Mr. Murphy's law, which says

24 what can go wrong vill go wrong at the most inopportune

25 time, and I believe in it more strongly than the laws of

O
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() 1 physics at this point.

2 0 All right. Let's take the vessel vetting that

3 you referred to, Nr. Fleisher. Is it your position that
,

|

4 were the vetting of the reactor vessel to occur, that

5 the consequences that might flow from that vessel

6 vetting would be different if the vessel vetting were to

7 be accomplished by the use of f resh water on the one

! 8 hand versus brackish water on the other?

9 A (WITNESS FLEISHER) No, not because of the

10 dif ference in the water, but the difference in the

11 probability of the accident happening. I don 't perceive
,

12 any reason f or a system using f resh water failing in a

13 var brackish water would, and therefore flooding the

14 reactor vessel.

15 0 Mr. Fleisher, have you made any calculations

16 or conducting any study of the risk potential posed by

17 the hypothetical vetting of a reactor vessel such as you

! 18 referred to in your recent answers?

19 A (WITNESS FLEISHER) No, I have not.

20 0 Are you aware tha t various analyses were
!

21 performed by both the licensee and the NEC staff
l

22 f ollo wing the incident to which you referred a moment

23 ago as to the potential for such an event, that is, a

() 24 vessel vetting event, creating a risk to the public?!

25 A (WITNESS FLEISHER) I don't know of a

O
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({} 1 particular study other than the IPPSS study, which I am

2 f amiliar with somewha t.

3 0 Is it your understanding that the IPPSS study

4 refers to or evaluates the vessel wetting situation such

5 as you have referred to?
-

6 A (WITNESS FLEISHER) I am not certain of it,

7 no.

8 0 You referred to the wetting of' electrical
i

9 equipment. Have you made a study, Mr. Fleisher, of the

to various locations of electrical cable within the Indian,

11 Point containment in reference to its proximity to the

12 fan cooler units?

13 A (WITNESS FLEISHER) I have not made a study,

14 but my memory was that the cable trays ran in the alley

15 right next to the fan cooler units, but I did not go

16 into that further.

17 0 Are you aware of any studies that have been

18 conducted of the potential effects that might flow f rom

19 the vetting of electrical cables in the Indian Point 2

20 or 3 containment?

21 A (WITNESS FLEISHER) I know of no studies, no.

22 Q You, I believe, indicated you are familiar

23 with the IPPSS study. Is that correct?

() 24 A (WITNESS FLEISHER) No, I didn't say I was

25 familiar with it. I said I' knew of it, I had seen parts

O
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() 1 of it, and unfortunately, the entire study wa s not

2 available enough for me to make a study of it or --

3 Q Is it your understanding that the IPPSS stody
,

| >

4 evaluated the risk potential posed by the vetting of

5 electrical equipment?

6 A (WITNESS FLEISHER) I would assume it would,

7 but I don 't know it.

8 MR. BRANDENBURG Mr. Chairman, I have no

9 further questions.

10 JUDGE GLEASON: All right.

11 CROSS EXAMINATION
,

12 BY MR. MC GURRENs

13 0 Mr. Fleisher, I j ust have one question. Would

14 use of highly purified water -- I think that is what you

15 are saying, that you should use high purified water in

16 your cooling system?

l

| 17 A (WITNESS FLEISHER) Yes, I said that it should

18 be high quality wa te r, high purity.

19 0 Would the use of this water eliminate all

20 corrosion?

21 A (WITNESS FLEISHER) I believe that properly

22 maintained, it would reduce the corrosion to an almost

23 unmeasurable ra te. I wouldn't say it would completely

() 24 eliminate it. My experience with not similar, but using

j 25 high purity water in the cyclotron was that we had no

(
l

j
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*

(]) 1 corrosion, even under more severe conditions than could

2 be expected within the fan cooler system.

3 Q Have you studied what would have to be done,O
4 wha t measures would have to be done to eliminate

,

5 corrosion with the use of highly purified water for

6 these plants?

7 A (WITNESS FLEISHER) I don't remember whether

8 it is in this testimony or in my part on 2.2.1. It

9 essentially is a closed system using a heat exchanger to

10 isola te the river water from the cooling water within

11 the plant, and then that would require a water treatment

12 system which would consist of de-ionizers and

13 de-serators and other such things to produce high purity

' '

14 water in a closed system in which you contain the

'
15 water. It is then comparatively simple to maintain it

16 at a high purity' level.

17 0 Have you done a study for Indian Point 2 and

!
18 3?

o

19 A (WITNESS FLEISHER) No, I have not.
:
'

20 ER. MC GURRENs That is all the staff has.

21 JUDGE GLEASON: All right, Mr. Mc Gurren. Do

22 you have any redirect, Mrs. Fleisher?
i

I23 ERS. FLEISHERa Just a minute, please.

() 24 (Pause.),

25 MRS. FLEISHER: Thank you, Your Honor. We do

O
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1 not.

2 JUDGE GLEASONs All right. The members of the

p 3 Board have a few questions.
V

4 JUDGE PARISs Mr. Fleisher, on Page 4 of your

5 testimony, you say that, beginning on Line 21, "Certain

6 things appear clear. Number One, Indian Point Number 2

7 was built by Westinghouse on a turnkey basis." Could

8 you elaborate on that and explain what you mean,

9 please?

10 WITNESS FLEISHERs A turnkey basis means that

11 a plant was sold at a lump sua price, guaranteed price,

12 a nd was to be turned over to the purchaser in an

13 operating condition.

14 JUDGE PARISs Okay. Thank you.

15 JUDGE SHON : Mr. Fleisher, I had a couple of

16 details. On Page 6 of your te stimony, you mention at

'

17 Lines 10 and 11 the black steel pipe is still there, the

18 coils are still copper nickel. As I understand the

19 applicant's position, it is that this copper nickel

20 alloy, C70600, is exceptionally resistant to corrosion

21 by saline aqueous media, and that the iron pipe is

( 22 protected by cement, a standard practice in this way.
;

23 Therefore, they shouldn't really corrode very much.

24 Why do you believe that they will corrode

25 under these conditions when other engineers apparently

O;

|
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() 1 believe that they won't?

2 WITNESS PLEISHERa I guess the best answer to

3 tha t is the proof of the pudding is in the eating. The

4 black pipe was there and corroded under the previous --

5 after about six or seven -- well, it was finally changed

8 after seven years of operation. The copper nickel coils

7 leaked. Now, they have made just several improvements

8 in the installation, but the same materials are still

9 there. They a re still subject to the same corrosion,

10 and I don't know where they may have ameliorated the

11 condition somewhat by better design. They have gotten

12 rid of some braised joints and other things. They have

13 not changed the material.

14 I will have to make one correction here, since

15 you have raised it. I understand what they didn't know

16 at the time, that the Indian Point 3, they have changed

17 the material. In fact, they have gone to a copper

18 nickel melibdinum alloy, which I know very little about

i 19 it. I have some questions about that la ter on in the

20 cross examination. I don't know the qualities of that.

21 JUDGE SHON: I wo uld like to pursue that a

22 little further. Perhaps you can tell me exactly where

23 did this leekage occur. There are a number of lines in

f) 24 there, water boxes, and U-tubes, and there are headers,

25 and risers, and downcomers, and all kinds of things in

O
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() I this systen. Something leaked, and leaked

2 substantially. Exactly what was the source of the

3 leakage? And I mean, if it is a joint between two

4 things, tell me that.

5 VITNESS FLEISHER: There were leaks at the --

8 a lot of the leaks were at braised joints, where the

7 header joined the tubes, the actual cooling tubes. But

8 they also had leaks at the center of the tubes within

9 the coil, in other words, where there were no joints,

10 right through the material itself.

11 JUDGE SHON: And what was the nature of the
,

12 corrosion? We have been told tha t the corrosion ra te of

13 this copper nickel alloy in saline solutions is on the

14 order of a all per year, and that is not' part of the

15 evidence yet, but this is the position that I believe

16 the licensee is taking.

17 When you mention mils per year, you are

18 usually talking about sort of a flat corrosion rate, not

19 cracking, not stress corrosion cracking or anything like

20 that. What was the nature of the corrosion that led to

21 the leakage both at the braising points and in the

22 aiddle of the U-tubes? Do you know?

23 WITNESS FLEISHERs I don 't know the nature of

() 24 it in the body of the tubes, in the center of the coils,

25 because when I made the inspection in the plant, that

O
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(]) 1 part was so radioactive that I was not permitted to see

2 it. This was at Indian Point 2. That is the only one I

3 did see the coils in.

4 The other was perforations actually at various

5 points in the braised joints, where they had actually

6 cut sections out, and most of it, I would say, was

7 pitting type corrosion they had.

8 JUDGE SHON: Pitting into a braised joint?

9 WITNESS FLEISHERa No, on the main tube, sir.

10 It was a pitting type corrosion that would perforate the

11 tubes. The tubes weren't destroyed. They weren't just
, ,

12 thinned out.

13 JUDGE SHON: And the tubes and the heat
i

14 exchanger U-tubes?
.

15 WITNESS FLEISHER: Well, they are straight

16 tubes where they go through in the air stream, and it

17 was in the center section of those where some of the

i 18 leaks occurred, and that would have been pitting type.
1

19 JUDGE SHON: And you say there wa s something
i

20 that you were not able to inspect.
|

21 WITNESS FLEISHERs Tha t part I couldn ' t

22 inspect, actually. From the reports, I believe that was

23 the type.

() 24 JUDGE SHON: Perhaps you are the wrong person

25 to ask, but you said you were not able to inspect that

ALDERSON REPORTING COMPANY,INC,
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() 1 portion because it was so radioactive. I am sort of

2 surprised that something that exchanges river water

3 against containment air would be very radioactive. WhyO
4 was that? Do you know how the radioactivity got there?

5 Or was it just in some.high radiation zone?

6 WITNESS FLEISHER: No, I believe that it must

7 be carried in the air stream, actually, when the reactor

8 is operating. There is enough radiation in the air that

9 it affects the copper alloys. Copper alloys, once

10 irradiated, hold that radiation f or a very long period,

11 from my experience on my work on the cyclotron. I had
.

12 asked questions at one point on the radiation levels at

13 that point, but I never did get an answer, to my

14 knowledge, of what it was. But they had -- the coils

15 were in an isolation room. They were wrapped up in

16 plastic, and when I requested to look at the center of

17 the tubes, I was told that it vssn't possible because

i 18 the radiation levels, there was inspection of it at the

l
r 19 time of repairs back in 1980.

| 20 JUDGE SHON: The tubes had actually been
|

21 removed from the coolers?

22 WITNESS FLEISHER: No, the whole coil comes

23 out in a section. In other word s, the tubes and th e

() 24 whole coil section were removed as an entirety, and then

25 they were stacked up in a room for disposal , I guess,

O
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() 1 ultimately.

2 JUDGE SHON: And they were extremely

3 radioactive?

4 WITNESS FLEISHER: I could see the ends. In

5 other words, the headers and the tube connections to the

6 headers, I could see, and some of those had been

, 7 sectioned so you could see them, but the center part of

8 the tubes could not be observed at that time.

9 JUDGE CHON I see. Mr. Brandenburg?

10 MR. BRANDENBURGs Judge Shon, I might be able

11 to shed some light on your questions and Mr. Fleisher's

12 comments about the radioactivity, et cetera, surrounding

13 these units.

1
-

14 Mr. Fleisher last conducted a site visit to

15 the Indian Point site shortly bef ore the March, 1982,

16 eme rgency planning drill. I forgot whether it was in

17 February or early March, but at that time Unit 2 was

18 under power. The temperature in containment and so on

19 was around 140 degrees, and so forth. Containment entry

20 is only rarely, if ever, performed when the unit is

21 under power, according to station policy.

22 So, at that time, Mr. Fleisher was not

23 conducted or escorted into the --

() 24 MRS. FLEISHER: Excuse me, Mr. Brandenburo.
1

1 25 He is talking about the inspection he made for the

O
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(]) 1 Public Service Commission case. Is that not right, Mr.

2 Fleisher?

3 WITNESS FLEISHERa That is right. It was an

4 inspection in 1980 af ter the coils were removed from the

5 unit and had been stored in a room on the site. And

6 more people went on that inspection tour to look at the

7 reconstruction of the fan cooler units and also to look

8 at the materials that had been removed from the system, .

9 to see the nature of the corrosion f ailures.

10 JUDGE SHON: I want to make certain that I

11 completely understand the situation. You say that there

12 were .he fan cooler tubes that had been removed fron the

13 fan coolers, that tiiey were stacked in some place on the

14 site. Is that inside containment or outside

15 containment, or do you know?

16 WITNESS FLEISHER: I believe they were outside

17 containment.

18 JUDGE SHON: You were told that although you

19 could look at the ends of the tubes, you couldn't look
it

20 a t the sides of the tubes, because they had become too

21 radioactive in use. Is that right?

22 WITNESS FLEISHER: That's correct, sir.

23 JUDGE SHON: I am afraid that your explanation

() 24 doesn 't shed much light, Mr. Brandenburg.

25 MR. BRANDENBURG: It is indeed another

O
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(]) 1 incident he is ref erring to.

2 JUDGE SHON: I would like to have some sort of

3 9xplanation of this. In tui tively, it seems to me

4 unlikely that f an coolers in this application would

5 become extremely radioactive. That is, too radioactive

6 to get near. If you have some witnesses coming on this,

7 if the licensees have witnesses coming on this, I would

8 like to have them address that. .

9 MR. LEVINs As I understand it, the witness's

10 testimony is with respect to Unit 2. Perhaps our

11 witnesses may know something about it.

12 JUDGE GLEASON: Well, we are talking about --

13 Mr. Brandenburg, you have witnesses coming, so perhaps
,

14 you can have them address that point.

15 MR. BRANDENBURG We will attempt to do so,

16 Mr. Chairmar..

17 JUDGE SHON: I didn't mean to look so intently

18 at you, Mr. Levin. You were looking at me.

19 MR. LEVINs You were looking at me, Judge, and

20 I just wanted to make sure we were on the same track.

21 JUDGE SHON: I thought perhaps you had some

22 marvelous Clarification that you were about to come out

23 with.

() 24 MR. LEVIN: I am sure we do. We will'come up
|

25 wit h it.

O
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O ' 3"oce s"o"> ra ax ra=- I a aa <=rta r

2 questions.

'
3 JUDGE GLEASON: That concludes the testimony

4

4 with respect to 2.2.A.

5 (Testimony of Walter Fleisher on Contention

: 6 2.2.A follows.)

| 7
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WALTER L. FLEISHER
,

1 Q. Please give your name and address. -

2 A. Walter L. Fleisher, I reside at 443 Buena Vista Road,

O 2 New Cit 7. N r. ,o956.
I 4 Q. For whom are you appearing?

5 A. I am appearing as a witness for the West Branch Con-

6 servation Association, New City, N.Y.
,

7 Q. What is the scope of your testimony?

8 A. My testimony will cover some problems of using brack -

9 ish water inside the containment building, alterna-

10 tive cooling systems and discussion of the relative

11 risks of using brackish water versus alternatives.

12 Q. Please list your work experience related to your

13 testimony.

O
14 A. I append a two page exhibit entitled " Appendix A

15 Walter L. Fleisher Resums dated March, 1982."

16 Q. Is there anything you wish to add to the resum6?

17 A. Yes, the resum4 is general. I would like to stress

18 my extensive involvement with the design, construc-

19 tion and rehabilitation of fluid piping and air

20 handling systens in which corrosion has been a con-

21 tinuing problem over a period of 40 plus years. I
.

22 will elaborate on this subject later on.

23 Q. Do you have any other commenta on your resum6?

O 24 A. ree. 1n teetif71ns in previoue ce=es m7 1een of e

25 college degeree has been raised on cross examina-

- -1-
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WALTER L'. FLEISHER
,

tion. While I do not have a degree I completed-164 .
1

credit hours including all required courses with the2

3 exception of completing a thesis. To my knowledge()
4 Polytechnic Institute of Brooklyn was the only college .

,

in the U.S.A. requiring a thesis for a bachelor's de-5

6 gree. The equipment I was using for my thesis broke
down; it was the year 1938,' the depression era. I was

7

8 offered a job and took it. The question of a degree

9 was never raised until I started testifying in pro-

10 ceedings before the New York State Pablic Service Com-

11 mission only eight years ago.

12 Q. Do you have a professional engineering license? .

13 A. No. The P.E. license went the way of my thesis. One

O 14 could not be eligible for the exam until after four

15 years of experience. I was transferred to Atlanta, Ga.

16 in 1940 and did not return to New York state until

17 1946. The P.E. license was never a need in the pro-

18 fessional work that I performed,and the question was

! 19 never raised until I began testifying. I find-the
.

>

20 question particularly odious because the P.E. license

21 is not a measure of ability but strictly a license re-

; 22 quired to sell certain types of engineering services.
;

23 In all the projects mentioned in my resum .and

() 24 in essentially every project I worked on water or

25 water solutions conveyed in piping systems. Many of

26 these. systems had corrosion problems, which,'due to
|
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WALTER L. FLEISHER,

1 the structure of the construction industry, ended up

2 in the mechanical contractor's lap to diagnose, and in

; () .3 many cases, to cure.

4 Over the years one accumulates a tremendous
-

5 amount of empirical data that is not available from any

G other source. The empirical data is reduced to a set of

7 mental rules that are used in selecting materials of

i e construction and in designing systems to avoid problems

9 of corrosion, air binding, noise, vibration and many

10 other problems.
;

11 My various encounters with systems handling brack-

12 ish water have made me very conscicus of its nasty pro-
|

| 13 Perties. Of'which my earliest recollection dates to
O

14 1934 - a project for the Beechnut Packing Company in the

!
15 Bush Terminal building in Brooklyn. The project included,

16 the installation of three centrifugal water vapor re-

i 17 frigeration machines. The condensers were provided with

18 Brooklyn well water, which, due to overpumping, was brack-

19 ish. The condenser tubes lasted six months.
;

I

l 20 A job for Schaefer Brewing Company at Kent Avenue,

21 Brooklyn, replacing a stainless steel river water line

22 that perforated in less than a year. Work at Indian Point's

1 23 former neighbor, Standard Brands' river water cooling sys-

() 24 tem, and, six years experience at Columbia University's

25 Nevis Laboratory at Irvington, N.Y.,-with its primary

1
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WALTER L. FLEISHER
,

1 water cooling system using the Hudson River, and the

2 secondary high purity system used to cool the cyclotron
-

(s(_) 3 components and the primary 5ande. secondary beam line. mag-

4 nets.

- 5 Q. What is your knowledge and position on the direct use

6 brackish Hudson River water for the cooling of the con-

7 tainment building?

8 A. Besides readin numerous articles in the newspapers des-

9 cribing the leaks, and ultimately the flooding of the

10 reactor vessel at Indian Point #2, I was requested to,

11 and appeared as a witness for WESPAC in the proceeding

12 before the New York State Public Service Commission,

13 Case #27869, Consolidated Edison Company Indian Point
O

14 #2 Outage.

15 In preparation for my testimony I made an inspec-

16 tion of the plant and viewed the components removed from

17 service, and the installation of replacement coils,

18 headers and portions of the mains.

19 I read various reports by the NRC and the Direc-

20 tor's Decision. There is no need to rehash the events.

21 Certain things aopear clear:

'

22 l' Indian Point #2 was built by Westinghouse on a
-

23 " turnkey" basis.

(]) 2. Indian Point #3 was started on the same basis and24

25 e mpleted by PASNY after the take-over.

26 3. United Engineers and Constructors acted as the

-4_
.



__ . _ - .

WALTER L. FLEISHER
l

'

1 ..
AEiand contract manager.

.

2 4. Both Westinghouse and United Engineers had exten-
'

() 3 sive, experience in the design and construction of

4 steam powered generating plants.'

5 5. Both plants use Hudson River water for cooling
I

6 the containment buildings and for steam condenser ,

7 service.

8 6. Leaks started to occur in IP#2 containment cool-

9 ing system in 1'973 and by 1980 the coils, the

10 headers and sections of the mains had to be re-

11 placed. '

12 7. The leak schedule and replacements were about

13 two years behind at IPf3, but covered about the

14 same time span of seven years.

15 8. The leaks at IP#2 ultimately led to the flooding

16 of the reactor pit and immersion of the reactor

17 vessel to a depth of about nine feet.

18 The conclusion must be that regardless of the

19 qualifications or failings of the vendor and builder;

20 the proper or poor selection of materials; the qual-

21 ity of workmanship; or even the final chain of fail-

22 ures of equipment and people, the overriding problem

23 was the brackish Hudson River water.

24 In support of my position I quote below-from a
{}

25 letter from Mr. Harold R. Denton, Director, Office of

-5-
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WALTER L. FLEISHER
.

1 Nuclear Reactor Regulation, dated May 15, 1981 and

2 addressed to Z. S. Fleisher, Secretary, West Branch Con-

() 3 servation Association (Exhibit WLF #1 )

4 "We agree with Mr. Fleisher that introducing
brackish water into containment is not the

5 optimum design."

6 Q. How do the modifications to the fan cooler systems

7 made by the Licensees affect the problems of brackish

8 water?

9 A. Esuentially there is no change. The brackish water is

10 still there. The black steel pipe is still there. The

11 coils are still CuNi. The only change is some im-

12 provement in the design of the connections and the .

13 workmanship. The changes are essentially a stopgap

14 action to allow resumption of operation at this time.

15 See third paragraph of Mr. Denton's letter (Exhibit

16 WLF #1 ).
17 From my personal experience with brackish water,

18 from the actual experience at IP#2 and #3, and with the

19 unique dangers posed by the nuclear reactor, there is

20 no solution other than removing the brackish water from

21 inside the containment building.

22 Q. What is your evaluation of the-alternatives to the use

23 of brackish water directly inside containment?
'
,

(} 24 A. The ideal system should consist of a closed circuit

25 using highly purified water within containment isolated

| *
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WALTER L. FLEISHER
.

1 by'an heat exchanger from the external. cooling source.
.

2 The river water being available and the use of a cooling

3 tower being unavailable, tnder the Gooling Tower Agree-
}

,4 ment, the river water is the best choice.

5 The Bechtel " Feasibility Study For The Modification Of

6 Containment, Cooling System For Indian Point Unit 2 ,

7 Consolidated Edison Company" Job 14596, January, 1981,

8 is seriously skewed to make the installation expensive

9 and difficult. With minor changes in design of the pi-

10 ping and heat exchangers the river water pump horsepower

11 could be cut in half and on the clean water side by

12 25% without disturbing the piping and equipment inside

13 containment.With this reduction no additional emergency

() 14 generating capacity would be required.

15 With the closed loop there would be no need to

16 replace the fan coolers and piping over the life of the

17 plant. The saving in one rebuild of the fan coolers

18 would pay for the closed loop system.

19 Even the hybrid system, in the " Evaluation of Al-

20 ternate Containment Cooling System For Indian Point Unit

21 No. 2" oy the Consolidated Edison Cor.pany of January,i

22 1982, could probably be made workable and reliable if

23 the nonsense red herrings were removed. Chromates have

24 'not been used for water treatment for the past fifteen-

'

25 years and a host of inorganic and organic treatments~~

|
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WALTER L. FLEISHER
.

1 have been developed. If, as I would recommend, high

2 purity water is used, no chemical udditives would b.

(} 3 required. With the demise of the chromate inhibitors

4 goes the 90,000 gallon holding tank and..the related

5 complications.

6 The scenario of constant false alarms requiring

7 activation of the emergency cooling cycle and subse-

8 quent flushing of the system with fresh water is im-

9 plausible. However, if it were to be true, the compe-

10 tance of the Licensees would be in serious question and

11 the plants should be shut down until the operating

12 problems were solved. My conception is that'there
.

13 would only be one use of the emergency cooling cycle on

() 14 a LOCA and the plant would be unlikely to return to

15 to operation so some brackish water sould make no dif-

16 ference.

17 Q. Will you discuss the risk associated with the contain-

18 ment cooling systems and the proposed alternates?

19 A. Yes, with difficulty. The scope of our contentions

20 have been so seriously limited that the one that re-

21 mains, the brackish water, 2.2(a), is such a small

22 part of a large problem that it is difficult to con-

23 sider the risk of the brackish water alone.

24 There is a definite risk from the use of brack-s

\
25 ish water in the containment building as shown earlier*

-8-
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WALTER L. FLEISHER
.

I in my testimony.

2 The eliminatien of brackish water from contain-
3 ment by use of a closed system will eliminate the brack-

ish water risk. The magnitude of the risk is dependent
5 on other factors such as surveillence, maintenance and

6 function of the other equipment which is beyond the
7 scope of the-testimony allowed me.
8 Q. Does that conclude your testimony?

9 A. Yes it does.
'

-__-g --_-_--_--_-----------------------------------------------------
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APPENDIX A.

WALTER L. FLEISHER Resume March, 1980
443 Buena Vista Road

} New City, N.Y. 10956

Resident of New City since 1923

Professional background:

1934-1936 Cornell University, Ithaca, N.Y.
Sibley School of Mechanical Engineering

j 1936-1938 Polytechnic Instituteoof Brooklyn (N.Y.)
School of Mechanical Engineering

1938-1946 Air & Refrigeration Corp.,New York,N.Y.
Atlanta, Ga. Branch and Plant Manager
Design, manufacture and installation of

industrial ventilation equipment and'

systems.
Customers: U.S. Rubber Co.; Fisher Body

Division of General Motors; Defense'

Plant Corp., synthetic rubber plants;
Oak Ridge National Laboratory, uranium .

separation; and many others.
i 1945-1946 On leave for service in the United States
' () Navy, Aircraf t Electronics Technician Mate

1946-1951 Mance Corp., New York, N.Y.
,

Project Engineer primarily for design / build
projects for Alexander Stores; J.P. Morgan
and Co.; National Biscuit Co.; Schaeffer
Brewing Co.; E. R. Squibb & Co.; Sperry
Gyroscope, etc., mostly inductrial HVAC
and special process work.,

: 1951-1955 James H. Merritt Corp., New York, N.Y.
; Chief Engineer of Air Conditioning Div. and

Chief Engineer of Environmental Test Equip-
ment division. HVAC IBM first Watson Re-
search Lab; altitude simulator and ex-
plosive decompression chambers for U.S..
Air Force; altitude test chambers (100,000
feet altitudes and -1000F) for Arma Corp;
Mergenthaler; General Electric; RCA;

- Fairchild; etc.
1955-1968 Rowland Tompkins Corp., Hawthorne, N.Y.

'

Chief Engineer Air Conditioning Division
Design / build and plan and specification

O projects for: Grumman Aircraft including
Lunar Module egineering building, hangar
building, simulator and computer center.
Union Carbide (4) laboratory building and
central power plant; laboratories for

.
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North American Phillips, Stauffer Chemical,*

Boeing-Vertol Div; industrial plants for
IBM, Avon Products, Anaconda Copper. --

1968-1972 Self-employed as a mechanical consultant.
Major project, mechanical coordinator of
$30,000,000 research center for Union Car-

O bide Corp., including office, specialized
labs (Linde Div.), general laboratories,
shops, central power plant, site uitlities,
and special services such as liquid nitro-

- gen, liquid oxygen and hydrogen gas.
1972-1978 Coln.mbia University, Nevis Cyclotron Labora-

tory, Irvington, N.Y.
Senior Engineer in charge of de.91gn and in-
stallation of primary and secondary high pur-
ity cooling water system for the cyclotron;
beam lines and beam stop. Design of central
extraction components; radio frequency power
system; vacuum system; designed and built two

,

computer rooms; design and installation of
: CO2 and Halon fire protection system; and

multi building fire alarm system.
1978- Segner and Dalton Consulting Engineers P.C.

Valhalla, New York.
Senior Engineer. Design of HVAC and various

~

! process services for Resource Recovery plants
at Brockton, MA and Bridgeport, CT. EnergyO conservation Study and Implementation Plan'

for three major laboratories for Mass. Insti-
tute of Technology. Also projects for Gene-
ral Foods, Stauffer Chemical (3), and State

-- University At Purchase.
1945- Since 1980 Rehabilitation and e'nergy conservation~ -~~

~

modification for five buildings at Columbia Uni-
versity; Brabdeis Univertity, Rosenstiel Lab;
Brown University, Geo-Chem Lab.

,

1945- Member, American Society of Heating, Refrigera-
tin'g and Air Conditioning Engineers.
Life member " " "

| 1981 -

I

l

i

O

.

|
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1 JUDGE GLEASONs We will now proceed, Mrs.

2 Fleisher, t2 considera tion of Board Question 2.2.1.

() 3 DIRECT EXA5INATION

4 BY HBS. FLEISHER: *

5 Q Mr. Fleisher, you hsve in front of yeu a

6 two-page testimony entitled Testimony of Walter L.

7 Fleisher, Contention 2.2.1.

8 A (WITNESS FLEISHER) That is correct.

9 Q Did you prepare this testimony yourself?

10 A (WITNESS FLEISHER) Yes, I did.

11 Q If you were to be asked the same questions

12 today, would your answers be the same?

|
13 A (WITNESS FLEISHFR) Yes, they would.

14 Q Have you any corrections or changes to make?

15 A (WITNESS FLEISHER) No.

,
16 HRS. FLEISHER: Your Honor, the witness is

!

17 ready.

18 JUDGE GLEASON: You are offering this to be

19 included into the record as if read?

20 MRS. FLEISHER : Oh, I am sorry, yes.

| 21 JUDGE GLEASON: The testimony of Mr. Walter

.
22 Fleisher entitled Contention 2.2.1, which really refers

i

23 to Board Question 2.2.1, will be received into evidence

24 as if read and bound into the record as if read.

25 (Test. of W. L. Fleisher, Contention 2.2.1 follows.)

!

O
ALDERSoN REPORTING COMPANY,INC,

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

_- - _____._______ _ _ _ _ - _ _ _ _ _ _



- -

1Y
Ilz rl82.-

*

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

.

ATOMIC SAFETY AND LICENS NG BOARD

Administrative Judges:

James Gleason, Chairman
Dr. Oscar H. Paris

In the Matter of Frederick 3. Shon

CONSOLIDATED EDISON COMPANY OF NEW YORK Docket Nos. 50-247-5P(Indian Point, Unit 2)
50-236-SP

POWER AUTHORITY OF THE STATE OF NEW YORK January 12, 1983
(Indian Point, Unit 3)

TESTIMONY OF

WALTER L. FLEISHER

CONTENTION 2.2.1 -

i

M
| for West Branch Conservation Association

. 443 Buena Vista Road 5 -

New City, N.Y. Yhh r-a t $r Ih, id,M

f/ Iy Zipporah S. Fleisher914/634-2327
Secretary



.

9
.

.

WALTER L. FLEISHER

1 Q. Have you testified previously in this case?

/~) 2 A. Yes, on contention 2.2a. My resum( is attached
LJ

3 to that testimony.

4 Q. What is the purpose of your testimony under con-

5 tention 2.2.17

6 My purpose id discuss the secondary water chemistry

7 pgngram as proposed in the " Draft - Handouts For

8 July 29, 1982 Meeting" (SGOG) page 26, under the

9 subhead #II-7.

10 Q. Does the above comply with Board Question 2.2.1

11 which states that the failure of a steam generator

12 tube is 'bignificant from the standpoint of public

; () 13 health and safety " at page 23 of October 1 Order?

14 A. Yes.

15 Q. What are your recommendations?

16 A. A program such as, or similar to the recommenda-

17 tion on page 26 of the " Draft Handouts..." must be

18 instituted as a condition ~of operating the plants,

, 19 Indian Point units #2 and #3.
20 It is my opinion that such a program is long

21 overdue. The corrosive properties of water in the

22 presence of ionizing radiation has been recognized

23 at least since 1966.
'

24 The direction to take for controlling the

.

corrosion is in providing high purity water. The25

-1-
,

, , -:- r- - -
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* WALTER L. PLEISHER

1 critical properties'to be controlled are pH, spe-

i 2 cific resistance and dissolved oxygen. In addi-

3 tion to the water quality is the correct selec-

4 tion of materials of construction.
,

5 Also of importance in the design is the
1

6 prevention'of any Hydrogen gas which is evolved,

7 from escaping from the water so that the Hydrogen

8 will recombine with the peroxide to produce neu-

9 tral water.

10 Q. Does that conclude your testimony?

11 A. Yes, it does.

12

| 14

15

16
,

i 17
t

18

j 19

20

21
4

22

23
'

24

25
.

.
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1

1 MRS. FLEISHER: May we make that Question?

2 it should say Board Question.

3 JUDGE GLEASON: That is all right. We have

4 already made it.

5 JUDGE GLEASON: All right. Who is going to

6 proceed? Er. Brandenburg?

7
.

CROSS EXAHINATION

8 BY HR. BRANDENBURG

9 0 Nr. Fleisher, on Page 1 of your testimony on

to 2.2.1, you refer to Page 26 of the draft handouts for

11 the July 29th, 1982, meeting. Do you recognize those ,as
12 the documents which appear as Attachment SR-2 to con

13 Edison 's testimony of Samuel Rothstein, concerning Board

14 Question 2.2.1, dated January 127

15 A (WITNESS FLEISHER ) No, this is a transcript

16 of the meeting which was sent to us by the staff. I

17 don't know the marked draft of this.

18 HRS. FLEISHERa I believe it is the same, Hr.

19 Brandenburg, if you copied that, but Er. Fleisher did

20 refer to what he received from the staff, and not to Mr.

21 Rothstein's testimony, because he did not have it

22 earlier, so if you don't mind referring to the actual

23 document, rather than to the testimony.

24 BY HR. BRANDENBURGa (Resuming)

25 Q Just so we are sure we are talking about the

|O
1

ALDERSON REPORTING COMPANY,INC,

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

. . - - _
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(} 1 same documen t, Mr. Fleisher, does Page 26 of the |

2 document that you have before you and that you are

3 referring to here, does the text begin, " Licensees shall*

4 incorporata a requirement?"

5 A (WITNESS FLEISHEP ) That is correct. It is

6 headed, I think, II.7, Secondary and Water Chemistry

7 Programs.
,

8 Q We do indeed have the same document, sir.

9 Wo uld you summarize for us, please, Uhat you

10 understand to be the essential elements of the proposed

11 secondary water chemistry program that is referred to

12 here at Page 26 of the draft handout?

13 A (WITNESS FLEISHER) I don't believe it is a

14 fixed program as I read it. It means that it would be

15 p.. ant specific. And it was to be worked out by the

18 licensees, if I remember in my reading of that section.

17 That was what I supported. I don 't know that there is

18 only one solution, but it may vary by both problems of

19 design and materials and construction of the plant in'

'

20 each case.

21 Q And what do you understand to be the essential
.

22 elements of this proposed secondary water chemistry

23 program?

( 24 A (WITNESS FLEISHER ) I would expect it would be

25 a production of very high quality wa ter, which I think I

(
i

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W. WASHINGTON, D.C. 20024 (202) 554-2345
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9

(} 1 go on to explain sort of it. Very simplified form later

2 on in my testimony. Water with'very low conductivity,

3 low dissolved oxygen, and in general as close to pure

4 vater as you can get.

5 Q Mr. Fleisher, will you describe for us what

6 you understand to be the secondary water chemistry

7 program that is currently in effect at the Indian Point

8 Unit Number 27

9 A (WITNESS FLEISHER) I don't know the process

to specifically. I, just after my testimony, received the

11 testimony on this subject from Con Ed, and it is rather

12 extensive and seemingly fairly effective treatment.

13 0 Are there elements of the proposed secondary

14 water chemistry program in the draf t handout that we are

15 looking at here which you believe are not being

16 accommodated by the current program in place at the

17 Indian Point Unit Number 27

|
18 A (WITNESS FLEISHER) I have ne knowledge of

1

19 tha t.

20 0 Mr. Fleisher, have you read the testimony of
.

21 Samuel Rothstein concerning Board Question 2.2.1, dated

22 January 12, 1983?

23 A (WITNESS FLEISHER) Yes, I have.

( 24 0 Do you have a copy of that, sir?

. 25 A (WITNESS FLEISHER) Yes, I believe I do.
|

ALDERSON REFORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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I Q May I direct your attention to Page 19 of that

2 testimony?

'
3 A (WITNESS FLEISHER) I have it.

'

4 Q And in particular, if I may direct you to the

5 fourth line on that page, the sentence that reads as

; 6 follows: "The current program requirements exceed those

! 7 in the proposed draft requirements."

8 A (WITNESS FLEISHER) Yes.

! 9 Q Do you have any basis for disagreeing with
1

10 that conclusion?

11 A (UTTNESS FLEISHER) No, I have none at this

i 12 time..

13 MR. BRANDENBURG4 I have no f urther questions

14 of this witness, Nr. Chairman, on this topic.

15 JUDGE GLEASON: Mr. Levin?

16 CROSS EXAMINATION

17 BY MR. LEVIN:

18 Q Mr. Fleisher, did you review the Power

19 Authority's testimony on Board Question 2.2.1, that

20 would have been the testimony of Mr. Brons and Mr.

21 Josinger?

22 A (WITNESS FLEISHER) I believe so. Let me see

23 whether I have it. I am suffering f rom a sea of paper. <

24 MRS. FLEISHER4 We didn't bring it today, Your

25 Honor.

|

| O

l ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA #NE. S.W., WASHINGTON, D.C. 20024 (202) 554-2545
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1 BY MR. LEVIN: (Resuming)

2 Q That is all right.

3 Do you have a recollection of reviewing thatO,

4 at approxima tely the same time you reviewed the Con

5 Edison testimony?

6 A (WITNESS FLEISHER) I think I read it more
'

7 recently than that, but try me.

8 Q Do you have any recollection in there about

9 testimony which concerned the water chemistry program a,t
.

to Unit 3?

11 A (WITNESS FLEISHER) I don't remember it

12 specifically. No, sir. You haven't got a copy for me,

13 to look at? Oh. Well, I did have it. I as sorry. We

14 have a copy. I have a copy. What page?
,

15

16

17

18

19

20

21

22

23

24
, ,

25 '

O

ALDERSON REPORTING COMPANY. INC,

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

. . _ . - _ .
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(} 1 Q I'm not referring to any particular page right

2 now. I as just asking you if you recall any testimony

3 in that document with respect to the Power Authority 'sOi

4 vater chemistry program at Unit 3.

5 A (WITNESS FLEISHER) Not specifically at this.

6 mosent.

7 HR. LEVIN: I have no further questions, Your

8 Honor.

9 JUDGE GLEASON: Mr. Levin, do you want to give

10 him a chance to look that document over?

11 HR. LEVIN: He can do it, Your Honor. The

12 testimony is in the record, and it speaks for itself.

13 JUDGE GLEASON: W ell, I understand, but that

v 14 was testimony given several days ago. And if you are

15 asking a question, he certainly is entitled to look it

16 over.

17 MR. LEVIN: I did not address any further

18 questions to him, however, and I do not intend to. I've

19 concluded my cross examination.
.

20 JUDGE GLEASONa Well, you've already got the

21 question to him as to whether he's familiar with it,

22 (Pause.)
i

23 In any event, you have no followup questions
|

24 on the doCunent?

25 MR. LEVIN: No, sir.

C:)
'

|

ALDERSON REPORTING COMPANY,INC.

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

_ _ _ _ . - _ _ __. _ _ _ . _ _ _ _ _ - _ __ _ , _ _
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(} 1 JUDGE GLEASON: Are you finished?

2 MR. LEVINs Yes, sir.

3 JUDGE GLEASONs Does the Staff he.ve cross)
4 examination in this area?

5 MR . MC GURREN s We have none, Your Honor.

6 JUDGE GLEASONs Mrse Fleisher, do you have any

7 redirect?

8 MS. FLEISHER: Just a question or two.

9 REDIRECT EXAMINATION

to BY MS. FLEISHER
,

11 Q Mr. Fleisher, didn't you offer to put in your

12 testimony without any -- just by certification -- I've

13 lost the word -- rather than to have to testify on it

14 for the reason you felt that you were applauding the

15 high purity water system suggested in that draft

te handout, and that you had not read it because you could

17 not receive it in time to make your testimony in more

18 detail.

19 A (MITNESS FLEISHER) That is correct..

20 0 So that inspecting these particular plants was

21 not a part of your testimony nor even attempting to show

22 any familiarity with them.

23 A ( MITNESS FLEISHER) No. The purpose of my

() 24 testimony really was to support the very stringent water

25 quality control program which I had actually suggested

O

ALDERSON REPORTING COMPANY,INC,

400 VIRGINlA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554 2345
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() 1 in the past and had used in other projects myself.

2 0 And that would be the one that is on page 26

3 of the draft handout for the July 29, 1982 neeting of

'

4 the SGOG, is that right?

'

5 A (WITNESS FLEISHER) Well, that is an outline

6 of the procedure without any specifics as to the actual

| 7 treatment to be used, yes. In that way it's true.

8 HS. FLEISHER: Thank you, Your Honor. I have

9 nothing further.
.

10 JUDGE SHON: I have just one or two questions.
.

11 BOARD EXAMINATION

12 BY JUDGE SHON

13 Q I think Mr. Brandenburg covered quite a bit of

14 what I was interested in. Tha t was -- and indeed, Mrs.

15 Fleisher mentioned something about it. That you are

18 aware of the f act at.d you do applaud the f act that the

17 secondary water treataent is such as to produce a rather

18 high purity water, is that right?

19 A (WITNESS FLEISHER) I believe that is true at

20 Indian Point 2 because their record now of corrosion or

21 lack of corrosion has been excellent. We have
1

'

22 indications of the importance by what happened at Indian

23 Point 3 in which they've had considerable degradation of

( 24 the tubes and even a problem witn the steam generator

25 vessel. So maybe it is a good indication to us of just

I

| ()
1
.

I
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gg% 1 how important that quality of the water is.

2 I understand that the Power Authority is

3 upgrading their water treatment plant, but I have no

4 specific of what they're doing.
~

'

5 Q Do you have any personal opinion as to what is

6 responsible for the difference in the corrosion state of

7 the steam generators in the two plants?

8 MR. LEVIN: Your Honor, I don't know that it

9 has been established that there is any corrosion
.

10 dif ference at the present time with respect to the two

11 plants, just for the record. Mr. Fleisher said he

12 doesn't know, I think.

13 WITNESS FLEISHERs Your Honor, you didn't say

14 "at the present time." Mr. Levin added that.

15 MR. LEVINs If we're not concerned about the

16 present, Your Honor, I don't know what we are concerned

17 about.

18 JUDGE SHON: Perhaps I should rephrase the

19 question.

20 BY JUDGE SHOF, ' Resuming)

21 0 You have s>a 4t Indian Point 3 seems to*

22 have experienced soue sort of corrosion that Indian

23 Point 2 did not experience as yet, is that correct?

24 A (WITNESS FLEISHER) That is correct, sir.

25 0 Do you have any idea what catscs this

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINtA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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(]) 1 dif fe re nce o r wha t could have caused the difference? j
2 A (WITNESS F1EISHER) I really don't know what

3 the difference in the treatment was. I can only make

4 some presumptions of it by what I heard that PASNT is '

5 adding to their treatment system at this' time, which was
6 a polisher for the feedwater. I don't know just how

,

7 this affected the overall quality, but I do know from my

8 own experience that you must continuously treat the

9 water, even af ter it has been introduced into the
'

10 system, because it does pick up ions fron the materials -

11 of construction. Otherwise -- it has to be continously

12 removed in order to maintain that quality.

13 Whether this is the exact mechanism I really

O 14 don 't know because I'm not that familiar with the

' 15 details of that water treatment system.

16 0 If my memory serves me correctly, previous

i 17 witnesses presented by the licensees have said that in

18 their opinion the corrosion at Indian Point 3 had been

19 caused or had resulted from a single incident in which

20 some tubes were damaged by a rotor blade from the

21 turbine. And it was this, a single entry of brittle

22 mortar into the secondary system, that was responsible

( 23 for the bulk of the corrosion -- just one incident, not

( 24 a matter of faulty treatment but a matter of an

25 accident, in effect.

O

(
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[} Does that sound reasonable to you, and have1
,

2 rou heard this, and what is your opinion of that

| 3 explanation?
1

4 A (WITNESS FLEISHER) I as trying to remember;

5 now, but it seemed to me -- I a's a little hazy -- that
i

6 there has been considerable denting, tube denting due to

7 corrosion, I guess, of the tube support sheets and some,

8 corrosion pitting, But I couldn't -- in all the reading

9- I've done on this I really couldn't isolate the specific
.

10 instances, no, sir.

11 Q Lastly, on page 1 of your testimony at lines

12 21 and 22 you mentioned corrosive properties of water in

13 the presence of ionizing radiation. In your opinion and

14 from your experience is the radiation level in the steam

15 generator sufficiently high to have a very appreciable
^

16 effect upon corrosion rate at that point?

17 A (WITNESS FLEISHER) Without knowing exactly

18 the levels, though I believe they are high enough, it

19 could have because the ionizing radiation breaks down

20 the water, producing hydrogen peroxide which was a major

21 problem.

22 This premise, by the way, is from the

23 experience in the nuclear physics field in which I had

() 24 worked on cyclotron in which they had a serious problem

25 with corrosion. And some studies have been made, I

.
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(} 1 think particularly at Cern, of the mechanism. They have

2 found that to do with ionizing radiation and the quality

e 3 of the water. Ihis is where this came from and was an
4 accepted , le t's say, criteria in the work that I did on

~

5 desicaing cooling systeas at the cyclotron at Columbia

6 University.

7 Q Were these cooling systems for targets in

8 cyclotrons?

9 A (WITNESS FLEISHER) These were for targets,

10 they were for the magnets in the beam lines. It was

11 used in the radio frequency system that fed the

12 cyclotron. It was all over the plant. We used the sama

13 water or similar water systems.

14 0 Do you have any idea how the radiation level

15 in a steam generator in a power plant would compare with

18 the radiation level at a cyclotron power point?

17 A (WITNESS FLEISHER) I wouldn't think your

18 target areas -- actually, strangely enough some of the

1;c major corrosion problems were in the magnets where the

20 water was used for cooling the windings. They were

21 conductors in which the water was run actually through

22 the windings to cool the very high currents carried, and

23 this had been a major problem of corrosion there. They

( 24 had some of them corrode so badly that water circulation

25 was actually cut off, and they exploded from the steam

O
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1 pressure. l[}
2 This is not particularly high because the beam

~|3 is pretty well columnatad, and you only get secondary

4 radiation in the windings, and even there they are more
~

5 or less protected by the magnet structure as well. I

6 JUDGE SHON: Thank you. I have no further

7 questions.

8 MS. FLEISUERs Your Honor, may I ast Mr.
1

9 Fleisher a question or two? !

10 REDIRECT EXAMIN ATION I
\

-

11 BY MS. FLEISHERs '

12 0' I'd like to have him state have you or have

13 you not been in the Public Document Roor in White Plains

14 to search for materials?

15 A (WITNESS FLEISHER) Yes, I was.

16 Q And did you find what you vinted there?

17 A (WITNESS FLEISHER) No, we did not find what

18 ve were looking for.

19 0 I have another question, please. Are you

20 receiving any remuneration for your efforts in this case?

21 A (WITNESS FLEISHER) No. Strictly pro bono.

22 0 Thank you. |

23 JUDGE GLEASON Ms. Fleisher, what was it Mr.

( 24 Fleisher was looking for?

25 WITNESS FLEISHER: We were looking for the

O
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1 reports, a whole series of reports, NUREG -- I can't

2 think of the numbers -- on the various studies of the

3 various problems that have~ occurred, and we did not find

4 them in the Public Document Room.
'

5 I can't tell you, sir, particularly what the

6 numbers were, but there were a whole series of numbers

7 tha t we looked f or. I would have to get you those if

8 you really need them.

9 MS. FLEISHER: We could supply a list, Your
*

to Honor if you wanted. I believe I raised this issue

11 before.

12 JUDGE GLEASONs Well, I know it has been

! 13 raised before, and I thought it had been responded to

14 before. And I guess I just feel a litt11 bit reluctant

15 to leave in the record just a question that asked him

16 whether he found what he was looking for without asking

17 him what he was looking for.
,

18 (Pause.)

! 19 WITNESS FLEISHERs I'm afraid it'll take a

20 little time. Could we either take a recess, sir, or

21 provide it to you?

22 JUDGE GLEASON: I think whatever information

23 you want to provide at some point, M s. Fleisher, just
I

() 24 give it to the Board at that point.

25 WITNESS FLEISHER: I'm sorry that I don't know

(
,
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1 offhand. There were a whole list of things that we were

2 sort of looking for.

3 JUDGE GLEASONa I understand.

4 All right. The witness is excused.
~

5 Thank you, Mr. Fleisher.

6 WITNESS FLEISHER: Thank you.

7 (The witness was excused.)
8 JUDGE GLEASON: I believe the Licensees have

9 witnesses to produce at this time. Would you please
.

10 proceed?
.

11 I'm a little conf used. Perhaps I am conf used

12 by this agenda, but are these to be two panels of

13 witnesses, ons by each of the Licensees?

14 MR. LEVINa Yes, Your Honor.

15 JUDGE GLEASON: All rich'.

16 Mr. Brandenburg.

17 HR. BRANDENBURG Mr. Chairman, Consolidated

18 Edison calls to the stand Samual Rothstein and Arthur
19 Tuthill.

20 JUDGE GLEASONa I believe one of you has been|

21 sworn. Mr. Bothstein, you have been sworn, and Mr.

22 Tuthill, you have not.

23 Whereupon,

24 ARTHUR TUTHILL

' 25 was called as a witness by counsel for Consolidated

i

ALDERSON REPORTING COMPANY,INC,

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

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



: . :. , _ - % ; _ (.. ; ,.' . '' _. " ' ) [ . ., ,,_f i ;..j _f ?r|: 'y-
_ _ _

;_[___..,..:,||J..:jei ^

.

_ _

, . _ _

6509

1 Edison and, having been duly sworn, was examined and

2 testified as followst.

3 Whereupon,

4 SANUEL ROTHSTEIN
'

5 was called as a witness by counsel for Consolidated

6 Edison and, having been previously duly sworn, was

7 examined and testified as f ollows:

8 MR. SOHINKI Your Honors, I just would like

9 to point out to the Board that the original version of
.

10 this testimony that was sent out had a cover sheet which

11 read "B oa rd Question 2.2(a)." There was an errata sent

12 out by letter of January 13, 1983 signed by Ms. Canizio

13 of our staff which made the correction on the cover

14 sheet. So that the current cover sheet reads

15 " Contention 2.2(a)" instead of " Board Question 2.2(a)."
16 JUDGE GLEASON All right.

17 DIRECT EXAMINATION

18 BY MR. SOHINKI4

19 0 Gentlemen, could you please state your full

20 name for the record?

21 A (WITNESS ROTHSTEIN) My name is Samuel

22 Rothstein.

23 A (WITNESS TUTHILL) My name is Arthur Tuthill.

24 0 And could you both state your business address?

25 A (WITNESS ROTHSTEIN) My business address is

O
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1 ConEdison, 4 Irving Place, New York, New York.

2 A (WITNESS TUTHILL) My business address is 3

3 Chapel Lana, Riverside, Connecticut.

4 Q And could you each give your present position?

5 A (WITNESS ROTHSTEIN) I am head of a chemical

6 and metallurgical engineering section of the engineering
(

! 7 studies section, ConEdison.

8 A (WITNESS TUTHILL) Since August when I retired

9 I an an independent corrosion and materials consultant.

10 JUDGE GLEASONa What were you before that, Mr.

; 11 Tuthill?

12 WITNESS TUTHILLs I retired as the manager of

13 sales development, International Nickel Company.
1

v 14 JUDGE GLEASON Thank you.

15 HR. SOHINKI I might point out for the record

16 that Mr. Rothstein's professional qualifications have

17 previously been incorporated in the record.

18 BY MR. SOHINKIs (Resuming)

19 Q Gentlemen, do you have before you a document

20 entitled "ConEdison 's Testimony of Samuel Rothstein and

21 Arthur Tuthill Concerning Question 2.2(a)?"

22 A (WITNESS TUTHILL) Yes.

23 A (WITNES3 ROTHSTEIN) Yes.

24 0 And was this document prepared by you

25 gentlemen or under your direct supervision?

O'
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(]) 1 A (WITNESS TUTHILL) Yes.

2 A (WITNESS ROTHSTEIN) Yes.

3 0 Do you have any additions or corrections to

4 make to the document at this time?

5 A (WITNESS TUTHILL) Yes.

6 Q Could you proceed to do that, Mr. Tuthill?

7 A (WITNESS TUTHILL) Page 3, the fourth line

8 from the botton, the beginning of the sentence reads,

9 "PH fluctuates." The "p" should be a small "p," not a

10 capital "p."

.1 JUDGE SHON: Even when it starts a sentence?

12 WITNESS TUTHILL4 That is what confused the

13 typist.
|

; 14 Page 4, the fif th line down, the second word,

15 strike "in," substitute "of."

16 JUDGE PARIS 4 Excuse me. I didn't hear the

17 line.

18 WITNESS TUTHILL4 The fifth line down, " rates'

19 in the order of," strike ~ "in" and substitute "of."
;

20 At the end of tha t sentence strike the period

21 and add "during the first year." That sentence vill nov

22 read, "The dissolved oxygen approaches saturation -- all

23 indicative of saline water in which copper alloys

24 exhibit very low corrosion rates of the order of 0.001
|

| 25 inches per year or less during the first year."
|

()
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(} 1 At the beginning of the next sentence insert

2 "After the first year corrosion rates," and after

3 " corrosion rates" strike "of 0.001." Insert " decreaseOi
l 4 to even lower values of the order of 0.00005." That is

5 four zeroes after the decimal.

6 Af te r "pe r yea r" --

7 JUDGE GLEASON: Excuse me. Could you go,

8 slower? Ha tes dacrease to what?

9 WITNESS TUTHILL: "Even lower values of the

10 order of 0.00005 inchos."

11 JUDGE GLEASON : Per year?

*12 WITNESS TUTHILLs "Pe r yea r. "

13 Af ter "per year" strike "or less" and

14 substitute "which." That sentence would now read ,

15 "After the first year corrosion rates decrease to even

16 lower values of the order of 0.00005 inches per year

17 which translate into upwards of 40 years' life for

18 18-ga uge tubing, the standard gauge and tha t in use in
|

19 the fan and motor coolers ut Indian Point No. 2.",

l

|
| 20 In the second paragraph, the fourth line,

21 insert a comma af ter " approach" in the middle of the

22 line.

23 In the fifth line, the second word should be

24 "those* rather than "these."

25 In the fourth line up from the bottom of page

i ALDERSON REPORTING COMPANY,INC,
|
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(} 1 4 after "why," "which is why," after "why" insert

2 " coated carbon steel and." That sentence will now read,

3 "The salinity during the minimum flow period, while low,

4 is still high enough to arouse concern about the

5 possibility of surf ace corrosion of stainless steels,

6 which is why coated carbon steel and copper base alloys

7 are so widely preferred for brackish and other saline*

8 vaters.

9 On page 5, the first line in Section 3

10 starting "In September," the end of that line strike

11 "four" and insert "eight."

12 At the bottom of the page, the fourth line up,

13 "wa ter box" should be plural, " ester boxes," "es," add

14 "es."

15 " Tube sheet" should be plural. Add "s," " tube

16 sheets."

17 Strike "are" and substitute "were."

18 That sentence would now read, "We found that
,

i
19 the good condition of the copper-nickel piping, water4

20 boxes and tube sheetc were consistent with the earlier

21 thinking on the low corrosivity of Hudson River water at

22 Indian Point to copper alloys in two above.

23 Page 6, line 3, " water box" should be plural,

f 24 add "es."

25 The references cited at the end of the

(
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'l
!

1 tes timon y, the second reference, the title should be

2 " Guidelines" rather than " Guidance." " Guidelines."

3 Change " Guidance" to " Guidelines."

4 BY MR. SOHINKIs (Resuming)

5 Q Does that complete yorr additions and

6 corrections?

7 JUDGE GLEASONs What page is that last

8 correction?

9 UITNESS TUTHILLs The page is not numbered.1

!

10 It would be page 9.

11 JUDGE GLEASON: And the correction is what?,

12 WITNESS TUTHILLa In the second reference the

13 title is written as " Guidance for Selection of Marine
14 Materials." It should read " Guidelines."

15 BY MR. SOHINKIs (Resuming)

16 0 Gentlemen, does that complete your additions

17 and corrections?

18 A (WITNESS ROTHSTEIN) Yes.

19 A (WITNESS TUTHILL) Yes, it does.

20 0 And with those changes is everything contained

21 in this document true and accurate to the best of your

22 knowledge, information and belief?

23 A (WITNESS TUTHILL) It is.

24 0 And do you adopt each and every sentence in

25 this document as your testimony in this proceeding?

O
|
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1 A (WITNESS ROTHSTEIN) We do.

2 A (VITNESS TUTHILL) We do.
'

3 MR. SOHINKI: Mr. Chairman, copies of the

4 testimony of Messrs. Rothstein and Tuthill have been

5 provided to the Board and the parties and to the Court

6 Reporter. And ConEdison hereby moves that the te stimon y
7 be incorporated into the record as if read.

8 JUDGE GLEASON: Is there objection? Hearing

9 none, the testimoy of Messrs. Rothstein and Tuthill vill

10 be received and bound into the record as if read.
11 (The~ prepared testimony of Mr. Rothstein and

12 Mr. Tuthill follovsa)

13

14

15

16

17

18

19

20

21

22

23

; O 24
l

25

O
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My name is Arthur Tuthill. I received a Bachelor of Chemical Engi-

neering degree from the University of Virginia in 1940 and a

Masters Degree in Metallurgical Engineering from Carnegie InstituteO
# of Technology in 1946. I have worked as a metallurgical and cor-

rosion specialist for Standard Oil Company of New Jersey (now Exxon),

'

E.I. DuPont and International Nickel Company until my retirement on

August 1, 1982. Sicce 1964, at International Nickel, I was respon-

sible for the development and use of nickel-containing alloys, in

particular, condenser and heat exchanger tubing applications in

saline water. At DuPont my responsibilities included material

evaluation and the selection of equipment for use in high purity

water systems for the Savannah River project. A detailed statement

of my professional qualifications and publications is presented in

Attachment BW-1 to this testimony.{}
My name is Samuel Rothstein. I am the head of the Chemical and

Metallurgical Engineering subsection in the Mechanical Studies

Eection at Con Edison. I received a Bachelor's Degree in Chemistry

from City College of New York in 1940 and have completed a large

number of graduate courses in metallurgy at several universities.

I have been employed at Con Edison since 1971. During this time I

have been involved in the analysis and evaluation of the fan cooler /

service water system, and in the development of an in-service in-

spection program for the same. A more detailed listing of my back-

(} ground is appended to my testimony on Board Question 2.2.1

:

i

|
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The purpose of this testimony is to addres's contention 2.2(a)

which reads as follow:

"The cooling system at the plants should be
changed so that it no longer uses brackish
Hudson River water. This change is needed
to combat safety-related corrosion problems."

I. Description of the Indian Point Unit 2 Fan Cooling System'

The Indian Point Unit 2 f an cooling system has five air handling

units, referred to as the fan cooler units. Each unit consists
~

of a main heat exchanger formed by separate heat exchanger units

which cool the air, a fan to draw the air through the heat

exchangers and circulate it in containment, a demister to remove
,

condensed moisture droplets from the air, and various filters to'

| clean the air. In addition, each f an motor is co61ed by a
'

separate smaller heat exchanger referred to as a motor cooler.
|
|

These main air cooling heat exchangers as well as the smaller

| fan motor cooling heat exchangers (motor coolers) are cooled

by Hudson River water provided by the essential service water

system. This systems consists of three 5000 gpm service water

pumps, each of which has an automatic self-cleaning strainer,

that are connected to each of two 24" diameter cement-lined

pipes which supply the fan coolers units.

Each fan cooler unit is then serviced by a separate 10" cement
i

I

{ () lined supply and discharge pipe. Each supply and discharge

pipe is provided with motor operated shutoff valves outside

containment, which allow each cooler to be isolated.

,
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'

Each motor cooler is supplied with service water through a 2"

pipe and a 2" flexible hose connected directly to the 10" header

of its respective fan cooler unit inside the containment build-

ing. Water from each of the motor coolers is discharged through

separate 2" pipes with shutoff valves outside containment for

isolation.

The fan coolers have 3750 5/8" diameter 18 gage (0.049") C70600

alloy (90 copper 10 nickel) "U" tubes with external fins. The

external fins provide increased surface to better cool the air

passing over the outs!de. The tubesheets, water boxes and inlet

piping are also C70600 alloy. The coolers are subdivided into
!

ten sets, each set with its own inlet and outlet pipe, water-q)
boxes and tube sheets. Figure I is a block type flow diagram

which shows the system. The motor coolers are smaller but of

similar construction.

| II. Corrosiveness of Hudson River Water

Hudson River water at Indian Point is a well aerated estuarine

| river water of low salinity. The biological oxygen demand

(B.O.D.) is low, 4.6 ppm maximum. Dissolved oxygen approaches

saturation ranging from 5.5 to 11.5 ppm. PH fluctuates within

, a narrow range from 7.1 to 7.5. Salinity during the minimum
|

flow period, August, is about 4,000 ppm but did reach 7,020 ppm,

20% of seawater, during the drought year of 1964.

|

|

|

l
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The low B.O.D. indicates minimal organic pollution. The pH is

. normal, indicating minimal industrial waste pollution. The

dissolved oxygen approaches saturation - all indicative of

t saline water in which copper alloys exhibit very low corrosion
]

dvW%T(1)(F#st WRK *
! cP e

C5rrosionrates is the order of 0.001" per year or lessj
rates of 0,0018 per year or less translate into upwards of 40

years life for 18 gage tubing, the standard gage and that in

use in the fan and motor coolers at Indian Point No. 2.
I

Carbon steel on the other hand corrodes at low but significant

rates in the same saline waters. The corrosion rates increase;

as the flow velocity increases. These corrosion rates for un-

4 protected carbon steel may approach but would be unlikely to ex-j

ceedth$seforseawater, i.e. 0.006 to 0.022 inches per year.(2)

Although carbon steel piping will survive for several years at

these corrosion rates, such piping is normally cement or epoxy

lined for brackish or saline water service, as was done at

| Indian Point Unit 2. The salinity during the minimum flow
!

period, while low, is still high enough to arouse concern

,

about the possibility of crevice corrosion of stainless steels,
|

which is why copper base alloys are so widely preferred for

brackish and other saline waters.

There is nothing unusual about the use of brackish or other

saline waters for cooling. In addition to ships, there are

|
t. ,- , . . .. .-. .- ~ , , . .. .. . . _ _ _..___nn,__.
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numerous industrial plants as well as power plants that sucess-

() fully use brackish and saline waters for cooling provided, as

at Indian Point, the proper materials for saline waters are

used. We note that 15% of domestic power plants and 33% of

domestic nuclear plants are on brackish estuaries or sea coast

locations and saline water is routinely used for coo ing pur-

poses.

III. Inspections of Fan Cooling System During 1982 Refueling /Maint-
enace Outage

.

Ef4f1
In September,1982, Messrs. Tuthill and Rothstein examined four

C70600 5/8" tubes removed from the coolers at Indian Point

Unit.ma. 2. Mr. Tuthill reviewed the drawings, general arrange-
j^
'- ment diagrams, and prior experience, and made recommendations

for improvements during the planned outage. These recommenda-

tions were for cleaning, improving flow distribution, clean

water circulation prior to startup and control of biofouling

growth.

In November 1982, Mr. Tuthill visited Indian Point Unit No. 2

during the outage for the purpose of inspecting the intake

system, the fan coolers, their piping and the main conden-

sers. We found that the good condition of the copper-nickel
tulMpiping, waterbox knd tubesheet? ace consistent with the earlierc

j thinking on the low corrosivity of Hudson River water at Indian

Point to copper alloys in 2 above. The flush cleaning of the

fan coolers and motor coolers had been completed by this time.

-.. . - . . . . . . - - . - - - -.. - . . - . _ . . . - .- - .-. .-
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The Zurn strainers had been cleaned and overhauled. New dis-

r^S tribution pir.tes to improve flow distribution and reduce tur-
L )

bulence were in place in the waterbox6f' Subsequent to this

visit, chemical cleaning to remove the poorly formed corrosion

product film and circulation with clean water to reform a good

film were completed. Chlorination to reduce biological growth

was reinitiated on startup.

IV. Conclusions

Based on the foregoing, it is our opinion and position that:

1) Hudson River water at Indian Point is corrosive to un-

coated carbon steel, but not to cement lined steel or

(),j copper base alloys, such as those at Indian Point
(*

Unit 2, at flow velocities typical of Indian Point

Unit 2 operation.

2) A1.though Hudson River water at Indian Point might well

be classified as fresh water for most of the year, the

materials in use are those appropriate for saline brackish

waters. !

|

3) The inspection ports installed adjacent to the welds in the |

|
cement lined pipe during the 1980/81 outage have not only |

|
permitted the cement lining in the area of the welds to be |

repaired but alco permit inspection during outages to

maintain surveillance on the condition of the cement

lining.

.._ ,_ __. _ . . _ - - . . . . _ _ _ _ . . . _ __ ~ _ _ _ _ _ _ _ . _ . - _
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4) The corrective measures taken to improve the performance

- of the fan and motor coolers are those found desirable and

'~#
recommended to minimize the localized corrosion found in

some of the tubing. These should permit C70600 alloy

tubing to closely approach the normal long term durability

of this alloy in saline waters.

5) The C70600 alloy used in the Indian Point Unit 2 fan coolers

is the normal and usual choice for both naval and commer-

cial vessels as well as power and industrial plants for

heat exchangers and coolers of the fan cooler type using

saline water for cooling.

V. Alternate Cooling Systems

In 1981 Con Edison forwarded to the NRC a report erepared by

the Bechtel Power Corporation which provided a feasibility

study of various containment cooling system alternatives utili-

zing both closed and hybrid closed /open system concepts. Con

Edison committed at that time to developed a detailed design

| of the alternative recommended in the study, the so-called

" hybrid" closed-loop cooling system and perform further evalua-

|
tion. By letter dated February 11, 1982 from J.D. O'Toole,

(Con Edison) to V. Stello (URC), Con Edison provided its assess-

ment of the " hybrid" system to NRC. We concluded that the

" hybrid" system-although possessing the advantages of a closed

system during normal plant operation-is complex in comparison

with the present fan cooling system.

|

. - ,,- . . ... - - ..- - _ . - .. -
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While Con Edison has decided against the Bechtel alternative sys-

(~3 tem, a review of " hybrid" as well as other alternative systems
L. ).

is continuing and future actions will be guided by the perform-

ance of the present fan cooling system and the results of the

surveillance program of the fan cooler units and service water

piping. However, one must carefully weigh the benefits of an
|

alternative system which does not use river water against

the corplexities and associated potential for reduced system

reliability of such alternatives.

|
.

v
1

|

|

l
1

\

|

|
I
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ARTHUR H. TUTHILL, P.E.
3 CHAPEL LANE

RIVERSIDE, CT 06373

,

1

O MANAGEMENT EXPERIENCE
VJ

Managed grcup of natiens!!y recognized professional materials and cerrosion specialistsg responsible for ceveloping markets and projects that directly supported sales function and i

kept nickel markets growing despite aggressive promotion of ccmpetitive materials (Inco).
I

1

Organized, financed and operated small business enterprise manufacturing high a!!oy spare
parts ter refineries, chemical plants and paper m i!!s in Gulf Coast area (Valco

i
Engineeri.g).

Supervised team of engineers and tecnnicians in inspection of safe operating condition of
refinery equipment (Exxon).

,

Commended by Office of Defense Mobilization for excellent services rendered while in
charge stainless steel section Iron and Steel Division - procurement of stainless steel to
industry and Savannah River Plant (DuPont - Covernment: National Production
Authority).

EMPLOYMENT

1940 - 1941 - Tennessee Eastman Corporatien, Kingscort, TN
1941 - 19A6 - U.S. Navy, Naval Gun Factory, Cramp Shipyard, Pacific Theatern

(-) 1946 - 1950 - Standard Oil (N3), Baton Rodge, LA ,

1950 - 1954 - E.1. DuPont, Wilmington, DE
1954 - 1959 - Valco Engineering, Baton Rouge, LA
1959 - 1932 -International Nickel Ccmpany, Harticed, CT and New Ycrk City

EDUCATION

MS. Met. Eng. - Carnegie Tech.,1946
B. ChE. - University of VA,1940
Numerous AM A Management and Financial Educational Ccurses

PROFESSIONAL

National Associatien of Corrosien Engineers
Society of Naval Architects and Marine Engineers
Tecnnical Associatien of Pu!p and Paper Incustry
Professional Engineer (Metallurgy), LA License No. 4530 '

Acccmplished public speaker and discussien leader en cerrosien and materials

PERSONAL

Bern March 27, 1919, Staunten, VA, Married - 5 Children; Health - Excellent
Lt. Ccr. USNR TTil Pacific
Application Mcuntain Club - Thite Tater and Tilderness Canceing
Retary International
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ARTHUR H. TUTHILL, P.E.'

3 CHAPEL LANE
RIVER $10E, CT C6373

n

Materials and Cerrosien Consultant

in submarines, naval, commercial and fishing vessels, nuclear and fossil poExtensive experience in fabrication, use and performance of cast and wrcu5 t a!!oy steelsh

desalination plants, pumps, offshore oil and water!! cod, refineries ud sourwer plants,
production, enemical and pulp and paper plants. gas we!!

.

Marine

Assisted Naval architects, owners and shipbuilders in evaluation and selection of m t
of construction for, and the solution of, troublesome galvanic and other corrosiona erials
problems on nuclear submarines, Alvin,

carriers, destroyers, LNG tankers, chemical tankers, deep tanks, offshore oil platformsdeep submergence rescue vessels, aircraftfishing vessels and pleasure craf t.
Organized and led two shipbuilding industry materialsseminars. ,

Authored " Guidelines for Selection of Marine Materials", " Materials for Sea Wat
Brine Recycle Pumps" aid "CA7C6 Copper-Nicket Alloy Hulls: er and
Experience and Economics". The Copper Mariner'sr

'

[) *

better feedback to muine industry on service experience. Initiated reports fro n shipowners summarizing experience with materials usage to p%/
rovi 'e

Cun Factory and assembly and alignment aboard CVLs c:aring constructionInspection and quality assurance of naval crdnance-gun mounts, guns and turrets at Navali

experience USS Miami - Pacific. Comcat.

Desalination

Initiated and ccordinated materials test programs and inspection of OSW demonstratiplants and
operating desalination plants at Freeport, Chula Vista, Key Test andon

Caribbean.

materials usage in actual opera:Ing plants to provide this industry with better feedbackPersuaded OST to fund and undertake the four A.D. Little Surveys of!
service experience.

on

Assisted domestic, European and Jacanese design firms and manufacturers in selectio
materials and in solutien of corresien problems on shipboard and land based dess!'natienn of
plants !ce mid-east and western hemisphere.

,

'

Tater by Pr per Materials Selection" and other papers on materials for desalinatiCo-authored " Desalination, Lower Cost1

on.
!

Power

of overall industry experience, individual case histeries and pert!nent research data onProvided design engineering firms, ut!!ities and equipment manufacturers with feedback
materials for, and solution to, corrosien problems en condenser tubing, feedwater heatersc: cling towers and other plant c:mpenents.
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Deveicped and stimulated use of guidelines fer designing new condensers to take full
_,

advantage of the properties of each da!!erent tubing alloy. Guidelines were fundaments!
n to the successful intreduction and promotion of Type 30'. stainless steel for inland power

{f plants C70600 s!!cy for coastal plants ard AL6X fer severely pc!!uted waters.
t #

|
Developed gractical solutions to galvanic cerrosion and biofouling problems in cooling
water systems.

Pulo and Paoer

Assisted in organi:ing cooperative s!!oy producer - pulp and paper mill corrosien te'st
program to identify materis!s needed to meet mere aggressive cerrosion conditions arising
from current government regulations regulating effluent water quality.

Analyzed and reported data for Metals Subcommittee of TAPPIin'five technics! papers en
bleach plant materists and cerrosion.

Organi:ec and conducted two pulp and paper industry cerrosien and materisis seminars.

Nuclear (DuPont)

| Developed welding procedures and evaluated materials for high purity and reactor grade
I water.
; / i

| V , Develope procedures for minimizing and removing centamination embedded Iren) from(

I surf ace of stainless steel that were the forerunner Ice ASTM A330.
l

Evaluated and developed materials for water tubricated bearings and components of
rnachinery for slit.ing and handling spent fuel elements in submerged processing and
storage ares.

Chemical (DuPont)

| Developed welding precedures for stainless steels and nickel base a!!oys. Inspected and
| made initial analysis and reported on stress corrosien cracking of jacketed stainless stee!
| Oipe uncer inst.!atien.
1

Evaluated materials and corrosien problems in nylon, neoprene, HF and explosives plants.

| Refinery (Standard Oil. N3)' *

initiated catnecie protection of pipe coolers, deep we!! pump casings and heat exchangers
ano use of tantalum tubes in sulfuric acid reboilers.

Qualified steels for low temperature service -leading to ASTM A300.

In enarge welder qualification and refinery weld quality.

Responsible f:r sclutien of refinery cerrosien and materials problems.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

(-
LJ Before Administrative Judges: '

James P. Gleason, Chairman
Dr. Oscar H. Paris
Frederick J. Shon

_________________________________x

CONSOLIDATED EDISON COMPANY OF : Docket Nos. 50-247-SP
NEW YORK, INC. (Indian Point, 50-286-SP.

Unit No. 2) :

POWER AUTHORITY OF THE STATE OF :
NEW YORK, (Indian Point, January 12, 1983
Unit No. 3) :

---------------------------------x
.

.

CERTIFICATE OF SERVICE

(~}/
I certify that I have served copies of CON

t
"#

EDISON'S TESTIMONY OF SAMUEL ROTHSTEIN AND ARTHUR TUTHILL
l
'

CONCERNING BOARD QUESTION 2.2(a) by deposit in the United

States mail, postage prepaid, this 12th day of January,1983.

Docxeting and Service Branch Dr. Oscar H. Paris
<

'

Office of the Secretary Administrative Judge
U.S. Nuclear Regulatory Atomic Safety and Licensing

Commission Board,

i Washington, D. C. 20555 U.S. Nuclear Regulatory
Commi.ssion

1 James P. Gleason, Esq., Chairman Washington, D. C. 20555
Administrative Judge
513 Gilmoure Drive Mr. Frederick J. Shon
Silver Springs, Meryland 20901 Administrative Judge
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Washington, D.C. 20555
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1 BY MR. SOHINKIa (Resuming)

2 Q Gentlemen, before I turn you over for cross

3 examination, could you give us a brief summary of your

4 testimony?

"

5 A (WITNESS BOTHSTEIN) Yes. In our testimony we

6 describe the cooling system in the containment at the

7 Indian Point 2 plant and the use of Hudson River water

8 in cooling.

9 We describe our examination of the cooling
*

10 system and associated piping during the recent

11 maintenance refueling outage. We conclude that the

12 Hudson River is not particularly corrosive and that the

13 remedial measures that were implemented, namely the

14 elimination of the brazed joints f rom the earlier

15 version of our containment coolers and increesing the

16 flow velocity in the containment coolers, and I guess

17 improvement of the cese t coating of our steel pipe have

18 all been effective in eliminating or reducing

19 corrosion. And we now conclude that our system is an

| 20 efficent, durable one.
!

21 NR. SOHINKI4 Thank you, gentlemen. We have

! 22 no further questions.

23 Mr. Chairman, the witnesses are available for

24 cross examination.
' :

'

25 JUDGE GLEASONs Mrs. Fleisher?

O

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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2 December 2nd, 2nd or 4th, 1981, we presented our

3 credentials at a preheacing conference, and at that time

4 Mr. Fleisher was certified to represent as vice

5 president the West Branch Conservation Association, and

6 he will do the cross examining. Thank you.

7 JUDGE GLEASON: M r. Fleisher. |

8 CROSS EXAMINATION

9 BY HR. FLEISHER

10 0 3entlemen, starting on page 4 of your |

11 testimony,- Section 2, corrosiveness of the Hudson River l

12 Water -e these are general questions, not too any

13 specific lin e --

14 MR. SOHINKIs Excuse me, Mr. Fleisher. I

15 think you said Section 2. I don't see that at page 4 of

16 the witnesses' --

17 MR. FLEISHER: Well, it sctually starts on

18 page 3, but it is continued on page 4. And I believe my

19 question more will be directed to what's on page 4 than

20 what is on page 3.

21 SY MR. FLEISHERs (Resuming)

22 0 Were a.11 the fan cooler coils, headers and

23 branch piping recently rr 71 aced at Indian Point 2?

24 A (WITNES3 ROTHSTEIN) They were replaced in

25 1980.

O

ALDERSON REPORTING COMPANY,INC,

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

({} 1 0 Thank you.

2 How many years was this equipment in service
;

b}/' 3 before being replaced in 19807

4 A (WITNESS ROTHSTEIN) Approximately seven years.

5 0 Of what material were the coils constructed?

6 A (WITNESS ROTHSTEIN) The original coils were

7 copper-nickel.

8 0 What material was the le.ter piping constructed

9 from; that is, froa the headers to the connections of

10 the coils?

11 A (WITNESS ROTHSTEIE) The small diameter pipe

12 was either copper-nickel or cement-lined steel. The

13 large diameter pipe was essentially all cement-lined

i 14 steel.

15 Q What was the reason f or replacing the coils?

16 A (WITNESS ROTHSTEIN) The principal reason for

17 replacing the coils was that the old coils were built up

18 out of several short sections. There was a header to

19 which was brazed a short copper-nickel stub. To that

20 stub in turn there was a braze of a straight length of

21 tubing, and then a short U-section was brazed to that

22 straight length, a second straight length brazed to the

23 other end of the U back to another stub and finally back

24 to the healer. So that in one U-bend there were four
,

; 25 brazes in the U-tube plus two brazes where the U-tube
|
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|

(]) I was coing to the header.

2 JUDGE SHON: Mr. Rothstein, before you go any

)| 3 further, you are describing this in words rather than

4 pictures, and you have used the word " header",

5 consistently. Is that th e same in this case as the

i 6 water box?
|

7 WITNESS ROTHSTEIN No. In the design of the

8 earlier coolers there was no crue water box. There was

9 not a box to which all the tubes led which could be
1
1 10 opened f or examination of tubes. But instead the tubes

11 led into a pipe, and the pipe is what I ref erred to as a

12 header. In the wall of the pipe there was simply a

13 drilled hole in which the stubs were inserted and brazed

14 to the pipe.

15 JUDGE SHON: That is what I thought the usual

16 distinction is between the pipe as a header and a water

17 box, but now the new coolers have water boxes instead of

18 simple headers, is that right?

19 WITNESS ROTHSTEIN: That is correct. In the

20 new coils the tubes are U-tubes. These are one-piece

21 U-tubes. The U-tubes are rolled into a tube sheet, and

22 the tube sheet is part of a water box. There is a frame

23 around the tube sheet and a cover plate over that frame

2c making a cubic arrangement. Tha t wa ter box is split so
,

. 25 that one side of the U is the inlet, and the other side
|
|

|
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() 1 of the U is the outlet portion of the assembly.

2 JUDGE SHON: How are the seams in the vcter

[}
'

3 box made, by brazing or by some other means?

4 WITNESS ROTHSTEIN: No. The seams -- the i

l

S frame of the water box, which is a rectangular shape
,

i

8 that is open at top and bottom, the sides of the -

7 rectangle are velded together so that essentially the

8 rectangle is one piece. Tho joint between that

9 rectangulage shape and the tube sheet is made up with a

10 gasket, as is the joint between that rectangular f rame

11 and the cover plate made up with a gasket, and the hole

12 is bolted together.

13 JUDGE SHONa Thank you.

O 14 I as sorry to have interrupted, Mr. Flefsher,
~

15 but I wanted to get the physical arrangement clear in my

18 own mind.

17 BY MR. FLEISHER: (Resuming)

j 18 Q I think we got a little astray from what the

19 intent of m y question was. Maybe I should rephrase it
1

20 really.

21 Weren't the coils removed because they were

22 leaking and were beyond reasonable repai??

23 A (WITNESS ROTHSTEIN) That is correct. The

24 leaks were principally --

25 0 That's enough.

O

ALDERSON REPORTING COMPANY,INC,

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

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



|

6521 |

I

(]) 1 MR. SOHINKIs I think the witness is entitled

2 to explain the answer, Mr. Chairman.

) 3 WITNESS ROTHSTEIN The leaks were principally
,

4 in the brazed joint. There were some leaks in the

5 mid-body of the tube, and at the time we had no

6 technique for examining the tubes to des.raine -- that
i

7 is, for nondestructively examining the tubes t,

8 determine whether or not there were other areas of
9 potential leaks.

10 BY MR. FLEISHERs (Resuming)

11 Q Were the leaks caused by corrosion?

12 A (WITNESS ROTHSTEIN) Yes.

13 0 Was the corrosion due to the Hudson River
s

1

| 14 brackish water?

15 A (WITNESS ROTHSTEIN) The corrosion was due to

16 vater. Whether the us ter wa s b rackish or no t I don ' t

| 17 believe entered int s the rate of corrosion that we saw

18 in the assembly.

19 Q You are stating then that this same corrosion

20 would have taken place at the same rate with pure water?

21 h (WITNESS ROTHSTEIN) Essen tially the same

| 22 rate, yes.

23 0 Going to page 5 of your testimony,

24 paraphrasing, yru testify that the saline water is used

25 in 33 percent of the domestic nuclear plants, is that

O
|
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() 1 correct?

2 A (WITNESS TUTHILL) That is correct.

) 3 0 How many of these plants use the saline water

'

4 inside containment building for cooling purposes?

5 A (WITNESS TUTHILL) I have no specific

6 kno wledge on tha t point. The 30 --

! 7 Q Do you have any idea about it? Is it 1 or 20?

8 A (WITNESS TUTHILL) You have to ask the

9 designer of the plant as to whether he put it inside the

10 containment or outside. That was not within the scope

11 of the question I addressed.

| 12 MR. SOHINKI: Mr. Tuthill, can I caution you

|
13 to speek into the microphone? I think some people are

14 having difficulty.

15 VITNESS TUTHILL: Certainly.

18 BY MR. FLEISHERa (Resuming)
|

|

17 Q Also, on page 5, under Section 3, Inspection'

18 of Fan Cooling System, when you made the inspection, how

19 many hours had the fan coolers been used since the

20 replacement until the time of your inspection?

21 A (WITNESS ROIHSTEIN) I would approximate the

22 length of service as approximately 18 months, 18 to 20

23 months.

24 0 In that time what was the operating factor or

l 25 how much of that time were the system on line?

O
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Q 1 A (WITNESS ROTHSTEIN) As far as I know, the fan

2 coolers were on line continuously.

i 3 0 What was the capacity factor of that system

4 during that 18 months, do you know?

5 A (WITNESS ROTHSTEIN) I don 't recall. It was

6 f airly high, if you are talking the capacity of the

7 power plant itself.
1

8 0 Of that Indian Point 2 unit.

9 A (WITNESS ROTHSTEIN) It was fairly v.*crh, but I

10 don 't recall precisely.

11 0 In your study did you make a detailed

12 comparison of the chemistry of the water during the

13 period of the prior use -- that is, up until the time

14 the coils -- the seven years the coils were used before

! 15 replacement, and with the year and a half that they were
|

16 in use af ter the replacement?
{

17

18-

19

20

21

22

23

| O '

24

! 25

O

'
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(]) 1 A (VITNESS ROTHSTEIN) The river water is
|

2 sampled daily. We run analyses regularly. I don 't I

O 3 believe that there has been any significant change in
,

4 the composition of the water.

5 0 Doesn't the composition of the wa ter vary with ,

l

6 .the rainfall, the rainf all for the year?

7 A (WITNESS ROTHSTEIN) Yes, it does, but the

8 variation that we saw during the last year and a half of

9 operation was no different than the variation that we |

10 had previously seen.

11 0 That was the question I asked you

12 originally -- whether you had compared them -- and you

13 said "no", from the seven years prior to the year and a

14 half post.

15 A (WITNESS ROTHSTEIN) I would say substantially

18 they were the same.

17 0 Substantially no change?

18 A (WITNESS ROTHSTEIN) That's right.

19 IR. FLEISHER: That is all the questions I

20 have.

21 JUDGE GLEASON: All right. Any redirect?

22 MR. SOHINKI4 I just have one question, Mr.

23 Chairman.

24 REDIRECT EXAMINATION

25 BY MR. SOHINKIs

O
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O 1 0 Mr. Tuthill, you earlier stated you were not'

2 aware of how many of that 33 percent of nuclear plants

3 on brackish estuaries used brackish water inside

j 4 containment.. Ho t d e pe nd e n t is the corrosion rate on a
!

5 given material, depend 3ng on whether it is used inside

6 or outside containment?

7 A (WITNESS TUTHILL) There is no difference

8 whether it is inside or outside containment as far as

9 the corrosivity of the water is concerned. The water

10 does not know where it is.

11 MR. SOHINKI Thank you. I have no further

12 questions.

i 13 JUDGE GLEASON: M r. McGurren?

s 14 NR. MC GURRENs The Staff has no questions.

15 JUDGE GLEASON: All righ t. Does the Board

16 have questions?

17 BOARD EXAMINATION

18 BY JUDGE SHON:

19 0 Gentlemen, I would like to get a little closer

20 notion of the actual change in the sitantion pre and

21 post when the leakage occurred and the window coolers

22 were re plac e d.

I 23 First of all, the leakage was, as we nave

24 heard, due to corrosion, was it not?

25 A (WITNESS ROTHSTEIN) Yes, sir.

! O

|
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i

j (]) 1 Q What was the nature of that corrosion, and by

2 that I mean the kind of corrosion rates you have quoted

} are the sort of uniform corrosion rates in mils per year3

4 that people talk about, but there are many other kinds

5 of corrosion. There is stress corrosion cracking and 1

1

6 pit ting , and there is galvanic action and things like

7 that.,

l 8 What was the nature of the corrosion where the
,

9 leakage took place? Was it simple un3. form corrosion?

10 A (WITNESS ROTHSTEIN) There were two types of

11 corrosion. The braised joints were much less than

12 perfect and contained significant amounts of voids or

13 porosity in the joint. The leaks in those braised

14 joints was essentially a corrosion of the braised

15 material along regions of prior porosity or prior voids

16 so that the leak path or the amount of braised material

17 tha t had to be corroded away in ord6r to form a leak
.

18 path was minimal. Those were the joints that leaked

19 early.

20 The other form of corrosion was a form of

21 pitting resulting from the deposition of silt on the

22 surface of the tubing and under the silt pitting

23 develops because you have a slightly different

24 composition of water under the silt as compared to the

25 water turrounding that silt deposit.

O
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O ' 'ou =at a aar * a corro i== ta verr
2 local spot a nd in our destructive examination, for

.

3 example, we found pits that were half to three-quarters

4 of the way through the tube wall and yet no later than a

5 sixteenth of an inch in diameter.

6 Q Then there were, in effect, two kinds of

7 corrosion -- corrosion at the braised points and

8 corrosion away from the braised points due to silting

9 and a change in concentration, is that righ t?

10 A (WITNESS BOTHSTEIN) That is correct.

11 0 Now you had said that the braising was

12 eliminated in the new design in summarizing your

13 testimony. I didn't actually see that in your

/ 14 testimony, thougn it may have been there. I may have'

15 missed it. It was partly because of that that I

13 questioned you so closely on the design and structure of

17 the water boxes and U-tubes. I wanted to find out if

18 all the braises had been eliminated. That seems to take

19 care of that one matter.

20 How about the matter of silting? Has anything

21 been done s cout that?

22 A (WITNESS ROTHSTEIN) Yes. We have increased

23 the rate of flow of cooling water through the coils.

24 The initial rate of flow was approximately one foot per
i

25 second, which is adequate to remove the heat from

O
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() 1 containment, but at that rate of flow silt is not

2 carried by the river water as it flows through the

'~l 3 tubes. It deposits on all surfaces.

:

4 In our current practice, we have increased

5 that rate of flow to aprt oximately three to four feet

( 6 per second. At three to four feet per second silt does
|
i 7 not deposit.
|
'

8 0 You don't, then, meet the other horn of the

9 dilemma by having erosion of some sort take place

| 10 because of the increased flow rate, do you?

11 A ( WITNESS ROTHSTEIN) Well, the amount of

12 erosion tnat you see at four feet per second is

13 insignificant. Copper-nick el can tolerate flow rates

O'' '

14 well above sight feet per second safely.

| 15 Q That is wha t I wa nted to hear you say. The --
I

16 Mr. Fleisher nad also mentioned, although I think he did

17 not specifically say this, that there was also

18 substantial corrosion in portions of the system made of

19 mild steel. You told us that the mild steel is

20 generally protected with concreta.

21 Is it true that substantial leaking and

22 corrosion occurred there and what has been done to

23 change that?

24 A (WITNESS ROTHSTEIN) The corrosion in the mild

25 steel occur:ed principally -- or, I should say,

O
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(]) 1 entirely -- at velded joints. The aild steel is.

2 cement-coated and when the veld joints were made the

j }
3 coatino spelled off at the joint and was not replaced,

4 leaving bare carbon steel exposed to the river water.

5 During the outage in 1980-81, we examined each

8 and every one of tnose veld joints and where we found

7 tha t the cement coating was incomplete we cleaned up the

8 surface, built it up as necessary with veld deposits,

9 and then coating the inside surface with cement so as to

10 protect it against f uture corrosion.

11 Q So in effect it is all covered now by cement,

12 is it?

13 A (WITNESS ROTHSTEIN) Yes. If I can just offer

14 this, during the recent refueling maintenance outage we

15 reexamined those joints and found in every case that the

16 cement coating was still intact and that no corrosion

17 had taken place.

18 0 As a final question on this, on page five you

|
19 mentioned having examined these tubes after their use

|

20 for about 18 months or aomething on that order. Did you

21 find at that time that the radiation levels were so high

22 as to give you difficulties in examining then? Er.

| 23 Fleisher has testified that the radiation levels around

24 the previously-removed tubes were extremely high and

25 tha t he couldn 't look at them.

|
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() 1 A (WITNESS ROTHSTEIN) The radiation level, the

2 activity develops from the fact that in service, as

/}
3 containment air is drawn over the cooler, dust in that

4 air deposits on the fins around the tubing. That dust

5 becomes slightly radioactive. In the examination of the

6 tubes , the destr uctive examination of the tubes, we cut

7 tubes out of the cooler, cut away the fins and removed

8 the tubes. The tubes themselves are not radioactive at

9 all.

10 BY JUDGE PARIS:

11 Q Can I interject a question here? How does the

12 dust become slightly radioactive?

13 A (WITNESS ROTHSTEIN) Well, the dust in the
,

14 plant generally is radioactive. It picks up activity

15 from exposure during operation of the plant.

16 0 Neutron bombardment?
1

17 A (WITNESS ROTHSTEIN) Yes.

18 0 Okay.

19 BY JUDGE SHON: (Resuming)
,

|
20 0 One last question. I direct this specifically '

21 to you, Mr. Rothstein. Since you did testify previously

22 on Question 2.2.1, which had to do with steam

23 generators, this question is not strictly applicable to

/ 24 2.2(a) but concerns something you said about that. We

25 have heard somethino from Mr. Fleisher about that, and

O
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(]} 1 I just wanted to compare the information we are getting

2 from two sources -- the same question I asked Mr.

/'} 3 Fleisher a while ago.

4 In the steam generator, is the radiation level

5 high enough to appreciably influence corrosion of

6 stainless steel?

7 A (WITNESS BOTHSTEIN) I don 't believe so, sir.

8 The activity in the steam generator is of the order of

9 100 MR per hour -- 150 MR per hour -- extremely low, and

10 I don 't believe any ionization takes place.

11 JUDGE SHON: Thank you. I have 50 further

12 questions.

13 BY JUDGE PARISs (Resuming)

14 0 I have a question to direct to the panel -- to

15 both of you. On page seven and eight you discuss the

18 hybrid closed loop cooling system that Bechtel proposed

17 or recommended as an altera tive to wha t you were using,

18 and you say you rejected the hybrid closed loop cooling

19 system because the complexities and associated potential
l

20 for reduced system reliability of such a system made it |
|

21 lese desirable from what you were using.
1

22 It sort of sounds to me like you invoked, like

23 Mr. Fleisher, Murphy's Law in your reasoning there, and

|24 I wonder if you could explain to us in somewhat more

25 technical terms why you think that the hybrid closed

OV
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(]) 1 loop system would be less reliable than what you are

2 using.

3 A (WITNESS ROTHSTEIN) The hybrid system, to

4 begin with, requires dual heat exchangers, if we

5 consider that portion of the hybrid system, that would

6 operate under normal operating circumstances. That
,

7 would be a closed loop system. We would require a heat

8 exchanger inside containment, as we now have, and we

9 would require another heat exchanger outside of

10 containment to cool the water as it circulates in that

11 closed loop, thereby introducing, let's say, another

12 system.

.

13 And that system could be any one of a number

'

14 of different kinds of heat exchangers, either a tubulat

15 device or an evaporative cooler, but it is still another

16 system that has to be factored into our consideration.

17 During the open loop portion of operation of this hybrid
|
'

18 system, we would have to switch over from the closed

19 loop to the once-through river cooling that we now have

20 and that would require a system of valving which is not

21 necessary at the present.

22 Q Under what circumstances would you switch from

| 23 the closed loop to the open loop system?

24 A (WITNESS ROTHSTEIN) Well, that switch would

25 be required when there is a saf ety injection signal, say

'

'
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Q 1 in the event of a LOCA.

2 0 Is that because the closed loop system does

3 not cool as efficiently as the open loop system?>

- 4 A (WITNESS ROTHSTEIN) That is correct. It is a

i 5 sus 11er system than the open loop systda.

6 Q Okay. Go ahead. Anything else?

7 A (WITNESS ROTHSTEIN) That is essentially the

8 complexities that we see in the hybrid system.

9 JUDGE PARISs I see. Okay. Thank you.

'
10 JUDGE GLEASON: All right, gentlemen. You may

;

11 step down, please. We will now take a ten-minute

12 recess.

13 (A brief recess was taken.)

O ,4
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25
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O ' anoce attiso"> c a ==oce a c at1e= a2
2 The Power Authority will call its witnesses

3 next.

4 MR. LEVIN: Yes, Your Honor. The Power

5 Authority calls John C. Brons, Kenneth R. Chapple, and

6 William Spataro.

7 Whereupon,

8 JOHN C. BRONS,

9 KENNETH R. CHAPPLE,

to and

11 WILLIAH SPATARO

12 were called as witnesses by counsel for the Power

13 Authority of the State of New York and, having been duly

O1
'

14 sworn by the Chairman, were examined and testified as

15 follows:

18 DIRECT EXAMINATION

17 BY MR. LEVINs

18 C Mr. Brons, wo uld you sta te your full name,

19 business address and your position with the Power

{
20 Authority?

21 A (WITNESS BRONS) I am John C. Brons. My

22 business address is Indian Point-3 Nuclear Power Plant, ,

23 Buchanan, New York. I am the Resident Manager at the

24 Indian Point Unit 3 station.

25 0 Er. Chapple, would you do the same?

'
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(]) 1 A (WITNESS CHAPPLE) I am Ken R. Chapple. I am

2 Acting Director / Nuclear Operations and Maintenance, and

'

3 I work out of the White Plains office at 123 Main

4 Street.
,

5 0 And you, Mr. Spataro, will you also do the

6 same?

7 A (WITNESS SPATARO) My name is William H.

8 S pa taro. I am Supervisory Metallurgist in Mechanical

| 9 Design Analysis Engineering Division, stationed at 123
l

j 10 Main Street, White Plains.

11 ') Gentlemen, do you have before you a document

12 entitled " Power Authority's Testimony of John C. Brons,

13 Kenne th R. Chapple, and William Spataro, Contention
,

i

( 14 2.2(a)", dated January 12, 1983?

15 A (WITNESS BRONS) We do.

16 Q Do you have any corrections or additions to

17 that testimony?

18 A (WITNESS SPATARO) I do.

19 Q Would you state those, please?

20 A (WITNESS SPATARO) Page two, second pa ra g ra ph ,

21 first line, after my name I should like to change the

22 word " senior" to the word " supervisory".

23 Page five, second paragraph, second line, I

24 shall read the second line. "Now manufactured from a

25 family of iron-nickel-chromium-molybdenum alloys."

O
l

|

|
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1

I
|

1 Strike 904-L, and on the third line change the range of I()
2 molybdenum to read "four to six percent".

/~T 3 Q Could you give that to us one more time just
.

-|
4 to make sure the court reporter, the Board and the

5 parties have that accurately?
!

| 6 A (WITNESS SPATARO) The new fan cooler units

7 and associated piping are now manufactured from a family

8 of iron-nickel-chromium-molybdenum alloys (23 to 28

| 9 percent nickel, 19 to 23 percent chromium, 4 to 6

10 percent molybdenua)."

| 11 MR. LEVIN: Does everyone have that change?-

12 BY MR. LEVINa (Resuming)

! 13 0 Gentlemen, with those corrections, is this

O 14 your testimony?j

15 A (WITNESS BRONS) It is.|

1

16 A (WITNESS CHAPPLE) It is.

17 A (WITNESS SPATARO) It is.

18 0 Was it prepsred under your direction and

| 19 supervision?
|

| 20 A (WITNESS SPATARO) It was.

21 A (WITNESS CHAPPLE) It was.

22 A (WITNESS BRONS) Yes.

| 23 0 Is it true and correct to the best of your

24 information, knowledge and belief?

i 25 A (WITNESS BRONS) Yes.
|
|

!
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() 1 A (WITNESS CHAPPLE) Yes.

2 A (WITNESS SPATARO) Yes.

3 MR. LEVINs Your Honor, at this time the Power

4 Authority offers the testimony of Mr. Brons, Mr.

5 Chapple, and Mr. Spataro on Contantion 2.2(a) into the

6 record as if read in full.

7 JUDGE GLEASON: Is there objection?

8 Hearing none, the testimony -- the statement

9 of Mr. John Brons, Chapple and Spataro will be bound

10 into the record as the testimony of these gentlemen, as

11 if read.

12 [The testimony of Messrs. Brons, Chapple and

13 Spataro follows:]

14

15
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ATOMIC SAFETY AND LICENSING BOARD
Before Administrative Judges:
James P. Gleason, Chairman

Frederick J. Shon
Dr. Oscar H. Paris
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In the Matter of )

)
CONSOLIDATED EDISON COMPANY OF ) Docket Nos. .

NEW YORK , INC. ) 50-247 SP
(Indian Point, Unit No. 2) ) 50-286 SP

)
PCHER AUTHORITY OF THE STATE OF ) Jan. 12, 1983
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(Indian Point, Unit No. 3) -)

O )

POWER AUTHORITY'S TESTIMONY OF
JOHN C. BRONS, KENNETH R. CHAPPLE, AND

WILLIAM SPATARO ON CONTENTION 2.2(a)

ATTORNEY FILING THIS DOCUMENT:

' Charles Morgan, Jr.
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1899 L Street, N.W.
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I. INTRODUCTION

My name is John C. Brons, Resident Manager of

Indian Point Unit No. 3, owned and operated by the{
'

Power Authority of the State of New York. Prior to

joining the Power Authority in 1980, I had 21 years of.

experience.in the United States Navy. My dutf assign-

ments included Commanding Officer of a nuclear sub-

marine, Deputy Submarine Squadron Commander, and senior

member of the Nuclear Propulsion Examining Board. In

this third assignment, my last in the Navy, my duties
.

included conducting intensive inspection of Atlantic

Fleet nuclear-powered ships and setting' standards of

continued safe reactor operation.

( As an employee of the Power Authority, I am senior

Power Authority Manager at the Indian Point Unit No. 3

site, and have overall responsibility for the safe,

efficient, and dependable operation of the unit. A

( statement of my professional qualifications is
|

| attached.

My name is Kenneth R. Chapple, Acting Director,

Nuclear Operations and Maintenance, Indian Point Unit

No. 3, owned and operated by the Power Authority of the

State of New York. During my employment at the Power

(} Authority, I have been assigned to Indian Point Unit.

No. 3 in the capacity of Outage Coordinator and Actingi

Superintendent of Trainizzg. I am presently assigned
,

|

|

|
_ _ . _ . . _ _ __ _ . . . __ ___ ._ _ _ _ _ _ _ _ _ _ _ _ _ _
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the responsibility for reviewing the operations and

maintenance practices at Indian Point Unit No. 3. A

statement of my professional qualifications is

O
attached.

My name is William Spataro, Senior Metallurgist,

Mechanical Design and Analysis Department of the Power

Authority of the State of New York. I have over 14

years experience in nuclear power plant design, con-

struction, and operation. My responsibilities include

material selection and evaluation, welding, nondestruc-

tive evaluation, protective coatings, corrosion resist-,

ance, interpretations of industry codes and standards,
,

as well as implementation of quality control proce-

() dures. A statement of my professional qualifications.

is attached.

The purpose of this testimony is to addresss

Contention 2.2(a) of this proceeding which reads as
;

follows:

2.2: The following additional specific safety
measures should be required as conditions of
operation:
a) The cooling system at the plants should be

changed so that it no longer uses brackish
Hudson River water. This change is needed to
correct safety-related corrosion problems.

It is the position of the Power Authority that the

| current cooling water system in use at Indian Point

Unit No. 3 is acceptable, as it does not pose an undue

risk to the public health and safety.

- _. - - - . . _ - . . , , - - - . _ _ _ . - .. ._
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II. DESCRIPTION OF COOLING WATER SYSTEM

A. Service Water System

f ~) The Service Water System was designed to supply-

kJ
cooling water from the Hudson River to various heat

loads in both the primary and secondary portions of the

plant. Provision was made to ensure a sufficient flow-

of cooling water during normal operation and under

accident conditions to those systems and components

necessary for plant safety, such as the containment fan

cooler units and motor coolers. Sufficient redundancy

of active and passive components was provided to ensure

that caoling is maintained to vital loads for short and

long periods in accordance with the single failure

() criterion.

| B. Containment Air Recirculation Cooling and
i Filtration System

The Containment Air Recirculation Cooling and

Filtration System was designed to remove the normal
,

heat loss from equipment and piping in the reactor|
i

f containment during normal plant operation, and to
;

remove sufficient heat from the reactor containment

following a design basis loss-of-coolant accidenc, in

order to keep the containment pressure within the

. design limits.

() The air recirculation system consists of five air-

i handling units. The cooling water requirements for all
l

|

. -
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five fan cooling units and motor coolers during a major

loss of primary coolant accident and recovery are

pJ supplied by two of the three nuclear service water

pumps.

The cooling water which discharges from the-

cooling coils is monitored for radioactivity by routir.g

a small bypass flow from each coil through a common

radiation monitor. Upon indication of radioactivity in

the effluent, each cooler discharge line is monitored

individually to locate the defective cooling coil

which, when identified, would remain isolated. Opera-

tion would continue with the remaining units. Local

flow and temperature indication is provided outside

) containment for service water flow to each cooling

unit. Abnormal flow alarms are provided in the Control

Room.

| III. STATUS OF CORROSION IN SERVICE WATER SYSTEM AT INDIAN
! POINT UNIT NO. 3

During the early operating experience of Indian

Point Unit No. 3, certain corrosion mechanisms were

identified in the containment fan cooler system. As a

result, the Power Authority conducted a materials

! compatability study for the containment fan cooling
|
|

.
coils. Based upon the findings of the study it was

decided to change the materials used in the containment

fan coolers.
,

1

_ -- . _ _ _ _ _ _ _ _ _ _ _ _
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The original material used for the Containment Fan

Coolers was a cupronickel alloy called 90/10Ct |Il ('90%

() copper, 10% nickel). Due to several factors, including

low flow and silt conditions, anaerobic bacteria were

able to thrive in th3 Cooler Units and cause a pitting

type of corrosion. Research began on how to guard

against this type of corrosion. The result was a

i decision to rid the system of copper.

The new fan cooler units and associated piping are

now manufactured from a Nickel alloy--904L (23-28%

Nickel, 19-23% Chromium, 4-5% Molybdenum). The Power

Authority believes that these material changes elim-

inate any further corrosion problems from brackish

water inside containment.

IV. MODIFICATIONS MADE AT INDIAN POINT UNIT NO. 3

In addition to the above-mentioned equipment

changes, the following modifications were all installed

in 1980, and are designed to improve the ability to

detect water leakage inside the containment.

Reactor Pit Water Level Alarm-

This modification consisted of the instclla-'

tion of level switches at the Reactor Pit to

provide two (2) water level alarms in the

() Control Room. The first alarm point is

activated when the water level reaches 2.5",

and the second at 6".

-_ -. - -. - - .
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Containment Sump Overflow Indication-

This modification consisted of the installa-

tion of a level sensor at the containment sump

to provide an alarm in the Control Room of

containment sump overflow.

Replacement of Reactor Cavity Sun-p Pumps _-

The purpose of this modification was to

i replace the existing two Reactor Cavity Sump

Pumps with pumps of improved reliability.

V. SUMMARY

As detailed in the above testimony, there exist no

current safety concerns with regard to the use of

hadson River water for cooling purposes.

Mr. Fleisher, in him testimony, has stated that a

closed loop cooling system could use high purity water

and no chemical additives would be required. This is-

not the case because without proper additives there

would be no significant difference between the

untreated high purity water and brackish water as far

as corrosivity to materials is concerned.

The Power Authority believes that this testimony,

in conjunction with the testimony presented on Board

| Question 2.2.1, provides the Board with sufficient and
i

i

{} adequate information such that the Board may reccmmend

to the Commission that the current use of Hudson River

<

l
l

- I
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water is the acceptable and preferable source of

cooling water for Indian Point Unit NC, 3.

O

.

,

|

I
i

I

l
i

O
|

4

O

|

|

!
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JO!1H C. 5RONS~ g:
.

FRCFESSICNAL
Mt.Gunu (
.bumar v 1,4R1

TCHER At' Tit 0RITY Or Tilt STATE OF NEN YO14to Present: Resident Manager - Indian Poins 3 Kucleur Power Plant
Buchanan. New *iork 10511

'

Senior Power Authority Manager at the site, having overall
responsibility ior safe, officicut and dependable operation
of Indian Poins 3 Nuclear Fower Plant.- Irnpletnent all admin-
1strative controls in confor=ance with applicable regulaccry
requirements regardin5 the facility and respnnalble for -

j

coordination of all station functions through the Superiu -
tcndent of Power, Plant Superintendents and other key
personnel. Serve as chairman of the Plant Operations Review

iCo:=aittee and as a member et the Safety Itaviaw Commier.ev.

June 1959
to January 1981: tJNITED STATF,S NAVY

June 1978
<

.

E January 1961: Senior Member, Suclear Procuision Examining Board reporti=g
-

to Admiral 'd, C. Xickover, USN and to Ccumander-in-Chief,
11. S. Atlantic Flcut. Conduct annual inspections of all
Atlantic Fleet nuclear powered ships to set standards of
continued safe reactor cperation. These intensive inspections,

requiring fice two to four days per ship, are conducted by a
senior member supported by a group of offi:ers who have
served as Engineer Officer of a n tlear powered ship. Each

exatuination includes: observation of casualty drills,

maintenance evaluations, watar chc=istry and radicchemistry ,

analyses; verificacion of adequet6 m.nintenance of systems *

af fecting reactor protection; sizinistracive reviews of
training, qualifiestion, tothnical dccumenut ica, radio-
logical controls, chemistry controls, vaste dispesal acd
radiation health; verification of adequate operator icvel of
knowledge thre: ugh oral and wri ces exa=lestices. It is

within the authority of the Esnior Member, based upon exam-
instion results, to,allcw license for continued reactor
operation to remain with the ship cr to revoke this license .

if daviations from the standard require it.

Conduct similar inspections with espnosjs en radiological
centrols practices, on nuclear ihtp :.sintenance f acilitics.
Inspect training facilities ascore for adequacy of training
%; port for ruelear operacers. Ch4erve and evaldte drills -

'
demonstratin3 home tort sitos' prerated w.s for invrgencies

S h ip. o r f.4 SCel&Jr re.1#.'! ora,aS50ciated with thf h

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ ___________________
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' Ascicn=unt cocci 12 bricfing of Cha Ccamandsr3 of th3 Air,1

Surfaca and Suba:rino Fore 29 Atlantic, tha etchnical secff
nf the Division of Naval Reactors. Department of Energy, and
Ce=manding Officers on the performance of their ships in che,

rasctor safuguards ates.

Au; hnred a rechnical article concerning the audit of all
:ispects nf raillological controlo Operations ;and a nuc lear

|
fleet wide proevdure for obtaining cenulutent, reliable

!
radtochemistry sactples. Contributed tc other atlicles and
procedures dvaling with reactor plant training ar.d opet-
ation.

11utics re' quired extensive travel on the castern scaboard and
in Western Europe.

May 1977 to

June 1978: Deputy Commander Submarine Squadron Six. Responsible for
s

~

the training and readiness of thirteen nuclear fast attack
'

,

subcarines of this 140rfolk based squadron. Worked with the
individual Com=anding Officers to train their crews in the
areas of weapons empicyuent, use of tactical sansors,
com=unicaticns equipment, deployed operations and nucleari

propulsion plant matters. Prepared operation plans and
schedules to evaluate the results of this training and to
measure the ship's readiness. Plana frequently required

|
coordination of naval air and surface for;.es supporting,

these cperations. Conducted various inspuetions to insure
'

high standards verc maintained in reactor plant and unapons

(")TN- safety. Played a prominent role in the develcpment of
I

|
' operating doctrine for the advanced digital sonar and under-

|
unter fire control systems of the SSN iS8 class submarine

|
follcuing delivery of the lead ship and subsequent ships to
this squadron. Authored a major at: 1ela en weaptns e ploy-

cactics and several monographs on tattical sensorsment
Restored awhich were adopted for submarine force wide use.

World War !! subnarine for use as a submersible, expendable
target.

1

| June 1973 to
April 1977: Cc= mar. ding Officer, USS RI'.FARD 3 HUSSELL IS3N 667).

_ Assig=ent consisted of t'es iiistinctly dif f arent phases.
Initially fer=ed he cr49 du.;ing the ship's construction at
Newport News Shipuu11 ding, a division of Tenneco, at Newport
News, Virginia. Developed ship's procedursa and trained
watch standers to conduct Jeactor plant testing and startup.

trials. -

Opsrated the ship en bulldcr's and govern =ent
Represunted the Navy in monitoring che quality and rate of
conetruction. Acted as the government a ge.a t in the ac-hf

| W ceptance c: all ship's systems preparatory to delivery.
Cecrdinated the efforts of 8overal p,cverna2nt a; enc ies and
t'ie c ivil tan 9h ni builder in a cut plex ntlicarv-im< trial
effort. Achieved r v.r.o.sl rappre reNern (14 crev a.-d
t!'e sh abai!dur thifi resulted in a hipily .mccessful

,

-- . _ .
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gevatr.mtnc acceptcnce trini with a rccord low nuchwr of
constructior daficicncies, and in dalivery of 'tha chip to
the Navy soccwhat earliet than expected. Efforts uon wide
praise frem both the government and the ship builder.

Following commissioning. USS R'JSSELL was assigned to the
Submarine Developmunt Scuadron in New London. Connecticut
ier :ahakedown a.%! depic, s J . i. r.it i. ur.. Dew laped ..ps-ra e ing

.

precedus es fi.r t h. Navy *i. f i rst dicital underscatcr firo

9 Ventrol sy:4 tem. De. ;51rws d (I.e 1 f r:d t Aulmut ine wat ellite

evemunications 8vatem Dr.d a bread board digital 8v8ter. for

ovar shv-horizon tarcenns. Dirvetvd the uroparat ion of

f..:veral digit al pi sgrand t o norhanize t rui Ae m1AM io control

algorithims and anti-sucmarine uurfare search procccures for
snipboard use. 3riefed senior Navy and DOD officials on
these and other stare of the art nvatoms.

Throughout both phases managed all aspects of ship's oper-
'ation und isaintenanea including perann':1 and fiscal macters.

June 1971 to
.l u,si e l973: Executive Of ficar,11$$ JACF (SSN 605) . Supervised crew

training. ship'8 administration. muintenance operations and
perscnnel matters during a thirteen month overhaul at tne
Purtsmouth Naval Shipyord Kittery, hotne. lleavily involved

i

with the unusual aspects of maintenance and operation asso-
cisted with this ship's unique steam propulsion planc.
Resolved nuserous difficult personnel situations arising

(~N from the relocation of the ship's crew from the overhaul

("/ yard to a new home port in the midst of on Jcccleratedi

i schedule to deploy for high priority cperations. Ccor-
dinated this howa port sleif t, several major inspections,
intensive training requirements and a change of ec==and in

| one-fcurth the notical allatted time. Managed a pilct
program which permicted nearly 50 hercent of the cr=w te'

return to the Volted StateG from the Meditctranean for leave
and advanced schooling, which resulted in recention and

| ndvancement statistics for the crew which were well abcva
i the fleet 4verJKe in Aptte of the Ship'S demar. dine (. pct 3t10043

f.c h ad u l e

. Iud e I W/ O C o
June 1971: Craduate student, Rensselaar Folvtechnic In s tit.it e .

Awarded Master of Sciunce in funagement. Circted member
Epsilon Delta Sig=a Management Honor Societ y fcr achieving
a grado point average of 3.87 over 45 graduate bours.
Offered a teaching fellowship in accounting but Navy ccm-

,

mitments precluded acceptance. Selected by the Dean to

9 participat e in a management consulting effort at the MTI

Corroration. Schenectudv. New York. Directed the financial
manspecent and acccunting pettien of the wtudy. Auther of
t he enr| plet e Wai.hy- Ci-! 3: t h.b. .

'?/t r e . . 19hi :o
!..,.- 1470- i . e t. u t i v e- Mii: w r . hr l it pl xi r f r.i i n i ; ( n!( cit % 4 r,

Mi l t s.n , 'h v Yi rk. Training, Unit ecosiyte* o( tuo ; rotet ge

|
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reactor plants with ascociated classrcom, mainctnrnce gnd
administrative f acilities is operated for the Navy by the -
Knolls Atomic Power 1.aboratory (KAPL) of the General Elec-
tric Co=pany. Position of Executive Officer required a high
degree of coordination between Navy, Atomic Energy Com-
mission (AEC), and RAPL personnel. Managed personnel
administration for a combined staff and scudant population

'.enitorvu oli .auteeLs of tiainIng oper-i.f two te Mr% -

# a t i o n.< . .bsisted l'JPL de ....nnel in : ne dovi 1,.ipment of new

tiaining peegran.. Monitered reisete.t plant i.perartous

including a refueling and act olerat est cors depletion f or
3..iety and ; recedur:il eice: iance ri pert ing t e the senior AEC
r epr esen t ative. Partici;iated in qualif test ton onminations
for nuclear propulsion plant operators including Chief
Operators as the AEC repre8entative.

May 1965 to

March 1968: Chief Engineer, USS STUFCEON (SSN 637) . Thi.= ship built i

at the f.lectric Boat div'wion of the General Dynamics
Corporation in Groton, Connecticut is the loud ship of the
Navy's largest class of nuclear submarine 8. Initially

working with quarter scale wooden muck-ups well before the
ship was launchta, participated in many design developments
which have beceme standard in all follcu on shios of this
versatile and highly successful class. Prepared all ship's
systam operating procedures. These procedurea were. adopted
as standarda for re=aining ships of the class and in soma
cases for other classes of ships with similar systems.

9 Trained the propulsten plant crew. Accemplished reactor
plaot pre-core, post core and critical testing in less time
than had ever been dons t that shipyard. Assumed addi-
tienal duties as the ship's sonar officer during its first
de ployment following commissioning.

00tnher 1961 to
May 1963: Secolv Officer and Ma.n Propulsicn Assistant. USS DACE

__

(SSN 607). Established supply Department procedures as a
meuber of the pre-ce=missioning detail of this new con-
struction submarine at Ingalls Shipbuilding, a division of
Litten Industries, et Pascagoulu. Mississippi. Supervised
initial load cut and continued repair parts support. Plan-

aged a three million dollor (1963 dollars) inventory and a
$400,000 annual operating budget. Accountable for oll
commissary and food service operations. Following delivery

of the ship to the Navy in April 1964, assumed concurrent '

durics as Main Propulsion Assistant. Supervised operation
and maintencace of all fluid and machanical systems in the
prcpulsion und reactor plants

March 1962 to
n. t i.t.e r :953: Sutmarine ,nd ,uclear trainine. Gradas:ed in the top ten .

.

Armnt et tbu v of f icer ';. advann.d coursn.'

i t O! cr li.u.O t c.t
..cb r et

. . r u . i r '. 1 * H.1. f. u:au n i . it i .." ; Of f ic e r . I fd # 1 '$ ( D!.G 10) . ',

: .

pre- c omro ws i.'n i nr. <b4.i s t on t hir. new const rac lonthe

_ _ _ _ . - - - - - _ _ _ _ _ _ _ - _ _ _ _ _ .
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frigate built ac Puget Sound N;vnl Shipycrd, Brewerscn,

11ashington, Suparvised the inctallation, tancing cnd
ini:ial operation of the firac shipbarne computer cont relled,

high capacity cum =unication system. Worked cic'sely with
representatives of the vendor and the Navy to develop this
syntam which is now to widespread use.

h:1- 19 t.1 t
l';un : Xavicat er and Ceesiunicar iour Offtsii. I SS 1. K. A*C'5DN

9rict..ber (Is0 729). %pervin. d ship's navir:st ie n .nid ecmmunicatiens
dar1:tc :s vide variet v .at otet rat ion, tbroughou: Ihe P.% 1 f is-

Ocaa: .

HI,CSELLANECUS ; Vice Cliairman. Saratoga County (New York) Red Cross 1969-
1971 Citairman Industrial Fund Raising Campaign Saratoga
County Red Cross 1970-1971 Member Commit t ee to evaluatt- und
select machematics textbooks for llampton, Virginis elemen-
tory and junior high schools (1974). Member. Parish Council .

Iof various Recan Catholic churches. Designated by the Navy

as a prsven subspecialist in enginocring and in weupon8
Hystcm Jcituisit iott management.

EDUCATION: U. S. Naval Acadecay , 3. $. General togineering 1959
Rensselaer Polytechnic Institut e. H. 5. Management. 1971.

#

.

9

-

9
.

=e



i

|-

. |.
|

Kannsth R. Chapplc !
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B.S. Degree in Nuclear Science

9~HDUCATICN:State University of New York
Maritime Collega at Fort Schuyler*

8

PRCTESSICNAL
LI N ES: U.S. Coast Guard Third Assistant Engineer - Steam and

Diesel of Unlimited Horsepower (Active)

Senior Reactor Opera *we
- Indian Point Nuclear Generating Station, Unit No. 2 (Inactive) '

)

Senior Reactor Cperator
l - Indian Point 3 Nuclear Power Plant (Active)

EXPERIENCE: PJWER AUTFCRIW OF THE STATE OF NEW YORX
I
.

October 1991 - Present
- Acting Director Nuclear Operations

& Maintenance IP #3.

| _ Responsible for providing direction and controlling the
development. 1::plementation and assessment of operations,'

maintenance and inservice inspection policies and stand-

ards for the Indian Point Nuclear Facilltf "a insure
safe and efficient operations.-

Auaust 1980'- September 1991
Nuclear Operations Engineer

Responsible for supervising and coordinating cperations
and maintenance activities related to the operation,
=aintenance and :medificaticn of nuclear power plant equip-

,

'

ment and systems.

January 1980 - July 1980

Acting Superintendent of Training

Responsible for i.plementing and supervising all NRC
~

required licensed training at the Indian Point #3 Hucisar
Facility.

| December 1976 - Januarv 1980
l Outage Coordinator -

Responsible for overseeing and cocrdinating all activity
,

[
conducted during major curages including planning and
scheduling of a12 maintenance, surveillance and testing
activity roquircel to maintain the Indian l'otnt O Nuc1 car
FaciIfty.

-
_ _ _ _ _ _ _ _ _ . . _ _ _ . _._
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Kanneth R. Chapple Page Two

.

EXPERIDKZ: CCNSOLICATEC EDISCN CF NEW YORK
(Cont'd)9 Septescher 1976 - May 1977

I (Overlapping duties Dec.-May with PASWY)
.I License Training Instructor for Indian Point #2

Responsible for the License Operator Training program
for Indian Point #2. Duties included giving lectures
and exas: tining lisconsed operators in accordance with 3GC
regulations.

'
March 1976 - Aucust 1976*

shift Cutage Coordina*wr
-

.

Responsible for supervising all outage activities in
the field en a rotating shift.

Aucust 1975 - Februarv 1976
Shitt Supervisor

.

Responsible for the operation of the Indian Point #2
-

Nuclear Pacility in accordance with NRC regulations.,

Januarv 1975 - Ausrost 1975.

shift Supervisor in Training

Responsible for learning the duties and qualify an a Shift*

Supervisor on the Indian Point 92 Nuclear Pacility.

December 1973 - December 1974
Assistant Engineer

Participated in a Senior Reactor Operators Licensed Training
Progrts.

Jul/ 1972 - Nove:eer 1973
Assistant Engineer in Training

Assigned to various depa.mts at the West 59'J: 5*mt -

oil fired generating plant.

9
.
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I RHSUME
i WIi1iain'fl7F,75haro~

8enior Metallurqist,gI Hochanical Design b AnalyGje Dept,i y
PAGNY

> -

U ACKO._HOU N L)

Over Courteen. years experience in nuclear power plant desiUn,
construction and oporation, Responsibilities included material
select. ion and evaluation, welding, non-destructive evaluation,i

'

corrosion resistance, interpretations o1protective coatings,
industry codes and standards and implementation of quality control

l ' procedurcs'.
Familiarization with NHC Regulatory Guides; ASME Boiler and

Prossure Vessel Codo Sections I,II,III Division 1 and 2, V , VIII,
j Division I and IX; ANSI B31.1 and AWS Dl.3 Codes; and ASTM and ANSIt

l

Stancaras.
l

|

List of Nuclear Power Plant As11 gig.onts

Allens Creek 1200KR swr Oyster Creek 620MW BWII

Cocpor Nuclear Unit il 778MW BWR St. Lucic Unit i1 Sj.0HW PWI

i Forked River Unit il ll20MW PWR Salem Unit il 1090MW PWI

J
Fort, St. Vrain Unit il 33CPfd HTCR ,Shearen Harris Unit il 900MH FW1

!
11 , B, Rpbinson Unit (2 652KW PHR Three Mil e Island 32 230hd PW1

Indi..n Poi.n; f) 965MW rWR Vermont Yankee 514MW BW

J mc5 A, Fit; Patrick BOOKW 5 M WPPSS Hanford :: nit 12 1100Kd BW!i
=

Millstone Unit il 652;fd BWR Clinch River 375K4 LP)<

'

1
, ,
.

S.PP.OI_A_.L ASSIG :Mr..fTS
j

.

Supervise fsbrication and nondemitructive ex:mination of pressure
. )

vessel and pipi.ng components used in the Three Mile 3 sland Nuclear!

1
i

Power Plant Recovery Eftert.

fabrication feasibility study for:

Partic(cate in matorial andf Princeton University for a Tokamak fusion reactr.r power plant.
g Metallurgy Tsnd welf.ing
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BACKGROU2."0 SUMMARY -

|
Fourteen years experience in Welding and Metallurgical Engineering,
welding resaarch, welding and repair welding procedure and specifi-
cation devalepment, non-destructive exami. nation cathods, corresion
evaluation, failure aralysis and supervision of on-site fabrication
and repair in nuclear, fossil-fueled a.nd hydro electric pcwer plants,
transmission towers, ' gas transmission lines and industria1'manu-
facturing facilities. Guest lecturer at manufacturing facilities,
BocI5 welding classes and local area welding ahows.

Over twenty years practical welding o.4porience utilizing shielded ,

metal arc (S.%W) , gas tungsten arc (GTAW) , gas metal arc (GMAW) ,
~

flux cored (cpan are MIG) and oxy-acetylene welding, bra:ing,
soldering and flame spray processes on ferrous and stainless steels,
copper, nickel, aluminum and magnesium alloys and cast iron.

EXPERIENC3 REOCED

FCWER AUTHORITY OF THE STATE OF NEW YCEK - September 19 80 to Present

As Senior Metallurgist _ my responsibilities include supervision of

4 the Macallurgy Subgroup on research and development projects, metal-
lurgy, welding, non-destructive evaluation, and f ailura analysis to
assisc the Authority in the censtruction of a 700 MW fossil fueled
plant and the operation of 2 nuclear,1 fossil fueled, 2 pumped
s:crage and 4 hydro electric units plus transmission lines
connecting the projects to the New York State power grid, to Venacnt
and to the Canadian provinces. cf Quebec and Ontario.

The following were special assignments:
; '

Direct failure analysis and repair program for FWR steam
i generators a=d LP turbines.

Develop a biofouling/haat transfer test program to obtain
data on the service of stainless steel in Hudson River
water at a low ficw ccedition .
Present engineer and welder oriented training courses in _f
welding and metallurgy to home office and site personnel. :

SURNS & ROE, INC. - Ceteber 1977 to September 1980

.;; Senier Mesallurcist ey responsibilities included her c eating,

metallurgy, velding, failura analysis, materials test programs, -

ncn-destructive examination and ocde int arpretat ien for th; liquid
fast breedar necicar react 3r oroject. .vithered and preserted

metalannual training program titled 'Practicel Welling and Me tallurgy

.
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William L 5pataro
3aeune
Page 2 .

for Engineers." Cited by company President for service on the
Three Mile Island Recovery Effort, April-May 1979.

EUTSCTIC CORPORATION - February 1977 to Octcher 1977
.

i As A=ulications Engineer, my rasponsibilities included the appli-
cation and evaluation of the veldability of allcys, sta.ff instructor
for the autectic-Castolin Institute Welding Schoci, assisting
custcmers i= the applic.aticn of welding processes and alloys for
production and repair problems and the writing and iglementation of
a quality assurance manual and proceda:es for welding electrode

|
anufacturing operatic:8.

BURN 5 & RC2, INC. - May 1973 to February 1977

As Metallurgical Engineer :::y responsibilities included materials
selection and evaluation, velding, nes-destructive examination,appli-corrosion resistanca evaluations and protect.ive coatings,
cation and 1sterpretation of industry codes and standards, and
the imple=entaticn of quality assuranca precedures for six nuclear

five fossil fueled power and two desalination projects.
| power,

The follcwing were special assignments:

Supervise welding procedure and non-dastructive examination
development for a ccmbined stack for Onits 1, 2 and 3, William

'

?. Wy=an Station, Yarmcuth, Madse.

re:ferm corrosion survey of St. Croix and St. Thomast

j Desalination Plant , U. S. Virgin Islands.

:>evelcp a Welding Inspector's Training course for ccmpany
inspect 6ra and lecture en welding netallurgy at varicus
project sites throughout the country.,

'

ES ASCO SE.W::CES , INC. - July 1968 to hy 1973 -

As Weldig;e Engineer 2 my responsibilities included materials
selection, welder and welding procedure qualifica:icns, welding

|
process development and failure analysis studies,

1

The following were special assignments: .

As inseecti.on Welding Engineer, supervised and ccordinated
three cons sruction ce=paniss performing inspecticn, repair

# 10" Tuxedo-Poughkeepsieand replacement cperations on th2
g as transmissicn line for Cent al Hudsen Gas and I'

=~'a

3 rporation.

!
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|
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William H. Spataro
Eesuma
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# As Sucervisf nq Weldinc Engineer established and supervised
a materials engineering lacoracory, casting upgrading and
ma.nufacturing facility at Kearny, NJ. My responsibilities
included the estimation and supervision of contract repairs
on all types of castings and the supervision of eleven
welcars.

As WT1 ding Superviser assigned to the Fort St. Vrain Nuclear
Pcuer Plant construction site 'at Plattesville, Colorado super- ,
vised on-site welding construction and estatilahed a welding
school to assist the t.ra4 ning and qualification of area welders
in the latest welding processes and techniques.

EDUCATICU
_

New YorX University (School of Enginue. ring and Science) , Bronx,
New York, 3.3. (in Metallurgy) 1968.

PROFESSIONAL AFFILIATICNS_

American Society for Metals - Nember
American Walding Society - past New YorX Chapter Executive Board
Me=ber
National Association of Corrcsion Engi.neers - Merter .

PEOFESSICNAL CERTIFICATICN3

Engineer-in-Training (prerequisite to professicnal licensure)-
New York State .

American Welding" Society - Certified Welding 2nspector

American society for Ncndestructive Testing - Level II Certification ;

in Liquid Penetrant, Magnetic Particle and Ultrasonic Test Methods.

Helder Certification - AWS D1.1 and ASME Section IX Codes.
_

??SLICATICNS

9 Analysis and Monitcri.ng of Heat Transfer Tube Fouling-
N. Zelvar, J. R. Tlandreau,~4 E. Sp ataro , et at., Presented at ,

A3.-2 Joint Pc.ier Cenerstien Conference, Denver, Co, Octcher 1962
'

.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

Before Administrative Judges:
James P. Gleason, Chairman

9 Frederick J. Shon
Dr. Oscar H. Paris

)
In the Matter of )

)
CONSOLIDATED EDISON COMPANY OF ) Docket Nos.

NEW YORK, INC. ) 50-247 SP
(Indian Point, Unit No. 2) ) 50-2*3 SP

)
POWER AUTHORITY OF THE STATE OF ) Jan. 12, 1983

NEW YORK )
(Indian Poitit, Unit No. 3) )

)

CERTIFICATE OF SERVICE

I hereby certify that on the 12th day of January, 1983,
1

I caused a copy of Power Authority's Testimony of John C.

Brons and William Josiger on Board Question 2.2.1 and Power

Authority's Testimony of John C. Brons, Kenneth R. Chapple,

and William Spataro on Contention 2.2(a) to be served first

class mail, postage prepaid, on the following:
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1

) BY NR. LEVIN: (R esuming )

2 0 Mr . Bron s, would you please provide for the

3 Board and the parties a brief summary of your testimony?

4 A (WITNESS BRONS) Yes, sir. Our testimony

5 includes a brief description of the cooling water system

6 at Indian Point-3, particularly as it relates to the

7 portion of the cooling water system inside contsinnent.

8 We then offer a description of our efforts to study and

9 understand various corrosion mechanisms which were

10 apparent in the cooling systems at Indian Point-3 and

11 present the modifications which we have made to the

12 system as a result of our analysis of those corrosion

13 mechanisms.

(_/ 14 Specifically, we address the replacement of

15 the fan cooler units. In addition, we off er a brief

16 description of various other modificaticas that were

17 mad e in the containment at Unit 3 as a result of an

18 incident which occurred at Unit 2 in the fall of 1980.

19 We conclude our testimony with a summary which states

20 that we do not believe there is any current safety issue

j 21 related to the use of these cooling units in the

22 containment.

23 MR. LEVIN: Your Honor, these witnesse are nov

24 ready for cross exa mination.

25 JULSE GLEASON: Mrs. Fleisher -- or Mr.

O

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 2 7 24 (202) 554-2345
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[]} 1 Fleisher. I am sorry.

2 CROSS EXAMINATION

3 BY MR. F1EISHER:

4 0 On page five of the testimony, in the second

5 paragraph is a reference to associated piping. Does

6 this include the piping main supplying the fan cooler

7 coils?

8 A (WITNESS CHAPPLE) This includes the piping up

9 to the heade rs.

10 0 So do I understand the existing steel-cement

11 Line as steel mains were lef t in place?

12 A (WITNESS CHAPPLE) That is correct.

13 0 That is correct.
l g

W 14 Going on in that paragraph, there was a

15 reference to 904-L alloy, but we will assume it is the

16 nickel-chrome-molybdenum alloy you are talking about.
l

17 Has this been used in piping systems in Indian Point-3

18 handling Hudson River water prior to this replacement?

l
19 A (WITNESS SPAT A90) No, it was not. '

20 0 Inis is the first-time use, then?

21 A (WITNESS SPATARO) Yes.

22 0 Has this alloy been used in other

23 installations that you have knowledge of for hand 11ag

24 Hudson River water?,

25 A (EITNESS SP ATARO) Not for handling Hudson

O

ALDERSON REPORTING COMPANY,INC,

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



.

6540

|

[}
1 River water. However, if I may clarify, the Salen

)

2 Nuclear Generating Station does use alloys of the same
i

3 family type in their containment cooling system, and I

4 they are on the Atlantic Ocean.

5 0 That is, then, ocean water, not brackish

6 water. Is that correcc?

7 A (WITNESS SPATARO) I would classify it as

8 saline water. j

l

9 Q How long has the systep been in use in Sales? |

10 JUDGE GLEASON: Excuse me, Mr. Fleisher. What
i
!

11 was that question again?
1

12 MR. FLEISHER How long has this fan cooler

13 system been in use in the Salem plant, as he referred to

O i

14 in his prior answer?
|

15 WITNESS SPATARO: May I have a clarification

'6 as to what you mean by the fan cooler system?.

17 BY MR. FLEISHER: (Resuming)
,

!

18 Q Fe are talking about, I believe, as I

19 questioned you, that the fan cooler systems in Salem
. i

20 where this alloy had been used and wh.?re the experience i
l

21 was, is that correct, as I understood your answer? |
l

22 A' (WITNESS SPATARO) It has been used for

23 several years with this alloy.

24 Q Several years. Is that two years, or five

25 years, or one year?

O
{
l

ALDERSON REPORTING COMPANY,'NC.

400 VIRGINIA AVE., S.W., Y%SHINGToN, D.C. 20024 (202) 554 2345
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1 A (WITNESS SPATARO) Two to three.{}
2 0 Two to three. Do you have any knowledge of

3 sny studies that have been made of that corrocion tor
'

(
4 date of that system af ter its two or three years of

5 use?

6 A (WITNESS SPATABO) Our latest information from

7 contacting plant personnel is that they have no

8 indications of corrosion to date.

9 JUDGE GLEASON: " Latest" being wh at?

10 WITNESS SPATAR0s The latest being

11 approximately four months ago.

12 JUDGE GLEASON: Thank you.

13 BY MR. FLEISHER: (Resuming)

14 0 Is the Salem fan cooler system similar in

15 general design to the Indian Point-3 system?

16 A (WITNESS SP AT ARO) We don' t know.

17 0 You don't know.

18 Do you state or believe that the properties of

19 the saline water at Salem is the same as the Hudson

20 River water?

21 A (WITNESS SPATARO) I would judge them to be,

|
| 22 worse.

23 0 Where?

24 A (WITNESS SPATARO) At Salen.

25 0 Do you mean by that " worse" more corrosive or

O

ALDERSON REPORTING COMPANY,INC,

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

2 A (WITNESS SPATARO) More co rrosive.

<- 3 Q Do you have any basis for believing that

# 4 saline water is more corrosive than brackish water? Do

5 you have any histories or general knowledge of this, or

6 is this just an opinion?

7 A (WITNESS BRONS) I don't think th at there is

8 any specific statement that can be made relative to the,

9 as you pointed out, Mr. Fleisher, relative to the

10 corrosiveness of any water system in any given

11 application. And, as you so frequently pointed out, it

12 is the result of a multi-disciplinary study which

13 involves not only the flow rates but relative

14 oxygenation of the water, silt and bacterial content,

15 temperatures. All of those things come into play, which

te may make extremely pure water highly corrosive and may

17 make sea water relatively mild.

18 The reverse can exist under a similar set of

19 sariables.

20 0 Going on to page six, under " summary", what

21 experience have you had with a closed cooling system

22 using high purity water which would be comparable to

23 that use which would be required for the fan cooler

24 units a t Indian Point-3?

25 A (WITNESS BRONS) We have two installed plant

ALDERSON REPORTING COMPANY,INC,

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

_- - . _ . - - _ - _ - _ _ _ _ _ _ _ . _ _ - _ _ _ - . _ _ __
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1 systems, one called the plant cooling water system, the
[

2 other called the closed cooling water cooling system,

3 both of which satisfy this description.
I
\

4 Q I'm sorry. I don't quite -- you have systems

5 inside the containment using what I would call pure

6 water for cooling purposes?

7 A (WITNESS BRONS) Well, most certainly inside

8 the containment the reactor coolant system is a closed

9 cooling system that uses high purity wa ter. However, I

10 had understood the relevant portion of your Qaestion to

11 not be in consideration of whether the closed cooling
.

12 system was inside or outside the containment, but,

t 13 rather, desit with an experience with closed cooling

14 vater systems, and we have several.
.

15 The reactor coolant system is one, which I

16 suppose the nbvious example I overlooked in my answer.

17 We have. two more classical cooling systems -- the

I 18 component cooling water system and the closed cooling

19 water system -- which a re closed cooling water systems

! 20 of the type which you addressed in your tes+.imony.
|

21 0 Well, what corrosion problems have you had,

22 then, comparable to the corrosion of the cooling system
|

23 in those closed systems? Have you had any failures of

24 systems due to corrosion in tha closed systems?

| 25 A (WITNESS BRONS) Yes. Those systems which I

ALDERSON REPORTING COMPANY,INC,

| 400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
!
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1 described have had some leakage, tolerable within the{)
2 expected design of the system.

3 0 What materials are those systems constructed

4 from?

5 A (WITNESS BRONS) I think we would only be

6 quessing at an answer to th at question. One particular

7 aspect of it is that the system serves many components

8 and minor heat exchangers, or the systems do, and I

9 think that it would probably be safest to say tha t in

to the course of their cooling experience e vide variety of

11 materials.

12 0 Are they made of mixed materiats in the common

13 systems -- say black steel pipe and possibly copper heat

0 14 exchanger tubes -- things of tha t nature?

15 A (WITNESS BRONS)' Things of that nature I think

16 lea ves it pretty open to discussion.

17 0 Well, dissimilar mets 1' in the common flow

18 system.

19 A (WITNESS BRONS) Yes. There are instances of

20 dissimilar metals in the common closed system.

21 0 Do you consider that comparable constructionj

22 to the construction of the fan cooler systems?

23 A (WITNESS BRONS) No, not at all.

24 0 So we are not comparing, really, apoles with

25 apples, are we? I

ALDERSON REPORTING COMPANY,INC,
~

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

("T 1 HR. LEVIN: Objection, Your Honor -- comparing
V

2 apples with apples for what purpose?

3 JUDGE GLEASCN What kind of apples are you

4 talking about, Mr. Fleisher?

5 HR. FLEISHEBa We are considering a fan cooler

6 system which was made up originally of copper-nickel,

7 with a cement-lined steel pipe, and other systems we are

8 using high purity water or clear water, which are now

9 made up of a different material, being maybe black steel

to pips with no lining, copper tubes, or possibly brass or

11 bronze tubes, which are not -- although I am asking the

12 question whether you consider them comparable systems

13 from the viewpoint of protection against corrosion due

8 14 to selection of the materials.

15 JUDGE GLEASON: Do you understand ?

16 WITNESS BRONS: No, sir. I am afraid I don't.

17 JUDGE GLEASON They have the apples confused,

18 I gather. Could you restate the question? Let's start

19 all over again.

20 HR. FLEISHER: All right. We'll start all

21 over again.

22 BY MR. FLEISHER: (Resuming)

23 0 The purpose le to find out whether the two

24 systems that we are comparing, one with brackish water

.25 and one with pure wa ter, are comparable in design and

O

ALDERSON REPORTING COMPANY,INC,

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

{} particularly design for resistance to corrosion, because$'

2 the comparison is made here that brackish water is no

3 more corrosive tnan pure water, and I think we have

' 4 established that the fan cooler system used

5 originally -- the one that failed, at least,

6 copper-nickel tubing and cement-lined steel pipe -- I

| 7 think we have established that the other systems were

8 not designed as such, possibly a mixture of materials,

9 none of which are.the same as were used in the fan
10 cooler system.

11 Now I would like, gentlemen, to tell me

12 whether this is a fair comparison of the corrosive

13 properties of brackish water as against pure water.

14 And, if so, why?
l

| 15 A (WITNESS BRONS) I think I understand the .

16 thrust of Mr. Fleisher's question and since it is drewn

17 from our testiEony in summary, perhaps if we get back to

18 that we can clarify it. It was not our intention to

19 offer comparisons against those closed cooling systems

20 which exist at Indian Point Unit 3 and the f ar cooler

21 system on an apples to apples or any other basis.

22 The original question was whether or not we

23 had experience with closed cooling systems, and the

24 answer was yes, and I described a few. To expand upon
|

25 that, we have found, within our experience in those

ALD5ctSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554-2345 i
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1 systems, that whether you use or even with the use of

2 relatively high purity water various other techniques

3 must be taken or secounted for in inhibiting corrosion,

4 whether it be sacrificial annodes, careful attention of

5 the adjacenc/ of dissimilar metals -- those types of

6 things -- that are necessary to be considered even with

7 high purity water systers than have been.

8

9

10

11

12

| 13

'

( 14

15

16

17

18

19

20

21

22

| 23

24

25

O
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1 MR. FLEISHERa Just a moment, please.

2 (Pause.)

(- 3 BY HR. FLEISHERa (Resuming)

''' 4 0 Do you know of any plans comparable to Indian

5 Point Number 3 in size that do not use brackish water
6 that have had corrosion problems in the fan cooler

7 systems?

8 A (WITNESS BRONS) I wa s sort of waiting for an

9 objection. It is not clear to me how it is relevant

to whether or not I know a plant that is comparable in size

11 that doesn't have what we have that doesn't have a
12 problem.

13 JUDGE GLEASON Could you kind of straighten

14 tha t question out a little bit, Mr. Fleisher?

15 MR. FLEISHERs 1 am trying to find whether

16 this is a generic problem of fan cooler systems inside

17 of containment, or whether it is telated to the use of

18 brackish water inside containment. We have comparable
|

19 systems in other plants that do not have a problem, so

20 it would be very important to know, and would give some

21 light to the problem of the corrosive properties.

22 So, I would like, if they have knowledge of

23 other plants, which I know there are many, using

f 24 non-brackish water, what the experience is as compared

25 to the experience at Indian Point 3.

O
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(])
1 WITNESS ERONS: No, sir, I am not aware of

2 details of how a different plant of similar size, what

O 3 kind of problems they are experiencing.

4 JUDGE GLEASON: On corrosion?

5 WITNESS BRONS: On corrosion.

6 JUDGE GLEASON: All right..

7 BY MR. FLEISHERs (Resuming)

8 Q As a hypothetical, assuming there was a

9 serious leak or spill from a system using high purity

10 water, what would be the risk to the plant ecmponents in

11 comparison to a leak or a spill of brackish water?

12 MR. LEVIN: Your nonor, the witness will give

13 an objection this time.

14 JUDGE GLEASON: Would you rephrase the

15 question or restate it, please? I was commenting to a

16 f ello's judge up here, and I didn 't hear the question.

17 (Pause.)

18 MR. FLEISHERs Well, strik e that question. I

19 am sorry.

20 That will be all. Thank you.

21 JUDGE GLEASON: Any redirect?

22 MR. LEVIN: No -- Well, one question, Your

23 Honor.

24 REDIRECT EIAMINATION

25 BY MR. LEVIN:

O
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O 1 0 Gentlemen , Mr. Fleisher in discussing somed
2 existing steel steam lines, I believe, asked you whether

3 those lines were left in place, and I believe your

4 response was, yes, they were. Is that correct?

5 A ( W ITN ESS CHAPPLE) Yes, that is correct.

6 0 And could you describe where those lines are

7 once again?

8 A (WITNESS CHAPPLE) They run from outside

9 containment through the con tainment vall, up to each

to individual fan cooler unit. From there, these new

11 materials take over into the headers.

12 0 Do you have any reason to be concerned about

13 leaving those particular lines in place?

14 A (WITNESS CHAPPLE) No, we do not.

15 MR. LEVIN: That is all, Youc Honor.

16 JUDGE GLEASON: Does tne staff have any cross

17 examination?

18 MR. MC GURRENs The staff has no cross.

19 JUDGE SHON: Gentlemen, you will have to

20 excuse me if I ask some pretty naive questions. You

21 corrosion experts have me a little confused in certain

22 ways, and I would like to straighten some things out

23 with my own previous understanding of certain matters. *

24 First of all, on Page 5, the sentence you

25 corrected, a family of iron, nickel, chromium,

O
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1

} nelibdinum alloys, the description of the alloys

2 suggests that they are something pretty close to

3 stainles steel. Is that right?

4 WITNESS SPATAR0s No, that is wrong. The

5 reason I changed it to a family is that we used a number

6 of different alloys of the same family type in order to

7 make our manufacturing. If I can elaborate on that just

8 a little, the coolers themselves are made of an alloy

9 called AL6X. It is Allegheny Ludlum's alloy. It has 6

10 percent melibdinum. It gives the maximum resistance to
.

11 pitting corrosion.

12 However, that alloy cannot be made in large

| 13 sheet or piping form because of the high melibdinum

14 content. The water boxes of the f an coolers and the
1
'

15 a ttenda nt piping are made of an alloy called alloy 20

16 modified, manuf actured by Cabbott Corporation. This

17 alloy is approved for us by the ASME Boiler and Pressure

18 Vessel Code.

19 The rest of the piping system, however, is

20 made of an alloy called 90'4L. Both 904L and alloy 20

21 mod have approximately 3 and a half to 4 percent

22 melibdinum in them. The reason for 904L, which is

23 manufactured by the Utahcue Corporation in Sweden, and

24 by Inco here in the United States, was the relative

25 availability of the material in large quantities, such
.

O
U
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(]} 1 as elbows, tees, straight runs, or piping.

2 We could not get the Cabbott 711oy in large

3 quantities q uickly enough to put our systems in, so we

4 changed over to a very similar alloy, and that is the

5 reason why I mentioned th9m as a family of alloys.

6 Your basic question was whether or not they

7 vere equivalent to stainless steel. As I understand you

8 to mean stainless steel, this would be the straight 18

9 chrome, 8 nickel alloys. The answer would be no,

10 because these have an enpreciably large amount of

11 nickel, of the range of at least 23 to 28 percent. The

12 chromium is comparable, if slightly higher.

13 However, the melibdinum content coupled with

14 the alckel is what gives us our pitting corrosion

15 resistance.

16 JUDGE SHONs I geess the way in which I

17 thought they might be similar to stainless is, are they

18 or are they not subject to intergrsnular stress

19 corrosion cracking when exposed to aqueous solutions of

20 chloride ion ? That is the reputation of stainless

21 steel.

22 WITNESS SPATARO: No, they are not. If I may

23 elaborate, stainless steels have that problem due to

24 something which we call sensiti7ation. The carbon

25 content in the stainless steel during welding and heat

O
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{}} treating operations migrates to the grain boundarios,1

2 where it then ties up with chromium in the neighboring

3 g ra in s.

4 This lends to a deoletion of th9 neighboring

5 grains from the chromium conter.t. When that chromium

6 content drops below 11 and a half percent,

7 approxisttely, the alloy becomes less than stainless, if

8 I can use that term, and is subject to the intergranular

9 attack, chloride ions being the most prevalen t ions

to v.2ich can then break down the chromium oxide layers on

11 the surface of the stainless steel, and attack these

12 depleted areas.

13 The use of high nickel and high melibdinum

| 14 alloys prevents this particular degradation of the

15 material during fabrication from a clearing. Hence, we

16 do not feel that we should have any intergranular attack
|

17 during the operation or lifetime of the alloys.

18 JUDGE SHON: Thank you. That was going to be

10 my lext question, whether they could have been
|

20 sensitized in any way during the process.

21 WITNESS SPATARO. No.

22 JUDGE SHON No. Witn regard to the portions

23 uf the system which originally were cement lined mild

24 steel, have these portions been inspected and

25 protected? Mr. Rothstein told us that in the other
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(} 1 plant, this cement had coma off in the process of

2 fabrication, and had had to be replaced. Has that been

3 done here also?

4 WITNESS SPATARO: No, it has not. We, when we

5 changed out the copper nickel alloys, we also performed

6 an inspection on a number of the cement lined carbon

7 steel joints. We did find some corrosion occurring, as

8 would be expected with this system. However, we did not

9 find the corrosion to be detrimental to the surface of

10 the alloy. Any system of this type is usually designed

11 with a corrosion allowance already in the material. The

12 joints that we examined had not lost that corrosion

13 allowance. They had lost some of it.

14 We are at pre.ssnt ander a monitoring system

15 and will periodically check these joints and determine

16 whether or not at that time replacement seems necessary ,

17 but at the present time it does not.

18 JUDGE SHON: I see. At Page 6, you again had
1

19 an interchange with Mr. Fleisher concerning the term

20 "high purity water." Actually, I think it is not simply

21 high purity, but if one had a closed system of the type

. 22 that he has suggested, you would be able to use water of
|
| 23 known che_acteristics, that is, properly treated water.

24 You could add to it what you cared to and take out of it

25 wha t you cared to, and make it the kind of water you
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Q 1 would best like to use.
L

2 Would one find a major advantage in stopping

(' 3 corrosion by simply controlling the composition of the
/

4 vater, whether one calls it high purity or properly

5 conditioned or what?

6 WITNESS BRONSs No, sir, we don't believe tha t

7 would be a major advantage, either in our discussion, as

8 ve pointed out in our testimony, if we were

9 investigating various corrosion mechanisms in the

10 previous fan cooler units. The amount of corrosion and

11 the typca of leckage were not what I would term major

12 significance. We talked about really major hesdaches,

13 weepage, leakage where none was desirable.

C'i 14 It is cercainly true that if you hrd a closed

15 system, you could control the water qualities in that

16 system. I don't believe that any advantage over the

17 amount of leakage that may occur during operation would

18 occur.

19 JUDGE SHON: There is one other pessible

20 advantage to a closed system tha t only occurred to me a

21 short while ago. I noticed that at Pages 5 and 6 of

22 your testimony, the modifications that you made to the

23 unit in general, reactor pit, water level alarm,

24 containment sump overflow indication, and so on, were

25 largely to prevent a repeat of the sort of incident that

O
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1 happened at Unit 2 when the reactor pit filled with
[}

2 water.

3 If one had a closed system, the system would

4 necessarily be of quite limited, finite volume. That is

5 not true of the Hudson River. Thus, even if everything

6 leaked out of the system into the reactor pit, one could

7 perhaps design it so that you wouldn't have to take all

8 of these precautions. You would know it would never

9 amount to an awful lot of water in a place where it

10 shouldn't be. Just the limited volume might be an

11 advantage in preventing wha t you try to prevent.

12 Have you thought of that?

13 WITNESS BRONS: That same advantage, of

(m/ 14 course, is a disadvantage in the sense that the system

15 then requires moce components and ra on for cooling. It

16 is certainly an advantage that it does limit the volume

17 which can leak. We have not had any reason to question,

18 the reliability of the monitoring systems that we have

19 for this event at Unit 3.

20 What ve have listed here are the improvements

21 which we made. There were a number of components in

22 these systems that were in place beforehand, and they

23 were functioning satisfactorily, and they are relatively
,

24 sim ple devices.

25 JUDGE SHON: So your answer is, although that

(
;

|
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I|

() 1 might be ttJe, you dwn 't feel it is necessary. Is that

2 essentially it?

0 UITNESS BRONS: Yes, sir.,

l 1

4 JUDGE SHON: Than k you. I have no further ;

i
5 q ue stion s.

~
i

l

6 JUDGE PARIS Being a biol( ;ist , I was

I
! 7 intrigued by the anerobic bacteria that were thriving in

1
! 8 your cooling units. You talked about it on Page 5. You ;

9 did n' t mean to imply there that the anerobic bacteria
i

I,

i 10 would only causa :orrosion, did you? ;

i

11 kITNESS SPATARO: The studies we performed

12 seemed to ludicate that they were a major contributor to

13 our pirting corrosion attack.

I

I T 14 JUDGE PABids They are.the major cause of

| 15 corrosive pitting then?

16 WITNESS SPATARO: That is tre.e.

17 JUDGE S' ION : Excuse me. That is pitting in

18 t3e general area, and occasioned by sil t , as we were

i

19 told before? Is that it? :

||

I20 WITNESS SPATAR04 Yes, that's true.
l

21 JUDGE PARISs Have you done anything to get

|22 rid of the bactoria in your new fan cooler units?

23 WITNESS SPATARO: We have increased the flow

24 rates in the new designa

i
25 JUDGE PARIS: Can you indicate how much you

|

O
!
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a

1 have increased the flow rates?{}
2 WITNESS CHAPPLE: We have increased it from

(~ 3 approximately one foot per second to 1.7 feet per

V} 4 second, almost.

5 JUDGE PARIS One foot to 1.7. Is 1.7 great

6 enough to prevent silt deposit?

7 WITNESS CHAPPLE: Our test program that we

'8 have indicates that is the case, that silt deposits will

9 be removed.

10 JUDGE PARISs And I take it that the new

11 alloys that you are ,uning will be more resistant to

12 bacterial corrosion than the old alloys.

13 WITNESS SPATARO: Yes, our test program has

14 indicated that to us.,

15 JUDGE PARIS: The testimony of the witnesses

16 from Con Eiison indicated that the dissolved oxygen in

17 the river water ranged from 5.5 to 11.5 parts per

18 million. I take it that in your fan cooler units, or at

| 19 least in the old fan cooler units, the oxygen content

20 was lower than this?

21 WITNESS SPATARO: No, it should have been

22 com pa ra ble. However, as you will realize, once you get

23 a silt buildup due to a low f]cv condition, you wind up

24 with an oxygen depletion under that silt. This would

25 then allow your anerobic bacteria to then thrivo.
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1 JUDGE PARIS: What causes the oxygen depletion{}
2 under the silt? Is the metal oxidizing, or what?

3 WITNESS SPATAR0s The anerobic bacteria, as I

4 understand, are sulfate producing or sulfate reducing.

5 This sulf ate combines with the copper oxide, which is

6 the main passive protection for the copper alloys. It

7 changes this to copper sulfate. The copper sulfate then

8 becomes cathartic with respect to the remaining copper

9 oxide.

10 This reaction reduces the amount of -- well,

1) actually, increases the amount of oxygen necessary to

12 keep the protection of the alloy consistent. Once I

13 have depleted the oxygen under the silt, because it,

14 cannot be replenished from the flowing water above the.

15 silt level, I then do not have any uore protection for

16 my copper alloy, meaning I no not have any more copper

17 oxide, or in various patches I do not.

18 This small cell, if we can call it that,

19 causes the pitting reaction to proceed such that I

20 continue to break down the copper oxide until I get to

| 21 the virgin material underneath. Once I do that, the
1

22 pitting proceeds at some corrosion rate.

23 JUDGE PARIS Okay. I think that is the kind

24 of detail we need. Thank you.

25 JUDGE GLEASON: All right, gentlemen. The

O
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1 witnessas ::an step down.

2 MR. LEVINs Thank you, Your Honor.

3 (Witnesses excused. )
t

4 JUDGE GLEASON: '4e are moving a little faster

5 in our schedule than we anticipated. The staff has a

6 witness, as I understand, that can proceed at this

7 time. And unless the parties object, I would just as

8 soon proceed. Which witness, and which issue are we

9 going to be talking about?

10 MS. MOOREs Your Honor, the staff is ready to

11 proceed with its testimony on Commission Question 2

12 itself. That would be the testimony c-? Frank Eowsome

13 and John Hannon.
O
V 14 JUDGE GLEASON: All right. Is there an

15 objection?

16 MRS. FLEISHFR4 Your Honor, may we have a list

17 of staff witnesses in at least the order that they

1 18 expect them to be. If we are going to start them

|
19 tomorrow, we don 't even know what witnesses will be on.

20 At least I am not aware of any order.

21 JUDGE GLEASON: I think they were supplied

22 prior to this point, and all we are talking about now is

23 taking one - - is it out of order?

24 MS. MOORE: No, we are proceeding in the order

25 in which the testimony was filed in the package.

O
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1 JULGE GLEASON: So we are broceeding, Es.

2 Fleisher, with the testimony.

3 3 MR. LEVIMa Your Honor, there is no objection

4 from the Power Authority, but we would like to establish

5 an order of cross examination, if we could. We would

6 request that the licensee, at least, on behalf of the

7 Power Authority, be permitted in this instance to cross

8 examine last.

9 JUDGE GLEASONs Yes, I see no objection to

10 tha t. All right, gentlemen, would you please raise your

11 right hands?

12 Whereupon,

l 13 FRANK ROWSOME and

/ 14 JOHN N. HANNON

15 were called as witnesses, and having been first duly

16 sworn, took the stand, and were examined and testified

17 as follows:

18 DIRECT EXAMINATION

19 BY MS. MOORE:

20 0 Er . Ro wsome, would you state your name and

21 business address, please?

22 A (WITNESS ROWSOME) Frank K. Rowsome, III,

23 Nuclear Regulatory Commission, Washington, D.C., 20555.

f 24 0 Mr. Hannon, would you please state your'name

25 and business address?
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1 A (WITNESS HANNON) My name is John M. Hannon,

2 Nuclear Regulatory Commission, Washington, D.C. 20555.

L]/
3 Q Mr. Rowsome, what is your position with the

4 NRC?

5 A (WITNESS ROWSOME) I am deputy director of the

6 Office of Risk Analysis in the Office of Research.

7 0 Mr. Hannon, would you please state your

8 position in the NRC7

9 A (WITNESS HANNON) I an a project manager in

10 the Division of Licensing, Office of Nuclear Reactor

11 Regulation.
,

12 0 Centlemen, do you have before you a copy of a

13 document entitled Direct Testimony of Frank Rowsome andg

14 John Hannon Concerning Commission Question 27

15 A (WITNESS HANNON) I do.

16 A (WITNESS ROWSOME) I do.

17 0 Was this testimony prepared by you, or did you

18 participate in its prepsrstion?

19 A (WITNESS HANNON) Yes.

20 A (WITNESS ROWSOME) Yes.

1

21 0 Do you have any additions or corrections to

22 this testimony?

23 A ( WIT N ESS HANNON) There is one typographical

24 error on Page 5. The sentence beginning, "The

25 improvements in safety system design and in surveillance
1

O
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(]) I tests and technical specifications." The word should be
2 "ha ve" instead of "has."

3 0 With this change to your testimony, is it true

4 and correct to the best of your knowledge, in fo rm ation,

5 and belief?

6 A (WITNESS BOWSOME) Yes, it is.

7 A (WITNESS H ANNON) Yes, it is.

8 0 Do you adopt this as your testirany in this

9 proceeding?

10 A (WITNESS ROWSOME) Yes, I do.

11 A (WITNESS HANNON) Yes, I do.
,

12 MS. MOORE: Copies of this testimony have been

( 13 delivered to the Board, the parties, and the Court

(- 14 Reporter. I now ask that this testimony, with the

15 attached professional qualifications, be received into

16 evidence and bound into the record as though read.
|

17 JUDGE GLEASON: Is there objection?

18 (No response.)

19 JUDGE GLEASON: Hearing none, the testimony of,

l

20 Mr. Rowsome and Mr. Hannon and their technical

21 qualifications will be bound into the record as if read.

| 22 (The testimony of Mr. Rowsome and Mr. Hannon

23 follows.)

24

25

|

|

1
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMISSION

BEFORE THE ATOMIC SAFE 1Y AND LICENSING BOARD

In the Matter of ||
|

CONSOLIDATED EDISON COMPANY l Docket Nos. 50-247-SF
OF NEW YORK (Indian Point, Unit 2) || 50-286-SP

I
'

POWER AUTHORITY OF THE STATE OF l

0FNEWYORK(IndianPoint, Unit 3) h

DIRECT TESTIMONY OF FRANK R0WSOME AND JSHN N. HANNON
CONCERNING COMISSION QUESTION 2

0.1 Mr. Rowsome, state your name, position and general responsibility with

( the NRC.

A.1 My name is Frank H. Rowsome, III. I am Deputy Director of the Division

of Risk Analysis in the Office of Nuclear Regulatory Research.

Q.2 Have you prepared a statement of your professional qualifications?

A.2 Yes, a copy of my professional qualifications is attached.

Q3 State your name and position with the NRC.

A.3 My name is John N. Hannon. I am Project Manager in the Operating

P.eactors Branch No.1 of the Divisien of Licensing, Office of 'luclear

Reactor Re?ulatin, U.S. Nuclear Regulatory Comission.

Q.4 What are your responsibilities in that position?

|

i

e * Q



-2-

A.4 In this capacity I have responsibility for mar.cging the safety and

g environmental reviews of actions concerning operating nuclear power

plants. This includes the responsibility for planning and coordinating

the efforts of other NRR personnel involved in the reviews.

! Q.5 Have you prepared a statement of your professional qualifications?

A.5 Yes, a copy of my professional qualifications is attached

to this testimony.

Q.6 What is the purpose of this testiN ny?

A.6 The purpose of this testimony is to respond to Commission Question 2

which reads,

O
"What improvements in the level of safety will result from measures
required or referenced in the Director's Order to the Licensee, dated
February 11, 1980?"

Q.7 What is meant by the Director's Order to the Licensee, dated Feoruary 11,

1980?

A.7 A number of changes in the operation of Indian Point Units 2 and 3 were

mandated in the Confirmatory Orders issued to Consolidated Edison and the

Power Authority of the State of New York on February 11, 1980. These

Orders were issued by the Director of the Office of Nuclear Reactor

Regulation. Hence, they are called the Director's Orders.

Q.8 What was the purpose of the Director's Orders of February 11, 1980?,

'

A.8 The Director issued the Confirmatory Orders of February 11, 1980 to

provide additional assurance of safe operation of these facilities while

additional studies were under way to investigate their safety.
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Q.9 Please highlight the cor. tent of the Director's Orders.

A.9 The Orders mandate changes of the following kinds.

1. Conduct of operations, surveillance testing, and maintenance

These orders are intended to make transients less frequent, selected

safety systems more reliable, and emergency response more comprehen-

sive and reliable.

2. Staffing

These requirements mandate that two rather than one senior reactor

operator be on each shift in each plant, and that the pool of safety
*

consultants available to the utility be expanded.

3. Staff Training

Operators and onsite emergency response teams are required to undergo
O. expanded and accelerated training for severe reactor accidents as well

as for normal operations. -

4 Engineering Margins

The margin by which the emergency core cooling system can limit core

temperature excursions during large LOCA accidents is increased.|

5. Specific Studies

A variety of special studies of the susceptibility of the plant to

severe accidents was ordered to assure that tha licensees are fully

apprised of the ways their plant might be vulnerable to severe

accidents and to explore options for further risk reduction.

, h
I

Q.10 Have the risk reduction benefits of the Director's Orders been achieved

yet or are further improvements expected?

A.10 The risk estimates to be provided in response to Comission's Questions 1|

and 5 reflect the plants as they are designed and operated since the

|
:
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|

Director's Orders were implemented. We expect that the benefits of the
!

Director's Orders will continue, but since the Orders have been implemented.

: we expect no further improvements from them.
,

[

] Q.11 Please sumarize your finoings on the improvements in the level of safety

resulting from the Director's Order.

; A.11 We believe that the Director's Orders have achieved risk reduction, but

we are unable to give a quantitative measure of tiee difference in risk.

There are two principal reasons we do nc.t have a quantitative measure of

the risk reduction:
4

1. Some of the measures contained in the Orders, particularly those deal-

| ing with staffing and staff training, cannot be evaluated by existing

risk assessment techniques. The sttte of the art in PRA is inadequate

i to relate the likelihood of operator error onder accident conditions

to the details of staffing or staff training.

2. Many other 1mprovements in the design and operation of the plants

have been implemented during and after the imposition of the

Director's Orders. Thus, the difference in risl: between the plants

as they are designed and operated today and u they were desigrd

and operated in 1979 cr 1980 originates in many other complex

changes, not just the Director's Orders.
,

$ Q.12 What can be said ai,out the riik-reduction effectiveness of the Director's

Orders?

A.12 It is our judgment that the improvements in staffing, staff training, tr.a

pool of technical experts available to the utilities, and the special

V=_ . . _ . . . . g. : ,- 2
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studies have improved the capabilities of the licensees to operate the

plants safely. The likelihood that operators might fail to diagnose a

severe reactor accident promptly and correctly is smaller today than it

was three or four years ago, although we cannot devise a reliable
! quantitative measure for the change in risk.
1

The improvements in safety system design and in surveillance tests and ;;

hRv t'

technical specifications has improved the reliability of some engineered

safety features, particularly the essential ac power system and the -

auxiliary feedwater system, and the pressure boundary valves on the low

pressure safety injection system. These changes have lowered the
'

likelihood of core-melt accidents originating in loss of all ac power,

loss of feedwater, and some interfacing system loss-of-coolant
,

! accidents. This reduction was estimated in NUREG-0715 to be roughly a
l
' factor of three. This estimate is consistent with our updated analyses
:

of the risk posed by Indian Point Units 2 and 3 for these accident

sequences. However, the Indian Point Probabilistic Safety Study and

the Staff risk assessment have identified other accident sequences,

particularly those triggered by earthquakes, fires, and hurricanes for

which these changes make little or no difference. Therefore, the

overall risk reduction attributable to the changes in safety systeva

design is less than a factor of three.

O o.13 ooes this conciude your testimony concernins co ission ouestion 22

A.13 Yes.

|

[

l
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PROFESSIONAL QUALIFICATIONS
) FRANK H. ROW 50ME, 3rd

U.S. NUCLEAR REGULATORY C, OMt!SSION

1 am Frank H. Rowsome, 3rd. Deputy Director of the Division of Risk Analysis in *
,

the Office of Nuclear Regulatory Research. I have served in that capacity since
,

. joinfrg the NRC in July 1979. The work entails planning, budgeting, managing
' '

and staffing the Division. Much of the work of the Division is devoted to

research in reactor accident risk assessment. The remainder entails risk

assessment applied to non-reactor aspects of the nuclear fuel cycle and to
'

standards development related to system reliability or rii;k.
.

~

I received a bachelor's degree in physics from Harvard in 1962. I studied

theoretical physics at Cornell, completing all requirements for a Ph.D except

for the dissertation in 1965. From 1965 to 1973, I taught and engaged in research

in theoretical physics at several colleges and universities.

In 1973 I joined the Bechtel Fower Corporation as a nuclear engineer., My initial
'

assignment was to perform accident analyses for nuclear plant license applications.

After six months in that job. I was transferred to a newly formed group of systems

engineers charged with developing for Bechtel & capability +o perform risk assess-

ments end system reliabiltty analyses of the kfnd the NRC was then developing for

the Reactor Safe y Study. In that capacity I performed reliability analyses of,

|

I
nuclear plant safety systems, developed computer programs for system reliability

analyses, perforr.ed analyses of component reliability Gta, human reliability

analyses, and event tree analyses of accident sequences. 'I, progressed from

nuclear engineer, to senior engineer, to grcup leader, to Reliability Group
'

Supervisor before leaving Bechtel to join the NRC in 1979. In this last position,

i

at Bechtel, I supervised the application of engineering economics, reliability

4. .

|
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engineering, and analysis techniques to power plant availability optimiza' tion
~ ~

as well as nuclear safety analysis.
.

.

. While serving as Deputy Director of the Division of Risk Analysis (and its

anticedent, the Probabilistic Analysis Staff) I also served as Acting Director

(7 months), acting chief of the Re:ctor Risk Branch (9 months) and acting chief

of the Risk Methodology and Data Branch (4 months).

"

This experience has given me the practitioner's view as well as the manager's

v1T of those facits of reactor risk assessment antailing the classification of -

reactor accident sequences, system reliability analysis, human reliability

analysis, and the estimation of the likelihood of severe reactor accidents. I

have the manager's perspective but not the practit'ioner's experience with

those facits entailing containment challenge analysis, consequence analysis,
|

and risk assessment applied to other parts of the nuclear fuel cycle.'
. .

My role in the development of testimony for this hearing has been as coordinator

of the preparation of testimony on risk and one of the coordinators of the

, technical critique of the licensee's "Indi1n Point Probabilistic Safety Study."

I am not an expert on the design or operation of the Indian Point plants.
,
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List of Publications

1. "The Role of System Reliability Prediction in Power Plant Design,"
F.H. Rowsome, III, Power Engineering February 1977.

2. "How Finely Should Faults be Resolved in Fault Tree Analysisf' by
F.H. Rowsome, III, presented at the American Nuclear Society / Canadian
Nuclear Association Joint Meeting in Tomnto, Canada, June 18, 1976.

3. "The Role of IREP in NRC Programs" F.H. Rowsome, III, U.S. Nuclear
Regulatory Comission Washington, D.C. 20555.

4. " Fault Tree Analysis of an Auxiliary Feeawater System," F.H. Rowsown, III,
Be:htel Power Corp., Gaithersburg Power Division, F 77 805-5.
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PROFESSIONAL QUALIFICATIONS OF
i

JOHN N. HANNON

OPERATING REACTORS BRANCH NO. 1

DIVISION OF LICENS5NG

I am a Prcject Manager in Operating Reactors Branch No.1 of the Division
of Licensing, Office of Nuclear Reactor Regulation U. S. Nuclear Regulatory
Consission. In say present position I have the responsibility of managing
the safety and environmental reviews of actions concerning operating
nuclear power plants. This includes the responsibility for planning and
coordinating the efforts of other NRR personnel involved in the reviews.

I grf duated from the United States Naval Acadenty in 1967 and the Naval
Nuclear Power School in 1968. From 1969 to 1972 I served in various positions
of responsibility on board a Fleet Ballistic Missile Submarine, including
Engineer Officer of the Watch. Officer of the Deck Surfaced, and Officer of
the Deck Submerged.

From 1972 to 1974 I was employ:d by Combustion Engineering, Inc. as a
Project Engineer responsible for the technical and administrative direction
for design, specification, and procurement of instrumentation, control and
electrical systems for assigned projects. I was also involved in the coordi-
nation of planning. engineering, and development of an advanced control room
design for proposal plants.

, ,

In 1974 I accepted a position as Reactor Inspector for the Office of Inspection
and Enforcement Region I. In this capacity I was responsible for conducting
inspections of facilities in the preoperational testing phase, power ascension
phase, and operations phase. From 1974 to 1977 I performed an average of 30
inspections per year. I have had the opportunity to observe control room
operations and plant response under both normal steady-state conditions and
transient conditions. I have witnessed self-induced transients under pre-
operational testing conditions, and e'eviewed procedures governing operator
response to anticipated operational events.

In 1977 I accepted a position as Doerating Retetor Project Manager with the
Division of Operating Reactors in .st Office of Nuclear Reactor Regulation.

I received training in the operational technology associated with Boiling
Water Reactors (BWRs) and served as a BWR Project Manager until being assigned
to the Indian Point Project in August 1981.

I have accumulated over 20 hours of math, compute.r. mechanical engineering, and
nuclear engineering graduate courses at various universities since 1973. I amQ currently enrolled in a Systems Engineering Masters Degree Program offered by
the University of Southern California.
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1 BY MS. MOOREa (Resuming)
d

2 Q Mr. Rowsome, would you please give a brief

3 summary of your testimonyt

C! 4 A (WITNESS ROWSOME) Yes. The director's order

5 has tended td improve the level of safety, although we

6 are unable to give a quantitative measure in the change

7 in risk, In particular, tile improvements in staffing,

8 staff training, and the pool of technical experts

9 available to the utilities have improved the

10 cc.pabilities of the licensees to operate the plants

11 safely.

12 In addition, the changes in surveillance,

13 maintenance, and technical specifica tions have lowered

| 14 the projected frequency of some accident sequences,

15 although our current understanding of the risk profile

16 of the plant suggests that these particular sequences

17 are not among the dominant contributors to risk.

| 18 MS. MOOREa Your Honor, the witnesses are now

| 19 available for cross examination.
|
| 20 JUDGE GLEASON: All right. Mr. Blum, would

21 you like to proceed?

22 Let's go off the record.

23 (Whereupon, a discussion was held off the

24 record.)

25 JUDGE GLEASON: Proceed, Mr. Blum.

O
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1(} MR. BLUMs Your Honor, I am pleased to go

2 first with cross examination. I did want to reserve one

j" 3 point, that if the licensee's examination is of the type

4 of friendly examination somewhat analogous to redirect,

| 5 I would like to reserve some right to do recross on

6 points raised in f riendly cross examination -ossibly.

7 JUDGE GLEASON: Wa will rasarve judgment on
|
i 8 that un til we see how things go.
!

9 MR. BLUM: Thank you.
'

10 CROSS EXAMINATION

11 BY MR. BLUMt

12 0 Gentlemen, do you have with you a ecpy of the

13 director's order?

14 A (WITNESS ROWSOME) Yes.
I i
| 15 A (WITNESS HANNON) Yes.

|
16 1R. BLUMs I have one exhibit which is a

17 partial transcript of a Commission meeting dated

i 18 February 5th, 1980, which I would like to distribute and
I

19 have marked as UCS Exhibit 7.

20 JULGE GLEASON: How would we refer to this,

21 again, Mr. Blum? How is this described, this document?

22 MR. BLUM: This is a partial transcript, that

23 is, pages of the transcript from the meeting of the NRC

24 Commissioners on February 5th, 1980.

25 JUDGE GLEASON And are the pages

O
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(}
1 consecutive',

2 MR. BLUM: Some are and some are not.

/}
3 JUDGE GLEASON: So they are not consecutive.

4 All right. The document referred to will be
'

5 identified as UCS Exhibit Number 7.

6 (The document referred to

7 was marked for

8 identification as UCS

9 Exhibit Number 7.)
.

10 BY MR. BLUM (Resuming)

11 0 Gentlemen, you stated that --

12 MS. MOORE: Mr. Chairman, we vould like a

13 moment for the witnesses and ourselves to look at t.his

14 document.

15 MR. BRANDENBURG: Mr. Chairman, maybe I can

16 cut this somewhat short. At this time, in anticipation

17 of Mr. Blum's asking these witnesses some questions

| 18 relating to this transcript passage, I would like to

19 direct the Board's attention to the provisions.of 10 CFR
1
'

20 Section 9.103, which specifically addresses the use of

21 Commission transcripts, and we object to this on the

22 grounds of the following provision of that section.

23 JUDGE GLEASON: What section are you referring

24 to?

25 NB. BRANDENBURG: This,is 10 CFR Section

O
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(} 1 9.103. In pertinent part, with respect to such

2 transcripts, Mr. Chairman, it states that "Such

O 3 statements may not be pleaded, cited, or relied upon

4 before the Commission or in any proceeding under Part 2

"

5 of these regulations, except as the Commission may

6 direct."

7 JUDGE GLEASON: Could we at least get an

8 understanding or let people read the document before we

o mak e these objections? Because I would like to read it
.

10 myself. Everybody take a few minutes to read the

11 documents.

12 (Pause.)

13 MR. BLUMs If it would help --

14 JUDGE GLEASON: Well, I am waiting until the

15 staff is finished their perusal.

16 Do you have a general idea of what this is,

17 Ms. Moore?

18 MS. MOORE: Yes, Mr. Chairman.

19 JUDGE GLEASON: All right., Mr. Blum.

20 MR. BLUMa The document is intended primarily
,

|

21 for the next staff witness, actually , Dr. Meyer. There

| 22 is only one small point in here that is going to be

23 raised for these witnesses. Also, this is not being

24 introduced as a technical study for the truth of the

25 points asserted. It is more to document an apparent

(
,

|

|
| ALDERSON REPORTING COMPANY,INC,
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1 shift in opinion going on within the NRC in order to --
{}

2 just by way of background, to clarify the context of

<^ 3 questions that are going to be asked.

#
4 JUDGE GLEASONa I d'on't think we can consider
5 it in that view. I think we could.let it be used for

8 ' purposes of impeachment.

! 7 MR. BLUMt That is the purpose which I

8 intended.

9 JUDGE GLEASON: Mr. Levin?

10 MR. LEVIN: Your Honor, we join in Mr.

11 Brandenburg's objection, and the only exception cited in

12 here can 't be relied upon, and the only exception is if

13 the Commission directs otherwise. And to even use it

O 14 for impeachment purposes would be questionable, and that

15 isn 't even an instance here tha t would be possible. We
!
! 18 don 't have a witness on the stand, I assume, who has
|
| 17 said anything that is quoted in this particular

18 document. I don't think it can be used even for

19 impeachment purposes, because there is no such exception

20 in the rules.

21 MS. MOORE: Mr. Chairman, staff would join in

22 that objection. In addition, this is portions of a
,

23 transcript that was obviously much lengthier, and in

2$ just a brief reading of it, it is very difficult to tell

25 exactly what was being spoken about at any given time

O
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,

1 during tha transcript, and therefore I would object to{}
2 it mainly on the ground tha t it cannot be used in this

~

3 context in any form, and the Commission's permission was
(,-

4 not sought and was not received.

5 MR. BLUM: Dr. Meyer vill not be speaking

6 simply as an individual, but will be prosenting the

7 staff's position or part of the staff's position on

8 filtered vented containments and compartment venting,

9 and to the extent that there are prior inconsistent

10 statements by the agency itself regarding these

11 specifically by the same individual who Dr. Meyer has

12 identified as making decisions upon which his testimony

13 would be based, that that should be relevant for

14 purposes of impeachment.

15 MS. MOORE: Mr. Chairman, I would disagree

16 with that. In the first place, I will start with the

17 last statement. And that is that we would argue that

18 Dr. Meyer has not s tated --

19 JUDGE GLEASONs You know, Dr. Meyer is not

20 here now.

21 MS. MOORE: He is not on the stand, and that

22 is another objection.

23 JUDGE GLEASON: I think that is a very good

24 objection, Ms. Moore, but how does this question or how

25 do these witnesses relate to this document, assuming
!

O
.
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() I tha t it can be used for any purpose?

2 MR. BLUMt If it would help the Board, I

3
} suppose I could delay the presentation of this until Dr.

4 Meyer is on the ctand. There is one very small'

5 peripheral point which I can ask the witnesses without

6 pointing them to the transcript.

7 JUDGE GLEASON: I think that would be very

i 8 helpful currently, and then let's wait until Dr. Meyer
,

9 is around, and then we vill consider the document at

10 that point, depending on the way he asks the question.

l 11 MR. LEVIN: Yes, sir. I an interested in the

12 small periphoral question Mr. Blum has.

13 JUDGE GLEASON: Go ahaad, Mr. Blum.
|

14 MR. BLUM4 Well, since everyone is so

15 interested in the small peripheral que~ tion, I will

16 bring that to the fore and do that mne first.

17 BY MR. BLUMs (Resuming)

18 0 It is my belief that there vac once a time

19 when Commissioner Ahearne interrupted Director Denton to

20 make the r71nt tha t a study by itself ctald not reduce

21 risk, that risk could only be reduced if the measures

I 22 ref erenced in the study were then implemented. Do you

|
23 agree with this point once made by Commissioner

24 Ahearne?

25 MR. LEVINs Your Honor, objectica.

O
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(} 1 JUDGE GLEASON: The objection is grante6.

2 BY MR. BLUHy (Resuming)

3 Q Gentlemen, do you agree with the point that aOl

4 study by itself does not reduce risk, that it only does

5 so if the measures referenced in the study are

6 implemented?

7 A (WITNESS ROWSOME) It may or may not. I would

8 not agree as e simple principle. Learning about the

9 susceptibility of a plant to accidents might help to

| 10 avoid them through, say, better operator training or

11 something of that kind. Therefore, merely doing a study

12 could in fact improve the safety of a plant.

13 Q That is correct, if the study is translated

i (_/ 14 into better operator training, as you suggest, which

15 would be the implementation of a measure in the study,
-

10 but the study itself with nothing more would not reduce

17 risk, would it?

18 NS. MOORE: Mr. Chairman, counsel seems to be

19 testifying a t this point.

20 JUDGE GLEASON: I kind of gathered that

21 myself, Ms. Moore. L'ould you want to ask the question

j 22 rather than making speeches within questions, please?

23 BY MR. BLUM: ( Re suming)

( A4 0 You have just raised the exanple of a study' '

25 producing better operator training, have you not?

|
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( ), 1 A (WITNESS ROWSOME) I did indeed.

2 Q And you pointed out that better operator

/} 3 training could reduce risk.

4 A (WITNESS ROWSOME) I did indeed.

5 Q However, a study which did not then result in

6 a specific implementation such as better operator

7 training, that study would not reduce risk, would it?

8 A (WITNESS ROWSOME) I man imagine studies which

9 would not reduce rish of that kind, yes.

10 Q As a general matter, studies that are not

11 translated into implementation of specific safety

12 improvements, those do not reduce risk?

13 A (WITNESS ROWSOME) Many do not.

14 Q Are you aware of some that do?

| 15 A (WITNESS ROWSOME) Well, simply having gone

16 through the process of doing i study educates the people

17 who did it, and the people who did the study and whoj
|

18 read the study -- I will try to reconstruct my answer.
,

|

19 People who perform studies and people who read studies

20 presumably learn something from the process that could

21 in fact lower risk, but I am perfectly willing to

22 stipulate that there are some studies which, if not

23 implemented, will do nothing to a?ter the risk profile
>

24 of the plant.

25 Q Thank you.

I
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() 1 Now, you gentlemen have testified tha t th e

2 amount of risk reduction attributable to the director's

r' 3 order is something less than three, but you can'tb}f

4 quantify it. Is that correct?

5 A (WITNESS BOWSOME) That applies only to the

6 specific changes in system technical specifications and

7 surveillance, which were estimated to be worth a factor

8 of three for the relevant accident sequences. It is

9 quite true that they represent less than a factor of

10 three overall. I cannot give a reliable bound or

11 estimate for the effect of the changes in staffing,

12 staff training, and the like. I did nct mean the factor

13 of three statements to be applicable to the eff 3ct of

14 training.

15 0 So you don't know whether this is closer to

16 three or closer to zsto.i

17 A (WITNESS 30WSOME) I don't know. I have a

18 feeling that it is small compared with a factor of

19 three.
.

'

20 0 When you say small compared to a factor of -

21 three, you mean closer to zero?

22 A (WITNESS ROWSOME) If you mean by closer to

23 cero less than 1.5, yes, I do think it is less than
A

24 1.5.

25 0 Do you have a feeling of how much less than

O
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({} 1 1.57

2 A (WITNESS ROWSOME) I believe the ef fect of

/ 3 better operator training and staffing and the like may

4 have a significant influence, a substantial influence on

5 the frequency of core melt, though I do not know that it

6 does. I think it unlikely to have a large influence on

7 the likelihood or severity of the particularly severe

8 accident scenarios which dominate risk.

9 0 Do you translate this into any specific

10 quantitative figure less than 1.5?

11 A (WITNESS ROWSOME) No.

12 0 Do you have a feeling whether it is less than

f3 one?

l 14 A (WITNESS ROWSOME) I don't think that is a

15 seanin-ful attribrtion.
.

16 0 Do you have anything i t: add, Mr. Hannon?

17 A (WITNESS HANNON) No, I do not.

18 0 Thank you.

18 Now, the estimates of risk reduction

20 attributable to the director's order are based on the

21 assumption that all parts of the director's order will

22 be complied with, are they not?

23 A (WITNESF H ANNON ) That is correc*.

( 24 0 And it is also assumed that each part of the

25 director's order represents something new, that is, somc

O

ALDERSoN RE*oRTING CCMPANY,INC,

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

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



_ _

6575

[ }. 1 specific action taken as a result of the director's

2 order, as opposed to be something that existed prior to

/ 3 the director 's order. Is that correct?

4 A (WITNESS ROWSOME) Not necessarily.

5 0 Does that mean that in calculating the risk

6 reduction due to the director's order, credit was given

7 for things that had already existed that the director

8 simply referenced the existence of?

9 A (WITNESS ROWSOME) We have testified to them

to not formally calculating the risk reduction attributable

11 to the director's order at all except for some discrete

12 accident sequences.

13 0 Well, for those discrete accident sequences,

( 14 let me repea t the question. That is, are there

15 particular items of the director's order that simply
4

16 reference the status quo f r which credit is given for

17 reducing risk?

. 18 A (WITNESS ROWSOME) No, not to m'y knowledge.
l
! 19 0 Then it is assumed '":.a t an ything in the

20 director's order for whic.5 credit is given for reducing 4

, 21 risk represents something new undertaken as a result of
|

( 22 the director 's order?
,

'

23 A (WITNESS ROWSOME) Yes, I think that is --

( 24 well, wait a minute. There is one in here that is risk

25 relevant which simply accelerates the implementation of

|
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1 something which would be in the pipeline anyway, so to<

2 sttribute to that something new or different, I think,

3 would be to overstate the case.
,

4 0 Wc Ild you identif y that one for us, please?

5 A (WITNESS ROWSOME) B-4 is an example. I-

6 believe there may be others.

I
l 7 0 But this does repcesent something new in that

!
'

8 it, I believe, accelerates implementation.

9 A (WITNESS ROWSOME) Yes.

10 0 Thank you.

11

12

13

14

15

16

17

, 18
!
!

19

1

! 20

21

| 22

23

24

25

O'
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|

|

| (]) 1 Q Are there any which do not even accelerate

2 implementation, that do nothing other than reference the

3 status quo?

4 A (WITNESS ROWSOME) It la my understanding that

5 one of them was piready complied with but not required.

6 Q Which one is that?

7 A (WITNESS ROWSOME) The one on the LOCA peak

! 8 temperature, A1, yes, A1; that it was de facte there
i

| 9 already but not a formal requirement.
|

| 10 JUDGE GLEASON: You mean at the time of the

| 11 Director's order?

12 WITNESS ROWS 0EEa At the time of the

13 Director's order.
,

i

14 BY ER. BLUM: (Hesuming)

15 Q When the Staff initially calculated a factor

16 of 3 risk reduction was that factored in as part of the

17 risk reduction?

! 18 A (WITNESS ROWSOME) No. The factor of 3
|

19 originates from changes in accident sequences involving

20 intersysten LOCA, loss of offsite power, and reliability

21 of the auxiliary feedvater system.

22 Q All righ t. What I would now like to do is go

23 through the different features of the Director's order -

( I count that there are 39 -- and ask your opinion on24 --

25 a couple of different points.

|

! ()
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1 When I use the teri "make weight," what this

2 refers to is something that had already existed anyway

3 or was simply bringing the plant into compliance with
,

,

4 existing regulations as opposed to some new fix that was

5 specific to Indian Point. Is that clear?

6 JUDGE GLEASON: What is the reference?

7 MR. BLUM: To the term "make weight."

8 JUDGE GLEASON4 "Make weight?"

9 dR. BLUM: Yes. When we ask is something a

10 make weight, this will be a shorthand of asking whether

11 this is something that was already in existence or

12 already required by NRC regulations.

13 JUDGE GLEASONs Is tbts a term of art?

# 14 MR. BLUM: No. I believe it is a term of

15 slang.

16 JUDGE GLEASON: All right. We'll try to keep

17 u p with it.

I
18 JUDGE SHON: The implication is it simply made

19 the order weightier without actually doing anything?

20 MR. BLUh4 Yes, Judge Shon.

21 JUDGE GLEASOY: Thank you, Judge Shon.

22 MR. SOHINKI: Your Honor, could get something

23 clarified? I think there were several elements that Mr.

24 Blum listed.

25 JUDGE GLEASON: Wenld you review the
|

| O
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|

(]} 1 understanding that goes behind the use of those words?

2 3R. BLUN' This wa. something that was either

3 already in existance or already required by NRC

4 regulations.

5 JUDGE GLEASON: It is nothing new, in other

6 words.

7 JUDGE PARIS: You wouldn't try-to slip

8 something in as a make weight if it weren't a make
,

9 veight, would you, Mr. Blum?

10 MR. BLUM No. Well, it will be up to the

11 witnesses what is a make weight anyway.

12 MR. LEVINs If it's such a common tern -- it I
i

13 is such a common term, I'm sure they won't have any
,

s/ 14 trouble with it, Your Honor. I hear it on the streets

15 all the time.

|
16 BY MR. BLUMs (Resuming)

17 0 Now, the specific items of the Director's

18 order are contained in Appendix A of the Director's

19 order, is that correct?

)
20 A (WITNESS ROWSOME) That is correct. 1

I
21 Q All right. Could you now please turn to i

22 Appendix A, and we will go through beginning wi+h A1.

23 Could you read what A1 consists of under the category

( 24 the Licensees shalls one.

25 A (WITNESS ROWSOME) "One, maintain reactor

|

($)
'

I
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() 1 power level as necosstry such that ca_culated fuel peak

2 clad temperature does not exceed 2000 degrees Farenheit

3 under large break LOCA conditions."

4 0 Now, isn't it true that maintaining reactor

5 power at this level represents no restriction below

6 normal operating levels, so that this item ds a make

7 veight --

8 MR. LEVINs Object to the use of the ters

9 "ma ke weight," Your Honor. It is a term '. hat Mr. Blum

10 has employed here in order to characterize in some way

11 in a aerogstory fashion the efforts that may have been

12 undertaken by the Licensees. And if Mr. Blum has some

13 word or series of words he wishes to use which do not so
i

14 characterize it and do not ask the witness to adopt tha t'

15 characterization, then, at leset speaking for the Power

'

16 Authority, we would have no objection.
,

i7 JUDGE GLEASOFa I think, Mr. Blum , that

18 everybody except Judge Shon needs help with the use of

19 these terms that you 've come up. Then is there some

20 other way that you could translate this, some other use-

21 of v9rds that you can use that will make it clear as to

22 what condition you are referring to?'

23 MR. BLUM. Would it help the Board if the term
i

| 24 " illusory improvement" was used instead of "aske weight?"
|

25 JUDGE GLEASONa I'm not sure if that is a
!

O

!
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({} 1 substantive changa.

2 HR. LEVIN: Obviously, it does not cure the

3 obj ection.

* 4 HR. BLUM: What we need is a word that

5 accurately conveys the meaning of something that is in

6 there that on the surface looks like'it is doing

7 something, but it's not really doing something.

8 HR. LEVIN: Your Honor, the witnesses are on

9 the stand. If Mr. Blum wan ts then to characterize-

10 something, why doesn't he just uce that question?

11 JUDGE GLEASON: Why don't you just use words

12 like "nothing new" or something like that, something

13 tha t we can all grab a hold of. Just try to eliminate

( 14 the words "make weight" and see where we go.

15 JUDGE SHON: Mr. Blum, you might ask as you

16 come to each thin 7 whether that requirement would entail

17 a substantial change in operating procedures or

18 equipment. Would that not pretty much mean --

19 MR. BLUMS I would then have to clarify

20 " substantial change" in either existing operating

21 procedures or in procedures as mandated by NRC rules.

22 JUDGE GLEASON: Well, let's just start and see

23 how we go.
,

/ 24 What is your first question in connection with
,

25 the first requirement of Appendix A? !
I

(2) |
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() 1 BY HR. BLUM: (Resuming)

2 0 Isn't it true that maintaining reactor power

''' 3 at this level as mandated by A1 represents no

4 restriction below normal operating leve14 therefore,

5 this item presents no substantial improvement over and

6 above that which either was existing procedure before or

7 was mandated by NRC rules?

8 A (WITNESS ROWSOME) The peak clad temperature

9 is a function not only of power level but many other

10 parameters in the plant. It may well have been, and it

11 was my understanding that it was at that time that the

12 plant in its normal power generation did not violate

13 this criterion. On the other hand, they were under no
|

L' 14 legal obligation not to operate in a mode that would

15 have brought the peak clad temperature up to 2200

16 degrees F. And so in that sense there is a regulatory

17 constraint here which vss not already in place.

18 0 Right. But this is something that was there

19 in the normal plant operation at the time.

20 A (WITNESS ROWSOME) That is my understanding.

21 0 Going on to A2, would you please read A27

22 A (WITNESS ROWSOME) " Revise plant operating

23 procedures as necessary to require a base load mode type

| 24 of operation only without load following."

25 0 Now, isn''t it true that this item prohibits a

O
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1

(]) 1 mode of operation load following which is not used I

2 anyway?

3 A (WITNESS ROWSOME) I don't know.

i4 Q Do you know, Nr. Hannon?

5 A (WITNESS HANNON) I know that in order to

6 implement this ites it did require changes to procedures

7 at the facilities.

8 Q So you are saying that you know they were

9 using this mode of operation at Indian Point, mode '

10 following?k

11 A (WITNESS HANNON) No, I did not say that. I

12 said in order to implement this provision of the order

13 it did require changes to plant procedures.
I
i \- 14 0 Well, do you kn.ow whether they were using load

15 following at Indian Point prior to this?

16 A (WITN ESS H ANNON) No, I do not.

17 0 Do you know what changes in procedures were

18 made that were required by this?

19 A (WITN ESS H ANNON) Not specifically. I can

20 refer you to the reactor inspection report where the

21 implementation of the order item was documented. It

22 does not go into great detail.

23 0 Does that report mention whether or not the

i ( 24 load following was used at Indian Point?

25 A (uITNESS HANNON) No,'it does not.

1
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() 1 Q Let's go on to A3. Could either of you please

2 read A3 out loud?

g/ 3 A (WITNESS ROWSOME) " Conduct a low pressurev)
4 gross leak test of containment prior to any startup frca

5 cold shutdown conditions. If other means can be found

6 to verif y containment integrity, the Licensee may

7 propose such procedures to the Commission f or its review

8 and approvs1."

9 0 Isn't it true that this test does nothing more

10 than confirm containment integrity which is supposed to

11 be assured at all times?

12 A (WITNESS ROWSOME) It does verify it, yes.

13 O And it does nothing more tha" tha t?

14 A (WITNESS ROWSOME) That is correct.

15 0 And, for example, containment integrity is

16 assumed in IPPSS, for example, is that correct? '

17 A (WITNESS R0WSOME) I don't remember the
t

18 treatment of containment penetrations in the IPPSS. In

19 the Staff analysis we have a finite probability that a

20 containment isolation valve might be open.

21 0 N o w, this does suggest that there might be

22 some problem with containment integrity in the Staff's

23 view, does it not?

| 24 A (WITNESS ROWSOME) It suggests that we believe

25 tha t one would have greater reliability in the assurance

O
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() I that no valves or other penetrations are open.

2 Q Let's go on to A4. Could one of you read A4,

3 pleast,.

/
4 A (ElfNESS ROWSOME) " Maintain at least to

5 senior reactor operations, SRos, one of whom may be the

6 shift supervisor in the control room at all times during

7 power operations or he'; shutdown, except that the shift

8 supervisor shall be allowed to leave the lamediate

9 vicinity of the control room as duties may require,

10 provided he is available to respond to an emergency by

11 returning to the control room within ten minutes. The

12 shif t or watch supervisor's office is considered part of

13 the control room.

| 14 0 And this is one of the significant changes

15 that is contained in the Director's order, I assume, is

16 that correct?

17 A (WITNESS ROWSOKE) I believe it is.
|

|
18 0 But this, of course, would not compensate for

|
1 19 design efficiencies.

20 A (WITNESS ROWSOME) That is much too general a

21 statement to be meaningful to me.

22 0 Okay. Let's go on to AS. ,Would one of you

|
| 23 read AS, please?

| 24 A (WITNESS BOWSOME) "Five, conduct testing to

25 assure that the LPI/RHR check valves are in fact

O

ALDERSON REPORTING COMPANY,INC,

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



|

I

6586

() 1 installed correctly and f unctioning as pressure

2 isolation barriers when the plant is at pressure and

3 producing power. Verification of valve operability

4 shall be parformed prior to plant restart, if chutdown

5 at time of issuance of tl.a order and thereafter whenever

6 RCS pressure has decreased to within 100 psig of RHR

7 system design pressure.

8 Q Isn't it true that the most this does is to

9 verify that the vsives are in the condition that they

10 were assumed to be in when the plant was licensed and

11 when the valves were licensed?

12 A (WITNESS BOWSOME) Well, the valves are

13 operable. The license doesn 't presume +. hey are in just

14 one condition. It does provide assurance of operability

15 and of sealing of the reactor coolant pressure boundary.

16 0 Well, let me use the wording that the Board

17 suggested. This provides no substantial improvemen'

18 over and above what was assumed in licensing, is that

19 corr ect ?

20 A (VITNESS ROWSOME) Licensing was not based

21 upon an analysis of measured reliability. This clause

22 is included in the Director 's order to affect the

23 reliability of the pressure boundary, to improve the

24 reliability.

25 Q So licensing is done without knowing about the

(

1
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() 1 reliability of the valves?

2 A (WITNESS BOWSONE) It is done in terms of

} qualitative requiremente intended to assure public3

I 4 health and safety, but not on the basis of quantitativo

5 assessments of functional reliability.

! 6 0 Thank you.
|
l 7 Well, let me ask you another question on AS.

8 The qualitative assessments, are those designed to

9 achieve a certain level of functioning, or are ther

10 simply a general subjective feeling of whether things

11 are okay?

| 12 A (VITNESS ROWSOME) AS is intended to lower the
|

13 probability that one of the valves might have stuck open.
|
1
'

Ns 14 0 I'm sorry. I don 't mean AS. I mean normal

15 licensing of the valves. Is that done in such a way as

16 to try to meet certain specifications?;

17 A (WITNESS ROWSOME) There are specifications

18 having to do with the number of pressure boundary valves

19 and the quality control, the levels of quality control

20 that are active between them.

21 0 Wouldn't this in A5 be going to the issue of

22 quality controls in the valves?

23 A ("dITNESS ROWSOME) The regulations do entail

| 24 some requirements for surveillance.

| 25 0 But couldn 't AS simply be formalining that

O
/
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() 1 which the normal regulatory requirements seek to arrive

2 at, perhaps by a different aeans?

/ 3 A (WITNESS ROWSOME) The normal requirements do

4 not require testing so often as this requirement does.

5 This does require more frequent testing.

6 0 But the purpose of the testing is to ensure

7 that the valves are in the sama shape that they are

8 assumed to be in for purposes of licensing, is it not?

9 A (WITNESS ROWSOME) I think that is correct.

10 Let's go on to A6. Could one of you read A6,-

11 pI: t

12 A (WITNESS ROWSOME) " Submit not later than

13 March 1, 1980, the results of a review of possible,

' (_-- 14 permanent plant modifications and procedures to further

15 reduce the rotential f or a severe reactor accident and

16 resultant radiation releases.

17 0 And were the results of such a review

18 submitted?

19 A (WITNESS HANNON) Yes, they were, by a letter

20 dated February the 25th, 1980.

21 0 Thank you.
,

22 What were the possible permanent plant
.

23 modifications that were ref erenced in that review?

| 24 A (WITNESS HANNON) I'd like to def er that

25 question to the following witness because I do not have

(
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(]) I the entire report with me.

2 0 W$s filtered vented containment one of them?

3 A (WITNESS HANNON) I don't know.}
4 A (WITNESS ROWSOME) Neither of us have a copy

5 of that report here.

6 MR. BLUHs Does the Staff have a copy

7 available?

8 MS. MOORE: I'm afraid one of our witnesses

9 has our only copy that was provided by the Board.

10 MR. BLUMs Is this the witness?

11 BY MR. BLUM: (Resuming)

12 0 could you take a minute to look at that and

13 tell us whether filtered vented containments is one of

%- 14 the improvements ref erenced ?

15 MR. SOHINKIs Mr. Chairman, could we have that

16 document identified for the record?

17 JUDGE GLEASON: If I'm not mistaken, is this
!

! 18 UCS Exhibit No. 6, or is this some other?

19 MR. SOHINKIs That was basically my problem.

20 I wasn't sure whether it vac the 60-day report we were

21 talking about.

22 JUDGE GLE.. SON: Is this the 60-day report

23 you 're ref erring to?

| 24 WITNESS HANNON: No. This is a later report.

25 What we are looking for is the near-site study that came
|

|

()
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() 1 in in February. This is one that came in later, in

2 Me.rch.

3 JUDGE GLEASON: So I gather they do not have(
V

4 the document in front of them, Mr. Blum, that you

5 referred to or that the quertion refers to.

6 MR. MC GURRENs Mr. Chairman, just so the

7 record is clear, I think the document they have before

8 them is UCS No. 6.

9 JUDGE GLEASONs Then it is a ditierent

10 document than the question refers to.

11 MS. MOORE: Yes.

12 JUDGE GLEASON: That is my~ understanding. So,

13 M r. Blu m.
(D
(_<' 14 BY MR. BLUMa (Resuming)

15 0 So it is correct that neither of you' knows one

16 way or the other whether filtered vented containments

17 were one of the improvements referenced?

18 A (WITNESS ROWSOME) In the submittal that

19 preceded the March 1 deadline, that is correct.

20 0 How about compartment venting, do either of
|
'

01 you knot whether that was included?

22 A (WITNESS HANNON) No. Without referring to
|

| 23 tha t document I would not be able to answer that.

| 24 0 Do you have any senta of what some of the

25 significant plant modifications were from this review

O
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(]) I that was submitted to the Director?

2 A (WITNESS ROWSOME) I have never seen it or

3 read it mysulf.)
4 Q Mr. Hannon, do you?

5 A (WITNESS HANNON) I can refer you to the

6 introduction to NUREG-0850 which gives a synposis of the

7 history of the mitigation features assessment, and in

8 there it does discuss a meeting where the utilities

9 reported to the Staff on the 60-day study. However, it

to does not go into any detail on what the considesations

11 were at that time.

12 Q Mr. Hannon, have you read the report submittad

13 February 25, 1980?

04 14 A (VITNESS HANNON) Yes. But I read it several

15. mon ths ago, and I don't recall it.

16 0 Thank you. Let us go on to A7. A7 has a

17 bunch of subparts, A through J, but if you could first

18 just rea' the A7 itself without going through the A

19 through J.

20 A (WITNESS ROWSOME) " Require that all reactor

21 operators and senior reactor operators conduct simulator

22 training and in-plant walkthrough of the following
1

| 23 emergency procedures. The in-plant walkthrough shall be

| 24 completed prior to the next reactor startup following

25 issuance of the order or within 30 days of the date of

(
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() 1 issuance, which ever occurs first. Those reactor

2 operators and senior reactor operators who've not

3 received simulator training within the past three monthsr)
4 on these items shall be given such simulator training

5 within 60 days of the date of the order." And it then

6 follows with the list to which you referred.

7 0 Right. A through J. It is your position, is

8 it not, th a t '.he a mount of risk reduction attributable

9 to the simulator training cannot be quantified, is that

10 correct?

11 A (WITNESS ROWSOME) I am not aware that it

12 could be quantified in a reliable fashion.

13 0 Is it your belief that it could not be

4- 14 quantified in a reliable fashion?

15 A (WITNESS ROWSOME) I don't know that it could

16 be. If it were to be, it would be a surprise to me.

17 But I can quite plausibly be surprised in such things.

18 0 Er. Hannon? ,

19 A (WITNESS HANNON) I don't have an opinion on

20 that issue.

21 0 But I assume the Staff has not made an effort

22 to quantify the risk reduction attributable to this.

23 A (WITNESS ROWSOME) That is correct. The staff

| 24 does have research under way to better ou: capability to

25 do such calculations, but we have not yet done such a

O
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() 1 calculation.

2 0 Could you exp2.ain why you would be surprised

| '') 3 if it could be quantified reliably?
I

4 A (WITNESS ROWSOME) There is a great variety of

5 complex phenomena that shape the performance of

6 operators, and the richness of a model capable of

; 7 portraying all of those effects, all of those

8 contingencies, all of those factors that influence human

9 performance, would require a massive amount of data in

10 order to be tied to actual measurement of people's

11 performance to be calibrated, as it were.

12 'I don't believe there is enough data available

13 in relevant contexts to quantif y such a model in a

| s- 14 reliable fashior.

15 0 By " data" you mean actual nbserved experience?

*S A (WITNESS ROWSOME) That's right.

17 0 You vonld not near, general estiertes of

18 lite 11 hood based on subjective judgment? '
;

|
19 A (WITNESS ROWSOME: Certainly subjective

20 estimates could be made.

21 0 But your use of the term " data" refers to

22 actual experience.

23 A (WITNESS ROWSOME) That's right, that's right.

| | 24 JUDGE GLEASON Mr. Blum, I think, unless you

25 object, this will be an appropriate place for us to
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1 recess for lunch.

2 NR. BLUNs Certainly.

3 JUDGE GLEASON: Let us come back in about an

4 hour, _ lease.

5 (Whereupon, at 12432 p.m., the hearing vss

6 recessed for lunch, to be reconvened at 1:44 p.m., the

7 same day.)

8
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('} 1 AFTERNOON SESSION

2 (1:44 p.m.)

'' 3 JUDGE GLEASON4 All right. If we could start

4 again, please.

5 Whereupon,

6 FRANK ROWSOKE

7 AND

8 JOHN HANNON

9 resumed the stand and were further axamined and

10 testified as follows:

11 CROSS EX AMIN ATION -- Continued
,

12 BY NR. BLUHs

13 Q Gentlemen # as you might guess, we didn't
| (

N e' 14 arrive at any stJ pulations over lunch, but there is one

15 thing that might speed things.up a little bit, which is

16 instead of making you read every point first, I will ask

17 the question the other way, and I will use kind of an

18 amalgam of what Judge Gleason and Judge Shon suggested

19 as wording. Judge Gleason used the words "anything

20 new," Judge Shon "anything substantial."

21 So for each of these beginning with B1 I'm

22 going to ask is there anything new or substantial here,

23 and that refers to anything new and substantial over and

| 24 above the plant's operation prior to the order and the

25 existing regulations of the NRC. And you can answer

()
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(]) 1 either no, there's nothing new or substantial hers, or

2 if you feel there might be, then you should go ahead and

3 read off the point, and we'll discuss it.
)

4 ER. LEVIN: I sssume in order to be a positive

5 response, Your Honor, it ha s to be both new and

6 substantial?

7 JUDGE GLEASON: Let's see how we go.

8 MR. BLUML No, that's not correct.

9 MS. MOORE: Mr. Chairman, I'd like to ensure

10 that whatever way we proceed on this, the witnesses have

11 an opportunity to explain . hat they mean by the terms

12 that are being used and what they mean by their ansvers.

13 JUDGE GLEASON We're going to assure tha t the

'
14 witnesses ht/e opportunity to respond.

15 BY MR. BLUHs (Resuming)

16 0 Do you aov understand what I mean by the

17 phrase "new or substantial?"

18 A (WITNESS ROWSOME) I'll define my

19 understanding of it as it arises if you wish.

20 To proceed, B1, vendor representative, the
!

21 presence of a --

22 JUDGE GLEASON: Excuse me. Is that the

23 question?

| 24 MR. BLUM Yes.

25 BY MR. BLUMs (Resuming)

O
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() 1 0 The first question will be with regard to B1

2 is there anything new or substantial here?

3 A (WITNESS ROWSOME) B1, what is new is the

4 requirement for the physical presence at the site of a

5 representative of the reactor vendor.
,

6 Shall I proceed with B2?

7 0 Is B1 substantial?

8 A (WITNESS ROWSOME) Some members of the Staff

9 tho ugh t ti a t the physical presence of a vendort

10 representative would provide perspectives and an ease of

11 communication with the larger pool of experts at the

12 vendor's organization than might otherwise be the case.

13 So that under accident conditions or for that matter

( 14 simply in the interpretation of experiences, learning

| 15 the lessons.of experience in plant operations, that

18 better concunications might obtain and that that might

17 in fact make a difference in some scenarios.

18 0 Could you describe what kind of person this

|
19 would be, the vendor 's represen tative?

|

| 20 A (WITNESS ROWSOME) That isn't stipulated

11 here. That is not part of the requirement.

22 JUDGE GLE7 SONS Mr. Rowsome, I guess the first

23 question you answered demonstrates the problem in
,

| 24 proceeding like this. You indicated in your responsr

25 what was new was a presence of a representa tive f rom :

|
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() 1 vendor. If I read B1, it says a representative from the

2 vendor, architect engineering or startup engineering

3 firm.

4 WITNESS ROWSOMEs That is correct.

5 JUDGE GLEASON I know tha t that ir correct.

6 What I as trying to find out, is that correct as far as

7 your ansvar is concerned?

8 WITNESS ROWSOME: I believe so.

9 WITNESS HANNON: The actual implementation of

10 this item has resulted in a Westinghouse representative

11 being stationed at both sites.,
12 JUDGE GLEASON: All I am trying to suggest to

13 rou is that as you answer the question just be as
1

s~ 14 complete as the question calls for, and the answer

15 should indicate. Because in my mind if you have three

16 categories of people, three categories that

i 17 representatives are suppcsed to come from, that may or

18 may not be the vendor.

19 WITNESS ROWSOME: That's true.
I

20 JUDGE GLEASON: Then, you see, your answer was

21 not responsive or your answer was not complete because

22 you just said the vendor. And that is all I am asking

23 is to maha it complete so at least when we read the

( 24 record we know what you are saying.

25 All right.

(
|
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.

'({} 1 JUDGE PARISs I'd like to follow up a question

2 on that. You said that at both sites. You mean a

3 Westinghouse representative at each of the two sites,

4 each of the two plants, or one representative divided

5 between the two plants?

8 WITNESS HANNON: My understanding is that
i

7 there is one Westinghouse representative stationed at

8 the Indian Point site, and he is available for

0 consultation to both utilities.

10 JUDGE PARISs Thank you.

11 BY MR. BLUM: (Resuming)

12 0 Is there any particular level of scientific

13 expertise or operating experience required of the

\' 14 vendor's representative or the representative of whoever

15 it is?

16 A (WITNESS ROWSOME) The Director's order does i

17 not include any particular credentials.

18 0 Going on to B2, is there anything new or

19 substantial here?

20 A (WITNESS ROWSOME) It is a review in that

i 21 sense of -- it is merely an inquiry to identify whether

22 something needs attention. In that sense it is not

23 necessarily new or substantial.

| 24 0 Do you know whether it is discovered that the

25 problem of control room habitability did require

(
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i 1 attention?

2 JUDGE GLEASONa Mr. Blum, I guess the Board

O 3 would prefer that these questions get read into the

4 record. A lot of us do not have the -- we have one copy

5 here, but we have three judges, and some others may not

6 have it here. So would you mind, Mr. Revson'e, reading?

7 WITNESS BOWSOMEs Be happy to.

8 B2 "To ensure control room habitability

9 under accident conditions the Licensee shall re-examine

10 ven tilation intakes, location of potential clant leakage

11 (ingress and egress) and control room filter
,

12 capabilities, and submit the results of this review to

13 the NBC."

14 WITNESS HANNON: This particular item resulted

15 in a safety evaluation which was issued to both

16 facilities in separate letters dated January 27, 1982,

17 and there were physical plant modifications that were

18 required as a result of the review of control room

19 habitability for both units. I do not have the details

20 of those modifications with me, so I don't have

21 specifics. But there were hardware modifications.

22 BY MR. BLUM (Resuming)

23 C Does either of you know in what sense the

24 control room was deemed not to be sufficiently habitable?

25 A (WITNESS ROWSOME) I do not.

O
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'

{} 1 A (WITNESS HANNOR) There was a concern that

2 radioactive releases occurring outside the facility may

3 not be properly detected, and as a result, radiation

4 detectors and ventilation modifications were required.

5 0 This is something that would also be required

6 by the emergency planning regulations, is it not?
|

7 MS. MOORE: Objection, Mr. Chairman. These

8 witnesses have not talked and are not here to talk about

9 emergency pla.ning regulations.

10 MR. BLUM: Well, the witnesses can answer they

11 don't knov if they don't know, but it is relevant
,

12 whether these ~ things are new requirements or whether

13 they are simply rad undant of existing regulations.

| ( 14 JUDGE GLEASON: Well, let them answer if they

M can.

16 WITNESS ROWSOME: In fact I do not know,

17 though it is my understanding that the emergency

| 18 preparedness regulation followed this order.

19 BY dR. BLUM: ( Res umin g)

20 1 Followed this order?

21 A (WITNESS ROWSOME) Chronologically.

22 JUDGE PARIS: Do you want to add to that, Mr.

23 Hannon?

| 24 WITNESS HANNONs No, I do not.

25 MR. LEVIN: Your Henor, j u st. so our silence

(Z)

|
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1 does not constitute in the Board's mind an assent to Mr.

2 Blum's remarks as to relevancy, we are not at all

3 certain that this line of testimony has any relevancy to

.4 anything.

5 JUDGE GLEASONa Mr> Blum, proceed.

6 8R. BLUM: Thank you.

| 7 BY MR. BLUMa (Resuming)

8 0 B3, could you read that into the recotd,

9 please?

10 A (WITNESS ROWSOME) " Emergency action levels

.

shall be revised to require notification of the NHC for11

12 all events in the emergency classes described in
|
|

| 13 NUREG-0610, September 1979."
|

d 14 0 And this is required of all plants, is it not?

l 15 A (WITNESS ROWSOME) I am not an authority on

16 this. My understandiag is that it is now but was not at;

17 the time this order was issued.

18 0 This was something that came out of the TMI

19 experience, wasn't it?

20 A (WITNESS ROWSOME) Yes.
1

21 0 B4, would you read tha t, please?

22 A (WITNESS ROWSOME) "The Licensee shall comply

23 with the NRC's ' interim position for containment purge

24 and vent valve operation penJ,ing resolution of isola tion

; 25 valve operability' as contained in the October 1979
l

O
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1 letter to the Licensee.
[}

2 0 Now, am I correct that this orders the

3 Licensee to comply with something that the licensee had

4 been ordered to comply with five mon ths previously, is
,

,

5 tha t correct?

6 A (WITNESS ROWSOME) I don't know.

7 John, do you know?

8 A (VITHESS HANNON) My understanding is that the

9 interim position was at first presented to the Licensees

to in a letter in October 1979, and that the result of this

11 Ider simply expedited the compliance to that '

.

12 re'uirement.

.

13 0 Let me clarify that. The Licensees were
1

14 ord ered to comply with it in October of 1979, is that<

15 correct?

16 A (VITNESS HANNON) I don't recall whether that

;7 was an order or just a generic letter. I don 't think it

18 was an order.

13 0 Do you have a copy of that letter?

20 A (WITNESS HANNON) No, I do not.

21 0 So your testimony is you don't know whether

22 they were ordered to comply in October 1979.

23 A (WITNESS HANNON) That is correct.

( :s 0 But they were et least advised of the

i 25 importance of this particular measure in October 1979,

O
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() 1 is that correct?

2 A (WITNESS HANNON) Yes. They were made aware

^ 3 of the Staff's interim position on this issue by that

4 letter in October of '79.|

5 0 And then the Director's order expedited

8 compliance with this five months later.

|
7 A (WITNESS HANNON) That is my understanding,

8 yes.

9 0 Thank you.

10 Let's go to B5 now.

11 A (WITNESS ROWSOME) I infer you wish me to read

12 it.

13 " Plant personnel shall be trained and

( 14 retrained in the following areas within 30 days or prior

15 to startup if required by the Lessons Learned

to implementation schedule. Plant personnel shall also be

17 retrained in the following areas within 30 days of the

18 time that there are significant changes to the

19 procedures or requirements applicable to these areas " --

20 0 You don't have to read all the specific things

21 unlest the Board wants it. I just have one general

22 questions that it is your position that you are not

23 able to quantify the amount of risk reduction

| 24 attributable to this training, is that cortact?

25 A (WITNESS R0WSOME) That is correct.

O

ALDERSON REPORTING COMPANY,INC,

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

-



._

6605

(} 1 0 Prior to this training and retraining was it

2 presumed that the plant personnel were familiar with

3 these various items?

4 A (WITNESS BOWSOME) I am not aware of the

5 thinking at the time. Hans of these,are procedures that

6 emerged from the learning of the lessons of the accident

7 at Three Nile Island,.so they were quite recent. They

8 were not, for the most part, procedures that existed -

9 prior to the accident.

10 0 So this type of training and retraining was

11 being required around the country in different plants,
.

12 was it not?
,

13 A (WITNESS ROWSOEE) I believe so, but whether

( 14 on this schedule I cannot say.

15 0 Do you know how thoroughly this was conducted

16 at Indian Point?

17 First, let me ask does either of you have

18 personal knowledge ,of how thoroughly it was conducted?
|
'

19 A (WITFESS ROWSOME) I do not.

20 A (WITNESS HANNON) I have indirectly knowledge

21 of this by having read th e resident inspector's report

22 where this item was closed out, and I understand from

23 that that the inspector selectively reviewed training

| 24 records and interviewed training personnel to come to

25 this judgement that this particular order item had been

O
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(} 1 complied with adequate?.y.

2 0 Thank you. Let's go to number 6.

3 A (WITNESS ROWSOME) "The Licensee shall perform

4 diesel generator testing in accordance with Regulatory

5 Guide 1.108 with a corresponding change in the allowable

6 outage times stipulated in the limiting conditions o'

7 operations as follows," and there is a table that

8 follows that lists a number of diesel generator f ailures

9 and the corresponding test interval and the

10 corresponding allevable outage time.

11 I presume you don 't need the table read.

12 0 That is correct.

13 M ow, it appears from this item that plants are

14 allowed to con tinue to operate after diesel generator

15 test failures, is that correct?

16 A (WITNESS ROWSOME) Some of the time, yes.

17 0 st is true, is it not, that the testing in and

18 of itself does not increase the reliability of the

19 diesels or commensate for the fact that a singla fire or

20 explosion could disable all of the Unit 2 diesels, does

| 21 it?
l
|

22 A (WITNESS ROWSONE) That is correct.

23 0 Let us go on to number 7.

24 '

25
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'

(} 1 Q I'm trying to see if there is a way that you

2 don't have to read all this. Yes, maybe if you just

/^ 3 read the top part before A, and give everyone a chance
''

~4 to look over the lower parts, A through F.

5 A (WITNESS ROWSOME) " Sevens Requirements

6 regarding reactor operator qualifica tions shall be

7 revised to incorporate the following for applications

8 submitted after June 1, 1980." .

9 (Pause.)

10 0 Now, for these generally, this applies only to

11 applications submitted af ter June 1, 1930. Is that

12 correct?

13 A (WITNESS RCWSOME) That is what it says.
~T

(ms/ 14 Q And is it Ar.own how many operators presently

15 lack the qualifications that are going to be required

16 f or applications submitted af ter June 1, 1980?,

!

17 A (WITNESS ROWSOME) I have trouble with your
(
| 18 tenses.

19 0 Okay. There are a set of qualifica+1ons that

20 are being required for applications submitted after June

~

21 1, 1980, but there are some employeer who were there

22 before June 1, 1980, who are not being required to meet

23 these qualifications. Is it known how many such

| 24 employees there are?

, 25 A (WITNESS ROWSOME) Pat by me persons 11y.
|

O
i
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O 1 0 Do you know whether the staff has attempted to

2 arcertain how many such unoualified employees there are?

3 A (WITNESS ROWSOME) I don't know.
'

4 A (WITNESS HANNON) Not to my knowledge.

5 0 All right. This concludes Section B, and I am

6 now going to ask you a question regarding Sections A and

7 B as a whole. That is, all the specific items we have

8 cone through. Is it known by you that the licensees

9 have in fact complied with each and every one of these

to requirements?

11 HR. LEVIN 4 Objection, Your Honor. I thought

t 12 that he had asked that question with respect to each
1

'

,

| 13 one.m

(u):

14 JUDGE GLEASON: No, he hasn't asked aach one.

I 15 MR. LEVINa Well, apparently for some and not
l

( 16 others.
l

.7 JUDGE GLEASON I think it is a summary type

18 question, so I would like to hear the answer.

19 WITEESS ROWSOME My information on the

20 subject comes from John Hannon. He will address the

21 question.

22 WITNESS MANNON: I have determined that there

23 is document ition tha t demonstra tes the satisfactory

24 compliance with Part A and B of the director's orders

25 with one exception, and tha t being A-6, and that is in

' O
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)

[} 1 the review of the mitigation features as an ongoing

2 process that has not been concluded, and so there is no

3 documentation that exists which acknowledges the,

4 licensee's submittal of February, 1980.

5 JUDGE PARISs Could you read A-6 so we can

6 have in the record what that is?

7 WITNESS HANNONa Yes. "Sixa submit not later

8 than March 1, 1980, t,he results of a review of possible

9 permanent plant modifications and procedures to f urther

10 reduce the potential of a severe reactor accident and

11 resultant radiation releases."

12 BY MR. BLUM (Resuming)

13 Q So it is your testimony that you do not know

0 14 whether the required submittals were in fact made?'

ss A (WITNESS HANNON) No, al'. required submittals

16 were made. What I was saying is that there is no staff

17 documentation indicating that Item 6 has been resolved.

18 That is, Item A-6.

19 Q And you have. testified earlier you were not

20 familia r with the specific measures involved in this

21 order. That is correct, I assume.

22 MS. MOORE: I would object to the question on

23 the grounds that it shouldn ' t need cla rification. What

| '24 order are we talking about?

| 25 JUDGE GLEASON 4 It should be clarifiel, Mr.

(

!
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1 Blum.

2 MR. BLUM: Well, with respect to A-6 of the

3 director's order, this was something we had gone through

4 earlier in the hearing when I was asking what measures

5 were included here, was filtered vented containments

6 included, was compartment venting included, do you know

|
7 what all was included, and the answer to each of those

8 was, I don't.know, and I as simply asking, is tbnt still

9 your testimony?

10 MS. MOOREs It is my understanding that that

11 vent to what was included in tae submittal made with the

12 letter of February 25th, and not whether the order

13 itself referred to specific mitigation measures.

( 14 JUDGE GLEASON: Why don't we clarify by havine

15 the witness just respond to it as an original question?

16 WITNESS HANNON: I sa not sure I understand

17 the original question.

18 JUDGE GLEASON M r. Blum, try again.

19 BY MR. BLUM: (Easuming)
'

20 Q A-6 requires that the licensees present a

21 submittal listing various plant modifications, does it

22 not?
|

| 23 A (WITNESS HANNON) It requires a review of

g 24 possible permanent plant modifications and procedures,

25 Yes.
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1 Q And it is your testimony, is it not, that you

2 do not know what modifications were in fact included in
3 the plant submittal pursuant to A-6?

4 A (WITNESS HANNON) That is correct.

5 Q Do you know of particular modifications that

6 the licensees were ordered by the NRC to include in

7 their submittal pursuant to A-67

8 A (WITNESS HANNON) No, I do not..

9 0 Hr. Rowsome?

10 A (WITNESS ROWSOME) Remind me of your

11 question. I didn't track it all.

12 Q Maybe I will just go on, if that is all

13 right.

| 14 Okay. Now, let's go on. Oh, yes. Mr.
!

15 Hannon, you had said that with the exception of A-6, you

16 had evidence of satisf actory compliance. Could you read

17 the specific passage that you are alluding to?

18 JUDGE GLEASON: Is there a specific passage?

19 WITNESS HANNON: That was a summary of my

20 investigation into the status of compliance with these

21 particular items. I didn't have a particular passage I
i

22 was referring to.

23 BY MR. B7.UM: (Resuming)

24 0 Well, just to clarify, because it is your

25 professional opinion now that we are relying on, is it

.
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[}
1 your testimony tha t other than 1.-6, you do not know of

2 any instances where there has not been satisfactory

e 3 compliance or that you do in fact know positively that

< except for A-6, there was satisfactory compliance with

5 each and every one?

6 A (WITNESS HANNON) The latter characterization

7 is accurate.

8 0 Thank you. That judgment was made entirely by.

9 you, or were there others involved in making it?

10 A (WITNESS HANNON) It was my responsibility to

11 come to that judgment as project manager for Indian

12 Point.

13 0 Thank you.

( 14 Let's now go to C-1, and if we could raad.

i

15 that.

16 A (WITNESS h0WSOME) " Review the steady state

17 steam generator operating level to determine the optimum

18 steady state level for purpose of maximizing dryout time

19 with due consideration for overfilling. The results of

20 this study shall be provided to the NRC."

21 0 And this particular requirement is THI

22 related, is it not?

23 A (WITNESS ROWSOME) Yes, I believe so.

| 24 0 And this is something that is required of

! 25 plsnts generally?

O
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1 A (VITNESS ROWSOME) I am not aware that it is(}
2 or is not.

3 Q Thank you.,

4 Let's go on to C-2.

5 A (WITNESS ROWSOME) " Evaluate possible

6 coimpregnation of the charcoal and the plant's air
~

7 af fluent air filtra tion system with K1 and I2, and 1n

8 aminos such as TEDA (triethylene diamine) to improve the,

9 iodine removal capability of these systems. The results

to of this review shall be submitted to the NBC."

11 Q Now, both C-1 and C-2 are studies that would

12 not by thesselves reduce risk. They wou2d only reduce

13 risk if they discovered measures that were in f act

14 implemented. Is that not true?

15 A (WITNESS ROWSOME) That is correct.

16 0 Going on to C-3, could you reau C-3, please?

17 A (WITNESS ROWSOME) "C-3s Evaluate effects on

18 plant system stability if power is reduced as much as 50

19 percent, treating power ss a parameter (for example, the

20 effects for feedvater flow, automatic control)."

21 Q And this also was a study that does not by

22 itself reduce risk? l

23 A (WITNESS ROWSOME) That is correct.

24 0 And when the plants were licensed, it was

25 assumed, was it not, that they could run safely at any

|

|
|
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] 1 power level, and tha t they in f act were permitted to do

2 so?

3 A (kITNESS BOWSOME) They were in fact permitted

4 to do so. Your verb form as assumed, I am not sure I

5 find the verb form and the essence of the sentence
e reasonable.

7 Q It was decided that they could operLte safely

8 at any power level when they were licensed. Is that

9 correct?

10 A (WITNESS ROWSOME) Yes. Judged might be a

11 better verb.

12 Q With respect to C-1, C-2, and C-3, is it known

13 whether there has been complete compliance with these by
14 the licensees?

15 A (WITNESS HANNON) Yes, I have been able to

16 determine that adequate compliance has been verified.

17 0 That is, they have done studies that were

18 requested?

19 A (WITNESS HANNON) They have done the studies,

20 and in some cases actually made changes to the plant.

21 Q Let us go on to C-4. Could you read that,

22 please?

23 A (WITNESS ROWSOME) " Submit a schedule to

24 implement the A?WS instrument modification justified in

25 accordance with the Westinghouse analytical results

O
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{) obtained in the letter from T.M. Anderson to S.H.1

2 Hanauer in NS-TNA-2182, dated December 30th, 1979."

3 0 Now, ATWS stands for anticipated transient

4 without scram?

5 A (WITNE53 ROWSOME) Tha t is correct. !

6 Q And is it kno.n whether the schedule was in
7 fact submitted?

8 A (WITNESS HANNON) Yes, the schedule was

9 submitted as required by the order.

10 0 Do you know the dates which the schedule

11 imposed?

12 A (WITNESS HANNON) If you will give me a minute

13 to review my notes.
'

r

(_ - 14 Q Certainly.

15 (Pause.)

16 A (WITNESS HANNON) There is a separate scenario

17 for each utility. Do you want them both, or can I just

18 ref er to one ?

19 0 Why don't you just read Unit 2 first?

20 A (WITNESS HANNON) Okay. The licensee

21 responded on April the 11th, 1980, with a schedule that

22 was .t o t cons' stent with the NPC staff recommendations.
23 This prompted us to ask the licenses for a re-evaluation

( 24 of their origins 1 proposal in a letter dated June 30th,

25 1980. In a response dated August the 1st, 1980, the
,

[~h,

; \_/

l
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(}
1 licensee objected to the NRC position, citing results of

2 an earlier submittal of the Westinghouse of f-shelf power
,r- 3 system's report ou evaluation of residual risk as
k

4 adequate justification for their ATUS timetable.

5 0 Does that complete the schedule for Unit 27

6 A (WITNESS HANNON) There was another letter
7 dated May the 23rd, 1980, again referencing the OPS

,

8 report, where the licensee requested that any further

9 NRC staff conclusions with respect to Indian Point Units

10 2 and 3 be based on plant specific residual risk

11 studies, and that study was the IPPSS study which was

12 filed in March of 1982.

13 And the current situation now is, the ATWS

( 14 timetable is in abeyance pending our final conclusions

15 on the IPPSS study.

18 0 So the licenser.9 have not yet come into

17 compliance with the staff position on ATWS. Is that

18 correct?

19 A (WITNESS ROWSOME) In the formal sense of a

20 rule or regulation, the staff does not have an ATES rule

21 yet.

22 0 Hell, with regard to the position that is

23 implied in C-4, even though it is not a formal rule, I

| 24 am correct, am I not, that the licensees have not yet

25 come into compliance with that position?

O
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l

1 NR. LEVIN: Your ' onor, I don 't know how you i{}
2 come into compliance with something that is not a rule,
3 and besides --

4 JUDGE GLEASON Have they sa tisfied the |

!5 requirement?
|

6 WITNESS HAKNON: Yes, they did file a schedule

7 with us, and that schedule has been the subject ,of a
8 continuina dialogue. It is still not --

9 JUDGE GLEASON: It is not a finished item?

10 WITNESS HANNON: No.

11 JUDGE GLEASON . But they are proceeding as you

12 are requiring them to proceed? Or that somebody is

13 requiring them to proceed?

(| 14 WITNESS HANNON4 My ut.derstanding now is that

15 the subject of the ATHS is a potential for rulemaking,

16 and until that is concluded, there wouldn't be a

17 position.

18 JUDGE GLEASON: All right.

19 BY MR. BLUMs (Resuming)

20 0 _So a decision has been made to hold this in
21 abeyance now for Indian Point. Is that correct?

22 A (WITNESS HANNON) As I said earlier, until we

23 have completed our review of the IPPSS study and come to

g 24 some final conclusions, the subject of ATWS is in

25 abeyance.

O
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1

) JUDGE PARISs Mr. Hannon, let me get the

2 scenario. Let me sea if I have this essentially

3 straight. The staff told the licenseas for 'Init 2 to do

4 soiething to come into compliance, to do something in

5 regard to ATWS, and the licensees objected and said, we

6 don't think we need to do that, and here is why. And

7 then the whole ATWS issue became a generic one, and so

8 the action with regaid to Unit 2 is suspended until that

9 generic business is resolved. Is that essentially

10 correct? Am I understanding what you were -- Do you

11 want to summarize the scenario Cor me?

12 WITNESS ROWSOM: : Let me summarize it as I . -

13 understand it. There has been a rulemaking nder way

14 for a very long time ou ATWS. It has not yet produced a

15 final rule. Some time back a number of draft rules or
16 draf t fixes had been proposed. A va riety of them were

|

17 in circulation and under consideration. At one time

18 prior to the director's order, there was an informal

19 understanding -- correct me if I am wrong, John --

20 between Consolidated Edison and the staff that they

21 would adopt one variant of the ATWS fixes under

22 consideration.

I 23 The order required that they submit a schedule

g 24 of implementation. They did submit something. As it

| 25 happened, they chose to delay. implementation on the

(
1
[
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(]} 1 grounds that they believed that better evidence of the

2 need for such a fix was forthcoming, and that in the

3 interim there was no compel'11r.g evidence that there wase')
4 any effect, any implementable fix at all, and that has

S remair.ed the state until the present,

6 My understandino is that the staff has not

7 formally taken a position yet ,on whether Indian Point

8 ought to be required to make an ATWS fix prior to or

9 apart from the generic rulemaking, which I understand to

10 be proceeding and ma y at long last result in a rule. So

11 that at this point we have not accepted, but at the same

12 time have not rejected the licensee's position that they

13 vish to avait the rule before they do anything.

( 14 JUDGE PARIS: So is the staff satisfied with

|
15 Con Edison's requert to delay an ATWS fix unti.'. the

l
i 16 generic ATWS business is completed?

17 Let me put it ano ther way. Is the staff
(
| 18 satisfied to delay implementing the fix that the

19 director ordered?

|
20 WITNESS ROWSOME I am a little bit hesitant

21 to say yes, because it remains possible tha t as we

22 conclude our harvesting of lessons to be legrand from

23 the risk assessment, we might conclude that we would

j 24 wish to proceed with an ATWS fix ahead of f ormal

25 rulemaking, but we have not yet arrived at that

| (
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'r') position, and I don't think it particularly likely.
V

2 JUDGE PARIS: You don't think it what?

f 3 WITNEST ROWSOME: I don't think it

'~' 4 particularly likely.

5 JUDGE PARIS: Okay.

6 JUDCL GLEASON: So it is a stalenate. Let's

7 ge on.
,

8 BY NR. BLUMs (Resuming)

9 -Q Could you tell me when the informal agreement

10 was arrived at to include an ATWS fix for Unit 2?

11 A (WITHESS ROWSONE) I don't have firsthand

12 inf orma tion on ths t. Do you, John? .

| 13 A (WITNESS H ANNON) No, I don't.

14 Q Do you know who concluded that staff -- the

15 agreement for staff and for Con Edison?

16 A (WITNESS ROWSONE) No, I don't.

17 A (WITNESS HANNON) No.

18 Q Do you know what reasons were given by Con

19 Edison for breaking the agreement?

20 HR. SOHINKIs I object to that

21 che racte riza tion.

22 JUDGE GLEASON: I grant the objection.

23 BY MR. BLUM: (Resuming)

g 24 0 Do you know what reasons were given by Con

25 Edison for departing from t:.e substance of the agreement?

O
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1 MR. SOHINKI. Objection, Mr. Chairman.

O JUDGE GLEASON Well, don't just object. Give

3 se some kind of clue as to why you are objecting.

'' 4 MR. SOHINKIa I think he mischaracterized the

5 testimony.

6 JUDGE GLEASON: Rephrase the question.

7 MR,. BLUM: I wasn't characterizing tha

8 testimony.

9 JU DGE G".E ASON : I didn't ask you to agree with

10 him. I just asked you to rept.zase the question.

11 MR. BLUM: Oh.

12 BY MR. BLUMa (Resuming) .

13 Q Do you know what reason was given by con

14 Ediscn f or not following through on the informal

15 agreement to include an ATWS fix?

16 A (WITNESS HANNON) 1 am not aware of this

17 informal agreemeat, but I do know what they said to us

18 regarding the delay in establishing an ATHS timetable,

19 and that was that they felt that any further staff

20 conclucions with respect to the operation of the Indian

21 Point units should be based on plant specific residual

22 risk studies, which were, as I said ea:: lier, provided in

23 the IPPSS study that came in in March of 1982. And we

24 a re still continuing our review of that document.

25 0 Could you now present the schedule for Unit 3,

O
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(]} 1 please?

2 A (WITNESS HANNON) Ok a y . It is similar to that

3 for Un.t 2, in that licensee responded on April 11th)
4 with a schedule tha L. was not consistent with the staff
5 recommendations, and staff re-evaluated our original

6 proposal in a letter dated June the 30th, 1980. PASNY

7 response dated August the 4th, 1980. They objected to

8 the NEC position, citing the results of the May 23rd,

9 1980, submittal of the Westinghouse off-shore power

10 systems report on the evaluation of residual risk as an

11 adequate justification f or their ATWS timetable.

12 Q Is there any other entry here?

13 A (WITNESS HANNON) On March 16th, 1981, PASNY

14 submitted a conceptual design of an ATWS proposal for

15 the staff for approval. On November the 2nd, 1981, the

16 staff completed its review of that submittal, and

17 concluded that the Power Authority s proposal met all

18 the requirements of the original order, but was not

19 fully consistent with the presen t staff position on

20 ATWS.

21 Th( licensee then responded in a letter dated

22 J an ua ry the 15th, 1982, with a schedule for meeting the

23 modifications that the staff recommended. The current

| 24 schedule indicates that that system would be installed

25 during a refueling outage expected some tine in

O
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(]) 1 mid-1985.

2 0 You refer to the present staff position on

3 ATWS for Unit 3. Could you tell us what that is,O,

4 please?

5 A (WITNESS HANNON) No, I do not have the

6 details of that.

7 Q Do you know in what ways the PASNf's proposed

8 conceptual design differs f rom the staff's position?

9 MS. MOORE: Mr. Chairman, I am going to

10 interpose a relevance objection. We are now to repeat

11 the discussion of ATWS when all the director's order

12 stated was that a. schedule had to be propcsed, and I

13 believe Mr. Hannon has testified tha t the schedule was

( 14 proposed, and that it is still underoing staff review,

15 because there has been correspondence back and forth.

16 The relevance of not only the ATWS question

17 but this entire line of questioning, of going through

18 the order in detail, escapes me.

19 MR. BLUM: Well, the risk reduction due to the

20 director's order in this respect is not going to come

21 from the schedule but from the fix itself, and whether

22 the fixes are being provided pursuant to the schedule,

23 and this is the kind of inf ormation we are getting.

| 24 JUDGE GLEASON: Answer the question, please.

25 WITNESS HANNON: Cou? ' you recite the

O
!
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1 question?)
2 BY MR. BLUMa (Re su ain g)

3 0 Do you know of the ways in which PASNY's

4 proposed conceptual design for an ATWS fix differs from

5 the staff position on an ATWS fix for Indian Point Unit

6 37

7 A (WITNESS HANNON) As of March the 17th, 1982,.

8 the PASNY proposal as I understand it met the staff's

9 position at that time.

10 0 What was the statement you read earlier that

11 it did not moet a staff position?

12 A . (WITNESS HANNON) The March 16, 1981,

! 13 conceptual design proposal, did not meet a31 of the

( 14 requirements. In other words, it wasn't fully

15 consistent with the staff's position on ATWS at that

16 time, and the licensees later responded with a letter

17 dated January the 15 th , 1982, and agreed to include the

18 modification the staff had requested in their conceptnal

19 design.

20 So, as far as I know now, the current PASNY

21 proposal neets or met the staff requirements for ATWS as

22 ot March, 1982.

'
23 0 Do you know whether or not that conceptual

g 24 design is being implemented?

| 25 A (WITNESS HANNON) No, I do not.
!

O
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['} 1 Q Is there aTJ entry in t e log you have been

2 reading from relative to whether or not it is being

3 implemented?O
4 A (WITNESS HANNON) Only that the schedule calls

5 for it to be installed during the refueling outage in

6 mid-1985.

7 Q It is true is it not, that the staff 's

8 position on ATWS fix that was referred to in C-4 was

9 first published in 1973. That ic correct, is it not?
.

10 A (WITNESS HANNON) I do not know.

11 A (WITNESS ROWSONE) It may or may not be the

12 . staff as under consideration now three quite dissimilar

13 rules with quite dissimilar requirements in them, so

( 14 that today I don't believe it would be fair to

15 characterize the staff as having a unisce position

16 concerning the ATWS rule.

17 We have ender consideration three quite

18 divergent positions.

19 0 Well, referring to what we have informally

20 been ceiling the staff position, which refers to the

21 ATWS instrument modification justified in accordance

22 with the Westinghouse analytic results contained in a

23 letter from T.N. Anderson to S.H. Hansuer, dated

( 24 December 30th, 1979, using the term " staff position" as

25 short for that, that position was first published in

O
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{) 1 1973, was it not?

2 A (WITNESS ROWSOME) I really do not know.

3 0 Do you know whether it was publisned any time

4 substantially before 198C?
.

5 A (WITNESS ROWSOME) It presumably is one of the

6 variants on one of the four positions, four levels in

7 NUREG-0760 -- 40 -- I am not sure of the number. I have

8 even forgotten now the NUBEG number of that ATWS tome,

9 bet in the mid-seventies a series of three fat NUREG's
to were issued to provide the technical basis for a rule on

11 ATWS. The third volume con tained f our optional levels
.

12 of rule or icvels of enforcement, ranging from modest to

13 no change in the regulations to extensive backfitting.,

14 Variants evolved on these four after review by

15 the Advisory Committee on Reactor Cafeguards and public

16 comment, and from time to time the conception of what

17 the ATWS fix was to be was evolving, and to reconstruct

18 tha t history and to attach one particular interpretation

19 of ATWS requirements on that point in time is quite;

! 20 beyond me at this point.

21 Q So, to summarize, so we can get beyond C-4, it

22 is the case that PASNY has committed itself to a

23 conceptual d6 sign for an ATk3 fix that is d ue to be

| 24 implemented some time in 1985; however, con Edison for

25 Unit 2 has in some sense objected or stopped in this

O
|
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1 process, and that the ATWS fix for Con Edison is
[}

2 currently held in abeyance. Is that correct?

3 A (WITNESS HANNON) The ATWS fix for Con Edison

4 insof ar as the schedule for implementation is awaiting )
1

5 the outcome of the IPPSS review. |

|6 Q So it is currently held in abeyance? '

7 JUDGE GLEASON: I think his answer speaks for

8 itself, Mr. Blum. :

9 BY MR. BLUM: (Resuming)

10 0 0-5.

11 A (UITNESS ROWSOEE) Am I to. read it?
12 JUDGE PARISa Mr. Blum, why don't zou just.

13 read it, to save time?

14 MR. LEVINa Your Honor, we object at this

15 point. I think it might at least be useful to establish

16 some showing of relevance. Mr. Blum mentioned risk

17 reduction in his comments a moment aco, but we had the

16 witnesses testif: as to the "act that they have done no

19 detailed analysis. I heard them give an estimate that

i 20 was very low, and an even lower bound of the estimate,

21 and if Mr. Blum in attempting to show that that is in

| 22 some way inaccurate, then perhaps he could let us know l

! I
23 so we know where he is going with this. I count' '

| 24 literally .iozens of these points that we're going to

| 25 have to go through here. We will be here until Saturday

O
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(}
1 talking about this. I don' t understand the relevance.
2 HR. BRANDENBURC It does seen --

3 JUDGE GLEASON: Please. Can I sa y something?

4 I understand Mr. Blus's questions. He is

5 attempting to find out the degree of compliance the

6 licensees have made vita the director's orders, which is

7 related directly to the question the Commission has

8 asked in Question 2, and I don't -- I fail to understand

9 how that is irrelevant, if that is your objection.

10 NR. LEVIN: That is not the way I heard Mr.

11 Blum explain it earlier.

12 JUDGE GLEASONs Well, he has been going

13 through rath er minutely, I agree, each one of the orders

O'A- 14 that was L; the director'c appendix or the appendix

15 a ttached to his order, Appendix A, and in essenen asking|

| 16 the same cuention, or he is asking several questions.
I

17 HR. LEVIN: I guess the final point is, Judge,
I
'

18 even if he establishes to some extent some degree of

19 non-compliance with one or more of these orders, he has

20 already got the opinion of the witnesses as to the

21 degree of risk reduction that can be expected, and

' 22 nothing is going to change that. I don't see how this

23 is of any help to the Board or the Commission.

( 24 JUDGE GLEASON: Well, it may prove not te be,

25 but I can't say at this point that it is not relevant

O
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|
l

1

)
toward the questions the Commission has asked.

2 Plesso proceed.

o JUDGE PARISs Just tr2 to keep it moving, Mr.

4 Blum.

5 BY MR. BlUM: (Resuming)
)

6 Q All righ t. C-5 says that the licensee shall

7 examine methods of establishiag the highest reliability

8 for the gas turbines and submit the results to the NBC,

9 and then it provides five different way- of doihv this.

10 Now, the reason for this is because the staff hopes to
,

11 rely on gas turbines to offset diesel 7enerator

12 vulnerability. Is that correct?

; 13 A (WITNESS ROWSOME) Those veuldn't be the words

( 14 I would have chosen, but in a broad sense, yes.

15 0 And requiring the licensees to provide the

16 inf ormation about gas turbines is useful but does not by

17 itself lower risk. Is that correrM?

18 A (WITNESS ROWSOME) Merely examining methods

19 would not in fact lower risk.

20 0 Do you (now specifically what has been done

21 with gas turbines pursuant to this part of the

22 director's orders?

23 A (WITNESS H ANNON) Yes. I am referring to an

24 inspection report, 50-247/80-15, dated January 26th,g

25 1981. Page 9 of that report details eight different
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{) 1 items that were done to increase the reliability of gas

2 turbines st Unit 2.

3 Q Has their reliability been audced adequate?

4 A (WITNESS HANNON) There is an outstanding
I

5 request for Con Ed to conduct a reliability analysis to

6 verify just exactly how much improvement has been

7 obtained from these actions, and we current 1y expect

8 that reliability analysis to be in and reviewed by

9 November of this year.
.

10 0 When was the request dated?
,

11 A (WITNESS HANNON) The request for the

12 reliability analysis? Is that what you are referring

13 to?

14 0 Yes. Yes.

15 A (WITNESS HANNON) It has been made verbally,

16 and I don't have the date that the request was made.

17 Q Do you know approximately when it was made?

18 A (WITNESS H ANNON) It was upproximately

| 19 December cf 1982.

20 Q And do you know whether it imposed any time
.

21 limit for when that should be done?

22 A (WITNESS HANNON) I am not aware of a i

23 schedule.

( 24 0 Thank you. Let's go on. I believe we are at

25 C-6 now. "The licensee shall establish an on-site group

)

| |
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* reporting to off-site management. The function of the

2 group shall be to examine plant operating

3q characteristics, NRC bulletins, licensing informatior,

'

4 service aavisories, ar.d other apcropriate sources which

5 may indicate areas for improving plant safety. here

6 useful improvements can be achieved, the group shall

7 also develop and present detailed recommendations for

8 revised procedures, equipment modifications, or other

9 improvements."
'

10 First of all, do you know whether the on-site

11 group reinrting to off-site management has been set up?

12 A (WITNESS HANFON) Yes. As documented in

13 Inspection Report 50-247/80-01, dated July 8, 1980, for

14 Ccn Ed Unit 2, and Inspection Report 50-286/80-05, dated

15 August 13th, 1980, the resident inspectors have

18 documented the compliance with that order item.

17 0 Now, the establishment of such a group grows

18 out of industrywide short companies identified by the

19 Kemeny and Rogovin Commission investigations, does it

20 not?

21 A (WITNESS HANNON) I am not aware of the origin

22 of this requirement.

23 0 De either of you know whether in fact this is

24 kind of a nationwide problem ?

25 JUDGE GLEASON : Is what, Mr. Blum?

O
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;

[]} 1 MR. BLUM4 A nationwide problem.

2 WITNESS RCWSOMEs I wouldn 't characterize it

i 3 ms such. In response to your earlier question, I)
4 believe it grows out of lessons learned from Three Mile

S Island, but whether it was specifically from Kemeny or

6 Bogovin or some of the other staff studies, I don't

7 kn,ow.

8 BY MR. BLUM4 (Resuming)

9 0 I see, but this was something directed at

10 nuclear plants generally ra ther than Indian Point

11 specifically?
.

12 A (WITNESS ROWSOME) I don't know whether any

13 such requirement has been cade for Indian Point. It may

\- 14 have been. It may not.

15 0 Well, regardless of whether it was made as a

16 specific requirement, the original suggestion arose as

17 something f or all nuclear plants, did it not?

{ 18 A (WITNESS ROWSOME) I can't really say. Ii
|

| 19 don't know.
l

i 20 0 And I take it it would be your position you

21 cannot calculate any specific degree of risk reduction
|

22 from this?

23 A (WITNESS ROWSOME) That is true.

| 24 Q All right. Let's go on to D-1. "The

25 f ollo wing measures shall be implemented within 90 days

O
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I
|

1

[}
of the date of this order," that ref erring to May 11th,

2 1980. "1-A. The licensee shall establish the on-site

3 emergency preparedness manning levels on each shift as

4 contained in Table 1 attached to this appendix. B,

5 Power Authorit; and Con Edison shall jointly arrange to

6 provide additional pertonnel as contained in Table 1

7 available to the plant on call within 60 ainutes."

8 Do ycu know whether this has in fact been

9 done? '

10 A (WITNESS HANNON) Yes, it has been done for

11 both utilities, and I can cite the documentation if you

12 need it.

13 0 No, I don't. And I take it it is your

14 position you are unable to calculate a specific amount

15 of risk red uction a ttributable to this?

16 A (WITNESS BOWSOME) That is correct.

17 0 "D-2. The Power Authority and Consolidatad

10 Edison shall jointly review and identify the significant

19 differences between Indian Point Unit 2 and Unit 3, and

20 shall evaluate these differences in light of present

21 reg ula tory standards and requirements. Consolidated

22 Edison shall provide a justification for the design

23 differences, or shall recommend design changes."

24 Do you know whether this has in fact been

25 done?
r'

O
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I
1 A (W ITN ESS HANNON) Yes. It has been completed,

'2 as documented in the staff's safety evaluation report

3 that was issued on December 1, 1982.
'

4 0 Did Consolidated Edison recommend any design
~

d changes as a result of this item?

8 A (WITNFSS H ANNON) I am afraid I don't have

7 that recall. I woul d have to research it.

8 0 Do you have anything that would illuminate

9 Conoslidated Edison's response or compliance with this?
.

10 A (WITNESS HANNON) Only the safety evaluation

11 report which I just referenced, which does have an

12 evaluation of the design differences that were

13 reported.

14

15

16

17

18

19

20

21

22

23

24

25

O
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1 0 What is that evaluation of those design
2 differences?

I

J A (WITNESS HANNOW) It is a review of the(
-

4 Licensee's submittal.

5 0 Could you tell us what was said about the

6 particular design differences?

7 A (WITNESS HAN ;0N) There are five different

8 areas that are treated in the safety eval"ation report,

9 and without some time to review it 2nd become more
10 acquainted with it, I will not be able to answer you at

11 this time.

12 0 Would you know whether these were considered

13 important?

14 A (EITNESS HANNON) Yes, they were considered

15 important because it required a number of exchanges of

16 information between the staffs to determine that ther
17 were acceptable.

18 JUDGE PARIS: Is control room design one of

19 the areas discussed there in the areas compared there?

~

20 WITNESS HANNON: No.

21 JUDGE PARIS: Okay.

:: BY MR. BLUNs (Resuming)

23 0 Are you able to say what the areas were?

24 A (WITNESS HANNON) Yes. Functional routing of

25 cables, automatic transfer of DC loads between redundant

O
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1 power sources, a single backup AC power source for each

2 of four instrument buses, concurrence on-voltage and

- 3 safety in.49ction or unit trip signals needed to connect

' 4 on-site power to Class 1E loads, and each of two |
I

5 sequencing logics providing actuation signals to i

6 redundant Class 1E loa.s.

7 0 And these were all areas where Unit 2 was |

8 judged to be inferior to Urit 3, is that correct?

9 MR. BRANDENBURG: I will have to object to |

10 that questien, Mr. Chairman. First of all, I don't

11 understand what the meaning of the word " inferior" is,

12 but I don't think it reflects anything that is implicit

13 in this Director's order.

( 14 JUDGE GLEASONa Do you van c t( res+ ate your

15 question and either eliminate or define the word

16 "in f erio r" ?

17 BY MR. BLUM: (Rasuming)
I

18 0 Such as to require that Consolidated Edison

13 shall require a. justification for the design differences
|

20 or shall recommend design changes.

21 MS. MOORE: Mr. Chait tan , I belie ve Mr. Hannon

22 testified that in order to give a detailed discussion of

23 the safe:y evaluation he would need time to review the

24 report. If Mr. Blum or the Board wishes th t, theng

25 perhaps we could have a short recess, but I think it's a

O
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{) little bit unf air to ask him when he's already said he1

2 didn't know in detail.
,

'

em 3 MR. BLUM ?erhaps we could do this with theV
4 S ta f f . We would like to serve copies of this report on

5 the parties and then we will just skip all of the

6 questians.

7 WITNESS HANNON I can answer that question.

8 There was one item that I cited --

9 MR. BLUM4 Could Ms. Moore have a chance to
to respond?

11 MS. 500RE4 This is a publicly available

12 document. If the Board wishes, we can make it available

( 13 to the parties.

( 14 JUDGE GLEASOMs Let's have the witness respond

15 to the q uestion.

! 16 WITNESS HANNON: There was one issue in the

17 saf ety evaluation repor'. where the Unit 3 design was not
i

12 comparable to the Unit 2 design. It was the item

19 involving the single backup AC power source for each of
1

| 20 four instrument buses.

21 BY MR. BLUMs (Resuming)

22 0 So that is an area where you are saying Unit 2

23 is better than Unit 37

| 24 MR. BRANDENBURG4 I'll have to object again,

25 Mr. Chairman. I don 't know what "better" means.
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r- 1 JUDGE GL'AFON: Could you explain to Mr.V)
2 Brandenburg what "b(tter" means?

:

3 MH. BLUMa Well, could the witness please-

4 explair what is meant by "not comparable"?

5 WITNESS HANNON: This area was being reviewed

6 because of the Staff's concern with the single backup AC

7 power source, and that was the condition that existed at

8 Unit 3, not at Unit 2.

9 BY HR. BLUMa (Resuming)

10 Q Has that condition been resolved at Ur.it 3?
11 ; (WITNESS HANNON) Yes, it has.

12 0 Could you identify the document that you have

13 been reading from?

() 14 A (WITNESS HANNON) Yes. It is an c'Tclosure to

15 a letter that was dated December 1, 1982. The enclosure

16 was an updated synluation of differences between Indian

17 Point Units 2 and 3. It was addressed to Mr. John D.
18 0'Toole at Con Ed from Steve A. Yarga, Chief / Operating

19 Rocctors Branch 1, Division of Licensins.

I 20 JUDGE SHON: Excuse me a moment, Mr. Hannon.

21 Of the several things that you have mentioned, you said
.

22 that there was one, that was the single backup power

23 supply item, wherein Unit 3 was not comparable to Unit,

g 24 2. Can I assume from that that in all of the others

| 25 Unit 2 was not comparable to Unit 3 in the same sense?

i
'

O
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1 WITNESS HANNON: Yes, that is correct.{}
2 JUDGE SHON: Thank you.

3 BY MR. BLUM: .(Resuming)
'

4 Q All right, let's go on to D.3. The Licensee

5 shall establish a temporary on-site interdisciplinary

6 review group consisting ?f, as a minimum,

7 representatives from the NSS vendor, the

8 architect-engineer and the plant maintenance and

9 operations staff. This group --

10 JUDGE GLEASON: All right, Mr. Blum. You

11 don't have to read the rest of your question. Go ahead

12 and ask your question.

13 BY MR. BLUMa (Resuming)

() 14 0 Well, first of all, has such a group been

15 established?

16 A (WITNESS HANNON) Yes.

17 0 And this also directs that this group shall

18 review and concur in all existing plant emergency

19 procedures. Has that been done?

20 A (WITNESS HANNON) I don 't know.

( 21 Q You are saying there is no entry in the back

22 of the document that it has been done?

23 A (WITNESS HANNON) Unfortunately, the only

( 24 documentation that I have indicates that the group was

25 established and that the charter was reviewed by the
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1 residen t inspectors. I don 't have any f urther -)
2 information.

3 0 Would the absence of such infor-ation tend to
4 suggest that this has not been done?

5 A (WITNESS H ANNON) No. I conclude that with

6 the charter being established and the resident inspector

7 having approved it that the group would carry out its

8 intended functions.

9 Q Was the group supposed to report the f act that

10 it was carrying them out to the NRC, or was anyone

11 supposed to report this aspect of the group 's activity

12 to the NBC?

13 A (WITNESS HANNON) It is not required by the

14 Order.

15 Q how d0 you interpret the phrase "this group

16 shall also review and concur in changes to emergency

17 procedures"? The Order does require that the group does

18 thet, doesn't it?

19 A (WITNESS HANNON) Yes.

20 0 But the Order does act suggest that the NRC

21 should monitor to see whether this has in fact been

22 done?

23 A (WITNESS HANNON) I'm not aware of any

( 24 follow-up that has been done by the resident inspectors

25 on this particular item.

O
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1 Q So the answer would be that we simply do not

2 know whether the aroup has been doing this with regard "

3 to emergency procedures? Well, I will withdraw the

4 question. That was our prior testimony.

5 Do we know whether emergency changes have been

6 improved -- I am sorry, have been approved in accordance

7 with licensee requirements and subsequentiv aubmitted

8 for approval by the review group? Do we krow whether

9 that has occurred?

10 A (WITNESS HANNON) Only to the extent that the

11 cha rter had that as a requirement.

12 0 So we do not know whether that has occurred.

13 Is that correct? The fact that the charter listed it as

14 something tha t should be done in the f utare does not

15 mean we know that it in fact was done?
i

16 JUDGE GLEASON I gather, Mr. Blum, he is

'-
17 saying ha does not know either way.

18 UITNESS BOWSOME: Neither John nor I know.

19 BY MR. BLUM: (Resuming)

20 0 Okay. Thank you.

21 On to E.1. The following measures shall be

!
22 completed within 120 aays of the date of the Order. The

23 Licensee shall again examine key plant system

24 vulnerability areas and possible operator-dependent

25 areas with the intent of maximizing the reliability of

O
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1 the subject areas. Specifically, the licensees shall,{}
2 and then we have nine requirements, A through I.

3 A. Verify that the sump for ESF recirculation,f-)
V

4 is free of debris and determine if flow test

E verification was initially performed. If not, perform

6 cr explore menas to verify. Review existing procedures

7 and training on recirculation alignment and RWST refill.

8 Do you know whether in fact all of that was

9 done?

10 A (WITNESS HANNON) Yes, it was all done.

11 0 Now this item in essence calls for

12 confirmat:an that the ESF recirculation system is

13 operable, does it not?

( 14 A (WITNESS ROWSOME) I would say not. Fuli

15 operability veri fication would entail more than is

16 required nere.

17 0 So this you would characterize as partial

18 ope ra bility verification?

19 A (WITNESS ROWSOME) That is right.

20 0 Now it is true that operability is judged to

21 be in existence at the time of licensing, is it not?

22 A (UITNESS ROWSOME) That is right.

23 0 So this really represents a check into the

| 24 degree of compliance with existing regulations, is that

25 correct?

O
l
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1 A (WITNESS ROWSOME) A little more than that.

2 It enhances the reliability of the safety function and

3 enhances the reliability of the operators whosej

\" 4 procedures and training is being reviewed or may enhance

5 the reliablity of the opera tors whose training is being

6 reviewed here.

7 Q Would you agree that if there is any serious

8 question about the operability of the ESF recirculation

9 rystem that the plant should be shut down immediately

10 until it can be tested?

11 A (WITNESS ROWSOME: inat might follow from the

12 regulations.

13 0 Would you agree that it is advisable, based on
,

[>tI
'

(_ , 14 your pr fessional judgment?

15 A (WITNESS ROWSOME) Based on my understanding

16 of the risk profile of the plant, it would not be of

17 particularly great importance to shut down.

18 0 Okay. Looking at E.1(b), revier

19 administrative check and verification procedures for

20 assuring that the two single f ailure points (manual)

21 valves in the AFWS supply line are in the correct

22 position.

23 Do you know whether in f act that has been done?

g 24 A (WITNESS HANNON) Yes, it has.,

25 0 And this item in effect discloses that there
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1

} are two places in the auxiliary feed water system were a

2 single failure could disable the system, does it not?

3 A (WITNESS ROUSOME) The misalignment of those-

4 valves, a human error, could disable those systems.

5 Q So the answer is yes?

6 A (WITNESS ROWSOME) So the atsver is what I

7 said.

8 0 Was your answer directly responsive to the

9 question?

10 A (WITNESS R0WSOME) If you want yet another

11 answer, try the question again, please.

12 C This item discloses that there are two places

13 in the auxiliary f eedvater system where a single failure

( 14 could disable the system. That is correc+, is it not?

15 A (WITNESS ROWSOME) A single failure in the

is sense that is meant in licensing, no. A single failure

17 in the sense that it is meant in reliability

18 engineering, yes.
|

| 10 0 And this item does not require the licensees

20 to correct this design deficiency, does it?

21 A (WITNESS ROWSOME) It does not require them to

22 alter the design.

| 23 0 Instead, it gives them 120 days to check that

g 24 the valves are in the correct position. Is that

25 correct?

|

|
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(~N 1 A (WITNESS ROWSOME) To check the procedures byb)
2 which the verification is done from time to time. It is

3 not one single verification of the alignment of thefg

'
4 valves. It is s review of t'ca procedures by which the

5 valve alignment is periodically verified.

6 0 However, the vulnerability to a single failure

7 vill still exist.

8 A (WITNT3S BOWSOME) To a single human error,

9 yes.
,

10 0 Okay. Going on to the next one, which is now-

11 E.1(c), just for people to know, we are roughly 80

12 percent of the way through. E.1(c). The licensee is

13 requirad to impose an administrative order requiring

( 14 expeditious shutdown whenever an independent train of

15 auxiliary f eedvater system and any ons of the following

16 are inoperable -- all backup sources of off-site power,

17 diesel generator supplying power to the other

18 independent train, or either cf the other trains of the

19 auxiliary feedwater system.

20 Do you know whether this has in fact been

21 done?

22 A (WITNESS HANNON) Yes, it has been.

23 Q Now it is true, is it not, tha t this is a

g 24 standard requirement for any safoty system snd should

l 25 have been in the technical specifications, if it is not

O
|
'
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.

r3 1 in fact 17 the technical specifica tions?
V

2 A (WITNE3S ROWSOME) There is some question of

3 interpretation whether that is implicit in the standardg

4 technical specifications or not. To close that

5 ambigrity, we included explicit coverage in this Order.

6 0 But it is a standard requirement of any safety

7 system?

8 A (WITNESS BCUSOME) It is a standard

0 requirement of any safety system that when the design

to basis complement of trains are unavailtble the plant

11 must shut -Jown expeditiously. The ext int to which that

12 extends to the network of interdeperJent auxiliary

N3 systems is a question of interpretation.

( 14 0 Nov. With ragard to both the latter pa-t of

15 poi nt (c), all backup sources of off-site power, diesel

16 generators supplying power to the other independent

17 train, or either of the other trains of the auxiliary

18 f eedwater system, those being inoperable, those ;1L.- the

19 things listed in point (d), which include grid

20 nispa tcher actions, reactor operator actions, diesel

21 generator repairs, what rIl of these things a e is

22 simply an enumeration of various ways in which the other '

23 AFW train can be disabled, are they not?

| 24 A (WITNESS ROWSOME) I don't understand how you

25 are mixing part (c) and part (d). I don't see the

ALDERSoN REPORTING COMPANY,INC,
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.

) 'elevance of the dispatche- actions and the like to1
.

2 other ways of disabling other auxiliary feedwater

3 trains.f-)
.

| 4 0 ,Well, let me ask you, more generally --

5 A (WITNESS ROWSOME) Ma ybe less generally.

6 0 These don't represent -- well, le t 's f ocus

7 specifically e7 (d), then. E.1(d). Develop station

8 blackout procedures addressing grid dispatcher actions,

9 reactor operator actions, and diesel generator repairs.

10 Do you know whether or not this has in fact been done?

11 A (WITNESS HANNON) Yes, it has been done.

{ 12 0 And are you able to calculate a specific

13 amount of risk reduction attributable to this?

( 14 A (WITNESS E0WSONS) No, I cannot.

15 0 Do you know whr ?.her these things ,are scuehow

16 unique to Indian Point or somehow required of all plants

17 generally?

18 A (WITNESS E3WSOME) They are not required of

19 other plants, generally, but whether they have occurred

20 is another matter. But the requirements generally

21 extend to procedures for the reactor operators and it

22 has not been common practice for the Agency to require

23 tha t these procedures be integrated with those on the

| 24 p^rt of the grid dispatcher.

25 0 Do you know whether plants genera.ly have

O
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1 these?,

2 A (WITNESS ROWSOME) I don't know.

3 0 With regard to E.1(e), assure tha t DC power

4 lighting is available at the steam turbine-driven

5 auxiliary feedwater pump, do you know whether that has

6 in fact been done?

7 A (WITNESS HANNON) Yes, it has been completed.

8 Q But c7u are not able to calculate in a

9 specific amount of risk reduction attributable to this?

10 A (WITNESS ROWSOME) It night be posOible to get

11 a rot: Jh estimate of it. I have not done so.

12 Q Do you htye any idea of what it would be?

13 A (WITNESS h0WSOME) Well, past studies I have

( 14 done have suggestad that repair after an initial failure

15 te start can frequently be successful in components like

16 steam turbine-driven auxiliary feedvater pumps. An d, in

17 addition, that system is likely to be called upon under

18 station blackout conditions where AC power lighting

19 would not be available.

| 20 Therefore, the availability of the steam
|

21 turbine-driven auxiliary feedwater purp to perform its

22 safety function might in f act be significantly higher if

23 the conditions are conducive to prompt repair than they

g 24 would be if the conditions were not conducive to proapt

25 repair. And obviously, having lighting there that works

O
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1 would help to be conducive to repair. Beyond tha t, I

i would have to go of f and do scJe studies to arrive at a

3 numerical estimate.

4 0 Thani you. (f). Verify that the gas turbine

5 sta tion has black-start capability. Do you know whether

6 this has in f act been done?

7 A (WITNESS HANNON) Yes, it has been.

8 Q Am I correct that what this amounts to is the

9 Staff making sure that gas turbines will function when
_

to needed?

11

12

13

O
C) 14

15

1s

17

18

19

20

21

22

23

24

25

O 1

|
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{)
1 A '. WITNESS HOWSOME) The black-start capability

,

2 is valuable for risk reduction and verification of it is
3 not.

,

4 JUDGE P ARIS: Would you repeat the answer to

5 that? I 'm sorry. I couldn 't hear you.

6 WITNESS BOWSOME: The ability of the gas

7 turbines to start without auxiliary AC power, which is

8 wha t is meant by black-start capab311ty, is important to

9 the contribution gas tuidines can make to reducing the

10 likelihood of station blackout. That is a condition in

11 which no bulk AC power is available.
,

12 Merely verifying it is just that -- just

13 verifying it. That does not make the plants any safer

14 just to verify that, but that attribute -- the

15 black-start capabilita is important to.the safety-- -

16 profile of the plant.

17 BY MR. BLUMa (Resusing)

18 0 Going on to (g), review ca usec for procedures

19 of operator training required to diminish the overall
,

!

20 number of reactor and main feedwater trips. Do you know

21 whether -- well, let me read (h ) along with tha t , which

22 is develop review pcocedures to restore main feedwater

| 23 promptly after a trip and to mitigate the consequences

( 24 of an ATWS event, e.g., emergency boration and CBCS

25 control.

O
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1 Do rou know whether these two have in fact

2 been done?

3 A (WITNESS HANNON) Yes, they have been done.

4 0 And they simply call for reviews of apparent

5 feedvater pr-blems. They do not correct the problems in

6 tha t sense? They do not themselves reduce risk ?

7 A (WITNESS ROWSOME) That, I believe, is a

8 correct statement.

9 0 Going on to E.1.1 -- I'm sorry. This is

10 E.1(1), review administrative controls on the manual

11 valves whose misalignment could fail all emergency, core
12 cooling systems. First of all, has this been done?

13 A (WITNESS HANNON) Yes.

14 0 Now, am I correct that wha t this reveals is

15 that 7 misalignment of manual valves could fr.11 all

16 emergency core cooling systems?

+7 A (kITNESS ROWSOME) I believe not. I believe

18 there may have been a valve, one or more valvea, whose

19 misalignment could fail one of the several ECCS systems,

20 like low pressure safety injection, but not also fail

| 21 high pressure safety injection.
|

I 22 0 I'm sorry. What would be the meaning of the
{
l 23 phrase " manual valves whose misalignment could fail all

24 ECCS"?

25 A (WITNESS ROWSONE) Well, ECCS, emergency core
.

O
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{) 1 cooling system, it is not clear whether that is all

2 divisions of one ECCS system or all systems, You can

/ 3 draw your inference f.om all divisions of one ECCS

4 system. One cannot draw that inference for all systems

5 taken together.

6 Q So your testimony is in fact you don't know

7 whether this means the misalignment could fail?

8 A (WITNESS ROWSOME) There is no manual. valve
9 whose failure can dissble all of ths ECCS system. There

10 are, I believe, valves whose misalignment could disable

11 all of the redundant divisions of one of the ECCS
,

12 systems.

13 0 Would that result in no emergency core

( 14 cooling?

15 A (WITNESS TOWSOME) There may be some areas in

16 which that is true. I don 't know offhand.

17 Q Going on to E.2, a review of control room

18 emergency procedures shs11 be conducted for the purpose

19 of improving these procedures from a human f actors

20 engineering standpoint. Improvements which can be

21 obt ained by modifying procedures shall be implemented

22 within 120 days. Controlling displays shall also be

23 reviewed for the purpose of identi*ying improvements

| 24 which will increase operators' ability to assess p7snt

25 conditions. A refort will be submitted to describe the

O
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[}
improvements recommended and a schedule for their1

2 implementation.

3 Do you know whether all of this has beeng

J
4 don e?

,

5 A (WITNESS H ANNON ) Yes, it has been completed

6 and control room modifications were included in the
7 Staff 's review of that particular item.

8 0 Do you know, has any specific amount of risk

9 red uction been calcu]1ted for these improvements?
,

~

10 A (WITNESS ROWSOME) No.

11 0 Is it true that it has been believed for a
,

12 nutber of years that the Indian Point control rooms are

13 particularly badly designed from the standpoint of human,

l O
(/ 14 engineering?-

'

15 MR. BRANDENBURGs I'll object to that

16 question, Mr. Chairman.

17 JUDGE GLE ASON: Objection granted.

18 BY MR. BLUMa (Besuming)

19 Q Do you have an opinion about the quality of

20 the Indian Pcint control rooms from the human

21 engineering standpoint?

22 A (WITNESS ROWSONE) No, I don't.

23 Q Thank you. F.1. Within six months of the

| 24 date of the Order -- this is August 11 -- the licensees

I 25 shall conduct a review of past licensee event reports a t

s

O
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1 Indian Point Units 2 and 3. These LIRs shall be)
2 reviewed to identify design inadequacies (common mode

3 failures, systems interactions, et cetera, procedural, .-

' 4 and training inadequacies, and man-machine human factor
'

5 inadequacies). Recommendations shall be submitted for
6 correction of the base cause of the subject LERs,

7 immediate corrections of deficiencies will be made when
8 possible with the required notifications to se made to

9 the NRC.

10 Do you know, first of all, whether the LERs

11 have been reviewed with regard to design inadequacies,
,

12 including common mode failures, systems interactions,

13 and so forth?

( 14 A (WITNESS HANNON) Both plants su' mitted their.

15 LER study on August 11, 1980. We were not satisfied

16 tha t they did treat certain items in sufficient detail
.

17 and sent them a letter on February 3, 1981, asking that

18 they devote additional attention to LERs dea?.ing with

19 set point drif ts, hydraulic snubber failures, and

20 electrical equipment malfunctions, and the licensees

21 responded on May 4, 1981, for Indian Point Unit 3 and
,

22 May 6, 1981, for Indian Point Unit 2.

23 The subsequent responses were reviewed and

g 24 found to be acceptable.

25 0 Are the various documents with the licensee

O
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(]} 1 submittal and the NBC response, are th o se publicly

2 available? I

.
3 A (WITNESS HANNON) All of the documents I have

4 just referred to should be in the local PDB.
+

5 0 Could you identify them, please?

6 A (WITNES5 HANNON) Yes. Con Ed and PASNY

7 submittals, both dated August 11, 1980. Our response to

8 the licensees, including a safety evaluation report,

9 response being dated February 3, 1981. The licensees'

10 subsequent submittals for Unit 3, dated May 4, 1981, and

11 for Unit 2, dated Nay 6, 1981.
,

12 0 Do you know which immediate corrections or

13 which corrections of deficiencies have in fact been made
14 as a result of this?

15 A (WITNESS HANNON) No, I do not.

18 0 Does either of you know?

17 A (WITNESS RCWSOME) I do not.

18 V And I take it you don't have any estimate of

19 the amount of risk reduction attributable to any

20 corrections?

21 A (WITNESS BOWSOME) That is correct.

22 0 F . 2, meteorological acceptance criteria for

23 emergency preparedness contained in Annex 1 to this

| 24 Appendix. Do you know whether this has been done?
i
| 25 A (WITNESS HANNON) Yes, it has been.

(:)
'

!
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() 1 0 And what this is, in effect, is a way of

2 establishing a method for determining the dispersion of

/ 3 radioactive material af ter an accident and a way of

4 relaying that information to the appropriate groups. Is

5 that, in essence, what this consicte of?

6 A (WITNESS HANNON) Yes.

7 0 And is there any calculation of risk reduction

8 attributable to this?

9 A (WITNESS HOWSOME) None has been done.

10 Q F.3. Conduct a study to determine a document

11 method by which a plant's compliance with current safety
,

12 rules and regulations, in particular those contained in

13 10 CFR Parts 20 and 50. Would such a study be -- well,

( 14 fir st of all, has that been done?
,

15 A (WITNESS HANN0h) Yes, it has.

1e 0 And could you identif y the studies that were

17 done?

18 A (WITNESS HANNON) The licensees both responded

19 to this item in submittals dated August 11, 1980. S ta f f

20 reviews were issued in letters dated January 19, 1982.

21 The audit that was performed by the Staff determined
'

22 that the licensees' submittal indicated that the design

23 and operation met applicable regulations.

| 24 JUDGE SHONs Excuse me, Mr. Blum. It seems as

25 if that one little subsection, F.2 - pardon me, F.3 in

O
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{) there -- covers rather a gigantic amount of material.I

2 The nethod by which you comply with Parts 2 and 50 is

3 virtually everything in the design and operation of the,

a plant that hes to do with safety in any way , wouldn 't it

5 be?

6 I mean, it's got to clover everything,

7 including all the appendices to Part 50, for example.

8 Was this a very large order?

9 WITNESS HANNON: Yes. I recall the licensees'

10 submittal being quite lengthy.

11 JUDGE SHON: Go ahead, Mr. Blum. It just
.

12 sounced like it covered a multitude of sins.

13 MR. BLUM Would it be possible f or t he Staff

( 14 to make that material available for the hearings?

15 MS. MOOREs It is a publicly-available

16 document.

17 MR. BLUMs We have had difficulties

18 identifying what is in the public document room. I will

19 simply make the requests If the Etaff feels they can do

20 it, fine. Otherwise, we won't litigate it.

[ 21 MS. MOOREa Is this a request that all the
!

l 22 documents be served on the parties and Board, or is it

23 Mr. Blum vishes tne documents? I don't quit" understand

24 the request.

25 JUDGE GLEASON: I believe Mr. Blum would like

| (
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1 the documents.

2 HR. BLUM: Yes. Perhaps one for me and one
)
1

3 for the Boa,rd. jO 4 JUDGE GLEASON: You can consider it, Miss

F Moo re .

6 MS. 500RE: I will consider it.

7 BY MR. BLUMa (Resuming)

8 0 All right. We are almost there. F.4.

9 Evaluate the reliability of failure modes of selected

to cystems components as follows, and there are three

11 categories -- failure mode e.?fects anslysis, impicaent
.

12 failure motes analysis fer minor iepartures from

, 13 operating maintenance and emergency proceduresc and (c)

( 14 explore other ways to improve the reliability of those

15 components with a particularly high failure rate as

16 delineated in NUREG-CR-1205.

17 Do you know whether this has in fact been

18 done?

19 A (WITNESS HANNON) Yes, it has.

20 0 And have you calculated any amount of risk

21 reduction attributed to this?

22 A (WITNESS ROWSOME) I have not.

23 0 When you say "I have noc", that would refer to

g 24 the Staff generally?

l 25 A (WITNESS ROWSOME) We have not'.

O
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1 Q And it's true, isn't it, that this study

2 should actually have been done before the plant was

3 licensed, shouldn'' it?fs

4 A (WITNESS ROWSOME) Not necessarily.

5 0 In ether words, these would not be considered

6 a requirement of licensing the reliability and--

7 f ailure modes of selected modes be investigated ?
8 A (WITNESS ROWSOME) As worded here, they are

9 not now requirements in the regulations.

10 0 Do the regulations have in them requirements

11 that are substantially similar to what is in here?

12 A (WITNESS ROWSOME) I don't believe the

13 regulations require qt '.ce so open-ended a survey of

| 14 possible failure modes und effects as this suggests.

15 Q So the regulations do require some examination

16 of these areas, but perhaps not in the exact manner that

17 is listed here?

18 A (WITNESS ROWSOME) They require compliance
!

19 with a number of deterministic regulations designed to

20 assure the reliability of safety functions, but do not

21 require the application of the technique of failure mode

22 ef f ects anslysis as it has evolved in reliability

23 engineering.

| 24 Q So is it your testimony that there are some

25 significant failure modes that would be examined by this

}
|
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1 technique that are not examined in the original

2 licensing process?

3 A (WITNESS BOWS 3ME) It is plausible that there
rO\

4 might be some.

5 0 So the answer would be that you don't know

6 either way?

7 A (WITNESS ROWSOME) That's correct.

8 MS. MOOREs Mr. Chairman, I think he answered ,

9 the question.

10 JUDGE GLEASON: I do too. I grant your

11 obj er tion.

12 BY MR. BLUMs (Resuming)

:3 0 All right. The last one here is F.5,

14 obtaining full compliance with the NRC letters

15 concerning auxiliary feedwater system reliability and

; 1e improvements. Do you know whether this has in fact been
I

17 done?

18 A (WITNESS HANNON) Yes, it has.

19 0 can y u tell us what it consists of ?

20 A (WITNESS HANNON) First of all, for Unit 2,

21 the documentation on this item resides in a license

22 mendm9nt number 79 to license number DPR-26 for Indian

23 Point Unit 2. I:. was issued on August 30, 1982. And

24 for Unit 3, in an inspection report, 5286 80-13, dated

25 March 13, 1981.

|

O
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{) 1 In both of those documents there is a long

2 list of correspondence between the Staff and the

3 licensees that was reviewed by the inspectors and the
J

4 Staff in comino to the conclusion that the reliability

5 improvement for the auxiliary feedwater system had been

6 complied with. There were a number of recommendations,

7 both short and long-term, and I am not prepared at the

8 present time to summarize all of this material. ,

9 0 One of the major issues here is the existence

10 or non-existence of a third pump. Is tisat correct?

11 A (WITNESS ROWSOME) It would surprise me if the

12 answer is yes. I think we have known for some time that

13 Indian Point came with three pumps.j

( 14 0 Okay. This concludes the review of the

15 various provisions of Appendix A containing the

16 specifics of the Director's Order. I just have a couple

17 of general questions to ask. I guess these are mainly

18 addressed to Mr. Rowsome.

19 In the testimony in answer 11 this is your--

20 prefiled testimony the middle of the page, right--

21 under 1, you stated that some of the measures contained

22 in the Orders, particularly those dealing with staf"ing

23 and staff training, cannot be evaluated by risk

'| 24 assessment techniques -- by existing risk assessment

| 25 techniques.

O
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{} Could you elaborate on that statemer.s and1

2 explain what you mean by it and why you feel it is

3 true?

4 A (WITNESS ROWSOME) I think I already did. I

5 don 't think I can add much to my comments earlier about

6 the limitations of modeling human performance.

7 0 What, then, about the -tatement: The state of

8 the art in PRA is inadequate to relate the likelihood of

9 operator error under accident conditions to the details

10 of staffing or staff training?

11 A (WITNESS ROWSOME) There are models in use

i 12 tha t relate the estimates of human failure probability

13 to staffing, the number of people there, and to general

| ( 14 classifications of their training and responsibility.
1

l 15 The models are not, I believe, capable of resolving

16 differences in training as well as differences in

17 manning.

18 0 All right. And on page five of the testimony,

19 the second line down, you refer to the likelihood that '

20 operators might fail to diagnose a severe reactor

21 accident promptly and correctly, but say we cannot

22 devise a reliab39 quantitative measure for the change in

23 ri: t.

| 24 Is this because you cannot devise reliable

25 quantitative measures of the risk itself of severe

O
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A 1 reactor accidents being diagnosed promptly andU
2 correctly?

3 A (WITNESS ROWSOME) That is correct.

4 MR. BLUMa I have no f urther questions of the

5 witnesses.

6 JUDGE GLEASONa All right. Is tlierc any

7 redirect?

8 MS. MOOREa Mr. Chairman, I think I have a few

9 questions on redirect, but could we take a break at this

10 point since we have been going quite a while?

11 JUDGE GLEASONs Certainly. We will now break

12 for ten minutes, please.

13 (A brief recess was taken.)

14

15

16

17

18

19

20

21

22

23

; 24

25

O

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTG,4, D.C. 20024 (202) 554-2345

- - - _ _ _ - _ _ _ - - _ _ _ _



6664
1

[}
1 MS. MOOREa Your Honor, I have just a few

2 questions on redirect.

3 JUDGE GLEASON4 All right.
*

4 REDIRECT EXAMINATION

5 8Y MS. MOORE 4

6 0 I refer the panel to Item A-6 on the

7 Director's Order. Does that ites require the review by

8 licensees of any specific permanent plant modifications?

9 A (WITNESS ROWSOV.E) It does not.

10 A (WITNESS HANNON) No.

11 Q I next turn your attention to Item D-3. Does

12 this item require that the review group established by

13 Cle item report to the NRC?

( 14 A (WITNESS HANNON) No, it does not.

15 0 Mr. Rowsome, would you please summarize

16 briefly --

17 JUDGE GLEASONa Excuse me just moment, Ms.

18 Moore. Ms. Moore, Item B-3 --

19 MS. MOORE: D.

20 JUDGE GLEASON: Oh, D. I'm sorry. All

21 right. Go ahead.

22 BY MS. MOORE: (Resuming)

23 0 Mr. Rowsome, would you please summarize

{ 24 briefly for us the basis for your risk reduction

25 conclusions as set forth in your testimony regarding t5e

|

,
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1 Director's Order?{)
2 A (WITNESS ROWSOME) Well, I segregated the

3 conclusions into conclusions on the elements of the

~#
4 Director's Order that deal with conduct of operations,

5 sta f fing , staff training, pool of technical axperts

6 available and the like, and for that I iden tified that

7 the changes were in the interest of improved plant

8 safety, but we could not measure the difference in risk

9 associated. That improvement is, bovever, applicable, I

10 think, to most, if not all, of the accident sequences to

11 which the plants may be subject.

12 The other subset I idantified were the changes

13 in surveillance, maintenance and technical

( 14 specifications involving the reliability of particular

15 systems in the plant. These have lowered the projected

16 frequency of some accident sequences. The estimate of a

17 factor of three I drew from NUREG-0715 and conducted a

18 brief review to identify that that assevsment was still

19 applicable today in light of what we know today about

20 the risk profile of the plant.

21 However, there are a number of other accident

22 sequences which we now believe to be more important to

23 risk for which these changes in hardware reliability, if

( 24 you will, have little or no influence. So the factor of

25 three is, at most, an upper bound on accident sequences.

O

ALDERSON REPORTING COMPANY,INC,

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

____- - __ ______. __. _ _ __



6656 |

1 0 Mr. Rowsome and Mr. Hannon, has anything that}
2 has arisen on cross examination today thus far caused

3 you to change the conclusions reached in your testimony?--

4 A (WITNESS ROWSOME) Not at all.

5 A (WITNESS HANNON) No, it has not.

6 MS. 500 ret Thank you. I hsve no further

7 que stions, Your Honor.

8 JUDGE GLEASON: Licensees have any cross <
,

9 e ra mina tion ?

10 MR. BRANDENBURGs Yes.

11 CROSS EXAMINATION

12 BY MR. BRANDENBURGs

13 0 Gentlemen, my name is Brent Brandenburg. I

( 14 would like to direct your attention to page five of your

15 testimony. Ms. Moore was iust, I believe, referring

16 your attention to in the middle of that page the

17 reference to NUREG-0715 and its conclusion of a risk

18 reduction f actor due to the Director's Order, mea su res

19 of an order of three.

20 On page five of your testimony you go on to

21 say that this estimate is consistent with our update

22 analyses, et cetera, and I would like you to describe

23 for me exactly what these update analyses that you refer

24 to here consist of.(
25 A (WITNESS ROWSOME) That is our submittal on

)'
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'

1 Commission Question 1.[}
'

2 Q Well, I guess I'll be getting that in the mail

3 in a. day or two, but I admit to sons impatience withO |4 it. Can-you describe for us in a little more detail
:
1

5 exactly what that update analyses consists of, in your

6 own words?

7 MS. MOORE: Mr. Chairman, I'm going to object

O to that at this point. The analysis is rather complex,.

9 as any risk analysis might be, and it might be unfair to

10 Mr. Rowsome at this point to have to characterize it in

11 a few succinct sentences.

12 MR. BRANDENBURG4 I withdraw the question.

13 JUDGE GLEASON: Thank you.

( 14 HR. BRANDENBURG4 I don't have any further

15 questions.

16 JUDGE GLEASONs Mr. Levin?

17 MR. LEVIN: The Power Authority has no

18 questions. Your Honor.

19 JUDGE GLEASON: All right. The witnesses --

20 MR. BLUMa One redirect question.

21 JUDGE GLEASON: You have redirect?

22 MR. BLUMs No, recross.
I

23 JUDGE GLEASON4 All richt. Make it briaf,

(Oj) 24 please.

I 25 MR. LEVINa I assume, Your Honor, this has

,
O
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1 something to do with something raised on redirect.
)

2 MR. BLUMa Yes.

3 RECROSS EIAMINATION
O,

4 BY MR. BLUM:

5 0 Mr. Rowsome, you stated on redirect

6 examination that the f actor of three was at most aa

7 upper bound. What would it be as opposed to being at

8 most an upper bound? What is it, at least?
,

9 A (WITNESS ROWSOME) I don't have an at least.

10 MR. BLUMa Thank you.

11 JUDGE GLEASON: All right. Just a minute,

12 please.

13 JUDGE SHON: Either of you gentlemen, we have

() 14 discussed this with other witnesses before, and just in

15 order to keep things as comparable from one set of

16 testimony to another as we can, when you talk of

17 reduction of risk by a f actor of three, it implies that

18 the risk is a scale of quantity of sorts -- that you

|
19 could have a third of it or have twice as much of it.

_

| .
'

20 On two occasions before this, others have

21 pointed out that rfsk, probability and consequences, is
i

1

22 in some sense inherently a vector or a two-dimensional

23 manifold. ; hen you say "a third as much", do you mean

24 you have simply reduced the product of probability andg

25 consequences by a factor of three, or have you moved a

O
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1 curve in some way that has moved it by a factor of three?{}
2 WITNESS ROWSOMEs The calculations to which I

3 was referring in NUREG-0715 were calculations of an

4 accident likelihood. It was a change in frequency only.

5 JUDGE SHON: I see. So it is only the change

6 in frequen;y around probability.

7 WITNESS ROWSOME: That's correct.

8 JUDGE SHON: Thank you.

9 JUDGE PARIS: I have a couple of questions

10 that refer to Mr. Hannon. Are there or is there a

11 resident inspector as each of the two plants, or is

12 there one resident inspector assigned to both plants?

13 WITNESS HANNON: At the preserst time, there

( 14 are resident inspectors at each facility.

15 JUDGE PARIS: Okay. Thank you.

16 The second question is addressed to Mr.

17 Rowsome. You have referred several times to your

18 knowledge of the risk profile of Indian Point Units 2

19 and 3. Now it may be that this is something that is

20 going to be developed in subsequent Staff testimony and,

|

21 if so, you can answer by telling me that. But we would

22 be interested in knowing what, to your knowledge, is the

23 highest dominant risk scenarios or are the dominant risk

( 24 scenarios betwee 2 and 3.

25 WITNESS ROWSOME: You are right. The risk

O
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1 profile vill be developed in Staff testimony on

2 Commission Questions 1 and 5. By understanding of the

3 dominant contributors to, let's be specific, the early
-

4 fatality risk are, first, seismically-indu ed

5 accidents. Second, among the other contributors I

6 wouldn't want to rank them as to second or third, would

7 be hurricanes, fires, interfacing syftem LOCA.

8 JUDGE PARIS: Okay. And does the Staff intend

9 to address those in more detail under Number 17

10 WITNESS ROWSOME We do indeed.

11 JUDGE PARISa Thank you.

12 JUDGE GLEASON: Mr. McGurren, before I dismiss

13 the witnesses the other day v' had some colloquy

14 regarding the admissibility of the Exhibit propounded by
'

15 UCS, Number 6, I believe, concerning a so-called rather

18 quick study done by the Westinghouse people and

17 licensees. And I thought I heard Mr. Hannon refer to

l 18 that.

19 Would he be able to comment on this, or should

20 I wait until Mr. Meyer comes on?

21 MR. MC GUEREN s I will let Janice Moore

22 add ress that.
I

23 MS. MOOREs Mr. Chairman, Dr. Meyer will be

24 able to address that subject.

25 JUDGE GLEASONs All right, fine. The

O
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{) I witnesses are excused. Thank you, gentlemen.

2 (The witnesses were excused.)
3 JUDGE GLEASON: Mould you call your next

4 witnessi

5 MR. BLUMa Your Honor, there are several

6 important procedural matters hanging, at least one of

7 which I think the licensees would benefit from having
,

8 cleared up early, and I notice the amount of time

9 available is not such that it is likely we would be able

10 to complete cross examination of this witness on what is

11 a fairly major topic.

12 I was wondering if we could dispense with

13 these varis us o ther ma tters and in that connection I
( 14 have ene announcement to make.

! 15 JUDGE GLEASON: Why don't you make your

16 announcement? Is it in connection with that, or is the

17 announcement outside of tha t? Why don 't you make your

18 announcement? What is your announcement? You've even

19 got me going.

20 MR. BLUMa Okay. The announcemen t is that
i

| 21 there will not be testimony from witnesses Frank Von
!
'

22 Hippel and Gordon Thompson. Dr. Von Hippel just

23 couldn't deal with the time demands that were going to

| 24 be imposed between depositions and various other things

25 and, therefore, conveys his regrets thot he is unable to

O
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'

1 ccae through with that. And I know the licensees had)
2 wan ted to know as soon as we could give them this

3 information.> -

!
4 There is -- the matter that is most urgent

5 that I was alluding to was the sotien for extension of

6 time for Hr. Weatherwar, who is waiting for me to get

7 back to him, and also we have to finalize a deposition

8 time for the licensees.

9 I also wan ted to ask the Board -- well, notify

10 the Board of a particular question we had with regard to

11 some testimony that could be placed under Question 1 or

12 Question 5 and to see if the Board had guidance as to

13 how that should be done.

( 14 JUDGE GLEASON: Let's take up the first

15 matter. Could we hear from the licensees with respect

16 to the UCS motion to delay the submittal of testimony of

17 Mr. Weatherwax until February 7?

18 MR. COLARULLI: Your Honor, on behalf of the

19 Power Authority, at least, we oppose this motion by Mr.

20' Blum. Mr. Blum repeatedly says that no prejudice is

21 causad by his repeated delays in this proceeding but, in

22 fact, Your Honor, we believe there would be prejudice

23 f rom this delay.

| 24 The Question 1 testimony will be heard on

25 February 8. Mr. Blum is suggesting that Mr. Weatherwax

O
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1 not file his Question 1 testimony until February 7, the[}
2 day before, and we believe that our witnesses in the

3 Power Authority are entitled to review that testimony of,f3

4 Mr. Weatherwax before the February 8 :ommencement of

5 testimony on Question 1.

8 Therefore, we believe that our witnesses would

7 be prejudiced by not having that testimon,y in hand on
8 the schedule that this Board set, which is January 31.

9 Your Honor, I could add several other points.

10 JUDGE GLEASON.* Please don't.

11 MB. C3LARULLIs Concerning statements made by

12 Mr. Blum in this document.

13 JUDGE GLEASONs Please don't. I anticipate
-s

(_-) 14 what you will say, so please don't.

15 MR. BRANDENBURGs Con Ed similarly opposes the

16 pending motion, Mr. Chairman. We believe that the

17 situation regarding the Weatherwax deposition is one of

18 the Union of Concerned Scientists making it is not a

19 legitimate ground for extending the date of filing

20 testimony on Question 1.

21 MR. BLUM4 Your Honor, if I may be heard, just

22 to put the matter of prejudice in perspective, what

23 parties have been doing -- and I thought this was a

( 24 correct interpretation -- is mailing out testimony on

25 the due date so that it then arrives by regular mail a
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1 number of days later.{)
2 For example, we have not yet received the |

3 Staff testimony on Question 1 and what we are proposing

4 with this extension is to-hand deliver it on Monday,

5 February 7, so we are really talking about a delay in

8 real terms of between Friday and Monday.
i

| 7 Secondly, there is no way that Mr. Weatherwax
,

8 would be coming on in the first week. He is filing

9 after all the ether parties have fdled and after the way

10 we have been going on schedules in the past is

11 rea so na bly certain to come only in the second week, so

12 there would be the eight days in which to review it. .

13 The final point with regard to the delay in

() 14 the deposition, I would simply add again that thei

|
15 original deposition ended with the licensees walking -

18 out, refusing to con tinue --

17 JUDGE GLEASON: I have already said I would

18 rather not hear tha t kind of thing , Mr. Blum, from

19 either side.

20

21

22

23

25

O
|
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1 5B. BLUM: The final point is that Mr.
[}

2 Weatherwax really does need the tima, and it is just

3 going to be a big task reviewing IPPSS, and he does have-)
'

4 other clients that im~.ose demands.

5 JUDGE GLEASON: All right. Just a moment.

6 (Whereupon, the Board conferred.)

7 JUDGE GLEASONs Let's go off the record a
,

8 min ute .

9 (Whereupon, a discussion was held off the

10 record.)

11 JUDGE GLEASON: Btek on the record.

12 It is important in the Board's view to nave as

13 auch testimony on Question 1 as we can obtain, and

( 14 therefore we are inclined to grant the UCS request for
1

15 the extension. The only thing that I could possibly

16 consider in addition to that, there is the possibility

17 if one needs mor a tiw a af ter seeing tha t te stim on y ,

18 then, you know, we will be amenable to some kind of a

19 suggestion to delay for whatever time is necessary to

20 review it. But I don't see where we have any

21 alternatives unless we just are going to perhaps put the

22 intervenor in a position of not bcing deprived of that

23 testimony.

{ 24 HR. BRANDENBURG If I u:derstand Your Honor's

25 last remarks correctly, that would envisage a slippage
|
r

O
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(]) 1 of our entire timetable of whatever time period that

2 might be.

3 JUDGE GLEASONs Well, I wouldn't countenance

4 tha t.

5 MR. BRANDENBURGs Nor would we, sir.

6 JUDGE GLEASONa What I am talking about is, we

7 would start with your testimony, but if you require some

8 additional time period to respond specifically to things

9 in the party intervenor's testimony which are new and

10 different, we will just hsve to somehow find time to

11 grant it.

12 MR. BRANDENBURG What I might suggest, Mr.j

13 Chairman, is since the entire premise of Mr. Blum's
O
\~# 14 motion seems to be that it would be inappropriate for us

15 to see his witnesses' testimony before we complete our

16 deposition, thst Your Honor simply direct that the

17 deposition be held at an early time than Friday, the

18 4 th , or Sa turday, the 5 th.,

I

19 Those dates were discussed by us with Mr. Blum

20 yesterday wholly independent of any mention by him to us

21 of a need to slip the date for filing. I don't think if

22 we merely look at the time period in which the

23 intervenors and UCS in particular should be required to

# 24 file their testimony, that we have any good cause for

25 delaying and not filing that relates at all to the

O
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,

Q 1 unfortunately circumstances about Fr. Weatherwax's

2 depo"ition.

3 I for one would be prepared to take the

4 deposition prior to January 31 to meet Mr. Blum's

5 principal consideration or concern that we not be privy

6 to Mr. Weatherwax's testimony before the deposition, and

7 have the Board hold to its filing deadline that is
,

8 applicable to all other parties of having tha t deadline

9 filed on January 31st.

10 That would give us the seven or eight days

11 contemplated by the Board's original order to go over

12 Mr. Blum's testimony and the. testimony of his witness

13 with our witnesses so that our witnesses could be
m

14 prepared to respond to that testimony when they appear

15 here on the 8th.

16 JUDGE GLEASON: Mr. Brandenburg, I think it is

17 very clear in the motion that has been filed by UCS that
'

18 his vitness will not be able to complete his testimony

19 until the time that he requests an extension to. So why

20 do you go over that fact?

21 MR. BRANDENBURG I didn't quite read it that,

22 way.

23 JUDGE GLEASONs Well, am I reading it

24 incorrectly?

25 MR. BLUM: That is completely correct, Judge

i s

i %

s '4~

.
-

t I
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(]) 1 Gleason.

2 JUDGE GLEASON: It is simply not tied t$p with

- 3 the deposition of the matter. Is there a possibility,

4 leaving that question aside, that they could conclude,

5 that they could have this deposition period at an

6 earlier date?

7 MR. BLUM Well, the date we now have was to

8 accommodate them. It was a date they specifically

9 requested. If they have now changed their mind about

| 10 what they would like, I would be willing to go over

11 other possible dates with them.

12 JUDGE GLEASON: Is there a possibility you

13 might accelerate your deposition date a little bit,

14 which woulf ther give you presumably more time for

15 pre pa ra tion ?

16 MR. BRANDENBURG If the deposition date is to

i
17 be arrived at wholly independent of the date of filing,i

18 I presume or feel that it should be left the way it is.

19 It just seems that there is some bootstrapping of the

20 deposition date and an attempt to link that up with the

21 date when the testimony is going to be filed.

22 My principal concern is that there would be an

23 adequate amount of time between the time we do receive

24 the testimony from this witness and the time that our

,
25 witnesses are required to go forth on that subject

1

()
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() 1 matter. I get back to the point that I don't see how --

2 that accoP9odating Mr. Blum 's request be linked with the

3
) deposition situation or independent of it, that we are

4 facing a slippage in the timetable for these hearings

for each day that we give Mr. L um additional time to

6 prepare his testimony.

7 JUDGE GLEASON: Your testimony has been filed
.

8 on Question 17

9 MR. BRANDENBURGa Yes, sir. And the Board

to order contemplated a period of time between the filing

11 of tha t testimony and the intervenor's responsive

12 testimony.. The January 31 date vill be met by other

13 intervenors, Friends o; . "arth, A udubon Socie ty, and
r .

14 so on. And then snother period of time between the

15 filing of that responsive testimony and the commencement

16 of cross exanination on that.

'

17 JUDGE GLEASON: Mr. Brandenburg, please. We

18 understand what the schedule requirements are. What

19 about the possibility of allowing you to file, assuming

- 20 there is no objection -- I don't see how there would bc

| 21 -- after the deposition, supplemental testimony?

22 3R. COLARULLI: Your Honor, I think at this

i 23 point it would be best to simply proceed, and based upon

24 tae deposition, and based upon the filing of Mr.

|
25 Weatherwax's testimony late, and we can then assess

O
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() I where we are.

2 JUDGE GLEASON: All right. The motion of UCS

3 for an extension of time to file Mr. Weathervan's.

4 testimony is granted until February 7th.

5 MR. BLUMs Thank you, Your Honor.

6 MR. BRANDENBURGa Mr. Chairman, just one point

7 of information. I heard Mr. Blum say that that date

8 would be in hand receipt, but I don't see it referred to

9 in the motion here. Do I understand --

10 JUDGE GLEASON: That is with the understanding

| 11 that it is in hand receipt.

12 MR. BLUM: Yes, that ic our understanding..

13 The additional matter I have concerns

| 14 testimony on consequences that Mr. Sholly is preparing.
1

15 As I become more familiar with the substance of it, it

16 becomes clear that this is sort of an amalgam of

17 Question 5 testimony and Question 1 testimony, and that

18 some of it is talking about comparative consequences at
,

|

19 Indian Point and other plants, and then some of it is a

| 20 critique of consequence modeling used in IPPSS and other

21 Indian Point specific studies.

22 The testimony really should be presented as a

'
23 whole, because that is the way it was designed. My

24 assumption, based on the fact that Mr. Sholly had not

25 been identified specifically as a Question witness and*
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(]) I had thought originally in teras of the coaparative

2 study, was that this should come in under Question 5,

I
I 3 but I wanted to check to make sure the Board would not

4 have a particular problem with the fact that parts of
.

5 the testimony conceivably relate to Question 1 as

6 opposed to Question 5.

7 MR. COLARULLIs Your Honor, if I say, just two

8 brief comments. -

9 This is the very first time that we have heard

10 that Mr. Sholly was going to be a witness on Question 1,

11 and as you know, we are under an obligation to notify

12 the other side of witnesses and take depositions, et
.

13 cetera, so, today, Tuesday, the 25th, is the first time

14 tha t we had heard -- Under the schedule December 17 was

is the date by when each side -- or by when UCS had to file

1

| 16 its list of witnesses on Question 1. Mr. Sholly ha s

17 never appeared on any list, nor has Mr. Blum prior to

18 today, the 25th of January, suggested that Mr. Sholly

19 would testify on Question 1.

20 Second, it appears that Mr. Blum is asking for

21 an advisory opinion from the Board as to where best to

22 file his testimony. I suggest that he file his

23 testir.ony where he thinks best.

24 MR. BLUMa Part of the reason I brought this

25 up now is that if the Board did feel strongly tnat

)'

|
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i

| () 1 anything having both Question 1 and 5 elements should.

2 come under Queation 1, that we know this now so that Mr.

3 Sholly could be available at the deposition tire that we

; 4 had ori Jinally scoped out f or Dr. Von Hipple. I don't

5 know what to do with -- It is not really an advisory
1

! 6 opinion , because it is a whole separate question.

7 Having whole separate questions is confusing, and we

8 don 't know how the Board wishes to interpret it.

9 (Whereupon, the Board conferred.)i

10 JUDGE GLEASON: Let me ask a question for an

11 advisory response from the licensees. I think you

12 understand what the purport of Mr. Blum's quandary is.
.

13 I think we all recognize and have recognized from the

14 beginning that there is a certain interrelationship
.

15 between certain of these questions, and that it is a

16 little bit difficult at times to put each question

17 within the confines of a particular box, if you will.
,

|
18 Be that as it may, we have attempted to do

19 that, and certainly we don't want the presentation if

20 witnesses at this date to prejudice the licensees. As

21 Mr. Blum has stated, and as I will restate, he has

| 22 indicated that he intends to present Nr. Sholly as a

, 23 witness on Commission Question 5. Part of his testimony

24 is really going to be dealing with aspects of evidence

! 25 tha t would ordina rily be considered under Questjon 1.

()V
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(]) 1 Which would you prefer? How would you prefer

2 to handle it yourselves?

3 MR. BR'NDENBURG Me. Chairman, if the

4 testimony is truly testimon y under Commission Question

5 5, then it belongs under Quertion 5. However, as I

6 understood Mr. Blum's presentation, he was going to be

7 presenting original testimony that would evaluate the

8 consequences of reactor risks at Indian Point. Now,

9 that is clearly Commission Question 1 material, and if

to we were to grant -- if my reading of what Mr. Blum has

11 asked is correct, and were that request to be granted,

12 UCS would be presenting its Question 1 case about two

13 months after everyone else in the case, which I think is

14 entirely ina ppropria te.

15 The line I would propose to the Board to be

16 drawn is that any witness who is proposing new analysis,

17 original analysis of the risk that would be posed by

18 accidents at the Indian Point site f rom the Indian Point

19 reactors, that that be considered Ouestion 1, and that

20 any witnesses proposing to give testimony on that topic

21 be required to do so according to the timetables that

22 the Bosrd has set for Question 1, and that Question 5 be

23 reserved for analyses which attempt to compare extant

24 Question 1 analyses of Indian Point ri sk , if you will,

25 versus the risk of other plants determined from some

'()
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(f) 1 other source, so that new material purporting to

2 evsidate the risk of the Indian Point units not be

3 raised for the first time when we get to Question 5.}
4 That has not been the premise upon which I

5 think all of the other parties have been proceeding, and

6 it is certainly not the premise upon which we were

7 proceeding in prepa ring our Question 1 testimony, nor do

8 I think it is the staff's understanding, and that is the

9 line of demarcation, if you will, between Question 1 and

to 5 that I would recommend to the Board at this time.
.

11 If, as I say, if I understand wha t Mr. Blum

12 has characterized as Mr. Sholly's testimony, in my mind

13 that is truly Question 1 te stim ony . For Mr. Blum to
r ~

14 propose it at this time, some two .morths late, af ter

15 having failed to identify it to us on December 17th, !

16 believe it would be inappropriate for the Board to

17 receive it a t this late date.

18 MR. BLUM: If I could clarify the

19 characterization, the testimony, I believe, will be such

20 that there are certain lines or paragraphs of it that

21 are clearly Question 5 testimony, and that it will be

22 explicitly comparative. There are other paragraphs or

23 lines which are indirectly comparative in that they go

8 24 to supporting a comparison, but they bear more directly

they are more comparative of Indian Point
,25 --

1

O
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(]) 1 specifically , since they discuss flaws and methodology

2 by which figures were drawn for Indian Point.

3 So, the testimony is genuinely an amalgam of

4 both that to my mind could plausibly be presented under

*

5 either question, just as I believe the staff had certain

8 things that could plausibly come under Question 2 or

7 Question 5, and they chose Question 5. But I want to be

8 very up front about this, and if the Board feels it

9 should b9 Question 1, that the witnesses be made
.

10 available for a deposition.

11 MR. BRANDENBURGs If I could respond briefly,

12 Er. Chairman, if the consequence enalysis that Mr. Blum

13 has told us is being prepared by Br. Sholly for Indian

14 Point, that portica of his testimony as described to us

16 is something that flows from the testimony that he is

te goinc to be presenting on Commission Question 1, then if

17 consequence is part of the risk -- the Commission has

18 told us that on several occasions -- that properly

19 belongs with Commission Question 1.

20 I think Mr. Blum in his own second

21 characterization of what he ir proposing has himself

22 indicated how to parse these out between 1 and 5. That

23 which compares Indian Point with other plants is

24 properly Question 5. That which is new analysis of the

25 risks specifically at the Indian Point plants belongs

O
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(} 1 properly in Comairnion question 1 And to that extent

2 any offerings by the intervenors shot 1d be held to the

( 3 Boa rd 's timetables f or that issue.O
4 MR. C3LARULLI: Your Honor, if I could just

5 very briefly state that it obviously is impossible' to

6 evaluate a piece of testimony we have not seen.

! 7 JUDGE GLEASON It does make it difficult.

S HR. COLARULLI: So we do not know if it is

3 Question 1 or Question 5. If the Board or if Mr. Blum
'

to believes that this piece of testimony analyres the risk

11 posed by Indian Point, then it sounds like it is

| 12 Question 1 t estimony. I would suggest that he proceed

13 in that manner. If when the testimony is filed th e re

14 are pieces of it that are obviously Question 5, we vill

15 certainly bring that to the Board's attention.

16 JUDGE PARISa Mr. Blum, the parenthetical

17 statement at the end of Comnission Question 5 says the

18 Bosrd should limit its inquiry to generic examination of

19 the range of risks and not go into any site specific

20 examination other than for Indian Point itself, except

21 to the extent raised by the task force, so a certain

22 amount of specific Indian Point testimony, I think,

23 would be approptiste on Commission Question 5.

24

25

O

ALDERSON REPORTING COMPANY,INC,

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

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



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

|1

6687 |

C 1 JUDGE GLEA60Pa Let me ask this. What is the

2 sta tus of Mr. Sholly 's testimony, regardless of vtether-

3 it is on 1 or 5 or both?

4 NR. BLUMs Mr. Sholly is confiden t that he can

5 have it read y by Janua ry 31st. I myself feel that he

6 could probably benetit from some additional time beyond

7 that, and would prefer to present it on the Question 5

8 deadline rather than have it appear late. I gather from

9 the point that Judge Paris is making that maybe I just
'

to made too much of this problem, and maybe by the clear

11 terms of Question 5 it really shouldn't matter whether

12 there is some stuff which could also come under Question

13 1.

14 JUDGE GLEASONs Well, it matters if in fact it

15 is testimony that should have been under 1, because then

18 the licensees have not been prepared to receive that

17 testimony, so then we are way behind. The only thing to-

18 do at that point then is to allow, to be fair to the

19 licensees and the staff as well, to have additional --

20 to present additional testimony to meet that argument.

21 It just gets anouher phase.

22 NR. BLUMa We would be willing to consent to

23 that.

I 24 ER. LEVINa That is both expensive and very

25 dif ficu lt to arrange.

O;
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!
1

(]) 1 MR. BRA"DENBUBGa Mr. Chairman, I think Mr.

2 Blum has pointed the way out of this situation. If he

3 has assurances from the gentleman who is actually

C)
4 preparing the testimony that it cocid be prepared by

5 January 31st, I think we can all' err on the safe side

6 and receive it at that time.

7 JUDGE CLEASON: What I would like to do is
,

4

I 8 suggest that you gentlemen reke an effort, and I know
i

| 9 these efforts have been -- I won't say singularly
)

10 unsuccessful, because you have com'e up with some

11 solutions at times, as hard as it is to believe, to make

12 some effort to see whether that part of Mr. Sho11y's

I 13 testimony can be segregated, and that you can perhaps

14 depose him in the time suggested for the other

15 witnesses, an'd then we would also extend him the delay

16 in putting that testimony to February 7th for the other

17 witnesses.

18 If tha t is feasible, that can be worked out,

19 and then of course we would have Mr. Sholly testifying

20 on 1 and he would also be testifying on 5, but I will

21 leave it to you people to try to work that out, to find

22 out what the testimony of Sho11y is about, and see if

23 rou can't work it out, and maybe you can report back to

24 us some time tomorrow, maybe.
~

25 Anyway, let''s not rule on it right now.

O
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({} 1 Please proceed with your witness.

2 .5R. BLUMa There is one last thing, as long as

- 3 ve are getting all of this out of the way. We have an

4 outstanding motion to compel discovery of Harold

~

5 Denton.

6 JUDGE GLEASON: I realize that. But I think

7 ve have to see what the next witness -- Does that re),ato

8 to 57 Ms. Moore?

9 MS. M00RE4 That is an arguable point. I

'

10 think that was part of the argument.

11 JUDGE GLEASON: Let us not raise that issue

12 before we have to. I don't think we have to at this

13 moment, Mr. Blum, do we? I know we would like to get

14 everything resolved as quickly as we can.

15 Let's proceed with this witness.

16 Whereupon,

17 JAMES FREDERICK MEYER

18 was called as a witness, took the stand, and was

19 examined and testified as follows:

20 DIRECT EXAMINATION

i 21 BY MS. MOOREs Dr. Meyer, would you ? lease
l

i

22 state your f ull name and business address?

23 A (WITNESS MEYER) My name is James Frederick

| 24 Meyer. My address is the U.S. Nuclear Regulatory

25 Commission, Washington, D.C.

('

| ALDERSON REPORDNG COMPANY,INC,

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

- - - _ _ _ _ - _ _ _ _ _ _ _ _ - _ - _ - _ ___ - _ _ _ _ _ _ _



6690

() 1 Q What is your position with the NRC7

2 A (WITNESS MEYER) I am the senior engineer

3 responsible for the reactor system and containment

4 system portions of severe -- that is, core melt accident

5 analysis for risk assessment.

6 JUDGE GLEASON: Mrs. Moore, would you mind if

7 I swear the witness in?

8 Would you please stand up?

9 (Whereupon, the witness was sworn.)

10 MS. M0' ORE: Shall I begin again?

11 JUDGE GLEASON No, I don't think he lied

12 about his name.

13 BY MS. MOOREs (Resuming)

14 0 Do you have before you a document' entitled

15 Direct Testimony of James F. Meyer concerning Contention

16 2.1A and D?

17 A (WITNESS MEYER) Yes, I do.

18 0 Was that document prepared by you?

19 A (WITNESS MEYER) Yes, it was.
|

|
20 0 Do you have any additions or corrections to 1

21 your testimony?

22 A (WITNESS MEYER) Yes, I do. On Page 1, Answer
!
|23 2, the first line, my position title has been changed to

24 now read senior nuclear engineer.

25 On Page 3, Answer 6, Line 2, af ter the words

O
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() 1 " risk contribution," add the tirase "te latent

2 fatalities." So it would read, " greatest single risk

3 contribution to latent fatalities comes from."

4 JUDGE GLEASON: Hold it just a minute,

5 pleasd.

6 (Pause.)

7 JUDGE GLEASON: Please proceed.

8 WITNESS EEYEBs On Page 5, Line 2, the comma

9 after the word "installa tion" should be removed.
'

10 Page 16, Answer 28, Lines 4 and 5 should read

11 as follows: " Estimate was determined by considering th e

12 costs." That is, strike the word " actual" and add the

13 word "the." "The costs of those components of
f
' 14 containment structures." Strike the word " existing."

15 Page 19, this is Answer 31 on Page 19, Item

16 3. The first line, remove the parenthetical expression,

17 which reads "all requiring AC power."

18 JUDGE PARIS Delete the whole --

19 EITNESS HEYER: Delete the whole parenthetical

20 expression.

21 That concludes my corrections.

22 BY MS. MOORE: (Resuming)

23 C With these changes to your testimony, is it

24 true and correct to the best of your knowledge,

25 information, and belief?

O
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O ' ^ (vrratss "stra) re - 't i=-

2 0 Do you sdopt this as your tastimony in this

3 proceeding?

4 A (WITNESS MEYER) Yes, I do.

5 MS. MOORE: Copies of this testimony have been

6 delivered to the Boa rd , the parties, and the Court

7 Reporter. I ask that the testimony and the attached

8 professional qualifications be received into evidence

9 and bound into the record as though read.

10 JUDGE GLEASON: Is there objection?

11 (No response.)

12 JUDGE GLEASON: Hearing none, the testimony of.

13 Mr. Meyer will be received and bound into the record as

14 if read.

15 (The testimony of Mr. Meyer follows.)

16

17

18

19

| 20

21

22
|
'

23

24

i 25

|

O
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UNITED STATES OF AMERICA !

NUCLEAR REGULATORY COMISSION '

:
'

BEFORE THE ATOMIC SAFETY AND LICENSING BOARS

O In the Matter of 'l
d

i
'

CONSOLIDATED EDISON COMPANY l Docket Nos. 50-247-SP'

0FNEWYORK(IndianFoint, Unit 2) ) 50-286-SP
l

POWER AUTHORITY OF THE STATE h

0FNEWYORK(IndianPoint. Unit 3) )

DIRECT TESTIMONY OF JAMES F. MEYER
CONCERNING CONTENTION 2.1 (a and d)

Q.1 Please state your name and business address for the record Dr.

Meyer.

A.1 My name is James F. Meyer. U.S. Nuclear Regulatory Comission,

Washington D.C.

.

0.2 Please describe your positioh with the NRC and describe your

responsibilities in that position.

A.2 I am a Senior Task Manager responsibir for the reactor system and

containment system portions of severe (coremelt) accident analysis

for risk assessment.

Q.3 Have you prepared a statement of your professional qualifications?

A.3 Yes, I have prepared a Statement of my professional qualifications

attached to this testimony.

Q.4 What is the purpose of your testimony?
<
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A.4 The purpose of my testimor.y is to address the contention on

mitigationfeatures,namely. contention 2.1(aand !

O 4). *ich states::

Contention 2.1(a)

A filtered vented containment system for each unit must
be installed.

Contention 2.1(d)

A separate containment structure must be provided intoi
;

which excess pressure from accidents and transients can
be relieved without necessitating releases to the
environment, thereby reducing the risk of containment
failure by overpressurization.

i

Q.5 Please define the term " mitigation feature".

A.5 A " mitigation feature" is defined here as an engineered system

designed to mitigate the consequences of severe accidents, that is

O ccideats that are heroad the desina hasis or aucie r re et,r

containment buildings. This is accomplished by reducing or eliminating

one or several of the containment building failure modes. It is,

however, important to note here that the existing containment buildings

atlequately mitigate the consequences of a wide range of postulated

accidents that are more severe than those considered in the original

design of the building. A new mitigation feature, combined with an

| existing containment building design, will mitigate the consequences

of an even wider range of severe accidents.

!

Q Q.6 Of the various containment building failure modes that you have

studied, which is the most important from the standpoint of risk to

the public?

!
:
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A.6 According to both the uf'11 ties study ar.d the WRC Study, the

greatest single risk contribution comes from slow

Q overpressurization of the containment building by steam and

non-condensibles to the point where the containment building

structurally fails.*

Q.7 Is there a need then to consider overpressurization protection

beyond that provided by the existing containment systems?

A.7 If the goal is to reduce risk at Indian Point, overpressurization

protection should be considered.

Q.8 How can the risk resulting from overpressurization failure at

Indian Point be reduced? That is, how can we protect against thisi

failure mode occuring.?
!

A.8 There are two general approaches: either the probability of the "

accident sequences that lead to overpressurization failures can be4

reduced (prevention) or the consequences to the public can be

p reduced by extending further the overpressurization capabilities of

thecontainmentbuildings(mitigation). The contention under

I consideration here takes the latter approach, namely to reduce risk

by mitigating the consequences of accidents that would otherwise

fail the containment building by overpressurization.
1

O
*The NRC analysis determined that extensive yielding of structural
members (reinforcing bars) for the containment building would take place
at 126 psig. We have defined this as the failure prestare.

;

i
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Q.9 Pleare describe mitigation featu ts that will prevent or
I considerably delay containment building failure by

Q overpres.urization. <

A.9 Any design fix which can: (a) accommodate the overpressurization

energies (resulting from decay heat, primary system stored energy,

hydrogen production and burning and other sources) by providing an

ultimate heat sink of suFicient capacity; and (b) prevent or

significantly reduce the release of hazardous radionuclides to the -

environment should be a candidate for consideration. These

candidates include:

(1) FilteredVentedContainmentSystems(FVCSs)(Contention

2.1.a),

(2) Venting to separate Containment Structure (Contention

2.1.d)

(3) Passive Containment heat removal systems, and

(4) Independent Aux 111ary Containment Spray Systems.

Q.10 Please describe in general terms, the infomation needed in order

to make a decision regarding mitigation features. Then continue by

providing the available information on the FVCS and the venting to

a separate containment structure.

A.10 There are basically five elements in the decision making

process--whether or not to require a particular mitigation feature.

They are:

(1) engineering feasibility, that is, can a practical system be
I

engineered and built which meets the functional requirements

imposed.

_ _ _ _



__ -. _ .. __-_ _ _ _ _ . _ .

'

-5- -

(2) risk reduction, resulting from this mitigation feature.
:

(3) cost, nf feature including installation, and recovery tests

and down time costs of units 2 and 3 and how these costs

are factored into a value-impact analysis.

(4) the risk to the public from Units 2 and 3, without this

j mitigation feature. That is, relative to some risk yard stick
:

i

are Indian Point Units 2 and 3 safe enough or should some measures

be taken to reduce risk?

(5) trade-offs between prevention, (of core-melt) measures

and mitigation measures, when they both result in similar risk

reduction values, taking into account questions of

completeness and uncertainties in both prevention and

mitigation options.

O of these five elements, I will discuss elements (1) and (2) in some

detail at this time with respect to filtered vented containment

systems, and venting to a separate containment structure. I will

also present some order-of-magnitude cost estimates for these two

mitigation features (element 3). Although some very rough estimates

of cost of these systems have been made, the Staff has not performed

detailed design studies, studies which would be a prerequisite for an

accurate determination of costs. NRC does perform some conceptual

design studies, but only for the purpose of developing realistic design

requirments and criteria such as those found in Section IV af NUREG 0850.

O The fourth and fifth elements will be considered in the broader context

of risk at Indian Point--the subject of Comission Question i and 5,

|~ ,

|

" -- .r-_ - - - _-. , _
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to be considered at a later time in this hearing. Thus, the bases

for elements 4 and 5 cannot be presented. until later in this hearing.

O i ili at this ti . ho r. disc === 1 -ats (1) aad (2).

Q.11 Please describe a filtered vented containment system.

A.11 A filtered vented containment system (FVCS) is e device

incorporated into the design of the containment building which

allows for controlled venting of the containment atmosphere.

Controlled filtered venting is a process in which a portion of the

containment atmosphere is deliberately released to the environment

in a controlled manner through a system of filters and energy;

absorbers. Such a pressure relief system would be actuated to

! reduce containment pressure, a pressure which could othenvise leadO
, to containment failure and thereby allow the uncontrolled and

unfiltered release of radionuclides into the atmosphere. This system

would only be used to mitigate the effects of a severe accident,

i.e., an accident which is beyond the design basis accident.

Depending on the characteristics of specific designs, different

radioactive isotope attenuation factors could be realized for these

! filtering systems. For all designs considered by NRC the
I

attenuation factors for particulates and molecular iodine are better

than 98%.

| The pressure level at which point the FVCS would be actuated would
'

depend on the specific set of dominant-risk-contributor damage states

for a given nuclear power plant. (The" dominant-risk-contributordamage

__ -- .. --
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States" are those several damage states which, when using quantitative

risk analysis, are considered the major contributors to the risk from

O a sivea nucie r power 9 nt. These sters wiii 6e discussed in == e1

detail under Comission Question #1). Basically, the pressure levels

cannot be too high so as to vent too late for the venting system to

accomodate the pressure surge, nor too low so as to vent unecessarily.

One pressure presently being considered for FVCS vent activation is

that approximately halfway between the design basis pressure of the

containment building and the structural failure pressure (e.g., for
'

Indian Point, 100 psia).

Q.12 For what overpressurization events will the FVCS be effective?

A.12 Overpressurization events can be divided into three classes--rapidO
overpressurization, resulting for example from a hydrogen burn;

,

moderate-rate overpressurization, resulting for example from
|

| primary system blowdown and molten core quenching; and the gradual

| overpcessurizations, resulting for example, from core-concrete

interactions and/or long-term decay-heat (less than 1%) conversion

of water to steam. FVCS cannot accommodate the rapid overpressu-

rization events and therefore would be ineffective in preventing

containment failure by such rapid pressure events. FVCS can be

designed to accomodate the moderate and gradual overpressurizations,

and can therefore prevent containment building failures from such
O overpressurizations.

Q.13 What are examples of the negative characteristics (attendant risks)

of FVCSs?

l

-- _ _ _. .._-__. . ___ - - - _ _ .. - _ _ ._ . _ . - -
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A.13 The FVCS can fail or, even if it works correctly .it can cause the

failure of other safety features by adverse system interaction.

O thereby introducing other accident paths. rurthem. ore, inadvertant

operation can release radionuclides when they may not have been

otherwise released thereby exacerbating normally contained low-

consequence accidents. The evaluation of the attendent risks requires

the identification of the main FVCS-systems interactions and the main

FVCS failures. Three FVCS-systems interactions have been identified

asimportant:1/

(1) Premature venting could negate the containment spray injection

system (CSIS) function,whichisactuatedbycontainment

overpressurization. If CSIS actuates after FVCS has removed

most of the noncondensible gases, a strong vacuum could result.

(2) A rapid depressurization of the containment building by FVCS

could cause the sump water to flash and the containment spray

recirculation system and low pressure recirculation system may

fail because of pump cavitation due to insufficient net positive

suction head.

(3) The FVCS could affect the ability of the Emergency Core

Injection (ECI) systems to keep water in the core even with

the systems working. If a LOCA has occurred with ECI

activated, a venting of the containment building will lower

the pressure acting on the ECI water at the point of the LOCA. The

escape of ECI water into the containment will increase and Will lead

to a greater bolloff of water in the core.

1/ " Report of the Zion / Indian Point Study," SAND 80-0167/1,~

NUREG/CR-1410, Vol.1,1980.

.. _
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Two types of system failures should also be considered:

(1) Vent Failure te open on demand;

Q (2) Filter failure (filter bypass or loss of filter efficiency).

Q.14 Have these attendant risks been considered in your assessment?

A.14 Yes, a number of FVCS design options have been eliminated due to

high attendant risks. Also, attendant risks and uncertainties

associated with attendant risks are included in assestments of
'

realistic risk reduction.
;

Q.15 Have costs of these systems been estimated?

A.15 Yes, Costs in one study I/ ranged between 12 and 32 million-

dollars, depending on the seismic design requirements end filtering
O capability.'

(

Q.16 What is the status of the filtered vented containment system (FVCS)

studies to date?

A.16 Various types of FVCSs have been installed or are being installed

in fast breeder reactor facilities both here and abroad. For

example, the Zero-Power Plutonium Reactor (ZPPR) test facility, 2I-

the Fast Flux Test Facility (FFTF), and the Germa.1 SNR-300

2/ Lawroski, et al., Final Safety Analysis Report on the Zero
\ Plutonium Reactor (ZPPR) Facility, ANL-7471 (Argonne, IL: Argonne

National Laboratory, June 1972).

|
.

|

!

- , , , ~ _ _ . . . . . . _ . . . . - - - . . _ . . _ _. _. . . ._. ., ... .-.
'



-_

- 10 - >

.

prototype LMFBR 3/ all have FVCSs. or will be installing them.

Also, the present design of the Clinch River Breeder Reactor (CRBR)

Q includes a FVCS.

Vent-filter systems for light water reactors (LWRs) have received

attention since 1975, when Norwegian and Swedish studies on-

underground siting considered the use of the surrounding soil and

rockasafilteringmedium.1/ Subsequently, a study group at the;

|

University of California at Los Angeles (UCLA) presented a

i conceptual design of a vent-filter system 1/ comprised of a graded

sand and gravel bed with downstream HEPA and charcoal filters.
*

The1r design included the use of hydrogen burners to minimize the

likelihood of hydrogen explosions and air cooling fans to prevent
O overheating of the charcoal filter. More recently, the use of a

controlled vent-filtered system for core-melt accidents was

I considered in a conceptual study of underground nuclear plants for

the California Energy Consnission (CEC).6_/,7_/ The CEC design was

3/ Bohn, S. Jordan, and W. Schikarski, "The Off Gas Filter System of~

the SNR-300," Proc. 13th USAEC Air Cleaning Conference San
Francisco, CA, August 1974, pp. 620-631.

4/ Rock Siting of Nuclear Power Plants from a Reactor Safety Standpoint,
Final Report (Sweden: Centrala Draftledningen, November 1975).

5/ Gossett, et el., Post o~ccident Filtration as a Means of Imrroving-

Contair. ment Effectiveness, UCLA-EhG-7775. Decerr.ber 1975.

6/ C. Finlayson, et al., Evaluation of the Feasibility , Economic Impact--

and Effectiveness of thiterground Nuclear Power Plants, Final
Technical Report, AIR-78 (7652-14)-1 (Aerospace Corporation, May_-
1978).

7/ E. Ward, et al . ,
Conceptual Design and Estimated Cost of Guried 'Benn Contained'
Nuclear Power Plar.ts, Contract No. 154-064 (5 & L Engineers,
January 1978).

.., . _ _ ._. ..,_. ., ... ... .... -.__.,.~ _ . .. .. ......__. ____.. _ _ _ _ _.__ _ _. _ _ _ __
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completely passive, with the principal filtering structure being an

underground pressure relief volume filled with crushed rock and

O 9ravei. ereseativ. Sweden is initiatin9 instaiiation of a rvCS on

two of their BWR systems and France is corsidering the installation

of FVCS, on their 900 Mwe PWRs.

Q.17 Does the NRC have a program to address the safety, licensing and

value impact of FVCS?
.

A.17 The U.S. Congress, in the Fiscal Year 1978 Budget Authorization

Act, directed the Nuclear Regulatory Commission to prepare a plan

for the development of new or improved safety systems for nuclear

power plants. In April 1978 the NRC submitted such a plea to

Congress, outlining seven key areas of research to be conducted

I over three years at a total estimated cost of $14.9 million.

Of the various research proiects being conducted by the NRC, a

program for the development and analysis of FVCS conceptual designs

| was accorded particularly high priority by the NRC and the Advisory

Comittee on Reactor Safeguards (ACRS).

This program combines risk reduction analysis for specific plants

with actual conceptual design analyses being performed at Sandia -

Laboratories. Results of this NRC/RES sponsored activity

specifically for Indian Point are reported in N'JREG/CR-1410. This
! O activity is presently considering mitigation features for other

| types of reactor systems. As a followup to this RES-sponsored generic

program, NRR initiated a study of FVCSs for specific application to

licensing actions including Indian Point.

|
\ - - _ - . - . - _ - - - _ - - - - - - - . - . - - .
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Q 18 Based on these studies, what are the conclusions reached by the

Staff regarding engineering feasibility of the FVCS (element 1)?

O a.18 of the three types of overpressurizatioa events that couid

potentially lead to containment failure as defined above it is the

Staff's judgement that a practical FVCS cannot be designed to

'accomodate the first type, namely rapid overpressurization. This

judgement is based on RES-sponsored assessments reported in

NUREG-CR-1410 and presented at technology exchange meeting #4. 8/

| A practical FVCS can be designed to accomodate the second type,

namely the moderate-rate overpressurization; ll, 8/ however, Staff

studies (NUREG-0850) indicated that the magnitude of these pressure,

rises are not likely to fail the Indian Point Containment and thus4

O
there is no need to provide mitigation for these pressurizations.

.1
i

A practical FVCS can be designed to accomodate the third type,

namely, the more gradual overpressurization, which is the most

dominant overpressurization event of both Indian Point units.1/, 8/

If the FVCS is to mitigate the consequences of accidents initiated

by external events (i.e. seismic events, hurricanes, tornados,

floods) the design requirements will be considerably more stringent

and the costs will increase accordingly. However, FVCSs still '

O remain feasible systems for further consideration.

8/ Technology-Exchange Meeting No.4, " Filtered Vented Containment~

Systems and Core Retention Devices," summary of meeting, J.F. Meyer
and A. Marchese, NRC, July 21, 1980.

_ _ - . - - - . - - - - _ _ . - - . _ - - _ . - . . - _ - _ __ _ _ - - _ _ _ _. -._________
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Q.19 Based on these studies and your risk analysis for Indian Point,

what are the conclusions reached by the Staff regarding the risk

O reductioaratio(eiement2)2

A.19 The risk reduction ratio can be large (approximately a factor

of five*) for both units when considering " latent fatalities" as the

" risk measure". It is not as large when considering "early deaths".

as a risk measure (approximately a factor of 2 for Unit 2 and a

factor of 4 for Unit 3). The risk reduction ratios quoted here are.

derived from the specific risk analyses performed by the Staff for

Units 2 and 3 which will he discussed in response to Comission

Question 1. These risk-reduction ratios can only be realized if

the mitigation features are qualified to withstand the external events
i that have been shown to be the major risk contributors.

|

| Q.20 Based on the mitigation studies, what are the conclusions regarding

thecostofthesesystems(element 3).
>

A.20 Costs can only be judged approximately. As discussed earlier

estimates have ranged from 12 to 32 million dollars. These

estimates did not include reactor down time (which can run $500,000

to $1,000,000 per day) or costs to cualify the FVCS to withstand

the large external events. (wnich, as I already stated, can be

considerable).

O Q.21 Are yoj familiar with contention 2.1, part d?

* A risk reduction ratio of 5 can be stated equivalently as a risk
reduction percentage of 60%.

l
1

. - - . - - - - - - - , , - - - - - - - , . . - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -, . , _ . , ,
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A.21 Yes, contention 2.1, part d states:

"the following additional specific measure should be required as I

|O conditions of operation:

d. A separate containment structure must be provided into which i

excess pressure from accidents and transients can be relieved

without necessitating releases to the environ ant, thereby

reducing the risk of containment failure by

overpressurization."

Q.22 Please describe a " separate containment structure" in general terms.

A.22 This concept simply provides for more containment volume and

attendant heat sink and source-term attenuation capability by means

of a piping hookup from the existing containment building to

another(large) building. This concept has the potential to

prevent or delay containment building failure and thereby greatly

reduce consequences to the public from severe overpressurization

accidents that would have otherwise resulted in containment failure.

One such concept, referred to as a Containment Venting Building, is

shown in Figure 2.1d-1.

Q.23 Has this concept been studied by the NRC?

A.23 Yes, Sandia National Laboratory under contract to NRC's Office of
~

Research conducted "A Value-Impact Assessment of Alternate
i O

ContainmentConcepts"(NUREG/CR-0165,6/78) which considered

" compartment venting" together with other mitigation features. A

more recent study, specific to Indian Point, also conducted by
E'

e 1 w w - p-- ~-



.. . _...m___._._._,,m,.~.,
.

, *
. .. . - 4a-. .

'
.

.

.

I

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

.

WATER TANK
AAAAAAAAm o

-. .
_. ,,- -

A
@wA"TP -d VALVE VALVE

"

.$. .9.v v'

-'

n.%-
-

. . . . c .c s 2. - , ~ . .-'.- . . . 2 . .. , ..

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

. ; + -; - .- . . _ . _ . . - _ _ _ . _ -- . --

_ - ~.
-.

_ _e ., _. ..= :. .- e. _ , -- ,. CO NTAIN Mlh_T_+' '' *~_; *= * *. _.
.- __ - - _ -.

---

_U.N_IT 2 =.2 . ._-- - -
. -

.

~ .

_~ ~-;h F.
.. . - VENT |NG .

.~ ~r
2,.-.- = . .

r-
-

- mm BUILDlH& ..=~ s.
x __ _

.'~~

.

=5.
: -.

I
_ ~. _. . . - --- s.

|
- w:_-s_.. -

.a. - _

..,,+ - g
.. - -,-_ ., .y ..w --

. _

:

Figure 2.1d-1 - Compartment Venting

i

i

!
,

1

l
-

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



. _ _

- l

15 --

Sandia National Laboratory, considered venting to a second building |
as an option to a conventional filtered, vented containment system

.

Q (" Report of the Zion / Indian Point Study", Vol.1, NUREG/CR-1410, 8/80).,

Q.24 What were the results of these studies?
. .

A.24 Basically, they concluded that, if overpressurization failure of the
4

containment building was a major contributor to risk, thic concept
'

has significant potential safety benefit. The original study

(NUREG/CR-0165) also concluded that costs would be high since an

aditional containment-like structure would have to be constructed.

,

Q.25 Is such a separate containment structure part of any existing

| nuclear power plants?

A.25 Yes, the Canadians have incorporated this type of mitigation feature

into some of their heavy water nuclear power plants. (E.W. Fee and

G.E. Shaw, " Vacuum Containment Systems for Multi-Unit Nuclear Power
f

Stations," 7th Int. Congress on the Confi.? ment of Radioactivity in

the Utilization of Nuclear Energy Societe Franciase de la

l Radioprotection, Versailles, France, May 1974.).
|

|

1

Q.26 Are you familiar with the testimony filed in the proceeding by the

Union of Concerned Scientists and the New York Public Interest

Research Group (UCS/NYPIRG) concerning Contention 2.1?-

O A.28 Yes, I am.|

Q.27 Please describe the system proposed by UCS/NYPIRG in response to
,

this contention.
.

I *

**:',
. _ . _ _ . - . , ;-~ T -~ :. ns. - ~"e ~ * **' "' ~ "'~~#'*" - ~.,

=



. .

15 --

Sandia National Laboraiory, considered venting to a second building

as an option to a conventional filtered, vented containment system

O (" Report of the Zion / Indian Point Study", Vol.1, NUREG/CR-1410, 8/80).

Q.24 What were the results of these studies? .

A.24' Basically, they concluded that, if overpressurization failure of the

containment building was a major contributor to risk, this concept

has significant potential safety benefit. The original study

(NUREG/CR-0165)alsoconcludedthatcostswouldbehighsincean

aditional containment-like structure would have to be constructed.,

Q.25 Is such a separate containment structure part of any existing

nuclear power plants?i

A.25 Yes, the Canadians have incorporated this type of mitigation feature
|

| into some of their heavy water nuclear power plants. (E.W. Fee and

G.E. Shaw, " Vacuum Containment Systems for Multi-Unit Nuclear Power

| Stations," 7th Int. Congress on the Confinement of Radioactivity in
|

the Utilization of Nuclear Energy, Societe Franciasa de la|

Radiop otection, Versailles, France, May 1974.).

Q.26 Are you familiar with the testimony filed in the proceeding by the

Union of Concerned Scientists and the New York Public Interest

ResearchGroup(UCS/NYPIRG)concerningContention2.1?-

O A.26 Yes, I am.

Q.27 Please describe the system proposed by UCS/NYPIRG in response to

this contention.

*
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A.2'/ As I understand the testimony this mitigation feature would consist-

of a separate and dedicated containment structure for each unit

O which has the capabiiity o< providins protection a.ainst

overpressurization accidents.

Q.28 Is such a separate containment vent volume feasible for each unit

at Indian Point, and if so at what cost?

A.28 Assuming that sufficient space is available at the site, it is
'

feasible to build and maintain such systams, however, the cost will

be ve'y high, approximately $100 million dollars apiece. This cost

estimate was detennined by considering actual costs of those

components of existing containment structures which would

constitute the vent volume system.

Q.29 Have you considered a vent volume system which ach' aves the same

end at less cost?

A.29 Yes, Unit 1 is shut down, and its containment would be a candidate

for further consideration. The NRC is studying the feasibility of

using the Unit I containment building as a " separate containment;

| structure" or " vent volume."

Q.30 What are the results of the feasibility study to date (element 1)?

A.30 Before presenting the results of the NRC study, it is important
O.

! to note that NRC does not go beyond a determination of feasibility
|

i

i

i

.._...__-.,,n..- _ - - - - - - . . . - - . - - . - . - - . - - , . - _ - - . - - - - - - - - - - - - - ,



_ -.
. ... . . - . . . . . . - ~ - . . . . . . . - -

,

|

l

- 17 -
|

in its consideration of the engineering aspects of thi.s or any

mitigation design. That is. NRC does not do detailed engineering
iO design studies. This, quite properly, is the primary !

responsibility of the utilities. NRC does perfom conceptual

design studies for the purpose of developing realistic design

' requirements, and criteria. A statement of feasibility at this

time must have two important qualifiers. First, some information

required to make the final feasibility determination is lacking,
'

and, second, the feasibility is a strong function of the effect of

external events (hurricanes, earthquakes, floods, tornados) on the

Unit I containment. With these qualifiers in mind, the present

pcsition on feasibility is:
I * unless the infomation still outstanding demonstrates new

O major problems, the use of the Unit I containment as a vent

volume appears feasible to significantly reduce er delay the

effects of severe overpressurization accidents caused by

internal event initiators (includiP5 fires)
* The use of the Unit 1 containment as a vent volume does not-

appear feasible for accomodating tavere overpressurization

accidents caused by seismic external event initiators. This
i

; is because the nominal seismic resistance of IP-1 is
'

substantially less than that of IP-2 or IP-3. Sufficient

infonnation to assess other external initiators is lacking.

\

|

, Q.31 Please list the pros and cons in drawing the above interim
1

! conclusions.

;

!

w -
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A.31 The features of the Unit I containment building that make it an

attractive candidate are:

Q 1) The Unit I containment building is a steel sphere surrounded
'

by a thick-walled concrete building. It is of the the

! large-dry type and was originally designed to withstand

overpressure (approx 25 psig) resulting from large LOCA

reactor accidents. The Unit I containment building
6free-volume is considerable--1.75 x 10 ft3(comparedto2.6x

0 310 ft each for units 2 and 3). The passive energy absorption

(heatsink)capabilityofthecontainmentbuilding(exclusive

of any active heat removal capability) was calculated to be
6greater than 650 x 10 Btu (equivalent to 6 hrs. of core decay

heat at 1% in IP-2 or 3).
O'

2) The Unit I containment building also has additional potential
i

active cooling capability (that is, a potential ultimate heat
,

sink capability) via containment sprays (both internal and

external to the steel sphere containment boundary). At least
'

the external sprays can be supplied with emergency cooling

water sources (such as fire trucks).

3) There appear to be sufficient containment penetrations

available (for Units 2 and 3 as well es Unit 1) to accomodate

the necessary vent piping from Units 2 and 3 to Unit 1).

4) The additional volume and surface rrea provided by IP-1 could

increase plateout and condensation effects and thereby reduce

ambient radioactivity available for release to the

environment. The negative-pressure annulus between the steel

and concrete containment structures may also enhance such
'

reductions.

.

^
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The features of the Unit I containment building that make it i

:

.| unattractive as a vent volume are:

O 1) Indian Point Unit I was originally designed to withstand only

a 0.1 (horizontal) seismic event. Its nomal seismic

capability appears to be considerably below that of Units 2

and 3. In addition, currently available info'mation does not

indicate that Indian Point Unit I was specifically designed to

meet other external event design criteria--criteria that were
,

imposed on Units 2 & 3. Thus, Unit 1, as is, may not be a

| worthy candidate for mitigation against core-melt accidents

initiated by external events.

2) Indian Point Unit I was shutdown in 1974; the effect of eight

years of disuse on containment integrity and system funcifonsO
,

is not known. Also some safety systems have been dismantled.

Costs of rehabilitating these systems is not known.
;

; 3) Unless active containment cooling systems are functional (all

requiring a.c. power), the Unit I containment does not provide

| an unlimited (i.e. ultimate) heat sink capability. Unless
I tl.ese cooling systems operate or unless adequate ability is
'

provided to re-isolate Indian Point Unit I at appropriate

times during ventina, it too may ultimately fail and thereby

releasefissionproductstotheatmosphere(viatheannulus

between the steel sphere and the concrete building).

4) The design of any vent lines would require substantial

hardening against external events that could involv9

significant costs.

.
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5) The potential combustion of any hydrogen transported to Indian

Point Unit 1 under continued venting could require the

O'

addition of other mitigation devices and further consideration

of pressure-reducing capabilities of the Indian Point Unit I

containment.

'

Q 32 What are the Staff conclusions regarding cost of venting to the

Unit I containment building (elnent 3)?

A.32 Because of a lack of some very basic inforination (as discussed
'

above) the cost estimate cannot be made. However, it can be stated

that if no further seismic upgrading is needed, then the costs

should be considerably below the costs of a FVCS. On the other

hand, if extensive upgrading is needed to accomodate external

events, then the costs would be equal to or possibly greater than,

; those of a FVCS.

Q.33 What are the Staff conclusions regarding the risk reduction

potential resulting from venting to the Unit I containment or

venting to the two separate structures as posed by Intervenors.i

! (element 2)?

A.33 The conclusions are essentially the same for either.of the two

options, and furthermore are approximately the same as the FVCS,

namely:
O4

'
* Icme potential reductions when considering latent effects;
* moderate potential reduction when considering early deaths;
* risk reduction is negligible unless the vent volume is+

qualified for the key external events.
:

|
,

.
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Q.34 Do you believe that the addition of a FVCS or a separate vent

Q volume as described by the Intervenors should be required as a

condition of continued operation of Indian Point Units 2 and 37

A.34 No, I do not believe that a filtered vented containment system orJ

~ a separate vent volume described by the Intervenors should be made

a condition of continued operation of Indian Point Units 2 and 3.

These systems are costly ways to achieve the level of risk

reduction that they may provide. There are better and less expensive

ways to achieve the same end in terms of risk reduction. Our

testimony in reponse to nuestions 1 and 5 will discuss the level of

risk at Indian Point as well as mitigation and prevention options

I which may be warranted from the standpoint of risk reduction and

the level of risk.
|

Q.35 khat 15 your recomendation regarding the use of Unit I containment

as a vent volume?'

A.35 I am unable to conclude that the cost benefit ratio for

venting to the Unit I containment is so high as to obviously

preclude at this time further consideration of this matter.

Therefore, this particular_ concept will be considered in our

subsequent testimony. (discussed further).

Q.36 Does this conclude your testimoirny on Contention 2.1 (a) and (d)?

A.36 Yes.

.
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PROFESS 10!!AL QUALIFICATI0HS
JAMES F. MEYER . .

REACTOR SYSTEMS BPJd.'CH
DIVISION OF SYSTEMS INTEGRATION

-

~1

My name is 'ames F. Meyer. I am employed by the U.S~. Nuclear Regulatory Com-
-

-

mission. Washington, D. C. 20555. I am a Senior Task Manager and, as such,
-

am responsible for analyzing and evaluating technical input for licensing ,

i

actions in the general areas of severe (core degradation, melt or disruption)
accidents in nuclear power plants. - -

,

! I attended Valparaiso Univeristy, Yalparaiso, Indiana from '"58 to 1963, where
I received Bachelor degrees in Electrical Engineering and Pnysics. Upon com-
pletion of my undergraduate studies in 1963. I enrolled in the Nuclear Engi-
neering Department at the Pennsylvania State University. In 1965. I receLved.

my M.S. degree and in 1958 my PhD, both in the subject area of nuclear engi-' -

neerihg. Fo116 wing gradua'te studie's,' I worked for Argonne National Laboratory
for about six years. During the first five years I worked in the Applied,

'

Physics Division at ANL on development, planning, execution, analysis, and , , .

reporting of experiments on Zero Power (Plutonium) Reactors. My experience
uns in reactor analysis, fast' reactor experiments, and general engineering

-

(design and development). In additfort to,co.m.ple. ting the above tasks. iqy
responsibilities included being a, reactor supervisor on two plutonfra test. ,

reactors.
'

i n. From October 1973 to November 1974 I was on loan from ANL to the Atomic Energyv Co:raission (now NRC) working in the Liquid Metal Fist Breeder Reactor Branch. '

For about 4 years (including the one, year I was o i loan 'from ANL).. qy duties
included analysis, assessmept, and evaluation of safety / licensing issues
associated with the Clinch River Breeder Reactor with specific responsibility

-

in the areas of fuels, reactor physics, accident aaalysis, and core disruption '

analysis. Accomplishments during this period included publishing reports.
c:tablishing. licensing criteria and preparation for licensing hearings. From

-

.. .. .

atout August 1977 to August 1978, I had similar responsibilities for the Fast
Flux Test Facility (FFTF) culminating in contributions to the Safety AnalysisReport for FFTF.

The iiRC, esnecially dur'ing the period from August 1978 to August 1979, parti-
oipated in the Carter Admirdstration's NorrProliferation Alternative Systems

, - - . . .

Assessment Program and the International Nuclear Fuel Cycle Evaluation Program.
I had lead responsibility, representing the Office of Nuclear Reactor Regula- -

; .

tion, in conducting an independent comparative evaluation of the safety. -

envirenmental, safeguards, and licensing issues for the advanced reactors under
consideration. Our preliminary assessment has been sent to the Department ofQ Energy and a Report to Congress was prepared.

Seu.use of my experience in the area.of severe (core melt) accidents for
af anced reactors, I was given similar parallel responsibilities, during

.
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the summer of 1979, in the area of PWR and BWR severe accidents and severe
accident mitigation features. These responsibilities included analysis and

,O evaluation of Ft1tered Vented Containment Systems, Hydrogen Control Systems,
and Core Retention Devices. Particular licensing applications included the
Zion / Indian Point Task Force consideration of mitigating features for these'

.

i'

power plants and the consideration of degraded or melted cores in safety re- i.

vi.ews for other nuclear facilities.
'~

Expanding on thz above activities, I am presently a Senior Task Manager
responsible for guidance and coordination of specific NRR licensing activities
related to degraded core / molten core accidents. *

While working in all of the above areas, I have been responsible for managing,

a large ($1 million} technical assistance program at various laboratories
and universities. Also, I have made numerous presentations before the

| Advisory Committee on Reactor Safeguards.
. . . ..

During this time period in the evenings'I have taught reactor physics tourses
at the University of Maryland.. As a " Visiting Lecturer" I taught three 3-credit *

| graduate level courses in-the Fal.1 of 1976 and 1977 and the Spring of 1978.
,

.

My honors include Sigma Xi, a number of Scholarships and Fellowship awards,
and a "High Quality Certificate" presented in July 1978. I am the author ori

({ co-author of several papers involving reactor physics and reactor safety. .

-
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JAMES FREDERICK MEYER (Up to 1973)
,

.
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Publications Open Literature
-

.

1. J. F. Meyer and A. M. Jacobs," Point Source Green's
Functions for Neutral Particle Transport", Eucl.
Sci. & Eng. , ,h_0_, 239-2f45 (1970)

Open Literature (Abstracts)
,

1. J. F. Meyer and A. M. Jacobs," Point Source Green's
Functions for Neutral Particle Trans

2. R. A. Lewis, K.7.(1),161 (June 1969) port", Trana.Am. Nucl. Soc. 12
Dance, E. F. Groh, F. H. ' Martin

J. F. Meyer and T. W. Johnson, "The Argonne
Variable-Temperature Rodded-Zone Facilit "

3. J. F. Meyer, T. T(Johnson and J. E. Sustman,"A12 2), 696 (November 196 ), Trans.Am. Nucl. Soc.,,

4

Sodium-Vapor Monitor", Trans. Am. Nucl. Soc.1J(2), .
794 (November 1970)Q h. J.

'

F. Meyer, E. M. Bohn and W. R. Robinson," B
Control Rod Worths and Reaction Rates, Sodium hc!

Void
Worths and 238-U Doppler Effects Nest B C controlki Rods in a Typical LMFBR Core", Trans. A2. Nucl. So '
1 (1 ), 501 (June 1972)

5 . M. Bohn, J. F. Meyer and R. B. Fond,' Measure-
ments of the 238-U Doppler Effect in Boron-Poisone-,

Zones in a LMFBR-Type Critical Assembly", Trans.
Am. Nucl. Soc. M(1) 502 (June 1972)

Reports

1. R. A. Lewis , K. D. Dance, J.F. Meyer and E. M. Bohr
" Variable Temperature Rodded Zone Project Final ~
Safety Analysis Report" ANL 7638

2. . R. A. Lewis , K. D. Dance, J. F. Meyer and E. M. Bol~

" Variable Temperature Rodded Zone Project Design
Summary Report" ANL-7639

3. R. A. Lewis, K. D. Dance, J. F. Meyer and T. W.
Johnson, "The Variable Temperature Rodded Zone

O (VTRZ) Program",Reacter Physics Divi:f on Annual 1:e.'
4. port, July 1, 1968 to June 30, 1969, ANL-7610,p. 1;.

R. A. Lewis, K. D. Dance, J. F. Meyer and E. F. Grc-
"The Variable Temperature Rodded Zone (VTRZ) Projei:
Applied Physics Division Annual Report, July 1,196t
to June 30,1970, ANL-7710, p.189

5. J. F. Meyer, T. W. Johnson and J. E. Sustman, "A
Sodium-Vapor Monitor", Applied Physics Division ka
Report, July 1 1969 to June 30,1970, ARL-7710,p.tM
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.

Publications Reports (contir.ued) . -

(continued)
6. K. D. Dance , J. F. Meyer, E. F. Groh and D. M.

Smith, "The Variable Temperature Rodded Zone
Project", Applied Physics Division Annual Report,'

> July 1,1970 to June 30,1971, ANL-7910, p.185
7. J. F. Meyer and E.M. Bohn," Description of Simulatei.

B c Contro.1 Rods and Measurements of Control Rodh
W5rths in ZPR-6 Assembly 7", Applied Physics
Division Annual Report, July 1 1971 to' June 30,19'
ANL-8010-

:

8. J. F. Meyer, E. M. Bohn and R. B. Pond," 238-U.

Doppler Effect Near the Simulated Control Rod
Assemblies in ZPR-6 Assembly 7", Applied Physics
Division Annual Report, July 1 1971 to June 30,19*.

;

'

ANL-8010
9. E. M. Bohn and J. F. Meyer," Sodium-Void Worth Nee?

h the Simulated Control Rod Assemblies in ZPR-6Assembly 7", Applied Physics Division Annual ReportJuly 1 1971 to June 30,1972, ANL 8010,

10. R. B. Pond, E. M. Bohn and J. F. Meyer,"Small *

Sample Reactivity Worths Near the Simulated contro3
Rod Assemblies in ZPR-6 Assembly 7", Applied
Physics Division Annual Report, July 1,19
June 30,1972, ANL-8010 (to be published) 71 to

11. E. M. Bohn, J. F. Meyer and R. B. Pond," Measure-
ments in the Distributed Poison Zones in ZPR-6 -Assembly 7", Applied Physics Division Annual Report
July 1, .1971 to June 30,1972, ANL-8010

12. A.,B. Long, J. F. Meyer, R. A. Moore, and C. D.
Swanson," Correlation of Core Temgerature andReactivity Drifts in the FTR-ENC , Applied Physics
Division Annual Report, ANL-8010~

13. J. F. Meyer, J. W. Daughtry, C. D. Swanson and
R. A. Moore," Central Axis 238-U Doppler Measure-
ments in the F"R-EMC", Applied Physics Division

O Annual Report, ANL-8010
1 14 . J. F. Meyer, E. F. Groh and W. McDowell,"Modifica--

tions to the ZPR-9 Doppler Equipment for Multiple
Position Capability", Applied Physics Division
Annual Report, July 1,1971 to June 30, 1972,.

'

ANL 8010
15. J. F. Meyer, F. H. Kier, R. A. Moore and J. W.

Daughtry," Structural Material Doppler Effects in,

the FTR-EMC: Measurement and Calculation",
Applied Physics Division Annual Report, July 1,1 7,

to June 30, 1972
'
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Publications Reports (continued)
(continued) ' ,

.
.

16. C. E. Cohn and J. F. Meyer, " Doppler.Reactivitz '
,

Worth Traverses by the Inverse Kinetics Method ,,

Applied Physics Division Annual Report, July 1,
1971 to June 30, 1972

17. C. D. Swanson, A. B. Long and J. F. Meyer,
"On-Line Acquisition and Analysis of Data from

;Reactivity Measurements Using an Autorod",
Applied Physics Division Annual Report, July 1, ,

t1971 to June 30,19t2 '
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Open Literature (Abstracts)
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6. J. F. Meyer, R. A. Moore, J. W. Daughtry,

P. H. Kier, " Structural Material Doppler'

Effects in the FFTF Engineering Mockup,"
Trans. Am. Nucl. Soc.16(1)

7.. J. F. Meyer, J."238. Dauightry, C. D. Swanson,W
.R. A. Moore, U Doppler Mappin
FFTF Engineering Mockup Critical,g in the

'
,

Tran. AM. l
Nucl. Soc. 16 (1 )

8. C. E. Cohn,' J. F. Meyer, " Doppler Reactivity
-

Traverses by Inverse Kinetics," Trans. Am.
i. Nucl. Soc.16 (1)
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/J. F.'.Meyer, L. hois, J. Carter and T. P. Spets, "An Analysis andEvaluation of the Clinch River Breeder' Reactor Core Disruptive Accident
. 3

Energetics," NUREG-0122, March 1977.
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/R. E. Alcouffe, L. Lois, J. Meyer, T. P. SDets and T. G, Th'eofanous.
"Further. Considerations on the LOF-Driven TOP Accident for LMFBRs,"
Trans. Am. _Nucl. Soc.. Vol. 22, 402 (1975).
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/T. P. Speis, J. F. Meyer, R. P. Denise and T. G. Theofanous
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Destructive Accidents and Associated Energetics - An Assessment of." Core.

State of Our Understanding " presented at a special meetin the
Energetics held at Argonne, National Laboratory, May 1976. g on L!'.FBR
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/ T. P. Speis, R. P. Denise, R. W. Starostecki, L. Lois, J. F. Meyer,
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and7.T Theofanous "LMFBR Accident Energetics and Their Role in
Licensing," Proceedings International Meeting.on Fast Reactor Safety
and Related Physics (CONF-761001), Oct. 6-8,1976, Chicago, Illinois.

/ T. P. Speis, J. F. Meyer, and T. E. Fenstermacher " Risk Reduction Associated
with Severe Accident Mitigation Features - A Regulatory Perspective," Proceed-
ings of the International ANS/ ENS Topical Meeting on Probabilistic Risk Assess-
ment Sept. 20-24,1981, pages 447-460
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In the United States: From Specific Applications To Long Term Rulemaking "

O paper presented to the European Atomic Energy Society Sympostun Stockholm,
Sweden, day 11-13, 1981

*
.

|
. .

1
( *

.

i*

'

.

-- ' .L''- . - - - . . - - , - - -, - > - - ' -- - - --



. . . .. ^ ~

.- .- .:.;^::L ~ . . . . . -
-

-. - .. ..

*
* '~

. . . . . |
.

!
-

|, .

.

Publications Since 1973
=

. . ,

,

O /R. Bari, W. T. Pratt, and J. F. Meyer, " Severe Accident Trends in Light Water
Reactors," International meeting on Thermal Nuclear Reactor Safety, Chicago,. , , ,
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(} 1 BY YS. MOOREa (Resuming)

2 0 Dr. Meyer, would you please summarize four

3 testimony?

O
I 4 A (VITNESS MEYER) Yes. This testimony sets

5 forth the position that neither a filtered vented

6 containment system nor a separate containment structure,

i

7 as defined by the intervenors should be a requirement

8 for continued operation of either Indian Point Units 2

9 or 3.
,

10 There are five basic elements in the

| 11 decision-making process whether or not to require

12 mitigation features, specifically the filtared vent or

13 the separate containment structure. These are risk

( 14 reduction from the feature, the engineering feasibility

15 of the feature, the cost, the question of prevention

16 versus mitigation - -

|
17 JUDGE GLEASON Just summarize your'

18 testimony. Don't repeat it all.

19 UITNESS MEYERs And the fifth point, whether

20 Indian Point represents undue risk.

21 In order to draw the conclusions that I have

22 in this testimony, I have relied on the first three

23 elements that I have just listed.

() 24 MS. MOORE. Your Honor, the witness is nov

25 available f or cross examination.

|

O
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(]} 1 JUDGE GLEASON Mr. Blum.

2 CROSS EIAMINATION ON BEHALF OF UCS

3 BY MR. BLUM:
O

4 Q Dr. Meyer, I would like to clear up one

5 confusion I have that was highlighted by the summary you

| 6 just gave. I take it your position is that the decision
|

| 7 of whether to require filtered venting and compa rtmen t

8 venting at Indian Point should be based on five separate

9 factors. Is that correct?

10 A (VITNESS HEYER) There are five factors that

11 would go into the decision-making process. Any number

12 of these could be a sufficient condition for not

13 recommending either of these two mitigation features.

14 0 I see. And you -- the two you do not address

15 are the question of whether Indian Point represents

16 undue risk and the tradeoffs of prevention and

17 mitigation. You don't address those at all.

18 A (VITNESS MEYER) That is correct.

| 19 0 On the other three, I take it from your

| -

20 testimony that on the issue of feasibility, your'

|

21 position is that both of these mitigant measures are

22 feasible from an engineering standpoint.

23 A (WITNESS MEYER) That is correct.

() 24 0 And with regard to costs, you have given some

| 25 general, rough, ballpark estimates of costs, but have

()
I

ALDERSON REPORTING COMPANY,INC,

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

|

| (]) 1 not looked into this in any substantial detail. Is that

2 correct?

| 3 A (WITNESS HEYER) That would depend on your

4 definition of detail.;

5 Q Well, I think what you said is that the

8 compartment venting vill probably cost something like

7 $100 million unless Unit 1 is used as the compartment.

8 Is that correct?

9 A (WITNESS MEYER ) Yes, that is correct.

10 0 And for filtered venting, you threw out

11 general figures of $12 million to $32 million, just as a

12 very rough estimate. Is that
.

--

| 13 A (WITNESS MEYER) No, that is only part of the

14 cost story of filtered venting.
,

15 0 No, I was going to say in addition to possible

18 cost of down time for the reactor while it is being

17 installed.

18 A (WITNESS MEYER) And other very important cost

19 considerations, such as upper grading the capability of

20 filtered vents to withstand the external events that

21 these mitigation features would have to protect

22 against. This is a considerable potential cost

23 addition.

() 24 0 Right, but you don't include any figures for'

25 those, do you?

O

ALDERSON REPORTING COMPANY,INC,
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() 1 A (WITNESS NEYER) Not in my testimony.

2 Q So, is it fair to say that neither engineering

3 f es sibility nor cost is a sufficient f actor in and of

4 itself for concluding that there should not be filtered

5 venting and compartment ventino at Indian Point?

6 A (WITNESS MEYER) Only if there are no

|
7 alternatives to the two mitigation f eatures that have

8, been recommended by the intervenors.

9 Q I am sorry. Could you address the question

10 more directly? Is it your position that either of these

11 two is a sufficient ground in and of itself for saying
i

12 there should not be filtered venting or compartment
!
'

13 . venting?

14 A (WITNESS MEYER) If there are two mitigation,

!

15 fea tures tha t do essentially -- that perform essentially

18 the same function in terms of risk reduction, and one

17 costs considerably more than the other, then cost is a

18 sufficient reason for dismissing the more expensive of

19 the two.
.

'

20 0 Now, which of the two are you talking about

21 here? You are implicitly drawing a comparison.

22 A (WITNESS HEYER) Here I am referring to either

23 the filtered vented containment system or the separate

() 24 containment structure defined by the intervenors as

| 25 being examples of mitigation features that are expensive

()
|

'

|
ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345
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(]) 1 relative to other features. Other features that hold

2 promise for being less expensive I have indicated in my

3 testimony.

4 Three are included, one being, as you

5 men tioned before, the possibility of venting to the Unit

6 1 existing containment building. The second is a

7 passive containment heat removal system, and the third

8 is an independent auxiliary spray system, all of these.

9 mentioned in my testimony.

10 0 But your testimony does not specifically

11 establish comparative costs for -- well, I gather in a

12 sense it does for the use of Indian Point Unit 1. You

13 have some =osts for that, do you not? I am sorry.

14 A (WITNESS HEYER) I don't have specific costs

15 for what it would take to properly modify the Unit 1

16 containment to be consistent with the requirements and

17 criteria that we would establish foc a mitigation

18 feature. I do say that the expectation is that the cost

19 would be less than the separate containment volumes
.

20 recommended by intervenors.

21 0 So you are saying that if Cait 1 as a separate

22 con tain m en t f unctions as well as another newly built

23 containment, then that would be grounds for eliminating

() 24 the compartment venting in the newly built containment.

25 Is that correct?

O

ALDERSoN REPORTING CCMPANY. INC.
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.

(]) 1 A (WITNESS MEYER) That would be grounds for

2 eliminating that particular candidate.

3 Q Now, your testimony seems to be ambiguous on
O

4 whether Unit 1 would work as well as a newly built

5 containment structure, in that you do list a number of

6 what seem to be significant disadvantages of Unit 1.

7 A (WITNESS MEYER) That is correct.

8 Q So you would not say'that in your testimony;

9 here you have a sufficient basis for eliminating the

10 idea of separate compartment venting to a new'

11 containment structure based on unfavorable cost

12 comparisons using Unit 1, would you?
i

13 A (WITNESS MEYER) Based only on comparing a new

14 separate vent volume to the existing Unit 1 volume.

15 Tha't is correct. The major reason is, as mentioned in

16 the testimony, the Unit 1 containment is not properly

17 seismically qualified for what we feel to be the

i 18 external event dominant risk figure.

| 19 0 Well, does your testimony contain any cost
|

| 20 comparisons that form a suf'ficient basis for eliminating
,

21 any mitigative measures?

22 A (WITNESS MEYER) The costs that we have

23 presented -- that I have presented in my testimony are

() 24' very substan tial, and in our view, that the other

25 candidates that I have indicated show much more

O
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Q 1 favorable promise for being much less expensive, and

2 also in various vsys much better ways of solving the

3 problem of overpressurization failure than the two

4 mitigation schemes in question here.

5 0 Well, first let me clarify what are these

6 other measures that you are reforring to? This is

7 passive heat containment removal?

8 A (WITNESS HEYER) Passive heat removal from

9 containment.
.

10 Q Yes, right.

11 A (VITNESS HEYER) And an auxiliary independent

12 spray system.

13 Q Now, your testimony does not contain the

O 14 substance of the staff 's information or case that these

15 are better mitigative measures than filter venting or

16 compactment venting from the standpoint of risk

17 reduction.

18 A (WITNESS MEYER) That is correct. As I

19 mentioned earlier, the questions of ccmparing prevention

20 to mitigation and 'the questions of whether appropriate

21 mitigation measures are deemed important or not, those

22 types of questions will have to wait until later in the

23 hearing, when we address the Commission Question Number

O 24 s..

25 0 Well, maybe if I could short-circuit some of

O
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() 1 this, would it be f air to say tha+, yoar testimony

2 standing alone here does not contain sufficient grounds

i 3 for rejecting filtered venting or compartment venting?
l

4 Now, I am not referring to everything the staff might

5 present in the hearing. I am just referring to your

6 testimony as it exists as an isolated piece.

7 A (WITNESS MEYER) Because of the way that the
.

8 hearing has been set up, certain important elements in

9 the decision-making process will not te presented in

10 detail until later in the hearing. In that sense, the

11 complete bases for the position that we have taken is

12 not part of my 2.1A and D testimony.

13 0 Right. So it would be fair to say that you

|
14 presented some aspects of the staff 's case which will

l
; 15 eventually lead to a conclusion which you informed us

16 of, but that you did not present the whole conclusion as

17 testimony.

18 A (WITNESS MEYER) We will in the course of the
1

19 hearing present to the Board all the bases that we feel

29 are appro'priate and important in this decision-making

21 process. Uhat my testimony does say is the conclusion

22 thst we have drawn regarding these two very specific

23 contention items only until Question 1 and 5 are

() 24 addressed, and the relatio'nship of one mitigation

25 feature to another, prevention to mitigation, an ALARA

O
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() 1 approach, for example, as to whether or not it is an

2 appropriate step to go to prevention, mitigation. All

3 of these aspects will be presented under Question 1 and

4 5 in later testimony.

5 0 Now, this will be based -- I take it from what

6 you are saying this will be based primarily on a

7 comparison of different preventive and mitigative
,

8 measures, but that your testimony does not take the

9 position now that the Indian Point plants are safe

to enough as they are, therefore, nothing is needed. That

11 is not in your testimony, is it?

'

12 A (WITNESS MEYEB) That is correct. That is not

i 13 in my testimony.

14 Q Would you be able to identify the witness who<

15 is going to tie it all together for the staff later on?

16 Is that someone you know about?

17 MS. MOOREt Mr. Chairman, that is clearly not

18 in the scope of Dr. Heyer 's testimony.

19 JUDGE GLEASON: Is it in the scope of what you

20 would care to volunteer, Ms. Moore?

21 MS. MOORE: If I knew, I would be glad to do

22 that. As I believe we have explained both to Mr. Blum

23 and in letters that were served on all the parties, one

() 24 of our principal witnesses in this case, Dr. Hanauer,

25 has left the agency, and we are in the process of

O
*
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() 1 determining who in fact will be the principal witness.

2 There will be one, and we will designate that

3 witness before his testimony is due on Question 5, as

4 soon as we possibly can.

5 MR. BLUMs There is a certain metaphysical

6 problem here that there is a conclusion that exists but

7 there is no heaf that it is within.
,

8 MS. MOORE: I think that is an incorrect

9 statement. I think the conclusion here is quite clear.

10 Dr. Meyer has said that filtered vented containment

I 11 sys tems and compartment venting systems are expensive, -

j 12 and that there are cheaper, better ways to do the same

i 13 thing from his technical judgment.

()j 14 What h6 is saying, I believe, and I am not

! 15 intending to testify, but since this is obviously of
l

| 16 great importance to Mr. Blum, the bases for the general

17 conclusion will be presented in our entire testimony in

18 Question 1 and Question 5, and you have to look to that

19 entire testimony to find all of the numerous bases for

20 those conclusions. But the conclusion is here, and Dr.

21 Meyer is ptepared to defend those conclusions to the

22 extent that they depend on the technical aspects of the

23 mitigation features discussed.

| () 24 JUDGE GLEASONs He doesn't want to, I gather,

25 lif t the tent a little bit, Ms. Mo' ore, since he knows

()
I
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.

(]} 1 what the answer is going to be? He has already told us

2 what the answer is.

3 MS. MOOREs That is right, and I think he is
O

4 pre pa red to defend that answer as far as his technical

5 judgment is concerned. Whether the plant is safe

6 enough, and whether mitigation versus pratantion is

7 appropriate is not in the context ,of these two

8 contentions. That goes to the much broader question of

9 if any mitigation feature should be imposed. I believe

10 Dr. Meyer has clearly said that if a mitigation feature

11 should be imposed, it is not these two.

12 JUDGE GLEASON Don't get mad, Ms. Moore. I -

13 just asked you a question. There is a certain

14 incongruity here, Mr. Blum, and I don't know how to

| 15 field it myself.

16

17

18

19

l-

| 20

21

22

| 23

24

25
|
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() 1 BY MR. BLUM (Fesuming)

2 Q But I take it, Dr. Meyer, thet you do stand

3 for cross examination only on the first three items,

4 those being feasibility, risk reduction and cost, and

5 not on the 'ourth and fifth item. Is that correct?,

6 A (WITNESS MEYER) That is correct.

7 0 And to the exte,nt that the Staff's conclusion

8 rests on those two, it is not established by your

9 testimony?

10 A (WITNESS HANNON) To the extent that it is

11 established by those two items, that is correct.'

12 MR. BLUM: I have two exhibits. One is UCS-7

13 and the other is what I am now going to pass out asl

|

14 UCS-8. Maybe since there is just a little bit of time

15 available now, maybe we could go through the decision of

16 whether we are going to admit these.

17 UCS --

18 MR. LEVIN: Was the transcript from the NRC

19 meeting.

20 JUDGE GLEASON4 And UCS-8 is what?

! 21 MR. BLUM A memorandum from Dr. Meyer, again

22 some pages of a memorandum.

23 JUDGE GLEASON: Does Staff have a copy of

O'

24 tat =2

25 (Pause.)

O

ALDERSON REPORTING COMPANY,INC,

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

- -- . --



. _

6705

.

(} 1 JUDGE GLEASON4 Let's identify the second

2 document as UCS Exhibit Number 8 and that is some pages,

3 not consecutive, if I can read and write, f rom a -

O
4 memorandum dated September 29, 1980 from Mr. J. Meyer to

5 T. Speis -- S-p-e-i-s.
,

6 (The document referred to

7 was marked USC Exhibit
,

8 Number 8 for

9 identification.)

10 JUDGE GLEASON: So do you want to make your

11 argument on that, Mr. Blus?

12 MR. BLUMa Well, first of all, is there any

13 objection to this one? I can mention what I am going to

14 be using it for, which is primarily Figure 1 -- no, no.'

15 I am sorry. Figure 2, basis for developing Zion-Indian

18 Point mitigating featuress requirements and criteria.

17 And I simply wanted to use this as an illustrative

18 device for understanding how the Staff's consideration

19 of the mitigating features has developed and what ' parts

20 of this plan of action have been done and not done.

21 Implicitly this is for purposes of

22 ispeachment, I would guess, in that it would be directed

23 to showing incomplete consideration in the Staff's own

(]) 24 terms.

! 25 JUDGE GLEASON: And you are offering this into

O
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() 1 evidence?

2 MR. BLUMa No, I frankly would just as soon

3 has this an exhibit and not offer it in evidence -- just

4 append it to the record.

5 JUDGE GLEASON: What about Exhibit 77 The

6 same thing ?

| 7 MR. BLUMs Likewise with UCS-7. This is here
,

8 not for the truth of the matter asserted but for

9 purposes of impeachment, showing prior inconsistent

10 positions taken by the Staff.

11 MS. MOOREs Your Honor, we would object to any

12 use of UCS-7 in this proceeding.

13 JUDGE GLEASON: All right. I understand your

14 objection on that. What about Exhibit Number 87 Have

! 15 you finished your review of that?

16 MS. MOORE: Yes.

17 JUDGE GLEASON: What do you say about that?

18 MS. MOORE: We have no objection to the use of

19 that in this proceeding.

20 JUDGE GLEASON: Any objection by the other

21 parties?

22 MR. LEVIN 4 No objection to 8, Your Honor. It

23 doesn 't seem to matter whether 7 is here for -- reading

() 24 it, it can't be used for any purpose.

25 JUDGE GLEASONa Well, we have not ruled on

O
i
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1 that.

2 MR. LEVINa I am saying we maintain our

Q 3 objection to it.

4 JUDGE GLEASONa I see. All right. UCS

5 Exhibit Number 8 is admitted into evidence, and Number 7

6 we will consider tonight and we vill see you all at 9 00

7 tomorrow morning.

8 (The document previously
'

9 marked UCS Exhibit Number

10 8 for identification was

11 received in evidence.)

12 (Whereupon, at 5:03 o' clock p.m., the hearing

13 recessed, to reconvene at 9:00 o' clock a.m., Wednesday,

14 January 26, 1983.)

15

16

17

18

19

! 20

21

'

22

23

'

24

25

O
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