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' '

1 PR0CEEDINGS

2 CHAIRMAN SMITH: Okay.

r 3 Whereupon,

4 PHILLIP G. STCDDART,

5 recalled as a witness by counsel for the NRC staff, having.

6 previously been duly sworn by the Chairman, was examined and

-

7 testified as follows:

8 DIRECT EXAMINAT!ON -- RESUMED

9 FY M.R . TOURTELLOTTE:

10 0 Mr. Stoddart, do you wish to correct part of

11 the testimony that you gave yesterday?

12 A Yes, I do.

13 0 And would you explain those corrections to the

14 Soard?

15 A Yes. Those corrections ha ve to do with

16 responses.

17 (Pause.)?

18 A Ckay. Are we ready?

19 Those corrections have to do with responses I

'

20 made to questions from Mr. Adler in the cross-examination.

21 They are not directly concerned -- I am not directly
O

22 concerned with statements made in my written testimony.

23 In my responres I stated that I had not seen

24 page 7-9 of the restart repcrt, and also tha t I was not

25 responsible for the review in that area of the report. I

!

I
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1 misspoke and my statements were in error. And I accionize

2 to the Foard and to Mr. Adler.

3 By way of explanation, during the noon lunch break

4 I went to the NFC cffice file and examined the volume from

5 tha file which I mistakenly assumed to be the restart-

6 report. This volume was in an unmarked black binder. I
.

7 opened the volume to page 7-9 and it appeared to me it had

8 no concern whataver to the radvaste systems, liquid waste

9 and so on.

10 My error was in picking up the wrong volume. It

11 turns out the volume I picked up was a copy of the TMI-1

12 FS AR and was not the restart report. I mistakenly had
f

13 assumed that an errcr had been made in the reference, and

14 then came to the hea ring -- to the witness stand acain, t

15 without further checking. And when the isolated copy of

16 page 7 0 was supplied to us, my looking at the copy did not

17 refresh my memory and I could not recall having seen that

18 Copy before.

19 And also , in ref erencing the Eection 7-9, again it
.

20 was not clear to me that I had reviewed any of that

21 section. That is not correct. Lcoking back a t my work
.

22 file, I find that I had in fact reviewed tha t section in

23 so m e d e t ail, although my work copy does not include all cf

24 the current amendmen ts in this particula r ca se, only thrcuch

25 amendmen t 4.

|

*
,

I
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1 However, the statements which I proceed to make,

2 and I think the assumptions that Mr. Adler made on the basis

3 of what appea rs in the written naterial on page 7-9, are

4 incorrect and probably the result of a misunderstanding. If

5 you will refer to that page 7-9, at approximately the center -

~3
6 of the page, referring to Appendix I limit of 5 times 10

.

7 microcuries per liter being about three times the Appendix I

8 limit, what I stated before, that there was no Appendix I

9 limit specifically for tritium, is correct.
.

10 I inferred that that was really a technical

11 specification requirement. Again, I was in error on that

12 point. The actual technical specification citation is to

13 what is called an objective. Now, an objective is a

14 recommendation, a guideline, a goal to be reached.

15 The requirements, so to speak, of the technical

16 specifications so f ar as limiting conditions of operation

17 appear under the heading of " Specification." Now, under the

18 heading of " Specification" there is no citation specifically

19 to tritium. In other words, there is not a specification,
.

20 not a requirement, that the licensee meet this value of 5
-3

! 21 times 10 microcuries per liter.
i

22 And if I might go into the background of how this

23 number appeared, I will go back in tim 9 to the period in

24 which this technical specification was oricinally prepared,

25 at the time or the licensino of the plant, circa 1974

i
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1 There was at that time no specific established MFC for
I

2 tritium in the 10 CFR Part 20 tables. '4h e re this number

3 appears -- it is really derived using the methods

4 established in calculating ''PC 's , and also in calcula ting

5 doses.
.

8 It was generally established for a aroup, if you

7 will, of pressurized water reactors, in which it was-

8 determined by assumed dilutions within the plant and assumed

9 dilutions in the receptor water bodies that if it were to be

10 established that the concentra tions a t the point of release
-3

11 were on the order of 5 tim es 10 microcuries per liter,

12 that there would be no way in which any potential receptor

13 could be exposed to a, dose in excess of a small fraction of

14 10 CFE Part 20 dose limits.

15 Now, those dose limits at the time were 500

18 millirem per year, and by a small fraction we mean on the

17 order of one percent of those values. So that a plant

18 discharging at a nominal annual average concentration of 5
-3

19 times 10 microcuries per liter would be then assumed to
,

'

20 be meeting the intent of Appendix I -- I misspoke again --*

21 would meet the intent of regulatory practice a t that time of
i

22 limiting doses to a small fraction of Appendix I.'

23 DR. JORDAN: Part 20.

24 THE WIT;:ESS: Excuse me. Part 20, that is

25 correct.

i

1
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1 And so all of the tech specs of that particular

2 era did have in the objectives section the guideline, the
-3

3 objective, the goal of 5 times 10 microcuries per liter
-6

4 or 5 times 10 microcuries per milliliter.

5 Now, in the generic evaluations of that, I think
,

6 probably a somewhat higher dilution flow was assumed, and

7 tha t the outfall of most plants goes to the blowdown from ~

8 the -- either from the main cooling towers or the outfall of

9 the circulating wa te r system . That is, a wa ter system using

10 only circulating water for cooling and not incorporating a

11 cooling tower.

12 Such blowdown volumes are typicall y ten or more

13 times higher than the blowdown volumes here at TMI-1 and 2

14 from the mechanical draft coolin g towers.

15 DR. JORDAN: Natural draft?

16 THE WITNESS: In there cooling towers, there is a

17 fan, a blower, which forces draf t through the mechanical

18 draft cooling towers.

19 So that the statement, then, that appears on page

20 7-9 is in error in that there is no Appendix I limit as a -

| 21 specification, and therefore the values are not in fact 3
!

.

22 times the Appendix ! limits. And I would presume that the

I 23 licensee would modify that section of the report.
|
'

I might address another point, too, th a t "r. 2.d l e r24

25 brought up, about the projected doses from TMI-2 being

ALDERSoN REPORTING COMPANY,INC,
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1 additive with respect to the operation of TMI-1. I

|2 discussed this point last night with Dr. Frank Congsl of the

3 staff, and he referred me to the programmatic environmental

4 impact statement and informed me that the total projected

5 dose to an individual from all of the cleanup and
..

6 decontamination operations at TMI-2 would te on the order of

7 1.6 millirem.
'

8 Now, that is for the entire operation, whether

9 that is cove red in six mon ths, a year, six years, whatever.

10 That is the total projected dose f or the entire operation.

11 At this point in time it does not appear logical

12 to add those figures to the anticipated dose from TMI-1, in

13 that we do not know the dose which could be projected to

14 occur each year. They might be added together as a maximum,

15 assuming that dose per year.

16 Eut Dr. Congel informs me that there is also under

17 considera tion and discussion with the licensee the

18 adaptation of a new technical specification which would be

19 strictly in accordance with Appendix I. He stated that the

20 projected doses under operation of the Appendix I tech spec '-

21 would he, from IMI-1, on the order of one to two millirem
.

22 per year.

23 Adding the worst case of two millirem to the worst

24 case for TMI-2 cleanup, we wculd have then 3.6 millirem per

25 year, which is substantially less than the Appendix I limit

ALDERSoN REPORTING COMPANY,INC,
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1 for gaseous effluents of 10 millirem or 10 millirad,

2 depending on which way you are looking at the Appendix !

3 dose limits.

4 CHAIRMAN SMITH 4 Is that all?

5 THE 'JITNESS: Yes, it is.
,

8 CHAIPMAN SMITH: Yr. Adler?

7 MB. ADLERs Yes. Mr. Dornsife has some questions. ~

4

8 CROSS-EXAMINATION -- EESUMED

g SY MR. DDRl:SIFEs
.

10 Q I just have one question concerning the last part,

11 cumula tive d oses. Has any analysis been done ta determine

12 whether the probability of accidents which are identified in

13 th e programmatic EIS are of the same order or macnitude or a

14 similar -- present a similar risk as similar accidents in

15 THI-17 In other words, are some of the accidents that are

18 identified in the PEIS -- they may be more of an anticipated

17 occurrence than a true accident. Has any analysis been done

18 to verify tha t , tha t some of the accidents may indeed need

tg to be included , ma ybe, as a routine release?

20 A I am sorry. I am not sufficiently familiar with -

21 those evalua tions to be able to answer your questien.
.

.

22 0 If that were the case, that some of these

23 accidents may be more of an anticipated occurrence, would
,

24 then maybe your thoughts about what you just testified be

i 25 somewhat different?

!
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1 A I think not. Now, this would be my professional

2 opinion, but the types of releases which could occur during

3 decontamination are such that the plant's ventilation

4 treatment systems almost totally filter out any potential

5 effluents from the plan t. There is a very lov order of
.

6. noble gases which' could be evolved from such accidents.

7 These are of extremely low level and would not of themselves.

8 present any increase in magnitude over that projected for

9 the total dose established in the PEIS.

10 That is, accidental -- I must say that accidental

11 doses would principally be due to the potential release of
1

12 particulates rather than noble gases or iodines; and that

13 the concern early on in the whole accident sequence, of

14 course, was for noole cases and the iodines, both of which

15 hava deca yed through natural decay processes to very, very

16 lov levels.

17 MR. ADLER: Mr. Chairman, we have no more

18 questions on this topic at this tine. I just want to take

19 sure that it is still Mr. To urtellotte 's intent to get the
i

20 Board and the Commonwealth the information he referred to| .

21 Yesterday regarding the total dose from concurrent Unit 2
~

22 cleanup and Unit 1 operation.

23 MR. TCURTELLOTTE: Yes.

24 BOARD EXAMINATION -- RESUMED

25 SY DR. JCRDANs

ALDERSoN REPORTING COMPANY,INC,
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1 0 .Just one final question. With regard to some

2 operating plants that I know of, there have been revised
:

3 specs based on Appendix I. Now, you say that has not come

4 about yet for TMI-1. Is that what you said? I just want to

5 understand. .

6 A That is correct. The issue of these tech specs is

o 7 imminent. In discussing this with two people conversant
"

8 with the technical specifica tions arrangements, one

9 indicated to me that he was of the opinion that such tech

10 specs would be issued in the next week to two weeks. The

11 other party indicated to me he thought they had already been

12 issued.

13 I was not able to obtain lact nigh t a positive

14 answer. Perhaps the Licensee's attorney may be aware of the

15 potential date for such issue, since the Licensee is a party

16 to the discussions.

17 DR. JORDAN: Tha t is fine, thanks.

18 CHAIR"AN SMITH: Mr. Eaxter, I guess you can defer

19 any questions until "r.. Zahler can see the transcript.

20 "R. BAXTER: That is correct, Mr. Chairnan. We
~

21 will have to review it and inform the ?oard or the parties
. -

22 if we have any questions.

23 CHAIRMAN SMITH: Ckay. Thank you.

24 (Witness excused.)

25 CHAIBMAN S"ITH: Anything elre before we begin

ALDERSoN REPORTING COMPANY,INC,
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1 with the scheduled witness? J
|

2 (No response.) |

3 CHAIRMAN SMITHS Before we begin, I would like to,

4 re vie w the papers that we are going to need. They are quite

5 a few and they have been filed a t different times. So
.

6 rather than interrupting the testimony as we go, let's spend

;
7 some time this morning and make sure we have before us all

~

8 the papers that each party has submitted on the issue.

9 May I begin with you, Mr. Baxter?

10 MR. BAXTER: Yes, sir. . Mr. Chairman, we will be

11 offering the witnesses' testimony of September 15, 1980, on

12 Sholly contention number 15 and ANGEY contention V(C), and

13 the report entitled "A 3eview of the Three Mile Island Unit

14 1 Control Room from a Human Factors Viewpoint," dated

15 Dece mber 198 0.

18 CHAIRMAN SMITH: All right. Mr. Shelly, we have

17 your memorandum of December 19 , 1980, with its attachments.

18 And then you filed this morning, I believe, a

19 cross-examina tion plan. Shall we have anything else?

20 MR. SHOLLYa There are two other things I might be*

21 referring to . Cne is the staff control room design review
,

22 report , NUREG-0752.

23 CHAIRMAN SMITH: This was recently served on us by

24 the staff, I believe, on December 22.

25 MR. SEOLLY: It was about three weeks ago.

ALDERSON REPORTING COMPANY,INC,

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

___ _ __ _ _ _ - - _ _ _



10,228

1 CHAIS'AN SMITH: I beg your pardon?

2 MR. SHCLLY: I said it was about three weeks ago,

3 I think , when it was served, perhaps more.

4 CHAIRMAN SMITH: All right.

5 Mr. Cutchin -- oh, excuse ue.
.

6 MR. SHOLLY There was one other document. I am

7 not sure if this will presen t a problem or not. I just got -

8 it in the mail. It is a response that Mr. Paxter provided

9 to me, that the Licensee filed on the staff draft control

10 room design report. It is a compendium of their responses

11 to each particular item. I have not had an opportunity to

12 make copies of it.

13 CHAIBMAN SMITH: You will be using it in

14 cross-examination?

15 MR. SHOLLY In a very limited f ashion. There is

16 perhaps, I think, four or five items from that ! think I

17 vill refer to. There seems to be a discrepancy between what

18 the staff wants to require and what the Licencee has

19 committed to do. And I just want to explore those

20 discrepancies. -

21 CHAIE".AN 5%ITH: It seems to be a rather bulky'

.

22 document. '4 o uld it be practical to wait until you know what

23 you need and then duplicate just the pages that are

24 relevant? I see you have a document there about an inch

25 thick.

ALDERSoN REPORTING COMPANY,INC,
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1

1 MR. EAXTER4 Mr. Chairman, I have four extra

l 2 copies. I could provide three to the Roard and one to the

3 Commonwealth.

4 MR. SHOLLY: There will only be a few pages from

5 it that I will refer to.
.

6 CHAIRMAN SMITH: Mr. Cutchin?;

7 MR. CUTCHIN You wanted confirmation of what you-

8 think we have filed? On recember 22nd we filed a package

9 which included the testimony of Raymond G. Ramirez and
.

10 Harcld Frice relating to contentions Sholly 15 and ANGRY

11 V(C). Contained in tha t same package was a latter dated

12 December 22, 1980, to Mr. Hanry D. H-u-k-i-1-1 of Met Zd

13 from Mr. Fobert Reed, which included a copy of NUFIG-0752

14 and the notice of the issuance of that document.

15 CHAIRMAN SMITH: And you have a supplemental

16 testimony filed. Ms. Schwart filed testimony too. I do

17 not have the letter, but I have --

18 MR. CUTCHIN: Maybe I failed to pick that up this

19 mo rninc . Let me compare no tes with Mr. Silver hera for a

20 moment.*

21 MR. SHOLLY: Would that be that status re port on
.

22 the contention that was filed, I think perhape in November,

23 early Cecember?

24 CHAIRMAN SMITH: I have here in my notebook -- and

25 I do not have the papers, the forwarding letters. But today

ALDERSON REPORTING COMPANY,INC,
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1 I have received, by my office, on December 23 the testimony

2 of hessrs. Ramirez and Price; and thea I have received on

3 December 2 the testimony or Raymond G. Ramire=, and it is,

4 yes, partial.

5 MR. CUTCHIN: Let me confirm if the second package .

6 supersedes the first. We will not be getting into any of

.

7 that today other tha.n by way of cross. I would have to go

8 check the filec, sir.

9 CHAIEMAN SMITHS I see. I understand the partial

10 -- the second filing includes the partial as far as you

11 know.

12 MR. CUTCHIN: I believe that is correct, but let

13 me confirm that to be the case, Mr. Chairman.

14 CHAIRMAN SMITH. If that is all, I think we are

is ready to proceed. Mr. Eaxter?

'

16 MR. EAXTER: Mr. 'Jalsh is the only member of the
'

17 panel who has been previously sworn.

18

19

20
'

21
.

22

23

24

25

|

!
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1 Whereupon,

2 PATRICK S. WALEH,

3 recalled as a witness by counsel for the Licensee, having

4 previously been duly sworn by the Chairman, was examined and

5 testified as follows:.

6 Whereupon,
|

'

WILLIAM E. MEEK7

8 HERBEET ESTRADA, JR.

9 JULIAN M. CHRISTENSEN

10 THOMAS B. SHERIDAN,

11 called as a witness by counsel for the Licensee, having

12 first been duly sworn by the Chairman, were examined and

13 testified as follows:

14 DIRECT EXAMINATICN

15 BY NR. BAXTER:

16 Q Gentlemen, I am going to be asking a series of

17 questions common to all members of the panel. And rather

18 than repeating it five times, I am going to ask that we

19 start with Dr. Sheridan and each of you answer my questions
"

20 going f rom lef t to right, my left to right.

21 Would you first state your name for the record ,
,

22 your position and place of employment

23 A (WITNESS SHERIDAN) Thomas Brown Sheridan. I am

24 professor of encineering and a; plied prychology at the
i

| 25 Massachusetts Institute of Technology.

I
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1 A (WITNESS CHRISTENSEN) I am Julian Martin

2 Christensen. I am directo r of the human f actors of fice of

3 the General Physics Corporation. The office is located in

4 Da yton, Ohio.

5 A (WITNESS WALSH) I am Pa trick Walsh. I am the -

6 plant analysis manager for CPU Service Corporation.
.

i 7 A (WITNESS ESTRADA) Herbert Estrada, Junior, member

8 of "PR Associates, an engineering firm in Washington, D.C.

9 A (WITNESS MIEK ) I am William E. Meek. I am

to manager of engineering for Gilbert Associates in Readinc,

11 Pennsylvania.'

12 Q Gentlemen, I would like to refer you to a document

13 which bears the caption of this proceeding. It is dated

14 September 15, 1980. It is entitled " Licensee's Testimony of

15 Patrick S. Walsh, William F. Meek, Herbert Estrada, Jr.,

18 Julian M. Christensen, and Thomas B. Sheridan, in Eesponse

17 to Sholly Contention No. 15 and ANGRY Contention Vo. V(C)

18 (Control Foom Design, Human Factors Engineering).

19 The document includes 17 pages of text and

20 a tta ch ed sta tements of professional qualifications. Does
.

21 the testimony assigned to your name in this document and the
,

22 attached statement of your professional qualifications

23 represent testimony prepared by you or under your

24 supervision f or presenta tion at this hearing

25 A (WITNESS SHERID AN ) Yes.

ALDERSoN REPORTING COMPANY,INC,
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1 A (WITNESS CHRISTENSEN) Yes, it doer.

2 A (WITNESS WALSH) Yes, it does.

3 A (WITNESS ESTRADA) Yes, it does.

4 A (WITNESS MEEK) Yes, it does.

5 CHAIRMAN SMITH: I think we could use another-

6 microphone, if we could make an adjustmant. Will yours
.

7 reach?

8 (Pause.)

9 3Y MR. BAXTER: (Sesuming)

10 C Do you have any changes or correcticns to make to

11 your testimony?

|
i 12 A ('4ITNESS SHEFIDAN ) I have no changes or

13 co rr ections.

14 A (WITNESS CHRISTENSEN) I have no changes or

15 corrections.

16 A (WITNESS WALSH) I have no changes.

17 A ( W IT.N ISS ESTRADA) I have none.
(

18 A (WITNESS 'fEEK) I have nor.e.

19 0 Is tha testimony true and correct to the test of
, .

20 your knowledge and belief

21 A (WITNESS SHEBIDAN) Yes, it is.
.

|
| 22 A (WITNESS CHRISTE'.iSEN) Yes, it is.

! 23 A ( dIT?!ESS WALSH) Yes, it is.

24 A (WITNESS ESTRADA) Yes.

! 25 A (VIT3ESS !EEK ) Yes.

.

.
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10,234

1 MR. BAXTER Mr. Chairman, I move the receipt into

2 evidence of the testimony and ask that it be physically

3 incorporated into the transcript as if read.

4 CHAIEMAN SMITH: Any objections?

5 (No rasponse.) -

6 CHAIE.!AN SMITH: The testimony is received.)
.

7 (The documents referred to

8 follows)

9

10

11

12

13

14

15

16

17

18

19

.

20

21
,

I 22

' 23

24

25
|
4,

1

1

|
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OUTLINE

The purposes and objectives of this testimony are to

respond to Sholly Contention 15 and ANGRY Contention V(C),

which contend that the TMI-l Control Room should be evaluated
.

and modified in a manner which assures that the operator--

process interface is such that the operators can exercise
-

>

adequate control over the reactor. This testimony describes

the original TMI-l control room design process, the successful

experience of operators controlling TMI-1 over five years

through numerous transients and trips, and the human factors

review that has been performed on TMI-1. Although the human

factors review has identified improvements that can be made to
L

the operator-process interface, the review also showed that the
,
i

present control room design has substantial strengths. Thus

TMI-l can be operated safely with the current control room

design and configuration.

.

I O
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INTRODUCTION

This tentimony, by Mr. Patrick S. Walsh, GPU Plant j

Analysis Manager, Mr. William E. Meek, Manager of Engineering,

Gilbert Associates, Inc., Mr. Herbert Estrada, Jr., of MPR
.

Associates, Dr. Julien M. Christensen of SSSV, Inc., and Dr.

Thomas B. Sheridan, Professor of Engineering and Applied,

Psychology at the Massachusetts Institute of T=chnology, is

addressed to the following contentions:

SHOLLY CONTENTION NO. 15

It is contended that the design of the Unit 1 Control
Room, instrumentation, and controls is such that operators
cannot maintain system variables and systems within
prescribed operating ranges during feedwater transients
and LOCA 's. It is further contended that this violates
the provisions of GDC 13 regarding instrumentation and
controls. It is contended that in view of the numerous
operating difficulties encountered with Unit 2, and the
similarities in design and construction between Units 1
and 2, a thorough human factors engineering review of Unit
l's Control Room is called for in order to provide
assurance that the operator-instrumentation interface is
such that the operators can exercise adequate control over>

the reactor and prevent off-site consequences from
anticipated operational occurrences and postulated
accidents. It is further contended that in order to

-

assure maximum protection for the public health and
safety, the human factors engineering review and any
necessary changes recommended as a result of this review
must be completed prior to restart.-

ANGRY CONTENTION NO. V(C)

The NRC Order fails to require as conditions for
restar t the following modifications in the design of the

| TMI-1 reactor without which there can be no reasonable
assurance that TMI-1 can be operated without endangering
the public health and safety:

1

_ _ _ _ _ _ _ _ _ ____ __



-

,

(C) Performance of an analysis of and implementation
of modifications in the design and layout of the
TMI-l control room as recommended in NUREG 0560.'

RESPONSE TO SHOLLY CONTENTION NO. 15
4

.

BY WITNESS WALSH:

.

; Mr. Sholly has described the bases of his Contention No.

15 (See Appendix to Board First Special Prehearing Conference

Order, December 18, 1979.) This statement of basis includes

three examples of TMI-2 control room design inadequacies which,

purportedly impacted the operators' ability to control the

i sequence of events during the accident. One example, the lack

j of positive indication of valve closure, is addressed in

! Licensee's testimony on valves and valve Testing in response to

UCS Contentions 5 and 6. A second example, positive indication
!

of inadequate core cooling, is addressed in Licensee's testi-

many on Detection of Inadequate Core Cooling in response to UCS'

.

{ Contention No. 7, ANGRY Contention V(B) and Sholly Contention

No. 6(b).

i The third example cited in the statement of basis asserts
.

that the inability of the operator to view an increasing trend
, ,

on the fuel handling building exhaust monitors at 18 minutes

into the accident affected the operators' ability to control
;

the sequence of events. This assertion is not valid. The

monitor detected an increase of approximately 20%, stabilized

at this reading, and then decreased slowly for several hours.

-2-
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The important information the operator needed to know, however, |

was that a primary system relief valve was open., It is
unlikely that the operators would have deduced that the

increased reading was caused by a leak in the waste gas system, j

which is connected to a header that vents the Reactor Coolant
.

Drain Tank (RCDT), which was receiving a larger than normal

volume of water from a stuck open relief valve. In fact,.

operator interviews indicate that the operators believed the

conditions in the RCDT were due to the initial lifting of the

relief valve at the onset of the transient. In any case, the

high alarm setpoint for the monitors was not reached until

; af ter 0700, and the system design relies principally upon

monitor alarms to alert the operator to sudden increases, and

upon periodic logging of readings to detect slower trends. It

should also be noted that in the TMI-1 Control Room these

recorders are located in a more visible location (higher on the

back panel) than they are in the TMI-2 Control Room.

BY WITNESSES WALSH, ESTRADA, CHRISTENSEN AND SHERIDAN:

Mr. Sholly's statement of basis for his Contention No.15
.

| also cites a study performed by the Electric Power Research
|

|- Institute (EPRI Report #NP309) of human factors engineering in

nuclear power plant control rooms. Mr. Sholly stated that many
!

of the concerns discussed in the EPRI report are present at

TMI-l and should be addressed in a human factors engineering

review of its control room. In fact, the guidelines used in

1

-3-
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|
|

the review described below of the TMI-l Control Room are based

on the same generally accepted control design standards |
1

utilized in the cited EPRI report. '

BY WITNESS WALSH:

.

There are four major elements in the body of Sholly

Contention No. 15 itself. The remainder of this response to
,

the contention is organized to address each of these elements.

1. The contention asserts that the design of the Unit 1

Control Room instrumentation and controls is such that opera-

tors cannot maintain system variables and systems within

prescribed operating ranges during feedwater transients and

LOCA ' s .

I do not agree with this assertion. TMI Unit 1 operated

at power for over 30,000 hours during the five years 1974-1979.

It had few operational upsets during this period. A number of

feedwater transients did occur during which plant control

systems maintained system variables and the systems themselves

within prescribed operating ranges.

The capability of the control systems and the operators to -

maintain control of the plant during transient conditions was

tested during the startup test program in 1974. These tests

measure the ability of the feedwater system as well as the

entire plant to respond to transient conditions. The tests

include load changes at design ramp rates at 40, 76 and 100%

power, tripping of a main feedwater pump at 100% power and
I

|

| -4-
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turbine trip at 76%, as well as reactor trip tests. During all

these tests the operators were able to control the plant and

return it to a stable steady state condition without violating

safety limits and with plant instrumentation remaining in the

indicating range.
.

During five years of operation TMI-l experienced 17
*

- reactor trip transients. Three of these were intentionally

initiated for test purposes and ten were experienced during the

startup test phase over the first three months of operation.

Only two reactor trips can be directly attributed to upsets in

the feedwater system. One occurred on June 20, 1974, fifteen

days after initial criticality, at 18% power during a transient

caused by a turbine bypass valve malfunction that was com-

plicated by an overfeed condition. The other trip occurred on

July 13, 1974, at 15% power, when a clogged suction strainer

caused a condensate booster pump to trip. During both of these

transients the operators returned the plant to a stable'

shutdown condition and system instrumentation remained within

the indicating range.

|
*

BY WITNESuES WALSH, MEEK AND ESTRADA:

It should also be noted that TMI-l differs significantly-

from TMI-2 with respect to control room design and arrangement.

These differences are discussed further below in Section 3.
!

-5-
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BY WITNESSES WALSH, ESTRADA, CHRISTENSEN AND SHERIDAN:

Nevertheless, Licensee has undertaken a thorough review of

the Unit 1 Control Room arrangement and the controls and

displays therein. This review was performed by a team made up

of: -

(i) Members of the GPU engineering staff;
.

(ii) TMI Unit 1 operating personnel; and

(iii) Engineers from MPR Associates, Inc., a
firm with a broad background in the design
and operation of power plants;

(iv) Dr. J. M. Christensen; and

(v) Dr. T. B. She r id an .

\ The review included the followin.g elements:

A. Guidelines and objectives were developed whereby the,

specifics of the control and display designs could be eval-

uated. These guidelines are based on generally accepted

military and industrial standards for control design. MIL-STD-

1472B, which was used in the NRC study of the TMI-2 Control

Room, was also used as a source for the guidelines that were

developed for this Unit 1 Control Room review.
,

B. A full-scale control room mock-up was constructed to

allow evaluations as described in C and D below. Panel fronts '

were reproduced by utilizing a combination of photographic and

photocopy enlargements of a gridwork of high quality photo-

graphs.

-6-



. . .

C. Key operational and emergency procedures were walked-
,

through to develop a clear understanding of how, when, by whom |

and in what way displays, controls and means of communications

in the Control Room are used and what changes, if any, would be

desirable. Cualified TMI operating personnel performed the
.

simulated operations, with the evaluations being performed by

the review team mentioned previously..

Operating procedures that were walked-through include

plant heatup and startup (including operation at power),

shutdown and cooldown, and refueling.

Emergency procedures that were walked-through include

reactor trips from a variety of causes, turbine trips with and

without reactor trips, a variety of losses of feedwater flow

and other upsets in the feed system, a spectrum of losses of

reactor coolant with a variety of postulated causes, and a

spectrum of steam system leaks.

D. Displays and controls on the principal panels 'and

consoles were individually reviewed, separately from the

walk-throughs. The object of this review was to ensure that

items such as scale divisions, selections of units and legend
,

readability, all of which might not be picked up in the

walk-throughs, were evaluated.-

E. A review of alarm systems was performed to evaluate

the usefulness of the information presented to the operator in

both normal and off-normal situations, and to develop, as
warranted, improvements in the way that alarm information is

presented.

-7-
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F. The environmental conditions in the control room were

surveyed to evaluate whether they adequately support the |
operators and equipment therein. The conditions include, among |
others: temperature, humidity, normal and emergency lighting,

noise, kitchen and bathroom facilities, and arrangement of
.

equipment and facilities.

.

The review has concluded that while improf aments can be

made, the present Control Room arrangement and the controls and

displays therein have a number of significant strengths:
;

The majority of controls and displays are arranged ino

logical groups (except where regulatory requirements,

most notably separation, require otherwise).

The console and panel are generally uncluttered aso

compared to other control rooms familiar to the

review team.

o The division of operational responsibilities between

operators in the Control Room and auxiliary operators

in machinery spaces is workable, more specifically:

(1) Auxiliary operators are present in sufficient
,

numbers and stations to provide effective

operational support for both normal and '

!
! off-normal evolutions.

(2) Control room operators are present in sufficient

i numbers to man consoles effectively in both |

| normal and off-normal evolutions.

_g.
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;

o The control and display hardware, particularly

pushbuttons, switches, meters and controllers, have

proven to have satisfactory reliability.

!

o The displays associated with use of a parti.:ular
.

control are usually both visible and recognizable
,

from the station where the operator uses that

control..

o The alarm annunciators (for the display of indica-

{ tions of off-normal conditions) for specific systems

are generally located above the console section where

the controls and analog displays associated with that

system are located.

o The main alarm panels are essentially " dark" (usually

less than five are lit) when the plant is operating
;

normally at power , and thereby enhance the ability of

the operator to recognize an off-normal condition.

As should be expected of a detailed engineering study, the

review of the Unit 1 Control Room has uncovered a number of

areas where the Control Room design can be enhanced. While it

is our opinion that TMI-l can be safely operated with the
*

Control Room as it presently exists, we are proceeding to make
.

improvements to the TMI-l Control Room design where we can

clearly demonstrate that human factor aspects will indeed be

enhanced.

|

;

|
9_
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|

|

i

Based on recommendations of the study the following

modifications are being evaluated:

(A). Outlines of controls and indicators to indicate

functional relationships are being evaluated. Replacement and

regrouping of labels to provide better visibility are being
.

evaluated. Larger lettering and consistent color combinations

are being evaluated. Selected indicators are being evaluated ,

for replacement of scale faces to provide easier readability

and consistent scale markings and divisions.

(B). The arrangement of emergency feedwater controls and

indicators is being evaluated to accommodate system additions,

and to include a flow mimic.

(C). An altered arrangement of Engineered Safeguards

Features System panel is being evaluated with regard to

improved readability for the operator, particularly for rapid

verification of system status after actuation.

(D). The annunciator panels are being evaluated for

several combinations of annunciator window arrangement and

alarm suppression and prioritization strategies.

In the process of designing each of these modifications, *

as well as all other modifications being made to the controli

| -

' room, full size facsimiles of the proposed arrangements are

being placed on the control panel mockup and evaluated by the

review team described above, using operating and emergency
I procedures.

-10- |
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Certain of the improvements in the controls and displays

will enhance the ability of the control room operators to react

to the transients of concern in the contention, specifically

feedwater transients and loss-of-coolant accidents (reactor

system leaks). In addition, modifications to the controls and
.

displays made as a result of lessons learned from the TMI-2

accident will also improve the operator's ability to assimilate.

information and act on it in such transients. The improvements

planned which will most directly enhance the operator's

response in loss-of-feed and LOCA situations include s

o The emergency feedwater system will have mimic
i

l arrangement of the controls and displays of EFW

I
clearly indicating the flow path from water sources

through the pumps and major valves to the steam \

generators,

o Instrumentation measuring the flow of emergency

feedwater to each steam generator has been added with

the displays integrated into the above described

niimic .
' o Primary relief valves will have accelerometers*

attached to each valve as well as downstream flow
.

measuring devices with indicators located on the main

control boards.

o The reactor building sump will have wide range level

instrumentation installed with indicators in the
|

! Control Room.

-11-
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o An unambiguous indicator of the margin to saturation

for both reactor hot legs will be installed in the

Control Room.

The Engineered Safeguards Features Actuation Systemo

status panel in the Control Room will be modified to
,

have more readable labels and brighter lights on the

status indicators, improving the operators' ability -

to note abnormal status after system actuation.

BY WITNESSES WALSH, MEEK AND ESTRADA:

2. The contention states that the design of the TMI-l

Control Room violates the provisions of General Design
j Criterion 13 of Appendix A to 10 CFR Part 50, which states:

) Instrumentation shall be provided to
monitor variables and systems over their
anticipated ranges for normal operation, for
anticipated operational occurrences, and for
accident conditions as appropriate to assure
adequate safety, including those variables and
systems that can affect the fission process, the
integrity of the reactor core, the reactor
coolant pressure boundary, and the containment
and its associated systems. Appropriate
controls shall be provided to maintain these
variables and systems within prescribed

.

operating ranges.

Clearly, the instrumentation and control of any power .

plant should meet the intent of this criterion (although, at
the time TMI-1 was designed the criterion did not exist in its
present form). The instrumentation and control of TMI-l meet |

the criterion. This statement is based on the fact that the

-12-



design process included a careful review of the instrumentation

and controls by both the designers and operators to insure that

adequate instrumentation was available for normal and emergency

operation.

As with other technologies, improvements can and should be
,

made to instrumentation and control systems as the technology

develops. As a result of Licensee's review of the Control Room-

design and lessons learned from the TMI-2 accident, a number of

potential improvements to the design have been identified in

addition to the improvements cited above in Section 1. These

include:

| o Relocation of controls operated during the first few

minutes af ter a reactor trip and revision of proce-

dures, which assure that operators will be able to

remain at their normal station facing the control>

console in the short term following reactor and

turbine trips. This enables the operator to concen-

trate on the response of key process variables and

maintain them within prescribed limits.
'

o Improved labels of meters, pushbuttons, switches, and

controllers with larger letters, less use of abbre-
.

viations, and a consistent color convention to

improve readability.,

i

| o Addition of cutlines and labels to emphasize the

fun.tional groupings of controls and displays. For

ex ampl e , the feedwater system controls will have

-13-



outlines which include feed pump suction and dis-

charge valves, steam inlet valves, pump speed

control, discharge flow and AC and DC lube oil pumps.

These outlines are labeled to clearly differentiate

between the A and B pumps and other controls on the
.

console.

o Provision of an automatic reset feature for High .

Pressure Injection actuation logic circuit on

increasing pressure. This will free the Control Room

Operator from the manual function and allow closer

monitoring of the process during transients in which

pressure recovers.

3. The contention recommends that, in view of the

numerous operating dif ficulties encountered with TMI-2, and the

similarities in design and construction between TMI-1 and

TMI-2, a thorough human factors engineering review of the TMI-1

Control Room be made, in order to provide assurance that the

operator-instrumentation interface is such that the operators

can exercise adequate control over the reactor and prevent

off-site consequences from anticipated operational occurrences
'

and postulated accidents.
.

Licensee concurs with the desirability of performing a

thorough review of the TMI-l Control Room design and is doing

so, as has been previously stated. It is important to bear in

mind , however , that the operator-process interface was consid-
i

j ered in the design of the TMI-l Control Room. Specifically,
j

!

-14-
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;

during the design phase of TMI-1, physical mockups of the
i

control boards were constructed and paper facsimiles of I

controls and displays were used to determine the location of

these devices on the panels. Simulated operations were

performed. Final decisions on component locations were made in
.

conference among design engineers and Metropolitan Edison

c,arating personnel. This procedure resulted in physical.

~

arrangements which, in general, are logical and promote ease of
operation.

There are also significant differences between the TMI-1

and TMI-2 Control Rooms in the arrangement of the controls and

| in the physical dimensions. The following table compares some

of these features.

TMI-l TMI-2

Overall Control Room Size 58' X 40' 75' X 56'

Operating Area Size 39' X 25' 42' X 36'

Linear Feet of Control Boards 107' 168'

Total Number of Annunciators 660 1020
;

BY WITNESSES WALSH, ESTRADA, CHRISTENSEN AND SHERIDAN:
,

The TMI-l Control Room review noted that this compactness
.

of control room arrangement enhances operator response during
transient conditions. The arrangement of panels in the two

control rooms also differs. Panels containing Reactor Coolant

Drain Tank parameters and alarms, Reactor Building temperature

recorders and Reactor Building high temperature and high

-15-
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pressure alarms are not visible in the Unit 2 Control Room from

the operating area. On Unit I these panels are located in the

operating area and the indicators and alarms are visible to the

operators.

4. The contention asserts that TMI-1 startup should be -

delayed until the modifications identified by the human f?ctors
.

review of the Control Poom design have been implemented.

As we have stated, we will perform those modifications

which can be clearly shown to bring about an enhancement in

overall human factors aspects of the plant and which can be

implemented with proven hardware. This is not to say that all

changes which will ultimately be made to the TMI-1 Control Room

will be performed prior to startup. We intend to proceed in a

careful and methodical manner and will not modify the system
until:

a. It is clear an improvement will result,

b. Proven hardware is available, and

c. Operators have been trained to use the improvements.

We do not consider such improvements to be a necessary
,

prerequisite to startup. In the present schedule appropriate

relabeling and functional demarcation of the main control -

boards are the first modifications that will be completed. The

expected completion date is in early 1981. The other modifica-

tions identified thus far will proceed through the steps
identified above.

-16-



The review that was described above in Section 1 is not

considered to be a "One time" process that is now essentially

complete. Further changes to the Control Room will be reviewed

using the methods and criteria developed in this review. By

this method the human factors aspects of the control room
,

design can be maintained.

.

RESPONSE TO ANGRY CONTENTION NO. V(C)

BY WITNESSES WALSH AND ESTRADA:

This contention asserts that NRC has not provided reason-
1
'

able assurance of public health and safety since it has not

recuired that analysis of the design and layout of the Control

Room, in accordance with NUREG 0600 be performed and that

modifications resulting therefrom be implemented. Apparently,

the basic thrust of this contention is the desire for a human

factors review of the Control Room. Our position regarding a

human factors review and the implementation of panel improve-

ments generated by that review is described in the testimony
"

above in response to Sholly Contention No. 15.

.

|
1

|

|

|
|

|
|
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|
|
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EPRI Steam Generator's Owner's Group *

! Architect - Engineer Advisory Committee.

i EEI Prime Movers Architect - Engineer
| Advisory Committee.

|
!

c

-2-



Industry Committee - American Power
Conference.

Atomic Industrial Forum - Subcommittee on
Operations, Three Mile Island Lessons
Learned Task Force.

Registered Professional Engineer,
Mississippi, Pennsylvania and Florida.

.

.

.

.

(

I
1

-3-
!

l

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



. _ _ _

!

JULIEN M. CHRISTENSEN

Business Address: SSSV, Inc.
2600 Far Hills Avenue
Dayton, Ohio 45419

Education: B.S. , Accounting , University of Illionois,
,

1940.
.

M.A., Experimental Psychology, Ohio State
i University, 1952.

Ph.D., Experimental Psychology, Ohio State*

University, 1959.

Experience: Director, Human Factors Division, Stevens,
Scheidler, Stevens, vossler, Inc., 1978 to
present. Consulting and applied research
in areas of human factors, products
liability / products safety and systems.

Professor , Department of Industrial
Engineering and Operations Research. Wayne
State University, 1977 to 1978. Pesearch
and teaching, primarily in areas of human
factors (ergonomics), safety and envi-
ronmental studies and systems.

Professor and Chairman, Department of
Industrial Engineering and Operations
Research, College of Engineering , Wayne
State University, 1974 to 1977.

t

Director , Human Engineering Division
Aerospace Medical Research Laboratory,
Wright-Patterson Air Force Base,1956 to
1974. Planned and managed major interdis-
ciplinary human factors research and
development program of the Air Force..

Programs included visual perception and
displays , controls and control dynamics,
effects of environmental factors (including,

weightlessness and partial gravity), human
performance modeling, maintainability,
human reliability, information processing,
decision-making, safety and physical
anthropology. Personnel included a wide

,

range of skills such as experimental '

psychology, mathematics, physics, statis-
tics, engineering, physiolgy and anthropol-
ogy.

Research Scientist through Branch Chief
Aerospace Medical Research Laboratory,

.-. - .-. - - - -
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|

Wright-Patterson Air Force Base,1946 to
1956. Research and applications in
experimental psychology and human factors
engineering. Research on visual perception
with simple and complex stimuli, effects of
high brightnesses on visual functions,
visual form field expansion, methods of
activity analysis, workplace layout,
navigation plotter design, weightlessness,
and systems. Applications work included -

contributions to specifications, standards
and handbooks and direct application of
human engineering principles of numerous ,

aircraft and command / control communication
centers.

United States Air Force, 1943 to 1946.
Rank: Captain (Rated Navigator and Radar
Observer). Staff of Air Force Navigation
Instructor's School. Construction and
validation of academic and in-flight
measures of proficiency in navigation.

Statistical Clerk and Personnel Technician
United States Air Force Training Command,
1941 to 1943. Development and validation
of tests for selection and classification
of pilots, bombardiers and navigators.
Development of academic and in-flight
criteria for navigation.

Adjunct Professor, Wright State University,
University of Dayton, Wittenburg
University, and Sinclair University.

Visiting Lecturer , The University of
Michigan's College of Engineering Summer
Conferences, annually since 1960.

Visiting Lecturer, Air Force Institute of *

Technology ( AFIT) for more than 10 years.

Lecturer and technical adviser to Instituto -

Technologico y de Estudios Superiores,
Monterey, Mexico (one year).

Lecturer , Amet .can Psychological
i Association / National Science Foundation
| Visiting Scientist Program (four years).
;
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Guest Lecturer at numerous other uni-
versities, high schools, societies, etc. A
representative sampling includes: Purdue
University, Indiana University, Miami
University, University of Cincinnati, The
University of Michigan, Southern Illinois
University; Tau Beta Pi, IEEE, AIIE, ASME,
Dayton Engineer's Club.

Honors and..

Professional
Affiliations: American Men and Women of Science, Who's

Who Among Authors and Journalists, Community
.

Leaders and Noteworthy Americans, Men of
Achievement, Notable Americans.

Fellow, Human Factors Society, 1970.

The Franklin V. Taylor Award (American
Psychological Association) , 1969.

Honorary Faculty Member, Defense Weapon
Systems Management Center, 1969.

Fellow, American Psychological Association.

Air Force Association Citation of Honor,
1966.

Air Force Decoration for Exceptional
Civilian Service, 1966.

Diplomate, American Board of Forensic
Psychology. Listed in Forensic Service
Directory (1979).

National Science Foundation Fellow, 1957.

Julien M. Christensen Award ( Annual award
given by the Human Factors Association of-

Canada for the best student paper) .

|. Designed Air Force B-2 Navigation Plotter
(Standard for over 25 years).

Consultant: National Bureau of Standards
[ (NBS); National Institute for Occupational
'

Safety and Health (NIOSH); Air Forces
Office of Scientific Research; Air Forces
Human Resources Laboratory; U.S. Army Human

|

!
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Engineering Laboratory; Standard Oil of New
Jersey; United Air Lines; Ford Motor Co.; & i

-

others.

Chairman, SAE Human Factors Committee.

Chairman, NASA Behavior / Technology
Committee Space Lab II and Orbital Flight
Tect Program (Evaluation of proposals for

'

experiments in Space Lab I) . *

Member , NAS-NRC Vision Committee Working
Group on Evaluation of Air Force Simulation *

Program. (1976).

Member, Board of Governors, American
Society for Safety Research (1975-1979).

Member, U.S. Army Human Factors Research &,

Development Review Board (1975).

Chairman, Muman Factors Committee, Society
of Automotive Engineers (1975-1977).

Member, Executive Committee, SAE Automobile
Body Activity.

Member, U.S.A. Technical Advisory Group for
ISO /TC-159 (Ergonomics) (1975-present).

Co-chairman of NATO Advanced Study
Institute on Human Factors / Ergonomics:
Research Methods, Bellag io , Italy,
September (1971).

General Chairman, National Safety Council
Industrial Safety Performance Measurement
Symposium, Chicago, Illinois (1970 ) .

'

Consultant to the National Safety Council
on industrial rnd traffic safety
(1968-1975).

.

Editorial Board, The Journal of Systems
Engineering (1969).

Editorial Board, Journal of Safety Research
(1969).

Manned Orbiting Laboratory (MOL) Evaluation
Group (1965).

-4-
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Consultant to the National Academy of )
Sciences Working Group on Role of Man in i

Space Research. Mr. R. W. Porter, Vice
President, General Electric Company,
Chairman (1965).

Consultant to the National Academy of
Sciences Working Group on Medicine and
Physiology, Dr. Loren Carlson, Chairman
(1965)..

Co-inventor with Dr. C. L. Kraft of
"Soloon" (acronym for solar balloon), 1965.,

Chairman of the Human Performance
Scientific Advisory Committee for the
Manned Orbiting Laboratory (MOL) program
(1964).

.

Chairman of NASA /DOD Committee of Crew
Performance; Technical Advisor to General
Charles Roadman, Chief of Bioastronautics
for NASA.

'

Editor and contributor to the initial Crew
Performance Plan for Gemini and Apollo for
NASA.

Chairman of Air Force Systems Command
Behaviorial Sciences Advisory Panel.

Member of Air Force Systems Command Medical
Safety and Human Engineering Committee.

Advisor to, or member of, mock-up boards,
review boards, and source selection boards
for numerous systems, including B-47, B-50,
B-52, B-66, B-70, C-97, C-131, KC-135, Long
Range Interceptor (LRI), and A/N CPS 6-B,

| developed procedures for the effective-

inclusion and integration of human engi-
neering data during the development cycle
of Air Force Systems..

Editor and co-author of Combat Navigatory
Proficiency Test for Strategic Air Command.
(Test used to select lead crew navigators
for European theatre in World War II).

During World War II, developed with Dr. M.
J. Warrick first battery of tests for

|
-5-
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selection and classification of pilots,
bombardiers and navigators.

Aerospace Medical Association.

American Association for the Advancement of
Science.

American Psychological Association,
Division of Military Psychology. -

Society of Engineering Psychologists.
.

Human Factors Association (Canada).

Human Factors Society (Past President) .

International Ergonomics Research Society.

Society of Logistics Engineers.

Systems Safety Society,
i

American Society of Safety Engineers.

Licensed Psychologist, Ohio.

Publications: Representative publications include:

" Summary Report: Bombardier-Navigator
Selection and Classification," Division,
Army Air Corps Technical Training Command,
Tulsa, Oklahoma, May 1942.

i " A Study of Errors in Log Book Computations
in Navigation School," Analysis of Duties
of Aircrew Personnel Bulletin No. 20,
Psychology Section, Office of The Surgeon,
Headquarters, AAF, May 1943.

.

" Psychological Factors Involved in the
Design of Air Navigation Plotters".
Memorandum Report No. TSEAA-694-ID, Hg. Air

*

Materiel Command , Wright-Patterson Air
Force Base, Ohio , October 1946. ATI 105
688. Also appears in Psychological
Research on Equipment Design, AAF Aviation

|
|

I |

|
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| Psychology Program Research Report 19,
'

Chapter 5, Paul M. Fitts, Ed.itor, 1947.
t

| " Aerial Analysis of Navigator Duties with

( Special Reference to Equipment Design and
| Workplace Layout. I. Development of
i Technique ," Memorand um Report No.
' TSEAA-694- 15, Hg. Air Materiel Command,
, Wright-Patterson AFB, Ohio, September 1947.
!- ATI 125 06.
|

-

" Psychological Research on Navigator
Training," AAF Aviation Psychology Program.

Research Report 10, L. F. Carter, Editor,
1947. (Contributor to several chapters) .

"The Effect of the Staircase on Dial
Reading Accuracy," Memorandum Report No.
MCRE XD-6 94 -lP , Hg. Air Ma teriel Command ,
Wright-Patterson AFB, Ohio , October 194 8.
ATI 42 468.

"The Sampling Method of Activity Analysis
and Its Application to the Problem of
Aircraf t Crew Requirements," Scientific
Methods for Use in the Investiaation of
Flight Crew Requirements, Flight Safety
Foundation, Woods Hole, Massachusetts,
1948.

" Human Engineering of the AMCPS-6B System,"
AMC Memorandum Report MCREXD-694-18C, Hg.
Air Materiel Command, Wright-Patterson AFB,
Ohio, March 1949.

"The Sampling Technique for Use in Activity
Analysis," Personnel Psychology, Volume 3,

, No. 3 Autumn, 1950.

Quantitative Instrument Reading as a-

| Function of Dial Design, Exposure Time,
l Preparatory Fixation, and Practice. WADC
| Technical Report No. 52-116, Wright Air

,

. |
'

Development Center, Wright-Patterson AFB,
Ohio, September 1952. AD 101.

| Reports of Research in the Field of
| Engineering Psychology. WADC Technical

Report 53-75, Wright Air Development
| Center, Wright-Patterson AFB, Ohio, April

1953. AD 6991.
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"The Effect of Selected Visual Training |

Procedures on the visual Form Field." WADC
Technical Report 54-239, Wright Air
Development Center , Wright-Patterson AFB,
Ohio, April 1955. AD 76 423.

"The Importance of Certain Dial Design
variables in Quantitative Instrument
Reading." WADC Technical Report 55-376,
Wright Air Development Center , -

Wright-Patterson AFB, Ohio , October 1955.
AD 97 492.

.

" Engineering for the Human." Proceedings
of the First International Symposium on
Military Psychology, National Academy of
Sciences National Research Council, 894,
Washington, D.C., 1961.

" Trends in Human Factors." Human Factors ,
1, No. 1, September 1958.

"The Importance of Selected Design
variables in Quantitative Instrument
Reading." Dissertation for the Degree of
Doctor of Philosophy. The Ohio State
University, Columbus, Ohio, 1959.

" Training in Engineering Psychology." The
American Psychologist, 16, No. 4, April
1961. (One of eight contributors).

"The Role of Man in Automated Systems."
Working Group XIII (Brig. General Don
Flickinger, Chairman) of NATO Long-Range
Scientific Planning Committee (Theodor von
Karman , Chairman) , CincSouth, Naples,
Italy, 1961. (One of several contribu-
tors). .

"The Evolution of the Systems Approach in
Human Factors Engineering." Human Factors ,!

'

4, No. 1, February 1962. '

"Of Men and Machines." (Thirty minute
film. Part of the Focus on Behavior series
sponsored by the National Educational
Television and Radio Center) , August 1963.

( (One of several contributors) .
|
|

| -8-
|
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"The Use of Space to Study Man." Psi Chi
Qua r te rl y , University of Dayton, Autumn,
1963.

"The Emerging Role of Engineering
| Psychology." (Presidential Address for

Society of Engineering Psychologists,
1963). AMRL Technical Report 64-88,
Aerospace Medical Research Laboratories,

| Wright-Patterson AFB, Ohio, September 1964..

| Also appears as Chapter 2 in Howell, W.C.
l and Goldstein, I.L. " Engineering

,
Psychology: Current Perspectives in
Research," New York:
Appleton-Century-Crofts, 1971.

"The Measurement of General Performance in
Military Space Systems." Transactions of
the Ninth Annual Symposium on Ballistic
Missiles and Space Technology, Space
Systems Division and Ballistics Systems
Division, Los Angeles, August, 1964.

" Human Engineering: Past, Present,
Future." Bio-environmental Symposium,
Aerospace Medical Division, Brooks Air
Force Base, Texas, October 1964.

" Performance Capabilities of Man on Earth
and In Space: A Study in Continuity."
American Astronautical Society, Advances in
the Astronautical Sciences , 20, 1965.
( Also catalogued as AMRL-TR-66-211.-)

" Individuals and Us." (Presidential
Address for the Human Factors Society.)
Human Factors , 8, No. 1, February 1966.
( Also catalogued as AMRL-TR-65-221. )

(With Miller, J.W., Fa r r , M . J. , Beach,-

( L.R., and Katchmar, L.T.) " Contributions of

'. Engineering Psychology to Military
Systems." Chapter 12 in Uhlander, J.E.
(Ed.) Psychological Research in National

| Defense Today, TR-S-1, U.S. Army Behavioral
Sciences Research Laboratory, Arlington,
Virginia, 1967.

| (With Mills, P.C.) "What does the Operator
'

do in Complex Systems?" Human factors, 9,

_g_

l
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|

(4), 1967. (Also catalogued as AMRL-
TR-67-100.) In Chiles, W.D. (Ed.),
Assessment of Complex Operator Performance,
AMRL TR-67-239 Aerospace Medical Research
Laboratories, Wright-Patterson Air Force
Base, Ohio August 1967..

"An Overview of Human Factors Engineering."
National Safety Congress Transactions,
Industrial Safety, 12, pp. 37-48, 1967. -

" Overview of Human Factors Engineering."
Proceedings of the 39th Annual Eastern -

Regional Safety Convention and Exposition,
New York, New York, April 1969.

" Human Factors Considerations in Design for
Safety." Proceedings of Safety Conference,
University of Maryland, American Society of
Safety Engineers August 1969.

" Human Factors Engineering Considerations
in Systems Development." Proceedings of
the Fif th DRG Seminar on Design of
Equipment for Effective Utilization.,

| Mondello (Palermo, Italy) 21-23 September
1969. Also appears as a chapter in
Singleton, W.T., Fox J.G. and Whitfield, D.
" Measurement of Man at Work: An Appraisal
of Physiological and Psychological Criteria
in Man-Machine Systems," London: Taylor
and Francis, Ltd., 1969. (Catalogued also
as AMRL Technical Report 69-82. AD 727
365).

I
" Overview of Aerospace Medical Research
Laboratory Human Engineering Program."
Proceedings of the " Psychology in the Air

| Force" Symposium, USAF Academy, Colorado,
,

i March-April 1970. (Also catalogued as AMRL
TR-70-64.)

"An Evaluation of Some Common Methods of ~

Activity Analysis." Proceedings of the
NATO Advanced Study Institute on Human

JFactors / Ergonomics: Research Methods, |

Bellagio, Italy, September 1971. |

"What Are They Doing?" (An Evaluation of
Some Common Methods of Activity Analysis),
_ Applied Ergonomics, 1972.

-10-
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" Human Factors Engineering in the United
States Air Force." Proceedings of the NATO
Research Study Group on Human
Engineering /Anthropotechnic Soesterberg,
The Netherlands, June 1973.

" Ergonomics--Where Have We Been and Where
Are We Going s'" Ergonomics, 19, No. 3, May
1976.

'

" Ergonomics and Engineering." Proceedings
of the Ninth Annual Meeting of the Human
Factors Association of Canada, University

*

of Waterloo, Ontario, Canada, 1976.

" Status, Effectiveness and Future of Huuan
Engineering," Introductory Chapter in
Kraiss, K.F. and Moraal, J., Introduction
to Human Engineering, Cologne: Verlay TVV,
Rheinland, 1976.

" Human Factors in Consumer Product Design."
Proceedings of the Consumer Products
Technical Interest Group, Human Factors
Society, Santa Monica, California, May
1977.

" Human Factors Considerations in Designing
for Product Safety." Proceedings of the
Engineering Foundation Conference on
Product Liability, New York, New York, June
1977.

Human Factors Engineering--Tools and
Directions for the Future, (Invited
address, sasquicentennial Celebration,
University of Toronto, Canada, 1977) (to be
bound and published by the University of
Toronto).

.
1

| (One of several authors) " Human Factors !

Affecting Integrated Computer-Aided
Manufacturing (ICAM) Implementation.",

| Honeywell Report IR-1, Air Forces Materials
'

Lab. , Wright-Patterson Air Force Base ,
Ohio, February, 1980.

|

" Human Factors in Hazard / Risk Evaluation." (
Proceedings of the Symposium on Human |
Factors and Industrial Design in Consumer

|
| Products. Tufts University, Medford,

Mass., May, 1980.

-11-
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THOMAS B. SHERIDAN

!

Business Address: Massachusetts Institute of Technology
Room 1-110
77 Massachusetts Avenue
Cambridge, Massachusetts 02139

,

Education: B.S., Purdue University, 1951. M.S.,
University of California, Los Angeles,
1954. Sc.D., Systems Engineering and*

Psychology, Massachusetts Institute of
Technology, 1959.

Experience: Professor of Mechanical Engineering and
Professor of Engineering and Applied
Psychology, Massachusetts Institute of
Technology, 1970 to present. Responsible
for the Man-Machine Systems Laboratory;
developed interdepartmental graduate degree
program in Technology and Policy; teaches a
graduate course in man-machine systems and
the core Seminars in Technology and Policy;
has taught control, design and other
engineering subjects. Has conducted
research on mathematical models of human
operator and socio-economic systems; on
man-computer interaction in piloting
aircraft and in supervising undersea and
industrial robotic systems; and on. computer
graphic technology for information
searching and group decision-making.

Associate Professor, Massachusetts Insti-
tute of Technology, 1964 to 1970.

Assistant Professor, Massachusetts Insti-.

tute of Technology, 1959 to 1964.

Instructor. Massachusetts Institute of, ,

Technology, 1956 to 1959.'

Research Assistant, Massachusetts Institute
of Technology, 1954 to 1956.

Served as visiting faculty member at the
University of California at Berkeley,
Stanford University and the Technical,

l University of Delft, U?therlands.
l

|
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Honors and
Professional
Affiliations: 1977 Recipient of the Human Factors,

Society's Paul M. Fritts Award for contri-
butions to education. IEEE Systems Man and i

Cybernetics Society (past President). IEEE
1Committee on Technology Forecasting and
|

Assessment (past Chairman). Formerly |
*

Editor, IEEE Transactions on Man-Machine
Systems. Fellow, Human Factors Society.
National Institutes of Health, Study -

Sections on Accident Prevention and Injury
Control. NASA Life Sciences Advisory Com-
mittee. NASA Study Group on Robotics.
U.S. Congress OTA Task Force on Appropriate
Technology. NSF Automation Research
Council. NSF Advisory Committee on Applied
Physical, Mathematical and Biological,

Sciences.

Publications: Sheridan, T.B., and Ferrell, W. R.,
Man-Machine Systems: Information, Control

-

and Decision Models of Human Performance,
M.I.T. Press, Cambridge, Ma., 1974.

Sheridan, T.B., "The Human Operator in
Control Instrumentation," a chapter in R.H.
MacMillan , ed. , Prcy ess in Control
Engineering, Heywood and Co., Ltd., London,
1962.

Dupress, J.K., and Sheridan, T.B., " Sensory
Supplementation, An Introduction," chapter
in Degan, Bennett, Spiegel, eds., Human
Factors in Modern Technology," McGraw-Hill,
New York, 1963.

Sheridan, T.B., Merel, M.G., Kreifeldt,
'

J.G., and Ferrell, W.R., "Some Predictive
Characteristics of the Human Controller,"
Progress 'in Astronautics and Aeronautics, ' |Vol. 13, Academic Press Inc., New York,
1964.

Sheridan, T.B., " Computers and Man," a
section in Science, Review and Preview
published jointly by Chilorens Press,
Chicago, and Natl. College of Education,
Evanston, Illinois, 1964.
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Sheridan, T.B., " Man-Machine Systems," 1967
McGraw Hill Yearbook of Science and
Technology, McGraw Hill, N.Y., pp. 66-74.

Sheridan, T.B., " Vehicle Handling:
Mathematical Characteristics of the Driver"
from Soc. Auto. Engrs, Progress in
Technology, Vol. 13: Highway Vehicle
Safety, 1968, pp. 268-276.*

Sheridan, T.B., Articles on " Man Machine
Systems" (pp. 105-109) and " Human Factors-

Engineering" (pp. 573-577) in 1970 McGraw
Hill Science Encyclopedia.

.

Sheridan, T.B., " Optimum Allocation of
Personal Presence," Chapter IV (Vol. II) of
Progress in Cybernetics (edited by J. Rose)
Gordan and Breach, New York, pp. 803-811,
also in IEEE Trans. Systems Science and
Cybernetics, Vol. SSC-6, No. 2, April 1970,
pp. 140-145.

Sheridan, T.B., "Teleoperators and Remote
Control," " Supervisory Control of
Teleoperators," " Externally Powered Limb
Prostheses," Chapters in R.K. Bernstat and

. K.P. Gartner, Displays and Controls, Swets
and Zeitlinger, Amsterdam, 1972.

| Sheridan, T.B., " Technology for Group
Dialog and Social Choice," Chapter 12 (pp.
223-236) in de Sola Pool, Ithiel, ed.,
Talking Back: Citizen Feedback and Cable
Technology, M.I.T. Press, Cambridge, Ma.
1973.

'
Weissenberger, S., and Sheridan, T.B.,
" Dynamics of Human Operator Control Systems
Using Tactile Feedback," J. Basic Engr.,
June 1962.

*
!
'

Sheridan, T.B., and Ferrell, W.R., " Remote
Manipulative Control with Transmission
Delay," IEEE Transactions, P.T.G. Human
Factors in Electronics, March 1963.

!
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Sheridan, T.B., Paynter, H.M., and Coons,
S.A., "Some Novel Display Techniques for
Driving Simulation," IEEE Trans. on Human
Factors in Electroni.cs, Vol. HFE-5, n.1.,
Sept. 1964.

Zeigler, B.P., and Sheridan, T.B., " Human
Use of Short Term Memory in Processing *

Information on a Console," IEEE Trans. on
Human Factors in Electronics, Sept. 1965.

.

Sheridan, T.B., "Three Models of Preview
Control," IEEE Trans. on Human Factors in
Electronics, June 1966.

Knowles, W.B., and Sheridan T.B., "The
' Feel' of Rotary Controls: Friction and
Inertia," Human Factors, June 1966, pp.
209-215.

Ferrell, W.R., and Sheridan, T.B., " Super-
visory Control of Remote Manipulation,"

1 IEEE Spectrum, Vol. 4, No. 10, Oct. 1967,
pp. 81-88.

Sheridan, T.B., and Roland, R.D., "A
Normative-Model for Control of Vehicle
Trajectory in an Emergency Maneuver,"
Highway Research Record , No. 195, 1967, pp.
83-97.

Vickers, W.H. and Sheridan, T.B., "A
Dynamic Mcdel of an Agonist-Antagonist
Muscle Pair," paper 38 in Proc. 4th Annual
NASA-Univ. Conf. on Manual Control, March
1968 (NASA SP in press), also published in
IEEE Trans. on Man-Machine Systems, March
1968. '

Sheridan, T.B., "What's a Man Machine?",
editorial in IEEE Trans. cn Man-Machine *

;

| Systems, Vol. MMS-9, No. 1, March 1968.

Sheridan, T.B., " Big Brother as Driver:
New Demands and Problems for the Man at the
Wheel," Human Factors, 1970, 17(1), pp.
95-101.
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Sheridan, T.B., "On How Often the
Supervisor should Sample," Proc. IEEE Intl.
Symposium on Man-Machine Systems,
Cambridge, England, Sept. 1969, also in
IEEE Trans. Systems, Science and
Cybernetics, SSC-6 No. 2, April, 1970, pp.
140-145.

.

Murphy, R. L.H. Jr . , Fitzpatrick, T.B. ,
Haynes, H.A., Bird, K.T. and Sheridan,
T.B., " Accuracy of Dermatological Diagnosis.

by Television," Archives of Dermatology,
June 1972, Vol. 105, pp. 833-835.

Hardin, P.A., Whitney, D.E., and Sheridan,
T.B., "And Tree" Computer Data Structures
for Supervisory Control of Manipulation,
Proc. 1972 Intl. Conf. on Cybernetics and .

Society, IEEE/SMC (172-CHO-547-8-SMC), Oct.
1972, Washington, D.C.

|

Sheridan, T.B., " Experimental Analysis of
Time-Variation of the Human Operator's
Transfer Function," Proc. of the First
International Congress of the International
Federation of Automatic Control (Moscow),
Butterworths, London, 1960.

Sheridan, T.B., " Human Operator's
Time-varying Transfer Function in the Study
of Perception and Fatigue," Proceedings of
the Symposium on Recent Mechanical
Engineers, Institute of Mach. Engrs.,
London, 1960.

Sheridan, T.B., "In Flight Measurement of
Human Operator Alertness," Proceedings of

- the National Specialists Meeting in
Guidance of Aero-Space Vehicled, Institute
of Aeronautical Sciences, New York, 1960.

reprinted as-
,

Sheridan, T.B., " Alertness Measurement of'

the Human Operator of a Continuous Control
System, Automatic contrcl, March 1961.i

Sheridan, T.B., "The Human Response
Equation," M.I.T. Technology Review, May,
1962.
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,

Sheridan, T.B., " Engineering Analysis of j
Cane Information Acquisition," in Linsner, |

J.W., ed., Proceedings of the Mobility
Research Conference, (M.I.T., 1961), Amer.
Foundation for the Blind, New Y'rk, May
1962.

Mickunas, J., and Sheridan, T.B., "Use of
'

an Obstacle Course in Evaluating Mobility
of the Blind," Amer. Found. Blind, Res.
Bul., No. 3, New York, August 1963.

.

DeFazio, T.L., and Sheridan T.B.,
" Vibration Analysis of the Cane," Amer.
Fodnd. Blind Res. Bul., No. 3, New York
August 1963.

Sheridan, T.B., " Techniques of Information
Generation: the Cane," Proceedings of the
International Congress on Technology and
Blindness, Amer. Found. Blind, New York,
1963.

Sheridan, T.B., "On Precognition and Plan-
ning Ahead in Manual Control," Proc. 4th
Natl. Symo. on Human Factors in
Electronics, IEEE, May 1963.

SherN T.B., Johnson, W.M., Bell, A.C.,,

and 1 Yeldt, J.G., " Control Models of
Creat, Which Look Ahead," Proc. 5th
Natl. 3 on Human Factors in
31ectror. J, IEEE, May 1964.

| Sheridan, T.B., Fabis, B.F., and Roland,
R.D., " Preview Control Behavior and Optimal

| Control Norms," Proc. Second Annual
NASA-University Conference on Manual

.

j Control, NASA SP-128, pp. 293-310.

Sheridan, T.B., " Preview Control and Super-
visory Dynamics in Man-Machine Systems,"

,

Tri-National Symposium on Man-Machine
Interactions NATO /MWDDEA, Paris, France,
Sept. 1966.

Ferrell, W.R., and Sheridan, T.B.,
. i

" Supervisory Control of Remote
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I
1 MR. BAITES: I would now ask that the repcrter j

2 mark f or identification as Licensee's Exhibit No. 23 a

3 document entitled "A Review of the Three Mile Island Unit 1

4 Control Room from a Human Factors Viewpoint," dated December

5 1980, consisting of five Roman numeraled sections, the fifth-

6 of which is Appendices A through F of the document.
.

7 (The document referred te was

8 marked Licensee Exhibit "o.

9 23 f or identifica tion. )

to CHAIRMAN SMITH: Including the outline ? Is that a

11 part of the exhibit?

12 MR. BAXTER: I am not going to offer the cutline,

13 but I did provide the reporter with copies.

14 CHAIRMAN SMITH: So the exhibit will be the

15 green-bound volume?

16 MR. BAXTER: Yes.

17 CHAIEJAN SMITH: Ycu have identified that as

18 Licensee's Exhibit 23.

19 MB. BAXTEF: That is correct.
.

20 (Pause.)

21 PY MR. BAXTER: (Eesuming)
,

22 0 Nr. 'Jalsh, according to the outline of this

23 document, the report summarizes the findings of the detailed

24 engineered review of the TYI-1 Unit 1 control room design

25 which is discussed in the written testimony we have just

;

!

l

I

i
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1 offered into evidence; is that certect?

)2 A (WITNESS WALSH) That is correct.

|3 MR. BAXTER: M r. Chairman, I would note that en

4 the second page of Licensee 's Exhibit 2.3, wh ere the members

5 of the review team are identified, it indica tes that -

8 Witnesses Walsh, Estrada, Christensen and Sheridan were
.

7 members of the review team.

8 (Pause.)

g MR. BAXTER: So at this point I would offer and

10 move the receipt into evidence of Licensee 's Exhibit 23.

11 CHAIRdAN SMITHS Any objections?

12 MR. SHOLLYs No objections.

13 CHAIRMAN SMITH: The exhibit is received.

14 (Ihe document referred to,

15 previously marked for identi-

16 fication as licensee Exhibit

17 No. 23, was received in

18 evidence.)

19 53. BAXTFE Before presenting the panel for
.

20 cross-examination, because of the bulk of the materials we

| 21 have just offered into the record and the number of
,

22 witnesses, I would like each witness, startinc with Dr.

23 Sheridan, to just very briefly identify what their role is

24 in the testimony and the document the exhibit we have--

|
,

25 just offered.

ALDERSoN REPORTING CCMPANY. INC,
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1 BY MR. BAXTERa (3esuming)

2 C Dr. Sheridan, would you begin, please?

3 A (WITNESS SHERIDAN) I served as a consultant to

4 Metropolitan Edison Company in the conventional sense of a

- 5 co nsultan t; was present at many of the walk-throughs and

6 other exercises that were performed relative to the mockup;
.

7 gave advice on the various human factors aspects of the

8 review; and was consulted in terms of proposed revisions.

9 I think my general status was that of a consultant

10 in the conventional sense.

11 Q Thank you.
,

'

12 Dr. Christensen?

13 A (WITNESS CHRISTENSEN) I was retained by GPU to

14 serve as a consultant on this' project. I was retained

15 primarily to serve as an advisor to MPE on the project

16 review of the control room. I was retained to advise them

17 on the selection and use of the proper human factors

18 techniques and methods, to bring to their attention certain

19 data sources that I thought would be helpful in the review,

l 20 and also to participate in the walk-throughs, in the

I
21 intarviews with the operators, in the environmental survey.

.

22 I believe that covers it.

23 C Mr. Walsh?
!

24 A (WITNESS WALSH) I was one of the G?U members of
|

| 25 the review team who was selected to provide coordination on

ALDERSoN REPORTING COMPANY. INC.
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l
1 the project, to assist the consultants and YPR in conducting '

2 the survey. I participated in many of the walk-throughs and '

)
3 other functions, and I also reviewed and provided conments

|
I4 on the report.

5 C Yr. Estrada? ~

6 A (WITNESS ESTRADA) Our firm served in a
.

7 coordinating capacity for the review, took the lead in

8 conducting the walk-throughs of the procedures, and also

9 coordinating commentary and corrective actions on the

10 individual panel reviews.

11 CHAIRMAN EMITH: Mr. Estrada, as I recall, you

12 were the host at the walk-through at the TMI unit and showed

13 the mockup of the control room to the Board and the parties

14 present at that time.

15 WITNESS ESTRADAs That is correct.

16 BY 3E. BRITER: (Resuming)

17 0 Yr. Meek?

18 A ('4ITF SS !!EEK) Gilbert Associates was the design

19 engineer for the original design of Unit 1. From 1957 to
.

20 1971 I was assigned to the design team at Gilbert

21 Associates, and I was specifically responsible for the
.

22 design cf the plant fluid and material handling systems,

23 their instrumentation, and specifically the design of the

24 control room, its pa nels, and ultimately the cocrdination of |
l

25 the manufacture and delivery of the panels. )

|

|

l
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1 Q Mr. Meek, did you play any role, then, in the

2 human factors review that is documented in licensee 's

3 Exhibit 23?

4 A (WITNESS 3EEK) I did not.

- 5 MR. BAITER: Thank you.

6 The panel is available f or cross-examination.
.

7 CHAIREAN SMITH: %r. Sholly?

8 CROSS-EXAMINATION

9 BY MR. SFOLLY:

10 0 I think for the purposes of getting into this

11 subject, I would like to question Mr. Meek a little bit

12 about the original design of the control room and perhaps

13 move forward into the control room design report.

14 CHAIRMAN SMITHS can you hear Mr. Shelly, '

15 gentlemen?

16 WITNESS MEEK: Just barely.

17 MR. SHOLLY I will try and speak up.

18 BY MR. SHOLLY: (Resuming)

19 Q Tr. Meek, can you describe how the control room

*

20 design came about? Who participated in the design, what

21 me thods were used in arriving at the design?
.

22 A (WITNFSS MEEK) That is briefly covered in the

23 testimony, but I will cover it again for you. The

24 traditional technique in the design of a control roem begins
!

25 with the basic design of the material and fluid handling

i

|

!

I
l
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1 systems themselves. The basic decisions are made as to what

2 parsmeters are indicated , whether they are locally indicated
,

3 or indicated to the control room operator, what items are

4 locally or remotely controlled .

5 And once these basics are decided, then the tack -

6 of physically arranging the various indications and controls
.

7 begins. In the case of Three Mile Island, the technique was

8 traditional in this business. That is --

9 MR. BAXTERa When you refer to Three Mile Island,

10 you are referring to Unit 1; is that correct?

11 WITNESS MEEK: Unit 1, correct.

12 A mockup was generated of the basic console, using

13 the shape decided and paper f acsimiles, commonly known to us

14 as paper dolls, are used to place the various components on

15 the panel.

16 The next step is a series of conferences and mcck

17 operations using these paper dolls on these panels to

18 achieve the most logical and most operational arrancement,

19 ph ysical arrangemen t.- For this we drev on our own internal
*

20 talents, as well as 'he operating staff of M etropolitant

21 Edison Company. The participants, as I recall, were tha
,

22 plant superintendent, his manager of operations a t the time,

23 and several of his senior reactor operators.

24 Once the reviewers agreed that the arrangement is

25 most logical, a designer is usually brought in and a drawing

eLDERSoN REPORTING COMPANY,INC.
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1 is made of the arrangement at arrived at. That drawing is

2 subsequently turned over to the panel manufseturer, and

3 during the actual panel manufacturer reviews do continue to

4 be sure that the choice of position and arrangement is as

- 5 logical as possible.

6 That is the traditional approach.
.

7 BY MB. SHOLlYa (9esuming)

8 0 Do you recall if any of the members of the design

9 group, I guess it could be called, had experience in human

10 factors engineering?

11 A (WITNESS MEEK) If you mean from an academic

12 sense, I do not think so. I doubt it.
.

13 C Do you recall if any of the sembers of the review

14 -- the design group had designed other control rocms for

15 nuclear power plants?

16 A (WITNESS MEEX) Ch , yes.

17 0 Any plants in particular that you can recall?

18 A (WITNESS MEEK) Ginna Unit 1, owned by Rochester

19 Gas and Electric; 'ihana Unit 1, owned by Kansai Electric in
.

20 Japan; and Takahama Unit 1, owned by the same company. And
!

|, 21 at approximately the same time the desien of Crystal River 3
t

22 was progressing, owned by Florida Power Corporation.

23 In addition to those specific nuclear power plant
,

1

24 control rooms, my firm has designed some 45 fossil plant
|

| 25 control rcoms in the last 25 years.
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1 0 Do you recall if any use was made of what is nov

2 referred to as task analysis in arriving at the desian of

*3 the control room? Are you familiar with what task analysis

4 is?

5 A (WITNESS MEEK) Not specifically. The mock -

6 operations that were performed I would assume are a form of
.

7 task analysis.

8 0 Okay. Well, I will describe to you what I

9 understand to be task analysis and see if it comports with

10 your view of it. Task analysis would begin with a study of

11 what particular functions the operator must serve in the

12 control room, and proceed from there to determine what

13 instruments he needs to do those ta sk s , what controls he

14 needs to do those tasks, and arrange them such tha t the

15 operator can efficiently parform them.

16 Is that similar to your understanding?

17 A (WITNESS YEEK) Yes, that was dona.

18 0 Okay, thank you.

19 I would like to briefly go over some of the
.

.

20 testimony. There are a nunber of questions for you, Mr.

21 Walsh. On page 2 you indicate that the lack of po sitive
.

22 indication of valve closure is addressed in response to

23 another contention. I wonder if you could briefly describe
,

!

24 how 3 positive indication of valve closure is indica ted in |

25 the control room? I think this is referring to the PG37 and

|
|
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1 the code saf ety valves.

2 A (WITNESS W ALSE) The indication I am referring to ,

I
3 is not specifically valve indica tion. The positive |

!

4 indication is indication of downstream flow from the PORV

5 and the relief valves.w

6 A (WITNESS ESTRADA) If I might add to that, there
-

7 is also, I believe, an alarm to be added, an acoustic alarm,

8 annunciator, to be added in the main control room. I

9 understand these modifications are in progress. They have

10 not been completed yet.

11 Q The device you described is a flow meter?
,

12 A (WITNESS W ALSH) It is a flow meter, an elbow tap

13 differential pressure flow meter, yer.

14 Q Ca pable of distinguishing between the code safety

15 valves and the PCRV as the source of the flow?

16 A (WITNESS WALSH) Yes, it is.

17 0 Ckay. On page 3 of your testimony, discussine how

18 operators note a slow increase in radiation monitor

19 readinos, you indicate that periodic logging is utilized.

'~
20 Do you know how frequently this logging takes place, whether

21 it is on a daily basis or a shift basis or just how,,

22 frequently it is done?

23 A (WITNESS WALSH) It is at least en a shift basis.

24 I think it may Le on a four-hour basis. I am net sure

25 exactly on those monitors. It is at least one a shift,

ALDERSoN REPORTING COMPANY. INC.
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1 though. )
l

2 Q Do you know if the reading is taken by one ;

3 operator or if it is verified by more than one?

4 A (WITNESS WALSH) The logs taken by the operators

5 are verified by the shift foreman at the end of the shift.c "

6 0 Okay. On --
+

7 A (WITNESS W ALSH) When I say " verify," the shift

8 foreman reviews the log. He does not physically verify the

g reading.

10 Q In other words, you do depend upon an accurate

11 reading by one operator?

12 A (WITNESS W ALSH ) Of a single opera tor, that is

13 correct.

14 0 On page a, about the middle of the page, you state

15 that T3I-1 has had few operational upsets during the period

16 197h to '79. How many is "few"?

17 A (WITSESS W ALSH) I believe I explain lat?r on in

18 th e te stimon y th a t there were 17 reactor crips during that

19 period, 10 of which happened during the startup test period
-

20 in the first three months of operation. That would be on

21 page 5, the first full paragraph. ,-

22 CHAIBdAN SMITH: 5r. Sholly, it just occurred to

23 me that there is no representative of ANGFY present. Were

24 you aware that that was to be the case?

| 25 MR. SHOLLYs I was aware that that was a

ALDERSoN REPORTING COMPANY,INC.
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1 possibility. And I have been assigned by rutual agreement.

2 lead Intervenor for this particular contention.

3 CHAIBMAN SMITHS With the agreement of ANGRY?

4 M3. SEOLLYa Yes, sir.

5 %3. BAXTER: Mr. Chairman, I note that whan Ms..

8 Bradford was here recently for the filter contention and we
.

7 discussed briefly with her the next set of issues, I advised

8 her this was comino up and she said they were relying on Mr.

9 Shelly. She was aware of it.

10 CHAIR!AN SMITH: Yes.

11 BY MR. SHOLLYs (Desuminc)

12 Q Referring to page 4 again, the basis for the

13 contention as it was originally drafted listed both

14 feedvater transients and LOC A's as the particular incidents

15 of interest in terms of op9tatcrs being able to maintain

18 control of the system. You listed transients which have

17 occurred.

18 Ha ve any LOCA's occurred at the plant?

19 A (WIT"ESS WALSH) Not to my knowledge, no.
.

20 C What then would you be relying upon as a

21 determining factor in stating that operators can maintain
,

22 adequate control over this system with the existing control

23 room design ? Vo uld you be relying on engineering judgment,

24 from review? Could you specify that, please?

'

25 A (WITSESS WALSH) I would -- I guess I as relying

i
i
1
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'

1 on the design of the plant and my judgment of the

2 indications that are in the control rcom that would be
,

3 available for the operator to control a leak from the plant

4 for a loss of coolant accident, basically the desian basis.

5 C Prior to the THI-2 accident, would you have -

6 expected any difference in such a judgment having been made
.

7 for THI-2? In other words, if someone had asked the

8 question, would operators be able te maintain the systen

9 parameters within their limits at TMI-2 during a LOCA, would
,

10 you have expected a similar answer, that in f act a design

| 11 would guarantee that or would assure that?
!

12 HP. P' I need some clarification as to who,

13 this hypotheticai person or class of persons are that are

14 being asked this question prior to the accident.

15 BY MR. SHOLLY (Resuming)

16 0 Mr. 'Jalsh, do you have any involvement with TM!-2

17 at all or have you had?

18 A (WITNESS WALSH) I have had some involvement with

19 THI-2 after the accident.
.

! 20 0 After the accident?

21 A (WIT:;ESS WALSH) That is correct. ,

22 0 Perhaps the question is not appropriate for you,

23 then. 1sking it in a strictly hypothetical sense, if we can

24 approach it from that angle, if a question had been posed to

25 the Licensee , say durinc the license review, do ycu feal

ALDERSON REPORTING COMPANY,INC,
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1 that the design of the THI-2 control room is such that

2 operators have adequate instrumentation and in dica tion that
;

3 they would be able to maintain control of the plant during a

4 LOCA? Would you have expected the answer to that question

5 to be yes?.

6 A (WITNESS WALSH) I really cannot answer that
.

7 question. I was not familiar with the design. I res11y am

8 not familiar too much with the design of that control room,

9 either. You know, it is outside my experience.

10 Q Are any of the witnesses familiar with the

11 simulator training that THI-1 operators receive on the PCW

12 simulator ?

13 A (WITNESS WALSH) Ara you asking, is that the

14 traininc they receive today? Would you make that a little

15 more specific?

16 C Are any of the witnesses f amiliar with the

17 training that TMI-1 operatocs receive on the ECW simulator,

18 specifically with regard to training on loss of coclant

19 accident procedures?
*

20 A (WITNESS CHRISTENSEN) I am generally familiar

21 with it. I did not come prepared to discuss training. I
.

22 did not know it was coming up today.

23 I do know at the general level, and I have visited

24 the BC3 simulater at Lynchburg and observed it. There is

25 considerably more emphasis on what I would call team or crew

ALDERSoN REPORTING COMPANY,INC,
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1 training. At least I have been told this . Obvioucly, I had
,

2 not observed that before the accident, but they have given

3 considerably more emphasis to team training and indeed to

4 emergency procedures.

5 Were we to discuss training, I could certainly .

6 look up the detail' of that. I do not have it with me.
1

.

7 G With regstd to tha 3 CW simulator, are you at least

8 basically familiar with the layout of the simulator and

9 would you be in a position to make some simple comparisons

10 between the simulator and I,tI-1's control room?

11 A (WITNESS CHRISTENSEN) I would hesitate to do it

12 today. I think if we were to discuss training, I would

13 certainly at the general level be prepared to do that, yes. |

14 C Okay, thank you.

15 (Pause.)

16 0 Mr. Walsh, on page 4 you indicate that the

17 capability of the control systems and also the operatorr to

18 maintain the control systems within parameters were tested

19 during the startup test procram in 197a, and you r=ference a

20 number of transient conditions which were tested during this *

21 startup program.
.

22 Can you tell me approximately percentage of the

23 operators that received that training during the sta rtup ara

24 still licensed operators at IMI-1?

25 A (WITNESS WALSH) !!o, I cannot answer that. I did

ALDER $oN REPORTING COMPANY,INC,
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1 not check to see what percentage that was.

2 C You cannot make a rough ballpark, half,

3 three-qua rters, one-fourth?

4 A (WITNESS WALSH) I would say half, but I really

5 have no basis other than some 'of the people I know that were*

6 there and that are still there. I am not familiar with all
.

7 the operators.

8 0 Do you sgree, then, f or those operators tha t did

3 not participate in the startup training, that their limit in

10 terns of training on transient conditions wC uld be limited

11 to slaula tor testing and also walk-throughs on the

12 progedures, as well as perhaps classroom instruction?

13 A (WITNESS WALSH) I would say uniformly as f ar as

14 training all the operators, that is corzect. Ihere are a

15 large percentage of the operators that have gone through

16 no rmal opera tions, startup and shutdown, in which you de

17 manipulate the feedwater system at perhaps not desica ramp

18 rs tes , .but the feedwater system is ramped up a nd down durinc

ig startups and there have been seversi each year.
> .

20 0 Okay. Beginning on page 6, there are four

j 21 witnesses here which are referenced for this testimony. And.

22 I am just going to have to a sk whichever one of the four is

23 prepared to respond to please do so.
;

| 24 You indicate that in the development of guidelines

25 and objectives for the control room design review, specific

ALDERSoN REPORTING COMPANY,INC,
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1 objectives and guidelines were developed. Was there any

2 typo 'of systematic review of existing guidelines undertaken

3 at this point or just how did these guidelines that you came

4 up with come about?

5 It is not particularly clear from reading the .

6 report or the testimony. I as much interested in that.
.

7 A (WITNESS CHRISTENSEN) I can give a t least a

8 partial answer to that. When I was retained, as I mentioned

9 before, it was one of my responsibilities to call the

10 attention of the MPR people to relevant checklists and other

11 sources of data. So I have a ra ther large library of

12 checklists that have been used for all kinds of purposes.

13 In addition, we were one of the organi:stions thst

14 helped write 1472P, which is a new standard that is referred

15 to here. So I went through my library and we drew

16 checklists and references such cs 1472?, sent these to "PR

17 for review, and then at a later time, why, they took the

18 ones recommended and made overall checklists. Ne reviewed

is those materials, and af ter Dr. . Sheridan a nd I had spproved

20 those, why, these were the ones that became used in the *

21 TMI-1 reviews.
.

22 A (WITNESS ESTRADA) If I might supplement that.

23 The mill standard, of ecurse, 1472 was the fundamental
|

24 source for many of the human factors type guidelines. This
|

25 is Appendix A in the green-bound volume. But the first half

|
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1 of those guidelines, the assignment of f unctional

2 responsibility to the operators and tha definition of what

3 tapes place in the control room versus what does not, some

4 definition in effect of technical or operational ground

5 rules was synthesized spefically for this project.
.

6 It is not something that one can cull out of a set

*

7 of references. It was based on the review team's total

8 experience, plus the operators were consulted f airly heavily

9 in the formulation of that particular part of the
,

10 quidelines.

11 A (WITNESS SHEPIDAN) I can simply add to that that

12 I too have available to me checklists and guidelines, have

13 prepared some myself for the purposes of teaching, and used

14 those in the process of assisting in the development of

15 these guidelines.

16 0 Can you tell me when the licensee's control room

17 design review commenced and when it ended, approximate month

18 or whatever?

ig A (WITNESS W AlSH) I believe we had our first

20 meeting last February with "PR to discuss the review. Ihe*

I 21 basic review ended with the issuing of this report on
,

22 December 31. However, there are other parts of certain

23 portions of the control room that are still under review

24 righ t now. The review is continuous.

25 I pointed out in my testimony that we do have a

i

l

|
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1 process now where all modifications to the control room do

2 receive a human factors review.

3 Q I note from reading the design review report, I

4 could not find any reference to two particular documents,

5 one being NUREG-DR-1580, which is a draf t report prepared by -

6 Ethics Corporation for the NRC staff, and I believe it is
.

7 the draf t guidelines that was used in the staff's review of

8 the control room.

9 There is also a study that was done by the

10 Electric Power Research Institute, designated FPRI-NP-1119.

11 And the EPRI study volume one and two was published in 1979,

12 and volume three was published in February of 1980.

13 I did not notice any reference made to those

14 documents. Do any members of the panel know if those

15 documents were utilired?

16 A (WITNESS ESTFADA) In terms of formulating the

17 guidelines from which 1580 would be appropriate, the

18 formulation of these guidelines took place last April, which

is predated 1580 by some months. Obviously, it has been read
.

20 since.
|

| 21 The Seminara repcr ts o bviously have been consulted
,

| 22 in the sense that they do identify many of these problems,
1

23 generic kinds of problems which take place in the human

24 factor review of control rooms.

25 'E. BAXTER. Is that equivalent to the EPRI
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1 document Mr. Sholly made reference to?

2 WITNESS ESTRADA: Yes.

3 HR. SHOLLY: That is the correct spellino.

4 WITNESS WALSHs I would also like to add that the

5 EPRI gave a seminar on human factors review of centrol rooms.

6 to participating utilities at the beginning of last year,
*

7 and two members of our review team, two of the GPU members,

8 attended that seminar. It was given by the Lockheed people

9 that prepared the report.

10 WITNESS SHERIDAN: I migh t add tha t I was actually

11 a consultant to that EPHI document. I think you will find

12 my name in the summary document.

13 BY MR. SHOLLY: (?esuming)

14 0 The summary document for 309 or 1116

15 A (WIThESS SHERIDAN) 1118.

16 0 I am sorry. I did not have that document.

17 A (WITNESS CHRISTENSEN) I should add something,

18 too. I attended the same tutorial that Mr. Walsh mentioned,

19 that was given by the Lockheed people. I am on that

'

| 20 permanent distribution list and I have received and reviewed
i

21 these reports that were available before I made
,

| 22 recommendations to P.PR, the 1118 series specifically and

23 also the 390.

24 (Pause.)

25 C Okay. Referring to page 9 of the testimeny, the

ALDERSoN REPORTING COMPANY,INC,
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1 middle of the page, I note that the main panel alarms are

2 essentially dark when the plant is operatino normally at

3 power. When the parties went through the plant when the

4 plant was shut down, I made a quick count as best I could of

5 the alarms that were Iit up at that point, and I think it
,

6 numbered something between 60 and 65. \

*

7 I wonder if any of the witnesses know if this is

8 ty pical for when the plant is down and if so , do you f eel

9 that this impacts to any extent on operators being able to

to recognize alarms, new alarms once they are acknowledged ?
t

11 A (WITNESS WALSH) Well, the basis of the alarm

12 system was that it would, at normal operation at 100 percent

13 power, that the annunciator panel would be essentially

14 dark. That reference there of essentially dark was

15 determined by discussions with the shift supervisors, who

16 have said that it is usually less than five. So in that

17 condition the basis of the design was tha t it would te best

18 for the operators to recognize an of f-normal condition when

19 they were at 100 percent power. It war not designed for

20 this condition when the plant is essentially shut down. -

21 A (WITNESS ESTRADA) But in answer to your question,
.

22 I think my own view is that the answer is yes, if a means

5023 could be provided reliably to somehow suppress the 40 --

24 I think is more troical than the 60 or 70 you ccunted -- odd

25 alarms that might be present when the plant shut down,
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1 without outsmarting yourself, without suppressing them for
|
|

2 conditions when you do not want them suppressed, then I

3 think it would be better.
|

4 And this is one of the things that we are i

5 attemptine to do with the review of the alarm system which
.

. .

6 is ongoing.

7 0 You are investiga tino a suppression system for*

8 particular modes when the alarms --

9 A (WITNESS ESTRADA) I think you call it
.

10 suppression, because that involves some mastermind

11 intentionally withholding information from the operator -

.

| 12 which the operator may decide he needs. But in terms of

13 allowing the operator methodically to look at those systems

14 which are important to him when the plant is shut down --

15 for example , the decay hea t removal system a nd scme of the

16 service water systems, which are some of the ones he should

17 be focusing on -- and discard information, for example, on

18 the integrated control system, which is inoperational when

tg the plant is shut down and in la rge part is in alarm state

20 under those conditions -- that kind of thing is the kind of-

21 thing tha t we are a ttempting te develop for the alarm
.

22 system.

23 A (WITN ESS ?.EEK ) Let me add something to that. It

24 is my experience that in a shutdown condition three to five

25 percent of your plant alarms will be legitimately up.

,
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1 CHAIRMAN SMITH: legitimately what?
,

2 WITNESS *EEKs In an alarm condition normally

3 known as an alarm is up if it is in an alarm condition.

4 CH AIRdAN SMITH: Ch.

5 BY MR. SHOLLYs (Resuming)
.

6 C During an accident condition -- and I am not here

*

7 referring to any particular accident, but it appears to be

8 typical that during an accident or transient condition quite

9 a few alarms come on in a very short period of time. I

to wonrter if any of the witnesses could address any work that

11 is being done or has been completed on some type of a

12 prioritization system to allow operators to focus in on the

13 most important alarms and then progress downward to more

14 peripheral ala rms?

15 ) (WITNESS ESTF ADA ) I can address some work that is

16 ongoing. This work has not yet been reviewed by the Board

17 -- excuse me, by the review team. But we are attemptine to

18 do something along those lines. Now, we intend to test

19 these schemas by a simulating device, an alarm simulater

20 which allows various schemes for suppressing or at least "

| 21 making less objectionable those alarms which come in the

| 22 train of a reactor trip or turbine trip, without completely

23 withholding the information, but at the same time makin:

! 24 them less obtrusive, so ths.t the operator can focus on the
|

25 unusual alarm in that situation.
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1 We are a ttempting to do that. We have not yet get
i
l

2 a specific recommendation to make. j

l
3 A (WITNESS WALSH) If I could add something to that,

4 we have made a review to see what we can do in the very

5 short term. And right now we have two alarms that have
,

.

6 always leen color-coded as red alarms, the reactor trip and

* 7 the turbine trip. We looked at making bet ~ean five and ten

8 additional alarms that have the same significanca, and we

9 are going to color code those by various metho63. And that

10 particular thing is under review right now.

11 C Would you be referrino to emergency safeguards

12 actuation alarms?

13 A (WITNESS WALSH) Those are definitely some of the

14 ones that will be color coded. There arc some other alarms

15 we have icoked at, some alarms which we feel the operator

16 has to take action. They will have some kind of color

17 code .

18 A (WITNESS ESTRADA) Steam generator high level, for
|

gg example, is one we are considering.

|
20 D3. JORDAN: What?' *

21 WITNESS ESTPADA: Steam generator high level.
.

i 22 BY MR. SHOLLY: (Resuming)

23 0 These alarms would be ones for which the Operator

24 needs tne inf ormation very rapidly or for which some type of

25 operator action is needed within a shorter period of time.

.
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1 Would that be essentially correct?

2 A (WITNESS WALEH) Those were some of the criteria

3 used for selecting these, yes.

4 0 Moving to page 12 --

5 CHAIRMAN SMITH: Excuse me. Before you co on,
,

6 what other criteria did you use?

7 WITNESS WALSH: Excuse me, sir? *

8 CHAIRMAN SMITH: You said some of the criteria you

9 used were the need for immediate action.

10 WITNESS WALSH Yes.

11 CHAIEMAN SMITH: And I just wondered if you could

12 complete your discussion on the criteria that are teing

13 considered.
~

14 WITNESS ESTRADA: If I might answer that, one

15 other is the color code is currently used as a means for

16 setting operators who are in the room, but not at the

17 co nsole , up to the board to supplement the operating team

18 during -- following a reactor trip or a turbine trip or

19 certain other upsets where more than one or two operators

20 norm ally man the board. -

21 The shift foreman comes up and superviser
.

22 operations. And what the company calls the blocking and

23 tuqqing opet:stor, who is at a desk in the control room doino

24 administrative tasks, but who is a cualified cperator, will

25 also come up to the boa rd .

|
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1 The color code is immediately -- the color ala rm

2 is an alert to them to come up and supplement the operator

3 on duty. In a sense, it is the same criterion thct Mr.

4 Walsh referred to. Prompt action incurs more operators, so

5 the colcr code is used for that purpose.
.

6 CHAIEMAN SMITH: !y question was simply that his

7 answer indicated that there were more criteria than just-

8 immediate requirements. And I wanted him to complete his

9 testimony.

10

11

12

13

14

15

16

17
.

18

19

20-

21

-

23

24

25

i

|

|
1

f ALDERSoN REPORTING COMPANY,INC.

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20C24 (202) $54 2345

l
1



- .

|
1

10,260

1 CHAIRMAN FMITHs The question was simply that his

2 answer indica ted there were more criteria than just

3 immediate requirements. And I wante him to complete his
,

4 testimony.

5 WITNESS SHERIDAN: I might mention some additional
,

6 ones, Mr. Chairman. One is certainly that the location of

'

7 the annunciator alarm be somehow coordinated with the

8 location of the other displays and. controls with which the

9 operator would have to take action as a result. And in our

10 judgment, the coordination of those locations in TMI-1 is

11 pretty good at the moment.

12 Another criterion clea rly, if no t implied by what

13 has been said, is that the operator must make a diagnosis

14 based on what alarms are on as to what is wrong. And this

15 clearly is important.

16 WITNESS WALSH: Dces that answer your question,

17 sir ?

18 CH4IRMAN SMITH: A better question is: Did that

19 complete your answer?

20 WITNESS WALSH: I guess your question war I ~

21 implied that there were other criteric.
.

'

22 CHAIRMAN SMITH: Yes.

23 WITNESS WALSHs 3 asides being the fast operator

24 action, I guesc the importance of the event, certainly the

25 high-pressure injection annunciator, will be color-coded.

i

|

l
1
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1 Th at really does not require operator action , since that

2 would follow up as automatic. But that is one of the

3 considerations. Those that vculd need diagnosis of the

4 operator, those that wocid bring other -- require more

| 5 operators to come to the immediate controls are those --.

6 those are -- I guess that would complete what we considered
.

7 for -- the criteria for this brief review, this short-term

8 review.

9 DR. JORDANS You mentioned the high-level alarm on

10 the steam generator, I believe. Is that a particularly

11 important alarm? Is that one that the opera tor will have to

12 pay attention to very quickly?

13 '4ITNESS W ALSH I, you know, within -- I am not

14 sura of the time frame here. There is the consideration

15 that he may, if he does get high-level alarms, he may have

16 to take manual action to isolate the steam generator and

17 provent an overfilling. And it would depend on the

18 situation as to the tim e f rame which, in oth er words, which

19 feed system is working and what failure had occurred.
'

20 DR. JCRDANs But I quess my question was. If
|

| 21 there is an ala rm showing that the steam generator is in
,

22 danger of overfilling, is that an important -- is that an

23 action that must be responded to very quickly by the

24 operator and is there some indication in the alarm that this

25 is a particularly important one, if it is an important one?

l
|
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1- WITNESS WALSHa I believe the answer to the second

2 half iss Is there any indication on that particular alarm

3 that is important and we are coing to color-code that alarm,

4 in that sense? The action that needs to be taken, depending

5 on the conditions, in most cases if you rapidly fill the .

6 steam generator you will cool devn the steam generator, the

.

7 pressure will drop, and it will isolate automatically. If

8 that does not happen, then the operator will have to take

9 action. If it was a slower fill rate in which , say, the

to decay heat from the plant kept up and the pressure kept up,

11 there would be no automatic isolation in that case, and then

12 the operator would have to take action to prevent the steam

13 generator from overfilling.

14 DR. JORDANS I see. I might just mention to the

15 parties that there is a f airly recent NRC staff repcrt from

16 Carlislo Michelson 's group on this particular transient.

17 And it is one that I will be going into somewhat in

18 connection with Roard questions when that comes up. That is

19 fine.
"

20 WITNESS CERISTENSON: Dr. Jordan, if I may add a

21 word here, Dr. Sheridan and I have also recommended to "?R
.

22 that they take a close look at the audio cha racteristics.

23 DR. JORDAN: I did not catch it.

24 WITNESS CHRISTENSON: We also recommended to '! P R

25 that in their study of alarms they take a close look at the
|

|

ALDERSON REPcRTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON. 0.C. 20024 (202) 354-2345



10,263

1 audible characteristics of these as to the frequency

2 components, the coding cf them, the overall -- the level and

3 things like that. So that will also be part, I think, an

4 integral part of the alarm study.

5 DR. JORDAN: I see. I am very interested in.

6 hearing how you do coordinate the audio and the visual
.

7 parts, because it can become a terrible mess if you have

8 alarms ringing madly, yes. Well, will you be going into

9 tha t perhaps later, or should we ask for a little more

10 explanation now?

11 MR. SH0lLY: It would be fine.

12 DR. JORDANS I would like to hear what you have to

13 say about that possible coordination of the audic and the

14 visual.

15 WITNESS CHRISTENSON: Yes. Well, to begin with,

16 the volume of it, how large should it be, I believe 1472(b)

17 recommends that there~ be at least at one of the prime

18 frequencias 20 decibel differential between ambient noise

! 19 level a.?d the alarm. In my opinion, that is much too loud.
i

'

20 I happen to know how that was derived. It was derived by

21 the Air Force because they wanted something that would be
,

22 heard through earphones and so on. And also, when a careful

23 analysis had not been made, frequency analysis of the

24 background -- and this, of course, is very important, and it

25 varies a lot in airplanes. So to be on the safe side, they

.
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1 came up with a figure which I think is totally out of place

2 here.

3 Here, we have the opportunity to make a very

4 careful analysis of the frequency background. And knowing

5 that kind of information we are going to test this , or !!?R .

a 6 is with our help. But I think we are going to find

.

7 something in the range of four to six decibels differential

8 vill be quite ample. You do not want to startle him. You

9 do not want to scare th e devil out of him. You want to get

10 his attention that he needs to give immediate attention to

11 something here. And I think we can do that.

12 We are also looking into various methods of
.

13 coding. You can code not only by frequency, you can code by

14 -- I would not recommend coding b1 volume here, because the

15 differentials have to be so great that you a re getting up in

18 the 20-decibel dif ferential range again. Bat I see no

17 reason why we could not use coding, such as I have seen in

18 other places, "dit-dit-dot, dit-dit-dot," things like that,

19 an infinite variety of things that could be used there.

20 We even find -- when I was in the Air Force we
~

21 vent to verbal annunciators. '7'e have not explored that
.

22 here, but such things as "Your, turbine has tripped, your
23 turbine has tripped." I mean that is even a poscibility.

24 What I am trying to say, Dr. Jordan, there is

25 almost an infinite number of possibilities here. 3. n d

|

|

|

|
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1 think they should be explored with the MPB alarm study. And

2 I know they are going to be.

3 DR. LITTLE: Dr. Christenson, I thought your

4 suggestion about verbal annunciators was interesting. And I

5 notice in the report that was given, attached as Appendix D
,

6 to the re view of the Th ree . Mile Island Unit 1 control room

* 7 from a human-factors viewpoint, Licensee's Exhibit 23, on

8 page 4 of Appendix D, there was noted that the paging system

g was frequently -- was of no use.

10 Yy question is: What arrangements could be made
4

11 to reduce this frivolous use? Because I think f rom wha t ua s
.

12 observed here and what we also observed on our site visit,

13 it would be very hard to distinguish a legitimate "The

14 turbine has tripped" frca the kind of information that comes

15 over the page system frequently.'

16 I don't know if anyonc would pay any attention to

17 a verbal annunciator and separate it from the kind of stuff

13 that goes on over the paging system all the time.

jg WITNESS WALSH: That certainly is a

20 consideration. THe main thing we plan to do with this-

21 Appendix D right now is we have a specification for a new
.

22 comm unications system , and we are tryine to get vendors in

23 to make proposals on how to improve the communications

24 systems.

25 Some of the things that we are considering ic
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1 keeping the normal administrative traffic out of the control

2 room for general paging and that the paging system they

3 would hear would only have to do with the operational

4 matters. But richt now we are trying to get some

5 suggestions of an operational -- some vendors to make ,

a proposals on installing a new operational communications

'

7 system.

8 DR. LITTLE: Let me back down a little bit

9 further. Let me ask Drs. Sheridan and Christensen en their

10 experience to site visits to other industrial locations and

11 whether or not they found the paging system at TMI-1 to be

12 diff erent from what they observed in other industrial site

13 visits.

14 WITNESS SHERIDANs I must say my experience is no t

15 in -- I have not had such great experience with paging

16 systems in other pla nts. My impression is that TZI-1 is

17 very similar to other plants of this general this genertl--

18 age in terms of design.

19 DR. LITTLES I don't mean the design. I mean ths

20 frivolous use of the paging system.
~

21 WITNESS SHERIDANs Ch, I see, the administrative
.

22 procedures and that sort of thing.

23 DR. LITTLES Right.

24 WITNESS SHERIDANs I cannot really answer that

i
l 25 question from great experience, because I have not gone into
|

|

|

l
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1 that aspect in other pisnts.

2 D3. LITTLES Dr. Christenson?

3 ~4ITNESS CHRISTENSON: I hope this will clarify

4 it. I am not any more experienced in this than Dr. Sheridan

5 is. But there is a draft of a report that EPRI has
,

6 supported. The work was done by the company I am with,

*
7 General Physics Corporation, but not by my branch. So I am

8 not too familiar with it.

9 But it is a specific study of the communications

10 problems in these centers. And they have made a survey of

11 -- I don 't know -- a half-dozen centers, measuring some

12 levels, measuring administrative procedures, management

13 techniques for improving these.

14 Now, as I say, I am not f amiliar with the final

15 results of this. It is not out yet. 2ut th e next step will

16 be to tak e th ese , try to develop improvements, and then go

17 into actual control rooms and try them out. That

18 information, of course, will be available tc us and to ''PR,

19 and I think should be very useful.

-

20 Such things as I have found in other situations,

21 the standard -- the use of standard lexicons, for example,
.

22 so you try to get your people to select their messages using

23 standard terms and so on, because they are more

| 24 comprehensible through a noisy backcround than a wide
!
'

25 variety of terms, using short declarative sentences,

|
.
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1 speaking clearly, enunciating tetter than I do here. !

2 Theue are a whole lot of those things that I think

3 could be applied almost immediately to the TMI situation and

4 improve it.

5 DR. LITTLE: Mr. Estrada? .

6 WITNESS ESTRADA: If I might volunteer an opinion
,

7 on tha t , I think in terms of frivolous use, this plant is

8 typical, based on my experience. In my firm, we get around<

9 to quite a few power plants, both fossil and nuclear, and we

10 have a generally acceptable page phone system. You tend to

11 get some of this frivolity.

12 With respect to satisfying the need for oood

13 communications for plant control, I think the key is, first

14 of all, to provide, as is covared in this Appendix D, a

15 means for the operators in the control room to communicate

16 on a closed circuit to the auxiliary operators. They are*

17 th e key to getting the wishes done of the control room.

18 For example, after there is a reactor trip, there

19 is *n auxiliary operator that must set tha auxiliary

"

20 boiler. And so the key is not to communicate necessarily to

21 the wo rld in general -- tha t does no harm -- but the key is
,

22 to get the message to that auxiliary cperator and to make

23 sure that he receives it.

24 So if I were GPU, I would focus on a system which

25 would essentially be closed and two-way between the |
1

l

l

l
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1 auxiliary operators at the plant and the operators in the

2 control room and essentially resign myself to some of the

3 frivolity on the page phone system, it being used primarily

4 for maintenance purposes and that kind of thing. There may

(
5 be disciplinary action that could cut it down. I am not

,

6 sure how to get at it. I know -- I happen to know that

7 5etropolitan Edison has attempted to on a number of*

8 occasions. It is very difficult to track down and detect.

9 DR. LITTLE: I have approximately 20 years of

10 experience in doing ind ustrial site visits, not just in the

11 nuclear industry but in other industries. And I was totally

! 12 surprised at the use of the page at TMI-1, because it varied

13 So.much from what I had seen at other plants where there was

14 auch more strict discipline.

15 '4e had songs, voices, all sorts of things going on

16 over the paging system while Mr. Arnold was conducting the

17 Board through the plant. You were present at the time, so I

18 am sure you are aware of what '<inds o f things were being

19 transmitted. And it would be very difficult to separate --

20 I think if I were working in a plant with that going on, I-

21 would tend to just try to shut it out if possible and not
.

22 listen to anything coming over.

23 DR. SHERIDAN: Dr. Little, I wanted to just

24 comment that I certainly vocid agree that frivolity, at a

25 level, is to be inhibited, and a certain amount of )
l

'

|
i

t
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1 discipline is very important. However, I think that can

2 really go too far. And to my way of thinking, one of the

3 most important kinds of communication that needs to be

4 estsblished between the operator in the control room and the

5 auxiliary operators out in the plant is some personal sense -

6 of responsibility and understanding and knowledge of each
.

7 other's ways of thinking about things. And I think if one

8 imposed too much discipline on the paging system, one really

9 might be inhibiting some,very subtle forms of communication

10 that , in the long run, might be very important.

11 DR. LITTLE: I don't think you are quite aware of

12 wha t was going on the day we were there, and evidently a t

13 that time the hysterical laughing, the " mad bomber," the

14 whistling, that is not very subtle.

15 WITNESS SHERIDAN: I agree.

16 CHAIRMAN SMITH: Has any consideration been given

17 to tape recording the communications over the intercom

18 system?

19 WITNESS WALSHa Yas, sir. We have a study under
~

20 wa y to look at putting in a recording system that will

21 record the page and operator verbal communication in tha
,

22 control room .

23 BY MR. SHOLLY:

24 0 Would that particular system be limited solely to

25 voice, or are you anticipating any audio-visual -- like

ALDERSoN REPORTING COMPANY. INC.
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1 video tape or something like tha t?-

2 A (WI1FISS WALSH) We are looking into putting in a

3 video recorder. Richt now we are evaluating the use and

4 trying to get some feedback from the cperators as to their

5 personal feeling about -- there is some personal
,

6 consideration, I guess, of the operators. Some of them have

* 7 voiced, say, negative opinions of being continuously in

8 front of " Big Brother," you know, with a video and audio

9 recording systen.

10 But that is one of the considerations. ?ut we

11 have an. active study under way to look at video taping what

12 goes on in a control room.

13 Q I understand the personal reservations. I was

14 faced with a similar situation myself. But in terms of

15 analyzing operator response to accidents or transients,

16 don't you think that is an extremely valuable tool, having a

17 video and audio tape of what went on in the control room?

18 A (WITNESS WALSH) Yes. And that is one of the

19 positive, you know, points that is being considered. That

20 definitely is one of the considerations of having thet type-

21 of control, reconstructing the transient, and also being
.

22 able to evaluate human-factors considerations during

i 23 transients and accidente.
|

24 0 Is there any type of time schedule or whatever'

25 that you are on with this particular project when ycu might

|

.
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1 rasch a decision on what is going to be done?
.

2 A (WITNESS WALSH) I have seen design descriptions,

3 which is the first stage of a design of that system in draft

4 form. The first' thing that will be installed will be an

5 audio recorder. The video installation vill be further down -

6 the line. I am not sure wha t the schedule on any of those
.

7 is.

8 CHAIRMAN SMITHS Before we go to another subject,

9 let's take a break. But let's complete this subject first.
i

10 MR. SHOLLY: That is all the questions I have, Mr.

11 Chairman. .

12 CHAIEMAN SMITH: Let 's take a midmorning break and

13 return at quarter to 11:00.

14 (Brief recess)

15 CHAIR"AN SMITH 4 If you are ready to proceed, we

18 are ready, Yr. Sholly.

17 BY MR. SHOLLYs (Resuming)

18 0 Okay, on page 12 of the testimony thare is some

19 discussion of GDC 13. I am interested in the panel's vieve
.

20 on GDC 13 as it applies to human-factors engineering. I an

21 not at all clear on what the licensee 's position on this is , ,

22 whether GDC 13 implies some consideration of human-factors

23 engineering or not. I just wonder if the Licencee has

24 developed a position on that or cares to address it.

25 A (WITNESS WALSH) I do not think we really
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1 considered GDC 13 -- at.least I have not in conrideration--

2 of human-factors engineering. Certainly not when I put this

3 in the testimony was that my thcught. I don't know, maybe

4 soma of the other panel members could -- might have a

5 different opinion on that..

6 0 Let me explain a little bit the reason I ask is
.

7 providing instrumentation seems to be one half or at least

8 only a portion of what this decign criterion seems to be

9 aimed at.

10 To give you probably a rather extreme example,

11 certainly an operator would want to have an annunciator for

12 reactor trip. It would not do very well to put that

13 annunciator on the back of a panel or on the ceiling of the

14 control room. That certainly would not make much sense. It

15 seems to me that there is inherent in this criteria that not

16 only must th e instrumentation be provided but it has to be

17 provided in some sort of sensible arrangement so the

18 operator can understand the output fron the

19 instrumentation.
*

20 A (WITSESS WALSH) Well, I can't -- not necessarily

|

|
21 tha reference to GDC 13 -- but I can cartainly say it was

,

i

22 out intent during this review to make sure that -- lik e the

23 first step we took in deriving the guidelines was to derive
1

24 certain f unctions that we thought the operator should dc.
i

|
25 And th e report goes through this. We looked at what |

i
l
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1 functions he has to do to perform those functions, and we

2 made sure that on the review team that the f unctions could

3 be performed using the control indicaters that were

4 available.

5 We have made changes to the control boards. We .

6 have changes planned which make the control board easier for

.

7 the operator to use and aake it as clear as we possibly can

8 what controls are grouped with which instruments to make th e

9 instruments as readable as possible. And that type of thing

10 was done during this review.

11 A (WITNESS MEEK) Let me add to that. During the;

12 original design of the plant, our interpreta tion of GDC 13,

13 as it existed at the time, did include the proper and

14 logical arrangement of the devices as well as providing

15 them .

16 (Pause)

17 Q Referring now to the green bound design report,

18 particula rly in Appendix A --

19 CH AIR ?. AN SMITH: That is Licensee's Exhibit 23?

20 F. R . SHOLLY Licensee 's Exhibit 23.
~

21 3Y 53. SHOLLYs (Fesuming)
.

22 0 The very firs t section under Roman numeral I,

23 "Pur pose," it appears to indicate that there is more of an

| 24 orientation towards compensating for existing h uman-f actors

25 problems than aims at correcting the problems. The purpose
'

1

J
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1 section here cites a negative training aspect tc changing an

2 existing feature. I would like to pursue that somewhat, and

3 I imagine this is probably more properly addressed t o .f.r .

4 Estrada and Dr. Sheridan and Dr. Christenson.

5 Speaking on a general basis, would you find it any
,

6 acro or less advantageous to correct a deficiency or attempt

* 7.to account for it in new procedures?

8 A (WITNESS ESTRADA) let me answer -- excuse me.

9 Did I interrupt? One example of that is the red-green

10 convention used for circuit breakers and for valve position,

11 which to people not familiar with power plants is very

12 disturbing, f ra r.kly . Red in this case means the breaker is

13 closed. In effect, it means current is flowing. And in th e

14 case of the valve it means the valve is open because fluid

[
15 1:; flowing. And it arose, I think, in the utility industry

16 years ago becaurc when the red light was on outside the

17 breaker that meant " Stay out of it. Danger. It is hot." !

18 think that is really where that convention comes from.

19 Of course, it is counter in some respects to the
,

,

i

| 20 staff building that people are used to, and many, many*

1

21 human-factors guidelines, including. mill standard 1472,
.

22 prescribe color conventions which are different than that.
!
1 23 In this case, we agonized. Dr. Sheridan wrote a

|
24 long letter and came to the conclusion that we would in |

25 fact, by changing the convention at this time, make more

i
|
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1 likely operator errors than we would if we left it alone,

2 because, simply put, you are dealino with one or two new

3 trainees at a time, whereas the balance of the staff are
i

4 experienced and have this thing ingrained. And they really

5 do have it ingrained. .

6 And so, you know, you have to -- the new guy
.

7 essentially on the street has to adapt. I think, with a new

8 power plant with a clea n sla te y ou might do it dif f eren tly.

9 But a plant in being and I answered somebody's question--

10 earlier as to how many of the operators have been there.

11 I also did not make a comment, but a large

12 fraction of the people whom I talked to during the

13 walkthroughs , the operating staff had been there, some from

14 '72, '13, some from as early as '70, which preda ted plant

15 Operations. So they have this thing ingrained.

18 And we concluded that it would be dangerous to

17 change it. I think Dr. Sheridan and Dr. Christenson may

18 want to comment on that further. But that is one of the

19 kind of things we are talking about.

*

20 A (*JITNESS SHERIDAN) let me add a note, Mr. Shelly,

21 with respect to the color conven tions, this is one item
.

22 where, in my view, CR 1580 is to be criticired, and I have |

23 done so to the NRC.

24 And I would put it even more strongly, becauce

25 there is sometimes the naive assumption made -- I believe
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1 naive -- that one can easily identify what is normal and

2 what is abnormal in a plant, and simply label everything

3 that is abnormal red and everything that is normal green, as

4 is the convention in, let's say, other walks of life, that

5 people see as with red lights and green lightc in traffic
.

6 and so on.
~

I am sure you appreciate that7 It turns out --

8 during plant startup and during other phases of operations,

g what is active and what is inactive in terms of the flow of

10 either coolan t or electricity may be different, may be

11 normal in one case and abnormal in another case. And in
l
' 12 order to decide precisely what is normal and what is

13 abnormal would require a lot of additional logic which

14 itself would present a reliability problem and which now

15 essentially does not exist in nuclear plants.

16 So in my view it is very important to maintain the

17 active-inactive distinction which now exists and is the
18 so-called population stereotype in the power industry in

gg terms of red and green and, in some cases, provide

*

20 additional light colors such as blue and yellow f er normal

21 and abnormal. And this is essentially done on the ESF15
i *

22 system right now.

23 So this is one example of where the sort of

24 kneejerk transfer of standards from other fields to the

|
25 nuclear industry is perhaps a little naive.

!

j
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i

1 CHAIRMAN SMITH: Excuse me. Written references |'

2 have been made to alli standard 147 2( b) , but the oral

i 3 references have been mill standard 1472. Are you speaking

4 of the same reference?
!

5 WITNESS ESTRADAs Correct. E is the revision that -

8 was used.
.

7 WITNESS SHERIDANs I wanted to - going back to

8 your question of compensation versus correction -- I wanted

9 to point out another example , which is the problem

10 introduced by separation criteria. As you know, it is

11 required by NRC in some cases t,o physically separate the
12 wires tha t come to the back of the panels. And this means

13 sometimes there has to be a physical separation on the front

14 of the panel in terms of instruments or controls. From a

15 humen-factors point of view, this may not be the absolute

16 best.

17 If it is okay, if it is not -- if safety is not

18 jeopardized in any significant way, we feel that going along

19 with that separation criterion is the right way to co. And
.

20 than you have to essentially compensate with training or

21 somehow use mimics or other means on the front of the ,

22 board. But that may not be the absolute optimum from a

23 human-factors point of view. But it is a necessary

24 compromise considering all safety aspects of the problem.

'

25 BY MR. SHOLLY: (?esuming)
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1 0 I think the thing that concerns me -- I understand

2 that there would be specific exceptions. I am familiar with

3 the red-green color-coding problem, because I think it is

4 becoming more common in the waste water treatment industry.

5 You run up against the same thing. It is difficult to get
.

6 used to it.

7 First, I understand that there vould be specific.

8 exceptions, but upon reading this purpose section, it seemed

9 to me that there was an indication here that the bulk of

10 proposed changes might be dealt with more with procedure and

11 additional training to compensate more than correct. And I

12 also got that impression from Licensee's response to the

13 staff's draft review report. And it seems to be a process

14 of putting off. And that concerns me greatly, given the

15 importance of the issue in the THI-2 accident.

16 I just wonder if this is something that I am

17 reading into this or if this is a correct understanding on

18 my part that you do intend to try and compensate more than

19 correct for these problems.

20 A (WITNESS ESTRADA) Substantial modifications are,.

21 as I believe you know, planned. Some 4000 nameplates are
.

22 going to be replaced, meter scales, a number of other

23 hardware modifications, and some rearrangement to provide a

24 mimic in one case, provisions of mimics where the addition

25 of controls allows that to be added, and will in fact

.
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1 markedly increase the amount of information available to the

2 operator over and above what simple label plates would.

3 So there are sub stan tial -- if these words con vey

4 the impression that the review team would recommend and

5 condone simply training, the answer is "No." Thinas can -- -

6 improvements can be made and should be made and are in f act
.

7 being made.

8 C Perhaps this is, ! quess, directed at Mr. Walsha

9 Is there any type of a schedule, a summary form for changes

10 that are to be made? It is rather difficult to pull all of

11 this together. I just wonder if anything like tha t exists.

12 A (WITNESS WALSH) It does not exist yet. And the

13 report, as I mentioned befcre, was issued on December 31 in

14 its final form. We are -- of course, were a ware prior to

15 th at of many of the recommendations. However, in some of

16 the -- some of the modifications and recommendations made

17 are already undervs y, as mentioned in the te s timo n y .

18 The first thing that we have scheduled is the

19 relabeling the demarcation and many of the meter scales will
,

!
'

|20 be replaced. That is on a schedule richt now, a schedule to
l

21 be completed in April or May. 'a'e are looking at -- we have ),

22 looked at all the rest of the recommenda tions in both the
23 NRC's report NUEEG-0757 and in this report. And we are

24 putting together schedules right now.

25 In general, I can say that the NEC has indicated
l
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1 in 0752 that they have recommended all those things in there

2 for -- to be completed prior to restart. And with some

3 clarification on a couple of minor items, we have agreed to

4 th a t . And I would say that of the, say, 36 or so

5 recommendations that are in this report, at least half of.

6 them we are addressing on a short-term basis, which means a
*

7 schedule to be completed sometime during this year,

8 depending on whether we can physically procure items.

9 You know, a lot of the stuff does come under

10 safety-related classification, and then there are items in

11 here which are.-going to be f urther studied. For the most

12 part, we, you..<now, almost 100 percent of them have been

13 committed to by my management to be completed, because the

14 schedule, as I said, we have had only two weeks to get. My

15 management has not been fo rmulated yet.

16 0 Will that be distributed to the parties when it is

17 prepared?

18 A (WITNESS WALSH) I do not know when it physically

19 is going to be produced. We had hoped to have it here, but

*

20 ve do not, so I cannot --

21 CHAIRMAN SMITH: I sn ' t that a question better
.

22 addressed to Mr. Baxter?

23 MR. SHOLLYa Perhaps so.

24 MR. SAXTES: Well, it is my understanding that GPU

25 is planning to respond to the staff's document NUREG-0752

i

!
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1 and tha t that response will also relate in some fashion to

2 the company's response to the ?6 recommendations in this

3 response. And I think it will give scae senns of timing. I

4 don't know whether it will be calendar dates or something

5 else.
.

6 When that letter is filed with the staff, it will

7 certainly be distributed to the Board and the parties. -

8 BY MR. SHOLLYs (Resuming)

9 Q We touched briefly, ! think, on the emergency

10 safeguards panel and the use of the blue and yellow warning

11 lichts. Two sets of questions I have regarding this '

12 engineered safeguards panel. One, the problems that are

13 noted is that one of the areas that is committed to be
14 modified prior to restart --

15 A (WITNESS WAlSH) Yes, we are committing.-- the

16 main problem in that panel right now is that the blue lights

17 are rather unreadable. And that particular problem is going

18 to be addressed prior to restart. We do ha ve a further

19 design, redesian of that panel, that is underway. However,

20 based on procurement of parts, it is very unlikely that we .

21 would be able to commit to it a replacement of those lights
|

.

22 by restart.

23 But the f act tha t the blue lights are very dis and

24 hard to read is something that will be addressed and
|

,

|

25 corrected . '

i

!

,
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I
1 0 The changes that you mentioned that were being

2 investigated, were they indicated on the control room acckup

3 in the turbine building?

4 A (WITNESS W ALSH) When you made your tour, you are

5 referring to ? '

.

'

6 Q I believe so, yes.

7 A (WITNESS ESTRADA) I am not sure , honestly . There.

8 have been several versions of the proposed modification. We

9 are focused now on one specific one using hardware which has

10 been used elsewhere in the plan t, so there is a t ra ck record

11 on its reliability. And as Mr. Walsh indicated, I gather

12 there may be a delivery problem on these particular

13 components.

14 I think that one -- the arrangement that I am

15 referring to was not completed at the time you made your

16 tour, so I doubt you would have seen that. But the

17 functional requirements that we are attempting to meet with

18 a rearrangement are the same as one that might have been up

19 there at that time. I honestly don't remember the basic

20 requirements we are trying to meet with the revised.

21 arrangement.

*

22 One is -- from his normal station at the conscle,

23 the operator will be able to note that each segment of the

24 safeguards actuation system appropriate to a specific

25 actuating sianal, such as high reactor building pressure or

ALDERSoN REPORT 1NG' COMPANY. INC,
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1 low reactor coolant pressure, will be visible to him. He

2 will be able to see that that segment has gone and if -- and

3 this is what you are really counting on the operator to do

4 -- if one part of one half of the system, for example, one
;

l

5 part;;ular valve falied to actua te, then he will be able to !,

l
6 spot what valve that is and read the thing and, of course,

7 take appropriate backup action. |
*

8 That is the functional requirement. In that

9 sense, the arrangements, all the arrangements tha t we have

10 been working with, conform. We are trying to work with

11 something a little bit less large than I think the

12 arrangement we had up there at the time that you went

13 through.

14 0 The second thing that concerns me about that --

15 and perhaps this is a misunderrtanding on my part, and I

16 want to get it cleared up so I am sure about this -- in

17 examining tha t status panel for the emergency safeguards

18 system, is it possible to tell, looking at that panel,

19 whether a particular part of that system is ready *o perform.

20 its function? In other words, is there an indiu tion of a *

21 failure?
.

22 A (WITNESS WA1SH) It has an indication of a

23 position during all aspects of operation. You will either

24 have the blue light or the yellow light on that particular

25 panal. The operator would have to verify that that

ALDERSoN REPORTING COMPANY,INC.
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1 particular indication at that time, if the system had not

2 actuated, was the correct position.

3 There is no automa tic annunciation , per se, of

4 components on that panel. There are other annunciators that

s say if a 480-volt or 4-KV volt breaker were racked out or
.

6 blocked, there is a specific annunciator for that position,

a 7 a general annunciator for both.

8 But there is nothing on the panel right now that

9 would indica te that a component was blocked, other than

10 other system annunciators.

11 A U4ITNESS ESTRADA) let me expand on that answer a

12 little bit also. There is a second part of the encineered

13 saf eguards actuation system which is located on the

14 console. This is the part which consists of the enablino

i

i 15 and defeat logic. This is, of course, right in front of the

16 operator in two segments. And there is an enable light for

17 each part of each channel, six in all fer each of the

18 various engineered safeguards functions, such as 1cv

19 pressure, hich reactor building pressure, et cetera.

20 That white light should be en if the panel -- if! -

!

| 21 the channel is or that segment of a channel is enabled, all
.

22 segments should be on. If a channel is bypassed, for

23 example , then a yellow light comes on, the white light is

24 extinguished. That is directly in front of the oparator as
!

! 25 opposed to up on the status panel.

.
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1 That is the actuaring logic now, as opposed to the

2 components themselves, like the valves and pumps.

3 Have I answered your question? Ha ve I addressed

4 your concerns?

5 0 I am not sure.
.

6 MR. SHOLLYs Dr. Jordan, go ahead.

7 DR. JORDAN: Mr. Walsh, what you are saying seems
,

8 to me a little bit different than what we learned when we

9 talked about the status panel, had testimony on the status
,

10 panel. At that time the question -- the concern arose as to

11 whether each of the components which would enable the

12 particular function to operate were in readiness; for

13 example, if the power was missing, if the valve were c1Csed,

14 and so on. And there is a reg requirement that this all be

15 put into a single instrument.

16 At that time, the witness said tha t they preferred

17 no t , and in fact opposed the reg guide as written, that they

18 thought the information that was being presented on the

19 status panel was superior in that it had the actual

20 indication of readiness of each one of the major I
~

!
21 components.

22 Now, did I misunderstand that, or did I *

23 misunderstand you? |

24 WITNESS */ALSH: That is not how I remember it.

25 But let me see if I can expand on that. The panel itself
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1 will indicate when it is actuated whether the rystem is in
,

l

2 the right mode. And tha t is its primary function. 9 hen it I

3 is in its standby mode, these other annunciators I mentioned

4 that the actuation system is lined up or that individual

5 pumps on the breakers will annunciate. The panel itself,
.

6 what we rely on, is the operator's knoveldge and the

7 administrative controls where he has to evaluate via a-

8 checklist that each of the single components is in the

9 correct position. He can do that either with the focal

10 indication -- excuse me -- the remote indica tion that is

11 available in the control room, or the EFAS panel. There is

I 12 a dual indication on the EFAS panel.

13 The point to be made, that the advantage or that

14 the superiority over -- of the system is, I think, the

15 administrative controls requires the operator on a periodic

16 basis to check all these conponents, and therefore he is

17 aware of them , and tha t an automatic system would not

18 necessarily heighten that awareness of the operator since

19 indeed he would have to somehow be required to look at the

20 annunciators or the system annunciators or panel or whatever.

21 in the system.
.

22 And that is the point we are trying to make. I am

23 not trying to say that the panel as it is meets the

24 requirements of Reg Guide 1.47. That was not my -- .

!

25 DR. JORDANS No, I did not have any feeling that I
l

ALDERSON REPORTING COMPANY. INC.

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

_



!
-

_.

10,288

_

1 you were trying to make that point. But I guess I d id get

2 the feeling befcre that there were a number of lights,

3 indicators, annunciators, or what have you, which were

4 grouped in such a way that the operator could look at these

| 5 annunciators and lights and decide wh ether each channel of
|
1

j 6 the engineered safety feature was indeed in readiness.
1

7 WITNESS WALSH Each channel -- when ycu are

8 talking panel, the actuation system is correct. There is
.

9 croups co he can look at each of the three channels and

;

I 10 tell, you know, the lights that Mr. Estrada just mantioned,
i

11 what the lights that Mr. Estrada just mentioned on the

12 control panel said. It is def ea ted , and then there is a

|
13 white licht that says that a particular annunciation -- that

14 th e particular situation is enabled.

15 The reacter building isolaticn, which is the --

16 the high reactor pressure system is enabled. And then there

17 would be an annunciator that would also licht up if any one

18 of the three cnannels of each of those systems were not

19 enabled. He would get an an n uncia to r .

20 Do . JCRDAN: I sae. There would be a single light

; 21 then. ~

22 '4 I T N E S S 4ALSH: There would be a single -

23 DB. JCEDAN: That would tell fou that the channel

24 was not --

25 WITNESS ~4 A L S H : That the EFAF system was not
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1 enabled.

2 DR. J0PDAN: I had not appreciated that. Thank

3 you.
'

4 BY MR. SHOLLY (Resuming)

5 0 I am still not sure I understand. Yo'u have two
,

6 colors of lights, blue and yellow. Could you explain
;

* 7 briefly what the blue lights and the yellow lights indicate

8 to the operator?

9 A (WITNESS WALSH) A blue light means that the

to component that is indicated is in its proper position when

11 actuated by the EFAS system. The yellow light means that it

12 is not in that position.

13 So, for example, when you get a low reactor

14 coolant system pressure actuation, the makeup pump whirt

15 usually only one BS makeup pump would be running as a makeup

16 system, when you get the actuation, the A and the C makeup

17 pumps would turn on. And in tha t case, those lights would

18 turn from yellow to blue on the panel as well as the

19 red-green indicating lights on the main console would go

| 20 from green to red.*

21 Q Would it be possible to determine that a
.

22 particula r -- let 's use the example of a makeup pump --

!

23 would it be possible to determine from looking at that

24 status panel that a pump is not ready to perform its

25 function?
|

|
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1 A (WITNESS WAlSH) Well, if the pump breaker -- you

2 know, I can only look at .the examples of how you disable

3 that pump if the pump breaker were racked out, there--

4 would be an alarm. If the pump control in the pull-to-lock

5 position which locks that automatic start, there would be an
,

6 alarm. And if -- also, any indication on the main control

*7 panel that both the red and the green lights would go out on

8 the EFAS panel, the yellow light would still be lit

9 regardless of any of those conditions .
,

10 When the system is actuated, the yellow light

11 would stay lit. And if all the other lights turn blue in

12 th a t section, then it would be obvious to the operator that

13 that particular pump had not actuated.

14 0 In other words, the operator would have to infer

15 from some other source other than that sta tus panel that

16 that something was not prepared to perform its function?

17 You would not get an indication tha t it wasn't until it was

18 called upon to actuate and the yellow light remained on?

19 A (WITNESS WAlSH) Except for the other annunciators

20 that I mentioned. That particular panel would only indicate *

c

j
i

| 21 the present sta tus. |
t -

i

j 22 0 So the operator f oes have te refer to something

23 else to determine if those pumps and valves and what have

| 24 you are ready?

25
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. 1 A (WITSESS WALSH) Othe.r than the SSAS Panel, that

2 is correct.

3 (Pause)

4 MR. SHOLLY: Pardon me a second.

| 5 (Pause).

|
! 6 BY 3R. SHOLLY: (Resuming)
!

*

7 0 For a few minutes here I am going to be referrino

8 back and forth to NUREG-0752, which is the staff 's control

9 room design report, and also the Licensee's responses to

10 that report, which was contained in a letter from tr. Hukill

11 to Fr. Reed of NRC, dated November 7, 1980.

12 If you refer to Item 1A in the Licensee's

13 response, this is given --

14 CHAIRMAN SMITH: Mr. Sholly, Dr. Little and I were

15 distracted for a moment. What page are we on?

16 MR. SHOLLY : These are not listed by pages in the

17 Licensee 's response , unfortunately. It is perhaps ten pages

18 into the packet. The questions or categories or whatever

19 are listed sequentially, and this is the very first item

| 20 that is responded to.
*

21 CHAIR 2AN SMITH: I have it.
.

22 (Pruse)

i 23 BY MR. SHOLLY: (Resuming)

24 0 Okay, this was designated as Category 1, which the

25 staf f indicates in their final report has a high potential
'

i
,

:
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1 for increased operator error. The Licensee's response

2 appears to indicate that this is left for resolution after

3 re sta rt .

4 I wondered if this is correct, and exactly what

5 the status of the resolution of this problem is, whether in
,

6 fact this will be resolved prior to restart, or if it is to
o

7 be extended to some time after that. '

8 A (WITNISS '4ALSH) The presen t items being e valua te d

9 are the system as now vired will only allow itself to

10 basically two modes, one of which is any acknowledge button

11 will acknowledge the entire system, or the acknowledge

12 buttons only in front of a certain panel will acknowledge

13 buttons in front of that panel.

14 'Jhat we had hoped to do was to get a button that

15 would allow the operator to acknowledge and silence the

16 audible alarm, and leave the visible flashing alarm. That

17 option is not available without completely rewiring the

18 system. So we are evaluatino now the pros and cons of the

19 situation which are that in the case where the operator can

20 acknowledge the alarm from any panel, there is a problem - '

21 that he may hit the button to turn off the alarm and not ba '

22 iD a position to read the annunciator. The other problem is

23 that if you put him in a position where he has to co to the

24 poin t where he can read the annunciater to acknowledge the

25 alarm, he may be involved in a situation, sa y , in #ront of

1
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1 the make-up pumps, get an alarm in the electric panel which

2 is of lower priority than what he is doing, and he has

3 either the choice to walk away from the particular operation

4 he is doing to acknowledge the alarm over there, or to let

5 the horn continue to sound.
.

6 In the evaluation right now , I am no' 2re what

7 the stage of the latest modification is. The operators have.

8 strongly recommended that we leave the present system, that

9 they are well aware at this point of the problems in the

10 system, and they would pref er to be able to make that

11 judgment themselves rather than be required to be forced to

12 walk across the room to do that, and tha t is a strong

13 consideration. /

14 In the longer term, we will put in the system

15 which I described which will allow you to silence the horn

16 or something along that line that will allow you to silence

17 the horn, but bafore restart, we will either have the system

18 the way it is or divided up by panel, and I am not sure

19 which way that modification is at right now.

20 A (WIT"ESS SSTRADA) One other point I would like on
.

! 21 aske on that issue. As our previous discussion I think

22 indicated, w; are in the process of formulating some

23 improvements to the alarm system, and they might be

24 significant. I emphasize the wo rd "might" because we do
i

!

25 feel the existing system has strengths, and we intand to
,

|
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1 measure in a simulated way the advantages of va rious

2. proposed new systems, both audible and the visual

3 presentations, against the existing system, which is a good

4 benchmark.

5 We are a little bit concerned -- and I am speakinn
,

8 essentially for myself and ."CE here -- that making too many

*

7 modifications to the alarm system in a piecemeal way will

8 make the operators uncomfortable with it if it is in a

9 constant state of flux rather than having somethino that

10 they are used to, and if we are going to make a major

11 change, then make it at one time and pretrain for that

12 change , for that specific change.
i

13 It seems to us -- and again, I am speaking for

14 mysalf -- that that would be a more workman-like approach,

15 and an approach with less risk of operator error.

16 Q Wha t measures are being taken in the short term,

17 then, about this? There is reference, I think, in both the

18 response and the staff 's evaluation te changes in cperating

19 or administrative procedures. As I understand it, these

20 changes would be designed to ensure that an operator does *

21 not acknowledge an slarm until he understands what the alar.m
.

22 is and what the significance o# it is.

23 Is that still intended, and if so, have the

| 24 administrative changes been made yet?

25 A (WITNESS WALSH) The administrative changes have

i

i

|

|
|
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1 been made. The response in 0752, after we had basically the

2 same discussion with the NEC of the pros and cons of the

3 situation, they came up with this response which basically I

4 think allowed us to make either modification or to leave the

5 system the way it stands and train the opera tor to respond,
.

6 and at that point, the operators have been briefed, again,

7 that this is a consideration..

i 8 We have not made any specific administrative

9 changes right at this time which specifically put the

10 requirements on the oprator to that effect.*

11 Like I said, the present modification has not

12 been, you know, the final status of that modification has

13 not been determined yet.
l

14 0 You are not sure, then, if anything is going to be

15 done before restart.

16 A (WITNESS WALSH) One of two thinos will te done.

17 There will be a modification -- either a nodifica tion made
18 to the system which requires them to go out in front of the

19 panel to acknowledge it, or we will put an administrative
,

i

20 control and training in to emphasire to the operator this
,

21 particular requirement. Ona of those two things will be

'

22 done.

23 0 Referrino to Item 3A, back about another eight or

24 nine pages, I guess, there seems to be a difference in the

25 staf f 's requirament and tnc Licensee's response, and this is

|
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1 in relationship to inadvertent actuation of controls near
'

2 the front end of the console.

3 I wonder if someone on the panel could clarify
*

4 what is intended to be dona, if anything, before restart

5 regarding this problem. .

6 A (WITNESS ESTRADA ) We are in the process of
.

7 preparing some drawings which would place roughly -- do not

8 hold me to these dimensions precisely, but a two by two inch

9 aluminum square channel which we could pla ce in front of

10 sections of the console. Not all sections are subject to

11 this problem, but those sections of the console where this

12 migh t occur. We have gone through some very limited reach

13 tests to make sure that this kind of an arrangement would

14 make very improbable the inadvertent actua tion a nd would

15 still allow someone of short stature to reach the few
16 controls tha t are on the back board which require resching.

17 My understanding is that that -- a nd I am speaking

18 again from my personal understandino. I do not want to

19 commit the Licensee, but my. understandinc is we are going to

'
20 do this shortly. Our drawing room certainly thinks we are

21 going to do it sh'ortly.
,

22 A (WITNESS WALSH) This will be addrersed in our
;

23 response to the NEC for this report. But I believe we have
i

1

24 committed to this before restart. Again, I do not have a j

25 copy of our proposed, you know, findings, or at least a
|
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1 final copy. So I am not sure whether this is true, indeed,

2 but this will be addressed in our response to the NBC.

3 0 Okay.

4 The next question regards Item 7E. I think maybe

5 we touched on this. I want to be sure before I go ahead and
.,

6 ask the question.

7 A (WITNFSS ESTRADA) Was that 7E7.

8 C That is correct. There is Items 73, C, D, and E

9 on the same page.

10 I think perhaps this was touched on before, but

11 the staff's report notes that this particula r system would
,

i
i 12 be adjusted to 6 to 10 decibels above ambient, and
|

l 13 Licensee's response is rather different.

14 I am wondering again which one is correct and

15 which system is going to be in place at restart.

16 A (WITNESS WALSH) We intend to adjust the system as

17 Dr. Christensen described esrlier, and that is to place it I

18 believe 6 yo 10 dB sbove ambient noise level, in a

19 one-octave frequency band. Cur response to the NEC will say

} 20 -- will clarify this issue in that we feel that based on our
,

|

| 21 discussions and the intent of the issue, that we are meeting

*

22 the intent of 0752 as we discussed it.

23 MP. BAXTES: Excuse me, Mr. Chairman.

24 sThe document Mr. Sholly is using for cross

25 examination has not been offered by us, and so right new Mr.
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1 Sholly's question does not indicate, or the written record

2 does not indicate what system we are talking about.

3 Everyone has Item 7E in f ro nt of them, but I am

4 afraid the transcript is not going to have it.

5. MR. SHOLLYs This ref ers to the liquid waste -

6 system alars. Those are all the questions 7 have regarding
.

7 these two particular documents. Those thre; items were not

8 clear.

9 (Pause)
.

10 BY ME. SHOLlYs (Resuming)

11 C Regarding the particular problems with control

12 room design that were identified as a result of the TMI 2

13 accident, I take it from the general tenor of the testimony

14 that the panel feels that th ose problems have effectively

15 been identified and either have been corrected or will be

16 corrected.

17 Are there any exceptions to that that the panel is

18 aware of or wants to note?

19 A (WITNESS WALSH) That is pretty general. I would
.

20 just like to make a general statement to answer thst, that

21 we did not specifically try to do this review with regard to
.

22 pr ev enting another TMI 2 accident. I think we prCceeded

23 from a sound basis of defining the f unctional requirements

24 of the operator and then looking at the literature in human

25 factors that was available , and doing the review based on

ALDERSoN REPORTING COMPANY,INC,
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1 that.

2 I would think using these guidelines thar we would

3 have encountered any of the problems identified in that

4 report. I do not mean to say that we did a specific reviev

5 of the TMI 2 control room to make sure that we did not make,

6 -- that we tried to incorporate with a THI 1 as pointed out

*

7 in the testimony. There are significant differences between

8 the two control rooms. So we worked from a general basis

9 and the general human f actors guidelines, not based on the

10 TMI 2 accident

11 A (WITNESS ESTRADA) I would like to supplement

12 that , though. For my own satisfaction, I have gone back

13 over the Essex report to see if we really do address the

14 specific problems that those people had in addressing th a t

15 specific transient, and in addition, by the way, we did also

18 valk through a number of small leak scenarios in our

17 walkthroughs which were similar to TMI 2, but we did not

18 have the condenser vacuum giving trouble at the same time,

tg and some of the other situations that those people were

c 20 confronting.*

l

21 I think that the modifications that are being
.

22 considered in combination with the room as it exists,

23 because as the report makes clear, it does have sienificant

24 strengths, will -- do in fact address each of these specific

l 25 human factors-related problems that Essex identified. I
|
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1 cannot remember them all, but I will address, if you would

2 like, a few of them that I can think the room addresses.

3 One is numbers of alarms, first of all.-

4 There were what, 500-odd alarms in 20 minutes into

.

5 that particular accident. This room only has roughly 300

6 process alarms. This plant has been designed such that
,

7 essentially a lot fewer annunciators are needed to place

8 information of that kind before the operator. And

9 inherently, in the trsin of a reactor trip and a turbine

10 trip, instead of getting 100 or 200-odd alarmc that occurred

11 at TMI 2, this plant gets enough, but it is nothing like

12 that. I think the number is something on the order of 30 or

13 40 that the guy has to deal with. So it has existing a

14 strancth on that score.

15 '41th respect to the time the opera tors spent

16 checkinc out the emergency feedwater system lineup, where he

17 spent roughly five minutes trying to figure out the fact

18 that he actually had a discharge valve, as I recall it,

19 closed when it should have been opened, so he was not
.

. 20 cetting feedvater to the steam generators, two things, one
!

21 procedural: the staff at TMI 1 is now using a much smaller *

22 outage tag for valves, so one would not be likely to have a

23 tag obscure indicator lights as it did on TMI 2.

24 Second, the mimic and, labeling, the emergency

25 feedwater mimic modification will make very simple the
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|

|
1 checking of alignment of tha t system, not only discharge I

!

2 piping, but suction as well back to the condensate water
i

|

3 storage tanks. |

4 Let me see, there was the drain tank level, as I

5 recall. The drain tank level and the reactor building sump

6 level were not displayed in the operator's field of view.

7 Annuncia tors are provided for both and were before the.

8 accident provided in TMI 1, and indicators are also

9 provided. They are being expanded in the case of restart.

10 There is a wide-range reactor building sump level as well as

11 a narrow-range reactor building sump level being presented

12 to the operstor right on the panel. We are putting

13 gallonage figures beside each of these so the guy has a

14 chance to keep some mental track of where the water is and

15 where it has come from.

16

17 *

18

19

20.

21

.

22

|23

24

25 *

ALDERSoN REPORTING COMPANY. INC,-

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



10,302

1 let me think. What other problems did he have?
l
i

2 He has to circle -- at the TMI-2 accident, you recall, he |

3 had a hot well level problem. He thought he vs.s going to

4 lose condenser vacuum. In fact, I think perhaps he did at

5 one point in the accident, and the shif t supervisor spent a .

6 lot of time circling behind the console worrying about the
:

.

7 hot well and associa ted condensa te system.

8 In this case the condensate controls are suitably

9 arranged and displayed on th e main console, he doesn' t have

10 to circle, and that was one thing we spent a lot of time in

11 our walk-throughs ensuring that the operator does not in the

12 short ters have to leave his station in front of the console

13 and circle behind to get things or to look at things.

14 The crossing kinds of traffic pa tterns that

15 characterize the first 20 minutes or half-hour of that

16 accident I do not think will occur in the TMI-1 control

17 room. Those are the ones that I can think of off the top of

18 my head. I think really this room is substantially and was

19 substantially better on that score.

*

20 DR . LITTLE: Retter than what?

21 '4ITNEFS ESTR A D A 4 Tham TM!-2.
,

22 DR. LITTLE: Thank you.

23 WITNESS ESTRADAs I am basing that on the Escex

24 e v al ua tio n , you understand. We have not done a detailed

25 evalua tion of our own.

!
,

ALDERSoN REPORTING COMPANY. INC.
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1 ME. BAXTER: Of Unit 2.

2 WITNESS ESTRADAs Correct.'

3 BY NR. SHOLLIs

4 Q 3r. Walsh, I think, mentioned, and I believe it is

5 also mentioned in the direct testimony that apparently,

| 6 starting from this point or sometime in the recent past,
*

7 that any additional control room changes or new

8 instrumentation or whatever will be reviewed from a human

9 factors standpoint before changes are made.

10 How is that structured in Licensee's

,
11 orga niza tion ? I mean what group is responsible for

|
| 12 performing that review?

13 A (WITNESS WALSH) Presently all engineering change

14 memorandum, which is the document that goes along with an

15 engineering change in the system design descriptions are all

16 routed through various groups in the company for all the

17 restart effort. All the paperwork goes to MPR, who is

18 coo rdina tin g the human factors review for the

19 modifications.

20 Presently all those documents go through the*

21 systems engineering d ep a rtm en t , and we are building the
.

22 human factors capability. We have recently hired one person

23 with a human factors degree, so the systems engineering

24 department wi'l handle that function in the normal review of

25 engineering c.anges in the future.

I
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1 0 Are new procedures similarly reviewed, say, to

2 modify *he small break procedures or something like that?.

3 Are they reviewed to ensure that there are no control room

4 related problems?

5 A (WITNE.CS WALSH) Control room related? I am not
.

6 sure what you mean by that.

7 Q Let's say a new procedure comes along and it is -

8 not checked out. From a human factors standpoint you might

9 run into a problem such as Mr. Estrada just described where

10 the operator is running back and forth between three or four
,

11 control panels. Are walk-throughs done of the new

12 procedures? I mean what type of checkout ic given to new

13 procedures to ensure that th e present controll room setup

14 meets with the procedure and can be done efficiently.

15 A (WITNESS WALSH) The procedures are presently

16 righ t now not being reviewed in the systems engineerine

17 department which I am familiar vetb. I am not really aware

18 of what the review process is f or procedures, whether er not

19 they are required to be walked through or if operators

20 review them. I cannot answer that question. .

21 A (WITNESS ESTRADA) There is one note I should make
.

22 on the modifications we are making. We are preparing plans,

23 of course, to describe all the nameplate changes, and those

24 are being submitted and eventually have to be approved by
.

25 the operating staff. Now, when they do that it is my

ALDERSoN REPORTING COMPANY,INC,
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t anderstanding that that means it is encumbent en them, the

2 operating staff, in their precedural writings to ensure that

3 the procedures then in beino at least have nomenclature that

4 complies with the d ra wing, o r alterna tively, they come back

5 to us with comments to change specific nomenclature to match
.

6 procedures.

7 So in tha t sense there is a tie betweeD procedure*

8 writing and the human factors modifications.

9 MP. SHOLLY4 Mr. Chairman, I wonder if this might

to be an appropriate place to break for lunch?

11 CHAIRMAN SMITH Sure. How are we progressing

12 along your cross examination?

13 MR. SHOLLYa I think there is one more series of

14 questions I want to auk reoarding, I think, two cf the

15 proposed exhibits. I might note that when I flied these

16 exhibits I did not have Licensee 's control room design

17 report, and this has effectively eliminated a number of

' 18 questions tha t ! would have asked in the absence of it. Se

19 cross examination will be somewhat shorter as a result cf
20 the report.*

21 CHAIRhAN SMITHS Okay. So we have a comfortable

22 amount of time, I think, to wind up. All right.

23 If there is no objection, let's take e noon break

| 24 until 1 o ' clock . That will give us an hour and ten minutes.
|

25 (Whereupon, at 11:50 a.m., the hearing was
|
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1 recessed, to reconvene at 1:00 p.m. the same day.)
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i

1 AFTERNOON SESSION |

|2 (1:05 p.m.)

3 Whereupon,

4 PATRICK S. WAlSH, WILLIAM E. MEEK,

5 CORBERT ESTRADA, JR., JULIAN M. CHRISTENSEN
.

6 and THOMAS R. SHERIDAN,

*
7 the witnesses being examined at the time of the noon recess,

8 were further examined and testified as follows:

9 CROSS EXAMINATION (Resumed)

10 MR. SHOLLY: Mr. Chairman, I will be referrine to

11 Volume I of EPRI Report NP-1119. I would like to have this

12 marked Sholly Exhibit 3 for iden tification. I will give

13 three copies of it to the reporter.

14 (The document referred to was

15 marked Sho11y Exhibit No. 3

16 for identification.)

17 Th e report is concerned with the human factors

18 enhancement of existing nuclear control rooms.

19 CHAIRMAN SMITH: 411 right, now, N r. Sholly. This

20 is Shelly 3.*

; 21 MR. SHOLLY: I believe I only had two exhibits
_

22 before.

23 CHAIRZAN SMITH This will be the third exhibit,

2, that is correct.

25 FY MR. SHOLLYs (Resumino)

ALDERSoN REPORTING COMPANY,INC,
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1 Q I would like to refer the parties to pages 3-2 and

2 3-3, just past the center of the report. I would like to

3 ask the panel if any modifications to the panels in the

4 THI-1 control room are anticipated, and by modifications of

5 this sort I am referring to functional demarcation of -

8 controls and indicators and, I guess to a certain extent,
.

7 some limited amount of mimicry. There was nothing specific

8 in the control room design report, and this is one

9 particular area tha t seemed to have a grea t deal of

10 potential for reducing operator error.

11 A (WITNFSS ESTRADA Yes, we do intend to make

12 changes of this kind. As a matter of fact, given these two

13 arrangements, we would go a step further. You will notice on

14 page 3-3 the auxiliary feedwater throttle valves are

15 arranged A, E, C in ascending order upwards, and we would in

18 our rearrangement tend to make that write A, E, C downwards,

17 for example. So tha t does characterire some of the changes

18 that we are currently working on.

19 0 That change you mentioned was described in the
.

20 text of the racort. What they wanted to do is avoid

21 changing --
.

!

| 22 A (WITNESS ESTRADA) The physical hardware. The

| 23 poin t I am taking is we have gone a step further, and where
!

24 our meters are, for example, reversed.from the controls, we

25 have physically moved the meters or intend to physically

ALDERSoN REPORTING COMPANY. INC.
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|
1 meet them so that they do correspond to the controls.

2 0 Will these sorts of changes be the type of thing
,

3 that you would expect the staff to review prior to restart?

4 I am not sure how f ar the staff goes in changes. Is this

5 the sort of thing you expect them to raview?.

| 6 A (WITNESS WALSH) I am not sure what the staff
O

7 plans are. You will have to ask them. They identified

8 certain of these requirements in 752 in the SER, and our

9 answer to them was yes, we are doing this type of functional

10 demarcation, and it is the first modification that will be

11 installed, as I mentioned before.

12 I do not know whether the staff plans to have IEE

13 follow up on whether the requirements we committed to are

14 being done. That would be the normal wa y cf doing it. You

15 would have to ask them.

16 Q Can anyone on the panel identify whether this type

17 of modification is being done pretty much across the board

18 across the control room, or are there specific areas that
,

19 you are concentrating on?

'

20 A (WITNESS ESTR ADA ) No. We intend to demarcate and

21 to relabel every backpanel, free console and aise the
,

22 heating and ventilating and liquid waste disposal systen

23 panels.

24 A (l'ITNESS SHERID AN) The human factors consultants

25 have looked at this particular problem in some detail, and T |
i

l

l
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1 think they have been involved in a f airly extensive study of

2 needs to'do this, and there are a number of places where it

3 is recommended that it be done. This is specifically item

4 2, by the way, on Table 3 ~, page 25 of the re port s

5 DR. LITTLE: This raises something that has been -

6 concerning me the whole day. This table, which starts on )
-

,

7 page 25, is a summary of findings and recommendations, and I

8 quess we would like some indication of which ones of these

9 recommended actions will, in fact, be implemented by

10 Licensee. We are having trouble distincuishing between

11 recommendations and what will actually be implemented.

12 WITNESS WALSH: The. Licensee is reviewing all

13 th e s t , and I can say that the letter that we are submitting

;4 to the NRC in response to 752 will also cross-reference this

15 table and it will detail by number what we intend to do. In

16 general, we are responding to meet the intent of every one

17 of these recommenda tions .

18 The only thing I cannot give you right now is a

19 schedule.

20 SY M2. SHOLLY: (Resuming )
.

21 C Is there anyplace where it indicates which of
.

22 there actions will be taking place prior to resta rt?

23 A (WITNESS WALSH) Not as yet. You know, that is

24 the document to which I am referring.

25 MR. SEOLLY: P.r. Chairman, those were the twc
!

I

i

| |
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1 remaining areas. Dr. Little hit on the one about half a

2 step ahead of me that I had remainino to cross examine on.

3 I believe that is all I had.

4 CHAIRMAN SMITH: Mr. Adler.

5 Incidentally,. yesterday Mr. Adler destroyed Dr..

6 Little 's very caref ully constructed examination plan by that
.

7 same. process.

8 MR. ROBERT ADLER: Ms. Weiss had done that to me

9 consistently throughout the proceedings.

10 (laughter.)

11 BY MR. DORNSIFE

12 0 Mr. Meek, you had said in your oral testimony tha t

13 you were familiar control rooms of other facilities, other

14 nuclear power plants, and you said th a t typically the

15 layouts are similar and things are fairly much the same.

16 Does that include the alarm systems?

17 A (WITNESS MEEK) Do you mean the enunciator?

18 0 Yes, and the system's general placing of alarms

19 - and the systems for acknowledging ala rm s , and the audio and

~

20 the visual signals fo r alarms and thingr lik e th at .

21 A (WITNISS MEEK) I can only speak to these plants I
.

22 have been involved with either from the design or operations

23 side, and it is my observation that generally the

i
24 enunciaticn is as near as possible to the corrective centrol

25 for responding to that enunciation. The use of horns and

|
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| 1 buzzers and so forth is fairly traditional in the industry.

2 You are normally provided with three response |;

| 3 but+ *s. One is a test button, one is a silence, and one is

4 the acknowledge, and that is fairly common throughout the

5 industry.
.

6 Was that your question ?

'

7 0 More or less. Is this taken basically from alarm

8 panels on fossil fuel plants or are these alarm systems new

9 and strictly limited to nuclear power plants, or are they

10 similar to fossil plants?

11 A (WITNESS MEEK) Very similar in all power

12 generating plants.

13 C So they are pretty well utility standa rds as f ar

14 as systems are concerned.

15 A (WITNFSS MEEK) That is correct.

16 Q And nuclear plants are not unique.

17 A (WITTESS MEEK) No.

18 0 Are rou familiar with any of the newer plants?

19 Are they also fairly similar to this, any of the ones that

20 are currently undergoing construction, the never designs ? -

21 A (WITNESS MEEK) For those under desion at Gilbert
.

22 .'is s o cia te s , the trend is to fewer and fewer enunciator

23 wind ows and more use of ca thode ray tubes.

24 C As part of this evaluation, has any thouch t been

25 given to reducing substantially the number of alarms that

|

I
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1 are enunciated, you know, very visually in the front to a
.

2 very small number of the important ones you were talking
P

3 about and putting up alarms on other panels associated with

4 those equipments?

5 The type of equipment I am talking about, as I.am
.

6 sure Hr. Estrada is familiar with, is the Navy system where

~

r very few alarms are enunciated on the front panel and a very

8 audible horn is sounded which really alerts the operator to

9 the significance of that particular alarm, and the rest of

10 the alarms are typically on other panels that are not -- you

11 know, not as directly f ocused on the operator's attention.

12 I would like to have you also discuss what -

13 advantage there might be to that system compaced to the

|
14 current system that is being used that you have.

i
i 15 A (WITNESS ESTRADA) If I might respond to that in

16 two steps -- Mr. Meek may be a little modest. I get a

17 chance to look at plants outside of the Gilbert scope, and

18 while the ha rdware used for alarn systems in our plant

19 designs is generally similar, there are differences among

20 ,ower plants in the thought that has gone into alarm system*

21 designs.
~

I

22 In this particular alarm systems one, there are

23 fewer alarms; two, it is claar that in each case a response
1

24 was thought out, and the response mechanisms, both the

25 indicators which are required to confirm the alarm and the

ALDERSoN REPORTING COMPANY,INC,
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1 displays are close to it.

2 You know, that may be characteristic of the

3 systems with which Mr. Meek is familiar, but I hapcen to

4 know of other power plants where that is not the situation, I

5 fossil as well as nuclear; so that I think this alarm system -

6 has some specific and significant strengths in terms of both
.

7 the numbers of alarms and the placement of them relative to

8 the controls and displays that they a re rela ted to, not

9 generally characteristic of the industry.
.

10 Second, speaking to your second question, the

11 answer is yes, we have struggled with that thought. What

12 the Navy eventually does is to have the controls disperset

13 and the alarms dispersed as well. This plant has actually

14 mor? people on watch, if you will, than does a Navy power

|15 plant of siallar cc:plexity -- I guess that is a poor word

16 -- but generally similar in complexity.

17 The distinction is space. I think the amount of

18 space that is required for a single operator to cover

19 visually a specific system, say, the feed system, does not

.

20 lend itself to stationing him in front of a single panel at

21 which would be displayed the alarms associated with the feed
,

22 system.

23 The oversting staff, incidentally, was interected

24 in having us look at that, and as part of our alarm review

25 we have been attempting to address that issue. We think

l
I
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1 that generally speaking the delegation of controls to remote

2 panels -- and there are alarms associated with those remote

3 panels. For examp ; r:, on the auxiliary boiler there are

4 alarms, and for some of the liquid rad waste systems there

5 are alarms..

6 But for the feed s3se.em, for example, one, because

'

7 it is so closely tied in to the process, and two, because it
'

8 is physically disbursed among the equipment, those alarms, I

9 think, are logically placed in the control room and tha t is

10 one of the things t hat makes this beard have 300 alarms and

11 a good Navy ship has nine or ten or eleven.

12

13

14

15

16

17
,

18

19

*

20

21
,

22

|

24
|

25
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1 0 ?Can any of you gantlemen comment on possibly the

2 adoption maybe in the future of this type of a system where

3 you have just maybe a dozen alarms that are very important,

4 reactor trip, ESFS actuation, those type of alarms that

5 require immedia te operator action on a central front panel
,

6 compared to having all, including many nuisance alarms,

7 displa yed ?
.

8 A (WITNESS ESTRADA) Let me add to what I just

9 testified, and then I will turn the floor over.

10 The English have a ttempted to do something like

11 that. Perhaps you have read the literature. And they have

12 gone back from it. They, attempted to have a very minimsl

13 number of annunciated, hardwired annunciated alarms, and

14 display the balance of the alarms on cathode ray tubes.

15 Unfortunately, the cathode ray tube tends to ler0 itself to

16 displa ying the alarms in a list format with roughly 20 per

17 page, chronologically displayed, and the operators on which

18 they tried this -- and they tried it in at least one fossil

19 plant and I believe a nuclear plant as well -- com;1ained

20 because they were not visually able to organite the '

21 informatiori according to their own prioritie s and the
,

22 specific events of the moment.

23 The hcrdvired panels which display all short term

24 action type alarms in an overview, global kind cf a sense, j

1

25 allowed then to organize their priorities, get an overall
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1 picture.

2 We think that the optimum alarm system is one

3 which makes use' both of CRTs and hardwired annunciators, but-

4 the numbers of hardwired annunciators that we are thinking

. 5 in terms of are like 300 and not 30. The CRTs are still

6 usef ul in amplifying alarms. You may still have an alar *
.

7 which has constituent conditions. You have a trouble alarm

8 on a reactor coolant pump, for example, and you would want

9 the CRT to display the components of that alarm. That is a

10 logical thing to do as long as the response of the cpera tor

11 must not be immediate. If it is immediate, if he must react

12 immediately, then we believe you should display it to him

13 overhead so you do not have to require him to interact with

14 a CPT.

15 A (WITNESS SHERIDAN) I might add --

. 16 0 Could I ask one more quertion while you are there?

17 Aren't there, though, currently numerous alaras

18 th at are displayed overhead that do not require immediate

19 action ?
~

20 A (2IThESS ESTRADA) We have been in the process of

21 re 71e wing all of them and virtually every one -- now, not
,

22 r.11 have ac tually occurred . Yta know, there has not been a

23 condition to evoke certain of the alarms like some of the
24 auxiliary transformer alarms, but we have reviewed them and

25 we have been unable to eliminate in our own mind more than
i

1

I
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1 about 12 or 14
,

2 A (WITNFSS HEEX) On certain of these alarms

3 1. mediate action may be required, but it cannot be done from

4 tne control room. An example is a repeated alarm'from a

5 satellite annunciator, aux boilers is an example. It -

6 ' requires the control room operator to notify the roving
.

7 operator in that area to go check and see what the trouble

8 is. So that is a response required of the control room

9 because the roving operator may not heer the horn unless he

10 - is - in the vicinity of the satellite annuncia tor.

11 A (WITNESS SHERIDAN) In response to your first

12 question about Navy systems and the way they work, it seems

13 to me -- and I think this is generally appreciated -- that

14 Navy systems are very much simpler than commercial nuclear

15 power plants in terms of the number of bac't-up systems and

16 b'.ek-ups to back-ups and all those kinds of things. So

17 inherently the commercial plant is more complex and need s

18 more alarms.

19 The second point, I think, is that as far as
.

20 computers and CFTs are concerned, this is certainly a very

21 active area of research , both in this country and in Europe .

22 and in Japan. the Haldem Project in Norway, the CANDU

23 reactor in Canada, and many other places, but I think the

24 dust has not coipletely settled yet and th e research is

25 still going on. So in many ways, we do not, I think, have a

ALDERSON REPORTING COMPANY,INC,
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1 complete understanding of how best- to use these CRT systems

2 for alarms yet.

3 I do suspect in a certain number of years we are

4 going to see a lot more CRTs substituting f or ha rdwired

5 alarms in commercial plants, but I think there really is*

! 6 some question about whether the3 a can be readily replaced at

7 this point in time.

8 Q I guess you for :he most part addressed my

9 question, but I guess the one remaining question I have --

10 and having heard the alarm, it is still very vivid in my
l

11 mind that that horn, when it sounded in the Navy system,

12 really alerted the operator that something out of the

13 normal, not an everyday alarm, was going on, and I think

| 14 that, you know, keyed somebody that they have got to sit up
;

15 and take notice.

! 16 And I am wondering, ha ve you considered o ther than

17 just alternating tones, different types of tones as

| 18 signif ying different priorities for alarms?
|

19 A (WITNESS ESTRADA) As yet, we have not tested the
.

20 revised systems as yet.

21 Q Are you considering doing things lik e th a t , using.

22 different types of tones?

23 A (WITNESS SHERIDAN) There are several different

24 typas of tones now for fire warning and I am not sure of the

25 exact number. I

|
|

l
|
l
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1 A (WITNESS MEEK) Radiation .s different.

'6 A (WITNESS SHERIDAN) There are several now.

3 Clcsrly, as you get more than some number -- and I am not

4 sure what that number is -- you have confusion

5 discriminating the tones. -

6 0 But not as far as systems alarms. There is no
. -

7 discrimination between systems.

8 A (WITNESS SHERIDAN) At the present time, no.

9 C Can you think of any disadvantages of having,

to other than a large number of differen t tones, fire, o ther

11 things like that, as far as the operator is concerned, as

12 far as the human engineering standpoint?

13 A (WITNESS MEEK) I can think of one. If you have

14 got co ncurren t alarms, then you have the various tones on

15 top of each other, which can be really confusing. You won't

te be able to distinguish one from the other.

17 0 Never any trouble distinguishing the horn from

18 anything.

19 A (VITNESS WALSH) You are talking about a system
.

20 where there were, you know, ten alarms on three different

21 panels with three dif ferent annunciators, and I think that
.

' 22 type of differentiation went along with the fact that the

23 number of alarms is reduced to a very small number, and

24 hence, the annunciator could be a very, very loud one, and

25 you know, it saes alone with that. Whan you go to a large
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'

1 console separation with mostly remote operation, which is I

2 think the distinct difference between a Navy plant and a

3 commercial plant, that you have to go to more annunciators.

4 0 On page 11 of your testimony, you indicate that

5 the emergency feedwater system will have a mimic panel.
,

6 Is tha t the only system, ESF system that will have

~

7 a simic panel?

8 A (WITNESS ESTRADA) No.

9 0 What others will?

10 A (WITNESS ESTEADA) The decay heat system which

11 doubles as a low pressure coolant injection system, the

12 arrangement of pushbuttons on the console lends itself

13 readily to being displayed in mimic fashion, and va intend

14 to do that. Also, some of the nuclear services coolino

15 where t' tere are some relatively complex interties between

16 various branches of the system will be mimicked. There will

17 ba limited mimics in a number of other areas as well, the

18 hydrogen recombiner, for example, which is something the guy

19 hopefully will never have to use, but certainly thare is

20 going to be a small display added to allow him to understand-

21 what functions each of those valves serves.
.

22 So the answer to your question is there will be

23 other mimics in most cases either built on new hardwa e that
24 is being added, which is going to be put in in mimic form,

25 as in the esse of the hydrogen recombiner, or where the

|

|
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1 existing arrangement lends itself, and the complexity of the

2 system is such that it needs to be done.

3 C Are these all additional changes, or were any of

4 the systems mimicked previous to --

5 A (WITNESS ESTRADA) The make-up system was and -

6 still will be mimicked. I should have mentioned tha t.
.

7 A (WITNESS MEEK) Some of the in-plant power

8 distribution was mimicked on the original design alco.

9 0 The Class 1E?

to A (WITNESS MEEK) The Class 1E and the conventional,4

!

11 the non-safety.

12 0 Is a mimic the preferred way -- th e co n sul ta n t s I
!

13 as directing this to -- is that the preferred way of layino

14 out controls on a panel, generally considered to be,the
4

15 preferable way to do it?

16 A (WITNESS SHERIDAN) I think you have to realire

17 there is a conpromise that sometimes has to be struck

; 18 between functional layout on the one hand and mimic on the
I

19 othe r. If you mimic -- well, let me go back . If you have a
.

20 number of controls or displays for parallel systems groupedj

21 together, the mimics for those systems can get all tangled .

22 up , and that can be deleterious to plant operation. So

23 sometimes you have to make a tradeoff between functional'

J

24 grouping on the one hand and mimic on the other, and this

25 was a consideration.

!
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1 Q But from a human engineering standpoint, is a

2 mimic --

3 A (WITNESS SHERIDAN) You cannot say that one ic

4 preferred to the other. Sometimes the functional grouping

! 5 is preferred. Sometimes the mimic is preferred.o

6 A (WITNESS CHRISTENSEN) I think what Dr. Sheridan
.

7 is saying is that this is still in part at least an art, and

8 the final answer comes with tests. You do it and you test

9 it with people, and you see how they react, and if possible

10 you have alternat .ves and let them -- you test them on two

31 or three and see which one works the best. At least that is

12 th e way I would approach the answer to your problem.

13 A (WITNESS ESTRADA) I wanted to mention a couple of'

,

14 criteria I tend to apply in my own mind. One is that if, as

15 Tom, I believe it was, pointed out, if it is functional, if

16 the guy is interacting with the control all the time, as,

17 for example, a rod control system, I do not think tha t is

18 something that needs to be mimicked, and furthermore, the

19 functional thing, the convenience of where the control is

~

20 placed relative to display i: more important.

21 But if, on the ca.er hand, it is a system that he
,

22 walks up to infrequently and to walk away from in the--

23 process industry, f or example, and particula rly where the

24 fluid system may be complex, if it is difficult to describet

|
25 the specific function of a valve or pump by a set of words,

,
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1 then I think the mimic really does convey the information in

2 an optimum way.

3 Q I noticed some of the deficiencies that were

4 iden tifiad by the NRC 's team that many of the deficiencies

5 involved some separation criteria that was required in the
,

6 original contrcl room design . Putting redundant portions of

'

7 controls for different systems on different panels, is that

8 still generally a requirement, or is that something that was

9 unique during this particular design?

10 A (WITSESS TEEK) Wall, that is generally required,

11 and it is general practice. If you put th e devices very

12 close together, you wind up putting internal fire barriers

13 in the board itself, which makes the physical arrangement of

14 the wiring in the board difficult. The preferred method is

15 physical separation.

18 Q Does that preclude, say, putting the A and the --

17 for example, the two halves of the MPI system on the same

18 panel?

19 A (WITNESS MEEK) No. The rule of thumb is keep

20 them three feet apart. -

21 Q So there are many of the systems that are on
.

|
22 different panels now that cculd have been put on the same

i

23 panel with today's standards.

24 A (WITNESS MEEK) Yas.

25 0 On page 14 of your testimony, the inverted

!

i

I
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1 paragraph that has a n open circle or circle in front of it, |

2 you say, " Provision of an automatic rer,et feature for -high

3 pressure injection actuation logic circuit on increasing

4 pressure."

5 Does this reset feature actually bypass the high
.

6 pressure injection system?

~

7 A (WITNESS WALSH) No, it does not bypass. It

8 allows the operator during this period of time to bypass the

9 system if he desires from the control room by a physical

10 ac tion . The previous design, I believe, the operator action

11 -- the operator had to go to the ES cabinet switch, in a

12 different room, and reset this. Resetting that bistable has

13 no w been made automatic and allows tha operatcr to reset it

14 from the control room, but it does not reset the function

15 automatically. The. pumps will continue to run unless the

je operator first bypasses them, then turns off the pumps.

17 0 So it is just a ma tter of resetting the l'itiation

18 sign al.

19 A (WITNESS WALSH) That is correct.

20 0 Not the functional part of the system.*

21 A (WITNESS WALSH) Ihat is correct.
,

22 A (WITNESS ESTRADA) I think we ought to be c reful

23 with the word " bypass." Here, in this case, what it amounts

24 to is once the pressure is above the s.etting for injection,

25 in other words, in this case, above 1600 psi, the operator

f
I
|

|

|
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1 .:esets the bistable which in effect re-enabler the system,

2 so that if the pressure drops again, the system will start.

3 C When we made our tour of the mock-up of the

4 control room, it was pointed out tha t the locatin of the

5 t-sat netor and several oth<#r now critical alarms was not -

6 fixed, wa s not certain.
.

7 Has that been finalized, the design f or that

8 system, and what are the details?

9 A (WITNESS W ALSH) The location has been laid out

10 for the t-sat meter. I do not know what other critical

11 alarms you are talking about.
<

12 0 Psrdon? I did not get the last.

13 A (WITNESS WALSH) I do not know what other critical

14 alarms you are referring to.

15 0 I f orget, but there are some other -- one of the

"

16 designs had soma other information displayed with the t-sat

17 meter. I was wondering what the final design lo- ts like and
a

yg how readily -- what are the alarms f or, because of course,

3, now, that becomes a very critical indication, and I am

20 vondering what the finalized version of that indication and
'

21 ala rm system is.
*

,

22 A (WITNESS WALSH) Well, the t-sat meter is going to

23 be reloca ted . It is going to be a digital meter. '!t is

24 going to be located on the panel to the center left, I t hink

25 it is, high enough so it can be viewed by the opera tor, in

L
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1 letters that will be clearly legible from the front of the

2 console. There will be two t-sat meters, one for loop 7. and

3 one for loop B. As far as whatever else you are referring

4 to, I am not sure.

5 A (WITNESS ESTEADA) Perhaps you are referring to.

6 the additional instrumentation which was displayed in the
.

7 tentative display there. There were no alarms that I

8 recollect, and the layout is such that those additional

9 instruments can be accommodated.

10 It is escentially the arrangements which I believe

11 You may have seen.

12 C What indications were they? i

13 A (WITNESS ESTRADA) There is a digital display of

14 hot leg temperature, cold leg temperature, loop pressure,

15 steam pressure. I cannot rememberifthereareanyothiers,

16 but those I know were there.

17 The object was and still is eventually to give an

18 overall thermodynamic display shich is visible not only to

19 the console operator but also to the shift foreman standing

*
20 at the operating console behind.

! 21 0 Are there alarms associated with that signal?
,

22 A (WITNESS WALSH) I think there is an alarm

23 associated with the t-sat meter, b ut I am not sure, I am not

; 24 really familiar with that modification.

25 C Will it be one of the ones that would be color '

|
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1 coded as important?

2 A (WITNISS WALSH) I do not remember, you know, if --

3 0 Tould you think, in your engineering opinion,

, 4 would it fall into tht category as being one of the ones
|

| 5 that needs to be color coded as being more important than
.

6 others?
.

7 A (WITNESS WA1SH) I think it would be, yes.

8 Certainly it is going to require operator action, but you

9 know, I do not know the status of that alarm, where it is

10 going to be located. So --

11 C Will the safety system display panel -- I believe
.

12 that is the proper name for it, the ne w system that is

13 required in t'.ie emergency planning area, it is safety system

14 status panel. Yo, the one that is required for the

15 energency planning in the technical, off-site technical

16 center.

17 A (WITNESS W A LSH) The one referred to in NUREG-0896?

18 9 Yes.

ig A (*JITNESS WALSH) Safety parameter display system.

20 0 That 's righ t. That is it. !
*

21 A (WITNESS W ALSH ) It is presently not, I dcn't
,

22 think, an identified scheduled requirement as of yet. It

23 has not been a fully defined system. '4e d o ha v e sy.w te n s .|

24 identified f or cetting data to the technical support center

25 and the off-site su pport center, but I de not -- you know,
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1 right now we are not calling them safety parameter display

*2 systems.

3 Q What are the details of these systems that do get

4 information to those two locations?

5
.

6

~

7

8

9

10

11

12

13

14

152

16

17

18

19

* 20

21
.

22

23

24

25
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1 A (WITNESS WA1SH) They will be remote terminals so ,

2 the process computer that can access data that is available

3 on the process computer.

4 Q Particularly the consultants, do you feel that

5 this independent display panel with this important .

8'information is a very good aid for operator accident
.

7 identification; something that is very helpful or just, you

8 know, maybe useful, or how would you classify it?

9 A (WITNFSS SHERIDAN) Are you referring to the

10 safety parameter display panel, so-called?

11 C YeS.

12 A (WITNESSS SHERIDAN) I think it is clear that that

13 is redundant information relative to what is there now. I

14 would believe that the NRC feels that bringing certain

15 information together in one place in one, let's say,

18 integrated display would be an aid to the operator, and I

17 would agree to that. So, in tha sense that it would on a

18 probabilistic basis improve the situation, yes, I would

19 quess it would.

*

20 0 Is there any type of human engineering factors
.

21 that would go into designing a panel like that? .

22 A (WITNESS SHERID AN) Yes, there are , and these are

23 being actively engaced in throughout the industry. I do not

i 24 know the status of that, but I know there has certainly been

25 some consideration and some participation in committee
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1 meetings and other activities by members of the TY! staff.

2 C Do any of the controls, particularly I as talkinc

3 controls lik e , f or e xam ple , the high pressure injection

4 bypass signal, or other similar signals that you would not

5 want to be inadvertently actuated, are any of those systems
.

6 protected by cover plates or something like that?

'

7 A (WITNESS ESTRADA) Yes.

8 0 All those systems are protected with flip-up cover

9 plates, that type of --
.

10 A (WITNESS ESTRADA) For example, the closed push

11 buttons on the high pressure injection isolation valves are
|

| 12 covered with cover plates, are are the comparable valves for

13 the low pressure coolant injection. There are a number of

14 others where push buttons , inadvertent actua tion could

15 produce a disruption. There is a collar placed around them,

16 and they have been there in place, by the way. This is not

17 some thing that has been required to be added as a result of

18 this review. They were there before to pre"ent inadvertent

19 actuation .

20 Q Specifically they b ypa ss for the high pressure*

( 21 injection protected that way.
*

|

22 A (WITNESS WAlSH) The bypass of the actuation

23 system ?

' 24 C The bypass which allevs the operaters to take
|

25 manual control of pumps. -
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1 A (WITNESS ESTRADA) The high pressure injection

2 system cannot be bypassed once a pressure of 1750 psi, !

3 think it is -- don 't quote me on the number -- has been

4 reached. In other words, when pressure is above 1750, you

5 are no longer able to bypass the high pressure injection .
,

s 0 What I was talking about, when the system is
,

7 initiated and it is actuated and it is running, the cperator

8 procedurally when certain conditions are met, he can

9 physically bypass, press a button which bypasses the signal,

to then he can throttle back, either turn off pumps or throttle'

11 some of the valves. That is the button I am talking about.

12 A (WITNESS ESTRADA ) Let's go through the scenario

13 because I as not sure there is a button such as you

14 describe. Let's suppose that the coolant pressure drops

15 below 1600 psi because of a leak and the high pressure

16 coolant injection pumps come on, and they pump water into

17 the plant through four valves, MUV 16, A, B, C and D.

18 Now, if the pressure remains below 1600 psi in--

19 other words, if the outleak is greater than the capabilities
,

20 of the two emergency makeup pumps which have come on -- then ~

21 there is no way to bypass this system. It cahnot be |
*

|

22 bypassed in the sense tha t you can defeat the initiatine

23 si gn al . You can throttle slow, and in accordance with

24 procedures, if pressure comes back up and you have 50

25 degrees subcooling and you are about to f.11 the
|

|

|
i

.
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1 pressurizer, you may throttle the flow. But you are not

2 able to bypass the system in the sense that you can press a

3 button and def eat it.

4 DR. JORDAN: Mr. Baxter, it seems to me that this

5 testimony -- I can see Mr. Dornsife shaking his head -- is
.

6 at variance with previous testimony by the Licensee pointino

"

7 out the necessity of civing the operator freedom of s ation,

8 that it should not go to completion. I believe it would

9 help to not get the record mixed up here.

10 MR. BAXTER: Well, we do ha ve testimony that --

11 DR. JORDAN: I think he is saying if the pressure

12 remains low, then the opera tor cannot bypass it, the

13 operator cannot turn it off, and I believe that is at

14 variance with the previous testimony.

15 WITNESS WALSiis I do not think he is saying that.

16 He is saying regardless of whether the signal is in bypass

17 or not , you can turn off the pumps and you can shut the

18 valves by some means from the control board. I think Mr.

19 Estrada's point is that there is not a button where you

20 press that allows you to handle that.'

21 MR. DORNSIFE My recollection of previous
,

22 testimony was that there was a physical button there which

23 bypassed the signal and allcwed the operator -- until tha t

24 button was pressed, the operator could not do anything with

25 the system. It was aligned to pumps at the reactor coolant

!
L
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1 system. Until the button was pressed, he could not change

2 that.

3 A (WITNESS ESTRADA) Let's clarify again. Whon the

4 system is below 1600 psi it cannot be bypassed. Once having

5 initiated it cannot be by pa ssed . The only retson -- I am -

6 familiar to some extent with the prior testimony. The
.

7 throttling action, the use of MUV 16 to throttle is not in

8 any way interlocked, and the administrativa instruction to

e the operator is to ensure that you not throttle "UV 16 until

10 50 degrees subcooling is achieved and unless the pressurizer

11 level is rising, so that the pressurizer is nearly full or

12 something to that ef fect.

13 BY MR. 00RNSIFE:

14 C What is the significance, then, in the procedures

'

15 of bypassing the system?

16 A (WITNFSS ESTRADA) The bypass is required for

17 normal operation when you are cooling down. That is the

18 reason the bypass is there. It is not for the purpose of

19 defeating the system during some accident scenario; it is
.

20 for the purpose of when you are coolino down , you want to

21 reduce the pressure and you do not want to initiate high ,

22 pressure injection. And the bypass is for the purpcse of

23 simply preventing it.

24 The procedure is as you cool down and begin to-

25 depressurize, when the pressure reaches 750 psi, a light
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1 comes on and tells you you tre now permitted to bypass.

2 Until the pressure reaches that point, you are no t allowed.

3 Then before you reach 1600 psi, which, of course, would

4 initiate the injection, you press thic bypass and'the bypass

5 is on, and then as you drop further in pressure.

6 intentionally below 1600, the high pressure injection pumps
.

7 vill not come on.

8 The function of that bypass button is not to be --

9 th a t bypass button is not to be used in any accident

10 scenario.

11 HR. DORNSIFEa Do you share my confusion, Dr.

12 Jordan?

13 DR. JORDANS I think it is going to take some

14 study of the previous testimony to try to straighten this

15 one out.

16 MR. DORNSIFEa If tha t is the case, it satisfies

17 some of the concerns of the other contention, in my opinion.

18 CHAIRMAN SMITHa Would you repeat, Mr. Dornsife?

19 MR. DORNSIFEa How he describes the design, it

*

gn sounds like it satisfies some cf the concerns that UCS had.

21 DR. JORDANS It seems to me it would, toc.
,

22 3R. BAXTER: That is not my impression. I did net

23 think UCS' issue has anything to do with operational

24 by pa ss . I thought it was qction taken by the operator after
25 an automatic safety signal initiated HPI.
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1 MR. DORNSIFE: It was.

2 DR. JORDAN: But UCS' contention was that the

a operator should not be allowed to turn it off, that there

4 should be automatically --
,

5 MR. BAITER Cnce automatically initiated. . .

6 DR. JORDAN: One init.'ted, then the operator
.

7 could not turn it of f , and there was no way the operator

8 could turn it of f, if UCS was to prevail. On the other

9 hand, I believe the Licensee said that if the meters showed

|
'to that there was a 50 degree subcooling margin, if that was

11 there then they were perfectly free to turn it off.

12 dR. BAXTER: That is right. I do not understand

13 what the inconsistency is.

14 CHAIRMAN SMITH: And it went one step further.

15 WITNESS WALSH: That would be below -- it would be

16 hard to realize a situation where you would have 50 degrees

17 subcooling and be below tha setpoint of the system. Once

18 you get above the setpoint of the system, you can reset it

19 and turn it off.
~

20 DR. JORDAN: By setpoint you mean 1600.

21 WITNESS WALSH: Yes, 1600. When it goes below
,

22 1600, it is on. I do not believe you can bypass the

23 signal. When it comes above 1600, you can turn it off, and

24 you may or may not have subcooling. You may only not have,

25 you know, pressuriner level in that condition.
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1 DR. JORDAN I see. Possibly so.

2 MB. DORNSIFEs That was not my impression when we

13 received th e testimony on the other contention. ;

4 (Doard conferring.)

5 DR. JORDANS Possibly we can straighten it out.
,

6 What I remember from the UCS testimony is that they felt

*

7 that the function should be required to ge to completion

8 before the operator had any possibility of bypassing; that

9 there were not buttons that could be actuated that would

10 stop the action of the high pressure injection system until

11 the f unction was complete, and by the function complete,

12 they looked at the procedures manual and there were several

13 things that must be set aside, 20 minutes operation of 50

14 degrees subcooling margin, and, of courtia, a recovery of the

15 pressure.

16 Now, I guess tnat Mr. Estrada is saying that if

17 the pressure recovers, then the operator may bypass and that

18 would be still consistent with what -- possibly consistent

19 with the previous testimony, and would still violate what

20 UCS would claim was required. So I just do not remeaber for-

21 sure now about bypassing on the pressure. If the pressuru
.

'

22 remains below, then I am not sure.

23 So, Mr. Estrada ma y be perfectly correct is that

24 is the only requirement for bypassing.

25 WITNESS WALSH: Well, assuming in this confusion
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1 that it is impossible to -- or it is -- you know, I think I

l
2 what tha . tuation is if you have a signal in and you try to l

I
i

3 turn off a aakeup pump and use'it in a normal manner, it'

4 would not turn off, it will restart. But if you take it to

5 pull to lock, I am sure that stops the pump.
.

8 DR. JORDAN: If you do what ?

.

7 WITNESS WALSH4 If you take the control swi tch to

8 the pull to lock position, that locks out all automatic

9 bypass, so in that manner the opera tor cannot bypass when he

to is below without actually -- I think the same is true for

11 the valves. I do not think the situation is such that when

12 the valve reaches its designed stroke position -- he lits a

13 limit switch. It operates the motor. I think at that time

14 you can then shut the valve. So that means you can throttle

15 back on the valve. So in that situation ycu have net

18 bypassed the actual actuation sisnal.

17 DR . JORD AN : But you may step the pump.

18 WITNESS VALSH: Right. And the only way you can

19 restart the pump, I think you have to physically go down and

20 reset some breakers before you can restart the pump in that -

21 situation because of the signal being actuated.
,

22 MR. SHOLLY: Dr. Jordan, unless I am mistaken, I

23 think the pull-to-lock situa tion happened during THI-7 fer a

24 while. I think it is mentioned in NUREG-0600 sequence cf

25 events. Cne of the pumps was put in the pull to lock
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1 position. The pressure dropped down. It was called upon to

2 operate and it v o '.d not operate.

3 WIti,'95 ESTRADA: I was attempting to address the

4 single button question rather than -- these are unusual ways

5 of by;assing things. Obviou ;1y you can rap out the
.

6 breaker. There are ways you can defeat specific safeguards
9

7 if you put your mind to it.

8 DR. JORDANS okay. Th en Mr . Dorncife, I am not

9 sure but wha t I cannot disagree with what Yr. Sholly is
.

10 saying at all.

11 MR. DORNSIFE: I may be mistaken too.

12 DR. JORDAN: We were bo th sta rtled , obviously.

13 MR. DORNSIFE: I have maybe a question that might

14 clear it up.

15 DR. JORDAN: Go ahead.

16 BY MR. DORNSIFE (Resuming)

17 Q !s the control for HPI on Unit 1 similar to what

18 it was on Unit 27 T- it the same type of control system?

19 DOOS .anybody know?
'

20 WITNESS WALSH: I cannot answer that for sure. I

i 21 think it does have some differences. It does have
,

22 dif f erences in actuation pressi.r es, and the bypass and reset

23 system may have some differences. I cannot give you an

24 absciute answer on that.

25 0 Because the operators did turn pumps off while the

!
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1 pressure was below 1600 pounds.

2 A (WITNESS WA1SH) That is correct. That is what I

3 remember, too.

4 Q And you a re saying that could not happen on Onit 1.

5 A (WITLESS ESTRADA) Well, as Mr. Walsh pointed out, .

6 they can trip the breaker.
.

7 Q But not stop it and cessart it like was done

8 during the accident. There was no --

9 A (WITNESS ESTRADA) I don't believe so. That is

10 right, I do not believe that is possible. Now again, I have

11 not operated the controls persont.11y myself. This is based

12 on my review of the procedures with the operators. And

13 also, incidentally, in order to correctly label these

14 bypasses and pushbuttons, we have made a review of the

15 circuitry for Unit 1.

16 0 I just have one more question. In your green

17 bound book, Exhibit 23, pace 28, figure 1.

18 A (WITNESS WA1SH) Is it 28 in an appendix or 29 in

19 the main section?

20 0 I am sorry; Appendix 3.
.

21 A (WITNESS ESTRADA) The control room diagram?
,

22 Q That is correct.

23 For obvious reasons, the eason being I am on ths

24 othat end of the line, I am interested in where the DER

25 phone is going to be, the phone to the state. It is

ALDERSON REPORTING COMPANY, thC,
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1 indicated on here, but my recollection from our tour is that

2 the phone was located back in the far right-hand corner at

3 the accident assessment center, not at the desk where it is

'4 indicated on this diagram.

5 CHAIP?AN SMITH I want you to identif y the,

6 phone. DER. What does that mean?
'

7 ER. ROBERT ADLERs Department of Environmental

8 Resources.

9 PY MR. DORNSIFEs (Resuming)

to C I am wondering what will be the exact location of

11 hh a t phone.

12 A (WITNESS WALSH) That phone, I believe -- I am not

13 sura -- I think it is in the location indica ted on the

14 dia g ra m . It has also, I think, extensions in the

15 supervisor's office of the technical support center, if I'm

16 no t mistaken.

17 0 Is there such a thing as an accident assessment

18 area back in the corner, which would he somewhere near the

jg switching and ta ggi ng operation center in that area? The

20 tour guide for our control room tour indicated that area was'

21 called accident assessment center, and the DER phone was
.

22 back t1ere. I specifically asked him where it was.

23 A (WITS *ESS WALSH) I do not believe it is. I think
.

24 you could easily answer that question by making a trip to

25 the control room. There is no use speculating. It is a

|
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1 simple thing to find out.

2 0 I would sppreciate it if we could get an answer

3 because I am particularly interested in the location,

4 knowing who I am ts1 king to and where.

5 A (WITNESS ESTRADA) In the walk-throughs we did
,

6 valk through a number of scenarios where they were required

'

7 to pick up one or more of these phones, and they went to

8 that location indicated on this diagram and picked up a

9 vooden simulated phone. Now, in some cases the call-back

to function -- in some cases there is fransmission of

11 information out from one of these phones, and then there is

12 a call-back function where the shift supervisor has to

13 respond , and in that ca se the phone , as I recall, ir in the

14 shift supervisor's office, so there may be more than one

15 phone connected to DER. I s= not certain.

16 0 Under all cases is the shift supervisor the one

17 who is designated to talk to the DEF?

to A (WIT:!ESS WALSH) I believe that is s*;ecified in

tg the emergency p3tn. I de not have an answer fur that.

20 MR . DORNSITEs I an sure we vill get into it later. -

21 CHAIRMAN SMITH: Mr. Cutchin.
.

22 MR. ADIEEs Excus2 me. I have questions.

23 CHAIBYAN CMITH: Excuse me.
I

|24 MR. ADLER: I have a series of questions based on

25 NUREG-0752. On page 7 of th a t document --

I |
|

ALDERSoN REPORTING COMPANY. INC.
.

1

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



|

10,343

1 DR. JCRDANs Just a minute. Let me get that.

2 CHAIRMAN SMITH: What page?

3 MR. ADLER: Page 7. That is the staff's

4 evaluation.

5 DR. JORDAN: What page?
,

| 6 HR. ADLERa Page 7.

~

7 BY ME. ALLER:

8 0 Item 2(b) says that the process computer

9 capability is limited and its vintage raises the question of

10 reliability of information presented to operators. I was

11 wondering if any of you gentlemen knew what the staff's

12 problem was in terms of reliability. Is tha t simply a

13 question of the timing of information between the operators

14 or the accuracy of information?

15 A (WIT"ESS W ALSH) I believe -- you may have to ask

18 the staff this. I believe their concern was just based on

17 the fact that it is a Bailey 855 computer, vintage 1968.

18 There is a specific contention on this subject and I believe

19 testimony has already been presented, which we answered. 3. s
j

20 far as the staff'; specific comment, I think you will have'

21 to ask them. They never indicated to us that they had any
.

| 22 specific problems with reliability. The computer itself has

!
I 23 had a very high reliability on-line record. Very seldom has

{ 24 it ever failed during plant operation.

25 Q So you do not really understand the staff's

ALDERSoN REPORTING COMPANY,INC, -
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1 allegation in Item 2(b).

2 A (WITNESS WALSH) No, other than I think it was a

3 prejudice tha t it is an old computer. There is no doubt

4 about tha t.

5 0 On page 8, Item 39(b), setpoint knobs on Bailey
,

6 controllers do not lock and can be accidently rotated. Now,

7 the correction noted there is that the Licensee will
'

8 emphasize during operator training and retraining the neid

9 to f requently check control or setpoint knob settings. 2 am

10 int'erested in why locks cannot be installed on those

11 instruments.

12 A (WITNESS WALSH) Because the setpoints vary during

13 oper ation . The staff reviewers, I believe, thought that

14 these setroints were similar to those in some of the

15 protective systems that were set and were there for

' 16 protecting the plant during some of the operations.

17 We got into discussions with them, and these a re

18 things that are on setpoints like pressurizer level

tg cuntroller in which the setpoint varies depending on the

20 povar. So, some of them are feedwater flow, which may be -

21 varied during operation depending upon your power level.
,

|
| 22 Those type of satpoints are things that are there for the

23 operator to adjust during operation to reach whatever

24 conditions he has set those to .

25 So it is not really practical or desirable to put

ALDER $oN REPORTING COMPANY,INC,
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1 a lock on that type of a setpoint. Setpoints that are in

2 safety systems either '. a v e locks on them or, for instance,

3 the reactor protective system cabinets are locked shut

4 during operation. The only time they are open is when they

5 are being calibrated..

6 Q Moving down to Item 3(d), legend swi h covers are
.

7 interchangeable. The licensee proposes to correct this

8 deficiency through administrative or operating procedures.

9 Now , . is there some reason tha t those covers need

10 to be interchangeable? Why not simply make them fixed in

11 place?

12 A (WITNESS ESTRADA) Well, the legend covers are

13 removable tr allow for replacement of the lights that

14 ba ck ligh t the pushbuttons. These are backlighted

15 pushbuttons. We are really proposing to do more than the

16 SER implies here. Currently the pushbut ons for all valves

17 include the descriptor for the valve, a name for it, as well

18 as a number for the valve, and finally, an open-closed

ig position indication.

'

20 For example, for a two pushbutton valve, one

21 pushbutton will have the name of the valve, the number, and,

22 the word "open," and the other, similar words for the word

23 " closed." Now if, for example, the legend cover for one

24 valve were to get interchanced with another legend cover

25 during the proces c' lacing lights, the danger is -- the )
#

|
|t

|
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1 thing of concern the SES is talking about here is the

2 operator would push the wrong button bacause it has the

3 incorrect legend.

4 To correct that possibility, there are effective

5 administrative procedures that can and will and, I believe, .

8 are taken, which is to remove only one legend cover at a
.

7 time; but in addition, the relabeling of the valves, the

8 name for the valve and the number for the valve will appear

9 on a label plate adjacent tc , not on, the switch covers.

10 And the only words that will appea r, than, on the

11 pushbuttons themselves, the legend cover themselves will be

12 th e words "op en" or " closed . " Those will be color coded,

13 and there is a position code: "open" is always to the right

14 or above, and " closed" is alwayr to the left or below, so

15 that the chances now of interchanging a pushbutton and the

18 consequences of interchanging it and, finally, the chances

17 of detectino it if in the long shot it is in terchanged are

18 much reduced.

19 Q On page 13, item 6.2.A. Makeup pumps are not

20 grouped together, and the Licensee's proposed solution is to
~

l

21 use effective labeling and dema rca tion. Have you considered
,

22 regrouping these instrumsnts and, if so, why have you

23 elected to use labeling and demarcation rather than

24 regrouping?

25 A (WIThESS WALSH) This is specifically one of the

ALDERSoN REPORTING COMPANY. INC.
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1 instances of separa tion criteria . Cne of the makeup pum ps

I believe it is 1(c) -- is located on a separate panel to1
--

3 meet those requirements for separation. The consequence of

4 moving that pump would mean we would have to -- to put it on

5 the same panel, there is no place that is three feet away.

6 that is convenient, more than convenient, that would allow
.

7 it to be grouped with the other makeup pump, so we would

8 ha ve to install a fire barrier.

9 The way it is located now, the pump is well

10 labeled as a makeup pum p and it is located together with its

| 11 controls and its indicators. So we do not perceive thit
|

| 12 this is a problem that would require us moving that pump
|
' 13 from one pa n el to the next.

14 C Was the same consideration true for Item 8(c) on
15 page 17?

16 A (WITNESS WALSH) That is correct. It is the

; 17 separation criterion.

| 18 C On page 14, Item 6.2.E, there is a statement that
|

| 19 the ESS activation is currently indicated by a mislebeled
|

'

20 alarm vindow. I wonder if someone can explain how that

21 occurred..

22 A (WITNESS ESTRADA) I am not sure that word

23 " mislabeled" is quite correct. I do not recall the exact

24 wording of the alarm, but the implication is that it is an

25 enuncia tion simply on low pressure coolant injection, and

ALDERSON REPORTING COMPANY,INC,
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1 that is not the case. Either 1600 psi or 4 psi will licht

2 off the specific enunciator window. This is the one that is

'

3 mislabeled.

4 Q That was a design error and not the case of

5 someone putting th e wrong label in the wrong place.
.

6 A (MITwESS ESTRADA) That is right. That is the way

7 the legend plate was engraved. It was a matter of *

8 interpretation as well. If the operster interpreted

9 correctly, he would reach the right conclusion. But it was

10 too obscure.

11 Q Back on page 8 --

12 CHAIRMAN SMITHS Berore you leave that page, I

13 notice the next one, F, about the engineered safeguards

14 panel, and you discussed it before about the lights. Is

15 that the one -- maybe Mr. Walsh can tell us -- when we had

16 the control room visit that was on the forward wall high

17 above --

18 WITNESS WALSHs If you sre standing in the center

19 of the console, it is just to the right and above. That is

20 correct , it is that panel. -

21 CHAIRMAN SMITHS In actuality, although it was
.

22 true that we had difficulty discerning that those were truly

23 blue ligh ts ligh ted , the opera tors, did they have any

24 difficulty?

25 WITNESS WALSHs They do have difficulty

ALDER $oN REPORTING COMPANY,INC,
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1 occasionally seeing -- if a ligh t bulb burns dim a t the end

2 of its life, it is very difficult sometimes to determine

3 whether it is on or burnt out, and the filter in that vindov

4 is very, very opaque blue, and we are looking at either

5 replacing th a t with a lighter blue color or replacing the
.

,

6 switch itself.

*

7 BY 3R. ADLER: (Resuming)

8 0 Back on page 8, Item 3E, referring to the burned

9 out indicator lamps, now I am interested in the relationship

10 between the control room design review and review of

11 maintenance procedures in the plant. Is there going to be

12 some kind of ongoing maintenance program to periodically

13 check the bulbs in the various functions of the control room

14 panels to make sure that, for example, there are not bulbs

15 that are burned out and other deficiencies?

16 A (WITNESS WALSH) There is going to be a procedure

17 that requires the operator to check what ligh ts a re lit.

18 There are some difficulties in that that during tests when

19 you operate components you can see bo th states of the

20 ligh t. In soma systems which are infrequently operated,'

21 there is no easy way of checking the bulb that is not lit.
.

22 However, the probability of an unlit bulb burning out is

23 much lever than one that is burnt out, and we feel that we

24 have pretty good statistics on checking the lightr that are

25 bur .ing and checking those that are tested, and when they
|

!
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1 are operated we should be able to catch burned out light

2 bulbs.

3 0 When you say that you cannot test some of the

4 lights, are you saying tha t you cannot turn the light on

5 without activating the signal that that light is indicatino; -

6 there is no independent on-off switch or something --

.

7 A (WITNESS WALSH) In many of the circuits there is

8 no test, light bulb test pushbuttons. The enunciators have

9 that and some cf the controls have that, but in large part,

10 most of the local controls for valves and pumps do not have

11 any method of testing the other component without actually

12 operating.

13 0 So the only real time tha t you could test all the

14 bulbs in the panel would be during shutdown for refueling.

15 Do You have plans to do that?

16 A (WITNESS WALSH) Checking them all at once? 'f e ll ,

17 all the safety grade components go through a surveillance

18 test in which the systems are actuated. You know, I believe

19 it is at least on a monthly basis, so that in those like th e

20 emergency saf eguard systems, all those components vill
.

21 change cycle pariodically, and during that time you can ,

22 check the bulbs. On the ones that are continuously b u rn in g ,

23 you can check those any time.

24 So, as far as checking them on a refuelino --

25 there would not be any more -- you can operate certain

ALDERSoN REPORTING COMPANY,INC,
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1 components more freely during refueling, but that is not,

2 you know, 100 percent the case.

3 0 For those --

4 A (WIT. NESS ESTRADA) let me supplement that. Once a

5 year check is not enough. The light bulb life for one that
,

6 is on can be substantially shorter than , say, the 8000 hours

'

7 that might intervene between ref uelings, so you have to

8 devise a test strategy and procedure that gets lights that

9 are burning substantially more frequently than that.

10 Q Well, couldn't you simply have a normal, regularly

11 scheduled replacement program for tho se lights tha t cannot

12 he tested , where you go around and replace the bulbs and

13 then test the ones that you have taken out?

14 A (WITNESS WAlSH) That is a possibility. The

15 number of light bulbs in the control room is large. In some

16 of those light bulbs, actually they are in such a--

17 position that changing them sometimes causes the bulb to

18 burn out in some cases. The controls are censitivs. It is

19 a ma tter we looked at. If we replace them on a regular

20 schedule, it would take sevaral days to go through the'

21 control room completely, you know, like three or four days
.

22 every time you did this.

23 Wha t it amounts to is that when you change some

24 light bulbs there is a possibility you can actually actuate

25 a component. Some of the valve pushtuttens that are pushed
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1 to operate, when you go to take a bulb out or push a bulb

2 in, you can actually start the valve moving. So, there is

3 some concern on some of those.

4 A (WITNESS MEEK) Let me add to that, Mr. Walsh.

5 The pushbuttons used for the control of the valves are
,

6 Master Specialties Corporation Model 107. There a re two

.

7 bulbs for each indication. So, to completely lose

8 indication, you have to lose both bulbs, which gives you

9 some assurance that you do not totally lose all indica tion.

10 If one of the two burns out, the decline in brightness is

11 pretty obvious and the opera tor knows he has lost half of

12 his bulb life.

13 0 I am sorry; I missed the first pa rt of that

14 statement. Which indications did you say have a redundant

15 bulb?

16 A (WITNFSS MEEK) These are the square push-drop

17 control buttons. There are two types of devices used. One

18 is a control indication device, the square ones, and the

.ig other is indication only, which is just a backlighted

20 legend. The ones that have the centrol and indication ~

21 feature have two bulbs.
.

22 0 Would you say you have two bulbs for every

23 important indicator light in the control room?

24 A (WITNTSS MEEK) For those items that you have

25 control of f ron the control room, yes.
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1 0 '4ould it be possible to put a test circuit in the

2 control room to test all of the bulbs, and how could that be

3 accomplished?

'

4

5; .

6
i .

7

8

9

10
.
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i
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1 A (WITNESS vALSu) I guess in the realm cf
.

2 engineering anything is possibla. The problem in come of

3 these, if you try to rewire a circuit indicator on a safety

4 grade circuit, you get into the fact tha t you are putting

5 another power supply into a circuit which may now become .

6 cross-connected with the indicator in a circuit, and that
.

7 adds some complexity, some edditional wiring, and the

8 additional possibility of getting a fault in that circuit

g from th e test pushbutton.

10 Where we are replacing indicators, for instance

11 the emergency safeguards panel, our modifica tion is being

12 replaced with a different type of indicator than we now

13 hava, which will have a push to test capability. Fo within

I guess within the near future, either this year or the14 --

15 next, by the first refuelinc, that panel vill have push to

16 test buttons.

17 That is an option. It means pulling out the old

18 circuit , replacing it with new hardware and putting in a new

19 circuit. And like we said, we looked at other options.

20 Most of the indicators have two lightbulbs and we de not
~

21 consider it necessary in all cases to comple tely change the
,

22 control cord wiring to include this capability.

23 0 If you were designing a new panel for a new plant,

24 would you design into that panel the capability to test all

25 of the lights?
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1 A (WITNESS WALSH) Yes, I would. As I said, where

2 we are designing new components we are doing that.
,

!

3 A (WITNESS ESTRADA) I would attempt to find a way

4 of getting indicatice without using an incandescent bulb.

5 Basically, the problem is that the incandescent bulbs have
,

6 too short a life, and with as many binary indications as a

-

7 power plant requires, any power plant is burdened with this

8 particular problem. This is not something that is unique to

9 Three Mile Island Unit 1.
.

10 I think the industry needs to do something to come

11 up with some different way in like format displaying this

12 info rm a tion , which does not require replacement every 3,000

13 or 4,000 hours.

14 0 I think you also answered my individual

15. questions . I do not get a sense that we have come up with a

16 way of dealing with the problem. On the one hand, Mr. Walsh

17 tells us that there is no good way to tast all the lights.

18 On the other hand, Mr. Estrada informs us that it may very

ig well be true that the life if the incandescent bulbs is less

20 than a year.'

21 And I am not convinced that there is a way to
.

22 assure the operators that all of the lightbulbs ara in fact

23 operational.

24 A (WITNESS WALSH) You know, you made the point that

| 25 yearly you can test these. I tried to make the point that 1

I

l

i
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1 we do test all the safeguards components on a monthly -

2 basis. So it is not a year's time in between tests of the

3 lightbulbs that are on that list. That, included with the

4 probability that non-lit bulbs seldom burn out, and also

5 that there are two lightbulbs in these -- used in most of -

6 these, for each open and each closed. Most of them have two
.

7 lightbulbs and it is indicated that it is clearly obvious--

8 when one of them is burned out.

9 And the replacement program, the administrative

to controls of checking all of these on a periodic basis, makes

11 it I think probable that there are going to be very few, if

12 any, lightbulbs burned out that we do not know about.

13 (Pause.)

14 C For most valve indications in the plant or pumps,

15 for valves and pumps, is there, in addition to the two

16 lights, an open and closed indication?

17 A (WITNESS ESTRADA) Well, in the case of -- in the

18 case of pumps, there generally speaking is some indication

19 of flow or pressure, which the operator uses to confirm that

20 when he turns the pump on not only has the break occurred,
.

21 but the pump has started. .

22 In the case of valves, that is not always the

23 case.

24 ?Y ME. DGENSIFEs (Resuming )

25 0 Maybe I can clarify the question for you. In most

I

[
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1 cases, is there positive -- when there is position

2 indication f or valves and the status of pumps, is there a

a light which indicates whether the valve is open or closed or

4 the pump is on or off? And is that not -- if both lights

5 are out, is that not a way of identifying a possible problem
.

6 with the indicating circuit to the operator?
.

7 A (WITNESS WALSH) The situation on a pump, if both

8 lights are out, only one of two indications can indicate.

9 Either the breaker is completely locked out or one of the

10 light bulbs is burnt out. That is -- the pump indicators

11 are easier to check that. It is a matter of just putting

12 the new lightbulb in the one you think is operatina. It

13 only takes a minute for the operator, plus there is a backap

14 indication that if the pump has been called upon to operate,
:

15 most of them -- I think all of the ES type of pumps have

16 flow indication or you can get other system indications that

17 the components hava operated correctly.

ng A (WIT! MSS MEEK ) There is another indication in the

up case of the larger circuit breakers. There is a red licht,

20 a orsen light, and an amber light. And an amber light'

21 indica tes a disagreement between the switch position and the
,

22 breaker position. So if I have manually started the pump, I

23 will have a green flag -- a red flag up en my windcw above

24 the switch, a mechanical flag.
,

1

25 If the breaker trips, I have a disgreement, the
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1

1 breaker is open, the switch tells it to be closed, that 1

2 ligh ts the amber light. If I have a burned-out bulb and I

3 attempt to close the breaker and do not get an amber light,

4 that is further indication that it did in fact close.

5 In the care of motor-cperated valves, when the .

6 valve is stroking between the open or closed position or
.

7 vice versa, both lights are on. It tells me it's moved back

8 to the closed position and it switches to the sincle-light

9 indication when it completes its stroke.

10 So if I push the button and I see both lights not

11 come on and the green light ultimately goes out, I have some

12 assurance that it did stroka, even though the bulb did not

13 so indicate. So there are other methods for the operatcr to

14 tell what is happening other than just the bulb being lit.

- 15 A (WITNESS ESTRADA) I should make the additional

16 point that in the case of the emergency safety features,

17 pumps and valves which supply some safeguards f unctions,

18 there is in effect redundant indication. Not only are the

19 pushbuttons backlighted, which gives you positions, but on

20 the status panel which we were discussing earlier, a
^

21 separate circuit provides separate position indication for
,

22 the valve or status indication for the pump.

23 BY.9R. ADLER. (Resuming)

24 C Going to page 19, item 10C. I have a similar

25 question regarding pump maintenance to ascure tha t

|

I
>
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1 telephones and other important emergency communications

2 systems in the plant are operable.

3 A (WITNESS WALSP.) I am not familiar with

4 preventative mLintenance procedures. I could not answer

5 whether or not there is a periodic check of all the page'

.

6 phones in the area, in the plant. I cannot answer that

7 question.-

8 C No one on the panel is familiar with that?

9 (No response.)

10 0 I have one other line of questioning. I would

11 like you to take a look at the setup in this room. Among

12 the other difficulties that we have had, if I want to walk

13 up to Chairman Smith and give him something, I have to walk

14 around behind ycu or around behind that way (!ndicating).

15 And when we took the tour of the control room, it

16 struck me that you had a similar problem with the two

17 panels, the two parallel panels. If the operator wants to

18 ge t to the front panel or the back panel, he has to walk all

19 the way around. And I wonder if it occurred to you to put

20 aisles in that front panel?-

21 A (WITNESS 9'IK) I believe I recall that it did
I
t -
'

22 occur to us to open up a channel between the two console

23 sections. The idea was discarded because it meant we would

24 have to move the panels apart and increase the distance from

( 25 one end to the other.

|

|
.

i
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1 The amount of commun Lcation between the front and

2 the back during routine operation or during upset conditions

3 really is minimal. But the philosophy is to put everything

4 that the operator needs immediately on the front panel, and

5 for those things he needs casually on the rear panel. -

6 BY MR. DORNSIFEs (Resuming)
.

7 0 Weren't all the radiation alarms on the back

8 psnel?

9 A (WIT:;FSS !EEK) That is cerrect. Eut they can be
'

10 viewed from th e position at the front console.

11 0 Were they the only fairly important indications,

12 alarm controls that were back there, that needed recognition

13 or close observation that you are aware of?

14 A (WIThESS MEEK) Those are tha only ones I recall.

15 A (WITNESS ESTRADA) Well, the pump vibration

16 slarms, which are also viewable from the concole, are back

17 th ere. To read the specific level of vibration, ycu have to

18 ',alk back there , and likewise the turbine vibration

19 recorder.
.

20 But by and large, this is tha informational

21 material that is back there. It is not controls. The .

22 principal controls, the ones that you have to get at fast,

23 our walk-throughs indicate, are indeed placed on the main

24 Console. )
l

25

1

1.
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1 0 For the radiation alarms do you have to physically

2 vali back there to see what the reading is? It gives a

3 visible aAccm to identify what the alarm is. Do you have to

4 physically go hack there to see what the reading is?

5 A (WITNF.SS ESTRADA) Yes. The arrangement in thisa

.

6 respect is somewhat simila r to the Tssex mockup, and I
.

7 expect the real Three Nile Island Unit 2 control room. We

8 intend to try to help this with our labeling effort. What

9 we -- as you will recall, those are Victorrin monitors,

10 monitors which consist of a meter with typically a

11 logarithmic scale on it and two red -- excuse me -- three

12 pushbutton lights, one a red high alarm light, one a yellow

13 alert light, which is typically set some factor below the

14 alarm, and finally a green, I think it is a power-type
|

15 ligh t , as well as a selector switch for selecting the mode-

16 of operation of the monitor.

| 17 And the problem is that you can see the needle

[
18 from the console, but you cannot read the individual scale.

i
19 What we plan to do -- and we have yet to demonstrate this by'

'

20 valking it th rough , but what we plan to de is to add to the

21 -- telow or above the red light, in a red label plate
.

l 22 readable from the console, th e le vel a t which that high

! 23 alars occurs; and then above the yellow alert light, a

24 similar yellow legend plate with black letters to denote the

25 level; and then with two small chips, one red and cne

.
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1 yellow, above the meter scale, note at what point on the

2 scale those occur.

3 And in this way the operator standing at the

4 console will be able to look over to the Victorrin , see th e

5 needle, see where it is rela tive to the yellow or red chip. -

6 And in this way we hope to improve the situation.
.

7 Q Are those radiation monitors, do they include the

8 ef fluent monitors in the reactor building?

9 A (WITNESS ESTRADA) They include the licuid

to airborne particulate and area monitors, all three.

11 Q Include the station effluent monitors back there

12 and also the reactor building dome monitor?

13 A (WITNESS ESTRADA) Yes.

14 Q Those two are particularly important, for obvious

15 reasons?

16 A (WITNESS ESTRADA) Yes.

17 (Pause.)

18 MR. ADLER Thank you. '4e have no more

19 questions.
.

20 CHAIRM.AN SMITH: It is about time for an afternoon

_ 21 break. But I would like to have some feeling for how much .

22 more examination there is. What do you have, r. Cutchin?

23 MR. CUTCHIN: Mr. Chairman, I have no quastions on

24 the prefiled written testimony. I would like to have the

25 Board inquire as to which, if any, of tnese witnesses would

.
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1 be returning next week when the staff puts on its
.

2 testimony.

3 MR. BAXTERs I have not negotiated that
,

4 proposition yet, Mr. Chairman. I am certainly going to have

5 at least part of the panel back to assist me and advise me.a

6 But I had hoped if we finished this week tha t they would be
.

7 excused.

8 MR. CUTCHIN: I have no identifiable questions.

9 However, as the Board and Mr. Ea xter know, one of our

to problems was we had our consultant not available this week.

11 And I am going to have his read the transcripts over the

12 weekend. And while I highly doubt that we vill have any

13 questions, I would like to -- you know, if I have some, I

14 guess the burden is on us to ask to bring these people

15 back. I would not ask that any of them be held for

16 questioning on that basis.

17 MR. BAXTER: I am confident that M r. 'J alsh a nd M r .

18 Estrada vill be here. The question would be whether Doctors

19 Christensen and Sheridan would return.
'

MR. CUTCHIN: That is entirely satisfactory, sir.20

21 CHAIRMAN SMITH: And how about redirect? How much.

t

22 -- did you want to comment, Dr. Jordan?

23 DR. JCRDAN: ! only wanted to take the time, I

24 thought maybe before the break, to delve back into the topic

25 that we were talking, namely the bypassing. And I think
;
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1 possibly I have something that might clear it up.

2 I think you remember, "re '4alsh, that the

3 instructions, which was UCS 6 Exhi bit and wa s the so-called

4 1200-63, which were the emergency procedures for loss of

5 coolant, loss of reactor coolant, reactor coolant pressure, .

6 sa:11 break LOCA, causing automatic high pressure
.

7 injection. We spent a fair amount of time on the

8 requirements for throttling the high pressure injection.

9 And the caution on page 9 of that document had

10 three cautions, and I will just outline them briefly4 Po

11 not throttle the high pressure injection unless one of the

12 following three conditions exists:

13 The first one was the requirement of 20 minutes at

14 20,000 gallons; the second one was the requirement that we

15 have talked about already today for 50 degrees below

16 saturation. Then on the following page it says, if the

17 criteria -- it does not mention anything at this time about

18 what the reactor pressure is. Eut on the followin; eace,
.

19 item 16 says: "If criteria for throttling the high pressure

20 injection" -- and that means any one of the criteria that I
~

21 mentioned. "If the criteria for throttling the high .

22 pressure injection is met, bypass ESAS as follows."

23 And one of the ways is to bypass all three

24 channele for 1600 psi in actuation 3 and E. So there is as

25 method for bypassing the actuation signal, but it may not be
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|1 a single switch and it may be -- though it appears to me

2 from this procedure tha t there is a method. I could be

3 wrong in interpreting this procedure.

4 I will give this to ?r. Walsh , and it may be that

5 this does not really violate what Mr. Estrada was sayinc,
,

6 anyhow. I do not know.

'

7 WITNESS ESTRADA: I do not believa it does. To

8 clarif y still f urther, there is no single bypass button

9 anywhere on the panel. There are in fact, as I recall, six

10 for the low pressure that have to be bypassed to execute the

11 thing you are talking about there.
I

12 DR. JCRDANs All right. Okay.
1.

13 CHAIRMAN SMITH: How much will you have en

14 redirect?

15 MR. BAXTFP4 One or two questions.

16 CHAIEhAN SMITH: And you, Mr. Sholly and Ms.

17 Bradford?

18 MR. SEOLLY: Cne very brief question.

19 CFAIRMAN SMITH: All right- I will have a

; 20 question of sort" that I would like to ask before the break,-

|

21 co that peaha ps you can cive it s o r.e thought befora tha

22 break.

23 The Roard believac it is quite appropriate for the

24 Licensee to bring in the consultants with experience in

! 25 other fields, and I am referring particularly to Dr.
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1 Sheridan and Dr. Christensen. It would be instructive to

2 the Board if you could express in a narrative f ashier. and in

3 a general fashion some idea of the comparison of the degree

4 of difficulty and manageability of the control room design

5 in this industry and of course in pa rticula rly this plant,
.

6 but this industry.

*

7 Compare-it wi th the other areas that you have so

8 much experience in, like aerospace and the military and

9 certain industrial experience. And you micht, if you ca n,

10 disc uss .i.t . You might take into account the level of the
:

11 competence of the various manipulators that are available,

12 the operators, and the relative complexity.

13 It has already been touched upon as far as the

14 military problems are concerned, in the Navy. Taking into

15 account the significance of the action taken by the

*

16 manipulator -- and I am referring there to, of course, the

17 seriousness of the acts, the danger involved, whether it is

18 reversible, is it a forgiving system compared to other

19 systems that you are f a milia r wi th , and the time factors,

20 and anything else that you think might be points of -

21 comparison.
.

22 But generally what we are seeking is, is this a

23 big problem compared to what you have seen in other areas

24 and, of course, your overall conclusion. Ecw does the

25 technology and application of technology compare? I mean,
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1 is the control room at Three ).ile Island -- do you believe-

2 of course, we have read your testimony. I ha ve not read--

3 in advance all of L-23.

4 But do you think , considering the problems and t:1e

5 factors that have to be measured and the cost effectiveness,
.

6 do you think that they have done what they should be doing
.

7 and why?

8 We will take a ten -min ute b reak .

9 (Recess.)

10

11

12

13

14

15

16

17

18

19

'

20

| 21
-

22 '

23

24

25

|
;

l
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1 CHAIRMAN SMITH: I think we ought to have

2 redirect, or would you prefer to have recross?

3 MR. BAXTER: I know these witnesses have just been

4 discussing your question. It may be fresh in their minds.

*

5 CHAIR.5AN SMITHa All right. I just did not know

6 if they had enough time. That is fine. If you are
.

7 prepared, this would be a good time for it.

8 BOARD EXAMINATION

9 SY CHAIRMAN EMITH.

10 0 Dr. Christensen.

11 A (WITNESS CHRISTE5SEN) I will try to address the

12 points you asked us to address. The reason I am coing first

13 is if you do not go before a college professor, why, there

14 is no time lef t af terwards. Tha t is why I am preceding
.

15 Prof essor Sheridan.

16 (Lauchter.)

37 My b=ckground is in aerospace, which included some

18 Years ago a fair amount of contact with air traffic control

ig systems a nd a fair amount or contact with ea rly warning
.

20 radar systems, and also with some of the early N A El.

21 systems. We were pretty heavily involved up through the -

22 Apollo program. Occasionally I will refer to those.

23 We quickly learned, pa inf ully learned that safety

24 is best described as systems safety. You ca nnot just look

25 at one facet of any system and ray, well, if I inprove that, i

l

i
;
1
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1 I will make this a safe system. Today we are addressing one

2 f acet of tha t design, and I am impressed t ha t MPR has done

3 an excellent job in the recommendations they are making.

4 But cf course there are other facets of it in such

* 5 things as training and management, which I understand your

6 Board is also considering. But the impression I cet,
.

7 without -- a n d I am not tr,ing to throw roses at GPU -- is

8 they are trying to attack the problem on all these fronts,

9 and from my perspective and my experience, this is a very

10 sound approach.

11 They should not go just after training or just
I
'

12 af ter design or just go af ter management; they should go

13 after all these things, and I believe they are.

14 Now, as to the level of capability of the

15 operators, I got into this -- well, initially my interest

16 was aroused by simply reading reports that Eeminara and his

17 people have sent me from Lockheed. These are people I have

18 known and worked with I suppose 20 years or so ago, and I

19 wa s on the hea ring committee which was appointed to look
.

20 primarily at the training program, specifically at the
I

21 so-called O AR P , Ope ra to r Advanced Retraining Program, and in
'

-

22 that way we got to know tha instructors and the students who

23 are operators quite well.
y

24 Frankly, I was very pleasantly surprised at th e

25 level of the operators. I found them to be very
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1 intelligent, alert young men. Few, if any, of them were

2 college g raduates, but I am not sure that that is critical

3 in this case. I do not recall getting intimately acquainted

4 with any of them -- and we did during the wa lk -th roug h s , the

*

5 talk-through, va got to know them pretty well that is not--

6 capable of college work, and I think tha t ma y be more
,

7 important than whether or not they had a college dacree.

8 They are of an intellectual level that I think

9 compares quite favorably with college level students.

10 The significance of action you mentioned now

11 compared to the systems with which ! am familiar before I

12 got into this, these are rather almost ponderous,

13 slo w-moving systems. You do not have to react in a tenth of

14 a second or, ac we used to say in aerospace, you bought the

15 f a rm . In general you have a lot of seconds or even minutes,

16 and in that sense they are relatively forgiving systems.

17 I might compare this to one of the most d ramatic

18 examples in our country 's history, where you may recall at

19 th e very last instant Neal Armstrong had to take over
.

20 control of the lunar landing vehicle. Had he not ta k en

21 over, he would hava lost the misrion, of course. A
'

22 beautiful example of where an operator, well-trained

23 operator in a system was able to make an immediate appraisal i
|

24 of a system and within seconds take ever and essentially

25 save the mission.

|
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1 I think there was another point here, and that is

2 why I bring it up, and tha t is that he was able to do this

3 because he was up on the system. He was provided

4 information that enabled him in that second or fraction of a

5 sacond to put this all together and make a decision. I*

6 quess if I am arguing against anything here it is the
.

7 tendency I saw in the air traffic control business when we

8 were engaged in that many years ago, and I am sure it is

9 going to happen here, that if I just made everything

10 automatic, then I would solve all my problems.

11 I am not an expert in nuclear control rooms, but I

12 would urge the industry to be very careful about taking th a t

13 step because it resumes tha t you can make accurate

14 predictions of all the conceivable alternatives and all the

15 conceivable things that can happen, and I just do not

16 believe you can do that in any inductry.

17 I was thinking abcut that when I was riding out

18 here on the airplane yesterday. The sta te of the art would

jg have let us take tha t airplane off from Dayton, land at
.

20 Pittsburgh, take off from Fittsburgh and land here without

- 21 anyone in the cockpit. We can do that. It has been done,

22 not with 150 people on boa -d, but it has been done. I would

23 not vant to ride in that airplane, and I do not think I

24 would want to live near a nuclea r plant where everything in

25 there was automatic. That would scare the life out of me.

i

!

I
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1 A well-trained operator caref-tly in tegrated into

2 the system is a great source of redundanc1 4 a greatm

3 source of positive action, particularly when things happen

4 that you cannot forecast 100 percent, and I think this is
.

5 true of any system I can think of.

6 Incidentally, several years ago there was a .
,

7 movement to try to make all air traffic control automatic. I

8 don 't know whether you know that or not, but there was. Get

9 the controllers out of the control room and we will do it
,

to all automatically. They found they just could not do it.

11 As a ma tter of f act, I urderstand that the FAA is now going

12 the other way and trying to think of better aids to give the

13 operators, not to get them out of the control roCm but to

14 give them more information, more predictive information so

15 that they can exercise a sensitivity to deriva tive

16 information as well as cosition informa tion predicters which

17 will tell them not only where an aircraft is now but where

18 it will be x seconds in the f uture, and things like that.

19 I applaud those kinds of developments since I
,

20 travel a lot by air. The application of technology, reading
.

21 tha Se minarm reports and getting into this a bit with the

22 hearing committee, I have to admit that I think the entire

23 industry was behind the state cf the art in human factors

24 engineerino. I do not think there is any doubt about that.

25 I have to in defense of them say that I de not

|
|
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1 think they are any further behind the state of the art than

2 most other industries. The leaders in human f actors

3 engineering have been the military, and I think I know why.

4 The military -- when you are designing a military system,

5 which is what I spent most of my life at, you have to push*

6 man to the very limit. You have to find out the most he can
.

7 absolutely do, how much acceleration he can withstanda can

8 he stand 7 q's for a 15-second turn, for example? We have

9 to push them to the very extreme because we know our

10 potential adversaries are doing the same thing.

11 Well, this quickly brought to the minds of the

| 12 milita ry leaders that we have got to know more about man if

13 we are going to do that, and I use " man" in a generic

14 sense. So I think that is why it started there. !t was

15 absolutely forced on them to find more out about man's

18 physical and mental capabilities.

17 I think now -- I try to look for a silver lining

18 in almost everything. Dat may not agree with me, but I

19 think there is one here. I think this incident in which,

! 20 fortunately, no one was killed has brought the attention of
I

21 human factors to the entire industry. Human factors surveys.

22 are being done throughout the country.

| 23 I think there are new specifications and so on,

24 and these reflect the fact that they are aware that they

25 need to do a little better job of putting man into the

1
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1 system ; not that it wss, I do not think, that had to start
_

2 with, but I think there is a lot of room for improvement and

1

3 I think we are going to see that come about.
|

4 I guess my final comment would be that what you

5 try to do in human factors engineering, we bear the same -

6 relationship -- I enjoyed this working relationship becausa
.

7 it is the one I like to see for a human factors person. We

8 bear the same relationship to a design engineer as, sa y, a

9 physicist or some.other specialist would. Every engineer
.

10 gets some physics in college and he can do a modera tely good

11 job of applying physics, but if he gets into some real

12 troubles, he goes to a physicist and says, hey, help me out,

13 will you, my engineering training is not quite up to this.

14 I think that is the relationship we should bea r to

15 the design engineer. We have quite a bit of information

18 about the ca pabilities and limitations of this component

17 called man, and that is the way we have tried to work it in

18 this particular instance. We have supported the excellent

19 engineering staff of "PR with our specialired knowledge of
.

20 what man can and cannot do, what we think he rhould and

21 should no t io, and f ina lly , the method: that you used to try .

22 to determine what these optimal balances are ro that the

23 final compromise -- and every systen is a compromise, ! know

24 of none that isn't -- the final compromise meets ycur system

25 requirements, in this case in a safe and effective manner.

,

|
l

|

|
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1 I believe that summarires my statement.

2 Do you have any questions, sir?

3 C Dr. Sheridan?

4 A (WITNESS SHERIDAN) Mr. Chairman, I will try not

5 to give my usual one-hour lecture, especially since you have.

i

6 already heard part of it f rom my colleague.
.

7 The industries that I have been associated with

8 and would make comparison with are commercial a vi a tio n ,

g where I have made a number of jump feet rides up on a #11ght

10 deck watching pilots do things. The space programs of

11 NASA. I was involved in the Apollo project, Undersea

12 operations, which is a current research activity of ours at

13 MIT, and finally, proce ss control industry, chemical plants

14 and drug companies, tha t kind of thing, which has a very

15 similar relationship to the nuclear industry in terms of

16 certain kinds of equipment that are used.

17 The interesting thing about all these industries

18 is that with regard to the human operator they are looking

tg more and more alike as time goes on. That is to say, the

.

20 amount of ca pital invested in any one plant gets greater and

21 greater. The amount of centralized control becomes greater
-

22 and greater, and you tend to have a low probability cut a

23 very high consequence of rirk to the public, and you also

24 tend to have federal regulation.

25 Now, by contrast, the nuclear plan t, as Dr.
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1 Christensen said, is slow responding, slower, certainly,

2 than aircraf t and some of these other systems. It is very

3 complex. !t is probably more complex than some of these

4 other systems. It has more backups and backups on backups

5 and so on, and as they sometimes talk in the aircraft *

8 pilo ting fraternities, there is the danger of killing the
.

7 pilot with kindness when you have too many of these systems

8 backing up the backup syster.s.

9 Another. feature that I have noticed that

10 characterizes it is by and large it is boring for an

11 operator. By and large, nothing happens, and this, of

12 course, is a problem that we have to concern ourselves with

13 because an operator who is bored out of his skull to tco

14 grea t an extent may not be a good operater if he has tC jump

15 of f the bench , as it were, and get into the ball came on

16 very short notice.

17 So ve clearly have to find ways of preventine the

18 boredom from keeping the operaters alert.

19 0 Is that a factor that you consider in the debate
.

20 about the system status signals compared to the cc ponent

21 status signals? -

22 A C4ITNESS SHERIDAN) I think that is a factor, if I

23 understand your question. I think the operatorn -- it is

24 important for the coerators to be to some extent engineers,

25 that is, to be allowed access and be interested in cther
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1 parts of the system than just pure operation in sone sense,

2 and they do now, of course. They get involved in

3 maintenance, they get involved in a lot of other things that

4 go beyond pure operation of an otherwise automatic system.

5 In terms of modern technology, I agree with Dr..

6 Christensen that this industry has clearly been behind in
.

7 human factors, and it has also been behind in the use of

8 co m p ute rs . In both of those areas I th'.nk it is catching up

9 fast. I honestly believe that the TMI organization is :tt

10 least as good as the average in this industry and have bien

11 very impressed with both their engineers and their opera to.3.

12 I, for one, am vary bullish on the use of

13 computers in this industry, but it is very clear tha t the

14 safety qualifiestion of such electronic logic and the

15 software development is a big fa'ctor. You can go to any one

16 of the steam supply vendors right now and buy yourself a

17 f ancy computergraphic display system with living colcr and

18 all th e re st , but if you look hard at what is there, it has

19 not been fleshed out that well.
'

20 To some e xtent, you are buying yourself a skeleton
,

|

21 in these new advanced control rooms. There is a lot of work.

22 to be done, but I think a lot of work will be done in the

23 next few years.
I

24 I have been very impressed with the operstors. !
,

25 have interviewed, as others of us on the team have, a number
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1 of them. Interestingly enough, they are not nearly as well

2 paid as our comparable opera tors with comparable

3 responsibility in the aircraft industry, let 's sa y , who are

4 paid about $100,000 a year to fly a 7u7 in what is also a

5 boring task, let's say, from Seattle to Iokyo or something -

6'like this.
.

7 The selection of operators in the nuclear industry

8 is probably more democratic than it is in, let's say, the

9 aerospace community. Clearly, as we move toward more

10 stringent equal opportunity constraints and there are more

11 women and, let's say, minorities of Oriental races and so on

12 where body size is diff erent than the typical American has

13 been in the past, we let ourselves in for certain problems

14 in accommodating these body sizes on our control panels, and

15 I am very sure that NRC is aware of this.

16 How it is all going to come out, I am not sure,

17 but I think in our democratic idealism, we necessarily take

18 on some additional human factor problems. The problems of

19 improving human factors in this industry are many. I, for
.

20 one , am delighted that NEC has rather suddenly put some of

21 this disciplinary activity to work. Ihay, of cource, have .

22 some motivation, and I think there are some dangers in

23 expecting too much out of human factors. I worry a little

24 bit about this.

25 I tell my students, for example, don't expect all
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1 the ansvers from the handbocks. You are not locking, when

I
2 you 1cok at these encineer design guides and se on, you are '

3 not looking a t the handbook of chemistry of physics where

4 you can ao and find out the specific gravity of a certain

5 element is such and such and there are certain other
,

6 chemical or physical properties of certain materials and

*
7 those are precisely stated and you can couat on that. That

8 is not quite true with human f actors da ta,

9 These recommendations in these design guides are

10 based on experiments. The experiments all have contexts.

11 When you change the context, the likelihood is that if you

12 repeated the experiment you would get a different result

13 somewhat. So I think one always has to take the design

14 guide recommendations with a grain of salt, and I am an

15 experimentalist. I believe very strongly one has to go back

16 and check it out and de some rough tests, do some mock-ups,

17 do really the kinds of thincs I think we were trying to do

18 in our design review.

19 The ?asmussen Rercrt and some successor efforts on

20 the part of Sandia Corporation and so on have tried to look*

21 at human errors in nuclear plants, tried to come up with
i .

22 error rates. I applaud this ef f ort. Again, I think this is

23 a difficult road. Our data base for human error is

24 surprisingly flimsy at this point and we have lots cf
:

| 25 research to make this work.

|
l

i
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1 In the area of having computers help with fault

2 diagnosis, the kinds of disturbance analysis systems that

3 are being developed within the industry, again, I think

4 these have graat potential in the long run. I would not

5 lock to anything overwhelming in the short run. -

6 So I conclude simply by applauding a kind of open,
.

7 accepting but critical attitude that I think the industry

8 has taken toward human factors. I believe that operators

9 should be involved in these new designs, and I think, :8 r .

10 Chairman , that is as much as I want to say a t this point.

11 0 You have agreed with Dr. Christensen that as,far

12 as applying the state of the art technology, that the

13 industry is behind. Dr. Christensen, however, goes on to

14 say that it is comparable to other industries.

15 Now, you refer to unusual type of industry, the

16 pharmaceutical and the process -- the chemical. What is

17 your f eeline there?

18 A ('JITNFSS SHERIDAN) In that industry in terms of

19 the exposure that I have had, I think that industry is well
.

20 ahead of the nuclear industry in the use of computers and

21 computer-based control rooms. Companies like Foxborough, .

22 leeds and Northrop and Honeywell have been working in that

23 industry for many years and there are some fairly oxotic

24 control systems and therefore some more exctic relationships

| 25 with the human operator. ,

|

|
|

|
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: I think the reason that has not happened in the

2 nuclear inducity is clears in part because of the hich

3 degree of federal regulation. It has been more difficult to

4 introduce these things in the nuclear industry.

5 In terms of conventional human factors, I suppose
,

6 in some sense those industries are a little bit behind
*

7 aerospace, yes, but other industries -- I mentioned the

8 undersea industries. The operators in the North Sea and

9 offshore who are doing diving oparations and this kind of

10 thing. If you look a t the safety records here, they are not

11 very good, and again, these are very conservative industries

12 that have been regulated to a certain extent but have not

13 been quick to adopt things like human f actors and really

14 ought to.

15 C Does anyone else wish to comment?

16 (No response)

17 CHAIRMAN SMITH 4 Thank you very much, gentlemen.

18 3E. 3AXTIR: I have decided against redirect.

19 CHAIRMAN SMITH: Very well.

20 All ri gh t , Mr. Sholly.'

21 MR. SFOLLY: My question is more of a
.

22 clarification.

23 CROSS ON 90AED EXAMINATION

24 3I 33* SECLLY3

25 0 The accident assessment area in the control room.
,

|

!

l
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1
1 I got the impression mayba that had been discontinued. Is '

2 that still present?

3 A (WITNESS W ALSH) I just talked to some of the

4 operators in the control room to try to straighten cut that

*

5 question. There are two phoner in the control room to the

6 DER. One of them is off to the side, as you indicated, and
,

7 that, I believe, is called an accident assessment area.

8 There is another phone to the DER in the main console, that

9 center bench that was indicated on the drawing.

to Q That assessment area is still present.

11 A (WITNESS WALSH) Yes, it is.

12 "R. BAXTER: Mr. Chairman, I did neglect one thing.

13 REDIRECT EXAMINATON

14 BY MP. 3AXTER?

15 C Ir. Walsh, did you and Mr. Estrada want to make

16 any supplemental remarks about your earlier discussion with

17 Dr. Jordan on the bypass?

18 A (WITNESS WALEH) Yes. During the break we did

19 some research. I talked to some operators about the bypass
.

ca pabilities of the ESFAS system, and Mr. Estrada wasa

21 looking at the diagrams. Based on my conversations, the -

22 operators indicated to me that you can indeed bypass those

23 systems below the actua tion setpoin t..

24 That would, I quass, clear up the confusion. 'r.

25 Estrada 1 coked at the diagrams. I am not sure he is certain

,
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1 yet, but I will let him give his own opinion.

2 A (WIT;ISS ESTRADA) Ihe answer is I am not

3 certain. I did look at the FS AR and there is a schematic in

4 there, a simp 1'_ried schematic of the system which is dated

5 1974 The circuit has been since modified, so I am not-

6 certain of which I speak. But if the circuit is as it is on
.

7 that schematic, Mr. Walsh is correct and I was incorrect

8 ea rlie r .

9 You can, in fact, bypass by pressing the si'x

10 buttons I spoke of. You can bypass below 1600 pounds.

11 BOARD EXAMINATION (Resumed)

12 EY DR. LITTLE:

13 Q I hate to get back to a mundane question, but

14 somewhere along the way there is a decision that will have

15 to be writt=n. If you will refer to NUREG-0752, which is

16 the control room design review report for TMI-1, starting on

17 page 6, I think it is -- a t any rate, there is an

18 enumeration of many things, and continually it says Licensee

19 will do this, that or the other.
.

20 Now, my question is are you specifically, Mr .

21 Walsh, in agreement that Licensee will indeed do the things.

22 that are listed in this particular report, or is that yet to

23 be decided?

24 A (WITNESS WALSH) No. In all but, I would say,

25 five or six of these places, where it says the Licensee will

.
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1 perform this, we have come to an agreement with the NRC.

2 There are a couple of itemc which we are going to clarify,

3 and there are one or two in which we have some disagreecent,

4 and those will be specifically laid out in this document I

5 referred to earlier that is presently being reviewed by Mr. -

8 Hukill's staff at Three Mile Island. That letter will be
.

7 sent to the Commission, and Mr. Baxter said he would serve

8 it on the parties a t this hearing.

9 M3. EAXTER: That was the letter I was referring

to to this morning, Dr. Little.

11 DR. LITTLE: I thought that was the case, but I

12 wanted to be very sure when specific items were indicated.

13 If you will read this, you will gather the Licensee will do
,

144 it.

15 WITNESS WALSH: For the most part, I am pretty

18 sure that where the NRC has put in "the Licensee will," we

17 have come to an agreement, and all we are doing in the

18 letter is noting a very few exceptions or clarificationc, in

19 most cases.
.

20 DR. LITTLZs Thank ycu.

21 BY MR. LITTLE: (Resuming) .

22 0 Could you briefly point out those areas where
4

23 there are clarifications and dicagreements in the works?

24 (Pause.)

25 A (WIT'7 ESS W ALSH ) Section 9A cf 0752 talk s about
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1 the remote shutdown panel. Cur letter will point out th at |

|

2 this panel is being addressed in the newly issued Appendix R

3 to 10 CFR 50 and that we will comply with the requirements

4 of the newly issued Appendix R, which is different than this

5 report states..

6 Section 14C states -- requires a backup display
.

7 system for selected in-core thermocouples to be installed

8 prior to restart. This is not consistent with the

9 requirements of NUREG-0737, and so we will meet the

to requirements of NUBEG-0737. Section 7B discusses the alarm

11 sound levels, and this is the point we discussed before. Iti

12 sa ys 6 to 10 dFa above the ambient noise. ~4e are clarifying

13 th.'.s to sa y, as we discussed before, that we are going to

it have it adjusted and arranged in a one-octave band above

15 ambient noise level.

16 Section 9C talks about a sound-pCwered microphone

. 17 headset. 'Je are clarif ying this to say that we are using a
|

| 18 specific system to ensure the NRC understands how we intend

{
| gg to do that. It is an instrument maintenance communication
|

|* 20 system which is independent from the control room system.

21 Section 133 states that the light fixtures will be
.

22 moved to allow for better lighting, and what we actually are

23 doing is we are going to evaluate the. adequacy of emergency

24 lights by measurement, and where those lights are

25 inadequate, we will redirect them.

,
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1 And based on -- those are the exceptions that we

2 ha ve noted so far, and I would like to point out that I am

3 readine from a draft response that is not approved. I am

4 pretty sure that these items which I have mentioned will not .

5 change, so I have a good degree of certainty on these points. *'

6 But the final approved issue of this letter will
.

7 be served on the participants in the hearing.

8 DR. LITTLE: Thank you.

9 SY DR. JORDANS

10 0 In my tour of the plant and the control room, and

11 reading somewhat of Semina ra 's reports, it seemed to me tha t

12 the TMI-1 control room was perhaps not a model for human

13 factors -- designed for human f actors, convenience, and I

14 understand, howaver, that this panel does not entirely agree

15 with me, that they felt in some respects that the TMI-1

16 control room was well organized, at least in some respects.

17 But now what I do not have is a feeling for how

18 much improvement will there be af ter these recommendations,

19 are carried out. Will the panel look appreciably
.

20 different? Will it be considera bly better, from the human

21 factors point of view, or would I se a relative novice in *

22 this field be able to see a distinct difference if I were to

23 go back to that control room after these designs have been

24 carried out?

25 Now, would anyone -- is this too difficult a
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1 question to put to the panel? I guess if either Dr. --

2 A (WITNFSS SHERIDAN) I would say one thina. I

3 think probably the most st rikin g thing would you say when

4 you came in after all of these recommendations were carried

5 out is the relabeling, the mimicking, the generic labels,-

8 that kind of thing, on the board.
,

.

7 0 I think that is the thing I missed most.
'

8 A (WITNESS SHERIDAN) I think it will be a lot

9 easier for the oporators to learn, and hopefully the

10 operatcr would receive some guidance. Let's say in an

11 emergency and under stress he forgot certain things, the

12 board itself would be a better mnemonic than it is at the

13 moment. I think that would be the most striking change.

14 C That is the thing I think I though t was most

15 lackingt

18 A (WITNESS SHERIDAN) The location of specific

17 instruments for the most part will not change, if you will.

18 I think perhaps some of the others -icht wish to comment.

19 C Okay. That was really the main thing, I think,
.

20 th a t I was noticing. The thin g tha t is obviously lacking

21 was the lack of putting the instruments together so that you.

'

22 could follow , mimic boards and things like that. So, is

23 that what you think, then, will be -- Will that be the most

24 significant improvement? It will be the most obvicus

i

i 25 improvement.
|
|

|

|
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1 A (WITNESS SHERIDAN) I would hate to say it would

2 be the most significant. I suppose it depends on our,

3 definition of significant, and I am not sure I --

4 Q It will improve the cperation particularly from

5 the standpoint of safety. -

6 A (WITNESS SHERIDAN) I will defer to my colleague.
.

7 A (WITNESS CHRISTENSEN) Well, I agree with what

8 Professor Sheridan said. In addition, there will be

9 improvements in the very basic information he takes off the

10 dials and so on, considerable improvement in possible

11 demarcations, markings and so on. MPR is looking st that.

12 C I see. The dials on the instruments.

13 A (WITNESS CHRISTENSEN) The instruments, yes.

14 0 Yes.

15 A (JITNESS CHRISTENSEN) They are taking steps to

16 prevent inadvertent actuation of the J handles and so on. I

17 think this will help. The whole environment has been

18 studied very carefully. When yo't get a chance to read this

19 green-covered report, we did a rather extensive study of the
.

20 environment, temperature, noise levels and so on. One

21 recommendation, for exanple, 'dould be to carpet tha floor.
.

22 That is not just to make it pretty. That is a wonderful

23 sound damping device.

24 0 I did not hear.

25 A (WITNESS SHESIDAN) One recommendation for the .
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1 environment is we are going to put carpets on the floor. At

2 least that is the present plan. It was not done to make it

3 look pretty. It was done as a good sound absorbing

4 material. That way we car lower -- in other ways we can

5 lower the overall sound level and we will not have to make-

6 these warnings go up to 110 dB to be heard or something like
.

7 that, so it will improve that, too.

8 0 Yes.

9 A (WITN SS CHRISTENSEN) These are things Professor

10 Sheridan and I mention. There is nothing dramatic,

11 par ticula rly , or revolutionary about these, but when you add

12 them all to7 ether, these little increments, I think you will

13 have a significantly better-designed control room, easier to

14 learn and easier to use, once you are a confirmed operator.

15 I as thoroughly convinced of tha t , sir.

16 0 Very well. I think that -- unless someone elre

17 vants to contributa.

18 A (WITNESS ESTBADA) One of the concerns tha t we had

19 was that the panels would look so different that the
'

20 operating staff would react negatively to them, but that has

| 21 not occurred. They do look different, but the comment that.

22 Chris just made is the ene that they all come back to. They
,

23 are hoping that they next time they have to take their

24 relicensing exam, the relabeling has been effected because

25 they feel it will help them in knowing where things are.
|

|

|
.
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1 DR. J03DANs Very well. I think that takes care of

2 ay question very'well.

3 CHAIRMAN SMITH: Any further questions?

4 MR. CUTCHIN: As I stated before, sir, with the

5 reservation that we want to read the transcript, there are *

6 none.
.

7 CHAIBMAN SMITH: By anybody.

8 MR. DORNSIFE4 I have one further question, if I

e could.

'

to CFOSS ON BOARD EXAMINATION (Resumed)

11 BY 55. DORNSIFEs

12 C Dr. Sheridan, I was interested in your comments

13 rega rding the process industry. In your opinion, is that

14 industry very much similar to the nuclear industry in tha t

15 there is a rhance of a very low probability, high

16 consequence accident in terms of waste generation and that

17 type of thing? Are they similar in those respects?

18 A ('JIT7FSS SHERIDAN ) I would hate to make too much

gg comparison on the basis of waste generation or pollution
.

20 because I really co not -- I read things in the newspapers

21 but I have not been close to that aspect. I have teen more -

22 close to the control room kinds of things. In that respect

23 they are similar, except, as I suqqested, the chemical and

24 drug and related industries have made much more extensive

25 usa of computers to date.
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1 C When you say they made more use of computers, does

2 that mean that the operators are taken out of the circuit

3 and a lot of things are done automatically? And I guess a

4 related questions are there redundancies in the equipment

5 similar to a nucle,af plant for identifiable accidents that-

6 could occur, those type of similarities? Do they exist in
.

7 the chemical process industry?

8 A (WITNESS SHERIDAN) It does not necessarily mean

9 the operators are taken out of the control loop. It might

10 mean the operator interf aces with the system in a different

11 vay. He or she sees different kinds of diagnostics,

12 different kinds of instruments, signals that come out on a

13 CRT in terms of trends and bar graphs and diagrams and

14 things of the kind, really, that the nuclear industry is now

15 exp e rimen tin g with but for the most part has not committed

16 to.

17 The G.E. Nucli-net -- there a rs brand names fCr

18 the other systems. There have been some fossil plants

tg recently which have adopted these new systems, and, of
.

20 course , there are some on the drawing board.

21 C You said that the chemical plants were not as.

22 complex as nuclear plan ts, and you said one of the reasons

23 was because of redundancies in equipment. Does that mean

| 24 that those plants do not have the same capability as f ar as

25 redundant equipment for identifiable accidents that could

|
|
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1 occur? Is that what you mean?

2 A (WITNESS SHERIDAN) I think that is generally

3 true. They are not backed up as far, if I may ure that
,

4 expression, against failure. Now, I think the recCrd would

5 back ne up that the number of fatalities in chemical '

6 industry far exceeds that in the nuclear ind ustry. There
.

7 have been explosiens, there have been many lives lost.

8 .5 R . BAITERt In the chemical industry.

9 WITNESS SHERIDANs In the chemical industry.

10 PY dR. DORNSIFEs

11 Q Are there any federal regulations covering that

12 industry? Are they all industry standards?

13 A (WITNESS SHERIDAN) There is nothing quite

14 comparable to NRC. to my knowledge. There are fire codes,

15 there are building and vessel and other kinds of

16 construction codes. It is a much more varied kind of

17 industry in terms of the types of plants and the types of

18 facilities and the types of equipment.

19 MR . DORNSIFEs Thank you.
.

20 3Y 52. ADlER:

21 0 Dr. Sheridan, we had testimony earlier in the '-

22 proceeding regarding the f ar more extensive use of computer

23 control systems in nuclear power plants in Canada . Are you

24 at all familiar with these systems?

25 A (WITNESS SHERTDAN) Only in di rectl y . I have not
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1 visited any of those plants.

2 C So you would not have any opinion as to e

3 comparison between the safety of those systems and the : ore

4 manual systems used in this coun try.

5 A (WITVESS SHERIDAN) No. I am aware that the-

6 seismic requirements and some of the safety requiraments
O

7 here are perhaps a bit more stringent than they are there,

8 which may be one f actor that has kept computers out of our

9 plants, but I am quite convinced that over the long haul,

10 let's say the next, I don't know, 15 to 20 years, we will

11 probably catch up to Canada in some sense in terms of the

12 use of such systems.

'

13 I think it will be evolutionary rather than

14 revolutionary. That is to say, I think we will see

15 computers come in for such things as this safety parameter

16 display system and alarm monitoring and gradually work in

17 that direction, but it is very, very difficult to modify an

18 existing control room with new computer devices other than

19 as an auxiliary data collection device of the sort where the

20 computer is now used.

21 33. APLER: Thank you.
| .

22 CHAIRMAN SMITH: That is all, I believe. Thank

23 you gentleme'n. You may stop down.

| 24 MR. B%TTER: Before you move to your next session
|

25
--

I
.
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1 CF. AIR 3AN SMITH: Just a moment.

2 Mr. Aamodt.

3 MR. AAMODT I would like to ask one question, if

4 I might, in pursuit of the response to a question just a

5 moment ago.
-

6 CHAIRMAN SMITH: All right.
.

7 BY MP. AAFODTs

8 C You asserted, Doctor, that there were many more

9 f atalities in chemical plants than there have been in the

10 nuclear industry. Would you like to venture a comment on

11 how many man hours have been spent in chemical plant

12 operation as opposed to nuclear plant? I would just like

13 the inference straich tened out.

14 A (MITNESS SHERIDAN) I wish I had better backup

15 data on that, sir. I am afraid I don't. I know of certain

is explosions with f atalities that have taken place in chemical

17 plants at different places. We have to be careful what we

18 mean b y chemical plant, how we define that and whether we

19 are talking about f a talities that were in th e construction
.

20 phase er operation or other things.

21 I am afraid if you want to ncrmalico the -

22 fatalities per man hour or some other measure, I am afraid I
.

23 cannot give you that.

24 0 I juct wanted to address the inference of relative

25 saf ety there because one plant that I was ievolved with you
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1 may have read about just recen tly , the Amoco plant in

2 Newcastle that was completely destroyed around Christmas

3 time, that blev up as a result of operator error. A couple

4 of fellows opened valves that they should not have, and the

5 result was a devastating explosion.-

6 I just would not like to leave the impression that
.

7 one can infer from the fact that there had been deaths in

8 the chemical industry whereas not very many in the nuclear,

9 that the chemical industry is a more hazardous industry than

to nuclear.

11 Would you agree that is not necessarily a safe

12 assumption?

13 A (WITNESS SHERIDAN) I would agree that that is not

14 necessarily a generalization that one could make.

15 CHAIR"AN SMITH: All right. You may step down,

16 gentlemen.

I 17 (The witnesses were excused.)

18 CH AIR'AN SMITH M r. Sholly, I want to bring to

19 your attention that you had Sholly Exhibit 3 marked for
.

20 identification but you did not offer it. Did you intend to

21 offer it?*

22 MR. SFOLLYs I do not know that it is necessary.

23 d3. BAXTER: Mr. Chairman, before you move to your

24 next session, I simply wanted to confirm s ch e d ule . It

25 appears that we do not have business for tomorrcw, and that
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1 Tuesday w'e will take up the staff's witnesses on this issue,

2 human f actors and control rcos, and move thereaf ter inte

3 detection of inadequa te core cooling.

4 I would like to suggest that if ANGRY is
,

*5 represented at your next session, you might take the

6 occasion to advise them that they have a contention on
.

7 detection of inadequate core cooling. We expect it to come

8 up in the middle of next week. And the issue after that, I

9 believe, is UCS 13 on Class 9 accidents, and ANGRY at one

10 point had expressed interest in that as well.

11 CHAIRMAN SMITH: We have informally served that as

12 our courtesy notification today, the schedule that was

13 discussed this morning, or yesterday. The next session

14 coming uo, I did not understand tha t the Board was going to

15 participate in that; or am I wrong? So we may not have an

16 occasion to see she was here a moment ago. She will be--

17 here for that session, too.

18 I wonder if we could call upon you, Mr.

ig Tourtellotte, to bring that matter to her attention.
.

20 MR. TGUSTELLCTTE: I am sorry. I did not hear

21 what you were saying. *
,

22 !R. BAXTER: Simply to put ANGRY on notice tha t
i

23 inadequate core coolinc, which will come next week after
1

24 control room, involves one of their contentions, so that I

|
| 25 they are on notice that if they would like the opportunity
|
,

i
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1 to a ppear and cross examine, tha t is when it will occur,'

2 followed by UCS 13 on Class 9 accidents, in which at one

3 point they had also expressed an interest.

4 CHAIRMAN SMITHS That will be in addition to her

5 in due course receiving the letter we sent today.-

6 Gentlemen, you are excused. You are free to
.

7 remain. Thank you very much.

8 We are going to discuss Mrs. Aamodt's motion, and

9 if we could just have just a few minutes to refresh

to ourselves as to the questions brought up by the motion, then

11 we will come back and take it up.

12 (Recess.)

13 CHAIBMAN SMITH 4 Let 's take up first Mrs. Aa nod t 's

; 14 motion. Who is going to speak for the Aamodt family? Are
|
|

15 you, Mrs. Aamodt?'

16 MRS. AAMODT: I think I will.

17 CHAIRMAN SMITH Mrs. Aamodt, it would be helpful

18 if you were to summarize Wha your present requests are. So

19 much has happened since your major request that we are
.

20 considering now that it would be helpful if you would

i 21 summarire what you are still requesting and just exactly.

i 22 what you want.

23 MRS. AAMODT Is this on? Is this on?

24 CHAIRMAN SMITH: Yes; however, it is necessary

| 25 that you keep it very close to your mouth.

|
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; 1 MES. AAMODT I sm requesting that I have until

2 February 2 to prepare testimony for trial . =

3 CHAIRMAN SMITH: Was that the same date that whs

4 in your original motion ?

5 MRS. AAMODT: Yes, Fabruary 2nd. All richt.

6 MR. TOURTELLOTTE: The staff has no objection to

7 that, Mr. Chairman.

8 CSAIRMAN SMITH: All right. Can you com.mont on

9 that now, Mr. Plake? We can take it up an item at a time.

10 MR. BLAKE: Mr. Smith, I have no objection to
._

11 Fe b rua r y 2nd. M rs. Aamodt can nave until February 2nd to

12 make available to us any prepared testimony which she plans
.

13 to present.

14 CHAIRMAN SMITH: Okay. All right. So that seems
_

15 to t ak e care o f th a t . However, the point was raised in your

16 absence that time is important to the peCole who have to

17 prepare, so could we call upon you to ascure that it is

18 mailed so that it is in tended to be received by February 2?

19 Would that fit into your time problem?

20 MRS. AA70DTs I spoke with Mr. 91ake about that
._

21 and I said, you know, when I originally proposed February 2,

22 I proposed s ta rtin g to work on it right after the holidays

23 , an d upon receipt of certain documents that NRC, Mr. Swanson

24 had agreed to send to me. Since then I have gotten a letter

25 from Mr. Swanson saying that I would have to go to a public

?
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1 reading room to see those documents, and I also did not work.

2 on it. I felt perhaps my motion would be denied, sinca I

3 had not heard, so I have not worked. So I am already a week

4 behind what I had proposed.

* 5 CHAIPMAN SMITHS All right. Mrs. Aamodt, I want to

6 take this opportunity again to remind you and all
.

7 intervenors -- this has come up before in this proceedino --

8 when you are requesting an extension of time to do certain

9 work, you should proceed with that work and not wait until

10 the motion is acted upon. We cannot give you credit for

11 that time.

12 Now, we have made this point very emphatically in

13 this proceeding before.

14 MRS. AAMODT: I am accepting that, Mr. Smith, but

15 I am answering your question as to whether, you know, how

16 many days I would allow for mailing. I am just saying that

17 I will try to allow -- as soon as I am finished, what I can

18 do, I will mail it. I would hope that you would not request

19 five days before February 2 because I feel that if it is
.

20 such a short time already, that I may be just simply wasting
!
! 21 my time.*

22 CHAIRMAN SMITH Mrs. Aamod t, we will grant your

23 motion providing you have it in the hands of the Licensee

24 and the staf f no later than February 2. Now, you can do

25 that in any way you want to. We have found that Express
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1 Mail is effective.

2 MRS. AAMODT: All right. Okay.

3 CHAIF"AN SMITH: Ne have done that. You could

4 have it delivered here, to their of fices here; but we vill

5 grant your motion that it be your responsibility to have it

6 in their hands on February 2.

7 MRS. AAMODTs Would it be enough to come here with

8 the copies on February 27

9 CHAIRMAN SMITH: Yes. We vill lea ve it up to you

10 entirely how you want to do it.

11 MRS. AAMODT: Service could be from here.

12 CHAIRMAN SMITH: Yes, yes.

13 MRS. AAMODT That would be fine.

14 CHAIRMAN SMITH: Okay.

15 dr. Tourtellotte.

16 MR. TCU3TILLOTTE: I was just going to say that

17 for her convenience, if she is going to deliver those to the

18 Applicant -- the Licensee, rather, a their office here,

19 that she could just lea ve cur copy with them at that office.

'20 I am not sure whether we vill be here on the 2nd or not. If

21 ve are here, we can receive it. If not, che need not spend

22 the money. We vill accept the service. We vill pick it up.

23 CHAIRMAN EMITHs That is a Monday, and the same

24 vay will go with the Roa rd 's copies. Eo you can just make

25 one mailing or one delivery, whatever you want, in care of
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1 the Licensee, who has an office right across the street, and-

,

2 Mr. Blake will give you that address. So you can have one

3 mailing to them and we will accept that as complying with

4 the Board 's order.

* 5 MRS. AAMODT You will be here in Court on

6 February 2?
.

7 CHAIRMAN SMITHS No, ma'am, we will not.

8 MRS. AAMODTa You will not.

9 DR. JORDAN: Just give it to ?.r. Blake, our copy.

10 MRS. AAMODT: Mr. Elake across the street.

11 CHAIRMAN SMITH Or whoever happens to be at that

12 office.

13 MRS. AAMCDT All righ t. Okay. That will be open

14 that day, February 2nd.

15 CHAIRMAN SMITH 4 Cr you may mail it to that office

16 in such a manner that yo2 will be assured it will be

17 delivered no later than February 2.

18 Ckay, then, would you go on to your next request,

19 please?
.

20 535. AAMODT: My next request. I don't even

21 remember what that was. I had requested tha t the issue of*

22 training and testing he heard separately from other

23 management issues if that extension had not been granted;

24 but the extension has been granted, sc I would say that

25 question was moot.

i

,
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1 CHAIRMAN SMITHS All right.
_

_

2 MRS. AAMCDT: And the other, I had also asked
=

3 that the Roard -- that if I -- I also expressed my --

4 acceptance of the f act tha t I have limitations, having been
-

5 out of the field of experimental psychology f or a number of -

6 years, and learning theory, I have limitations in pursuing

7 this contention, and that of course the Licensee and NRC
=

8 have taken there issues seriously and there have been a

9 number of proposals made. --

==
to The several a reas that I have expressed concern -

11 about, which is using testing as a predicter of performance

12 in the control room and the effect of the length cf shift, -

13 the way that the effect of attitude of the operators and the "-

14 effect of how the tests are constructed and how reliable -

15 they are in predicting per f o rm an ce -- these matters I do not [
16 feel have been addressed in what I have read so far by the

--

17 Licensee, or particularly by NRC -- and NRC has the final
,,
-

18 word, of course, in licensing, and I am concerned that they

19 might not be adequately addressed and that I may not even be
_

20 able to adequately represent tham. -

_

"

21 ! believe I was sa ying in that letter to you that
.-

22 I hed hoped that perhaps you would pick up these issues in

| 23 the same vein that I had expressec interest. =s
1

24 CHAIR'AN SMITH: Yes. I reccgnired that request,
'-"

25 and the thing that I did not understand about th e request, ---

-

__

l
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1 Mrs. Aamodt, was that it is, as far as I can see,

2 indistinguishable from the same request that you made in the

3 list prehearing conference before the haaring. Since we

4 ruled upon it and had a discussion about it at that time, I
.

5 keep searching for something different about it, and I just.

6 cannot identify it.
.

7 Is there anything different about the request now

8 than the request which was made and discussed and ruled upon
,

s before?

10 MRS. AAMODT4 Just the fact that those issues have

11 not been addressed and they have not been picked up by the

12 Licensee or NRC as being issues to sa tisf y in sa tisf ying

13 this contention.

14 CHAIRMAN SMITH: So your request now is that the
|

15 Board adopt that, your Contention 2, as its issue, and that

16 we select experts to appear and support your position on the

17 contention?

18 fRS. AAMODT Well --

19 CHAIRMAN SMITH: Or at least address the
.

20 contention.

. 21 MRS. AAMODT Well, ! would like your attention to

22 it in that regard. If you would call experts, I f eel that

23 you have the financial resources that I do not have, and I

24 will attempt to find experts who will come from their own

25 resources, be willing to come for me. But I do not know

l
t
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1 whether my experts will be exhaustive in dealing with this

2 issue, and I feel as though those aspects of the issue are

3 important.

4 CHAIRMAN SMITH 4 I think th a t earlier in this

5 proceeding the Board explained the prevailing law at the

6 Commission ss to what our authority is on brincing in
__

7 experts on an individual intervenor's contention, and we may

8 not do it in support of an intervenor. We can do it only

9 when the Board looks at the question and maker a

10 determination that the question is one of such significant

11 safety issues, significant safety and environmental issues,

12 that the Board itself wishes to pursue it as its own

13 question .

14 In this instance we did discuss that with you and

15 the Board had conferred and we told you that our decision

16 was that we do not identify it as such an issue. The

17 discussion came up in the context of you having obcerved

18 tha t we had adopted several of UCS's contentions and other

tg contentions when it appeared to us that these would not be
-

20 litigated.
_
.

21 But we did look at ycur contention and we

22 discussed it and we gave you an opportunity to discuss it

23 and we did make a ruling that the contention involved could

24 not meet tha t s ta nd a rd which justifies or enables us to
..

25 employ experts or bring in experts. You have not really
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1 offered anything except a statement of general

2 dissatisf action with the developmen t of the record on that

3 case for us to change cur mind, and we are bound by that

4 standard and that determination.

5 MRS. AAMODT: Well, Mr. Chairman, did I make at-

6 that time the point that this is the only cententien on
.

7 training and testing that is in the hearing, so that the

8 Soard then will rule sim pl y , if I withdraw, the Board will

9 then rule on the record of the Licensee since NRC has
.

10 indicated that they are satisfied with the proposals of Met

11 Ed in general, with certain small exceptions, and that

12 essentially Het Ed's proposal for training and testing will

13 be presented and accepted? Is that what I understand?

14 CHAIRMAN SMITH: Your sentence was very complex. I

15 am not sure I followed it at all. But I will sta rt at the

18 beginning.

17 We were aware of your contention with relation to

18 other contentions and other issues wh.en we made the ruling.

19 We a re thoroughly familiar with your contention. *e have.

.
20 considered it many times in the course of this proceeding.

21 Would you repeat the second part of ycur --.

22 MRS. AAMODT Chairnan Smith, as you perhaps

23 recall, then , that in a rguing the areas that this contention
j

|
24 covered in discovery, you agreed that we could talk about

|

! 25 stress in training and in testing, we could raise the issue

|
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1 of fatigue, the leng th of shift and how this affected

2 training and how testing could predict how this affected

3 training, and I was attempting but don't believe we ever go t

4 that far in establishing how attitude affects what kind of

5 performance results from training.

6 I am really at a loss to understand. The Licensee

7 'nas not brought these issues up, nor has NRC brought those

e issues up. If I am not to bring those issues up -- and you

9 have said that these issues could be brought up, cnd I would

10 imagine that you would not allow issues to be brought up

11 that had no ;iterit because then I would be wasting my time ~

12 and the Licensee would be wasting their time answering me,

13 and NRC would be wasting their time.

14 So I am assuming that you felt that those issues

15 that I was allowed to b rin g up in discovery had merit; and

16 if they had merit and if I am to drop cut or if I am not to

17 pursue those issues in a substantial way because ! simply am -

18 on e person with limitations, both financial and tine-wise,

19 then those issues simply will not be brcucht up in this

20 hearing.
-

21 I am continuing to come to the hea ring and

22 continuing to disrupt my own life with this hearing because -

23 I feel in my own heart that those are important issues, and
-=

24 I also feel that you have given me that encouragement to

25 feel that they are important issues ; so I would continue.
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1 But I am saying that I am recognizing my own limitations in

2 taking on this schamental task in a few weeks, and I am

3 willing to do tha t. But I am saying that do you want to

4 trust me to do that or would you like to be part of it,

5 bring in some people too to help in presenting this evidence?-

6 CHAIRMAN SMITH 4 Now, you made the same point at
,

7 the last prehearing conference. The point was very parallel

8 and we will give you somewhat the same answer. Accepting

9 contentions is something that is a process that has very
.

10 definite guidelines. If a contention has basis, if

11 ultimately it is adequa tely specific, if it is relevant to

12 the case -- these are the chief standards that I can recall

13 the Board must accept it for hearing.--

14 There are some issues which in the discretion of

15 the Poard we believe are so important that they must be

16 litigated and ventilated regardless of whether an intervenor

17 does or not, that the Board insists become contentions. You

18 observad that we adopted contentions that would have bean

19 withdrawn by the Union of Concerned Scientists. The fact
.

20 that we have failed to adopt your contention should not be

| 21 construed to be a judgment as to the importance of it..

!

22 It is j us t that it did not meet the standards that

23 the Board was using as to whether we believe on our own it
|

24 should be pursued. I just cannot give you a better

25 explanation. It is the same explanation I cave you before.
1
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1 2R. AAMODT: Well perhaps --

2 (Board conferring)

3 CHAIB?AN SMITH: Dr. Little pointed out to me that

4 perhaps you do not understand that there has been artensive

'

5 testimony prepared on your contention. Have you read it?

6 MRS. AAMODT: Most of it, not all of it. I
,

7 understand that --

8 MR. BLATE: Mrs. Aamodt read Dr. Long 's but not

g Mr. Gardner's, not Frank Kelly's.

10 MRS. AAMODT: That is not true. This came, I

11 believe, at Christmas time, and Mr. Blake says this was all

: 12 in the same envelope. I have received a number of envelopes

13 th at are empty I mean not empty but are completely brcker--

14 open. I would imagine at least 50 times in this hearing I

15 have received things where there is a volume of material,

16 evidently , and they are in large cases,where they are broken
:

17 op en .

18 I do not understand why I have this one group

19 alone, why it was not with the other things that Mr. Blake
.

20 -- I am going to go home and search very carefully for it,

21 but he tells me, when speaking with him informally before we ~

22 were speaking here, tha t I have missed some of this other
|

23 testimony, which I will look for and read.

24 It may not even be in my home, because I have

25 received some many things that have come damaged and tied up
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1 and with tape and so forth with explanations that this was

i

2 received in the Harrisburg office in this condition or this !

3 was received in the Coatesville office in this condition and

4 so forth. Whenever there seems to be a large number of

5 things together, the envelope seems to be broken for some.

6 reason or other.
.

7 MR. BLAKE4 Mr. Smith, I nave another set.

8 CHAIRMAN SMITP: M r. Blake has indicated that he

9 can --

10 MR. BLAKEs I can provide another duplicate of

11 what we sent out on that date to assure Mrs. Aamodt has all

12 of the testimony.

13 CHAIRMAN SMITH: Mrs. Aamodt, the Board has looked

14 at the nature of the presentation that is forthcoming on

15 your contention. Oh, incidentally, just this very afternoon

16 or this very day we had Dr. Christensen on the witness stand

17 and we examined him extensively about human factors

18 engineering and control rooms, and looking at what we see is

19 going to happen in the case, the Board does not feel on its

*
20 own that we have to intercede in the case by going out and

21 getting our own experts and coming in..
|

22 We will examine the witnesser. We will assist you

23 in rules of evidence in examining the witnesses that are

24 presented. We will help you in any appropriate way we can,

|

|
25 still maintaining our position as adjudicators, of course.

,

O
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1 But you have not convinced us that it is an issue that we

2 should enter into on our own and bring our own experts in.

3 I might say that in my experience in the Nuclear

4 Regulatory Commission proceedings, it is rarely done that a

5 Board will enter into a proceeding and insist -- and disca rd -

6 and not accept the experts that are presented by the--

.

7 adversaries in the case and say we want our own. It has

8 been done just a few times. I can only myself recall once

9 that it has been done.

10 So it has to be an issue that rises to a very

11 serious level before a Board will interfere with the

12 adversary process, the adjudicatory process and bring in

13 witnesses on its own , which I understand your request to

14 be. We are willing to help you in any other appropriate way

15 consistent with our responsibility to be impartial.

16 We will advise you on rules of evidence if we

17 ca n . We will ask questions of the panels that are presented

18 on your centention. But we just cannot go to the extent

19 that you are asxing. You have offered no new reason why we
.

20 should do it. We have given it very careful consideration

21 before. .

22 MRS. AAMODT: I see the human factor -- I see the

23 design of the control room as a separate issue.

24 CHAIndAN S3ITH: Yes.

25 MRS. AAMODT: From training.
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1 CHAIRMAN SMITH: They are closely related.
,

2 MRS. AAMODT: Yes, they are related in some ways.

3 Rut the conrept of designing a test, for instance, tha t is a

4 test, not just a test that tests what a person remembers so

5 many hours or so many days after the material was presented,.

6 but it is a test which says this is a person who will
.

7 respond with this kind of reliability in the control room

8 five weeks or six weeks or whatever after this test that

9 this knowledge is supposed to be retained until retraining

10 begins again, that kind of a test.

11 That kind of a look at the test program I do not

12 think is being done, and it does not really matter whether

13 we say someone passes a test at the 80 percent level or 70

14 percent level or 100 percent level if we do not even knov

15 what the test is tasting.

16 CHAIRMAN SMITH: I an going to ask that you

17 summarire your position on that point because we have other

18 business we have to take up this afternoon. I think that I

19 have heard these arguments from you before.

*

20 MRS. AAMODT Yes. I just have to accept that

21 that is my position and I ha ve presented it and tha t is all.

22 I have to say.

23 My husband wishes to ask a question.

24 MR. AAMODT Just for clarification, Yr. Chairman,

25 if we might. I inf er f rom --
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1 CHAIRMAN SKITH: I think it is on.

2 MB. AAMODTs Does tha t work now? Does it.not work?

3 Am I correct in inferring f rom your comments that

4 if in the course of the presentation of my wife's evidence,

5 the flavor of this contention changes in your mind, that you *

6 will change your position?
.

7 CHAIRMAN SMITH Ihere is always the possibi~1ty

8 that as the witnesses are presented, as the testimony is

9 presented, problems arise that we are not aware of, had not

10 considered, and it becomes apparent that the record has to

11 he expanded to be complete and reliable, yes, Mr. Aamodt.

12 Yes, there is the opportunity then in that sense.

13 MR. AAMODT I have one other thing yhich I think

14 -- you know, we live in a rural area , as you,know from the

15 rural delivery of our mail. And as you say, the two are

16 rela ted . I thought it migh t be interesting to note that the

37 cow and the barn are related also, in much the same sense,

18 but both are studied quite independently. I think that is

19 the point my wife is making.
.

20 CHAIRMAN SMITHS I think that the point requires

| 21 comment. The relationship, of course, is very strong, and *

| 22 there were outstanding experts on the sub jec t here today;

23 but you didn 't come, and you could have perhaps made a

24 strong contribution. So the point I am making is we invite

25 very strongly your contribution to the record on thase areas!

|
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1 where you have expertise, and we urge you to take advantage

1

2 of it. I think you did miss the opportunity today to |

3 improve the record on the case.

4 MRS. AAMODT I did not really know about that

5 until yesterday afternoon quite late, and then I saw an.

6 opportunity perhaps that I would be denied the extension to
.

7 February 2, and I thought maybe I had been denied already,

8 not being a lawyer and understanding this, so I took the

9 tima instead to prepare what I gave you today that was

10 written rather than coming.

11 CHAIRMAN SMITHa We have not seen today's filing.

12 MRS. AAMODT: This is why I did not come this

13 morninc. I would have been interested in coming, but I am,

14 Chairman Smith, trying to limit myself very much to the

15 areas in which I am already committed because I feel a:

16 though I am overcommitted as it is.

17 CHAIRMAN SMITH: All right. Well, Mrs. Aamodt, I

18 just notice now that you have filed something dated January

19 14. The Board has not read it. It seems to be related to

*
20 the very discussion we are having now, so I will call upon

21 you to make sure that you have covered the in:!o rma tion ..

| 22 MRS. AAMODTs It was all covered.

23 CdAIRYAN SMITH: All right. Then we do not have
,

l
; 24 an y thing to act upon there.
:

25 Is there anything else?

|

l

l

ALDERSON REPORTING COMPANY,INC,

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



10,414

1 HR. BLAKFs With respect to this item, I wonder if
|

2 we might just clear the air even more. I have briefly

3 looked at this filing from Mrs. Aamodt today. It goes to

4 the deadline of February 2 which the Board has now granted

5 to her, and it has attached to it a very rough draft of .

6 prepared testimony which, as she has indicated, she was
.

7 prepared to come up with if she did not get her extensicn.

8 I would like to ask Mrs. Aamodt whether or not the

a parties might just ignore this piece of paper f or purposes

10 of any responses or any Board action.

11 MRS. AAMODT3 That would be fine.

12 CHAIEMAN SMITH 3 All right.

13 Now, have we ruled on each of your requests?

14 MRS. AAMODT Yes.

15 CHAIRMAN SMITH: Thank you.

16 Now we have a rather unstructured session of the

17 proceeding. On January 6 the Eoard issued a memorandum

18 directing all parties with interest in sanagement issues,

19 particularly TMIA, ANGEY and Mrs. Aamodt, to appear in this
.

20 room at u o' clock to discuss the schedule for hearing

21 management issues. .

22 We are particularly interested in having

23 intervenors report their respective plans for participation

24 in the hearing on such issues.

25 Mrs. Aamod t , I take it that you ha d clearly
.
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1 expressed your firm intention to continue to participate on

2 that issue, so you have satisfied one of the important -

3 objectives of this session today. But we would lik e to call

4 upon Ms. Gail Pradford, representing ANGRY, to just give us

5 a summary of what your intentions are as to your interest in
.

6 these issues.

'

7 MRS. GAIL BRADFORD: We intend to be present and

8 we would like to be notified, if at s11 possible, if advance

9 for all testimony on management issues.

10 CHAIRMAN SMITH: Which contention do you have here?

11 MRS. GAIL BRADFORD: We have one: ANGRY 4 It

,

12 states that the Licensee is not competent to operate a
.

13 nuclear power plant without endangering the public health

14 and safety unless --

15 CHAIRdAN SMITH: ! am sorry, I was 1 coking for the

16 contention book. I did not have it with me. I did not hear

17 what you said. Would you give me a moment?

18 MRS. GAIL BRADFORD: Would you 1.ke to see my copy?

19 MR. ELAKE: Mr. Smith, I can read you ANGRY

20 Contention 4*

21 CHAIRMAN SMITH: I might just as well have th e
.

22 contention book. In the meantime, why don't yo's summarire

23 ANGRY's Contention 4

i MR. ELAKE: It is a one-sentence contention which24

25 says the Licenses lacks the management capability to operate

'
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1 a nuclear generating station without endangering the public )
l

2 health and safety.
|
!

3 CHAIRMAN SMITHS That is right. So you do intend
i

4 to be present during the presentation of the testimony.

5 MRS. GAIL BRADFORD: Yes, sir.
,

6 CHAIRMAN SMITH: Do you intend to offer any of
.

7 your own testimony?

8 MRS. GAIL BRADFORD: No, sir. We do not have any

9 expert witnesses ^ or expert cross examination.

10 CHAIRMAN SMITH: Now the problem comes up about

11 how are you going to know wh en these issues -- I want to

12 restate, the Board cannot take the responsibility of

13 assuring th a t intervenors know precisely when an issue comes

14 up. As you have seen in the past, we have tried, and I

15 think so fa r successf ully, in each instance to get

16 communications off to intervenors telling them what

17 contentions will be heard. But the issues will be heard as

18 they come up, and we vill continue to try, but still I

19 strongly urge for your own interest in the case to come up

20 wi th another method of keeping informed as to when your *

| 21 issues are coming up: that is, conmunication with cther
,

t

22 intervenors, daily calls to Mrs. Moran, if you wish, or

| 23 wh atever.

24 '4e will try to cooperate, but I want to stress

!
25 again we cannot tske the responsibili ty f or bringing to the
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1 attention of the intervenors matters that come up in which

2 they have an interest, primarily because we really do not

3 know all of your interests, for one, and second, we cannot

4 control -- for example, we do not know if a particular

5 intervenor may be away for a long time, so we cannot take-

6 responsibility. But we will continue to make the effort to
,

7 give as much notice as we can when we know when a particula r

8 issue is coming up.

9 Now, we served today a rough scheduling sequence

10 which might be helpful. You will receive it. Management

11 issues will begin, as far as we know, the first week in

12 February, most of the management issues. Now, the

13 intervenors who have been in regula r a ttenda nce a t the

14 proceeding have worked out with counsel for the Licansee and

15 counsel for the sta ff when their issues would be heard, so

16 that is something tha t is a prerogative that you have tCo.

17 You can talk to Mr. Blake and to counsel for the staff, Mr.

18 Swanson , I guess , or an yone and try to have an arrangement

19 with them when your particular contention will be heard.
.

20 But this is beyond the Board 's area of control. 'Je d o n o t

21 control that very much.-

22 Co you understand that point? Does anyone hava

23 any questions about that pcAnt? I would lik e to have some

24 sign that you understa:2d it or disagree with it er agree or |

1

25 whatever.

I
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1 MR. AAMODTs Will there he any indication of

2 proposed schedule?

3 CHAIRMAN SMITH: Yes. I,just mentioned you will

4 receive today a proposed schedule, and it is rough, that

5 management will begin the first week of February, which -

6 would be February 1. The problem, Mr. Aa mod t, is sometimes
.

7 ve have had -- for example, ECNP has been lead intervenor on

8 some issues and they simply did not come to the hearing, so

9 that shortened that period. There was not anch cross

10 examination. So we cannot really schedule the hearing and

11 we do not know how long cross examination will be, so we

12 can' t really schedule it very precisely.

13 MR. AAMODTs I can appreciate that, but on a

14 continuing regular basis you will present us with some

15 written statement of how it looks like things are poing to

18 be going.

17 CHAIEhAN SMITE: We try to, and moreover we try tc

18 also telephone. When we see that there has been a schedule

19 shortening, we try to telephone. But the point ! vant to
.

20 stress is that is not a reliable process and it is up to you

21 to get involved, involved with the people, involved with the -

22 counsel f or you adversary parties and work with them,

23 leaving the Board out of it mostly, as to when ycur

24 contentions are going to be heard.

25 We do it really as a matter of courtesy. It is not
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1 a traditional thing f or judges to do; they just call the

2 case and it rolls on from there. But we do it as a matter of

3 courtesy because we realire that it would be inefficient for

4 you to sit here day after day in matters that you are not

5 interested in..

8 What I recommend is that you get Mr. Blake's phone
.

7 number and you get the number of the NRC counsel and you

8 talk to them every now and then and you find out what is

9 happening.

10 Ms. Bradford.

11 MES. GAIL BRADFORD: Yes, sir. I wanted to thank

12 the Board and Ms. Moran for informing us. It has been quite

13 helpful and it has been more than adequate for our purposes.

14 I have a suggestion. I know the Board has tried

|
15 to make transcripts available and f or reasons beyond your

16 control they are no longer available to us. In York we used

17 to have a public documents room which is now -- m a te rial

18 from that was brought up here, a set of documents

19 available. We were wondering whether the Poard cocid make

*
i 20 transcripts available at the York College loca tion of the
|

| 21 PDR. It would be very helpful..

22 CHAIRMAN SMITH: I was aware that you were going

23 to make that request, and there wac at one time a York

24 public document raom and tha t was closed out. The

25 designation of public document room is st ne sta f f level.

l
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1 I would certainly like to see some way that you would have

2 convenient access to transcripts. I

1

3 We were served the Generti Accounting Cf fice 's |

4 ruling on it and Chairman Ahearne's ruling on it, and we are

5 bound by tha t. We will talk with the appropriate officials -

6 who designate PDRs to see if a partial one can be opened up
.

7 for that limited purpose at York, but I want to tell you in

d advance that I am not sure that we have the authority te do

9 th at . Very often our requests are honored, but I do not

10 know that we can actually order that to be done.

11 Mr . Tourtellotte , were you going to comment on

12 that? I saw you reaching f or the microphone .

13 MR. TOURTELLOTTE: Actually, I thought that was

14 winding dcwn. I was gcing to ask -- it seened lik e the

15 Board started out asking who was goine to participate, and

16 then we got diverted into other things. I was wondering if

17 we could get a head count frem TMIA and some of the others.

18 CHAIRMAN SMITH: That is right. Do we have Ms.

19 3radford? How to you do, Mr. Bradford? Would you give your
.

20 full name for the reporter?

21 MS. LCUISE BRADFORD: My name is Louise Eradford. *

22 CHAIh~ TAN S!ITH: And I note that Ms. Bradford has.

23 requested and served on th e Secretary her na me and addreus

24 with a request -- with instructions that she be the person

25 designated for service f ror. TMIA.
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1 All right, Ms. Bradford. Will you comment on your

2 intentions as far as your management issue is concerned?

3 MS. LOUISE BRADFORD: As you know, until recently

4 ve were represented in these hearings by counsel.

5 Unfortunately, we cannot support that financially any more,

6 and our attorneys ha ve withdrawn. We do intend to continue
.

7 in the proceedings, in a more liaited way, I imagine, but we

8 vill be represented here at the hearings.

9 You addressed an issue th a t I intended to ask

10 about anyway, notification ahead of time. I understand that

11 we will be served with testimony, the TMIA 5, Met Fd will,

12 that we will receive testimony so that we can make adequate

13 comment on that. Is that --

14 CHAIRMAN SMITH: The way we have done it before,

15 th e testimon y on a particular issue is filed simultaneously

16 by the parties on that issue. Do you plan to file any

17 additional testimony on that issue?

18 MS. LCUISE BRADFORD: Not that I am aware of at

19 this time.
*

20 CHAIR *AN SMITN: 'J h a t will happen is you will be

! a 21 served, then, with a copy of the testimony on the issue.
I

22 Now, when I said managenent issues were scheduled for the

23 first week of February, that did not include TMIA Contention

24 5, which is the issue that has already had much litigation,

| 25 which I think -- did you get the transcripts?

|

|
|

.

M.DERSoN RFPoRTING COMPANY. INC.

400 VIRGINIA AVE., S.W WASHINGTCN. D.C. 20024 (232) 554 2345

|



w

|

|
|

10,422

1 MS. LCUISE BRADFORD: No, we do not have a copy of

2 the transcript.

3 CHAIR *AN SMITH: 'iell , that issue was litigated at

4 a time when trangiripts were still made available to

5 intervenors bef ore th e procedural assistance rules, and they .

6 should be available to you. I am sure it was just an
.

7 oversight that dr. Adler did not give them to, so I

8 recommend that you get those, and beginning October 15, the

9 Three Mile Island Alert Contention 5 was litigated. I would
_.

10 comm erad to your attention reading those, and Yr. Adler, I am

11 sure, will turn them over to you.

12 Dr. Jordan suggested I determine you understand

13 what is coming up now is rebuttal testimony.

14 MS. LCUISE BRADFORD: Response; yes, I understand

15 that.

16 CHAIRMAN SMITH: I forget if I said this or not. I

17 started to say that we had indicated that most management

18 issues would begin the first week of Fe b rua r y . That is not

19 the case with IMIA Contention 5. That is indefinite. That

*
20 has not been scheduled yet.

21 MS. l0UISE BRADFORD: But we will have some lead .

22 ti m e .

23 CHAIRMAN SMITH: Oh, yes, yes.

24 Could you be hel;ful on that, Mr. Elake?
|

|

25 MR. BLAKE: I would like to wait and address each
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1 of the pieces of that testimony, but I will try to provide

2 you today with what our schedule is for addressing T3IA 5.

3 CHAIRhAN SMITH: We want to establish now that it i

1

4 is your plan to either be here or be represented by somebody

5 who is prepared to address the issue when the testimony is,

6 presented.
.

7 MS. LOUISE BRADFOPD: That is correct.

8 CHAIRMAN SMITH: Okay.

9 MR. SHOLLY: Mr. Chairman.

10 CHAIRMAN SMITH: :'r . S holly .

11 MS, SHOLLY Before we get too f ar away from it,

12 transcripts are getting to the PDR over here, but I checked

13 in the last several days, and those transcrip ts stopped the

14 same day the service on the intervenors stopped. That would

15 be November 26th. That is the last day of testimony that is

16 on "ile in the library.

17 CHAIR'AN SMITH: Okay.

18 3R. SHOLLY: I realize you don 't have any control

19 over tha t.
''

20 CHAIRMAN SMITH: I would not say we have no

21 control.2

22 MR. SHOLLY Limited.

23 CHAIRMAN SMITH: I think we can influence that

24 result. But we do not have the authority to be the

! 25 designator of the PDRs. That is the problen. At least I do
|
|
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1 not believe we do. I am not sure. But we can assure that

2 the PDR, at least the local PDR, will have complete

3 transcripts on as timely a basis as is practical.<

f

4 Do you wan t to respond now, Mr. Blake?

5 3r. Tourtellotte?i
.

6 MR. TOURTELLOTTE: Forgive me, but is Mr. Sholly
.

7 going to participate on his contentions on health physics?

8

9,

10

.

11

12

13

14

15

16

17

18

19

.

i 20

21 <

22

23

24

25
!
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!
1 FR. SHOLLY: No, sir, I will not. I have

|\

| 2 withdrawn in the filing dated after Christmas my management I
,

3 contention. I am simply here as an interested observer.

4 HR. TOURTELLOTTE: I was not sure whether that was
,

5 in that bundle that were withdrawn or not. In light of ).

1

6 that, I think we need to know whether we are supposed te
.

7 address that or not. Is that'something the Board wishes us

8 to address, then, or is it something -- it will require a

9 considerable amount of resources. And if we do not have

10 address that, I think it also affects our schedule.

11 CHAIRMAN SMITH Are you referring solely to

12 health physics?

13 MR. TOURTELLOTTE4 Yes. <

14 CHAIRdAN SMITH: 'Je have no considered it one way

15 or the other.

16 MR. SHOLLY: Mr. Chairman, I think that was ene of

17 the issues that was designated by CLISO-5, that Commission

18 order on management .

19 CHAIRMAN SFITH: Yes, tha t is correct. But that

*
20 is not a pa r t -- this is a part of your Contention lu.

+ 21 MR. SHOLLT: Yes, that is right.
i

22 CHAIRFAN SMITH: Yes, they are mandatory issues.

23 Your quastion is, do we want live testimony.

24 MR. BLAKE4 Mr. Chairman, on two counts we will be

|
25 providing live testimony one, because we are responding to
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i
1 all of the Commission's issues in live testimony; and two,

2 because as I recall the Board's order regarding management

3 contentions, there was a statement in there that at least

4 implied, if not expressed that, with regard to any

5 contentions, even if they were withdrawn, you could expect -

8 testimcny from us on those subjects.
.

7 CHAIRMAN SMITH: We did not intend that to apply

8 to all contentions.'

9 MR. BLAKE: Management.

10 CHAI3'AN SMITH: Well, I do not recall the order

11 that you are referring to. However, you are identifying a
,

12 particular issue where it is very likely. we would request

13 thst. But I do not recall the particular order.

14 MR. BLAKE: What I was remembering, Mr. Emith, was

15 your order of December 17, which has a statement on pacc 2

18 that "The staff and licensee intend to cover in testimony

17 all outstanding contentions en management issues, whether or

18 not individual Intervenors elect to pursue the

19 contentions."
.

20 CH AIR'' AN SMITH: That was a memorandum. cut I

21 think it is a prudent I think it is a goed idea. But we +--

22 had not, as I recall, made a considered decision, and we

23 were directing that be done. I think we were putting down

24 what had been represented to us. It had not really come

25 before us.
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1 MR. TOURTELLCTTE: We of course -- of course, we

2 intend to address CLI80-5 as well. I was just trying te get

3 an understanding to the extent that there may or may not be

4 differences in there, of whether we were supposed to address

5 those things.
-

6 CHAIRZAN EMITH: Would you like to have a ruling

*

7 from the Board whether there should be testimony on that

8 particular issue?

9 MR. TOURTELLOTTE: Other than a specified -- if
1

10 there is any discrepancy between what we intend to address

11 and CLI80-5 and Mr. Sholly's contentions, perhaps -- well, I

12 would say this . Only if the Poard has some special interest

13 that you wish -- the thing -- the problem that I guess I

14 have is that I do not want to get up there with the

15 testimony thinking that we have covered everything and theni

16 to find out that the Eoard has some other interest that we

17 did not know about.

18 CHAIRMAN SMITH: Okay. After we adjourn this

19 evening, we will imnediately look at that contention and let

20 you know, either off the record tonight or on the record in*

21 the morning -- well, we will not b e .t e - t i n g tomorrow.'

|
'

22 Dr . Little has indicated that she for one recalls

23 the contention and would like to see testimony, and it is in

24 her area. So even without looking at it, we would give

25 deference to her request. That is the Board 's ruling.
i

i

I

I
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1 MB. TOURTEL10TTE: Okay. We will address the

2 Sholly contentions as well as the Commission 's issues.

3 MR. BLAKEa Mr. Smith, is CEA con tin uing to

4 participate? Your order really did not go to that. Will

5 Mr. Pollard ever come back? I don't know what his status .

6 is.
.

7 CHAIRMAN SMITHa Well, Mr. Pollard -- we told Mr.

8 Pollard that his cont <entions un separation issues were to be

9 heard yesterday. Et said, tell, why are you telling me?

10 You threw out my contentions on that.

11 I said, it is a matter of courtesy; you are

12 interested in it, you can appear. He said, well, T would

13 like to, ! don 't know if I can. And that was it.

14 As you know, he did not appear. Of courre, the

15 rule -- the rule is that if a c oard continues a contention,

16 even upon default of an Intervenor and questions are aked on

17 that contention of the witnesses', cross-examination then is

18 controlled by the Prairie Island rule, and tha t is all

19 parties with an interest in the contention have a right to

'

20 examine , consistent with our other rule that

21 cross-examination plans have to be filed. ,

22 He was aware of that and he just apparently could

23 not make it.

24 33. 21AKE. Ihe reason that I raise that is that

25 he does have a contention outstanding in this area. It is
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1 related to training. It i t*olves mind set. We filed

2 testimony addressing it anc we are going to put on witnesses

3 addressing it.

. 4 But I did not know whether he was going to be here-

5 to cross-examine or TMI A is going to continue their lead
.

6 role -- in their lead role capacity for the management areas

*

7 in general. I do not know.

8 CHAIR.".AN SMITH: ' Jell, if you recall our

9 prehearing conference, when Mr. Follard, Mr. Eobert Q.

10 Pollard, representing CEA, indicated that he simply could

11 not tell us if he could ever come to a hearing. He would

12 not go so f ar to say , howevec, that he was abandoning his

13 co n t en tio ns . He would not.

14 He was invited to express, several times, to

15 express what his intentions are and he simply did not. And

16 all I can sa y is, you can take into account whether or not

17 you believe he was in default of discovery on a particular

18 issue and' play it as it comes up.
i

19 You are going to present the testimony anyway,

20 a re n ' t you?'

21 MR. BLAKE: Sure. I am wondering, how many people
g

i

22 are going to cross-examine ? Is the lead still TM!A?

23 CHAIRMAN SMITH: The cross-examination plan rule

24 is still in effect. You might not know about that, 's.

25 3radford, and I will explain it to you, if you wish. nr

|
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1 perhaps, Mr. Sholly, could you explain to her, Mrs.

2 Bradford, what the cross-examination plan rule is. And

3 perhaps your example, the one you filed today, is a good;

4 example.

'
5 MR. SHOLLYs I will show her a copy of that.

6 CHAIRMAN SMITH You are aware of that
,

7 cross-examination plan rule, aren't you, Mrs. Aamodt?

8 MRS. AAMODTa No.

9 CHAIRMAN SMITH: . irs. Aamodt, we discussed it in
.

10 thrae prehearing conferences and three prehearing conference

11 orders.

12 MRS. AAMODTs You mean that you ha ve to present an

13 outline on what -- is that all it is?

14 CHAIRMAN SMITHS Yes. For purposes of -- you

15 refer to our order of Yay 23, 1980, the order just prior to

18 the beginning of this hearing, and the transcripts of the

17 prehearing conference of May 13.

18 MRS. AAMODT Yes, I understood that. But I

19 thought perhaps it was something more and I did not want to
.

20 miss it.

#
21 CHAIRMAN SMITH: No. You have to submit, in

22 advance of the cross-examination, a pla n , what you intend to

23 accomplish by the cross-examinatien, what your objectives

24 are, why you believe that the testimony is not probative of

25 what it purports to prove. And it can be detailed. But the

1

I

l
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1 most im po rtan t thing about it is that we should have a good

2 understanding of why you ask each question.

3 You don't have to tell us what the questions are,

4 but we should be able to determine why you are asking the ;

5 questions. Okay?
,

6 MRS. AAMODT: I understand that.

*

7 CHAIRMAN SMITHS I cannot really help you, Mr.

8 Blake, on that, except to tell you that the

9 cross-examination plan rule is still in effect, and that

10 Intervenors such as Mr. Pollard who have not indicated what

11 he is going to do, will be bound by it.

12 MR. BLAKE4 If Ms. Bradford knows whether TMIA

13 intends to act as lead counsel in the managenent issues --

14 do you know that Ms. Bradford?

15 MS. LOUISE BR ADFORD: No, I ?.o not.

16 MR. BLAKEs Okay.

17 CHAIRMAN SMITH: This is where I believe is an

18 ideal area for informal conference for you to brinc Ys.

19 3radfora up to date on what is happening in the case on her

20 contention.*

21 HR. BLAKE: I hope there will be an opportunity
t

22 righ t after we get off the record here tonight to spend some

23' ti me . I met Ms. Bradford before, but we have not had an

24 opportunity to talk.

25 CHAIRMAN SHITH You have a difficult burden, Mrs.
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1 Br ad fo rd . '4e cannot excuse your lack of knowledge of what

2 has happened before in the proceeding. You will ba imputed

3 to have that knowledge. But where we can be helpful in

4 bringing you up to date, we will try to be. But still, it

5 is your responsibility.
,

6 And i vould believe it is also your counsel's
.

7 responsibility, notwithstanding his withdrawal, to brino you

8 up to date as to what he has done in this proceeding. And

9 you could quote me on that if it would be helpful.

10 .is. LOUISE BRADFORDa Thank you.

11 3R. TOURTELLOTTE: Mr. Chairman.

12 CHAIRMAN SMITHz Mr. Tourtellotte.

13 3R. TOURTELLOTTE. It might also be helpful to the

14 parties and to the Board for planning purposes to know that

15 during the first week or two of February, when we do inteind

16 to present management testinony, at least on everything

17 except TMIA-5 and health physics, it is my understanding

18 that the way we intend to approach this is that the Licensee

19 vill present a panel of witnesses on organiration,

20 mana gement organization, followed by our testimony from Mr. '

21 Keimig on the same matter; and that af ter the organizational
l

~.

| 22 part is out of the way, then the Licensee will present

23 witnesses on t raini n g , and then the staff will present their

24 witness panel on training.

25 So that is, at least in a sort of general way, how

I

|
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1 we intend to proceed those two weeks. There, of course --

2 there are some other issues which we will address subsequent*

3 to that time , that are related issues. And a good many of

4 them fall within the bailiwick of the Licensee primarily.

5 3r. Blake may want to address those.
,

6 CHAIRMAN SMITH Mr. Blake?
.

7 HR. BLAKE: I was not aware that anybody else had

8 any prepared testimony. So before this sessien, I did talk

9 with Mr. Tourte11otte to try to come up with a came plan for

10 how we would approsch management, in fact a schedule. And I

11 think I have his concurrence, and let me outline to the

12 Board -- and I think it would be helpful, just in terms of

13 the sames of the parties, so they will know what pieces of

14 testimony we would like to a pproach first.
,

15 As Mr. Tourte11otte has suggested, all of this is

16 testimony , M r. Smith , which we have already filed, that we

17 filed in the one package on December 22. I propose that we

18 start off with Mr. Arnold, which is an overall organization

19 roadmap , then Mr. Hakill.

"
20 CHAIRJAN SMITHS Is that in the order in which you

e 21 listed it? Could you give me a moment just to get my packet

22 on that testimony.

23 MR. BLAKE: It will be close, but I am making one

24 adjustment for Mrs. Aamodt. She does not yet know it, but

25 it is in order to secommodate her.
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1 (Pause.)

2 CHAIRMAN SMITH: Somebody made a statement which I

3 did not hear.

4 MR. BLAKE: Mrs. Aamod t asked me to speak up.

5 CHAIRMAN SMITHS Oh. .

6 (Pause.)
.

7 CHAIRMAN SMITH Peginning with Mr. Arnold?

8 MR. BLAKE: Yes. The first pieces -- the first

9 presentation by Licensee would go to organization and

to staf fing, and that would be first Mr. Arnold 's testimony,

11 next Mr. Hukill's testimony. And I as ionoring some of the

12 other names, but that is the first name in each of these.

13 The next one would be Mr. Wilson's testimony,

14 skipping to the second page of our December 22 --

15 CHAIRMAN SMITHS That was the fifth item. That

16 would be now number three. That is on technical resources

17 and capabilities.

18 MR. BLAKE That is correct.

19 And the last one would be Mr. Clark's testimony,

'

20 which is the very last one enumerated in the list.
.

21 CHAIRMAN SMITH: What happened to training? s

22 MR. BLAKE: I am suggesting that we go ahead with

23 this, which describes the organiration and the staffing and

24 how it works, and put off all the others on training and

25 h and le those together later. I think that will assist Ms.

i
1

.
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1 Aamodt, because it will come later in time. And I think it

2 is a more consistant approach, an easier approach.

3 So I would suggest, hr. Smith, that we go with

4 Messrs. Arnold, Hukill, Wilson and Clark, and then take

5 NRC's analogous testimony by Mr. Keimig, K-e-i-m-i-o.,

6 _CHAIRYAN SMITH: That is on ANGRY Contention 4
, .

7 MR..BLAKE: Yes.

8 CH A IR:! AN SMITH: Which would be -- your

9 counterpart then would be?

10 MR. ELAKE: ANGRY Contention 4 is so broad that we

11 address it in a number of pieces.

12 CHAIRMAN SMITH: Yes, I see. Right, okay.

13 MR. BLAKE: Generally, that is the organization on

14 the staffing. That is how the organization works, what it

15 is, how it works.

16 CHAIRMAN SMITH: I will state again, our ruling

17 has been generally that, since Licensee has the burden of

18 proof in the proceeding, we give great deference to your

19 proposal. However, we would hear from others opposing it.

*

20 MR. ELAKE: Okay.

t 21 CHAIRMAN SMITH: Do you have any complaints with

22 that, Mr. Tourtellotte?

23 MR. TOURTElLOTTE: We have no objection.

24 CHAIRMAN SMITH: Does anybody have any comments on

25 it?

I

i
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1 (No response.)

2 CHAIRMAN SMITH 4 That would put -- Mrs. Aamodt,

3 you would be down to the fifth presentation in the

4 management series, which I do not know how you can translate

*5 it into time, but it would seem to me that it would be the

6 first week in February, as it could have been if you had ,

7 been up first. But it is always possible, but unlikely.

8 But again, do not rely upon that. You rely upon your

g communication with Mr. Elake and Mr . Tourtellotte or whoever

10 represents the staf f .

11 MR. BLAKEs Then, Mr. Smith, I would propose the

12 remaining pieces of testimony which we filed on December 22,

13 all of which involve training. That is Dr. Long's, Mr.

14 Kelly's, Dr. Christensen and Dr. Gardner's. And I propese

15 to put those on and then put on the NPC staff's testimony on

16 trainino, which is Cocker, Alnensbach, and then two pieces

17 by Yr. 3ccher. Those address Mrs. Aamodt's contentions and

18 the Commission 's issues on training, and as well Mr.

19 Pollard's on a related subject.
.

20 That is my proposal on how we approach it.

'
21 CHAIRMAN SMITHS Any comments?

22 (No response.)

23 CHAIRMAN SMITH: As far as the 3 card is concerned,

24 we will approve thst schedule.

25 MR. 3 LAKE Now, I think it will be helpful if I
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1 filled the Board and the parties in on our remaining pieces
|
,

2 of testimony and what I now anticipate to be the filing I
i

3 dates. |
!

|
4 CHAIRMAN SMITHz The final? '

5 MR. BLAKE The filing dates for them. I have
,

8 other pieces of testimony that are not filed yet.
.

7 CHAIRMAN SHITH: 111 right.

8 HR. 3LAKEa I am in arrears. I could not do it

9 all through the holiday period, as I had hoped. I propose

to to file two pieces of ' testimony related to issue number 10,

11 CLI80-5, which briefly is management response to the

12 accident. And I propose to file those on January 19.

13 It is a piece by v. r . Keaten, whom you have seen on

14 some of the subjects, and Dr. Long as a panel; and a second

15 piece of testimony on that same subject by Mr . h'illia m Lee,

18 president of Duke Power Company, chairman of the board of

17 Duke Power.

18 CHAIR *AN SMITH: Who?

19 MR. BLAKEa William S. Lee.

*

20 On January 26th T anticipate filing two additional

21 pieces of testimony s one which would address the toard's
|t

22 question on the 10,000 gallon leak that occurred in IM! Unit

$3 1-

24 CHAIRMAN SMITHS What is that question number?

25 MR. BLAKEa It is not a question. I guess I

|
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1 didn't hear. ~iha t was the question number, did you say?

2 CHAI3?AN SMITH 4 'ie assigned numbers to all of

3 those questions. I think it was the last eight, I believe.

4 MB. BlAKI It might be. I don't know.

5 The other piece is a piece by an independent *

6 consultant outfit by the name of BETA, B-E-T-A. It stands
,

7 for Basic Energy Technology Associates. It is a firm which

8 has assessed overall GPU's management related to restart of

9 Unit 1.

10 Those then, both of those, on January 26th. Cn

11 February 2nd, I anticipate filing two more pieces of

12 testimony: one to be sponsored by dr. Dieckamp, which would

13 address the Commission's issue number 6, which briefly is

14 the technical-financial interface.

15 The second piece of testimony to be filed on that

16 same date addresses the Comnission issues 9 and 9, which

17 rela te to operating history, IEP's and compliance history.

18 Th a t would be sponsored by 'f r . R o be r t K o p pe , K-o-p-p-e, a

19 consultant.
.

20 Finally, on February 9 I anticipate being able to

21 file our testimony in response to T2IA's Contention 5. d

22 February 9 is the date. And at the same time, I would file

23 a response to the Board 's questions on calenda r year 1978

24 maintenance practices with regard to significant items,

25 their identification and recordkeeping associated with'

i
i
l

!
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1 th e m .

2 CHAIRMAN SMITHS That also on February 9? |

3 3R. BLAKE: It is related to the TMIA Contention

4 5.

5 So those are my target dates right now for theo

6 remaining pieces. '4hether or not we will be able to
O

7 continue to stay in session on management is in part a

8 function of how long the cross-examination takes on the
i

9 pieces that we have already filed, and in part on how well I
.

10 do on this schedule.

11 CHAIRMAN SMITH: You are an ticipa ting the

12 possibility of a void?

13 MH. BLAKEs I can see the possibility. If there

14 were no cross-examination on the testimony to be filed, I

15 can see right then I would have a void right after that.

16 Put I don't think tha t is going to be the case.

17 CHAIRMAN SMITHS Of course, you know we push very

18 hard to keep this hearing proceeding. But the managemen t

15 testimony is coming in f aster than we can absorb it, and a

'
20 vacation to get on top of it could be helpful. I mean,

j t 21 there's a lot there.

22 MR. BLAKE: I do not know, Mr. Smith. It really

23 depends, as I say, on how long it takes on these pieces that

24 have already been filed, how long the cross-examination will

25 take and wheth er or not these will, you know, come in in
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1 suf f icien t time to keep it going. I do not know how to

2 anticipate until we get sta rted.
,

i

3 CHAIBhAN SMITP: Okay. Any thin g further?

4 MR. BLAKSs No.

5 CHAIEJAN SMITH: Any comments on Mr. Plake 's ,

6 report?
.

7 (No response.)

8 CHAI2 MAN SMITH Anything else this evening? Mr.

9 Sholly?

10 MR. SFOLLY: Mr. Chairman, you mentioned briefly

11 about TMIA's status as the lead party. And I de not know if

12 you got into that or not. 7nd I am not so sure that there

13 is a very clear understanding exactly what the status is

14 now. And maybe you want to explore that a little bit or

15 just see how things stand.

16 CHAIEMAN SMITH: What contention is TMIA a lead

17 party on?

18 MR. SHOLLY: The management contention. I am not

19 sure --
'

20 CHAIRM AN SMITH: That's right. They a re --

21 everything related to management except Mrs. Aamodt's J

22 co n t en tio n , as I recall. That is something Mr. Adler

23 volunteered for you.

24 dS. LOUISE PRADFCRD. Mr. Chairman, I am ignorance

25 as to what it means to be a lead.

,
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1 CHAIRMAN SMITH: Yes, I can see that is going to

2 he a problem. And I think about the only thing we can do is

3 you talk to Mrs. Bradford -- Mrs. Aamodt has indicated that

4 she does not wish to participate in a lead Intervenor

5 arrangement because her contention is quite specific and
,

6 outside the general area.
t

7 So you discuss it with Mrs. Bradford and we will

8 leave it to you. If you want a lead Intervenor approach,

9 okay. If you don't, we will excuse you from any

10 responsibilities that were previously imposed along that

11 line.

12 MS. LOUISE BRADFORD: Could you please explain to

13 me what you mean?

14 CHAIRMAN SMITH: The idea of a lead cour.sel, lead

15 Intervenor is, where issues are very close together, very

16 similar and close enough to he consolidated, the basic

17 presentation is made by one, rather than two or more,

18 In terv eno rs . That is for efficiency. It is for better

19 organization , to avoid a cluttered record.

'

20 But looking at the issues and the fact tha t you

t 21 are new and Mrs. Bradford Yrs. Bradford's issue is not--

(
22 strong in this particular contention compared to others, I

23 do not believe it is necessary or even feasible in this

24 case . But you are welcome to do it if you think -- if you
,

differ in your view.25
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1 But we will release you from any further - -

2 earlier responsibilities that TMIA had on this problem.

3 MS. LOUISE $RADFORD: But talk to Mrs. Bradford

4 and talk to Mrs. Aamodt too, if for no other reason than to

5 assist each other in juct housekeeping matters and informing ,

6 each other what is happening or whatever you can do for

7 efficiency.

8 But as f ar as being lead Intervenor is concerned,

9 Mr. Adler did agree to be the lead counsel on those issues.

10 And to the extent that he bound TMIA, you are released from

11 that obligation.

12 MS. LCUISE BRADFORDs Thank you.

13 MB. TOURTELLOTTEs Mr. Chairman, might I suqcest

14 th a t either the Intervenors or the Board might take a look

15 at the cross-examination plans once they have been

16 formulated and perhaps the Intervenors, as they develop

17 those plans, if they coordinate with one another, they vill

18 be able to determine whether they have commonalities,

19 whether they have overla ps , and whether indeed perhaps they

'20 could combine them.

21 CHAIRMAN SMITH: That is a vary good cuggestion. J

22 I know that neither of you have a lot of time to

23 spend on this. So if you can get together and coordinate

24 your approach, I think it would be -- you would make a
,

25 better presentation and you would be serving your own

l

|
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1 interests better. It does work.

2 Anything further this evening?

3 MR. BLAKF4 M r. Smith , Mr. Baxter has asked that I

4 check with the Eoard on a starting time on Tuesday.

5 (Pause.).

6 ~3R. TOURTELLOTTE: Mr. Chairman, if that is all on
3

7 manaqsment, I have an announcement on emergency planning

8 which, as I see it, affects everybody here. At least

9 everyone who is affected is here.

10 CHAIRMAN SMITHS Before I forget, let me answor

11 the question. 10:00 o' clock Tuesday. The question we were

12 consulting on was, what time will we meet on Tuesdsy, and it

13 is going to be 10:00 o' clock.

14 MR. TCURTELLOTTE: On the onsite emergency

15 Planninq testinony that was to have been filed January 15 --

16 I am sorry, January 19 -- it is my understanding that the

17 Licensee is suggesting that that testimony be filed instead

18 on the 9th of Februa ry. And at that suggestion, the staff

19 is going to file that same date.

'

20 And my understanding is that this also affects the

L 21 Intervenors Bradford , Aamodt, Adler and Sholly. Ec if that

22 is satisfactory with all the parties, we would propose that

23 the onsite preparedness testimony, emergency preparedness

24 testimony, be filed on that date, rather than on the 19th of

25 January.
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1 CHAIRMAN SMITH: February 9?

2 MR. TOURTELLOTTE: Yes.

3 CHAIBMAN SMITH Okay. Are there any comments on

4 that? This is onsite emergency planning.

5 MR. ADLER: Yes, Mr. Chairman. I have no '

6 objections to that. I would like to inquire of Mr.
,

7 Tourtellotte whether he expects that the date for filing

8 offsite emergency planning testimony vill te pushed back as

9 well?

10 MR. TOURTELLOTTE: We do not know. We have not

11 discussed tha t yet.

12 CHAIBMAN SMITHS All right.

13 MR. TOURTELLOTTE: As soon as I find out -- as far

14 as I know, the dates for offsite are the same. They are

15 being prepared by completely different people insofar as th e

18 staff is concerned. How that affects the Licensee I do not

17 know. But as soon as we find that there is any change, we

18 will notify the Board and the parties, if there is one.

3g MR. BLAKE: Mr. Smith, I am not prepared to react
s

20 either to the announcement or to address the offsite.

21 CHAIRMAN SMITH: All right.

22 MR. TOURTELLOTTE: I would represent that we have

23 discussed this with Mr. Zahler and in fact Mr. Zahler is the
24 one that nade the proposal to us that it be changed to the

25 9th of February.
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1 CHAIRMAN SMITH. Okay. All right.

2 I was not aware that Mrs. Aamodt had an onsite

3 emergency planning contention. Do you?

4 MRS. AAMODT That would be Contention u.

5 CHAIRMAN SMITH All right. '

.

6 Okay. Anything further?
I

7 MRS. BRADFORD: I don't know if you can answer

8 this question. But if you did delay the filing date , would

9 you also be -- would you know whether there would te 30

to dates from then before it would be heard, th e testimony

11 would be heard?
.

12 CHAIRMAN SMITH: 30 days? Well, we would have to

13 take it up individually as to the issue. But you are

14 talking now about onsite emergency pl an nin g . I do not think

15 that that will be a necessary requirement, 30 days as such.

16 I mean, we would not suspend the hearing just to accommodate

17 30 days.

18 I do not know. I think you will have better

19 information f rom consulting directly with vr. Tourte11otte
'

20 and Mr. Blake. You will probably be in as good a position

L 21 to judge that as we will be when you assimilate all of the

22 information as developed this af ternoon.

23 I would not be surprised if as much as 30 days

24 would pa ss .

25 MRS. ERADFORD: Thank you.

|
l
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1 CHAIR"AN SMITHa Anything further?

2 (No response.)

3 CHAIRMAN SMITHa Okay. All right. Then we will

4 adjourn for the night and meet tomorrow at 9:00 a .m. -- no,

'5 Tuesday at 10:00.

6 (Whereupon , at 5:17 p.m., the hearing was ,

7 recessed, to reconvene at 10:00 a.m. on Tuesday, January 20,

8 1981.)
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