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

5940

O i unrreo st^tts or ^"ta1c^
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5 METROPOLITAN EDISON COMPANY Docket No. 50-289

: (Restart) ;

6(Three Mile Island Unit 1) a
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i7 ------------- -- .
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8
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/ 1 On behe.lf of the Common wealth of Pennsylvania s

2 ROBERT ADLER, Esq. ;

Assistant Attorney General, :

3' 505 Executive House,

O Harrisburg, Pennsylvania
i 4 WILLIAM DORNSIFE,

Nuclear Engineer-
5 -

. ,

'On behalf of Union of Concerned Scientists:
6

ELLYN WEISS, Esq.,- :

7 ROBERT D. POLLARD
Harmon & Weiss,

j 8 1725 I Street, N.W.
' Washington, D. C.

9
On behalf of the Beg ula to ry Staffs

,

10
JAMES TOURTELLOTTE, Esq.

11 JAMES M. CUTCHIN, IV, Esq. .

Of fice of Executive Legal Director,
*

12 United S tates Nuclear Regulatory Conmission,
i Washington, D. C.
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} () 1 E R 0 C I E D_I N G_S

2 MR . TOURTELLOT".'E s r. Chairman, as a preliminary

3 matter, I wanted to report on and discuss with the Board the

4 matter of the management items and the management SEB. Some

5 time ago, as I recall, we advised the Board that we would be

6 issuing the SER on management somewhere around or on

7 November 30, which turns out to be Sunday, so it is December

81. And the Board had suggested tha t we approach the matter

9 in a way that would give all the parties the advantage of

10 knowing what the staff thinks about the SER and explaining

11 the SER.

12 As you may recall, what we had suqqested was that
i

13 ei th er o n th e 1st or the 2nd, it seems we would give the SFR

O 14 itself to the parties and go through some kind of broad

15 brush explanation, and then a week later would sit down wiii

16 all the parties and a ttem pt to negotiate with them or

17 discuss matters more in context and more in detail, a week

% later, on either the 8th or 9th. \nd my understanding right

19 no w , there was no formal ruling by the Boa rd in that regard.

20 My understanding now is that the SER will most

21 likely issue on the 1st, that being a Monday. We assuced

22 that we would bring the SER with us and distribute it on

23 Tuesday morning, the 2nd. And for those who are interested

24 in management, we would meet with them either later in the

25 day or at some time selected by the Board.

O
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() 1 I was not certain on the basis of the Board's

2 previous statements whether the Board wanted to be there.,

3 There is certainly no reason why we could not take an hour

4 or so out of the day and explain it for both the parties and

5 the board.

6 CHAIRMAN S M IT H - On the record .

7 MR. TOURTELLOTTE: Yes.

8 CHAIRMAN SMITH: I think that would be very

9 helpf ul to us.
.

10 MR. TOURTELLOTTE: I wanted to point out that some

11 of the people who are involved in the detail work of that
.

12 have to attend ACRS meetings on the 2nd and 3rd and will not

13 be a vailable , so that the person who will explain it will

l 14 have an overview of the SER and will know some o5 the detail

15 ma tt ers, but not in great de p th . 'd h a t we are expecting is

16 that a week later whenu we meet with everybody, that we will

17 go into that detail then.

; 18 CHAIRMAN SMITH: All right.

~19 MR. TOURTELLOTTE: So if that sounds satisfactory

20 to the Board, we will plan alonc those lines.

21 (The.Roard conferred.)

22 CHAIRMAN SMITHS That sounds like a very practical

23 a pproach, dr. Tourte11otte. I think it should be one of

() 24 those things that we give the parties interested in

25 managemen t issues some advance warning, so for that reason

i

1
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() 1 ve should ha ve , if possible, a specific date and time. So

2 as soon as you are able to give us one of those, why don't

3 you do that and we will issue an order or a memorandum to

O
4 th at ef f ect.

5 MR. TOURTELLOTTE: Mr. Chairman, I think probably

6 the 3rd would be a good date for the e xplana tion , the first

7 thing on the 3rd.

8 This is one of the reasons I wanted to bring it to

9 your attention today, because I did feel that we should

10 notif y the parties that are involved so that they could be

11 here .

12 CHAIRMAN SMITH: Okay. That is a good date for

13 us . We will issue a memorandum to that ef fect.

(')v 14 hR. TOURTELLOTTE: Meanwhile, we will have Mr.

15 Swanson also contact those parties by telephone.

16 CHAIRMAN SMITH: Yes, that would be very helpful

17 because we will not really be able to serve the memorandum

18 until Friday afternoon, which in turn will mean Monday. So

19 th a t would be quite helpful.

20 MR. TOURTELLOTTE: That would be 9:00?

21 CHAIRMAN SMITH: 9:00 on December 3.

22 Anything further?

23 MR. TOURTELLOTTE: No, that is.it, Mr. Chairman.

() 24 Thank you.

25 CHAIT.< MAN SMITH: All right.
I
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() 1 MR. TOURTELLOTTE: Wa might it was just brought--
,

2 to my attention, perhaps we should set a date for the next

.

rw 3 wesk to have the more detailed explanation, or would you
;

4 rather wait until the 3rd?

5 CHAIRMAN SMITH: Did you anticipate that the Board

6 would be involved in that one, too ?

7 MR. TOURTELLOTTE: No, not unless you want to be.

8 CHAIPMAN SMITHS No, I really would like to be but

9 I do not think it is appropriate. I mean, it might"be

10 ef fi cien t , but we might want to proceed with the hearing,

11 and I don 't know how we could get involved in details.

12 No, I do not know how that differs from the

13 meeting on emergency planning, whether we should direct

14 parties to attend that or not. I view it somewhat

15 diff erently because -- let's think about it. It does not

16 seem to me to be in the sama posture as the meetino on

17 emergency planning, which as you know, we directed the

18 parties interested in that issue to attend.

1g I think that this is something that the staff is

20 of fe ring as a shortcut to discovery and for efficiency. I

21 think that the parties should be r? quired to take advantage

22 of i t , and I am beginning to -- I am beginning to think

23 aloud here -- should be required to take advantage of it

t( ) 24 before they begin on a discovery program which could be

25 satisf y by such a meeting.

O
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() 1 So there is something to he said on both sides,.

2 having them appear or not appear. Let's think about it, and

3 if you have any recommendation, we would welcome it.

4 MR. TOURTELLOTTE: Perhaps it would be more

5 appropriate to take it up when all the parties are here on

6 the 3rd anyway rather than discussing it now.

7 CHAIRMAN SMITH: Yes, that is a good observation.

8 D? . JORDAN First, the Chairman asked me to clear

9 up a couple of questions that I asked last night that seemed

10 to be unrela ted. I can see why they might well appear to be

11 such.

12 The question that I asked on the PCRV came about,

13 I think I mentionep, because it was brought up by the ACRS

14 f ellows , and it just more or less piqued my curiosity. But,,

15 on the otner hand, since the PORY can become involved in the

16 case of a f eedwater transien t, which is the main topic, why

17 I do not think it was outside the scope.

18 Whether it was or not, it is not terribly

19 important, but I do want you to understand what I had in

20 mind in asking the question. j
i

21 The other was on the saturation meter and the

22 reason I broucht it in was because of the -- my concerns

23 with the operators and the overall reliability of the

() 24 feedwater system and response to a feedwater transient, and

25 1nsof ar as operators are involved in making decisions, I

i .
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() I have some feeling that it is better it be done automatic.
'

,

2 But this will be a topic which we vill be going

3 into in considerable de tail much later, the requirement for{
: 4 a meter which tells the operator whether the cooling of the
,

5 core is adequate.

! 6 So I do not really intend to go further into that,

"

7 bu t that was the background for it.

8 Whereupon ,

9 GARY R. CAPODANNO and LOUIS C. LANESES,
,

.

10 called as witnesses by Counsel for Licensee Metropolitan

11 Edison , having been previously d uly sworn, resumed the

*
12 stand, were further examined and testified as follows:

"

13 . BOARD EXAMINATION -- Resumed

O ,
~

14 BY'DR. JORDANS -

l 15 0 I do have a few questions for the witnesses on the

16 direct testimony. However, they will not be prolonged

17 because of the questions that have been asked particularly
a

18 by Mr. Pollard of UCS. ,

19 First, a couple of items on the Exhibit 15.

20 (Pause)

21 On page 9 under Section E on reliability

22 evalua tions, there is a reference to a BCW report which I

23 believe was established as being BAW 1584.

() 24 Is that correct?

25 A (WITNESS CAPODANNO) Dr. Jordan, there are two

()
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1 reports being referenced there. The 1584 is the one

2 referenced in the second paragraph under Item E, page 9.
1

3 That is the generic report.

O
7

4 0 Yes, okay.

5 A (WITNESS CAPODANNO) I do not believe the one
*

; 6 referenced in the first paragraph has a document number. t

1

7 0 okay, all right. I only had one brief question on

8 that .,

|
|
i

9 Did either of those reports establish a numerical
!

' 10 value for the reliability of the emergency feedwater system?
i

5 11 A (WITNESS CAPODANNO) ho, neither one gives a

12 numerical value.

13 Q On page 10, your Section F, Item 3, at the bottom

14 refers to the safety grade emergency feedwater flow control

15 system for each once through steam generator. Now, it is

16 stated that this is a safety grade item yet to be

; 17 implemented, and I have forgotten, is this one -- has the

18 design been completed?
4

19 A (WITNESS CAPODANNO) The design for restart has

20 been c pleted, and my understanding is it would remain

21 basically the same except some components would be replaced

22 in the long term with qualified components so that from a

l 23 desian standpoint it will function in the same manner.

O 24 o Oh, then 1 did get mixed u . 1 guese 1 theecht

25 that at restart the -- it was required that the operators

|

O ;
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h I control the -- you are not -- oh, you are not referring to

2 an automatic control here.

3 A (WITNESS CAPODANNO) No, Item 3 is the manual
,

4 loaders for valve positioning.

5 0 Okay. Now, are there plans for automatic control

6 upon f ailure of the integrated control system, or do you

7 plan that to be an operator action indefinitely?

8 A (JITNESS CAPODANNO) For the'long term, that same-

9 item , Nc. 3 --

I 10 0 Yes.

11 A (WITNESS CAPODANNO) Would be changed to safety

12 grade components, but it would operate in the same manner

13 that we have described for the short term modification, that
,

;

14 is , operator control would be required.

15 Q I see. Okay.
.|

16 And your position is, though, that even though it

17 is controlled by a single operator, it nevertheless meets

18 the single f ailure criteria?

19 A (WITNESS CAPODANNO) I assume you mean by

20 operator, a human as opposed to an operating device.

21 0 Yes, a human operator.

22 A (WITNESS CAPODANNO) My answer is yes.

23 0 That that is the position.

24 A (WITNESS CAPODANNO) Yes.

25 0 YeS-

O

|
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() 1 Can you help me find the section that describes

2 the control of the feedwater system in the event of loss of

3 all of f site power -- loss of all power, AC power? Wasn't,

4 that somewhere in your Exhibit 15?

5 A (WITNESS CAPODANNO) It starts on page 6, under

6 Paragraph D, Item 2, entitled " Capability of EFW Flow

7 Control."4

8 C Oh, yes.

9 All right, now, what you are saying there and in

to your testimony, I believe -- and I think it would be just as

11 well to~save time by letting you tell me -- is that

12 feedvater can be provided upon loss of all AC power.
;

13 Is that correct?

O 14 A (WITNESS CAPODANNO) Yes.

15 0 And this means that all the valves shown in the

16 diagram on figure 1, all of the necessary valves can be

17 controlled by either DC power or AC derived from DC.

18 A ('JIThESS C APODANNG ) Let me amplif y tha t so I

19 don't mislead you. The No. 30 val ve s, b y virtue of their

20 backup air supplies, can be operated. The same thing

| 21 applies for the No. 13 valves, tha t is MSV 13. The "SV 10

22 valves which are shown in the center of that figure, the top

23 center, are DC power motor operated valves.

() 24 Q I see. The 30 valves you said are air operated.,

| A ('AITNESS- C APGD ANNO ) - That is correct.25

1 (~ 1

D)
|

|
E

i.
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,

1

| 1 0 And you do not need any AC or DC, just air, of

; 2 which you have at least a t uo hour supply, is that correct?
,

! - 3 A (WITNFSS CAPODANNO) For motor power, that is

O-
4 Correct.'

5 C For motor power.
i

6 A (WITNESS CAPODANNO) From air or nitrogen supply.

7 0 Go ahead.

8 A (WITNESS CAPODANNO) The MSV 10A and 10B valves

9 are motor operated, but they are provided DC power.

10 0 I see. Very well.

11 A (WITNESS CAPODANNO) And the admission valves, MS

j 12 13 A and B, are air operated valves with DC powered solenoid

I 13 valves to actuate so that you can provide steam to the

14 turbine driven pump by means of DC power alone.

15 Q Oh, I see. Okay.

16 The two pumps, 2A and 25, of course, would not

17 operate, but the turbine pump will operate.

18 A (WITNESS CAPODANNO) That is correct. Under loss

19 o f all AC power, the turbine driven pump --

20 0 All of the steam control pumps can be operated off'

21 DC o r air.

22 A (WITNESS CAPODANNO) That is correct.
I

23 0 okay.

24 Turning now to your written testimony, I have only

25 a few questions.

O,
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(} 1 I did raise the question as to whe ther the

2 Licensee's position was dif f erent from that of the staff
i
'

3 concerning the reliance on safety grade equipment, and !

O- 4 still would like a little more amplifica tion with respect to
'

5 Board Question 6A. It seems to me that your position is

6that the -- in the event of a feedwater transient, that the

7 emergency feedwater itself would come on even though it has

1
8 not been entirely environmentally nualified in every

9 respect, at least at time of restart, that it is

10 nevertheless a highly reliable system and one that can be

11 depended upon. But I notice you say in your testimony that

12 the safety grade system to be relied upon is the high and

13 low pressure injection systems in the feed and bleed mode.

14 Now, that doef seam to be different from the

15 staf f 's testimony, and I am wondering if aren't you really

16 saying that since the emergency feedwater system has not met

17 all of the reqirements f or a saf ety grade system, that

18 therefore in order to meet the Commission 's regula tions, you

19 claim that the high pressure injection system is the syscem
i

j 20 th at does meet in full.

21 Now, in spite of the fact ihat the high pressure

i 22 injection system is not capable of taking the system to cold

[
23 shutdown , now , I have outlined a position which, as I say,

() 24 it seems to meet with the Licensee's position, but I want

25 you to expand on it and correct me where I am wrong.

.
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(])- 1 A' (WITNESS CAPODANNO) All right.

2 First of all, just to reiterate something, we, as
i

i3 we said earlier, were a bit unclear about th e question so we

O t

4 tried to pref ace it with our understanding, and our
|

5 undevrstanding was that you must take as a civen that thera +

6 is no emergency or main feedwater available.
,

!

7 0 I think that we were -- the assumption -- yes, and
i

a I agree that this was not completely clear. I have

9 complained about some of the Commission 's orders in this !
:

10 ca se , and so I can understand how that can easily happen.

11 No, the assumption was that there will be a main

.
12 feed water transien t precisely because this is -- and we will

13 discuss this a little later -- this is something that BCW

14 plants seem to be particularly sensitive to. They have a

15 higher rate of feedwater transients than other. pressurized
!

16 wa ter reacto rs. So therefore, cince BEW reactors are

17 somewha t in a special situation, it seems to me they need

18 special treatment.

19 And theref ore , you are correct, the assumption is

20 th at there is a feedwater transient.

21 A ~(WITNESS CAPODANNO) I would just like to explain

22 how we came to write what we wrote and clear'up some of the

23 questions you asked.

() 24 0 All right, good.

25 A (WITNESS CAPODANNO) Again, on the assumption

(:)
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1 there was no main emergency feedvater, we answered the

; 2 question. And what we did was we said tha t regardless of --
r

3 0 No main f eedvater?

O ,:

4 A (WITNESS CAPODANNO) Or emergency feedwater. We

5 took the question to mean there was no feedwater of any kind

6 available, and on that basis, without arguing whether or not

7 we believe that is a case --,

i 8 0 All right, I see. You say -- you were assuming I
;

9 was asking about a double failure. That is fine. That does <

10 ex plain it .i

11 A (WITNESS CAPODANNO) Then we said that given we

j 12 have a power plant that exfsts, the systems in it exist,

13 w h at is the next available system to be used --

*

14 Q Okay. *

15 A (WITNESS CAPODANNO) And I think that has led to

! 16 some conf usion. If we had another plant I am a little--

I
; 17 bit hazy on this. Perhaps it is Davis-Besse, perhaps not --

18 have startup feedwater pumps. In a situation like that, if
4

i

19 our plant hads a sta rtup f eedwater pump, you could assume

1 20 that the startup f eedwa ter pump is used in place of

21 emergency feedwater.

22 0 I Gee r YeS+

23 A (WITNESS CAPODANNO) But we don't have that, so we

O 24= 14- a1vea the c atext i the aue=tioa - e uadersteaa it-

25 ve have no main feedwater system available, we have no

O
|
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() 1 emergency feedwater system available, what is the next
,

2 system that is available to us?

3 0 Okay. Okay, fine. I think that is inportant to

4get that on the record because eventually I will be coming

'

5 to the question of which you are going to be addressing

'

| 6 earlier, or at least the Licensee is going to address 1cter

7 as to whether the combined systems that I questioned first

8 of all, whether the er.ergency feedva ter system has been; r

l 9 demonstrated to be adequately reliable, and I understand

10 your position, but I say this is a question that I will

11 continue to propose, and you have stated this morning that
i

12 you do not have numerical estima tes of the reliability of
,

13 the system, and so we will have to get into the overall

() 14 reliabilitt , including the backup system. And I believe,*

15 therefore, that it may in my mind require a demonstration

16 that the ~ -- in view of the high challenge rate in ECW

17 reactors, that it may indeed require a demonstration that
;

,

18 the combined systems have adequate reliability, even if the

19 emergency feedva ter system itself cannot be demonstrated to

20 have it.

; 21 And as I say, I will be questioning the staff on

22 this, and you have made no representations to me this

23 morning as to the absolute reliability of the system.

() 24 But we are going to get a little bit more into

25 that later. But that was exactly what I had in mind. So I

!-
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() 1 think you have explained to my mind the diff erence between

2 your position, between you and the staff. That 's what I was

3 really trying to understand. Thank you.gg
V

4 MR. BAXTER: Mr. Chairman, I am not sure this is

5 appropriate , but Dr. Jordan has made a couple of references

6 this morning to the sensitivity of BCW plants to feedwater

7 transients higher challenge ra te . I do not think-we have it

8 on the record, and it may help us in answering the Board''s

9 question if we could understand what the basis for that is.
|

10 DR. JORDAN: Oh, yes, I will. Since you had not

11 made any representations with respect to the reliability on

12 an absolute basis, I therefore had not planned to go into

13 tha t with you.

14 I will be relying on the staff report on the

15 generic assessment of f eedwa ter transien ts in pressurized

16 Wa ter reactors.

17 CHAIRMAN SMITH: Mr. Baxter, what you say is

ta entirely true, and the " card has not, of course, heard any

19 evidence along that line, but I would like to point out that

20 the preamble to the order of hearing here, da y one, Aucust

21 9, 1979, requiring this hearing, that observes that the

22 Commission staff has ascertained that BCW designed reactors |
!

23 appear to be unusually sensitive to certain off-normal

() 24 transient conditions occurrino in the secondary system. So

25 we begin with an admonition f rom the Commission that this is

OV
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(}
1 a circumstance that weLhad better inquire into.

2 MF. BAXTEE: Oh, yes. I am not questioning that,-

3 Mr.- Chairman , and if Dr. Jordan said it was a Commission

4 order that led to this position on his part, I want to know

5 what staff _ document is behind tha t so we.can address it.

6 DR. JORDAN: I do want to address your quest ~ ion,

7 and I will tell you now that I am looking mainly into

8 NUREG-0560 as the background for my -- a nd particularly

9 Section 3 which starts off saying that there were nine B&W

10 plants that hads 27 feedwater transients, or three per year,

11 whereas Westinghouse plants were 1.83 per year, combustion

12 1.85. That was the basis for it.

13 MR. BAXTEP: Thank you. That is helpful.

14
~

MS. WEISS: May I ask if the Eoard is aware or has

15 been served with a document entitled "SECCE 80-325A from the

16 Executive Director of the Commission to the Commissions,

17 Subjects Inclusion of Steam Generator Transients as an

18 Unresolved Safety Issue," dated November 7, 1980?

19 DR. JORDANS I am not positive. I think so but I
,

20 am not sure.

21 MS. WEISSs It bears directly on the things that

22 Dr. Jordan has been asking about this morning.

23 CHAIRMAN SMITH 4 Will that -- docs it -- is that

'() 24 in-the Category A classifica tion ?

25 MS. WEISS: I am not sure.

!O
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() 1 .This document is the Staff's recommendation to the

2 Commissioners tha t i t be included as an unresolved safety
.

3 problem. It contains a fairly details' discussion of B&W

O
4 design characteristics with respect to sensitivity to

5 feedwater transients. I do not recall if they recommended

6 th a t it be in a particular category of unresolved safety

7 issues. I do not think that arose. We are having this

8 document copied this morning. We intend to ask some

9 questions about it.

10 DR. JORDAN: Okay. Fine. I think I have seen the

11 document, and I think I will be -- it may bear on my

12 questions to the staff. But I am not sure at this point.

13 Thank you for reminding us, however.

\ 14 BY DR. JORDAN: (Resuming)4

15 Q On page 4, the la ct pa ragra ph , first sentence, it

16 begins, "Cperational errors that might affect the

17 functioning of the emergency feedwater system have been

18 evalugted and procedural changes have been instituted to

19 assure proper surveillance and operation of the system to

20 preclude loss of f unction."

21 I wanted to make sure that your use of the word

22 " preclude" does not mean that the probability is zero.

23 A (WITNESS CAPODANNO) No, I don't think we would )

() 24 ever be that absolute.

25 0 All ri gh t .

O
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() 1- Now, I want you to turn to the table on page 6-

2 which is a list, I bel'ieve, cf -- well, it replies to my
I

| 3 question concerning the experience on failures of safety'

4 grade emergency feedwater systems. And you explained that2

i

5 your search of LERs up thro ugii 1977, I believe you said,

6 turned up three, and you listed four instances, and then you

7 listed . in addition the TMI 2 instance.

8 Now, let's take a look first at those,

9 individually at those instances, and what I want to explore

10 with you is what was the cause in each case for the failure

11 of the emergency feedwater system. In the case of

12 Da vis-Besse .1, which the incident occurred on 7/27/77, you

13 mentioned that there was a speed relay trip one pump and an

14 CC . trip on the other trip.

'
15 What does the MCC stand for?

16 A (WITNESS CAPODANNC) Motor control center.

.17 0 Motor control center.

18 Now, how did it happen that these trips occurred

19 at the same time? Is it just a happenstance? Is it just

20 random?

21 -( Pa use )

22 Learning all the things that happen in an LER is a

'

23 pretty tough job sometimes.

24 A (WITNESS CAPODANNO) The statements included in

25 the testimony are paraphra sed from the LER. I can read you

}
,
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}} 1 the LER verbatim and I can draw some conclusions from that.

2 I cannot give you detailed answers.

3 0 .Do the best you can. As I say, LERs are pretty3
.J

4 enigmatic documents sometimes.

5 A (WITNESS CAPODANNO) What.I am reading from is the

6 LER output on feedwater events at Babcock and Wilcox plants

7 from 1969 to the present. It is subtitled " Output Sorted by

8 Facility and Event Date," and this particular event is for

9 Davis-Besse 1, and it is -numbered 7701T. What it says is

i 10 " Loss of auxiliary feedpump turbine 1-2 was due to a failure
i

11 of a speed relay which was replaced. Loss of auxiliary

12 feedpump 1-1 was due t3 tripping of motor control center

13 E- 11 C. " ,

14 Now, I infer from that that first of all, this| ~

15 turbine must have'an electronic speed governor rather than a

16 mechanical one, and tha t a relay in that circuitry failed

17 causing the pump, in essence, to think that it had

18 overspeeded, . and as f ar as the tripping of a motor control

19 centar, you know, I cannot say for sure, and there probably

20 migh t be more than one device, how many connected to that

21 mo to r con trol cen ter , I don 't know, and therefore I don 't

22 know whether some fault elsewhere caused that motor control
*

23 center to trip or not. This simply says that it ultimately

24 tripped, and that is really all I know about it.

25 A ('4ITN ESS L ANESE) I can add one piece of

O
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*

.() 1 information to that. That f ailure occurred during start-up

2 testing at Davis-Besse, and there was construction still
1

3 going on, and the f ailure of the motor control center'was

4 the result of some -- of a construction worker in that area

5 either working on the MCC or working on something related to

6 it .

7 Q I see. Okay. I
'

8 I.therefore presume that you are tending to

9 discount it since it happpened during a start-up testing

to phase in which you would expect to find lots of errors, that

11 it in a certain sense does not tell you very much.

*
12 Would you conclude that?i

: 13 A (WITNESS CAPODANNO) I would say that --

\
'

14 0 About the overall reliability.
'

15 A (WITNESS CAPCDANNO) I would say where there is

16 still some construction effort going on and testino being

17 done, it seemed to me more likely that this kind of event

18 could occur.

19 0 Yes. How about th e ne x t one? Is that also at
-

20 Davis-Besse, three months later, was that also during

21 start-up testing?-

22 (Pause)

23 A (WITNESS CAPODANNO) I believe it was, but I

() 24 really cannot tell. I had seen some other documents on

25 these kind of events, and I seem to recollect that this one
,

t'
,
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1 also occurred during the start-up. phase, but I cannot tell
{

2 'from reading this summary.

3 0 Would that, however,-be -- if.you were to try.t-o
/~%

4 categorize these f ailures, would you put that under the-

5 heading of common mode failure?

6 A (WITNESS CAPODANNO) Yes, it seems to be.

7 0 And how about the next one on Davis-Besse, on

8 December 16, 1977, would that also be a common mode failure?

9 A (WITNESS CAPODANNO) No, that does not appear to

10 be . If you would like, I could read you the words out of

11 the summary.

.12 0 I would like you to tell me why you do not think

13 it was a common mode f a ilu re .
'O
\_/ 14 A It says here that they had a steam feedwater

i

15 rupture control system signal during reactor turbine trip

16 test . Control of AFT turbines was lost. The number one

17 turbine would not vary f rom high speed stop, and the number

18 two would not increase above low speed stop. It does not

19 seem , from reading this, that there was one device that

20 caused both of those things to occur.

21 0 I see. Well, it --

22 A (WITNESS CAF0DANNO) There is a subsequent

23 paragraph here that is identified as independent component

I

(]) 24 failures. It says Pump No. 1 control loss due to turbine ,

25 governor mechanical binding; No. 2 control loss due to

O
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./~T 1 blowdown control power f uses, caused posLibly by sticking
%-)

- 2 relays. Both AFP governors modified by adding oil-tight

3 bushings, both control relays replaced on pump 1-2.gS
\)

4 0 It can be questioned, then, that in a certain

5 sense it-must be because -- it must be related in my mind

6 beca use' it is perhaps f ailure to . adeq ua tely test the

7 equipment to determine the two components that faile'd at the

8 same time. It should have been caught in regular testing.

9 Nevertheless , it did not. It is not important.

10 How about the Rancho Seco incident on 2/18/77?

11 Was that a common mode failure?
.

12 A (WITNESS CAPODANNO) That seems to be an operator

13 error more than a common f ailure as a result of some

{
14 equipment in that there was an operator reset required of a

15 tested pump and the other pump was out of service. So I

16 don't think from the standpoint of common mode failure

17 caused by equipment --

18 0 No, no. I think that the most common -- don't

19 misunderstand me. "y most -- in m y estima tion , the most.

20 likely common mode failure is operator arror, to which he

21 does the sa m e thing to all of the redundant equipment. So I

22 include operator error as -- now, of course, TMI 2 we need

23 no t go into. We all know what happened there on the

() 24 operator misalignment of the emergency feedwater pumps, and

25 I tend to-draw perhaps a different conclusion than you do
,

V
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) 1from this.(

2 My experience with redundant systems that are

.

3 tseted at intervals as they have to be if they are safety

4 grade, they are -by all odds the most likely cause of failure

5 is common mode failure, but we do not co into that as to

6 whether you and I agree on that matter or not.

7 However, I do want to ask you, in each one of

8 those cases now, have the changes that have been made in the

9 TMI 1 system, both for hardware changes and operational

10 proced ural changes, would any of those have happened under

11 th e revised procedures in equipment?

12 4 (WITNESS CAPODANNO) If I may, I will address

13 equipment first. Some of these you can find an analogy but-

~

14 no t a direct relation to equipment-wise. Ey that I mean ,

15 TMI has first of all one turbine driven pump. Davis-Besse

16 ha s two. We have two motor driven pumps where they don't.

i

| 17 So there is some difference in the basic design of the
4

18 sy st em .
,

19 0 Yes, of course.#

20 A (WITNESS CAPODANNO) So to that extent, an error#

21 that migh t re sult in no steam flow would not diminish motor

22 driven emergency feedwater pumps' capability to provide

23 flow. In the case of the speed relay trip that is

() 24 mentioned , we have a mechanical trip. It is a very simple

25 device. It doesn't have relays, wiring, circuitry in it.
>

O
I

|
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() 1 It simply works' on centrif ugal f orce. If the speed gets too

2 high , it causes a trip. So that very well may be more

g- 3 reliable .than a circuit that includes a number of electrical
()g

4 components.

5 0 Have you heard of any instances of diesel

- 6 generators f ailing because of the speed relays failing?

7 A (WITNESS CAPOD ANNO ) I believe I have, yes.

8 0 All righ t.

9 A (WITNESS CAPODANNO) Secondly, the speed governor

10 on our turbine has a characteristic to. limit rate of rise so

11 that , rate of rise being the ra te a t which speed will

12 ch an ge , s o th a t even if we had a sudden addition of steam,

13 then -it .is unlikely. tha t that alone would cause an

2 14 overspeed. In other words, the governor reacts slow enough

15 that it will not take a step change in speed for a step
i

} 16 ch ange in steam supply.

17 0 Oh, I see. You are saying the speed relay of

18 course tripped because the motor was overspeeded and was not
.

19 properly controlled. That must have been the reason for the
J

20 trip.

21 A (WITNESS CAPODANNO) Something, I am not sure
-

22 what , something was wrong.

23 0 Either that, or a wrong setting of the relay, yes.

() 24 A (WITNESS CAP ^DANNO) It might be, and what I am

25 saying is in our case the overspeed device, in order to be

() '

!
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{} 1 actuated, obviously had to see some overspeed, and that the

2 likelihood of causing an overspeed even by adding steam

3 f aster than normally, that is, by having the steam supply

0
4 valve f ail open, does not seem probable for the reason that

5 the design specifications for the governor calls for it to

6 limit the rate of speed rise such that you would not have an

7 instantaneous change in speed of the turbine when you supply

8 steam to it.

g Q I see.

10 A (WITNESS CAPODANNO) And then the governor could

11 then control, even though the overspeed trip might not have

12 wo rked.

13 0 Yes. I see.

i 14 So that you think you are less susceptible to at

15 least that kind of failure.

16 A (JITNESS CAPODANNO) Yes.

17 0 How about the ne xt one?

18 A (WITNESS CAPODANNO) In the case of this one, we

19 do not have a saparate common supply of cooling water. Each

20 of our pumps is self-cooled. It takes discharge water from

21 the pumps to cool its own bearings, and each one of those

22 being in essence an individual pump-mounted system, an

23 operator error that closed off the cooling water would close

| () 24 it off on only one pump, whereas in the Davis-Besse case,

25 there was a common supply and if, as I reread the LFR, what

O
|
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() I they said was apparently they have two sources of water, and

2 they left the wrong one lined up such that they were

- 3 supplying hot water to.the bearings, which would then not

4 cool .

5 0 A very f amiliar type of common mode f ailure, yes,

6 yes.

7 A (WITNESS CAPODANNO) And in the case of TMI 1, we

8 have individual cooling from the pump discharge which is not

9 hot water. It comes from the condensate storage tanks.

10 0 Good.

11 A (WITNESS CAPODANNO) So I don't ree that we could

12 have the type of failure identified there.

13 0 All right, how about the next one?

14 A (WITNESS CAPCDANNO) Again, we have two feed

15 trains, A and B. 'a' e also ha ve discha rge isolation valves at

16 the individual pumps, so it would have to be a situation

17 where more than one valve wa s closed to eliminate all

18 feedwater flow, all emergency feedwater flow.

19 C So actually, I think what you are saying in part

20 was that you have a diverse system, and therefore not

21 subject to all of the common mode failures that one gets

22 with ordinary redundant systems.

23 Is that a correct statement or not?

() 24 You don't quite buy that I see.

I 25 A (WITNESS CAPODANNO) O rdina ry redundant is so
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(~T 1 broad, when we address the specifics identified here for a
V'

2 particular plant , the way it_is designed --'

3 Q But your two electrical pumps you would say are

O'' 4 redundant systems, wouldn't you?

5 A (WITNESS CAPODANNO) Yes, the electrical pumps are.
,

6 C All right, yes, but I believe you used yourself

7 the word " diverse" in the case of the steam turbine --

8 A (WITNESS CAPODANNO) I did not understand the

9 comment on diverse.

10 0 I was saying that it seems to me that your

11 position is that since you do have a diverse method of your

12 getting feedwater, you are less susceptible to some of the *

13 common mode f ailures of other plants.

14 A (WITNESS CAPODANNO) That is correct, yes.

15 0 All right, that is wha t I meant. All right.

16 Now, of course, I guess we cannot claim that in

17 the case of TMI 2. That must have been a common mode

18 failure, operator error, is that right?

19 A (WITNESS CAPODANNG) Yes, in that case both flow

20 paths were closed of f .

21 C Now, then, could that happen again ? How do you

22 protect against that? Is it procedures now?

23 A (WITNESS CAPODANNO) Yes. We mentioned yesterday

() 24 in response to some questions from the Commonwealth that we.

25 do not have the exact c o n f ig ur a tio n , but nevertheless, there
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-( ) 1 are discharge valves at the pumps that you could postulate

2 would all be closed, and the control room panel, as it will

f x, 3 be modified for restart, will include a graphic panel. That
%J

4 is, it looks like a flow diagram, and included in that

5 graphic panel is the pump suction valves.
1

6 Excuse me, I have forgotten if it is both suction

7 and discharge, but even though it is not a power operated

8 valve, it is shown on the graphic panel with its tag number.

9 Q -I see.

10 A (WITNESS C AP O D AN N O ) And --

11 0 There will be a light or something that shows that

12 that valve is open.

13 A (WITNESS CAPODANNG) It is shown as a plastic

f/)
14 symbol . The line's showing the piping are either painted on

15 or made f rom plastic, and then there is an etched piece of

16 plas tic .

17 0 How does the operator know that the valve, say, is

18 mistakenly closed or closed because of maintenance?

19 A ('4ITNESS C APOD ANNO ) The procedure would require

20 that a tag be put on that valve symbol indicating that it

21 has been closed.

22 0 That is what we had at TMI 2, wasn't it?

23 A (WITNESS CAPODANNO) I think TMI 2 had control

() 24 room indication in the ferm of indication lights for the
1

25 valves .

Onv
i
4
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() 1- DR. JORDAN Mr. Baxter, you were about to help me.

2 MR. BAXTER. I was just going to point out for you

3 that this is_the subject of UCS Contention 9, the indicationf s.Q,

4 of safety system status in the control room, and emergency

5 feed water is particularly covered in that testimony.

6 DR. JORDAN: Thank you. All right.

7 BY DR. JORDAN (Resuming)

8 0 I guess I am wondering -- this was a common mode

9 failure misoperation by operators. What has changed besides

10 operational procedures? Are there any changes?

11 You started to explain that there was this panel'

12 which had tags on it, and it seemed to me that that sounded

13 like the old familiar story about tags.
.

14 A (WITNESS CAPODANNO) I would agree that what I

15 have said gets back to procedures. In addition to what has

16 changed , there were tech spec . requirements that have been

17 proposed land are included in the restart report for

18 checking valves in the emergency feedwater system are in

19 their proper position. There is a table that identifies

20 those valves with a commitment to verify position every 31

21 dayc.

22 C Okay. But no interlocks, if the valves are

23 closed , the' 's nothing to -- it does not shut the plant

24 down.

25_ A (WITNESS CAPODANNO) Yes, that is right, there is
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-() 1 no hardware such as indicating lights or electronic
~

2 interlocks on those .particular valves.

" ' 3 0 Okay. But still you feel easy about it because of

4 improve.d operational procedures.

5 A (WITNESS CAPODANNO) Yes. As a matter of fact, I

6 walked down the system in the plant and personally checked

.7 that valves that were supposed to be lpcked open or closed

8 were in their required position with locks on then.
;

9 0 But there must be a procedure, of course, for

10 taking the key, removing the lock, checking the valve,

11 checking the pumps, seeing that they work on recirculation

12 or something of that nature.
i

O .
13 A (WITNESS CAPODANNO) Yes.

14 0 All right, yes. So I guess I fee'l that you do.7

15 have some burden in demonstrating that in spite of the f act

16 that if there was such an accident, that operator'

17 reliability is so high that we can depend on it -- well, it

18 is a matter.of what are the numbers, and I am not coing to

19 try to explore with you today the absolute figures.
i

20 However, I do want to call your attention to NUREG-0550

21 which in pages 3-1 to 3-15, could you -- well, where I am

22 getting in that is this -- and perhaps the Chairman or Mr. !
I

23 Baxter can help me.

24 This document is a staff generic report on

25 feedwater transients in PWRs designed by ECW, and the

k3I
,

/ }

|
1

i
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1 section that I am referring to describes a series of

2 feedvater trancients that occurred in ECW reactors. And I

3 wanted to ask.you, have you looked at this document, have

4 you seen this large number of feedvater transients that was

5 described in this document, and why didn't you include them

6 in your testimony? -

7 A (WITNESS CAPODANNO) I have not reviewed
il

8 NUREG-0560.

9 Q All right..

10 A (WITNESS CAPODANNO) And the reason we did not

11 include whatever is contained in there ir this testimony is

12 that in looking for events that have experienced -- excuse
4

13 m e , lookinc for plants that have experienced failures, we

A 14 felt that this NRC output list would be a very good source
.

15 in that there ic a requirement of the NEC to report such

16 events, and we should have a pretty extensive list.

17 I was not aware of what you mentioned about the

18 NUREG.

19 0 I see. All right.'

20 Well, then, I think there is no coint really in
i

) 21 going into it. I will be asking the staff about this, and

. |
'

22 my position will be, here are a large number of events,

23 feedwater transient events which are part of the

24 documentation for numbers I gave you a few minutes ago, that

25 BCW plants are narticularly susce p tible to feedwater

: O

ALCERSoN REPORTING COMPANY. INC.

400 VIRGINIA AVE., S.W., WASHINGTON. 0.C. 20024 (202) 554-2345

.



_ _

4-

5973

- () 1 transients. And I guess -- if there are events there that

2 were not included in the +.able, I would say that that

i 3 reflects on the reliability of - the testimony and on the --

4 mo re importantly, on the. reliability of the system because

5 this is what I will be exploring.

6 Yes.

7 MR. BAXTER: Dr. Jordan, I will have to look at

8 0560 again and have the witnesses look a t it. It is my

9 memory that that document covers feedvater transients in the

10 broad sense of that word, perturbations within main or

11 emergency feedwater systems. It is not limited, as we

12 construed your question to be to what are f ailures of

13 emergency feedwater systems.

14 DR . JORDAN: It may well he that that would be the

15 righ t answer, and I really do not need the answer-from you

16 because I will be asking the staff to advise me on it when

17 they testify.

18 If those feedwatet transients did not result in

19 failures, then that is all as f ar as we need to go. But I

20 guess that I feel there iust be more feedwater transients,

21 and I myself will look a t these in more detail.

22 (The Board conferred.)

23 DR. JORDAN: The Chairman points out that I wa s

() 24 talking about safety grade feedwater -- systems with safety

25 grade systems.

|'

r-)s ;
\. ,

.
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() 1 MR. BAXTER: And --

i 2 DR. JORDAN: And it may be the systems in 0560

() 3 include systems that did not have emergency feedwater

4 systems that were saf ety g rade.

5 MR. BAXTER: It does, and it goes beyond emergency

6 feedwa ter systems, and I believe it includes any transient
,

7 within the feedwater system that required plant shutdown,

8 even if it were just for long te rm maintenance.

9 D3. JORDAN: I think you are very likely correct.

.

10 All right. So those events, I just really all--

11 I was really getting at is, is your list complete, and

12 questioning whether you migh t not have missed some, but that

13 for the moment is all.

14 (Pauce)

15 BY DR. JORDAN: (Fesuming)

16 0 I guess my last question, if indeed you can recall

17 th questions on page 12 of your testimony -- and we have

18 already explored that, what short term actions will improve

19 th e reliability to the system. We have been talking about

20 th at for the last day or two, and some of my questions this

21 morning went to that very thing, and I think that that is --

22 the things that you pointed out were very relevant to the

23 question, in fact, I think more relevant than the statement
j

| 24 that you make, the reliability of tha t system and you are--

25 referring now to the emergency f eedwater system -- "The
|
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.() 1 reliability of that system has been demonstrated by ten
~

2 manual emergency feedvater initiations which exhibited no

/"N 3 component failures, and by surveillance testing of
\-].

4 individual components which did not reveal conditions in

5 excess of allowable technical specification limits."

6 And I guess I just question whether you really

7 mean that that -- that the reliability of the system was

8 demonstra ted by those ten manual initiations.
t

9 Doesn't it take really very much more than ten

10 manul emergency feedwater initiations to demonstrate

11 reliability, particularly-in view of the accidents that have

12 happened , and the common mode fsilure modes and so on?

13 A (WITNESS CAPODANNO) Acain, I think that the --

0 14 there are two connotations put on the word " reliability,"

15 one in the sense of a probabilistic analysis that uses a

16 significant data base to d ra w conclusions , the other one

17 being a more qualitative judgment that says every time I

18 wanted something to function the way it is supposed to, it

19 functioned the way it is supposed to.

20 What we meant was first of all we did not do a

21 quantitative probabilistic risk assessment of the system,

22 but in those instances where it wa.s tried, it worked.

23 DR. JORDAN Okay. That is all. I did no t really

( 24.vant- to go into it.
~

25 All right. I think that finishes my questions

!
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r
( 1'concerning the Licensee's testimony in response to the Board

2 Question 6.

3 Is it Mr. Baxter 's . turn next?

4 CHAIRMAN SMITH: I have a few questions of Mr.

5 Lanese that are not directly related to his testimony.

6 BY CHAIRMAN SMITH:

7 0 In your experience you indicate that you are a

8 member of the ThI 1 and TMI 2 Safety Review Committees, GRC.

9 Would you explain at least with respect to TMI 1

10 what that committee is and what you do?

11 A (WITNESS LANESE) The GRC is the Gcneration Review
1

12 Committee , and the purpose of the Generation Fev2ew

13 Committee is to review proposed tech specs, review Licensee

14 even t reports, review ICE bulletins and responses to ICE

15 bulletins, and 'to review the workings of the Plant

16 Operations Review Committee, which is the on-site saf ety

17 committee .

18 So in a general term, it is a monitoring function

19 of the on-site safety review.

20 0 Is that a permanent committee?

21 A (WITNESS LANESE)- Yes, it is. There are some

22 proposed tech specs that I think would result in realignment

23 0 f . t ho se committees, but it has always been in existence,

24 first at Met Ed and now at TMI, and it is a requirement of
,

25 the TMI tech specs.
,

O
1
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.( )'

- 1 0 Isn ' t tha t a GPU Committee or a Met Ed Committee?

2 A (WITNESS LANESE) Originally it was a Met Ed

3 committee, and since the realignment of GPU-Met Ed, it has{}
4 become a GPU committee. -

;

5 0 Could you describe the make-up of it?

-6 A (WITNESS LANESE) There is a permanent chairman to

7 the committee, one representative who functions relating to

8 nuclear matters, one member who functions related to quality

9 assu rance, one member who f unctions with respect to

10 chemistry and materials control. There is also

11 representation f or review of health physics.

12 0 What do you do in it?

13 A .(WITNESS LANESE) I perform the re view withi

O 14 respect to nuclear safety specifically.

15 0 Wha t is the authority of this comm ittee vis-a-vis

16 the authority of the Plant Operating Review Comnittee?

17 A (WITNESS LANESE) Cur charter is to review

18 operations, monitor operations, and through the chairman of

19 the committee, to make recommendations directly to upper

20 level management with respect to changes tha t we feel are

21 required either in operations or in design, or
[

22 administration.

23 0 Is there any aspect of this committee that takes

24 into account b udgeta ry or financial considerations?

25 A (WITNES'S LANESE) No.

O
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() 1 BY DP. JORDANS (Resuming)

2 0 Is this a committee that reviews the LERs?

(} 3 A -(WITNESS LANESE) The on-site committee and the

4 Generation Review Committee both review LERs, yes.

5 BY CHAIRMAN. SMITH: (Resuming)

6 0 On the LERs, is that a continuing program?
~

7 A (WITNESS LANESE) Perhaps I misunderstood the

8 question. There is a separate group within GPU that reviews

9 all of the LERs within the industry. The function of the

10 GRC is to review the LERs that are generated within the TMI

11 station, either Unit 1 or Unit 2, and also on a selective

12 basis to determine if the on-site committee's judgment about

13 reportable events is correct.

O>

14 0 Who appoints the committee?

15 A (WITNESS LANESE) We a re appointed in writing by

16 the Vice .Presiden t for Technical Functions.

17 0 GPU?

18 A (WITNESS LANESE) GPU Technical Functions, yes.

19 Q Do you know how he selects the members of the
:

20 committee ?
'

21 A . (WIThESS LANESE) I know there was a management

22 meeting at which the members were selected, but in general,

23 based on the relevant experience of TMI 1, understanding the
-

x- 24 plant design and the capabilities, and understanding, in my

; 25 case , nuclear safety problems, or chemistry problems or

(

i

I
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(')N_- 1 health physics problems.

2 0 Do you recard it as a privilege to serve on the

() 3 committee within the corporation ?

4 A (WITNESS LANESE) I have considered it a duty. I

5 never considered whether it was an honor or a privilege to

6 be on the committee. I accept it as a function that I think
j

7 I am capable of perf orming, ' that I have been asked to

8 perform.

9 0 Is there any professional prestige or status

10 associated with it?

11 A (WITNESS LANESE) Not that I have seen, no.

12 CHAIRMAN SMITH: Ms. Weiss.

13 No, wait a minute. You want your chance, don't

14 you.

15 REDIRECT EXAMINATION

16 BY MR. BAXTERs

17 Q Mr. Lanese, when was the construction permit for

18 Three dile Island Unit 1 issued by the Atomic Energy

19 Commission?

20 A (WITNESS LANESE) Ma y , 1968.

21 Q Mr. Capodanno, in response to questions by Mr.

22 Follard, you testified a t page 5739 that the only valves

23 which have position indication in the control room are those

%' 24 tha t are power operated, so that for example, if the suction

25 valves for all three emergency f eedwater pumps were closed,
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() 1 the operator-would not have indication of that in the

2 control room.- Did you mean electronic indication or

{~
3 indication of any sort in that answer?

4 A (WITNESS CAPODANNO) I was referring specifically

5 to alectronic indication such as position-indicating lights.

6 0 Would there be other indication available to the

7 operator about the status of those valves?

8 A (WIThESS CAPODANNO) 'Yes, via the procedures that

9 require tagging of valves tha t a re closed . As I men tioned;

10 ea rlier, the graphic panel that is going to be provided for

11 the emergency feedwater system includes a valve symbol for

12 the valves you just mentioned, and they could tag that

13 symbol, that plastic symbol of a valve tc indicate that it,

14 has been closed.
,

15 Q Mr. Lanese, Mr. Pollard ref erred you to the term

16 "anticioa ted operational occurrence," which is defined in

17 Appendix A to 10 CFR Part 50. I have not had the

18 opportunity to look in the transcript. I was concerned as

19 to whether you testified tha t, one, a loss of feedwater

20 event was such an anticipated operational occurrence, or
f

21 whether you testified that loss of main feedwater was such

22 an anticipated operational occurrence. But in spite of what

23 you said previously, which I have not had the opportunity to

( 24 locate, which is your testimony?

25 A ( WITliESS LANESE) Loss of main feedwater is an

O
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1 anticipa ted operational occurrence.

2 0 Pr. La nese , is the emergency feedwater system at

() 3 TMI 1 and-its actuation system a protection syster as

4 defined by IEEE Standard 279?

5 A (WITNESS LANESE) No, it is not.

6 0 We had a good deal of discussion about NEC

7 Standard ' Review Plans. Someone on the panel just tell me
.

8 briefly what a Standard Review Plan is.

9 A (WITNESS CAPODANNO) The Standard Review Plan was

10 generated by the NRC staff to provide guidance to reviewers

11 in reviewing particular permit a pplications, with the intent

12 that there would be some uniformity in the reviews. I

n 13 believe some definition is prCvided in the introduction to
\.) -

14 the Standard Review Plans where it says words to the effect

15 of they are provided for performing review of applications

16 to construct or operate nuclear power plants.

17 Q Are the Standard Review Plans, to your knowledge,

18 mandatory ?

19 A (WITNESS CAPODANNO) -No. As a matter of f act, in
,

20 each section there is a statement at the botton of the first
21 page which says that they are prepared for guidance of the

;

|

22 regulatory staf f and they are made available for ceneral

23 information, but that they are not mandatory.

24 Q. Okay. I believe you stated that the plans provide

25 guidance for the review of permit and license applications.

! n/! m

|

|
|
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1 When was the first -- no. Was the first

2 publication of the Standard Review Plan prior to or after

(} 3 the issuance of the opera ting license for Three File Island

4 Unit 17

5 A (WITSESS CAPODANNO) After the issuance of the

6 operating license.

7 Q Mr. Lanese, I believe we had a question left open

8 about the location of main steam line radiation monitors.

9 Do you-have an answer to that question now?

10 A (WITNESS LANESE) If you could refer to Figure 1

11 of Exhibit 15, each steam line would have a radia tion

12 monitor located on the branch lines that run from the main

13 steam to the atmosph eric d um p valves and to the emergency --

14 the turbine driven emergency feedwater pumps, and that would
,

15 be located -- you would find those lines just above the

16 indications for steam generator A and steam generator E on

17 that floure.

18 0 Mr. Lanese, yesterday afterncon in Dr. Jord an 's

19 examination of you, there was discussien about common mode

20 failures and we were particularly addressing, I believe, the

21 automatic initiation signals for emergency feedwater. If

i there were some common failure calibration of22

23 instrumentation or whateve r that made, let's say, the,

24 initiating signal on loss of all reactor coolant pumps

25 un reliable, or to fail, would there still be an initiation
|

/~
L.)h \

l

|
'

.
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(/ 1 signal for emergency feedwater at some point in time from

2 the other signal, that is, loss of main feedwater, end would

3 it be subject to the same failure?(}
4 A (WITNESS LANESE) I would expect the signal to be

5 available. In specific, we were talking about calibration

6 errors. The signal generated from the reactor coolant pumps

7 is an electical signal that monitors power to the pump. The

8 signal that is generated from the loss of feedwater pumps is

9 generated by measuring the differential pressure across the

10 pumps so tha t th ere would be no common calibration error

11 that would result in a loss of all of those signals.

12 I did agree, however, that a common calibra tion

13 error could result in the loss of one of those signals. If

O 14 you were to calibra te all of the pressure sensors on both

15 main f eedwa ter pumps incorrectly , that certainly could

16 result in a loss of the initiation signal.

17 DR. JORDAN: I guess I do not understand what you

18 are sa ying. Each main feedwater pump has a differential

19 pressure gauge which determines that there is flow f rom tha t

20 pump , is that right?

21 WITNESS CAPODANNO: There are actually two

22 differential pressure switches for feedvater lines.
.

23 DR. JORDAN: All right. "y question was, could

i
'

> 24 you -- couldn 't the operator misalign all four of these

25 switches? If he is going to do it to one, he is probably

O)\.

,

ALDERSoN REPORTING COMPANY,INC,'

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



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

'

5984

() I going to do it to all of them, and wouldn 't that result in a

2 common mcde f ailure then?
'

3 WITNESS CAPODANNO: We agree that if an operator(}
'

4 took an improperly adjusted calibration device and went to

Scalibrate all four pressure switches, that is, the two each

6 per main feedwater pump, under that postulated condition,

7 all four of those pressure switches for sensing loss of main

I 8 feedwater could be incorrectly set.

9 DR. JORDAN: Okay, fine. I think I understand

10 what you say now.

11 BY MR. BAXTEBt (Resuming)

12 0 This morning Dr. Jordan asked you questions about

13 th e ref e rences to Licensee's fxhibit 15, the Babcock andf()*

14 Wilcox studies of emergency feedwater system reliability.

f 15 It is my understanding these studies went to a comparative
;

16 -- relative comparison of the reliability of emergency

17 feedwater systems at Westinghouse, Combustion Engineering

18 plan ts an d a t 9abcock and Wilcox plants, and Dr. Jordan

19 established that there were no numerical results or
20 quantita tive assessments of reliabili t y , but in general, how

21 did'TMI 1s emergency feedwater system compare with the

22 Westinghouse and CE plants, in a very general way? Better,

23 approxima tely the same, or lower?

24 A (WITNESS CAP 0DANNO) The output of the report is

25 given in graphical representation for the events identified,

(

|
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I() Ithat is, loss of msin feedwater, loss of offsite power, loss i

! '

2 of all AC power, and as you mentioned, the comparison is

3 from studies done on other PWR plants by the NRC. E r BEW{},

,
4 plants, they have given in the generic report data for each

1

5 BEW plant and compared that to the results for-the

8 Westinghouse plants. They characterize the answers as low,

7 medium and high probability of success.

8 MS. WEISS Would you please keep your voice up.
a

j 9 WITNESS CAPODANN04 Yes. I said they
a

10 characterized the results as low, medium and high

|
11 probability of success. The range for the Westinghouse

12 plants covets from ioW to high. The results for TMI 1 fall

13 in the medium range, and that report is not ba sed on the>

O
14 system as it will be configured, at least -- in other words,

15 it includes less features than it will have at restart.

16 PY MR. BAXTER4 (Resuming)

17 0 Okay. So TMI 1 falls within the bound of the

18 other plants.

19 Do Westinghouse and Combustion Engineering plants

20 to your knowledge have the capability for feed and bleed

21 cooling as a backup to their emergency feedwater systems?

22 A (WITNESS CAPCDANNO) I don't believe they do, no.

23 MR. BAXTERs Those are all my questions.

24 CHAIRMAN SMITH: Ms. Weiss?

25 RECROSS EXAMINATION

O
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! 1 BY MB. POLLAPD:

2 Q In response to questions from either Mr. Adler or<

O 3 "r - cor ire- ata r u te tier ta t it e ee ia= d 1=

4 accident for Three Mile Island Unit 1 to have a blowdown of
4

|
5 both steam generators?

6 A (WITNESS LANESE) We addressed the blowdown of one

7 steam generator.

I 8 (Pause)

9 MR. CUTCHIN4 Mr. Chairman, would this be a good

10 poin t to take a brea k? The staff could use a break for

11 other reasons, if this would be a convenient time for others

12 to take a break.

13 CHAIEMAN SMITH: Okay. Let's take a break until

14 20 minutes to 11:00. -

15 (A brief recess was taken.)

16 BY MR. POLLARD: (Besuming)

17 0 In response to questions from the Commonwealth at

18 Transcript page 5923, could you review that, please, because
'

19 I am confused by the various ref erences to blow dry, blowing

20 down, and blowing down below 600 pounds.

21 (Witness reviewing document.)

22 BY,MR. POLLARD: (Resumino)

23 0 I have just two direct questions which would help

24 straiahten out my confusion.

25 Is it a des ton basis accident for Three Mile

O.

|
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1 Island Unit 1 to have a blowdown in the sense of both steam,

2 generators blowing completely dry?

3 (Pause)'

4 A (WITNESS LANESE) No, I do not believe so.

5 0 Is it a design basis accident for Three Mile

6 Island Unit 1 to h a ve bo th steam generators blow down below

7 600 pounds?

a (Pause)<

9 A (WITNESS LANESE) Maybe I micunderstood the first

- 10 question. What do you mean by a blowdown in the first
i

11 question , then?
.

12 0 I meant in the sense in the first question of

13 blowing completely dry so there is no water left in the

O 14 steam generator, and in the second question, trying to
.

.

15 distinguish between a partial blowdown where there might

16 stilal be water but the pressure has gone down below 600

17 pounds in both steam generators.

(' ITNESS L AliESE) In the second case, no, that isd
i 18 A

19 not a design basis either.
,

20 0 Thank you.

'

21 I have forgotten who had asked you questions on

22 your testimony on pages 9 and 10, Mr. Capodanno, of your

23 direct testimony regarding the two hour station blackout

24 period .

; 25 As I recall the question it was ge tting to the two

'

O
I

r
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() I hour time period and the significance of it.

2 Am ! correct that in the circumstances being-

3 described in your testimony here, we have a station blackout

i 4 in the sense that we ha ve no off site power, neither diesel

5 generator, and the only power supply we have is DC fr,om the

6 battiers or AC power derived from the ba tteries?
|

'

7 A (WITNESS C APODANNO) Yes. The ausumption war that

8 there was no AC power from offsite or onsite sources
,

,

; 9 available other than what you ha ve just mentioned.

| 10 0 Okay.

11 Under these conditions, how long would the

12 batteries last in the sense how long would the voltagei

|

13 remain above the minimum necessary to operate the equipment?

( -

A (WITNESS CAPODANNO) It is my understanding that14

15 they would last beyond the two hours.
1

!
16 Q Do .you know how long?

17 A (WITNESS CAPODANNO) No, I do not have an hours

18 and minutes figure.

19 0 Also in response to a question from the

20 Commonwealth regarding a loss of signal from the

21 dif f erential pressure switches across the main f eedwater

22 pumps, as I recall your testimony, you said that this would

23 be a failsafe failure mode in the sense that a loss of

() 24 sign al would initiate emergency feedwater. ;
,

25 Is that correct?

. C:)
:
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(]) 1 A (WITNESS CAPODANNO) That the devices, if they>

2 f ailed , would indicate there was a loss of feedwater.

3 Q Is it your testimony that there is no possible
.

4 f ailure mode of those switches that would indicate that you

5 still had main f eedwa ter when in f act you did not?

6 A (WITNESS CAPODANNO) You could postulate an

7 individual switch - that might stick in the wrong position,

8 but there are two initiation signals, an A and a B train, if

9 you will, so that a switch that did not work is backed up by

to another switch.
,

11 0 Yes, but the context in which the Commonwealth was

12 asking you the question dealt with the fact that these

13 switches are in a nonseismic Category 1 building, and so the

14 presumption was what would happen to all switches if

15 something happened in that building, and as I recall the

16 context of your answer, you said that if all switches were

17 damaged, that this would result in a loss of signal. That

18 would be a f ailsaf e mode in the sense tha t that would

19 initiate emergency feedwater.
1

20 Now, my question to you is, in the same sense, is

21 it your testimony that you know that there is no possible

22 failure mode, common type failure mode that would affect

23 ;hese pressure switches in a way that they would indicate

() 24 that there was still main feedwa ter when in f act there was

25 no t?
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(f 1 A (WITNESS CAPODANNO) I would say that I consider

2 it unlikely, and I think what you are getting at is could

3 something within the turbine building cause them all to

4 f ail, indicating either that there was no loss of feedwater

5 when there was, or vice versa, and I would conceive of that

6 being very remote, that somehow the turbine building would

7 have to fall down on all the switches and crunch them in
8 such a way that they would break contact, so that they could

9 not indicate there was a loss of feedwater. If I postulate

10 something that remote, I guess my answer to your question

11 would be you could, under some extreme situation like that,

12 come to the conclusion that there is a failure that would

13 give you no indication of loss of main f eedwater.

Ok'
14 0 In other words, you generally believe that an open

15 circuit is more likely than a short circuit.

16 A (WITNESS CAPODANNO ) Well, I believe that the most

17 11kely f a l '. u r e , even under some postulated f ailure of the

18 turbine building, would result in an indication thst you

19 have lost main feedwater.

20 Q Can you give mE a reason f or that conclusion?

21 A (WITNESS CAPODANNO) Again, first of all, I have

22 trouble envisioning that all four switches would suffer

23 damages that would allow them to indicate incorrectly. And

() 24 secondly , it is my understanding that if we lose power, that

25 that is an indication that we have lost feedwater, that is,

i
V
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h 1 if-the wires are cut, that looks to the system the same as
;

2 if the switches have tripped and we have lost main feedwater.
. - .

short circuit, it wouldj 3 0 And so if there were a

) 4 look the same as if emergency feedwater was running --

5 excuse me, would look the same as if main feedwater was

6 running. -

7 A (WITNESS CAPODANNO) I an really not certain about

]
8 the term short circuit, how this applies to this electrical

9 design.

10 (Counsel for UCS conferred.)
,

11 BY MR. POLLARD: (Resuming)

12 Q Do you know whether or not a short circuit of the

I
- 13 two wires being crushed together, do you know whether that
/3

14 would indicate the availability of main feedwater?'

i
15 A (WITNESS CAPODANNO) No, I do not.'

4 16 0 Then you don 't know that an opening of the circuit
|

- 17 would indicate 3 loss of main feedwater, is that correct?
I

! 18 A ('JITNESS CAPODANNO) Again, it is my understanding

19 th at an opening in tha circuit .ould indicate the loss.

20 0 Can you tell me why you believe or you know or you

21 have been told that an open circuit indicates loss of

22 feedwater, main feedwater, but you do not_ know whether or

23 not a complete circuit indicates that there is main

O 24 feedveter.

25 A (WIThESS-CAPODANNG) I'm sorry, what was the last

1

i
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|

|() 1 part of the question ?

2 Q I will rephrase it or restate it.

3 As I understand your testimony, you know or have

)
4 been told that an open circuit indicates a loss of

,

5 feedwater, but you do not know whether a closed circuit

6 indicates the availability of main feedwater.

7 A (WITNESS CAPODANNO) Well, my understanding again

8 is that if yon completely severed a wire to break the

9 circuit comple tely , that looks like a loss of f eedwa ter. If

10 you postulate that some wires contact some other wires or

11 short to ground or something, I do not know the details of

12 the design to tell you what the net result of that would be.

13 (Counsel for UCS conferred.)

14 BY MR. POLLARD. (Resuming) --

,

15 0 I don't really recall who Dr. Jordan was asking
a

16 with respect to the operator actions, but as I recall, it
q
1

i 17 was perhaps Mr. Lanese who indicated that he thought that
1

[ 18 the operator actions to initiate emergency feedwater were

19 not complex.
3

20 My question is, have you reviewed the actual

i 21 emerg?ncy procedures governing accident scenarios in which
!

22 emergency feedwater might be required?,

23 1r. Lanese?

() 24 A .(WITNESS LANESE) No, I have not reviewed the'

25 majority of the procedures that are in place at Three Mile |
|
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() 1 Isla nd . I have been active in reviewing the ATOG guidelines.

2 0 ATOG is?

- 3 A (WITNESS LANESE) An ticipated Tran sient Operating

4 Guidelines.

5 0 So.then, am I correct that your testimony that the

6 operator action is not complex is based 'upon primarily

71ookinc at the specific operator actions which are needed to

8 initiate operation of emergency feedwater rather than an

9 overall review of the actions the operator may be called

10 upon to take in other systems at about the same time?

11 A (WITNESS LANESE) No, that is not true. At least

12 in general, we are aware of the ma jor operator actions that

13 are required for plant safety, the tube rupture precedure,

14 for example. I reviewed some of the other procedures for

15 specific items of interest, and in general, when I was

16 making that statement, I felt that considering the type of
t

17 actions that he has to take af ter an acciden t or a transient

18 or a normal reactor trip, that expecting him to -- expecting

19 the operator who was specifically responsible for monitoring

20 secondary side conditions af ter a reactor trip to recognize

21 that he is not supplying a heat sink was not very complex.

22 Q Isn't it true that after a failure in the

23 integrated control system or at least certain types of

() 24 failures in the integrated control system, isn't.it true

25 that operator action is required within two to three minutes >

,

,
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1to prevent an overcooling transient?'

2 I am speaking of operator action on the emergency

.

3 feedvater system.

O 4 A (WITNESS CAPODANNO) I do not believe that is true.

5 MS. WEISS: That question was for Mr. Lanese.

6 WITNESS CAPODANNO: Okay.

7 WITNESS LANESE: I guess. I postulated that there

8 must be an ICS failure tha t could cause a feedwater

9 regulating valve to stay open. Under those circumstances,

10 he would -- I am sorry, did you say overfilling or

11 overcooling ?

12 EY MR. POLLARD: (Resuming)

13 0 Overcooling results from overfilling, is that not

() 14 correct?

15 A (WITNESS LANESE) No, not necessarily. In fact,

16 overcooling events are not likely as a result ~ of failures in

17 the main feedwater system.

18 Q All right. Well, answer then with respect' to

19 overfilling.

20 A (WITNESS LANESE) Overfilling is on the order of

21 three minutes.

22 0 Is it generally your testimony tha t you believe

23 that an operator error is less probable than a component
!

{') 24 failure in terms of it affecting emergency feedwater?

25 MR. BAXTER: I believe that was Mr. Ca podanno's

'

,
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1 testimony.,

2 BY MP. POLLARD: (Resuming)

3 0 Fine, Mr. Capodanno.

s
4 A (WITNESS CAPODANNO) I am sorry, could you repeat

5 the question , please?

6 Q Sure. Is it yo'ur testimony that you believe that

7 an operator error is less possible than a component failure

8 with regard to the emergency feedvater system's operation?

9 A (WITNESS CAPODANNO) Yes, I raid that.

10 0 Are you aware of any studies on the probabilities

11 of operator errors in general? By in general I metn in the
.

12 industry.

13 A ( *iITN ESS CAPODANNO) I a m a wa re of WASH-1400 as an

14 example that includes probebility da ta f or opera tor error.

15 I answered that question as providing my opinion, and that

18 is what I provided.

17 0 Are you aware in WASH-1400 of the contribution

18 which cperator error r akes to the overall risk of reactor

l 19 accident ?

20 A (WITNESS CAPODANNO) I don't recall the number at
.

21 this point.

22 0 Is it large?

23 A (WITNESS CAPODANNO) I believe you can

O 24 caerecterize tuet au der vereue othere ia the report -
-

25 bigger, yes.

|
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() 1 Q Are you aware of any studies on the probability of

I2 operator errors at Three Mile Island Unit 17
|

3 A (WITNESS CAPCDANNO) There is included in the

4 reliability analysis provided by BEW a component for

5 operator error. They identify in that study that they do
1

6 not have much faith in the number that was provided to them,

7 but they did use it as requested by the NRC to develop their

8 reliability analysis fer BE*J plants.

9 0 Do you know what number they were provided?

10 (Pause)

11 A (WITNESS CAPODANNO) In the report BAW 1584, there

121s an Appendix A, page A-3 entitled " Human Acts and Errors

13 Failure Data . " As part of that, there are some numbers

( 14 given .

15 Q Can you tell me what the numbers are that they are

16 giving?

17 A (WITNESS CAPODANNO) There is listed here two

18 columns, time actuation needed, and estimated f ailure of
.

19 probabili ty f or prima ry operator to actuate AFWS components

20 for the entry, approximately five minutes, they give a
-2

21 number approximately 5 timas 10 ; for approximately 15
1

22 minutes, they give a number of approximately 1 times
-2

23 10 And for approximately 30 minutes they give.

-3
24 approximately 5 times 10 .

.

25 0 Mr. Capodanno, on page 6 of your direct testimony,

O
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.
1 the f ailures of emergency f eedwa ter systems at the pumps

2 listed, would you agree that four out of the five events you;

; 3 have listed . there were attributable to operator error?

: O
4 A ('AITNESS cap 0DANNO) Yes.,

!
j' 5

i
;

6
1

!7

I
' 8 ;

9 ,

E.

l. 10 3

4

l

J 11 ;

i

12
|

13'

; 14
-

15 ,

16
;

17
<

; 18
1

1 19 .

;- 20

21

22+

23

O-: 24

25
,1

: O

4
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1 Q Now, particularly when Dr. Jordan was asking you

2 about the third event at Davis-Besse Unit 1 on December 16,.

3 1977 were you reading from a summary of the LER, or were you

4 reading f rom the LER itself?

5 A (WITNESS CAPODANNO) I was readinc from the

6 computer listing which I believe is a summary prepared by

7 the NBC.

8 0 Could you check, please, and make sure you were

9 reading from the correct LER, because your explanation to

10 Dr . Jordan never men tioned any words such as are in your

11 testimony about operator misalignment of steam and emergency

12 feedwater valves rendered both emergency feedwater pumps

13 inoperable.

14 (Pause.)

15 A ( W IT.N ESS CAPODANNO) If you would like, I could

16 read you what is printed on the summary.

17 0 Please.

18 A (WITNESS CAPODANNO) It says under the column

19 entitled " Event Description /Cause Description, At 1315

20 discovered aux feedwater valve AF-599 and AF-608 closed, and

21 breakers to motor-operated valves MS-107, AF-3871, and

22 AF-3872 open. Rendered both AFW trains inoperable and

23 placed unit in excecs of TS," meaning technical

24 specification , "3.7.1.2, and an LCO," limiting condition,

25 "of opera tion 3.0.0. "

i
'

O
,

I

ALDERSoN REPORTING COMPANY,INC,

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

_ _ _ _ . __
_ ,



.

5999
t

() 1 0 We are on to another subject now. Both of you

2 were asked questions by Dr. Jordan and then also by Mr.

3 Baxter on the question of common mode f ailures of the
/

4 initiating circuits for the emergency feedwater pumps.

5 Do I understand your testimony correctly,

6 considering all of your answers, that you do agree that it

7 is possible for the operator to miscalibrate all of the, for

8 example, dif ferential pressure switches across both main

g feedwater pumps, but that you feel that because the reactor

10 coolant pump power monitors are of a diverse nature from the

11 diff erential pressure switches that the same common mode

12 error of the operator would not also disable the initiatido
i

13 signals f rom the reactor coolant pumps.

'

14 A (WITNESS CAPODANNO) Yes, that is what we said.

16 0 Are there not some accident scenarios which could

16 result in loss of the main feedwater pumps but continued

17 operation of the reactor coolant pumps?

18 (Pause.)

tg A (WITNESS LANESE) Yes.

20 0 In f act, the Three Mile Island Unit 2 accident was

21 just such an event, is that correct?

22 A (WITNESS LANESE) There were additional failures.

23 0 Yes, but it involves loss of main feedwater pumps.

() 24 with the reactor coolant pumps continuing to operate.

25 A (WITNESS LANESE) That is correct.

O

ALDERSoN REPORTING COMPANY,INC,

400 VIRG;NIA AVE., S.W., W ASHINGToN, D.C. 20024 (202) 554-2345



__ _

6000

() 1 0 So then considering th at it is possible, for

2 exam ple, for the operator through a conmon mode error to

3 disable all of the start signals for the main feedwater
O;s

4 pumps, and there would be no signal from the reactor coolant

5 pumps because they continue to operate, is that not correct?

6 A (WITNESS LANESE) Not until the operator took

7 manual action.
i

8 0 Thank you.
1

9 Can either of the witnesses tell me what the

10 technical specification limiting conditions for operation

11 are for the emergency feedwater system at Three Mile Island

12 Unit 17

13 MR. BAXTER: I will object to the question without

14 further explanation as to how it is within the scope of

15 redirect or Board examination.

16 MR. POLLARD: This comes, Mr.' Chairman, from his
,

17 answer in response to his discussions f rom Dr. Jordan'on the

18 Rancho Seco incident where we talked about the tech spec

19 requirements. And I think in order to understand the

20 availability of emergency feedwater, at the Rancho Seco

21 incident one pump was already out of service, and then the

22 operator error knocked out the second pump.

23 If, for example, the technical specification

() 24 requirements of Three Mile Island allow it to operate with

25 one pump in service, we may have the exact same conditions

O
,
i
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'O i- e ata et eencao seco-

2 CHAIRMAN SMITH: You " y answer.

3 (Pause.)

4 WITNESS CAPODANNO: There is in the Restart

5 Report, the section on draft technical specifications, Draft

6 Technical Specification 3.4.1. It gives conditions for

7 opera ting -- operation of the plant in regard to emergency

8 feedwater components and system availability and gives time

9 duration limits under which you can operate with specific

10 conditions such as a pump inoperable.

11 BY MR. POLLABD (Resuming)

12 0 I am sorry, Mr. Capodanno. Can you tell me'

13 specifically where in the Restart Report you are?.

14 A (WITNESS CAPODANNO) I am looking at a copy that

15 has been extrapolated. I would have to take a minute to

16 find it as to which volume. It is in the section entitled

17 "Dra f t Technical Specifications," II, Section 11.2.7.'

18 (Pause.)

19 O Is there a page number?

20 A (WITNESS CAPODANNO) It is page 3-25.

21 MS. WEISS: We cannot find any page 3-25.

22 WITNESS CAPODANNO: All right. I have found it.

23 It is under Section 11, the' tab labeled "Section 11," which

O u is in vo1ume 11.

25 BY MR. POLLARDS (Resuming)

O,
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{} 1 0 All right. I have Section 11.

2 A (WITNESS CAPODANNO) There is not a tab on each ofj

3 these. You have to thumb your way through and find the lead

O4

" 4 sheet that is entitled " Draft Technical Specifications"

5 corresponding to Section 11.2.7.
,

6 0 As amended by Amendment 217

7 A (WITNESS CAPODANNO) Yes.

I 8 0 I have it. Am I correct that these technical

9 specifica tions would allow you to operate Three Mile Island

10 Unit 1 with the emergency feedwa ter flow pati to one steam

11 generator inoperable for a period of 48 hour . -- f or a

12 period of 48 hours, is that correct?

13 A (WITNESS CAPODANNO) Yes. Under the paragraph

-

14 labeled 3.4.1, item B, it says, " Flow path -- one emergency

15 f eed water pump or flow path inoperable. Restore the

16 operable pump or flow path to operable status within 46
,

1

17 hours or be in cold shutdown within the rext 12 hours."

18 Q And that with more than one emergency feedwater

19 pump or flow path inoperable, the plant could continue to

20 operate f or one hour, is that correct?

21 A (WITNESS CAPODANNO) That is correct. !t says,

22 " Restore to operational status or be suberitical within one

23 hour."

() 24 0 I have forgotten who answered the question, but

25 someone, as I recall, testified that they thought that the

()
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() 1 instrumentation and controls for the emergency feedwater.

2 system were not part of the protection system, am I correct?

3 A (WITNESS LANESE) That is correct.

4 Q Can you explain to me the basis for that answer?

5 A (WITNESS LANESE) I think I have described that

6 previously several times.

I 7 CHAIRMAN SMITHS Mr. Lanese, in the absence of an

8 objection by Mr. Baxter, you are required to answer the

9 question , not withstandinc your observation.

10 WITNESS LANESE "y understanding of protective

11 systems is defined in General Design Criterion IEEE-279,

12 systems required to trip the reactor, the reactor protection

13 system and emergency core cooling systems, an engineered --
2

14 emergsncy feedwater is neither of those.
.

| 15 BY~MR. POLLARD: (Resuming)

16 C 'lo uld you agree that the protection system is used

17 to initiate operation not or.ly of emergency core cooling

18 systems and reactor trip but also essential auxiliary

to supportino systems such as the diesel generators?

20 A (WITNESS LANEEE) I agree that there are automatic

21 safety grade signals that are required to do tha t. I would

22 not in my understanding of protection systems, they include

23 -- I would not say the protection system has to initiate the

() 24 signals, no.

25 0 It is important that we be careful with our

O
.
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O i oras- x1 uaaer t aataa is -- rou ata ser " protective" or
,

2 " protection ?"
,4

3 A (WITNESS L ANESE) " Protection."

4 0 So, in general, your testimony is just because of

5 the way that 279 has been applied that you don't think it "

6 applies to emergency feedvater system as opposed to

7 something in IEEE-279 which specifically leads you to

a conclude tha t it does not apply to emergency feedvater

9 systems.

10 A (WITNESS LANESE) I think on both counts the

11 d_finition of a protection system in 279 specifically gives

12 ex amples, and on the other hand it has never been applied

j 13 for these other systems, not in the same sense if you apply

14 them to a protection system.

j 15 0 When you refer to IEEE-279 which version are you

16 ref erring to ?4

17 A (WITNESS LANESE) The one I have available with me

18 is the 1971 version.i

19 0 You would agree tha t IEEE-279 iden tifies which

20 syst ems it applies to and really gives examples, but

21 indicates that those examples are not all-inclusive.
!

22 (Pause.)

23 A (WITNESS LANESE) Yes. They give examples of

A
, V 24 engineered -- of emergency core cooling systems and --

i

25 0 And air cleaning?

O'

!
I
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1 A (WITNESS-LANESE) Containment protection is always},

2 -- my understanding is that has always been included as

3 emergency core cooling engineered cafeguards, yes._s

4 0 One other outstanding question, as I recall. Did

5you have the opportunity to identify which emergency

6 procedures for Three Mile Island Unit 1 instruct the

7 operator with raspect to isolating the steam flow to the

8 emergency feedwater pump turbine in the event of detection
;

9 of high radiation levels?

10 A (WITNESS LANESE) The procedure that will be

11 affected is the steam genera tor tube rupture procedure. The

12 existing procedure presently does not have those

13 inst ructions, and it is being revised.

() 14 0 Ca n you tell me the numb'er, please? It would be

15 helpful.
't

16 A (WITNESS LANESE) 1202-5 entitled " Emergency

17 Procedure 1202-5 OTSG Tube Leak / Rupture."

18 MR. POLLARD: Thank you.

19 Ms. Weiss just has a few questions.

20 BY MS. WEISS:

21 BY MR. POLLARD: (Resuming)

22 0 In answer I think to questions from Dr. Jordan you

23 discussed ECW reports referenced on page 9 of Licensee

() 24 Exhibit 15. I think I had a little difficulty hearing you

25 with some of the coughing in the back, so let me ask,
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() 1 refresh my memory or tell ne exactly the scope of each of"

2 the BEW reports referenced in that part of your testimony.

- 3 A (WITNESS CAPODANNO) The first reference is to an

4 analysis tha t BEW did specifically for Three Mile Island

5 Unit 1, and the second reference is to a generic reliability

6 report that includes the results of similar studies done by

7 BEW for other B&W plants beyond TMI-1.

8 C It is a generic reliability report for all BEW

g systems as compared with other reactor vendors?

10 A (WITNESS CAPODANNO) I am not sure I understand

11 your question, but let me try and answer it and we will

1 12 straighten it out. It is a report that includes the results

' 13 of their evaluation, "they" being SEW, for other BEW

14 pl an ts . It also includes results f rom NRC studier for'

15 Westinghouse and CE plants.

16 Q I was wondering whether you looked at all reactor

17 syst ems, in other words, the reliability of the design as a

18 whole. Were you looking particularly at emergency

19 feedwater, any particula r aspect of BEW design?

20 A (WITNESS CAPODANNO) The study addresses only

21 emergency f eedwater systems.
;

22 0 And did it look at all kinds of feedwater

23 transients or emergency feedwater transients?

() 24 A (WITNESS CAPODANNC) In both instances the study

25 addressed wha t they describe as three event scenarioss loss

1

(2)
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(} 1 of main feedwater with reactor trip; loss of main feedwater

2 coinciden t with loss of of f site power; and loss of main

3 feedwater coincident with loss of all AC power.

O
4 CHAIBMAN SMITH: Ys. Weiss, that report was

5 provided to Dr. Jordan through me by the licensee. It did

6 not occur to me that you would not have it, and you"

7 certainly are entitled to it.

8 DR. JORDAN It was the report I asked for one

9 af ternoon here, and Mr. Baxter said yes. It is tha

10 reference you see in the testimony.

11 MS. WEISS: We don't have that now.
<

12 CHAIRMAN SMITH Obviously it is an oversight.

13 MS. WEISS: Maybe 1 could take a look at it at

14 lunch. I do not think I want to get into any great detail.

15 I just wanted'to see what it was all about.

16 Are these witnesses going to be here this i

17 af ternoon?

18 MR. BAXTER: Yes.

19 MS. WEISSs If it is absolutely necessary, we

20 could go over the details of it later. Okay.

21 BY MS. WEISS: (Resuming)'

'

22 0 But I take it is BEW comparing its plants with the

23 other reactor vendors and concluding it was just about in

() 24 the middle.

25 A (WITNESS CAPODANNO) For TMI-1, yes.

. -

I

!

!
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rx 1 C Are you aware that other studies by the NRC, for

2 example, have concluded tha t BCW reactors are more sensitive

3 to the source of transients discussed?

() 4 MR. BAXTER: I am sorry. I do not understand th e

5 question . I think the witness' testimony was with respect

6 to comparative reliability of emergency feedwater systems,

7 not what the ECW NSSSS is or is not sensitive to. Your

1

8 question confused the two in my mind.'

9 MS. WEISS: Could we have the question back?

10 CHAIRMAN SMITHS Well --

11 MS. WEISSa I said for the transients discussed in

12 th e report.

13 DR. J0RDANs I think it would be better, Ms.

() 14 Weiss, if you would look at the rs. port because -- take the

15 time to do that and wait urtil after lunch, because it is a

16 f airly complicated question you are asking, and the answer
i

17 will be somewhat complicated .

18 MS. WEISS: I am not promising I can absorb all
;

19 thir during lunch, but I'll cive it a try.

20 DR. JORDANS I don't think you need to do that. I

21 spent only a spot of time With it.

j 22 MS. WEISSs That was the only subject that I

23 wanted to ask about.

24 CHA ? ' :. N SMITH: r. Cutchin.()
25 FR. CUTCHIN: I have no questions, Mr. Chairman.

O
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1 CHAIRMAN SMITHa Mr. Adler.()
2 MR. RGEERT.ADLER: Thank you.

3 BY MR. ADLER:
"h

(d . 4 0 With respect to the 48 power tech spec limiting
.

5 condition for out of service EFW pumps is the prima ry reason;

6 for tnat 48-hour period so tnat licensee can conduct

7 standard testing procedures' saf ety tests?

! 8 A (WITNESS CAPODANiiO) It is stated as a time limit

9 to allow whatever the problem is to be fixed. I am not sure

10 what you mean by " testing." If testing determines what the

{|
11 f ault is and it can be fixed within that time frame, it

:

12 would be testing. If it proves that it cannot be, you know,
,

13 you would be required to take the next step which would be

() f4 to ultimately shut down.'

15 A (WITNESS LANESE) It is true that in doing

16 surveillance testing for the emergency feedwater system you

17 would have to close an injection valve, a downstream block

| 18 valve on emergency feedwater which would make one flow path

19 unavailTble, and under the provisions of the tech spec you
.

20 would not have to shut the plant down in order to do that
<

21 surveillance testing.

22 0 Surveillance testing was what I was getting at.

23 How long should that take?

24 A (WITNESS CAPODANNO) Excuse me?

25 0 How long would tha t take/

O
.

I
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1 A (WITNESS CAPODANNO) In this instance one of the

2 things being addressed which Mr. Lanese just mentioned is

3 pump flow testing, certainly to be done within that 48-hour

4 period.

5 0 I more meant how short would it take. I mean,
, ,

6 could it be done in four hours?

7 A (WITNESS CAPODANNO) I am really not certain. You

8 know, you would have to take the steps to make sure

9 appropriate plant personnel were aware that th e test was

10 going on, tag out valves and so on. I doubt it could be

11 done in four hours.

12 0 And the same tech spec would apply whether it was

13 a planned surveillance test or whether it was an unplanned

14 outage where you did not know the reason.

15 A (WITNESS CAPCDANNO) The wording simply says flow

16 path is not available.

17 MR. ROBERT ADLER: Mr. Dornsife has some more

18 questions.

19 RY MR. DORNSIFE

20 0 In the context of Dr. Jordan's concern about

21 miscalibration of similar instruments using a faulty

22 calibration device , I think you pretty well felt or

23 indicated that it is not possible for the initiation signal

O 2.beceuse or the divers 1tr of thet perticu1er eigne1.

25 Isn't the steam generator level signal also

'

.O
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1 considered a safety grade signal in the context of the

2 proper functioning of the emergency f eed wa ter system?

3 A (WITNESS CAPODANNO) Are you referring to the

O 4 level indica tion?'

| 5 Q Steam generator level indication is being upgraded

6 to safety, taken off ICS and upgraded to safety grade for

7 functioning of the emergency feedwater system. Would tha t

8 not be necessary for proper functioning of the emergency
:

9 feed water system?
,

a

10 A (WITNESS CAPODANNO) In the instance where the
'

11 operator has taken control a nd the ICS indication is not

12 available, then yes, those additional level instruments
,

13 would be necessary.

() 14 Q And do the steam generator level instruments have1

15 a similar diversity as the initiation signals or are they

16 all the same type of instruments?

| 17 A (WITNESS CAP 0DANNO) They are diverse in terms of

18 power supply. I do not believe they are diverse in terms

19 that there would be one or two instruments of one type or

20 one manuf acturer and the remainder of another type of

21 manuf acturer.

22 Q So they probably would be susceptible to the type

23 of common mode f ailure tha t Dr. Jordan indicated.

24 A (WITNESS CAPODANNO) In the context I indicated I(},

25 think they would be the same type o device and calibrated

'

s
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1

1 in the same manner, yes.

2 0 Another area I would like to clarify because I
1

3 originally broucht it up concerned the block valves that

O 4 were closed during the TMI-2 accident, the discussion of the

5 LERs involving loss of emergency feedwater. The block-

6 valves that were closed on the THI-2 emergency feedwater

7 system, do either of you know what the purpose of those

8 valves were and why they are not on the Unit 1 system?

9 A (WITNESS CAPODANNO) I think the ecuivalent valve

10 is in the Unit 1 system. It is a difference in plant design.

11 0 Isn't the block valve that was closed on Unit 2

12 downstream of the feedwater reculating va lve s ?

13 A~ (WITNESS CAPODANNO) I think it was.

( 14 0 So it is not really -- a similar valve is n'ot in

15 on e system, right?

16 A (WITNESS CAPODANNO) That is correct.
_

17 Q Do you know whst the purpose of the valve was on

18 the two systems?

19 A (WITNESS CAPODANNO) There was a modification made

20 to Unit 2 prior to the plant startup that made the emergency

21 feedwater system look similar to what we ha're been

22 discussing for the longterm modifications on Unit 1; that

23 is, that you had parallel flow paths to each steam

{}
24 genera tor, so in the final configuration that was one of

25 those valves. If a flow path was unavailable, you had a'

(3
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1 parallel flow path to the same steam generator available.

2 0 Was it a valve not in a parallel flow path but a

3 valve that block off all flow regardless of the source in

4 that particular flow path?

5 A (WITNESS CAPCDANNO) In that instance all flow was

6 blocked , yes.

7 0 So you really -- you don 't know why specifically

8 it was on that design and not on this.

9 A (WITNESS CAPODANNO) I think the designs are

10 diff erent, yes, and --

11 0 You don ' t know why specifically it was included

12 there and not here.

13 A (WITNESS CAPODANNO) I think the configuration was

() 14 dif f erent for different reasons.

15 Q Okay. Well, let's - going on, the main

16 difference then between Unit 1 and Unit 2 is the fact that

17 this valve is not on Unit 1, and is it also not true that

'

18 the block valve that was closed on Unit 2 has a control
19 switch on the control panel? It is a notor-operated valve

20 that has a switch on the control panel?

21 A (WITNESS CAPODANNO) Yes. And that identical type

22 valve is not included in Unit 1.
I

23 0 And it was also used for surveillance testing of

24 the emergency feedwater system. Then in other words that('}
25 valve was closed to, test the pumps.

.

a
!

i

|
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() 1 A (WITNESS CAPODANNO) Yes.

2 C And for TMI Unit 1 the discharge, the manual

- 3 discharge valve for each individual pump will be closed f or

s-
4 similar testing.

5 A' (WITNESS CAPODANNO) Yes.

6 Q Ok a r. Irn't it also true in light of some of Dr.

7 Jordan 's concern that there are many other systems, in fact,

8 probably all the saf ety grade systems in the plant that have

9 valves, manually operated valves which have administrative

10 controls to assure they are in their proper position. In

11 other words, they are not indicated in the control panel;

12 they rely on locks and administrative controls to assure

13 they are in their proper position.

14 A (WITNESS CAPODANNO) There are other valves in the

15 plan t that rely on administrative controls to assure proper

16 position.

17 0 And it probably would not be practical to have

18 each and every valvo interlocked to shut the plant down if'

19 in fact they were in the wrong position.

20 A (WITNESS CAPODANNO) I think even beyond practical

21 there are some design features that may be objectionable.

-22 It has occurred where protective devices such as interlocks

23 and valves have been wired into pumps , and those devices

.( ) 24 have caused significant damage to the pumps because of

25 failures. I am thinking particularly of incidences in

)

|
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1 secondary plant systems. But configuration operationally
}

2 would be the same condition.

3 So I think from the standpoint of certain valves,

O 4 if you assure that they are open and are locked open, and

5 you do not stand a chance of them inadvertently c osing due

6 to some automatic actuation or control on the valves causing

7 loss of a pump that is of importance to the plant for

8 operation or accident mitigation.

9 Q Are you aware of any other safety system that has

10 a similar administrative control on a valve that requires

11 the valve to change position during surveillance testing?

12 A (WITNESS CAPODANNO) I would think other pump

13 testing -requirements are similar, such as makeup pumps.

( 14 Where we have three pumps we could test one by recircula tion

15 while having _ the o ther two pumps available for their normal

16 accident mitigation functions.

17 Q During the surveillance testing wo uldn 't it be
L

18 de si ra ble to have control room indication of position of

19 that valve to properly assure the test is being completed as

'

20 a backup to local' communications?
1

21 A (WITNESS CAPODANNC) Again, in the context of the

22 general control room indication I think the procedures

i' 23 provide that.
J

() 24 0 Would it be desirable from an operational

25 standpoint f or the operators in the control room controlling

O
.
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1 the evolution to be able to visually see the indication of

2 that valve?

3 .A (WITNESS CAPODANNO) .It could be, yes.

O
4 MR. DORNSIFEs Thank you. That is all the

5 questions I ha ve.

6 CHAIRMAN SMITHS So we are going to have to have

do you have -- we will have to have an7 opportunity --

8 opportunity after lunch for you to examine -- incidentally,.

9 there are two reports that were provided you. After you

10 have examined them you will have an opportunity to ask your

i 11 questions.

12 Now, neither the staff nor the Commonwealth have

13 been provided that report either, so we will have to give
~

14 them an opportuni-ty to look at it.

15 MR. BAXTER: The staff, of course -- I don't know

16 whether this staf f has -- the big staff has.

17 MR. CUTCPIN: I have a copy available to me, 3r.

18 Chairman,_of both reports.

19 CHAIRMAN SMITH: So could you share it then with

20 Mr. Adler and Mr. Dornsife over lunch?

21 MR. BAXTER: I think we have an outstanding offer

22 of UCS Exhibit 9.- We have no objection to its receipt.

23 CHAIRMAN SMITH: UCS Exhibit 9 is received in

() 24 evidence.

.25 (The document previously marked

n,
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I

i

1 UCS Exhibit No. 9 for |
'

i

'

identification was received2

3 in evidence.)
.,

'
l- 4 CHAIRMAN SMITH 4 Will an -hour be enough to have
i

5 lunch and examine the report? An hour and 15 minutes?

6 MS. WEISS Yes.
,

7 CHAIRHAN SMITH: All right. We will return at
<

!~ 8 1:00.
.

9 Gihereupon, at 11.45 a.m., the hearing was
,

! 10 recessed for lunch, to be reconvened at 1: 00 p.m., the same-

! - 11 day. )

i 12

; 13

'

,14
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E 16
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{ 17
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'
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-
1 AFTERNOON SESSION

s

2 (1:05 p.m.)

3 Whereupon ,

O
4 GARY R. CAPODANNO

5 and

6 LOUIS C. LANESE
i

7 the witnesses on the stand at the time of the noon recess,'

8 resumed the stand and were f urther examined and testified as

9 follows:

10 CHAIRMAN SMITH Are you ready, Ms. Weiss?<

11 MS. WEISS's We have been able to read through some

I 12 of these documents but f ar f rom all. We have had a chance

13 to go to at least read through -- once through BAW 1584, but

14 we really have not had a chance to do other than begin to

15 glance a t the first few pages of the second document, the

16 one dated January 9, 1980, Draft Auxiliary Feedwater

17 Reliability Study, Revision 1. So I have a few questions

18 but nothing in any great detail.

19 CHAIRMAN SMITH: Okty. This creates -- this does

20 no t create a problem, but it is an example of a problem I
'L

21 guess we have to deal with on a case-by-care basis.
I

l 22 Dr. Jordan should feel free to gather back on

23 information, and we have to, of course, provide everyone an

O 24 ovaort""itr to "dare== it- o"e == ce== reautre= "o 1e==-

25 Perhaps it would be helpful if in the future when

O
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1 we did this, on larger documents like this we carefully mark

2 out the. points that were considered by any member of the

3 Board or looked at. But we do have to make th e mechanism a
-O
G 4 convenient one for Dr. Jordan to get information that is

5 important to safety.

6 I realize you are not objecting, but I am just

7 concerned about the problem that is suggested.

8 MS. WEISS: I would not want to place any

9 restraints on the Board's ability to take a look at

10 anyt hing . I would suggest that when copies of such

11 documents are delivered to the Board that th ey also as a

12 matter of course be made available to the pa rties.

13 CHAIEMAN SMITH: Oh, yes. When I received that

() . 14 f rom licensee's of fice manager, in the first place I did not

15 know what it was, and I just-assumed it was something that

) 16 was being provided to everyone. I did not realize until Dr.

17 Jordan began using it and your examination indicated tha t

18'you had not seen it. That is the first it came to our

19 attention . After this, Cf course, an yt hin g we receive from

20 an y party will be made available to all parties.

21 CROSS EXAMINATION - Eetamed

22 BY MS. WEISS:

23 Q Let me direct your a ttention to page -- this is

(]) 24 BAW 1584, Auxiliary Feedwater Systems Reliability Analyses,

25 page 3 of th a t document, the last sentence on the page. It

O
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1 states that, "Although it was intended that this study
.{ }

2 closely . matched the NRC study for Westinghouse and

3 Combustion Engineering auxiliary -feedwater systems, the

O 4 results of the two studies should not be directly compared."

5 Why is that?

6 A (WITNESS CAPODANNO) I believe either in this

7 report or the TMI specific one, B&W identified that while

8 they had attempted to closely match as much as possible the

9 work done by the NRC staff in regard to the other two

10 manuf acturers, they subsequently came to understand that

11 there may be some differences in the approach taken.

12 0 And some of those differences could have quite

13 substantial differences in th e results in terms of overall

) 14 reliability of those systems, is that true?

15 A (WITNESS CAPODANNO) I really don't know because I

16 do not know what specific differences they discussed with

'

17 the _ staf f.

18 0 For example, that sentences refers us to Appendix

19 B of the same document, and that is approximately the last

20 six pages. It is noted on page 3-1 of that appendix in the

21 section labeled B.2, " Examples of evaluation approach

22 differences and their effects," that there is a difference
:

23 in assumption concerning the number of opera ting pumps

( }}
24 required to achieve mission success, is that correct?

25 A (WITNESS CAPODANNO) Yes.

Ob/
i
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[}
1 0 And I believe if you go to the next page it is

2 indica ted that two of the auxiliary feed systems analyzed by

3 B&W employed half capacity pumps. However, B&W assumed that

4 mission success could not be achieved by operation of

5 one-half capacity pump by itself.

6 Is TMI-1 one of those systems?

7 A (WITNESS C APOD ANNO ) In the context tha t a

8 turbine-driver. pump has a nominal capacity twice that of the

9 motor-driven pumps, yes, that terminology of half capacity

to versus f ull capacity is used and would apply to TMI-1.

11 (Counsel for UCS conferring.)

12 0 And it is true that using the assumption that

13 mission success , which I take to be equivalent to adequa te

O
%/ 14 core coolino, cannot be achieved by operation of one of the

15 motor-driven pumps, that that assumption itself, modifying

16 that assumption results in reducing calculated systen

17 reliability by almost two orders of magnitude.

18 If you look at the Figure B-1 on page B-3 --

19 strike th a t . It is a little over one order of magnitude.

20 It is not almost two orders of magnitude.

21 If you look at the Figure B-1 doesn't that show

22 that if you assume that more than one motor-driven pump is

'

23 required that that reduces system reliability by -- it is

() 24 actually close to two orders of magnitude.

25 A (WITNESS CAPODANNO) Yes, I agree it does make an

,

O
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(~g 1 improvement.
.V

2 0 Well, does it?

3 A (WITNESS CAPODANNO) It is in the order of
rN
U 4 magnitude that you describe, yes.

5 0 And I am also struck by the next paragraph on page

6 P-2 -- I am back in the text now -- which generally

7 discusses the diff erence between the NRC analysis and the

8 BCW analysis, particularly the last sentence in that

9 paragce.ph which reads that "It is likely that with more time

10 available, BEW conducted a more comprehensive analysis; and

11 a more comprehensive analysis frequently results in a lower

12 calculated reliability."

13 Would you agree with that?

()~ 14 A (WITNESS CAPODANNO) I do not know that I would

15 agree with the "more f requently ," but I think that the --

16 what B&W has presented here is the systems that they have

~

17 looked at. They may feel that that would be true, that they

18 might not cover something else that they feel would affect

19 the reliability results. I cannot really say that I

20 automa tically conclude that a deeper look would result in a

21 greater unreliability.

22 0 But that is what that sentence says, doesn't it?

23 A The sentence does say that, yes.

24 0 Could I direct your attention to the second()
25 document?

O
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I'i 1 DR. JORDAN: Excuse me. I-have not I mv. : say--

.\.j

2 I have not scrutinized the document to the extent you have.

3 I looked at it to the extent that I found it did not have- -

%J
- 4 absolute numbers, and therefore, that was the basis of the

5 question . - I don't say that I will not look at it again, but

6 you have looked at it more thoroughly than I have.

7 I do wish to call your attention to the fact that

8 the staf f does have two other documen ts. One -- at least

9 two -- one on the generic evaluation of feedwater transients

10 and small break loss of coclant accidents in Westinghouse

11 design-operated plants, and that is NUREG-0611. And they

12 also have one on the -- that I have looked at on the

13 Combustion Engineering plants. And each section they have

O() 14 -- in each one of these reports there is a section, Appendix

15 3, which does this comparative reliability analysis; and I

16 was planning to ask the staff why they had done the

17 reliability analysis for the -- a comparative reliability

18 analysis for the Combustion and Westinghouse but have not

19 done comparable analysis for the BCW.

20 And so this is, I presume, is helping to supply

21 the input data that the staff needs, but I do not know.

22 That is the extent of my knowledge.

23 MS. WEISS: I obviously have nothing to add to

() 24 that. I do not know either.

25 f. R . B AXT ER s It is ny understanding that this is a

O
i
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1 substitute for the staff study. We had to do our own.
[}

2 DR . JORDAN: If the staff subscribes to it and

3 says this is the same -- that tha t is the quest'lon , I will
,,

i' 4 ask the staff when they come up whenever I get to it.'

5 MS. WEISS: Pretty soon.

6 BY MS. WSISSs (Resuming)

I will identif y where I7 Q The executive summary --

8 iun ' n ow . I am in the document entitled "Faergency Feedwater

9 System Re?tability Analysis for the Three Mile Island

10 Nuclear Generating Station, Unit No. 1." And I think that

11 this one is Revision 1. It has a transmittal letter with a

12 stamped date January 9, 1980 on it.

13 On page little Roman 111 in the executive summary,

O
.\ms 14 five paragraphs down, lists four dominant failure

,

15 contributors identifica in the study one, failures of

16 emergency feedwater system initiation and control components

17. r e'sultin g in f ailure to obtain actuation f or either EFWS

18 train; two, component unavailability resulting from

19 preventive maintenance activities; three, pump failures; and

20 four, human error associated with leaving ma nual valves

21 closed af ter testing or maintenance of the motor-driven

22 pumps.

23 Would you agree that both item 2 and item 4 are
.

-( ) 24 operator. error modes of failure?

25 A (WITNESS C APODANNO) Yes.

O
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1 MS. WEISS: That in really all we have at this
{

2 time on the documents.

3 CHAIRMAN SMITH: Is there anything further on this

4 panel?

5 MR. CUTCHIN: Nothing further.

6 MR. BAXTER I have just one.

7 FURTHER REDIRECT EXAMINATION

8 BY MR. BAXTER:

9 0 Returning to repor t B AW-15 84, Appendix E, in

10 particular, page B-1, do the authors of the report indicate

11 in the second paragraph under " Background" in which
1

12 di et ' ion the inconsistencies between the staf f stud y for

13 Westingnouse plants and their own study for BEW plants may'

( )- 14 have biased the results?

I 15 A (WITNESS CAPODANNO) There is a sentence that

16 read s, "It is now evident to BEW that some inconsistencies

17 have occurred which may invalidate a direct comparison

18 between BCW and NRC results. !n particular, the NRC

19 calculated reliabilities reported for some Westinghouse

20 plants are higher than vould be possible using the BEW

21 approach . This implies th a t systematic differences in the

'

2; calculated reliabilities may reflect differences in the BEW

23 and NRC approaches and do not necessarily signify actual

() 24 differences in system reliabilities."

25 MR. BAXTER: I have nothing further.

O
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IN 1 CHAIRMAN SMITH 4 Anything further?
\_)

2 MS. WEISEs Would you like these documents back?

3 DR. JORDAN: Yes, please.

4 CHAIRMAN SMITH: Okay, gentlemen, you are excused.

5 (The witnesses were excused.)

6 CHAIRMAN SMITH 4 We are issuing today but not

7 serving a memorandum and order observing that the Nr.C staff

8 will have an- overview of the supplements to the SER on

9 management issues on December 3. It will be 9 00 a.m., and

10 we direct parties with an interest in such issues to attend,

11 and we also observe that the participation in this meeting

12 will be considered a discovery opportunity under the

13 discovery processes of the Commission.

14 That was. discussed earlier this morning, Mr.

15 Sholly. I am repeating it now for the record and because I

16 ' kn o w that you have quite a few management issues in your

17 contentions.

18 The staff also then plans to have a detailed

19 meeting outside the -- off the record, outside the hearing

20 process, with intervenors the following week on management

21 issues.

22 MR. TPOWBRIDGE: Mr. Chairman, I don't know

23 whether your memorandum will cover this point or not. Mr.

() 24 Tourtellotte this morning indicated, and I think perhaps the

25 Board indicated that the first session on the third might be
.

O
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(} 1 a session on the record.

2 CHAIRMAN SMITH: Yes.

3 MR. TBOWERIDGE: I have discussed that since with-

4 Mr. Tourte11otte, who is not here, and I don't know if we

5 need immediate resolution now, but I would suggest it not be

6 an evidentiary session. The Board ought to participate.

7 The parties ought to participate. But I think it will

8 actually inhirit the presentation if it is treated as

9 evidence in the proceedirc to which some parties feel a need

10 to respond.
.

11 CHAIPMAN SMITH: I would not regard it -- the

~

12 answers as evidence. And it is possible tha t we could also

13 have it not in the transcript of the regular proceeding.but

[ ')%s 14 as a parallel meeting on the record, unless nobody objects

15 to it being off the record. We are open to it. But I would

16 no t regard answers and information given to the staff in

'

17 this meeting as being binding evidence in the proceeding at

18 all.
3

19 MR. TROWBRIDGE: I had not nece ssa rily meant to

20 raise the question for decision right now.

21 CH AIRM AN SMITH: The memorandum does not refer to

22 the on the record.

23 MS. WEISS: I wonder if I could inquire th ro ug h

() 24 the Board or the staff whether this SER supplement includes

25 evaluation of the new operator training and procedures,

O

l
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( } 1 because although we do not have a contention labeled

2 " man agemen t ," that is a concern of ours.

3 CHAIRMAN SMITH: I think we have the wrong staff

()'

4 people here.

5 MR. CUTCHIN: You do.

6 CHAIRMAN SMITH: I wondered if you might bring it

-

7 __

8 MR. CUTCHIN: '4e w ill.

9 MR. SHOLLY: Mr. Chairman, I a m not entirely sure

10 I understand what is going to be going on on the third.

11 This is intended to be an on the record discussion of the

12 SER supplement, the date it is issued?

13 CHAIRMAN SMITHS I don 't recall if you were here

(~)T's 14 or not when the Board was first discussing the schedule for

15 the remaining evidentiary sessions, and some of schedule

16 proposals of f ered in our view did not realistically take

17 into account discovery needs following the issuance of the

18 SEE on management issues and in other respects, too.

19 So we suggested to the staff and to the parties

20 th a t a more efficient accelerated method of discovery be

21 employed , and that is, the parties to sit down together and

22 ask questions back and f orth. Sometimes the discovery

23 requests we -have observed are nothing more than where do I
l

() 24 find this out, and where do I find tha t out. Tha t can be .

4

25 done much mor,e efficiently simply by an explanation. So we |

O
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() 1 recommended to the staff that they' provide a session where

2 they guide the parties through the SER and whatever else

'

3 they may have on it to enable them to immediately identify

4 the information they are looking for.

5 Mr. Tourte11otte this morning proposed that this

6 be done in two essential sessions -- two sessions. One is a

7 general overview, and that is the one that I referred to

8 that will be provided at 9:00 a.m., December 3, in which the

9 Board will be present. And the staff will give a general

10 explanation of the SER, safety evaluation report, as it

11 rela tes to management issues.

12 MR. SHOLLYs Now, will we be receiving the SER

13 that same day?
.

- 14 CHAIRMAN SMITHS I think you will be receiving it

15 before . But this is -- no, he mentioned that this morning.

16 I don't remember.

17 MR. CUTCHIN: Mr . Chairman , my recollection is he

18 said it would be issued the first. It is his plan to make

19 it available the morning of the second and the meeting was

20 suggested for the third.

21 CHAIRMAN SMITH Yes. The meeting was suggested
,

22 to be a day afterward, but of course one of the things that

23 is involved here is to shorten the time the parties need to

() 24 go through it and have a guide through the SER. Then the

25 following week will be a session scheduled for a detailed

O
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1 explanation of the contents of the SEE on management issues.'

s

2 The Board will not participate in that. At least

3 we cannot see how we can participate in it in the

4 traditional -- in our role as judicial officers. We don't
,

5 see how we can be as much involved in th a t as the parties

6 are. And we regard this as being a requirement of the
,

7 parties to avail them; elves of it, and then we will view

t- 8 actual discovery requirements, formal discovery requirements

9 in t he light of this previous opportunity. In other words,

10 we expect the parties to learn as much as they can about

11 their concerns on the issues through this process and saving1

12 for formal discovery requests only those which they* cannot

13 resolve this way.

f3~/ 14 MR. SHOLLYs Okay. Thank you. -

15 CHAIRMAN SMITH: Okay. I think we are ready for'

16 the next panel of witnesses.

17 MR. CUTCHIN: I call Mr. Wermiel, Mr. Jensen, and

18 Mr. Lantz to take the stand, please.

19 Whereupon,

20 J. WERMIEL

21 W. JENSEN

22 E. LANIZ'

23 were called as witnesses by counsel for NRC staff and,

| () 24 having been first duly sworn by the Chairman, were examined
I

( 25 and testified as follows:
c'
(

|
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{j 1 DIRECT EXAMINATION

2 BY MR. CUTCHINs

3 0 Gentlemen, do you have before you a copy of a

C-
4 staff document that is captioned wi th the caption of this

5 proceeding, and that is titled "NBC Staff Testimony of J.

6Wermiel, W. Jensen, E. Lantz, and B. Boger Regardinc

7 Emergency Feedwater System Reliability (Board Question 6)?"

8 A (WITNESS WERMIEL) Yes, we do.

9 A (WITNESS JENSEN) Yes, we do.

10 A (WITNESS LANTZ) Yes, we do.

11 0 Did each of you prepare the portions of that

12 document that are identified with your name?

13 A (WITNESS WERMIEL) Yes, I did.

14 A (WITNESS LANTZ) I did.

15 A (WITNESS JENSEN) I did.

16 MR. CUTCHIN: I would note parenthetically for the

17 record here, Mr. Chairman, that this document does indeed

18 include page 5 which is the testimony of Mr. Boger which has

19 previously been put into the record, and let the record note

20 that here .

21 BY MR. CUTCHIN: (Resuming)

22 0 Are there any corrections or modifications which
4

23 an y of you wish to make to your testimony?
,

O 24 , A (WITNESS WERMItt) ree, I heve one.

25 MR. CUTCHIN. Mr. Chairman, this is the document

: O
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(} 1 consistingE of three. paragraphs that was handed out several

2 days ago, and I think for -simplicity it would probably be

3 easier for him to just read those three paragraphs rightes
! -

4 now, and it would'save confusion.

5 BY-MR. CUTCHIN: (Resuming)

6 Q I ask that you read those.

7 A (WITNESS WERMIEL) "Concerning my response to

; 8 Board question 6-3 I vish to amend my testimony based on the

9 new information contained in the attachment entitled 'TMI-1

to Emergency Feedwater System . ' That is Licensee's Exhibit 15

11 submitted by the licensee as part of his' testimony in

12 response to Board question 6.

13 "In my testimony I stated that the emergency

14 feed wa ter ' system currently meets all requirements of the

15 safety grade system except for the single failure criterion,

16 beca use of -the ICS interf ace with the flow control valve.
;
'

17 And that environmental qualification of the system

18 components is being re-reviewed.

19 "The licensee has indicated in his testimony that

20 the emergency feedwater system is also not safety grade with

21 respect to a postulated main steam water line break and may

22 not be fully safety grade with respect to seismic

23 qualification and protection against pipe break in other

(') 24 high energy systems.

25 "The licensee and staff are re-reviewing the

!

()
|
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(( ) 1 seismic qualifications and pipe break protection concerns at
,

2 this time. The installation of the f ully safety grade

3 long-term emergency feedvater system will sa tisf y the

(
4 postulated main steam-main feedwater line break accident."

5 0 Thank you.

6 Mr. Wermiel, as modified, and Mr. Lantz, and Mr.

7 Jensen, as filed with the parties previously does this

8 testimony constitute your direct written testimony in this

9 proceeding, and do you adopt it as such?

10 A (WITNESS WERMIEL) I do.

11 A (WITNESS LANTZ) I would like to add one sentence

12 to my testimony.

13 0. Please do.

14 A (WITNESS LANTZ) The sentence I would like to add

15 is on page 4 at the bottom. Add the sentence, " Losses of

16 function due to misalignment and operator errors were not'

17 included in this list."

18 MS. WEISS: Where do you want to add that?

19 WITNESS LANTZ: After "dema nd ," ju st at the end,

20 th e bottom of the page.

21 MS. WEISS: Would you repeat that, please?

22 WITNESS LANTZ: " Losses of function due to

23 misalignment and operator errors were not included in this

O 24 11et.-

25 BY MR. CUTCHIN: (Resuming)

I ALDERSON F' 3RTING COMPANY,INC,

i- 400 VIRGINIA AVE., S.W WASHINGTON. D.C. 20024 (202) 554 2345
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1 C As thus modified --

2 CHAIRMAN SMITH: Give us a moment here to do some

3 housekeeping. " Losses of function due to misalignment --

4 d u e t o --

5 WITNESS LANTZs " Misalignment" -- that is one word
;

6 -- "and operator errors."

7 CHAIRMAN SMITH: "And operator errors."

8 " Misalignment" and " operator errors" being different

9 thoughts.

10 WITNEFS LANTZ Yes.

11 CHAIRMAN SMITH: Mr. Reporter, will you physically
.

12 add that correction to the transcript at this point? Can

j .
13 you do that?

14- (Discussion off the record. )

15 BY MR. CUTCHINs (Resuming)

16 Q Mr. Wermiel, did you also prepare a two page

17 document which is attached to the document previously

18 mentioned labeled "Ja red S. Wermiel Profesional

19 Qualifica tions?"

20 A (WITNESS WERMIEL) Yes, I did.-

21 Q Mr. Lantz, did you prepare a single page document

22 also attached labeled " Edward Lantz Professional

23 Qualifica tions?"

O 24 A <W1rNtSS tANrz) ree.
:

25 MR. CUTCHIN: Copies of Mr. Jensen's

;. . O
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() 1 qualifications have been previously admitted into evidence.

2 BY MR. CUTCHIN: (Resuming)

3 0 Gentlemen, is the testimony as now modified in the}
./

4 original document labeled "NRC Staff Testimony," etcetera,

5 and the two statements of professional qualifications true

6 and correct to the best of your knowledge and belief?

7 A (WITNFSS WERMIEL) Yes, it is.

'8 Q And you adopt it as your testimony in this

9 proceedino?

10 A (WITNESS WERMIEL) I do.

11 A (WITNESS LANTZ) I do.

12 A (WITNISS JENSEN) Yes, I do.

13 MR. CUTCHIN: Mr . Chairman, I ask tha t the named

O- 14 documents, including the professional qualifications of the

15 two gentlem en , Mr. Wermiel and Mr. La ntz , be received into

16 evidence at this point and bound into the transcript

17 together with the page 5 which included Mr. Foger's

18 testimony f or convenience, plus the professional

19 qualifications of Mr. Boger and Mr. Jensen, both of which

20 have already been received in evidence.

21 CHAIRMAN SMITH: Without objection , the te stimon y

22 and the professional qualifications are received.

23 (The documents referred to,

24 previously marked for

25 identifica tion, were received

(
r

! ;
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

O BEFORE M ATOMIC SAFETY AND UCDSING BOARD

In the Matter of )

METROFOLITAN EDISON COMFANY, Docket No. 50-289et. al . )
)

(Three Mile Island Nuclear )
Station, Unit 1) )

NRC STAFF TESTIMONY OF J. WERMIEL, W. JENSEN, E. LANTZ, AND B. B0GER
REGARDING EMER3ENCY FEEDWATER SYSTEM RELIABILITY

(50ARD OUESTION 6)

(Tr.2394-96) E.nercency Feedwater Reliability

Question 6a. Is a loss of emergency feedwater following a main feedwater

transient an accident which must be protected against with safety-grade

equipment? Would such an accident" be caused or aggravated by a loss of non- -

nuclear instrumentation, such as occurred at Oconee?

(Witness Wermiel)*

Response: No. The loss of emergency feedwater following a main feedwater

transient is not an accident which must be protected against with safety-grade

equipmot

With respect to the Oconee Incident, a complete loss of all feedwater will not

result from a failure in the integrated control system /non-nuclear instrumenta-

Q tion (ICS/NNI), since modifications will be made to the EFW system (as described

* Note: Name in parenthesis indicates preparer of response.

.

.
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.

in the Till-1 Restart SER, NUREG-0680, pages C8-35, 36 and 37) that will completely

eliminate any intertie between the ICS/NNI and ERf systems. These modifica- !

tions will upgrade the ER1 system to a fully safety-grade system. Prior to

O 4nstaiiation of the fuily safety-grade system, an econee type event mey resuit

in a momentary loss of ERf. However, this situation would be detected by the

operator through- the ERf flow int:icators and steam generator level indication

which are separate from the NNI as described in the TMI-1 Restart SER, NUREG-

0680. The operator can then take the necessary manual action in the control

room to open the EPJ control valves and restore feed flow.

(Witness Jen:en)

In the unlikely event that both main and emergency feedwater cannot be

restored, the operator at TMI-l is instructed to actuate High Pressure Injec-

tion as described in Inadequate Core Cooling Emergency Procedure EP1202-39.

This action will provide adequate i:coling to the core by feed and bleed if two

high pressure injection pumps are avr.ilable. The high pressure injection ,

system operates independent of NNI/ICS.

Question 6b. In what respect is the emergency feedwater system vulnerable

to non-safety-grade system failures and to operator errors?

(Witness Wemiel)

Response: The emergency feedwater system currently meets all requirements

of a safety-grade system and is, therefore, not vulnerable to non-safety-

grade' system failures with one exception. A single failure in the non-safety-

grade integrated control system could result in a loss of flow by closure

of the flow control valves. Implementation of th) safety-grade modification'

i to the automatic initiation design, which will eliminate the single failure - '

,

. _ _ - . _ ,
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: possibility, will . correct this' deficiency. In addition, a question has been
; _O -

i

raised by the Itcensee in Licensee E<ent Report 80-012/0IT-0 dated July 11,
;

1980, concerning the adequacy of the environmental qualification for the;
.

]. emergency feedwater system components in the event of a main steam line break

in tha 'Intemediate Building. This area is being reviewed in connection with

IE Bulletin 79-01B.;

!

! With regard to the vulnerability of the EFW system to operator errors, the

! EPd system is vulnerable to operator errors as is any safety-grade system. For

j example, the operator may leave valves closed or turn off pumps. However,

improved emergency and operating procedures coupled with operator training in

these procedures (as described.in the Till-1 Restart SER, NUREG-0680) should

limit the possibility of operator error.

Question 6c. What has been- the experience in other power plants with failures,O.

of safety-grade emerMncy feedwater systems, if they have such systems in

2 other power plants? '

(Nitness Lantz)

Response: We have reviewed the Licensee Event Reports for plants with
'

safety-grade emergency feedwater (EFW) systems. The available data for plants

that are in coranercial operation and that have safety-grade emergency feed-

water systems show that in the vast majority of the cases, the failures that

occurred did not defeat the functional capability of the system. Data
I

!

' O
l

O
~

-

.
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on EPA system success on demand is not maintained. However, it should be.

-

noted that all plants perform routine periodic EFW system surveillance testing

in accordance with specific plant Technical Specifications. Except for the

following reported cases of cor.Tnon cause and operator-induced failure, which
V resulted in an overall system failure, the system was found to be operable

when initiated. These are cases where sufficient emergency feedwater was

not available, although emergency feedwater was not recuired at the time to

cool the reactor.

Plant Date LERd Description

Ginna 12/14/73 73-OlT The suction was lost on two
emergency feedwater pumps during
a startup test because of the

lack of air vents.
Turkey point 3 05/08/74 74-01T During a start test two emer-

gency feedwater pumps failed to
start due to tight packing. A
third feedwater pump started' O b"* triaaed bece=se or fore'9a
matter in the governor.t

i Kewaunee 1 11/05/,. 15-OlT During startup operations resin '

beads clogged the strainer to
all emergency feedwater pumps.

Haddam Neck 07/05/76 76-03L When the plant was in the startup
mode, both emergency feedwater
pumps were vapor bound due to
a leaky check valve.

It should be noted that prior to commercial operation at the Davis Besse

plant, there was one event in which the safety grade emergency feedwater

system failed on demand. /" 'o Idx M N MI'd M b

p -~y woa Av.
O

O'

. . . .
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,

() Question 6d. What operator action is required to operate in a feed-and-bleed

mode following a loss of emergency feedwater? *
,

() (Witness Boger)
;

' Response: According to EP 1202-26A, " Loss of Steam Generator Feecwater to Both
,

OTSGs," if both main and emergency feedwater are lost, the operator is directed
-

to initiate High Pressure Injection (HPI). HPI is actuated by depressing two

pushbuttons on .the main control board. The next operator action is to' verify

starting of the HPI pumps and opening of the HPI discharge valves. The operator

is then instructed to verify that the PORV block valve is open and that the

PGRV is cycling to maintain RCS pressure at approximately 2450 psig. At this
a

point the operator has provided a makeup supply to the RCS (feed) and a relief

path to remove core heat (bleed). If the 50RV or PORV block valve fail to
|

O respond (open), the RCS safety valves will relieve at 2500 psig to provide the

i bleed path.
1
'

,

subsequent operator actions include throttliel the HPI discharge valves to

maintain at least a 50*F margin of subcooling and attempting to restore a,

i
feedwater supply to the steam generators from the main or emergency feedwater

.

; system or the condensate system.

Question 6e. If the emergency feedwater system were to fail, what assurance;
,

f

|- do we have that the system can be cooled by the feed-and-bleed mode? This is

i of particular concern if the PORVs and safety valves have not been tested

under two-phase mixtures.

O
i

I

i O
|

|

t
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.

(Witness Jensen)

Response: The answer to this question is contained in the NRC response to UCS

Contention 1, questions 15, 16 and 17.
,

Question 6f. Can the system be taken to cold shutdown with the feed-and-bleed

| cooling only? Are both high pressure injection (HPI) pumps required to

dissipate the decay heat in the feed-and-bleed mode? The board would like an

evaluation of the reliability of the feed-and-bieed system. Has there been

any experience using that system?

(Witness Jensen)

Response: Analyses by Babcock and Wilcox indicate two high pressure injection

pumps are required to adequately cool the core by feed-and-bleed for the;

first three hours if decay heat is calculated using 1.2 times the ANS-5 decay:

heat model as required for LOCA an~alysis in Appendix K to 10 CFR 50. After

three hours only one pump would be required. If a best estimate decay heat ,

model is utilized (1.0 times the ANS-5 decay heat model) the analyses indicate

that only one HPI puttp would be required. See letter from J. Taylor, B&W, to

R. 'tattson, NRC, 'tay 12, 1979, which transmits Volume 1 Section 6.0 - Supplements

1 and 2 to the " Evaluation of Transient Behavior and Small Reactor Coolant System

Breaks in a 177 Fuel Assembly Plant."

We have not requested nor has Metropolitan Edison provided us with either

procedures or analyses for cooldown of the reactor coolant system by feed-and-

bleed, nor have wc perfomed such evaluations. We, therefore, do not know

whether feed-and-bleed can be utilized to achieve cold shutdown. However,

sufficient water is available in the borated water storage tank (SWST) for at

least 19 hours of feed-and-bleed operation with two HPI pumps. After the

!

-_ .
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O
B'JST has been emptied feed-and-bleed could be continued for an indefinite period

by reinjection of the water " bled" from the system and stored in the containment

O sumn. A Primery ob3ective of the operetor throushout 181s t4me would be to l

reestablish either main or emergency feedwater flow to the steam generators.

The majority of the components of these systems are located outside containment

and would be available for service. Once feedwater ficw was established, the

primary system would be cooled and depressurized utilizing the steam generators.

See the NRC response to UCS Contention 1 question 17 for a discussion of

experience using feed-and-bleed.

Question 69 If there is a loss of steam in the secondary system which

results in failure of the turbine-driven feedwater punps, will both motor-

driven pumps be required to supply the requisite amount of feedwater? Does

this meet tne usual single-failure ' criteria since it appears that a redun-

dant system requires multiple components to operate?
,

(Witness Jensen)

R3sponse: One EFW pump can supply adequate feedwater for decay heat removal

for all postulated accidents and transients. Therefore, the single failure

criterion is satisfied. A single motor-driven emergency feedwater pump would

have the capability to deliver 460 gpm to the steam generators. As discussed

on page Cl-4 of NUREG-0680, the NRC evaluated the effect of supplying 500 gpm

of emergency feedwater following a loss of main feedwater. The conclusion

of this evaluation was that although the PORV might be opened by high reactor

coolant pressure, the amount of coolant loss would be bounded by the small-

break LOCA analyses. The LOCA analysis perfonned for a stuck-open unisolated
OV PORV indicated that no core uncovery or damage would occur if only 300 gpm
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i

of emergency feedwater were available. This analysis is described in the

,

B&W report " Evaluation of Transient Behavior and Small Reactor Coolant System
i

Breaks in the 177 Fuel Assembly Plant, May 7,1979, Section 6.2.3" and Supple- |,

ment 3 to this document dated May 24, 1979. The coolant lost from a PORY

cycling on high pressure would be less than that from a stuck open PORV.

Since the stuck open P0RV LOCA analysi,s would bound a loss of feedwater event

with 460 gpm of emergency feedwater, we conclude that the flow of one motor-
,

driven emergency feedwater pump would be adequate to cool the reactor core.

Question 6h. Can the turbine-driven pumps and valves be operated on Direct

Current, or are they dependent upon the Alternating Current safety buses?

(Witness Hermiel)

: Response: The TMI-l turbine-driven EPJ train consists of one turbine-driven

'

Q pump and its associated flow path (including valves). This train can operate

to supply feedwater on direct current power snurces only as described in the
'

TMI-1 Restart SER, NUREG-0680, page Cl-9 and 10.

Question 61. Will the reliability of the emergency feedwater system be
,

greatly improved upon conversion to safety-grade, and is it the licensee's

and staff's position that the improvement is enough such that the feed-and-

bleed back-up is not required?

(Witness Wemiel)

Response: Based on knowledge of the improvement in reliability gained by

eliminating first order failure sources, it is tne staff's judgement that the,

O reliability of the emergency feedwater system will be improved once the fully'

'

i safety-grade system is installed. The single failure problem associated
;

-

O'

i

|

|

'

|
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O' with the integrated control system /non-nuclear instrumentation described in the response
j

to 6a and b above will be eliminated. In addition, various other hardware, proce-

: O dural and administrative improvements as identified in the Tit!-1 Restart SER,

NUREG-0680 under Order Item la. should enhance emergency feedwater system
,

reliabili ty. However, a quantitative reassessment of the reliability of the
4

fully safety-grade EFW system has not been performed. The feed-and-bleed
-

back-up is not required by the staff and, therefore, need not meet all require-
,

ments of a safety system. However, it is recognized as additional defense in
i

depth for providing core cooling in the very unlikely(k & N y *Nevent that emercenc -
'

feedwater is lost, and M. "W':M P% M i.:h MP1

l & a"[dtdA 1. required to be availableg 7 N.n

17 ad. Sr.T
Question 6j. Will the short-term actions proposed improve the reliability of

the emergency feedwater system to the point where restart can be permitted?

(llitness Wermiel) .
z

Response: Yes. The proposed short-term modifications as described in the ,

TMI-l Restart SER will improve emergency feedwater system reliability to the ,

point where restart can be pr:mitted. This is discussed in detail in the

TMI-l Restart SER, NUREG-0680, page C8-37.

Question 6k. Question 6 should be addressed with reference to Florida Power &

Light Co. (St. Lucie, Unit 2), ALAS-603 (July 30,1980); i.e. whether loss

of emergency feedwater is a design basis event notwithstanding whether design

criteria are met.
1

-(Witness Wermiel)O
Response: A loss of emergency feedwater (concurrent with an accident or

transient) is not a design basis event for the following reasons:

O
~

,

!

-~ _. - , _ _.
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O (a) In ALAB-603, the Board refers to Standard Review Plan Section 2.2.3 as'

a

the criterion for acceptability of the plant design to mitigate the

O assumed event. This criterion was intended by the staff to be applied
3

only to external plant hazards such as nearby transportation of toxic
'

gases or explosives, and not events within the plant.' It-is, therefore,

not applicable to a postulated loss of emergency feedwater.
,

1

(b) The staff performs a deterministic revicw o.* the emergency feedwater

system to verify compliance with applicable General Design Criteria.

(c) Additionally, we have applied reliability techniques as a tool for

improving emergency feedwater (EFW) system reliability. The results of

this evaluation were used to identify and correct the primary sources

of system unreliability. Requirements were determined based on these
i

'

reliability studies. This effort has been included in our review of

TMI-l for restart, and is discussed in the TMI-1 Restart SER, NUREG-0680. '

(d) ThE NRC has not established a numerical safety goal at this time. Work
'

in this area is proceeding as described in SECY-80-379, " Proposed Plan

for Developing a Safety Goal," dated August 12, 1980. Until guidance *

is established, reliability studies will continue to be used

asindicatedin(r.)above.

1

(e) The single failure criterion continues to be employed for design basis

event; as indicated in SECY-77-439, " Single Failure Criterion," dated

C August 17, 1977. Addtionally, probabilistic methods will be used as a

tool .for further insight such as described in (c) above.

O
.

1
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Q (f) Based on the EP.l system design and the modifications to be implemented

as described in the Till-1 Restart SER, riUREG-0680, we believe that further
1

additional hard.<are changes will not significantly improve EPJ reliability.

The common cause failure mode as a result of operator error still remains

as the dominant source of system unreliability. This failure mode is

being further minimized with improvements in the human factors aspects

of the plant, i.e., improved operating and emergency procedures, improve-
.

ments in instrumentation, and continuous operator training.

Iv

,

n
V
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Jared S. Wermiel

Professional Qualifications

Auxiliary Systems Branch
Division of Systems Integration

Office of Nuclear Reactor Regulation

O'

I am a Reactor Engineer in the Auxiliary System's Branch in the Division

of Systems Safety. Office of Huclear Reactor Regulation, U.S. Nuclear

Regulatory Com.ission. In this position I perform technical reviews,

analyses, and evaluations of reactor plant features pursuznt to the con-

struction and operation of reactors.

I' received a Bachelor of Science Degree in Chemical Engineering from

Drexel University in 1972. Since 1972 I have taken courses on PWR and

BWR System Optration, Reactor Safety,'and Fire Protection.
'

O My experience includes seven years with the Bechtel Power Corporation

as a Systems Design Engineer engaged in the design of various nuclear
.

power plant auxiliary ar.d balance of plant systems. These have in-
!cluded cooling water systems, water treatment systems and fire protec- |

|tion systems.

I joined the Auxiliary Systems Branch of the Commission in March,

1978. Since joining the Commission I have performed safety evaluations

on nuclear pcwer plant auxiliary systems including auxiliary feedwater

systems for the Virgil C. Sumer Nuclear Station, Palo Verde Nuclear

Generating Station, Waterford Steam Electric Station, Diablo Canyon

Q Nuclear Power Plant, Byron /Braidwood Stations and Trojan Nuclear Plant.

I have also reviewed various topical reports and provided coments on

proposed ANSI Standards dealing with various auxiliary systems.
.
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'O
| I have responsfHlity for the review of the following nuclear power plant
i

I

auxiliary systems and concerns: new and spent fuel storage, spent fuel pool'

O- cooitas roei a aditas $ rvice ter co no# at cooi<as ter. coadeas te

storage, ultimate heat sink, instrument air, chemical and volume control,

main steam isolation valve leakage control, heating ventilating and air

conditioning, portions of the main steam system, main feedwater, auxiliary

feedwater, high and moderate energy pipe breaks, flood protection and inter-

nally generated missiles.

I am a registered Professional Engineer in the State of Maryland.

I am an Associate Member of the American Institute of Chemical Engineers.-
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WALTON L. JENSEN, JR.

O
PROFESSIONAL QUALIFICATIONS

I am a Senior Nuclear Engineer in the Reactor Systems Brancn of the Nuclear

Regulatory Commission. In this position I as responsible for the technical

analysis and evaluation of the public health and safety aspects of reactor-

systems.

From June 1979 to December 1979, I was assigned to the Bulletins anc Orcers

Task Force of the Nuclear Regulatory Commission. I participated in the
'

preparation of NUREG-0565, " Generic Evaluation of Small Break Loss-of-Coolant

Accicent 'ehavior in Babcock & Wilcox Designed 177-FA Operating Plants."
9

From 1972 to 1976, ! as assigned to the Containment Systems Branch of the

?:RC/AEC, a9d frem 1976 to 1979, I was assigned to the Analysis Sranch of the

NRC. In these positions I was responsible for the development,and evaluation

of computer programs and techniques to calculate the reactor system and

containment system response to postulated loss-of-coolant accidents.

From 1967 to 1972, I was employed by the Babcock and Wilcox Company at Lynchburg,

Virginia. There I was leed engineer for the development of loss-of-coolant

computer programs and the qualification of these programs by corparison withO exoerimental data.

.
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From 1963 to 1967, I was employed by the Atomic Energy commission in the

Division of Reactor Licensing. I assisted in the safety reviews of large

power reactors, and I led the reviews of several small research reactors.

I receiveo an M.S. degree in Nuclear Engineering at the Catholic Uninrsity of

America in 1958 and a B.S. degree in Nuclear Engineering at fississippi State
-

University in 1963.

I am a graduate of the Oak Ridf2 School for Reactor Technolegy, 1963-1964

i
'

I am a mester of the American Nuclear Society.

I am the author of three scientific papers dealing with the response of S&W

reactors to Loss-of-Coolant Accidents and have authored one scientific paper '

caaling with centainment analysis.
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PROESSIONAL QUALIFICATIONS LIST

BRUCE A. BOGER

Education

! .h.ne 1971 Received BS:2 - Wiversi:y of Vi:ginia
.h m 1972 Received F22 - Wiversity of Virginia

-

'

-

4-rk E:eerience,

.Ar.e 1972 to Virginia Electric and Power Cc=anv
i .hr.e 1977 Surry Nucler Power Station
i

Assis:r.: kgineer - Perfc: ad strr= tes:ing en Uni:
! No. 2.

Egi .eer - Assisted de See:viscr-Egineeri .; Se: vices:
trained for and received a Senic: Reae:c: Cperat:r License.

Supe:viser - Engineering Services - Directed :he activi:1es,

; of t'w onsi:e e .gineering s:aff.
- .Ar.e 1977 to - Virr:nia Electric and Power Cocca=v

Septe=ber 1977 Rief=end, Vi ginia ' '

Sume viser - Nuclear E gineering Services - Directed the
activi:ies cf the effsite ery;6eering staff in su;:per: cf '

Surry Power 5:ation..

Oc:cbe- 1977 to U. S. Nuclear Regula:ory Coccd.ssien
'Presen: Bethesda, Maryland -

Reactor Engi eer in the Opera:c: Licensing Bra .ch - AM t-
ister licens6g e.ur. nations to ruclear po.e: plan: and
resear s reactor personnel.

h efessic.a' A " m tiens< a
)

Regis:ered Professional E gineer - State of Vi gi.ia

Fm6er - A:narican Nucler Society
;

!
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Participatien in "MI Activities

Bruce A. Bege:

Nove:6er 1978, April 1980: Aid.nistered cperato license exa:.inations en thit
.

N N ber 9{8, Mar 61979, Ma:61950: Aid.nistered cperator license exa ,inations '

..u.
.

MP3 d - A::11 1979: Mede _, the nc.2 emergency response teacd assisted in
'

:
t, e preparat,cn of em:gency and centingency proced. res.r .

July 1979
.}: cns .:: Meher of the DC Te6nical Sucper: Staff, conducted audi:

ese
87 * - en pos:-acciden: fr. stalled eg.:ipment on 22-2. Also partici-

,

pa te:, 2in the revie of training and procefres in ec-iunction wi:h the
his included prepara:1cn of S5i ihp.::s and :es:iren7.~ '^

v
res:.1:: p:c_crans.
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| EDWARD LANTZ

O otvtsto" or Sart" 'tc""o'oo'

U.S. NUCLEAR REGULATORY COMMISSION

PROFESSIONAL QUALIFICATIONS

As an Engineering Systems Analyst in the Operating Experience Evaluation Branch
I am responsible for reviewing and evaluating e,xperience related to the safety
of nuclear power plant operation.

I have a Bachelor of Science degree in Engineering Physics from the Case Institute
of Technology and a Masters of Science degree in Physics t'.om Union College and
a total of 30 years of professional experience, with over 20 years in the nuclear
field. My experience includes work on reactor transients and safeguards analysis,
nuclear reactor analysis and design, research and development on nuclear reactor
and reactor control concepts and investigations of their operational and safety
aspects.

I have held my present position with the Commission sine .ay 1,1980. My previous
position, which I held for about four and one half years, was Engineering Systems
Analyst in the Plant Systems Branch where I was responsible for technical reviews
and evaluations of component and system designs and operating characteristics
of licensed nuclear power reactors. Prior to that I was a Project Manager in
the Gas Coole.d Reactors Branch, Division of Reactor Licensing, U.S. Nuclear
Regulatory Commission, where I was responsible for the technical review, analysis.O ano eveio tica of the nucie r s fety sPects of PPiications for co#structioa ne
operation of nuclear power plants. For about ten years prior to that I was Head
of the Nuclear Reactor Section in NASA. My section was responsible for the
development and verification of nuclear reactor analysis computer programs, '

conceptual design engineering, and development engineering contracting. Prior
to my employment with NASA. I was a nuclear engineer at the Knolls Atomic Power
Laboratory for about six years, where I worked on the safeguards and nuclear
design of the 53G reactors and the initial development oi; the nuclear design of
the S5G reactors. Previous experience includes system engineering and electrical
engineering with the General Electric Company and electronic development engineering
with the Victoreen Instrument Company.
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(] 1 in evidence.)'

2 MR. CUTCHIN4 Mr. Chairman, I think at this point
I

3 I would like to have the document labeled "NUREG-0680,"

4 which has been referred to numerous times in the past -- i t

5 is the TMI restart evaluation of licensee's compliance with

6the short and long term items of Section 2 of the NBC order

7 dated August 9, 1979, Metropolitan Edison Company et al.,

8 Three Mile Island N uclea r Sta tion , Docket 50-289 -- I would

0like to have that document marked for identification as

10 Staf f Exhibit 1.

11 It is our intention to label future supplements to
;

12 that document as Exhibits 1-A, B, etcetera, as necessary.

13 CHAIRMAN SMITH So received.
~

14 (The document referred to was

15 marked Staff Exhibit No. 1

16 for identification.)

17 MR. CUTCHIN: These witnesses are now available

18 f or cross examination.

19 MS. '4EISS: I take it that was just marked for

20 identification.

21 MR. CUTCHIN: That is correct. I asked that it

22 only te marked for identification at this point.

23 CHAIRMAN SMITH: Did you free the witnesses for

O 24 cro== exe=1= eto='

25 MR. CU T CHIN : I di d, M r. Chairman.

|

.

ALDERSON REPORTING COMPANY,INC,
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(]) 1 CHAIRMAN SMITH Ms. Weiss.

2 CROSS EXAMINATION'

3 BY MS. WEISSs
,

; 4 0 Mr. Wermiel, I would lire to start with the
,

5 correction you made to your testimony in response to Board

6 question 6-B. You have changed your testimony to add

7 several other ways in which the emergency feedwater system i

8 not safety grade.

9 Why did you change your testimony?

10 A (WITNESS WERMIEL) At the time I wrote my

|

11 testimony I was not aware of any question concerning the

12 seismic qualification of the system nor its capability to'

13 withstand high energy pipe break s.

14 0 What made you aware of that?

15 A (WITNESS WERMIEL) The attachment,'as indicated,

18to Exhibit 15, licensee's. testimony.

17 0 You were not aware of these problems until the

18 licensee included them in its testimony?

19 A (WITNESS WERMIEL) That is correct.

20 Q What did you review in order to prepare your

; 21 testimony?

22 A (WITNESS WERMIEL) The scope of the review was, to

23 begin with, the order issued by the Commission and then

() 24 compliance with the requirements of Lessons Learned, and

25 then I proceeded with a deterministic review of my own of

i

!

ALDERSON REPORTING COMPANY,INC,
I

400 VIRGINIA AVE., S.W WASHINGTON, D.C. 20024 (202) 554 2345
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O i the r te= *e ica *a 1a== st aa ra aevie $1 a sectioa

2 10.4.9.

-3 0 Tell me what was included in that deterministic
'

4 review and what system -- you looked only at emergency ,

5 feedwater?

6 A (WITNESS WERMIEL) That is correct.

7 0 Tell me what you did with this deterministic

8 review.

9 A (WITNESS WERMIEL) I took the requirements or the

10 identified areas of review f rom tha t SRP and applied them to

11 the system design with the information I had at hand and'

12 other available information that I could find, and developed

13 questions and concerns accordingly.

! 14 0 What was the'information that you had available?

15 A (WITNESS WERMIEL) The primary source was the

16 Restart Report. I did fine some additional information with

17 respect to the FSAR for THI-1.

18 0 Do I understand it then that you essentially made

19 yourself a checklist from the Lessons Learned with respect

20 to emergency feedwater, and you checked them off against the

21 Restart Report to see if they were offered?

22 A (WITNESS WERMIEL) You are speaking for Lessons

23 Learned now or for the SRP?

24 0 I am sorry. Either.

25 A (WITNESS WERMIEL) We did that for both in my

!O

ALDERSON REPORTING COMPANY. INC.

400 VIRGINIA A'!E., S.W., WASHING. D.C. 20024 (202) 554-2345
'

._ . _ _ _ _ _ ,_
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() I case, yes..

2 0 Did you do any independent analysis of the system

3 at all?

4 A (WITNESS WERMIEL) I am not sure what you mean by

'

5 " independent analysis." Do you mean did I develop my own,

6 drawines or something like that or what exactly? I am not

7 sure.

8 0 Well, beyond checking the requirements in the

9 Standard Review Plan to see that they were covered in

10 Applicant 's Restart Report did you do anything beyond tha t?

11 (Pa use . )

$ 12 A (WITNESS WERMIEL) I do not believe so, no. I do

13 no t think so.

O
.

14 0 So would it be accurate to say that you accepted

15 the Applicant's representations in the Festart Report as

16 true ?

17 A (WITNESS WERMIEL ) yes. I did perform a walkdown

18 of the systen myself and was able to verify certain aspects

19 of what was in the Restart Report.

20 0 Well, why didn't you find out about the fact that

i 21 th e emergency feedwater system is not safety g rad e with

22 respect to a postula ted main steam-main f eed wa ter line break?

! 23 A (WITNESS WERMIEL) That was not part of the order,

24 the Lessons Learned, or the scope of my re-evaluation.'

| 25 0 It does bea r on wh ether emergency feedwater system

,

f ALDERSON REPORTING COMPANY,INC,
i

! 400 VIRGINIA AVE., S.W., WASH'NGTON, D.C. 20024 (202) 554-2345
. -. . - .. . , - - . . , ,_
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.

1 is safety grade, doesn't it?

2 A Yes, it does, but it does not directly bear on its

3 reliabili ty.

4 Q All right. But you did make unequivocal

5 statements in your testimony with respect to the degree to

6which the system complies with safety crade criteria. Tell

7 me how -- what material you used in order to make those

8 conclusions.

9 A (WITNESS WERMIEL) I believe in my testimony where

10 I speak of the safety grade system I am primarily talking

11 about the long-term design, and in the long-term design the

12 particular event you dre talking about will be mitigated.

,
13 0 Well, if this was not within the scope of what you

4 .

14 considered your testimony "to cover, why did you add it?

15 A (WITNESS WERMIEL ) I added it primarily because it

16 was included in the licensee's testimony, and I felt it

,

17 should be addressed accordingly.
1

18 0 Did you look a t all at ICE Bulletin 7901-3 and the

19 responses to that?

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

21 (Counsel f or UCS conferring.)

22 0 If the licensee --

23 DR. JORDANS I did not hear the last question.

O 24 ms wt1ss- 1 eexea ni te ne toox e 1oox et e11'

25 at ICE Bulletin 7901-B and the responses to it, and his

i O
f

ALDERSoN REPORTING COMPANY. INC,
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O i enever w no-

2 BY MS. WEISS: (Resuming)

3 0- If the licensee told you and not told you, but ifO,

4 he stated in the Restart Report that a piece of equipment-

i 5 was qualified for the events postulated, did you do anythino

6 to verify the accuracy of that kind of statement?
,,

7 A (4ITNESS WEPMIEL) Yes, I did. You will find some

8 discussion in the restart SEE concerning . qualification of

9 certain portions of the emergency feedwater system.
T

10 0 What part of the SEE will I find that in?

11 (Paure.) t.

i

12 A (WITNESS WEEMIEL) On page C.1-10, for example,

13 item number 7, I do discuss the environmental qualification

4 O 14 of certain specific aspects of a portion of the system."

'

i 15 0 And I take it that you read that. I mean, you

16 wrote tha t.

17 A (WITNESS WERMIEL) Yes, I did.

18 0 You say you reviewed the information provided to

19 you by the licensee.

20 A (WITNESS WERMIEL) That is correct.

21 Q Tell me exactly what you did in your review.

22 A (WITNESS WERMIEL) I axamined the documentation

23 tha t was supplied by the licensee for what I judged to be

24 its accuracy and its reasonableness in my judgment.

25 O. '4 h a t documentation was provided?

O
,

1

ALDERSoN REPORTING COMPANY,!NC,

400 VIRGINIA AVE., S.W., WASHINGTON D.C. 20024 (202) 554 2345
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O i ^ (*1ratss wta*1tt) 1a re=roaee te e aue tioa 1

i 2 asked there is an analysis of the pressure and temperature

3 response within the intermediate building for a main steam'

4 line break, and I believe there is some vendor certificatiott

j 5 for some system componentc. i

6 0 Vendor certification for some system components? i

7 How did you select the system components?

8 A (WITNESS WERMIEL) I knew what,the system
,

9 components were within the intermediate building, and
,

10 theref ore knew which ones would need to be qualified for

11 that particular environment.

12 O Did the vendor certifications indicate the tests

13 had been dono?

14 A (WITNESS WERMIEL) I do not recall.- I do not

15 believe so, no.

16 Q So then you did not look at any test results.

17 A (WITNESS WERMIEL) No, I did not.

. 18 0 And in responding to your questions I gather on

19 this page or in the section we have been discussing on page

20 C.1-10 of the restart evaluation, licensee did not tell you

21 a t this- poin t about the problem with the postulated main
4

22 steam-main f eedwa ter break.

23 A (UITNESS WERMIEL) Yes. At the time I wrote this

1 24 I was not aware of the fact.that this.lER, which

25 subsequently. indicated the analysis that had been done,

O

ALDERSoN REPORTING COMPANY,INC.

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



_ _. . - . ._

i-

6043

() 1 would be conservative.

2 0 Was the LER issued before or after you wrote this?
\

3 A (WITNESS WERMIEL) After I wrote this.
O.

4 CHAIRMAN SMITH: I am af raid I lost one of the

5 points here. What LER are we talking about?
.

'

6 MS. WEISS: The LER that shows that the analysis

7 for main steam line break may have been non-conservative.
4

a 8 CHAIRMAN SMITH: LER?

l
9 MS. WEISS: Licensee Report 80-12, I think. I

| 10 think we are going to be talking about it in the
i
! 11 enviroamental qualification section. I know what I am

12 talking about because I am prepared for that, but I guess
,

13 th e Board has.not heard that yet.,

i 'O'

14 CHAIRMAN SMITH: All right. So it is explainable

15 th a t I don 't know what you are talking about.

16 ' WITNESS WERMIEL: If I may, it is referenced in my

17 direct testimony on page 3.

18 BY MS. WEISS: (Epsuming)

I 19 Q What about the seismic qualification issue ? Would
'

20 you describe what the problem is with respect to seismic

21 qualification ?

22 A (WITNESS WERMIEL) Yes. As I understand it, the

23 11censee believes there is a possibility that certain system-

() 24 valves ma y not be qualified to neet the safe shutdown
,

25 earthquake requirement.

O

ALDERSoN REPORTING COMPANY,1740,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20004 (202) 654-2345
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; 1 Q Whan did you find that out?

2 A (WITNFSS WERMIEL) When I saw Exhibit 15.

3 C Did you make any independent review of the seismic

! 4 qualification of the componants?

5 A. (WITNESS WERMIEL) No, not in my evaluation of the

6 system. I went by the FSAR which indicated that the system
I

'

7 was qualified for safe shutdown earthquake.
;

8 Q Do you know of any FSAR'.for any plant that does
:

' 9 not indicate that the plant is seismically qualified ?

10 A (WITNESS WERMIEL) Yes. There are certain plants

11 that have non-seismic systems for certain aspects of the
,

12 pla*n t design .

13 C Okay. So did you look at anything that wa s
3

14 post-d a'ted , the FSAF'? ~

15 A (WITNESS WERMIEL) No, I do not believe so.

16 If I might add, the actual review of a component

17 to meet its designa ted seismic classifica tion is not part of

18 th e review that is normally undertaken in my area. That in

19 normally done by dif f erent branches within NRC.

20 (Counsel for UCS conferring.)
.;

21 Q Let me backtrack just a touch to that LER, LER
;

22 80-12. You say it is referenced in your testimony.

23 A (WITNFSS WERMIEL) Yes, it is.

24 Q So then it was issued after you wrote this section

25 of the SEP but before you wrote your testimony.

O1

i

ALDERSoN REPORTING COMPANY. INC,
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i

C -1 A (WITNESS WERMIEL) Tha t is correct.
o

{ 2 0 Well, if it was issued before you wrote your

3 testimony why ' didn 't it lead you-to conclude that the

4 emergency feedwater system is not safety grade with respect

) 5 to the postulated main steam-main feedwater line break?

6 A (WITNESS WER.MIEL) It does lead me to that
1

i 7 conclusion.
"

;

; 8 0 Why is that in addition to your testimony?
i
j 9 A (WITNESS WERMIEL) The addition I am speaking of

to specifically is mitigating that accident. A postulated main
:
'

11 steam line break in one steam generator and subsequent L

; 12 single f ailure of the flow control valve to open to the
i

', 13 other steam generator will result in a potential temporary

! 14 loss of emergency f eedwater ' flow f or tha t event.

~

15 0 Baference me to where in your testimony you
i

16 discuss that LFR.
I 17 A (WITNESS WERMIEL) The LEP is on page 3.
!

I 18 (Pause.)

19 0 Why in your review didn't you pick up the fact !

20 that the flow control valve was not qualified f or this event

21 since you had the LER in front of you?

22 A (WITNESS WERMIEL) In my review I believe I

23 discussed. the flow control valve in the SER, and at the time

O 24 1 thoucht it ee ==e1111ea- sud ecueat to taet the tzs -

25 issued,-and it now becomes a question whether or not it is

: O
i

i
i

ALDERSoN REPORTING COMPANY. INC.

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

_ _ _ _ _ _ . . _ _ _ . _ , . _ _ _ _ _ ,. . _ _



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

i

i t

i,

6046

() 1 qualified . The qualification of the valve, its components

j 2 will be included in the review of Bullatin 7901-B.

3 Q Are you testifying now that you did not need to
,

!

! 4 add anything to your testimony; it was already covered by

5your original testimony?
.

!

6 A (WITNESS WERMIEL) I believe so, yes.

| 7 (Counsel for UCS conferring.)
a

! 8 0 Some time ago the NRC staff was in volved in a
! i

9 f airly broad ranging review of protecting against the
.

i 10 consequences of high energy line breaks. Were you aware or
]

-

'

11 involved in'that at all? I
:

12 A (WITNESS WERMIEL) If you are speaking of the

13 review that was performed in the early to mid-70s, no, I was

14 no t . i

i

15 0 Do you know whether such a review was performed

. 16 for Three Mile Island Unit 17
1

17 A (WITNISS WERMIEL) Yes, I do know such a review

18 wa s perfo rned .

j 19 0 Did you consult it?
,

20 A (WITNESS WEBMIEL) Yes, I did.

21 0 Did that review <ndicate the emergency feedwater

22 syst em would not . survive a high energy line break ?

23 A' (WITNESS WERMIEL) I do not recall the specifics,

*() 24 but I believe the review said that the equipment was

25 qualified f or the postulated break within the in termedia te

O.

a

.
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'I\ 1 building.
U

2 0 What is the difference then?

- 3 A (WITNESS WERMIEL). It would survive such an event.
! -
'

4 Q But you are now saying that it will not.

i A (WITNESS WERMIEL) I am now saying it is a;

6 question tha t it will.

!
7 0 What accounts for the question occurring now?'

8 A (WITNESS WERMIEL) I believe the LER states that

i 9 there is some question that the postulated steam quality

10 itself may not have been conservative; hence a higher
3
i

11 temperature may result within the intermedia te building in

12 the event of such a break.
J

! 13 DR. JORDEN: I have a little problem. I failed to

O .

14 understand something. You caid you consulted the FSAR.

15 WITNESS WERMIEL: Yec.

; 16 DR. JORDANS And was the emergency feedwater
!

17 system represented as being safety grade qualified in the

,18 FSAR?

19 WITNESS WERMIEL: Yes, it was.

3 DR. JORDAN: And there are now a number of ways in

21 which it is not saf ety grade qualified according to the

22 licensee, and these have come about by new discoveries since

23 the SAR was written.

.24 WITNESS WERMIFL4 In the area of equipment
|

25 qualification, yes.
!

O
V
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()4 1 DR. JORDANa It was not a change in the

2 regulations or the requirements.

3 WITNESS WERMIEL: No, I do not believe so.

4 03. JORDAN: So at the time of the final safety

|~
5 analysis re- he emergency f eedwa ter system was

6 represente( ly safety grade.

7 .k JERMIEL: No, it was not. It was
W

8 re presented a= being qualified for the subsequent steam

9 environment. There were other aspects of it that did not

10 moet certain requirements.

"

11 DR. JORDAN 4 That is what I misunderstood, what

12 you said. You thought it was entirely qualified.

I 13 WITNESS WERMIEL: No. I think we were speaking

14 exclusively of the equipment qualification aspect.

1. 5 DR. JORDAN For steam environment.

j 16 WITNESS WERMIELs Correct.

'

17 DR. JORDAN All right.

18 BY MS. WEISS: (Resuming)

19 0 The last sentence of your addition to your

20 testimony is "The installation of a f ully safety grade

21 long-term e.nergency feedwater system will sa tisf y the

; 22 postulated main steam / main f eedwate: line break accident."

23 Is that anything more than a tautology't Are you

() 24 sayino there when it is safety grade it will be fully safety

' 25 g r a 'd e ?
f

O
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1 A .(WITNESS WERMIEL) What I am saying in yes, when

2 it is safety grade it will be fully safety grade, including

3 f or this accident. -

4 0 Do you have any idea when that will te? .o

5 A (WITNESS WERMIEL) I am not entirely sure about

6 all aspects of the safety grade installation. I do know

7 that NUREG-0737 now requires tha t the fully safety grade4

.:

8 autoinitiation system be installed by July 1,1981. My
:i
> t

g understanding of the design for that system includes the

10 captbilit y to mitiga te this particula r accident. So, by

11 inf erence, it is possible it might be in by July 1, 1981.

1 12 0 okay.

13 DR . JORDAN What do you mean " mitigate this
.,

,

14 particular accident ?"

15' WITNESS WERMIEL: The particular accident, again

16 as I mentioned, if I postulate a steam line break with one

17 steam generator and single failure in the other emergency

'
18 feedvator supply line, I do not get emergency feedwater.

19 With the parallel valve arrangement that has been proposed

20 by the licensee, a single failure would not provent

21 emergency feedwater fron being delivered to the impact steam

22 generator.

23 DR. JORDAN: I see. Now, then , when you do sa y

O 2i ta t vou exaect it to de zut1r =eretr a= ee 1oas-ter -

25 referring as you.wsre to the emergency feedwater system, did

O
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; . 1 that. include' the additions that the licensee had, I believe,

2 laid out in seven items?

3 WITNESS WERMIEL: I am not sure if it will include
: O

4 all of those . Pardon me. My definition of a fully safety,

5 grade long-term design will include all of those items, yes.

i 6 DR. J0RDAN. It vill. Now, does your definition
]

! 7 include automatic control of the flow water to the steam

8 generators, or do you agree that that can be controlled
,

f 9 manually?
i

! 10

f 11

.

12

13 ,

,

'

j
,-

14<

1

j 15

! 16
4

|
d 17

18

19
<

1
' 20

-< .

22
\ |

23
'

O 24.

! 25

O
I
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) 1 WITNESS WERMIEL: No. My definition of the long

2 term safety grade design will include not only automatic

3 control of the feedwater control valve, but a fully safety'

4 grade - automatic opening of those valves on initiation

5 signal.

J 6 DR. JORDAN: Again, I am confused. Isn't, in view

7 of tne later start of the nuclear plant, isn't fully safety

8 grade automa tic initiation not part of resta rt?

9 WITNESS WERMIEL: I do not believe so, no. I do

10 no t believe there is any requirement tha t says it must be.

11 DR. JORDAN: Okay. I will come back to that later.

*
12 CHAIRMAN SMITH: 'f r. Wermiel, when you read your

13 addition to your testimony ,. heginninc in the second

O 14 pa ragraph of the written ' version provided, you departed from'

15 the written version in that you read this sentence: "The

16 Licensee has indicated in its testimony that the emergency

17 feedwater system is also not safety grade with respect to a

18 postulated main steam-slash" - " main f eedwa ter" is the

19 written version , but the way you stated it, you stated

20 "portulated main steam" and you lef t out the second " main."

21 I did not want oo interrupt you at the time

22 beca use I did not think it was material. But the more I |

1

23 think about it, I thirk it is material and I think it should )
'

(ss_) 24 be corrected.

25 WITNESS WERMIEL: I meant to say " main feedvater."

)
!
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O i ca^1a"^* s"1ra: Yee- so it 111 re=a ao
-

2 " postulated main steam / main feed water line break."

; 3 WITNESS-WERMIEL: Yes. I am sorry. Maybe I just

4 missed the word.

5 BY MS. WEISS: (Resuming)

6 Q Mr. Wermiel, do you know when the emergency

7 feedwater system for Unit 1 will be fully safety grade?

|
8 A (WITHESS WERMIEL) No, I do not.

9 C The staff have not set any requirement in terms of

10 outside time limit for that to De achieved?

11 A (WITNESS WERMIEL) No, we have not. We are no t

12 entirely familiar with the scope of some of this re-review,
,

,

13 even at this point. i

14 0 So it could go, then, beyond the first refheling*

15 outage ?

16 A (WITNESS WERMIEL) I would not expect that it

17 would , no.

i 18 0 Do you have some feeling for what might be --

19 correspond to the ci-itical ' path item? Would it be the

20 environmental qualifications issue?

21 A (WITNESS WER IEL) That is possible. "y
.

22 understanding .of the complexity of that issue indicates that

23 that migh t be the constraining area.

r'
. 24 0 And I think that a t least a current requirement is

25 that. all plants meet the new guidelines f or environ:i.e tal

i
,

.
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() 1 qualifica tion by some time in 1982. Is that correct?

2 A '(WITNESS ~ WERMIEL) I think so. I am not positive.

^

- 3 Q- So you would not expect that problem to be

4 resolved bef ore some time in 1962?

5 A (WITNESS WERMIEL) No, I would not expect that.

6 0 I wanted to explore your experience just a little

7 bit , your statement of qualifications. You state in the

8 la st paragra ph on the first page of your statement of

9 professional qualifications that you have performed safety

10 evaluations on nuclear plant auxiliary systems. And in the

11 first paragraph you say you performed technical reviews.

12 Could you tell me how many emergency feedwater

13 systems you have reviewed ?

14 A (WITNESS WERMIEL) I do not know the exact

15 nu mber . . There have been a number of them.

16 Q Less than ten?

17 A (MITNESS WERMIEL ) No, I would say at least ten.
!

18 Q Okay. And that is over approximately a two-year

19 perind ?
.

20 A (WITNESS WERMIEL) Yer.

.

21 Q Have you performed -- have any of there reviews

22 been on B6W plants?

23 A (WITNESS WERMIEL) Yes, I believe there was one

() 24 other, other than TMI-1.
'

25 0 Do you remember which?

<

'
~/
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) 1- A (WITNESS WE9MIEL) I'did a very brief acceptance>

2 review for Bellafont nuclear power plant.
,

.

3 0 By " acceptance review"
O-

--

'1

4 MB. CUTCHIN: Mr. Chairman, I am going to pose an

5 objection now. This is a voir dire of Mr. Wermiel's

6 technical qualifications. Had that been going to be done,

7 it should have been done prior to her entry into the

8 cross-examination on the technical matter.

9 CHAIRMAN SMITH: This is an argument that I have
,

10 never heard before. I do not understand it, really.

11 MR. CUTCHIN: I understand it is a general rule of

12 evidence that if one is going to challenge one's competence

13 or a witness' conpetence to testify, tha t that ch allenge

14 must come prior into the entry on the cross-examination on

15 the ma terial presented .

16 CHAIRMAN SMITH I see the difference, the

17 difference being whether the testimony be rejected in its

18 entirety or not , compared to his opportunity to know and say

19 w h a ' he has said in his testimony. I see a distinction

20 there.
i

21 MS. WEISS: I have not objected to the entry of

22 the testimon y. I have no plans to move to strike any of

23 1t. But I am surely entitled to understand how much weignt

() 24 it is entitled to be given. That is the purpose of'these

25 questions, which I point out we have been asking all alona.

(

i
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() 1 MR. CUTCHIN: That being the understanding, I

2 withdraw the objection.

3 HS. WEISS: That is not intended to be an insult
[}

4 to you, either.

5 (Laughter.)

6 BY MS. WEISS: (Resuming)

7 0 You said you did an acceptance review for
,

i 8 Bellafont. I take it that was at the construction permit

9 stage?

10 A (WITNFSS WERMIEL) No, that was an accepting

11 review f or the operating license.

12 0 For the operating license?

13 A (WITNESS WERMIEL) Yes.

O
14 0 And is it accurate that an acceptance review-

15 constitutes an effort to determine that all the informationj

16 has been provided , but does not involve a substantive reviewi

17 of that information?

i 18 A (WITNESS WERMIEL) That is essentially correct,

19 yes .

20 0 Those are the reviews you do before a formal

'
21 docketing of the application ?

22 A (WITNESS WER'dIEL ) That is correct.

23 0 And other than the review of TMI-1, you have

24 reviewed no other ECW emergency feedwater systems?4

25 A (WITNESS VERMIEL) No. I might point out that the

(^) i

,
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() 1 ' emergency feedwater itself is not essentially different from

2a BEW plant, a CE plant, or a Westinghouse plant.

3 0 But the control of the feedwa.ter system 'is

4 significantly different in a ECW plant. It interfaces with

5 ICS.

6 A (WITNESS WERMIEL) In the older designs that is

7 true , yes.

8 0 You conclude in your response to Question 6B that

'
9a single failure in the non-safety grade integrated control

10 system could result in a loss of flow by closure of the

11 control valves. Is that the only f ailure mode which could

12 result from a single failure in the integrated control

i 13 system ?
i -

14 A (WITNESS WERMIEL) Are you speaking of failure

15 modes to the emergency feedwater system?

16 C I9s.
.

17 A (WITNESS 'a'ERMIEL ) I have not seen, nor have I

18 performed, any kind of a failure modes and effects analysis

19 on the integrated control system. It is my understanding

20 that this is the one that is of significant importance with

21 respect to performance of the emergency feedwater system.

22 0 What was your evidence for that last conclusion?

23 A (WITNFSS WERMIEL) It is my discussions with the

( 24 instrumentation and control systems people a t the NRC, and

25 there is also reference in the BEW reliability analysis for

|

!
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m
V 1 TMI.

2 0 You are not yourself an electrical engineer, or

p 3 are you?
-v

'

4 A- (WITNESS WERMIEL) No, I am not.

5 0 Did you ask any of the people a t NRC with whom you

6 discussed the subject whether a single failure in the ICS

7 could result in other failure modec?
J

8 A (WITNESS WEBMIEL) No, I did not specifically ask

9 that question. Again, I might point out,'in the long-term
.

10 design the ICS interf ace will be completely eliminated from

11 the system control.

12 (Counsel for UCS conferring.)

13 MR. POLLARD: Dr. Jordan, if I could ask just one

O 14 question , I think this could clear it up.

15 BY MR. P3LLARD:

16 0 Do I understand your last answer to mean that in

17 the long term there will be a fully safety grade system to

18 control emergency feedvater, which will automatically

19 control the level in the steam generator while emergency

20 feedwater is in operation?

21 A (WITNESS WERMIEL) Up to a point. I believe the

22 operator will still have to set the level for 9'5 percent

23 once a loss of coolant, a small break loss of coolant

24 accident is detected. But under a normal feedwater

25 transient, yes, control would be completely automatic.

O
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()'

1 DR. JORDAN:' And this information comes to you

2 from the restart report? Is'that the source of this?

'3 WITNESS WERMIEL: Yes, that is correct.

4 DP. JOEDANs All right.

5 (Counsel for UCS conferring.)

6 BY MS. WEISS: (Resuming)

7 0 With tha additions to your testimony that you have
1

8 made -today, am I correct that the first sentence of your

9 answer to Question 6B is no 19.ger really accurate? And

10 that sentence says "The emergency feedwater system

11 currently meets all requirements of a safety grade system,

12 and is theref ore not vulnerable to non-hafety grade system

13 f ailures, with one exception."'

{>s 14 In other words, there are somethin'g more than onei

15 exce ption a t this point?

16 A (WITNESS WERMIEL) At this time, yes, that is

2

17 ri g h t .

18 0 I know you have reviewed licensee Exhibit 15. I

19 would like to reference you to pages 10 and 11 of that

20 exhibit, the section entitled "TMI-1 long-Term EFW System

21 Modifications."

22 Uould you agree that at least all of the eight

23 1tems listed in that section -- that at least all the items

() listed in that section are required in order to achieve-a24

i 25 saf ety grade emergenc~ f eedwater system?
,

O;

\-),
.

s
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1

() 1 A (WITNESS WERMIEL) I do not know ~that they are all

2 required to achieve a safety grade system. I believe a

3 safety grade system migh t be achieved without them. But I

4 think they will enhance the reliability of the system.

5 0 Well --

6 DR. JORDAN: Could you1 wait just a minute?

7 MS. WEISS: Yes.

8 (Board conferring.)

9 DR. JORDAN: Mr. Baxter, I obviously misunderstood

10 something from the previous testimony, or I may have,

11 anyhow . There is an excellent chance. It has happened many

'

12 times bef ore.

13 But in discussing the items this morning,

14 particula rly item 3, where they said there would be a sa f e ty

15 grade emergency. feedwater flow control system for each

16 once-thro ugh steam ge'nerator, I thought I asked at that time
i

i 17 if that meant that there would be the operator who would

18 really be the final control, or whether it would be

19 completely automatic. And I thought I got the answer that
;

I 20 th er e would be the operator there, tha t this was the

'
21 1ong-term. plan for flow of -- for control of the flow.

22 And yet, I find from Mr. Werniel that that is not

23 the situation, that he says in the long term it is going to

() 24 be completely automatic. And it sounds to me as thouch it

25 is different.

| -
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() 1 Now, perhaps, possibly Mr. Wermiel himself can

2 onlighten me hare. Did you hear the testimony this morning,

3 and was I wrong? Did I get the wrong piece of information?
.

)
4 WITNFSS WERMIEL: I aa not sure.

i 5 DE. JonDAN: I guess I am not sure. I would like

'

6 to have your people eniichten me if the." sgree exactly with

7 what has been said this af ternoon.

8 CHAIRMAN SMITH - Gentlemen, as a part of your

9 previous testimony, could you clarify the point for Dr.

10 Jord an ?

11 WITNES5 CAPODANNO: Yes, sir. I think perhaps I

i 12 misunderstood the qLestion and tha t is the source of Dr.

13 Jordan 's conf usion .
'

14 We have indicated in the restart report, in one of

15 the supplements, that in the long term flow control to the

' 16 steam _ genera tors will be by level instrumentation. And I
|

17 think- you are correct. I do recall saying something to the

18 contrary , and I guess I misunderstood wha t you were asking

19 me this morning in regard to that item.

20 DR. JORDANS I see. So your positien is now there

i

i- 21 will be a completely automatic control? It will be taken

[ 22 away f rom the -integrated control system , and the operator
.

23 does not have to. sit and cha nge the rate at which the flow

() 24 fills up the steam cenerator.

25 WITNESS CAPODANNO: Yes. In fact, for a little-

O
f
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() 1 bit of. visual clarification, we provided ' tha t inf ormation in

i

2 supplement one, part three , figure ' number f our.

3 D2. JORDAN: I see. All right. That is fine.
>x

4 Thank you very much for clearinc this up now.

5 WITNESS LANESE: There is only one other addition

6to.that. As Mr. Wermiel sta ted , we will con tinue to ha.ve'

7 operator control for 95 percent subsequent to a small break

8 -- subsequent to LOCA.

9 DR. JORDAN: I see, I see. So for small break

10 LOC A 's, where you need 95 percent, then that will be done by

11 the operator control, not automatic. ,

'

12 WITNESS LANESE: That is correct.

13 DR. JORDAN: I cee . All right. That does help a

O' 14 great deal. Thank you.
.

15 MR. BAXTER: Mr. Capodanno, were you citing to the

16 restart report?

17 WITNESS CAPODANNO: Do you want me to repeat the

18 --

19 ER. BAXTER: You gave the page number, the
1

20 supplemen t, the part, but not the document.

21 DS. JORDAN: You were referring to the restart

22 report ?

:

23 WITNESS CAPODANNO: Yes, I was.

() 24 MR. BAXTER: That is fine. Thank you.

25 DF MS. WEISS: (Resuming)

'

|

?
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'( ) 1 0 I was back on page 10 and 11 of Licensee's Exhibit

215, and you had tcld me that you did not necessarily think

3 thatiall of those itens listed, 1.through 8, were necessary-

4 to achieve a safety grade system. Would you indicate to me

5 which in your opinion are necessary?

6 A (WITNESS WERMIEL) Are necessary?
,

7 0 Yes.

8 A (WITNESS WERMIEL) No. 1 certainly is. No. 2, Fo.

93, No. 6, and No. 8.

10 0 Would you tell me why each of the ones that you

11 mentioned is necessary -- are necessary for a safety grade

12 system? And if you can reference general design criteria

13 whenever tha t is relevant, I would appreciate it.

(]N'' 14 CHAIRMAN SMITH: Which way are we going now, those

!
*

15 that are or those that are not?

16 MS. WEISS: Those that he just identified as being

17 necessary .

18 CHAIR 1AN SMITH: Okay. When you do this, give a

19 narrative description of the systet that is involved, in

20 addition to the number.

21 WITNESS WERMIEL: No. 1 talks about a safety grade

22 automa tic system sta rt. I believe that is now required, as

23 stated in the lessons learned, specifically to meet GDC-20.

() 24 Iten No. 2, sa f e ty grade flow indication in the

25 control room , is indicated in lessons learned as a

%

s.
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'( ) , 1 requirement to meet GDC-13, I-believe.
,

2 Safety grade - No. 3, safety grade control I-

3 believe is an outgrowth of the automatic system start, so it,

4 would f all under the same GDC as item 1.

5 Item 6, safety grade OTSG high-level alarm, would

6 be another indication to the operator, so it would probably

7 be covered by GDC-13.
i

i 8 And Item No. 8 I believe would be covered by --

9 well, I'm _ not entirely sure which GDC. It is a requirement

10 to mitigate the consequences of a particular accident, so it

11 might fall under more general headinas, under 10 CFR Part

12.50.

13 BY MS. WEISS: (Resuming)

14 C Are you sa ying that you cannot remember which

15 general design crite rion , or you think it is not required by

16 any of them but another section of the regulations, because

17 if it is just a question of not being able to recall I can

18 give you a copy to take a look at, if that would help.
,

19 A (WITNESS WERMIEL) If I could refer to 10 CFR 50,

20 I might be able to find you a reference.

21 0 Yes, please do.
.;

22 (Witness reviewing document.)

23 A (WITNESS WERMIEL) I believe GDC-20 would also

p() 24 apply to item c.
'

I

I 25 Q And anything else? If-that is your answer, that

| (
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() 1 is okay. You do not need to make --

2 A (WITNESS WERMIEL) I am not entirely sure.

3 0 Okay. Now, let's lock at the ones, items you have
,

4 indicated you do not think are necessary for a safety grade

5 system, but would enhance reliability. The first one is

6 item 4, addition of a cavita ting Venturi. What is the
.

-7 purpose of the cavitating Venturi to the EFW lines?

8 A (WITNESS WERMIEL) As I understand it, it has a

9 twofold purpose. It provides a passive means for limiting

10 flow to the minimum required to a particular steam cenerator

11 in o rder to allow the operator additional time to prevent an

12 overfill, and should he experience f ailures in his automatic

13 isolation system in the event of a depressurization of the
; /~S

14 steam Generator it would limit the flow to that steam'

15 generatcr, a passive means.

j 16 0 Is that because analyses show that operator action

17 is required to mitigate those events in less than ten

18 minu tes?

19 A (WITNESS WERMIEL) I am not entirely sure of the

20 accident analysis results, but I believe it was something
q

21 11ke th a t .

22 0 Assuming for the moment that that is the case,
1

23 isn't it a requirement in a safe ty grade system that it not*

() 24 require operator action within -- inside of, I think, 20

25 minutes?

Ov
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'() 1 A (WITNFSS WERMIEL) No. I think ve, for simple

2 operator actions that can be taken from the control room, we

3 have used a ten-minute rule of thumb for operator actions.

4 For certain actions that can be taken outside of the control

5 room , we have in the past used a 20-minute rule of thumb.

6 C Okay. Then let me restate the question, with your

7 explanation. Would it be a requirement of a safety grade
.

8 system that it not require operator action within ten
4

9 minutes?

10 A (WITNESS WERMIEL) Yes.

11 0 So then assume --

j 12 A (WITNESS-WERMIEL) If it's safety function could

13 no t be assured within that ten minutes.

14 O So assuming that that is the purpose of th e
'

15 installation of the cavitating Venturis, to remove the

16 necessity f or that operator action, wouldn't you agree that

17 it was required in order to make the system safety grade?

18 A (WITNESS WEB IEL) No, because there is an
j

19 automatic system that should stop the flow, emergency

20 feedwater flow, to the depressurized steam generator.

21 Q Isn't 'that system single failure-proof?

22 A (WITNESS WERMIEL) It will be, yes.

,

23 0 When?-

( 24 A (WITNESS WERMIEL) I am not sure when that

25 installation will be made.

$
,

|
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() 1 0 Well, would it be --
,

2 A (WITNESS WERMIEL) It is referred to in item 8.

3 0 Okay. Then in the absence of that system referred

4 to in item 8, would you agree that in order to have a safety

5 grade system, EFW system, you need to install these

6 ca vi ta tin g Venturis, say until or in the absence --

7 A (WITNESS WERMIEL) With respect to that accident,

8 yes, I would say yes.

9 Q Item No. 5, th a t is saf ety grade condensate

10 storage tank lo-lo level alarm. You also indicated in your

; 11 opinion it was not necessary for safety grade, but would

12 enhance reliability.

13 What is the purpose of tha t modifica tion?
-

14 A (WITNESS WERMIEL) The purpose of that
,

15 modification is to alert the operator that he is -- he has

16 20 minutes of water remaining with the -- at the maximum

17 flow , EFW flow from the system, and have him prepare to take

18 measures to either restore additional condensate storage

19 tank level or cet wa ter from some other means, the other

20 means available to him.

21 I cite that as not necessarily being a safety

22 grade requirement, because it is in addition to safety grade

23 1e ve '. indications that he already has on the tank. We think

() 24 the additional level indication to him will tend to make him
25 a . li ttle more reliable in performing his function for.

O
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([ 1. assuring emergency f eed wa ter f unction.

2 0 Does the other level indica tion -- is it the

3 addition of annuncia tors tha t make a dif f erence here? Does

4 the other system have annunciators in the centrol room?

5 A (WITNESS WERMIEL) I believe it has annunciators

6 in the control room, yes.

7 0 Can I refer on this subject to page 7 of Exhibit

8 15, Item No. 6, which covers the condensate storage tank
.

9 lo-lo level alarm in control room. And it says in the

.10 pa renthetical a t the end of that paragraph that: "A

11 qualified level transmitter, one ~per tank, and associated

12 alarm hardware will be added as a part of lo ng -t e r m

13 modifica tion ."=

O
14 That indica tes to me that the safety grade signal

15 is not ye t a vailable . Am I wrcng, or is tha t wha t it says?

16 A (WITNESS WERMIEL) I thought that what that was

17 saying was the safety grade signal for the new -indication

18 wa s no t a va ila bl e . I do not recall -- I am assuming tha t

19 the existing one is safety grade. I am not -- I believe the
,

20 Licensee in his testimony said that it was. I could be

21 mistaken, but I believe that he said that it was.

! 22 C So you did-not' independently verify that that was-
1

23 saf ety grade ?
.

() 24 A (WITNESS WERMIEL) No, I did not.

25 C Wells if you would assume hypothetically that the

ALDERSoN REPORTING COMPANY,INC.
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O. i existino 1 eve 1 e1erm 1s not sefetr o=ece, wou1d reu then

2 ag ree .tha t Item No. S would be a requirement for a safety

' 3 grade system?

4 A (WITNESS WERMIEL) Yec. Item 5 will be safety

5 grade.4

;

8 0 Richt'. Item No. 7 is the last of the items which

7 you indicated in your opinion was not absolutely necessa ry

8 for a safety grade system, but would-enhance reliability,

9 and that is the safety grade isolation of main f eedwater on
i

10 overfill of an af f ected once-through steam generator.
F

11 What is the function of that modification?

12 A (WITNESS WERMIEL) As I understand it, I believe
1

13 it will isolate main feedwater in the event the normal

O 14 isolatic. i should not occur, in the event, I think, that you
~

15 have a reactor trip where overfill from main feedwater might

16 be a problem.
I

17 0 What could be the effect of this overfill?

18 A (WITNESS WEEMIEL) I believe the Licensee stated

19 that he is not overly concerned wi th the o ve rfill', in tha t

20 his main steam line can withstand the dead weight and
i

21 ef fects- of the water within it, and there is no concern with

22 overcooling by main feedwater because its temperature is;

;

23 such tha t it does not result in an adverse transient on the
24 primary system.

25 O. H ve you done an independent review of that?

O i
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h 1 A (WITNFSS WERMIEL) No, I have not.

*

2 A (WITNESS JENSEN) I have done such a review on the

3 effect of overcooling transients on the pr2 mary system, and

4 lookinc a t very ' severe overcooling transients, I cannot find

5 any adverse effect on the primary system other than possibly

6 the pressurizer may empty or emergency -- o r the high
,

7 pressure injection syste- might be activated.

8 0 Are you aware, Mr. Jensen, of a document entitled
,

9 SECY-8325 A f rom William Dircks, Executive Director f or

to Operations, NRC, to the Commissioners, dated November 7,

11 1980, entitled " Inclusion of Steam Generator Transients as

12 an Unresolved Safety Issue"?

13 (Counsel hands documents to parties.)

' '

14 MS. WEISS: I would like to have the document

15 ma rk ed f or iden tifica tion UCS No . 11.

16 (The document referred to.was

4 17 marked TMIA Exhibit No. 11

18 for iden tification. )
.

:
"

19 WITNESS JENSEN: No, I have not seen this

20 document.

21 HP. ROBERT ADLEE: Excuse me, Ms. Weiss. Can we

22 have a copy, please?
,

23 MS. WEISS: I was not planning on asking these

O 2, =u estiene e t this veint, but since vou vetunteered --

25 EY MS. WEISS: (Resuming)4

O

,
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[~) 1 -Q The document summarizes and transmits the results
N_/,

2 of a study performed by'the Division of Nuclear Reactor

3 Regulation a nd the AEOD, Dr. Michaelson's office.
,

4. Are.you aware, if not with this exact document,

5 are you aware that that study has been going on and what it

6 covers?

7 A (WITNESS JENSEN) I have not seen that study.

8 0 You have not seen it. Do you know that'it has to

9do with the sensitivity of all pressurized and boiling water

10 reactors to feedwater transienes, and particularly the

11 events which can lead to the consequences of overcooling and

'

12 overfill?

13 A (WITNESS JENSEN) I said I have no t seen it.

. 14 0 You don't know anything about the study?-

!

15 A (WITNFSS JENSEN) No, I don't.

16 MP. BAXTER: Mr. Chairman, I object to the
|

;7 questioning. If the witness has'not seen it, why are we

18 pursuinc questions .about it?

19 EY MS. WEISSa (Resuming)

20 0 What is the scurce of your testimony?
i

21 ME. PAXTER: May I have a ruling.-

22 CHAIRMAN. SMITH: Overruled.

I BY MS. WPISS: (Resuming)23

() 24 C Fhat is tne source of'your conclusion that you
,

|
25 have-taken'a look at this subject and tha t overfilling and

O
.
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;

() 1 overcoolino have no important consequences for BEW reactors?

2 A (WITNESS JENSEN) I have not looked at
,

f (~s .3 overfilling. I have looked at overcooling and the amount of
O

4 overcooling that might cause a loss of natural circulation.

5 I have looked at a study done by Babcock & Wilcox on steam

6 line break. I have done a study myself on the RELAP code.
,

7 And I have seen a study done by the los Alamos Scientific

i 8 Laboratory on overcooling transients.

9 And none of these analyses showed a loss of

10 natural circulation. So that particular point, I guess thea

11 only point I'm speaking to, the loss of natural circulation
,

12 on the prima ry system. I am not speaking to other potential

13 consequences.

~

14 0 Were you aware that in October 1979 the NRC sent

15 letters to all holders of BCW construction permits, in which

16 they stated that they were considering halting construction

17 of those B&W reactors because of their sensitivity to

18 f eedwater transients?

19 A (WITNESS JENSEN) The analyses I was speakinc of

,
20 were done since that study. I am aware of that study, and

!

21 th e lette r also .

22 0 You are svare of it, and you are saying that what
i

23 you just test 1' led to is an outgrowth or part of the study

24 initiated by those two separate 19,79 -- Cctober 1979~1etters

25 to E C 'a' CP holders?

|
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() I' A (WITNESS JENSEN) I believe the analysis done by
,

2 the Fabcock E Wilcox Company , 'the analyses were done by the
~

3 Babcock C Wilcox Company and in response to that letter, to

4 see the effects of overcooling transients on-the primary"

.

5 system.

6 0 Wha t about NRC 's o wn evalua tion? Are you familiar

7 with any of that?

8 A (WITNESS JENSEN) These were done to address this-

9 concern, yes.

10 0 When you say "these," what do you mean?
!

11 A (WITNESS JENSEN) The one done by the Los Alamos

12 Scientific Laboratory and the one done by myself.

13 0 All right. - Would you take a look, Mr. Jansen, at
O
~'

! 14 page 1, enclosure 1, on the document I have just given you,

15 that is. marked for identification UCS Ex hibi t 11. It

16 states :

17 "NRR has considered the issue of potential steam

18 generator overfill in connection with its review of BEW'

19 plan t transients. Although this issue is generic to all PWR
,

20 designs,-the EEN once-through steam generators -- CTSG --

21 appear to be the most sensitive."

22 That indicates to me as if this document was

23 reporting the results of the:NEC investigation which was

) 24 begun by that letter to all SCW CP holders in October''79;

25 isn't that accura te ?

l~( '

| '-
!

:

i

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345
p-- y- =, 3m- .- s - r se



. - . _ , _ .

1

k

6073

( ).
~

1 A (WITNESS JENSEN) I don' t know wha t this document

2 is reporting.

,jg 3 0 You told me'you had taken a look at something tha t
%)

4 NRC did , that Los Alamos did. Were there many other things

I 5 that .NRC wa s doing , and did you look at any of the rest of

6 those on this overfill and overcool issue?

7 (WITNFSS JENSEN) I am not sure I have looked at

8 everything NRC has done.

9 (Counsel for UCS conf erring. )

10 BY MS. WEISS: (Resuming)

11 0 Would you agree with the statement that the ECW

j 12 once-throuch steam generators are the most sensitive of the

l 13 PWR systems?
I

-

'

14 MR. CUTCHIN: In what respect, Mr. Chairman?

15 CHAIRMAN SMITH: Repest ycur question.

16 BY MF. WEISS: (Resuming)

17 Q Would you agree that the ECW cnce-through steam

18 generators are the most sensitive to steam generator

19 overfill?

20 A (WITNESS JENSEN) I do not know.

21 0 You do not know.

22 CHAIR?AN SMITH: Ns. W eirs, I know it is an

23 unconscious thing, but the editorial comment about the

() 24 answer ' --;

25 MS. WEISS: Yes. I am sorry,-Mr. Chairman.
!

~
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() 1 .BY MS. WEISSs (Resuming)

2 Q- Page 3 of enclosure 1 to tha t document labeled UCS

3 11, fourth paragraph down, notes: "As indicated above, some

O..

4 of the aspects of steam generator overfill are under review

5 by the staff."
4

6 Are you part of that review?

7 A (WITNESS JENSEN) I am reviewing the overcooling.

8 I suppose in that sense I am. I am not sure what particular

9 group these people are talking about.

10 Q If you are a part of the review, you were not

11 aware tha t this document -- you were not enough of a part of

12 it to be aware-that this document was being prepared,

13 coprect?

14 A (WITNESS JENSEN) Yes, that is true.

!

] 15 0 The paragraph continues: "However, the effect on

16 steam generator tube integrity and other portions of the

17 secondary system should be considered. These potential

'

18 effects could result in accident conditions more severe than

13 currently assumed ~ f or reactor licensinc."

20 Do you have any reason to disagree with that?

21 A (WIT!:ESS JENSEN) I am sorry, I ca nnot even find'

i

22 the paragraph.

23 0 It is the same paragraph we were reading from, the

() 24 fourth paragraph on page 3.

25 A (WITNESS JENSEN) Could I have the question again?

O
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() 1- Q Yes. The statement'is: "These potential offects

2 could result in accident conditions more severe than

3 currently assumed for reactor licensing." Do you have any
Os .

4 reason to disagree with tha t- sta ter,en t?

5 MR. CUTCHIN: Mr.' Chairman, is the questioner

6 referrino to the ef f ects tha t are set forth in the previous

7 sentence?

8 -MS. WEISS: Yes.
.

9 WITNEcS JENSENs No, but I have not reviewed the

10 ef fect of steam generator tube integrity.

11 BY MS. WEISS: (Resuming)

*
12 0 . Would you look at page 2 of the document, the

,

13 section labeled " Potential Consequences of Steam Generator
O

' 14 Overfill"'s "The potential overfilling of the stean
~\~/

15 generators can affect the response of the-primary system,

16 maintenance of the reactor vessel temperature within the nil

17 ductility t ra n si tion tempera ture limits, the structural

18 intecrity of the stean generator tubing, and other secondary

i 19 syst em compon ents."

20 Do you have any reason to disagree with that, any

21 of that?

22 (Pause.)

23 A' (WITNESS JENSEN) No. As I say, I just looked at

()- 24 the effect on natural circulation.

25 DR. JORDAN But what you looked at was
4
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( )- 1 overcooling, not overfill; is that correct, now?

2 WITNESS JENSEN: Yes, that is also correct.

4

rw 3 CHAIRMAN SMITH: Ms. Weiss, I am somewhat
U

4 concerned about- the series of questions propounded to a

5 witness who proclaims not to have knowledge of an issue, and

8you continue to ask him if he ha s any reason to disagree.

7 And it just does not-seem.to'come out right.

8 MS. WEISS: Well, I -- we just became aware of the

9 existence of this document. I don 't think we indicate that

10 that is any neoligence.

11 CHAIRMAN SMITH: I think my concern is a little

12 bit more quibbling.

13 MS. WEISS ' I know. The witness answered that he

.O'' 14 had done a personal review and he had looked at the effects

'
15 of overcooling , and there were no potential consequences of

4

16 a n y substantial degree on BCW reactors. And given this

17 official. document of the staff, I though t I was entitled to

18 ask --
2

19 CHAIRMAN SEITH: There has been no objection. You
,

!

20 are going f a rther than the implication of my statement. I |

21 am quibbling about the form of your questions. You say, do !

|

22 you have any reason to disagree. Well, he says he does net

23 know anything about it'one way or the other.

; () Ask him if he agrees or disagrees. nut a reason24

25 to disagree, under the foundations you have laid for these

! (~%%)
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("T 1. questions, does not really add anything to.the record.
\._/#

22 MS. WEISS: I see. I see what you are sayino.

.
3 . CHAIRMAN SMITH 4 And even if you do .i' the way I*

. U, 3 .
4 suggest, it-is not going to help a heck of a lot, either.

5 MS. WFISS: I am not sure I have any questions on

6 this , anyway.

7 (Counsel for UCS conferring.)

j . 8 MS. WEISS: Mr. Pollard reminds me I should ask

9 eith er or both of the other witnesses if they have an

10 awareness or any f a milia ri ty with the document marked UCS 11

11 or the studies which are summarized, the results of which

12 are summarized in that document.

13 WITNESS WERMIEL: I have no knowledge.
r~
(>g

,

14 WITNESS LANTZ: Yes, I was aware of it.

15 (Pausa.)

16 MS. WEISS: Well, after that digression we'go back
I

!
17 to Mr. Vermiel's testimony. |

18 CHAIRMAN SMITH: Before you do, I would like to

19 comment to Mr. Jensen that this is testimony on a Board

20 question , and he did volunteer an answer. As a result of

|
21 volunteering an answer, you were put through a good '

l

22 cross-examina tion. Don't let that deter you. The

23 information is necessary to the record, and that is part of

() 24 the problems of being a witness.

25 MS. WEISS: I get the impression that you rather

O
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!' - 1 enjoyed it, didn ' t -y ou , Mr .' Jensen?
.

2' (Lauchter.)
,

,

3 .SY-MS. WEISS: (Besuming)

O.
<

'

j, 4 'O Rack to t'r. . Wermiel and your answer.to Question
I

5 6B.
4

8 CHAINMAN SMITH: This might be a good time for-the'

7 af ternoon break.1

!

,- 8 dS. WFISS: Fine.
!

9 CHAIRMAN SMITH: Let's break until 3:00 o' clock'. |

| 10 (Recess.) !

l

11 )

I
| 12
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~

'

14
i

'

! 15
I,

~

,
16

1
'

17

I
'

i 18
1

4

j 19
.

; 20
i

| -21
4

! 22
l

| 23

: O 2.

|-
' 25

e

i O
i

ALDERSON REPORTING COMPANY,INC,
.

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

1
i



_ _ - - - -

,
,

|

|

|

6079

(J"1 1- BY MS. WEISS. ( Rosoming )

2 0 To finish the response to 6B, I just noticed

3 something I never noticed before, and that is -- no,-strike-~

4 that. I was on the' wrong page.

5 To finish Mr. Wermiel's response to-Question 6B,

6 your last paracraph states that like any other -- or like

7 other saf ety g rade systems , the EFU is also ' vulnerable to

8 operator errors, _ and you cive some examples, and you say

9 that , "However, improved emergency and opera ting procedures

10 both with operator trsining and these procedures should

11- limit the possibility of operator error."

12 Have you specifically reviewed the procedures for

13 Three "ile Island Unit 1, the new procedures?-

( s) 1,4 A -(WITNESS WERMIEL). I have read some of them, yes.'

15 Q Which ones have you read?

16 A (WITNESS WERMIEL) I have read the procedure for

17 loss of feedwater to one steam generator and both steam
-

18 generators. I have read the loss of inst ument error

19 procedure , the steam generator tube rupture procedure, and'I

20 do not recall say others offhand.

21 0 Did they have, or did Met Ed have prosedures for

22 these events prior to the accident at TMI 27

23 A (WITNESS '4ERMIEL) It is my understandinc that

-( ) 24 they did.-

25 0- Did you compare the new ones with the old onec?

rm
"ai

i
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''T 1. A (WITNESS WERMIEL) No, not specifically.(_/
2 C So you don't know in what way they may improve

3 upon or be diff erent from --

3
,

4 A (WITNESS.WERMIEL) I do know what changes were

5 made as identified by bars in the margin. Or I did know as

6 I read them. I could see where changes had been made.

7 0 .That indicated whether changes had been made from
,

.

8 the original procedures?

9 A (WITNESS WERMIEL) That is right, but I do not

10 know if they were only additions or whether they included

11 deletions or what, exactly.

12 Q You could just tell that there was something

1:t diff erent in that section?

14 A (WITNESS WERMIEL) That is correct, and I did look
i

15 for the specific concerns that I had, namely, that any of

16 the new instrumentation that was involved in our review was

17 included, and any new instructions that I was aware of had

18 also been incorporated.

19 Q Let me go through-Question -- Have you had

20 experience in the operation of nuclear plants? Have you

21 ever operated one?

22 A (WITNESS WERMIEL) No, I have not.

23 0 Have you ever trained operators?

() 24 A (WITNESS WERMIEL) No.

25 0 Have you written procedures or have you just '

O
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'1. reviewed procedures in t ne w ay you . described ?

2 A (WITNFSS WERMIEL) I have written no -procedures.

3 (Pause.)

J
4 0 Let me go to your answ er to Cuestion 6 A , Mr.

5 Wermiel's portion af ' tha t answer. -It is your testimony . that-

6 the loss of energency feedwater following a' main feodwater

7 transient is not an accident which must be protectei against

8 the safety grade equipmenti. Have you read the' licensee's

9 response to this question?

10 A (WITNESS WE5MIEL) Yes, I have.

11 0 Now, let me particularly direct you to one part of

12 it. The licensee stated on Page 1 of its response to this
i

1 13 question at the botto,m of that page, "The postulated event,
Oi

'L/ 14 then , if unmitigated, would result in a violation of plant

15 safety limits (i.e., the limits of 10 CFR 50.46).

16 Therefore, we believe that the event must be protected

17 against by the use of safety grade equipment."

18 Would you agree with the first part of that

19 sentence, that is,-that the postulated event, if

20 unmitigated, voud. result in a violation of the plant safety

'

21 limits in 10 CFR 50.467

22 A (WITNESS WERMIEL) I believe in the context that

23 the licensee meant where the postulated event here is a

) 24 given scenario, yes, it is possible that limits of 10 CFR

25 50.46 might be exceeded without some other mitigating means.
.

|

/'*)4
f

L
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( ). . 1 0 Why is~the staff requiring the upgrade of

2 emergency feedwater to a saf ety grade system if the accident

- 3 is outside the design basis?

~

4 A (WITNESS WERMIEL) The fact that the system is

5 safety grade is what makes the a ccident outside the design

6 basis. We do not postulate a total failure in a safety

7 grade system.

a O The system is not today safety g ra de; however, nor
,

9 was it at the time of licensing.

10 A (WITNESS WERMIEL) At the time of restart for a

11 feedwater transient it will be safety grade.

12 0 For a feedwater' transient?

13 A (WITN7.S.S WERMIEL) Yes.

14 0 Doesn''t the absende of, for example, documentation

15 f or environmental qualification af f ect that?

16 A (WITNESS WERMIEL) It affects the full

17 classification of the system, but the environmental

18 qualification is not a concern with respect to mitigating a
J

~

19 feedwater_ transient. You only get into a concern with

20 environmental qualification-for tre area that still seems to

21 be of concern with respect to a main.steamline break in the

22 in termediate building.

23 0 Let me just make sure I understand that before I

()#

24 move on . If emergency feedwa ter were- not sa f e ty grade, then-
,

25 you would agree that a loss of main feedwater and a loss of

O
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-

' |({} .1 emergency feedwater wo'' be a design' basis event within

i- 2 your definition ' of safety grade? I am not trying to catch

3 you -up on that.

O4

.

4 A '(WITNESS WERMIEL)' I think in 'the contev t of

1 5 today 's review , - the answer . would be-yes.

6 DR. JORDANS Yes to what, now?

7 WITNESS'WERMIELa. Yes to her statement that.if the

8 emergency feedwater system were not safety grade vith

9 respect to this transient, that the postulated loss of it-

10 would be a design basis event.

11 BY MS. WEISS: (Resuming)

12 0 You reference again in your response to Cuestion

t3 6 A the modifications that are going to be made to the
,

14 emergency -f eedwater system. You reference Page C8-35,x

16 C8-3 6, and 08-37 of the-restart SER. Can you tell me

f 16 exactly which will be completed prior to restart?
.

1 17 (Pause.)

18 DR. JCRDAN: Off the record for a moment.

19 (!ihereupon, the hearing was briefly off the

20 reccrd. )

i 21 *P. CUTCHIN4 That is now Staf f Exhibit 1 for.

22 identification.

23 MS. WPISS Right.

) 24 BY MS. WEISS: (Resuming)

25 0 If you need to reference any other portion, feel

O
I

,
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(~) 1 free.
v.

2 A (WITNESS WERMIEL) I hope to be able to ' summarize

3 that'.by merely say'ing that all of the described
_t

' '

4 modifications, with the exception of the four control and

5 four block valves design and the automatic initiation on low

6 steam generator level, and now it is my understanding that
~

7 the automatic initiation on main steam to main feedwater

8 dif f erential _ pressure mismatch will not be in by restart.

9 Q With those exceptions, the rest will be completed

10 prior to restart?

11 A (WITNESS WERMIEL) Yes.

12 (Pause.)

13 0 I am not sure that I can correlate your summary to

() 14 the restart report, and I an particularly confused about

15 Item 7 on Page C8-37. Was that included in your summary of

16 exceptions?

17 A (WITNESS WERMIEL) I am not sure I did include

18 everything that was in Item'7. By the four bicck valve,

19 four control valve design, I also meant to say that the

20 automatic opening of the flow control valves independent of

21 ICS will not be in by restart as well.

22 0 Well --

23 A (WITNESS WERMIEL) If you would like, I could go

(]) 24 back to Item 1A and just go thrcugh the whole thing.

25 0 I was going to ask you to start'on Item 1, C8-35,

-

1

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



.

-6085

h 1 and .co through those, but.it there.is an easier way to-do it-

2 -- I just want to make sure I ha ve no t made a mistake.>

. 3 A (WITNESS!WERMIEL) Okay. Item 1 refers back to

; 4 Item 1 A, Number 1,.which indicates that the emergency

5 feed water.- system pum ps will . start automatically on loss of
;

6 all main feedwater pumps and loss of all reactor coolant

7 pumps. That will be in prior to restart.

8 0 okay.

9 CHAIRMAN SMITH: Let me interrupt just for a

j- 10 momen t. Order Item 1A-1 then would be the -- the one would

11 be a ' reference to Number 1 on Enclosure 1 of the June 28,

12 1979, letter.

13 WITNESS WERMIEL: Exactly. The SER is directly
'

14 correlated to the order, I believe. Number 2 on CS-35, this

15 describes the design for automatic initiation of the pumps.

16 One portion of it will not be in by restart, as I understand

17 no w , and tha t is the circuit which con tains the pressure

18 switch to identify a differential pressure mismatch between |

19 main cteam and main feedwater.

20 FY MS. WEISS: (Resuming)

21 0 So your testimony-is that circuit will not-be j

|
22 completed prior to restart, but the rest will. i

23 A (WITNESS V Er(M IEL ) That is right. On Page C8-36 --
,

O !
24 e 3==t oae seco a- setore roe ao oa to thet oae, 1

25 am sorry , where is low stean. generator pressure mentioned in

nv
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(]) 1-Item 2 -- lowLsteam generator level mentioned in Item 2?
)

2 A- -(WITNESS WERMIEL) On the top of Page C8-36, we

3 identify automatic pump start.on low level indication of-
(w8

4 steam genera tors.

5 0 Okay.

6 A (WITNESS WERMIEL) .That will not be in by restart,

7 as I understand it.

8 0 Okay. Thank you. You can continue, please.

9 A (WITNESS WERMIEL) The second pa ragraph on Page

to C8-36 describes the long-term modification to the flow

11 control valves. -That will also not be in by the start.

12 The third paragraph, Number 3, identifies a

'

13 capa bility to perform a channel' functional test. That

14 capa bility will exist prior to restart. Item Number 4,-

15 power f rom emergency buses, will be in prior to restart.

16 Item Number 5, manual system initiation, will be

17 in prior to restart.

, 18 Item Number 6, the capability to automatically

19 load tha motor-driven emergency feedwater pumps to the l

20 diesel buses, will be in prior to resta rt.

21 Th e next pa ra g ra ph talks about the backup air

22 system . That will be in prior to restart.

23 Item Nunber 7, I guess the first substantive

() 24 paracraph is the third one from the top of the page. The

25 new manual control valve station or manual loader station,

}
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, 1'as I have heard it referred to, will.be in prior to restart,
~

'2 and -a modification to ' the steam generator level

- 3 instrumentation will be in prior to restart. The specific,

' V
< modification is not as described here, but as identified -

5 the licensee's attachment.

6 That change was made subsequent to the writing of

7 this document.

8 I believe that covers everything. As I mentioned

9 before, and I think I should mention it again, the restart4

10 date is in my mind an unfixed time, ard NUREG-0737 has

11 certain requirements that supersede much of what is written

12 here, and I do not know how tha t would impact the specific
.

13 requirements for exactly what will be available when.

14 0 You mean 0737 may --

15 A (WITNESS WERMIEL) 0737 may require more than what

16 is identified here, because the restart date that was in my(

17 mind , I think, at the time of this ' documenta tion may be

18 somewhat different from what it will be in actuality.

19 Q Do you know whether it would in any case chance

20 th e other way? In other words, it would not work the other

21 va y ?

22 A (WITNESS WERMIEL) No. No. As I iden tified , this

23 would be a minimum.

] -( 24 C Okay.

-25 DR. JCRDAN: In that connection, don't most of the

,O
f
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}}- 1 items in the -- well, in the docuwent that summarizes the

2 situation -- What was the number ? e

3 WITNESS WERMIEL: 0737.

C
4. DR. JORDAN: Yes. For these items on emergency

5 feedwater, isn't a January 1 date given for most of those
_s

6 items?

7 WITNFSS WERMIEja NUREG-0737 calls out the
4

8 specific requirements for two aspects of the emergency

9 feedwater system, those being the automa tic initiation of

|n the system and safety grade flow indication of the system. !:

11 The implementation date in that document for automatic

12 initiation is now identified as July 1, 1981.

13 DR. JORDAN: July, not January. 1

14 WITNESS WERMIEL: Yes, and_I believa the same date
|

15 is applicable to the saf ety grade flow indication as well. |

|
16 At any rate, the safety grade flow indication will be in for )

17 sure prior to resta rt. Exactly how much the automatic

18 initiation system will be upgraded at restart is what I was

19 really referring to.

|
20 DR. JORDAN: I see. The control rate initiation

21 - 11 be there, however.

22 WITNESS WERMIEL: Definitely.

23 D'. JORDAN. Yes.

() 24 BY MS. WEISE: (R suming)
4

25 0 You discuss the Oconee inciden t. It is like a ,
;

O
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You say that,(,j - 1 movie title with " Incident" in capitals.

2 " Prior to installation" -- this 'is - on Page 2 of your

3 testimony; --

j. 4 " Prior to installation of the fully safety grade system, an

5 Oconee type. event may result in a-momentary loss of

$ 6 emergency feedwater." How long could such a momentary loss

7be?

8 A (WITNESS WEBMIEL) I would expect it to be
,

9 somewhat less than the minimum 20 minutes bef ore emergency-

10 feedwater must be actuated. I cannot'say exactly how long.

11 Bu t the operator should be aware of the fact that he has no

12 feedwater -f airly soon af ter s'uch an event.

13 _ Q Assume that a non-safety emergency feedvater

14 control valve f ails to open. How'Jong could i't be until the

15 operator can arrange for that to be manually opened?

16 A (WITNESS WERMIEL) Are you talking about manually

17 opening it locally?
;

18 0 Yes.

19 A (WITNESS WERMIEL) I do not know how long it would

20 t a k e . I would assume it would be on the order of our rule

21 of thumb of no more than 20 minutes.

22 0 Mr. Lantz, now, I am coing to Cuestion 6c. That.

23 1s the Board question askino for the experience in other I

(% i

s_) 24 power 31 ants with f ailures of saf ety grade emergency
|

25 feedwater systems if they have such systems in other power

D)(_
!
I
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1 plants. You shanged your testimony.en Page 4 today by.

2 adding a sentence to indicate that you did not look~at this
,

p 3 misalignment or operator errors. Would you define,

V
i 4 misalignment?

5 A (WITNESS LANTZ) Various valves allon one way.or

6 the other.

7 Q Could you move the microphone closer to you,

8 please?

9 A (WITNESS LANTZ) It is not on. Valves in'the

10 syr+ em are set up to go one way or the other.

11 Q Why did you not look either at valve misalignment
.

12 or operator errors?

13 .A (WITNESS LANTZ) When we prepared this testimony,

.14 we interpreted the Board question to mean f ailures of safety-

15 grade emergency f eed water - sy stems themselves, the actual
,

16 system f ailure, but when we saw the licensee's testimony, we

17 discovered that they made a broader interpretation of the
:

18 cuestion and they ' included o pera tional errors. Those two

19 lists came out entirely diff erent, and you would expect them

'

20 to b e th e sa m e .

I 21 -Q The TMI 2 accident would fall within the-

22 misalignment category or the operator error category.

23 A ~(WITNESS LANTZ) I do not think TMI 2 is safety

O 24grede, 1e it2

25 0 No, I am not asking why it did not show up on your

'

Oj

T
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'I i 1 list, but. tha t was an operator error and or a misalignment

1

2 within your definition. y

3 A (WITNESS LANTZ) Yes.

v.
4' .Q. Do you know how many instances of valve

5 misalignment there 'have been leading to a failure of.

6 emergency feedwater?

: :7 A (WITNESS LANTZ) Including all operational errors

8 besides valve misalignment, or just valve misalignment?
,

9 0 -Assuming that you had looked at misalignment and

10 operator errors, how many more cases would you have added to

11 Your list?

12 A (WITNESS LANTZ) There are five in total, but one

13 of those occurred prior to commercial operation, so there

b 14 were four.,

15 0 Are those e xac tly the same ones that showed up-on

16 the licensee 's - list ?

17 A (WITNESS LANTZ) They include the ones -- he did

18 not have that many, but they include the ones oh his list,

19 ye s.

20 0 Now, which did you discover which are,not included

21 on the licensee 's list?
'

22 A (WITNESS LANTZ) There was one on Kewaunee, on

23 8/1/74, where - the opera tor. did not hold the control switch

O'
24oa etert 1oae eaeuca, eaa tuer ate aot stert either or tue

25 two pumps, and then there is one at ANO 2 on 4/7/90, April

O
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f( - 1 7, 1980, where both emergency feedwater pumps- lost feed ~

2 section -f or about a minute d ue to improper alignment.'

'3 .Those were the only other two.

C
4 0 Is ANO the Arkansa s Nuclear Unit?

5 A (WITNESS LANTZ) Yes, Unit 2.

-e DR. JORDAN: Unit 2?
I

7 WITNESS LANTZ: Yes.

8 DR. JORDANS Which one is tha BEW. plant?

9 WITNESS LANTZ: Unit 1.

10 BY MS. WEISS: (Resuming)

11 0 I notice you did not stop at 3/28/79. You looked

12 at licensee event reports beyond that date, right?

13 A (WIT 5ESS LANTZ) Yes, the day I got the listing

.
14 was Juns 17, 1990.

'

15 Q Okay. And you 1 coked up through June 17, 1980,

16 both for f ailures ca used by operator error and misalignment

17 and for f ailures caused by componens problems.

18 A (WITNESS LANTZ) Yes.

19 0 Okay. And there were none of those after 197.6?
20 In other words,'the last incident on your table on Page 4 is

21 1976. I take that to mean there were no other incidents

22 caused by component failure.

23 A (WITKESS LANTZ) Up to when I got the listing,

O 24 $'17'8o-
'

25 0 Okay. How many plants have safety grade emergency

O

ALDERSON REPORTING COMPANY,INC.

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

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



, . . - ,

I
'

i

|

|

6093

j ]) 1 feedwater systems?

2 A -(WITNESS.LANTZ) Thirty-three.

- 3 Q. Do-you know the number of reactor years
. s /

4 represented by ' the; operation of those-plants?

! 5 A (WITNESS LANTZ) It is-about 200.
;

6 DR. JORDAN: Number of hours?
i

7 MS. WEISS: Reactor years.

8 DR. JORDANa Reactor years. Yes.

[ 9 WITNESS LANTZs This is commercial operation.
1

10 MS. WEISS 8 Yes.
a

i 11 DR. JOEDAN: Thank you.
i

12 BY.MS. WEISS: (Recuming),

13 0 Can I ask you just for the record now, adding in

%) 14 the failures of the feedwater due to operator error and .

15 misalignment to the ones which originally appeared in your

18 table, what is the total number of incidents?

17 A -(WIT:iESS LANTZ) During co?.mercial operation,'it

18 is ci;ht..
1

19 0 Can;you draw any conclusions on th e reliability of,

.
20 these systems or the f ailure rate based on that data, that

.

21 1s, eight failures in 200 reactor years?

22 A (WITNESS LAhTZ) That is it. That is the

23 conclusion.

() 24 0 Is taat.an acceptable failure rare?

25 A (WITNESS LANTZ) I have no basis for sayino one

(
,
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/~ 1way or the other. I do not know.\a)
2 CHAIRMAN SMITHz. Do you mean actually that that,

3 you _ think, is a statistically significant number of failuress

4 out of 200 reactor years,.and that your conclusion is, that<

5 is representative of the experience?

6 WI" NESS LANTZ That is the actual data. That is
.

7 the number of f ailures reported t ~ the LER system which

8 supposedly reports f ailures of saf ety grade systems. And

9 that is the number of syste- failures in 200 reactor years

10 of operation. And that is the only thing you can say about

11 it .

12 BY MS. WEISS: (Resuming)

13 0 Is it possible that there vere other f ailures of

14 emergency feedwater not reported?

15 A (UITNESS LANTZ) Not of emergency feedwater. It
;

16 is not likely, because the reporting requirements are

17 diff erent for different tech specs. It depends on the

18 plan t . But I think that is covered adequately in all of

19 th en .

20 0 Is it possible that if for -- Did you want to

21 conf er ?

22 CHAIRMAN S ITH Give us just a moment, please.

23 (Pauce.)

()'

24 CHAIRMAN SMITHS v r. Lantz, you said before that

25 you believed -- well, that there were eight failures of the

(Os)
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(} 1' emergency feeli''*er. system out of 200 years of commercial

2 operation.- Is that correct?

3- WITNESS LANTZ: That is correct.
O)' %

4 CHAIRMAN SMITH 4 When I look at the four examples

5 other than the four that you added, it seems that each of

6 those were somehow ' connected with startup mode tests

7 opera tions, and I wonder if those plants were in commercial

8 operation.

9 WITNESS LANTE: Yes, they were all in commercial

10 operation , eight plants in commercial operation.

11 BY MS. WEISS: (Rasuming)

12 0 Those are start-up tests that have to be done any

13 time the reactor shuts down and comes back up for
,

.~

14 servicing.

15 A (WITNESS LANTZ) Yes.

16 CHAIRMAN SMITH: Is that helpful, that

17 information, to the -- at least four out of the eight,

18 perhaps others were during the start up mode.- Does that

19 knowledge provide any significant information?

20 WITNESS LANTZ: I do not know. Do you mean as

21 f ar as the actual reliability of the syster is an emergency?

22 CHAIRMAN SMITH: -Yes.

23 WITNESS LANTZ: I do not know. I think Jerry

() 24 could . proba bly answer that letter.

j 25 WITNESS WERMIEL: Yes, I think it does have some

!

O
%J
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-o- 1 meaning. I think what it is identifying is that because youU
2 are using a system fcr other than an accident mitigation for

3 some other purpose, - you migh t tend to have more of a chance

O 4 of it not being available.

5 CP.AIBMAN SMITHS- Then identifying that increased

6 risk , increased precautions also then would be in order.

- 7 You could say, look out for these event: during startup.

8 WITNESS WERMIEL4 Yes, I would think so, because

9 during startup you may be doing something other than wha t

10 you would normally- be doing wi th the system, and also those-

11 plants that use the system for startup and shutdown are

12 putting more of a demand on the system, and thenefore

13 increasing the probability of failure.

O
\_/ 14 DR. JORDANS That raises two questions. One is, -

15 these were reactors then that used the emergency feedwater

16 system regularly during startup as contrasted with the TMI 1.

f 17 WITNESS WERMIEls Th a t is correct.

18 DR. JORDANS All right. The second thing is,

19 howcVer, that even though they are in a restart phase, they

20 do have residual heat, afterheat, and there is the

21 requirement for a heat removal system in any -- even so,-

22 they have not been shut down so long that residual heat is

23 gone . Isn'_t that so?

| - 24 WITNESS WERMIEL: I believe tech specs requ'. red

25 the emergency feedwater system to be available in normal

O
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() 1 power operation mode, a: shutdown mode, and a startup mode.

2 Yes.

3 DR. JORDAN: All right.

4 BY MR. POLLARD:

5 Q Just to follow up the point that the Board has

6 raised , would it not be also correct that for plants like,

i 7 Three Mile' Island where the emergency feedwater system is

8 not used for startup, that the system could be failed and
:

9 you would not find.that out because you are not using it for
.

10 startup?

11 A (WITNFSS WERMIEL) Depending on the type of

12 f ailure, I suppose that is possible. You would know about

13 valve positions because you do periodic checks of that. You
1

'' 14 'would know about pump availability because you do a periodic

15 check of that also. And I do not think it is very likely
~

16 that both trains of the redundant system would be

17 simultanecusly out without your knowing about it. I just
j

! 18 think that is a very remote possibility.
1

19 0 But that is what happened at Three Mile Island

20 Unit 2, isn't it?

21 A (WITNESS WERMIEL) I don't think Unit 2 had the

22 same requirements for valve position chegk that are nov

23 required, as a for instance.

() 24 - 0 Am I correct that one of.the purporos of

25 surveillances tests of the Three Mile Island Unit 1

O
.

ALDERSoN REPORTING COMPANY,INC,

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

-_. __



.- .. .. .

6098

() 1 emergency.feedwater system is to detect failures? Is that

2 correct?

-gg 3 A (WITNFSS.WERMIEL) Yes.
's J

4 0 And-that you would not necessarily know the system

5 was in a f ailed mode until you did ~the test?

6 A. (WITNESS WERMIEL) Yes.

7 Q Would you also agree that on the average, on a

8 statistical basis, that if you find a system in a failed

9 condition as a result of a test, on the average, it has been

10 in the f ailed condition f or half the time since the last

11 test?

12 A (WITNESS ERMIEL) I guess strictly statistically,
;

13 yes. You are going to go 50-50, sure.

14 CHAIRMAN SMITH: One final question on this, Mr.

15 La n tz . Are you drawing a distinction between emergency

16 feedwater pumps and auxiliary feedwater pumps when you

17 listed these LER's?

18 WITNESS LANTZ: No.

19 EY MS- WEISS:

20 Q I wanted to ask a couole of more questions about

21 the extent to which you wo rilu expect the LER's reporting

22 system to pick up all of the incidents of emergency.

23 feedwater unavailability. Assume that -- Just a second.

.
24 (cauce.)*

25 0 Assume an incident like Three Mile Island 2, where

CE) -

ALDERSON REPORTING COMPANY,INC,
"

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



6099

(~ ) 1 both . emergency feedwater valves were closed. If that wa s -

2 discovered -- if that vere discovered by the operators and

3 the- valves were opened, but emergency feedwater was notg
"

4 needed during the time that they were closed, would that

5necessarily appear in an LE3?

6 A (WITNESS LANTI) Yes.

7 (Whereupon,'a discussion was held off the record.)

8 BY MS. WEISS: (Resuming)

i
9 Q Let me postulate another event. Assume a plant

10 would have two motor-driven emergency feedwater pumps and

11 one diesel generator is out of service on one train, and one

12 of the motor-driven pumps disabled for some entirely

13 unconnected reason on' the other train. Isn't it possible

14 that in that case the oper'ator might not be aware of the
i4

15 f act .that emergency feedwater would be totally disabled? !
i
'

16 A (WITNESS LANTZ) That would be an LEE, a

17 reportable occurrence , and it might not be reported, or it

18 might be conceivably, but still it would be in violation of
.

19 the tech specs.

;o O '4h o would be required to report it if he became

21 awa re . of the fact that he had a totally disabled system?

22 That is what you are testifying, that he might not recognize
1

23 t h a t .

(~s) 24 A (WITNESS LANTZ) Yes, but he should.
r

25 CHAIEMAN SMITH Wouldn 't either one of those'

.

(

!
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I,

( ]i 1 events , not .the consequences , be a b' asis for an LER?

2 WITNE53 LANTZ: Yes.

3 CHAIRMAN SMITHa' Separately?
?

.

4 WITNESS LANTZ Yes, they report it if they'do not

5have.the required systems available, and they are required

6 by the technical specifications. Any time they violate the

7 technical specifications on the emergency feedwater
.

- 8 syntens ---

=

9 .DR. JORDAN: But, yes, they could - one of the

10 diesels could be out for a while. That would not be a

11 violation.

12 WITNESS LANTZ: If they don't have the emergency

13 feedwater available, including-the source of power for it,

'

14 i t would be a viola tion of the tech s, ocs.
,

15 DR. JORDAN: -They are allowed to have one system

I 16 ou t for 40 hours without it being a violation.

17 -WITNESS LANTZ: That is right.

18 DR. JORDAN: So it is not an LER then?

19 WITNESS LANTZ: Not until they a re in violation of'

20 th e technical scecifications.

21 DR. JOEDAN Okay.

22 BY MS. WEISS: (Besuming)

23 0 Y6u state at the top of Page 4 tha t all plants '

() 24 perf orm routine periodic emergency- feedwater system-

1
25 surveillance testing in accordance with specific plant

O

'
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*3 ~1 technical specifications. 'Can you tell me how of ten the-
_b/-

' 2 various parts of the system are tested?

3 A (WITNESS LANTZ) No, I cannot'. Probably Jerry

.O
4 could answer that better than I.

5 A (WITNESS WERMIEL) .Yes, I know some of that. The

6 pumps themselves undergo a' functional test every ' 30 days. I

7 believe the valves are stroked - - - pardon me. Those motor,

i

8 opera ted or air operated or air operated type valves'are

9 stroked on a 90-day basis, and I think that is it.

10 Q Is the circuitry tested?

11 A (WITNESS WERMIEL) Yes. I am sorry. The

12 circuitry is tested on a more f requent basis. I do not

13 recall -- There have been changes in the requirements f or

)* 14 circuitry testing, and I do not recall the specifics cf the

15 tech specs f or tha t.

16 (Pause.)

17 DR. JGRDAN: Are you about to leave tha t paragraph ?

i 18 MS. WSISSt Yes.

19 DR. JCRDAN: I guess I wanted to understand that

20 1ast sentence while we are there, "These are cases where

21 sufficient amergency *eedwater was no t available, although

22 emergency feed. water was not required at tha time to cool the

23 reactor. " In a case where emergency feedwater was not

() 24 available, wouldn't that be a violation?

t.
25- WITNESS LANTZ: It sa y s , "These are-cases."

<
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i - '1 .DR. JORDAN: "These are cases." O h ', yes. I

2 misread. .Thank you.

3 BY MS. WEISS: (Resuming)
gs
\-['

4 0 I take it that you did -- you and the licensee

5 used very different data bases in answering this question,

6 but all of the plants that -you list on Page 4 are -- do have

7 safety grade emergency feedwater systems.

8 A (WITNESS L ANIZ) Yes.

9 Q Do you know if any of these plants got th eir

10 operating licenses af ter TMI 2 --

11 A (WITNESS LAhTZ) Let me see. What is th'e date on

12 this ? Just a minute.

13 0 Wait, strike that.

() 14 (Pause.) '

.,

1E A (WITNESS LANTZ) I don't know the date of the.TMI

16 2 operating license, commercial operation.-

17 (Pause.)

18 0 Some -- At least some of these plants got their

19 operating licenses before Three Mile Island Unit 2?
,

!
'

20 A (WITNESS WERMIEL) They all did.

21 0 Why did they have safety grade emergency feedwater

22 systems and Three Mile Island Unit 2 did not?

23 (Pause.)

24 A (WITNFSS WERMIEL) First of all, I think the
O<

25 interpretation of wha t constituted a safety grade system'has

O
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1 changed over the years', particularly.with respect to-some of

2 these very old ~ plants. And I honestly do not know why the

3 full aspect of'a safety grade system was not' applied to TMI

42.

. 5 0 Then that really would be two separate questions,

8 I guess. One would be as judged against the standards which

a 7 applied a t the time they received their license, were they

8 judged to be safety grade?,

9 A (WITNESS WERMIEL) That is correct. That is what
,

4

10 we are trying to say, that these were safety grade at the

11 time they got their license.

12 0 But TMI 2 was not even according to the

13 requirements at the time it got its license --

() 14 !R. BAXTER: Excuse me, Mr. Chairman. Are we

15 meaning to talk about TMI Unit 2 instead of Unit l?
|

16 DR. JORDANS Yes, I think she mean s 2.

17 MR. BAXTER: What is the relevance?
.

:
18 Dd. JORDANS Well, I g uess it is a point that i

19 interests me, tuo, because my. understanding was.that TMI 2

20 emergency. feedwater system was not considered an erergency

21 a safety f eature, and did not meet all the requirements--

|

22 for an emergency for safety systems, ard I think that is--

23 wh a t she is inquiring into.

rN 24 MR. BAXTER: But we have th a t same testinony for
Nsl

25 Unit 1. I am not sure where it takes us.
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1 MR. POLLARD 4 Perhaps I can explain a little bit
(^3.,)

2 more. Where this line of questioning is going is towards

. 3 the adequacy of the data _ base used in responding to the

\~ 4 Board's question. The Board specifically asked the question

5 in terms of safety grade emergency f eedwater systems, and I

6think if we pursue this, we will find there are some recent

7 plants, recently licensed plants which did not have safety

8 grade systems at the time they were licensed but actually

9 have perhaps better emergency feedwater systems than some of

10 the real old plants which were called safety grade.

11 Therefore, if you had asked the question

12 dif f erently , you would have had reported more failures than
a

13 you now have reported to you.

() 14 DR. JORDAN I see.

15 MR. POLLARDS So we are exploring this, what we

16 mean when we call it a saf ety grade system, and I think the

17 witness has explained it quite well. It was safety grade at

18 the time it was licensed, as those requirements applied at

19 tha t particular time.

20 DR. JCRDAN: I see where you are going. That is

21 fine. Go ahead and pursue that. Mr. Pollard, you are being<

1

22 poin ted at.

23 CHAIRMAN SMITHz So , to ca rry it -- I don't see

(]J
'

24 how that helps your position.

.25 MR. POLLARDS I would just like to .be able to

Ov
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1 point out that if you had simply asked, what has been the{}
2 experience-in fialutes of eneroency feedwater systems, we

3 would have recorded in both the staff and the licensee's

O 4 testimony many more failures than we have reported, and I,

5 assume that the reason the Board asked this question is

6 going towards an ultimate judgment on the reliability of

i 7 emergency f eedwater as it relates to restart of Uni.t 1, and

8 all I am tryinc to do is point out to the Board that it is

9 because of the way you asked the question that you have only

10 eight failures.

I 11 CHAIRMAN SMITH: Bec_ase the question was limited

12 to safety grade feedwater systems?

13 MR. POLLAPD: And that is what I am pointing out.

( 14 For example, they reported a failure on Ginna.

15 MP. 'UT.HIN: Mr. Chairman, there might be aJ

16 simple way to resolve this question, and tha t is to have the

17 Board or the intervenor pose that question to the witness

18 and see if he is able to respond..

'

19 DR. JORDAN 1 think it is worth going after. I

20 said emergency feedvater system because I was -- I said

21 safety grade because I was primarily interested in the
4

22 experience with saf ety crade systems, presuming that this

23 would be a safety grade system with TMI 1 or projected to be

24 such .
. .J

25 On tho other hand, I think that. the question you

O
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1 raised, the~ point you raised is a very interesting one, and
[}

| 2 if we excluded a lot of information by asking it-that way, I
1

!

3 would like to know it.'

1 ()
| 4 .So, I think hr. Cutchin has a very good
|

5 suggestion, that we ask the question.
.

6 MR. POLLARD: Do you wish to ask it, or should I?
i

7 DR. JORDANS You are doing such an excellent job,

8 I pass to you.

9 BY MR. POLLARDS

10 0 In preparino your response to the Board's question
4

11 here, when you did your data sea rch, did you specifically

;* 12 search only those plants which had safety grade emergency

13 feed wa ter systems?.

' ( )- 14 - A (WITNESS LANTZ) No. -

15 0 You searched all plants without regard to the

16 classification of emergency feedwater?
;

17 A (WITNESS LANTZ) Yes.
;

18 0 How many total f ailures did you find in yo ur

19 c3 arch , including failures of misalignment and operator

20 errors?

I 21 A ( W IT'IESS LANTZ) Nine.

22 0 Compared to the eight that you have testified to?

23 A (WITNESS LANTZ) Yes.

() 24 0 So from the historical da ta it really does not

25 make any dif ference whether it is saf ety grade or not?

()
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{ 1 A (WITNESS LANTZ) That is right.

2 CHAIETAN SMITH: Except that you increase the

3 number of reactor years ' experience?

O
4 WITNESS LANTZ That is right.

5 (General lauchter.)

6 DR. JORDAN We lost ground.
i

7 MR. CUTCHIN: Can we carry it to the conclusion,
i

j 8 Mr. Chairman? We have the other evidence in the record.
i

9 DR. JORDAN: Mr. Pollard and I have lost ground in'

10 a sense that we are both --

11 MR. POLLARD: Let 's finish it up so the record is

12 entirely clear.

13 DR. JORDANS This does not mean that Mr. Pollard
,

( 14 and I necessarily have the same views.
.

15 MR. POLLARD: With respect to a complete record, I

16 am sure we do.

! 17 BY MR. POLLARD: (Resuming)

18 0 How many pressurized water reactors are there , and

19 1 am assuming those are the only reactors that have

20 emergency or auxiliary feedoatav systems --

; 21 A (WITNESS LANTZ) We ha ve 43.

22 Q And how many reacter years of commercial operation
i

23 are represented by those 43?

/'l 24 A (WITNESS LANTZ) 280.V
,

25 - Q So we have nine failures in 280?s

O
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. 1 A (WITNESS LANTZ) Yes.

2 MR. POLLARDS Thank you.

3 (Pauce.)

4 BY MS. WEISS: (Resuming)

5 0 For each of the cases listed on- Page 4 of your

6 testimony, Mr. Lantz, could operator action have restored

7 emergency f eedwater in 20. minutes or less?

8 A (WITNESS LANTZ) I cannot answer that. I do not

3 know.

10 0 Do you have an opinion ? And I ask you to look at

11 those carefully. Tell me if you have any opinion about that.

12 A (WITNESS LANTZ) I think Jerry would be better

13 qualified .

14 0 Okay.

15 A (WITNESS WERMIEL) Honestly, it is a little hard

16 for me to tell from the kind of brief description that is

17 given here. I honestly could not say. I think a lot of it

18 would depend on the situation at the time of startup here.

19 Sometimes when they are starting up a plant there is an
|

20 operator in .the vicinity of the auxi.'.iary feedwa ter pumps..

I 21 And perhaps not in some cases. It is very difficult to say.

22 CHAIRMAN SMITHa Mr. Lantz, did you take the
l

23 description of these events fron the computerized bank of- j
4

O 24 tea s? l

25 WITNESS LANT": Yes.

O
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(') 1 CHAIRMAN SMITH 4 And this was the printout that
V

2 you received as' derived from that?

_ 3 WITNESS LANTZ Yes.

' ' ' '
4 CHAIRMAN SMITH I do not -- it is just too much

5 opportunity f or unreliability. I think for him -- Well, let

! 6him respond. But we don't know much about the input.

7 BY ES. WEISS: (Resuming)

8 0 Did you look at the LER itself for these events?

9 A (WITNESS LANTZ) On some of them. On these, I3

I 10 did , yes .
i

11 (Pause.)

12 0 Let's look at Question 6F. This is one of Mr.

13 Jensen 's responses.

() 14 CHAIPMAN SMITH Are you done wi'th that category

15 now?

16 MS. WEISS: Yes.

17 BY HS. h*EISSs (Resuming)
1
3

18 0 The question is whether the system can te taken to

19 cold shutdown with bleed and feed coolinc only , and your

20 response is that you have not requested nor has Metropolitan

21 Edison provided you with either procedures er analysis for-

22 cooldown of the reactor coolant system by feed and bleed,

23 nor have you perf ormed such an evalua tion. You therefore

(~ 24 don' t know whether bleed and feed can be otilized to achieveV)
25 cold shutdown.

V(~h
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j, 1 Do you know from your analysis that there is a

(~)
2 need to re-establish feedwater within 19 hours to go through

3 -- t o get to cold shutdown?

4 A (WITNESS JENSEN) The 19 hour number here comes

5 from a calculation of running both of the high pressure

6 injection pumps during this entire period. I think the

7 likeliest time of injection would be much longer than this,

8 because the operator would throttle back the high pressure

9 injectic7 system as the decay heat'lovel decreased to

10 main tain the 50-degree subcooling critaria.

! 11 (Pause.)

12 A (WITNESS JENSEN) The system could still be

13 operated feed and bleed af ter the borated water storage tank

(') 14 were emptied by recirculating the water from the stump, so I

15 ha ve not really identified any time limit for the operation

16 of f eed and bleed .

17 0 fou say that the primary objective of the operator

18 throughout this time would be to establish either main or

19 emergency feedwater flow to the steam generators, and the

20 majority of these components are located outside of

21 cont ainment , and would be available for service.

22 Do you know which components are not located

23 outside containment?

24 A (WITNESS JENSEN) There is a run of pipe between

25 the containment building wall and the steam generator and

Y.
4

%/ 9
9

t

e
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(~ I there are some vent and drain line valves which are not in~ v)
2 the direct f eedwater line that are part of the system, which.

. 3 are located inside of the containment.
)

*

4 All the other components are located outside the
:

5 containment, the valves and the pumps that must be opera ted

6 for the system to work.

7 0 Have you reviewed the possible radiation levels at
'

8 the locations where emergency feedwater equipment 137 I

9 mean, af t9r an accident?

10 A (WITNESS JENSEN) No, I have not. However, the

11 core would not be damaged in this process of feed and bleed,

12 so that the radiation within the core would be contained

'

13 within the reactor vessel. Fo one would not expect to have

l ( 14 high radiation levels outside containment.'

15 0 So your assumption then is that there is no core

16 damage. Is that correct?

17 A (WITNESS JENSEN) The analysis of feed and bleed

18 with two pumps indicated there would be no core danage.

19 (Pause.)

20 0 Is your testimony based on the condition of the
,

|

21 plant at startup or after final upgrade? This is in .

'I
22 response to Question 6G.

23 A (WITNESS JENSEN) If you are talking about the

() 24 decay hea t level, that is based on infinite operation.

25 0 Excuse me?

(~hG
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~f"N 1 'A (WITNESS JENSEN) That is br. sed on infinite
\si

2 operation f ror.t the ANS standard curve.

3 0 I an talking about your testimony that one
s

4 emergency f eed water pump can supply adequate feedwater for

5 decay heat removal for all pastulated accidents and

6 transients. Therefore, the single failure criterion is

7 sa tisfied. Does that refer to the condition of the plant at

8 restart or af ter final upgrade?

9 A (WITNESS JENSEN) That would be all the control of

10 emergency f eedwater you needed.

11 Q 1et me try it once more. With respect to your

12 conclusion that the single failure criterion is satisfied,

'
13 is that based on the condition of the plant at restart,-the

14 components in the olant at restart, or af ter the final

15 upgrade to saf et y grade?

16 A (WITNESS JENSEN) I was not a! dressing the single

17 failure criterion here. I was addresringn whether or not

18 one diesel driven pump would be adequate to provide

19 feedwater. There are three pumps, so this would be two

20 failures before we got to this point.

21 Q What do you mean by saying the single failure

22 criterion is satisfied, that there are.three pumps, and you

23 sa y you only need one? That is the extent of the meaning of

()' 24 that. You say that on Page 2. That is the second line of

25 your answer to Question 6G.

O
U

i

ALDERSoN REPORTING COMPANY,INC,

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



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

|
|

|

6113
'

'I A /'4ITNESS JENSEN) Yes, it is. He'is referring.to

2 the iscent ib postulated by the Board that that would'be a

' 3 loss of steam fin -the secondary. system , . loss of steam -

~(:) 4 pre _ rue. And'yes, then, in.this event, if there were only'
-

: 5 two diesel-driven pumps and one of them ' f ailed, the single

i 6 failure criterion would be' satisfied.
7 0 Did you look at any of the. hardware of the pumps,

| 8 the pipes,e the instrumentatioc, the valves.for this system,

9 in concluding 'that the single f ailure criterion is satisfied?

10 A (WITN2SS JENSEN) I looked at the design flow for-
,

11.the diesel-driven pum p, which I understand is 46( gallons

12 per minute. That is all I looked at.

13 0- ok-y. It is your testimony that one emergency

(f 14 feedwater pump can supply adequate feedwater for all'
,

j 15 postulated accidents and t ra nsie n ts . That is your testimony?-
~

} 16 A (WITNESS JENSEN) Yec.

1

i 17 Q Consider a situation with a break in one steam

18 genera tor . There is a single feedwater control valve to the
i

- 19 other' steam generator. And that valve is normally closed.

20 Isn't that correct?

21 A (WITNESS JENSEN) I do not know.

: 22 0 -: If lau assumo with me that that' valve is normally

23 closed , does that.seet the single failure criterion?
:

24 DR. JORDAN: If you don't understand the' question-(}
t

25 an d u yo u :- --

:

; o
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() 1 WITNESS WERMIEL: I am not following -- That valve

2 is normally closed.

(~ '; 3 BY MS.. WEISS (Resuming)

4 0 Tha t is always normally closed?

5 A (WIIncs3 WERMIEL) Are you saying that it does not

6 open ?

7 0 You do know that that valve is normally closed,

8 and there is only a single control valve to that steam

9 generator.

10 A (WITNESS WERMIEL) To the intact one, yes.

11 Q Does that meet the single failure criterion?

12 A (WITNESS WERMIEL ) I believe we went over the

13 postulated accident, and I indicated that currently it does

14 no t sa tisf y that accident scenario.

15 MR. CUTCHIN: Mr. Chairman, I am having a problem

16 here as well in that this question was suppo sedly posed in

17 connec'. ion with the answer given to Dr. Jordan's question

18 which wert strictly to whether or not having to use two

19 pumps to cool for Core satisfied the single failure

20 criterion . I do not believe either the witnesses nor I nor

21 Dr. Jordaa read tha t question to ao into the circuitry,

22 mearly to go into the number of pumps that would be required

23 to supply the necessary' cooling, and that, I think, may be

24 the root of some of the confusion right here in the witness
|

25 trying to address the question, trying to understand the j

,
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p) t question.
,

y;

2 CHAIRMAN SMITH: Mr. Wermiel indicates agreement

3 with Mr. Cutchin.f^&'
4 WITNESS WERMIEL: Yes. I thought the question was

5 merell if we only had one pump for some rea son, wouldn't
4

6 that be enough to mitigate decay heat requirements for

7 accidents and transients.

8 DR. JORDAN: That was the question that was asked,

9 all right.

10 WITNESS WERMIEL: The accident scenario I was

11 talking abou t before, I do not see how this fits into the

12 particular question.

13 MS. WEISS: Well, I think -- I take it that that
,

(',') .

14 is what the question asked, and that is what the witness has'

15 an sw ered , but we are just following up on what does it mean
,

18 to answer that question that way. In other words, trying to

17 explore the f act that there are other possible failures

18 which result in violation -- the single failure criterion

19 may not be met across the board, so that the ancwer to that

20 question is -- I am not denying its truth, but it may not be

21 the whole relevant truth there.

22 DR. JORDAN: I understood where you are going, and

23 I suggest you continue, but I think the witnesses did have

24 some problem understanding just what was involved. If Mr.

25 Wermiel now understands, all right, fine.
4

O
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() 1 BY MS. WEISS: (Resuming)

2 0 If any of that confusion was caused by me, I

3 apologize. It probabl7 was.x
)

4 DR. JORDAN: So I gather that the scenario that

5 you painted there is a scena rio indeed whereby the single

6 f ailure criterion is not met.

7 BY MR. POLLARD:

8 0 Mr. Jensen, when you did your analysis of the

9 adequacy of one emergency feedwater pump for all postulated
;

10 accidents and transients, did you consider the effect on the

11 flow from one pump if its recirculation valve were opened?

12 Are you f amiliar with what a recirculation valve is? *

13 Perhaps I ought to slow down.
O
\l 14 A (WITNESS JENSEN) I did not include that effect.

15 I am looking at the flow rate.

16 0 You simply assumed that 460 gallons per minute

17 would be delivered to the steam generator, and you did not

18 try to do evaluation to make sure in fact that was the case?

19 A (WITNESS JENSEN) Yes, what you say is true. I

20 also noted that this analysis would be bounded by the stuck

21 open PCRV analysis tha t was done by Babcock and Wilcox' which

~

22 indicated that 300 ga.?lons per minute would be adequate.

23 So, that would be the lower limit for this type of event.

O4

\_/ 24 0 Thank you, Does this -- In looking at the 300

25 gallon per minute figure, once again, you assumed that

;
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() 1 amount would be available?

2 A (WITNESS JENSEN) Yes.

U's
- 3 0 In your analysis on the accident involving the.300

4 gallon per minute flow figure, does that assume that that

5 flow begins instantaneously? Or is there some delay to

6 getting the 300 gallons per minute?

7 A (WITNESS JENSEN) I believe a 40-second delay was

8 assumed. I believe following the time that the reactor --

9 following the time higit pressure ~ injection was initiated.

10. Q Isn't it true also that if initiation of emergency4

11 feedwater were delayed up to 20 minutes, tha t 300 callon per
!

12 minute figure would rise to 500 gallons per minute?

13 A (WITNESS JENSEN ) -Yes. Actually, this calcula tion
(~h
\- 14 was for a higher power level plant, and I indicated that 550

15 gallons per minute would be required. However, it-would be

16 1ower for TMI 1, because the power level of TMI 1 is

17 somewhat lower than the plant for which this analysis was

18 done.

;g MR. POLLARD: Thank you.

20 BY MS. WEISS:

21 0 Back to Mr. Wermiel and his respct.se to Question

22 6I, which begins on Page 8 of the testimony. The question

23 asks whether the reliability of emergency feedwater system

() 24 will be g ree.tly improved upon conversion to saf ety grade,

- 25 a n d whether it is your position that that improvement is
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,,,

1 enough such that feed and bleed backup is not required.

2 The last two sentences of your answer are as
;

3 followst "The feed and bleed backup is not required by the
,

4 staf f, and' therefore need not meet all requirements of a

5 safety system. However, it is-recognized as additional

6 defense in depth for providing core cooling in the very

7 unlikely event that emergency feedwater is lost, and is

l 8 theref ore required to be available."

9 I guess my question is, are you saying that feed

10 and bleed is required or is :,ot required?

11 A (WITNESS WERMIEL) I am aware there might be some

12 conf usion there. Some other people have mentioned it to

13 m e . What I was trying to say was, it is not required that
_ .

14 feed and bleed be available, but we recognize that the HPI~

15 pumps and the safety valves are required to be available by

18 tech spec. Therefore, because of the tech s pec' limita tions

17,on those particular aspects of feed and bleed, since they

18 are what constitutes a feed and bleed mode, we know that

19 they will always be available.

20 CHAIRMAN SMITH Well, then, you would strike out

21 the word "therefere" from that last sentence.

22 WITNESS WERMIEL: Yes, I think we probably could.

23 If it was up to me, I might reword the whole thing, to make

() 24 it a little clearer. It did not come out the way I meant it.

25 CHAIRMAN SMITH: If that is an unreliable

.
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()- 1 sentence, let's get your ' draft of the testimony back and

2 correct it.

-

3 WITNESS WERMIEL: Okay.-

4 CHAIRMAN SMITH: If you have become ~: are that it

5 is not t reliable statement.

6 WITNESS WERMIEL: I have become aware that it is

7 conf using.

8 CHAIRMAN SMITH: Because it does seem to say that

9 feed and ~ bleed is required to be available because it is an

10 additional defense.

11 WITNESS WERMIEL: I can correct the wording.

'

12 CHAIRMAN SMITH: Do you want to give it some

13 though t ?

-O
- 14 WITNESS WERMIEL s Do you want me to do it now?-

15 CHAIRMAN SMITH: If you are able to do it now,

16 fine .

17 WITNESS WERMIEL: I would correct the second ''

18 sentence to perhaps read scmething like this.

19 DR. JORDAN: Take a minute or two, and write it

20 o u t . Take what time you need.

21 (Pause.)

22 WITNESS WERMIEL: I would change the final

23 sentence of that paragraph under 61 to read as follows:

O)(, 24 "However, it is recognized as additional defense

25 1n depth - for providing core cooling in the very unlikely

.

i
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(j 1 event that emergency feedwater is lost, and the HPI pumps

2 and primary safety valves which comprise the feed and bleed
,

3 mode are required -- and the HPI pumps and primary safety
[}

4 valves" --

5 DR. JORDAN Hold it.

6 CHAIRMAN SMITH: trimary safety --

7 WITNESS WERMIEL: " Valves which comprise the feed

8 and bleed mode are required to be available by tech spec."

9 (Pause.)

10 CHAIRMtN ShITH: All right.

11 MR. POLLARD: Just to make sure I have it correct,

12 could we have the witness read the sentence one more time?

13 WITNESS WERMIEL: Okay. "However, it is

O 14 recognized as additional defense in depth for providino core ]

15 cooling in the very unlikely event that emergency feedwa ter

16 is lost and the HPI pumps and primary safety valves which

17 comprise the feed and bleed mode are required to be

18 available by tech spec."

19 BY MR. POLLARD:

20 0 From my f amiliarity with the tech specs, as I

21 recall, most tech specs use the word " operable." When you

22 use the word "available," do you mean the same thing as

23 " operable ?"
m

k-) 24 A (WITNESS 'JEPMIEL ) Yes.

25 0 Mr. Wermiel, turnino to your testimony in response

O
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f( ) I to Board Question 6J, which appears on Page --

2 CHAIRMAN SMITH: Oh, incidentally, before, when he

3 started to dictate that, you observed as-I did that it was

4 the wrong question referred to. You said SR for some

5 reason. Did you note that? I noticed you showed, Mr.
I

6 Pollard, a look of alarm at the sane time he made that

7 statement.

8 .MB. POLLARD: I an sorry, Mr. Chairman. I don't

9 understand what you are asking.

10 CHAIRMAN SMITHS As he mentioned the question to

11 which the change was being addressed, you noted -- expressed

12 an expression of --

13 MR. POLLARD: My expression was, he was going so

14 f a st , I could not tell what part of the sentence was being

15 changed or was not being changed.

16 CHAIRMAN SMITHS All right. Something else. It

17 will show up.

18 MR . POLL ARD: It will show up in the transcript.

19 BY MR. P3LLARD: (Eesuming)

20 - C The Board asked in Question 6J, wail the

21 short-term actions proposed improve the reliability of the

22 emergency feedwater system to the point where restart can be

23 permitted ? And earlier toda y, we have gone over other parts

( ). 24 of your testimony, and we have talked about those items in j

25 Licensee _ Exhibit 15 on Pages 10 and 11 .i.dentifying which

O
V
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( }- 'Iwill not be done prior to restart and which GDC require that
.

2 they be done. And we have gone over Pages C8-35 tlicough 37

3 of the SER identif ying which things will not be done prior

4 to restart.

5 For those items which are required for a safety

6 grade system, which will not be done prior to restart, is it

7 the staff 's position that they must be done eventually?

8 A (WITNESS WERMIEL) Yes, I believe so.

9 0 And if I presume that that is the staff's
,

10 position , the occasion could a ri se that '.f they are not

11 done, you might consider ordering Three Mile Island Unit 1

12 to shut back down?

13 A (WITNESS WERMIEL) I honestly do not know what is

14 involved in ordering a plant to shut do'w n . I don 't know how

15 severe the consequences must be or, you know, what the

1e$2viation is, or whether we would grant an exception to the

17 stated requirements, or what.

18 Q Okay.
,

19 A (WITNESS WERMIEL) I guess that is a possibility.

20 I just don't know.

21 Q But you do agree, though, it is the staff's

22 position righ t now that eventually all those items are

23 required 'to be done?

( )- 24 A (WITNESS WERMIEL)- Yes.
i-
'

25 0 My question is a broad one, and perhaps you can

O
.
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I) * 1 explain for me why you conclude that the plant is safe

2 enough to restart, but apparentl'y not safe enough to remain

3 in - that condition for the rest of its lifetime. That is,
.{ },

4 you are eventually going to require more things to be done.

5- What I would like to understand is the basis for

6 your conclus17n that having done what they have done in the

7 short term iteme .#orms a suf ficient baais for restart, but
,

8 would not form a suf ficien t basis for letting the plant run

9 for the next whatever, 30 years.

10 MR. BAXTER: I object to that question. I think

11 the witness has stated it is not adequate to run for the
'

12 next 30 years. He stated it would be required by the staff

13 at some point.q
U

14 MS. WFISS: I think Mr. Baxter misunderstood the

| 15 question.

16 MR. BAXTER: I thought the question was, why is it

17 safe enough to restart but it is not safe enough to operate

18 for the next 30 years.

19 MS. WEISS: In the same condition in which it

20 starts.
.

21 DR. JORDAN: No, I think, Mr. Baxter, you have

22 missed the question this time. He is sayinc, and I think he

23 said it really right, and it is foolish for me to try to

24 reword it, but he asked if these modifications that are .)

25 coing to be done before restart are enough, why is it that

(~h |
1

i '
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() 1. ta sy are.enough to restart, but you are going to have to

2 have others come on, and if the others have to go on, then

3 why don 't they have to go on for a restart? Why is there no{
4 period in there of months or maybe a year --

5 WITNESS WERMIEL: I understand the question, I

6 think.

7 DR. JORDANS I thought you did.

8 WITNESS WEREIEL: I think it goes back to the

9 whole philosophy of reliability. Just simply because a

10 system 'is saf ety grade or meets certain safety grade

11 requirements does not necessarily mean that it is, say, as

12 reliable as another system which may not even be safety

13 grade, and what I mean to say by that is, certain of these

14 lonc-term requirements I do not think in fact the

15 reliability or the f unctional reliability of the emergency

16 feedwater system in that the postulated event that they are

! 17 trying to -- that they will be mitigating or that is

18 involved in the upgrade is a very low probability type of

19 even t .

20 Therefore, it does not impact the overall

21 reliability of the system, and I can get more specific.

22 BY MR. PGLLARD: (Besuming)

23 0 Let me give you an example, unless you want to try

O u to ch-ee one.

25 A (WITNESS WERMIEL) The post ula ted rupture of the

O
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Q 1 main steam line, f or example, to the main steam generator.

2 0 That was the example I was going to use.

3 A (WITNESS WERMIEL) Tha t was a very low probability

4 event, and is not included in reliability analyses, because

5 there are so many other inherent unreliabilities that f ar

6 outweigh the probability of that event in the first place.

7 So, it does not enter into the evaluation of the system

8 reliability.

9 Seismicity is ancther example. Generally, the

10 probability of a seismic event is so low that merely having

11 a seismic system does not buy you much in reliability,

12 beca use the even t that you are mitigating with your seimic

13 system 1,s a much lower probability than some other aspect of

O
14 the system design.

15 0 Am I correct that in order to issue an operating

16 license , the NRC must make the finding that its regulations

17 are complied with f or all design basis accidents? Is that

18 correct?

19 A (WITNISS WERMIEL) Yes.

20 0, And is at not true that a steam line break

21 accident is a design basis Accident?

22 A (WITNESS WERMIEL) Yes, it is.

23 Q And is it not true that plants must be designed

24 for safe shutdcwn earthquakes?

25 A (WIINESS WERMIEL) Yes, they nust be designed for

O
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() 1 safe shutdown earthquakes.

2 0 So I understand your explanat on of reliability.

{} 3 Let me postulate for you the reasoning that che staff may

4 hava a lopted . You do think the reliability of the feedwater

5 system will be substantially improved upon full conversion
J

6 to saf ety grade, because, for example, the probability of an

7 ea rthquake occurring is so much lower, or the probability of

8 a steam line break occurring is so much lover.

9 Sa'that in the time -- from the time of restart

to until the system is fully _ safety grade, the plant will in

11 f act or may perhaps be vulnerable to steam lino breaks and

12 seismic events. But that since you envision this time

13 period to be relatively short compared to the rest of_tne

O '

14 life of the plant, you feel it is acceptable to take the

15 risk since that time is relatively small.

16 A (WITNESS WERMIEL) That is essentially correct. I

17 might C so point out in the case of the steam line t reak ,

18 f or example, we do have our feed and bleed backup, i in

19 the case of seismicity, we are not sure that a: sm is not

20 seismic. We are just not entirely sure that fuli

21 documentation to verify that is actually there.

22 O In the absence of documentation, you are not sure

23 that it is seismically qualified?

24 A (WITNESS WEEMIEL) YeS+

*
-25 0 Thank you.

()

ALDERSoN REPORTING COMPANY,INC,

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

._



..

i

6127 i

( ). 1 MS. WEISS: Thank you, gentlemen.
l

2 We have no further questions for these witnesses

3 at this time.rmg
V

4 CHAIRMAN SMITH Mr. Adler?

5 MR. ROBERT ADLER: Did Mr. Sholly have any

6 questions ?

7 MR. SHOLLY No.

8 BY MR. ROBERT ADLER:

9 0 During the UCS cross examination of the licensee 's

10 witnesses, there was considerable confusion concerning what

11 general design criteria applied to the emergency feedwater

12 syst em. I was wondering if one of you gentlemen could

13 explain to us how the NRC determines what GDC's are

(},

14 applicable to what systems?''
.

15 A (VITNESS WERMIEL) The standard review plan,

16 Section 10.4.9, iden tifies the specific GDC that the system

17 design must meet. There are reviews by other branches of

18 NRC that cover other_ aspects of the design of the emergency

19 feedwater system in the context of other reviews, and by

20 that I mean the supporting system with respect to its power

21 1s reviewed in another SRP section, with correspondingly

22 different criteria.

23 The control systems aspect of the system are

() 24 reviewed by ' another branch in the context of a different

25 review to different GDC.
.

O
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( )' 1 My review of the system is against the GDC as

2 iden tified in Section 10.4.9.

(~)) 3 0 So in general you rely exclusively on the standard
%.c

4 review plan?
H

5 A (WITNESS WERMIEL) Yes, for our reviews of the

6 data, standard review plan is our guidance for reviews of

7 safety systems.

8 0 I suppose I should clarify that. It is for a
,

9 plant that would be licensed today.

10 A (WITNESS WERMIEL) It is f or a plant to be

11 11ce nsed today, and if we would go back and do subsequent

12 reviews of system aspects, at least I do, anyway, I tend to

13 use the SRP as guidance for ne to attempt to find cut as

O
14 much as I can about the existing system design.

15 We do not specifically say one way or the other

16 whether it must meet this guidance or noe, but it is my

17 basis for review.

19 DR. JCRDAN: May I ask f or some clarification , Mr.

19 Adler? You say you referred to the standard review plan,
.

20 10.4.9. If we had had an expert on instrunentation or

21 controls, would he h ave said he had reviewed it with respect

22 to another clant, and therefore, do we need three more

23 witnesses to see whethe- all of the plants are covered ?

24 WITNESS WERMIEL: We assume that our review is

25 all-encompassing.

O
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.(,) 1 DR. JORDAN: Is 10.4.9 -- First of all, is that

2 directed at the emergency feedwater system?

3 WITNESS WERMIEL: Yes, it is.
(')\-

4 DR. JORDAN: But only the certain aspects of the

5 emergency f eedvater system ?

6 WITNESS WERMIEL: It is addressed to the emergency

7 feedwater system as an entity or a whole until itself. As I

8 say, supporting systems or supporting parts of that system

9 are -reviewed in the context of other areas by other branches.

10 DR. JORDAN: Okay. That was exactly th e section

11 that I thought applied, and as a matter of fact, I copied it

12 out and brought it with me, and I have lost it. I guess I

13 would appreciate seeing a copy, maybe over-the evening.
'

14 MR. CUTCHIN: I have a copy at th'e table here,

15 sir, if you would like one.

16 DR. JORDAN I think it would be helpful. As I

17 sa y , I brou2ht that section with me, and somehow lost it. I
,

18 cannet find it.

19 Good. Continue, Mr. Adler.

20 BY MR. ROBERT ADLER. (Resuming)

21 0 Can I call your attention to Page 3 of your

22 testimony, please? Tha t is, Mr. Wermiel.

23 A (WIT:!ESS WERMIEL) Yes.

() 24 0 You state in the second paragraph that, " Improved'

25 emergency and operating procedures coupled with operator

(2)<
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<-
(,j) _ 1 training in these procedures should limit th e possibility of

2 operator error." Can you expand on the word "should?"

3 A (WITNESS WERMIEL) Yes. By.the word "should" I.am
(~)%u

4 assumina that the operator assimilates the requirements of

5 the new procedure and his training and is therefore prepared

6 to implement thes when the tine a rises.

7 0' On what do you base that assumption?

8 A (WITNESS WERMIEL)- I base it on the assumption
f

9 that the procedure is as complete and adequa te as it can be,

10 as well as is training in that procedure.

11 C You referenced the SER. Can you give us -- In th e

12 parenthetical. Can you give us a page reference for that?

13 A (WITNESS WERMIEL) Yes. I beli~ eve there is

14 discussion throughout the SER of the emergency procedures

15 and the training. Procedures in emergency feedwater,-for

16 example, are discussed in one place on Page C16, < ud ta

17 another on C17. Training, I believe there is a whole

18 section on training in the SER.
!

19 On Page C116 is some discussion of training, but I '

20 telieve there is more.

21 0 That is fine.

22 Were you personally involved in any of those

23 reviews, or in writing these portions of the SER?

24 A (WITNESS WERMIEL) No, I was not.

25 Q C'.ay. I am interested in pursuing your statement

O
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( 1 about assuming tha t the procedures are complete, and then

2 assuming that the operators are trained, and assuming that

/~T 3 the operators synthesize the procedures in their training.
V

4 Let's say there is a potential operator error that-

5 uould be as severe in consequence as the failure of a safety

6 grade system. Now, in f act, you say on Page 3 that the AFW'

7 system is vulnerable to operator EFW. In evaluating a

8 safety grade component, you use certain criteria. You
i

9 decide whether it meets the single f ailure criterion and

10 whether it is environmentally qualified, and so forth.

11 Do you agree that a potential operator error

12 should te scrutinized by analogous criteria by the NRC?

13 A (WITNESS WERMIEL) I do not know that you can

O
14 scrutinize a human being the same way you can scrutinize a-,

It inechanical or an electrical component. As a matter of f ac t,
;

16 I am pretty sure that you cannot. I think you have to apply

| 17 a whole different set of standards, and we have an entire

18 division at N9C that is doing nothina but attempting to-

19 establish those standards and decide in what way we can

20 improve the operator.

21 0 I agree, of course, that the standards should be

22 different. But let me suggest some to you and see if you

23 agree with them. Okay?

n
s_/ 24

25

O
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.( ) ,1 0 I agree, of course, thst the standards should be

2 diff erent. But let me suggestion some to you and see if you-

3 agree with them, okay. I would suggest first that we need .
(~s}m

4 to determine that the contro1~ room operators reliably will

5 give some indication, a signal, an unambiguous signal that a-

6 particular action should be taken.

7 Would you agree with that criterion?

8 A (WITNESS WERMIEL) I believe that is important,

9 yes.

10 0 I see. -In your statement and in your testimony,

11 did you take that criterion into account?

12 A (WITNESS WERMIEL) Yes, I did. And'in the context

13 of emergency feedvater I believe he gets a.very unambiguous
,, ,

'' 14 signal with' respect to his flow indication.

15 Q You believe that the interpretation of tha t signal

16 is unambiguous?

17 A (WITNESS WERMIEL) Yes, I do.

18 0 And would you agree that the NRC needs to analyze

19 for every possible operator action, whether that action can

20 be taken within the required time frame?

21 A (WITNESS WERMIEL) I do not know that we can

22 identify every possible operator action. I know we tried to

23 cover those we think might occur in the context of the

24 specific procedures that he has and in the context of the/

25 type of accident and transient that we postulated. It is

.D
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( 1 very dif ficult,c I think , to identif y all the places that the

2 operator could make .a mistake.

() 3 O I am really referring to the specific procedures

4 that. you are . re ,iewing. .

5 A (WIT.<ESS WERMIEL) Yes, I think we do try to

6. anticipate where the operator might make a mistake or might

7 misinterpret- something.

8 C So the NRC does, but you do not?

9 ~ A (WITNESS WERMIEL) I do not review procedures and
,

-10 I do not review operator training in them.

11 9 And tha t is why your statement on page 3 is

12 limited to "shoul'd ," as you have explained it?

13 .A (WITNFSS WERM.IEL) That is right.

O
14 0 Please turn'to page 7. This is for Mr. Jensen.

15.In your first sentence in response to Cuestion 6G, you say

16 that one EFW pump can supply adequate feedwa ter for decay

17 heat removal for all postulated accidents and transients.
1

18 You then refer to the Babcock & Wilco x LOCI. analyses.

19 Do I presume that you meant to say for all

20 postulated LOC A accidents? Is that the limitation of your

21 analysis ?-
,

22 A (WITNESS JENSEN) If you consider loss of

23 feedwater as being a zero break, I suppose so. This

\- 24 pa rticula r LOC A analysis, which was a stuck-open FORV, would

25 be limiting : f or a loss of f eedwater event, since if there

- ()
!
i

'
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l'') 1 were inadequate feedwater the FORY-vould be opened and mass
v

2 would be lost from the system.
-

3 The most ',imiting condition for losing mass frome3
%)

- 4 the primary coolant system would be for the valve to be

5 fully stuck open.

6 0 On page --

7 DR. JORDAN: I guess you are saying that the case

8 you analyzed is a worse case than the case of zero break,

9 loss of feedvater?

10 WITNESS JENSEN: Yes. This would be limiting for

11 that case. I did not do this analysis. This was a Babcock

12 & Wilcox analysis.

13 DR. JORDAN: All right.
.

-s 14 SY MR. ROBERT ADLER: (Resuming)

15 0 On page .9 of the testimony -- this is for Mr.

16 Vermeil -- you state that: "A~ quantitative reassessment of

17 th e reliability of a fully safety grade EFW system has not

18 been performed."

19 Can you explain wh y you f elt that quantitative

20 assessment was not required?

21 A (WITNESS WERMIEL) Yes. I believe in our initial

22 assessment we f eel we have identified the major sources of

23 unreliability within a system, and we have attempted to

() 24 correct those with the modifications that we have required.

25 Hence, a reassessment would not necessa ril y bias anything in

-
-

|
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( ~ 1 the context that we use the reliability studies.

2 0 So you are saying you are us'no basically a

(-} 3 functional analysis rather than a quantitative analysis?
As

4 A (WITNESS WERMIEL) That is correct. I think it is

5 important to point out --- I guess this is as good a time as

6 any -- that the reliability suudy had twa purposes in minds
,

7 Number one, we wanted to identify those major sources of

8 inherent unreliability within the system; and number two, we

9 wanted to, for the three cases that we postulated, rank
,

10 emergency feedwater systems to get a feel of the type of

11 range that we are dealing with, not necessarily set a fixed

12 value from which to werk from.

13 We merely wanted to rank them for comparative

14 evaluatiott.

15 0 And I presume taat philosophy was the basis for

16 your response to Question 6J?

17 A (WITNESS WERMIEL) Yes. Again, I say, we have

18 addressed the inherent unreliabilities and have made a
19 determination that the system is now reliable anough to

20 respond.

21 0 Please turn back to page 4. For each of the four

22 events you have noted there, Mr. Vermeil, can you please

23 tell us whether the particular failure in that event has

() 24 been taken into account by the NBC, and if so how?

25 ME. CUTCHIN: Taken into account in what context,

O
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-q 1_ Mr . Chairman ?
\ f

2 'BY MB. ROBERT ADLER: (Resuming)

3 0- Whether the NBC has initiated any change that

b'# 4 would preclude such an event from occurring again?

5 MR. BAXTER: At those plants or Three Mile Island

61 if applicable?

7 BY MR. ROBERT ADLER: (Resuming)

8 Q I am sorry, TMI-1. You can answer it by stating

9 how the event would not be applicable to TMI-1.
.

10 A (WITNESS WERMIEL) I do not know, for example,

11 that the Ginna event is applicable to TMI-1.

12 The second one, the tight packing, sounds like an

13 operator error. I assume the operator's procedures tell him

() .
14 how f ar he could tighten packing, and he will not go anyi

15 farther than what is stated.

16 Foreign matter in a governor I would think could

17 occur on any plant. but then again, that would only involve

18 the failure of -- I should not think that could happen to<

19 both.

20 The Kewaunee event, the strainers have been

21 removed.

22 MR. BAXTER: At Three Mile Island?

| 23 WITNESS WERMIEL: At Three Mile Island. I don't

24 know if they have been removed at Kewaunee. I should hope
, ( ).

25 they have.

O
!
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fl 1 And I do not know that the TMI-1 pumps'would
b.

2 become vapor-bound due ' to a leak y check valve. The water.on

3 the suction side of the pumps is quite cold. And I do not

(O/
4 think that that would ever be a problem at THI-1.

5 he condensate storage tank temperature I do not

6 think would ever get above, say 90 degrees or so. So I

7 doubt if it would ever become vapor-bound.

8 MR . ROBERT ADLER: Mr. Dornsife has one more

9 question f or- you.

10 EY MR. DORNSIFEs

11 0 There were some questions for the Licensee

12 witnesses involving whether the main feedwater pump

13 initiation signal f or emergency feedwater, th'e fact that it

14 is a non-seismic building would have anything to do with

15 being a safety grade signal.

If How would you, in reviewing that system based on

17 th'e standard review plan, view that particular fact?

18 A (WITNESS WERMIEL) The signal itself is not fully

19 safety grade because the component involved cannot be

20 qualified -- that is, the differential pressure sensor --

21 because it is in the turbine building. However, the safety

22 clacsification of the start circuitry, .its integrity is

23 maintained by a qualified buffer relay. Hence, the start

(~h 24 circuitry is safety. grade..w)
25 0 You don 't know whether the con ce rn s that were

.

s..J
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(~N]
1 raised by Mr.-Pollard, whethe a failure could cause a short

,

\. \

2 or an open ' circuit, may lead to f alse initia ting signals,

3 f a l s e i n d i c a t i.n q signals, as far as the main feedwater

O
4 status?

5 A (WITNESS WERMIEL) I have not . reviewed the

6 circuitry to make that kind of determination. I am not"an

7 electrical engineer or instrumentation control engineer.

8 But I would point out, once the long-term modification is

9 installed, whether or not a faulty indication of loss of
4

10 f eed water is available , a diverse signal on low' steam

11 generator level would 'certainly start the emergency

12 feed water system. And I would not think that that would be

13 susceptible to the same types of shorts or inherent problems

14 that migh t be associa ted with a non-safety component such as

15 the component in the turbine building would af f ect this one,

16 which will be a qualified signal.

17 MR. DORNSIFE Thank you. I have no further

18 questions.

19 CHAIPMAN SMITH 4 Mr. Baxter?

20 MR. EAXTER: No questions.

21 CHAIRMAN SMITH: Mr. Cutchin?

22- MR. CUTCHIN: No further questions, sir.

23 DR. JORDANS I will have a number of questions.

() 24 However, in view of the time, I think we will not start

25 tonight.

O
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1 I would like to have the opportunity of reviewing(}-
2 some of the questions that have been asked. I want to

3 review the. standard review plan which I have just received,*

f-

4 and there may be questions on tnat. But I will have a

5 number of questions tomorrow morning.
~

6 MS. WEISS: We would like to request a copy of

7 that Section 10.4.9 of the standard review plan, also.

8 MR. CUTCHIN: Mr. Chairman , i have enough copies

9 here. I will pass copies around to anyone who needs them.

10 MS. WEISS: Thank you very much.

11 CHAIRMAN SMITH: Okay. Now, tccorrow, assuming we

12 conclude with this panel, we should be ready for Item 4,

13 safety system bypass and override. Mr. Sholly will be

14 participating on that one.

15 Hav the two Intervenors on this issue exchanged

16 cross-examination plans?

17 MS. WEISS 8 Yes.

18 MR. SHOLLYs Yes.

'

19 CHAIRMAN SMITH: Okay.

20 MS. WEISS: In fact, they were consulted before

21 they were bo th put together.

22 CHAIRMAN SMITH. No particular problem.

23 Okay. If there is nothing further this evening,

() 24 ve will adjourn until 9:00 a .m. tomorrow morning.

25 (Whereupon, at 5:02 p.m., the hearing was

()'
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