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(} EE99EEDI SS'

2 (9:30 a.m.)

3 JUDGE EDLESa Good mo rning .
. 7s
C

4 We will begin this morning with the Staff's

5 witnesses. But before we do that, a re there any matters

6 of business that we need to take up in advance of that?

7 MR. WEISS 4 Mr. Chairman, I just wanted to

8 address the question of when Mr. Ornstein should

9 appear. You asked me yesterday if I wished to call him

10 during the boiler condoncer section or this section. I

f 11 wanted to let you know that, although the bulk of the
t

a

12 questions that we have for Mr. Ornstein deal with boiler

13 condenser, there are a few that deal with bleed and

14 feed, and we would like to take them all at once after;

i 15 all of the other testimony is in.

16 I just want to make it clear so there wouldn't

17 be any objections to asking those few questions.

18 JUDGE EDLES: Will there be any problem with

19 that with any other counsel?

20 MR. CUTCHIN: None with the Staff, sir. But I
i

21 think for clarifica tion I would have read the Board 's
,

22 ruling under the paragraph of the regulations under;

23 which it was made to say that the Board was directing

() 24 tha t th e S ta f f present as the Staff's witness a Staff

25 person with that knowledge. And of course we will make

(
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O ' *1 11 ste *en ver **e so ra nt= ai 11 "1 -t

2 JUDGE EDLES: Well, I think it was our intent,

3 Mr. Cutchin, to respond simply to UCS* request for

4 subpoena. We issued the subpoena on behalf of UCS. It

5 is my understanding correct me if I am wrong -- that--

'
-

]
% when subpoenas are issued on behalf of someone, that

7 person comes as a witness on behalf of the party issuino:
j

; 8 the subpoena.

9 Now, he may well be a host 11e witness or a
,

;

10 witness for which Ms. Weiss is unaware of the testimony;

: 11 he is likely to give or something like that. But as I
i
'

12 understood the matter, he would be called as a UCS
a

13 witness.
!

! v 14 MR. CUTCHIN: Jell, if I disagree with that

15 and I find that the Staff does, I will get back to the

! 16 Poard. But either way it's not going to be a problem.
!
'

17 JUDGE EDLES: If I'm incorrect on that I would
:

18 appreciate any regulatory case authority contrary to my

19 understanding.,

20 Then I believe we proceed, Mr. Cutchin, with

21 the Staff's witnesses.

22 MR. CUTCHIN: We would recall Mr. Jensen and

23 Dr. Sheron to the stand.

O 24 JUDGE EDtES- 1 wou1d aoain r.e ind the

25 witnesses that you continue to be under oath.

O
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.

(). 1 Whereupon,
,

2 BRIAN W. SHERON and
;

3 WALTON L. JENSEN, JR.,

4 recalled as witnesses by counsel for the Regulatory

j 5 Staff, having previously been duly swcen by the

6 Chairman, were examined and testified further as

7 follows: -

.

8 HR. CUTC'HINs And, their testimony having been

0 placed in the record in full yesterday, they are

10 available now for cross-examination. I would suggest,

11 sir, since there are no other witnesses on either. 9, 10

12 or 11, if it please the Board, perhaps while they are on

13 the stand we could just gc through 9, 10 and 11 before

C 14 se come back'to 8, which would be the only rezcining

15 issue. -

.

16 JUDGE EDLESs Okay.

17 (Counsel for the Intervenor conferring.)

18 MB. WEISS: Excuse me. We just have our

19 papers a little messed up.

20 CROSS-EXAMINATION

21 ON BEHALF OF INTERVENOR

22 BY MR. POLLARDS
.

23 0 Now, Dr. Sheron, first I want to address the

() 24 changes to your testimony on issues 9 through 11 on page
'

25 35 of your testimony, which is' figure 11-2.

() .
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() 1 A (WITNESS SHERON) Excuse me. I don't have a
,

2 copy of my changes in front of me. I thought I had

S 3 them. ;
[

4 (Document handed to witness.) i

i

5 A (WITNESS SHERON) I have it now.
- |

6 Q I'm sorry, I got a little bit ahead of f

7 myself. First on page 34, which is figure 11-1, what |
'

,

8 was the basis for that change? [

9 A (WITNESS SHERON) We called Idaho National r

f

10 Engineering Lab and asked them to clarify the sequence [
;

11 of events with respect to their calculation, and they !
t

12 advised use that the 1200 seconds should be 1500, and ;

!

13 that the statement made in my testimony regarding i
-s

- 14 sta rting the HPI at 20 minutes was indeed 20 minutes ;
i

15 after the initiation of the event, as opposed to the

16 start of the calculation.
. |

17 If you recall, there were 300 seconds in which |

18 they ran for steady state calculation before they j

t

19 initiated the event. So the question was, did the HPI |
!

20 inilate at 15 minutes or 20 minutes, and they confirmed i
;

21 that they did do it at 20 minutes.

22 0 The motivation for this call to Idaho, was

I-
23 that as a result of the questions we asked you d uring j

i

() 24 your deposition? .

!

25 A (WITNESS SHERON) That is correct. ;

!

() '

!
|
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() 1 Q Just so that we can be a little bit faster in

2 my questioning, is the explanation for the changes on*

3 page 35, which is figure 11-2, page 36, 11-3, page 38,g-
V)

,

4 figure 11-4, and page 39, figure 11-5, is the

5 explanation for the change on those figures the same as-

6 what you've just describen for page 34, figure 11-17

7 A (WITNESS SHERON)' Yes, it is.

8 0 So that Idaho sent you incorrect information

9 originally; is that correct?

10 A (WITNESS SHERON) If you want to interpret it

11 as incorrect. It is just a matter of how one reads the
.

12 curves, I guess. Obviously they were being misread at

13 the time, 2.nd this is what they felt was a clearer -- in

14 other words, they put down one HPI train initiated at

15 1200 seconds. Their interpretation was 1200 seconds

16 from the start of the event, as opposed to the start of

17 the calculation.

18 0 Among the people who misread those curves was

19 yourself; is that correct?

20 A (WITNESS SHEBON) Correct. I was not sure

21 which was the corrcet time.

22 (Counsel for the Intervenor conferring.)

23 Q Is it correct that all of the figures included

() 24 in your testimony on issues 9 through 1.1 are the figures

25 cupplied by Idaho and tha t the only change you made is
1
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.

() 1 to add the page number and to change the figure aumber

2 from the figures as they were submitted to you by EGEG7

3 A (WITNESS SHERON) On response to question 11,

4 there are I believe two figures, figure 11-6 and 11-7,

5 which were performed by Los Alamos National Laboratory,
,

8 not Idaho. But the other remaining figures 00 --

7 (Panel of witnesses conferring.)

8 A (VITNESS SHERON) Yes, the figures for

9 response to questions 9 through 11, with the exception l

10 of the 11-6 and 11-7, were from Idaho National

11 Engineering Laboratory, and the only thing we did was to

12 attach our own figure numbers and make the indicated

13 correction on the time that the HPI was initiated.

1A Q If you refer now to page 40,foriginally the

15 testimony as filed in the middle of the page, the

18 sentence read, "Thus, the liquid flow uncertainty is

17 biased in a conservative direction," and you've now

18 changed that to read, "Thus, the liquid flow uncertainty

19 is mostly biased towards the conservative direction."

20 Can you please explain to me the basis for

21 that change?

22 A (WITNESS SHERON) Yes. During the deposition

23 you had asked whether I was referring to it being

() 24 entirely conservative, and in fact the plus 9 percent

25 could be interpreted as in a nonconservative direction,

O
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:

1 I agree that the wording is not clear and this was added

2 just.to better clarify the intent that was meant by this ;

3 sentence.f

%er
4 0 With respect to this testimony on issues 9 f

5 through 11, is it correct, Dr. Sheron, that you are the 1

6 principal author of this testimony, as opposed to Mr. j

7 Jensen?

8 A (WITNESS SHERON) Yes. I did primarily the
,

9 initial drafting and Dr. Jensen was -- I guess reviewed
f

10 it, addad to it, supplemented it, whatever. But we did
i

11 both cosponsor it.

12 O I'm going to direct my questions to you, Dr. I

i

13 Sheron. If Mr. Jensen wishes to supplement your answer, -,

14 that's fine.
-

,

15 The Appeal Board's question on issue 9 deals
,

16 with -- the question is, under what circumstances feed !

i
17 and bleed is necessary at Three Mile Island Unit 1. And t

i

18 about six lines down into your answer on page 22, you ;
.

19 say that feed and bleed cooling involves using systems |
. I

20 under conditions for which they were not specifically [

!
21 designed.

|

|
22 Could you please tell me which systems are j

23 being used under conditions for which they were not ;
,

r

24 specifically designed in the feed and bleed mode? j
;

25 A (WITNESS SHERON) The safety valve and its '

|

I

l
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,

(') 1 associated relief systems, the quench tank and the like,

2 were not, obviously sized to handle the discharge, the

3 continuous discharge from the safety valve. The nafety

4 valves, my understanding is, were not specifically

5 designed to relieve a two-phase or single-phase liquid v

6 flow. And although the high pressure injection pumps

7 are believed to be capable, a design condition for them

8 is not specifically to provide continuous flow of

9 coolant to the reactor system at 2500 pounds for an

10 extended period of time. ,

11 JUDGE EDLES: Dr. Sheron, could you just move
4

12 a touch closer to the mike or pull it closer to you.

13 (Counsel for the Intervenor conferring. )

14 BY MR. POLLARD: (Resuming)

15 Q Do the Three Mile Island Unit 1 emergency

16 procedures direct the operator to attempt to use the

17 PORY during feed and bleed?

18 A (WITNESS SHERON) I don't know the answer to

19 that.
t

20 A (WITNSSS JENSEN) It is e.y understanding that |
|

21 the procedures tell the operator to open the PORV in |
!

22 feed and bleed. !

!

23 Q Dr. Sheron, then if the PORV were being used, +

() 24 is that another one of the components that would be in

25 use under conditions for which it was not specifically i

!

(
:
{

i
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.

]~ 1 designed?

: 2 A (WITNESS SHEROE) I believe that is correct.

' O[
3 0 In what respects is the PORY not specifically

4 designed for use in feed and bleed?

5 A (WITNESS ~SHEs0N) That is difficult to say.
'

.

6 Again, this is strictly my judgment on it, but it is not

! 7 again designed like the safety valve capacity, two-phase

8 or liquid flow. And I do not know the states of the'

i

9 control mechanisms on it, whether they are designed to

10 operate in the environment that would be associated with

11 a feed and bleed situation.3

i

12 0 In your earlier answer, you said the HPI pumps
i
d

13 are believed to be capable. What is the basis f or that

| 14 belief?
i
; 15 A (WITNESS SHERON) The basis is that the
i

} 16 shutoff head for the pumps is considerably greater than

17 the safety valve set pressure of 2500 pounds.
|

: 18 0 Do you know what the shutoff head pressure is
a

19 for the TMI-1 HPI pumps?
i

| 20 A (WITNESS SHERON ) I'm not sure. I think it is
i
1

'
21 about 2700 pounds.

22 0 If a pump is designed to have a shutoff head
,

23 cf 2700 pounds, how does that information lead you to

24 believe that the pump is capable of running long-term at

25 a pressure above 2500 pounds?

'

O
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,

1 HR. CUTCHINs For clarity,, Mr. Chairman,

2 could Mr. Pollard please define what he means by long

3 ters?
'

,

'

!

4 MR. POLLARD: We will come back to that

3 question. f

6 BY HR. POLLARDS (Resuming)
,

7 Q First I will ask the witness to define for me, :
i

8 if we were in the feed and bleed mode at Three Mile
,

.

9 Island Unit 1, is it correct that feed and bleed might
i

!10 have to continue for a time longer than it took to empty

11 the borated water storage tank if there were no means of |

12 reroving heat through the steam generators?

13 A (WITNESS SHEEON) I would guess one could
.

14 postulate such a scenario.
,

15 0 And is it correct that af ter the borated water h
|

16 storage tank is emptied, that the operator vocid i
!

17 transfer the suction to the sump and take water from the ;

:

18 containment sump with the low pressure injection pumps
i

19 discharging to the high pressure injection pumps, and

20 that you would continue to feed and bleed in that mode? :
i

21 A (WITNESS SHERON) I would presume as much. We |

!1

22 have not carried out any detailed analysis to determine
|

23 the capabilities of long-tarm feed and bleed.
I

24 0 Do I understand your last ans.wer to mean you
~

l

25 don't know how long the HPI pump would have to run at !

!

!O
i
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1 2500 pounds?

2 A (WITNESS SHERON) No, I have no idea.

3 0 Then what b4 sis do you have for believing that
;

4 the HPI pump is capable for running until -- what basis

5 do you hava for believing that the HPI pump is capable
.

6 of performing as it would need to in a feed and bleed

7 mode at Three Mile Island Unit 1, if you don't know how

8 long the pump has to run?

9 A (VITNESS SHERON) The presumption is, is that

10 one has to be able to restore some sort of feedwater

11 within a reasonabic period of time.

12 0 How longt

| 13 A (MITNESS SHERON) Again, it is just my
i

'- 14 judgment. I would presume within a few hours.

15 Q When you presume that you could restore

16 emergency feedwater within a few hours, you must have

17 made some assumption about the cause of the loss of

18 emergency feedwater; is that ccrrect?

19 A (WITNESS SHERON) Not necessarily.

20 0 Well, if we don't have emergency feedwater

21 available and we are in the feed and bleed mode, and

22 then you say that you believe the emergency feedvater

23 can be restored within a few hours, if you don't know

() 24 -what caused the loss of emergency feedwater what basis
|

| 25 do you have for presuming that it can be r3 stored in a

O

|
'
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|

3

h 1 few hours?

2 A (WITNESS SHEROM) . Well, I would like to go
t
(

. 3 back and just state that, again, we are not requiring:
4

'

4 feed and bleed for any specific scenario. There is no

| 5 design base for feed and bleed, and it's very difficult

6 for me to sit and speculate under what conditions it
,

i

; 7 will or won't work and for how long and to design a
:

8 specific scenario when we don't have one.

! 9 Q 'So then, is it correct tha t your testimony
i

| 10 concluaing that the components at Tnree Mile Island Unit
1

.
11 1 which are necessary for feed and bleed, your testimony

|

,f 12 is purely speculation, then, as to whether or not the
i

13 components are capable of accomplishing that function?

\/ 14 A (WITNESS SHERON) Based upon engineering
i

! 15 judgment, that is correct.

16 Q Are you aware of any tests that have been done.

j 17 on the Three Mile Island Unit 1 high pressure injection

18 pumps which would give you any empirical information on

i 19 which to base your engineering judgment regarding how

! 20 long the HPI pumps are capable of running at 2500
!
'

21 pounds?

1 22 A (WITNESS SHERON) No, I'm not aware of any.

23 Q Could you explain to me, then, what is the

O -

24 ae=1 ror reur e=21=eeriaa suso eat ta t tae Iaree "11e'

j 25 Island Unit 1 HPI punps are capable of performing as

O:
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i

'

' re==1r a ia **e < a aa d1 a oa 2 !-O
2 A (WITNESS SHERON) For a small break loss of

.3 coolant accident, the pumps are obviously required,to

4 opera te to mitigate the event. Small breaks typically
|

'5 can run anywhere within from half an hour to an hour or

6 longer.. While these breaks do not have a system

7 pressure of 2500 pounds, they can remain at relatively

8 high pressures, perhaps that of the secondary side

9 relief valves, for extended periods of time, again in

10 the order of tens of minutes, 20 minutes, 30 minutes.

11 The operation at a pressure of 2500 pounds, as

12 I said, I am not aware of any information which says

13 these pumps cannot operate at 2500 pounds. And based

14 upon my understanding of the design of the pumps, their

15 shutoff head is sufficiently above that.

16 Q Is it correct, then, that your testirony is

17 you 're not aware of any information that the TMI-1 HPI

18 pumps cannot perform as required during feed and bleed

19 cooling, nor are you aware of any information that they

20 can perform as required during feed and bleed cooling?
;

21 A (WITNESS SHERON) I think that is a fair

22 statement.

23 0 With respect to the capability of the TMI-1

i 24 safety valves whose performance is regttired during feed

25 and bleed cooling, do you have any experimental data of

O
|
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() I the flow rate through the THI-1 safety valves as a

2 function of pressure and flow quality?

3 A (WITNESS SHERON) The only data I'm aware of

4 is what I heard in Mr. Lanese's testimony of yesterday.

'5 But I personally have not seen or reviewed any.

6 MR. CUTCHIN: Mr. Chairman, while there is a

7 lull here, perhaps we could save some time here if we

8 make clear our understanding that the interest of the

9 Boa rd was in whether or not the feed and bleed method of

K) heat removal, if called upon, would have any

11 experimental or analytical verification.

12 Now, it is a fact that we did not bring

13 witnesses here who are intimately familiar with either

14 the environmental or other qualification of this
.

15 equipment, that having been decided earlier to be

16 outside the scope of this proceeding. And I just want

17 the record to reflect that the fact that these witnesses

18 do not have tha t inf ormation, there shouldn 't be any

19 great conclusions drawn from that.

20 MR. WEISS: I think that's a nice try, Mr.

21 Chairman. But I don't think we've asked anything beyond

22 the scope of this hearing.

23 JUDGE EDLES: I agree with Ms. Weiss. I think

() 24 so far Mr. Pollard has stayed within the ground rules,

25 and it seems to me that as to the reliability of the

ALDERSON REPORTING COMPANY,INC,

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

_. - __ _ . . _ . . _ . _ . .. _. _ _ . . . . _ . _ _ _ __ _ _ _ _ _ .___ _ _..__- -. _ _



_ -

. . . _

191
.

() 1 witnesses' testimony or what conclusions or inferences

2 ve should draw, it seems to me you can make that point

3 on brief.
(~))\-

4 MR. CUTCHIM: The point I'm making, Mr.

5 Chairman, is if indeed this Board feels that it needs

6 information on that subject, perhaps we should have

7 different witnesses'here, and perhaps some of those

8 questions could indeed have been asked of Licensee's ,

i

9 vitnesses, who would be in a f ar better position to

10 know.
,

11 JUDGE BUCK: Mr. Cutchin, I don 't think any {
12 questions were on the environment. I think they were on'

'

;

i i

13 the question of operability and reliability of the pumps .

O :

14 involved here- !

!
15 MR. CUTCHINa And we have stipula ted, Mr. ;

;

16 Chairman, that this is not a design basis event. What
r:

'
17 is there is there, and if we need inf".mation on the !

!
18 capability of that equipment these ce not the |,

.

19 witnesses.

i
20 BY MR. POLLARD (Resum' .q )

'

i
21 Q Again, Dr. Sheron, 2 state in the middle of !,

|

22 Your answer to question 9 on page 22, " Based on analyses
.

I
23 performed by B&W and by the Staff, we believe that there !

-
t

) 24 is a high probability that the systems .will perform-
:

25 successfully." !

| |

(3)
'

,

1

1
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O 1 oo re have a r a a11 e that o 14 inaicate4

2 if there is a high probability that tho systems will

3 perform successfully, even under conditions which are

4 beyond what they were specifically designed for?

5 A (WITNESS SHERON) What was meant -- and I

8 think we explained this at the deposition -- what was

7 meant by the statement was that wc have confidence that

8 when I say the systems will perform -- what did I say,

9 successf ully -- in the context of being able to remove

10 decay heat from the primary systems this was not

11 intended to convey any confidence in their operability,

12 their mechanical design, their operability. -

13 It was simply to mean that we have high

14 confidence that, given their performance

15 characteristics, we have high confidence that decar heat

16 will be successfully removed.

17 Q Is it correct, then, that your testimony is

18 primarily based upon computer analyses and that you are

19 unable to tell me to what extent those computer analyses

20 are applicable to TMI-1, cecause you don't have any-

21 knowledge about the capability of the components at

22 Three Mile Island Unit 1 to behave as your computer

23 predicts they will behave?

| O 24 A <WITuzSS SHeaOn> 1f whet you.mean by yeer

25 question is that, do we know whether the components will

O
!
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.

1 perform according to'the way they are rated to perform

2 under their design base conditions, and then extrapoltte I
4

3 it to a beyond-design-base feed and bleed with no data

4 to support the way they operate in that extrapolated
i

5 mode, the answer is yes.

; 6 I don't have any definitive data in the

7 computer codes to not rely on, or do not hcVe any
f

j 8 definitive data, okay, which substantiates their

9 performance capabilities beyond the design base.
!

i 10 (Counsel for the Intervenor conferring.)

11
4

12

I 13

14
1

15

I 16
2

.

17;

I
i 18

19'

20

21.

I 22
!

23

24' .

25

|O
i

e
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1

(] 1 MS. WEISSs Mr. Chairman, we have to look

2 through the rest of these questions in ligh t of the

3 ansvers we have gotten this morning for a couple of

4 minutes.

5 JUDGE EDLESs Dr. Buck has s question or two,

6 if he could be permitted to ask them while you are going

7 through your material.

8 JUDGE BUCK: Mr. Sheron, on what basis do you

'

9 rate -- I believe the Board does rate, or the staff,

10 rather, -- rate the HPI ptmos as saf ety grade? Is that

11 not correct?

12 WITNESS SHERON: Yes, for the design base for

13 those pumps, that they are safety grade.

14 JUDGE BUCK: All right. What are the pumps

15 designed to do?

16 WITNESS SHERON: To operate during the design

17' base conditions, including the environment.

18 JUDGE BUCK: All Iight. What are the design

19 basis conditions for the high pressure injection pumps?

20 WITNESS SHERON: They are used for, I think,

21 the steam line break and for small break loss of coolant

22 accidents.

23 JUDGE BUCK: Is that all they are used for?

O 24 v1r"rss at":8"> we12 taer re tae =or 1

25 makeup to the system , so they are generally in use all

O

ALDERSoN REPORTING COMPANY,INC,

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

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



195

((]) 1 of the time at the plant.

2 JUDGE BUCK: All right. How often do they run

3 and for how long a period of makeup do they run?-

4 WITNESS JENSENs One pump would always be in

5 service.

6 JUDGE BUCKS Bunning most of the , time?

: 7 WITNESS JENSENs Yes, sir.
''

1

8 JUDGE BUCK: And all of the HPI pumps, no
f

9 matter how many there are, they are all rated the same
i

10 way as far as continuino operations are concerned?
,

i

11 WITNESS JENSENs That same design of pump.

12 And the pumps are located in the auxiliary building. So
>

i 13 they would not see loss of coolant environment.

14 JUDGE BUCK All richt. One of the design

15 bases of these pumps is that they have a shutoff head of

16 some -- what is it 2700 pounds, if I remember--

17 cor rectly .

18 WITNESS JENSENs Yes.

19 JUDGE BUCK: And that is one of the

20 specifications; is that correct?

21 WITNESS JENSEN: There is a design flow as a

22 function of back pressure carve that the pump is

23 designed to.

24 JUDGE BUCK Do you know what flow their

25 design is to provide at, say, 2400 pounds of pressure?

'
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|

h 1 WITNESS JENSENs As I remember, there were
,

2 some tests of the head flow curve required by the staff.

3 I do not know whether the tests have been performed yet

4 or not, but I believe the staff required --*

5 JUDGE BUCKS Well, I am not talking about the
i

6 test. I an asking about design specifications.

7 WITNESS JENSENs I think I would need the'
;

8 question again.

9 JUDGE BUCKa I an asking is there a design

10 specification as to what flow must be provided against a
,

4

11 head of 2400 pounds, as an example, or 2300 pounds. In

12 that area.
i

! 13 VITNESS JEMSENs Yes,.there is.

j 14 JUDGE BUCK: Is there a design as to how long

15 the pumps should run against that head or design

16 specification?
,

17 WITNESS JENSEN: I do not know what it is

18 above che design pressure of the plant. Of course, the

19 pump is desighed to run for an indefinite period at the

20 plant design pressure, which is about 2200 pounds per

21 squire inch.

22 JUDGE BUCK: And the specification there calls

23 for the pump to run for an indefinite period?

.O 24 1rxzSs atxsrN= re - -

25 JUDGE BUCK: And that is the basis upon which

O

ALDERSON REPORTING COMPANY,INC,

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

- _ - . _ _ _ _,



_.

197

{) 1 you grant the set of specification as the basis upon

2 which you grant a safety grade qualification to those ;

3 pumps?

4 WITNESS JENSENs The safety grade

5 qualification is based upon many things, and 1 was not !

8 the one that did that review. But, of course, that is
t

7 based upon a seismic and environmental qualification,
,

,

i
8 emergency power redundancy of pumps, and the NRC ;

4

9 determined that the high pressure injection system was, j

i 10 indeed, safety grade.

11 JUDGE BUCKa All right, thank you.
,

!
I12 JUDGE EDLES: Mr. Pollard, if you need a

13 little more time we can wait for a moment or two. |
!

14 BY MR. POLLARD (R esu ming) :-

15 0 Er. Jensen, can you tell me either
i

16 quantitatively or a ratio what is the flow through the '

)
17 TMI-1 HPI pumps at the normal operating pressure? And ;

18 then, what is the flow from the TMI-1 HPI pumps at 2500 !
i

19 pounds pressure? f

20 A (UITNESS JENSEN) I can 't remember the flow at

21 normal operating pressure. The flow at 2500 is 256
l !

| 22 gallors per ain!1te. I don't think the flow is very much f

.i
23 dif ferent a t normal operating pressure.

{

) 24 Q Are you familiar with the TMI-1 piping for the

25 HPI system to the extent that you could confirm tha t f
!

.

D

I
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.

O i there are recircu1ation 11nes for the high oressure

2 injection pumps?

3 A (WITNESS JENSEN) I am not sure whether there.

4 are recirculation lines or not. I am not sure ther

5 would be required because the pump can -- the pumps are

6 normally cooled when they are passing flow. The flow of

7 the water passing through the pump provides the

8 necessary cooling water, and I would presume the pump

9 would not overheat during operation.

10 0 So then it is the flow of water through the
;

i 11 pump which cools the pump?

(WITNL"S JENSEN) I think at least in the cased12 A

13 of these pumps, I think it ic.
,

14 0 When the discharge pressure goes up, the flow

15 through the pump goes down and, therefore, the coolant

16 for the pump would go down. Is that not correct?

17 . A (WITNESS JENSEN) Yes, that is what I

18 understand.

19 Q So that extrapolation from the fact that the

20 HPI pump is used as the normal makeup pump and has a

21 given amount of flow through it, you cannot really

22 extrapolate that performance to whether or not the pump
|

| 23 would perform successfully in the long term or

24 indefinitely at 2500 pounds, can you? .

25 A (WITNESS JENSEN) Well, 250 gallons per minute

| O
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1
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1 out so such heat that this large amount of flow would;

3 cause -- that the pump would overheat v1.th this large

; 4 amount of flow going through it. I would think that

5 this would look pretty much like the design condition of

6 the pump.
, ,

7 Now, close to a shutoff head, the flow would

8 be much lover, so close to 2700 pounds per square inch

.9 the pump might have difficulty.

10 Q You heard the testimony yesterday as to the

11 tolerance on the nominal sotpoint of the safety valves,
i

12 didn't you?:

13 A- (WITNESS JENSEN) Yes, I did.

O 14 Q Do you recall what the upper limit of that

15 tolerance vass how far above 2500 pounds?

16 A (WITNESS JENSEN) I think it was 3 percent. I

17 believe -- I think.I got that number.

18 0 You would agree, though, that as we approach.

19 2700 pounds or- whatever the shutoff head of the pump is,

20 there becomes a point at which there would be'
~.

21 insufficient cooling through the pump?

22 A (WITNESS JENSEN) I haven't looked at it, but I

23 would suspect so.

24 0 Dr. Sheron, in the middle of .-- well, we are

25 still on page 22, about the middle of the page. You say
,

O
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() 1 that we encorrage the operators to use all means

2 available to maintain cooling of the core, including
,

3 non-safety grade equipment under emergency conditions.
.

},

4 Can you tell me which non-safety grade equipment you

5 encourage the operator to use with respect to feed and
i

8 bleed?
!

7 A (WITNESS SHERON) With respect to feed and

8 bleed we would encourage the opera tors, as Mr. Jensen ,

9 said, to open a PORV in accordance with their procedures

to to help depressurize tha plant. We would also, as I

11 said, -- you know, this was a general statement to ;

12 encourage the operators to use non-safety grade

13 equipment in other areas besides feed and bleed. As I4

O 14 pointed out, putting low pressure sources of water to :

15 the steam generators; if it is possible, bringing a fire
.

t

16 truck in, pumping water from the river into the steam
|
!

17 generator if it is necessary. |

|
18 In general, an operator should not sit back '

19 and say gee, I can't ose that piece of equipment; it is
i

20 not safety grade, if his choice is cooling the core or [

21 not cooling the core. [
i

22 Q Is it correct that in your testimony where you
|

23 say you encourage the operators, that what that ;

)

() 24 "encouragment" amounts to is you would challence any
i

25 licensee's submittal or applicant's submittal which did )
,

!'

'

l
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] 1 not include in the emergency procedures a direction to

2 use the PORV?

3 A (WITNESS SHERON) I think yes, that is right,; s

i
'

.

4 we would challenge their basis for not providing that
|

5 7uidance in an emergency procedure.,

6 (Counsel for Intervenors conferring.)
,

7 Q Dr. Sheron, is it your position that there is

! 8 no -- and I emphasize no -- design basis event for TMI-1

i 9 in which feed and bleed is necessary?

10 A (WITNESS SNERON) That is correct. I am not

11 awa re of any.

12 (Counsel for Intervenors conferring.)

13 0 Isn't it correct that in stating your position
,

14 tha t there is no design basis event for TMI-1 in which

15 feed and bleed is necessary, isn't it correct that you

16 only consider a small break LOCA and a main feedwater

17 transient, but not including a main feedwatur transient

18 caused by an earthquake?

15 MR. CUTCHINa Mr. Chairman, I am going to
~

20 object, and maybe this wou1d be a good time, again, to

21 get back to the subject of yesterday. I believe based

22 upon a Commission order that was issued am the 4th, the

23 taking of any testimony by this Board relative to

24 seismic qualification or no would be clearly outside the

25 scope of the proceeding.

: O
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O .1 HS. WEISS: The purpose of the question is

2 simply to get the record clear on the limitation of the

3 testimony.

4 JUDGE EDLES: I think that is a reasonable

5 purpose; I will allow the witness to answer the question.
. .

6 WITNESS SHERON: Could you repeat the question?
!

i 7 HR. POLLARD 4 Could you read it back?

^

8 REPORTERS. "Os Isn't it correct that in

! 9 stating your position that there is no design basis

10 event for THI-1 in which feed and bleed is r.ecessary,

j 11 isn't it correct that you only consider a small break
;

| 12 LOCA and a main feedwater transient, but not including a
i

: 13 main feedwate transient caused by an earthquake?"

j 14 WITNESS SHERON: That is correct.
i
'

15 (Counsel for Intervenors conferring.)

i 16 BY HR. POLLARD (Resuming):
i

17 0 Dr. Sheron, I would like you to assume for
..

18 this question that the emergency f eedwater system were

19 cot safety grade.

20 A (WITNESS SHERON) Okay.

21 0 Under those conditions, is it not correct that

|
22 feed and bleed would be necessary to be used during

23 small break LOCAs and main feedvater transients?

O
'

24 (vrratss sarao*> we=1a eer ta t .taece we=1a a ve

25 to be an alternative means for decay heat removal. I

O
'
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2 required, just that a means, an alternative means, would

f3 3 have to be available.(J
4 0 And that alternative means would have to be

5 safety grade, would it not?

6 A (WITNESS SHERON) Within the context of today's
.

' 7 requirements, yes.

8 (Counsel for Intervenors conferring.)

9 0 With respect to a follow-up on the last

10 question, with respect to Three Mile Island Unit 1, in

11 it correct that emergency feedwater and feed and bleed

12 are, in your view, the only safety grade systems

13 available to cool Three Nile Island Unit 1 in the event
D

14 of a small break LOCA or a main feedwater transient?

15 A (UITNESS SHEROM) Within the scope of the

16 hearing, the emergency feedwater system, as I understand

17 it, meets safety grade requirements. I can't say

18 whether a feed and bleed is a safety grade system, a

19 feed and bleed system would meet safety grade

20 requirements. We have never said that, we have never

21 required it.

22 (Counsel for Intervenors conferring.)

23 MS. WEISS: We are finished with questions on

24 9, Mr. Chairman. We will be going on to question 10.

25 Hould this be a gocd time to take 5 minutes?

JUDGE EDLES I have no objections. Does
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i () 1 anyone object to taking 5 minutes at th$s point?

2 (No response.)
1

f(g 3 I think Dr. Gotchy has one question, and then
~

t>
4 we will take a five-minute break. 1

5 JUDGE GOTCHis Dr. Sheron, if you had a small

6 break LOCA but maintained off-site power, would the
,

7 ope ra tors normally rely, then, on main feedwater for,

: 8 cooling as opposed to emergency?
i

2 9 WITNESS JENSENs I believe that following a

10 small break LOCA, the main feedwater pump would be

l 11 throttled down and the cooling would be by the emergency

i 12 feedvater system.
!.

13 JUDGE GOTCHY: Well, subsequently, if you had
f

14 problems with emergency feedwater, would they then turn

15 on the main feedwater?

16 WITNESS JENSEN4 Yes. There are, -- I believe

17 there is in the procedures that if the main feedwater is

18 not available, then the procedures instruct the operator

| 19 to try to depressurize the steam generators and to

20 utilize the condensate pumps.

| 21 JUDGE GOTCHYs I see, thank you.

22 BY MR. POLLARD (Resuming):

23 Q Two questions on that, Mr. Jensen. Is the

() 24 main feedwater system at THI-1 a safety.-grade system?

| 25 A (WITNESS JENSEN) No, it is not.

O
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I

(]) 1 Q Please tell me specifically which procedures

2 you have reviewed which direct the the operator to use
?

3 main feedwater end to depressurize the steam generator7-)
%)

4 and use low pressure pumps to inject into the steam

5 generator.

6 A (WITNESS JENSEN) I believe it is the loss of

7 f eed water procedure.

8 Q Specifically, which emergency procedures for

9 Three Nile Island Unit 17

10 A (WITNESS JTNSEN) I don't remember the number

| 11 of the procedure.

12 Q You did review Three Hile Island Unit 1
:
' 13 emergency procedures; is that correct?

| 14 A (WITNESS JENSEN) I looked at them, but it was

!
15 some time ago.

16 0 So that your answer, then, is you don't even
a

17 know if you reviewed the most current version of the

18 eme rgency procedures for Th ree Mile Island Unit 17

19 A (WITNESS JENSEN) I haven't looked at the most

20 current version.
;

21 0 Do you know if the version that you looked at

22 is the most cu rrent version ?
,

23 A (WITNESS JENSEN) I don 't think so.

()'
24 0 You don' t think you know, or Jou don't think

25 wha t you looked at is the current version?
4

O
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2 current version. j

3 0 I know you don 't know the numberse but could,q
. U'

4 you tell me again which are the procedures that you did

5 look at?

6 A (WITNESS JENSEN) I think i t was the loss of-

:

7 feedwater procedure.

8 (Counsel for Intervenors conferring.).

4

9 BY MS. WEISSa
4

: 10 0 I am going to har.d you a copy of THI Nuclear
a

11 Sta tion Unit 1 Emergency Procedure 1202-26A, loss of4

12 steam generator feed to both once-through steam.,

i

; 13 generators, Revision 14.
4

i .

14 JUDGE EDLES: Is there a date on that?'

15 MS. WEISS: Yes, June 4th, 1982."

16 JUDGE EDLES: Do other counsel have copies ofj

17 tha t document?

i 18 MR. BAXTER: I do.

I
19 MR. CUTCHIN4 I am sharing one.

20 JUDGE EDLES: And Mr. Adler?

21 MR. ADLER: We do not.
!

22 JUDGE EDLES: Es. Weiss, would you have an.

,

23 extra copy f or Mr. Adler to look at?

O 24 "s Wt1ss. ^11 e aeve 1 tat o e> we suet -

25 got it last week from Mr. Baxter and really didn't

O
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4

() 1 anticipate that it would be used.

2 MR. ADLERa I have no objection to proceeding. |

3 (Counsel handing document to witnesses.)

I 4 MS. WEISSa I would like to have this marked
i

5 for identification. Shou'1d we start the exhibit ntabers
! 6 all.over again?
|

7 JUDGE EDLES: I think ve should probably do

8 this sequentially so as not to have any confusion.

) 9 MR. POLLARD: The licensees --
i

10 JUDGE BUCKS Are the witnesses supposed to be

! 11 reading this now?

!
; 12 MS. WEISS: Yes.

'

4

i 13 JUDGE BUCK: Why don't you have them read it

(
{ 14 now, if tha witnesses could be reading it, we can get
j

j 15 the number later.
!

i 16 MS. WEISS: The last exhibit that we h a ve f ro m
1
;

| 17 the Licensing Board record was UCS 44, so this would be
<

18 UCS 45. -

19 MR. CUTCHINs And might I ask , Mr . Chairman,
i

| 20 while she is providing copies to the reporter, that
!

i 21 copies be made available to each of the attorneys as

; 22 well?
:

1
|

f 23 JUDGE EDLES4 As well as to the Board. I

i ) 24 (The document referred to
i

25 was marked UCS Exhibit

O
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i

() 1 No. 45 for

2 identification.)

3 (Pause.)

4 JUDGE EDLES: Dr. Sheron, are you nearing the

5 end of your perusal of the document

6 WITNESS SHERONs Yes, sir. -

7 BY MR. POLLARD (Resuming):

8 0 Mr. Sheron, do you find any -- or, Mr. Jensen,

9 -- do you find any place in that procedure where it says

10 to use main feeduster or depressurize the system, to use

11 low pressure pumps?

12 A (WITNESS JENSEN) I found the part. I found

13 where it says to use main feedvater. And it says -- of

14 course, it says to try to get main feedvater back. This

15 is a loss of main feedvater, so it says to look and see

16 that the emergency feedvater pumps operate, and then try

17 to get it back; if you lose the emergency pumps to try

18 to get back either main or auxiliary feedwater.

19 And then it says to turn on the high pressure

2C injection pumps if you can't get any feedvater.

i 21 0 And it says use the inadequate core cooling

' 22 procedure, does it not?

23 A (VITNESS JENSEN) If neither main nor emergency

() 24 feedvater can be restored and plant dep.ressurization is

25 required, refer to the inadequate core cooling procedure.

()
.

'

! i
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() 1 Q So wouldn 't' it be correct to say, then, that

2 at least based upon this emergency procedure, the way

3 things will work assuming this procedure is followed is
}

4 if there is a loss of both main and emergency feedwater,

3 5 the operators are directed, not as you suggested in your

6 testimony or answer to use low pressure pumps, but in

.
7 fact, to go essentially to feed and bleed?

!

8 A (WITNESS JENSEN) Well, I don't remember what

9 the inadequate core cooling procedure says, and it may

~

10 very well -- of coursa, the procedure as we have it here

11 has told the operator to operate high pressure

12 inj ection . And this would -- if feedwater were not

13 established, it would actuate the feed and bleed. And I

( 14 believe the guidance of the procedure is also telling
.

15 the operator while the high pressure injection pumps are

16 operating, to continue to try to get feedwater back.

17 Q But this does not say in this procedure to try

18 and get water bark to the steam generator by
,

19 depressurizing it and usino the low pressure pumps, like

20 the condensa te pnsps. Is that correct?

21 A (WITNESS JENSEN) Not in this procedure.

22 HS. WEISS: Could we have a stipula tion f rom

i
23 counsel that this is the most current revision of thei

24 procedure? .

25 MR. BAXTER Yes. And as to the matters that

O
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:

(]) 1 were discussed today, that hasn't changed in the

2 Licensing Board proceeding.

3 MS. WEISSs I will move this into evidence.t s

~

4 JUDGE EDLES: Any objection?

5 MR. BAXTERs No.

8 JUDGE EDLES4 In the absence of objection, su

'

7 noved.
i

8 (The document previously

9 marked UCS Exhibit No. 45
-

i

10 for identification was ;
i

11 received in evidence.)

12 JUDGE EDLES: Ms. Weiss, have you now finished

13 with question 97
m

v 14 MS. WEISS: Yes. +

15 JUDGE EDLES: Let's take a 10-minute recess.
!
<

18 I'm sorry, let's finish question 9, I am sorry.
,

t

17 CROSS EXAMINATION |
t

18 BY MR. B AXTER :
'

!
19 0 Mr. Jensen, just to ge t to the bottom line of |

I
20 Nr. Pollard's questioning about the HPI pump capability, ;

i

21 does the use of the HPI pumrs for system makeup for '

;

!

! 22 eytended periods of time during normal operation of the
.

|

23 plant give you confidence in the HPI pump capability for I

() 24 feed and bleed conditions? .

I 25 A (WITNESS JENSEN) Yes, it would. It would show j
'

;

;

l'

ALDERSoN REPORTING COMPANY,INC,

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

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



211- ,

() 1 the pump could operate for a long period of time with

2 flows not so much different from what it would have in

3 feed and bleed operations.

4 MR. BAXTER: Fine, that is all I have.

5 JUDGE EDLES: Mr. Adler?

| 6 MR. ADLERs The Commonwealth has no questions.
!

7 JUDGE EDLES: Any redirect, Mr. Cutchin?

8 MR. CUTCHIN: A couple of questions, Mr.

9 Cha irma n .

10 REDIRECT EIAMINATION

11 BY MR. CUTCHIN:
,

12 0 There has been some discussion as to whether

13 EFW is or is not safety grade. What does the fact that

14 the EFE system may not be fully safety grrde by the time'

15 of RESTART say to you, if anything, about whether it

16 would be reliable?

17 A (WITNESS JENSEN) I don 't know the relationship

18 between the reliability of the system and whether or not

19 it is safety grade.

20 Q Do you know that there is any relationship?

21 A (WITNESS JENSEN) No, I don't.

22 MR. CUTCHINs That's all, Mr. Chairman.

23 JUDGE EDLES: Ms. Weiss?

() 24 MS. WEISS: No further questi.ons.

25 JUDGE EDLES We will take a 10-minute recess.4

O '

V
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(} 1 JUDGE EDLESa Let's go back on the record.

2 MR. CUTCHIN: Mr. Chairman, before we move to

3 tha questions on the next two issues, maybe it would be

4 timely -- I have placed at the stations of the Board and

5 the parties copies of Dr. Graham Wallace's testimony in

6 the GPU/BCW proceeding. It was asked yesterday that we

7 provide transcript references, but it is my

8 understanding that this is the extent of that testinony,

9 and it is at transcript pages 6647 to 6656 on direct,

10 and there are two pieces at transcript 6782 to 6789, and

11 6813 to 6818 on cross.

12 JUDGE EDLES: Those are the transcript pages

13 in the Southern District of New York?

14 MR. CUTCHIN: That is correct, and that is the

15 testimony that was referred to, I am told, in the Board

16 Notification 81-23.

17 JUDGE EDLES: You mean 83-217

18 MR. CUTCHIN: Yes, 83-21. I'm sorry. And I

19 take that to satisfy my obligation.
,

!

20 JUDGE EDLES: Yes, sir. j

21 (Counsel for Intervenors conferring)

22 CROSS EXAMINATION

23 BY MR. POLLARD 4

() 24 0 on page 22 of your testimony you refer at the

25 bottom of page 22 to a report attached to a letter from

(:),
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O ' P " orth o' roco te "r 3 r sot c*i s- -t- -c-*-t-

2 entitled " Extension of Analysis of Primary Feed and

3 Bleed Cooling in PWR Systems," PN-08-83, da ted January

4 14, 1983. Is that the document which was sent under jj

f 5 cover of letter from your counsel to this Board dated

6 February 17, 19837
i

7 MR. CUTCFIN: I will stipulate that it is, Mr.'

i

8 Chairman.'

.

9 BY MR. POLLARD: (Resuming)

; 10 0 Dr. Sheron, do you have a copy of that in
i

11 tront of you? We will be asking some questions on it.

I 12 A (WITNESS SHERON) Yes.

13 Q Will you please look at page 2 of the EGCG
O
V 14 report? I'm sorry. I occasionally get ahead of

15 myself. In the figures attsched to your testimony for

16 Issue 10, is it correct that figures 10-6 through 10-8
;

17 were not included in this EGCG report and you obtained

i 18 those separately?

19 A (WITNESS SHERON) 10-6 through 10-87

i
; 20 0 Yes, sir.

21 A (WITNESS SHERON) Yes, those were obtained

22 after this report was issued.

- 23 0 From whom?
|

O 24 > <= ratss sarao") 1 de11 eve 1t c tr

| 25 Johnson at EGCG.

O|

;
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:

() '1' O Okay. On page 2 of the EGCG report, item No.

2 4 states, "The pressurizer calculation was chanced from

3 thermal non-equilibrium to thermal equilibrium at 1350

4 seconds because of an excessive time run condition." Do
i

; 5 rou know what specific changes were made to the RE1AP

6 code in order to change from thermal non-equilibrium to
:

7 thermal equilibrium?

j 8 A (HITNESS SHERON) I believe the way one
1

! 9 changes the code is with an input designation tellinq
!

{ 10 the code whether it should treat a specific volume, I

; 11 quess, in this case as an equilibrium volume or a

12 non-equilibrium volume, and I would presume that the
i
j 13 chance that was made was just an instruction to the code

Cl)
'

j 14 to treat this volume as an equilibrium volume beyond

15 1350 seconds.
i

16 Q Is it correct that the reason that they

17 changed the code was because it cost too much to run in
;

| 18 the thermal non-equilibrium condition?

10 A (WITNESS SHERON) Yes, that is stated as Item

4
'

20 4, although I would point out that one does not change a

!,
'

| 21 code to do something just because it is a little cheaper
:

22 without first understanding what the impact is, and I

i 23 would presume that the EGCG people looked at the

() 24 calculation and determined that changin.g from a

25 non-equilibrium to an equilibrium model beyond 1350

4

i

I
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5

|
|

() 1 seconds would not alter the conclusions.'

2 (Counsel for the Intervenors conferring]

3 0 Dr. Sheron, do you have any independent.

4 knowledge of whether, had they net changed the code and

f 5 remained in the thermal non-equilibrium , whether it

6 would have had different results than what were actually

7 obtained by the run that they did at EGEG?

8 A , (WITNESS SHERON) If you a re saying have I

9 done the calculation independently with retaining a

10 non-equilibrium model, the answer is no. If I examined

11 independently the results,' I note that if you see Figure

12 1, which shows the mass flow out of the PORV with time,

13 and at that time you can see that the POBV flow
,

i
14 transition to steam, almost entirely to steam, both the

15 code calculation and the data, and that would indicate

i 18 to me that non-equilibrium would not have any

17 substantial effect because of the fairly good agreement

18 tha t is shown in that figure.

19 0 Do I conclude, then, from your last answer

20 that the flow, the mass flow rate through the PORY after

21 1350 seconds indicates to you that the steam and the

22 vater in the pressurizer at the same temperature?

23 A (WITNESS SHERON) On an indirect examination,

()' 24 yes. At this point you will note that the transitioning

25 is due to the surge line, all of a sudden the flow

: O
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() 1 entering the surge line has now become highly voided,

2 mostly steam. This steam is passing up into the surge

3 line through the pressurizer and out the PORY.

4 I kind of find it difficult to envision steam

5 bubbling up through a subcooled liqcid and not
.

8 producing, not saturating out that liquid such that the

7 steam and water would be at the same temperature under

8 these conditions.
!

9 JUDGE BUCKa Mr. Pollard, may I ask a

10 question?

11 Dr. Sheron, can you tell me exactly what EGSG

12 means by the phrase " excessive run time condition"? I

'
13 WITNESS SHERON4 It is hard to say. Ever ybod y

14 has their own limits on what constitutes excessive run

15 time. It usually depends upon how much money you have.
I

16 In their case they were under contract to the Staff. <

,

17 Their funding was finite. And I presume that what they
i

18 were referring to here was that if they proceed with th e

19 calculation using the non-equilibrium models, that the
!

20 computer costs would be excessive with respect to their

21 contract funding. ,

!

22 JUDGE BUCKS On what basis would they cut it

'23 off at this point? Why pick 13507 Do you think it has

() 24 reached equilibrium, or is that their assumption or

25 what? Why did they pick 1350? !

[

,

!
I l
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() 1 UITNESS SHERON: I did not ask then

2 specifically that question, although, as I just pointed
,

;

- 3 out, I believe it is obvious at this point, the flow has

4 transitioned primarily to steam and there is no rcason

5 to believe that a non-equilibrium calculation would

6 yield any better results. As you can see, there appears

7 to be at 1350 --

8 JUDGE BUCKa A smooth tran sition .

9 WITNESS SHERON: Yes. There is no big jump.

10 JUDGE BUCK: All right, thank you. |

!

11 BY MR. POLLARD (Resuming)

~

12 Q Dr. Sheron, do you know whether the

13 calculation was terminated at the same time that he !

( 14 actual S-SR-2 test was terminated? In other words, do

15 we have calculations for the entire length of the S-SR-2
1

'

18 tests?
i

17 A (WITNESS SHERON) No. My knowledge of the
,

18 calculations or the extent to which the calculations !

|19 were carried out and the extent to which the test was

20 carried out are just based upon these reports. I did |

!

21 not ask them whether they were carried out further than
,

t 22 the 2400 seconds that were indicated here. j

23 0 Let me just clarify that answer. Do you know '

() 24 whe ther the test ran longer than the ca.lculation ran, or >

| l

| 25 rou just don 't know?

I
i

|
'
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1 A (WITNESS SHERON) I have no knowledge of how

2 much beyond 2400 secondo they ran th e te st .

3 Q When you were speaking a.aonent ago with Dr.p
I

4 Buck, you talked about the funding constraints of the

5 contract under which EGEG.is operating. Do you know'

6 whether prior to this most recent calculation tehich EGEG

7 has done for you, whether there were other funding

8 constraints with respect to Semiscale tests, S-SR-1 and

9 S-SR-27

10 A (WITNESS SHERON) The funding for Semiscale

11 tes ting and any analyses that are done in support of

12 that test come from the Office of Research. I have no

13 knowledge of whether there are any financial constraints

14 or not.
4

15 0 Do you know what a QLR is as used in the

16 sentence which says " publish a normal QLR covering the

17 results of greatest interest and preliminary

18 conclusions"?
4

I 19 A (WITNESS SHERON) QLR I believe refers to a

20 quick look report.4

21 Q The naxt sentence --

22 A (WITNESS SHERON) I'm sorry, where are you

23 reading from?

24 0 Well, you may not have this. .I am just trying

25 to understand these definitions first. An EDR as used

i
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h 1 in the sentence, " Dispense with the EDR for the present."
1

2 A (WITNESS SHERON) Experimental Data Report I

; 3 believe is what EDR refers to.

4 0 -Have you received yet the EDR for Semiscale
;

1
5 test S-SR-27'

6 A (MITNESS SHNROM) I have not seen it.

7 [ Counsel for Intervenors conferrinal

{ 8 0 I'm going to show the witness an unclassified

i
j 9 Telex dated July 6, 1982, sent to Mr . Rober t E. Tiller,
i

) 10 U.S. Department of Energy, Idaho Operations Office, in
1

11 Idaho Falls, by apparently Ralph Landry from the NRC's
]
: 12 Office of Nuclear Regulatory Research.
:

! 13 MR. CUTCHIN Could copies also be provided to
I O
i V 14 the parties for perusal as well?

j 15 MS. WEISS: I can just give it to you now

i 16 before I give it to the witness.

'

17 [Pausel

18 JUDGE EDLES: Mr. Adler, you must at times

19 feel like the lonesome end who has to get his signals

'

20 from the sideline.

21 [ Laughter)

22 MR. ADLER: Perha ps I should put someone at

23 the front of the room to give the signals for me.

24 [ Laugh te rl
.

25 BY MR. PO LLA RD s (Resuming)

O
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1

l

1 Q Does this, either Dr. Sheron or Mr. Jensen,

2 ref resh your views as to any prior f unding constraints
I
I3 on the Semiscale tests?

4 A (WITNESS SHERON) Again, the Semiscale program

5 is totally managed and funded from the Office of )

_ 6 Research, unisss they specifically come to us and ask us

7 whether there is something they intend to do which they

8 believe would impact an ongoing licensing proceeding or*

9 something. This type of report would normally not pass

10 my desk, at least.

11 Q But you also, is it not corrcct, have contact,

12 with Research in order to ask Research to direct that

13 EGCG either do tests and/or analyses, don't you?

14 A (WITNESS SHERON) Yes, users of Research, we

15 do that.

16 Q And specifically in order to answer this

17 Board 's questions for this proceeding, you did such,
.

18 didn 't you? You did go and have to ask Research to

19 direct Semiscale to run the RELAP 5 run for the test

20 S-SR-2?

21 A (WITNESS SHERON) To do the recalculation in

22 this report.

23 0 Yes, sir.

s
24 A (WITNESS SHERON) Yes, that is correct.

25 0 And it was NRR that requested the second

O
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(]} 1 Semiscale test S-SR-2 to be run, is that not correct?
4

2 MR. CUTCHIN: Mr. Chairman, I would like an

|3 inquiry into where this line of questioning is going. I
'

((~) |_-
4 understood the pur a of the Board's question to be to

i 5 have an analysis run of the feed and bleed method of

8 removing decay hest, and we any be able to save a lot of .

!

7 time if we can find out where this is going and what it

8. has to do with that particular matter.

9 JUDGE EDLESs I think that would be useful for.

- to me, Mr. Pollard, if you would just give me a thumbnail,

11 sketch.

'

12 MR. POLLARD: Perhaps I should have listened

I 13 to counsel whispering in my ear and ask the final
!

i 14 question. The final question I was going to come dcun

15 to is what is in an engineering design report? How does

18 that information in there help you to evaluate the

17 Semiscale test?i

.

18 I also an engaging this line of questioning

19 because in the course of preparing for this proceeding,
;

)
20 we asked the Staff to provide us any documentation about

21 the raquest for the Semiscale test, and they said there

22 were no documents, that in fact all of this had been

23 done orally; and I find through a Freedom of Information

() 24 Act request that there are substantial. documents.

25 MR. CUTCHINa I would take issue, Mr.
I

O
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|

!' I')Y
1 Chairman. I believe that the documents that were

\_
~

2 provided to the parties were provided at the request of

"
w 3 the Board for the underlying references as I referred to

,

4 in my letter of February 17th, and I had no agreement or

5 do not recollect any discussion asking for any otherj

! 6 such documents.
:I

j 7 JUDGE EDLES Well, if you want to ask the

! 8 question, Mr. Pollard, as to whether there are any other
!

9 documents that the witnesses are aware of that haven't

10 been served up, I will let.you ask the question; but I
i

| 11 would prefer also that you stick to the reliability of
<

| 12 the cc'da and things of that nature.

! 13 HS. WEISS: The purpose, Mr. Chairman, is just

Oi

v 14 because these witnesses come here today to present work
'

1

15 that was done by EGEG and not by them. We are just
;

i
16 trying to get a handle on whether these are onlyj

. 17 prell'ainary results which they received from EGtG and

a
' 18 are passing on to us.
1

i 19 JUDGE EDLES I think that is a legitimate
!

20 purpose and I will allow rou to ask questions along that'

21 line.

22 BY MR. POLLARD: (Resuming)

23 0 Dr. Sheron, can you tell me what kind of

( 24 information would be in an engineering .-- what did you

25 say -- design report?

(
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4

() 1 A (UITNESS SHERON) Experimental data report.

2 JUDGE EDLES: Mr. Sheron, sit a little closer

~ '3 to the mike, a gain.

4 BY MR. PDLLARD: (Resuming)

5 0 That would not be in the quick look report.4

6 A (UITNESS SHERON) The experimental data report.

i

7 is usually a very comprehensive document which provides |
|

8 all of, I think, what our Office of Research calls

3 qualified data from all of the instrucents that are'

10 a vailable in the Semiscale f acility or whatever f acility
i I

i 11 they happen to be using at the time. It also, I think
i

12 -- a lot of times I have seen, at least, in like the

1
13 LOFT reports, it covers different time scales, from,

,

i 14 say, zero to perhaps 100 seconds, zero to 1000, and

i 15 maybe over the entire test presents those in, as I said,

[ 16 under the different scales that one can see detail

17 during short times as well as over the long durat' ion of

18 the test.

19 A quick look report is what the name implies.

20 They obtain key data, what I would call

- 21 figure-of-serit-type data. They qualify it, put it into

22 the proper -- transpose it from perhaps voltages or

23 milivolt readings into the proper engineering units and

() 24 provide this very quickly to the technical community.

25 The purpose is that one does not want to wait
3
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2 data report, so the quick look report provides some of

3 the key information very early on, and an experimental

4 data report is a follow-up report which provides just

5 reams of instrument readings and the like.

:
6 0 As of this point in time, then, is it correct

7 that you have only seen the quick look report for test

8 S-SR-2 and that you have not yet received --

9 A (WITNESS SHERON) The only reports I have seen

10 f or S-SR-2 are this report called Analysis of Primary

11 Feed and Bleed Cooling in PWR Systems, EGG-SEMI-6022,

12 which is dated September '82, and the second letter

13 report which went from Gary Johnson to Jim Solecki at

14 DOE, which was the one you referred to earlier on and

15 that was dated January 14th, the Extension of Analysis

16 of Primary Feed and Bleed Cooling at PWR Systems,

17 PN-08-83.

18 [ Counsel for Intervenors conferring]

19 0 Okay. On page 8 of the EGCG report of the

20 RELAP 5 calculation for test S-SR-2, there is a footnote

21 which states, " Differences between the measured and

22 calculated HPIS flows (figure 5) are due solely to

23 differences between measured and calculated PCS

24 pressure; HPIS flow as a function of pressure was the

25 same."

O
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4

() 1 In view of that footnote, I would like to

2 compare figure 2 and figure 5. Figure 2 sppears on page

3 4 of the EGEG report and plots pressure as a function of

4 time, and figure 5 appears on page 9 and shows the
,

5 volumetric flow rate of HPI versus time.

6 If I compare the HPI flow beginning about 1900

7 seconds and I see that the RELAP 5 code is calculating !

8 an increase in HPI flow, whereas the test data remained

9 constant, and when I look at figure 2 I see that the

10 test data in the RELAP 5 calculations are generally

11 trending smoothly downward from about 1900 seconds, can

12 you explain to me why, if HPI flow is calculated solely

13 as a function of system pressure, the calculation shows

14 a peak in the HPI flow af ter 1900 seconds?

15 A (WITNESS SHERON) Yes, I believe you asked the

16 same question at the deposition. The answer I gave you

17 is still, I believe, correct. I have had one of my

18 staff check this and they have confirmed, if you look at

19 figure 12, page 19 of the same report, you will see a

20 curave called actual test HPIS.

21 JUDGE BUCK: Mr. Sheron, we don't have the

22 deposition. I don't know what answer you gave. Can you

23 do a re pea t on what answer you gave to this particular

24 question? .

25 A (WITNESS SHERON) The answer I am going to

O
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] 1 give is essentially a repeat.;

2 JUDGE BUCKa All right, thank you.
;

3 WITNESS SHEROMs You will note in that figure
}'

4 tha t at about, it looks like between 7 and 7-1/2

+ 5 megapascals pressure, that there is a peak in the HPI
i

6 flow. I have no knowledge of why it is there, but uponj

i 7 questioning EGCG, they informed me that this was the

; 8 actual HPI versus pressure curve that existed in the

] 9 test.

] 10 You will note that there is a strong

11 sen sitivity , I guess, of HPI flow versus pressure right
.

12 at that point. Now, if you go back and you 3cok on

i 13 figure 2, you can see that right around, I guess it was

14 1900 seconds you were pointing at, the pressure is

i
i 15 indeed somewhere between 7 and 7-1/2 megapasettis at that

16 time, and therefore you can see that as pressure goes

17 down, the HPI flow would go up at that poin t.
,

!

18 So if one were to plot the HPI flow as a

} 19 function of the pressure calculated by RE1AP 5, one

20 would indeed see the HPI flow increase at that point due

21 to that blip, as I would call it, in the head versus

22 flow curve. And as I pointed out, I asked one.of my

23 staff to just confirm that one would indeed see that

24 performance, and she did ad vise me tha t. tha t was the

25 cause.

O
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b 1 Q Can you give me your understanding of,

2 physically what would cause the HPI flow to take a rapid,

i

p 3 increase at this particular pressure range? ;

d i

4 A (WITNESS SHERON) My ur.derstanding of f

5 Semiscale is that they can preprogram the HPI flow !
- .

*6 versus-pressure curve. In other words, I can ask EGEG
;

i7 to represent the HPI characteristics of, say, a
: ;

8' Combustion plant with a low head pump or a Westinghouse .

!

9 plant with an intermediate head pump or a BEW plant with
.

!
10 a high head pump, and by this preprogramming they can i

11 obtain the approximate characteristics.
!

: 12 I as only speculeting right now. As I said, I
f

13 did not question EGEG cn the why-for of this blip. But

14 I would presume it had to do with the way they

I15 programmed this characteristic. It is obviously not
:

'

16 typical.
{
,

17 Q When you say they programmed it, are you [
,

18 ref erring now to programming the flo w in the test or (
t

19 programming BS1AP 57 [
!

i

20 A (WITNESS SHERON) Programming the flow in the !

:

f21 test.

I22 Q So it is your understanding that on Figure 12,

23 that when EGEG did test S-SE-2, they deliberately

24 inputted to the test a flow characteris. tic of actual

!
25 test HPIS as shown on Figure 12? i

|

: O !
!
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( 1 A (MITNESS SHERON) When you say the word
:

2 " deliberate," I don 't think that they intended to have
.

3 it be as atypical as it is shown. I think that they did
V(~S

4 program it in trying to represent as close as possible,

4

5 the HPI characteristics of a Westinghouse 15 x 15 plant-

i

6 after which Semiscale is modeled, and after running the'

f 7 test and going back and looking at the pump performance,
i

: 8 this is what they understood the actual performance
4

! 9 was.
1

1 10 So I don't think it was deliberate that they

] 11 put this peak in there. I think it just happened for

|
12 some reason, and I don't know why.

i
j 13 (Counsel for Intervenors conferrinal

14 JUDGE BUCK 4 Dr. Sheron, you are saying that-

15 the HPI pumps they used have this 'particular
)
;

j 18 characteristic, this characteristic peak in them?
!
i 17 WITNESS SHERON: No. No, I don't think the

18 pumps themselves have this characteristic peak in them,
i

19 but I think that the method they use to preprogram or to
!

20 precontrol or specify the characteristic of the pump may,

i

21 have had some sort of anomaly in it which produced>

} 22 this.

23 Again, I am saying I don 't 'xnow exactly why

() 24 this is here. I do know that if they had to do it over

{
| 25 again and knew this was here, it wouldn't be here.

O
|
|
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() 1 JUDGE BUCK 4 I don't understand, then, what

2 they mean by actual test HPIS. ,

l

3 EITNESS SHERON4 When the7 run the test and

[
0-.

4 then they go back and look at actually the way the
*

|

5 pumps, valves, whatever actually performed during the
;

6 test, and they went back and they looked, they found out

; 7 that the HPI flow versus pressure curve did not perform
1

'8 the way they had originally intended it to.

9 JUDGE BUCKS I had this peak in it?

.'
10 EITNESS SHEEONt It had this peak in it, and

I 11 this is one of the reasons they went back and did the
i

12 reanalysis we asked them to do, which was reported here,

! 13 was because the original RELAP calculations used a flow
>

14 versus head curve which they originally assamed was used

15 for the test, and in fact what was used in the test was

16 not what they originally assumed and, therefore, we

17 believea accounted for a lot of the anomalies between
4

18 the original calculation and the test results.
;

19 JUDGE BUCK 4 Go ahead, Nr. Pollard. I will

20 follow up in a minute.

21 BY MR. POLLARD 4 (Resuming)

| 22 0 What I would like to do now, Dr. Sheron, is
I

23 summarize your answer to the last series of questions )

() 24 and then ask one more question. .

25 If I understand your explanation, that durino

'( |

F
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i
,

| (] 1 the actual test of S-SR-2, figure 12 illustrates the

2 actual HPIS flow as a function of pressure; is that

3 correct?
O?

4 A (WITNESS SHERON) Yes.
?

5 Q - And your explanation of this peak is because
;

i 6 of the characteristics which they tried to use during

7 the HPI test. In other words, all I as trying to say is
;

8 when we went back and did the RELAP 5 calculation, they
i

j 9 inputted to the RELAP 5 as an input the actual HPI test

j 10 characteristics. That is, they would have actually
1

11 inputted to RELAP 5 the curve labeled " Actual Test,j

12 HPIS," that is shown on figure 12.
i

i 13 A *' WITNESS SHERON) This would be for the second.

O a

14 calculation, I would call it.

15
!

) 16

i
17

i 18

19

20
!

21

:

22

23

24 .

25

O,

i
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() 1 Q The recond calculation?

2 A (WITNESS SHERON) Not the o riginal .

'

3 Q For the calculation reported in this document?

4 A (WITNESS SHERON) Yes, they would input that

f 5 actual curve.

6 0 Now, could I then direct your attention to

7 Figure 5. I think I now understand why RELAP 5 has a

.

peak, because you teld RELAP 5 there would be a peak at8
!

9 that pressure. My question is if your explanation is
;

i
10 correct, why is there not a flow peak in the actual

11 data? And I am talking about the data on Figure 5 for

12 test S-SR-2.

! 13 A (WITNESS SHERON) I would say if you go back to

14 Figure 2 you will see that at that same time, about 1900

j 15 seconds, th e pressure is just about at what looks like

16 just slightly above 7 megapascals. And from Figure 12

17 at that lower pressure, the HPI flow is rather

18 predictable at that point. In other words, it is

19 decreasing as a function of increasing pressure.
,

20 I ,think what I am saying is that if on Figure

21 5 that you referred to, had the actual pressure in the
4

22 test been slightly higher, you probably would have seen

23 the same type of behavior. As a matter of fact, I may

24 he jumping here, I am not sure, but I w.ould not be
,

25 surprised -- and I am just guessing right now -- if tha t
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,

.() 1' between 800 and 1200 seconds, some of the spikes you see
!

| 2 on the actual volumetric flow data may be due to that

3 peak in the.HPI characteristic.

4 0 One final question. You are postulatino these'

: 5 peaks from 800 to 1000 seconds. Is it not correct that

6 the type of information which would be contained in the
t

7 experimental data report might help us to understand the

' 8 discrepancy between the data curves in the RELAP 5,

'i

I e

| 9 calculation shown on Figure 5?

10 A (WIT 3ESS SHERON) No, I don't think it is clear

| 11 that is what is in the data report would necessarily
1

i 12 explain that.
i

: 13 0 Wouldn't the experimental data raport -- I

; 14 thought you told me it would give us very detailed

15 information about specifically what were all of the

16 instruments measuring throughout this test period.
,

1
17 A (WITNESS SHERON) It usually does that, but it

18 is not obvious to me that that information will resolve,
i

19 I guess, what you believe is a discrepancy here. In

| 20 other words, I am not convinced that there are
!
'

21 discrepancies on this information here.

! 22 0 Would you agree that in analyzing feed and

| 23 bleed, he HPI flow is an important parameter in

! () 24 analyzing the viability or whether or n.ot feed and bleed

|
25 will be successful?

j

|

!
,
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O ' ^ (W1rarss saraoW) 1 1 oree- !

2 0 And would you agree with me tha t at some,

!

O 3 points in time, particularly around 1000 seconds, that
\j i

I 4 the difference between the calculated flow and the

5 experimental flow, as shown on Figure 5, is roughly 50

6 percent? |

'
7 A (WITNESS SHERON) Yes, I would say one could |

2

{ 8 see a difference of about that. )
i

j 9 (Counsel for Intervenors conferring.)

10 0 Dr. Sheron, on page 24 of your testimony, if

i 11 you recall, during the deposition we talked about those

12 specific ratios shown on that page.

13 A (WITNESS SHERON) Correct.'

1

14 0 Am I correct that that ratio is supposec tos

:

15 represent the deviation between the test data and the4

16 calculation divided'by the actual test data?

17 A (WITNESS SHERON) With the correction to the

18 page 24, yes.

19 0 Is there a correction to page 24? We didn't

20 receive it, which is why I am asking that question.

21 MR. CUTCHINs That was not in the package I

22 got. Can we make'the correction here, if there is one?

23 WITNESS SHERON: I apologize. I had it here.

O 24 ns Wr1sse c ro= e=11ehtea. the re t or -

25 as to what the correction is?
,

O
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('\ 1 UITNESS SHERONs Well, it really doesn't |'\_)<
1

2 affect any of the conclusions on page 24. Where it

3 says, "Similarly, from Figure 10-7, the uncertainty in-

s_e
4 the integrated PORY flow is estimated at 2400 seconds to'

5 be where it says 115 kilograms; replace that with"
...

*

6 103 kilograms. And then replace the 10 percent on the

7 righthand side of the approximate sign to 12 percent.>

8 BY MR. POLLARD (Resuming):

9 Q On page 23 of your testimony, approximately in

10 the middle of the page, the end of the paragraph says

11 that small uncertainties in the inventory calculation

12 could produce significant uncertainties in the level

I 13 calculation and, consequently, the degree to which core
'

14 uncovery would be expected. Is it true tha t if the

15 actual cora level wa s significan tly different than the

16 calculated core level within this range of uncertainty,

17 that you could change from a conclusion that feed and

18 bleed was an adequate method of cooling the core to a

19 conclusion that feed and bleed was not adeq ua te ?

20 A (WITNESS SHERON) I think the answer is yes..

21 Let me just qualify it by saying that if the uncertainty

22 one applied to- Lite results would put you in that region

23 near the top of the core -- in other words, if your

() 24 minimum inventory results in a minimum yessel level,

25 let's say, that is far away from the top of the core,

O
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'

1 even when one applies an uncertainty associated with the

2 code -- then one would not have to draw a conclusion

n 3 that feed and bleed ma y or may not work. You could
V;

4' confidently say I am far enough away that it is not a

' 5 problem.

| 6 0 Do you have the deposition in front of you?

7 A (WITNESS SHERON) No.
i

8 0 Well, if it is permissible, I would just like

9 to read you two questions and your answers and then I

i 10 will show it to you and all I am going to ask is do you
i \

i11 have any reason to change now the answers you gave;

12 during the deposition.
,

i 13 A (WITNESS SHERON) Okay.

j s 14 0 "Isn't it true that if the actual core level
.

15 was significantly different than the calculated core

16 level..." --

17 MR. CUTCHIN: Could we get a citation? What

18 page, Mr. Chairman?
|
'

19 JUDGE EDLES: I think that is fair.

20 MR. POLLARDS I'm sorry, it is page 136, line

21 17, continuing on the rest of that page through page

22 137, endinga t line 4.

23 JUDGE EDLES: Thank you.

O 24 er an rottAno caesumine>s .

25 Q The question is: "Isn't it true that if the

O
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:

4

(} 1 actual core level was significantly different than the
;

2 calculated core level within this range of uncertainty,

3 you could change from the bottom line conclusion that

Ot

4 feed and bleed was adequate or that feed and bleed was |

5 not adequate? Answer (Witness Sheron): Definitely.

6 Questions Would that be true within the range of _

7 experimental uncertainties: Answer (Witness Sheron):

8 Yes, I think that is a fair statement."

9 (Counsel handing document to witness.)

10 Aside from the additional informa tion which

11 you gave today that it depends where the core level is,

12 I understand that, do you have any reason to change your,

13 answers to those questions?

14 A (WITNESS SHERON) No, I don't.

- 15 0 Thank you. Back to the EGCG report, the RELAP

16 5 calculation of S-SR-2, pages 18 and 20, --

17 (Counsel for Intervenors conferring.)
t

18 Dr. Sheron, I am going to read that paragraph,

19 the last phragraph on page 18 which continues on page

20 20, and you can read it alonc to yourself.

21 "The similarity between the calculated and

'

22 observed PORY mass flow rates allows a further

23 observation. Figure 12 shows the required PORY average

() 24 mass flow -- the PORV flow needed to repove the net

25 power delivered to the systcm, less than the critical

()
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|
1

() 1 flow to the PORY. The PORY could have been cycled open
i

2 and chut to reduce the mass flow rate, while still

rm 3 maintaining a favorable energy balance. To have done so'

N,.],
4 would have moved the upper pressure bound to the

5 intersection of the required PORY average mass flow and

6 the HPIS mass flow rate about 7.0 megapascals. This

7 would have prevented a further decrease in PCS,

8 inventory, and would have established a steady operating>

9 condition. Although Figure 4 shows that the core had

10 already uncovered, further uncovery could be avoided by

11 cycling the PORY."
,

12 Do I interpret that paragraph correctly to say-

13 that as long a's the PORY was left open, that is; when

14 they were uncovering the core during the test and they

15 had to terminate the test, but had they cycled the PORY
,

16 they would have achieved steady state feed and bleed?

17 A (WITNESS SHERON) Tha't is what they caid.

18 Q Now, if I compare that situation to the

19 situation which might exist at Three Mile Island Unit 1,

20 if they were using feed and bleed during a small break

21 LOCA is it not possible tha t the Three Mile Island

22 operator using the PORY to accomplish feed and bleed

23 might wind up in the same or equivalent situation as was

() 24 observed during this test? Namely, th a,t if he leaves

25 the PORY open he might uncover the core, but if he

O
|

I
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<

(~} . I cycles the PORY he might he able to successfully feed
v3

2- and bleed.

3 A (WITNESS SHERON) I don't believe that would be
d

; '4 the case far Three Mile Island. My understanding is

*

5 that with a single PORY, the PORY cannot remove all of I

6 the decay heat energy.

7 0 The situation I was postulating was during a

8 small break LOCA, so I am assuming that some of the
;

j 9 decay heat is going out the break, and some of the decay

| 10 heat would be going out through the PORV.
,

11 A (WITNESS JENSEN) The Semiscale was somewhat
t

12 different from Three 511e because it is designed to

! 13 model a Westinghouse plant, and a particular plant that
i

14 does not have high pressure injection. Tha t doesn't,

4
,

15 have high pressure injection that can force open the
)
j '
' 16 safety valves. So what they are doing is trying to hold
!
'

17 open the PORY and depressurize the plant to such a low

j 18 pressure that these low-pressure and high-pressure

i
i 19 injection pumps can add sufficient water into the core.

20 I have seen analyses by Westinghouse where

21 they cycled the PORY and where th2y left the PORY open,
i
i 22 and the PORY open case provided significantly more core
i

23 cooling than the cycled PORY case.
|

() 24 0 But that was not the case, was it, at

j 25 Semiscale during test S-SR-2?

I ()
|

I
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f~l 1 A (WITNESS JENSEN) At Semiscale test S-SR-2 IJr

2 understand they opened the PODY and left it open, but

.
3 the corrections were not correct for. feed and bleed..,

)r

4 Q So then, we can draw the conclusion f rom test
|
!

5 S-SR-2,-can we not, that it is not always beneficial to

6 lower system pressure while you are in feed and bleed?

7 A (WITNESS JENSEN) I don't see how you would

8 possibly draw that conclusion.

9 JUDGE BUCK: I am sorry, M r. Jensen, I didn't

10 hear that last answer.

11 WITNESS JENSEN: I don't see how that

12 conclusion would be drawn f rom Semiscale because they

13 opened the P0HV in Semiscale and left it open. And this

14 test number 2, as opposed to cycling the PORY --

15 HITNESS SHERONs Let me try and add, I think,

16 to clarify what Mr. Jensen said. It goes back to, I

17 think, what we have originally stated all along and that

18 is that one can look at Semiscale and see that under

19 those particula r conditions under which it was run, yes,

20 what they say is if that is their conclusion on that,

21 that latching open the PORY at that point put them into

22 an operating band such that they lost excess inventory

23 and that cycling the PORY would have prevented the loss

() 24 of that, tha t is probably correct.
.

25 It is not fair to take that situation and

O
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|
1

(V3
1 apply it directly to THI without the benefit of a

2 detailed analysis. Again, what is good for the goose is

.

3 not necessarily good for the gander, and the like.

4 There is nothing that says that if one latched open a

5 PORV at Three Mile it would lead to the same situation.

6 It may, indeed, lead to a more beneficial situation.

7 BY HR. POLLARD (Resuming)s

'
8 0 It may or may not; is that correct?

9 A (WITNESS SHERON) Yes.
.

10 0 Have you constructed for Three Mile Island

11 Unit 1 this so-called opera ting ma p?

12 A (WITNESS SHERON) With -- ?

13 Q As described in the EGSG reports.

'
14 h (WITNESS SHERON) I think as I stated before,

,

15 for Three Mile Island without taking credit for a PORY

16 and just relying on the safety valve, one cannot really

17 construct such an operating map because there is no what

18 I would call PORY flow versus pressure curve, which one

19 would plot on this map to show the intersection of --

20 with the HPI. It is a single point, and the rate of

26 energy removal would -- the only effect it would have

22 would be to cycle the safety valve open and closed or

23 the f requency of it.

t 24 So there is really no operating map that one !

25 can define f or Three Mile Island using the safety

O
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(] 1 valve. As f or constructing one including a PORV, the
.

2 answer is no, we haven't.

3 0 Your last phrase was --.

\
4 A (WITNESS SHEROF) No, we have not.

5 0 I understand, Dr. Sheron, that the -- in your

6 analysis of feed and bleed for THI-1 you did not take

7 credit for the PORV. What my concern is, is the

8 energency procedures for Three Mile Island direct the

9 operator to use the PORV. And what I am trying to

10 understand is have you done any analyses for Three Nile

11 Island Unit 1 where you might be using feed and bleed

i 12 with the PORY to cope with a small break LOCA. So that

13 you are hble to say that if that operator leaves the

14 PORY open, he will not uncover the core as they did in

15 test S-SR-2, but that if he had some more information

16 about what was actually going on in the system, he might
,

17 then conclude to cycle the PORV and, therefore,

18 successfully feed and bleed, as indicated in the EGEG

19 report.

20 So my question is have you done, in your view,

21 sufficient analyses of THI-1 that you are able to say
;

1

22 today as your testimony that under no circumstances of

23 using feed and bleed at T5I-1 for a small break LOCA you

O 24 cea t aet 1ato the =e situetioa ae.cridea 1a the

25 parag ra ph that we road on pages 18 and 20 of the EGCG

|O
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[}
1 report?

: 2 A (VITNESS SHERON) I guess I'm a little confused

[ 3 about what you say is sufficient analyses. My response-

j 4 to that would be no, we haven't done what I would call

5 analyses necessary to stand up and unqualifiedly say no,

6 we can never get in trouble anywhere, and I can

7 demostrate it 100 percent.;

8 A (WITNESS JENSEN) I would like to add that it

|
9 is the staff's judgment that in the Semiscale test, the

,

10 cover was uncovered because the power in the test was
1

11 too high relative to the plant that it was supposed to
,

| 12 model. And the HPI flow was too low relative to the

13 plant that it was supposed to be modeling. And that is

14 why the coro uncovered, and not because t~se PURV was

! 15 opened.
.

16 And in addition, the PORV, -- the operator at

17 TMI would open the PORY for inadequate core cooline

18 conditions, Lhich would be conditions beyond the plant

19 design basis.

20 0 Mr. Jensen, though, is it not correct you may
!

21 have some disagreement as to whether or not test S-SR-2
'

22 actually duplicated the plant they were trying to
,

23 duplicate? That is not my question. It is correct that

() 24 during test S-SR-2, as it was conducted., if they left<

25 the PORY latched open, they uncovered the core, but had |"

| ()
!
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() I they cycled the PORY they would have achieved steady

2 sta te feed and bleed.

m 3 A (WITNESS JENSEN ) Based upon the analysis I

iV
4 have done and the review of the test, I believe that the

| 5 core would have been uncovered in either case.

6 Q In other words, then, you disagree with the

7 paragraph in the EGEG report we read; is that correct? ,

/

8 A (WITNESS JENSEN) I haven't evaluated the

9 paragraph in detail, but I think this is -- it is the

10 opinion of the author perhaps, and he may be talking

11 about specific circumstances during the test and not the

$ 12 test as a whole.
,

13 0 Do you agree or disagree with the statement inj

) 14 the EGEG report that the PORY could have been cycled
i

.| 15 open and shut to reduce the mass flow rate while still
:

16 maintaining a f avorable energy balance? This would have

; 17 prevented a further decrease in PCS inventory and would

18 have established a steady operating condition.

19 A (WITNESS JENSEN) I think the author is talking

! 20 about a specific time during the test, and I haven't

21 reviewed the test data to the extent that I could either

22 agree or disagree.

23 0 Mr. Sheron, did you write any part of t"e

24 staff's testimony? Excuse me, Mr. Jens.en, did you write

25 any part of the staff's testimony on question 107

'

|

|
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|
|

. {} 1 A (WITNESS JENSEN) I did not write a major i|

2 part. I don't remember exactly if I wrote any part of

3 this or not.g
V

4 0 And you have not reviewed the test data from

5 test S-SR-27 Is that what you just testified?

6 A (WITNESS JENSEN) I did not review the

7 parti:ular details of what went on in various portions

8 of the test. I have compared the conditions of the test

9 to the corditions of the plant for which it was supposed

10 to model.

11 MR. CUTCHIN Mr. Chairman, I once again fail

12 te see where we are headed. As I understcod the Board's

13 concern, they wanted to have some evidence that the

14 RELAP test could model S-SR-2, and then they would have
,

15 more confidence that if the corputer code could

16 adequately predict what was going on in an experimental

17 rig, they would have greater confidence that perhaps it

18 could predict what was going on in a reactor core, if

19 the inputs were correct. And I fail to see where all of

20 this is leading us.

21 JUDGE EDLES: Mr. Pollard, are you getting to

22 the summation of this line of questioning?

23 (Counsel for Intervenors conferring.)

24 MR. POLLARD: As to the last. question the

25 Chairman asked me, am I getting to the summation of this

O
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1 point, I suspect I won't put it all in logical order

2 until we make our findings. But in general, what I as

3 trying to establish is that there were phenomena, (.

4 occurring in the Semiscale tests which could very well

'

5 occur at TMI.

6 We now learn from this witness that he has not

! 7 reviewed the test data, but he is at least partially
1

8 responsible for what I perceive to be the staff's;

.|
'

9 conclusion, that RELAP 5 can predict test S-SR-2, and
i

10 that RELAP 5 can predict TMI. And perhaps I am asking3

i

i 11 here some questions which, in our findings, will be more
i

j 12 relevant to the codes, to the relationship between the

j 13 code's calculation for TEI and reality.

14 It seems to .we very significant when EGEG

'

15 makes the finding, as I interpret this paragraph which
|

i 16 ve have been focusing on, that leaving the PORY open
!

j 17 could lead to core uncovery; whereas, in cycling the
i

PO'V you might achieve a steady state condition. IR18

f

| 19 think that illustrates the potential that low pressure
1

| 20 is not always better; that just because the pressure is

! 21 low and the HPI flow is higher and the break flow is

l I
i 22 lower, mass flow rate does not mean that you are in a
4

| 23 better situa tion. I think that is what test S-SB-2

24 shows. ,

j 25 I was taken aback by the witness's answer that
|

f
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i O ' * * a aat r i a ta * t a t , aa -- e11, 1 ou -

1 2 I have tried the best I could to answer a combination of

. 3 counsel's objection and your question, and if I haven't,
1<

| 4 perhaps you will have to ask me again. !
<

<

| 5

j 6

4 7

i
1 8

9

| 10

!
j 11

1

,' 12
,

13
!

1 14
i

''
15

i
'

16.
'

; 17
.

'

!. 18

19'

I 20

j 21
i

22

23

24 ,

i

25
i

O

|
ALDERSON REPORTING COMPrJdY,INC.

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 664 2345

*
_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - . - _ _ . _ _ . . _ . - . _ - _ _ _ _ , _ _ . _ _ _ _ _ _ - _ - _ _ _ _ _ _ . - _ - _ . _ _ . _ .. - - _ .



_ _ - _ . . -__

248

() 1 JUDGE EDLESa Mr. Cutchin.

2 MR . CUTCHIN: Out of all of that I fail to see

3 how there is anything coming f or this that would

4 indicate on this record that the RELAF program has not

5 adequately predicted what occurred in the Semiscale test

6 based upon the reanalysis. Most of this questioning is

7 going to the original analysis that raised the Board's

8 questions to begin with. The reanalysis is what is

9 discussed in detail in Mr. Sheron and Mr. Jenson's

10 testimony, and I f ail to see the tie-in.

11 We are still beating on the analysis that
c

12 caused the question, but we are not focusin- on the

13 reanalysis to test whether indeed there can be drawn a

O ;

14 conclusion that the EELAP code does adequately predict

15 wha t happened once one understands what really happened |

16 in the test, which was not the care at the time of the j

17 original report, as I understood it.

18 JUDGE BUCKa Well, I quess I am a little

19 confused now about what test and what conclusions are in

20 the Staf f 's report. You state in here on page 23, ;

21 " Comparisons show that the RELAP 5 was capable of

22 predicting the data to within the accuracy ci

23 experimental uncertainties."

fI) 24 Now, have you discussed this ,EGtG report with
u

25 them, any of the details of it at all?
!

()
;

|

i
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)
:

(]
1 WITNESS SHERON: Do you mean with EGEG?

2 JUDGE BUCK: Yes.

I
3 WITNESS SHERON: Some I have, yes.

| 4 JUDGE BUCKa How about Mr. Jensen ?
e

5 WITNESS JENSENs I think I did. Yes, I did.

6 JUDGE BUCKS Have you discussed your

7 disagreements with some of their conclusions that we

8 werc- just talking about here, that Mr. Pollard was just

9 talking about?

10 WITNESS JENSENs No, I haven't. I suspect

11 again that they are talking about a specific time in the

12 test and not f eed and bleed in general.

13 JUDCE BUCKS Well, if you have got confidence

14 in the report to do certain things and yet you disagree

15 with part of the report, I would have expected that you

16 would have discussed this in detail with th e m'.

17 WITNESS SHERON: I think that and wha t I told <

18 Mr. Pollard was that we don 't disagree with the report

19 from the point of view that I think what he is saying is

20 that if you put a big'enough hole in the system, you are

21 going to lose more mass than you can put back in. And

22 even though the system pressure goes down because you

23 put the bigger hole in the system, that doesn't'

24 necessarily mean that it is going to al. low you to put

25 back in enough mass to make up what you're losing out of

'

O .

[
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() 1 this hole.

2 The Semiscale test, and wha t the author was

3 concluding on this page 18, was that for that particular
V('s,

4 test and that particular set of conditions, which I

5 think is what Mr. Jensen is referring to, when they

. 6 opened the PORY and left it open, the PORY in that

7 circumstance and for that set of conditions, namely the

8 higher power, the lower HPI flow rate produced -- even

9 though it did produce a depressurization of the primary-

10 system, it produced a net mass loss to the primary

i 11 system which allowed the core to uncover.
:

12 JUDGE BUCKS But Mr. Jensen apparently agrees,
,
.

13 or disagre'es with their conclusion that cycling the PORY

I'(
x 14 would have solved the problem.

i

15 WITNESS JENSENs Only as it would apply to a
|;

16 piant. As I said, the conditions of the test were not

! 17 typical of a plant in that the power was too high and

i 18 the HPI flow was too low. And yes, probably that they

19 are correct for those conditions, that opening the PORV

20 would cause more mass to be lost from the system, which

21 could not be m tde up perhaps by the HPI flow because the,

| 22 flow was too low.
.

23 JUDGE BUCK: Okay. What you are saying, that

| () 24 you believe the RELAP code 5 or RELAP 5. here did
1 !

25 properly predict the Semiscale experiment that was run !

.
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11

|
.

; () 1 by EGCG, but that the conditions that were put into that

2 thing do not apply to TMI.

% 3 WITNESS JENSENs Yes, that is true. And they;
is
j 4 don't apply to a reactor plant in general.
1

j 5 JUDGE BUCKa All right. But then you're

l

i 6 saying that if the conditions applying to a plant were
:

f 7 put into the RELAP, you would have expected it to give

8 the right answers?
a

| 9 EITNESS JENSENs Yes, because the HPI flow
1

! 10 would increase with pressure, and yes, HPI flow would
;

j 11 increase as the pressure went down.
!

| 12 JUDGE BUCK 4 So you're saying nothing more nov
| |

{ 13 than the fact that you believe that the EGEG experiment

1 '
j 14 showed that the RELAP code was accurate, providing you
t

| 15 put the right conditions into it. -

|
16 EITNESS JENSENs Yes, sir.,

:

|
I

17 JUDGE BUCK: Okay. Thank you.
;

j 18 JUDGE EDLES4 I think, Mr. Cutchin, that bears

i
.! 19 on the issues that we are at least considering, even

20 though you may want to argue later as to its decisional
!

} 21 significance.

| 22 Go ahead, Mr. Pollard.
,

23 (Counsel for the Intervenors conf erring.)

()"

24 BY MR. POLLARD: (Resuming) .

! 25 0 Now, Dr. Sheron, back to where I think we were
I

! )
!
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C) 1 roughly, with respect to the use I understood that you

2 are not going to take credit for use of the PORV, but my

3 question is framed in the context of our knowledge that

4 the operators are directed to use the PORY for feed and

5 bleed..

|

| 8 Have you constructed for Three Mile Island
1

! 7 Unit 1 a map, as EGCG refers to it, from which you could
|

B decide what is the lower and upper pressure bound of

9 feed and bleed for Three Mile Island Unit 17

10 A (WITNESS SHERON) No, we haven't.

11 0 Would you look, please, at the EGGG report on

12 the bottom of -- excuse me -- on page 20., There is a
.

13 pa rag ra ph there at the bottom of page 20 which reads,

14 "The extreme sensitivity to measurement uncertainties

15 makes an analysis based upon mass and energy balance as,

16 more meaningful than a side-by-side comparison of RELAP

~

17 5 calculations and data."

18 Do you agree with that sen tence ?

19 A (WIINESS SHERON) No, I do not.

20 Q Can you explain to me why you don 't agree with ,

21 that?

22 A (WITNESS SHERON) These operating maps which

23 EGGG has devised to portray the feasibility of feed and

24 bleed are useful if one is trying to dejeonstrate whether
:

25 a feed and bleed operation is theoretically possible.

!O
!!

.
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|

() 1 But in order to demonstrate that one can obtain this or
,

|
2 get to this end point, one needs to run the detailed

.

3 calculation.
O'

4 One needs to know how far out in time -- in

5 other words, these curves, if you will look at them,

6 assume one point in time because the decay heat is a
,

7 solid line, which me'ans that the energy going into the

8 system is representative of only one point in time. You

9 need to know what that point in time is in order to

10 determine whether you have a viable feed and bleed. The

11 only way you can get that point in time is to determine

12 how long it takes for the systen to discharge sufficient
,

13 fluid in order to uncover the surge line and allow steam

14 generated in the core to enter the surge line, because

15 that is the break point when feed and bleed becomes

16 effective.

17 What I am saying is that in feed and bleed you

18 have a net mass loss from the system. While you are

19 discharging liquid from the PORV, the HPI is not going

20 to compensate for that usually. You have to wait until

21 the system inventory drains down such that you can pass
s

22 steam generated in the core out of the safety valve,

23 which means steam has to be able to enter the surge

() 24 line. In order to do that, the level i.n the vessel or

25 the primary system must drop into the hot legs so that

|,

i

i
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O ' t r t a ia ** cor c a iato ta not 1 -

2 and out the surge line.
:

'

3 In order to find out what the decay heat is at-

4 that time, one has to do a detailed calculation. I will

5 be quite honect. We pointed this out to EGEG as otte of
,

6 the shortcomings of these,. drawing conclusions from
.

7 these operating maps. One needs to know the decay heat
,

8 at that time, and one cannot obtain that unless one does

9 the detailed calculation.

10 Q Is it correct, Dr. Sheron, the THI-1 PORV

11 can 't relieve all of the decay heat and tha t , therefore,

i 12 if we were in feed and bleed, even if the PORY were

13 open, you could not achieve any sort of a balanced state

14 for feed and bleed with just the PORV, that you vould

15 also have to rely upon the safety valves?
I

16 A (UITNESS SHERON) It is my understanding that '
,

17 is corr ect , except way out in time when the decay heat

'18 levels had dropped so that the PORY was sufficient to

19 remove that, all of the decay heat.
|

20 (Counsel for Intervenors conferring.)

21 Q Is it correct that as of today you received no

i 22 more information from EGEG other than what we have now
I

23 been provided?

24 A (WITNESS SHERON) Tha t is cor. rect. We did

25 speak with them since the depositien, but it was

O '

1

I
J
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] 1 primarily to get clarification on some of the items

) 2 brought up at the de positions and they are reflected in

3 the corrected graphs and texts.
,

4 MR. POLLARDa We have no further questions at

5 this time on issue-10.
;

6 JUDGE EDLESa Mr. Baxter.

! 7 MR. BAITER: I will have a couple of
a

8 questions, Mr. Chairman. If we are close to the
f

9 luncheon recess, I could use that time to consalt with a
;

i 10 technical colleagues.

! 11 JUDGE EDLES: We can do that. You would
|

12 prefer that to continuing and getting finished with
,

13 Question 10 before the lunch break?,

| 14 MR. BAITER: Well, there are some questions I
i
'

15 can ask and others I need to discuss with them. -

16 JUDGE EDLES: Well, let ne ask a question of

17 Ms. Weise and Mr. Pollard.

18 How long do you anticipate you will take on

j 19 cross examination on Question 11?
i

20 M S. WEISS s I would say up to a couple of more

i 21 hours.
!
; 22 JUDGE EDLES: Oka y. Why don' t we take an hour i

;

23 and a half for lunch at this point? And let's come back

24 at -- well, a little less than an hour .and a half.

25 Let's come back at a quarter of 2:00.
k

O
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.

t

1 (Whereupon, at 12:20 p.m., the hearing' was )}

j 2 recessed for lunch, to be reconvened a t 1: 45 p.m., the
.

|. 3 same day.)

!O
4 4

|

!

6
I
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i 7
1
1

i 8
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! 9
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1
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.
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.
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i

(]) 1 AFTERNOON SESSION

2 (1:45 p.m.),

!
3 JUDGE EDLES: One little order of business on

4 which I need some advice from counsel. The EGCG report

5 is not physically incorporated into the record, and I

6 would like some vehicle for getting it in there. I

,

7 realize there is no one here from EGEG to sponsor it.
|

| 8 Mr. Cutchin, do you have an idea?

- 9 BR. CUTCHIN: Well, it was my understanding
1

10 that UCS aight offer that 'aus an exhibit, and I don't
,

i
i 11 plan to object.

12 HS. WEISSs We talked to the Staff about this,
i

13 Br. Chairman, and we have the copies which were provided,

! O
j (/ 14 to us by the Staff, and we'll be happy to offer it into

i

:| 15 evidence as a UCS exhibit.
i

j 16 JUDGE EDLES: That will be fine.

j 17 MS. VEISS: Do you want me to do that now?

I
; 18 JUDGE EDLES: We can do that now. That would
i

i 19 be fine.
l
i 20 MS. WEISSs I have taken the Energency
1

1

i 21 Procedure 1202-26 to be copied, and I'll pick that up
4

j 22 before the end of the day. If that is 45, this would be
i

! 23 UCS 46.

() 24 (The doc.uneut referred to

25 was marked as UCS
.

O
:
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(} 1 Exhibit No. 46 for

2 identification.)

3 JUDGE EDLES: We vill receive UCS 46 into
0-i

4 evidence.

5 (The documen t previouslys

6 marked UCS Exhibit ilo .

i 7 46 for identification

8 was received in

9 evidence.)'

10 Whereupon,

11 BRIAN W. SHERON
]

j 12 AND

13 WALTON L. JENSEN, JR.
}

14 resumed the stand and were further examined and'

15 testified as follows:
,

16 CROSS EXAMINATION
I

17 BY MR. BAXTERs

18 0 Mr. Jensen, this morning Mr. Pollard was

; 19 questioning you on the imposition of HPI systee flov

20 characteristics f rom the test itself on the model I
; |

4 21 calculation. Isn't it necessary to impose test boundary

22 conditions such as HPI flow as a function of pressure in

23 order to sssess the predictive capability of the model?

() 24 A (WITNESS JENSEN) One should , input the proper

|
*

25 HPI flow curve into the model . to get the correct results.

:

O
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() 1 Q Mr. Sheron, I'm going to ask you a question

2 now from your affidavit that was filed with the Appeal;

3 Board on November 22, 1902 in conjunction with the
'

4 Staff's comments on the Appeal Board's memorandum and
J

! 5 order of November 5, 1982.

8 I'm sorcy I don't have copies for everyone.

7 This was served on all of the parties. I will provide

8 one for the Reporter to follow.

9 Mr. Pollard was questioning drawing the<

f 10 process or suggesting the possibility of drawing

j 11 conclusions from the Semiscale test phenomena about what

12 actually might happen at TMI-1 during feed and bleed,

!
| 13 operations; and I believe you have discussed in

14 paragraphs 4, 5 and 6ofthisaffibavit the use of
,

15 experimental test data in the licensing process and as

18 the Staff employs it. And if you have now any reason to
;

:

17 change the statements in your affidavit, I would like
!

18 you to simply read those in to the record.

19 A (WITNESS SHERON) "Use of experimental test
j

20 data in the licensing process. No test facility,
!

'
21 whether it be Semiscale, LOFT, FLECHT, et cetera,

|
22 exactly reproduces the behavior of a large PWR. Some ,

; 23 aspect of the power plant f acility is scaled in the test
i

1
,

() 24 facility. For example, if the volume o,f the test

25 facility is less than the volume of a large PWR, then

( |
|

|
|
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1 the primary coolant s ys tem surf ace a rea will not scale{)
2 in the same proportion as the vol ume . '

3 "Similarly, if slavations in the scaled
(

4 facility are not preserved, then gravity-dominated

5 hydraulic behavior can be distorted. The scaling of the

6 Semiscale facility has been selected as an optimization

7 among such competing factors, including costs, in

8 general and with some compronices among the competing

9 scaling interests. Semiscale simulates most of the

10 important phenomena associated with PWR behavior.

11 However, the Staff has never taken Semiscale results (or

12 for that matter, any other test resu lts , including LOFT)

13 and applied them directly to a large PWR.
'

("%i

(,/ 14 "We have always maintained that the results
,

15 from Semiscale and other test f acilities are primarily

16 for code verification purposes. Our confidence in

17 understanding large PWR behavior, including f eed and

18 bleed operation, is predicated on confidence in the
:

19 computer codes which calculate the behavior. The main

20 objectives of the scaled tests are to look for new or

21 unique thermal hydraulic phenomena associated with

22 transient and accident scenarios, and to assure that the

23 computer codes are capable of predicting the observed

() 24 behavior.
.

25 "By demonstrating that the computer codes can |

O
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() I properly calculate and predict the behavior of scaled

2 facilities, such as Semiscale and LOFT, under conditions

- 3 similar to those that could occur in large PWRs, we

4 believe that there is reasonable assurance that these

'

5 same computer codes can be used to directly predict the
,

6 behavior of the large PWRs."
!
'

7 Q And paragraph 6, please?

8 A (WITNESS SHERON) In summary, data from any
!

9 test f acility such as f rom Semiscale or LOFT cannot be

10 directly applied to a large PWR. Ra ther, it is used to I

11 demonstrate the ability of a computer code to predict

12 the relevant thermal hydraulic phenomena so tha t i

13 sufficient confidence can be gained that the code can be

14 applied to predict the behavior of a large PWR.

15 Q Do you have any disagreement today with the :

r
16 statements you made in your affidavit of last November

,

17 and have read today? ;

i
18 A (HITNESS SHERON) No, I don't.

19 MR. BAITERS Those are all my questions.
.

20 Thank you.

'
21 JUDGE EDLESs Mr. Adler.

22 MR. ADLER4 No questions.

23 JUDGE EDLES: Dr. Gotchy. j

() 24 BOARD EXAMINATION
.

'

+

25 BY JUDGE GOTCHYs i
|
,

e

i

!
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(} 1 Q In the testimony you spoke of, when you're

2 giving liquid levels, that you used the collapsed liquid
:

3 level. I think the first place it is referred to is on

4 page 23 at the bottom of the page. And I was wondering

5 if you used -- if RELAP 5 calculates both the two-phase
f

6 froth level as well as the collapsed liquid level?

7 A (WITNESS JENSEN) It calculates the two-phase

8 level internally in the code, ahd it can be programmed

9 -- not programmed but by the inpot. Input can be put

10 into the code that would cause it to calculate the

11 collapsed liquid level also.;

,

12 0 I was just curious. I didn 't know how the
!

13 RELAP code worked. But certeinly with the heat transfer
,

14 calculations, steam generation rates and that sort of

15 thing would be dif f erent, I would think, for liquid as-

:

[ 16 opposed to two froth. And I just wanted to be sure that

17 the code really was a more realistic calculation than
.

,

| 18 using the collapsed level.
!

19 On page 24 where you talk about the

|- 20 uncertainties, what is the technical basis for referring

j 21 to -- really what you have here is the difference

22 between observed and predicted values divided by the,

;

23 observed values, I guess. And wha t is the basis for

() 24 calling that the uncertainty statistica.11y?

25 A (WITNESS SHERON) I don't believe I ever

I ()
i
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2 Q I'm aware of that, but that is normally the j

3 way I've.seen uncertainties referred to.%

,

| 4 A (VITNESS SHERON) I apologize if you inferred
|

5 them to be statistical. I agree one hundred percent

6 that they ::ertainly are not a randon uncertainty from

j 7 the standpoint thst if you ran the code a second time,

8 you would get a different number. You would get th e
|

'

9 same difference all the time.
|

10 Q I would understand it was some indication

11 toward the uncertainties.

12 A (VITNESS SHERON) It is a measure of accuracy

13 of the computer code.

14 0 On page 27, Figure 10-3, again Mr. Pollard go t

15 to the questions there dealing with the overestimate of

16 volumetric flow rate using'RELAP 5, but yet I notice

17 that after, well, going back if we used Figure 10-1

18 which gives the pressure, it is obvious that RELAP

19 slightly overestimates the system pressure pretty well

20 across the range of the calculated -- of the time

21 calculated for the calculations, and yet, after 400

22 seconds it seems to ma that BELAP tends to -- well, from

23 400 seconds to 1700 seconds it tends to greatly

24 underestimate the HPI flow rate. And I. recognize that

25 is a conservative assonption, but I was wondering if

i

|0
-

1
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(} 1 there is a reason that there was that large a difference

2 there given the relatively small difference in the

3 pressure over that time.
('

4 (Pause.)

5 Maybe that's just a function of scale on these

6 figures, but it looks like quite large disparities.

7 A (WITNESS SHERON) It may be clearer if you

8 turn to Figure 12 in the document entitled " Extension of

9 Analysis, Primary Feed and Bleed Cooling at PWR

10 Systems," the EGCG report.

11 If you will note that about beyond 400 seconds

12 the pressure is -- the RElAP calcula tion is slightly

13 above 8 megapaccals. The data is slightly below. On

14 Figure 12 you can -- and also, you will note that the

15 difference, for example, at about it looks like maybe

16 600 seconds, one could say that the RElAP calculation,

17 the volumetric flow rate was .01 liters per second. The

18 data showed it was upwards of it looks like .018.

19 Wow, if you go to Figure 12, you can see that

20 when the pressure is slightly above 8 megapascals, the I

21 mass flow rate is down at about -- this would be, let's !
-3 |

22 see, th a t 's 10 , so that would be .01. And so if it |

23 is slightly below point -- I ' m sorry -- 8 m ega pa scals, i

l

() 24 you can see it is up close to about .18..

25 So I think the curves are consistent. I think

(
1

i

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTCN. D.C. %024 (202) 554 2345

._



265

] 1 what you are seeing is that in the pressure range of

2 around 8 megapascals on either side of it the HPI flow

3 is an extremely sensitive f unction, and slights

i

4 differences in pressure will show up as very large

5 differences in the HPI flow.

6 JUDGE G_0TCHY4 Thank you. That's all I have.

7 JUDGE EDLES: Mr. Cutchin, do you have any

8 redirect?

9 MR. CUTCHIN: None, Mr. Chairman.

10 JUDGE EDIES: Any further questions with

11 respect to Question 10?

i
12 MS. WEISS 4 Yes.

i

| 13 (Counsel for Intervenors conferring.)

14 RECROSS EXAMINATION

| 15 BY MR. POLLARD:

16 0 Dr. Sheron, I want to read to you some short

| 17 portions from NUREG-0963, which is entitled " Review and
i

18 Evaluation of Nuclear Regulat,'ry Commission Safety

19 Research Program for Fiscal Years 1984 and 1985, A

{ 20 Report to the Congress from the Advisory Committee on
i

21 Reactor Safegua rds."
;
'

22 The report itself is not dated, but there is a

23 letter dated February 18th, 1983 from Jeremiah J. Ray,

24 Chairman of the Advisory Committee on R,eactor Safeguards
4

25 to the Honorable George Bush, the President of the

O1

|
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1

1 Senate and the Honorable Thomas P. O 'Neill, Jr., the

2 Speaker of the' House.
;

3 Section 3 of the report deals with thermal,

'' 4 hydraulic transients, and Section 3.3 deals with
,

5 Semiscale and Babcock and Wilcox simulation. I am

6 reading now from page 34 of this NUREG.

7 "We hav'e cocmented in past reports tha t a

' 8 facility with typical BCW plant geometry is needed in a
i
'

9 timely manner to provide an acceptable level of

! 10 confidence in the analytical models that have been

11 developed to predict the phenomena ass ciated with

{ 12 LOCA-related transients and accidents. We note thst

13 funding for upgrading the GERDA facility has been
"%j ((,)4

14 included in the fiscal year 1984 and 1985 budgets. The
'ti

; 15 NRC Staff has concluoed this approach will provide an
.

! 16 adequate experimental base and will be more cost
i

k 17 effective than a Semiscale Mod 5. We accept this

18 conclusion, but believe that special attention will be

19 needed to provide appropriate analytical support for the

| 20 experimental program."
1

; 21 That is the entire paragraph. Were you aware
I

) 22 tha t that was the ACRS' po sition ?

23 A (WITNESS SHERON) Indirectly. I did not read

; () 24 -- I did not read those words in tha t r.e por t, but I am

*
25 a wa re tha t tha t was their position.

i

! (:)
,
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() 1 0 Do you agree or disagree with at least what I

2 have read to you? And I can let you look at the report,

3 if you wish.

4 A ( WITNESS SHERON) I think in general I uould

5 say I agree.

6 0 There is one other paragraph I would like to

7 read. Chapter 6 of this report is entitled " Accident

8 Evaluation and Hitigation." Section 6 8 2 is their

9 summary of the ACRS's specific recommendations.

10 I am going to read a paragraph labeled little

11 a on page 50s "Less emphasis should be gisen to the

12 development of codes which, because of their

13 elaborateness and complexity, may give the appearance of

14 validity but which may produce results that are either

15 of little use or misleading. More emphasis should be

16 placed on afforts to identify accident initiators and

17 sequences not yet encountered in operating reactors."

18 Were you aware that that was the ACRS's

19 position?

20 NR. BAXTER: Mr. Chairman, I am going to

21 object to any further questioning from a document that

22 has not provided to the witnesses or to counsel. There

23 is no way we can follow along or determine whether there

() 24 is any need for further cross-examination on our part.

25 JUDGE EDLES: Is there an opportunity to

(:)
'
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({} 1 provide a copy for counsel and the witness, Mr. Pollard?

2 BR. POLLARDa All I can do today is let them

3 borrow mine.~-

k_ -

4 JUDGE EDLES4 How much more do you plan to

5 read?

8 HR. POLLARDa That is all.

7 JUDGE EDLES: Why don't you show that now to

8 counsel so they can take a-look at it, and then please

9 show it to the witness.

10 (Counsel and witnesses shown document.)

11 WITNESS JENSEN: Could you identify the

12 paragraph?

13 MR. POLLARD: I think it was page 34.

14 JUDGE EDLES: Mr. Pollard, when you find it

15 again, why don't you read the paragraph for the reporter

18 in case anybody reading this wants to go back and look

17 at it again.

18 ER. POLLARD - I think I read it the first

19 time. It is just that my memory is not the best,

20 apparently. I read the top paragraph on page 34 and a

21 paragraph labeled little a op page 50 in section 6.8 2.

22 JUDGE EDLES: Thank you. I

. 23 (Pause.)
|

() 24 JUDGE EDLES: Have you completed looking at

25 the document, Mr. Jensen and Dr. Sheron?
;,
!

(
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1 WITNESS JENSENs Yes.
/}

2 WITNESS SHERON: Yes. ]

3 JUDGE EDLES Mr. Pollard,'do you want to

O
4 repeat the question, or was it simply do you agree with

5 what was in the document ?

6 HR. POLLARD: I think we got through page 34

7 and we got the objection on page 50.

8 BY ER. POLLARD: (Resuming)

9 Q Were you tware that that was the ACRS's

10 position with respect to computer code analyses being

11 poten tially misleading or that that paragraph on --

12 A (WITNESS SHERON) No, I wasn't. But I was

13 wondering if you might clarify f or n e what you mean by

() 14 " misleading."

15 Q Well, I didn't write it, so we would have to

16 ask the ACRS, I suppose, what they meant by " misleading."

17 MR. CUTCHINa If that be the case, Mr.

18 Chairman, and we are asking for an interpretation of

19 what the ACRS meant, then I am going to object because

20 as this Board well knows, ACRS documents can only be

21 admitted for the evidence of their existence and not for

22 the truth of the matters asserted therein.
"

23 JUDGE EDLES: That is correct. I think that

() 24 Mr. Pollard is driving at what the witn. esses' views are

25 with respect to that matter. They are not being

.

1
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.

O ' ==> 1**ea rar th ==rea at ar< ria **e acas -'

2 testimony. So I guess I will have the witness just draw
,

1
- 3 your own conclusion from what you believe the document

# '
4 says and then offer your opinion in response to Mr.

5 Pollard's question.
'

6 NR. CUTCHINa Mr. Chairman, I am going to
|

7 object to his having to interpret what " misleading"

8 means because then that leaves the record fuzzy hs to

| 9 what the ACRS may have meant in making that statement.

10 Now, if Mr. Pollard wants to frame a question as to what

: 11 the witness believes about whether or not computer

' 12 programs may be misleading, I would have no objection.

13 But to have him interpret the ACRS words I think is

14 going one step too far.

'

15 NR. POLLARD: Well, perhaps we can settle the
1

16 matter in the paragraph, what I read, which is a summary

17 of their specific recommendations, and it references

18 section 6.3 of that report. So perhaps if they would

19 read section 6.3, they will have a better understanding

20 of what the ACRS meant by " misleading."
,

11 WITNESS SHERONs Reading section 6.3 at the

i 22 bottom of page 47, I think the ACBS is referring to the

23 fact that one cannot specif y an accident scenario with
;

O 24 ar ore t aeoree =< a t 11 eaa ec111citr ana

| 25 therefore, by developing a computer code that can handle
1

'

O
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4

{~}
specific phenomena associated with a specific scenario1

2 may not be in their mind as beneficial as looking at all

- 3 of the possible initiating scenarios.

'~
4 In other words, one should not develop a,

5 compute code for a specifie class or a specific type of

6 event when in fact that one event in and of itself may

7 have a low probability when compared with the entire

8 spectrum of possibilities of events.

9 JUDGE EDLES Now, Mr. Pollard, do you want to

10 ask him for his own assessr.ent?

11 BY MR. POLLARD: (Resuming)
,

12 O Do you agree with that view of the ACRS as you

13 understand it?

14 A (UITNESS SHERON) Not in total, no.

15 0 Can you explain why, please?
s

16 A (WITNESS SHERON) Well, I agree that one

17 should look carefully at all initiating scenarios and

18 not just a 7ery limited set or a classical set, if you

19 would call it. But I also think one has to devote the

20 resources necessary to assure that the computer codes

21 are giving reasonably good predictions. And if there is

22 any identified or known defi'ciencies, the resources

23 should be expended to correct those as necessary.

() 24 0 I have one question on your a,ffidavit, at

25 least that portion that you read into the record. You

O
4
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'

r

.

:
'

(]) 1 say,on page -- I am sorry, there are no page numbers.

2 It is paragraph 5, continuing on the next page, three i

3 lines down. |(
4 JUDGE EDLES: This is the affidavit in 'i

:-

5 rasponse to our November 5th order? i
.

6 HR. POLLARD: Yes, sir. ;

7 JUDGE BUCK 4 I thought tou were still talking !
;

8 about the 4CRS report. [

9 NR. POLLARDa No, sir.
|

10 BY ME. POLLARDS (Resuming) |
*

11 0 The sentence reads, "The main objective of

12 these scale tests are to look for new or unique thermal f
!

13 hydraulic phenomena associated with transient and '
,

14 accident scenarios and to assure that the computer codes !

15 are capable of predicting the observed behavior."
i

16 Am I correct that the purpose of such tests is |
l

17 that the test may show some pheneomena occurring which |
|

10 the computer codes do not predict? !

l

19 A (WITNESS SHERON) Yes, that is always a [
t

20 p os sibilit y .- !
!
I21 MS. WEISS: We don't have any more questions

22 on Issue Number 10.
.

!

i

23 JUDGE EDLES: Any further questions, Mr.

() 24 Cutchin? ,

25 MR. CUTCHIN: None, Mr. Chairman.

L

|i

'
!

!
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!

|
|

1 JUDGE EDLESs I guess then.ve can move -- Mr.-

)
2 Baxter, do you have any questions?

3 RECROSS EXAMINATION |

4 BY MR. BAXTER:

5 0 Dr. Sheron, in your opinion, did the Semiscale

6 tests that we're discussing here revoal any phenomena

7 that would prevent f eed-and-bleed cooling f or working at

8 THI-17

9 A (WITNESS SHERON) No, I am not aware of any.

10 MR. BAXTER: Thank you. That's all I have.

11 JUDGE EDLES: Okay. Mr. Pollard, Ms. Weiss,

12 rou may proceed with Question 11.

13 CROSS EX AMIN ATION

14 BY MR. POLLARD:
,

15 0 Mr. Sheron, on Question Number 11, the Appeal

16 Board asked for the results of a RELAP-5 type analysis

17 to determine whether feed-and-bleed will successfully

18 provide core cooling at THI-1. What inputs to that

19 calculation are necessary? And I am talking about

20 inputs like HPI pump characteristics, safety valve flow

21 cha racte ristics. Could you name, please, for me all of

22 the inputs to such a calculation?

23 A (WITNESS SHERON) If I naned all of the inputs

() 24 to such a calculation, we would probably be here for a

25 week.

O
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1

|
.

1 Q Those inputs which are plant-dependent.

2 A (WITNESS SHERON) Again, I could just answer

3 that question in a general sense and probably not name

O .

4 all of them in detail. |

5 Q Let's try that first.

'

6 A (NITNESS SHERON) Okay. One needs to input

7 the number of volumes and flow junctions or whatever

8 tha t you are going to use to represent the plant. You
'

9 would need to include the actual volumes of those, the

10 actual numbers for those volumes based on the plant

11 dimensions. You would have to input the physics

12 constants for the probably the decay power if one is

13 going to use realistic fuel parameters, fuel dimensions,

i 14 flow areas in the core.

15 Q Perhaps I could summarize up this part. Is

16 the physical geometry of the plant has to be adequately

17 modeled?

18 A (WITNESS SHERON) Yes.

19 0 You also have to input the HPI pump flow

20 versus pressure characteristics?

21 A (WITNESS SHERON) That 's true.

22 0 Vould you have to input the safety valve flow

23 characteristics as a function of both pressure and flow

24 quality?
,

i

25 A (WITNESS SHERON) No, you would input an

O
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1 eff ective flow area.

2 Q An effective flow area?

3 A (WITNESS SHERON) For the valve.

O'

4 0 Would that effective flow area vary as a

5 function of flow quality?

6 A (VITNESS SHERON) No. The area would be fixed.
:

7 JUDGE EDLES: Dr. Sheron, would you again pull

8 your mike just a little closer, please?
,

<
-

9 BY MR. POLLARD: (Resuming)
,

i

i 10 Q Okay. Now, in the calculation which you asked

; 11 EGGG to do in order to answer Question 11, is it correct

12 that you still have the written report for that
i

13 calculation?j

; () 14 A (WITNESS SHERON) No. They have not
!
' 15 documented tha t calculation yet.

1

16 0 In doing the calculation, did they use the

17 pressure versus flow characteristics of the THI-1'

;

j 18 high-pressure injection pumps?
:

1 19 A (WITNESS JENSEN) Yes , the y did.

.

20 0 Where did they obtain that data from?
4

; 21 A (WITNESS JENSEN) They got them f rom GPU, I

22 understand.

23 0 What data did GPU supply? Was it from the

( 24 FSAR? Was it from a test?
.

I 25 A (WITNESS JENSEN) I am not real sure of the !

I
.
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2 sure where GP got the data.

~

3 Q So you are 'not sure what data GPU supplied to.

4 EGLG?

5 A (WITNESS JENSEN) Except that as to the design

8 flow for the high-pressure injection pump.

7 0 And you know that because EGEG told you that?

8 A. (WITNESS JENSEN) Yes, that is what I

9 understand.

10 0 In the same calculation we're talking about

11 that EGCG did for Three Mile Island Unit 1 to respond to

12 Question 11, did they model the. specific pressurizer for

13 Three Mile Island Unit 1 in terms of its geometry?

14 (Witnesses conferred.).

15 A (WITNESS JENSEN) Yes, I think they did. It

18 was the pressurizers for all of the BCW plants similar

17 -- in fact, they have the same volume. So, yes, I think

18 they did. I have not specifically examined their RELAP

19 input.
|

20 Q Did I understand you to say that all

!

21 pressurizers for all B&W plants are exactly the same in )

22 terms of physical dimensions?

23 A (WITNESS JENSEN) I believe all of the

24 low ered-loop BEW plants have the same p.ressurizer volume.

25 Q Even though those plants have dif ferent power

! |

O
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(^)' 1 levels?
\_

-

2 A (WITNESS JENSEN) Yes.

3 0 In the caleclation did EGEG use t'he flow~s)(V
4 characteristics of the TMI-1 safety valves?

5 A (WITNESS SHERON) The saiety valve flow used

6 by EGEG was based on the rated relieving capacity of the

7 valve from which they obtained an effective area for

8 flow. Once they derived the effective area for flow,

9 then the code would calculate the discharge as a

10 function of pressure.

11 0 okay. Dr. Sheron, I would direct your

12 attetition to page 36 of your testimony. The first

13 sentence under safety valve flow characteristics says

14 that EGEG-Idaho reported that safety valves relief

15 capacity, which is the relief capacity used in these

16 analyses, is about 15 percent below the tested relief

17 capacity for the Dresser-type safety valves used at

18 THI-1 for steam flow.

19 When they say "the Dresser-type safety valves

20 used at THI-1," was it identical to the valves used at

21 THI-17

22 A (WITNESS SHERON) I don't know. This was

23 again reported by EGEG.

O)t, 24 0 When they say that the rated safety valve

25 relief capacity is about 15 percent below the tested

O
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-(]) 1 relief capacity, which tests are they referring to?
|

2 A (WITNESS SHEBON) Again, I am not sure which-

3 tests. I presume they are referring to the EPRI tests.
,

4 Q The next sentence in your testimony that says
4

5 the uncertainty in relief capacity is estimated at

6 plus-or-minus 15 percent of the rated capacity for steam'
.

7 flow, what is the basis for that estimate?

8 A (WITNESS SHEROH) This is what EGCG provided

| 9 to us as their estimate. We questioned them on what
i

. 10 they felt the uncertainties were in the values they were
i
"

11 using in their calculations. So the information here

12 was provided by EGCG.

; 13 0 What I want to know is what is the basis for

14 EGCG 's estimate that the uncertainty is plus-or-minus 15
.

15 percent of rated capacity?

16 A (WITNESS SHERON) I can't answer that. I am

17 presuming it is from th e d a ta .

[ 18 Q Okay. On page 40, the second paragraph, your

: 19 testimony is now talking about EGCG's examination of the
i

I 20 liquid relieving ca pacity of the saf ety valve. When you
1

j 21 state that they reported that the safety valve liquid

22 flow calcula ted by RELAP-5 is an average of 9 percent
,

23 above the sensured flow, where was the flow measured? I

| () 24 A (WITNESS SHERON) I really do,n't know. As I

25 said, these tests were not fone by the Staff. They were

O
!

|
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Il reported by EGCG.

|
2 Q What is the basis for the statement that the

! 3 uncertainty on this value is plus-or-minus 15 percent?
'

4 A (WITNESS SHERON) Again, what EGCG reported to

5 the Staff.

6 0 Earlier when we were discussing the inputs to
.

7 the code, you said that after looking at the valve they

8 inputted to the code an equivalent flow -- orifice, did

9 you say?

10 A (WITNESS SHEBON) That is an area.

11 Q Area. Excuse me. What was the equivalent

12 area inputted to this calculation for the TMI-1 safety

13 valves?

14 A (WITNESS SHERON) I don't know the exact

15 number that they used. I would have to back-calculate

16 it.

17 0 On page 40 a sentence in' the same paragraph

18 reads, "However, the flow disch arge area" --

19 JUDGE BUCKa I am sorry. What page are you

20 talkina about?

21 MR. POLLARD 4 Page 40 of the testimony of Mr.

22 Sheron, the second paragraph, about the middle.

23 JUDGE BUCKa All right. Your words all ran

24 together. When you start speeding up, your words run

25 together and I don't know what page you are talking

O
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1 about.

2 MR. POLLARDS I am sorry. I will go slower.

3 BY MR. POLLARD: (Resuming)

4 0 "However, the flow discharge area was sized to

'

5 15 percent smaller in the analyses." My question iss

8 If you had directed EGCG to do a feed-and-b1'eed

7 calculation for TMI-1, why did they use a flow discharge

8 area sized to 15 percent smaller in that analysis?

9 A (WITNESS SHERON) When they were setting up

10 the input deck, they tried to retain the input data as
.

11 close to the design values as they can. The information

12 that one provides on a valve in an FSAR or wherever is

13 typically the rated flow at the rated pressure. From

14 that rated flow at a rated pressure cae can, as I said,

15 back-calculate an effective area using an appropriate

18 critical flow model that would give you tha t same rated

17 flow.

18 Now, that is the area which one would input

19 into the computer code. The f act is that when one rates

20 a safety valve, if you go through the ASME code for how

21 to size the safety valve, you will find out that they

22 require the imposition of a number of conservativisms.

23 So that when you are through with your sizing

24 calcula tion , the ra ted relief capacity.will usually be .

I 25 less by some percentage than the actual relief
|

O
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'] 1 capacity. And since-they used the rated capacity in

2 their sizing, it obviously came out less than what one

3 would actually expect it to be.
d',

j 4 Q This paragraph that we are talking about now,

5 am I correct, talks about liquid relieving capacity of

6 the valve? Does the TMI-1 safety valve have a design

7 rating for liquid flow or was in f act the calculations
;

8 here based upon a measured liquid flow?

9 A (WITNESS SHERON) I don't-know, because the
,

| 10 old ASME code in the early '70s did not address liquid

11 discharge, it was a steam discharge. I presume that at

'
12 the time the plant was built the valves were sized to

! 13 the code. It did not address liquid discharge.

14 Q But if there is no rated discharge for this

15 valve for liquid discharge, your explanation before as.

16 to why they used a discharge area sized 15 percent

17 smaller all related, as I understood it, to compensating

18 for the rated capacity of the valve. But how could that

19 be right if there never was a rated capacity for this

20 valve for liquid discharge?
,

21 A (WITNESS SHERON) Well, it is rated for steam,,

; 22 and our experience is that once you come up with an

23 eff ective area for critical flow, then you can calculate

24 the discharge, be it liquid, subcooled J.iquid, saturated

25 liquid, two phase or steam, using that area and the
,

|

| Q i
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[]
t 1 appropriate critical flow correlation.

2 0 Is the reverse true, that if you knew or had

|3 measured -flow, you could then back-calculate to find outo,

,

4 the discharge ares?

5 A (WITNESS SUERON) You could back-calculate an

6 effective discharge area.

7 0 Okay. An effective discharge area. All
1

8 right. I direct your attention again to the same

9 paragraph where you say that they reported a safety
!

'

'

10 valve flow calculated was an average of 9 percent above
L

11 the measured flow. To me that means -- and correct me

12 if I am wrong -- that EGEG knew what the liquid flow was
7

;'
13 through the TEI-1 valve because it had been measured. ,

14 Is that correct or incorrect?

'
15 A (WITNESS SHERON) I tnink the way ther

16 reported it, it would appear that they had knowledge of
,

17 the liquid flow. !
(

18 Q If they had knowledge of the liquid flow, why

19 did they size the orifice f or the effective flow area 15

20 percent smaller?
;

21 A (WITNESS SHERON) Because it was sized to
i

22 steam, to a steam discharge, and not a liquid discharge. j

i

23 (Counsel for Intervenors conferred.) |

}

() 24 Q Do I understand you correctly, tha t if you knev
,

23 what the measured flow was through the valve with steam |

|
r

1

l
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I 1 and that if you back-calculated to find the equivalent
)

2 flow area snd tha t 'if you also knew the liquid flow

3 through tha valve and you back-calculated to get the

!
4 equivalent flow area, you would get two different

5 numbers?
4

j 6 A (WITNESS SHERON) Probably, yes.
i

7 Q But physically, the valve of course doesn't

8 change siza? '

9 A (WITNESS SHERON) No, the valve doesn't. But

i 10 what it is is the critical flow characteristics through

! 11 the valve, the modeling of the critical flow through the
j
'

12 valve is an approximation.
i
1 13 0 Okay. Thank you. Would also the critical

() 14 flow through the valve, could it also be affected by the
?

15 inlet piping to the valve?

: 16 A (WITNESS SHERON) Probably.
!

17 0 And how about for the backpressure on the

!, 18 valve?
-

i 19 A .(WITNESS SHEBON) That depends. The critical
i

( 20 flow correlations, the whole concept of critical flow is

'
21 tha t the flow is independent of tne downstream

j 22 pressure. So therefore, the backpressure would not be
!

i 23 of significance unless it was high enough to be able to

(} 24 affect the upstream flow.
.

25 0 With respect then to the inlet piping, do you

O
.

I
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1

] 1 know whether in this calculation EGEG has taken account

2 of the fact that the inlet piping to the safety valves
4

3 has been changed at THI-1? ;

O
4 (Witnesses conferred.)

5 A (WITNESS JENSEN) I don 't know, but the

6 shorter the inlet piping would be the greater the flow

7 would be because there would be less loss in the pipe

8 -between the pressurizer and the valve. And I understand
~

9 that the valve has been moved closer to the pressurizer

10 in the plant. But I don 't know what EGCG used.

11 (Counsel for Intervenors conferred.)

12 Q Nr. Jensen, earlier in answer to a question by
.

13 Mr. Baxter, I believe you said something along these
,

14 lines, and correct me if you said something differents

15 that one should input the proper HPI curve into the

16 model to get the proper results. Do you recall that?
.

17 A (WITNESS JENSEN) Yes. I agree with that.

18 0 And is it correct that you don 't know for the

19 EGCG calculation for TMI-1 feed-and-bleed whether or or
20 not they have inputted the proper HPI curve to the model?

21 A (WITNESS JENSEN) I don ' t know the degree of

22 the curve. I know it came from GPU.

23 0 But you agree it is the proper curve?

24 A (WITNESS JENSEN) I haven't v.erified it. I

25 haven't done tests on the pump myself.

O
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1 Q An I correct then that you cannot verify

2 whether the results of the calculations are in fact the

3 proper results for THI Unit 17

4 A (WITNESS JENSEM) These are results by EGCG.

5 I rely upon EGCG to provide the proper results.-

6 (Counsel for Intervenors conferred.)

7 Q And EGCG relies upon, as far as you know, GPU

8 to get the proper inputs?

9 A (MITNESS JENSEN) Yes, I believe in this case

10 they got the inputs for this particu~far value from EGCG.'

11 JUDGE BUCK I am sorry, Mr. Jensen, I didn't

12 get the last part of your sentence.

13 WITNESS JENSENs From GPU, they got the HPI

14 flow curve from GPU.

15 JUDGE BUCK: Thank you.

16 BY MB. POLLARDS (Resuming)

17 Q Is it correct that the Staff has not been

18 provided with that HPI curve that was used by EGCG in

19 this calculation?

20 A (WITNESS JENSEN) I have the HPI curve, and it l

21 was also given to LANL, and it appears in a letter

22 report that LANL sent to us. And I believe we provide

23 that, a reference that was provided to all of the

24 parties.
,

25 JUDGE EDLESa What is LANL, Mr. Jensen?

O
.
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() 1 WITNESS JENSENs The Los Alamos National.

2 Laboratory.

3 JUDGE EDLESs Thank you.

4 BY MR. POLLARDS (Resuming)

.5 0 Can you please tell me specifically where the

! 6 parties have this curve that EGEG used?

7 A (WITNESS JENSEN) It appears in Table 1 of a,

8 letter from Los Alamos to Dr. Robert T. Curtis of the
,

9 NRC.

10 MR. CUTCHIN: Mr. Chairman, that was the
,

2

l 11 second attachment to my letter of February 17.
1

! 12 JUDGE BUCK: That is the February 17th letter?

j 13 MR. CUTCHIN Yes.

( 14 JUDGE EDLES: That was moved into evidence
i

15 earlier this afternoon.

|
16 MR. CUTCHIN: Only the first attachment has

.

,

17 yet been moved into evidence. That is the EGCG report .

!

3 18 BT MR. POLLARDa (Resuming)
>

I 19 0 Is Table 1 of this document that you have
1

20 identified, is that the curve that you are referring to?

21 A (WITNESS JENSEN) Yes, it is.,

:

I 22 0 And you know of your own personal knowledge

23 tha t this is the same input that EGCG used?
j
.

|() 24 A (WITNESS JENSEN) I was told ,so by EGCG. I

25 have not personally inspected the input to the computer

4

I

I
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!

/~T 1 code.-
\_)

L 2 0 Now, on this page of this LANL report, which

3 is Table 1, model descriptions and assumptions for THI-1

0
4 feedvater transients, I notice they are talking about

1 5 the Oconee TRACK PF-1 model down at the bottom of the

6 page. They talk about the Oconee steam relief system

7 used. And in your direct testimony, yours and Mr.

8 Jensen's, on page 43, you say that'the Los Alamos

9 National Laboratory performed a feed-and-bleed analysis

10 for an Oconee reactor.

11 Now, my question is: Which is it; is it a

12 curve for the TMI-1 pumps or is it a curve for the

13 Oconee pumps?

14 A (WITNESS JENSEN) You will note that the note

15 above the curve says "HPI train available. Data

16 supplied by GPU," which I believe is at the TMI-1 pump

17 rather than the Oconee pump.

18 0 In other words, you are inferring from that

19 that GPU supplied the TMI pump data and not the Oconee

20 pump data?

21 A (WITNESS JENSEN) The LANL calculation was

22 done with an existing input deck for Oconee, which is

23 virtually identical to THI-1, I believe. We know there

() 24 is a very slight difference in power level. And it was
;

1

25 modified with the HPI flow curve from GPU.

O
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(]) 1 Q Looking at again this Table 1 in the Los

2 Alamos report, it shows that at 2,500 psig the flow is
;

3 254 gallons per minute. If I recall the testimony

4 earlier today, the shutoff head of the THI-1 pump is

5 approximately, did you say, 2,700 pounds?

6 A (UITNESS JENSEN) Yes, I believe it is.

7 Q Could I infer f rom that then that the flow

8 betwean 2,500 and 2,700 pounds is going to rapidly

9 decrease as a function of increasing pressure to zero

10 when we reach 2,700 pounds?

11 A (UITNESS JENSEN) Well, it will certainly

12 decrease, and it will be zero at the shutoff head. I

13 don't think it rapidly decreases. It follows a smooth

14 curve. As you might get from extrapolating the

15 difference between the 2,400 psi vslue and the 2,500 psi

18 value. And I believe that for that 100 psi change in

17 p re ssure, the flow rate decreases by, it looks like,

18 about 10 percent.

19 0 Yes. But if I extrapolated that -- in other

20 words, you see between 2,400 and 2,500 pounds, the flow i

21' has only gone down by 25 gallons per minute. And if I

22 extrapolated that, that would tell me that at 2,700 |
|

23 pounds I would still have 200 gallons per minute. So I

() 24 certainly can't extrapolate it, can I? ,

25 A (WITNESS JENSEN) At first you can. It would

O
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(} 1 be fairly accurate. But, yes, it would decrease. But

2 we don't have the curve in front of us, but I think iti

3 would. It would not be an inflection point at 2,500, it
'

4 would be a smooth function.

5 0 Mr. Jensen, have you ever seen the entire flow

6 versus pressure curve for the Three Mile Island Unit 1

7 HPI pumps?

8 A (WITNESS JENSEN) Yes, I have.

; 9 Q Where have you seen that?
)
'

10 A (WITNESS JENSEN) In the FSAR, I believe.

11 0 Is that the curve that EGCG and Los Alamos,

!

12 used?;

i 13 A (WITNESS JENSEN) The curve they used is this

14 curve here.

j 15 Q But you don't know if this is the same curve
.!

) 16 as the one that's in the FSAR, is that correct?
4

I 17 A (WITNESS JENSEN) No, I don't.
1:

| 18 0 Now, Dr. Sheron, during the ECEG calculation

'

19 of the Three Nile Island Unit 1 f eed-and-bleed -- I am
f

j 20 sorry, I have to stop.

21 MS. WEISSa I think it is probably appropriate,

<
1

22 for me to mark and move this into evidence, since we
t

23 have asked so many questions about it.

() 24 JUDGE EDLES: Is there any ob,jection?

25 MR. CUTCHIN None from the Staff.

.

O<
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(}
1 JUDGE EDLES: In the absence of objection, so4

2 moved. |

3 MS. WEISS: For purposes of the reco,rd, thisO
4 is a document from Los Alamos No.tional Laboratory, which

f

5 begins with a cover letter to Dr. Robert T. Curtis,

!
6 subjects " Feed-and-bleed Calculations and Support of

,

|

7 TAPA-45," date February 8, 1983.

8 JUDGE BUCK 4 Should we identify that as being

9 a second enclosure from a letter from the Staff, since

10 that is the way it was sent out?

; 11 MR. CUTCHIN Perhaps better for the record

12 would be by UCS exhibit number. You could tie the two

13 together that way as well.

( 14 JUDGE EDLES: Let the record simply reveal

15 that it was provided to counsel by the Staff on -- what

16 was the date?

17 BR. CUTCHIN4 February 7, 1983.

18 MS. HEISS: And this would be UCS Exhibit 47.

19 (The documen t referred to

20 was marked UCS Exhibit

21 'No. 47 for identification
22 and received in evidence.)

'
;

23 BY MR. POLLARD: (Resuming)

() 24 0 Dr. Sheron, do you know in th,e EGEG
'

25 calculation of the THI-1 feed-and-bleed analysis what

J
,
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1

,[} did they assume in terms of the pressure at which the

j 2 safety valve would reclose?
!

! 3 A (WITNESS SHEBON) I believe it was at 2,500.

4 0 I am sorry. Is it 2,500 it would open, isn 't

| 5 it?
,

,6 A (VITNESS SHERON) Yes, I believe they would"

,

7 also would assume,it reclosed a t about 2,500.
,

.

i 8 Q Okay. Thank you. Can you tell me in the EGEG

9 calculation of feed-and-bleed, did the calculation show

10 that the capacity of both safety valves was needed or

i 11 would be utilized?
|

12 A (WITNESS SHERON) I don 't. know the answer to
i

} 13 that.

( 14 A (WITNESS JENSEN) THey did utilize both safety
i
: 15 valves. But whether or not they were bo th necessary, we
i

| 16 don 't know.

17 JUDGE EDLES: Mr. Jensen, just as a help to
! -

; 18 me, when you answer could you pull the mike closer so I
!
' 19 could hear you, please?

| 20 WITNESS JENSENs Yes, sir.

21 BY MR. POLLARD: (Resuming)

22 0 Nov. Dr. Jensen, I now direct your attention

23 to page 41 of your testimony -- excuse me. Dr. Sheron,

( 24 towa rd the bottom of the page, about ei,ght lines from

25 the bottom, the sentence begins, "One question that does
;

I

()
4

i
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SUMMARY>

This testimony addresses the Appeal Board's request for
,

- clarification of the safety-grade classification of the
..g

| 'l emergency feedwater system components generally, and of the new~

| manual-control stations in particular. The testimony reports

that there have been no changes in the status of the

safety-grade classification of the EFW system from that

previously submitted to the Licensing Board and the Appeal

Board. The testimony also provides a detailed description of

the new EFW manual control stations and concludes that, while

this modification is highly reliable, it cannot be considered

safety-grade.'

;

.
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INTF.ODUCTION1

2 This testimony by Gary R. Capodanno, Fluid Systems

3 Director, GPU Nuclear Corporation, and Richard J. Chisholm,o)(
"

4 Manager of Electric Power and Instrumentation, GPU Nuclear

5 Corporation, is addressed to Issue No. 8 of the Appeal Board's

6 Memorandum and Order of December 29, 1982 (ALAB-708), which

7 seeks:

0
8. Clarification of the apparent incon-

sistencies and confusion concerning9 the safety-grade status of components >

10 in the EFW system (from the licensee
and the staff).

11
Mr. Capodanno was a witness earlier in these proceedings

12
on the EFW system. He sponsored Licensee's Exhibit 15 which

13
describes the EFW system at the time TMI-1 last operated, the

,~

l4
, modifications being made to the. system prior to restart, and

15 long-term modifications planned for the future. The status of

16 modifications to the EFW system to be completed prior to

17 restart was also addressed by Licensee in submittals of August

18 12, 1982, and November 22, 1982, in response to Appeal Board

19 requests for information of July 14 and November 5, 1982,

20 respectively.

21

BY WITNESSES CAPODANNO AND CHISHOLM:

We have reviewed Licensee's Exhibit 15 as well as pages 9

through 13 of Licensee's August 12, 1982 response to the Appeal,

,.y
Board, and pages 9 through 15 of Licensee's November 22, 1982 |25

|
response to the Appeal Board. That review has been conducted !

26 |
to determine whether there are any inconsistencies or confusing I



.

statements regarding the safety-grade status of equipment prior

1
to restart which should be corrected for the Appeal Board and

2
to determine whether there are any items projected to be

r"

U) 3'
safaty-grade prior to restart which may not actually be so, or

4 items not intended to be safety-grade by restart that may be

5
so. The review has considered the capability of equipment to

6 respond to either a loss of main feedwater or a small break

7 loss of coolant accident (SBLOCA).
8 Our review confirms that statements by Licensee regarding

9 the safety-grade status of equipment in the EFW system and

10 modifications to that system at the time of restart are

11
consistent and appear to be clear. At the time of restart, the

l
' 12

EFW system will be safety-grade for purposes of responding to

13 either a loss of main feedwater or SBLOCA. The present status

14 of EFW modifications to be completed prior to restart has not,

| 15 been altered. Those items anticipated to be safety-grade prior

| 16 to restart will be safety-grade for the accidents under

j 17 consideration; those items expected not'to be safety-grade'will
l 18 not be so qualified prior to restart.

19 The review has also considered any known inconsistencies

20
4 or apparent inconsistencies between Licensee's and the Staff's

21 descriptions of the safety-grade status of equipment in the EFW

22 system. We are aware of only one such inconsistency -- the one

23; pointed out by the Appeal Board in ALAB-708 related to the

24 manual control stations. ~
.

'

25

26

;
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|
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BY WITNESS CHISHOLM:
,

1
An alternate manual control capability for the EEW flow

2 valves has been installed which is independent of the ICS. It

I'/T 3s_ consists of manual control (loader) stations, one for each

4 steam generator, in the control room which the operator can

5 activate by means of selector switches to manually provide

6 control signals to the emergency feedwater control valves.

7 Operation of the selector switches also transfers the power

8 supplies for the remote voltage / pressure transducers from an

9 ICS derived power supply to an independent power supply. The

10 new manual control circuits are supplied from a battery-backed,
e 11

115 volt 60 hertz power supply. The power comes from an

12
inverter which is normally fed from the Red train IE AC power

13
system and backed up by the Red battery. If voltage from the

14 inve-ter is lost, an automatic transfer switch will switch to a

15 regulated voltage source which is derived from the Green IE AC

16 power system. The manual control circuits utilize highly

17 reliable industrial grade components and the design is such

18 that no single failure in the control circuits will result in a

19 loss of system function. This manual control feature by itself

20 is highly reliable but not " safety-grade" as we have applied

21 that term throughout our review.

22

23

24

25

26
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BY WITNESSES CAPODANNO AND CHISHOLM:

1
The functional objective of the EFW system for SBLOCA or

2
loss of main feedwater events is to provide adequate flow to

<"s. 3() either of the steam generators. The function can be termed_

4 safety-grade if it has the following attributes:

5
1. Capable of performing in the accident or transient

6 environment.

7 2 Capable of performing its function following a loss

8 of off-site power.

9
3. Satisfies the necessary provisions of the approved QA

10 program.

11
4. Can^ perform its function following the worst single

12
failure in active mechanical or active or passive electrical

13
r.} components.f
''' 14

5. Adequate time is available for manual control

15 functions.

16 The components of the EFW system can collectively meet
17 these~criteric.

18
The manual control station is highly reliable but can fail

19 as a result of certain single power supply distribution com-

20 ponent failures. A single failure in one of these components

21 will not disable the system function, however, since the

22 operator dispatched to the vicinity of the EFW control valves

_
23 in the intermediate building on each EFW demand can manually

! ;
' 24 manipulate the valves wi*'- the local hand wheel. Cince there

25 is adequate time for this operator action, syctem function is
26
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)

:

achieved. Thus there are no single failures which can prevent

1
the Accomplishment of the safety function.

2

i O 3
i

! 4
i

5
:

| 6
.

]
7

i
; 8
4

9:
1
.

) 10
i
| 11
1
-

| 12

13--

4 14
;

i

) 15
1

j 16

17

18
i

| 19
i

| 20
;

1 21
'

1

3

; 22
,

23

!O 24
3

i
; 25
I

I 26
:
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GARY R. CAPODANNO

Business Address: GPU Nuclear Corporation
100 Interpace Parkway
Parsippany, New Jersey 07054

Education: B.S., Mechanical Engineering, Fairleigh DickinGon() University, 1967.

M.S., Mechanical Engineering, Newark College of
Engineering, 1974.

Experience: Fluid Systems Director, GPU Nuclear Corporation,
1982 to present. Responsible for technical and
administrative direction of the mechanical and
radwaste engineering sections of the Engineering
and Design Department with responsibility for
secondary plant, reactor plant and radwaste
systems and components within GPU Nuclear plants.
Directs, through the Mechanical Systems, Mechanical
Components, and Radwaste Systems section managers,
the engineering for fluid system designs, modifi-
cation of existing plant systems, operations and
maintenance review and troubleshooting for plant
systems, and preparation and review of responses
to inquiries of regulatory agencies. Directs the
reviews and approvals of work done by outside
engineering firms to assure conformance to GPU

() Nuclear criteria and standards. Directs the review
of engineering standards and procedures, plant
operating and emergency procedurss and technical
support to the plants during plant outages.

Manager of Mechanical Systems Engineering, GPU -

Service Corporation /GPU Nuclear Corporation,1978
to 1982. Responsible for technical and admini-
strative direction of the activities of company
mechanical and nuclear engineers in the design
of new power plants and major modifications to
existing power plants for the three operating
companies that comprise the GPU Sytem. Also
responsible for directing these engineers in the
review of work being done for GPU and the operating
companies by architect-engineering firms.

Lead Systems Engineer, Ebasco Services, Inc.,
April 1978 to July, 1978. Work on the Synthesis
Gas Demonstration Plant Program for W. R. Grace
Company and the United States Department of Energy.

./ Responsible for plant arrangements and sys*.em
,

design work. Directed mechanical engineers in the i
Idesign of steam, cooling water and materials

handling systems for a plant that was to use coal
as a feedstock for the preparation of anhydrous
ammonia and the production of elemental sulfur
or sulfuric acid as a by-product.
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GARY R. CAPODANNO
Continued

Mechanical Group Supervisor, Burns and Roe, Inc.,
1974 to 1978. Engineering supervisor responsible

(]) for the technical and administrative direction
of project engineers in the development of: plant
general arrangements, system ficw diagrams,
engineering calculations, equipment specifications,
bid evaluations, construction liaison, and
licensing activities for nuclear power plants.

Mechanical Engineer, Burns and Roe, Inc., 1971 to
1974. Responsible for design engineering of
nuclear and conventional mechanical equipment

,

and systems for nuclear power stations. This
included preparation of specifications and system
flow diagrams, evaluation of equipinent prnposals,

c, performance of design calculations, construction
liaison activities and activities related to
governmental licensing of nuclear power plants.

.

Design Engineer, Foster Wheeler Corporation, 1969
; to 1971. Responsible for design and development

engineering of fossil fuel firing equipment and
systems for electric generating plant steam gene-

O rators, preparation of engineering standards,2

evaluation of vendor equipment, and engineering
assistance to company project site personnel.

Mechanical Engineer, Consolidated Edison Company,
1967 to 1969. Responsible for design and appli-
cations engineering of mechanical equipment and,

systems for nuclear and conventional electric-
generating stations.'

Professional
Affiliations: Licensed Professional Engineer -- New York, New

Jersey and Pennsylvania
1

Member -- American Nuclear Society

Member -- National Society of Professional
Engineers

Publications: "New Approach to Optimization of the Multistage

() Flash Desalination Process", Summer Simulation
Conference, San Diego, 1972.
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- Business Address: GPU' Nuclear Corporation
100 Interpace Parkway

.( ) Parsippany, New Jersey 07054

Education: B.E.E., Manhattan College,. 1948

M.B.A., Fairleigh Dickinson University, 1971.

! Post-graduate courses in Electrical Engineering,
New York University and New Jersey Institute of
Technology.

4

Experience: Manager, Electrical Power and Instrumentation,
GPU Nuclear Corporation /GPU Service Corporation,

; 1980 to present. Manager of engineering section
responsible for design activities for plant systems
related to electrical power and instrumentation..

j Senior Electrical Engineer, GPU Service Corporation,
; 1971 to 1980.- Lead engineer for all instrumenta-
'

tion and control design activities for nuclear and
fossil plants.,

,

| Manager of Electrical Design, Curtus-Wright Cor-
; pc, ration, Electronics Division, 1966 to 1971.

Responsible for engineering group involved.ina
'

design of instrumentation and control equipment
for Navy nuclear program.<

| Chief Engineer of a small company engaged in the
: manufacturing of I&C equipment for industrial
. and shirboard applications. 1958 to 1966.
i

Project Engineer with manufacturer of control
equipment. 1951 to 1958.

[

Consolidated Edison Company. Design of instrumen-
! tation and control systems for power plants and

substations. 1948 to 1951.,
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|({} 1 MR. EAXTER The witnesses are available for

2 cross-examination.
1

? 3 JUDGE EDLES: UCS?

4 CROSS-EXAMINATION ON

5 BEHALF OF INTERVENORS
,

l

6 BY MR. POLLARDS '

,

I

7 0 An I correct that in order to prepare this

j 8 testimony you re-reviewed Licensee Exhibit 15 to

'

9 determine whether all ot' the information in that exhibit

f 10 is correct?

: 11 A (WITNESS CHISHOLM) Yes, that is true.

; 12 Q And your conclusion was that all of the
!

i 13 information that is in Licensee Exhibit 15 remains

14 correct today?

! 15 A (WITNESS CHISHOLM) Yes, that is true.
i

16 Q I'd like to direct your attention, please, to
;

! 17 Licensee Exhibit 15. Do you have a copy?

j 18 A (WITNESS DEMPSEY) Yes.

| 19 Q In Table 1 of Licensee Exhibit 15, in the
i
' 20 remarks section, responding to general design criterion
I
i 21 2 there is a sentence which reads "The EFW piping

i 22 system is, however, designed and 'qus11fied to the
i

23 seismic class one requirements."

|() 24 Is that sentence true today?.
1

I 25 MR. BAXTER: Objection, Mr. Chairman. Wh a t
!
1

|-

l
AL::CK3oN REPORTING COMPANY,INC, |

* 400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 664 2346

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



326

,

() 1 the testimony says is that the witnesses reviewed this

2 material, including Licensee's Exhibit 15, in the

~. 3 context, as it says on page 2 beginning at line 5, to
< x

4 consider the capability of the equipment to respond to )
5 either a loss of main feedvater or a small break loss of

6 coolant accident.
,

'

7 The testimony clearly does not state that they

8 reviewed this material to determine the seismic.

9 qualification of the emergency feedvater system, and4

10 indeed the testimony does not purport and does not

: 11 present the results of any such review, which we

12 continue to believe is outside the scope of this
;

13 proceeding.

( 14 HR. WEISS: The witness just said in response

15 to Mr. Pollard 's question that he had reviewed Licensee

16 Exhibit 15 and that every statement in there was
;

17 correct. Now, if that is not true I think we're

18 entitled to know that it is not true.

19 HR. BAITER: It is true within the context of
,

i

20 the testimony that has been presented, which is it

21 within is the capability of the system to respond to a

22 small break loss of coolant accidert and a loss of main
!

l

23 feedwater, and that is the scope of the testimony.

( 24 NR. WEISS 4 The question is, have you reviewed

25 e ve ry statement and is every statement true. Just a yes

O

ALDERSoN REPORTING COMPANY,;NC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2346 '

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



, _ _

327

O. 1' or no answer.
1

2 JUDGE EDLEss I think the witness should be

.
3 entitled to explain. He can offer a yes or no answer if-

i

4 he likes, but I would give him an opportunity to explain

5 if he would like to do that.

6 EITNESS DEMPSEY: I guess I would like to

7 answer this question with an explana tion.

8 NR. WEISSa I think Mr. Chisholm gave the
:

9 answer, didn't he, gave the previous answer? Could I

10 hear his explanation?
,

i

11 WITNESS CHISHOLMs I should point out that we '

12 reviewed it froa different points of view, that Mr.

13 Dempsey would have reviewed it from the mechanical

14 systems aspect of the design and I would have reviewed

15 it from the electrical instrumentation and control .

16 aspects.

17 In my review I can state that I did not
i

18 considder the seismic qualification of the system. j
!

19 BY MS. HEISS: (Resuming) '

i
'

20 0 So then the statements in Exhibit 15, all the j
!

21 statements that ref erence seismic qualifica tion, may or |

22 may not be true today?
|

23 !!R. BAXTERs Objection, Mr. Chairman. I

24 JUDGE EDLESa I think the witness has

25 explained pretty such what he means by his

: O

ALDERSON REPORTING COMPANY,INC,
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1

l

(} 1 interpretation, and I think we will let it stand at

2 that.

3 BY MS. WEISS: (R esuming )f-

4 Q Is your conclusion about whether the emergency

5 feedwater system is safety grade or not affected in any

6 var by its seismic qualification?>

7 A (MITNESS CHISHOLM) I'm sorry?

8 Q Is it true that your conclusions about whether

9 the emergency feedwater system and the components

10 thereof are safety grade does not include any

11 consideration of the seismic qualification?

12 A (MITNESS CHISHOLM) That is true.

13 BY HR. POLLARD: (Resuming)

( 14 0 The sentence on page 2 of your testimony,
,

15 beginning at line 5 where you say, the review has

16 considered the capability of equipment to respond to

17 either a loss of main feedwater or a small break loss of

18 coolant accident, am I to understand tha t the bounds of
i

!

19 tha t statement is that you did not consider a loss of

20 main feedwater accident caused by an earthquake?

21 A (WITNESS CHISHOLM) That is true.

22 0 I direct you now to page 4 of your testimony,

23 at line 20. "A single failure in one of these

() 24 components will not disable the system f unc ticn,

25 however, since the operator dispatched to the vicinity

O

ALDERSoN REPORTING COMPANY,INC.
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(]) 1 of the EFE control valves in the intermediate building4

2 on each EFW demand can manually manipulate the valves

3 with the local hand wheel."
(-)g\-,

4 Focus on the part of that sentence tha t says

5 that the operator will be dispatched to the vicinity of

6 the valves on each EFW demand. What is your basis for'

i ,

| 7 saying that the operator will be dispatched on each EFW

8 demand? '

9 A (WITNESS CHISHOLH) It is part of the loss of4

1

j 10 feedvater procedure.

11 0 Can you tell me specifically which procedure?

12 A (WITNESS DEEPSEY) It is covered in procedures

p 13 1202-26A, 1202-26B, and I believe also in procedure

14 1106-6, which covers the emergency feed system.

| 15 0 Would it also be covered in 1202-6B?

16 A (WITNESS DEMPSEY) I'm not sr.re what that

17 procedure is.
;

18 0 Do you have a copy with you of Appeal Board.

19 Decision ALAB-7087

20 A (WITNESS DEMPSEI) No.,

.
21 (Document handed to witness. )

i

22 0 If you would look at page 13 of A LAB-7 08,
4

23 please. Four lines from the top of that page there is a

() 24 sentence which readss "The Licensee referred us to

25 plant procedures that require the control room operator

O

ALDERSoN REPORTING COMPANY,INC,
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4

s

i

1 to dispatch an auxiliary operator to the flow control

2 valves for any EFW pump autostart condition." And the
j
: 3 Appeal Board cites Licensee Exhibit 49 at 2 and 6 and

O
i 4 Licensee Exhibit 48 at 10'and 3. i

I 5 And the first question I have for you, is that
-

| 8 sentence as it appears in ALAB-708 correct to the best
i

j 7 of your knowledge?
|

j 8 A (WITNESS DEMPSEY) Yes.
i

9 0 Okay. Licensee Exhibit 8 -- or 48, excuse me,
,

i

j 10 which the Appeal Board cites, is in fact emergency
,

j 11 procedure 1202-6B. I guess that's not a question. I'm

12 just informing you.
!

13 So that in preparing your testimony, though,;

14 you looked at procedures 1202-26A, 1202-26B, and 1106-6;
i
j 15 is that correct?

16 A (WITNESS DEMPSEY) Those are the three
j

] 17 procedures I have looked at as of today, yes.
i

18 Q Can you please tell me which revision of

j 19 1202-26 A you reviewed to prepare your testimony?

20 A (TvITNESS DEMPSEY) The revision of 1202-26A
1

J 21 that I have is Revision 14. It is dated June 4th, '82.

22 HR. POLLARDS For the record, that is UCS
3
4

23 Exhibit 45.

24 BY MR. POLLABDs (Resuming) .

I 25 Q Please tell me specifically, find for me where

|O
ALDERSoN REPORTING COMPANY,INC.
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{} 1 in that procedure the operator is directed iio go to the

2 flow control valves for any EFW pump autostart

3 condition?:

: O
4 A (WITNESS DEMPSEY) In this particular ,

5 procedure, this procedure covers loss of steam generator

6 feed to both OTSG's, and on page 2 of the procedure

| 7 there is a step that says, " Send an operator to the

8 emergency feedvater valves EF-P-30-A and B and establish

9 communications."

10 0 Did you say page 27

j 11 A (WITNESS DEMPSEY) Page 2 of 1202-26A.

12 0 What is the statement number?

; 13 A (WITNESS DEMPSEY) It is step num ber 3.

14 0 Would you turn now in that procedure to page

15 6, please. On page 6 of 1202-26A, item C-5, is this
|

16 simply a repetition of the step you showed me on page

17 2?
i

18 A (WITNESS DEMPSEY) Well, as I understand it

19 this is the step that basically follows up page 2 and

20 has the operator take control.,

21 0 I would like to turn now to also on page 5,

22 step A-4 directs that, "Have an auxiliary operator check
i

23 locally tha t EF-P-1 overspeed trip is reset and that the

i 24 manual operator for MS 'l-6 is in the open position." Is

i 25 that an additional action that the same operator is |

.

O'
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1 going to have to take?.

2 A (WITNESS DEMPSEY) I would, assume it would be
,

l

3 the same operator. And I should point out that this is

. O:
4 a casualty procedure for failure of the turbine-driven

:

| 5 emergency feed pump to start.
.

i 6 Q So would in fact, in your view, would this

7 procedure offer any support for the statement that you'
i

8 dispatch an operator to the flow' control valves for any
i

9 EFW pump autostart condition other than loss of main

| 10 feedvater?
'

11 A (WITNESS DEMPSEY) This procedure does cover
i *

'

; 12 dispatching the operator only for this specific case of '

i

j 13 loss of feed to both OTSG's.

14 (Counsel for the Intervenor conferring. )
i

15 MR. POLLARD: Mr. Chairman, I have only one4

f

16 copy with me of emergency procedure 1202-6B, which - a t

i

17 least Revision 7 of which das Licensee Exhibit 48. The

i 18 version I have is Revision 15. That is all I have with
,

| 19 me, and I would like to read portions of this into the

20 record, and then I wish to give it to the witnesses and

21 ask,them where in this procedure it directs the operator

: 22 -- or directs sending an auxiliary operator to the EFW

^

23 flow control valves for any EFW pump autostart

24 con dition. .

25 And I would also like to use this procedure to

|

ALDERSON REPORTING COMPANY,INC,
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1 demonstrate that there are more actions to be done by

2 this auxilia ry opera tor.

3 HR. BAXTER: Mr. Cr. airman, I'm going to object,

,

4 at this point. The witnesses in this portion of their

5 testimony are merely repeating the finding this Board

6 has already made in ALAB-708. .Having examined the
;

7 procedures that are in evidence, the Board found that2

8 the provisions for sending the operator to the control

| 9 station are adequate and cover the possible failure of

10 ICS control of the flow control valves.

I 11 He are now answering a question about the

j 12 particular circuitry of tha t manual control station, and
,

| 13 while the witnesses have repeated this conclusion, the

14 Board has already reached it. And unless the Board has
.

j 15 questions about this procedure, I don't see why we are
i

16 going into it in this reopened proceeding.
i
i 17 JUDGE EDLESa Well, to some degree the

,

18 conclusions that we reached were tentative and those are
|

I 19 not final conclusions. Let me just check with my

20 colleagues first.

21 (Board conferring.);

| 22 JUDGE EDLESa I'm not so concerned with the

| 23 fact that you're challenging something that we may have

24 spelled out in an earlier order, becaus.e if we were
i

| 25 wrong I'm willing to make corrections in our final
j

O
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1 decision. I think I will let you proc'eed along the

2 lines -- if what you are trying to demonstrate is that

3 there is too much for a single operator to do, I will

4 let you proceed along those lines.

5 Counsel, do you want copies of the document or

6 do you have them?

7 MR. BAXTER: No, I have copies of the

8 d oc um en ts .

9 I just would make clear for the record that we

10 have produced an electrical engineer and a mechanical

11 engineer, and not someone f rom the plant operations

12 staff. Eut they can answer whaterer questionos they

13 can.

14 JUDGE BUCK: Well, also, I em concerned about

15 your reading from various procedures here and whether

16 they're talking about the same operator.

17 MR. WEISS: The procedure that we are using

18 now is the procedure cited by the Appeal Board.

19 JUDGE BUCK: But we have already covered two

20 procedures and you're going into a third one.

21 MR. WEISS: No. This is the second one. This

22 is Exhibit 48 that you cite, the Appeal Board cites, on

23 page 13 of ALAB-708 as support for the proposition that

24 the control room operator -- that auxiliary operators

25 can operate the flow control va..ves for any autostart

O
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(]~ 1 conditions.

2 JUDGE SUCK: And what you're trying to show is

3 he has too much to do?n

O
4 HR. WEISS 4 Well, A, that he has too much.to |

!

5 dos B, that he is not necessarily dispatched for every
;

6 EFW pump autostart condition.

7 JUDGE BUCK: Well, let's go ahead for a moment

8 and see where we go.

9 MR. POLLARD I might also add, the other

10 point I was trying to build upon was, in ALAB-708 you

11 say you find this acceptable provided, le.ter on on the

12 same page, provided that they -- and I assume these
.

13 procedures -- are retained for use by the THI-1

14 operators.

15 Kow, one of the difficulties I have had

18 throughout this proceeding is the emergency procedure on

17 the record is not necessarily the emergency piocedure

18 that the operators at Three Mile Island Un3 t 1 are going

19 to use.

20 JUDGE BUCK: We are conditioning our order on

21 this thing on that basis. That is basically what we

22 have said here. That is a condition.

23 MR. BAXTER4 I'm not going to apologize for

24 the fact that the operating procedures .get revised over

- 25 time and can 't stay in place because of an adjudicatory

O
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|

1 procedure.

2 HR. POLLARD: Do the witnesses have another i

.

3 copy of this, Mr. Baxter, or do I have to loan then

O i.

4 mine? !
i

5 HR. BAXTER: Of vhich? !
_ !

6 52. POLLARDS 1202-6B, Revision 15. |

I
7 HR. CUTCHINs Does that presently have an :-

t

i

8 exhibit number?

9 MR. POLLARDa No.

I10 JUDGE BUCK: How many pages are you going to

11 read? !

!
12 MR. CUTCHINs Mr. Chairman, while he is !

!

13 deciding, I would point out that the Board did make a

14 point of directing parties to identify and provide

i
15 copies of exhibits that they plan to use in this '

i

$
16 proceeding. And we have been very lenient in not making '

17 this complaint, but I think if it continues I'm going to
|

18 register a load complaint.
!

19 JUDGE BUCKS From liov many pages are you

20 asking?

I
21 MR. POLLARD: Perhaps I won't ask the

|

22 questions at all, if I understood what the Appeal Board
i

23 ruling .iust is, that if the current procedures do not

24 require dispatching an auxiliary operat.or to the EFW

25 pump flow control valves for any autostart condi. tion,

O
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1

- '1 .you are going to require that if that is your method of

I 2 resolving your concerns on EFWs is that correct?
.

: 3 JUDGE EDLES: Well, to some degree we are

~O
4 locked into what it is that is in the record. Now, to

,
.

5 the extent that procedures have been changin;g and those

. 6 are outside the scope of what we have before us, we are

7 not going to be able to rely on that information. I'm

; 8 not sure that is responsive to your question.
^

9 NR. BAITERa We would be happy to have the4

!

10 Staff check and certify those procedures as part of

11 their certification process to the Commission.
.

'

12 JUDGE EDLESs Mr. Pollard, I think your

13 constroction is a fair one, that if we ultimately go in

14 that direction that we would ensure to some degree --

15 ensure, not to some degree, that the plant procedures

16 are such that the operator is dispatched.

! 17 MR. P3LLARDs Okay.

18 BY MR. POLLARDa (Resuming)

19 Q I have one other question, then, on your

20 testimony. In deciding whether there was, as you put

21 it, adequate time for this operator action, did you

22 review all of the emergency procedures which might be

23 brought into play during either a small break LOCA or a

24 main feedwater transient, in order to d.etermine all of

| 25 the actions that this auxiliary operator might have to

|

. O
|

|
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1 take other than controlling the EFW flow control

2 valves?

_ 3 A (VITNESS DEMPSEY) I personally have not done l

)
4 such a review. '

5 0 Mr. Chisholm? |

6 A (WITNESS CHISHOL5) No. We would normally not

7 make a judgment as to whether an operator had time or

8 how many operators were available. That kind of review

9 would be done by the plant staff and we would take their

10 word for tha t.

11 0 Well, can you tell me, then -- in your

12 testimony you say, since there is adequate time for this

13 operator action, system function is achieved. On what

14 basis do you say that there is adequate time?

15 A (EITNESS DEMPSEY) I think the basis behind

16 tha t statement is time to perform that one individual

17 function.

18 C In other words, you assume that this man has

19 nothing else to do other than this one action? That is

20 your basis for saying there is adequate time?

21 A (VITNESS DEMPSEY) That assumption would apply

22 to this statement.

23 MR. POLLARDS Thank you.

24 JUDGE EDLES: Can I just f oll.ow up for just a

25 moment.

O
!
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({} 1 Are you assuming that is enough time for his

2 or that it might be an additional operator available to

3 do other things if necessary?

O
4 WITNESS DEMPSEY: I'm not prepared to comment

5 as to additional operators for additional things.

6 Again, that question would be answered by the plant

7 staff. But the assumption used in making the statement

8 is that 20 minutes is sufficient time to take manual

9 action of the emergency feedvater control valves.

10 NR. BAITER: Er. Chairman, when you get te the

11 management phase I think you will find that a typical

12 shift has a number of licensed control room operators

13 and a number of auxiliary operators.

( 14 3R. POLLARD: We have no further questions on

15 this testimony at this time.

16 JUDGE EDIESs Mr. Cutchin?

17 MR, CUTCHINa No questions, Mr. Chairman.

18 JUDGE EDLES: Mr. Adler?

19 MR. ADLERs No questions.

20 (Board conferring.) :
!

21 JUDGE EDLES Okay. We have no questions. I

22 think the witnesses can be dismissed. Thank you very

23 much.

() 24 (Witness.es excused.)

25 JnDGE EDLES: Mr. Cutchin?

O

ALDERSON REPORTING COMPANY,INC,

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



.

l
i

'

340

() 1 HR. CUTCHINs Mr. Chairman, I will call Jared

2 0. Wetalel to the stand.|

3 JUDGE EDLESs Would the witness please state

O
4 his name.

5 MR. WEPMIELs My name is Jared S. Wermiel.

6 Whereupon,

7 JARED S. WERNIEL,

8 called as a witness by counsel for the Regulatory Staff,

9 having first been duly sworn by the Chairman, was

10 examined and testified as follows:

11 DIRECT EXAMINATION

12 BY MR. CUTCHINa

13 Q Hr. Wermiel, do you have before you a copy of

( 14 NRC Staff testimony of Jared S. . Werniel in response to4

15 Appeal Board question number 8, bearing the caption of

16 this proceeding and consisting of three numbered pages?

17 A (WITNESS WERMIEL) Yes, I do.

18 0 Was this testimony prepared by you?

19 A (WITNESS WERMIEL) Yes,'it was.

20 Q Are there any corrections or modifications

21 that you wish to make?

22 A (WITNESS WERMIEL) No.

23 Q Do you adopt it as your testimony in this

24 proceeding?
.

.

25 A (WITNESS WERMIEL) Yes.

O
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i O ' sa. cur m a- nr. ca.1r..n,1 .ove tn.t nr.

! 2 Werniel's testimony be received into evidence as if read
i

3 .nd bound into the transcript at this point.
iO

4 JUDGE EDLES: Any objection?;

!

5 HR. WEISSs None.
i

) 6 (The document ref erred to, the prepared
1

| 7 testimony of Mr. Wermiel, received in evidence, follovss)
a

I

8

9

10

)
f 11
.,

12
1

i

13

14
'
4

! 15

1

i 16

!

17i
e

4

| 18

l 19

k

j 20
1

21

22 i
|

J
23

24 ,

25

O
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This testimony of ilared S. Wermiel presents the NRC Staff's

response to the Appeal Board's Question 8. (ALAB-708 at 43).

The purpose of this testimony is to clarify the safety-grade status

of the EFW system functions and components that are necessary to cope

with design basis events at M -1.

Summary

The flow control valve function and the condensate storage tank

level indication frv. tion are not presently safety-grade for all design

basis events. In addition, portions of the EFW system piping and

controls have not been shown to be capabic of withstanding a safe

shutdown earthquake. Actions necessary to upgrade all EFW system

functions and components to safety-grade status are expected to be

completed by startup following the first refueling after restart.

Of the EFW system functions that are not safety grade for all

design basis events the flow control valve function is the only one
.

necessary to cope with a loss of main feedwater and a small break LOCA.

Manual action can be taken to restore EFW flow in the event of a failure

of the ICS that leaves both flow control valves closed.

O
.

L _ .
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UNITED STATES Of AMERICA
NUCLEAR RESULATORY COMMISSION

:
!

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of
. !

METROPOLITAN EDISON COMPANY, ET AL.) Docket No. 50-289
) (Restart-DesignIssues) ,

(Three Mile Island Nuclear Station.),

:
Unit No. 1) )

NRC STAFF TESTIMONY OF JARED S. WERMIEL
IN RESPONSE TO APPEAL BOARD QUESTION 8 r

|
.

Q.1 State your name and position with the NRC. !

A. My name is Jared S. Wermiel. My position is Senior Mechanical

Engineer (Auxiliary Systems 1 in the Auxiliary Systems Branch, i

Division of Systems Integration, Office of Nuclear Reactor

Regulation. A statement of my professional qualifications appears I

in the transcript of the Restart Hearing following page 6035. ;

Q.2 What is the purpose of your testimony?

A. The purpose of this testimony is to address Appeal Board Question 8

(Memorandum and Order dated December 29,1982) which reads as

follows:-

,

"8. Clarification of the apparent inconsistencies and [

confusion concerning the safety grade status of i
!

components in the EFW system." l
1

Q.3 Of the emergency feedwater (EFW) system functions necessary to cope |
.

with design basis events for which EFW system function is required,

which will not be fully safety grade at the time of restart?

A. 1. The flow control valve function is not fully safety grade because: ;

;

t

[

_
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a. Each EFW supply line contains a single flow control valve, and there-

fore does not satisfy the single failure criterion for high energy
O (renin steam and main feedwater) line breaks in the intermediate

building.'

b. A postulated failure of the integrated control system (ICS) could

leave both flow control valves closed thus requiring either local

or remote manual operator action to reopen at least one valve.

The condensate storage tar.k level indication function k.cq$ safety?.

.?rade as it is not seismic Category I, does not satisfy the single
,

fa' lure criterion and is not Class 1E. -

' 3. EFW system function following a safe shutdown earthquake has not been

demonstrated as portions of the system piping ar.d controls are not
'

' seismic Category I.
.

Q.4 What additional actions will be necessary to upgrade the EFW functions'
-

_

that are not safety grade at the time of restart to fully safety grade? -

~

A. The following response corresponds to the items identified in Q.3 above.
.

~

1. The flow control valve function will be fully safety grade when the
%

following modifications are made:'

a. Installation of redundant safety grade flow control valves.

b. ' Installation of safety grade automatic EFW flow control valve ,

circuitry. -

2. The condensate storage tank level indication function will be saf&ty
'

grade with the installation of safety grade level instrumentation.

3. EFW system function following a safe shutdown earthquake will be assured

following modification of certain seismic Category I piping and controls

as necessary.

.. :- _ - - - _ . . _ _ - . .-. - _. __ .-
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[{]) Q.5 When will.the above additional necessary actions be completed?

A. The licensee has committed to complete the necessary actions by startup

from the first refueling outage after restart. *

Q.6 Of the EFW functions that are necessary to cope with design basis events

for which EFW system function is required and that wili not be safety

grade at the time of resta'rt, which are necessary to cope with loss of
'

main feedwater (LOMF) and small break loss of coolant accidents (SBLOCA)?

A. The flow control valve function is req 0 ired for,SBLDCAs and LOMF and'may be

adversely affected by failure of ICS (Item 1.b under Q.'3 above). There-
,

fore, manual action to open a flow control valve would be necessary to

restore EFW flow in the event of a failure of ICS that leaves "both control
O .

valves closed. Sufficient instrumentation (indication of loss of EFW flow)
~

and time (20 mirutes) is available for the operator to take manua,1 action
,

*[~ either remotely from the control room or locally at the valves.
.

O

O
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(]) 1 NR. CUTCHINs Mr. Chairman, I would also point

1

2 out that yesterday in the rush of putting in the,

3 testimony the Board may have noticed that Nr. Werniel's
,

4 testimony, plus the service list, were a ttached to the
i

1

5 layin. I would suggest that we tear that out of the I

j 6 copy s::.nce it is not referred to and we have it in the

j 7 transcript at the appropriate place here.

8 Before I make Mr. Wermiel available for

| 9 cross-examination --
|

10 BY MR. CUTCHINs (Resuming)

11 Q Mr. Werniel, I understand that to correct an

f 12 error in the Staff's comments in response to Appeal
,!

13 Board memorandum and order of November 5th, 1982, which;

14 was noted by the Appeal Board on page 12 of ALAB-708,
i

15 that you would like to correct a statement there

16 concerning whether or not there is safety grade manual

17 control espability available at TMI-1.

18 Hill there be safety grade manual control

19 capability available for the EFW system at the time of

20 restart, and would you explain?

21 HR. WEISS: Could you just wait a second until

22 we catch up to where this incorrect statement is.

23 ER. CUTCHIN: The Appeal Board noted it on

() 24 page 12 of ALAB-708.
.

25 MR. WEISS: Do you mean the sentence that

O
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(]) 1 says, "The Staff asserted that a safety grade manual

2 control capability exists at THI-1"?

3 MR. CUTCHINs That is correct.

4 MR. WEISS: You're saying that is in error?

5 NR. CUTCHINs That is my understanding, and I
.

6 vant Mr. Werniel to explain why that statement is or is

7 not in error.

8 WITNESS WERMIEL: The Staff incorrectly stated

9 that the new manual emergency feedvater flow control

10 valve stations in the control room are safety grade.

11 While they are fully independent of ICS and are powered

12 from the redundant Class 1E sources, portions of the

13 power supply arrangement consist of single components

( 14 and therefore do not meet the single f ailure criterion,

15 and also are not seismic category 1, and therefore we

16 cannot call it saf ety g rade.

17 MR. CUTCHIN: I think the Board recognized

18 that, but I wanted to clear up that point of confusion.

19 Mr. Wermiel is now available for cross.

20 CROSS-EXAMINATION ON BEHALF

21- 0F INTERVENOR

22 BY MS. WEISS:

23 0 Mr. We rsiel, when did you learn that this

() 24 statement was incorrect that you had made previously?

25 A (WITNESS WERMIEL) I did not'make the

1
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|

(} 1 statement previously. I learned about the incorrectness !

2 of it some months ago.

3 0 From the Licensee's testimony?

O
4 A (MITNESS WERNIEL) Partially from the Licensee

5 and partially from my own staff people.

6 0 So your understanding has changed from what it

7 was'at the time you testified before?

8 A (WITNESS WERMIEL) No. By understanding was

9 that the manual backup capability from the control room

10 v'as not necessararily safety grade. I was not aware

11 that there had been anything put into the record to the

12 effect that it was.

13 Q I see, there was just a misunderstanding?

14 A (WITNESS WERMIEL) Yes. |

15 0 Just a clarification. On page 2 of your

16 testimony, thn question that you are answering isa "Of

17 the emergene, feedwater system functions necessary to

18 cope with design basis events for which EFW system

19 function is required, which will not be fully safety

20 grade at the time of restart?"

21 The first thing you deal with is flow control

22 valve function. You say it is not fully safety grade

23 because each EFW supply line contains a single flow

() 24 control valve, therefore it doesn't sa tisf y the single

25 failure criterion.

O

ALDERSON REPORTING COMPANY,INC,

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

|
.

.

.



345

(]) 1 Isn't it also true that it is -- the single

2 flow control valve is not safety grade? In othe r word s,

3 the circuitry is not?

4 A (WITNESS WERMIEL) For the flow control valve
_

$ presently, yes, that is true.

6 0 Item number 3 in response to that same

7 question, and I'm still on page 2, you say,. "EFW system

8 function following a safe shutdown earthquake has not

9 been demonstrated, as portions of the system, piping and

10 controls are not seismic category one."

11 Does that mean that you have concluded that

12 the emergency feedwater system is not safety grade

13 because it is not seismic category one?

( 14 A (WITNESS WERMIEL) That is correct.

15 0 Can you identify for us which portions of the

16 piping and controls are not seismic category one?

17 A (WITNESS WERMIEL) I can recall some of it. I

18 will have to look back to other references to find the

19 details of that.

20 MR. CUTCHINs Mr. Chairman, I am going to

21 interpose an objection now, and if I might explain. It

22 was my understanding that the Appeal Board was

23 interested in ascertaining what portions may not be

() 24 fully safety grade. Since the Staff do.es include in its

25 definition of safety grade whether or not a system is

(
|

|
'
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(]) 1 seismic category one, to give the Board a complete
|

2 answer.to its question we provided this information.

3 Now, I would point out that I think, if we are

Oi

4 going too f ar into seismic qualification or no, then I

5 believe the Commission's order CLI-83-5 yesterday would

6 prohibit the taking of testimony to any great extent on

7 this. I as willing to let it go as far as the Board

] 8 feels it wants to go, but I want to point out that
;

9 objection to the questions along this line.'

10 JUDGE EDLESa Well, Ms. Weiss, were you once
;

11 again attempting to establish the parameters of the4

; 12 witnesses' testimony?
I

j 13 MR. WEISSs As the Chairman no doubt has
i /
j 14 discovered by this point, we are in a quandary. The
i

]
15 only way in which your question can be honestly

]
16 answered, which I think Mr. Cutchin has just said and

17 certainly this witness has said, is by acknowledging

18 that the emergency feedwater system is not safety grade

,
19 because it is not seismically qualified, as t1 - ki 4 ass

t
20 just answered.

.
'

21 I would just intend for him to describe very

22 generally for me what the extent of that

23 nonqualification is, and I don't intend to go into any

() 24 details at all. .

25 JUDGE EDLES Okay, I will let the witness

()
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(]) 1 answeer that question and monitor it as we go along.

2 WITNESS WERMIELa I can give you what I

3 recall. There are interconnections between the suction

4 supply piping to the pumps from the condensa te storage

5 tank to the non-seismic ce.tegory one piping to the

6 condenser. That interface, because it is a non-seismic
:

7 interface, is being evalueted.
4

8 I can also recall that portions of the pump

9 recirculation piping to the condensate storage tank are

10 also not seismically qualified. Thst is the extent of

11 sy recollection at this time without further looking.

j 12 BY MS. WEISSs (Resuming)

, 13 Q The controls for the turbine-driven pump?

14 A (WITNESS WERMIEL) As I recall the controls,

15 there is a question on their seismic capability, yes.'

16 0 And the de-ice line going into the condensate

17 storage tank?

18 A (VITNESS WERMIEL) I think the de-ice line is
'

19 a portion of the recirculation piping that I just

20 referred to.

j 21 Q And some cabling?

22 A (WITNESS WERMIEL) Cabling to certain valves -

23 that I just talked about at the interfaces is in

() 24 question.
.

25 0 You state in response to question 4 -- well,
l

()'

!
!

!
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.

(]) 1 let me read. The question 4 on page 2 of your testimony

2 isa "What additional actions will be necessary to

3 upgrade the EFW functions that are not safety grade at

4 the time of restart to fully safety grade?"

5 When fou say -- and I'm trying to understand

: 6 the meaning of the word "necessary" in that question --

7 in your response, do you mean necessary for safety?
!

! 8 A (WITNESS WERMIEL) Yes.

9 Q And your response on number 3 isa "EFW system

10 function following a safe shutdown earthquake will be

11 assured following modification of certain seismic
i

12 category one piping and controls as necessary.
.

13 Now, is it your understanding that that will
,

14 Le done prior to restart?
t

i 15 A (WITNESS WERHIEL) No, that is not my
|
' 16 understanding.
.

s

17 Q You say on page 3 -- the question 5 is: "When4

; 18 will the above additional necessary actions be
l

19 completed?" Your answer to that is that: "The Licensee

) 20 has comaitted to complete the necessary actions by
i

j 21 startup from the first refueling outage af ter restart."

I
! 22 I take it that you do not know at this point

| 23 what the necessary actions are?

() 24 A (WITNESS WERHIEL) That is co.rrect. We

; 25 haven't identified all of the seismic upgrades.

O
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i (]) 1 Q And when you say the Licensee has committed,

2 you've receited no written commitment?t

|
3 A (WITNESS WERMIEL) I have not seen one. I've

O'1

4 been told that there is a written commitment to this

, 5 effect.
!

6 Q That has changed since we took the

i 7 deposition. You learned since we talked at the

| 8 deposition that some written commitment exists?

i 9 A (WITNESS WERMIEL) That is my understanding,

10 yes.,

I
11 0 But you haven 't seen it?

j 12 A (WITNESS WERMIEL) I have not seen it, no.
,

13 0 You based the statement in your testimony, if

14 I remember correctly, solely on an oral remark made by

15 Mr. Clark, Vice President of GPU, at an open Commission

j 16 meeting on December 17th, 1982; is that correct?

17 A (WITNCSS WERMIEL) That is correct.

18 0 And if I remember correctly, what Mr. Clark

19 said was generally that they would make the necessary

20 changes, unspecified changes, if feasible by the firsti

21 outage after restart. Do you recollect the statement in

22 that way?
i

: 23 A (WITNESS WEPMIEL) No, I don't.

j () 24 (Counsel for the Intervenor conferring.)
'

25 0 I'm going to show you the transcript of that
.

4

!
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l

(} 1 Commission meeting and ask you to look on page 20, lines

2 19 through 21, and see if that refreshes your

- 3 recollection.
s/

4 MR. CUTCHINa Mr. Chairman, I am going to put

| 5 in another objection at this point in time. I think we

8
,

know that that Commission meeting was for the purpose of
;

|
7 inquiring into the seismic qualification, and now she is'

8 trying to bring it into this prcceeding and I think it's

9 improper.

10 JUDGE EDLES: I appreciate your quandary, Ms.

11 Weiss, but tell me where you're going with this line of

12 questioning.

13 HB. WEISS 4 Well, the witness has testified

14 one of the bases for his testimony that the actions

15 necessary for safety will be taken , the sole basis, he

18 said, there is a statement of Mr. Clark at a Commission

17 meeting. And Mr. Clark said at the Commission meeting
.

18 that they would take these actions if feasible.

19 And I am just using the Commission transcript

20 to refresh his recollection.

21 JUDGE EDLES Are you referring to things

22 other than seismic qualification?

23 MR. WEISSs No, sir.

24 JUDGE EDLES: Well, in that case I think I

25 vill sustain the objection.

O
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| Q 1 HR. WEISS: In that case, Mr. Chr.irman, I

| 2 would like to make an offer of proof and simply read.

|
. 3 NR. CUTCHINa- I would object to that as well, '

4 Mr. Chairman. You may not use Commission transcripts
1

5 for evidence in a proceeding. I can find you the |

6 citation if need be.
|

7 JUDGE EDLES: Well, I'm not certain that an
,

8 offer of proof is really necessary in order to protect

9 your rights, Ms. Weiss. I think you have made your

10 point adequately for the purposes of appeal if you care

11 to take them.

12 BI ES. WEISS: (Resuming)

13 0 Why are these changes not necessary prior to-

14 restart?

15 A (WITNESS WERNIEL) The Staff as f ar as I knov

16 has made a determination and established a schedule for

17 review of seismic upgrades in all operating plants, and

i 18 is treating TMI-1 consistent with that schedule, and

19 tha t established tat k.
20 0 Is your answer, Mr. Wermieli that it is not

21 necessary for saf ety prior to restart because it is a

22 generic problem?

23 MR. CUTCHIN: Mr. Chairman, I'm going to

24 object again on the grounds tha t I thinA now we are both

25 going outside the scope of his testimony. We are not

O
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|

I
1 here -- again, the purpose of this testimony vus to

2 respond to Appeal Board questions on status. It was not

3 to say what the purpose of any of this equipment was or

O-
4 whether it was necessary or unnecessary. It was

5 strictly in response to a question on the status, the

6 safety grad e statas, period.:

7 JUDGE EDLES: Hs. Weiss, any comment?
i

8 NR. WEISS: Well, the whole bottom line of the

9 witness' testimony during the hearing and the two times

10 that he appeared and today is to support the proposition;

11 that it is safe enough to operate THI-1 with the current
i

j 12 configuration of decay heat removal systems. And I'm
i

13 simply inquiring into whether, on the basis of what he

| 14 now knows about the safety grade status of the emergency

15 feedvater system, which is the question tha t the Board

18 asked, whether his conclusions remain the same.

d NR. CUTCHINs I will withdraw the objection to

18 the extent of the answer to that question.

I 19 HITNESS WERBIEL I believe my testimony in

20 the hearing was as to the reliability of the emergency

21 feedvater system in small break LOCA's and loss of

22 feedvater transients, and I don't believe that any of )j

23 the seismic questions changes the testimony on

24 reliability of the system.
.

25 BY MS. WEISS: (Resuming)
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(]} 1 Q I'm going to direct you just to one paragraph

2 in your testimony in the previous hearing sessions.

3 That is transcript page 16,759, and if you don't have

O .

'

4 that I will share my copy with you.

5 A (WITNESS WERMIEL) I don't think I do. I have 6
,

6 my testimony, but it is not by transcript page number.

'

7 (Document handad to witness.)
,

'

8 Q Do you remember this exchange? i

9 A (WITNESS WERMIEL) Yes, I recall it. !

10 Q If I can just share your microphone, if you're

11 going to share my transcript. You were being asked a !

!

12 series of questions about how seismic qualification or

13 lack thereof might affect your reliability analysis for

() 14 THI-1 decay heat removal systems. [
!

15 HR. CUTCHINs Mr. Chairman, I'm going to '

:

16 object to any questions going to seismic >

17 qualifications. He has been asked the question if any

18 of this would change his opinion as to the reliability,
{

19 and now we are reopening this portion of the hearing for [
i

20 litigation, and I object.
|

!

21 HR. WEISS: That is precisely the question
9

22 that is being asked now, and I'm going to direct him to
,

23 this conclusion exactly and ask him. That door has

() 24 certainly been opened for that.
.

25 JUDGE EDLES: I guess I don 't understand the !

(:) !.

:
,
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({} 1 line of argument you're making, counsel.

2 MR. WEISS: Which may be because you don't

3 have a copy of the transcript.

4 JUDGE BUCKS He has the transcript now.

5 MR. WEISS: On page 16,769 ve were discussing

6 generally, as I say, the effect of seismic qualification

7 or lack thereof on reliability of decay heat remova'1,

8 and Mr. Werniel says in an answer beginning on line 19,

9 that the reliability studies they have perf ormed aren't

10 affected by seismic qualification because the

11 probability of seismic occurrences is lower generally

12 than so many other potential system failures, and

13 therefore in establishing a point of reliability for the

( 14 system is not very important. It just does not enter

15 into many of the fault trees.

16 JUDGE EDLES What, that the seismic

17 qualification doesn't enter into it?

18 MR. WEISSs Because the seismic event is a lov

19 probability event. And I would like to ask him -- I

20 would like to establish that that conclusion is not true

21 if the seismic event in issue is an operating basis
|

22 earthquake.

23 MR. CUTCHIN: I'm going to object to any

() 24 questions going to seismic qualifica tio.n , M r. Chairman.

25 JUDGE EDLES: I think that is a valid

O
|
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-O 1 objection on the basis upon which counsel makes it. Ii

2 thought you were going to ask him whether or not he has |

3 a change in his view on the reliability studies.

4 MR. IIEISS: Well, I'm shortcutting it. I

5 jumped a step.

6 MR. CUTCHIN: And I thought he just answered
i

7 tha t question. )
.

8 MR. WEISS: He didn't answer anything yet.

9 You've answered so far, Mr. Cutchin.

10 This answer is based upon the assumption that
.

11 the earthquake which causes the failure of emergency

12 feedvater is a safe shutdown earthquake. The operating

13 basis earthquake to caused that failure, the probability

14 of an operating basis earthquake is on the order of an

15 anticipated occurrence, according to the NRC rules,

16 which is a probability much higher than many of the

17 transients which do have an important.effect on the

18 fault trees.

19 MR. BAXTER: But if we're not going to take
i

20 evidence on seismic qualification, the hypothetical
:

21 would be absolutely meaningless.

22 MR. WEISS: It's curious to me how the

23 restraints on the jurisdiction of this Board alwaya

24 preclude it from hearing the bad news a.nd allow it to

25 hear the good news.

O!
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h! 1 NR. CUTCHINa I would object.

2 JUDGE EDLESs Well, Ms. Weiss, you've got to

~ |
3 help me out and explain it to se a little better. And '

|

| 4 perhaps it is my difficulties. I will sustain
!

5 objections which go to the basic question of seismic
_

6 qualification.

7 Now, what I thought originally it was, you

8 vere trying to get around to his discussion of the

9 reliability studies insof ar as he testified earlier that

10 they vare not affected by the seismic qualifications.

11 MR. WEISS 4 Let me just ask that question and

12 see if we can get an answer to it.
,

13 JUDGE EDLES: All right.

14 BY MS. WEISS: (Resuming)

15 0 Is your conclusion, your answer on page 16,769

16 beginning on line 19, affected at all by the change in

17 circumstances with respect to seismic qualification for

18 the emergency feedvater system?

19 A (WITNESS WERMIEL) No, I don't believe so.

20 0 And why not?

21 MR. CUTCHIN: I'm going to object to the

'
22 " wh y", Mr. Chairman.

23 JUDGE BUCKS That immediately becomes a

24 seismic question, Ms. Weiss, the way yo.u explored that

25 question. You said you are limiting it only to the

O |
|
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([] 1 seismic situation.

2 MR. WEISSs Dr. B uck , you cannot -- this Board

3 seems to think it can separate seismic from safety grade

4 from reliability. You can't do that.

5 JUDGE EDLESs I don't think the question is'

6 whether or not you can sepa rate it. I think the

7 question is the forum in which you will have the

8 opportunity to make the argument.

9 MR. WEISSa I don 't see that I have a forum.

10 This Board, simply because a Board notification was

11 sent, not to the Commission but to this Board -- that is

12 what started this whole cavalcade of events. The

13 Commission got hot and bothered about, why didn ' t we get

14 that Board notification on seismic qualification. They

15 ordered the Staff before them to make a presentation.

16 That is the only thing that has happened, and how one

17 can construe from the fact that they called a meeting to

18 discuss the Board no tification that was sent to this

19 Board that the Commission has accepted sole jurisdiction

20 over over theissue is beyond me.

21 MR. BAXTERs I would say the order is very

22 clear they issued yesterday.

23 JUDGE EDLES: Do you have any further

() 24 questions, Ms. Weiss?
.

25 MR. WEISS 4 No, Mr. Chairman.

(}
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() 1 JUDGE EDLES: Mr. Baxter?

2 MR. BAXTERa Mr. Chairman, it was Licensee's

3 position that seismic qualification is not wif.hin the

4
.

scope of the proceeding, but given the cross-examina tion

S that has taken place, I have just a couple of questions
-

6 for Mr. Wermiel.

7 CROSS-EXAMINATION ON

8 BEHALF OF LICENSEE

9 BY MR. BAXTERa

10 0 Is the investigation of the seismic

11 qualification of emergency feedwater at operating plants

12 a generic program being undertaken within NRC?

13 MR. WEISS: Objection.

14 JUDGE EDLES: I believe that question was

15 asked and the objection was sustained earlier. On the

18 same basis I will sustain Ms. Weiss' objection.

17 BY HR. BAXTER: (Resuming)
.

18 0 Has the Staff completed its review of the

19 seismic qualification of the IMI-1 EFW system?
,

20 MR. WEISSa Objection.

21 JUDGE EDLES: Do you want to address the

22 objection, Mr. >sxter?
!

23 Ti. P9 ITER: Yes. We have had several
A(,) 24 questione askeu and answered by counsel and reported in

25 this testimony about the seismic qualification of the

O
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(~}
1 system and the review they have undertaken, and I'm just

w

2 trying to find out whether they are finished. That goes |
3 to the weight of the evidence that has been heard. I'm

j 4 willing to have all of the testimony on seismic stricken

5 if that is preferable.

6 JUDGE EDLES: Well, I think you can be

7 satisfied that the Board will not extend beyond its own

8 jurisdiction, if tha t is your concern. And as I

9 understand what you are saying, I think I will sustain

10 Ms. Weiss' objections.
1

<

11 MR. BAXTER I don't argue with the Board's

12 ruling. I'm ready to move on.i

|
| 13 JUDGE EDLESs Okay. Mr. Adler?

f~i,j),

14 MR. ADLER: We have no questions.

' 15 JUDGE EDLESs Any redirect, Mr. Cutchin?
;

j 16 MR. CUTCHIN None, Mr. Chairman.

l 17 BOARD EXAMINATION
.

i 18 BY JUDGE BUCKa

19 0 Mr. Wermiel, can you tell me whether or not
1

20 the EFW system is safety grade with respect to all other4

21 con di tions , eliminating the seismic considerations

i

22 altogether? Do you know of anything in the EFW that is

23 non-safety-grade?

() 24 A (WITNESS WERMIEL) With respe.ct to feedwater

25 transients and small break LOCA's, assuming manual

}

|
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i
i

{} 1 capability to operste the flow control valves shourd RCS

i 2 fail and those valves remain closed, I know of no other

3 condition within the emergency feedwater system tha t

4 would affect its safety grade status.

5, JUDGE BUCK Thank you.

6 BY JUDGE GOTCHYa

7 Q I just have a couple of quick questions here.

8 I guess it's just one.

9 On page 3, the last sentence, you say,

10 " Sufficient instrumentation is available." Is that

11 instrumentation safety grade?

12 A (WITNESS WERMIEL) Yes, there are safety grade

13 flow indicators in the emergency feedwater system.

(b, 14 JUDGE GOTCHY: Thank you._

15 JUDGE EDLES: Mr. Cutchin, any further

16 redirect?

17 MB. CUTCHIN: None, Mr. Chairman.

18 JUDGE EDLES: Any further questions?

19 MR. WEISS: I have one question that doesn't

20 have anything to do with seismic qualification.

21 FOLLOW-UP ON BOARD EXAMINATION

22 BY MS. WEISS 4i

23 Q Dr. Buck asked you was it safety grade, was

( 24 the emergency feedwater system safety 1.rade excluding

25 seismic considerations and excluding this question of

O
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1 the flow control valve, and your answer was yes. That(}
2 reminded me of a question your counsel asked your

,

3 colleague Mr. Jensen earlier in the day. Mr. Jensen

O
4 said he didn't see any relationship between reliability

5 and safety grade status.

6 Do you see such a relationship?

7 A (WITNESS WERMIEL) No, I don't. Reliability

8 is treated differently from the deterministic criteria

9 that constitute safety grade.

10 Q And you can't make any general statement about

11 whether a system that is safety grade is more relickle

12 than a system that isn't safety grade?

13 A (WITNESS WERMIEL) I can only make one i

14 parallel. A safety grade system is a single

15 failure-proof system, and that would tend to improve its

16 reliability. That is the only parallel that I can

17 safely draw between the two.

18 0 What about environmental qualification and all

19 of the other requirements of a safety grade system?
,

|
20 Don't those add to reliability? '

21 A (WITNESS WERMIEL) For those events, I would

22 say yes. In our treatment of reliability, environmental
,

23 qualification isn't particularly important because we

() 24 are talking feedwater transients and environment is not

25 aff ected by feedwater trancients.

O
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|

(}
1 Q I meant to be speaking generally, not just

2 with respect to the feedwater.

3 A (WITNESS WERMIEL) In dealing with those types

4 of conditions which might cause a harsh environment,

5 then certainly qualification f or that environment is

6 important. -

7 0 Is it really true that the whole accumulation

8 of requirements that attaches to the phrase, to the

9 characterization of a system or component as safety

10 grade, are requirements that are at least intended to

11 make that system highly reliable ? Isn ' t that correct?

12 A (WIINESS WERMIEL) Yes, it is intended to make

13 that system available and reliable for those types of

14 events, yes.

15 MR. WEISS: Thank you very much.

16 JUDGE EDLES: Is there anything further?

17 MR. CUTCHIN: No, Mr. Chairman.

18 JUDGE EDLES: If not, the witness is

19 dismissed.

20 (Witness excused.)

21 JUDGE EDLES: We will reconvene on the morning

22 of Wednesdsy, March the 16th. Would there be any

23 objection from counsel or others, Mr. Pollard, Mr.

( 24 Dornsife, if we began at 9:00 o' clock instead of 9:30?

25 MR. BAITERt We would prefer that, in an

f
i
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!

1 effort to get done that week.

2 JUDGE EDLES: If that is the case, we vill

3 reconvene on Wednesday morning in this room, March the

|4 16th at 9:00 a.m. ,

l

5 I would again remind the Staf f that it is to )

6 submit to us no later than closa of business this Friday

7 its report with respect to Board Notification 83-21, and

8 tha t report shall include any necessary analyses of the

9 Licensee's submittal of March the 3rd.

10 If there is nothing else, we vill stand

11 adjourned.)

12 (Whereupon, at 4:55 p.m., the hearing in the

13 above-entitled matter was adjourned, to reconvene at

14 9:00 a.m. on Wednesday, March 16', 1983.)

15 * * *

16

17

18

19

20

|
21 |

|

22 I

|
'

23

24 .

,

25
| |

| O
I
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4

f' 1 arise is that although steam from the core now has aV'
2 direct path to the surge line, the pressurizer can have

3 a significant quantity of liquid remaining in it unable

4 to drain due to countercurrent flow limits. It is

5 conceivable that the steam entering the surge line could

6 entrain this residual liquid in the pressurizer as it

| 7 rises to the safety valve entrance and still result in a

8 two-phass discharge for a limited period of time until

9 after. hot leg uncovery. All of the liquid in the*

to pressurizer was finally entrained and discharged."

11 Then you say, "We have examined the Semiscale
1

3 12 test S-SR-2 data and conclude that this is not the

13 case. The Semiscale data shows that once steam was able

l")i

(_/ 14 to enter the pressurizer surge line, the relief valve,

15 discharge quickly transitioned to steam flow with very

16 little entrainment of the residual liquid."

17 Ey question is Isn't it correct that in the

18 earlier EGCG report on S-SR-2 they pointed out that this

19 phemonena was very dependent apon plant-specific

20 geometry? Isn't that correct?

21 A (WITNESS SHEROM) I would have to go back and

1

22 check the report. I don't know for certain. '

23 Q Assuming that they said this.

() 24 A (WITNESS SHERON) Okay.
,

25 0 And if the geometry of Semiscale is not like

O
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|

|

r~% 1 the geometry of THI-1 -- that is, with respect to the
V

2 ratio of diameter to height of the pressurizer, the

3 diameter of the surge line, its connection into the loop

O
4 -- then you would not be able to dismiss this phenomenon'

.

5 on the basis of the S-SR-2 data, would you? '
.

6 A (WITNESS SHERON) No. No, you would not.'

7 Q Do you know of any other explanation other

8 than plant geometry that would affect this phenomenon?

; 9 A (WITNESS SHERON) The phenomena being whether

10 or no t the water is retained or swept out of the

11 pressurizer?

j 12 0 Yes, sir.

!

; 13 A (WITNESS SHERON) Not offhand. But then

( 14 again, this is not really a critical factor in whether,

!

15 feed-and-bleed works or not.
;

16 Q Isn't it true that in evaluating the
4

17 effectiveness o'f feed-and-bleed, it is an important
i

j 18 factor, wha t the mass flow rate is out of the system?
1

19 A (WITNESS SHERON) Only the mass flow rate whenj

i 20 the discharge transitions to steam or, I should say,

21 when the -- when the surge line would tend to uncover.

22 The mass flow during the period of liquid discharge or

23 two-phased discharge is not in my mind that critical to

() 24 whether or not one can successfully fee,d-and-bleed since

25 one does not achieve the mass balance between JPI and
,

O
f
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G 1 safety valve discharge while the safety valve discharge
L'

2 is two-phase or liquid.

3 Q But in your testimony , the part that we have

U 4 read particularly on the bottom of page 41, it is

5 precisely at this point that you are discussing -- yes,

6 page 41 -- that we're talking about the time in the;

'

7 transient when steam is"in fact enterino the surge line?

8 A (WITNESS SHEBON) Yes. Well, this was in the

9 testimony because of what Semiscale tests showed, which

10 was that the code was not doing a reasonable job, in my

11 min d, of calculating the inventory in the pressurizer

12 once the surge line had uncovered and begun to pass

13 steam.

I 14 0 That is correct. Se is it not possible that
i
'

15 it would affect the TMI-1 results if in fact at THI-1

16 whan the surge line becomes uncovered that that steam

17 could entrain the residual liquid in the pressurizer as

18 it rises towards the safety valve entrance and still

19 result in a two-phase discharge of fluid for a limited

20 time beyond what the RELAP-5 calculation shows?

21 A (WITNESS SHERON) From the standpoint of how

22 it affects the mass and energy balance of the system at
i

23 that po int , one has to look at first the mass balance

f 24 that is occurring when the hot leg uncoyers to the surge>

25 line and now steam that is being generated in the core
.

O.

.
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1 can pacs directly out the hot leg into the surge line.{
2 If one could draw some sort of what I call a

3 control volume around the entire primary system such

''' 4 that it passed through the surge line, then the mass

[5 leaving the system through this theoretical cut in tha

8 surge line is the net mass loss from the system, the HPI

7 being the net mass gain in the system.

8 Looking at it from that perspective, you see |

9 that what is leaving the system through the surge line i

10 is steam, what is entering the system f rom the HPI is
|

11 liquid, and these two parameters when added together

12 would determine the net mass balance on the system ;

i

13 whether it's increasing or decreasing.

() 14 So even if the pressurizer had water in it and

15 the steam was entraining the liquid and carrying it out |

18 the valve from a mass balance standpotal on the primary |

17 system the only mass that you are continuing to lose I
i

18 from the system is the water that was entrained that was
|

19 in the pressurizer in the first place.
|

20 That water does not contribute to the primary |
!

21 system inventory from the standpoint of aiding poor :,

'

22 cooling. That water is lost to the primary system for

23 all intents and purposes. It's gcing to stay in the
!

( 24 pressurizer. It's eventually going to ,get swept out.
,

25 From an energy balance standpoint, the

O
|
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() 1 two-phase discharge, if it cannot remove all of the,

2 decay heat, would tend to pressurize the system.

3 0 Dr. Sheron, I will let you finish answering

- ( '3)
-

" '
4 the question. I don't want counsel to object to me

| 5 interrupting you, so I will let you finish is you want
j

6 to. But you are not yet getting around to answering my

7 question. You are explaining to me why you don't think

8 it is important.
,

! 9 Ny question to you simply wass Isn't it

} 10 possible, because RELAP-5 doesn't do a good job of

11 calculating this liquid steam separation in the
,

12 pressurizer, chat we could be discharging a two-pha se

13 flow through tue safety valve for a longer period of

(e 14 time than the RELAP-5 calculation shows for THI-1? That

i 15 is a yes or a no is all I am after.
;

i 16 A (WITNESS SHERON) Yes.

17 JUDGE EDLES: Dr. Sheron, do you want to
'

18 explain your yes, or do you feel comfortab.i.e with just
4

19 giving me a yes or no?
i

20 WITNESS SHERON4 Well, I was trying to explain

i 21 tha t from the standpoint of liquid inventory in the

22 primary system, it doesn't matter one bit whether that
,

23 comes out as two-phase.

()'

24 JUDGE EDLES: I just wanted to make sure that

25 you haven't been cut off from giving your full answer.

O -

t
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0

(Jl 1 Bf MR. POLLARD: -(Resuming)

2 0 0).ay . At the bottom of psge 42 of your

3 testimony where you are talking about the code
,

V
4 uncertainty, you sa y, "To account for . code uncertainty

5 we examined the effect of assuming a 25 percent

: 6 uncertainty in the calculated vessel inventory at the

i 7 time of minimum inventory." What do you mean by "we"?

8 Do you mean the Staff or did yoa ask EGEG to do that?.

j 9 A (WITNESS SHERON) "We" meant the Staff
i
'

10 requested our contractor to provide an assessment of a

11 25 percent decrease in the vessel inventory at the time

12 of minimum inventory.

13 0 So the Staff selected the 25 percent but EGEG

14 examined the effect of that assumption?

i 15 A (WITNESS SHERON) That is correct.
!

16 0 Please tell me how you chose the 25 percent?

17 A (WITNESS SHERON) The 25 percent was an
i

18 engineering judgment. It was chosen to bound the

19 uncertainty on mass inventory, which was reported in

20 Question 10, if I can find it here.

;
21 On page 24 of the testimony, the third

22 equation there says -- it says in Figure 10-8, measure

23 to predict that net system mass is compared. This can,

24 be seen at 2,400 seconds, the uncertain,ty is estimated |

25 to be approximately 20 percent. We selected, I selected
,

O
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'() 1 25 percent as just a nice round number which was greater

2 than 20 percent.

i
d' 3 Q Am I correct, though, that these figures on

4 page 24 are your uncertainty estimates of RELAP's

; 5 ability to predict test S-SR-27

6 A (WITNESS SHERON) That is correct.

7 0 Whereas in Question 11 we are using RELAP to

8 predict TMI-1, is that correct?

9 A (WITNESS SHERON) That is correct.
;

10 0 How do you know that the input da ta used for

11 the THI-1 calculation is no different, is no further
1

j 12 different from reality than 25 percent?

; 13 A (WITNESS SHERON) We are relying, as I think

14 M r. Jensen said, on the analyses performed by our

15 contractor. We are therefore relying on their ability

"

16 to input correctly the correct data.
i

17 Q Yes. But we have already gone through, we;

<

18 don't even know what data went in. We only know that
,I

:I 19 GPU gave them some curve for the HPI pump. We don't

| 20 know, am I correct that the Staff does not know, how
j

l

j 21 different the curve used in the calculation is from the '

' 22 flow you might get if you did a test at Three Mile
!

| 23 Island -Unit 1 of their HPI pump flow versus pressure? l

() 24 A (WITNESS SHERON) That is cor, rect. We have

25 not done a test at TMI.
i

i

|

I
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1 Q So therefore yo'u don 't know how f ar away from

2 reality are the inputs to the RELAP-5 calculation of

3 feed-and-bleed for THI?

4 A (RITNESS SHERON) We did not verify any

5 numbers in the EGEGB calculation f rom core power to the

6 dimensions of the primary system.

7 Q Now, in analyzing -- excuse me. In responding

8 to Board Question 11, whether or not we can successfully

9 feed-and-bleed at TMI-1, the Board is asking you to do a

10 RELAP-5 type analysis. My question to you is: Have you

11 done RELAP-5 type analysis to find out for Three Mile

12 Island Unit 1 whether a long-term use of feed-and-bleed

13 cooling at Three Mile Island Unit 1 would cause you to

() 14 encounter conditions which might result in pressurized

15 thermal shock to the TMI-1 reactor vessel?
16 MB. CUTCHIN: Objection. Mr. Chairman, that

17 has nothing whatsoever to do with the issues within this

18 proceeding.

19 JUDGE EDLES: Ms. Weiss?

20 MS. WEISS : One of the questions that this

21 proceeding is taking up is the viability of

22 feed-and-bleed as a cooling mode for TMI Unit 1, and if

23 one of the by-products of the use of feed-and-bleed is

(} 24 tha t one th reatens pressurized thermal' , shock of the

25 reactor vessel, I think that is extremely relevant.

O
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/~' 1 MR. CUTCHIN: I understood the viability to(-)
2 include whether or not the mechanism of feed-and-bleed

3 would adequately cool the core, not whether it would

4 lead to other problems.

5 (The Board conferred.) I

6 JUDGE EDLES: Ms. Weiss, I will sustain the

7 objection. I think that we are going to limit the-

8 matters to the viability of feed-and-bleed and not the

9 by-products.

10 MS. WEISS: Well, let me just suggest then,

11 Mr. Chairman, that the issue is a result of an analysis

12 to determine whether f eed-and-bleed will successfully
,

;

13 provide coro cooling at TMI-1 in our view is that if the

14 answer is that we might shock the reactor vessel, then

15 we haven't successfully provide core cooling.

16 (The Bosed conferred.)

17 JUDGE BUCK: Ms. Weiss, are you contending

18 that if tha feed-and-bleed worked successfully and

19 thereby succeeded in cooling the vessel, the core, that

20 this would cause some tremendous damage somewhere?

21 MS. WEISSs I am suggesting that if the

22 process of feed-and-bleed over a long period of time

23 exceeds pressure and temperature limits on the reactor

() 24 vessel, we may have water going in and ,out of the vessel
'

25 but we haven 't provided successf ul core cooling if we

O
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I
.

crack the vessel in the process..

2 JUDGE BUCKS Well, if you haven't succeeded in |
|

. 3 cooling the -- succeeded in getting core cooling and in |

: O 4 cooling the reactor vessel down, how do you get thermal

5 shock?

6 MS. WEISS: Well, if we crack the vessel.

7 JUDGE BUCKS How would you crack the vessel,

8 ma'am? I am sorry, I don't see this has any+.hing to do

9 with the viability of feed-and-bleed in this case.

10 Absolutely none.

11 NR. POLLARD 4 I will try and answer your

12 question, Dr. Buck. If feed-and-bleed cooling were4

13 successful for a period of time, we would wind up with'

14 Three Mile Island Unit 1 at 2,500 pounds approximately

15 with presumably a cold temperature in the reactor '

16 vessel. If that combination of high pressure and low

17 temperature cracked the reactor vessel, we then have to

18 examine the question of whether following that point

19 with a cracked reactor vessel, we could continue to

20 successfully cool the core.

21 ER. CUTCHIN: And, Mr. Chairman, I take that

22 to be an unproven hypothesis. And it is a what-if. And

23 I think it is well outside the scope and the Board has

24 ruled.; .

25 JUDGE BUCK: I am sorry, I see no,

|

! O
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. (]) 1 justification for it.

2 JUDGE EDLESs I will sustain the objection,

3 Nr. Pollard. Why don't you move on to another area,

4 please?
i

5 NS. WEISS: May I just ask whether you see no-

6 justification technically or you think it is outside the

7 scope of this hearing?*

8 JUDGE BUCKa Both.
,

9 NS. WEISS: Thank you, Dr. Buck.
,

i 10 HR. POLLARDS I have no further questions at
i

11 this time on Issue Number 11.#

i 12' JUDGE EDLESs Mr. Baxter.
I

i 13 HR. BAXTER: I have no questions.

14 JUDGE EDLES: Mr. Adler? Mr. Dornsife?

15 CROSS EXAEINATION
4

16 BY MR. DORNSIFE:

2

17 0 I just have two short lines of questioning.

j 18 One, I want to create a scenario for you, if I may. And

19 I would like to have you give me some answers on the

20 scenario.

| 21 The scenario I am presuming is you have a

! 22 small-break LOCA with a break area of .01 square feet,

23 and you have -- you assume you have no emergency
:

()I 24 feedwater being initiated; so therefore., the operators

25 recognizing it may be outside the design basis but the

,
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.

(} 1 operators would then presumably go to feed-and-bleed;1

2 and because of the procedures as you stated -- I am no !

3 sure -- but because of their selection, selective mode

O
4 of feed-and-bleed, they may use the PORY and the PORY

5 sticks open.

6 Are you aware of any analysis either by

7 yourself or the licensee that runs basically through

8 that scenacio?

9 (Witnesses conferred.)

10 A (WITNESS SHERON) We are trying to recall. We

11 don't think there is a specific analysis of this

12 sce na ri o. But we think that there is a calculation that

13 was performed by BCW in the May 7, 1979, Bluebook which

( 14 would bound your scenario. I think it would be a .02

15 square foot break with no emergency feedvater, and I

16 helieve they demonstrated that if the EFW was

17 reinitia ted or the HPI was reinitiated within 20

18 minutes, they could adequately recover.

19 The .01 square foot break combined with the

20 PORV which has, as we understand it, an eff ective area

21 of .007 square foot would be less, slightly less than

22 the .02 square foot break. It would also be at a better
1

23 location in the primary system because it is high. |

() 24 0 If I could, I would like to r.efer you to the

25 licensee's exhibit, the licensee 's testimony.

O
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i'
|

.

Q 1 MR. ADLER: This is a copy of a piece of ,

2 testimony given in the hearing before the Liceninq

! 3 Bosrd. It ic " Licensee's Testiaony of Robert C. Jones,

i O
; 4 J r. and T. Gary Broughton in Response to UCS Contention !

5 Nultber 8 and ECEP Contention Number 1E, Additional LOCA
I:

; 6 Analysis." It appeared in the transcript following page |
.

| 7 5038.

8 JUDGE EDLES4 Why don 't you give counsel just

9 one moment to locate it.

10 HR. ADLERs We are also providing a copy for

11 the witnesses.
4

12 ( Witnesses handed document.)j

a 13

14<

15

1

16'

17

i
; 18

|
19 ,

20j

!

! 21 |
1

: 22

! 1

23 J

O 24
. l

|
25

; O
,
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l
1 JUDGE BUCK: Mr. Dornsife, what page of the

2 testimony was that?

3 NR. DORNSIFE: It is table 3, sir, on the
'

4 licensee's testimony.

.
5 WITNESS JENSENs I believe I must have

6 forgotten about this particular analysis. Now that I

7 see it, I do recognize it.

8 BY HR. DORNSIFE (Resuming)

9 0 Do you agree, the Staff reviewed and agreed

10 with these results?

11 A (WITNESS JENSEN) I believe the Staff reviewed

12 that and, yes, in fact the Staff requested this analysis

13 be done, and I believe this shows very little

14 dif fe rence. That the PORV opened, it had very little

15 effect on the course of the event and the core remained

16 covered, as it did in the base case for which the PO$tV

17 did not stay o;;en.

18 Q Is it true that this analysis assumed,

19 however, that both HPI pumps needed to function to keep

20 -- to provide adequate core cooling?

21 A (WITNESS JENSEN) Yes, both HPI purps were |

|

22 used in this case, as were in the blue book. I would

23 note this was done for a plant with a power level

24 somewhat higher than that of TMI-1. It,was 2772

25 megawatts, and a 20 percent uncertainty was added to the

O
1
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() 1 \NF decay heat curve.

2 Q But these particular results would not be

3 consistent with Appendix K assumptions?fg

U 4 A (WITNESS JENSEN) Yes, the results would be.

5 The 20 percent was ' required by Appendix K. However, it

S would not be required that the power level be 2772

7 instead of the THI-1 powsz level.

8 MR. CUTCHIN: Which is? Could you say for the

9 record?

10 WITNESS JENSENs It is 2535 megawatts.

11 BT MB. DORNSIFE (Resuming)

12 0 Recognizing there probably is no analysis for

13 this particular scenario, but assuming that emergency

14 feedwater does initially function and for some reason

15 the boiler condenser mode of heat removal, when the

16 system drains down, the boiler condenser mode of heat

17 removal is not effective, do you think the conclusions *

18 of this particular calculation would change?

19 A (WITNESS JENSEN) I think the scenario you

20 postulate would be better for the plant, because there

21 would be some heat transfer before natural circulation
22 was lost in the single phased mode.

23 0 But there is still the possibility you may

() 24 need two HPI pumps to provide adequate core cooling?

23 A (WITNESS JENSEN) Yes, it is possible. I

.
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{} 1 don't know the answer.

2 0 Would that change your conclusion, any of your

3 conclusions, if that particular scenario did need two

~

4 HPI pumps, concerning adequacy of feed and bleed as a.

5 backup possibly to emergency feedwater?

6 A (WITNESS JENSEN) We have relied on the boiler

7 condenser mode of natural circulation. We're going to

8 talk about that next week. If boiler condenser were not

9 effective at all in any form, I think we would have a

10 different opinion.

11 Q But haven't you done analyses to show that

12 feed and bleed could provide adequate backup in case it

13 didn't work?

14 A (WITNESS JENSEN) Feed and bleed, we have done

15 analyses of feed and bleed for THI-1 based on a best

16 estimate decay heat value and without a break, and these

17 conditions are more severe than the ones we have

18 analyzed, which is a break in the cold leg which allows

'

19 some of the HPI water to be lost directly due to the

20 break without cooling the core.

21 And also, the power level was higher and the

22 20 percent uncertainty in the ANF decay heat curve is

23 used.

() 24 0 Dr. Sheron, based upon your understanding of

i 25 the analysis the Staff has done to show tha t feed and
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(]) 1 bleed is an adequate backup, assuming the results of

2 your -- you did this calculation, and then you needed

3 two HPI pum ps. Vould that change your conclusions at-s

'
' 4 all?

5 A (WITNESS SHERON) If the conclusions were that

6 two HPI pumps were required, no, I don't see how it

7 would, whether it's one or two.

8 Q Are you aware of any recent LOFT tests.that

9 have been done to verify feed and bleed?

10 A (WITNESS SHERON) Yes.

11 Q What was the date of the test?

l 12 A (WITNESS SHERON) I don't know the exact date

13 it was run. I think about two weeks ago, in that time4

14 frame, by the LOFT, the international consortium.

15 0 Do you have any preliminary -- does the Staff

16 have any preliminary results of the test?

17 A (WITNESS SHERON) The only thing I know about

18 it is,one of our representatives at EGCG called me on

19 the phone and just told me that it was a success. I

20 know nothing more. I have seen no data. Nothing has

21 been issued.

22 0 Would you think that the conclusions of that

23 test, once they are in and' analyzed, would shed

() 24 significant -- could change any of the , assumptions, any

25 of the conclusions, or shed significant light on this

O
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1 particular case?
)

2 A (WITNESS SHERON) I really don't know. The
i

'

3 test was run to simulate the CE type of plant with a low
,

4 head HPI pump. So again, it was, what we were looking-

;

I 5 for in that test was to determine if the system could

6 depressurize with the PORV's to below the shutoff head

7 of the safety injection pumps characteristic of thej

8 Combustion Engineering design.
4

;

9 0 Could the LOFT test be adjusted to simulate a
,

,

10 high head injection pump like THI?-

| 11 A (WITNESS SHERON) I don't know if the pumps
i

12 are physically capable. My understanding is the pumps
i

I 13 can be adjusted. Whether they can go up to the shutoff

() 14 head of a BCW plant, I don't know.

f 15 0 So you're not aware of any tests that could
1

16 better simulate TMI scheduled for LOFT?
!

17 A (WITNESS SHERON) No. I think, though, that
i

18 what you said, that somewhere down the road when we do

i 19 see the data, it will be used to help support various

! 20 aspects of the model verification on feed and bleed.

21 Again, for example, the overall process of injecting

22 water in the cold legs, removing energy and mass through

23 the PORV's, will give us some benchmarks on our codes to.

! (} 24 determine how well we can predict the relieving

25 capacity, mass removal capacity rate of these valves.,

:
,
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(} 1 Q When would you expect results of that test?

2 A (WITNESS SHERON) I really don't know. That
a

3 whole program now is under the auspices of an

4 international management group headed up by the,

l

5 Department of Energy. It is really to some extent out

6
; of the control of NRC in terms of when things are issued

7 and the like.

8 JUDGE BUCK: The data is made available,

9 though, is it not?

10 WITNESS SHERON: The data is made available.

11 But when, I don't know.

12 MR. DDRNSIFE I have no further questions.

13 Thank you.

'

15 MR. BAXTER: I had one comment, just to

15 amplify the reference Mr. Dornsife gave to the Jones and

16 Broughton testimony, where the results were set forth in

17 the case of a very small break with no feedvater and a
i

18 stu ck-open PORV. That analysis is documented and

19 reported in a more complete fashion in Licensee's

20 Exhibit 13,

21 JUDGE EDLES: Thank you very much.

22 BOARD EXAMINATION

23 BY JUDGE GOTCHY:
1

() 24 Q I just have a couple of questions. One is by

25 way of clarification. If I understood you, Dr. Sheron,

()
,

i
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1 in response to a question f rom Er'. Pollard -- he asked

2 you, as I understood it, when the safety valve opens and

3 closes, and I think you said it opens about 2500 and.

4 closes about 2500.
4

5 A (WITNESS SHERON) I was presuming. I don't

6 know exactly what they assumed as a closure set point.

7 0 The reason I an asking is because the LANL
i

8 report shows about, I think it is, about a 400 psi

9 va ria tion . It looks like it opens at 2500 and it closes

10 at 2100. Do you see this wide variation in figure 77,

|

11 A (WITNESS SHERON) My understanding is LANL did

12 two calculations. One was with the lower closure set

13 point, the 2100, I believe, and the other calculation

() 14 was with the existing set point.

15 HR. CUTCHIN: Dr. Gotchy, at the bottom of

| 16 table 2 in the LANL report they purport to give the
)

17 opening and closing pressures.

I 18 JUDGE BUCKS That's 2500 and 2450 in the case

| 19 of one and 2500 and 2500 on number two.

20 BY JUDGE GOTCHY: (Besuming)

*1 0 I gather from your discussion this morning
4

: 22 that the Staff is not really prepared to answer

1 23 questions abcut mechanical failures of the Dresser type

() 24 valves; is that right?
,,

25 A (WITNESS SHERON) Tha t is correct .

() |

*
2

/
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f

1 Q On the bottom of page 40, the last sentence,.-
,

2 there is a discussion beginning in that paragraph which

3 goes on to page 41, and where you say, "When the safety

0 4 valve flow transitions to liquid discharge." At that

5 time, are there other voids in the primary system or is .

6 the system temporarily water-solid until the core

7 boiling you describe in the next couple of sentences

8 later on begins?-

9 A (WITNESS SHERON) The initial one, when the

! 10 system inicially transitions to liquid discharge, there

11 is no voids in the system other than the steam in the
,

12 pressurizer which is being expelled.

13 Q We are talking in this paragraph about
,

14 expelling steam from the pressur.izer steam space, and

15 then it says, once the steam is expelled. That is from

16 the pressurizer?

17 A (WITNESS SHERON) Yes.
4

18 Q The safety valve transitions to liquid

19 discharge. My question was, at that time is there any

20 other voids in the primary system or is it water-solid?2

I
21 A (VITNESS SHERON) At that point it would be

|,

22 water-solii.

23 Q And then I guess it is a very short period of

24 time after that that you would start to, get boiling in

25 the core?
| *

O
1

l

| !
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1 A (WITNESS SHEROM) Yes. What you do is, as you

2 heat up .the system you are expanding the primary

3 coolant. It is this expansion that is pushing, that is

4 pressurizing the system, pushing the steam in the

5 pressurizer out. Once it pushes all of the steam out,
4

A then water starts to discharge.

7 But this is still due to just expansion and

8 the fact-that the primary system cannot hold all of the

9 vater during tnis expansion period. It continues. The;

10 expansion is due to the hea tup, but the safety valve
i

11 holds the pressure at 2500 pounds, so the system vill
i

12 continue to heat up until it reaches the saturation

13 temperature associated with 2500 pounds.

( 14 Then you start getting boiling in the system.

15 Q On page 42, the first full paragraph on that

16 page where you say, starting with the conclusion, you

17 conclude here that for successful feed and bleed the
4

18 saf ety valve discharge must be steam. Given the *act
i

19 that you testified that you're going to have what

20 appears to by cyclic flow throuch the relief valves of

21 liquid, two-phase and steam, it is obvious that there is

22 going to be more than steam discharged in the safety

23 valves.

() 24 And the question I have is, how much

25 confidence can we have that the majority of the
t

,

,

-
|
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(]') 1 discharge is going to be with steam and not some other

2 mixture. Well, I will get to that question later.

3 A (VITNESS SHERON) I don't really think that

O 4 there is a problem with whether it's -- how much of it

5 is steam and how much of it is liquid, in other words.

6 0 There is in terms of cora cooling, though. I
,

d

7 sean, if you have all liquid discharge you get into a

8 problem where you're going to lose more inventory than

9 you can recover.

10 A (WITNESS SHEBON) Well, up to a point. You

11 have to look at -- it depends upon the elevations of the

12 system. You have to look at the whole primary system.

13 Wha t is happening is that once you start this, once you

14 expand the primary coolant and you start the bulk

15 boiling process, voids that are being formed in the core

16 due to boiling are going to accumulate in the high

17 points of the system -- the top of the vessel, the top

18 of the hot leg, U-bends.

19 As they accumulate there, that is they

20 displace water and that just pushes more water out of

21 the safety valve. In accumulating in these high points,

22 they are creating a level which is slowly dropping

23 down. The more steam you produce, the more liquid gets

24 pushed out.
,

25 3nce the levels drop down to where the surge

()
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1

/~N 1 line on the hot leg, and that coues in on the side ofU
2 the vertical section on the het leg, once that is

3 uncovered steam that is being produced in the core can

^

4 now pass directly into that su?zge line. Liquid is no

5 Ionger in contact with that surge line entrance.
'

6 Therefore, no more liquid can escape the primary

7 system. It only escapes as steam.

8 0 Is there any problem, then, with continued HPI

9 injection of recovering the primary to the point where

10 it covers the surge line again?

11 A (MITNESS SHERON) Well, this is where you get

12 into what EGEG ref ers to as this operating band. If you

13 cover the surge line so that you are now back in a

14 situation where you have to push liquid, which is what

15 you will do, steam generated in th e core will tend to

16 pressurize the system and push liquid into the surge

17 line and out the pressurizer.

18 You will move on this operating band back to a

19 cundition where you're expelling more than you're

20 put ting into the system. The level will drop down and

~ hen you will go back to a steam discharge, so you will21 t

22 tend to cycle at that point. And the whole premise is

23 tha t as long as that point is above the top of the core,

24 the core is beino adequately cooled.
,

25 Q I see. There is no way, if ycu vent through a

O
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1 number of these cycles, there would not be a time in

2 which if you maintained the HPI flow that you could

, _ 3 eventually go liquid-solid in the primary system and
.

4 discharge water through the safety valves?

5 A (WITNESS SHERON) In time you could eventually

8 go back to a water solid condition. -
*

7 0 Couldn't that result in essentially a stable

8 feed and bleed mode with the liquid discharge, if the

9 HPI and lenk rate were matched?

10 A (WITNESS SHERON) Yes.

I
11 JUDGE GOTCHYs That's all I have. Thank you.

12 JUDGE EDLES: Mr. Cutchin, do sou have any
!

| 13 redirect?

14 MR. CUTCHIN: None, Mr. Chairman.

| 15 JUDGE EDLES: Are there any other questions?
I

16 Nr. Pollard?
4

17 FOLLOW-UP ON BOARD EXAMINATIONi

!

18 ON BEHALF OF INTERVENOR

| 19 BY MR. POLLARDS

20 0 Dr. Sheron, your testimony in response to

21 Bosrd question 11 where you were looking at feed and
,

22 bleed, is it correct that that question deals solely
1

| 23 with loss of feedvater, that that calculation did not

24 include small break LOCA?
,

25 ?. (WITNESS SHERON ) That is correct.

O
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,rN 1 NR. POLLARDa Thank you.
L]

2 JUDGE EDLES: Ms. Weiss, let me ask you how

3 much time you think you will need for cross-examination
U,,,

4 on question 8.

5 MR. WEISSa I would say an hour.

6 JUDGE EDLEss Why don't we take a 15-minute

7 break.

8 MR. WEISSs I had one more question of these

9 witnesses.

10 JUDGE EDLES: I'm sorry, I thought you had

11 conclud ed . Go ahead.

12 BY MS. WEISS:

13 0 Mr. Sheron , I's showing you a memorandum that

14 you wrote dated March 31, 1981, to Carl Kniel,

15 K-n-i-e-1, Generic Issues Branch , DST, entitled "Sta tus

16 of Feed and Bleed for Emergency Decay Heat Removal." Is

17 that in f act a document that you wrote?

18 A (WITNESS SHERON) Yes, it is.

10 0 I would just lika to read to you from page '7

go --

21 MR. CUTCHINs Mr. Chairman, I would like some
;

22 clarification as to how this is follow-on cross f rom the

23 questions that came up, ple a se .

24 MR. WEISSs I would like to a,sk the witness if

25 he still agrees with the statement in here that high

O
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(} 1 pressure feed and bleed is not recommended due to vessel

2 structural consideration. That is not strictly

3 follow-up.

'
4 MR. CUTCHIN: Mr. Ch a i rma n . you ruled on that, '

5 I believe.

6 NH. WEISS: It is not strictly follow-up. I {
,

7 wanted to respond to Dr. Buck's comment that he could ,

8 not understand how operation of feed and bleed might
,

9 involve threats to the pressure vessel.

10 MR. CUTCHIN: I renew my objection, Mr.

11 Chairman. !

12 (Board conferring.)

13 JUDGE EDLES: I will sustain counsel's !

( 14 objection, Ms. Weiss.
.

15 MR. WEISS: I would like to simply read that I

16 sen tence f o~r an offer of proof.

17 JUDGE EDLES: Go ahead. i

is MR. WEISS: The memorandum contains the t

19 statement by this witness, Dr. Sheron: "High pressure

20 feed and bleed is not recommended due to vessel

21 structural consideration. Feed and bleed should bej

22 performed a t lower pressures."

23 JUDGE EDLES: Thank you.

() 24 We will take a 15-minute rece,,ss a nd when we

25 reconvene we will take up with the Licensee's witnesses

('

i
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$

: 1 on question 8. And I world like to finish by the end of

2 the day tod a y.

3 (Whereupon, the hearing in the above-entitled

; O 4 mat ter was recessed , to reconvene the same day.)

! 5
1

'
+ 6

I

7,

|

1

| 8
!

| 9

; 10
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1
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i
: 12
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| 17
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1 18
.
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1 JUDGE EDLES4 Let's go back on the record.

2 Every time I come back I find something else
,

3 on my desk.

d 4 MR. WEISS: Mr. Chairman, that is UCS Exhibit

5 No. 45. It is the latest revision of emergency

6 pr,ocedu re 1202-26A, and I have had the appropriate |

7 number of copies made for the reporter and parties.

8 HR. BAXTER: One more wrapup matter, Mr.

9 Chairman. I an informed that the HPI performance data

10 that my client provided EGCG is reported in Licensee

11 Exhibit 1. That is the restart report in evidence here,

12 supplement one, part three, question one. And it is the

13 same as the data that Mr. Jensen referred to.

14 JUDGE EDLES: Thank you. f
15 MR. BAXTERs Would you swear Mr. Chisholm,

16 please.

17 JUDGE EDLES: Give us your name, please,
i

18 first. |
|

19 MR. CHISHOLMs Richard J. Chisholm. !
i

20 Whereupon, |

21 THOMAS H. DEMPSEY,

22 recalled as a witness by counsel for Licensee, having

23 previously been duly sworn by the Ch airman, was examined

24 and testffled as follows;
,

25 Whereupon,
.

O
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O,-
1 RICHARD J. CHISHOLil,

2 called as a witness by counsel f or Licensee, having

3 first been duly sworn by the Chairman, was examined and
(_
k- 4 testiff:'' as followss

1

5 DIRECT EXAMINATION

6 BY MR. BAXTERs ,

7 0 Wo uld you each sta te your name and give me

8 your title and the name of your employer?

9 A (WITNESS CHISHOLM) My name is Richard J.

10 Chisholm. I as the Manager of Electrical Power

11 Instrumentation in the Engineering and Design Department

12 of General Public Utilities, Nuclear, GPU Nuclear.

13 A (WITNESS DEMPSEY) My name is Thomas M.

14 Dempsey. I am Manager of Secondary Plant Engineering,

15 Mechanical Systems Section of the Engineering and Design

16 Department of GPU Nuclear.

17 0 Gentlemen, I call your attention to a document

18 tha t bears the caption of the proceeding dated February

19 16, 1983, and it is entitled " Licensee's Testimony of

20 Gary R. Capodanno and Richa rd J. Chisholm in Response to

21 ALAB-708, Issue No. 8 (Safety Grade Status of Emergency

22 Feedwater System )".

23 And as we established yesterday in the record,

() 24 Mr. Capodanno was taken ill and will n o.t be able to

25 attend the hea ring. Mr. Dempsey, who is substituting

'

i
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(~' 1 for Mr. Capodanno, we established yesterday works for
N *

2 him.

3 JUDGE EDLES: Mr. Dempsey, the Board wishes to

4 express its appreciation for your filling in for him on

5 tha t kind of short notice. It helps us advance the

6 process a little bit and I thank you for that.

7 BY HR. BAXTER: (Resuming)

8 0 Mr. Dempsey, have you reviewed the testimony

9 that is indicated to be sponsored by Mr. Capodanno?

10 A (WITNESS DEMPSEY) Yes, I have.

11 Q And do you adopt it as your testimony in this

12 proceeding?

13 A (WITNESS DEMPSEY) Yes, I Co.

() 14 0 Is it true and accurate to the best of your '

15 knowledge and belief?

16 A (WITNESS DEMPSEY) Yes, it is.

17 0 Mr. Chisholm, does the testimony associated

18 with your name in this document represent material

19 prepared by you or under your supervision f or this

20 proceeding? l

21 A (WITNESS CHISHOLM) Yes, it does.

22 Q And is it true and accurate to the best of
23 your knowledge and belief?

|() 24 A (WITNESS CHISHOLM ) Yes, it 1,s .'

25 MR. BAXTER4 I move that the testimony be

O
|
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i

I

|

1 received into evidence and physically incorporated into
t

.

' 2 the transcript as if read.
r |

! 3 NR. WEISS No objection. !
h ,
'

4 JUDGE EDLESa So moved.
!-

5 (The document referred to, the ~ /nsee's [
6 testlaony on Issue 8, follovsa) [

i.

7
,

8 .-

9
!

10 -

|
11 ,

f

12

13

i
'

14

15 ;

'16

,

17
'

i

18

19

i

20 j

I
'

21

!

22

|

23 i

24
, ,

25
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