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(} 1 UNITED STATES OF AMERICA

2 NUCLEAR REGULATORY COMMSSIONj

3 - ----- - ---------x.

4 In the matter oft a

s

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

6 (Three Mile Island Unit 1) :

a

7 :---------------

?

8
25 North Court Street,

9 Harrisburg, Pennsylvania

to Friday, November 21, 19804

11 Evidentiary hearing in the above-entitled

12 matter was resumed, pursuant to adjournment, at 8:35 a.m.

13 BEFORE:- ,

\/ 14 IVAN W. SMITH, E s,q . , Chairman,,

Atomic Safety and Licensing Board
15.

DR. WALTER H. JORDAN, Member
'

16
' ALSL PRESENTS (

. - 17 MS. DORIS MORAN, *

! Clerk to the Board
18

| APPEARANCES:
*

19
Cn behalf of the Licensee, Metropolitan Edison

20 Company

21 GEORGE F;..'IBOWBRIDGE, Esq.
THOMAS A.?EAXTER, Esq.

22 DELISSA A. RIDGWAY, Esq.
Shaw, Pittman, Potts and Trowbridge,

23 1800 M Street, N.W.,
Washington, D. C.
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1 On behalf of the Commonwealth of Pennsylvanias

2 ROBERT ADLER, Esq.
Assistant Attorney General,

3 505 Executive House,

Os Harrisburg, Pennsylvania
4 WILLIAM DORNSIFE,

Nuclear Engineer
5

On behalf of Union of Con'arned Scientists:
6

ELLYN WEISS, Esq.,
7 ROBERT D. POLLARD -

Harmon & Weiss,
8 1725 I Street, N.W.

Washington, D. C.
9'

On behalf of the Regulatory Staff:
'

10
JAMES TOURTELLOTTE,.Esq.

11 JAMES M. CUTCHIN, IV, Esq.
Office of Executive Legal Director,

12 United States Nuclear Regulatory Co m mission ,*

Washington, D. C.
13

Petitiohers for leave to intervede pro se:.
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STEVEN C. SHOLLY,
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t

('T 1 PR 0CEFDTN GS
'

\_J
2 CHAIRMAN SMITH: . Mr. Tourtellotte, do you have

("' 3 some preliminary business?
\~ '

4 MR. TOURTELLOTTE: fes, a~aout three items.

5 One, just as a matter of information to the Board

6 and wha t parties are here, we made arrangements next week on

7 the emergency planning matter to have a conference room on

8 the 9th floor of the Fulton Bank Building. That, I assume,

9 that shortly after we all assemble here on Monday, then we

10 will adjourn the parties to that place.

11 Second is the testimony on 0560, and the relative

12 actions tha t were taken in that NUREG and other NUREGs, a

13 chart that was presented last week. Dr. Ross has been out
O
\- 14 of the office all week -- i t is 0660.-Dr. Ross has been out

15 of the office all week, so that that testimony, rather than
..

16 being presented today, we will have next Tuesday to present

17 to all the parties. Our understanding is that that matter

18 is to be heard on the 16th of December. So that still gives

19 about three weeks for the parties to examine that material.

20 The third item is the affidavit of Thomas Novak

21 presented some time ago. We indic,ated on the 30th of
22 November, which turns out to be a Sunday, so the first of

23 December we would file certain additional testimony with

() 24 respect to Class 9 accidents, inadequate core cooling and

25 control room design, and it now appears we probably will not

O
U
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''N 1 . be able . to file that on the' 1st of December.
]

' 2 I wanted to notify the Board today, which is a

. /e3 3 week ahead of time, because it appears that we will not be
V

4 able to do so. I do not know precisely when those pieces ?f

5 testimony will be ready, but we are'having meetings over the

6 weekend.to determine when we can complete it.

7 I would like to explain to some extent what has

8 happened, or what did happen to cause this additional
.

9 delay. 'With regard to the inadequate core cooling, if you

10 will recall or examine the affidavit, we indicated that

11 there would be some possibility of a change in the schedule

12 because the procedures had to be developed end presented by

13 Met Ed. Those procedures in their final form will not be

% 14 presented to us until next Monday, the 24th.

15 Consequently, it was my belief that we simply

16 could not get those procedures, do the kind of walkthrough

17 that we needed, and file testimony within a week after they

18 were submitted to us.

19 So I do not know precisely when we will come up

20 with something, but that is the problem in that area.

21 In the area of control room design, the principal

22 reviewer was ill for several weeks, and that has given us a

23 problem. And in the area of 71 ass 9, which is, I think,

O
(J 24 probably one of the key issues, and certainly a monumental>

.

25 issue in terms of overall development of Commission policy,

ns-
,
.

$
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Ig-) we have Lore or less faced the proposition of trying to
V

2 fight a battle on two fronts with part of the people being

3 up here trying the case and part of the people being in,_

'# 4 -Bethesda working on the testimony, and we simply have not

5 been able to coordinate the way we should. But we are going

6 to solve that problem by simply moving the people from

7 Bethesda up here in the es_ing weeks.

8 Now, I realize it is not very satisfactory to s y

9 we do not know when we are going to file te stimony . I can

10 say I think with a degree of certainty that we are talking

11 about a matter of probably days, or no more than two or

12 three weeks, and we will file it as soon as we can. But I

13 simply do not know. I do not think it would be any later

) 14 than the 22nd of December, and it may be considerably

15 earlier than the 15th of December, and we will not wait to

16 file all three pieces because they are discrete pieces being

17 prepared by different people. 'Je will file each as soon as

,0 they are available.

19 CHAIRMAN SMITHS Anything further?

20 MR. TOURTELLOTTEs No.

21 MR. SHOLLY: Mr. Chairman, a brief question about

22 the meeting on the third. Perhaps Mr. Tourtellotte could
i
'

23 respond or take care of it or whatever. There has recently
9

24 been I think a contractor's report study by Technichron
(_ i

25 published dealing with criteria to be used for management

j
.
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(N. 1 review, and I wonder if it is possible for copies of that to
V

2 be brought along to the December 3rd meeting for the parties

3 involved.p)%,

4 MR. TOURTELLOTTE: 'On managemeat review?

5 MR. SHOLLY: Yes, sir.-

6 MR. TOURTELLOTTE I understand this meeting is on

7 emergency planning.

8 MR. SHOLLY: I am spaaking of the meeting on

! 9 December 3rd.

10 MR. TOURTELLOTTEs I am sorry. Yes,'I know. Yes,

i 11 I will see if I can find that.

12 MR.-SHOLLY: Thank you.

13 CHAIRMAN SMITH: Could you tell us about that

14 report?

15 MR. TOURTELLOTTE: I cannot.

16 CH AIR M AN SMITH : Mr. Sholly?

17 MR. SHOLLY: I caught a brief announcement of it,

18 and I think press releases. There is a weekly compilation

19 of press releases that comes out, and I caught it there very

20 recently. I was in the public document room the other day

i

21 and happened to see a copy of it, but did not have the time

22 to really look through it.

23 CHAIRMAN SMITHS Do you unde'. stand it was under

24 NRC contract?

25 MR. SHOLLY: Yes. The company is Technichron, but

O
V
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. ("T 1 I am not sure how that is spelled. It deals with criteria
%]

,

2 for evaluating management and technical resources.

3 CHAIRMAN SMITH: Anything further?
(m%,)-

4 .(No response.)

5 CHAIRMAN SMITH: Okay, Mr. Sholly, do you want to

8 continue your cross examination?

7 Before you begin, Dr. Jordan and I have been

8 concerned that we may have not provided all that may be

9 desired to the parties on our dissatisf action with the state

10 of the record on emergency feedwater reliability. We were

11 wondering if it might not be productive if we were to

12 schedule a time in which parties could discuss t_eir

13 viewpoints, their problems with it, and perhaps we could

14 t h i *. 't further along the line of what we believe would be a
,

15 dire : tion that the demonstration could take, or if you.

16 believe tha t that is not going to be helpful, or necessary,

17 then we will not bother with it. But we have not given as

18 much guidance as we have demonstration of dissatisfaction.,

19 MR. CUTCHIN: We would appreciate any further

20 guidance, support that they might want to offer, and that

21 would certainly be helpful.

22 DR. JORDAN: Our feeling was that my feeling--

2? was that the parties probably would respond adequately, and

I\ -24 I had in mind at the time that since it we.s the appeal board
L)

25 that brought it up in St. Lucie, the parties could go back

O

.
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[ 1 and see why they 'id bring it up in St. Lucie. The

2 Chairman, on the other hand, pointed out that it may be that

3 that is not the best guidance, and it would still be

4 worthwhile we would like to hear from you. As a matter--

5 of fact, if you need more guidance, I do not have any to

6 offer, but on the other hand we would be delighted to talk

7 to you about what you might suggest in the way of that.

8 MR. CUTCHIN: Well, the people who are going to be

9 working on that have already departed. It might be better

10 if we had some time to discuss it with them and ask them if

11 they feel they need further guidance, in which case I could

12 bring up the matter, or someone else.

13 DR. JORDAN: Come back next week, if you want to-s

- [ ')
14 have a sessi sa next week, say.-

15 MR. CUTCHIN: Fine.

16 CHAIRMAN SMITH: k' e would also be open, of course,

17 to recommendations.

18 DR. JORDAN: Yes, of course.

19 CHAIRMAN SMITH: All right sir, I will consider

20 tha t as well.

21 Whereupon,

22 ELMER S. PATTERSON,

23 PHILIP R. CLARK,

h 24 MICH AEL J. ROSS,

25 called as witnesses by Co un sel for Licensee Metropolitan

,y
L]
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(')\
1 Edison, having been previously duly sworn by the Chairman,

s_
2 resumed the stand , and were further examined and testified

3 as follows:~

v
4 CROSS EXAMINATION -- Resumed

5 BY MB. SHOLLY.

6 0 I would like to explore a 'little bit about the

-7 training that operators receive regarding safety system

8 bypass and also how operators access certain procedures.

9 I presume this will be directed either to Mr.-Boss

10 or Mr. Clark. I am interested in an explanation of how

11 operators gain access to correct procedures. In other

12 words, is there some sort *of matrix of. symptoms or just what

13 sort of a procedure to operators follow once you get into a

14 reactor trip situation and some accident scenario or
.

15 transient scenario begins? How da operators gain access to

16 the correct procedure?

17 A (WITNESS ROSS) As you know, all the operators in

18 the control room are licensed people and do undergo quite

19 extensive training. Part of that training is first of all

20 to let them diagnose what they have in the basic forms, do I

21 have a reactor trip,do I have a turbine trip? Once they

22 have diagnosed what they have, they enter that procedure,

23 reactor trip procedure; procedures are readily available to

)' 24 them at the console. Thei do not ha ve to look for it. And

25 thay start down through the procedure.

O
|
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/"_)
'1 I might add, also, it is'just_not a ma tter _ of one

\/
2 - operator pulling a procedure out and t.rying to go through

r"g 3 it. There is a team in the control room that does this
O

4 concept. We have an operator that. takes care of the primary

5 side of the plant, an operator who takes care of the

6 secondary side of the plant.

7 We then pull out a procedure, be it reactor trip,

8 turbine trip or what-is it, ano then we follow it through

9 stepiby step and read the actions to the people tha t are

10 accomplishing it.

11 In addition, the shift supervisor at that time

12' ' would stand back and oversee that action and make an

13 independent assessment of the action being carried out in

14 the control room. The STA also would join that group and

15 make another independent assessment of,the action being

-16 carried out and ensure that we are in fact going through and

17 providing the proper protection for the plant.

18 0 Are you f amiliar with the study on human factors

19 that was done of the Unit 2 control room and the accident by

20 Esser. Corporation?

21 A (WITNESS ROSS) I would not say I was familiar. I

L know of it.

23 0 You know of it.

f 24 Are you generally familiar with some of the

25 criticisms that were made? For instance, one of the things

O
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1 that I recall being pointed out was that the operators
}

2 seemed to have a difficult time in getting to the proper
,

p 3 procedure.

V
4 I just wonder if ycu are aware of it, what

J

-5 additional training operators may have received in use of

6 procedures, and also in diagnostic skills.

7 Are you aware of any specific training that has
.

8 been done along those lines?

9 A (WITNESS ROSS) I am. In the operator accelerated

10 training program -- and we will have later testimony on that

11 item - procedure use was addressed. Also addressed wa s a

12 conduct of operation in the control room during an

13 emergency, who stands where, what procedure do they go into,

kJ 14 and how do they go thrugh the procedures and check them off.

15 This concept was also tried at the simulator under

16 a crew concept and was proved to be workable. Each of these

17 crews were graded under accident conditions as a crew and

18 got a f ail or a pass grade from B&W.

19 I mitiht add, at the simulator all crews passed.

20 A (WITNESS CLARK) I think there are a couple of

21 oth er things - that are pertinent. The operators have been

22 given a course in decision-making, literally, you know, how

23 do you attempt to diagnose the situation, and what do you

() 24 look for, and how do you reach proper decisions.

25 In addition, we have made with an outside firm and

O
.
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1 some human factors consultants a review of the TMI 1 control(~).G
2 room. That review invclved a full scale mock-up which I

- 3 'think perhaps some of you saw during the tour, which, while

'#
4 it is not functional, has everything in the right place, and

5 it involved a walkthrough of the proceoures by a crew under
_

6 the observation of the engineers of human factors people.

7 And we are in the process of implementing some changes to

8 the control room to, you know, improve its human engineering

9 or whatnot, based on the results of that review. !

10 0 Following along the line of prou;dures, Mr. Ross,
11 at psge 10 you indicated that the training that the

12 operator s received emphasizes the importance of following

-13 procedures. Yesterday one of the witnesses stated, you

14 know, of course, the operators were to follow procedures'

15 except where the operator felt that health and safe *.y of the

16 public required him to do something outside of the

17 procedures, and I am having some difficulty in reconciling

18 all that, and I Want to try and trace the history of

19 whatever company policy might have existed towards following

20 procedures.

21 Prior to the TMI 2 accident, did Metropolitan
.

22 Edison ave any type of company policy or guidance or

23 administrative procedures, anything of that sort regarding

24 adherence to proctdures?i

\m-
25 A (WITNESS ROSS) They did. Prior te the accident

O
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()- 1 there was an administrative instruction that told people'

2 they should-follow procedures, and I guess really we did not

. /~} 3 stress following procedures as much as we have lately. We
'

\_/
4 have, since the accident, undergone a training program where'

5 procedure use itself was taught in trainings thir. is how

6 you. follow a procedure, this is what we mean by procedure

7 use.

8 Q During the sessions which were ~ conducted a t the

9 - BEW simulator, I realize perhaps this will be gotten to in-

10 later testimony, but I am interested in how procedural

11 emphasis was worked into the si'mulator sessions.

12 Can you clarify that a little bit?

13 A (WITNESS ROSS) Yes. Procedural use was

A/ 14 emphasized, specifically the~ reading of the proceduro

15 allowed, and a reverifying of critical points in the

16 procedure, which are flagged with asterisks in our

17 procedure. Not only were they stressed at the simulator,

18 the crew concept and what would be the proper method of

19 handling an emergency should you get outside the procedure

20 was also stressed. It is possible to get outside of a

21 procedure at some time.

22 0 can you give me an example of how that would occur?
,

23 A (WITNESS ROSS) Unforeseen things do happen.

() 24 Normally our procedures add ress every classical thing that

25 could happan to you during an emergency. Our goal was at

(1)
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,

I'; 1 that point not just to have the operator go flop when the
V

2 procedu're does not Cover it to something that makes no

/~T 3 sense. At that point he was taught to consult with the
U

4 shift technical engineer, consult with the shift rupervisor,

5 come up with a plan of attack that would protect the plant

6 based on his training and experience.
,

7 A (WITNESS CLARK) I think, Mr. Sholly,, you were

8 referring to testimony I gave yesterday with regard to

9 situations under which the operator would not follow th e

10 procedure, and I might perhaps try to clarify that.

11 *he procedures cover a lot of situations, but

12 there are a number of procedures. You have to determine

13 which procedure applies, and it certainly is possible that a

' ,\]t
14 situation would arise which would not be covered by a

15 procedure and it is that sort of situation to which I

16 referred when I said the operator is instructed to do what

17 is needed to protect public health and safety, so that if he

18 gets in a situatio'n where he does not have a procedure which

19 covers, he does not just stop and not know what to do. He

20 is trained to think about it and then to do and authorized

21 to go do what he believes will protect the pub 1'.c health and

22 safety.

23 0 Discuss perhaps some of the specific training that

() 24 TMI 1 operators received on the need to follow procedures.
~.

25 Did their training also include the converse of |

O \O
:
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I'T 1 that, in other words, potential consequences of failure to
-V

2 :follov procedures? And in this case I am speaking
~

3 specifically to ECCS procedures, containment isolation and- {-}v
4 feedwater. procedures. -

5 In other words, did you go through with the

'

~6 operator, say, on the simulator and for instance

7 deliberately not do a particular step and show them

*8 potential consequences of what would happen from that point?

9 Did anything like that occur?
,

10 A (WITNESS ROSS) As such, we did not do anything

11 like that at the simulator. We did in our training session

12 on procedure use, cover the consequences of not following

.
13 the procedure, what would happen if you omitted something

,

14 tha t should be done.
.

15 We have also recently stressed through management

dir' ctives that va will follow procedures, and the operators16 e

17 in recer.t times have been placed under the gun, as such:

18 hey, there is a procedure. We want to make sure you are in

19 fact following the procedure. If you are not, rewrite the

20 procedure and submit it to us. That type of guidance has

21 been given to them. They are instructed to follow the

22 procedure.

23 A (WITNESS CLARK) I believe it is true that the TMI

() 24 accident itself was reviewed with all the operators, and

25 during that review, the impact on the accident of what the

C) -

|
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(G~)
1 operator did do was reviewed. So I think in that sense the

2 consequence of intervening in the safety systems was

,
- 3 reviewed with the operators.

4 Perhaps, Mike, you could verify that, but that was

5 my recollection that they were all going th rough a

6 valk-through of the accident, and the implications of the
.

7 actions that were taken.
'

8 A (WITNESS ROSS) Not only did they go through' a
.

9 valkthrough in the classroom, they went through a

10 walkthrough on a one-day session outside of the operator

11 acceleration training program a t the simulator.

12 First o f all, the accident was shown when they did

13 not take any action. Then it was shown with the proper

14 action at the B&W simulatob. That was a'one-day course that

15 we flev everybody down to in July, right after the accident.

16 0 Mr. Ross, if you look at page 9 of the testimony,

17 you gave some procedure guidance which is given regarding
I

18 the containment isolation system.

19 Could you tell me which procedure or procedures

20 that this was taken from?

21. A (WITNESS ROSS) This excerpt was taken from

22 12026(b), and since this testimony has been written, all

23 procedures that involve isolation have since been changed to

() 24 include this statement. For instance 12026(c) now has a

25 statemen t -- I think it came out yesterday -- similar to

O
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g 1 this. This will be our standard statement in procedur. si
.

2 dealing with that.

- 3 0 Have these- particular examples you have included.

4- in..the testimony been changed, to-your knowledge?' Has there
"

5 . bet 7 anything ' added or deleted or altered in any way?

6 A (WITNESS ROSS) No, I believe this would be a

7 direct quote from the procedure.

8 0 It is curious, at one point where I think down in

!
9 (d) it notes the shift supervisor emergency director shall

10 give permission to reopen containment isola tion valves.

11 Is the emergency director a licensed operator?

12 A (WITNESS ROSS) The emergency director may or may

13 not be a licensed operator.

O. 14 0 Wouldn't you consider it somewhat unusual for

15 someone who isn't a licensed operator to direct licensed

16 personnel to take some particular action with regard to the

17 plant?

16 .A (WITNESS ROSS) I do, and our emergency plan I-

19 don't want to get into discussing it -- has between the,

20 emergency director and the operating crew a senior licensed
i

21 operator. The purpose of this statement is to ensure that-

22 the emergency director and a licensed operator are both
;

23 aware that they are being opened. That is not to say that

'

24 the emergency director will give direct operational

25 instructions to the crew. He will not. A, senior licensed

!
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1' operator will do that.

2 Q Let's postulate a situation where the emergency

. 3 director wants the valves open and the operator doesn't.

4 Then what?

5 A (WITNESS ROSS) That situation should not occur.

6 'If it does occur, the licensed operator is charged with the
,

7 legal responsibility.

8 0 In other words, the licensed e,,erator would do

9 what he' felt was proper, and ignore the advice or direction

10 of the emergency director.
.

11 A (WITNESS ROSS) Yes, sir.

1

1 12 0 Okay.

13 In the procedure there is reference to reactor

14 building pressures less than 2 psig. What is the

15 significance of that particular pressure? Is there some

16 technical or factual basis for that, or is it someone's rule

17 of thumb, or how did that come about?

18 A (WITNESS ROSS) That was generally basically a

19 rule of thumb, but the thought was that you are below the
|

20 actuation pressure for the safeguard system that deals with

21 building isolation.

22 0' What would represent a normal pressure inside the

~

23 reactor building?

24 A Less than one pound.

25 A (WITNESS CLARK) I think to put that in context,

O
k)
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1 that the automatic isolation is actaated, if I recall, at

2 iouir' pounds.'

3 A -(WITNESS ROSS) Yes, sir.s.
,

.

4 A (WITNESS CLARK) So that there would be no

5 requirement in the design or elsewhere to have those valves

6 shut unless you got up to four pounds. And so what this is.

7 saying, if you are now down to one half of the pressure,

8 which you had to isolate it, now you can consider opening

'
9 them again.

10 0 Another of the f actors that is listed there under
4

11- conditions that must be met before-the containment isolation

12 -valves automatically are reopened or reopened by operstor

13 action is the containment radiation levels have been
- .

5 14 assessed based on monitor readings or samples.

'

15 Is thete specific guidance given to the operators

16 concerning wdhat sample readings or monitor readings

17 constitute an acceptable basis for reopening the containment

18 isolation valves?

19 A (WITNESS ROSS) No, there is not specific guidance

20 listed. I do not feel you can under every situation list

21 that guidance. This is written so that we can, with the
,

22 people assembled on site at the point we would be reopening

23 containment icolation valves, we would have an emergency'

{} 24 team on. site consisting of many radiation protection

25 engineers, environmental protection people, and a total'

!
.

1
i
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fT 1 management team. That was in there to say that we would in
d

2 tact consult this team and make an environmental assessment,

3 a radiation assessment based on a particular valve we wantS
J

4 open.

5 0 Would there not be radiation levels at which you

6 would not want.to open particular valves? Obviously if the

7 dose is too high, you certainly would not want to open it,

8 is that not correct?

9 A (WITNESS ROSS) That is correct.

10 I do not think th a t number is a hard and fast

11 number, like five millirem or something lik e that. It would

12 depend upon what you needed the service for. At that point.
;

13 we would make a management decision with all the people we

O - 14 had- available whether or not we would open those valves.L-

15 Q In other words, the cri teria that you come up with

16 a t any given point would vary depending on which valve you

17 vant to open and why you want to open it.

18 A (WITNESS ROSS) That is correct, and what the

19 plant conditions were we were in.

20 0 Mr. . Clark, at page 5 -- and this gets back to some

21 of the discussion that we had yesterday -- you state that

22 the operator, when properly prepared for his task, is

23 infinitely more flexible in-responding to unexpected

() 24 situations than any possible automatic control mechanisms.

25 Would you agree that given well understood

,

?
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( 1 accident sequences, in other words, sequences which are

| 2 known or understood, the sequence of events is well known,

{~/}
3 would you agree that there might be a difference in

~.

4 performance reliability between a well trained operator and

5 an automatic- control system in terms of ensuring that the

6 safety function perform's properly?

7 MR. BAXTER: Mr. Chairman, I am going to interpose

8 an objection. As I view the two Contentions, it is UCS's ,

9 which goes to whether or not we should be designing the

10 operator out of the system, and Mr. Sho11y's goes to whether

11 the-operator procedures should be upgraded. We did have

12 lead Intervenors designated, and I have not objected to Mr.

- 13 Sho11y's asking questions because I understood there was an

14 effort made to divide it up between the two parties. But 't'
-

15 seems to me now we are going back over ground that was

16 covered by UCS, and properly so under their Contention.

17 MR. SHOLLY: To the best of my recollection, this

18 particular instance was not covered directly ' yesterday.

19 Not havirJ had a transcript, it is difficult for

20 me to say for sure. What I am interested in exploring is,
,

21 given a particular accident scenario, that we do understand
i

22 well, is there a diff erence in terms of performance

23 reliability, and by tha t I mean the ability to have correct

() 24 actions performed in the correct sequence within a proper

25 time frame. Is there a difference in performance

(D%)
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() 1 reliability between ar-automatic control system and a well

2 trained operator.

'('] 3 CHAIRMAN SMITH: Yes, but I still do not
\_-

4 understand how that relates -- how does that relate to the

5 defeatability of an automatic system.

6 MR. SHOLLYs I think it goer to whether you ought

7 to have an automatic circuit or an operator perform the

8 particular action. We have explored this general topic

9 yesterday at some length, and if I recall, it was always

to intertwined with a discussion of some unspecified

11 circumstance which happens to occur that does not fit with

12 any procedures or any scenarios which are understood at this

13 point.

14 Obviously the nature of such scenarios is such

15 that they cannot be specified. So what I am trying to get

16 a t is what is the diff erence in terms of the expected

17 performance with scenarios that we do understand.

18 CHAIRMAN SMITH: The only relevance I can see to

19 the Contention is that you are trying to explore what

20 circumstance prevails when an automatic system is initiated

21 and then interrupted, and then it must be carried through by

22' an oper tor instead of the systs which has been interrupted.

23 Is that what you are getting at? Otherwise it

() 24 just does not seem to be relevant to either of the |

l

25 Contentions.
.

1

(~h
V
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() 1 I don't see either Contention as going to what is
]

2 better, people or machines, on a well understood accident

3 sequence. I did not understand that to be a part of either
(~}s-

4 Contention.

S Am I wrong about that?'

6 55. WEISSs Well, stating it so broadly, yes.

7 With all due respect, I do think that that is wrong.

8 CHAIBMAN SMITH: Okay. Well I am glad you are

9 bringing it to my attention. As I understand the'

to Contention, wa do not debate particularly whether in a well

11 understood accident sequence th a t has been determined to be

12 better controlled by an automatic system, whether it-can be

13 controlled in the predictable course of the accident or the

(~1)
-,

14 sequence by the machine than bf the person. That is not the"

15 issue at all. That is t given, isn't it?

16 MS. WEISS: I don't think so. I think you need to

-17 . distinguish between initiation of the automatic function and

18 control and termination by the operator. You know, it is

19 UCS's Contention that the opera tor ought to be prevented

20 from terminating these functions, and I understand it to be

21 the Licensee's position that the operator should not be

22 prevented from termina tin g these functions in accidents

23 which are understoo'd, because that would also prevent him

(_ 24 from terminating his functions in accidents.which are

25 unforeseen.

.

ALDERSoN REPORTING COMPANY,INC,
i

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

1

_



. __
,

6375

() 1 So the two, both sorts of accidents are involved

2 in the Contention because ' you arc balancing advantages and

{} 3 disadvantages that cross the line.

4 CHAIRMAN SMITH: But doesn't everyone agree up

5 until the moment suggested by Mr. Sholly's Contention that

6 where you have a well understood accident -- sequence of

7 events in a transient, and that a system has been designed

8 and installed to initiate and control those sequences, that

9 as far as those sequences are concerned, the automatic

10 system should control.

11 MS. WEISS: The systems are designed to initiate

12 automatically, but they are not designed so that they are

13 controlled automatically., So you postulated -- or at least

# 14 not all the way through to completion, termination.

15 CHAIRMAN SMITH: They are designed to initiate and

16 to bring the plant to the condition anticipated by the

17 system.

18 MS. WEISS: But then the operator --

19 CHAIRMAN SMITH: You don 't vant that int _rupted.

20 MS. WEISS: Then the oprator has to terminate it.

21 The systems are not designed so that they go all the way to

22 com pletion and terminate without operator interference.

|
23 CHAIRMAN SMITH: Okay. Then I still do not see <

() 24 where Mr. Sholly -- I simply do not see it.

25 MR. SHOLLY: Mr. Chairman, if I can try and
4

'

!

l

I
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1 characterize the way I understand the- discussions and

'2 arguments and so forth developing -- and I am not trying to

- 3 put myself in the Board's role of trying to weigh things

''
4 back and forth, but it seems like the argument has really

5 boiled down to on one hand we are going to wind up placing

6 reliance on one of two things, it seems to me. You are

7 either going to place reliance on the operator to do what is

8 right when it is required, and take the chance that the

9 operator may fail to do so, or rely on an automa tic system

10 which takes care of whatever scenarios we have been able to

11 come up with that we do understand, and presumably to be

12 able to carry aut those f unctions witn what I would think

13 would be a much lower risk of failure, but with the

A_ I 14 disadvantage that if something unforeseen or unusual does

15 come up, that the automatic systen may do something untoward

16 because of the way it is programmed. In other words, a

17 particular sequence that it is programmed to carry through

18 may not be the' correct thing to do for this unforeseen

19 circumstance, and that is what I see the argument boiling

20 down to. It is going "to be a ma tter of judgement.

21 And what I am trying to pursue are what I see to

22 be some potential disadvantages to excessive reliance upon

23 operators, and in this case, I am trying to explore with the

/'l 24 sequences that we do understand and for which the time for
\J

25 initiation or control of a particular sequence migh t be

,
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() 1 short, whirh_is the more' reliable.

2 MR. BAXTERa- M r. Chairman, my point was narrower,

(%.J .
3 3 of-course. I understood Mr. Sho11y's questions. My point

4 was, in an attempt to expedite the hearing, which obviously

5 may backfire given the length of this discussion, his-

6 Contention goes to upgrading ECCS procedures exclusively. I

7 see nothing in Mr.' Sho11y's Contention that talks about is

8 equipment better or are operators better, should we rely on

9 design as opposed to the operators? It talks exclusively in

10 terms of upgrading procedures.

11 CHAIRMAN SMITH 4 Assuming tha t is the case -- I

12 understood that, but you also went further and said or at

13 least suggested that he is constrained, he is not permitted

' 14 to cross examine on UCS's Contention because there is a lead

15 Interver:or, and that was anticipated by UCS.

~ 16 MB. BAXTER: That is correct.

17 OHAIRMAN SMITH: That is the case. You probably

18 should have worked your questions through Ms. Weiss or Mr.

19 Pollard, but I do not think it is important. Ir, the future

|

20 I would recommend that you do that because those are the

21 rules we have laid down.

22 MR. SHOLLY: It was my understanding that the

23 purpose for designating a lead Intervenor and for working

( 24 together on these cross examination plans was to avoid4

25 duplicative or redundant cross examina tion. I do not regard
,

'/'g

.)

~;:.
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1 this as redundant.

2 CHAIRMAN SMITH: I am glad that this arose early

3 in the proceeding. There is more to it than that.

4 When you have a leaa Intervenor, it is your

5 responsibility to work with them to get your point of view

d through. It.is only when you cannot do that, that you have

7 perhaps a disagreement, that you can only do it yourself,

8 that you should go off on your own cross exam'ination.

9 It may very well be that you could avoid

10 redundancy, but we would control tha t anyway. I mean, we

11 would not permit cumulative and repetitious cross

12 examination, evan with or without lead Intervenors.

13 So it is harmless. I mean, it came up early, and

O'- 14 in the future try to work your questions through the lead

15 Intervenor, or if you are the lead Intervenor, be receptive

16 to that problem with other Intervenors. In the meantime,_go

17 ahead with. your question.

18 BY MR. SHOLLYs (Resuming)

19 O Do you recall or understand what I was asking?
,

20 A (WITNESS CLARK) No, I do not. I would like you

21 to repeat it, please.

22 Q Okay.

23 Given a well understood accident sequence, one for

24 which a scenario has been developed, procedures are

25 developed, it is understood what has to be done, do you

O
V
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() 1 perceive any difference in performance reliability? As I

2 explained that, that is the ability to perform the correct

3 actions in the correct sequence, in the proper timeframe.

! 4 Do you perceive any difference in performance reliability

5 between a well-trained operator and an automatic control

6 system? -

7 A (WITNESS CLARK) I think the difference could go

8 either way. I think you have not a single operator but an

9 operating team, and I think you need to consider the

10 reliability of the particular automatic system, how

11 complicated it is, wha t a re the relia bili ty -- what is the

12 reliability of each of its elements, how good is the logic.

, 13 An example comes to mind as follows. On our ECCS

14 termination criteria, we tell the operator to look at all-

15 the indications. He will'1ook at the saturation meter, he

16 will look at, if I recall properly, eight temperature

17 indications in the loops, etc.

18 Now, the plant is allowed to operate under its

'

19 technical specifications with some of those temperature

20 indicators out of service certainly for a period of time.

21 The operator is aware of which indicators are out of service

22 at a given point in time. He can allow in his deliberations

23 an assessment of the situation. He can recognize that that

() 24 is labeled out of service and should not be considered.

25 For the system-to do that, either you have to rely

O
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(} 1 on the operator for the system to do that, and basically you

2 have to rely on him puttino into the system kind of an out

3 of service signal at the sa me Lie tha t he pat it on the

4 meter, you know, for his own obse.cvation.

5 So the automatic system, when you design it and

6 you think through all the implications of having it and

7 living with it over the period of plant operation is also

8 operator dependent. So if one were to hava a case where you

9 had a very simple, one wire from here to there and that did

10 it, then I think, you know, it would be a very close

11 judgment. As you have a more compler r stem, my experience

12 comes down on the side that the operators in the sense of
.

13 all of the operators there would be mnore reliable or as

O- 14 reliable as the system.

15 Q Mr. Ross, I wraid like to explore for just a few

16 questions here about the team concept you were addressing a

17 little bit earlier.

18 First of all, is this something new? In other
.

19 words, was the team concept not implemented prior to the

20 accident?

21 A (WITNESS ROSS) It is new in a matter -- the shift

22 technical advisor has been added since the accident. Also

23 added since the accident is a full time shift supervisor in

() 24 the particular unit that is under operation. So there wo uld

25 be.two new members added. The team concept was in existence

O
.
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() I prior. However, the team concept was not stressed nor

2 practiced as it is today. We did not take a crew to the
.

3 simulator and make them practice and grade them as a crew..

4 We are doing that now, and we think it is real important.

S A (WITNESS CLARK) I think a?so related to that,

6 there is a concept with which I am not personally very

7 familiar, but it is called job design, and when you get into

8 human engineering, apparently there is not only the question

9 of the panels and the size of the lettering and where the

10 lights are, but also being sure that people understand what
.

11 they are supposed to do.

12 ~4e have had people working on job design for the

13 crew, and they have determined that various crews had

O 14 somewhat differing understandings. of exactly who should do

15 wha t so that we are coming out with a much more uniform,

16 better defined, better understood idea for the members of

17 the on-shif t crew of who does what and who goes where first,

18 etc.

19 So I think while the concept we s around , the

20 implementation is going to be far better.

21 0 In terms of providing a significant degree of-

'

22 technical expertise, for instance, among the crew during the

23 accident, I realize pe rha ps there were different

() 24 circumstances as the accident went through, but do you knows

I
25 how many people were in the control room during the

|

.
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.( } 1 accident, especially at the early -- the early hours of the

2 accident?

3 A (WITNESS ROSS) That I cannot answer. I am not

O'.
4 sure how many people were there.

,

5 A (WITNESS CLARK) I do not know. I was not even

6 with the company at that time.;

7 Q Within the initial hours of the accident, did not

8 the operating crew have direct access with BCW and GPU?

9 Isn't that the case?

10 A (WITNESS ROSS) I think that is the case.

11 How ever , when you say direct access, I do not think the

12 plans, the communications, the design roles, nor the

13 practice roles of our interface were there as they are now.;

14 Today everybody has a role that they play in any accident.
,

15 Everybody knows they are going to be called on a certain
,

16 phone. Everybody knows they have a certain assessment to

17 make and a certain place to be. That was not the case

18 during the Unit 2 accident.

19 A (WITNESS CLARK) I think there is one other

20 element which, if I can speak to my understanding, it comes

21 from talking to people subsequent tv tne accident, and of

22 course, does not predate the accident. But there was a

23 fairly clesr division between the role of headquarters, who

fa'T
24 designed and built plants, and then turned them over-to the

25 operating divirion who operated them. And when the

O
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() 1 operators wanted technical assistance, and when the

2 operators recognired that they needed technical assistance,

3 they could request it. But there was not, certainly, in

4 practice as I understand it an active initiative

5 responsibility to be involved even when not asked. You did

6 not have that kind of participa tion from headquarters. That

7 has substantially changed, and for example, the shift

8 technical advisors who are on shif t in the plant all the

9 time, that is their job. They report to the technical group

10 back at headquarters, and the technical group has the

11 responsibility f or controlling the configuration of the

12 plant, for civing direction to the* STAS, for being involved

13 on an active, daily, ongoing basis with the plant. And I

14 think that that is an element which suBstantially improves

15 the support that they are able to cupply in an emergency.

16 A (WITNESS ROSS) I might also add that the

17 communications to facilitate this interface have also been

18 vastly improved since the accident, to allow us to make

19 contact with these various groups and get our information

20 flowing.

21 0 One more question for Mr. Ross. I do not believe

22 this was pursued yesterday. If it was, please correct me.

23 On page 8, with the operator guidance for

() 24 throttling high pressure injection, under A, one of the

25 conditions is that the situation has been stable for 20

O
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(} 1 minutes.

2 Can you define " stable" as it is used in that'

3 guidance, and further, how do the operators receive this
,

4 definition, and how is it assured that the operators have a
,

i

5 similar understanding of what is meant by stable in this

6 context?

7 A (WITNESS ROSS) I believe the question was asked

8 yesterday, and I believe Mr. Clark answered it. I will'

9 answer it the same way, basically. The operator is a

10 trained operator. When you say stable to him, it means the

11 plant is not undergoing rapid changes. In other words, he

12 is not seeing fluctuations in pressure. He is not seeing

13 fluctuations in temperature. He is not in a dynamic
P\a .

,

- 14 situation.

15 DR. JORDANS Of course, in a certain sense, stable

'

16 could mean stable in a bad situation, too.

17 WITNESS ROSSs Precisely.

18 WITNESS CLARKs The context here, however, is do

19 not turn off the automatic high pressure in]ection unless it

20 is stable, and I think --
1

21 DR. JORDANS By stable, as I say, I think the

- 22 plant at TMI 2 in a certain rense was stable, depending upon
J

23 how you define stable. The temperature of the f uel was

() 24 stable at 2000 degrees or 3000 degrees or something.

25 WITNESS CLARKs My recollection of the accident is

(
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(} i that while, you know, that parameter may have been stable,

2 the pressure and temperature -- I mean, the plant was not

fg 3 stable. You had considerable variations in pressure and
%-),

4 temperature. I agree it is not a perfect definition. Ii

5 think we talked yesterday a bout the difficulty of inputting

6 that imperfect definition into an automatic system.

7 DR. JORDAN So me time I don't think this is--

8 necessarily the right time -- I would like to know what Met
'

9 Ed 's, GPU's though t are concerning systems that aid the
.

10 operator in diagnosing the plant condition, h ad I am

11 referring mainly to computer systems, but as I say, I am not
<

! 12 sure if this is the right time to go into that. I think it

13 does not bear directly on the testimony here.

k- 14 BY MR. SHOLLYs (Resuming)

15 Q Within the context of low pressyre injection

16 operation, I assume there would be a set of expected

17 conditins that the operator would be looking at to determines

18 if the situa tion is stable. In other words, the situation

19 with LPI operation is certainly different than other modes

20 of opera tion. That is correct, isn't it?

21 A (WITNESS ROSS) That is correct, and again, what

22 you would be looking at would be the plant conditions.

23 Sure, there is a set of situations for low pressure

() 24 injection, but they are given, 1000 gallon flow. He has to

'

25 have at least 1000 gallon flow in each line. Wha t stable

O
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.

(} 1 refers to is dynamic changes, spiking of pressure in the

2 plant, the concern being that we want to be able to ensure

3 that low pressure injection will remain in operation, will

4 not be blocked by a pressure increase in the plant.

5 MR. SHOLLY I have no further questions.

6 CHAIRMAN SMITH: Mr. Adler.

7 MR. ROBERT ADLER: Mr. Dornsife is going to

8 conduct cross examination of this panel, with your

9 permission.

10 BY MR. DORNSIFEs

11 Q I just have several fairly short questions.

12 The first question, dr. Clark, do you recall when

13 Dr. Jordan tas questioning you about the re actor trip system
/~

14 and the undesirability of it being terminated prior to
i

15 completing its ' protective f unction, before the cross

16 exsmination by UCS started in the very beginning?

17 A (WITNESS CLABK) I am sorry, I don't recognize

18 exactly whst you are referring to.

19 0 When Dr. Jordan was talking to you about the

20 reactor trip system in the context of completing its

21 protective function'by some operator interruption or

2:2 whatever, it was a general discussion.

23 A (WITNESS CLARK) I do recall a discussion on the

['i 24 need for certain functions which had to be done promptly to
%)

25 the automatic rather than relying on the operator. Is that

i

|
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I 1 --

U

2 0 Well, yes. I just want to know whether you recall

; 3 that. We did talk a bout it. That is really all.
-

4 Okay, isn't it true that in many respects, the

5 reac tor trip protective f unction is somewha t unique in that

6 one - and I would just like you to agree or disagree with

7 that -- one, the reactor trip system probably compared to

8 the other protective systems takes a very short time,

9 relatively short timew to complete its protective function.

10 Is that not true?

11 A (WITNESS CLARK) It certainly is true, that the

12 rods reach the bottom very quickly compared to, for example,

13 keeping the core cooled for as long as you need to.,--

! )
"'

14 Q And isn't it also true that it is unique in the

15 fact that under any conceivable circumstances, even if it is

16 a false signal, thc reactor being shut down, 'he fission

17 process ?eing stopped, is almost the same c'r'ition?

18 A ('4 IT N ES S CLARK) Yes.

'19 C From those two standpoints, it would be a unique

20 protection system.

21 A (WITNESS CLARK) Yes. Whether there is another

22 one like it, I do not know, but many others are not like

23 them.

24 0 Mr. Ross, I would like to ref er lyou to your

25 testimony on page B, the discussion, the ca ution , procedures
,

m,
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1 that are in many of your procedures concerning termination,

'
s-

2 of protective .ections, th e high pressure injection system.

, 3 Do you ..a ve a cop y of the NRC restart SER,

4 NUREC-06a~

5 A (WITNESS ROSS) Just a minute, I will have.

6 (Pause)

7 0 I would like to refer you to page C-2-10 of that

8 document, and I understand -- my enderstanding on pages

9 C-2-9 ad C-2-10, and the next several pages are taken from

10 ICE bulletin 79.05(b), is that correct?

11 A (WITNESS ROSS) Yes, sir, I believe that is

12 correct.

13 0 Item 2 ef that bulletin, paragraph about the
/--

' 14 middle of the page C-2-10, pa ragraph 2(b)(2 ), the first'

15 sentence of unat paragraph says the HPI system has been in

16 operation f or 20 rinutes, and all hot and cold leg

17 temperature at least 50 degrees below saturation temperature.

18 Can you explain why the 20 minutes is not included

19 in Ites B af your caution, the 20 minute limitation?

20 A (WITNESS ROSS) The twenty minutes is not included

21 in our procedures because it was not included in the BEW
.

22 guidelines on thrc tling high pressure injection. Our

23 procedures reflect BEW guidelines and their input to us on

24 throttlig high pressure injection.

25 Q Can you conceive of aity circumstances lik e a

ym
h _ -]w
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1 delayed initiation of high pressure injection where',

2 immediately on initiation of high pressure injection you may

3 satisfy paragraph B?
,

4 A (WITNESS ROSS) You say I satisfy Paragraph B.

5 What do you mean?

6 Q The hot and cold leg temperatures could be 50

7 degrees below saturation temperature at 1600 pounds. Is

8 that possible?

9 A (WITNESS ROSS) It is very possible.

10 0 Well, wouldn't it be desirable to have some

11 procedural limitation on allowing the system to operate for

12 a certain period of time?

13 A (WITNESS ROSS) I think if you read our guidelines
-~ -

\- 14 it also says the action is necessary to prevent the

#5 pressurizer level from going out of sight high, which means

16 we must put flow into the system and see an increase.

17 Q My question was, would it be desirable -- you

18 know, strict 2y following your procedure, it appears to me

19 that the operat7r, according to tlis paragraph, could

20 conceivably initiate -- initially terminate high pressu r:e

21 injection ss soon as it is initiated, if he strictly foll ws

22 this procedure.

23 A Again, I say he could not do that until we see

24 pressurizer level increase. Our gu.idelines are specific on

25 that particular point.

,/

! 1
L.,/
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1 0 Is that included in the procedure somewhere?
|

.,

2 A (WITNESS ROSS) Yes, sir, I will read it to you.

7 ^ 3 It says, "All hot and cold leg temperatures are a t least 50
_,,

4 degrees below the saturation temperature for the existing

5 ECS pressure, and action is necessary to prevent the

8 indicated pressurizer level from going off scale high,"

7 which means it is increasing.

8 Q So in other words you mean that to say unless the

9 pressurizer level is in fact going off scale high, he cannot

10 terminate the flow. Tha is another condition.

11 A (WITNESS ROSS) There is a danger of goinc off

12 scale high. *

,

13 0 My next question involves an area where Mr. Sholly

( )
w/ 14 asked several questions, and it concerns the operator's -

15 ability to determine which procedure is the correct one.

16 Is it true that there are -- I am not sure of the

17 number, but there are many emergency procedures in existence

18 at the plant.

19 A (WITNESS ROSS) There are a number of emergency

20 procedures, yes, sir.

21 Q Approximately how many?

22 A (WITNESS ROSS) Well, I would guess 40 to 50.

23 Q And is it also true that the symptom section of

f 24 the procedure is the thing that the operator is basically

25 trained in, to be able to identify which procedure he shou 11

i
fm 1

| | l

- |

1
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'

) 1 be using in any particular circumstance?

2 A (WITNESS ROSS) I would not say the symptoms

'

7 i section of the procedure. I would rather say the operator
;)

4 training program, and the fact that his training requires

5 him to know conditions that access him to a procedure.

6 Q Isn't that the basis for him getting to the right

7 procedure, identifying the proper symptoms?

8 A (WITNESS ROSS) Through his training and

9 experience, yes, sir.

10 0 Isn 't it also true tha t in many cases, similar

11 types of accidents or transients have somewhat similar

12 symptoms, maybe not to tally identical, but somewhat similar

,

13 symptoms, so there is a possibility of confusion.

Ix ')
'

- 14 A (WITNESS ROSS) Many accidents do have similar

15 situations. The possibility of confusion under our new

16 set-up I feel is minimal because the operator can be in more

17 than one procedure at once. He would follow the actions for

18 all those procedures. Again, with the number of people we

19 now have on shift, he could carry out more than one

20 procedure at a time.

21 Q Isn't it also true that the investigations from

22 the TMI accident have shown that very early on when the

23 operator terminated high pressure injection, it wasn't a

24 matter of him not f ollo wing th e procedure. The fact was he

25 was in the wrong procedure. He just did not identify the

(w
,i

,j_'
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- 1 situation, and he was in fact in the wrong procedure and,'

2 following the wrong procedure.

,' 3 A (WITNESS ROSS) I don't totally agree with that.
(

. .

4 I think it is more the criteria that his training focused

5 him on a plant parameter that he should not have been

6 focused on, and the other part of that would be the

7 procedures at that time did not address, nor did they stress

8 throttling of high pressure irjection.

9 0 But wasn't the operator in fact following the

10 procedure and following it correctly, but it was not the

11 proper procedure for this particular instance? In other

12 words, he was following the reactor trip procedure when

13 indeed he had a loss of coolant accident.
,
,

t i
\/ 14 That is my understanding. Is that correct?

15 A (WITNESS ROSS) I do not know that to be a fact

10 from the operators involved. I think it is perhaps more

17 helpful to think about did the operator do the proper thing

18 than was he f ollowing a procedure, because the operator's

19 role is to understand the plant, understand what is

20 important, and then carry that out in conjunction with the

21 specific procedure. So a more inportant part of nts role

22 then following the procedure in a real sense is

23 understanding th e plant and knowing what he has to deal

24 with, which I think relates to deciding what procedure to

25 follow. And the big lesson out of TMI 2 was that the

,.

( )
i _/
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( }) 1 operators were not given the training, tha education, the

2 understanding of the plant that they needed to decide what

3 it was they were dealing with.',,

v
4 And of course, that is where a lot of the

5 attention and improvements have been made.

6 0 Are any of you gentlemen a;>are of studies t?.at are

7 going on currently and have been going on by utilities and

8 reactor vendors and others in the industry which are

9 developing matrices and simple logic diagrams to ensure the

10 operator is better able to get to the right procedure,

11 opera tor aids, in essence.

12 A (WITNESS CLARK) I am, and in fact, we are doing a

13 fair bit in that within GPU, and I believe one of our people

~

14 is presenting a paper on that subject at the ANS meeting''

15 this week, specifically aimed at the overcooling, loss of

16 coolant kind of accidents.

17 What this does -- and some of it has been shown to

18 the operators already -- is it plots primary and secondary

19 pressure and temperature on a cathode ray tube, and it shows

20 the operator what would be expected in overcooling and what

21 would be expected in loss of coolant, and it is fairly

22 dramatic. I am not sure that I described it right off the

23 top of my head, but basically in one case the pressure goes

24 this way and temperature that. In thE other case they do

25 differently (Indicating), and you really can discern very

_ . . '
i

'
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# 1 reliably which situa tion you are in.
>.

2 And once you have trained the operator to do that,

3 he really does not need the cathode ray tube to do it, in a7 s

t !

Li

4 senre. He can see which way the temperature and tn,

5 pressure are going.

6 So yes, there is a good bit of that work going on

7 and being incorporated into the operator training.

8 0 You think that is a very desirable thing to have

9 for the operators' aid?

10 A (WITNESS CLARK) I personally do. And we are

11 embarked on that with, you know, a number of our people.

12 Q I just have one more question.
,

13 I was kind of confuced on some of the questioning

; )
N> 14 concerning automatic control of safety systems.

15 Is it true, or is it a fact that the high pressure

16 injection system, once initiated -- at least it is my

17 understanding the high pressure injection system, once

is initiated, requires no operator action, no operator control,

19 no operator control. It is automatic control until the

20 specific condition on page 8 cf your testimony is reached.

21 Is that correct? Is that my correct

22 understanding? Is there any operator action required before
,

23 these conditions are achieved?

f 24 A (WITNESS ROSS) There should be no operator action

25 required before those conditions are met.

,/ '

'N_/
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1 Q So it seems to me th e concern, rather than having
,

N.]
2 automatic operator control, is when the control is

3 terminated, and allowing operator intervention, not so much
( )
N/ 4 whether the operator has control or takes control, or

5 whether there is automatic control. It is more when the

6 operator can take manual control That is more the concern

7 that has been expressed, or at least the thrust of the

8 Contention.

9 A (WITNESS CLARK) Yes, I think that is so. You

10 vant to allow the operator to take control if something

11 anforeseen happens, or certainly at this point, and you

12 certainly want to avoid the possibility wher. failure of the

13 interlock would prevent them from taking control where
,
! ) 14 appropriate.

15 MR. DORNSIFEs Thank you. I have no further

16 questions.

17 CHAIRMAN SMITH: Mr. Cutchin?

18 MR. CUTCHIN: No questions.

19 BOARD EXAMINATION

20 BY DR. JORDAN.

21 Q I want tu explore one thing that Hr. Dornsife

22 raised, and I probably did not understand the answer. He

23 raised the question with respect to the requirements of

24 7905(a) as listed on page C-2-10, and particularly with

25 respect to the requirement for 20 minutes of ' low, and I

,m
'
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(| 1 rather gathered tha t you said that the requirements by the

2 Licensee were different from that of the order.

3 Is this the case?

4 A (WITNESS CLARK) Yes.

5 0 Does that mean, then, that Met Ed has decided that

6 the order is inadequate or wreng in some respects?

7 A (WITNESS CLARK) I believe, although I have not

8 perso nally been involved in the discussions, that there is

9 agreement that rather than saying a time, 20 minutes, that

10 the requirement ought to be couched in terms of approaching

11 another limit.

12 So our requirements are written that you keep it

I,_
13 on regardless of time, unless you are going rolid in the

K- 14 pressurizer, where you are about to violate a pressure

15 vessel brittle fracture limit, or you have low pressure

16 injection on. So either you have other cooling reliably on

17 or there is a reason to terminate high pressure injection,

18 and you are subcooled. And that is the way our requirements

19 are couched. I cannot respond exactly as to where we are

20 satisfying the order, the modifica tion. I am just not

21 familiar with that, and I do not know whether --

22 0 I think that this is one thing that we will need

23 some guidance on from the staff as to whether the order has

24 been literally complied with, or whether GPU has indeed

25 improved on the order, or what is the situation.

,-

'
)

~/
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1

1

< 1 A (WITNESS CLARK) I think there have been several
(/

2 versions of Bulletin 7905. I think this refers to (b), and

3 I thi'tk there may be a (c) if I remember properly. So that
,,

! /
-

4 may be the answer. But I just don't know a t this point.

5 DR. JORDAN: Yes, Mr. Dornsife.

6 MR. DORNSIFE The wa y I understood the answer was

7 it would take at least 20 minutes to get the pressurizer to

8 a full scale reading, and in a sense, that satisfies that 20

9 minute time period.

10 DR. JORDAN: I see, I see. Okay.

11 WITNESS CLARK: I think it is not un11kely,

12 although I Fould hate to be on record to sa y that it would

13 be 20 minutes. I would not want to say that.

14 DR. JORDAN: All right.

15 Those are the only questions I had, actually.

16 CHAIRMAN SMITH: If there is nothing further of

17 this panel --

18 MR. BAXTER: Excuse me, Mr. Chairman. I want to

19 consider one redirect question, and I did not realize until

20 now that I neglected to look at the transcript. I have one

21 specific place in the transcrip t for yesterday I would like

22 to glance at. It would take me three minutes, and then I

23 may have a question.

24 CHAIRMAN SMITH: All right. Why don't we take our

25 midmorning break, and then we will return from the break

,m

i
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.

1 with your question.;

2 Then Mr. Pollard can be prepared to --

3 Ms..WEISSs Is there some way we can get that ;,

,

4 banging stopped?

I 5 CHAIRMAN SMITH: I don't know. We don't have '

1

6 anything in our regislations that covers it.

I'7 (Discussion off the record.)

8 CHAIRMAN SMITH: Back on the record.

9 MR. BAXTER: Without checking the transcript, my

] 10 memory may be'in error. I am recalling the question and

J
1? answer session briefly between Dr. Jordan and Mr. Clark

1

12 during the -- ny opening rebuttal questions.

!
: 13 REDIRECT EXAMINATION

O .

14 BY MR. BAXTER
'

15 O A n d ". r . ' C l a r k , I thought one of the questions

i .16 might have been is it your preference that initiation of a

17 core cooling system be rutomatic or by operator action.

] 18 Leaving aside my memory of what you said

19 yesterday, what is your testimony on that?,

'

20 A (WITNESS CLARK) In terms of whether we should

21 have automatic initiation of emergency core cooling ?

22 0 Yes.

'23 A (WITNESS CLARK) We should, we do, we also, of

i 24 course, have the carability-for manual initiation in the

25 event the. automatic initiation did not occur, but there

O |
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() 1 should b, Tutomatic initiation of emergency core cooling in

2 my opinion.

f' 3 DR. JORDANS I did get a different impression from-

t
'

w/
4 the answer yesterday, that it was your -- although automatic

5' initiation was indeed required and it was there, that if you

6 had it to do, you would let the operator do it, not the

7 automatic.

8 WITNESS CLARK: I am sorry if I gave the wrong

9 impression.

10 DR. JORDAN: Okay, I did get the wrono

11 impression. That is all right.

12 BY MR. BAXTER: (Resuming)

13 O Mr. Ross, yesterday you were discussino the RCS
_ ,

- 14 pressure conditions above which the operator cannot override

15 HPI injection initiation signal.

16 What was that pressure above which --

17 A (WITNESS ROSS) I gave a number at the time of

18 1640, which is the old set point before we added 100

19 pounds. That number should be 1740 to 1750.

20 MR. BAXTER: Those were all my questions.

21 CHAIRMAM SMITH: Okay. We will take a ten minute

22 break. ]
|

23 MR. BAXTER: Will there be more questions for the |

24 panel, or may they be excused?

25 CHAIRMAN SMITH: The panel is excused.

/^' s |

wY |
|
!

|
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( ) 1 (The witnesses were excused.)
v

2 MR. BAXTERs Thank you.

7 ') 3 (A brief recess was taken.)'

U'
4 Whereupon,

5 ROBERT D. POLLARD,

6 called as a witness by Counsel for Intervenor Union of

7 Concerned Scientists, having first been duly sworn by the

8 Chairman, was examined and testified as follows:

9 DIRECT EXAMINATION

10 BY MS. WEISS:

11 0 Please state your name for the record.

12 A Robert D. Pollard.

_

13 0 You have befor,e you a document under the caption
! :'' 14 of this case entitled Direct Testimony by Robert D. Pollard

15 on behalf of the Union of Concerned Scientists regarding UCS

18 Contention No. 10, consisting of a one page statement of

17 qualifications, an outline, and 22 pages of testimony.

18 Are you the author of that document?

19 A With the exception of the outline, yes.

20 0 Do you have any changes to make in it?

21 A Yes, I do.

22 On page 10-18 --

23 CHAIRMAN SMITHS Are you following the procedure

24 of making the corrections --

25 MS. WEISSs The corrections have already been made J

q)
L_,

ALDERSON REPORTING COMPANY,INC,

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



6401

1 on the copies that have gone to the Reporter( ;
a

2 TiiE WITNESS: The last sentence of t. ? firs +
,

3 paragraph, which states, "That is supposed to be a 3asson(](
/

4 learned f rom t'.e TMI 2 accident," that should be changed to

5 read, "That snveld be a lesson learned from the TMI 2

6 accident."

7 And on page 10-22, the first sentence of the last

8 paragraph --

9 MS. WEISS 4 I am not sure everyone has the page

10 yet.

11 BY MS. WEISS: (Resuming)

12 Q Okayt

13 A The first sentence of the last pa ragra ph , at the
f,

- 14 end of the sentencG should be added the words "a s p ro p e rl y

15 interpreted."
,

16 CHAIRMAN SMITH 4 " Standard 279 as properly

17 interpreted."

18 THE WITNESSs Yes.

19 BY MS. WEISS: (Resuming)

20 0 Do you have any clarifications you would like so

21 make to the testimony?

22 A Yes, I have two clarifications just to help

23 understand the terminology.

24 Throughout my testimony I refer to IEEE Standard

25 279, and with the exception of page 10-8 where I distinguish

f) -

|
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1 between the 1968 and the 1971 editions, all other places in(

2 my testimony where IO refer to IEEE Standard 279, I am

3 referring to the 1968 edition.
1

#
4 I think to help again clarify terminology, if we

5 could refer to IEEE Standard 603, which we previously handed

6 out to the parties, on page 25 --

7 DR. JORDAN We are having trouble finding 603.

8 OHAIRMAN SMITH: What does it look like?

9 THE WITNESS: IEEE Standard -- it is called

to Proposed Trial Use Standard Criteria for Safety Systems for

11 Nuclear Power Generating Stations.

12 (Discussion off the record.)

13 DR. JORDAN I am sorry. Start over again for me.
,-

k./ 14 THE WITNESS: On page 25 of the standard which we

15 distributed, there is a Figure 1 labeled Safety System, and

16 I think it will help to understar.d terminology throughout my

17 testimony to note the scope of coverage of what is defined

18 as the protection system, and the scope of coverage of what

19 is defined as the protective action system. And those two

20 systems taken together are defined as the safety system.

21 Now, there are some differences in terminology

22 because of the time period that elapsed. In Regulatory

1

23 Guide 1.22, we talk about actuation devices, and actuated

24 equipment. Sometimes the terminology appears actuator

25 system, sometimes the phrase " systems actua ted by the

77
sf

1
|
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( ) 1 protection system." All of those terms are interchangeable

2 and refer to what is labeled en this figure as the

/ ) 3 protective action system.
N _j~

4 MR. CUTCHIN: Mr. Chairman, could I request a

5 clarification? -

6 According to the copies of the official Standard

7 603, 1977, we are unable to determine that it has 25pages.

8 Is indeed that part of the standard, or is that an

9 attachment that was made to the package that was handed out?

10 MR. BAXIERs I have the same problem. My copy,

11 nct the one distributed by UCS but the official print, has

12 only 20 pages.

13 BY MS. WEISS: (Resuming)
, -.,,

!
'' 14 0 Would you see, please, if that is titled an

15 attachment or an appendix, please.

16 A It is included in the version of the standard

17 which we distributed to all the parties.

18 MR. CUTCHIN: I am trying to determine, Mr.

19 Chairman, if that is an official version or something else.

20 MR. BAXTER: It looks like it has been retyped

21 compared to the copy I have.

22 MS. WEISS: Nothing has been rety ped.

23 THE WITNESS: Perhape if you could give me a copy

24 of the so-called official version, I can find the equivalent
i

25 figure in it. It is Figure 1.

L.|
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1 CHAIRMAN SMITH: Do you have a Figure 1 in your( );
L.

2 official version?

3 MR. CUTCHIN: In the version I have, Mr. Chairman,7-\
i'

'''' 4 on page 18, there is an Appendix A entitled Illustration of

5 Scope of Safety System. There is a Figure A-1 entitled

6 Safety Syster, Parial Example.

7 THE WITNESS: I have found the equivalent figure

8 in what the other parties are referring to as the official

9 version. It appears on page 10 and is labeled Figure 1,

10 Safety System, and from quickly comparing the two, it seems

11 to be identical.

12 BY MS. WEISS: (Resuming)

13 Q Mr. Follard, where did you get the document IEEE
-

VJ 14 Standard 603, 1977, which we distributed to the parties?

15 A It was mailed personally to me at the Union of

16 Concerned Scientists by George McHugh, who at that time was

17 Chairman of the Subcommittee at the time this was of ficially

18 adopted.

19 0 From the Institute of --

20 A From the Institute of Electrical / Electronic

21 Engineers. But of course George McHugh actually is employed

'

22 -- was employed at that time by Boston Edison Company.

23 CHAIRMAN SMITH: You would infer that this is the

24 fif th draf t of it.

25 THE WITNESS: It is labeled T-603, Draft 5.

/~

U
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1 CHAIRMAN SMITH: It is referred to as a d raf t on(;
2 the lead page.

f' 3 THE WITNESS: Yes, but on the letter which was

()
4 attached to the front of it, Mr. McHugn states it is now

5 official, the IEEE Standards Board has issued IEEE Trial Use

8 Standard 603 1977 today.

7 MR. CUTCHIN: Mr. Chairman, the version which I am

8 referring to, which appears in Volume Il of Nuclear IEEE

' 9 Standards, which was purchased directly, has a corrected

10 edition labeled October 25, 1977 as the official published

11 version. All I am trying to do is make sure we are talking

12 about the latest version, and if we are not, we can supply
-

,

13 or make sure everyone is talking about the same version.

- 14 BY MS. WEISS: (Resuming)

15 0 When was the letter sent to you, Mr. Pollard?

16 A March 3, 1977. This frequently happens with an

17 IEEE, that af ter the Subcommittee finally assumes the

18 standard, and the Nuclear Power Engineering Committee

19 approves the standard, it then goes to the printers, and it

20 may be reteranged. There may have been some minor

21 corrections made by the parent committee, but for the

22 purpose that I am using it here, I wa s only referring to the

23 figure which happens to appear on page 25 of the version we I

f 24 distributed, and appears on page 10 cf the so-called

25 official version wh.ch came out later in 1977.

g
i

-
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f,) 1 CHAIRMAN SMITH: M r. Cutchin, could we call upon
n.

2 the staff to make comparisons as the testimony proceeds?

<3 3 MR. CUTCHIN I personally do not have the copy
)

-

4 that was handed oat, but we can have Mr. Sullivan refer. He

5 is the expert.

6 CHAIRMAN SMITH: You ought to have the one that

7 Mr. Pollard is using.

8 MS. WEISS: We handed you a copy.

9 MR. CUTCHINs I understand you did. I just did

10 not bring it to the hearing room.

11 BY MS. WEISS: (Resuming)

12 0 Mr. Pollard, with those changes and

13 clarifications, is the testimony true and accura te to the
,-

'-.) 14 best of your knowledge and belief?

15 A Yes, it is.

16 h3. WEISS: At this time I am going to be

17 referring to and asking th e reporter to mark for

18 identification some of the other documents which we

19 distributed in that package.

20 "as the Board been able to locate it?

21 CHAIRMAN SMITH: Yes.

22 DR. JORDAN: Perhaps before you go any further,

23 since I have it in front of me, the figure that you were

f 24 talkinc about and since you say it is an important part of

25 your testimony, you could explain the figure to me.

[ l .

V
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/ ') 1 THE WITNESS: Certainly. It is only an important
m/

2 part in the sense that I am trying to avoid any confusion

,r~] 3 over terminology which has changed over the years.
v

4 DR. JORDANS I don't understand the difference

5 between protection system and protective action system.

6 Is that important?

7 IHE WITNESS: A simple explanation is that the

8 protective action system consists of that equipment which is

9 initiated or started by the protection system.

10 DR. JORDAN: I see. The protection system, then,

11 is the trigger, so to speak, that detects the out of normal

12 operation, and then calls upon the protective action system

13 to do something.
'

('D
-/ 14 THE WITNESSs Yes.

15 CHAIBMAN SMITH: Does this differ from the

16 explanation in your testimony?

17 THE WITNESS: No. But what I am trying to point

18 out is that the phrases are different. Sometimes it is

19 referred to as the actuator system, sometimes as systems

20 actuated by the protection system. All of those terms mean

21 the same thing, and they mean the equipment identified on

22 Figure 1 as falling within the scope of the protective

23 action system.

24 BY MS. WEISS: (Resuming)

25 0 Mr. Pollard, do you have before you a document,

,m

%,j
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) 1 three'pages -- excuse me, four pages in length entitled

2 " Performance Appraisal and Record of Interview for

3 Non-Supervisory Professional Technical Employee?"

4 I am giving three copies to the reporter, and I

5 asK that that document be marked as UCS Exhibit 12 for
.

6 identification.

7 (The document referred to war

8 marked UCS Exhibit No. 12

9 for identification.)

10 BY MS. WEISS: (Resuming)

11 0 Could you briefly describe that document without

12 going into tLe substance of it? *

13 A Well, it is the last appraisal of my performance
A
\- 14 of my work for the Nuclear Regulatory Commission. It was *

15 prepared by my supervisors in November of 1975, and I

16 reviewed it in December of 1975.

17 Q Do you intend for this document to supplement your

18 statement of qualifications?
.

19 A res. It is intended not just for UCS 10 but to

20 support my statement of qualifications for all my direct

21 testimony.

22 0 Do you also have before you a document, two pages

23 in length, under the date of May 12, 1975, a letter from
("
( ); 24 Lawrence Danley to R. V, Minogue, Deputy Director, Director

25 of Regulatory Standards, USNBC.

O
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/~T 1 I would ask the Reporter to mark that as UCS
V

2 Exhibit 13 for identification.

3 (The document referred to was

4 marked UCS Exhibit Nc. 13

5 for identification.)

6 BY MS. WEISS: (Resuming)

7 0 And in addition, do you have before you a two page

8 document under the date of July 11, 1975 -- excuse me, that

9 is a two page document with a retyped third paragraph

10 because of reproduction problems, but the original document

11 is two pages long, from R. D. Pollard, Light Water Reactors

1'2 Project Branch 11, Division of Reactor Licensing, USNRC, to

13 R. W. Koecker, Technical Coordinator for Light Water

(%-
* .

14 Reactors, Group 1, USNRC.

15 I would-ask the Reporter to mark that document as

16 Union of Concerned Scientists Exhibit No. 14 for

17 identification.

18 (The document referred to was

19 marked UCS Exhibit do. 14

20 - for identification.)

21 CHAIRMAN SMITH: Does your copy have a clear date

22 on that?
,

23 MS. WEISS: The clear date is on the second page,

24 at the top of the second page.

25 BY MS. WEISS: (R esuming )

O
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1 0 .Do you intend these two documents to supplement

2 some particular part of your testimony?

3 A Yes, I do. On UCS Exhibit 13, it goes to support

4 my testimony on the fact that IEEE Standard 279, 1971 was

5 being extended, and to support my qualifications to the

6 extent of my participation in that we s and the value of my

7 contributions.

' 8 I should add at this point, to avoid confusion,
;

9 although this document indicates we were expanding the

10 coverage of IEEE Standard 279, in Subcommittee 6, that work

11 subsequently was labeled as IEEE Standard 603.

12 On USC Exhibit 14, that again is intended to

13 support my testimony on UCS Contention 10, to the extent of
.

L 14 - providing evidenca that NRC was at that time intending to

15 expand the coverage cf 279 to systems outside the literal

16 definition of the protection system.

17 MS. WEISS: At this time, Mr. Chairman, I move the

18 admission of the testimony of Robert D. Pollard, and the

19 three exhibits marked UCS 12, 13, ano 14, and ask that they

20 all be bound into the transcript tagether ac if read.

21 CHAIRMAN SMITH: Okay.

22 Any objection?
.

23 MR. BAXTER: No objection.

( 24 (The documents referred to, prepared testimony of

25' Robert D. Pollard, and UCS Exhibits 12, 13, and 14 follow )

O
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ROBERT D.. POLLARD '
,

-OUALIFICATIONS
1

Fk. Pollard is presently . employed as a nuclear safety -

. ('' expert with the Union ~ of Concerned Sci e n ti s ts , a non-profit
~

\- coalition of scientists, engineers and other professionals
. supported by over 80,000 public sponsors.

Mr. Pollard's _ formal education in nuclear design began
in May , 1959, when he was selected to serve as an electronics

~

technician in the nuclear power: program of the U.S. Navy.
- After- completing the required training , he became an instruc-
tor responsible for teaching naval personnel both the theore-
tical and practical aspncts- of operation, maintenance and
repair.for nuclear. propulsion plants. From February, 1964 to
April , .19 65, he served as senior reactor operator, supervis-
ing~the reactor control division of the U.S.S. Sargo, a
nuclear-powered submarine.

After his honorable discharge in.1965, Mr. Pollard
attended Syracuse University, .where he received the degree
of-Bachelor'of Science maana cum laude in. Electrical Engi-
neering in June, 1969.

'O In July, 1969, Mr. Pollard was hired by the Atomic Energy-
Commission (AEC), and continued as a technical exoert with the

'

AEC' and its successor the United States Nuclear Regulatory
Commission (NRC) until. February, 1976. After joining the
AEC, he studied advanced electrical and nuclear-engineering
at the Graduate School of the University of New Mexico in
Albuquerque. He _aquently advanced to the positions of

~

Reactor Engineel s i es trumenta ti on ) and Project Manager-with
AEC/NRC.

-

As a Reactor Engineer , Mr. Pollard was primarily respon-
.

sible .for performing detailed technical reviews analyzing .'
and evaluating the adequacy of the design of reactor protec-
tion sys tems, control systems and emergency electrical power '

systems in propose ~d . nuclearf f acilities. In September 1974, ,
~-he was promoted to the positfdn of Project Manage'r and

be'came responsible . for planning and coordinating all aspects -

of the design and-Aafety reviews of. applications foi licenses
,

to construct and ' operate .several ~ commercial nuclear poker .

plants. He served as Project Manager for the rcView of a
'

number of ' nuclear power plants including: Indian Point, - -

( )- Unit 3, Comanche Peak, Units 1 and 2, and Catawba, Units
1 and 2. Whi le wi th 1 NRC , Mr. Pollard also served.on the

'

standards. group, participating in developing standards and
safety guides, and as a member of - IEEE Committees. ,

-l

.
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OUTLINE - DIRECT TESTIMONY
"

ON UCS CONTENTION NO. 10<s
U

The testimony begins by discussing the ways in which

operator action during the TMI-2 accident prevented the

completion of automatically-initiated safety functions,

contributing substantially to the severity of the accident.

In UCS's view, a design such as TMI-1, which permits premature

termination of safety functions, is a violation of NRC reg-

ulations as properly interpreted and is unsafe. This is

demonstrated through a discussion of the purpose of IEEE

Standard 279, the history of its development, the continuing

> work of IEEE standards committees, the Commission's past

policy and practice in applying the standard and the lessons

which should be learned from the TMI-2 accident. The testi-

mony suggests the type of design changes that could be implemented

at TMI-2 to prevent premature termination of ECCS, auxiliary

feedwater and containment isolation. It concludes that, at

present, the TMI-1 design is unsafe and, therefore, TMI-l

should-not be permitted to resume operation. .

.

e

e

MD

.,

.
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UCS CONTENTION NO.10
<

f ( )- The design'of the safety systems at TMI is such that

the operator canJprevent the completion of a safety function-

wh:.ch is initiated automatically; to wit: the operator can

I. (and did) shut off the emergency core cooling system pre-

maturely. This violates S4.16 of IEEE 279 as incorporated

i in 10 CFR 50.55a(h) which states:
T

I The protection system shall be so designed that,
once initiated, a protection system action shall go

3

to completion.

The design must be modified so that no. operator action can

prevent the completion of a safety function once initiated.

;

.O
During the TMI-2 accident, the operator prevented a

safety system from performing a safety function that the

protection system had automatically initiated. The operator,

in violation of emergency procedures, terminated full flow

from the high pressure injection system to the reactor coolant

system. This reduction in emergency cooling water flow

significantly contributed to the damage sustained by the ;
~

*
'TMI-2 reactor.- In addition, the operator may have terminated

-

Iall' emergency feedwatertto both steam generators by closing

) /~Y
i NA * ~

!. It is not known whether the valves were closed before 'or during
the accident. In any event, the capability for the operator to
close both valves and terminate auxiliary feedwater' existed.

,
,

,

ie# 4%. , , , . - -e. . ...._....,o~ ....,.._,y %. .
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9

two valves.

'( ) GDC-20, " Protection System' Functions", requires that

"[t]he protection system shall be designed. . . to - sense accident

conditions and to initiate the operation of systems and

components important to safety."' Section 4.16, " Completion
*

of~ Protective Action Once It Is Initiated,"~of IEEE Std 279

requires that "[t]he protection system shall be so designed

that, once initiated, a protection system action shall go to

i completion." In addition, Section 4.12, " Operating Bypasses,"

of IEEE Std 279 requires that "[w]here operating requirements

; necessitate automatic or manual bypass of a protective function,

'

the design shall be such1that the bypass will be removed
1

,.

automatically whenever permissive conditions are not met.
!

i Devices used '.o achieve automatic removal of the bypass of

a protective' function are~part of the protection system and
i

must be. designed in accordance with these Criteria",' i.e. ,

the criteria set forth in.IEEE Std 279.i

In contrast to these requirements of the Commission's

{ regulation,-TMI-l (like TMI-2) is designed such that the
,

j , reactor operator'can prevent or prematurely terminate the
i -

{ protective or' safety functions provided by the emergency core _-
, .

! cooling, auxiliary feedwater and containment isolation systems.

LO.
*

Incorporated in 10 CFR 50.55a.
t -

r. _. _ . - . _ . _ _ . _ _ - . . _ - _ . . . _ . , _ . - . . , . . . , . _ - . _ ..
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' )
'In other words, the reactor operator can prevent the completion

<

.( } of.a safety function despite' the fact, that plant conditions

-are-such'that the safety function is needed.

Neither - Met Ed nor the Staff ' have disclosed any signigicant

; disagreement with the above statementsoon UCS Contention'10.

Both apparently' disagree,.however, with my conclusion that TMI-l ,

must be modified'so that no operator action-can~ prevent the

completion of a scfety. function once initiated. Their argu-

3
ments fall into two: categories: 1) the requirements of IEEE

Std 279 do not apply to the emergency core cooling, auxiliary

feedratcr and containment isolation systems because these

systeins are not part of the protections system .as defined

in IEEE Std 279, and 2) the health and safety of the public.

is better protected by the-present TMI-1 design than by a-

design which prevents the operator from defeating a safety

; function until i t is completed. I will now address these
a

|!
-arguments and explain why I-conclude that they are not

supportable.
,

i Met Ed and the Staff take the position that because of
)' *

; the definition of " protection system" in IEEE Std 279, the
,

_

i :

} * .

.

j "For purposes of- these Criteria, the nuclear power plant pro-
tection-system encompasses all electric and mechanical devices
and_ circuitry. (from sensors to actuation device input terminals)t

~ involved in generating those signals associated with the
protective function." (IEEE Std 279, " Scope").

1

i
.

,

1

,

-

__ , .,,r. - - . _#,, _y ,,-w,- . . , ,,
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i

emergency core cooling, auxiliary feedwater and containment
<

(}
isolation systems are not part of the protection system.

| Therefore, they argue, none of the requirements of IEEE Std
1

279 apply to these latter systems.'

While that argument has a patina of validity, it is

primarily a simplistic, legalistic argument that lacks any

evidence of rational technical input. The Staff and Met
.

Ed ignore the purpose of IEEE Std 279, the history of its
,

development, the continuing work of IEEE standards committees,

the_Commissio..'s past policy and practice in applying the

standard, and the lessons to be learned from the TMI-2 accident.

{} The Purpose of IEEE Std 279,

In relying on the definition of protection system, Met'

Ed and the Staff ignore the purpose of the standard which is

.

to " establish minimum requirements for the safety-related
i

functional performance and reliability of protection systems...."

(IEEE Std 279, " Scope"). One of the " safety-related functional

performance requirem2nts" of IEEE Std 279 is that, once

initiated, a protection system action shall go to completion.

' But Met Ed and the Staff take the position that conformance
,

with this requirement can be determined without considering I
;

whether the actuated system (such as emergency core cooling)

O actually performs.its safety function.
.

I

v

<
$

. ': ~ L - : * ~ ~" ' _ ; ; ~ '~ " ' ~~ " ''' ~ T: ~ ~~ ~ ; " "~T'''::: T' T^ ~~; ,3 _ ;.1r ;;_7 ~ ~_~ ~ ~_7 x _;- - -~~_
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LFor example, Met Ed and the Staff. argue that " sealing-
<

(]J in" the electrical signal used to initiate operation of~the-

emergency. core cooling system is-'all that is required by

- IEEE Std 279.- Whether.that signal actually turns on the emer-

- gency core cooling system and whether the operator can turn

it off before it is no longer needed are'irrevelant, they

say, to meeting _ the requirement of Section 4.16 of IEEE Std 279.

-My view is that this is not a_ correct interpretation of the
.

purpose of.the requirement. The porpose is to ensure that

when the protection system -(a redundant, diverse, testable,

environmentally and seismically qualified, reliable system

which meets the single failure criterion) determines that a

O
safety function is.needed, that function will be initiated

and go to cc.mpletion. The Staff and Met Ed arguments an.ount

to saying that_the Commission has imposed a requirement that

has no purpose - that as long as the protection system attempts

to initiate operation of a system that could perform the needed

safety function, it matters not whether the safety function

'is actually_ accomplished.
_

?I will give one example to illustrate the illogic of the
, _

position taken~by Met Ed and the Staff. Applying the Staff and g

Met Ed's position yields the following: If the operator can

() . prevent a protection system action by interrupting the signal

into.the " actuation device input terminals," the design violates j
,I
_

Lowen '- J w.*v..- e - wi @=* mm-g-> M g+4'*MVe. Mm *rd.w n ow p = W g,.* pp pew %,wgw% .,w.%g-
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IEEE.Std 279. In contrast, the-operator can prevent.a protection
.a

j (]) system action and the de:ic. will comply _ (according to Met

Ed and the Staff) with IEEE Std 279 if the signal is_ interrupted"

| after the " actuation device input terminals." It is obvious
,

that if such a minor design variation as interrupting an
;

electrical signal on one side cu the other of a set of terminals
t

can determine-whether the design violates or complies with'

the Commission's regulations, the interpretation of the require-
.i

ment is without merit. The Staff and Met Ed fail to recognize
.

that either-design affects the functional performance of the

'

protection system in the same way and, therefore, each violates
i

the Commission's regulation.
O,

The History of the Development of IEEE Std 279

The Staff and-Met Ed, in relying upon the specific

language of.the definition of the protection system'rather

than considering the purpose of the functional performance
.

I requirement, ignore the history of the development of'IEEE

Std 279. Work on the document began in 1964 when the AEC

.

was licensing nuclear plants without, for example, emergency ]
! 'i
' *

core cooling systems. Thus, most experience in design and

!regulation applied to reactor shutdown systems rat her than

| engineered safety features like emergency core cooling. The

specific choice of words used in IEEE Std 2'!9, therefore,- |
!

i |
1

|

1
!

i

n
-
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was heavily influenced by the experience with reactor shutdown
J

(~') systems. Since reactor shutdown is accomplished by inserting
v

the control rods in a few seconds, there was little concern
.

about the operator preventing the completion of that protection

system action once initiated. Rather, the concern was that

some input signals to the protection system used to indicate

the need for a reactor shutdown could be removed before the

control rods were fully inserted.

For example, if a reactor shutdown was initiated by high

power level, shortly after the control rods bega.' inserting, the

power level could decrease below the setpoint. This cocid

cause the shutdown to terminate before the rods were fullyf-

V
inserted. Situations like this resulted in the choice of

words "once initiated, a protection system action shall

go to completion"- in IEEE Std 279-1968.

The common method of implementing this requirement

was to design the protection system such that once an electrical

signal indicating the need for a protection system action was

generated, the signal would remain " sealed in" even if the
-

fmonitored plant variable subsequently changed. This design
,

approach was also adopted for protection system signals used

to initiate engineered safety features. For example, if high

() containment pressure initiates operation of the emergency core

cooling and containment cooling system, the signal will remain

_
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i

" sealed in" even after operation of those systems reduces
<

(
- -containment pressure below the initia'. ion set point. However,

unlike the reactor shutdown system, che safety function of
,

engineered safety _ features is not completed in a few seconds,

as was demonstrated by the TMI-2 accident. Premature termination
9

of the operation of these systems (or, in the case of contain-

ment isolation, reopening the valves), renders them useless

in providing the protection-for which they were designed. There-

fore,- I conclude that lur placing undue emphasis on the defin-

ition of protection system rather than considering the functional>

j performance requirements, Met Ed and the Staff ignore the
4

historical reasons for the choice of specific language in

Oi

IEEE Std 279-1968.
4

; The Continuing Work of IEEE Standards Committees

1

The preceeding discussion of the development of IEEE

; Std 279 is supported by the continuing work of the.IEEE in

which-the Staff has participated. IEEE Std 603-1977, " Criteria

for Safety Systems for Nuclear Power Generating Stations,"

"

was published as a trial use tandard-in March 1977. As a
3

4

*
member of the Staff, I served as the NRC representative on

the IEEE standards' committee that developed IEEE Std 603. The

. 6 purpose of developing IEEE Std 603 was to apply the requirements
1 .

t of IEEE Std 279-1971 to the systems actuated by the protection
i

3 .-

*
4

IEEE Std 279-1971 is the " full" standard version of the
'

" proposed" IEEE Std 279-1968.
l.

!

!
. ._ .- , - - . . _ -_ -- _ _ ,. - '
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system. The intent was to have IEEE Std 603 replace IEEE
<

('/)
Std 279 after two years of trial use, i.e. in March, 1979.

x.
The development of IEEE Std 603 involved a conscious attempt

to state the requirements of IEEE Std 279 in language broad

enough to apply explicitly and unambiguously to both the

protection system and systems actuated by it, but with t ~ fL ient

specificity to be clearly applied by the user. When the

characteristics of the protection system or the " protective

action system" (the new name for systems actuated by the pro-

tection system) were such that a requirement could not be

generalized without losing this objective, separt a requirements

containing the desired degree of specificity were established

n''"' for each system. The requirements of IEEE Std 603 corresponding

to the pertinent requirements of IEEE Std 279 applicable to

operator interference with protective functions are:

1) Section 4.4, " Completion of Protection Action."

"The safety system shall be designed so that, once initiated
automatically or manually, the intended sequence of
protective actions at the system level shall continue
until completion. Deliberate operator action shall be
required to. return the safety system to normal. This
requirement shall not preclude the use of equipment ]
protective devices or the provision for those deliberate -

operator interventions which are identified in Section 3'

(10) of the design basis."

2) Section 4.10, " Operating Bypasses"

(~~) "Whenever the applicable permissive conditions are not
met, the safety system shall automatically accomplish

*
-

p

e +, - w =
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one of the following:
(1) prevent the activation of an operating bypass; =

(, j (2) remove any action operating bypass;
(3) obtain or retain the permissive conditions for'~'

the operating bypass; or
(.4 ) initiate the protective function."

The related definitions in IEEE Std 603 are:

1) " SAFETY SYSTEM - The collection of systems required
to minimize the probability and magnitude of release
of radioactive material to the environment by main-
taining plant conditions within the allowable limitt
established for each design basis event.

NOTE

The safety system is the aggregate of one or
more protection systems, and one or more pro-
tective action systems. It includes the engineered
safety features, the reactor trip system and the
auxiliary supporting features."

/~3
(/ 2) " PROTECTIVE ACTION SYSTEM - The electrical and mechan-

ical equipment (from the protection system output to
and in'~eding the actuated equipment-to-process coupling)
that pe. orms a protective action when it receives a
signal from the protection system.

NOTE

Examples of protective action systems are: control
rods, and their trip mechanisms; isolation valves,
their operators and their contactors; and emergency
service water pumps and associated valves, their
motors and circuit breakers.

In some instances protective actions may be [
performed by protective action system equipment -

,

that responds directly to the process conditions
(e.g., check valves, self-actuating relief valves)."

3) " PROTECTIVE FUNCTION - The completion of those protective
actions at the system level required to maintain plantr-

(_)3 conditions within the allowable limits established for
a design basis. event (for example, reduce power,

l
1

-I

| !
;

I I
l

- - .. _ _ . _
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isolate containment, or cool.the core)."
c

- 4) " OPERATING BYPASS - Inhibition of the capability to
. accomplish _a protective function that could otherwise'

- occur in response to a particular set of generating
sat tion conditions.

NOTE.

An operating bypass.is not the same as a main-
tenance bypass. Different modes of plant oper-
ation may necessitate an-automatic or. manual
_ bypass of a protective function. Operating
bypasses are used to permit mode changes (for
example prevention of initiation of safety
injection during the cold shutdown mode) ."

I address later the portion of Section 4.4 of IEEE

Std 603 concerning "the provision for those deliberate operator

interventions which are identified in Section 3 (10) of the

design basis" in connection with the lessons to be learned

from'the'TMI-2 accident. I have included the requirements

of Section 4.10, " Operating Bypasses" of IEEE Std 603 at this

point in my testimony.to illustrate.the widespread technical

support for .the position that if the protection system determines

there is a-need for a protective function, every effort should

be made to ensure it will be accomplished. In other words,

]the plant should be designed so that if there is a need for .

.

emergency core cooling,e the core is adequately cooled, not just

that the ECCS actuation signal is scaled in. Furthermore,
!

l

{} whether'the operator bypasses a protective function before -

an accident (a situation addressed by -Section '4.10) or after
~

^|
y

,

4
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W

an ccc'ident (a situation that occurred at TMI-2) is immaterial. <

'

{} ' The functional performance requirement is that when plant-

conditions are'such that a protective function or safety

function is needed, the safety system is required to be designed

such that the operator can not prevent the initiation-and

completion offthat. function.

.The Commission's Past Policy and Practice

The position;of_ Met Ed and-the Staff on the TMI-l' design

is also unsupportable because it conflicts with past Commission

policy and practice in applying IEEE Std 279. In essence, Met

Ed and the Staff argue that the requirements of IEEE Std 279

() . apply only to. equipment within the " protection system," i.e.,

"from sensors to actuation device input terminals." Apparently

they chose to ignore the numerous instances where the requirements

of IEEE Std 279 have been consistently applied to equipment

not strictly part of the " protection system." Several examples

are:

1. Section 7.3, " Engineered Safety Features," of~the

Standard Review Plan discusses how the requirements .}
* of IEEE Std 279 should be applied in-the review of the

Engineered Safety. Feature Actuation System (ESPAS)-
'

and the' essential auxiliary supporting systems instru-

-O. mentation'and controls. - The ESFAS is a part of

.

s . 4 g y . -e w oua ,,m== ,s -
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the. protection system and is'used to actuate engineered
-s

{} safety feature systems such as emergency core cooling,

: auxiliary feedwater, and-containment isolation. Section

7.3 of the Standard Review Plan states: "It is not
,

sufficient to' judge the adequacy of the ESFAS [i.e.,

the protection system] only on the basis of the design,

meeting the specific requirements of IEEE Std 279. It'

is also necessary to judge the functional relationship
|

between the ESFAS and the ESF systems themselves."

This supports my position that the requirements of IEEE

279 can not be applied to the protection system in a

. vaculm. .The Staff recognizes that to determine'whether
I
J the minimum functional performance requirements of IEEE

' Std 279 are met, it is not sufficient to examine only

! the design of the " protection system." It is necessary
i

to also consider the design of the engineered safety

feature systens actuated by the protection system.

[ 2. Inisome early designs, the protection system did

not control the isolation valves in the discharge pipes

of the accumulators or core flooding. tanks, which are
,

i o

part of the emergency core cooling systems. The Staff . ;l

concluded that-those w.lves had to be considered;as

() " operating bypasses" within the meaning of the require-
'

ment of IEEE Std 279. .Therefore, in order to meet the
1 |

t

<
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" intent" of IEEE Std 279, the Staff required the
<

( ]; design to include provisions to automatically open the

discharge valves whenever plant conditions are such

that emergency core cooling is or could be required.

This Staff Position, developed before January, 1973,

was set forth in Branch Technical Position ICSB 4 of

Appendix 7-A to the Standard Review Plan. The isolation

valves are clearly not part of the " protection system,"

as Met Ed and the Staff define it in this case, but

the Staff correctly applied the requirements of IEEE

Std 279 to them by observing that closed valves

f- could prevent a safety function just as surely as

b
bypassing the protection system itself.

3. In Regulatory Guide 1.22, Periodic Testing of Protection"

System Actuation Functions," which was issued in

February, 1972, the Staff takes the position that

"[t]he protective system should be designed to permit

periodic testing to extend to and include the actuation

devices and acutated equipment." (Emphasis added).
,

#The basis for the position is the recognition that
,

"the ability of the protection system to initiate :

the operation of safety systens depends on the proper

() performance of actuation devices...." Here again,

the Staff acknowledges that a Commission requirement

C
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to test the protection.' system cannot-be applied
m

(]) Jonly up to the: actuation device input terminals.i

.Therefore, the requirements of the Commission's,

. regulations applicable to periodic testing'of the

protection system were extended to include equipment

- not literally a part of the " protection system."

I recognize t. hat Regulatory Guide 1.22 is ex-;

plicitly based on the requirements of GDC-20, " Pro-

tection System Functions" and GDC-21, " Protection

i System Reliability.and Testability," rather than

-the requirements of~IEEE Std 279. However, the

requirements of-Sections 4.1 and 4.10 of IEEE Std

| ). .

279 parallel those of GDC-20 and 21.- The primary*

reason why Regulatory ~Guida 1.22 is not also explicitly.i
i

.

based on.IEEE Std 279 is that, as a member of the-

Staff with responsibility both for-develcoing and;

applying the Guide, I wanted to avoid the problem

j now being faced in this. proceeding. I had been
i

assigned the responsibility for developing Regulatory
,

Guide 1.22 and I anticipated that reference to IEEE
_

,

} ' Std 279 would: initiate protests from the industry ;
.

! that since.the definition of protection system

f) excluded the actuation devices and the actuated

equipment, NRC could not require testing of these
,

T

.

:
f

,
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components.. To avoid that difficulty and instead-

"allow valid engineering principles to be applied,

; .

I referenced only the pertinent GDC~rather.than

both'the GDC and IEEE-Std'279'as the. basis for

the Staff's position.

-I was also aware of the work-then underway-to

revise IEEE Std 279.to specifically include systems

and equipment actuated by_ the protection system.

Although it has taken much longer - than I expected,

.the result of that work is.IEEE Std 603 which I-

discussed earlier. In any event, Regulatory Guide

1.22 is an example. of the Staf f's past recognition

'O that the requirements of'IEEE Std 279 can be and

should be applied.to equipment not strictly part

of the " protection system."
_

The Lessons' Learned from the TMI-2 Accident

The final way in which Met Ed and the Staff's. position

is unsupportable is it fails.to_take into consideration the -

lessons to be learned from the TMI-2 accident. The termination _

'of high pressure injection when the reactor was still in a
condition' requiring emergency core cooling and the closure'of

- -
~

-

i

both auxiliary feedwater valves (which may have occurred- ,
_

O prior to the accident, in which case the situation was effectively
- an " operating-bypass") were both cases of the operator

.

e
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preventing the initiation and/or completion of a safety
e

'~'
/ function. The response to these deficiencies has been the

development of new procedures or design changes at TMI-1.

For example, new emergency procedures have been developed

and the operators have been instructed not to shut off high

pressure injection prematurely, i e. until the protective.

function has been completed. For example, if the high pressure

injection system has been automatically started because of

low pressure in the reactor coolant system, it should remain

in operation until 1): the low pressure injection system is

in operation and pumping 1000 gpm in each line and the sit-

uation has been stable for 20 minutes, or 2): all hot and

cold leg temperatures are at least 50 F below the saturation

temperature, the hot leg temperature is less than 50 F above

the secondary side saturation temperature, and termination

is necessary to prevent indicated pressurizer level from going

off-scale high.

The above set of conditions constitutes the definition

of completion of the safety function provided by the high
_

, pressure injection system. These conditions are precisely

the type of conditions envisioned in Section 4.4 of IEEE

Std 603, which I discussed earlier. Section 4.4 permits
,,

) " provisions for those deliberate operator interventions which

.

m g ,e - - - . -
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are identified in Section 3 (10) of the design basis." The
<

{} _ pertinent part of Section 3 (10) of IEEE Std 603 states that

the design basis shall document "the e:onditions after which

' - a deliberate operator intervention may prevent the completion

of protective action at the system level, and the point in

time, or plant conditions, which define completion of the

protective action at the' system' level." Therefore, TMI-l,

should be designed such that, until the set of conditions

specified above is met, the operator can not interfere with

operation of the high pressure injection system. Thatder
Sbbu h| .

.

-supposed to be a lesson learned from the TMI-2 accident.

However, the T: ! -1 design is the same as it was priorO
to the accident - the operator'can, but has been instructed not

to, shut off the high pressure injection system even though
its safety function has not been completed. I conclude that

!

i this design is unsafe and is not in conformance with the

.
proper interpretation of the Commission'c regulations in IEEE

Std 279 which require that protection systems be designed'

| so that, co e initiated, a protection system action shall y

H'go-to completion. To meet this requirement, the TMI-l design
1*

-'I
must be modified-so that the operator can not prevent init- -

iation or completion of the safety function provided by the

() high pressure 1 injection systen.

.This could be accomplished, for example, by interlocking
.

-

1

i Il

1-
1
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1

the operator's controls for the high pressure injection system
.

(} . ith'theEsignals from low pressure injection flow, a 20 minutew
, *

timer and the saturation meters such.that the controls would

be ineffective in stopping high pressure injection until the

-conditions specified above were met. The same type of design
~

-

changes need to be undertaken.for the auxiliary feedwater

-system and the containment isolation system. Met Ed~must
'

define completion of the safety. function for each system and then

design the plant so that'the operator can not stop the auxiliary

feedwater system or open containment isolation valves until it

is safe to do so. Defining comple". ion of the protective function

to-be initiation of the function and simply. sealing in- the

protection system. initiation signal is clearly not an acceptable

definition of completion of the safety functions provided by
.

these systems.

I will now address the second category of arguments

advanced by_het Ed and the Staff. In effect, their arguments

are.that the present design of TMI-l better protects public

-health and safety'than a design which meets the requirement
_

Iof IEEE Std 279 that,.once initiated', a protection system

: action.shall go to completion. In essence, the argument is :

,

*
-- ThisEis only an example and is'not intended as an endorsement.

The' requirement to use signals that are direct measure's of the
~

desired variable is : applicable. See my' testimony on UCS
Contention 7. ,

.

9
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that the' safety; advantages of a design.which prevents the
<

operator from interfering with completion of a safety function
~

must be. weighed against the potentially adverse effccts on

safety of continued operation of the system performing the

needed safety: function. In.an abstract sense, I agree with

that. proposition. That is, dissociated from any specific-

example of a' safety system-that is itself!a. hazard to safety

when operated, the argument appears reasonable. -However,

considering the specific design of TMI-1, the.examp,les cited >

by Met Ed.and the Staff,-and my knowledge of the principles

of reactor. safety system design and the provisions of-the

Commission's regulations, I conclude-.the argument is invalid. '

Both'the Staft and Met Ed postulate a failure of an

ECCS component-that could aggravate an accic.nt unless it

was shut off. For. example, the loss of physical integrity

of an ECCS pump,-valve, or injection line could require

terminatio:' of that ECCS system to prevent further coolant

loss through that rupture. The reason that I reject this

example is that the Commission's regulations and past practice

do not' permit postulation of such a failure. As noted in
,

the " Definitions and Explanations" section of Appendix A :
to 101CFR Part 50, "[t]he conditions under which a single i

failure-of a passive. component in a fluid system should~be-
,

|

0
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considered in designing the system against a single failure are
<

~s
(j under development." Although the Commission has had those

conditions "under development" since before 1971, the practice

has been not to postulate or consider failures of the pressure

boundary of safety system components. Since the Staff and

Met Ed are fully aware of this practice, I consider it disingenous

for them to advance such a failure as justification for a

design that permits the operator to improperly interfere with

safety functions. However if such failures are to be considered, j

I would observe that neither TMI-l nor any other nuclear plant
*

operating in the United States meets the Commission's regulations.

("j The other argument I infer from the position held by the
Q

Staff and Met Ed is that continued operation of a safety system

may be a hazard. For example, continued operation of the ECCS

may fill the pressurizer and result in exceeding the allowable

*
For example, the majority of pipes penetrating the contain-
ment building have only two safety grade isolation valves.
This design meets the single failure criterion under the
current interpretation of the Commission's regulations. If,

however, a passive failure is to be considered, the design -

does not meet the single failure criterion. A rupture of the .

body of one valve (the accident) and failure of the other'

valve in the same pipe (the single failure), would prevent a

containment isolation. Another example involves the main t
steam isolation valves. If the isolation valve in one steam
line ruptures ( a steamline break accident) and the isolationse s

( ) valve in the other steamline fails to close or ruptures (the |

single failure), both steam generators would blow down, an''

accident not considered in the design basis of the plant.

Cl
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pressure / temperature relationship applicable to the reactor
*

() - pressure vessel. Continued operation of auxiliary feedwater

may result in overcooling the. reactor coolant system. First

of all, if completion of the safety function is properly

determined, such conditions generally should not arise until

after the safety function is completed. Second, if such

conditions pose an undue risk to public health and. safety,

the protection system should be designed to automatically
*

prevent them from occurring. In other words, poor engineering

on one aspect of the design can not be used as the basis to

violate the Commission's regulations on another aspect of the

design.

In summary, I conclude that the TMI-1 design is unsafe

and that it violates the Commission's regulations in that

the protection system is not designed n accordance with
Q)fDeV y infc'rpn*fec/O

Section 4.16 of IEEE Std 279 The operator can prevent the
JA

initiation.and completion of the safety functions provided-

by the emergency core cooling, auxiliary feedwater, and

containment isolation systems. The Staff and Met Ed's

?, position is inconsistent with the basic purpose of the
pertinent Commission requirements, the history of their devel- _~

,

opment and.the lessons learned'from the TMI-2 accident.

O
.

* . This.is the design of TMI-1 in the case of auxiliary feedwater:.

flow is automatically terminated to a depressurized steam
generator. (See Restart Report, Supplanent 1, Part 1, Question 10g). .

|
,
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PERFOPJ'.ANCE A"Pr AlsAL A' 3 grCORD OF INiERVI EU FOR NO:1-SUPEi;VISO: Y ...<g...

Pi'Ol'LSSIONA1. TECilNICAL EMPLOYEE ?.''
''

F
...t..

PROFILE

( h.'1E : Robert D. Pollard CHADE/ STEP- 14/2

POSITION: Project Manager 7 / TINE It CRADE- 19 nonths

&'|B[. ;-).@2 /
D~ dssallo //-/)-73 TIME II: STIP- 7 nonths ,. o .APPEAISET a DATr:

R.~C.'DeYy$,. v ' ',h_. }%;</'-.59 MI ...

ung g // ->.i'- TIMP. IN PREVIOUS GR/d1E: 12 nonthsNVIEUER L DATE:
.

' .--

PEEV!OUS APPR/.ISER & DATE: D. B. Vassallo AEC/URC ST:RVICE (YEARSl: 6-1/4
11/11/74

PROFr'SSIONAL EXPERIENCE (YEARS): 6 ..

H0J LONC SUPERVISED BY APPRAISER: 13 nonths .

.D__A_TE OF BIRTil: 2/13/40
i>n t;

EDUCATION (DEGREE 6 YEAR)_: i. , .
B.S. (Elec. Eng.) 1969 i,'S,. 9;-

,

.

ym ,*-

DISCUSSION TOPICS

(.
( !ACECHOUND 6 EXPERIENCE _'.UMMARY - Bob received a B.S. In Electrical Engineering

" Iron Syracuse University in 1969. After joining the AEC in 1969, he studied
electrical and nuclear engineering at the Graduate School of the University ,-

'of New !!exico (1970-1971) in conjunction uit.h the AEC Intern Program. 7.;g .

Dob served f or six years with the U. S. Ua,ry as an electronic technician. !" "

!!e served as an instructor, reactor operator, and was in charge of the 'em
reactor control divisi m aboard a nuclear-peuered submarine. ' . , . . , ..

;..

Af ter joining the AEC in July 1969, Bob par ticipated primarily in technical
*,-review groups in the review of instrumentation, control, and electrical

syr.t e:ac of r.uci car power plant s. For a brief period, he was a neaber of g
M.
*

the Standards group and participated in developing standards and safety < .-

guides. lie also served as a rw uber of IEEE Coc.mittees. Dob trar.sferred g
'

to RL as a project r:anager in Septcaber 1974. '

'

MGULEDGE OF J0il - Although Bob has excellent expertise in the ins trumentation, ,
a

cont rol, and electrical syst ems of nuclear po..cr plants, he has alro developed ' . '
*

very good overall knowledge of nuclear power plant design. Since transferring /,

to RL, he has shoun the capability to-rapidly expand his knouledge"and under-
~

'

,.g:tanding of the diverse technical review areas with which a * project manager
just be familiar. Although he may require a little more exposure in certain .

-

,

" review areas (e.g. , auxiliary systems and site related raatters), Bob is ,-

^
.-
.

1
-~
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technically very perceptive. !!e has enough confidence to challenge reviewers h '.; -
on questionable technical :uatters and to pursue resolution of those in '!':f.~.
controversy. E.'E.i

In a very short time, Dob has developed an excellent understanding of the d

(V; technical, management, and administrative aspects of project management. .

lie c.anages to keep himself informe of current developments in technical,
'

. ,

policy, legal, and general licensing matters.

MA!;ACC'IENT CAPABILITY - Because af,.his, past experience in TR, Ilob had a

b'd'd.'
good understanding of the LPM's role. lie has made a very rapid transition N

Ein asstraing a project management philosophy. In the year that he has been
in RL, he has demonstrated an excellent capability to manage radiological *

safety reviews. Bob is an exceptionally thorough project manager who
perforns his tasks with a very critical view and in a very organized manner.
lie is very la.vuledgeable of, and quick to grasp and implement administrative
procedures. He is very effective in maintaining full cogninnce of all
aspects of his projects. lic works very effectively with TR, OELD, and (,,,,,
applicant. representatives and gets along very ucll with the branch secretaries ..

and licensing assistant. ,$.-@'

, . -

P,ob has snown excellent capability to effectively organize and manage F ""''
scecral concurrent projects. His principal assignment has been the OL

'

review of the McGuire plant, liowever, he vas also assigned as the LPM
for the completion of the Conanche Peak and Catauba CP revicus. The latter

g Jequired a considerable amount of LPM interaction with OELD because of the
C# applicant's request for an exemption from meeting the ECCS criteria. Dob i..

phowed great adeptness at underst'anding and handling the unique technical -
;hDlegal aspects for bringing the Catauba project to an'end; i.e., issuance [

of a CP. Because of the recent loss of an LPM from LUR 1-1, Bob uas .

also assigned the task of completing the OL review of Indian Point 3,
another project uith a long history of 'conplexities. In handling all of ;f ", '-
these projects, Bob has shown a great deal of resourcefulness in moving **

~these projects forward concurrently without diminishing his ef forts in any ., .

one of them. .-
..
'

. :.

PROFESSIN:ALISM - Dob is an extrwely conscientious and dependable project *

manager. !!e ccnducts hinself uith a degree of r.aturity and professionalism
*

- -

well beyond his age. In his associations with applicant representatives, :.
'

he is very fair, but firm, and can 'take a st ront; stance when the occasion '.
varrants,it. Bob does extremely well at planning and scheduling his (

~

uorkload. lie is consistently able to complete assignments on schedule
uithout needing reninders.

~y
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Sob does not require much supervicion. Da ti.e cor.t rary, he seems to have 7' " ",a unique instinct of knowing the t'ype of licensing action that a situation
requires ar.d then begins to take the appropriate action uithout waiting M.R
for direction from the branch chief. in this resard, Bob has an out-

"

em standing knowledge of the Regulstions and uorks very effectively with
(,) lawyers (e.g. , has prepared som.! quite invo)ved technical - legal documents *

in conjunction with the Catauba and Indian Point 3 prajects). lie is very
persistent in trying to get stalled actions moving. Bob does an excellent -

job of heeping his branch chief apprised of unjor review natters.

run
JITDC: LENT - Bob is a careful thinker and uses good logic in making judgments. -, ., s
lic has a very good understanding of the licensing progran and uses good ,i,%
judgment consistent with regulatory objectives.

, _

C0miUNICATIONS

.-
Oral - Lob has very good oral communication skills. He speaks clearly,

uith thought, and is very casily understood. lie handles nectings
extremely veII. Uhen he was a nenber of TR, he had considerable rew.
experience and was very in pr.sentations before the
ACRS and uas also expos, effective . . , . , , .

ed to public hearings. rW
P-Uritten - Bob writes extremely well. The documents he prepares are concisc ,

and clear. As cantioned above, he has a decided instinct for

p Inoving the type of action required and can translate this in

G writing eithout any apparent difficulty. liin uritten work
requires very little editing.

;..

T".RSONAl, Cll/.RACTERISTICS - Easically, Bob is a very serious minded but
.

personable er::ployee. lie does not make rash decisions, but rather uses 6'h
a nore deliberative appr wch. Bob manages to maintain a rather even -
composure no matter hou dif ficult a situat. ion may get. !

.:,...

. , .

Bob is an extremely conscientious, responsible, and dependable employee.
Occasionally he appears to becon.e somcuhat perplexed in rationaliaing the l?'
irplementation of licensing policy. In my opinion, this is because Bob : ' ~..
has an exceptional understanding of the Cemnission's rules and regulations
and takes his role of regulator very seriously. I!owev e r , this has not

affected his performance as a project nanager.

Ai$AS UEEDIf;G IMP 1101.'EMENT - Since transferring f rom TR, Bob is becoming y
exposed "to a nw:ber of review areas with ubich he did not previously have ., .

I.a great deal of fa:r.111ari ty. These are principally in the areas o,f site
'

[.safety, effluent treatnent, and some portions of auxiliary pystems. He
has mde great strides in understanding what the major review objectives .-

f_' pre for these areas. Uith the continued exposure he is now obtaining . - . . . .
"in managing his projects, 1 do not foresec any problem in Eob becoming .g.,,-{.

co,pletely coaversant in all review subjects. . . ' .'..

'

. r~~~r-
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PP.OMOT10h' POTrMTI AI - 1:ob hac sho m excellent project nanager.ient capability. g.-

lie is well organized, is able to keep his projects under control, and to .

nect f.ct.cdule milestones. On the basis of his previous e:;perience in TR 'f...,b-
and with further experience in project naragement, Bob has an excellent

'

p potential for attaining higher levels. -
,
-; /v

SUO1/dtY - Although Bob has been in RL for about ene year, he has demonstrated
excellent skills in raanaging safety revicus wi.thout requiring a great deal -

of supervision. Through his versatility, he has performed extreacly vell
*

'- '; 1in handling diverse assinonents in a highly professional manner; e.g.,

-p3g ,,,taking on the mana[,ement of complex cases such as Catawba and Indian
Point 3 in the final stages of licensing ef fort. T. ''

.
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EJ: R. C.' DeYoung, Assistant Director for Light 5'=;er Reactors Group 1 .
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C205IS ON ERAFT i e STANDARD, "CRI'IEdD. FCR 'Pfunc-_J m_ G IOR
( l 'OCEJ.R PGER GSERATDG STATIONS"
a

Your note to E. C. DeYoung dated June 26, 1975, recuestei --7-= ts on the

'--x draft standard entitled " Criteria for Protection Syst= fc-- Iruelear
?caer C-eneratir.g Stations", Draft I, dated Ju a 6,1975 I bcte reviewed -

9.e draft standard and rg ccarents are p"ovided bele.f. 5 of g cc: rents

Ere based on my previous experience as a es-be:- of 1--- 5-iccc nittee 6.

I re: =end that the NRC ballot on this doctrant be ".'!eg.':'ve". Tne bases
*

.

for such a vote are:

1. he essigned task has not been cogleted. "'ne prp:se of the-

evision was to have been to expend the secpa to 'n:1ude z.ctuator
Previous NRC ballots on erlier drafts Stere "r.egative"systems.

based, in part, on failure to include essential aur'N/ srport -

syste:::s wi. thin the reope. We are n7.. pntsented uit a dmft
standard that neither addrestes the actuator syst-= r.or 9.e

-

essential aurtliary support systems.
.

,c. 2. Tne proposed changes rade in the dre": standard. (:, red to the
Q existing .trer_. Std 279-1971) are not sir.ificant and do n:t 2. arrant "s

revision of the standard. A p"ecedent for this as a basis fbr a
negative vote exists. NRC action on ---: Std 3*: .'?.s ne p.tiIe

because the 1974 edition did not constitute an '---"rr--=nt over
the 1971 edition and Regulatory Guide 1.32 sH" '' =r.:sses the
1971' edition.

'Ihe preposed changes rade in the 1 a't' star +'-i 2511b2;y to3
n,e=-i to be c'ar.ged 'ay'.n fnen the T. - '.ther c:genien ster %"d. .n.
r
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I also reco rend that NRC infonn IEEE that *:c are proceeding with a Irvision
: the regulations to require that actuator systems and au7iliarf supporting

r/ stem be designed in accordance with the requirements of IEEE Std 279-1971.
A p:scedent for.this is the similar NRC action regan11ng IEEE Std 384 and
?.sg.ilatory Guide 1.75 .

As evidenced by previous NBC . ballots on draft devisions of IEEE-279, thep :':.0 Standard Review Plan, arid staff positiens issued to several applicantss

it.'ing the course of. license application reviews, the staff has already
fsterrined that the ' criteria of IEEE 279 should te3 are, and have been ,,

a; plied to actuator systems and auxilin"y supporting syste=s. Since it - ~~

's apparent that no industr/ standard acceptable to the staff will issue
:.-iWin a reasonable tira, the staff has the responsibility to assure that
n;plicznts.are aware of the required design criteria,. 'Du cnly available '
.acns now available is to amend the resplations. We should no longer
0:le:ste the alrost total absence of specific design requirements for ,

2ese systems that are essential for protection of the health and safety ~
>

:f the public.
.
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,

COMMENTS ON DRAFT IEEE STANDARD, " CRITERIA FOR PROTECTION
SYSTEMS FOR NUCLEAR POWER GENERATING STATIONS," BY R.D.

POLLARD
-

.

.

=
,

3. The proposed changes made in the draft standard are likely
to need to be changed again when the two other companion
standards (see Note 1 on page 1 of the draft standard)
are ready for ballot. In previous " negative" ballots on
earlier drafts of this standard, the NRC stated that all
documents pertaining to expanding the scope to include
actuator and auxiliary supporting systems should be voted,

on concurrently.
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1 MS. WEISS Before we ask a few questions on

2 rebuttal, I would like to mark a couple of other documents.

3 CifaIRHAN SMITH: Are you also providing physicel

4 exhibits?

5 You had a little switch there. You know, you had

6 them marked as exhibits, but then you had them bound into

7 the transcript.
,

8 MS. WEISS: Yes, because I thought because these

9 were really directly associated with portions of the

10 testimony, we would bind these into the transcript.

11 CHAIRMAN SMITH: I agree. Then you are not going

12 to offer them as exhibits.

13 MS.. WEISS: I think as portions of the testimony.

14 I marked them basically because they were not originally

15 bound in with the testimony. I thought for clarity --

,

16 CHAIRMAN SMITH: We will also receive them as

17 exhibits.

18 hS. WEISS: Okay.

19 CHAIRMAN SMITH: Without objection.

20 (The documents referred to,

21 previously marked for identi-

22 fication as UCS Exhibit Nos.

23 12, 13, and 14, vere received

24 in evidence.)
,

25 MS. WEISS: I am handing the Reporter three copies

o
ALDERSON REPORTING COMPANY. INC,

400 VIRGINIA AVE., S.'W, WASHINGTON, D.C. 20024 (202) 554 2345
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1 of IEEE Trial Use Standard 603-1977, which Mr. Pollard

2 earlier described, and I will ask that that be marked at

3 this time for identification UCS 15.

4 (The document referred to was
,

.

5 marked UCS Exhibit No. 15
,

6 for identification.)

7 MR. BAXTERs Mr. Chairman, I ---
,

1
'

8 MS. WEISS. Excuse me.

9 HR. BAXTER: I think the record would be much

10 improved if we had the official print as corrected in
i

11 October 1977.

19 MS. WEISS: We don't have it. I have no objection

13 to that, but if the staff wishes to supply an official copy

14 -- this was as official as we could get from IEEE -- I would

15 be happy to substitute it. There has been no indication

16 that there are any changes in this document.

17 MR. BAXTER: There has also been no review to

18 determine --

19 MR. CUTCHIN I chn point out one chance on the

20 figure, Mr. Chairman. The reference --

21 CHAIRMAN SMITH: This is going to be a continuing

22 problem and we are going to be flipping back and fortn. I

23 think it would be better co come up with copies of the

24 official document in short order. Our machine could not

25 accomplish that this morning however.

O

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345
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(~ '1 MS. WEISS: I suggest that we put this one in

2 today, substitute whatever official version we get from the

3 staff. I don't believe there is going to be any problem.

'

4 MS. CUTCHIN: I am not offering to furnish X

5 copies of an exhibit for Ms. Weiss. We would be willing to

6 loan her for a short time the exhibit for the purpose of her

7 making cople's.

8 CHAIRMAN SMITH: Well, as we proceed today, let's

9 proceed on UCS Exhibit 15 as identified. But could you,

10 with your colleague there, could you identify the parallel

11 place or com parable place in the official version ? Could

12 you offer the page number so we will have a cross reference?

13 MR. CUTCHIN: The problem I-think, Mr. Chairman,
O .

14 is the reference in the. official version down in the lower 2

15 right hand corner is to Section 411.1, and on the version

16 handed out by Ms. Wei r a - the reference was to Section -

17 4.1.3.1, and we are unable to locate in the document which

18 she handed out a Section 4.1.3.1. So it is confusinc. It

19 is a reference to something that does not appear to be there.

20 So the cross reference is not really helpful.

21 CHAIRMAN SHITH: Mr. Pollard, are you familiar

22 with the bound version that Mr. Cutchin is --

23 THE WITNESS: No.

24 CHAIRMAN SMITH: You are not.

25 Okay, what do we do now?

Ov

ALDERSON REPORTING COMPANY,INC,

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

(~ 1 MS. WEISSs I would refer to go, for our purposes,

2 for the purposes today, to go with what we have. On the

3 other hand, the sections which are important to the

4- testimony have been excerpted in the testimony. We asked

5 Mr. Patterson yesterday if there had been a ny changes in

6 those. He said no. So it is not absolutely necessary one
,

7 var or another thst this be marked a t this point.'

8 MR. BAXTER Mrs Patterson was testifying about

9 the differences between ehe 1968 and '71 version.

10 55. WEISS: You are wrong, Mr. Baxter. I asked

11 him about IEEE 603.

12 CHAIRMAN SMITHS There seems to be an unyielding

13 attitude here to Ms. Weiss's problem. A simple courtesy

14 requires more than is being provided to her. Let's work it
i

15 out, work it out.

18 We will take a break.

17 (A brief recess was taken.)i

18

19

20

21

22

23

24
,

| 25

l

| Ov

ALDERSON REPORTING COMPANY,INC,

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

1 BY MS. WEISS: (Resuming)

2 0 Mr. Pollard, during the break I gave you a ;

3 document supplied by Mr. Cutchin entitled " Nuclear IEEE

4 Standards and ANSI Standards on Nuclear Instrumentation ,"

i 6 published by IEEE, Volume 2, October 1978. And I

6 particularly directed your attention to IEEE standard 603
,

7 1977 as it appears in that docupant.

8 Did you compare that to the quoted portions of the

[ 9 IEEE standard 603 1977 which appear in your testimony?

10 A Yes, I did.

11 Q Are there any editorial changes to the document

12 supplied by Mr. Cutchin and the quotes which appear in your
,

13 testimony?

! 14 A Yes, there are, and they are all of an editorial

i 15 nature.
f

'

16 0 Would you make th em , please? Indicate where they
i

17 appear on your testimony.

18 A Certainly.

19 0 Take your tine so that we all have them right.

20 A The first change appears on page X-9 where I quote

~21 from Section 4.4 The next to the last line of the quote
.

22 says "Section 3(10)" should simply be changed to say

23 " '? .10 . " That is, delete "Section" and the parentheses and*

24 change it to 3.10, so that now it reads "which a re

| 25 identified in 3.10 of the design basis."

O
i
!

ALDERSON REPORTING COMPANY. INC.
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1 The next changes appear on page X-10. At the top

2 of the page, the third line, identified as (2, remove any

3 active, a-c-t-i-y-e, operating b ypa ss.

4 The next section labeled (3, you should delete the
!

! 5 word "o r " a t the end of -- af ter the semicolon af ter the

G vord " bypass."

7 The next change appears in the first paragraph on

8 tha t page labeled " Note," which states, "The safety system

9 is the aggresgate." Right at the end of that quoted section

10 you should insert the words "See Fig. 1."

11 0 " Fig" is " Fig.?"

12 A Yes, " Fig."

13 CHAIRMAN SMITH: In parentheses?

O 14 THE WITNESS: No, sir.

1'i CHAIRMAN SMITH: At the end of the quote.

16 THE WITNESS 4 Auxiliary supporting features,

17 simply add the words "See Fig. 1."

18 The next change is in the next paragraph of my

19 testimony on that page labeled " Note." The word " note"

20 should now read " notes." .

21 The following two paragraphs should be identified
,

. 22 by number 1 and number 2.

23 DR. JORDANa Arabic one?

24 THE WITNESS: Arabic.

25 The-last line of the paragraph which is now

O
9

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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1 numbered 2, in the parenthetical phrase where it says

2 "e.g.," that should read "f or exam ple . "

3 On page X-11 at the paragraph beginning "I address
,

'

4 later," in the third line of that paragraph where th e phrase

'5 "Section 3(10)" is, that should be replaced by '- 3 .10 . "

8 And on page X-18 --

7 CHAIRMAN SMITH: Is "Section" deleted in this

8 instance, too?

9 THE WITNESS: Yes, the word "section" is deleted.

10 Every place where it says "Section 3(10)" has been changed

11 to simply state "3.10."
_

12 BY MS. WEISS (Resuming.)

13 0 Did you have another correction?

14 ' A Yes, but I was waiting for people to get to page

15 X -18. On the first line of tha t page, once again where it

16 says "Section 3(10)" that should be deleted and replaced

17 with "3.10."

18 And-the same change in the second line, replace;

19 "Section 3(10)" by "3.10."

20 And on the third line where the quote begins "The

21 conditions," we should insert the word "The plant

22 conditions."

23 Those are all the differences we noted.

() 24 MR. CUTCHIN: Mr. Chairman , I would like the
|

25 record--to reflect that I'became aware of these differences

| ~T
(U

|

|

ALDERSoN REPORTING COMPANY,INC.
,
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~
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1 only while I was sitti'ng here at the table this morning.

2 MS. WEISS: Rather than have the version we have
4

3 marked for you, we will xerox a version out of that bcok
,

4 over the weekend and provide it on Monday.

5 CH AIRMAN SMITH: What is the status of UCS 15, the

6 one that you have already marked?

7 MS. WEISS: I don't think it has actually been

8 marked, has it,"Mr. Reporter?

9 (Discussion off the record.)

10 MS. WEISS: Let's withdraw that.

11 CHAIRMAN SMITH: Okay.

12 (The document heretofore marked

13 Exhibit 15 for identification
.

14 was withdrawn.)- -

15 BY MS. WEISS: (Resuming)

16 0 There are two other things referred to in your

17 testimony which I would like to have marked as exhibits at

18 this time. The first one is entitled " Proposed IEEE

19 Criteria for Nuclear Power Plant Protection Systems

20 (Effective August 30, 1968," marked at the top "IEEE No.

21 279, August 1968."

22 Is that the IEEE 269 1968 which is referred to in

23 your testimony, Mt. Pollard ?

24 A Yes, it is.

25 MS. WEISS: I give the Reporter three copies and

i

!

|
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1 ask that that be marked as UCS 15 for identification.

2 CHAIRMAN SMITHS Ms. Weiss, would you object to

3 m a'k in g this 16, and then we vill reserve 15 in case there is

4 confusion.-

5 MS. WEISS: That is fine, Mr. Chairman. Let it be

6 marked as Exhibit 16 for identification.

7 (The document referred to was

8 marked UCS Exhibit No. 16

9 for identification.)

10 MS. WEISS: The last document I would like to have
.

11 marked, which is referred to in your testimony, is entitled

12 " Safety Guide 22, Periodic Testing of Protection System

13 Actuation Functions." That is dated 2/17/ 72.

(m -

s_) 14 BY MS. WEISS: (Resuming)
.

15 0 Is that a Regulatory Guide?

16 A Yes. This is the document I referred to in my

17 testimony as Regulatory Guide 1.22. At the time I prepared

18 my testimony to the best of my ability I verified that this

19 is in f act the parent version of what is now called

20 Regulatory Guide 1.22.

21 MS. WEISSs I give three copies of this document '

|

22 to the Reporter and ask it be marked as UCS Exhibit N o . 17

23 for identification.

() 24 (The document referred to was

25 marked UCS Exhibit No. 17

3.(J
'

!
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1 for identification.)

2 CHAIRMAN SMITH: Ms. Weiss, I am having difficulty

3 finding that one.

4 MS. WEISS: Mr. Chairman, we have a few questions

5 of Mr. Pollard by way of rebuttal to the written testimony.

6 BY MS. WEISS. (Resuming)

7 0 Let me direct your attention first, Mr. Pollard,

8 to the statement of qualifications of Mr. Clark, which

9 appears in licensee's testimony, Philip R. Clark, Michael J.

10 Ross, and E.S. Patterson in response to UCS Contention No.

11 10 and Sholly Contention No. 3.

12 Do you have an opinion as to the applicability of

13 the experience indicated with the naval reactor program to

'
14 commercial nuclear power plants and to the subject matter of

15 the UCS contention?

16 A Yes, I do. I also have experience in the naval

17 nuclear reactor program. And I think it is important not to

18 try and transfer directly the naval experience to commercial

19 nuclear power plants for at least two principal reasons.

20 The first is that the naval reactors are not only much

21 smaller but also r ach less complex in their design, both the

22 reactor itself and its safety systems.

23 I think eiren more inportantly the different

24 operational priorities of naval reactors from commercial

25 reactors make it even more difficul'. The naval reactor

O
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1 operational status can at times be very vital to the safety
}

2 of the ship, and particularly on submarines vital to the

3 lives of the crew.

4 There is not a similar situation in a commercial
i

5 nuclear power plants that is, the lives of the operators and

6 the lives of the public are not endangered by shutting down

7 the plant in an emergency.

8 Ny personal experience in the Navy involves

9 operational situations on the ship where we deliberately*

10 violated the inimediate actions for the reactor emergency

11 procedures because the ship was-in a condition where had we

12 shut the reactor down, we would have endangered both the

13 ship and the crew.

; 14 And because of this the point is that in the Navy

15 there is an absolute need to have the operator not only

|

16 interfere in the initiation of saf ety systems but also in

17 their subsequent operation because of this overriding

18 concern to keep the plant in operation.

19 0 Does that complete your answer?

20 A Yes.

; 21 0 Let me direct your attention in the testimony on

22 Messrs. Clark. and Patterson to pages 6 and 7, the

23 examples given on those pages. A re any of those examples of*

() 24 cases where operator action is required or desirable before

25 the plant conditions specified in the emergency procedures

(^)i
~
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'
i

1 .for. termination of ECCS, emergency feedwater or containment

2 isolation have been met?

3 A No. After I had prepared my direct testimony,

O
i 4 when I reviewed these five examples and evaluated them, none
r

5 of those examples illustrated situations where it would be
;

j 6 necessary or. desirable for the operator to terminate core
.

7 cooling emergency feedwater or reopen containment isolation

8 valves before the conditions specified in the testimony of

9 the licensee are in fact met.

10 The examples outline a number of operator actions,

11 that is correct, but none of them illustrate operator

12 actions that would be needed before the safety function had ;

!

13 been completed as defined by the conditions set forth later
4 .

14 in the testimony of the licensee.-

15 0 Have you been able to think of any examples of

18 cases where operator action is necessary or desirable before
'

17 those specified plant conditions are met?
.
~

18 A No. I have not been able to-think of any examples

19 for Three Mile Island Unit 1 for those systems which the
1

20 Board limited this contention to.

21 I also made an effort during the discovery process

22 to learn of any examples that the licensee or the staff may

i 23 have had. The only examples that we were given during the

() 24 discovery. process, which is repeated in Mr. Sullivan 's

25 testimony f rom the staf f, are examples of f ailures which the

O.

i

A4.DERSON REPORTING COMPANY,INC,
|

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

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



- - - -

6423

/"' 1 NRC will not permit to be considered in evaluating the

2 adequacy of the design. And I myself have been able to
9

-s 3 identify no other circumstances where we would need to

d
4 interrupt these safety systems before they have completed

5 their safety function.

6 0 Mr. Pollard, can I address you to page 5 of the

7 testimony?

8 CHAIRMAN SMITH: That is his testimony?-

9 MS. WEISS: No. The testimony of Mr. Clark we are

i 10 still on.
,

11 BY MS. WEISS: (Resuming)

12 0 Let me read lines 5 through 10 on that page. "It
a

13 has always been recognized that it would be impossible to

14 construct a plant which would operate correctly under all

15 conditions, and that a properly trained operator in control

i 16 of the plant is the best continuing guarantee of correct

17 operation. This is pa rticula rly true since it is impossible

18 to foresee every possible condition which could arise."

19 Do you have a response to those comments?

20 A Yes. Once again, I tried to evaluate this

21 testimony, and as best I can understand the testimony it
.

22 attempts to balance two alternative designs; that is, one

23 design in which the opera to r may interf ere with completion

() 24 of the protective -- interf ere with operation of the safety

25 systems before their function is completed, compared to a

Ov
.

1

i

ALDER 3oN REPORTING COMPANY,INC,

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

- , - , , ,



6424.

1

/ , 1 design where the operator cannot interfere. And it attempts
- (

,

2 to balance the advantages and disadvantages of those two

3 designs.

%-)
4 Mr. Clark apparently concludes that the advantages

5 of having a. desian which permit the operator to interfere in

: 6 a safety system before it has completed its function for

7 unf oreseen events compensates f or the disadvantage that the

8 operator would be able to interfere in the operation of a

9 safety system in foreseen events before these systems have

10 in fact completed their safety function.
.

11 I disagree with that conclusion because in order

12 to judge t5e advantage of one versus the other, you have to

13 have some idea of how likely is it that this advantage would
O
(_) 14 be realized. And I think there is, considering all the

15 effort that has gone into trying to analyze accident

16 scenarios and develop operator training and procedures, that

17 the likelihood of the opera tor interfering in an unforeseen

18 event has got-to be very low. There are at least four

19 principal factors that ought to be considered.

20 First of all, the probability of the unforeseen

21 event occurring in the first place. Then the probability of

22 the unforeseen event is of a type which could not "ae

23 mitigated by f oll o wing the same procedures for a foreseen

[) 24 event. In other words, there would be some unforeseen event
v

25 for which following the procedures for foreseen events will

O
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{} 1 in fact be the correct action. So it is only a portion of

2 the unforeseen events where you might need different action.

3 The third factor would be for unforeseen events
.h

4 what is the probability that the designer has included in

5 the plant some system that can be used to cope with the

6 unforeseen event. For example, a good example might be a

7 rupture of the reactor vessel.
|

! 8 We know that emergency core' cooling systems are

9 not designed to cope with rupture of the reactor vessel or a

10 rupture of the containment building. There is not too much

11 the operator could do.

12 So there is again, even for the unforeseen events *

# 13 for which following his training would be inappropriate,
,

14 there may be nothing he could do because the designer did

15 not anticipate th a t event.

16 And then finally, the fourth factor would be from

17 all the actions available to the opera tor what is the

18 probability that he will choose the correct action among

19 those available to him. And it appears to me that it is

20 extremely unlikely tha t if an unforeseen event occurs for

21 which the desinner was unable to identify and provide

22 appropriate action mechanisms, that the operator is going to

23 be able to figure out on the spur of the moment what to do

() 24 and to do it correctly.

25 So considering all four of those factors, that is |

-

I
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(} 1 how I' reached the conclusion that the disadvantages of

2 having a system where the operator can interfere with it

3 before its known safety function has been completed far-)
(~J

4 outweigh the hypothetical advantage that might accrue in

5 some unforeseen circumstance.

6 And it is important to remember that the

7 contention talks about not initiating safety functions. The

8 operator still could initiate the safety function under any

9 circumstance. That would not be influenced by a design

10 change that might become necessary if UCS Contention 10

11 prevails.

12 And one final thing is that looking at the*

13 experience we have, Three Mile Island Unit 2 accident was an
,

i
.

14 unforeseen sequence of events, and the operator to6k action*

15 which was in fact incorrect and made the accident worse. I

16 am unaware of any accident in a commercial nuclear power

17 plant beyond its design basis where operator intervention

18 was successful and saved the plant.
,

19 0 Mr. Pollard, let me direct your attention to, in

20 the same paragraph, the first sentence. That is page 5, the

21 first sentence. "From the very beginning of the nuclea r

22 power industry, the plant operator has been recognized as a

23 required element in correct plant operation."

() 24 ' Do you have any comments on that?

25 A Yes, I do. Although I have not been involved in

'

.

1
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.

() 1 the very beginnings of the nucle:r power industry, of course

2 as part of my training and experience with NRC I have done

~5 3 reading; and I think Mr. Clark is correct. In the early
(d

4 days there may have been some people who agreed with the

5 position he advances, although I am aware that there are

i 6 other people who had different views.

7 I think one document.in p.rticular which is one of

8 the basic reference materials, a publication which came from

9 Dak Ridge National Laboratory in August 1968 when IEEE

10 standard 279 was firs *. feyeloped, entitled " Design

11 Principles of Reactor Protection Instrumentation Systems" or

12 something to that.effect, which was written by Hanauer and

13 Walker, Steve Hanauer and Clint Walker. And they discussed
1

.

14 the pros and cons of the role of the operator in safety

15 systems.

16 Ultimately you must rely upon the operator. There

17 is no question th a t you can have a system that auto _atically

18 reorders diesel fuel when the tanks get low. We must rely

19 upon the operator to do the curveillance and calibration of

20 instruments.

21 But it is quite a different matter to consider the

22 role of the operator during an actual accident. And if you

23 consider the number of decisions that have to be made during
r'
I 24 an accident, generally that is why we have automatic

25 initiation, because either it is very fast or we know for

|

|
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s

(}f 1 certain tha t it must be done. Where instances occur where

2 arguments are made that you need operator judgmen t and

3 therefore you do not want some automatic action, it of(~-)
V

4 course raises the suspicion that perhaps there might be

5 something fundamentally wrong with the design. '

'

6 There are decisions to be made which the designer

7 is either naable or unwilling to make. Ard under those

8 circumstances it does not seem appropriate to rely upon the

9 operator to make those decisions on the spur of the moment.
.

10 And also with respect to followup action by the

11 operator, sithough the followup action may come at some

12 longer time when he would have the opportunity for

13 consultation and review of procedures, you have to also be

14 careful not to be misled by the fact that he, for example,

15 begins to throttle HPI minutes or -- af ter the beginning of

16 the accident. It is also the window which he has

17 available. We know he is not going to throttle too soon.

18 We know that must throttle before he exceeds

19 pressure-tamperature limits, so it is not simply how long

20 has it been since the accident began, but also what is the

21 earliest point he should begin to think about it and the

22 latest point at which he must accomplish the action.

23 And I think some of the principles expressed by

[)\ 24 Hanauer and Walker are that where you have a set ofq

25 conditions which you know under those circumstances the

i
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[}
1. operator should be doing something, it is much better to do

2 that automa'tically and leave the operator free to
,

3 concentrate on monitoring what is going on in the plant, and

4 making sure that in fact the actions that are supposed to

5 occur do occur, rather than tying him up with miscellaneous

6 tasks.

7 MR. BAXTER: Mr. Chairman.-

8 CHAIRMAN SMITH: Let me ask you right there a t
.

9 that point. It suggests a question. If you would have a

10 design in which the operator could not interfere with the

11 safety system once iritiated, what value would there be in

12 freeing him to watch it progress? You migh t just as well
,

'

.
13 ring out a time clock and save a few bucks in payroll and

/~') ~

k/ 14 let thc.ngs take th eir course.

15 THE WITNESS: If you look -- in answering your

18 question, if you look at some specific system like high

17 pressure injection, for example -- first of all, let me

18 preface my answer by pointing out that with our contention

19 we are not arguing tha,t the operator should not be allowed

20 to throttle high pressure injection; only that he not be

21 permitted to throttle it until it is safe to do so.

22 CHAIRMAN SMITH: He not be permitted or not given

23 the capability of doing it?

() 24 THE WITNESS: Not be given the capability of doing

25 it before it is safe to do so. That is to prevent him from

'b-

ALDERSoN REPORTING COMPANY. INC.

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

_ ._ _ _



- -

,

6430

() 1 throttling before it is saf e to do so. But once it is safe

2 to d' so, allowing the operator the option of when to do it.
.

3 MR. BAXTER: Mr. Chairman, at least a portion of
)

4 Mr. Pollard's last answer, in my view, violated the

5 stipulation we had among .the parties on presentation of

6 rebuttal which would not be such a surprise that parties

7 could not reasonably respond with prompt cross examination.

8 He cited a paper by Messrs. Hanauer and Walker in

9 Oak Ridge. He used it several times in the answer. I was

10 not put on notice by Ms. Weiss tha t this was going to be

11 used, and I have no way to cross examine Mr. Pollard on his

12 testimony this morning.
.

13 We can probably resolve the matter by reserving7-
U 14 our right to recall him for cross examination on that point

15 later, but this is a clear violation of the agreement.

16 MS. WEISS: Well, I do not believe it is a clear

17 violation. There have been lots of documents mentioned and

18 lots of points in cross examination that we have not had

19 access to, and we have accommodated ourselves, and we vill

20 of course allow you -- we would not argue that you would not

21 be able to question on it .if you want to whenever you can

22 get a hold of it it. Mr. Pollard will be back here.
'l

23 MR. BAXTER: There is an obvious difference

f^s(,) 24 between documents which are referenced in cross examination

25 by you and documents referenced on direct.

O
V

.
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(} 1 CHAIRMAN SMITHS There is no motion.

2 THE WITNESS 4 I would like to just add tha t this

3 is not the only document which I referred to in my career.

4 I used it as an example. There were discussions in the

5 staff, other documents advancing principles. The point of

6 my rebuttal was that from the beginning of the nuclear power

7 industry, as Mr. Clark phrased it, it is not a uniform

8 agreement with everything that he said. That is the sole
.

9 purpose.

10 BY MS. WEISSs (Resuming)

11 Q Let me ask you one final question, please, again

12 on this testimony and on pages 4 -- page 4 of Mr. Clark's

13 testimony. I want to read you the sentence on line 5

O.
.

14 through 7, and this sentence refers to the UCS contention
.

15 with regard to provision of automatic circuitry to prevent

16 an operator error in terminating safety systems.

17 The sentence' reads, "Not only is this impractical,

18 but attempts to carry out this philosophy would seriously

19 complicate the plan and detract from safety."

20 Do you have any comment on th a t ?

21 A I disagree with it completely in terms of the

22 types of modifications to the design that might be required
,

23 if we prevailed on UCS Contention 10. If you consider, for

() 24 example, the throttling of high pressure injection -- and I

25 would like to keep- that just as an example all the time --

(O/
l

.
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.1 here we are talking about throttling it by operating a{}
2 valve. And in this valve control circuit we already - have

3 the manual control switch, and it could be to energize the

4 valve motor or de-energize it, depending upon the particular
a

5 design of the valve actuator.

6 But in any case you are talking about adding in

7 the case of high pressure injection three or so relay or

8 switch contacts, each representing the three conditions

9 specified in the licensee 's te st.im o n y .

10 One would indicate that you had the 50 degree

11 sub-cooling margin, another to find out when you have the

12 low pressure injection flow above 1,000 gallons per minute,

13 and whatever conditions you would choose to define as stable.

O,
,

14 So as far as the actual valve control circuit

15 itself, we are talking about adding a minimum number of

16 relays to it. The types of devices driving those relays

17 would be of the same type that are already used in
;

18 instrumentation systems in the pla nt, and considering the

19 complexity of the circuits as they now exist, I just simply

20 do not agree that this would be a major additional

21 complexity at all.

22 And a forther point, it would not again, if it is

23 designed properly, p re ven t the initiation of the system,

( 24 even if it failed. It is only, we are talking about here,

25 terminating too early.

O
J
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O 1 MS. WEISS: That completes my questions on
V

2 rebuttal, Mr. Chairman. Mr. Pollard is available for cross

3 examination.(q
./

4 CHAIRMAN SMITH: There is another point that I

5 thought you would probably cover r cebuttal, and that is,

6 how do you address Mr. Clark's point that one advantage of

7 operator interference or operator intervention is that the

8 operator's action is reversible, while the automatic system,

9 under your contention, would not be?

10 THE WITNESSs You are assuming that we have a

11 failure in this new circuit that might be added that would

12 prevent the operator from throttling high pressure

13 injection, f or example.

14 CHAIRMAN SMITH:- No. That the operator -- I am

15 sorry. Would you state that again ?

16 IHE WITNESS: I am tryino to understand your

17 question so I used an example. Do you mean how do I address

18 the point that if such a circuit was installed -- by that, a

19 circuit tha t would prevent the operator from terminating

20 hich pressure injection too soon -- if that circuit failed,

21 it would prevent him from terminating it even when the plant

22 was in a safe condition.

23 CHAIRMAN S ITH: No. I do not think that that was

) 24 Mr. Clark's point. He is listing some of the advantages of

25 his philosophy, which is that operatcr interference,

O
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(} 1 intervention, if it is de termined to be wrong, as a

2 reversible act perhaps. You know, the operator does

3 something, and-it is a mistake, and he can correct the-](J
4 mistake perhaps. While on the automated system, once it is

5 started, under your contention, it goes to completion, and

6 it cannot be called back. And he gives some weight to that,

7 and it has intellectual appeal. I don't know if it has a

8 practical application.

9 THE WITNESS: I.think that is the point. If you

10 discuss these things philosophically without considering

11 actual design of a plant, it is difficult.

12 CHAIRMAN SMITH: And this is how I am troubled by

13 the litigation of the whole contention.
O' '

'N l 14 THE WITNESS: Let me see if I can help resolve

15 that. If we had installed in the high pressure injection

16 circuits at Three Mile Island Unit 1 a device which

17 prevented the operator from terminating high pressure

18 iaiection flow until we had 50 degrees sub-cooling, and that

19 after we had 50 degrees sub-cooling the operator did reduce

20 flow, and then he decided he wanted to reverse that action

21 and increase flow again, nothing that would result from UCS'

22 Contention 10 would prohibit that action. The operator

23 could in fact reverse his decision to throttle.
m() 24 Now, the converse point I thought you were asking

25 about was Mr. Clark's point about the more gadgets you put

i

!

l
1
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.

r3 1 in a circuit, you introduce failure modes. And that was,
(J

2 for example, if we had a circuit which prevented the

3 operator from reducing high pressure injection flow until-

-

4 af ter 50 degrees sub-cooling was obtained, and that circuit

5 failed and the plant was in a condition where he did have 50'

6 degrees sub-cooling but the circuit thought they didn't, it

7 might prevent him f rom th ro ttling .

8 Under those circumstances the high pressure

9 injection system might continue to run, and you might exceed

10 the pressure-temperature limits of the reactor vessel, let's

11 say, as a hazard.

12 I also tried to address these kinds of things in

13 my testimony by suggesting that if in a plant design you

14 have a safety system whose operation itself could be a

15 hazard to the plant, then what you really there is an
4

16 automatic protection system to stop the safety system from

17 causing further damage jn the plant.

18 And the example I used in my testimony, as I

19 recall, dealt with emergency feedwater. We know, as we

20 heard testimony already in this proceeding, about the

21 importance of establishing emergency feedwater flow to the

22 steam generators in the event of a small break LOCA. On the

23 other hand, if there is a simultaneous break-in the steam

() 24 generator, you do not want to supply emergency feedwater to

25 that broken steam generator. And here you have competing

%d

i

l
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.

() 1 interests, and so how the system will be designed a t Three

2 Mile Island Unit 1 -- a nd I can't recall whether this is
-

.

3 before or after restart -- but eventually it will be
Q("N

4 designed such that yes, we will have a reliable emergency

5 f eedwater system, but we will also have a reliable automatic

6 system to shut off feedwater flow to'a broken steam

7 generator.

8 BY MS. WEISSs (Resuming)

9 0 Mr. Pollard, to follow up the Chairman's question,

10 is there anything in the UCS proposed design concept that

11 would prevent the operator from terminating a truly

12 inadvertent or unnecessary safety system actuation?

_ 13 A Absolutely not, because if the initiation of high

- ' 14 pressure injection was inadvertent, then the conditions

15 under which he would be permitted to terminate it would in

16 fact be satisfied; and so he could right away throttle it

17 within seconds, and as Mr. Ross testified might be

18 appropriate und;c some circumstances.

19 CFAIREAN SMITH: Let's take a slightly different

20 version, m..re related to your earlier remarks. Would there

21 be -- could there be in the safety systems a relationship,

22 such that one was called upon, was initiated either

23 automatically or by operator action, under your contentio'.

24 the safety system could not be defeated until it had

25 accomplished its purpose.
;

-
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'
1 But while that is taking place, there is a demandp/

u

2 upon another safety system inconsistent with tha safety

3 system already initiated. Is that possible, that then
t 1

4 initiation of the second safety system would depend upon the

5 intervention in the first safety system?

6 (Pause.)
.

7 IHE WITNESS: Let me see if I can rephrase your

8 question. First of all, you said a safety system initiated

9 either automatically or manually.

10 CHAIRMAN SMITF: Your contention includes both,

11 doesn't it?

12 THE WITNESS: No, sir. -

13 CHAIRMAN SMITH: All right.

14 THE WITNESS: We are only going to talk about --

15 CHAIRMAN SMITH: That is correct. Take the two.
.

16 THE WITNESS: Take autoinitiation.

17 CHAIRE M. SMITH: I think you would have two

18 scenarios there. The first one has to be autoinitiated , and

19 the second could either be operator or autoinitiated.

20 THE WITNESS: The first scenario, as I understand

21 it, it is an automatic initiation of one safety system and

22 then plant conditions are such that there rhould be an

23 autoinitiation of another safety systep, but that

b) 24 autoinitiation is somehow precinded unless the operator
%./

25 interferes in the first safety system that was already
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4
,

(~h 1 turned on, is that the question ?
s/

2 CHAIRMAN SMITH: Or the other alternative could be

3 that the autoinitia tion itself would be inconsistent with,rg
\ /
''

4 the continuation of the first system. If it is a nonsense

5 question --

8 THE WITNESS: It may not be a nonsense question.4

7 I just have to giva it some thought to see if I can think of

*

8 a situation. Immediately as I think about those systems to

9 which our contention is limited, emergency core cooling,

10 emergency feedwater, and containment isolation, unless there

11 is a bad design where the containment isolation signal is

12 shutting off high pressure injection lines, which it should

13 not be, I have dif ficulty imagining this situation which - you

14 are postulatino.

15 CHAIEMAN SMITH: Okay. That's all I have.
.

16 MS. WEISS: The witness is available for cross

17 e xa mina t ion .

18 DR. JORDAN: Let me ask a question or two then

19 before so that I can really get the thrust of the UCS

20 contention. There are -- I understand, I think, the

21 position that.UCS has taken and also the objections on the
;

22 part of the licensee. And I realize that as you have;.

23' stated, matters of philosophy are involved. Of course, I am

[~j) a also familiar with the positions taken by Hanauer and
s;

25 Walker, since I was intimately involved during that period
,

O'
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/~T 1 of time, so it is also part of my background.
V

2 I cannot say how much has rubbed off. One never
.

3
.

knows how much one's present condition is conditioned by all

4 the things that happened in his life. I'm sure it must have.

5 As I say, it is a matter of philosophy, and your preference

6 would be in the case, for example, of the high pressure

7 injection system to require that it go to the completion, to

8 the conditions autlined by the licensee, by Mr. Clark, and

9 that this should be done by means of instrumentation that

10 taquires it.

11 Now, there are two ways of achieving this. One is

12 to have regulations such as IEEE standards or regulatory

13 guides which do require this. The other, however, is to

("lTi

\- 14 adopt what you would say would be good design practice in

15 the re sta rt of TMI-1, and whether it was required or not

16 insist that it be done because it is needed to assure that

17 the system is safe.

18 Now, I think that you would surely say tha t in

19 your opinion it should be done by the licensee, that it
. .

20 should be required of the licensee indeed, but is it indeed

but shouldn't-your approach then be to work with the21 ---

22 standards commissions and insist that the criteria do insist

23 on it? In fact, that is where I am now puzzled.
'

) 24 I guess I thought it was your contention that the
,)

25 standards did indeed require it and that the licensee was in

O
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('( 1 violation of the standards.-
v

2 Now, which is it? Is he in violation of the

3 standards, or are the standards inadequate but it would be-r

k'' 4 good design practice to have such a requirement anyhow?

5 THE WITNESS: If I could answer the last thing you

6 asked me and then go b'ack through the points.-

7 DR. JORDAN 4 Good. Any way.

8 THE WITNESS: First of all, although to some

9 extent philosophy is involved, as you indicate, this is not

10 my testimony -- my testimony is not based upon philosophy.

I 11 My testimony is based upon my experience at the NBC. It is

12 ' based upon the way NRC itself has in the past applied.those

13 regulations, even though the words have not changed. It is

14 based upon what happened at Three Mile Island Unit 2 and

15 other similar situations which have occurred in the past

16 which have not had such drama tic consequences.

17 So I would say that my testimony is '-' a

18 philosophical piece of work. It is trying to show how the

19 standard was developed, the fact that NFC was engaged in

20 expanding the coverage of 279 to industry standards

21 committees, but that while that work was going on they -

22 nevertheless were a pplying these requirements outside the

23 p ro tection system .
1

| [) 24 And then the other point I wanted to make is I
' As

25 wanted to take it quite clear that in UCS Contention 10 and

(~)v
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O 1 my testimony : hereon I am not endorsing the cond3tions which
V

2 the licensee says constitute adequate completion of

3 protective action. I am using those for an example.

4 DR. JORDANS That is completely outside the

5 question.

6 THE WITNESS 4 I wanted to make sure we understood

7 that. To get to the thrust of your question, there are,

8 several ways to solve this problem, and you are quite

'
9 correct, one way is by regulation. And this is part of the

10 problem that I see in the licensing process.

11 The NRC ctaff, of course, is always, as they
,

4

12 shcold, continuing to evaluate their criteria and .
,

!

13 re.g ulations e.nd upgrading them.. The difficulty I see is
1

'

L)I 14 that when tae staff recognizes a deficiency in its -
,

15 regulation's and a need to improve them because of real world

16 considerations, they do not stop licensing plants until they

17 have changad their regulations. They try and go forward

18 with the words and the regula tions the same and apply them
&

19 in a different way. and eventually the words catch up with
,

20 the way that in f act it is being applied. And this was

| 21 illustrated in one of our exhibits on my recommended --

22 DR. JD3 DAN: Say it again.

23 IHE VITNESS: !'y recommended ballot, IEEE 279, one

24 of the' draft expansions, which is UCS Exhibit 14.

25 DR. JORDAN: Give me time to find it.,
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.

) 1: (Pause.)

2 All righte

(~T 3 THE WITNESS: You see in ra cagraph 3 which we
(.)

4 retyped on the last page just because it is not too

5 readable, the NEC had previously already voted negative on

6 earlier drafts of this standard on tne ground that the

7 industry committee had failed to expand the scope to include
1

8 the actuator and auxiliary supporting systems. And if you

9 will note the language I used in the last paragraph of my

10 lotter on cage 2, the staff has already determined that the

11 criteria of 279, IEEE 279, should be, are, and have been

12 applied to actuator systems and auxiliary supporting systems.

13 The staff has the authority to go beyond industry

O 14 sta nda rd s. Unfortunately, at times they lack the resolve to

15 do so.

16 The second way you said of good design practice or

17 perhaps insist that they be done I think goes to the heart

18 of the adequacy of the staff determination of the lessons to

19 be learned from Three F.ile Island Unit 2 accidents, and that

20 of course is one of the issues in this proceeding. Are

21 those Lessons Learned sufficient to allow restart of Unit

22 1? And in all the evaluation I have done I have come to the

23 conclusion that to allow Unit 1 to restart without the

(Oj 24 design being changed in this manner simply is inviting

25 another accident of the type, and we ought to learn our--__

O
.
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_

/~N 1 lesson and correct the errors that were disclosed by the
U

2 accident.

3 DR. JORDANS Yes, I am quite sure I understoodg~ _
'- 4 you correctly in tha t position. But now then are you saying

5 that even though IEEE 279 ar the accompanying IEEE standard

6 '33 are not clear -- do not clearly cover the situation thm
;

7 you would like, nevertheless the staff has the authority to

8 go beyond, and the staff should indeed be exercising this

9 authority.

10 Is that also your position? Or is it that the

11 standards a re already adequa te; th e y are just failing to

12 observe them ?

-13 THE WITNESS: Well, my position is yes, the staff

( 14 has the authority; yes, they should do it. But also that

15 they have already done it in the past. This would not be

16 something unique or new.

17 DR. JORDAN: Are you saying then there is a reg

18 guide now in existence or a Standard Beview Plan in

19 existence that requires it, and it is not being enforced?

20 THE WIT' FESS: There is certainly no regulatory.

21 guide-that addresses this particular application here,

! 22 although there are some that are very close, Dr. Jordan; in

23 fact, the most recent which just came in, 0737 .shEG-0737,

. . /~) 24 . o n their position on containment isolation.
LJ

25 If you recall, in IEEE 279 it states that the

O
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() 1 protection system shall go to completion, and that the

2 common way of doing this is by sealing in the electrical

/~s. 3 signal, and that is, of course, almost exactly what Mr.
' km

4 Sullivan's direct testimony is from the staff, that it is

5 satisfied by sealing in the signal.

well, it is a strange6 But if you .ote on page --

7 page number. There it is. III-90 of 0737.

8 DR. JORDAN: Wait a minute un til I find that.

9 (Pause.)

10 CHAIRMAN SMITH: Page number, please.

- THE WITNESS: The symbol at the bottom lefthand

12 corner is III-90. It says Roman numeral III-90.

13 DR. JORDAN 4 This is in the section on centainment

- 14 isolation dependability which does bear the number which yea

15 did quote secondly.

16 T!!E WITNESS: Ye.s. You see, for example, under

17 position pargraph 4, the design of control systems for

~18 automatic containment isolation valves shall be such that

19 resetting the isolation sional will not result in the

20 automatic reopening of containment isolation valves.

21 Reopening of containment isolation valves shall require

22 deliberate operator action.
t

23 Now, this is not, of course, an identical case to

24 my high pressure injection example, but you have to

25 understand those words; that resetting of the isolation

O
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-( }
1 signal, we are now referring to resetting of the isolation

2 signal in the protection system. And those words

3 " deliberate opera tion action" also cone f rom IEEE standardfs

-

4 279.

5 What the staff is saying here is that when you do

6 something in a' protection system, namely resetting the

j 7 electrical signal, you have to pay attention.to what ha ppens

1 8 to equipment that is not really part of the protection

9 system. And I think I have gone through other examples like

to this in my diract testimony where they took the requirements

11 of 279, IEEE standard 279, and actually applied them to ,

12 equipment which is not within the literal definition of 279.
. .

13 DR. JORDAN: Namely the containment isola tion?

14 IHE WITNESS: In this example. In other examples

15 I have given in my testimony it is different systems.
-

16 DR. JORDAh* But now then it seems to me if our
i

i 17 Mr. Clark would say reopening of the containment isolation

18 valves shall require deliberate operator action -- and I

19 believe that is what he said -- the operator should not

20 - reopen those valves unless he has very carefully considered

21 it.
,

22 THE WITNESS: That is right.

23 DR. JORDAN So, again, I guess I do not --

|( 24 THE WITNESS: Mr. Clark might argue that

25 deliberate operator action is resetting the signal, or

O
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() 1 som eone like Mr. Clark . I mean, I don ' t mean to say tha t is

2 how he would argue, but one with his view.

f"] 3 DR. JORDAN: No. .I think this says under item 4,

\-)i

4 reopening of the containment isolation valves shall require

5 delibera te operator action. So, therefore, I presume that

6 is the operator has thought it over carefully and decided

7 tha t it is -- the action has now been completed, and in that

8 case the action is completed by the closing of the valves --

9 IHE-WITNESSs That is, I think, not the case.

10 DR. JORDAN: Closing the valves, of course, is the

'

11 action.

12 IHE WITNESS: That does not complete the safety

13 function as indicated in the licensee's testimony. Just

14 because the valves are closed does not mean immediately you
,

15 can reopen them. You must wait now. The function is

16 keeping the containment sealed.
<

17 DR. JORDAN As long as required. That is true.

18 THE WITNESS: You have to keep the valves closed-

19 until the pressure goes down.

20 DR. JORDAN: I agree. What the licensee would say

21 then is therefore the operator should not reopen the valves

22 until he has assessed carefully, but upon rearsessing the

23 situation carefully he would reopen the valves, and that

if 24 would-be a deliberate operator action.

25 THE WITNESS: That is correct, but you see what
!

! /~T l
; (/ i
'

i
.

.
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f}
1 .e staff is doing here, they are going beyond that. What

s

2 they are saying is the deliberate operation action of

3 . resetting the containment isolation signal shall not be theg-)
'

'
4 deliberate operator action which reopens the valves.

5 DR. JORDAN: I do not understand.

'

-6 MS. WEISS: I don 't know if this will be helpful

7 at all, but if using the easel would help a t all, I just

8 remind you it is there.

9 THE WITNESSa Do you see there where it says that

10 "The staff has a position that resetting the isolation

11 signal will not result in automatic reopening of the

12 containment isolation valve?"

13 Now, the resetting of the isolation signal is a

p%) 14 manual' operator action. It d'oes not reset by itself. In

15 the context of IEEE 279 words, that would be the deliberate

16 operator action which restores the protection system. But

17 the staff is now saying we shall not have a desien where the

18 deliberate operator action of resetting the protection

19 system also results in opening the containment isolation

20 valves. We shall have to do the separate thing of having a

21 separate operator action to open up into the dual valves.

22 And I think if you read the rest of the position

23 you will find out that even those subsequent actions shall

[\ 24 not be -- shall not affect a large number of valves at once.
k)

25

,
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'

,

1 I think there was one point yesterday when I think Mr.',
2 Clark made a statement that may help understand the

01'

3 differences. He seemed +o ~ say that although the.g ,

-2
-

[
4 requirements of 2.79 themselves don't apply to equipment

,

i

5 punctuated by the protection system, there may be other NBC
,

' 6 regulations.that have a different name which require the t

; 7 sam e thing. He seemed to have some difficulty -- a t least
,i-

8 my impression of his testimony was that he thought it was a j

i
'

9 mistake to say the requirements in 2.79 apply to this [4

!2

t

1: 10 e q ui pm e r. t . T

i !

|. 11 He then felt there might be some other identical
J

;

12 requirement not called 2 79. He seemed to be making sort of
1

i 13 a legal distinction.

14 DR. JORDAN Maybe. I don't recall that exactly.
,
.

15 MR. POLLARD: I interpreted him to say, (or !

16 e xa m ple , if there was some other requirement that did what I

17 say we ought to have 2.79 do that might be all right. {
'

18 DR. JORDAN I think it is clear, of course, that ;

19 you are saying that, as you explained in answer to the
.

20 Chairman's questions, that it is clear that you would say-

21 that the operator should not be permitted to turn off the
;

22 high-pressure injection system until the instruments
,

I
23 themselves have indicated that the action is completed and ;

I

h/7 24 the actions could be the ones that they listed, or other
,

'
i

254

.

.
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f's')
1 actions.

u

2 There is certainly a great difference in philosophy.

f"N 3 It is not clear to me still that either the -- that the
b

4 standards for the regulations require something different

5 from what the licensee is proposing to do. What he is

6 proposing to do in TMI-1 is to permit the operator to turn

7 off the high pressure injection system if in the operator's

8 best judgment it is required, even though the action had not

9 been completed. If it was the operator's best judgment,

10 then .Mr . Clark's position is that the opera tor's position

11 should be -- judgment should prevail.

12 MR. POLLARD: But that would be only in some

13 unforeseen accident sequence.

- 14 DR. JORDANS That is what he was saying, yes.

15 What he claims is that the operators are going to do exactly

16 whst you would suggest be done by the automatic system

17 itself. In the automatic system of course he would say he

18 cannot respond to the unforeseen thing that the operator
:

19 can. Therefore, it is his position that that is a weakness

20 in having the completed action be required by the automatic

21 equipment itself.

22 So as I say, I see pe rfectly the difference in

23 your positions, but it is still not entirely clear to me

24 tha t the requirements of the regulations or the IEEE
>

25 standards require something different than has been proposed

O
,
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.

(~) 1 at TMI-1.
\_/

2 MR. POLLARD: Oh, of course that -- it may come
1

,

!
'3 down to some legal argument between lawyers. My testimony,

4 is trying to be based upon some engineering evaluation. The

5 legal language is beyond me. But I also did point out in my
,

,

6 testimony that, despite this legal language, the staff
~

;

7 nevertheless in .the past has recognized tha t in order to
'

8 solve a safety sroblem they have directly applied the

9 requirements of IEEE Standa rd 2.79 to equipment which is not

10 part of the literal definition of the " protection system"

11 given in 2.79.

12 DR. JORDAN: Okay. But I think now you have

13 cleared up -- it.took an awful long time.

- 14 MR. POLLARD It is just my hope --

15 DR. JORDAN It is what the definition of

16 " protection system" is.

17 MR. POLLARD: I guess what my hope is that in this

18 hearing that Three Mile Island Unit 1 is not going to

19 restart on a lawyer's argument; but that we also have some

20 technical input to.that decision. That is why I changed my

21 testimony to say "as properly interpreted."

22 DR. JORDAN: Then it is our job to decide whether

23 the high-pressure injection system is a protection system

/ 24 under IEEE 2.79, or Regulatory Guide such-and-such.
J

25 MR. POLLARD: No, I don 't think so, Dr. Jordan.

O
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1(} It might be your job to decide on balance --

2 DR. JORDAN Whether they should be --

C}/
. 3 MR. POLLARD: Whether they ought to be. I mean,r-

4 the example you gave of the St. Lucie Boa rd , the Appeal

5 Board, where they went beyond the requirements of the GDC.

6 DR. JORDAN I think it has taken me quite awhile,

7 but I think I understand what you are asking us to do.

8 MR. POLLARD If this was a legal decision, we

9 would not have had to put in technical testimony.

10 DR. JORDANS Okay. I get involved in both sides

11 of it, so I never snow whether I am arguing legal matters or

12 technical matters anymore. All rig h t , I think that clears

13 things up for me a bit.

14 CHAIRMAN SMITH 4 Mr. Polla rd , could you give a

15 little bit more information as to where your engineering

16 evaluation began? Did you begin with the assumption that

17 specified, identified automatically initiated systems were

18 the cause of them belonging in that category sufficient to

19 support your contention? Or did you break them down,

20 analyze their working components and make an individual

21 engineering judgment? What assumptions did you make as to

22 the systems that you wished to see continued to their --

23 through their -- to the end? What assumptions did you make

24 about those systems?
,

25 MR. POLL'RD: You are asking me what assumptions

|

|

I
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f'T 1 did I make about the systems in trying to evaluate whether
'% )

2 they would be better or worse without the addition of these

3 sorts of prohibitions?f~g
U

4 CHAIRMAN SMITH: Yes. I guess my problem is that

5 after all this argument is done the Board is going to have

6 to decide "yes" or "no."' And if we buy your contention and

7 it survives on appeal, the licensee presumably would be

8 required to do exactly what you say. This is not just an

9 academic debate; it is for real.

10 MR. POLLARDS I certainly understand that.
,

11 CHAIRMAN SMITH: I know you do. I am just putting

12 it into the context of my remarks. I am not suggesting that

13 you are not fully aware of the consequences of what you are

( -) 14 seeking. But so far, reading the testimony and reading-

15 everything, the only thing I see on your analysis is the

16 assumption apparently that the existing safety systems, or

17 as they will be in place, which are automatically initiated

18 should go through completion.

19 And I do not see any place where there has been any

20 analysis beyond tha t assumption that a safety system is

21 reliable enough because of its definition to be allowed to.

22 proceed. My problem is, we are not talking about system

23 reliability.

/mr,

24 MR. POLLARDS No, sir. But the kind of reasoning
(s)/

25 that wen t into my testimony is sort of as follows -- and of

b%s
,
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f'- 1 course all my statements about~ assumptions in'this
N- ,

2 contention are'not intended to reflect on other
,

3 contentions. But for the purpose of'UCS-10, I make the

-

4 assumption that'there will be a competent analysis done of a

i
5 full range break spectrum; that as a result of those

8 analyses, we woul'd identify the performance required of
.

7 emergency core cooling and emergency feedwa ter. And tha t as

8 a result of those analyses, we would know, at least for a
t

9 wide range of foreseeable events, what performance we must

10 'have from the high-pressure injection system, from the

11 emergency feedwater. system, the containment isolation

. 12 system, in order not to endanger the health and safety of,

13 tha public.
1

14 - So that was my beginnir- point: That someone other-

15 than me on my direct testimony on 10 would determine what

18 was needed. Once you have determined what kind of

17 performance is needed from the protection system and the

18 systems it actuates, and once the Commission has determined

19 that the protection system is a reliable redundant testable

20 diverse system which can be relied upon to protect the

21 health and saf ety of the public to determine when 'in fact it

22 is necessary to have high-pressure injection, then the ,

23 system ought to be designed so that after all of this effort

, ( 24 the operator on the spur of the moment cannot ruin it all by

25 shutting off the high-pressure injection too soon.

O
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(*s) 1 .That seems to me to be a major lesson that the
x.

2 Commission ought to learn from the Three Sile Island Unit 2

3 accident.(q)
4 CHAIRMAN SMITH: Fine.

'5 DR. JORDAN: I feel the discussion has been very

6 helpful in clearing up some of our feelings -- understanding

7 - of your position' as well as the Licensee's position. I,

8 think we ought to go ahead, now. We have another 10 or 15

9 minutes that we are willing to stay.

10 MR. BAXTER: Mr. Chairman, there has been a lot of

11 additional testimony this morning. I think from my

12 standpoint it would be much more efficient to just start

13 f resh on Monday af ternoon a t 2:00 o' clock with my

O' .

14 cross-examination. It will go well past 15 or 20 minutes.

15 MS. WEISS I have been waiting for three weeks

16 for your cross-examination. I have to wait another week,

17 yet?

18 (Laughter.)

19 CHAIRMAN SMITH All right, Mr. Cutchin?

20 MR. CUTCHIN: M r. Chairman, I was just going to

21 ask a procedural question ~. I understood we are going to

22 start around 2:00 on Monday. Do we have any idea how long

23 the Board night plan to go that evening, for planning

) 24 purposes?. I
; ~_-

25 CHAIRMAN SMITH: 6:00.

f)'\u

ALDERSON REPORTING COMPANY,INC,

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

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



-

,
.

6455
|
|

1 MR. CUTCHINs Thank you.}
2 MR. BOBERT ADLER: Mr. Chairman, both Ms. Carter

3 and I will plan to be at the emergency planning meeting on-

'' 4 Monday. I just wanted to inquire of the Board and the

5 parties whether there is any problem with Dornsife

6 conducting cross-examination in our absence.

7 CHAIRMAN SMITHS No. And I don't think there is

8 any objection -- Does anyone object to that?

9 (No response.)

10 CHAIRMAN SMITH: Also, Mr. Adler, I realize that

11 tha t does present a problem to the Commonwealth, and we

12 would invite requests from the Commonwealth to remedy any

13 problems created by the overlapping of the meetings. If you

14 see the transcript and see something that should have been
.

15 corrected, bring it to our attention.

16 MR. ROBERT ADLER: I don't think there will be any

17 problem. Thank you.

18 MR. SHOLLY: Mr. Chairman, I also find myself

19 somewhat in that position. Unfortunately, I cannot clone

20 myself.

21 CHAIRMAN SMITH: Yes. Well, we can make the same

22 recommendations to you. We are requiring -- I realize you

23 have a difficult problem, so we will make that offer to you.
,

i 24 MR. SHOLLY: I will have to look at the transcript.

25 CHAIRMAN SMIIH: Yes. I would expect, however, a

OG
I,

| |
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1 strong effort to work with Ms. W ei ss , you know, to make sure

2 that she knows what your concerns are and that you do not

3 have to recall a witness or anything lik e th a t .

4 Is there anything further?

5 (No response.)

6 ..CHAIBMAN SMITH 4 All righ t , we will adjourn the
,

7 evidentiary hearing until 2:00 p.m. on Monday.

8 (Whereupon, at 11:55 a.m., the evidentiary hearing

9 was adjourned, to reconvene at 2400 p.m., Monday, November

to 24, 1980.)

11

12 * * *
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